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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHHUM U3 OMOPHBIX KYypCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
oOecrieunBaeT M3y4YeHHUE APYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M T'yMAaHUTapHOIO
[IUKIIOB, €€ OCBOCHHE HEOOXOAMMO JUIS MPOJOJDKEHUST 00pa3oBaHUS W B MOBCEAHEBHOW JKU3HU.
PazBute y oOydaromuxcsi Hay4YHBIX MPEACTABICHUNH O TMPOUCXOXKIECHUHM U  CYUIHOCTH
anredpandecKkux adCTPaKIHiA, CIIOCO0E OTPAKEHUSI MATEMATHYECKON HAYKOH SIBJICHHUH U MPOIIECCOB
B NpUPOJE U OOILECTBE, POJIU MaTEeMaTHYECKOrO MOJEIMPOBAHMS B HAy4YHOM IIO3HAHUU U B
MPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KadeCTB MBIIUICHUS,
HEOOXOJMUMBIX [UIsl ajanTallud B COBpeMeHHOM IudpoBoM obmiectBe. M3yueHue anreOpbl
o0ecrieynBaeT pa3BUTHUE yYMEHUS HAOIIOAAaTh, CPAaBHHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOM JICHCTBUSL U
BBIBOJIBI, (hopMyHpoBaTh yTBepKAcHHS. OCBOCHHE Kypca anreOpbl 00ecredrBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYaroIIMXCS: OHU HUCHONB3YIOT JIEAYKTHBHBIE W WHIyKTUBHBIC
paccyxacHusl, 0000IIeHNEe U KOHKPETH3AIHI0, a0CTparupoBanue u ananoruto. O0yueHue anredpe
MpeJoyiaraeT 3HAUYUTENbHBIA O00BEM CAMOCTOATEIBHONM NEATEIBHOCTH OOYYArOIIMXCS, MOITOMY
CaMOCTOSITEIILHOE PEIICHHE 3a]1a4 SBJIICTCS peaTu3alueil eI TeIbHOCTHOTO MPUHITUIIA O0YUYCHHUS.

B cTpykType nporpammsl ydyeOHOTO Kypca «Anredpay AJis OCHOBHOTO 00IIero oopazoBaHus
OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIHbHO-METOUYCCKIE JIMHUM: «YWciaa W BBEIYUCICHUS,
«AnreOpanueckue BBIPRXKEHUA», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxknas u3z 3tHx
COZIEPKATEIBbHO-METOAUYECKUX JIMHUM pPa3BUBACTCS HA NPOTSHKEHUM TPEX JIET M3Y4YEHHUs Kypca,
B3aMMOJICHCTBYSl C JIPYTUMHU €ro JUHUSAMH. B xone u3yueHuss y4yeOHOro Kypca oOydarouumcs
MMPpUXOAUTCA JIOTHYECKU paCCyKIAaTh, UCIIOJIb30BATh TeOpCTI/IKO-MHO)KGCTBCHHI)Iﬁ SI3BIK. B cBs13U C
3TUM B TMporpaMMmy Y4eOHOTro Kypca «Aniredpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPEJICTABJICHHBIE BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTHICCKOr0 00pa30BaHUs U CITIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYAIOIIUMUCS OCHOB YHUBEPCAILHOTO MaTEeMAaTHUECKOTO si3bIka. CoJiepKaTeIbHON U
CTPYKTYpPHOH OCOOCHHOCTBIO Y4YeOHOTO Kypca «Anredpay» SBISETCS €ro HHTETPHPOBAHHBIN
Xapakrep.

ConepmaHI/Ie Juann «Yuciia U BEIYUCICHUIY CIIYKUT OCHOBOH JJIA I[aJ'IBHefIHIeFO N3YyUYCHUA
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO y 00YUYaIOIIUXCSI JTOTHUECKOTO MBIIUIEHUS, (POpMHUPOBAHUIO
YMCHHUA TOJb30BATHECA aJITOPUTMAaMH, a TaKKe HpI/IO6peT€HI/IIO MPAKTUYCCKUX HABbBIKOB,
HEOOXOJUMBIX MJI MOBCEIHEBHOM XW3HU. PazBUTHe MOHATHS O YHUCIE HAa YPOBHE OCHOBHOTO
o011ero o6pa3oBaHus CBSI3aHO C PallMOHATIBHBIMU U UPPAIlMOHATIBHBIMU YHCIaMH, (OPMUPOBAHUEM
MPEJICTAaBICHUI O NEeHCTBUTEILHOM 4ucie. 3aBeplIeHHe OCBOCHUS YHCIOBOW JMHHHM OTHECEHO K
cpenHeMy obmeMy oOpa3OBaHHIO.

CogepxaHue IByX alreOpandeckux JUHUN — « Aredpandeckue BhIpaKESHUS» U «Y paBHEHUS
U HEPaBEHCTBA» CIOCOOCTBYET (OPMHUPOBAHHIO y OOYYAIOMIMXCS MaTEeMAaTHYECKOTO arapara,
HEOOXOJUMOTO JJIsi peIlIeHHs 3aJad MaTeMaTUKH, CMEXHBIX TMPEAMETOB H  MPAKTHKO-
OPUEHTHPOBAaHHBIX 3ajad. Ha ypoBHe OCHOBHOTO o0O0mIero oOpa3oBaHHs YYEOHBIA MaTepHal
TPYNOUPYETCS BOKPYT PpAllMOHANBHBIX BBIpaXEHHH. AnreOpa IeMOHCTPUPYET 3Ha4YCHHE
MAaTEMAaTUKHU KaK A3bIKa IJId IOCTPOCHHA MATEMATHYCCKUX MO}IGJ’IGIZ, OIMMCAaHUA IMPOLECCOB U
SBIIEHUN peanbHOro MHUpa. B 3amaum oOyueHus anreOpe BXOAAT Takke JalbHEWIee pa3BHTHE
AITOPUTMHUYCCKOI'O MBIIIJICHWA, HeO6XO)II/IMOFO, B YaCTHOCTH, OJId OCBOCHHUSA KypcCa I/IH(bOpMaTI/IKI/I,
U OBJAJCHUE HaBBIKAMHU JEIyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHUMBOIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaXEHHsI, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUECTBY.

Conmepxanne  (QyHKUMOHAIbHO-Tpapuyeckol  JIMHUM  HAIEJIeHO  Ha  TOJy4eHue
0o0ydJaronuMucs 3HaHuK 0 (QYHKIUAX KaK BaXHEHIICH MaTeMaTHYECKONW MOJICIH Il OMUCAHUS U
UCCIICIOBAaHUS Pa3HOOOpa3HBIX TPOLIECCOB M SBICHMNW B mpHpone U obmectBe. M3ydeHue
MaTepuana CIocOOCTBYET pa3BUTHIO Yy OOYyYarOIIMXCS YMEHMsI MCIOJIb30BaTh pa3InyHbIC
BBIPA3UTCIILHBIC CPCACTBA A3blKa MATCMATHKU — CJIOBCCHBIC, CHMBOJIMYCCKUC, I‘pa(l)I/I‘ICCKI/IC,
BHOCHT BKJaJ B ()OpPMHUPOBAHME MPEACTABICHHUI O pOJIM MaTeMaTHKU B Pa3BUTUHU LIUBWIM3ALUU U
KYJIbTYpBIL.



CornacHo yueOHOMY IjiaHy B 7-9 kiaccax u3y4aercsi yueOHBIH Kypc «Anredpay», KOTOPBIH
BKJIIOUAET  CJIEAYIOIIME OCHOBHBIE  pa3enbl  coaepxkaHus: «Uucna W BBIUHCICHHS,
«Anrebpandeckne BEIPAKEHUD, « Y paBHCHUS U HEPABEHCTBAY, « DyHKIINNY.

Ha u3yuenue yueOHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Hejaento), B 8 knacce — 102 yaca (3 vaca B Henmento), B 9 kimacce — 102 yaca (3 ygaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

7 KVIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/1 OT OJHOM (OpPMBI 3anucu ApoOeit K APYyrou.
[ToHsiTHE palMOHAIBHOTO 4YMCJIA, 3alACh, CPABHEHHUE, YINOPSNOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckue NEHCTBUS C pallMOHAIbHBIMU 4KciaamMu. PemeHue 3aaay U3 peaabHOU MPaKTUKU
Ha yacTu, Ha ApoOu.

Crenenb ¢ HaTypajJbHBIM I[I0Ka3aTeJeM: OIpe/eleHHe, IpeoOpa3oBaHUE BBIPAKEHUNM Ha
OCHOBE ONpEAEICHUs, 3aluch O0NbIIMX 4ucelsl. IIpoueHTsl, 3anuch NMPOLEHTOB B BUAE ApoOU U
npoOu B BHIE NPOIEHTOB. TpH OCHOBHBIE 3a/la4Ml Ha NPOLEHTHI, PEHICHHE 33a7ad W3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeasibHbIe 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUEHUE BBIPAXKEHUS C INEPEMEHHOH. JlomycTuMble 3Ha4YeHHUs
nepeMeHHbIX. [IpencraBieHne 3aBUCHMOCTH MEXy BeJIMYMHAMU B BHUJE (popmysbl. Beraucnenus
no ¢opmynam. IIpeobpazoBaHne OYKBEHHBIX BBIPaKE€HHH, TOXKIAECTBEHHO DPABHBIE BBIPAXKEHUS,
npaBwia IpeoOpa3oBaHUsl CyMM W IPOU3BENIEHUM, MpaBuia PacKpbITUS CKOOOK M MPUBEICHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeIeM.

OpnowieHbl U MHOrowieHbsl. CrteneHb MHorowieHa. Cio)eHHe, BBIYMTAHHUE, YMHOXKCHHE
MHOTOWICHOB. DOpMyJIbl COKpAIIEHHOTO YMHOKEHHMs: KBaJApaT CyMMBI M KBajpaT pPa3HOCTH.
dopmyJsia pa3HOCTH KBapaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOpeHb ypaBHEHMs, MpaBWiia MPeoOpa3oBaHUs YPaBHEHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YUCIIO KOPHEN JTUHENHOIO YPaBHEHUS, PEILIEHUE
JUHENHBIX ypaBHeHN. COCTaBlIeHNE yPABHEHUH IO YCIOBUIO 3a7a4d. Pelenne TeKCTOBBIX 3a1a4 C
MIOMOUIbIO0 YPAaBHEHUH.

JluneliHoe ypaBHEHHE C JBYyMsI TepeMEHHBIMH H ero rpaduk. CuctemMa ABYX JTHMHEHHBIX
YpaBHEHMI C JByMs MEpeMEHHbIMH. PeleHue cUCTeM YpaBHEHUH CIIOCOOOM IOJICTAHOBKH.
IIpumeps! perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopannara Toukn Ha npsiMoil. UucaoBble MPOMEXKYTKHU. PaccTostHuEe MeXay JByMs TOUKaMU
KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronbHast cuctema koopauHatr, ocu Ox u Oy. Abcuucca M opAuHaTa TOYKH Ha
KoopAWHATHOM miockocTu. Ilpumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanpHBIX 3aBucuMocTei. [lonarue ¢ynkuuu. I'paduk dynkuun. CBoiictBa GyHKuu. JInHelHas
¢ynkuus, e€ rpaduk. I'padux ¢pynkuun y = [x|. ['paduueckoe pemeHne TUHEHHBIX ypaBHEHUN U
CHCTEM JIMHEWHBIX YPABHEHHIA.
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KBangpatHelii kopenb u3 uucna. [lonstue 00 wuppanvoHaabHOM uucie. JlecaTndHble
NpUOJIMKEHNsT UPPAlMOHAIBHBIX 4Mcen. CBolcTBa apu(METHUECKUX KBAJpPaTHBIX KOPHEH M MX
IpUMEHEHHE K TPe00Pa30BaHUIO YUCIOBBIX BBIPAXKEHUHN M BHIYMCICHUSM. JleiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1ebIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHaapTHas 3alKCh YHUCIIA.

Anrebpanueckue BhIpaKeHUIAJTredpandeckue BbIpasKeHUs:

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIN.

Anrebpanueckast apoO6b. OCHOBHOE CBOWCTBO anredpamueckoil apodu. CroxeHwe,
BBIUUTAHUE, YMHOXCHME, AEJIeHHE anredpanyeckux IpoOel. PaiyoHaibHble BBIPRXKEHUS M HX
peoOpazoBaHue.

VYpaBHEHHUs U HEPABEHCTBAY paBHEHUs] H HEPABEHCTBA

KBangpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOASIIMXCS K JHUHEHHBIM U KBajapaTHbIM. IIpocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTepnperanys ypaBHEHUH C JIByMs IEPEMEHHbBIMH M CHCTEM JIHMHEWHBIX
YpPaBHEHUH C IByMs NE€peMEHHBIMU. [IpuMepsl peleHns CUCTEM HEIMHEMHBIX YPABHEHHUN C IBYMs
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3329 areOpandecKiuM CrocoOoOM.

Uucnosple HEpaBeHCTBA U HUX CBoWcTBA. HepaBeHCTBO ¢ OQHOM  IIEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OHON nepeMeHHONW. CHCTeMbl TMHEUHBIX
HEPABEHCTB C OJIHOM MTEPEMEHHOM.

OyHKIMNPYHKIUT

[Tonsatue ¢ynkuuu. Ob6nacTe ompeneneHuss U MHOXKECTBO 3HadeHUH (yHKuuu. CriocoObl
3amanus QyHKITUH.

I'paduk Pynkuuu. Yrenue cpoiictB pyHKuuu no e€ rpaduky. [Ipumeps! rpadukoB QyHKIMIA,
OTpaXaloIIUX peanbHbIE MPOIECCHI.

@OyHKLIMHU, ONKCHIBAIOIME MPAMYI0 U OOpaTHYIO MNPOMOPLUOHANBHBIE 3aBUCUMOCTH, WX
rpaduku. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe perenne ypaBHEHHH U CHCTEM
YPaBHEHUM.
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Yuciia 1 BBIYUCICHUSA

PanyonanpHble 4Mcia, WppAlMOHAIBHBIE YMCIa, KOHEUHble U OECKOHEUHBIE JEeCATUYHBIE
npobu. MHOXEeCTBO JEMCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIE 4YHUCIIa Kak OECKOHEUYHbIE
JeCATUYHbIE 1poOH. B3auMHO 0/1HO3HAUYHOE COOTBETCTBHE MEXIY MHOXKECTBOM JI€HCTBUTENBHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHEHUE JEHCTBUTENBHBIX 4YHCEN, apUpMeTHdecKue JeHCTBUS C JAeHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JTUTEILHOCTh MPOLIECCOB B OKPYIKAIOIIEM MHPE.

[TpuOmmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb MNpuONMKeHus. OKpyrieHUue Yucel.
IIpukuaka v OLlEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUsI M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHUH, CBOIAINMXCS K KBaApaTHbBIM. bukBaapaTtHoe
ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHUU TPETbEH M UYETBEPTOM CTEIEHEH pPa3iloKEHHEM Ha
MHOHUTEIH.

Pemenue npoOHO-palMOHATIBHBIX YpaBHEHUH. PerieHne TEKCTOBBIX 3a7ay anredpandyecKum
METOJIOM.

VYpaBHeHHe ¢ JIBYyMs TEpeMEHHBIMH W ero rpaduk. PemeHue cucteM IBYX JHMHEWHBIX
YPaBHEHHI C JByMs IIEpEMCHHbIMHU. PenieHuwe cHCTeM [ByX YpPaBHEHHUH, OJHO M3 KOTOPBIX
JUHEWHOoe, a Jpyroe — BTOpOW cremeHH. ['paduueckas mHTepHpeTanus CHCTEMbl YpaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.



YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OJHOM MEepeMEeHHOH. PelieHue cuctemM JITMHEHMHBIX
HEpaBEHCTB C OHOW mnepeMmeHHOW. KBamparHbsie HepaBeHcTBa. ['paduueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JByMs IICPEMEHHBIMH.

OyHKIMNPYHKIUT

KBagpatnunas ¢ysukuus, e€ rpaduk u cBoiictBa. IlapaGosia, kKoOpAHMHATBHI BEPLIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn Gpyrkimii: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x|, # uX cBO¥CTBA.

YuciioBble 0cae0BaTEIbHOCTH YHCI0BBIE MOC/Ie10BATEIbHOCTH U IIPOrPecCHH

[TonsiTE YMCIOBOM NOCIENOBAaTENBHOCTH. 3aJaHUE IOCICIOBAaTEIBHOCTH PEKYPPEHTHOU
dbopmyIoit u popmysoi n-ro diieHa.

Apudmerndeckas u reomerpuueckas nporpeccur. Popmyisl 7-ro wieHa apupMeTHIECKOn U
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHre wieHOB apU(pMETHUYECKOH U TE€OMETPUUYECKOW IpOrpeccuid TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 AKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE Ppe3yJbTAThl OCBOCHHS IMPOrpaMMbl  yuyeOHOro Kypca «Amredpay
XapaKTepU3YIOTCH:

1) naTpuoTn4yeckoe BOCIIUTAHUE:

IMMPOABJICHUEM UHTEPECA K NPOUIJIOMY UM HACTOAIICMY pOCCHﬁCKOfI MaTEMAaTUKH, ICHHOCTHBIM
OTHOLIEHHEM K JOCTHMKEHMSIM POCCHUMCKMX MaTEMATUKOB U POCCHUICKOM MaTeMaTHYECKOM IKOJIBI,
K HCIIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYIHX HayKaX U MPUKIAIHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSA3aHHOCTEH TpakJaHWHA M peaju3aluu ero Ipas,
IpEeCTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DyHKIIMOHUPOBAHMS PA3IMYHbIX CTPYKTYD, SBJICHUH,
IpoLeAyp TpakJIaHCKOTo oOuiecTBa (HalpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKIECHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM
BAXXHOCTHU MOPAJIBHO-3THUYCCKHUX NPUHOUIIOB B ACATCIbHOCTH y‘IéHOFO;

3) TpyAOBOE BOCIMTAHUE:

yCTaHOBKOﬁ Ha AaKTHUBHOC YYaCTUC B PCHICHUU TMPAKTHYCCKUX 3aJaqd MaTeMaTHYeCKOHN
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHUYECKOro OOpa3oBaHMs Ha MPOTSHKEHUU BCeH
KU3HH JJI YCTEIHONW MPOoGeCcCHOHATBHOU ACSITEIHPHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM MHIUBUAYATbHONW TPAGKTOPUU 00pa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U O3CTETHUECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj]lay, PEelICHHUH, pacCcyXICHUH, YMEHHUIO BUIETh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMSA:

OpUEHTallel B JEeSATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbBIX MpeJICTaBICHUH 00
OCHOBHBIX 3aKOHOMCPHOCTAX PpPa3BUTHA YCJIOBCKA, MPHUPOALI U 06H.I€CTB3., IIOHMMAaHHUECM
MaTeMaTUYeCKOl HayKh Kak c@epbl 4YelOBEYECKOW MAESITeIbHOCTH, O3TamoB €€ pa3BUTUS U
SHAYUMOCTHU JI Pa3BUTUA LUBUIIU3AIMU, OBJIAJACHUCM A3BIKOM MATCMATUKU U MaTeMaTHYECKOM
KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHpa, OBJIAJEHHEM MPOCTEHIIMMH  HaBbIKaMU
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH,

6) pusnyeckoe BocnuTaHue, popMuUpoBaHNe KYJbTYPbI 310POBbSl U IMOLUMOHAJIBLHOTO
Os1aronmosyqusi:



TOTOBHOCTBIO NMPUMEHATh MaTeMaTHUECKUE 3HAHMS B MHTEPECaxX CBOETO 370POBBS, BEICHUS
3I0pOBOT0 00pa3za >XKU3HHU (30POBOE TNMUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHITHH U OTHbBIXA,
perynspHas (uznyeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTBIO HABBIKA pE(IEKCHH, NMPHU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APyroro 4eJoBeKa;

7) 3K0JIOrHYecKoe BOCIIMTaHUe:

OpUEHTAIlel Ha NpUMEHEHHEe MaTeMaTHYeCKHUX 3HAHWM s pelieHus 3agad B o0iacTu
COXPAaHHOCTH OKPYXAaloWIeH cpenpl, IUIAHUPOBAHMUSA IOCTYNKOB M OIEHKH MX BO3MOXKHBIX
MOCNEACTBUM JUIsI OKpYXAaloIlel cpelbl, OCO3HAHMEM TIJI00aJbHOTO XapakTepa SKOJIOTHYEeCKHX
npoOJeM U yTeH UX pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM CONUAIbHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IESTeNbHOCTb, B TOM YHWCJIE YMEHUE YUUThCA Yy IPYrHX
Jroed, mpuoOpeTaTh B COBMECTHOW JIESTENPHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIICTCHLIUU W3
OTIbITA JIPYTHX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWH, B TOM 4HUCIe (HOpPMYyITUpOBATH HJIEH,
MOHSTHSI, THUMOTE3bl 00 OOBEKTaX U SIBICHUSX, B TOM UHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
JneGUIHUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTHPOBATh MpPUHUMAEMbIE pPEIICHUs W JeHCTBUS,
dbopMyIIMpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.
METANPEJMETHBIE PE3YJIbTATbHI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jlornyeckue a1eiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIHpPOBaTH OMpENEIeHHUs TMOHSATHH, yCTaHAaBIUBATh
CYIIECTBEHHBIM TMPU3HAK KiIacCHU(HUKAIIMN, OCHOBaHUS JJisi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYyIHUpPOBaTh H  NPeoOpa3oBBIBATH  CYXKJACHHUS:  YTBEpPAUTENbHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJIATH MAaT€MAaTHUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpEUUs B (pakTax, IaHHBIX,
HAONIOZICHUSX W YTBEPXKACHHSX, TMpejiaratb KPUTEPHUH JJIS BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JenaTb BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKIIOUeHU N, YMO3AKIIOUECHH M0 aHAJIOTHH;

paz0upaTh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHHUH (MPSMBIC U OT MPOTHBHOTO), POBOIHTH
CaMOCTOSITENILHO ~ HECIIOKHBIE  JIOKa3aTeNbCTBA  MaTeMaTHUeCKux  (hakToB, BBICTpAUBATh
apryMEHTAllui0, TPHUBOAWTH TPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyKJIeHHUS;

BBIOMpaTh CIOCOO pelieHus ydeOHOW 3amaud (CpaBHHUBAaTh HECKOJIBKO BApUAaHTOB PEIICHUS,
BBIOMPATh HaNOO0JIEEe MOIXOANINN C yIETOM CaMOCTOATEILHO BBIICTICHHBIX KPUTEPUEB).

ba3soBble ucciieoBare/ibCKue 1eMCTBUA:

UCIIONIB30BaTh BOMPOCHI KAk HCCIEAOBATEIbCKUN HWHCTPYMEHT TIO3HAHUSA, (POPMYITHUPOBATH
BONPOCHI, (PUKCUPYIOLINE MPOTHBOpPEUHE, MPOOIEeMy, CAMOCTOSTEIILHO YCTAHABIMBATh UCKOMOE U
naHHOe, POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOANTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUUIAHY HECIOXHBIA SKCIIEPUMEHT, HEOOIbIIOoe
HCCJIEJOBAaHUE IO YCTAHOBJEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OO0BEeKTa, 3aBUCHUMOCTEM
00BEKTOB MEXYy COO0I;



CaMOCTOSITENIbHO  ()OPMYJIMPOBaTh OOOOIIEHUS W BBIBOJBI IO pe3ysibTaTaM IPOBEAEHHOIO
HaOJIOEHUS, UCCIIEI0BaHMs, OLCHUBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3yJIbTaTOB, BBIBOIOB U
000011IEHHI;

IIPOrHO3MPOBATh BO3MOKHOE DPA3BUTHE NPOLECCA, a TAKXKE BBIABUIATh IMPEIINOJIOKEHUS O €ro
pPa3BUTHUU B HOBBIX YCIIOBHUSX.

Paborta ¢ unopmanmeii:

BBISIBIISITH HEOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOAUMBIX JUIS PELICHUS
3aJa4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPIPETHUPOBATH MH(OPMALMIO PA3IUUYHBIX
BUOB U (POPM IPEICTABICHHUS;

BBIOMpaTh (hopMy MpeacTaBieHUs] WHPOPMALMU U WILTIOCTPUPOBATH PELIaeMble 3a/lauid CXEMaMH,
IyarpaMMamu, HHOU rpauKoi 1 HX KOMOMHAIUSAMY;

OLIEHMBATh HAAEKHOCTh MHGMOPMAIMM IO KPUTEPHUSAM, NPEIJIOKEHHBIM YUYHUTEIEM WU
c(hOpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYKIACHUS B COOTBETCTBUU C YCJIOBUSMM M LEJISAMU OOLICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, /1aBaTh
MOSICHEHHUS 110 XOJly PELICHHUs 3a/1adyl, KOMMEHTUPOBATh IIOJyUYEHHBIH PE3yJIbTaT;

B X0j1¢ 00CYX/IeHHs 3a/laBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOH TeMbl, IPOOJIeMBbl, peraeMon
3aJa4uM, BBICKA3bIBATHh WJIEU, HALICJICHHBIE HA IOMCK PEIIEHUsS, COMOCTaBIISITh CBOM CYXKICHMS C
CYKICHUSIMH JApPYTUX YYaCTHHMKOB JAMajora, oOHapyXUBaTb pa3jIMuMe€ M CXOJCTBO NO3ULUI, B
KOPPEeKTHOH (popme hopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

NPEICTaBISITh  PE3YyJbTaThl PEIICHHs  3a7aud, OKCIIEPUMEHTA, MCCIENOBAaHUA, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BHICTYIUICHHUS ¢ YYETOM 3a7ad MPE3eHTAUd U OCOOCHHOCTEH
ayJIuTOpUH;

MOHUMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIMBUAYAIbHONW paOOThl MPHU pEeIICHUH
y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

IPUHUMATH 1I€JIb COBMECTHOM JI€ATENbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOH paboThl,
pacrpenenaTh BUIbl paboT, JOroBapuBaThCs, 00CYKAATh MPOLIECC U pe3yabTaT paboThl, 06001IaTh
MHEHMS HECKOJBKUX JTIOICH;

y4acTBOBAaTh B IPYNIOBBIX opMax paboThl (00Cyk1eHUs1, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
JpyTHUe), BBIOJIHATH CBOIO YacTh pabOThl U KOOPIAUHUPOBATH CBOU JAEUCTBHS C APYTMMH UICHAMHU
KOMaH/bl, OIICHMBATh KauyeCcTBO CBOEr0 BKJIaJAa B OOHIMI NPOAYKT 1O KpPUTEPUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABIIATH IUIAH, ITOPUTM pEIeHUs 3a7auu (UM €ro 4acTh), BBIOMpATh CIOCO0
pelieHuss ¢ y4€TOM HMMEIOIIUXCSl PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEIEKT:

BJIQJIETh CIOCOOAMHM  CAMONPOBEPKH, CAMOKOHTPOJS IMpolecca U pe3ysibTara peleHus
MaTeMaTUYECKOH 3a7aun;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUN 3a7ja4l, BHOCUTh KOPPEKTUBHI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAllIGHHBIX OIMOOK, BBISBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE Pe3yJIbTaTa AEATEIbHOCTU MOCTABICHHOW LIENU U YCIOBUAM, OOBICHATH
OPUYMHBI  JOCTHXKECHHUS WM HEJOCTMDKEHHUsS 1€, HaxOUTh OIIMOKY, JaBaTh OLEHKY
nproOpPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI



K xonmy oOyueHus B 7 KkJiacce OOYYarOIIMHCS TMOJYYUT CIEAYIONIME IpPEIMETHBIE
pE3yJIbTaTHI:

Yuciia ¥ BBIYHMCICHUSA

BbinonHATe, coderas yCTHble M HHUCbMEHHBbIE NpUEMBI, apupMETHUYECKHE IeHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3Hau€HMs YUCIIOBBIX BBIPAXKEHUHN, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHHSI 3HAYCHUI APOOHBIX BBIPAKEHUH, COlepKAIIUX OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[Tepexoaute OT ofHON (opMbl 3amucu yucen K Apyroil (mpeoOpa3oBbIBATH AECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0UNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrasaTh yncna.

BbINONHATE NPUKUAKY W OLIEHKY pE3yJibTaTa BBIYMCIICHUH, OLIEHKY 3HAYEHHWM YHCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATyPaJIbHBIMU [TOKA3aTEISIMH.

IIpuMeHATh pU3HAKK JEIUMOCTH, Pa3JI0KEHUE Ha MHOKHUTEIN HATYPAIbHBIX YHCEIL.

Pemare mNpakTMKO-OPUEHTHPOBAHHBIE 3a/layd, CBSA3aHHBIE C OTHOLUIEHUEM BEJINYMH,
IIPONOPLUMOHAIBHOCTBIO BEIMYHH, IIPOLEHTAMU, UHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a1ad C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonb30Bath anredpandyeckyro TEPMHHOJIOTHUIO U CHUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUH IIPU 33aHHBIX 3HAUEHHUSX IIEPEMEHHBIX.

BoinonHATe npeoOpazoBaHusl LEJIOT0 BBIPAKEHHUS B MHOTOYIEH MPUBEIACHUEM IOJI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpIMONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOYWIEH M MHOIOYWIeHa HAa MHOTOWIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBISTh pa3aoKeHUe MHOTOYIEHOB HA MHOKUTENH C TOMOIIbIO BEIHECEHHUS 32 CKOOKHU
00I11er0 MHOXKHTEJSI, TPYNIUPOBKHU ClIaraeMbIX, IPUMEHEHUs (POPMYJT COKPALIEHHOTO YMHOXKEHHUS.

