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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBiISe€TCA OIHUM €3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpazoBaHus: OHa OO€CNEeYMBAECT M3yYE€HUE JPYTUX JUCHUUIUIMH, Kak
€CTEeCTBEHHOHAYYHOTO, TaK U TYMaHUTAPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOIUMO
JUIS  TPOAOJDKEHHS OOpa3oBaHHWsT W B TIOBCEJHEBHOM JKWM3HM. PasBurue y
OOydJalomuXcsl HAyYHBIX MPEACTABICHUH O TPOUCXOXKICHUH U CYIIHOCTH
anreOpandeckux abCTpakiui, CIMOCOO0E OTpaXEHUS MaTeMaTHYeCKOW HayKon
SBIICHUH ¥ TIPOLIECCOB B TMPHUPOAEC H OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJICIIMPOBAHMI B HAYYHOM ITO3HAHUH U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOTO MHUPOBO33PEHUS U KaUeCTB MBIIUICHUS, HEOOXOINMBIX ISl aJanTalui B
coBpeMeHHOM LH(poBoM obmiecTBe. M3yueHune anredpsl oOecrieunBaeT pa3BUTHE
yMeHUsi HaONIONaTh, CpaBHHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHYHOCTH MBINUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
NEWCTBUS W BBIBOABI, (OPMYIHPOBaTh yTBEepkIAcHHs. OCBOCHHE Kypca anreOpbl
o0ecrnevynBaeT pa3BUTUE JIOTUYECKOTO MBIIIJICHHS 00YJarOIIMXCS: OHU UCTIOIB3YIOT
ICIyKTHBHBIE M WHIYKTHBHBIE PACCYXICHHUS, O00O0O0IIEHHWE W KOHKPETH3AIHIO,
abcTtparupoBanre u aHamoruro. OOydeHne anredpe MpearnonaaraeT 3HaYNTEIbHBIN
00BEM CaMOCTOATENBHOMN JESTEIBHOCTH 00YUYaIOIUXCS, TOITOMY CaMOCTOSITEIbHOE
pelleHne 3a7a4 SABISeTCS peaan3alieil 1esTeTbHOCTHOTO MPUHITUITA 00yIeHHUS.

B cTpykType mporpaMmmel yueOHOTO Kypca «Aaredpay» st OCHOBHOTO OOIIETOo
o0pa3oBaHMsl OCHOBHOE MECTO 3aHMMAIOT COACPKATeIbHO-METOINYECKUE JIMHUU:
«Uncna W BBUHCICHUS», «ANTeOpandeckue BBIPDAKCHUS», «YpaBHEHHS U
HepaBeHCTBa», «DyHkiun». Kaxmas u3 3THX colepKaTelbHO-METOINYECKUX
JVHANA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YyUCHUS Kypca, B3aUMOJICHCTBYSI C
APYyTMMH €ro JUHHSAMH. B Xome u3ydeHHs y4eOHOTO Kypca OOydaromumcs
NPUXOJIUTCS JIOTUYECKH PaCCyXIaTh, MCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBs3M C 3THM B TporpamMmy y4eOHOTO Kypca «AnreOpa» BKIIOUEHBI
HEKOTOPBIC OCHOBBHI JIOTHKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3feiax
MaTEMaTUYECKOro 00pa30oBaHUsl U CIIOCOOCTBYIOIINE OBIAJCHUIO O00YUYaIOIIUMHUCS
OCHOB YHUBEPCAITBHOTO MATEMaTUIECKOTO si3bIKa. Co/iepKaTeIbHON U CTPYKTYPHOM
0COOEHHOCTBIO y4eOHOro Kypca «Airedpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapaxTep.

Conmepxxanne nuHHM «Yncna W BBIYUCICHHS» CIY)KUT OCHOBOW ISt
JabHENIIETO M3yYeHUs MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXcCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIB30BATHCS aITOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHA O YKCIIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHUS



CBS3aHO C paIMOHAJBLHBIMH W HPPAlMOHATBLHBIMU YHCIaMH, (POpMHUpOBaHHEM
MpeJICTaBJICHUH O AEHCTBUTEILHOM YHCIIE. 3aBEPIICHNE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpeHeMYy 00IIeMy 00pa3oBaHUIO.

ConepxaHue IBYX alreOpanvdecKux JUHUM — « AJre0pandecKue BhIpaKeHUs»
U «YpaBHEHMS] U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYAIOIIUXCS
MaTeMaTHYeCKOTO ammapara, HeoOXOIWMOTO MJisi pEIIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MTPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oO1ero odpa3oBaHusl y4eOHBIM MaTepuan rpynmnupyeTcs BOKPYT paldOHAIbHBIX
BbIpaKEeHU. AnreOpa JAEMOHCTPUPYET 3HAUEHHE MATEMAaTHKW KakK s3bIKa JJIs
MOCTPOCHUSI MaTeMaTHYEeCKUX MOJIeNiel, OMHUCaHUsi TMPOIECCOB U  SIBICHUIM
peasibHOTO MUpa. B 3a1aun 00yueHust anredpe BXOAST TaKXkKe JajbHEHIIIee pa3BUTHE
QJITOPUTMHUYECKOIO MBIIIJIEHUS, HEOOXOIUMOTr0, B YaCTHOCTH, JJI1 OCBOCHUS Kypca
WHQOPMATUKK, ©  OBJIAQJCHHE  HAaBBIKAMH  JEyKTUBHBIX  PACCYXKICHUHU.
[IpeoOpazoBanre CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTUIO BOOOpaX)KeHUS,
CIOCOOHOCTEH K MAaTeMaTUYECKOMY TBOPUYECTBY.

Copepxxanne (pyHKIMOHATBHO-TpaUUYECKO JIMHUN HALEIEHO Ha MOJy4YeHUe
o0yYarouMMuUCs 3HaHUM O (PYHKIMSAX KaK Ba)KHEWIEed MaTeMaTUYECKOM MOJeu
JUTSL ONTMCAHUA Y UCCIIEIOBAaHUS Pa3HOO0Pa3HbIX MPOLIECCOB U SIBJICHUH B IPUPOJIE U
obuiectBe. M3ydeHnne Mmarepuaiia ciocoOOCTBYET pa3BUTHIO Y O0YUYaIOLIUXCS YMEHUS
UCIIOJIb30BAaTh PA3JIMYHBbIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJINYECKUE, TIpauyeckue, BHOCHUT BKJIAJ B (OPMHUpPOBAHHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B Pa3BUTUU LIUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IUTaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anre0Opa», KOTOpBIM BKJIIOYAET CJEAYIOLUIME OCHOBHBIE DPa3/eiibl COACpKaHUS:
«Yucna W BBIUKUCICHUS», «AJreOpandeckue BBIPDAKEHUS», «YpaBHEHUS U
HEpaBEeHCTBa», « DyHKIUNY.

Ha n3yuenue yueOHoro kypca «Anredpa» orsogutcs 306 yacos: B 7 kinacce —
102 gaca (3 gaca B Heaeno), B 8 kiacce — 102 yaca (3 gaca B Heeno), B 9 kimacce —
102 gaca (3 gaca B HefieIN10).

IIpuHIUNBI peaqu3auuy aanTHPOBAHHOI padoyeil mporpaMmbl

[Tpu peanuzanuu npunnuna auddepeHupoBaHHOTO (MHINBU Ty ATHHOTO)
noxxozaa B o0ydennu mareMatuke ydamuxcs ¢ HOJA HeoOXoauMo YIUTHIBaTh YPOBEHb
pa3BUTHS Y HUX MaHYyaJbHBIX HABBIKOB. YUHTENb B MPOIECCe OOYICHUS ONpeIesieT
BO3MOYXHOCTH yYalTUXCs BBITOJHSITH MMCbMEHHBIC pa0OTHI, MOJIb30BAThCS
MaTEeMaTHYCCKUMU HHCTPYMEHTAMH B TIPOIIECCE TTOCTPOCHHSI TEOMETPUUYCCKUX PUTYD H
U3MEPUTEITHHBIX OIepaIui.



OOyuaronuecs ¢ IBUraTeIbHBIMUA HAPYIIEHUSIMU UCTIBITBIBAIOT PSil TPYIHOCTEH B
npolecce o0yueHus MareMaTtuke. MOTOpHbIE HapyIIEHUs! OTPAaHUYUBAIOT CIOCOOHOCTD K
OCBOCHHUIO MPEIMETHO MPAKTUYECKON 1eATEIbHOCTU. ITO MPUBOIUT K TOMY, UTO
(dbopmupyrouIecs: 3HaHusl U HaBBIKH SIBJISIOTCS HEMTPOYHBIMU, TOBEPXHOCTHBIMU,
(parMeHTapHBIMU, HE CBS3aHHBIMU B €IMHYI0 cucTemy. OOHapYyKUBAIOTCS TPYTHOCTH B
(hopMupOBaHUU MTPOCTPAHCTBEHHBIX M BPEMEHHBIX MPEACTaBICHUM, CYETHBIX OIEpaIuid,
pabote ¢ TeTpajpio, Y4eOHHMKOM, CITIOCO0ax 3auc MPUMEPOB B CTOJIOUK, COOIIOACHUEM
opdorpaduueckoro pexuma.

Ha ypokax anre6psl, yuanuecs ¢ HOJIA ucnbIThiBaloT 0COOCHHBIE TPYAHOCTH
MIPU BHITIOJTHEHUU PUCYHKOB, YEPTEKEH, IpaUKOB, TaK KaK UM TPYIHO OJJHOBPEMEHHO
JepKaTh KapaHaall v JIMHEHKY, IO3TOMY UM 0053aTeIbHO TPEOYETCs TOMOIIh B3POCIOTO
Oo6yuaromemycsi c HOJIA OpiBaeT mpoiie Ha)kaTHeM KIJIABHII BBITIOJIHUTE YePTEK HA
KOMITBIOTEPE, YeM ITO CJIENaTh ¢ MOMOIIBIO KapaHaamia u JuHeiku. O0yyaronmmcs ¢
HOJIA nocraTto4Ho Ts>KeNI0 OCBauBaTh BBOJ MaTEMaTUUYECKUX CUMBOJIOB, HAIPUMED,
OOBIKHOBEHHBIX APOOCH.

Opnnoit u3 ocobennocreit padbots ¢ yyamumucs ¢ HOZA sBinsiercst To, 4TO UM
He00x0IMMO O0JIbIlIe BPEMEHU JIJIsl BHITIOJHEHUS 3a/TaHUH, UeM 3JI0POBBIM
00ydaroImuMces, TO3TOMY JIJIsl KOHTPOJISI 3HAHUH JTydIlle UCTIOIB30BaTh 3a/1a4u Ha
TOTOBBIX YEpTEXkKax, 3a/1a4M, B KOTOPBIX YK€ HarleuaTaHO YCIOBHUE M HAYaJIO PeIlIeHus, a
o0y4armuMest OCTaETCs €ro TOJIbKO 3aKOHYUTH WM BBITIOJIHUTH TECTOBBIE 3aJaHUSI.
[lepen KOHTPOIBHBIMU pabOTaMU HEOOXOIMMO MPOBOAUTH OOOOIIAIOIINE YPOKH 110
TeMe, Tak Kak y oOyuatomuxcsi ¢ HOJIA oTMedaroTcsi HeIOCTaTKU pa3BUTHUS NTAMSTH,
0COOCHHO KPaTKOBPEMEHHOI.

XapakTepucTnka 0co0bIX 00pa3oBaTe/IbHbIX OTPeOHOCTEM, 00yUaIOIMINXCH C
HOJA

Oco0bie 00pa3oBaTeIbHBIE MOTPEOHOCTH Y O0YUAIOIIUXCSI ¢ HAPYIICHUSIMU
OTIOPHO- ABUTATEIBHOTO ariapara 3aJaloTcs Creu(pUKON IBUTATENbHBIX HAPYIIIEHUH, a
TaKKe CrenuUKON HapYIIEHUS TICUXUUECKOTO Pa3BUTHS, U ONIPEACIISIOT 0COOYIO
JIOTUKY MOCTPOEHUs y4eOHOro mpoiiecca. Hapsay ¢ 3TiM MOKHO BBIJICTIUTH OCOOBIE TI0
CBOEMY XapakTepy NOTPeOHOCTH B 00y4YeHUN MaTeMaTUKE, CBOMCTBEHHBIE BCEM
obyugaromumest ¢ HOJIA:

- HE0OXO0IMMO HCIIOIh30BaHUE CIIEIUATBHBIX METOOB, TPUEMOB U CPEJICTB
oOy4eHus (B TOM YHCIIE CICIHATN3UPOBAHHBIX KOMIBIOTEPHBIX U ACCUCTHBHBIX
TEXHOJIOTUI ), 00€CIIEUNBAIOIINX PEATU3ALINIO0 «OOXOIHBIX MyTei» 00yUeHus;
UCIOJIb30BAHKE BUPTYyAIIbHON MaTeMaTH4EeCKON 1a00paTopum.

- HATJISTHO-ICHCTBEHHBIN, TPEAMETHO-TIPAKTUIECCKHII XapakTep 00ydeHUs
MaTEeMaTUKE U YIPOIICHUE CUCTEMbI Y4eOHO-TIO3HABATEIBHBIX 3a/1a4, PEIIacMbIX B



nporecce o0yueHus; - CelalbHOe 00yUeHHe «IIEPEHOCY» CHOPMHUPOBAHHBIX
MaTE€MAaTUYECKUX 3HAHUI U YMEHHI B HOBbIE CUTYallMM B3aUMOJICUCTBUSA C
JICUCTBUTEIBHOCTHIO;

- crieruaitbHasi TOMOIIb B Pa3BUTHH BO3MOKHOCTEH BepOaIbHON U HEBepOaIbHOM
KOMMYHHKAIIMH HA YPOKaX MaTE€MaTUKH;

- KOPPEKIHs MPOU3HOCUTEILHOW CTOPOHBI PEUH; OCBOCHHE YMEHHUS UCIIOJIb30BATh
peyb 10 BCEMY CIIEKTPY KOMMYHHMKATHUBHBIX CUTYyaIUH;

- obecrieueHre 0co00i MPOCTPAHCTBEHHOM U BPEMEHHOM OpraHu3aiuu
o0pa3oBaTeIbHOU CpPEbI;

- MaKCUMaJIbHOE pacuIMpeHre 00pa3oBaTeIbHOrO MPOCTPAHCTBA — BBIXO/ 3a
npeaesibl 00pa3oBaTEIFHOTO YUPEKACHUS TIPU PEIICHUH MaTEMaTUUECKUX 3a7a4 U
BBINIOJIHEHUHU TIPOEKTHBIX PadoT.