[TpumeHsTh TpeoOpa3oBaHUsI MHOTOWIEHOB I PELICHUs PA3JIMYHBIX 3a]1a4 U3 MAaTEMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEMEHEW € HAaTypaJbHBIMU IOKAa3aTeIsIMH JUIsl NIPeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHENHbIE ypaBHEHUs C OJHOM INEPEMEHHOH, NPUMEHSAs IpaBWa IEPEXOAA OT
HCXOJIHOTO YPABHEHUS K pAaBHOCUIIBHOMY eMy. IIpoBepATh, ABISIETCS JIM YUCIO KOPHEM YPABHEHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YHces, SBISIOIUXCS PEUICHHEM JIMHEWHOIO YpaBHEHHUS C JABYMS
NIEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TIpaduK JUHEHHOro YypaBHEHUS C JABYMS
NEePEMEHHBIMH, TIOJIB3YSICh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl JOBYyX JMHEHHBIX ypaBHEHUH C JByMsl INEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh W pelIaTh JIMHEHMHOE YypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3aJjaud, HHTEPNPETUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJYYEHHBIN
pe3yJIbTar.

DOyHKIUHA

N300pakath Ha KOOPJIAWHATHOMN MPSAMON TOUYKH, COOTBETCTBYIOIIHE 3aIaHHBIM KOOPIUHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YNCIIOBBIC IPOMEKYTKU Ha alnreOpanyeckoM si3bIKe.

OTmeuats B KOOPAMHATHON IJIOCKOCTH TOYKH I10 33/laHHBIM KOOPAWHATaM, CTPOUTh I'papUKH
TuHEeHHBIX QyHKIMI. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (DYHKIMH U3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMUYMHAMU: CKOPOCTH,
BpEMs1, pacCTOSTHUE, IIeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOUTEIILHOCTD, BpeMsl, 00BEM padOTHI.



HaxonuTe 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Torumate Tpaduueckuii crocod TpeacTaBleHWs W aHaiIM3a MHPOpPMAIUM, HW3BIICKaTh W
MHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PeaNbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoHmy oOyuenus B 8 kJiacce oOOyd4aroIMCS MOJYYUT CIEAYIOLUIME IpEeIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HadalbHbIE MPEACTABIECHUS O MHOMKECTBE JEMCTBUTEIBHBIX 4YHCEN JUIs
CpaBHEHMs, OKPYIVIEHHs M BBIYMCICHMH, H300pakaTh ACHCTBUTEIbHbIE YHUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATh MOHATHE APUPMETUYECKOIO KBAJAPAaTHOTO KOPHsI, HAXOJIUTh KBaJpaTHbIE KOPHH,
UCTIONB3Ysl TPU HEOOXOAWMOCTH KaJbKYJIATOP, BBINOJHATH IPEoOpa3oBaHUsl BBIPAKCHUH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucH OOJNBIIMX W MaJlbIX YHUCEN C IMOMOMIBIO JIECATHYHBIX IpoOed u
creneHei yucna 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh NOHATHE CTENEHU C LEeNbIM IOKa3aTeleM, BBIIOJIHATh IpeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTENIEHU C LIE€TIbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBbIE MPEOOpa30BaHMs PALUOHAIBHBIX BBIPAKEHUH HAa OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOYWICHAMH H alreOpandecKuMH Jpo0OsMu.

PacknapiBaTh KBapaTHBIM TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh IpeoOpa3oBaHUs BHIPAKEHUHN JUISI PELIEHMs PA3IMYHBIX 3a/1a4 U3 MATEMaTUKH,
CMEXKHBIX NIPEIMETOB, U3 pealbHONU MPAKTUKU.

YpaBHeHusI U HepaBeHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHHs U PALMOHAJbHBIC YpaBHEHHs, CBOJAALIMECH K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

[TpoBoaMTH NpOCTENIINE UCCIENOBAHUS YPAaBHEHUN U CUCTEM YpaBHEHHMH, B TOM YHUCIE C
IPUMEHEHHEM IpaHUuecKux Mpe/ICTaBlIeHUH (yCTaHaBJIMBATh, UMEET JU ypaBHEHUE WM CHCTEMa
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexonuTe OT cliOBECHOW (OPMYIMPOBKM 3alaud K €€ anredpanyeckol MoJenu c
IIOMOUIBIO COCTaBJICHUs YPAaBHEHUS WM CUCTEMBI YPaBHEHHI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN pe3ynbTar.

[TpuMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB JI CPaBHEHMS, OLIEHKH, pEIIaTh JIMHEHHBIC
HEpPAaBEHCTBA C OJHOM MEpPEeMEHHOM M HX CHUCTEMBl, JaBaThb TIpapUUecKyl0 HIUIIOCTPALIIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh ¥ MCIONB30BaTh (PYHKUMOHAIbHbBIE MOHATHS U SI3BIK (TEPMUHBI, CUMBOJIMYECKHE
0003Ha4YeHUsI), ONpeAeNsaTh 3HadeHHe (PYHKIMU MO 3HAUYEHHIO apryMEHTa, ONpEeNiaTh CBOMCTBA
¢byHK1IMU O €€ rpaduKy.

Ctpouts rpaduku 3JeMEeHTapHbIX QYHKIMH BHJA:

y =k/x,y=x2,y =x3,y = [x|, y = VX, onmcbIBaTh CBOHCTBA YHCIOBOI (GYHKIMH 110 €&
rpaduky.

K xoHmy oOyueHus B 9 kJiacce OOy4arOIIMHCS TMOJYYUT CIEAYIOUIME TpEeIMETHbIE
pe3yJIbTaThl:

Yuciia 1 BLIYUCICHUA

CpaBHUBATH U YIIOPSIOUMBATH PAllMOHANbHbBIE H UPPALIMOHAJIbHBIE YUCIIA.

BreimonsaTe apudpmernyeckre ACWCTBUS C PALMOHAIBHBIMHU YHCIAMHU, COUYeTasl yCTHBIE U
NUCbMEHHBIE IPUEMBI, BBITIOIHATH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIAMH.

HaxoauTe 3HaueHUs CTENEHEW C LENbIMM MOKa3aTeNsIMU U KOpPHEH, BBIUMCISTH 3HAYCHMUS
YHCIIOBBIX BBIPAKEHUI.

OKpyriasaTh AEMCTBUTEIbHBIEC YUCIIA, BHIIOIHATH IPUKUAKY PE3yJIbTaTa BBIYMCIECHUHN, OLICHKY
YHCIIOBBIX BBIPAKEHUIA.

YpaBHeHUS H HEPABEHCTBA



PemaTs nuHEiHBIE U KBaJlpaTHbIE YPABHEHMSI, yPAaBHEHUS, CBOJAIIMECS K HUM, IPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pematps cucreMbl OBYyX JMHEWHBIX YpaBHEHUH C JBYyMsSl NEPEMEHHBIMH M CHCTEMBI JIByX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABJIACTCS JIMHEUHBIM.

Pemate TeKCTOBBIE 3a/1a4M aNreOpanduecKuM CrocoOOM € MOMOIIBIO COCTABICHHS YPAaBHEHUS
VI CUCTEMBI IBYX YPABHEHUH C IByMS IICPEMEHHBIMH.

IIpoBOANUTE NMPOCTEHIINE MCCIECIOBAHUS YPAaBHEHHM W CUCTEM YPAaBHEHMi, B TOM YHCIE C
IpUMEHEHHEM IpadUuecKux MpeicTaBlIeHuil (yCTaHaBIMBATh, UMEET JIM YPABHEHUE WM CHUCTEMa
YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

Pemate JMHElHblE HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, H300pakaTb peIlEeHUE
HEPaBEHCTB HA YUCJIOBOM IIPSMOM, 3aIIMUCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemarb cucTeMbl JTMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIINE KBAJApPaTHOE
HEPaBEHCTBO, M300pa)kaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHCJIOBOM MPSMOIA, 3alMCBIBATH
pEeLIeHNE C IIOMOIIBIO CHMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA MIPH PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUHA

PacnioznaBath QyHKIMM H3y4YeHHBIX BHJIOB. [lOKa3bIBaTh CXEMaTHYECKH PAaCIOJIOKEHUE Ha
KOOPJMHATHOM TUIOCKOCTH rpadukoB GyHKIMHN Buaa: y = kx, y =kx + b, y =k/x, y = ax2 + bx + ¢,
y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HaueHHH KO3(DHIIEHTOB, OMICHBATH CBOHCTBA
byHKIHIA.

Crpouth M u300pakaTh CXEMATHUYECKH TpapuKd KBaIpaTUYHBIX (DYHKIMA, ONMUCHIBATH
CBOWCTBA KBaIpaTUYHbBIX (DYHKIMHA 1O UX IpaduKam.

Pacnio3naBate KBajpaTHUHYIO (QYHKIUIO 1O (hopMysie, MPUBOIUTH MPUMEPHI KBAIPATHUYHBIX
(byHKUMI U3 peallbHON KU3HU, GPU3UKU, TEOMETPUH.

Yucii0Bble NMOCJIE10BATEIBHOCTH H NPOrPECcCUH

Pacrnio3HaBaTh apupMETHYECKYI0O U T€OMETPUUYECKYIO NMPOrPEeCcCHM MpHU pPa3HbIX crocobax
3a/1aHMUS.

BBINONHATE BBIUMCIEHUS C HCHOJb30BaHHEM (OpMYJ N-ro 4ieHa apuPMETHYecKoll u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3aga4n, CBsI3aHHBIE C YMCIOBBIMH MOCIEI0BATENBHOCTSAMH, B TOM YHCIIE 3a7a4d U3
peasbHOM JKU3HU (C UCTIOIB30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne n/n NMPoOrpaMmblI Bcero Kontponsnsie | Ipakradeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
1 Yucna v BerunciieHus. PanimoHanbHbIe 75 1 bubmuorexa [JOK
qycia https://m.edsoo.ru/7f415b90
2 AnrebpanuecKue BEIPAKCHHS 27 1 }I?gg:'?/(r);ee?sior{fﬂ 415690
bu6mmoreka [IOK
3 Y PABHCHHS! H HEPaBCHCTBA 20 ! https://m.edS(I;E).ru/7f415b90
bubmuorexa [JOK
4 Koopaunats! u rpaduku. OyHkmm 24 1 https://m.e dsﬁ).ru 178415690
bubmuorexa [JOK
> [osropenme i 0bodmennue 6 ! https://m.edsﬁ).ru/ 71415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KVIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne n/n NPOrpamMmbl Bcero Kourpoarueie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi

1 Uucna u Beruncienus. Ksagparasle KopHU 15 E‘;ISJSI'I;I/(r)rTleeIHascL)E)OrIé/7 £417af3

) Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6mmoreka [IOK
roKaszaresem https://m.edsoo.ru/7f417af8

3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubnuorexa [JOK
KBanparupiii TpEXxuieH https://m.edsoo.ru/7f417af8

4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnnoreka [JOK
YPaBHCHHS https://m.edsoo.ru/7f417af8

6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTsa 12 1 Eggg?/ﬁee?sﬁ)oﬁﬁ £417af8
8 Oynkunu. OCHOBHbBIE TOHATHUS 5 Eggg?/ﬁeéiﬁ)orléﬁ £417afg

bubnnoreka [JOK
? Pynxin. ucrossie pyricimm ? https://m. edsﬁ).ru/ 7f417af8
10 [ToBTOpeHMe U 06001IeHUE 6 2 Egg;?/ﬁeiior{fn 417afR

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[MTPOT'PAMME
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9 KJIACC

KoJsinyecTBO 4acoB DJIeKTPOHHbBbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mm Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pa30OBaATEIBHBIE
padoThI padoThI pecypesi
1 Uucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnnorexa [JOK
OJTHOW TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7419d08
bubmuoreka [IOK
> Pynkum 16 ! https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
6 YuciIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.edso0o.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 13 1 bubnmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHME

7 KJIACC
Ne KoJsinyecTBo 4yacoB Jara JJIeKTPOHHBbIE LU (PPOBHIE
u/n Tema ypoka Beero Konrpoubusie IIpakTHueckue R — oOpa3zoBaTe/bHbIe
padoTbI padoThbI pecypcbl
1 [TonsiTHE panOHANBHOIO YKCIIA 1
) Apudmernueckue T1eUCTBUS C 1
palMOHAIBHBIMH YHCIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMOHAIBHBIMH YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
6 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsi0uYMBaHue 1
paIlMOHATBHBIX YHCEIT
2 CpaBHeHue, ynopsiJouuBaHue 1
paIMOHATILHBIX YHCE
9 CpaBHeHue, ynopsiouMBaHue 1
paIlMOHATBHBIX YHCEIT
10 Crenensb ¢ HATYpaJIbHBIM 1 bubnuotexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypaJlbHBIM 1 bubnmoreka [JOK
MoKa3aresieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaTypaJlbHBIM 1 bubnmoreka [JOK
MoKa3aresieM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HATYpaTbHBIM 1 bubnuorexa [JOK

IIOKa3aTcjIeM

https://m.edsoo.ru/7f4218be

14



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
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CreneHnsp ¢ HaTypaJIbHBIM

14
MIOKa3aTeleM
Pemienne ocCHOBHBIX 3a/1a4 HA

15 JIpOOH, IPOLICHTHI U3 PEATbHOU
MPAKTUKHU
Pemienne ocHOBHBIX 3a/1a4 HA

16 JIpOOH, TIPOLICHTHI U3 PEATbHOU
MPAKTUKHU
Pemenue ocCHOBHBIX 3a/1a4 HA

17 JIpOOH, IPOLICHTHI U3 PEATbHOM
MPAKTUKHU
Pemenne ocHOBHBIX 3a/1a4 HA

18 JIpOOH, TIPOLICHTHI U3 PEATbHOU
MIPAKTUKHU

19 [Ipu3Haku AeIMMOCTH, PA3I0KEHUS
Ha MHOKUTEJIM HATYPAJIbHBIX YHUCEI

20 [Ipu3Haku AeIMMOCTH, PA3I0KEHUS
Ha MHOKUTEJIHM HATYPaJIbHBIX YUCEI

1 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi IPOMOPIIMOHATIBHOCTH

2 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPLUOHATEHOCTH

23 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH

24 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPLHUOHATEHOCTH

75 KonTponbnas pabota mo Teme
"PanmmoHanbpHBIE unciia'

26 BykBeHHBIE BbIpaKEHUS bubmmorexa [IOK

https://m.edsoo.ru/7f41feec
27 DopMmysl
28 DopmyJsl
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https://m.edsoo.ru/7f41feec

[Tepemennsie. JlomycTumble

29 3HAYCHHS TIEPEMEHHBIX
II BaHHU KBEHHBIX
30 BL?SS}?(E?I;IZ apaci(gZITIfe CKOOOK 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOIOOHBIX CIAraeMbIX
II BaHHU KBEHHBIX
31 BL?SS}?(E?I;IZ apaci(gZITIfe CKOOOK 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f41£d70
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHUE TTOJO0HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHUE TTOJO0HBIX ClIaraeMbIX
34 CBoiicTBa CTETNIEHU C HATYPaJIbHBIM bubnuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTETNIEHU C HATYPaJIbHBIM bubnuorexa [JOK
MoKa3areyieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnnoreka [JOK
MoKa3aTeseM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Meorounens! https://m.edsoo.ru/7f42276¢
bu6mmoreka [JOK
38 Maoroustetib: https://m.edsoo.ru/7f422930
39 CrnosxeHue, BLIYUTAHUE, bu6mmorexa [IOK
YMHOXKEHUE MHOTOWIEHOB https://m.edsoo.ru/7{422af2
40 Crnokenune, BEIYMTAHUE, bubmuorexa [JOK
YMHO>KE€HUE MHOTOWIEHOB https://m.edsoo.ru/7f422cc8
41 Crnokenune, BEIYMTAHUE, bubmuorexa [JOK
YMHO>KE€HUE MHOTOWIEHOB https://m.edsoo.ru/7f422fca
4 CrnosxeHnue, BLIYUTAHUE, bu6mmorexa [IOK

YMHOXCHHUC MHOI'OYJICHOB

https://m.edsoo.ru/71f423182
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@opMyIIbl COKpALIEHHOTO

bubmuorexa [JOK

43 YMHOKCHUS https://m.edsoo.ru/7f42432a
44 @opmyJIbl COKPAILIEHHOTO bubnmoreka [JOK
YMHOKCHUS https://m.edsoo.ru/7f42464a
45 ®opmyJibl COKPAIIEHHOTO bu6mmoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424¢12
46 @opmyJibl COKPAIEHHOTO bubmmoreka [JOK
YMHOKCHUS https://m.edsoo.ru/7t4241d2
47 ®opmyJibl COKPAIIEHHOTO bu6mmoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 Paznoxxenre MHOrO4ICHOB Ha bu6mmoreka [IOK
MHOKHTEIIH https://m.edsoo.ru/71423312
49 Paznoxxenre MHOrO4iIeHOB Ha bu6mmoreka [IOK
MHOKHTEIIH https://m.edsoo.ru/7f4237fe
50 PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOYHUTEITH https://m.edsoo.ru/7f4239de
51 Paznoxxenre MHOrO4iIeHOB Ha
MHOKHUTEJIHN
59 KonTponbHas pabota mo Teme
"Anre6panyeckue BeIpaxeHus "
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHU M
JInHeitHoe ypaBHEHHE C OJTHOU
54 [IEPEMEHHOMN, pellIeHNEe TMHENHBIX
YpaBHEHUU
S5 mepewermon, pemenne mmerix Bumoraxa LIOK
N https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeliHOEe ypaBHEHME C OQHOU
56 IIEPEMEHHOM, pelIEHNE JTMHENHBIX

ypaBHEHUH
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Pemenue 3a71ay ¢ 1OMOIIBIO

bubmuorexa [JOK

>7 ypaBHEHHUM https://m.edsoo.ru/7t42064¢
58 Pemenue 3a1a4 ¢ moMoIIbI0 bubmuorexa [JOK
ypaBHEHHUM https://m.edsoo.ru/7f420806
59 Permrenue 3agad ¢ mOMOIIBIO bu6mmoreka [IOK
YpaBHEHHIA https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIIbIo bubmuoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7t420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMS bubmuorexa [JOK
MIEPEMEHHBIMH U €T0 rpaduK https://m.edsoo.ru/7f427¢32
62 JInHeitHoe ypaBHEHHUE C IBYMS bubnuorexa [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX bubnuorexa [JOK
YpaBHEHUH C ABYMS TIEPEMCHHBIMH https://m.edsoo.ru/7f42836¢
64 Cucrema ABYX JIMHENUHBIX
YPaBHEHHI C ABYMS IEPEMCHHBIMU
65 Cucrema ABYX JIUHENHBIX
ypaBHEHUH C IByMs IEPEMEHHBIMH
66 Cuctema ABYX TUHEHHBIX
YPaBHEHHI C ABYMS TIEPEMCHHBIMU
67 Pewrenue cucreM ypaBHEeHUN bubmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHU bubmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucreM ypaBHeHUN
71 Pemrenue cucreM ypaBHEHUN
7 KonTponbhas pabota no teme bubnnorexka [JOK
"JIuHeliHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubnuorexa [JOK
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https://m.edsoo.ru/7f41de76

bu6mmoreka [IOK

4 Huc10BbIC MPOMENKYTKH https://m.edsoo.ru/7{41d{f2
75 YucioBble IPOMEKYTKH
76 Paccrosinue MY JABYMSA TOUKAMH
KOOPAMHATHOH MPsIMOi
77 Paccrosiaue MEKY ABYMS TOUKAMH
KOOpPJIMHATHON MPSAMOI
78 [IpsamoyronbHas cucrema bubnuoreka [IOK
KOOP/IMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucrema bubnnorexa [HOK
KOOPJHMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnorexa [HOK
hopmynamu https://m.edsoo.ru/7f41e8a8
’1 [Tpumeps! rpaduKkoB, 3aJaHHBIX bubnnoreka [JOK
dbopMytamMu https://m.edsoo.ru/7f41ed80
22 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
33 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCHUMOCTEM https://m.edsoo.ru/7f41ea24
34 Urenue Fpa(i)EIKOB peanbHBIX
3aBUCUMOCTEH
bubnnoreka [JOK
85 Homsrue pyricm https://m.edsg).ru/ 7f41ef06
86 I'paduk QyHkmm
N . bubnnorexka [JOK
87 CroiicTsa dymKimii https://m.edscL)E).ru/7f4lfO78
N . bubnmnoreka [JOK
88 CroiicTsa pyniumii https://m.edsg).ru/7f41f 1fe
89 Jlunelinas GpyHKIuA bubmorexa [IOK

https://m.edsoo.ru/71427282
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bubmuorexa [JOK

20 Jluneiinas QysKms https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TUHEHHOMI bubmumoreka [IOK
byHKIIH https://m.edsoo.ru/7t426d1e
9 [TocTpoenue rpaduka TuHEHHON
byHKITUN
93 I'paduk pynkmmm y =[X|
94 I'paduk pynkmmm y =[X|
KonTponbhas padota no teme
95 "Koopaunatsl 1 rpaduky. bubnnoreka [JOK
Oynkuun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
IIpoBepoyHas pabora
o | Lot somona e/ BuGorea 10K
https://m.edsoo.ru/7f429¢c6¢
pabora
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJI0B Kypca 7 Kiacca,
0000111eH1Ee 3HAHUHT
IToBTOpEHNE OCHOBHBIX TTOHITHI U
98 MeOToz?(F))Be Ky;:: 7OI<J1acca ° bubmorexa LHOK
9 ’ https://m.edsoo.ru/7f429{32
0000111eH1Ee 3HAHUHT
IToBTOpEHNE OCHOBHBIX TTOHITHI U
99 M:TOI?(I;)IS Ky;:: 70KJ1acca ° bubmorexa LHOK
. ’ https://m.edsoo.ru/7f42a0e0
0000111eH1Ee 3HAHUHT
[ToBTOpPEHNE OCHOBHBIX IMMOHSATHH H
100 METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT
o | oo e e, BiGorea 10K
. ’ https://m.edsoo.ru/7f42a27a
0000111eHIEe 3HAHUHT
102 [ToBTOpEHNE OCHOBHBIX OHATUN U bubnmnoreka [JOK

METOJIOB Kypca 7 Kiacca,

https://m.edsoo.ru/7f42a900
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‘ 000011IeHIEe 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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8 KVIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoxka Kont I Hata o0pa3oBaTeIbHbI
. Beero POJIbHBbIE PAKTHYECKHE | L. oyopng pa3oBarteJ e
padoThI padoThbI pecypcbl
1 KBanpaTtHblii KOpeHb U3 YHCIIa 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
) [TonsaTne 06 nppanoHaTLHOM 1 bubmumoreka [IOK
quclie https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
HPPAIMOHAIILHBIX YHCET
4 JlecsiTHuHBIC TPUOTNIKCHUS 1
UppallMOHAIIBHBIX YHCET
5 JlelicTBUTENbHBIC YKCIIa 1
6 CpaBHEHME IEUCTBUTENBHBIX 1
quce
7 CpaBHEHHE IEUCTBUTEIBHBIX 1
yHCel
3 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 VYpaBHeHMe BUJA X* = a 1
10 CoiicTBa apumMeTnyecKux 1 bubnnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuotexa [JOK
KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7{42d862
o | D o 1 Busorea 101
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHH
5 spaen corpram | Bubmotera LIOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHH

22



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[IpeoOpa3oBaHUe YHCTOBBIX

bu6mmoreka [IOK

14 BLIPAKCHIH, COACPIATIHX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
5 | et o B LOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CreneHsb C LIEJIBbIM ITI0Ka3aTeaeM bubmorexa LJOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch Yncia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 31€MEHTAPHBIX YACTHI] bubnnorexa [HOK
70 KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MIPOLIECCOB B
OKPY’KaIOIIIEM MHUPE
18 CBOMCTBA CTEIIEHH C IIETBIM bu6mmoreka [IOK
MOKa3areieM https://m.edsoo.ru/7f435648
19 CBoiiCcTBa CTETICHH C IICJIBIM bubnuorexa [JOK
MOKa3aTeeM https://m.edsoo.ru/7f435648
20 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f435648
1 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
MOoKa3aTejeM https://m.edsoo.ru/7f43599a
2 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuineH
24 KBanpaThslii TpéxuiieH
25 PasnoxxeHnue kBaapaTHOro bubmuoreka [IOK
TpEXWIeHa HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
26 Pasnoxxenue kBaapaTHOro bubnuoreka [IOK
TpEXWIeHa HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
27 KonTponbHas padoTa no remam bubnnorexa [JOK

"KBagparusie kopHu. CTeneHH.

https://m.edsoo.ru/7f42ec80
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https://m.edsoo.ru/7f435648
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https://m.edsoo.ru/7f435ed6
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https://m.edsoo.ru/7f42ec80

KBanpatublii TpexusieH"

bu6mmoreka [IOK
28 Anrebpaiieckas 1pook https://m.edsoo.ru/7f430382
JlonycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOJISIINX B
anreOpanvecKue BbIPaKEHUs
JlonycTuMble 3HaUEHUS
30 MEPEMEHHBIX, BXOJISIINX B
anreOpanvecKue BbIPaKEHUs
31 OcHOBHOE CBOMCTBO bubnuorexa [JOK
anreOpandecKou 1podu https://m.edsoo.ru/7t4308e6
. bubmuorexa [JOK
32 Coxpamere npodeit https://m.edsoo.ru/7f430a8a
. bubmuorexa [JOK
33 Coxpamenne apodeii https://m.edsoo.ru/7f430144
. bubnuorexa [JOK
34 Coxpamenue apobei https://m.edsoo.ru/7f430f44
Crnosxenue, BBIYUTAHUE, Bu6miorexa LIOK
33 YMHOICHHE H ACHCHIE | https://m.edsoo.ru/7f43128c
anreOpandecKkux aApooeit
Crnosxenue, BBIYUTAHUE, Butmiorexa [IOK
36 YMHOIKCHHE 1 ACICHHC https://m.edsoo.ru/7f4315c0
anreOpandyeckux apooeit
Crnosxenue, BBIYUTAHUE, Butmiorexa [IOK
37 YMIOIKCHHE 1 ACICHHC | https://m.edsoo.ru/7f4318c2
anreOpandeckux aApooeit
Crnosxenue, BBIYUTAHUE, Butmiorexa [IOK
38 YMHOIKCHHE 1 ACICHHC | https://m.edsoo.ru/7f431a20
anredpanveckux apooeit
[IpeoOpa3oBaHue BbIpaxeHHH, Bubmorexa [IOK
39 coJiep KalIiX anredpandeckue

npobu

https://m.edsoo.ru/7f43259c¢
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[IpeoOpazoBaHue BEIpaXKEHUH,

bu6mmoreka [IOK

40 COEPIMAIIX ATFEOPAMIECKHE https://m.edsoo.ru/7f432736
npodu
PR — BuGmiorexa LIOK
https://m.edsoo.ru/7f432736
apodu
49 KontposnbHas paboTa mo teme bubnuorexa [JOK
"Anrebpanyeckas 1poos" https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHUe bubamotexa [IOK
https://m.edsoo.ru/7f42eela
44 HenosiHoe kBasipaTHOE ypaBHEHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa [TOK
https://m.edsoo.ru/7f42eela
46 dopmyia KOpHER KBapaTHOTO bubnnorexa [HOK
ypaBHEHUS https://m.edsoo.ru/7f42£158
47 ®opMya KOpHEW KBaPATHOTO bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42£316
48 dopmysa KOpHEH KBapaTHOTO bubnnoreka [JOK
YpaBHEHUs https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
i Teopewa Brtera btipasim edsooTEA2fefD
bubnnoreka [JOK
30 Teopema Briera https://m.edS(I)_E).ru/ 71430076
51 Pemrenue ypaBHEeHUH, CBOAAILIMXCSA bubnuoreka [IOK
K KBaIpaTHBIM https://m.edsoo.ru/7f43c542
57 Pemrenue ypaBHEeHUH, CBOASAILMXCS bubmuoreka [IOK
K KBaIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme apoGHO- bubnuorexa [JOK
panroHaIbHbIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme npoGHO- bubnuorexa [IOK

paloOHaIbHbIE YPABHEHUS

https://m.edsoo.ru/7f432b6e
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https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
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55

56

57

Pemenne TeKCTOBBIX 337124 C
MOMOIIBIO KBAJPaTHBIX YPABHEHUI
Pemenne TeKCTOBBIX 337124 C
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI

KontponbHas pabora no teme
"KBanpaTHble ypaBHeHuUs"

bubmuorexa [JOK

https://m.edsoo.ru/7{42{75¢

bubmuorexa [JOK

https://m.edsoo.ru/7{42 {816

bu6mmoreka [IOK

https://m.edsoo.ru/7{4301{2

58

59

JInHeHOE ypaBHEHHUE C IBYMS
MePEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHUM B
LEJBIX YUCIIaX

JluneitHOE ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €T0 rpauk,
IPUMEpPHI peIICHHUs YPaBHEHUN B
EJIBIX YUCIIaxX

60

61

62

JIuHeitHoe ypaBHEHHE C IBYMS
MIePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LEJBIX YUCIIaX