- UCIIOJIb30BaTh alITOPUTMBI JeHCTBUI npu pemiennn oOydaromumu ¢ HOIA
OMpeIeTICHHBIX TUIIOB MaTEMAaTUYECKHUX 3a/a4, B TOM YHUCJIE B MIPOLIECCE BHITOJIHEHUS

CaMOCTOSITEIILHBIX PadoT.

COJEP XAHME OBYUYEHUA
7 KIIACC

Yucsia v BBIYHCTCHUS

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OJHON (popMBI 3amucu
npobeit k gpyroiu. IloHsTue palMoHAIBLHOTO YHCIIa, 3alUCh, CpPaBHEHHE,
YOOPSIAOYMBAHUE  PAllMOHANbHBIX  4MCel. ApupMeTHUecKHe JAEUCTBHUS €
pauMoOHAJIBHBIMUA YKciIaMu. PelieHne 3aa4 U3 peanbHON IPAaKTUKM HA 4acTH, HA
poOu.

CreneHb ¢ HaTypaJbHbIM [I0Ka3aTeJeM: OIpeelieHne, Npeodpa3oBaHue
BBIPAXKEHHUI HA OCHOBE OIpe/IeNIeHUs, 3aMuch OonbIuX ynces. [IpoueHTsl, 3anuch
IOPOLIEHTOB B BHUJI€ ApOOH U JIpoOHM B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33/1a4u Ha
IPOLIEHTHI, PEIIEHUE 33124 U3 PEAIbHON IIPAKTUKH.

[IpumeHeHne TOPU3HAKOB  JEIMMOCTH, PAa3J0KEHHUE HAa  MHOXHUTENIH
HaTypAJIbHBIX YUCEN.

PeanpHble  3aBHCHMOCTH, B TOM 4HCIIE npsMas U
oOpaTHasi IPONOPUUOHATIBHOCTH.

Aaredpanveckue BbIpaKeHHU S

[lepemeHHBIE, YUCTOBOE 3HAYEHUE BBIPAKEHUS C MepeMeHHoM. JlomycTumbie
3HauYeHUs nepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEX/1y BEIMYMHAMU B BUJIE
dopmyibl. Beruucienus no gpopmynam. [IpeodpazoBanrie OYKBEHHBIX BbIPAXKEHUH,



TOKJIECCTBEHHO paBHBIC BBIPQKEHHUS, TMpaBWiIa NpeoOpa3oBaHUs CyYMM U
MIPOU3BENICHUH, MPaBUJIa PACKPBITHUS CKOOOK U MPUBEICHUS MTOTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MIOKA3aTEJIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOTOwIeHa. Cl0KeHne, BBIYUTAHUE,
YMHOXEHHE MHOTOWIEHOB. DOpMyIIbl COKPAIEHHOTO YMHOKEHUSA: KBaApaT CyMMBI
1 kBaapar pasHoctu. opMya pa3HOCTH KBaaApaToB. Pa3znokeHne MHOTOYIIEHOB Ha
MHOXHUTEJIN.

YpaBHEHUA U HEPABECHCTBA

VYpaBHEeHUEe, KOpPEHb YypaBHEHUs, IMpaBuia NpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIuHentHOE ypaBHEHHME C OJHOM IEPEMEHHOW, YMCIO KOpPHEH JIMHEHHOIO
YPaBHEHHS, pEUICHNE JTMHENHBIX ypaBHEeHH. COCTaBlIeHNE YPABHEHUN IO YCIOBUIO
3a7ayu. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JIluneitHoe ypaBHEHUE C ABYMs MEPEeMEHHBIMU U ero rpaduk. Cucrema JIByx
JIMHEMHBIX YPAaBHEHUU C JByMs II€PEMEHHBIMHU. PelieHue cucrem ypaBHEHUMU
croco6oM nojcTaHoBKH. [IpuMeps! pereHust TEKCTOBBIX 33/1a4 ¢ IOMOIIIbIO CUCTEM
YPABHEHHUM.

DOyHKUUHA

Koopannara Toukn Ha npsamon. HucioBsle NpoMexKyTKH. PaccTosHue mexay
JBYMsI TOYKAMU KOOPJUHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHaT, ocu Ox u (Oy. AbGcrucca U opAuHaTa
TOYKH Ha KOOPJAMHATHOU MIIOCKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (POpMyIaMu.
Urenue rpadukoB peanabHbix 3aBucuMoctei. [lonstue pynkuuu. I'paduk hpyHKUIUM.
CroiictBa (ynkiuid. Jlunerinas ¢ynkuus, e€ rpaduk. ['paduk yHkumm y = |x|.
I'paduyeckoe perieHre TUHEHHBIX YPAaBHCHUM M CUCTEM JTUHEHHBIX YPaBHEHUM.

8 KIIACC

Yucsia 1 BHIYMCJICHUSA

KBaaparubeiii kopeHb u3 uucna. lloHsTue 00 uUppalUOHATBLHOM YHCIIE.
JlecaTuuHble MPUOIMKEHUS UppallMOHAIbHbBIX yncesl. CBoiicTBa apu(METHIECKUX
KBaJpaTHBIX KOPHEH U UX MIPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUSAM. [[eMCTBUTENBHBIC YUCIIA.

Crenensp ¢ HenbIM nokaszareneM u e€ cpoiicTBa. CTaHaapTHAs 3aKUCh YHUCIIA.

AJiredOpanyecKkue BbIPasKeHU

KBanparnbiii TpEXuiieH, pa3inoKeHUe KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

AnreOpaudeckass Jpo0Ob. OCHOBHOE CBOWCTBO ajreOpamvyeckoil Ipoowu.
CrnoxeHue, BHIYUTAaHUE, YMHOXKEHUE, JISTICHUE alnre0pandeckux qpooei.
PanmonanbsHbIe BRIpaKEHUS U UX MpeoOpa3oBaHue.



YpaBHeHUs] U HEPABEHCTBA

KBagpatHoe ypaBHeHHE, (opMyIia KOpHEH KBaAPAaTHOTO ypaBHEHUsA. Teopema
Buera. Pemenue ypaBHEHMH, CBOASIIMXCS K JIMHEWHBIM M KBaJpPaTHBIM.
[Ipocreiiue 1poOHO-palMOHATBHBIE YPABHEHUS.

I'paduueckas untepnperaius ypaBHEHUN C AByMSI MEPEMEHHBIMU U CUCTEM
JIMHENHBIX YypaBHEHUW C ABYMs IiepeMeHHbIMU. [Ipumepsl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUU C IByMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aNredpandecKuM CocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHOM NEPEMEHHOM.
PaBHOCWIBHOCTH HEPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJTHOU IIEPEMEHHOM.
CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOW MTEPEMEHHOM.

DOyHKUUHA

[Tonsitue dynknuu. O61acTh ONpeneeHrs 1 MHOKECTBO 3HaUeHUN (yHKIIUU.
Crioco6bl 3a1anust PyHKITUH.

I'padpux dbynakmun. Utenue cBoiicTB QyHkimu mo e€ rpaduxy. I[Ipumeps
rpaduKoB GyHKINNA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.

OYHKIMY, OMHUCHIBAIOIIME TNPSIMYI0O M OOpaTHYIO MPONOPIMOHATLHBIE
3aBHCUMOCTH, HX rpaduxu. OyHkImn y = x2, y = x3, y = \x, y=|x|. Ipaduaeckoe
pElIeHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucsia 1 BBIYUCJTICHUA

PaunoHnanbHble uncna, UppalMoHAIbHBIE YKCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIE APOOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIl, IEUCTBUTENIbHBIE YHCIIa
KaK OECKOHEUHbIE JIeCATUYHBIE 1poOU. B3aMHO 0JJHO3HAYHOE COOTBETCTBUE MEKTY
MHOKECTBOM JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHON MPSMOM.

CpaBHEHME JIEUCTBUTENBHBIX 4YMCEN, apuMeTHYecKue AEUCTBUS C
JNEHUCTBUTEILHBIMY YHCIIAMHU.

Pa3meppl OOBEKTOB OKpY)KAIOIIET0 MHpA, JJIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIleM MHpE.

[TpuOnmxk€HHOE 3HAUEHHE BEIMYMHBI, TOUHOCTh MpuOImKeHus. OKpyTieHue
yucell. [Ipuknika u oeHka pe3yabpTaToB BEIYMCICHUN.

YpaBHeHUs] U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Pemienne ypaBHEHUH, CBOISIIUXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Penmienne ypaBHEHUM, CBOASIIMXCS K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pemieHus ypaBHEHHW TPETbEUW M YETBEPTOU
CTEIEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.



Pemenue apoOHO-panmoHAIBHBIX ypaBHEHUH. PemieHne TEeKCTOBBIX 3aaad
anredpandeckKuM METOJIOM.

VYpaBHeHHe ¢ OByMsl MepeMEHHBIMU U ero rpaduk. Pemenue cucrem IByX
JIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU. Pemenne cucteM IByX ypaBHEHH,
OJTHO U3 KOTOPBIX JHMHEWHOEe, a Jpyroe — BTOpoM cremneHu. ['padpuyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHM C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OTHOW NepeMeHHOM. KBaipaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpmpeTalsi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYyMs
NIEPEMEHHBIMH.

DOyHKUUHA

KBagparuunas ¢yukuus, e€ rpaduk u cBoiictBa. I[lapabona, xoopAuMHATHI
BEPIIMHBI TapadOJIbl, OCh CAMMETPHH Mapa0OJIBI.

Ipaduxu byukumit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = [x| , u ux
CBONCTBA.

YucJioBbIC OCIEA0BATEIBHOCTH U MPOrPecCum

[loHsiTHE YMCIOBOM IMOCIENI0BATEILHOCTH. 3aJaHUE IOCIIEI0BATEIbHOCTH
peKyppeHTHOH (hopMyIoit u HOpMyIIOH #-TO YieHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccuu. dopmyinsl n-To diieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTPECCUil, CyMMbI TIEPBBIX 71 YJICHOB.

N300paxkeHne 4ineHOB apu(METHYECKOW W TE€OMETPUYECKON Mporpeccui
TOYKaMH Ha KOOPJIUHATHOM TUIOCKOCTH. JINHEMHBIN M YKCIIOHEHIIUAIbHBIN POCT.
Ci1oKHBIE TPOLIEHTHI.



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yabTaTbhl OCBOEHHUS MPOrpaMMbl Y4yeOHOro Kypca
«Anrebpa» XapaKTepU3yIOTCs:

1) naTrproTHYecKkoe BOCIMTAHME:

IIPOSIBICHUEM HHTEpeca K IMPONUIOMY M HACTOAIIEMY POCCHUCKOU
MAaTeMaTUKH, ILIEHHOCTHBIM  OTHOLIEHUEM K  JOCTHKEHHMSIM  POCCHUHCKHUX
MAaTeMaTUKOB M POCCHUHCKOM MaTEMaTHYECKOM IIKOJIBI, K HCIIOJIb30BAaHUIO 3THUX
JOCTHKEHUI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxkIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEN T'paKJaHWHA U peallu3aliu ero
npaB, TPEJICTAaBICHUEM O MaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
pa3INyYHBbIX CTPYKTYp, SIBICHUH, MPOLENYp TPakJaHCKOro obiiecTa (Hampumep,
BBIOOPBI, OPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ’TUUYECKHUX NPOOJIEM, CBA3aHHBIX C
IPAKTUYECKUM IPUMEHEHHUEM JOCTH)KCHHH HayKH, OCO3HAaHHUEM BaKHOCTH
MOPAaJIbHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTHMBHOE Yy4yacTHE B PEIICHUU MPAKTHUYECKUX 3ajad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOIO
o0pa3oBaHUsI Ha TPOTSHKEHWU BCEH KU3HU JUIS YCIEIIHOW NpodeccuoHaIbHON
NEATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUIYATBHON TPAEKTOPHUU 00pa30BaHUs M KU3HEHHBIX TLIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4YEeCKOEe BOCTIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJLHOMY MW  OACTETHUYECKOMY  BOCIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, PEIICHUH, pacCyXIACHUW, YMECHHUIO BHJICThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTAIlMe B JIESITEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEJICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeIOBEKa, MPUPOJIbI U
oO1iecTBa, MOHUMAHMEM MAaTEMATHUYECKONW HayKh Kak cdepbl dYenoBedecKon
NEeATEeIIbHOCTH, JTAroB €€ Pa3BUTUS M 3HAYUMOCTHU JUJISi PA3BUTHUS ITUBWIM3ALINH,
OBJIQJICHUEM S3BIKOM MaTEMaTHKH W MaTEMaTHYECKON KYJIbTYpOW KaK CpeICTBOM



NO3HAHUS MHpa, OBJIAJACHUEM NPOCTEHIIMMHM HaBbIKAMU HCCIIEA0BATEIbCKON
NEeSATENbHOCTH;

6) pusnueckoe Bocnuranue, popmMupoBaHue KyJabTypPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1ATONOyYHA:

TOTOBHOCTBIO TPUMEHATh MAaTE€MAaTHYECKHE 3HaHUS B HMHTEPECAX CBOETO
3I0pOBBS, BEACHUSA  3A0pOBOro  oOpa3za I KM3HM  (3M0pOBOE  MUTAHHE,
cOaMaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXA, pEryJsipHas (Qu3nueckas
AKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA PEPIIEKCUH, PU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOI'0 e IpaBa IPyroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTAalle Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUMN ISl peLIeHus 3a/1a4 B
00JIaCTH COXPaHHOCTU OKPY’KAIOIIEH cpeibl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKH
UX BO3MOYKHBIX IOCJIECTBUH I OKPY>KaOLIEH Cpe/ibl, OCOZHAHUEM II100AJILHOTO
XapakTepa 3KOJOTMYECKUX MPOOJIEM U IIyTel X PELIeHUs;

8) aganTanus K N3MEHAIOIMMCS YCJIOBHAM COLUATbHON U MPHUPOIHOIM
cpenbl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO ESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y JPYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBbIE 3HAHUS, HABBIKM M KOMIIETEHLIMU W3 OMNBITA JIPYrHX; HEOOXOIUMOCTHIO B
(opMUpPOBAaHUU HOBBIX 3HAHWUU, B TOM 4Hcle (HOPMYJIHPOBATH WJIEH, MOHATHS,
TUIOTE3bI 00 00BEKTAX U SBIICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
AeUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAIUIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIE
pemieHuss U JelcTBHs, (POPMYJIHpPOBAaTH M OLICHUBAaTh PUCKH M TOCIEICTBUA,
dbopMUpPOBaTh OMBIT.

METAIIPEJIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeCTBUS

ba3oBble Jornueckue aeicTBUA:

«  BBUIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, IMOHSTUH, OTHOIICHUN MEXJY IOHATHSAMHU, (OPMYIUPOBATH
ONpENCICHUs]  TOHATUW, YCTAHABIMUBATh CYIIECTBEHHBIA  MPU3HAK
KiaccuuKaluyi, OCHOBAaHUS JJii OOOOIIEHHUS W CpPaBHEHUS, KPUTECPUHU
MPOBOJMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh MW  MPEOOpPa3OBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATENbHBIE, €IWHUYHBIC, YAaCTHBIE M O0OIIHe,
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
mpoTuBopednsi B (akTax, AaHHBIX, HAOMIONCHUSIX U YTBEPKICHHSIX,
npeiaraTh KPUTEPUH JIJISI BBISIBJICHUS 3AKOHOMEPHOCTEH U POTHBOPEUHH;
JIenaTh BBIBOABI C HWCIIONH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa3bupaTh JT0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHHUH (TIPSIMBIE U OT
IPOTHUBHOT0), TPOBOAWTH CAMOCTOSITCIIBHO HECIIOKHBIC JOKa3aTeIbCTBA
MaTeMaTHYeCKuX (aKTOB, BBICTPAWBAaTh AaPTYMCHTAIMIO, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYK/ICHUS;
BBIOMpATh CIOCOO pelIeHusT y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpAaTh Hawbonee MOAXOAAMHUNA C yYETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble uccienoBare/ibCKHe AeliCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK HCCJIEAOBATEIILCKUN MHCTPYMEHT TO3HAHUS,
(opMynHpoBaTh BOMPOCHI, (PUKCUPYIOLUIUME MPOTUBOpPEUYHUE, MpoOIeMy,
CaMOCTOSTENIbHO yCTaHABIMBATh HMCKOMOE W JaHHOE, (OpMUPOBATH
TUIIOTE3y, apTYMEHTUPOBATh CBOIO TTO3UIINI0, MHCHHUC;

IPOBOJUTH IO CaMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECIOXKHBIN
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOr0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEX1y COOOI;
CaMOCTOSITENILHO (hOPMYJIMPOBATh OOOOIIEHHUS M BBIBOJBI 110 pe3yJibTaTaM
POBEAEHHOTO HAOIOACHHUS, HMCCIIEIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TaKKE BBIIBUTATH
MIPEATIONOKEHHS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISIBJIAITH HEJOCTaTOUYHOCTh W HU30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEO0OXOAUMBIX JJI PELICHUS 3aauH;

BBIOMpATh, AHAJIU3UPOBATh, CHCTEMATH3UPOBATH W HWHTEPHPETHPOBATH
MH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM IIpEACTaBICHUS;

BbIOMpaTh (opMy MpeACTaBICHUS HHPOPMAUMU M HWILIIOCTPUPOBATH
pellaemMble 3aJayd CXeMaMM, JuarpaMMaMH, HWHOW Trpapukod M HX
KOMOWHAIIUSIMU;



OIICHUBATh HAJA&KHOCTh MHQPOPMAIMU IO KPUTEPHSIM, MPEII0KEHHBIM
YUYUTEIIEM 15007 chopMyITUPOBAHHBIM CaMOCTOSITEIIBHO.
KoMMyHHUKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCJIOBUSIMU
U 1eJISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BhIpakKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NTUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS MO XOJy pEIICHUs
3a/1a4l, KOMMEHTHPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0JIe 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYkKIaeMOU TEMBI,
po0sIeMbl, perraeMoil 3aj1auu, BEICKa3bIBaTh UACH, HAllEJICHHbIC HA TTIOMCK
pElIEHNs], COIMOCTABIATh CBOM CYXKICHHS C CYXICHUAMH APYTUX
YYaCTHUKOB Juajora, oOHapyXKMBaTh pa3ju4ve U CXOJCTBO IO3UIIUH, B
KOppeKTHOU popMe popMyaupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;
NPEACTaBIATh  PE3YyJbTaThl  pEIICHHMS  3aJa4d,  JKCIECPUMEHTA,
UCCIIEIOBAHUSI, TPOCKTA, CAMOCTOSITEILHO BEIOUPATh (POPMAT BBICTYIIIICHUS
¢ Yu€TOM 3aj1a4 MPEe3eHTALMN U OCOOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCMOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U NHIUBUIYAJIBHOM
paboThI IpU PEIICHUH YUYECOHBIX MATEMATUYECKUX 33714,

IPUHUMATH LEJIb COBMECTHOM NESTENBHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOW pPabOThI, pacmnpeAeniarb BUIbl paldOT, JIOrOBapUBATHCS,
00CYXKJIaTh TIPOIIECC M PE3YIbTaT pabOThI, 0000IaTh MHEHHS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPyNmoBBIX (opmax paboTel (0OCyxkmeHus, OOMEeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIIOIHATH CBOIO YaCTh paOOTHI
U KOOPJAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH YJI€HAMH KOMAaHJbI,
OIICHMBATh KAa4y€CTBO CBOEro BKJaJa B OOLIMNA MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMpPOBAHHBIM yYaCTHUKAMHU B3auMOJEHCTBUS. PeryiasiTuBHbIE
YHHUBepcaJibHbIe yueOHble AeiicTBus CaMoOpraHu3anms:
CaMOCTOSIT€JIbHO COCTaBJISATH IJIaH, AJITOPUTM pElIeHUs 3aJauu (WU ero
4acTh), BbIOMpATh COCOO PEIIeHHs C YYETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBAaTb U KOPPEKTUPOBATh
BapUaHTHI pEIICHUN ¢ YI4ETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTpOJIb, SMOIMOHAJIbHbIN HHTEJJIEKT:

BJIa/IETh CIIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIEcca U pe3yJibTaTa
pelIeHrs MaTeEMaTUUECKOM 3a1auu;

IPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaliJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYJIHOCTEH;



+ OLICHUBATh COOTBETCTBUE PE3YJIbTATA IECSITEIbHOCTH ITIOCTABIEHHOW LIEIU U
YCIIOBHSIM, OOBSICHATh MPUYUHBI JOCTHUKEHUS WU HEJOCTIDKCHUS IICIIH,
HaXOJIUTh OMIMOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 7 kJjacce O0OyYaroIIMICS TMOJYYUT CIETYIOLIUE
peAMETHBIE PE3YIIbTaThI:

Yucia 1 BHIYMCICHUA

BoinonHsaTh, coueTas yCTHbIE M NHUChbMEHHBIE NPUEMBI, apu(pMETUYECKHE
NEUCTBUS C PAallMOHAJIbHBIMU YUCIAMHU.

Haxonuth 3HAau€HUS YHCIIOBBIX BBIPAKEHUH, MPUMEHATH pPa3HOOOpa3HbIe
CrocoObl U TIPUEMBI BBIYHMCIICHUS 3HAYCHUM APOOHBIX BBIPAXKEHUMN, COJAEPIKAIINX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexoauTh OT OMHOI (OPMBI 3aMHUCH YUCEN K Apyrod (IpeoOpa3oBhIBATH
JECATHUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OECKOHEUYHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNOPSAI0YMBATH PAlIMOHAJIBHBIC YUCIIA.

OKpyrJsTh yucna.

BrINOMHATE NPUKUAKY U OLEHKY pe3yiibTaTa BHIYMCICHUH, OIIEHKY 3HAYECHUN
YUCJIOBBIX BBIPAKCHUI. BBHITIONMHATH JEUCTBUS CO CTENEHSIMU C HATypajJbHBIMU
MOKAa3aTeIIMH.

[IpuMeHATh IPU3HAKU JETUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATyPAIbHBIX
quced.

Pemiats npakTUKO-OpUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPIUOHATBLHOCTHIO BEJIWYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUsI 3a/lady C YYETOM OTpaHUUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0ObEKTOB.

AJiredpanvecKkue BbIpaKeHH sl

Hcnonb3oBaTh anreOpandyecKyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepHala.

Haxoauth 3HaueHusi OYKBEHHBIX BBIPAKCHUN MNpHU 3aJaHHBIX 3HAYCHUAX
NIepEMEHHBIX.

BoinonHsaTh mpeoOpa3zoBaHus 1LET0T0 BEIPAKEHUS B MHOTOWIEH MPUBEIEHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATE YMHOKEHHE OJHOYWIEHAa Ha MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBajipaTa pa3HOCTH.



OcCymIeCTBIATh PA3JIOKEHUE MHOTOUYIEHOB HAa MHOXHUTEIW C IOMOUIBIO
BBIHECEHUS 32 CKOOKH 00IIIET0 MHOKHUTEIIS, TPYIITUPOBKH CIIaraéMbIX, IPUMEHEHUS
dbopMyT COKpaEHHOTO YMHOKEHUS.

[TpumeHsaTh MpeoOdpa3zoBaHUs MHOTOUYJICHOB JJIS PEIICHUS PAa3IMYHBIX 33729 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOWCTBAa CTENEHEW C HATypalbHBIMU ITOKA3aTEISIMH JUIS
npeoOpa3oBaHUs BRIPAKCHUI.

YpaBHeHUs] U HEPABEHCTBA

Pewiats nuHElHbIE ypaBHEHHS C OJHOM MEPEMEHHOW, MPUMEHSA IpaBuia
nepexo/ia OT UCXOQHOTO YPABHEHUS K paBHOCWIBHOMY emy. [IpoBepsTh, ABiseTCs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TpumensTe rpaduueckre METOABI MPU PEIICHUN JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[TogOupate TpUMepbl Tap YHCEN, SBISIONIMXCA PEIICHHEM JUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TJIOCKOCTH TpaUK TUHEHHOTO YPABHEHUS C IBYMSI
NePEMEHHBIMH, MOJIB3YSCh IPaUKOM, MPUBOAUTH TPUMEPHI PEILICHUS YPaBHEHUS.

Pemats cucrembl JByX JTUHEWHBIX YPAaBHEHUMN C IBYMsI IEPEMEHHBIMU, B TOM
quclie rpapuuecKu.

CocraBnsaTh W pelaTh JMHEWHOE YpPaBHEHHE WM CUCTEMY JIMHEWHBIX
YPaBHEHHI MO YCIOBUIO 33J1a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4¥ MOJyYEHHBIN pe3ybTarT.

DOyHKUUHA

N3o0pakath Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOITHE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aAlIMCHIBATH YHCIOBbIE IPOMEKYTKH Ha
anreOpanvIecKkoM sI3bIKe.

OTMeuaTrh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 33JIaHHBIM KOOpJHHATaM,
CTPOUTH rpapuKy JIUHEHHBIX QyHKIUH. CTpouTh rpauk GyHKIHH Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIMNA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMs, pPACCTOSIHUE, II€Ha, KOJWYECTBO, CTOUMOCT,
IPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuts 3HaueHune GyHKIMU 1O 3HAYCHUIO € apryMeHTa.

[Tonumate Tpaduueckuii cmocod TMpencTaBieHUs W aHaIu3a HUHGOPMAIINH,
U3BJIEKaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPA(UKOB PEATHHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koniy oOyuenus B 8 kiacce o0OydaromMiics TMOJYYUT CIEAYIOLIUE
peAMETHBIE PE3YIIbTaThI:



Yuciia 1 BBIYUCTICHUA

Hcrnonb30BaTh HayajdbHbIE MPEICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCeN AJl CPABHEHUS, OKPYTJICHUS M BBIYMCIECHUH, U300pakaTh 1€WCTBUTEIbHbBIE
Yyycila TOYKaMH Ha KOOPAWHATHOMW MPSMOM.

[IpumeHsATh TOHSATHE apU(PMETUUYECKOTO KBAaAPaTHOIO KOpHS, HAXOJUTh
KBa/IpaTHbIE KOPHHU, HMCHOJB3Yys NPU HEOOXOAMMOCTHU KaJIbKYJATOP, BBINOJIHATH
npeoOpa3oBaHUs BBIPAKEHMM, COAEpXKallUX KBaJpaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOpPHEMN.

Hcnonb30oBaTh 3anucy OOJBIIMX M MaJIBIX YMCEI C MOMOIIBIO JI€CSITHUYHBIX
npoOeit u creneneit yucia 10.

AJiredpanvecKkue BbIPaKeHH s

[IpumeHsATh TOHSTHE CTENEHW C 1eJIbIM [OKa3aTelieM, BBINOIHATh
npeoOpa3oBaHus BEIPAXKEHU, COEPIKALUX CTENEHH C LIEbIM IIOKa3aTEJIEM.

BbINONHATE TOXKAECTBEHHbIE TPEOOPA30BaHUS PALIMOHAIBHBIX BHIPAKEHUHN Ha
OCHOBE MPaBUJI IEUCTBUNA HaJ MHOTOWIEHAMH U ajare0panuyeckuMu ApOoOsIMH.

PacknanpiBaTh KBaJIpaTHBIA TPEXUIEH HA MHOKHUTEIIH.

[IpuMeHaTh TpeoOpa3oBaHus BbIPAXKEHUN JJIsl PELLIEHUS pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON IPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

PemaTe nuHEHHbIE, KBaJgpaTHbIE YpaBHEHWs M pPalMOHAIbHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUI C ABYMsI IEPEMEHHBIMH.

[IpoBOANTE MpPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM yPAaBHEHHI, B
TOM YHUCJE C MPUMEHEHUEM TpapuuecKuX NMpeAcTaBiIeHUi (yCTaHABIMBATh, UMEET
Y YpaBHEHWE WJIM CHCTEMA YPAaBHEHUW DPELIEHUS, €CIU HMEET, TO CKOJBKO, U
nmpouee).

[lepexoquTh OT cioBecHOW (OPMYJIMPOBKH 3aJayu K e€ airedpandeckon
MOJEIN C IIOMOIINBK) COCTAaBJICHUS YPAaBHEHHs WIM CHCTEMBl YPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJIbTaT.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh
JIMHEHbIE HEPABEHCTBA C OIHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpapUUECKyIO
WUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lonnmatpe ¥ UCHOIB30BaTh (YHKIUMOHAJIbHBIE MOHSATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAUYECHUs), ONpEAeNsATh 3HaueHHWEe (PYHKIMU O 3HAYCHHIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA (PyHKIUHU 1O €€ TpaduKy.