Pemenue cuctem ByX JTUHEHHBIX
YPaBHEHUI C IByMsl IEPEMEHHBIMU

Pemrenne cucreM AByX JIMHEWHBIX
YpPaBHEHUH C JBYMS IEPEMEHHBIMU

63

64

65

66

Pemenue cuctem ByX JTUHEHHBIX
YPaBHEHUI C IByMsl IEPEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMS
[IEpEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMS
[IEpEMEHHBIMU

I'padnueckas nHTEpIIpeTaLIns
YPaBHEHUS C ABYMs IEPEMEHHBIMU

bu6mmorexa [IOK

https://m.edsoo.ru/7f43d6d6
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https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

U CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU
I'paduueckas MHTEpIIpETAIIS
YPAaBHEHHUS C ABYMsI IEPEMEHHBIMU

bu6mmoreka [IOK

67 Y CHCTEM JIMHEWHBIX YpaBHEHUH ¢ https://m.edsoo.ru/7f43d6d6
JBYMs IIEpEMEHHBIMU
63 Pemienune TekcToBbIX 3a1a4 c
IIOMOLUIBIO CUCTEM YPABHEHUM
69 Pemrenne TekCTOBBIX 3a1a4 c
IIOMOILBIO CUCTEM YPaBHEHUH
70 Pemienue TekcToBBIX 3a1a4 c
IIOMOLIBIO CUCTEM YPABHEHUM
71 qI/ICjIOBI)Ie HEpaBEHCTBA U UX
CBOHCTBa
7 YucnoBble HEPABEHCTBA U UX
CBOHCTBa
73 HepaBeHcTBO ¢ 071HOM TTepeMEHHOM
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnuotexa [JOK
MIEPEMEHHOM U UX peIIeHUE https://m.edsoo.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubnuoreka [IOK
MIEPEMEHHON U UX pelIeHHe https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHON
IIEPEMEHHON U UX pELICHHUE
CucreMpl TMHEVHBIX HEPABEHCTB C bubnuoreka [IOK
77 o .
OJIHOM MepeMEHHOM U UX pelIeHHe https://m.edsoo.ru/7f42cb88
CucreMpl TMHENHBIX HEPABEHCTB C bubmuorexa [IOK
78 o .
OJIHO MepeMEeHHOM U UX pelIeHHe https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHENHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEILLICHUE
I/I306Pa)KGHI/Ie pereHus Bubmorexa LIOK
80 JIMHEWHOTO HEPaBEHCTBA U UX

CHCTEM Ha YUCIIOBOM MPSIMOit

https://m.edsoo.ru/7f42c9¢4
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https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
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N300pakeHne pereHus

bu6mmoreka [IOK

81 JIMHCHHOTO HEPABCHETEA U HX https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOU
KonTtponbHas pabora o remMmam
82 "HepasenctBa. CrucreMbl
ypaBHEHUN"
bu6mmoreka [IOK
83 Homsrue pyricm https://m.edsoo.ru/7f433¢c12
R4 OO6nacTh onpeneIcHus 1 bubmmoreka [JOK
MHOECTBO 3HaYEHUN (DYHKIIMH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk Qpynkumu
CaoiicTBa GyHKINH, UX
87
oroOpakeHHne Ha rpaduke
23 UreHue U NOCTpOCHHE TPAPHUKOB
byHKIUI
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX peabHbBIE MPOIECChHI
o | Sz memmom npme Busorea 101
PaTHylo Hporopn https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 ['unepbona
bu6mmorexa [IOK
02 ['nmepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
— v2
o3 Tpagu pymxin y = x https://m.edsoo.ru/7f434572
=2 = 3 = \/ =
34 il rpadmacoro pemenne Bu6miorera LIOK
> TPadHs P . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CHCTEM YpaBHEHHI
[ToBTOpEHNE OCHOBHBIX MOHSATUH H BuGmiorexa 1IOK
95 METOJIOB KypCOB 7 U 8 KJIACCOB,

000011eHE 3HAHUHT /

https://m.edsoo.ru/7f4371aa
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Bcepoccuiickas npoBepodHas
paborta

HToroBast KOHTpOJIbHAS paboTa /

bubmuorexa [JOK

96 BcepoccnicKas IpoBepoHas I https://m.edsoo.ru/7t434eb4
pabora
[ToBTOpEHNE OCHOBHBIX OHATUN U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
000011IeHNe 3HAHNHI
o | ommreme comovm kx| Bumorera LOK
a yp . ’ https://m.edsoo.ru/7f43736¢
000011eHNe 3HAHNHI
| Lomopmmscomovm kx| Bumorera LOK
a yp . ’ https://m.edsoo.ru/7f437510
000011eHre 3HAHNHI
oy | Lo oo tomerin | Bumorera LOK
a yp . ’ https://m.edsoo.ru/7f4376b4
000011eHNe 3HAHNHI
o | Lomremescsomm s | BuGorra 1O
JlOB KYp ! ’ https:/m.edsoo.ru/7f436b88
000011IeHNEe 3HAHUI
o | Lo s | BuGorra 1O
JIOB KypCOB /' ¥ ’ https://m.edso00.ru/7f437858
000011IeHNEe 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE LU (PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHable ynca,
UppalMOHATIbHBIC YK CIIA, KOHEUHBIE
1 OECKOHEYHBIE ICCATUIHBIC IPOOHU

MHuosxkecTBO JeHCTBUTEIBHEIX
YHCelI; ASUCTBUTEILHEIC YHCIa KaK
OCCKOHEUYHBIE JECATUYHBIEC TPOOH

BzanMuo ogHO3HAYHOE
COOTBETCTBUE MEXKITY MHOKECTBOM
JIEHCTBUTEIILHBIX YHCEII B
MHO>KE€CTBOM TOYEK KOOPAMHATHOU
IPSIMOI

(9]

CpaBHeHUE 1EMCTBUTENBHBIX YHCEIL,
apudMeTHIeCKHe IEUCTBHUS C
JIEMCTBUTEIbHBIMU YU CIIAMU

[TpubnmxEHHOE 3HAaUEHUE
BEJIMYMHBI, TOYHOCTh MPUOIMKEHUS

~N

OxkpyrieHue yucen
OxkpyrieHue yucen

IIpukuka u olleHKa pe3yIbTaTOB
BBIYHUCIICHUN

IIpukunka u orieHKa pe3yabTaToOB
BBIYUCIICHUN

10

11

JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIINXCS K
JIMHEVUHBIM

JInnelinoe ypaBHeHue. Pemenue

bu6mmorex [IOK
https://m.edsoo.ru/7{43bf66
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https://m.edsoo.ru/7f43bf66

YpPaBHEHUM, CBOJALLIMXCS K
JIMHEWUHBIM

KBanpatHoe ypaBHeHue. Penienue

12 YpPaBHEHUM, CBOJALLIMXCS K bubmorexa LIOK
’ https://m.edsoo.ru/7f43¢c542
KBaJIpaTHbIM
KBanpatHoe ypaBHeHue. Penienue
13 ypalillfeﬂnﬁ C};IZ)I[SIH_II/IXCSI K bubamorexa [IOK
’ https://m.edsoo.ru/7t43c542
KBaJIpaTHbIM
14 bukBagpaTHbie ypaBHEHUS bubmiorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpartHbie ypaBHEHUs bubmmorexa [IOK
https://m.edsoo.ru/7t43c¢3d0
[Ipumepsl perieHus ypaBHEHUI
16 TpeTbeil U YETBEPTOM CTETEeHEN
pa3yioKEHUEM Ha MHOXKHUTEIU
[Ipumepsl perieHns: ypaBHEHHI
17 TpeTbeil U YETBEPTOM CTETeHEN
pa3lioKEeHUEM Ha MHOXKHUTEIU
18 Pemenne npoOGHO-paiiOHaNIbHBIX bubnnoreka [JOK
YpaBHEHUM https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-palioHaNbHBIX bubmuorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemrenve TeKCTOBBIX 3a0a4
anredpandeckuM MEeTOI0M
1 Pemrenue TeKCTOBBIX 3a0a4
anredpandeckuM MEeTOI0M
2 Pemienne TekcTOBBIX 3a/1a4
anreOpanvaecKuM METOI0M
73 KonTponbhas pabota no teme
"VYpaBHEHUsI ¢ OIHOM TepeMEHHON"
24 YpaBHEHHE C IBYMS IEPEMEHHBIMHU bubnnorexka [JOK
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U ero rpaguk

https://m.edsoo.ru/7f43d0b4

25

26

27

28

29

YpaBHEHHE ¢ ABYMSI IEPEMCHHBIMU
U ero rpaduk

CucremMa JIByX JTUHEHHBIX
ypaBHEHUU C ABYMS IEPEMEHHBIMU
U €€ penieHne

CucremMa JIByX JTUHEUHBIX
ypaBHEHUU C ABYMSI IEPEMEHHBIMU
U e€ pernieHne

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
U €€ perieHne

Cucrema 1ByX JINHEHHBIX
YpaBHEHUU € ABYMS IEPEMEHHBIMHU
U €€ peleHne

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

30

Pemenue cucrem AByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOM CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

bu6nmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

33

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

34

35

I'paduueckas uHTEpHIpETALIUSL
CUCTEMBI YpaBHEHUI C IBYyMsI
NIEPEMEHHBIMU

Pemienue TekcToBBIX 3a1a4
anredpandeckuM crnocodom
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Pemenne TeKCTOBBIX 3a1a4

36
anreOpanvdecKuM crocobom
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHUN"
33 qI/ICjIOBLIC HEPAaBEHCTBA U UX
CBOICTBa
39 YucnoBbie HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnuorexa [JOK
MIEPEMEHHOMN M KX PEIICHHE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnuorexa [JOK
MIEPEMEHHOMN M KX PEIICHHE https://m.edsoo.ru/7f43af08
42 JIvHeitHbIe HEpaBEeHCTBA C OHOM bu6mmoreka [IOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICTE)MI:I nHHeﬁHLEx HEPABEHCTB C
OJIHOI MEepEeMEHHON U UX pelIeHHE
44 CI/ICT?MH J'II/IHGfIHLEX HEPaBEHCTB C
OJIHOM IMEePEMEHHON U MX PEIICHUE
45 CI/ICT?MBI nHHeﬁHLEx HEPABEHCTB C
OJIHO MepeMEeHHON U UX pelIeHHe
46 KBagparuslie HepaBeHCTBA U UX bubnnoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBazpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pertieHue https://m.edsoo.ru/7f43b21e
48 KBanparHbie HepaBeHCTBa U UX bubnuotexa [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBEHCTBA U MX
pelieHue
51 ['paduaeckas naTEepIpeTams bubnuorexa [JOK
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HCPABCHCTB U CUCTEM HCPABCHCTB C
ABYMs ICPEMCHHBIMU

['padmyeckas uHTEpHIpETALUS

https://m.edsoo.ru/7f43b098

52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBencrBa"
54 Kanparuunas ¢pynkuus, e€ rpagux bubmumoreka [IOK
1 CBOKMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pynkius, e€ rpadpuk bubnnoreka [JOK
U CBOWCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkius, e€ rpadpuk bubnnoreka [JOK
U CBOWCTBA https://m.edsoo.ru/7f4399b4
1T K WHATHI BEPIIUHBI
57 n;g);g:;;’ OZEI::II[/IMI\jeTpI/Ipr bubmorexa HOK
’ https://m.edsoo.ru/7t439eb4
napaboJIbl
1T K WHATHI BEPIIUHBI
58 n;g);g:;;’ oggpcil/IMljeTpnslp bubmorexa LHOK
’ https://m.edsoo.ru/7f43a03a
napaboJIbl
o | Drsors eopmmamt e BuGorea 10K
’ https://m.edsoo.ru/7f43alac
napaboJIbl
o | Drsor eopmmamt e Busorea 10K
’ https://m.edsoo.ru/7f43a3le
napaboJIbl
o | et o e B 10K
’ https://m.edsoo.ru/7f43a526
napaboJIbl
[Tapaboia, KOOpAMHATHI BEPUTUHBI
62 napaboJibl, 0Cb CHMMETPUU
napaboIbl
63 I'paduku pynkumit: y =kx, y =kx +
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b, y=k/x, y=x*, y=vX, y=[¥|

I'paduku pynkumit: y =kx, y =kx +

64 b, y=k/x, y=x?, y=vX, y=[X|
I'padpuku dynkomii: y = kx, y =kx +

65 - AP _
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y =kx, y =kx +

66
b, y=k/x, y=x?, y=vX, y=[X|
I'padpuku dynkomii: y = kx, y =kx +

67 - AP _
b, y=k/x, y=x*, y=vX, y=Ix|
I'paduku pynkuumit: y =kx, y =kx +

68
b, y=k/x, y=x3, y=vX, y=[X|

69 KonTtponpHast pabora o Teme bubnnorexa [HOK
"OyHKIIH" https://m.edsoo.ru/7f43ab84

70 [TonsTHE YKCIOBOM bubmuorexa [JOK
MI0CJIEIOBATEIBHOCTH https://m.edsoo.ru/7f43e6¢6

p | e Busorea 101
PeKyppertt pMY https://m.edsoo.ru/7f43ebda
dbopmMyII0ii n-ro WieHa

7 Apudmernueckas u bubnnoreka [JOK
reoMeTpHyecKasi POrpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnnoreka [JOK
r€OMETPUYECKAs POIPECCUN https://m.edsoo.ru/7f43{3b4
DopMyIBI N-TO YJIeHA

74 apudMeTUIeCKOn 1 bubnuotexa [JOK
F€OMETPUUYECKON MTPOTPECCU, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YWICHOB
@opMyJIbl N-TO YIEHA

75 apupMeTHIECKON U bubnuoreka [IOK
FeOMETPUUECKOMN MPOTpeCcCHii, https://m.edsoo.ru/7f43ef2¢c
CYMMBI TIEPBBIX N YJICHOB

76 DopmyJibl N-roO WieHa bubmuorexa [JOK
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apu(METHIECKON U
FeOMETPUUYECKON MPOrPECCUid,
CYMMBI NIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43{0c6

77

78

DopMyJbl N-TO YICHA
apupMeTHIECKON 1
reOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

®opMyJibl N-TO YJIeHa
apuMeTHIECKOM 1
reOMETPUUYECKON MPOrpecCuid,
CYMMBI IIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72¢

bu6mmoreka [IOK
https://m.edsoo.ru/7{43{8a0

79

M3obpaxeHue 4wieHoOB
apupMeTHUECKON U
r€OMETPUYECKON ITPOTrPeECCUi
TOYKaMH Ha KOOPJAUHATHON
IIJIOCKOCTH

80

81

M3obpaxeHue 4ieHoB
apupMeTHIECKON U
T€OMETPUYECKON MTPOrpeECCUit
TOYKaMU Ha KOOPJAMHATHOU
IIJIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
poct