Crpouts rpaduku 37eMeHTapHBIX (PYHKIMIA BUA:

y=k/x, y=x2, y=x3.,y = |x|, y = VX, OIIHCBIBATH CBOACTBA YHCIOBOH (PYHKIIHH
o e€ rpaduxy.



K xoniy oOydyeHuss B 9 kJjacce oOy4aromuics TMOMYYUT CIEAYIOIIHE
MIPEAMETHBIC PE3YIbTATHI:

Yucuaa 1 BBIYMCICHUSA

CpaBHHBATH M YIIOPSAOYUBATH PAIMOHAIBHBIC M HPPAIMOHABHBIC YHCIIA.

BrimonasITh apudMeTHIeCKre TSUCTBHS ¢ PAllMOHATBHBIMA YHCIIAMH, COUCTas
YCTHBIE ¥ TTMCHMEHHBIC TIPHEMBI, BBITIOJHATH BBIUUCICHUS C MPPAITMOHATHLHBIMU
YHUCJIaMHU.

HaxoauTk 3HaU€HUS CTENEHEH C 1IeJIBIMU MTOKA3aTeNsIMU U KOPHEHN, BEIUUCIISIThH
3HAYCHUS YMCIIOBBIX BBIPAKCHU.

OxpyrasaTh ACHCTBUTENBHBIC YHCIIA, BBIMOJHIATh TPUKHIKY pe3yJibTara
BBIYHMCIICHU, OIICHKY YHUCJIOBBIX BBIPAKCHHI.

YpaBHeHHs] 1 HEPABEHCTBA

PemaTe uHeHbIC M KBaJAPATHBIE YPAaBHEHUSI, YPaBHEHUS, CBOISIIIUECS K HUM,
npocreiime ApoOHO-pallMOHAIbHbIE YPABHEHHUS.

Pemate cucrempl NBYX JIMHEHHBIX YpaBHEHUW C JABYMsI TIEPEMEHHBIMH U
CUCTEMBI IBYX YPAaBHECHH, B KOTOPBIX OJTHO YPaBHEHHUE HE SBIISICTCS JIMHEHHBIM.

Pemiate TekcTOBBIE 3alauM  AIreOpauvyecKuM CrIoco0OM C  TMOMOIIbIO
COCTABJICHHS YPAaBHECHHSI HJIM CUCTEMBI IBYX YPaBHECHUMU C JBYMS TIEPEMEHHBIMH.

[TpoBoANTE mpoOCTEiIlNe UCCAEAOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJI€ ¢ IPUMEHEHUEM IpaduyecKuX Mpe/cTaBieHu (ycTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WM CHCTEMa ypaBHEHUU pEIIeHHUs, €CIU HUMEET, TO CKOJBbKO, U
nmpouee).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300pa)KaThb
pelieHre HEpPaBEeHCTB HA YHUCIIOBOM MPSMOM, 3alMCHIBATh PEIIEHUE C MOMOIIbIO
CHUMBOJIOB.

Pemmate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKITIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, U300PAKATh PEIICHNE CUCTEMbI HEPABEHCTB HA YU CIIOBOM
IPSIMOM, 3aMUCBIBATh PEIIEHUE C TTOMOIIBI0 CUMBOJIOB. Mcionb30BaTh HEpABEHCTBA
MIPY PEIIEHUHN PA3IUIHbBIX 3a7a4.

DOyHKUUHA

Pacmo3naBaTh (QyHKIIMM W3y4YeHHBIX BHIOB. [lOKa3pIBaTh CXEMaTHUECKH

PacrojoKeHue Ha KOOPAUHATHOM MIOCKOCTH rpadukoB QyHKIMM BUaa: y = kx, y =
kx+b,y=k/x,y=ax2 +bx + ¢, y=x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3HAYCHHUi
K02(PUIIMEHTOB, ONMUCHIBATh CBOMCTBA (DYHKITUH.

CtpouTh M M300paKaTh CXEMATHYECKH TPaQUKHA KBAJAPATUYHBIX (PYHKITUH,
OMHCHIBATH CBOMCTBA KBAJPATUIHBIX (DYHKITUH 1O UX Tpaduxam.



Pacno3naBaTh KBajpaTHUHy0 (PYHKIHIO MO (pOopMyJie, MPUBOJAUTL MPUMEPHI
KBaJpaTUYHBIX (PYHKIIMHA U3 peaabHOMN KU3HH, (PU3UKH, TCOMETPHH.

YuciioBbIE MOCJI€10BATEILHOCTH U MPOTPecCUm

Pacmo3naBaTh apuMETHIECKYIO M TEOMETPHUECKYIO MMPOTPECCUU TIPU PA3HBIX
croco0ax 3aJaHusl.

BBITIONHATE  BBIUMCICHUS C  HCIOJb30BaHWEM (OpPMYJ n-ro 4ieHa
apruPMETHICCKON ¥ T€OMETPUIECKOM MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o0paxkath 4WICHBI TOCIIEIOBATCIILBHOCTH TOYKAMHA Ha KOOPJAUHATHOM
IJIOCKOCTH.

Pemiate 3amaun, CBS3aHHBIE C YHCIIOBBIMHM ITOCJIEIOBATEILHOCTIMHU, B TOM
YHCIIC 33/1a91 W3 PEabHOU KU3HH (C MUCIOJL30BAHUEM KaIbKYISATOPA, IMUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (unpporsre)
Ne i/t oOpa3oBaTe/ibHbIE
NporpamMmbl Koutpoabnbie | I[IpakTuueckue
Bcero pecypchl
padoTsbl padoThbI
Yucna u BeIUUCIICHUS. PalinoHaIbHbBIE bu6mmoreka [JOK
1 quciia 25 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 AnrebpanuecKkie BhIpaKEeHUs 27 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
3 YpaBHEHUs 1 HEPaBEHCTBa 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [{OK
4 Koopmutare! u rpaguin. QyHKiuM 24 1 https://m.edsoo.ru/7f415b90
bub6maunorexa [JOK
5 Ilosropenue u 0bobmenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I1O
[IPOTPAMME 102 > 0
8 KUIIACC

Ne i/m

KoauuecTBO 4acoB



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

HanmeHoBaHMe pa3iesioB U TeM JIeKTPOHHbIE
NMPOrpamMmbl Beero KonrpoJsbnbie | IlpakTtudeckune | (uudpoBbie)
padoTsl padoThbI o0pa3oBaTejibHbIE

pecypcsl

bu6mmoreka [IOK
Uwucna u Beruncnenus. KBajgparasie KOpHU 15 https:/m.edsoo.ru/7f417af8
Yucna u Berunciaenus. CTeneHsb ¢ 1ebIM bubmuorexa [JOK
IOKa3aTeyIeM 7 https://m.edsoo.ru/7f417af8
Anrebpandeckre BBIpaKCHUSI. bubmuoreka [JOK
KBanpaTHblii TpéXxwieH 5 1 https://m.edsoo.ru/7f417af8
AnreOpandecKue BBIPAKCHHUS. bubnmoreka [IOK
AnreGpanyeckas 1poOb 15 1 https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBasipaTHbie bubnmnoreka [IOK
YpaBHEHUS 15 1 https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnoreka [IOK
ypaBHEHU I 13 https://m.edsoo.ru/7f417af8

Bbubnunorexa [JOK
YpaBHeHus U HEpaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
©yHKUIH. OCHOBHEIE NOHATHS 5 https://m.edsoo.ru/7f417af8

Bubnunorexa [JOK
Oyukuun. Yucnosbie GyHKITTT 9

https://m.edsoo.ru/7f417af8
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Bbubnunorexa [JOK

10 TosTopenne n 0bodmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
TIPOrPAMME 102 6 0
9 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HauMeHoBaHMe pa3je/ioB U TeM (undporsie)
Ne i/l IporpaMmBbl Beero Konrtpoabsnsie | IIpakTuueckne | ofpaszoBaTelbHbIe
padoThbI padoThI pecypenl
Uucna u BeruucieHus. JleiicTBUTENbHBIE bubnuoteka [JOK
1 yucia 9 https://m.edsoo.ru/7f419d08
YpaBHEHHsT W HEpPAaBEHCTBA. YPaBHEHHUS C bubnmoreka [JOK
2 OJHOU EpEeMEHHOU 14 1 https://m.edsoo.ru/7f419d08
VYpaBHeHMs U HepaBeHCTBA. CHCTEMBI bubmuoreka LIOK
3 YpPaBHEHUU 14 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 DynKunM 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
6 YucioBble OCIEN0BATEIBHOCTH 15 1

https:/m.edsoo.ru/7f419d08
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[ToBTOpenwue, 0000IIEeHIE, CUCTEMATH3AITHS
3HaAHUU

18

bub6mmorexa [JOK
https:/m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOUYHOE IINTAHUPOBAHHUE 7 KJIACC
KosnuyectBo yacos DJIeKTPOHHbIE
u¢poBbI
Ne T Hara ungposrie
eMa ypoka
n/n yp Kontposbubie | IIpakTuueckue | psyuenus o0pasoBareJbHbIe
Bcero pecypcsi
padoThI padoTsI
1 [TonsiTve panMOHANBHOIO YKCIA 1
Apudmernueckue neicTBus ¢
2 paloHaIbHBIMU YHCTIAMH 1
Apudmernueckue 1eiCTBUS C
3 palroHaIbHBIMU YHCTIAMH 1
Apudmerndeckue TeHCTBUS C
4 paloHaIbHBIMU YHCIAMU !
Apudmerndeckue neiicTBUs ¢
> paloHaIbHBIMU YHCTIAMH 1
Apudmernueckue 1eiCTBUS C
6 panroHaIbHBIMU YUCIIAMH 1
CpaBHeHue, yHnopsi0uuBaHue
7 palOHaIbHBIX YHCE 1
9 CpaBHeHue, ynopsiiounBaHue |
paloHaIbHBIX YHCEN
CpaBHeHueE, yIIOpsA0YNBAHNE
9 palMOHATIBHBIX YHCEI 1
Crenensb ¢ HaTypaJlbHbIM bubnunoreka [IOK
10 rokazarejeM 1 https://m.edsoo.ru/7f4211de
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11

CreneHnsb ¢ HaTypaJIbHBIM
HoKazaTeeM

bu6mmorexa [JOK
https://m.edsoo.ru/7f421382

CremneHnsb ¢ HATypaTbHBIM

bu6mmoreka [JOK

12 MoKazareaeM https://m.edsoo.ru/7f42154¢
CreneHb ¢ HATypATIbHBIM bubmuorexa [JOK
13 IOKa3aTejIeM https://m.edsoo.ru/7f4218be
CreneHnsb ¢ HaTypaJIbHBIM
14 ImoKa3aTejaeM
Pemrenne ocHOBHBIX 3a7a4 Ha
15 JpoOU, POLIEHTHI U3 peallbHOMN
MPaKTUKH
Perienre oCHOBHBIX 3a7ja4 Ha
16 JIpOOH, TIPOLICHTHI U3 PEATHbHOU
MPaKTUKH
Penrenyie oCHOBHBIX 3a7a4 HA
17 JIpoOH, TPOLIEHTHI U3 PeaIbHOM
MPaKTUKHU
Pemenne ocHOBHEIX 3a1a4 Ha
18 JpoOU, MPOLIEHTHI U3 peaibHOMN
MPaKTUKHU
[Ipu3HaKu AETUMOCTH, Pa3JIOKEHUS
19 Ha MHO>XXHUTEJIN HaTyPAJIbHBIX YNCEN
[Ipu3HaKu AETUMOCTH, Pa3I0KEHUS
20

Ha MHOXXHUTCIIU HATYPAJIbHBIX YUCEIT
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PeanpHble 3aBucumoctu. [Ipsamas n

21 oOpaTHasi IPOMOPIUOHATBHOCTH
Peanbublie 3aBucumoctu. [psmas u
22 oOparHas MpOoNoOpPUHOHATBHOCTH
” Peanbabie 3aBucumoctu. Ilpsamas u
oOpaTHasi IPOMOPIIMOHATHFHOCTH
Peanpublie 3aBucumMoctu. [psmas u
24 oOparHas MpOoNoOPUHOHATBHOCTH
KonTtponbHas pabora 1o Teme
25 n "
PanuonaneHble yncna
bub6maunorexa [JOK
26 BYKBEHHDIC BLIPAXKCHIA https://m.edsoo.ru/7f41feec
27 DopMmyJisl
28 Dopmysl
ITepemennsie. JlomycTrumblie
29 3HAUEHUS TIEPEMEHHBIX
[TpeobpaszoBanue OYKBEHHBIX
30 BBIPAKCHUH, PACKPBITHE CKOOOK M but6miorexa IOK
IpHBEIEHUE TTOJOOHBIX CIAraeMbIX https://m.edsoo.ru/7f41fafa
[TpeobpazoBaHre OYKBEHHBIX
31 BBIP@KEHHH, PACKPBITHE CKOOOK 1 bubmuorexa [IOK

MPHUBEICHUE TTOIOOHBIX ClIaraeMbIX

https://m.edsoo.ru/7f41£fd70
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[TpeobpazoBaHre OYKBEHHBIX

32 BBIPOKEHHH, PACKPBITHE CKOOOK 1
MPUBEICHUE TIOIOOHBIX CIaraeMbIX
[TpeoOpaszoBanue OYKBEHHBIX

33 BBIPOKECHHH, PACKPBITHE CKOOOK
MIPUBEICHUE TTOIOOHBIX CIIaracMBbIX
CBolicTBa CTENEHU C HATYPaJIbHbIM bubnuoreka [IOK

34 IOKa3aTejaeM https://m.edsoo.ru/7f421382
CBoJicTBa CTENEHU C HATYpaJIbHBIM bubnuoreka [IOK

35 MoKazareaeM https://m.edsoo.ru/7f42154¢
CBolicTBa CTENEHU C HATYpaJIbHBIM bubmuoteka [LIOK

36 MoKa3aTeaeM https://m.edsoo.ru/7f4218be

bubnmmoreka [IOK
37 Muorounensl https://m.edsoo.ru/7f42276¢
bu6imorexa [JOK

38 MHOrO<IeHE! https:/m.edsoo.ru/7f422930
CroxeHue, BBIYMTaHUE, YMHOKEHHUE bubnmmoreka [IOK

39 MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
CrnoxeHue, BEIYMTAHUE, YMHOKEHUE bubnuorexa [JOK

40 MHOT'OYJIEHOB https://m.edsoo.ru/7f422¢cc8
CnoxeHue, BBIYUTAHUE, YMHOKEHUE bubnuoreka [JOK

41 MHOTI'OYJICHOB https://m.edsoo.ru/7f422fca

" CnoxeHue, BBIUUTaHUE, YMHOKEHUE bu6nuoreka [JOK

MHOTI'O4YJICHOB

https://m.edsoo.ru/7f423182
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@opMyIIbI COKPAIIEHHOTO

bu6mmoteka [IOK

43 YMHOXKEHHUS https://m.edsoo.ru/7f42432a
@opMyJIbl COKPAIIEHHOTO bubmuoreka [JOK

4 YMHOKCHHS https:/m.edsoo.ru/7f42464a
@opMyJIbl COKpPAIIEHHOTO bubnuoreka [JOK

435 YMHOXEHHUS https://m.edsoo.ru/7f424c12
DopMyJIbl COKpPAIIEHHOTO bubmuoreka [JOK

46 YMHOXEHUSA https://m.edsoo.ru/7{424fd2
DopMyIIbl COKpaIEHHOTO bubnuoreka [IOK

47 YMHOKEHIS https:/m_edsoo.ru/7f4251d0
PaznoxxeHrne MHOTOWIEHOB Ha bu6moreka [JOK

48 MHOKHUTEIIN https://m.edsoo.ru/7f423312
Pasnoxenrne MHOTOYICHOB Ha bubmuoteka [JOK

49 MHOHUTEIIN https://m.edsoo.ru/7f4237fe
Pa3noxeHne MHOTrO4JIEHOB Ha bubnuorexa [JOK

50 MHOXUTEIN https://m.edsoo.ru/7f4239de
Paznoxenne MHOTOWIEHOB Ha

51 MHOKHUTEIIN

5 KonTponbhas pabota no teme

> "AnreOpanyeckue BelpaxeHus"
YpaBHeHuUe, IpaBUIIa

53 npeoOpazoBaHus ypaBHEHUS,

PaBHOCHIIBHOCTb YPaBHEHUI
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JIuHeitHoe ypaBHEHHE C OJTHON

54 IIEPEMEHHOM, peLICHUE JIMHEUHBIX
ypaBHEHUI
JInHenHoe ypaBHEHHE C OHOMN

55 IIEPEMEHHOM, PEIIECHHE JTMHEHHBIX bubnmorexa HOK
ypaBHeHwuit https://m.edsoo.ru/7f420482
JInHeiHoe ypaBHEHHE C OJHON

56 IIEPEMEHHOM, PEIIEHNE JINHENHBIX
YpaBHEHUU
Penrenue 3amay ¢ MOMOIILIO bu6mmoreka [IOK

57 YpaBHEHHIA https://m.edsoo.ru/7f42064e
Pemenue 3aga4d ¢ moMoupr0 bubmmoteka [IOK

58 ypaBHeHHit https://m_edsoo.ru/7420806
Pemenue 3agau ¢ noMoIpro bubmuorexa [JOK

59 YpaBHEHUI https://m.edsoo.ru/7f4209a0
Penrenue 3amay ¢ moOMOIILIO bu6mmoreka [IOK

60 YPaBHEHHMU https://m.edsoo.ru/7f420e6e
JInHenHoe ypaBHEHHE C IBYMS bubnuoreka [JOK

61 NEpPEMEHHBIMHU U €ro rpaduk https://m.edsoo.ru/7f427¢32
JInHenHOe ypaBHEHHE C IBYMS bubnuoreka [JOK

62 MePEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427¢8a

63 Cucrema IByX JTUHEHHBIX bubnmoreka [JOK

YpaBHEHHH ¢ IByMsI IEpeMEHHBIMU

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JUHEHHBIX

64 YpaBHEHUH C ABYMS IEPEMECHHBIMH
CucreMa IByX JTMHEHUHBIX
65 YpaBHEHUU € ABYMSI IEPEMEHHBIMU
Cucrema IByX JIMHEHHBIX
66 YpaBHEHUH C ABYMS IEPEMEHHBIMU
. bubmuorexa [JOK
67 Pemenne CHCTEM ypaBHEHM https:/m edsoo.ru/7f4284de
. bu6moteka [IOK
68 Pewmenne crcreM ypasHeHuH https://m.edsoo.ru/7f42865a
5 bu6moteka [IOK
69 Pemenne cucteM ypaBHeHUH https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHUM
71 Pemenue cucrem ypaBHEeHUI
Konrpomnbnas padora no reme bubmuoteka [LIOK
72 "JIu"elHbIc ypaBHeHI/Iﬂ" https://m.edsoo.ru/7f421044
. bu6moteka [IOK
73 Koopautara To4ku Ha npAMoi https://m.edsoo.ru/7f41de76
bu6mmoteka [IOK
74 Hucnosbie MPOMEKYTKH https://m.edsoo.ru/7f41d{f2
75 YucnoBbie TPOMEXKYTKH
Paccrosinue Mex 1y 1ByMsi TOUKaMU
76 KOOPAMHATHOW MPSIMOM
77 PaccrosiHue Mex 1y 1ByMs TOUKaMHU

KOOPJMHATHOM IIPSIMOM
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IIpsimoyrosibHas cucrema

bu6mmoreka [JOK

78 KOOpJIMHAT HA TJIOCKOCTH https://m.edsoo.ru/7f41el6e
[IpsimoyronbHas cuctema bubnuoreka [IOK
79 KOOpAWHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
[Tpumeps! rpaduKoB, 3a1aHHBIX bubmuoteka [IOK
80 bopmynamu https://m.edsoo.ru/7f41e8a8
[Tpumepst rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
81 dbopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps rpaduKoB, 3aJaHHBIX
82 bopmynamu
Urenue rpadMKoB peabHBIX bubnuoreka [JOK
83 3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
UYrenue rpaduKoB peasbHbIX
84 3aBHCUMOCTEN
bubmuorexa [JOK
85 IonsTre (yHiamy https://m.edsoo.ru/7f41ef06
86 ['padux GpyHkuun
. . bubnuoreka [IOK
87 Ceoiictsa QyHKumit https://m.edsoo.ru/7f41{078
. . bubnuoreka [JOK
88 CeolicTBa (yHKIMH https://m.edsoo.ru/7f41f1fe
5 bu6mmoreka [JOK
89 Jluneiinas GyHKIUA

https://m.edsoo.ru/7f427282
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bu6mmorexa [JOK

20 Tmeinas QyHKmA https://m.edsoo.ru/7f427412
[TocTpoenue rpaduka TuHEHHON bubnuoreka [JOK

91 byHKIHH https:/m.edsoo.ru/7426d e
[TocTpoenue rpaduka TuHEHHON

92 byHKITIN

93 I'padux QynkIumM y =[X|

94 I'paduk pynkuuu y =[x|
KonTponbHas paboTa o teme

o "KoopauHaTh 1 Fpa(bI/IE(I/I. Bu6smoreka [[OK
Oynkuuu" / Beepoceuiickas https://m.edsoo.ru/7f41f50a
npoBepouHas pabora
HtoroBast KOHTpOJIbHAs paboTa /

96 Bcepoccuiickas mposepodHast Bu6mmorexa [HOK
pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHATUH U

97 METOJIOB  Kypca 7  Kiacca,
00001IeHe 3HaHu |
[ToBTOpEHNE OCHOBHBIX MOHATUH U

98 METOZI0OB ~ Kypca 7  Kiacca, Bubmiorexa TIOK
060BIICH e 3HAHMIA https://m.edsoo.ru/7f429f32
[ToBTOpEHNE OCHOBHBIX MOHATHH 1

99 METOJOB  Kypca 7  Kiacca, Bubmmoreka [IOK

00001IeHNE 3HAHUT

https://m.edsoo.ru/7f42a0e0
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[ToBTOpEHNE OCHOBHBIX MOHATUI U

100 METOJIOB Kypca 7 Kjacca, 1
0000111IeHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX IMOHATUN U

101 METOJ0OB  Kypca 7  Kiacca, 1 bubimoreka IIOK
00001IeHnE 3HAHUMN https://m.edsoo.ru/7f42a27a
[ToBTOpEHME OCHOBHBIX MOHATHN U

102 METONOB  Kypca 7  Kiacca, 1 bubmorexa [IOK
000011Ie e 3HAaHUI https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOT'PAMME



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne T Jlata nugposbie
/i €Ma ypoka Beero KOHTPOJI])HLIe HpaKTquCKHe H3ydeHust Oﬁpa?.OBaTeJII)HHe
padoThI padoThI pecypcsi
! K . ! bu6imorexa [JOK
BaZpaTHBIM KOPCHb 13 HHCITA https://m.edsoo.ru/7f42d452

[TonsiTue 00 ppaMOHATEHOM bubnuoreka LIOK

2 YHCIe 1 https://m.edsoo.ru/7f42eaaa
JlecsiTuuHbie TPUOIMKEHUS

3 HUPPALIMOHATIBHBIX YHCET 1
JlecsiTuuHbie TPUOTMKEHUS

4 HMPPAIMOHAIBHBIX YHCETT 1

5 JlelicTBUTENBbHBIC YKCIIA 1
CpaBHeHME 1eHCTBUTEIBHBIX

6 qucen 1
CpaBHEHME EHCTBUTEIIBHBIX

7 qyucen !
Apudmernueckuii KBaIpaTHBINA

8 KOpEHb !

9 VYpaBHeHue BUIa X* = a 1
CoiicTBa apudmeTnyecknx bubmuorexa [JOK

10 KBaJPaTHBIX KOpHEN ! https://m.edsoo.ru/7f42d862
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11

CaoiicTBa apupMeTHIECKIX
KBaJIpaTHBIX KOpHEH

bu6mmorexa [JOK
https://m.edsoo.ru/7f42d862

[IpeobpazoBanre YHCIOBBIX

12 BBIPOKEHHH, COIEPIKALINX bubmnoreka IOK
KBaJIpaTHBIC KOPHH https://m.edsoo.ru/7f42dd26
[TpeobpazoBaHme YHCTOBBIX

13 BBIPOKEHHH, COIEP/KALINX bubmmoreka LIOK
KBaJIpaTHBIC KOPHU https://m.edsoo.ru/7f42ded4
[IpeoOpazoBanme YNCTOBBIX

14 BBIPAKEHHH, COEPIKAIINX bubmmoreka LIOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
[IpeobpazoBaHue YHCTOBBIX

15 BBIPOKEHHH, COIEPKALINX bubnunorexa IIOK
KBaJIpaTHBIC KOPHH https://m.edsoo.ru/7f42e¢262

bubmuorexa [JOK

16 CrteneHb C 1eNIbIM MOKa3aTeIeM hitps://m.cdsoo.ru/7f4354a4
CrannmapTHas 3alMch Yncia.

Pa3mepsl 00BEKTOB OKpPYKAIOLIETO

1 Mupa (0T AIEMEHTAPHBIX YaCTHIL JI0 BuGmorexa LIOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.1ru/7f436098
JUTUTEIILHOCTH TIPOIIECCOB B
OKpY>KalollleM MUpe

18 CBoiicTBa CTENEHU C LIEJIBIM bubnuoreka [JOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f435648
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CBoliCcTBa CTEIIEHHU C LIETBIM

bu6mmoteka [IOK

19 oKa3arejieM https://m.edsoo.ru/7f435648
CBoiicTBa CTEMNEHH C LIEJIBIM bubmuoreka [JOK
20 I10Ka3areyieM https://m.edsoo.ru/7f435648
CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
21 MOKa3aTeyeM https://m.edsoo.ru/7f43599a
CBoiicTBa CTETNIEHH C IIEJIBIM bubmuoreka [JOK
22 IOKa3aTeIeM https://m.edsoo.ru/7f435ed6
23 KBanpaTHblii TpéxwieH
24 KBagpartHsiii TpéxuwieH
Paznoxenue kBagpaTHOro bubnuoreka [IOK
25 TpEXWICHA HA MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
Paznoxxenue kBagpaTHOTrO bubnuorexa [JOK
26 TpEXWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KontponpHas padota mo temam
27 "KBanpatnsie kopHu. CreneHu. bubmuorexa LIOK
. " https://m.edsoo.ru/7f42ec80
KBagpartuslii Tpexuien
5 bu6mmoreka [IOK
8 Anrebparrieckas Apobn https://m.edso0.ru/7f430382
JlonycTuMble 3HaYEHUs
29 MePEMEHHBIX, BXO/ISIINUX B

anre6pa1/1quKI/Ie BbIPpaXXCHUA
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JlonycTumMble 3HaUEHUS

30 MEPEeMEHHBIX, BXOSIINX B
anredpanvecKue BbIpaKEHUs

a1 OcHoBHOE bubnmoreka [JOK
anreOpandecKou 1podu https://m.edsoo.ru/7f4308¢e6

. bu6anoreka LIOK

32 Coxparmenne 1pobeit https://m.edsoo.ru/7f430a8a
. bubnuoreka [IOK

33 Coxpamenye Apobeit https://m.edsoo.ru/7f430f44
. bubnuoreka LIOK

34 Coxpamenme Apodeit https://m.edsoo.ru/7f430f44
CrnoxxeHne, BHIYUTAHHEC,

35 YMHOXEHHUE U JIeJICHUE bubmorexa [IOK
anredbpandeckux apooei https://m.edsoo.ru/7f43128¢
CrnoxeHue, BBIUMTAHUE,

36 YMHOXEHUE U JEJICHUE bubmmorexa [IOK
anre6pandecKux ApoGeit https://m.edsoo.ru/7f4315c0
CrnoxxeHue, BBIYMTAHHUEC,

37 YMHOXEHHUE W JICJICHUE bubnnorexa IIOK
anreGpanueckux Apobeit https://m.edsoo.ru/7f4318c2
CroxkeHne, BHIYUTAHHEC,

38 YMHOXKEHUE U JICJICHUEC Bubmoreka [IOK

anredpandeckux apooen

https://m.edsoo.ru/7f431a20
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[IpeoOpazoBanme BhIpaXEHUH,

39 COJIepIKAIINX allreOpanvecKue E;I@.I/I;IOTG(I;E‘ H05f43259
npo6H ps://m.edsoo.ru. c
[IpeoOpa3zoBaHue BbIpaKEeHHIH,

40 COJICpPIKAIIUX ANreOpanIecKue 5;16{1/1;10“;‘3 HOEf432736
po6H ps://m.edsoo.ru.
[IpeoOpazoBaHue BEIpAKCHHM,

41 COZIEpIKAIIUX anredpandecKue EH@‘IZIOTe;(a HO/I§f432736
npobu ttps://m.edsoo.ru.
Kontponbnas pabora o teme bubmuorexa [JOK