82

83

CrnosxHble MPOLIEHTHI

CI10XHBIE TPOLIEHTHI

bu6mmorexa [IOK
https://m.edsoo.ru/7{43fe0e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbhas pabota no teme
"YUucnoBble MOCIEN0BATEILHOCTH'

[ToBTOpeHnue, 0600IIeHNE U
CHCTeMaTH3aIlys 3HaHMH. 3aIHCh,
CpaBHEHHE, ICUCTBHUS C

bu6mmorexa [IOK
https://m.edsoo.ru/7f4404{8
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86

87

88

I[CﬁCTBHTGJIBHLIMH qucJiaMu,
YUCJIOBAA IIpAMasn

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alys 3HaHuH.
[TporeHTHI, OTHOLIEHUS, TTPOTIOPITUH

[ToBTOpEHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.
OkpyriieHne, MpUuOIMKEeHNE, OIICHKA

[ToBTOpEHME, 0000IICHUE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
crocodom

bu6mmoreka [IOK
https://m.edsoo.ru/7{443b12

89

90

91

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaTH3alus 3HaHUi. Pemenue
TEKCTOBBIX 3a71a4 apUPMETUUCCKIM
crocooom

[ToBTOpeHue, 0600IICHNE U
cucTemaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHIECKUM
CII0COO0M

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHU.
[TpeoOpa3oBaHue aaredpandecKux
BBIPKEHUH, TOMYCTUMBIC 3HAUCHHSI

bubmuorexa [JOK
https://m.edsoo.ru/7{443cd4

bu6nmoreka [JOK
https://m.edsoo.ru/7f443fea

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

93

[ToBTOpenue, o6obIIEHNE 1
CUCTEeMAaTH3aIlHsl 3HAaHHH.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS

[ToBTOpeHnue, 0600IIEeHNE U
CcHUCTeMaTU3als 3HaHH.
[IpeoOpa3oBanue anredpanvdeckux
BBIPAKEHUH, TOMYCTUMBIC 3HAUCHHMSI

bubmuorexa [JOK
https://m.edsoo.ru/7f444364

bu6mmorexa [IOK
https://m.edsoo.ru/7f444612
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94

95

[ToBTOpeHnue, 0600IICHNE 1
cHCTeMaTH3aIMsl 3HAHMIA.
[IpeoOpazoBanue anredpandecKux
BBIPAXKCHHH, TOMMYCTUMbIC 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U
cucremaTusauus 3HaHuil. OyHKIHUM:
MOCTPOCHHE, CBOMCTBA N3YUYCHHBIX
byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

bubmuorexa [JOK
https://m.edsoo.ru/7f444c56

96

97

[ToBTOpeHnue, 0600IICHNE 1
cucTeMarusanus 3HaHui. OYHKIUH:
IIOCTPOEHNE, CBOMCTBA N3YyUYEHHBIX
GyHKIHHA

IToBTOpEHHE, 0000IICHUE 1
cucremaTusanus 3HaHuil. OyHKuuu:
MOCTPOCHUE, CBOMCTBA N3YUYCHHBIX
byHKIUH

bubmuorexa [JOK
https://m.edsoo.ru/7f444{44

bu6mmoreka [IOK
https://m.edsoo.ru/7{44516a

98

[ToBTOpeHnue, 0600IICHNE 1
cucremMaTtu3anus 3HaHuil. OyHKIMNU:
NIOCTPOEHHE, CBOMCTBA N3YYEHHBIX
byHKIMA

bubmuorexa [JOK
https://m.edsoo.ru/7f4452¢e6

99

100

[ToBTOpenue, o6odIIeHNE 1
CUCTeMaTH3aIlHs 3HAaHHH.
I'paduueckoe perieHue ypaBHEeHU I
U UX CUCTEM

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHH.
I'pacduueckoe pemienne ypaBHeHU N
1 UX CHCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

101

102

Hroropas KOHTPOJIbHAA pa60Ta

O00011eHHE U CUCTEMATU3ALMS
3HAHUH

38
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kon .
IpOBEPHEMOro IIpoBepsiembie NpeIMeTHbIE Pe3yIbTaThl 0CBOEHHs OCHOBHOI
pesyabTata o0pa3oBaTe/IbHON NMPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucia v BBIYUCICHUS
11 BB‘IJHOJ'IHSITB, coyeras YCTHblE M NHMCbMEHHbIE NPUEMBI, apudmeTHueckue
JEICTBUS C pallMOHAJIbHBIMU YHCIAMHU
HaxonuTe 3HaYeHHWs YHCIOBBIX BBIPAKECHHUH, MPHUMEHSATH pa3zHOOOpa3HbIE
1.2 croco0bl ¥ OpUEMBI  BBIYMCICHHUS 3HAUYEHUH JpOOHBIX BbIpAXKEHUH,
coJiepKanx OOBIKHOBEHHBIE U AECATUIHBIEC APOOH
[lepexoauTb OT 0xHOW (GOPMBI 3aIUCH YKCEN K APYrou (mpeoOpa3oBBHIBATH
1.3 JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATUYHYIO JIPOOB)
1.4 CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OKpyriaTh uncna
BBINOMHATE NPUKUIKY U OLEHKY Pe3yJIbTaTa BEIUUCICHUH, OLICHKY 3HaUE€HUI
1.6 YUCJIOBBIX  BBIPAKCHHWW. BBINONHATE  JOEHCTBHS CO  CTENEHAMHM  C
HaTypaJIbHBIMU I0Ka3aTeJIMU
17 [IpuMeHATh  NpU3HAKM  JE€IUMOCTH, DPA3NIOKEHHME HAa  MHOXHUTEIU
HaTypaJIbHBIX YUCEIl
Pemath mpakTHKO-OPHEHTHPOBAHHBIE 3aJla4uM, CBSI3aHHBIE C OTHOIICHHEM
1.8 BEJIMYHUH, IPONOPLHOHAILHOCTHIO BEJMHH, MpOLEHTaMH,
UHTEPIPETUPOBATh PE3YJbTaThl PEIICHUs 33Ja4 C y4€TOM OrpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
71 Hcnonp3oBarh anredpandyeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSThH
) e€ B IIpoIiecce OCBOCHUs yueOHOro MaTepuaa
29 HaxonuTe 3HaueHHMst OYKBEHHBIX BBIPDOKEHMH NpPU 33JaHHBIX 3HAYCHUAX
MEePEMEHHBIX
73 BommonusaTe  mpeoOpa3oBaHMS  LIENIOTO  BBIPAXKEHHs] B~ MHOTOWIEH
NPUBEJICHUEM MOJAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BbINONIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
) MHOTOYJIEH, IPUMEHTh (POPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTU
OcCylIecTBIATh Pa3l0kKEHUE MHOTOYJIEHOB HA MHOXHTEIU C IOMOIUIBIO
2.5 BbIHECEHHS 32 CKOOKM OOIIero MHOXUTENs, TPYHIHPOBKU CJaraeMsix,
npuMeHeHHs (OpMYJT COKPAIEHHOTO YMHOKEHUS
26 [IpumensTh Mpeobpa3zoBaHUsl MHOTOUJICHOB JUIS peIIeHUs PasIMIHbIX 32784
13 MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM NPAKTUKH
27 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYPaJIbHBIMU IOKA3aTEISIMM UL
peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHMS U HEpaBEHCTBA
31 Pewats nuHEHHBIE ypaBHEHUS C OAHOW INEPEMEHHOM, IIPUMEHSA IIpaBUia

nepexojia OT HMCXOJHOTO YpaBHEHHUS K paBHOCHIBLHOMY eMmy. lIpoBepsTb,
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SABJIACTCA JIX YU CJIO KOPHEM YPABHCHUA

[TpumensTh rpaduyeckrie METOABI IPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX

3.2
CUCTEM
33 [TonGupare mnpuMepbl Map 4YHCEN, SBISIIOIMIMXCS PELICHUEM JIMHEHHOTrOo
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Ctpouth B KOOPAMHATHON TUIOCKOCTH TpadUK ITUHEHHOrO ypaBHEHUS C
34 JIBYMs IEPEMEHHBIMHU; TIOJIb3YSCh IpauKOM, TPUBOJUTH IPUMEPHI PEILICHUs
ypaBHEHUS
35 Pemiate cuctembl IBYX JIMHEWHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU, B TOM
) ymclie rpadpudecku
CocraBnarh W peuiaTh JUHEHHOE YpPAaBHEHHE WJIM CHCTEMY JIMHEWHBIX
3.6 YpPaBHEHUN 10 YCJIOBHUIO 3aJaud, HUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33241 MMOJTYUYEHHBIN pe3yJbTat
4 Koopaunats! u rpaduku. OyHKIMHA
N300paxkaTh Ha KOOpAMHATHOW MpPSAMOM TOYKH, COOTBETCTBYIOIIME
4.1 3a/IaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHCIIOBBIE
MIPOMEKYTKH Ha alireOpanyecKoM si3bIKE
4.2 OTtMeuaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH T10 33JJaHHBIM KOOpJIUHATAM
4.3 Crpouts rpaduku muHeHHBIX QyHKIHNA. CTpouTh Tpaduk QyHKIUH y = [X|
OnuceiBaTh € MOMOIIBIO (YHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEITMYMHAMU: CKOPOCTh, BPEMSI, pacCTOSIHUE, 1IEHY, KOJTUYECTBO, CTOMMOCTb,
MIPOU3BOUTENLHOCTbD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonnmate rpaduueckuil cnocod MpeacTaBIeHUs U aHanu3a WHGOpPMAIUH,
4.6 W3BJICKAaTh W HMHTEPIPETUPOBATh HMHPOPMAIMIO M3 TpadUKOB peaTbHBIX
MPOLIECCOB U 3aBUCUMOCTEHN
8 KIIACC
Kon .
IpoBepHEEMOTO IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yabTara
1 Yucna v BIYUCTIECHUS
Hcnonps30BaTh HaYaJIbHBIE MPEJCTABICHUS O MHOXKECTBE JCHCTBUTEIHHBIX
1.1 gucen [JJS CpaBHEHHWS, OKPYIJIGHHS W  BBIYHCIEHUH, HW300paxarh
JEUCTBUTEIIBHBIE YHCIIA TOUKAMHU HAa KOOPJAMHATHOMN MPSMOU
[IpumeHsITh MOHSATHE apUPMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
12 KBaJ[paTHbIE KOPHHU, WCHOJB3Yys] TPU HEOOXOJUMOCTH KaJbKYJSTOD,
’ BBHITIONHSATH MPEOOPa30BaHUsI BBIPAKESHHM, COJEPKAIIUX KBAJAPATHBIC KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb30BaTh 3anmucH OOJBIIMX U MAaJIbIX YHCEN C MOMOIIBIO JAECATUYHBIX
' npobeii u creneneii yncna 10
2 AnrebpanyuecKue BHIPAKCHHS
21 [IpuMeHATh TMOHSATHE CTENEHW C LEeJbIM [OKa3aTejleM, BBINOJIHATh
) peoOpa3oBaHus BRIPAKEHUH, COAEPKAIIUX CTENEHH C LIeJIbIM MTOKa3aTeleM
2.2 BBIMOTHATE TOXKIECTBEHHBIE MPe0Opa30oBaHUsl PallMOHATIBHBIX BBIPAKCHUN
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23
24

Ha OCHOBE NPaBWJI JCWUCTBUU HAJl MHOTOWICHAMH H alreOpanvecKuMH
JTPOOSMH

PaCKJ'IaI[bIBaTI) KBa,Z[paTHBIﬁ TpéX‘IJ’ICH Ha MHOXXHUTCIN

[IpumensTh npeoOpa3zoBaHUs BBIPAKEHUN JUIsl pEICHUs Pa3IUYHbIX 3a/1ad
U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 pEaJIbHOM MPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

3.2

33

Pemate JiMHENHBIE, KBAJApPATHBIC YPAaBHEHUS M PALMOHAJIBHBIC YPABHEHUS,
CBOJAILMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMs IIEPEMEHHBIMH

IIpoBOANTH MPOCTEMUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUM, B
TOM YHUCJIE C IPUMEHEHHEM IpaduyecKux MpeacTaBIeHUN (yCTaHaBIIMBaTh,
MMeEET JI1 YpaBHEHHE WM CHCTEMA YPAaBHEHMM DPELICHHUs, €CIIH MUMEET, TO
CKOJIbKO, U Ipoyee)

[lepexonuTh OT crnoBecHOW (GOPMYIUPOBKH 3aladuu K e€ anredpanyeckoit
MOJIETIM C TIOMOILBIO COCTAaBJICHUSI YpPaBHEHMsI WJIM CUCTEMbl ypaBHEHUH,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadyd IOJIyYEHHBIN
pe3ysbTar

34

4.1

4.2

[IpuMeHATh CBOMCTBAa YHMCJIOBBIX HEPABEHCTB I CpPaBHEHUS, OIICHKH,
peliaTh JMHEeWHbIE HEPAaBEHCTBA C OAHON MEPEMEHHOM U UX CHUCTEMBI, JaBaTh
rpaguYecKy0 WUIIOCTPALIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB

OyHKIMU

[ToHnMaTh W HUCNONB30BaTh (PYHKIMOHAJIBHBIC MOHATUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYEHMS), OMNpEeAeNATh 3HaueHHe (QYHKIUH 110
3HA4YEeHHUIO apryMEHTa, ONpeIeNIATh CBOMCTBA (PyHKIIUH 110 €€ TpaduKy

Crpouts rpaduKu 31€eMEHTapHbIX PYHKINNA BUJA:
y=k/x

y

k/x

, Y =X?, y = xX’, y = [X|, onHiCbIBaTh CBOICTBAa YUCIOBON (QYHKIHH IO €€
rpaduky

9 KJIACC

Kon
NpPoBePSIEeMOro
pe3yJbTara

1
1.1

1.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'O 00111er0 00pa3oBaHus

Yucaa u BEIYMCICHUS
CpaBHI/IBaTB U ynopssaounBaTh pallMOHAJIBHBIC 1 UPpAIUOHAIIBHBIC YU CJIa

Bremonuate apudmernueckue AEHCTBUS C pAlMOHAIBHBIMU YHCIAMH,
coueras YCTHBIE U IIUCBMEHHBIE IPUEMBI, BBIINOJHATH BBIYUCICHHUSA C
HMPPALMOHAIIBHBIMU YUCJIAMU

1.3

Haxonute 3HauyeHus creneHeld ¢ UENbIMU I[0KAa3aTeliIMU M KOPHEH,
BBIUMCIIATH 3HAUEHUSI YUCIIOBBIX BBIPAKCHUN

1.4

OprrHHTB I[GﬁCTBHTCJIBHI:IC 4YucClia, BBIIOJHATL IMPHUKHUAKY pE3yJibTaTa
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BBIYMCIICHH, OLIEHKY YUCIIOBBIX BBIPAXKECHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