42 "Anrebpaunueckas 1poos" https://m.edsoo.ru/7f431d36

bubmmoteka [IOK

43 Keanpathoe ypasHenne https://m.edsoo.ru/7f42eela

bu6mmoreka [JOK

44 Henonnoe kBaapaTHoe ypaBHEHHE https://m.edsoo.ru/7f42eela

bu6mmoreka [JOK

45 Henonnoe kBagpaTtHoe ypaBHEHUE https://m.edsoo.ru/7f42eela
®opMyna KOpHEH KBaJpaTHOTO bubnuoreka [IOK

46 YpaBHEHUSA https://m.edsoo.ru/7{f42£158
®dopmysa KOpHEN KBaJpaTHOTO bubnuoreka [IOK

47 ypaBHeHHs! https://m.edsoo.ru/7f42£3£6

" ®opMya KOpHEH KBaJpaTHOIO bubnuorexa LIOK

YpaBHEHUS

https://m.edsoo.ru/7f42f5a4
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bu6mmoteka [IOK

49 Teopema Buera https://m.edsoo.ru/7f42fef0
bub6maunorexa [JOK

50 Teopema Bueta https://m.edsoo.ru/7f430076
Pemenue ypaBHeHUH, CBOIAIINXCS bubmuorexa [JOK

51 K KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
Pewenne ypaBHeHUM, CBOAAILNXCSA bubmuoteka [IOK

52 K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
[Ipocreiimue bubnunoreka [IOK

>3 IpoOHOpaMOHATIFHBIE YPAaBHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimue bubmuorexa [JOK

>4 IpoOHOpalMOHATIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Pemienue TekCTOBBIX 3a7a4 C bubnmuoreka [JOK

33 MTOMOIIIBIO KBa/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42£75¢
Pemenne TekcTOBBIX 3a1a4 € bubmuorexa [JOK

56 ITOMOIIBIO KBAa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{816
Kontposbnas paborta 1o teme bubmuorexa [JOK

37 "KBagparHble ypaBHEHUS" https://m.edsoo.ru/7f4301f2

58 JInHelHOoe ypaBHEHHE C IBYMs

MePEMEHHBIMH, ero rpaduk,

MIPUMEpHI PEIlIeHUs] ypaBHEHUN B
LIETTBIX YHUCIIax
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59

JIuHeitHoe ypaBHEHHUE C IBYMsI
MEPEMEHHBIMH, €r0 rpaduk,
MIpUMEpHI pellIeHUs ypaBHEHUN B
LEJIBIX YUCIIax

60

JIuHeitHoe ypaBHEHHUE C IBYMsI
MEPEMEHHBIMH, €r0 rpaduk,
MIpUMEpHI pellIeHNs] ypaBHEHUH B
LEJIBIX YUCIIaxX

61

Pemenue cucrem IByX JTUHEMHBIX
YPaBHEHUU C ABYMs IIEPEMEHHBIMU

62

Pemenne cucreM AByX JTMHEHHBIX
YPaBHEHHUH C IByMS IEPEMEHHBIMU

63

Pemrenue cucreM AByX JTUHEHHBIX
YPaBHEHHUH € JBYMS IEPEMEHHBIMU

64

[Ipumepsbl penieHust CUCTEM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

65

IIpumepsl peleHus CUCTEM
HEJIMHENHBIX YPaBHEHUH C ABYMS
[IEPEMEHHBIMU

66

I'paduueckast HHTEpIIpETAIIS
YPaBHEHHUS C ABYMs IEPEMEHHBIMU
Y CHCTEM JIMHEHWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6moreka [IOK
https://m.edsoo.ru/7f43d6d6
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I'padmueckas untepnperanus

bu6mmoteka [IOK

67 YPaBHEHUS C ABYMS [IEPEMEHHBIMU https://m.edsoo.ru/7f43d6d6
Y CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMU
Pemenue TeKCTOBBIX 3a7a4 C
68 IIOMOILIBIO CUCTEM YPAaBHEHUI
Perrenne TeKCTOBEIX 3aj1a4 C
69 IIOMOILBIO CUCTEM YPAaBHEHUIN
Pemrenne TekcToBBIX 3a1a4 ¢
70 ITIOMOILBIO CUCTEM YPAaBHEHUIN
HucnoBble HEPABEHCTBA U UX
71 CBOMCTBA
YucnoBble HEPABEHCTBA U UX
72 CBONCTBA
73 HepaBeHCTBO ¢ 01HOM ITEPEMEHHOM
JIvHeiHbIe HEpaBEHCTBA C OAHOM bu6mmoreka [IOK
74 IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c692
JIuHeNHbIe HEpAaBEHCTBA C OHOM bub6maunorexa [JOK
73 IIEPEMEHHOMN U UX PEUICHHE https://m.edsoo.ru/7f42¢840
JInHeliHbIE HEpaBEHCTBA C OTHOM
76 MEPEMEHHOM U X pEIICHUE
77 CucrteMbl JIMHEHHBIX HEPABEHCTB C bubmuorexa [JOK

OJIHOM IIEPEMEHHON U UX PEIICHUE

https://m.edsoo.ru/7f42¢cb88
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Cucrembl TMHEWHBIX HEPABEHCTB C

bubmmoreka [JOK

78 OJIHOM MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
CucrteMbl JIMHEHHBIX HEPABEHCTB C

79 OJIHOM MEPEMEHHON U UX PELIEHHUE
N3o06paxenue pemeHus JMHEHHOTO

80 HEPAaBEHCTBA U UX CHCTEM Ha but6miorexa IOK
YHCITOBOI MPAMOit https://m.edsoo.ru/7f42c9e4
N3o06paxenue pemieHus TMHEHHOTO

81 HEPaBEHCTBA U UX CHCTEM Ha bubmiorexa IOK
4HCI10BOH IIPAMOIL https://m.edsoo.ru/7f42c9e4
KonTponpHas pabota mo Temam

]2 "HepasenctBa. Cuctembl
ypaBHEHHN"

bu6mmorexa [JOK

83 IonsTne pyHKumn https://m.edsoo.ru/7f433¢12
OO6nacTh onpeneneHus u bubmuoreka [JOK

84 MHO>KECTBO 3HAUCHUN (DYyHKIUU https://m.edsoo.ru/7f433d84

&5 CriocoObl 3amanust PyHKITUN

86 I'padux GyHkIIIN
CBoiicTBa pyHKINHU, UX

87 oTOOpakeHHE Ha rpaduke

a3 Urenue u moctpoeHue rpadukoB

byHKIUH
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[Tpumeps! rpadukoB GyHKIHH,

89 OTPaXKAIOIIUX pealIbHbIE MPOIIECCHI
OyHKIHMH, OIMHUCHIBAIOLINE MPIMYIO

90 ¥ 0OpaTHYIO PONOPIUOHATIBHBIE brbmorexa LIOK
3aBHCHMOCTH, UX rpabuKi https://m.edsoo.ru/7f434bbce

91 I'unepbomna

bu6moteka [IOK

92 I'nmepbora https://m.edsoo.ru/7f4343e2

bu6mmoreka [JOK

93 I'padux pyrkimm y = x> https://m.edsoo.ru/7f434572
OyHkuun y =x2, y =x°, y = VX, y =

94 |x|; rpadrrgeckoe pemrenue EH6H/I;IOT6§3 H05f434d38
YPaBHEHUU U CUCTEM YPABHEHUI Hpai Medsoo.n
[loBTOpEHNE OCHOBHBIX MOHITHI U
METOJIOB KypcOB 7 1 8 KJIacCOB,

95 00001IeHYEe 3HAHHIA / bubnmorexa HOK

N https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHas
pabora
Htorosas xoHTposbHas pabdora /

96 Bcepoccuiickast poBepovHas Bubmoreka LIOK
pabora https://m.edsoo.ru/7f434eb4
[ToBTOpEHME OCHOBHBIX MOHSATUI U

97 METOJIOB KypcOoB 7 M 8 KJIaccos,

0000111eH1E 3HAHUI
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[ToBTOpEHNE OCHOBHBIX MOHATHUNA U

98 METOJIOB KypcoB 7 W 8 KIIaccos, 1 bubmnuoteka LIOK
0000IIIeHYE 3HAHUU https://m.edsoo.ru/7f43736¢
[ToBTOpEHNE OCHOBHBIX MIOHITHM U

99 METOZI0B KypcoB 7 M 8 KJIaccos, 1 bubmmoreka IOK
000011IEHYE 3HAHUN https://m.edsoo.ru/7f437510
[ToBTOpEHME OCHOBHBIX MOHSATUI U

100 METOJI0B KypcoB 7 M 8 KIIaccoB, 1 bubmuorexa IIOK
000011IEHYE 3HAHUN https://m.edsoo.ru/7f4376b4
[ToBTOpEHNE OCHOBHBIX MOHATHH U

101 METO/IOB KYpCOB 7 M 8 KJIaccos, 1 bubnmorexa [IOK
0000I11IeHYE 3HAHUN https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHITUM U

102 METO/I0B KypCcOB 7 M 8 KIIacCOB, 1 bu6muorexa [IOK
0000I11IeHYE 3HAHUU https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO HACOB I1O 102

[NPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KognuyecTBo yacos

KoHTpoabHbIe
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHU S

DJIeKTPOHHbIE
nu@posbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Parnmonanbuble uncna,
MppalvoOHAJIbHBIC YKCIIa, KOHEUHBIC
1 OECKOHEYHBIC IECATUIHBIC IPOOU

MHuoxecTBO JeliCTBUTEIBHBIX
YHCell;, IeHCTBUTEIIbLHBIE YHCIIa KaK
OEeCKOHEYHBIE AeCITUYHBIC APOOH

B3auMHO 0IHO3HAYHOE COOTBETCTBUE
MEX]Ty MHOXKECTBOM
JICHCTBUTEIILHBIX YUCEN U
MHO’KECTBOM TOYEK KOOPIUHATHON
IpsIMOM

CpaBHEHHE NEHUCTBUTEIBHBIX YHCEIT,
apudmeTnyeckue AeHCTBUS C
JNEHCTBUTENbHBIMH YUCIIaMU

[TpubnmxénHOE 3HaUEHNE
BCINYHHBI, TOYHOCTH HpHGHH)KeHI/IH

OkpyriieHue uncen

OkpyrieHue yncen

[Ipukuaka v OLeHKa pe3yJIbTaTOB
BBIYHUCJIIECHUN




[Ipukuaka u olleHKa pe3yJIbTaToB

Pa3I0KCHUEM Ha MHOXKHUTCIIN

? BBIYHCIICHUI
JIluneitnoe ypaBHenue. Pemenue

10 yPaBHEHMH, CBOIAIIMXCS K bubmorex [IOK
THHEHHEIM https://m.edsoo.ru/7f43bf66
JIunelinoe ypaBHeHue. Pemienue

11 YPaBHEHUM, CBOIAIINXCS K
JIMHEUHBIM
KBanparHoe ypaBHeHue. Pemenne

12 YPaBHEHU, CBOISAIIUXCSA K bubnmorexa LHOK
KBAJ[PATHBIM https://m.edsoo.ru/7f43¢c542
KBanparnoe ypaBuenue. Pemenue

13 yPaBHEHMH, CBOIAIIMXCS K bubmmorexa [IOK
KBa/PATHBIM https://m.edsoo.ru/7f43¢c542

bu6imorexa [JOK
14 bHKBa/paTHEIC ypaBHCHH https://m.edsoo.ru/7f43¢3d0
bubnmmoreka [IOK

15 bukBajipaTHBIC ypaBHEHNUS https://m.edsoo.ru/7f43¢3d0
IIpumepsl perieHns ypaBHEHUI

16 TPEThEU 1 YETBEPTOM CTEIECHEHN
pa3iioKeHUEM Ha MHOKUTEIU
[Ipumeps! perieHns ypaBHEHUI

17 TPEThEU U YETBEPTOU CTEIICHEN
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Pemenne npoOGHO-paninoHaIbHBIX

bu6mmoteka [IOK

18 YPaBHEHUU https://m.edsoo.ru/7f43c9b6
Pemenune npoOHO-parimOHATBHBIX bubmmoteka [LIOK

19 ypaBHEHUU https://m.edsoo.ru/7f43¢c9b6
Pemenue TekcToBBIX 3aaa4

20 anreOpanvyeckuM METOJI0M
Pemrenue TekCcTOBEIX 3a51a4

2l areOpandeckuM METO0M
PeureHne TekCTOBBIX 3a7a4

22 anredpandeckuM MEeToA0M

3 KonTpoabsHas pabora mo teme
"VpaBHeHUs ¢ OAHOM HlepeMeHHOoN"
YpaBHeHuUE € IByMs IEPEMEHHBIMU bubmuorexa [JOK

. U ero rpauk https://m.edsoo.ru/7f43d0b4
YpaBHEHHUE C IBYMS IEPEMEHHBIMU bubmuoreka [JOK

25 i ero rpadux https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX TUHEHHBIX

26 YpaBHEHUH € ABYMS NIEPEMEHHBIMU
U €€ peleHne
Cucrema 1ByX JTUHEHHBIX

27 YPaBHEHUH € ABYMS IEPEMEHHBIMU

U €€ pelIeHne
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28

Cucrema IByX JIMHEMHBIX
YPaBHEHUH € ABYMs [IE€PEMEHHBIMU
U €€ pelIeHne

29

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU U
e€ peuieHue

30

Pemenue cucrem 1ByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOU CTENEHU

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

31

Pemienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOM CTENEHU

bu6moteka [IOK
https://m.edsoo.ru/7f43d55a

32

Pewienue cucreM nByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JINHENHOE, a
JIpPYroe — BTOPOH CTEIIEHU

33

Pemenue cucrem 1ByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOM CTENEHU

34

['padraeckas mHTEpIIpETAIIUS
CUCTEMBI YPAaBHEHUM C IBYMs
NIepEMEHHBIMU

35

Pemenue TEKCTOBBIX 3a1a4
anre0pandecKuM crocooom
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Pemenue TEKCTOBBIX 3a/1a9

36 areOpanyeckuM crocoOom
; KonTtponsHas pabora o reme
7 .

"CucreMsl ypaBHEHHN"
UYucnoBble HEPABEHCTBA U UX

38 CBOMCTBA
UucnoBble HEPABEHCTBA U UX bubmuoreka [JOK

39 CBOICTBA https://m.edsoo.ru/7f43ad5a
JIuHeiiHble HEpaBEHCTBA C OJHOU bubnuoreka [IOK

40 MEPEMEHHON U UX PEIICHHE https://m.edsoo.ru/7f43af08
JInHeHbIE HEPABEHCTBA C OHOMN bub6maunorexa [IOK

4l IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEpaBEHCTBA C OAHOMN bu6mmoteka [IOK

42 IIEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f43af08

23 Cucrembl TMHEMHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX PELICHUE
CucreMbl TMHEVHBIX HEPABEHCTB C

44 OJHOM NEPEMEHHON U X PEIICHHE

4 Cucrembl TMHEHHBIX HEPABEHCTB C

3 OJIHOM IIEPEMEHHOMN U UX PELICHUE
46 KBanparHble HEpaBEHCTBA U UX bubnuoreka [IOK

perieHue

https://m.edsoo.ru/7f43b098
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KBa}IpaTHBIe HCPaBCHCTBA N UX

bu6mmoteka [IOK

47 pelieHne https://m.edsoo.ru/7f43b21e
KBanpaTHble HEpaBeHCTBaA U X bubmmoteka [LIOK
48 pelenue https://m.edsoo.ru/7f43b5a2
KBanpaTHble HepaBeHCTBa U HX
49 pereHue
KBanparHble HepaBeHCTBA U UX
50 perieHue
I'paduueckas nHTEpIIpETAIIUS
51 HEPABEHCTB U CUCTEM HEPABEHCTB C brbmmorera [IOK
JBYMST TIepEMEHHBIMH https://m.edsoo.ru/7f43b098
['paduaeckas mHTEpIIpETAIIUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
KonTtponsHas pabora no teme
>3 "HepaBencrna"
KBaaparnunas pynkmnus, e€ rpaduk bubmuorexa [JOK
>4 Y CBOMCTBA https://m.edsoo.ru/7f4396¢c6
Kanparnanas ¢pynkuus, e€ rpadgux bubnuoreka [IOK
>3 1 cBoiicTBa https://m_eds00.ru/7f439842
56 Kanparuunas gynkuus, e€ rpagux bubmuoteka [IOK

U CBOWCTBA

https://m.edsoo.ru/7f4399b4
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57

[Tapabomna, KOOpIMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUHU
napaboJIbI

bubmmoteka [IOK
https://m.edsoo.ru/7f439eb4

58

[Mapabona, KOOpAMHATHI BEPIIHHEI
napaboJibl, 0Cb CHMMETPUH
napaboJibl

bubnmmoreka [IOK
https://m.edsoo.ru/7f43a03a

59

[Tapabomna, KOOpIMHATHI BEPIIUHBI
napadoJIbl, 0OCb CAHMMETPUHN
napaboJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43alac

60

[TapaGoia, KOOpAWHATHI BEPIIHHEI
napaboJibl, 0Cb CHMMETPUHU
napaboJIbI

bu6moteka [IOK
https://m.edsoo.ru/7f43a31le

61

[Tapa6o:na, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUU
napaboJibl

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabona, KOOpIMHATHI BEPIIUHbBI
napadoJibl, 0OCb CAHMMETPUHU
napaboJIbI

63

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

b, y=k/x, y=x3, y=vx, y=[X|

64

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

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

65

I'paduxu Qynkumit: y =kx, y =kx +

b, y=k/x, y=x?, y=vX, y=[x|
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I'paduku pynkumii: y =kx, y =kx +

66 b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynxmumit: y =kx, y =kx +

67 b, y=k/x, y=x?, y=vX, y=[x|
I'paduku pynkumii: y =kx, y =kx +

68 b, y=k/x, y=x3, y=vX, y=[X|
KonTposasHnas pabora no teme bubnuoreka [IOK

69 "®yHKUu" https://m.edsoo.ru/7f43ab84
[TonsiTue ynciaoBoi bu6morexa [JOK

70 MIOCJIEIOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue MocieI0BaTeIbHOCTH

71 PEKYPPEHTHOM (pOpPMYJIIOH 1 brbmorexa LIOK
(bopMyJI0ii N-ro wiena https://m.edsoo.ru/7f43ebda
Apudmernueckas 1 reoMeTprUIecKas bubmuoteka [LIOK

72 Hporpeccuu https://m.edsoo.ru/7f43ed7¢
Apudmerrdeckast 1 reoMeTpruIecKas bubmuorexa [JOK

3 porpeccuu https://m.edsoo.ru/7f43f3b4
DopMyIIbl N-TO YIECHA
apuMeTHYeCcKOi U reOMeTPUUECKOM Bu6miorexa IIOK

74

IIPOTPECCHUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a
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75

@opMyIIbI N-TO YIEHA
apu(MeTHYECKON U TeOMETPUIECKO
IIPOTPECCHI, CYMMBI MIEPBBIX N
YJICHOB

bubnmmoreka [IOK
https://m.edsoo.ru/7f43ef2c¢

76

DopMyIIbI N-TO YIECHA
apu(MeTHYECKON U TeOMETPUIECKOi
IIPOTPECCHI, CYMMBI MIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIIbI N-TO YIEHA
apupMeTHyecKon 1

bu6moteka [IOK
https://m.edsoo.ru/7f43{72¢

reOMETPUYECKOH IIPOrPeECCU,
CyMMBI [IEPBBIX N YWICHOB

78

®opmyJibl N-TO WieHa
apuQMeTUIECKON U TEOMETPHUECKOM
MIPOTPECCHl, CYMMBI MEPBBIX N
YJICHOB

bu6nuoreka [JOK
https://m.edsoo.ru/7f43£8a0

79

N3006paxeHne 4ieHoB
apuQMeTUIECKON U TEOMETPHUIECKOM
MIPOrpeCcCcuil TOUKAMH Ha
KOOPAMHATHOW IIOCKOCTH
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80

M3o0pakeHune 4aeHOB

apu(MeTHYECKON U TeOMETPUIECKO

MPOTPECCHIT TOUKaMHU Ha
KOOPAMHATHOW INIOCKOCTH

81

JInHENHBIA 1 DKCIOHEHIINATIbHBII
pocT

82

Crno’xHbI€ MPOLIEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CroxHEBIE IIPOLCHTEBI

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

84

KoHnTtpoinbHas padorta 1o teme
"YucnoBwle MOCIe0BaTENLHOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpenue, 0600IIEHHE 1
cHCTeMaTu3aluus 3HaHUH. 3aIncCh,
CpaBHEHUE, ACHCTBUS C
JIECTBUTEIBHBIMU YHCIIAMH,
YUCJIOBas NMpsiMast

86

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHuH.

[IpouieHTBI, OTHOLIEHNUS, TPOIIOPLIAN

87

[ToBTOpenue, 0600IIEHHE 1
CHCTEMaTHU3allusl 3HAHUH.

Oxkpyrienue, npuOIMKeHNE, OLeHKa
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[ToBTOpenue, 0600IICHNE 1
cucreMarusanusa 3HaHuu. Pemenue

bu6mmoteka [JOK

88 TEKCTOBBIX 33124 apU(PMETHIECKUM https:/m.edsoo.ru/7f443b12
croco6om
[ToBTOpeHME, 0600IICHUE 1
cucreMaTu3anus 3HaHui. Pemenne Bu6uoreka [OK

89 TEKCTOBBIX 33124 apU(YMETHIECKUM https:/m.edsoo.ru/7f443cd4
croco6om
[ToBTOpEHME, 0000IICHHE U
cucreMaTus3anus 3HaHui. Pemenne Bu6muorexa LIOK

20 TEKCTOBBIX 3a/1a4 aPHPMETHICCKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpeHmE, 0600IICHUE 1

o1 CUCTEMaTHU3aLUs 3HAHUM. Bubmmoreka [IOK
[IpeoOpazoBanne  anreOpamvecKux https://m.edsoo.ru/7f4441ca
BBIPKCHHH, TOITYCTHUMbBIC 3HAYCHHUS
[ToBTOpEHME, 0000IICHHE U

9 CHCTEMATHU3aLUs 3HAHUM. Bubimoreka [LIOK
[IpeoOpa3oBanue  anredbpanyuecKux https://m.edsoo.ru/7f444364
BBIPKCHHH, TOIMTYCTHUMbIC 3HAYCHHUS

93 [ToBTOpEHME, 0000IICHHE U bu6mmoreka [IOK

CUCTEMATH3AA 3HAHUN.

https://m.edsoo.ru/7f444612

[IpeoOpazoBanne  anredpanvecKux
BBIPKEHUH, IOMyCTUMbIE 3HAUCHHSI
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[ToBTOpeHmE, 0600IICHUE 1
CcUCTEeMaTU3alus 3HaHUM.

bubnmmoreka [JOK

94
[IpeoOpazoBanue  anredpanvdecKux https://m.edsoo.ru/7f444a94
BBIPAXEHU, TOMYCTUMbIE 3HAUECHUS
[ToBTOpenme, 0600IICHNE 1
cucreMarusanys 3HaHu. OyHKIUK: Bu6inorexa LIOK

% TIIOCTPOCHHE, CBOMCTBA H3YICHHBIX https://m.edsoo.ru/7f444¢56
byHKIII
[ToBTOpEHME, 0000IICHHE U
cucreMaTusanys 3HaHu. OyHKIUK: Bu6mmoreka [IOK

26 IIOCTPOCHHE, CBOMCTBA H3YICHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEHME, 0000IICHHE U
cucreMarusanys 3HaHu. OyHKIUK: Bu6imnoreka LIOK

7 II0OCTPOCHHE, CBOMCTBA H3YICHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpEHME, 0000IICHHE U
cucreMarusanys 3HaHu. OyHKIUK: Bu6inorexa LIOK

28 II0OCTPOCHHE, CBOMCTBA H3YYCHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
[ToBTOpenue, 0600ImEeHNE U

9 CHUCTEMAaTU3ALMs 3HAHUM. Bu6munorexa [L{OK
I'paduueckoe penienre ypaBHEHUH U https://m.edsoo.ru/7f445516
UX CUCTEM

100 [ToBTOpEHME, 000OIICHHE U

CUCTEMATH3AAA 3HAHUN.
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I'pacdmuueckoe pemenne ypaBHEHUI
U UX CUCTEM

101 Hrorosas koHTpoipHas paboTa 1

O0001IeHME ¥ CUCTEMATU3ALUSA

102 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

7 KIIACC

Kon
IPOBEPAEMOro
pe3yJjbTarTa

IIpoBepsieMble npeMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucia U BEIUMCIIEHUS

1.1

BeimonusATe, coderas  yCTHbIE W NHUCHbMEHHBIE  MPUEMBI,
apudmernyeckue IeHCTBUS C palliOHATLHBIMU YUCIIaAMU

1.2

HaxonuTe  3HaueHMs  YMCJIOBBIX  BBIP@XKEHUH,  NPUMEHSTbH
pa3zHoo0pa3HbIe CIOCOOBI U MPUEMBI BBIYMCIIEHUS 3HAUEHUHN JPOOHBIX
BBIPKCHUH, COJCPIKAIIUX OOBIKHOBEHHBIE U IECATUYHBIC IpOOH

1.3

Ilepexoaute OT oOAHOM (OPMBI 3amUCH dYHCET K JpYyroi
(npeoOpa3oBbIBaTh  JIECATHUHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO0 B JICCATHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO APOOb)

1.4

CpaBHI/IBaTL " yHIopsasaAounuBaTh pallMOHAJIbHBIC YHCJIa

1.5

OxpyrasaTh unucna

1.6

BbINONMHATE NPUKUAKY U OLICHKY pe3ysbTaTa BBIYMCIICHUM, OLIEHKY
3HAYEHU YHWCIOBBIX BBIPAXECHUW. BBINOMHATE [OEUCTBUS €O
CTCIICHSAMU C HaTypaJILHLIMI/I I1O0Ka3aTCIIsIMU

1.7

[IpuMeHATh TPU3HAKK JEIMMOCTH, PA3JIOKEHHE Ha MHOXKUTEIN
HAaTypaJIbHBIX YHCET

1.8

Pemrate  MpaKkTUKO-OPUEHTHPOBAHHBIC  3a/add, CBS3aHHBIC C
OTHOIICHUCM BCJINYNH, HpOHOpI_[I/IOHaJ'II)HOCTI)IO BCJIINYHWH,
MPOICHTaMH, WHTEPIPETHPOBATh PE3yJbTaThl PEIICHHs 3a7ad ¢
Y4ETOM OTpaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00BEKTOB

AnreGpanyecKue BhIpaXKEHUS




2.1

Hcnonb3oBate anreOpanveckylo TEPMHHOJIOTHIO W CHMBOJIHKY,
IIPUMEHSATH €€ B IPOLIECCE OCBOEHHsI yUeOHOT0 MaTepuana

2.2

Haxoauts 3HaueHus OyKBEHHBIX BbIPAKEHUHN NPU 3aJaHHBIX
3HAQUYEHUSIX MTEPEMEHHBIX

23

BoimonHATe npeoOpa3oBaHUs LENOT0 BBIPAKEHUS B MHOTOYJICH
MpUBEACHUEM NOJIOOHBIX ClIaraeéMbIX, PACKPHITUEM CKOOOK

2.4

BBINOMHATE YMHOXKEHHE OTHOWIEHA HA MHOTOWIEH U MHOTOWICHA Ha
MHOTOYJIEH, MPUMEHATh (POpMyJbl KBagpaTra CyMMbl U KBaJpara
pazHoCcTH

2.5

OcCylIecTBISATh  pa3jOKEHUE MHOTOWIEHOB HA MHOXHUTEIU C
MTOMOIIIBIO BEIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYIITHPOBKU
cllaraeMbIX, IPUMEHEHUs (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS

2.6

[IpumeHsTH TpeoOpa3oBaHusi MHOTOUJICHOB /ISl PEIICHUS Pa3IHYHBIX
3a/1a4 U3 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 pealbHON IPAKTUKU

2.7

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpPaJIbHBIMU IMOKA3aTEIISIMU
IUTsl IpeoOpa30BaHMsI BHIPAKEHU I

VYpaBHEeHHS 1 HEPaBEHCTBA

3.1

Pewmrate nuHENHbIE ypaBHEHUS C OIHOW INEPEMEHHOM, NPUMEHSA
IIpaBUJIa IIEPEXOAA OT UCXOJHOTO YPABHEHUS K PaBHOCUIIBHOMY E€MY.