2.2

23

24

2.5

2.6

Pemiate nuHeiHbIE W KBaJgpaTHbIE YpaBHEHUS, YPaBHEHHUS, CBOASIIMECS K
HUM, IPOCTEHIINE TPOOHO-pallMOHATbHBIC YPAaBHEHUS

Pemate cuctembl ABYyX JIMHEWHBIX YPAaBHEHHH C JIBYMs MEPEMEHHBIMH H
CUCTEMBbI JIByX ypaBHEHUH, B KOTOPBIX OJIHO YypaBHEHHE HE SBISAETCA
JIMHEHHBIM

Pemate TekcToBble 3a1auM  anreOpanvyeckuM CIOCOOOM € TOMOIIbIO
COCTABJICHMS YPAaBHEHMS WIM CHUCTEMBI [BYX YPaBHEHHMH C JBYyM:d
[IEpEMEHHBIMU

[IpoBOoMTH MpOCTEHIINE UCCIIENOBAHNS YPABHEHUM M CUCTEM ypAaBHEHUH,
B TOM YHCIIe C IPUMEHEHHEM IpadUuecKux MpeiCcTaBlIeHU (Hampumep,
yCTaHaBIMBATh, UMEET JIM YPAaBHCHHE WIM CUCTEMa YPAaBHEHUH pELICHUS,
€CIIM UMEET, TO CKOJIBKO)

Pemate nuHelHbIE HEPABEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh
pelieHue HEPAaBEHCTB HAa YHWCJIOBOM IIPSAMOM, 3alUCBhIBAaTh PEIIECHUE C
IIOMOILIbIO CUMBOJIOB

Pemrate cucTtemMbl  ITHHEHHBIX HCPABCHCTB, CUCTCMbl HCPABCHCTB,
BKJIIOHAONME KBaJAPaTHOC HCPABCHCTBO, I/I306pa)I(aTI) PEICHHUEC CHCTCMBI
HCPAaBCHCTB Ha YHCJI0BOM HpﬂMOﬁ, 3alIMCbIBATh PCHICHHC C IIOMOIIBIO
CHUMBOJIOB

2.7

Hcnons30BaTh HEpABEHCTBA MPH PELICHUH PA3JIMYHBIX 3a/1a4

DyHKIMU

3.1

Pacnio3HaBath (yHKIMH H3ydeHHBIX BHJOB. [loKa3bIBaTh CXxeMaTHYECKU
pacrnojoKeHue Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (QyHKUMN BUAA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYECHHH
K03((HULIMEHTOB, ONMUCHIBATh CBOMCTBA (DYHKLIUN

3.2

33

[Toka3piBaTh CXEMAaTUYECKH PACIIOJIOKEHHE Ha KOOPAWHATHOH IJIOCKOCTH
rpadukoB QyHKIMHI BUga y = VX, y = |X| ¥ ONMCHIBaTh CBOMCTBA PYHKLUI
Crpouth u M300paxarh CXeMaTUYECKH I'papUKU KBaJAPaTUYHBIX (QYHKIIMH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIMI TIO UX TpapuKam

3.4

PacrioznaBate KkBajgpaTtuuyHyro (QyHKUMIO 10 ¢opMmylie, TNPUBOAUTH
OpUMEpbl  KBAaAPAaTUUHBIX (YHKIMA U3 peadbHOH KHU3HM, (DU3MKH,
reoMeTpUH

Apudmernueckas v reoMeTpUyecKas Iporpeccuun

4.1

4.2

PacrioznaBath apudmeTnyecKkyro M TE€OMETPHUYECKYI0 IPOrpeccud MpH
pa3HbIX criocobax 3aJaHus

BbInoNMHATE  BBIYUCIEHHUS C HCNONb30BaHHEM (opMyd #n-To  uieHa
apu(pMETHYECKOW U TE€OMETPHUUECKOM MPOrpeccHif, CyMMBbI MEPBBIX N
YJIEHOB

4.3

N3o0paxaTh 4WIEHBI TOCIEIOBATEIHPHOCTH TOYKAMH Ha KOOPIWHATHOMN
IIOCKOCTH

44

Pemartp 3amaun, CBS3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEIILHOCTSIMH, B TOM
qpcie 3aJaddl M3 PeajbHON KXHU3HH (C HCIOJB30BAHUEM KaJbKYJSATOPA,
U (QPOBBIX TEXHOJIOTHH)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIC M ACCATUYHBIC, IEPEX0]T OT OAHOM (GOPMBI 3aITUCH APOOEH
1.1 K apyroil. IloHaTrue panuoHanbHOrO 4Kcia, 3alUch, CPABHEHUE, YIOPSJOUYMBAHUE
palMOHAIbHBIX YUCEI
12 Apudmernueckue AEHCTBUS C palMOHAIbHBIMU uMciaamu. PemieHue 3agau u3
' peaJIbHOM MPAKTUKK HA 4acTH, Ha IpOOH
13 CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeleieHue, IpeoOpa3oBaHUe
BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBIINX YUCEl
1.4 [IpoueHTrl, 3a0UCh MPOLIEHTOB B BUJIE ApoOU U Jpodu B BUJIE NMPOLIEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha ITPOLIEHTBI, PELIEHUE 3a1a4 U3 PEAJIbHOU TPAKTUKU
15 IIpuMeHeHNe NPU3HAKOB IEIMMOCTH, PA3JI0KEHUE HA MHOXHUTEIIN HATypalbHBIX
quces
1.6 PeasbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi B 00OpaTHasi MPOIOPLUUOHATBHOCTH
2 Anrebpanyeckue BbIpaXKEHUs
21 [lepemeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAKECHHSI C IepeMeHHOM. JlomycTtumele
3HAYEHUS TIEPEMEHHBIX
29 [IpencraBineHre 3aBUCUMOCTH MEXAY BEJIWYMHAMM B BUAE  (HOPMYJIBL.
) Brraucnenus no gopmynam
23 ITpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUH, TOKAECTBEHHO PaBHbIE BBIPAYKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIEM
25 Opnowrenbl u MHorowieHsl. CreneHb MHorouieHa. (CiojkeHuE, BBIYMTAHUE,
YMHOKE€HUE MHOTOWIEHOB
26 @opMyJbl COKpAIIEHHOTO YMHOXXEHMS: KBaJgpaT CyMMBbl U KBaJpaT pPa3HOCTH.
@dopmysa pa3HOCTH KBaApaToB. Pa3noxeHre MHOrO4JIEHOB HA MHOKUTENH
3 YpaBHeHUs
31 VYpaBHeHHE, KOPEHb YPaBHEHHUs, ~ NpaBuIa peoOpa3oBaHus  ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUN
32 JIuneliHoe ypaBHEHHE c OJIHOH nepelvieHHoﬁ, YUCJIO KOpHEH JHMHENHOro
YpaBHEHHUSI, pellIeHUE JIMHEHHBIX YpaBHEHHM
33 CocraBnenue ypaBHSHI/Iﬁ [0 YCJIOBHMIO 3a/a4yd. PelieHune TEKCTOBBIX 3a1ay ¢
ITOMOUIBIO0 YPAaBHEHUN
34 JluneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JMHEWHBIX YPaBHEHHMH C JIByMs NIEPEMEHHBIMH. PelieHue cucrem
3.5 ypaBHEHHH CHOCOOOM TMOACTaHOBKU. IlpuMepsl perieHus TEKCTOBBIX 3ajad C
IIOMOIIBIO CUCTEM YPABHEHHUU
4 Koopaunats! u rpapuku. Oynkuuu
4.1 Koopaunara Touku Ha npsiMOi
49 I-IHCJIO]EHe NPOMEXKYTKH. PaccrossHue Mexay IBYMsI TOYKAMH KOOPAWMHATHOM
psIMON
43 [IpsimoyronbHas cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca u OpIuHaTa TOYKU

Ha KOOPJIMHATHOM TJIOCKOCTH
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[Tpumepsr TpadukoB, 3amaHHBIX (opmyidamu. UreHue TpapuKOB peaNTbHBIX

4.4 9
3aBUCHUMOCTEM
4.5 [Tonsitue pynkiuu. I'paduk Gynkiuu. CBolicTBa PyHKITUN
4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk Gynkmum y = [X|
4.7 ['paduaeckoe perieHue JIMHEHHBIX YPaBHEHUH M CHCTEM JIMHEWHBIX YPABHCHUM
8 KUIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yuciia v BBIYUCIICHUS
11 KBanmpatueiii kopeHb u3 uyucna. Ilonstue 00 uUppalMOHATBEHOM YHUCIE.
JecaTudnple MpUOIMKEHUS UPPAIMOHATIBHBIX YHCEI
CpoiicTBa apu(METHYECKUX KBAJpPAaTHBIX KOPHEH W WX MNPHUMEHEHHE K
1.2 npeoOpa3oBaHUI0 YHUCIIOBBIX BBIPAKEHMM W BBIUUCICHUSM. J[leficTBUTENbHBIE
yuclia
1.3 Crernenb ¢ 11eqbIM [T0Ka3aTenaeM U e€ cBoiictBa. CTaHgapTHas 3aMuch 4ucia
2 AnrebpanuecKue BEIPAKCHHS
2.1 KBanpaTHbiii TpéxusieH, pa3ioKeHUe KBaJPaTHOTO TPEXUWIEHAa HA MHOXKUTENN
2.2 Anre6panyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
23 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, J€JIeHNE alredpandeckux Ipooei
24 ParmonanbHble BEIpaXKeHUS M UX TpeoOpa3oBaHue
3 YpaBHEHUs U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, GopMmysa KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teopema
) Buera
3.2 Penienune ypaBHeHUi, CBOISAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiimme 1poOHO-pallMOHATbHbBIE YPaBHEHUS
I'paduueckas MHTEpHpeTanuss ypaBHEHUH ¢ ABYMs NEPEMEHHBIMH U CHUCTEM
34 JUHENHBIX YPAaBHEHHMUM C JByMs II€pEeMEHHbIMU. lIpumepbl pemeHus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEpEMEHHBIMU
3.5 Penienune TeKCTOBBIX 3aa4 alreOpandeckuM crocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHOMN
3.8 PaBHOCWIIBHOCTD HEPAaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOU
3.10 CucTembl TMHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHON
4 DyHKIMHU
41 [Tonstne ¢ynknuu. OOIACTH ONMpEACICHUs] U MHOXKECTBO 3HAYCHUN (PYHKITUU.
) Crioco0sb! 3a1aHus PYHKIUH
4.2 I'paduk ¢pynkumu. Urenue cBoicTB GyHKIMHU N0 €€ rpaduKy
4.3 [Tpumeps! rpadgukoB QyHKITHH, OTpaKAIONTUX peaTbHbIC MPOIECCHI
44 OYHKIMYM, ONUCHIBAIOIIME TPSIMYyH0 M  OOpaTHyl0 MpPONOPLUOHATIbHBIE
3aBHCUMOCTH, UX rpaduku
4.5 @yHKIMH y =x7, y = x’
4.6 Oyukmn y = Lx, y = |x]|
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4.7 ‘ I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Yuciia 1 BIYUCICHUS
11 ParmionanbHble  YHcna, HppaAlMOHATBHBIE YHCIA, KOHEYHBIE H OCCKOHCUHBIE
JeCATHYHbBIE JPOOU
MHOXeCTBO JEHCTBUTENbHBIX 4YHCEN, ACHCTBUTEIbHbIE YMCIa KaKk OECKOHEUHBIE
12 NEeCSITHUHBIE TpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXKECTBOM
JEWCTBUTEIBHBIX YHMCE W KOOpPAMHATHOM HpsiMod. CpaBHEHHE IEHCTBUTEIbHBIX
quCel
1.3 Apudmerndeckue IeHCTBUS C ICHCTBUTEIBHBIMH YHCIAMHU
W3mepenus, npubnuxeHus, OmeHKH. Pa3mepbl 0OBEKTOB OKpYKAIOIIEr0 MUpA,
14 JUTATEIIFHOCTh TIPOIIECCOB B OKpyXkaromem wupe. [IpuOimmk€HHOe 3HaYCHHE
) BEJIMYUHBI, TOYHOCTh mnpubnmxenus. Oxkpyrienue uucen. [Ipukuaka v oleHKa
pe3yIbTAaTOB BBIUUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON NTEPEMEHHON
2.2 JInneliHoe ypaBHeHMe. Pelienne ypaBHeHUN, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHUM, CBOJAIIMXCS K KBaAPAaTHBIM
24 EI/IKBa,I[pUaTHOC ypaBHeHue. IIpumepsl peleHns ypaBHEHUN TPETbEH U 4YETBEPTOU
CTeneHer pa3IoKeHUeM Ha MHOXKHUTEIH
2.5 Pemrenue npoOHO-paniMoHaIbHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHuUE ¢ AByMS IEPEMEHHBIMH U €T0 Tpadux
2.8 Pemenne cucreM NByX JIMHEWHBIX YPABHEHHU C JIBYMS IEPEMEHHBIMU
29 PemeHVI/Ie CUCTEM [IBYX YpaBHEHHUMH, OJHO W3 KOTOPBIX JHMHEIHOE, a Apyroe —
BTOPOM CTETICHU
2.10 ['paduueckas uHTEpIPETALIMS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 3a71a4 anreOpandecKuM CrmocoOoM
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW IEPEMEHHON
2.15 KBanpaTHble HEpaBEHCTBa
216 I'padmueckass uHTEpHpeTalsi HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS
MepeMEHHBIMHU
3 OyHKIMHU
31 Ksagparnunas gynxius, e€ rpaduk u cBoiicta. [lapabona, koopArHATHI BEPITHHBI
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl
3.2 I'paduxu Gynkumit y=kx, y=kx+b u ux cBorcTBa
33 I'paduku pynkmuit y=k/x, y = x*> u ux cBoMCcTBa
34 I'paduku QyHKIMI , 1 UX CBOMCTBA
4 YucaoBbIe TOCIEN0BATEILHOCTH
41 Ompenenenne W CHOCOOBI 3aJaHUsI YHUCIIOBBIX IOCJIECIOBATEIBLHOCTEH. 3amaHue

MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOM PopMyIIoii U HOpMYIIOH #-TO dieHa

46



49 Apudmernueckass mnporpeccus. Dopmyabl  #-TO  YIeHA  apUPMETUYECKON
IIPOrPECCUU, CYMMBI IIEPBBIX 71 YWICHOB

43 I'eomerpuueckas nporpeccusi. @opMyIibl 7-T0 YieHa T€OMETPUUYECKON TPOrpecCcu,
CYMMBI [IEPBBIX /1 YWICHOB

4.4 N300pakeHne 4wieHOB apupMETUYECKONH U TeOMETPUUYECKON MPOTpecCcuil TOUKaMH
Ha KOOPJIMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIUAIbHBIA POCT

4.5 Ci10KHbI€ TTPOLEHTHI

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHON OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATUSAMU: MHOXKECTBO, IOAMHOXECTBO, ONIEPALIUN
Ha/Jl MHOXKECTBAMH; yMEHHE OIEPUPOBATh TMOHATHAMHU: Tpad, CBI3HBIN
rpad, AepeBO, LUK, HOPUMEHATb HUX IMpPU pPELICHUM 33a7ay; yMEHUue
UCTIONIB30BaTh Tpaduyeckoe TMpeACTaBICHUE MHOXXECTB JUISL OIHMCAHUS
peabHbIX MPOLIECCOB U ABJICHUN, IPU PEILICHUH 3a/1a4 U3 APYTHX yUYeOHbIX
IIPEAMETOB

YMeHune onepupoBaTh IOHATHAMU: ONPEICICHUE, AKCUOMa, TEOopeMa,
JI0OKa3aTeJIbCTBO;  YMEHHME  paclo3HaBaTb  WCTHUHHBIE U JIOJKHBIC
BBICKA3bIBAaHUS, MPHUBOJUTH IIPUMEPHl M  KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAaHUS Y OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MNOHATUAMH: HATypPaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOC 4YHMCJIO, ACTIUMOCTE HATypaJIbHBIX YUCEJI, IPU3HAKU OCIIMMOCTH,
[eJI0e YHCI0, MOAYJb YKciia, OOBIKHOBEHHAs JIpOOb U AecSITUYHAs APOOb,
CTaHJAPTHBIA BHJ YHUCJIA, PALIMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apuMeTHUeCKUil KBaJIpaTHBI KOpPEHb;, YMEHHE BBHIMOJIHATH NEUCTBUS C
YucCjiaMMi, CpaBHHMBATbL W YHNOPAAOYMBATH 4YHCJIA, MPEACTABIIATHL 4YHCJIa Ha
KOOPAWHATHOW IPSAMOM, OKPYIJIATH YWCIIA; YMEHHUE AENaTh NPUKUAKY M
OIICHKY pe3yJibTaTa BHIYMCICHHI

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LEJNbIM IOKa3aTeleM,
apu(MeTHUeCKUil KBaJpaTHBIH KOpEHb, MHOTOWIEH, anredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJlbHOW CTENEeHU OOJbIle
eIMHUIIbI; YMEHHUE BBINOJHATh pacy€Thl Mo (opmysiam, mpeoOpa3oBaHUsS
HENbIX, JAPOOHO-pAIlMOHATIBHBIX BBIPAKEHUN W BBIPAKEHUN C KOPHSIMH,
pa3I0KEHUE MHOTOWIEHA Ha MHOKHUTENIN, B TOM YHUCIIE C UCIIOJIb30BAHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue OInepupoBaTh MOHATHAMU: YHUCIOBOE DPABEHCTBO, YPAaBHEHHE C
OJIHOM NEPEMEHHOMN, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHUE pellaTh JIMHEHHBbIE M KBaJpaTHbIE ypaBHEHHs, JpOOHO-
palMOHaJIbHBIE YPAaBHEHHA C OJHOM IIEPEMEHHOM, CHCTEMBI [BYX
JUHEUHBIX ypAaBHCHUM, JIMHEHHBIE HEPABEHCTBA M UX CUCTEMBI,
KBaJpaTHbIC U IPOOHO-pALlMOHAIbHBIE HEPABEHCTBA C OJJHOW IMEPEMEHHOM,
B TOM YUCJIE IIPYU PELIECHUU 3a4a4 U3 APYIUX MPEIMETOB U MPAKTHUECKUX
3a[a4; YMEHHUE HCIOJIb30BaTh KOOPAUHATHYIO NPSAMYIO U KOOPAMHATHYIO
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IUIOCKOCTH JIJIs1 U300pakeHUs! pelieHUi ypaBHEHHI, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSMH: (QYHKUUS, Trpaduk (QyHKIUH, HYIU
(GYHKIMK, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pPacTaHU,
yObIBaHUs, HauOOJbIIEE W HAaWMEHbIEe 3HAYCHUs (PYHKLIUHU; YMECHHE
ONEPHPOBATh TOHATUSAMH: TMpsMas IPOMOPIHMOHAIBLHOCTh, JIMHEHWHAsS
byHkuus, kBagpaTtuuHas (yHKOUS, oOpaTHAas MPONOPIHOHAIBHOCTS,
napaboJa, rurep0osia; yMeHue CTpOouTh rpaduku QyHKIMH, HCTIOIB30BaTh
rpaduKy A7 ONpEeAETCHUs CBOWCTB IPOLIECCOB M 3aBHCUMOCTEH, ISt
pelieHus 3a1a4 W3 JPYyTruX YYeOHBIX MPEIMETOB M PEAbHOW IKH3HH;
yYMEHHUE BhIpakaTh (HOpMyJiaMHi 3aBUCUMOCTH MEXIY BEIMYMHAMHU

YMmenue OIICPpHUPOBATH IMOHATHAMMU: MMOCJICIOBATCIIbHOCTD, apI/I(I)MeTI/I‘-IeCKaSI
W TeoMeTpHYecKas MpPOrpecCMd; YMEHHE HCIOJIb30BaTh CBOMCTBA
MOCIIeA0BATENbHOCTEH, (DOPMYIIBI CYMMBI U OOIIETO WieHA MPU PEIICHUN
3a]a4, B TOM YHUCIE 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB M pearbHOU
JKU3HU

YMmenune pelaTh 3aga4u pa3HbIX TUIIOB (B TOM YMUCJIC HA IIPOUCHTHI, JOJH U
4aCTu, ABHKCHHC, pa60Ty, LCHY TOBApPOB U CTOUMOCTH ITOKYIIOK U YCIIYT,
HaJIOrH, 3agadu U3 obOnactu yYOpaBJICHUA JIMYHBIMU U CEMEHHBIMU
(1)I/IHaHC21MI/I); YMCEHUC COCTABJIATH BBIPAKCHUSA, YPABHCHUSA, HCPABCHCTBA U
CUCTCMbBI 110 YCJIOBHUIO 3aJadyu, HCCICAOBATH IIOJYYCHHOC PCHICHUC H
OLICHUBATbH HpaB,I[OHOI[06HOCTL IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JOMaHasl, yroj, MHOTOYT'OJbHHMK, TpPEYroJbHHK, PpaBHOOECIPEHHBIH U
PaBHOCTOPOHHUI TPEYTOJbHUKHU, MPSIMOYTOJIBHBIA TPEYTONbHUK, MEIHaHAa,
OuccekTpuca u BBICOTA TPEYroJbHUKA, Y4EThIPEXYTOJIbHUK,
napajuieiorpaMM, — poM0,  HpSIMOYTOJBHHMK,  KBajapaT,  Tpameuus;
OKPYXXHOCTb, KpyT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pemaTh 3aJa4ui, B TOM YHUCJIE U3 TOBCEAHEBHOMN KU3HHU,
Ha HaXO)KJIEHUE TE€OMETPUYECKMX BEIUYHMH C NPUMEHEHUEM H3YyYEHHBIX
CBOICTB Quryp u ¢akroB

10

11

YMeHue onepupoBaTh TOHATHUSAMU: PaBEHCTBO (Uryp, paBEHCTBO
TPEYTrOJIbHUKOB; MapaJljIeIbHOCTh U MEPHNEHIAUKYISAPHOCTD MPAMBIX, YTOJ
MEXIy MPSAMBIMU, TEPHEHAMUKYJSP, HAKIOHHAs, MPOEKUHs, moao0ue
¢uryp, mogoOHBIE TPEYrOJIbHUKH, CUMMETPHs OTHOCHUTENBHO TOYKU U
MpsIMOM; YMEHHUE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U Moj100ue uryp,
NapaJUIEIbHOCTD U MIEPIIEHIUKYIIIPHOCTD NPAMBIX B OKPY’KAOLIEM MUpE

YMeHune onepupoBaTh MOHSATUSMU: JUIMHA, PACCTOSIHUE, YTroji (BEIWYMHA
yrJia, CHHYC U KOCHHYC yTJla TPEYToJbHUKA), TUIOIIa/Ih; YMEHUE OIEHUBATh
pa3Mepsl TpeIMeTOB U OOBEKTOB B OKPYXKAIOMIEM MHPE; YMEHHE
MPUMEHATH (POPMYJIBI MEPUMETpPa U TUIOMIATU MHOTOYTOJIBHUKOB, JJTHHBI
OKPYKHOCTH u IO N Kpyra, ob0BeMa MPSMOYTOJIBHOTO
napasulesienuIena; YMEHHE MPUMEHSATH MPU3HAKU paBEeHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyYMME YIJOB TpPEYTrOJIbHUKA, TEOPEMY
[Tudaropa, TpuroHOMETpUYECKHE COOTHOIICHUS ISl BBIUMCICHUS JUIHH,
pacCTOSHUH, TJIOIIAAEH

12

YMmenue  wu300paxkarb  MiIockue  (Gurypsl M HMX ~ KOMOWHAIHMH,
IPOCTPAaHCTBEHHbIE (UTYPBI OT pyKH, C TIOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CUMBOJIbHOMY
OITMCAHUIO
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13

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYIOJbHAs CUCTEMA KOOpAUHAT;
KOOPJMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpa Ha
YHCI0, CKaJIpPHOC IIPOU3BEACHUE BEKTOPOB; YMEHHME HCIOJIb30BaTh
BEKTOPBI M KOOPJAUHATHI IJIA NPEACTABICHU JAHHBIX U PCILICHUS 3a1a4, B
TOM YHCIIE U3 IPYIHX yUYEOHBIX IPEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBarh NOHATUSAMU: CTOJIOUKOBBIE U KPYTOBbIE JUATPAMMBI,
TabIuubl, cpeaHee apudMeTHUecKoe, MeauaHa, HaubOoibliee U
HaMMEHBIIIEe 3HAUEHUS, pa3Max YHUCIOBOro Habopa; yMEHHE H3BJIEKATb,
MHTEPIPETUPOBATH U NMPEOOPa30BbIBATH HHPOPMAIIHIO, TPEICTABICHHYIO B
TabIUIaX U Ha AMarpaMmax, OTPaKalolIyl0 CBOWCTBA U XapaKTEPHUCTUKU
peasIbHBIX MPOILIECCOB W SBJICHUH; yMEHHE paclo3HaBaTb H3MEHYHBBIC
BEJIMUMHBI B OKPY’KaIOIEM MHUPE

15

YMeHue onepupoBaTh MOHATUSMU: CIydyallHBIM ONBIT  (CIydalHBIN
OKCIIEPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApHBIM  MCXO)
CJIy4aifHOTO OIbITa, CIydailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE
HAaXOAUTh  BEPOSITHOCTH  CIy4YallHBIX  COOBITMMI B ONBITAaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSAMH; YMEHHE pelaTh 3aJaun
METOJIOM OPTaHM30BAHHOTO Tiepedopa W C HCHOJB30BaHHWEM IpaBUIIA
YMHOXXEHUS; yYMEHHE OICHHBATH BEPOSTHOCTH pEATbHBIX COOBITHHA U
SBIICHUH, TIOHUMATh POJb MPAKTUYECKU JTOCTOBEPHBIX M MAJOBEPOATHBIX
COOBITHII B OKpPY)XAIOIIEM MHPE U B JKU3HU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAaKOMCTBO C 3aKOHOM OOJBIIMX YHUCEN U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

YMenne BeIOMpaTh MOAXOASIINA U3YyUYEHHBIH METOJ JUIsl pEelIeHUs 3a/1auH,
IIPUBOJIUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOJLE U
J)KW3HU, pACIO3HABAaTh IPOSBICHUE 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBE,
ONMCHIBATh OTAEJIBHBIC BBIJAOLIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJE
pa3BUTHS MATEMATUKW KaK HAYKH, MPUBOJHUTH MPUMEPHl MATEMATHUYECKHUX
OTKPBITUH M X aBTOPOB B OT€UECTBEHHOW M BCEMUPHOUW UCTOPUHU

INEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'D I1O
MATEMATHUKE

Kon

ITpoBepsieMblii 3JIEMEHT COJEPKAHUS

1

Yucia U BEIYHCIIEHUS

1.1

HatypanbeHble u niensle uncia. [Ipu3Haky AeIMMOCTH LHEIbIX YHCEeNT

OOBIKHOBEHHbIE U JECATUYHBIE APOOU, MPOIEHTHI, OECKOHEUHbIE MEPHOIUYECKHE

1.2 1pobH

1.3 ParnmonanbHble yncia. ApudMeTHuecKue onepalyy ¢ paloHaIbHBIMU YUCIIaMU

1.4 JeiictButenpHbie yncna. ApudmMernyeckue onepamnuy ¢ AeMCTBUTEIbHBIMU YHCIaMU

15 [TpubmmxEnHbIE BBIMHMCICHWA, MpABHIa OKPYIJICHWA, NPUKMAKA H  OLEHKa
pe3yJibTaTa BIUYMCIEHUN

2 AnrebpanuecKue BHIPAXKCHUS

2.1 BykBeHHbIE BbIpa)KeHUsI (BBIPAXKEHUS C IEPEMEHHBIMH )

29 Crenens ¢ nenbIM nokaszareiaeM. CTENeHb ¢ pallMOHAIBHBIM NoKa3aTesneM. CBoiicTBa
CTCIICHU

23 MHorousneHs!
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24  Anrebpamnueckas 1poOb
25 Apudmernueckuit KOpCHB HATypaJgbHOH creneHu. JIeWCTBUS ¢ apu(pMETHUECKUMHU
KOPHSIMH HaTypajibHON CTEIIeHH
3 YpaBHEeHUs U HEpABEHCTBA
3.1 Llenbie 1 qpoOHO-panMoHaIbHbIC YpaBHEeHUsS. CUCTEMBI U COBOKYITHOCTH YPAaBHCHHM
39 Llenble u apoOHO-palMOHANbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYIHOCTH
HEPaBEHCTB
3.3 Penrenue TeKCTOBEIX 3a1au
4 YuciioBble OCIEN0BATENIBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEMN
4.2 ApudmeTrnueckasi U reoMeTpuueckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB
5 DOyHKIMHU
OyHk1Ms, cnocoosl 3aaanus ¢pyHkuuu. ['paduk dynkuuu. O6nacth onpeaencHus u
51  MHOXKECTBO 3HaueHui QyHkuu. Hymn Qyrakoun. [IpomMexxyTKH 3HAKOIIOCTOSIHCTBA.
[IpoMexyTkH MOHOTOHHOCTH (GYHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiiee 1 HauMeHbIlIee 3HAUCHHE (PYHKIIMU HA TPOMEKYTKE
6 KoopauHatsl Ha npsMOi ¥ TJIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepenune reoMeTpu4ecKux BEIMYHH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHoCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padur
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