[IpoBepsTh, SIBASETCS JIM YUCIO KOPHEM YPaBHEHUS

32

[IpumensTH rpaduvecKkre METOIbI IPH PEIICHUH JTMHEHHBIX
YPaBHEHUH U UX CUCTEM

33

[TonGupatk mpuMepsI ap YUCed, ABISIOIUXCS PeHIeHUEM TUHEHHOT O
yYpaBHEHUS C ABYMS IEPEMEHHBIMU

34

CTpouTh B KOOPAMHATHOM IJIOCKOCTH rpaduK JTUHEHHOTO YpaBHCHUS
C IByMsI IEpEeMEHHBIMU; TOJIb3YACh TPAPUKOM, IPUBOAUTH IPUMEPHI
pelleHns ypaBHEeHUS

3.5

Pemate  cumcreMbl  ABYX ~JIMHEMHBIX YpPaBHEHMM C  JByMs

NEpEMCHHBIMHU, B TOM YUCJIC rpa(bnqecm/l




3.6

CocTaBiATh U pelaTh JIMHENHOE YPABHEHUE WM CUCTEMY JIMHEMHBIX
YPaBHEHUH 110 YCIIOBUIO 3a1a4l, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33J1a4¥l NOJIy4EHHBIA pe3yIbTaT

Koopaunars! u rpadpuxu. @yHKIun

4.1

N3o06paxarh Ha KOOPAMHATHOM NPSIMOM TOYKU, COOTBETCTBYIOIIME
3alaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, UHTEPBaJbl, 3allUChIBATh
YHCIIOBBIE TPOMEXKYTKH Ha AJIreOpanvdeckoM s3bIKe

4.2

OtmeuaTs B KOOPAMHATHOM INIOCKOCTU TOUYKH 110 3a1aHHBIM
KOOpPJIMHATAM

4.3

Crpouts rpaduku muHeHHbIX QyHKINNA. CTpOUTh TpaduKk GyHKIUU
y

= x|

4.4

OmnuceiBaTh ¢ NOMOLIBIO (DYHKIMHA U3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, ITPOU3BOIUTEILHOCTD, BpeMsi, 00bEM padOTHI

4.5

Haxoauts 3HaueHue GyHKIUY 10 3HAYSHHIO e€ apryMeHTa

4.6

[Tonumate rpaduueckuii crnoco0 TMpeACTaBICHUS M aHAIHM3a
uHbOpMalUY, HM3BJIEKaTh M HMHTEPIPETUPOBATH HMH(OPMALMIO U3
rpadMKOB peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepsIeMoro
pe3yjabTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJabTATHI OCBOCHHUS] OCHOBHOM
00pa30BaTeJIbLHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucna ¥ BEIUMCIIEHUS

1.1

Hcnonp3oBaTe  HavalbHbIE  NPEACTABICHUA O  MHOMECTBE
JNEUCTBUTEIILHBIX YUCEI UL CPABHEHUS, OKPYIVICHUS U BBIYMCIICHUH,
n300pakaTh JEHCTBUTEIbHBIC YHMCIA TOYKAMU Ha KOOPIUMHATHOM
psAMOI




1.2

[lpuMeHsATh TOHATHE apU(METHYECKOrO KBaJpPaTHOTO KOPHS,
HaxXOJUTh KBaJpaTHbIE KOPHHU, HCHOJIb3ys IpPH HEOOXOIUMOCTU
KJIBKYJISTOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKCHU,
COJIep KaIINX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOpHEN

1.3

Hcnons3oBark 3amucu OOJBIIMX KM MAJBIX YHUCE] C IIOMOIIBIO
JECATUIHBIX APOOEH U cTernener yncia 10

AnreGpanyeckue BhIpaXKEHUS

2.1

HpI/IMeHHTI) MNOHATHUC CTCIICHU C IICJIBIM IIOKa3aTCJICEM, BBIIIOJJIHATH
npeo6pa30BaHI/I51 BLIpa)KeHHﬁ, CoACpKAIUX CTCIICHU C UTCJIbIM
IIOKa3aTcjIeM

2.2

BBINONMHATE  TOXIECTBEHHBIE MPEe0Opa3oBaHUSI  PALMOHAIBHBIX
BBIPQKEHHII Ha OCHOBE IpaBWI JCHCTBUM HaJ MHOTOWICHAMHU M
anredpandecKuMu IpoosiMu

2.3

PacknanpiBath KBaJpaTHBIA TPEXWIEH HA MHOKUTEIIN

24

[IpumensaTs npeobpazoBaHusl BHIPAKEHUN ISl PELICHUS Pa3iMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MIPEJIMETOB, U3 PEaTbHON MPAKTUKU

VYpaBHEeHHS U HEPaBEHCTBA

3.1

PemraTs HHHeﬁHBIe, KBaApaTHBIC YPABHCHUA MW PAIHUOHAIBHBIC
YpaBHCHUA, CBOAAIIUCCA K HUM, CUCTEMbI ABYX ypaBHeHnﬁ C IByMA
IICPEMCHHBIMHA

3.2

[IpoBoguTh mpOCTEHMIINE HNCCIENOBaHMS YPAaBHEHHH M CHCTEM
ypaBHEHMH, B TOM 4HCI€ C MPUMEHEHHEM TIpadUuyecKuX
npeJcTaBieHuil (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMa
YPaBHEHMH peIIeHNUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

33

[lepexoaute OT cilOBEeCHOM (OPMYIUPOBKM 3amauu K €€
aredpanvyeckoil MOJIETN C MOMOILBIO COCTABJICHUS YPABHEHMS WU
CUCTEMbl ypAaBHEHUH, WHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJIy4EHHBIN pe3yibTar




34

IIpuMeHATH CBOMCTBA UHMCIIOBBIX HEPABEHCTB Uil CPaBHEHUS,
OLICHKH, pelIaTh JUHEHHbBIE HEPABEHCTBA C OJHOW NIEPEMEHHOU U UX
CHCTEMBI, 1aBaTh I'paMueCcKy0 WILTIOCTPALIMIO MHOKECTBA PELIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIUU

4.1

[lonnmath W WMCMONB30BaTh (YHKIMOHAIBHBIE TOHSTHS M SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OO0O3HAYECHUs), OMNMPEACNATh 3HAUYCHHE
(YHKIMHU 110 3HAYCHUIO apryMEHTa, ONPEAEIATh CBOMCTBA (DYHKIIUU
o e€ rpaduky

4.2

Ctpouts rpaduku 31eMeHTapHbIX QYHKUUN BUaa: y=k/x

kix

, ¥y =x%,y = X%y = [X|, onuchIBaTh CBOMCTBA YUCIOBOU (PYHKLINUHU 110 €€
rpaduxy

9 KUIIACC

Kon
NpPOoBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM
00pa30oBaTeJILHON MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucna U BEIUMCIIEHUS

1.1

CpaBHI/IBaTB " yInopsaaounBaTh PallMOHAJIbHBIC U UPPAalHOHAJIbHBIC
qucia

1.2

BreimonHaTh apI/I(bMeTI/ILIeCKI/Ie ,HeﬁCTBHH C paliliOHAaJIbHBIMH YUCJIAMU,
COUCTasA YCTHBIC U MMCbMCHHLIC HpI/IéMLI, BBITIOJIHATH BBIYHMCIICHUSA C
nppanuoHaJIbHBIMU YUCIIaMHU

1.3

HaXOI[I/ITB 3HAUYEHHS CTEIIEHEH ¢ OCJIBIMHM ITOKa3aTCIIsIMHU U KOpHCﬁ,
BBIYHCIIATh 3HAYCHHUA YU CIIOBBIX BI)Ipa)KeHI/Iﬁ




1.4

OprrJ’IS[TI) HCfICTBI/ITGJ'IBHBIG qucia, BBIIIOJIHATH INPUKUIKY
pe3yjibTara BBILII/ICJ'IGHI/II\/'I, OLICHKY YUCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI 1 HCPABCHCTBA

2.1

Pemarp JMHENHBIE W KBaJpaTHbIE YPAaBHEHMs, YpPaBHEHMS,
CBOJISIIIMECS K HUM, IPOCTEHIINE JPOOHO-palMOHAIEHBIC YPAaBHEHUS

2.2

Pemrate cuctemsl IByX JTMHEHHBIX YPAaBHEHHM C ABYMS IIEPEMEHHBIMU
U CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIIAETCS
JINHEWHBIM

23

Pemiate TekcTOBBIE 33aUn aNreOpanvyeckuM CIocOOOM C MOMOIIBIO
COCTABJICHMS] YPABHEHUs WJIM CHUCTEMBI JIBYX YPaBHEHUW C JIByMs
IIEpEMEHHBIMU

24

[IpoBoguTh mpOCTEWIINE HCCIENOBAaHMS YPAaBHEHHH M CHCTEM
YpaBHEHHW, B TOM UHCIIE C TIPUMEHEHHEM TpadUIeCcCKuX
IpeJCTaBiIeHU (HampuMmep, yCTaHABIUBATh, UMEET JIU ypaBHEHUE
WM CUCTEMA YPaBHEHUM pelIeHus, €ClIi UMEET, TO CKOJIbKO)

2.5

Pemate nMHENHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300paxarh peuieHre HePaBeHCTB Ha YHCIIOBOU MPSMOA, 3aITUCHIBATH
pelieHue ¢ IOMOLIbI0 CUMBOJIOB

2.6

Pemrate cucreMbl JIHMHEHHBIX HCPAaBCHCTB, CUCTCMbl HCPABCHCTB,
BKITIOYAIOIINE KBAJPaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE
CHUCTCMbI HCPABCHCTB Ha JHCJIIOBOU HpHMOﬁ, 3alMUCbIBATh PCHICHUC C
MTOMOIIII0 CHMBOJIOB

2.7

Hcrnonb30BaTh HEpaBEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIMHU

3.1

Pacno3naBate  (QyHKIMHM  WM3Y4YeHHBIX  BUIOB. lloka3pIBaTh
CXEMAaTU4YeCKH pacloJ0KEHHe Ha KOOPJMHATHOM  IUIOCKOCTH
rpadpuxkoB pynkumii Buna: y=kx, y=kx+b, y=»~k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HaueHUil K03()(UIIMEHTOB, ONMUCHIBATh CBOMCTBA
byHKIHIit




3.2

[Toka3pIBaTh CXEMAaTHYECKH pACIIOJIOKEHWE Ha KOOPAWHATHOW
IUIOCKOCTH TpadukoB (HyHKIMA BUna y = VX, y = |[X| ¥ ONUCHIBATH
cBoMcTBa (PyHKITUI

33

Ctpoutp M u300paxaTh CXEMaTUYECKH TpadUKd KBaJPATUIHBIX
(GYHKIMHA, ONHMCHIBaTH CBOWCTBA KBaJpaTHYHBIX (PyHKIMH MO HMX
rpadukam

34

Pacnio3naBate kBajpaTuuHylo (GYHKIUIO 1O (opMmylie, NPUBOAUTH
MpUMEpPbl KBAAPATHUHBIX (DYHKIMHA M3 peaJbHON KHU3HH, (PU3HKH,
reoOMeTpuHn

Apudmernueckas 1 FeOMETPUUECKasi IPOTPECCHH

4.1

Pacrio3naBath apuMETHUECKYIO H TEOMETPUIECKYIO MPOTPECCUU TTPU
Pa3HBIX CI0CO0ax 3aaHMs

4.2

BbINOMHATE BBIUKCIEHUS] C UCHOJIb30BaHUEM (OpPMYJ #-TO WieHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTPECCHii, CyMMBbI MEPBBIX N
YJIEHOB

4.3

N300paxarh 4JIeHBI MOCIEI0BATENBHOCTH TOYKaMHU Ha
KOOPJMHATHOM TIOCKOCTH

44

Pemate 3a1aun, CBs3aHHBIE C YUCIOBBIMU ITOCJIEIOBATEIBLHOCTSIMU, B
TOM 4HCJI€ 3aJa4d U3 pealbHOM JKU3HU (C HCHOJIb30BAHUEM
KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYMCIIEHUS
JpoOu OOBIKHOBEHHBIE M JIECSATUYHBIE, TIEPEX0]l OT OAHOI (OPMBI 3aIUCH
1.1 npobeit k apyrou. [loHsATHE palMOHATBLHOTO 4YKCIIA, 3allUCh, CpPaBHEHUE,
YIOPSIOYMBAHUE PALMOHATIBHBIX YHCEI
12 Apudmernueckre AeWCTBUS ¢ pallMOHAIbHBIMU YKciiaMu. Pemenue 3amaq u3
’ peaybHOM MPaKTUKU HA YaCTH, Ha Ipoou
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelelieHne, MpeoOpa3oBaHHe
' BBIPAXEHHUI Ha OCHOBE OINpEAEICHUS, 3a1Ch OOJBIINX YHCET
[IporeHThI, 3aNTUCh MTPOIIEHTOB B BHJIE IPOOH U IPOOH B BHJIE MIPOIICHTOB.
1.4 Tpu OCHOBHBIE 337]a4X HA MIPOLICHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHON
IIPAKTUKH
L5 [lpumeHeHne TPU3HAKOB  ACIMMOCTH, pa3loXeHHE Ha
' MHOXHTEJH HAaTypaJIbHBIX YHCE
16 PeanbHble  3aBUCHMOCTH, B TOM  YHUCIIe TpsMas u
' obpaTHast IPOMOPIIHOHATIEHOCTH
2 Anrebpanyeckue BbIpaKEeHUS
71 [lepemenHble, YMCI0BOE 3HAUEHHE BBIPAXKEHUS C IIepeMeHHOM. JlomycTrMble
' 3HAYEHHSI IEPEMEHHBIX
IIpencraBieHne 3aBUCUMOCTH MEKY BEIMYMHAMU B BUI€ (OPMYJIBI.
2.2
Borancnenus o hopmynam
)3 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPQKEHUH, TOXKIECTBEHHO
' paBHBIE BBIPAKECHUS
2.4 CBoiicTBa CTENEHU C HATYpaJIbHBIM [TOKa3aTeIeM
)5 OpHouneHsl 1 MHOTOWIEHBI. CTteneHh MHOTOWIeHa. Cllo)KeHHe, BEIYUTAHNUE,
’ YMHO>KEHUE MHOTOUYJICHOB




@opMyJibl  COKpAIIEHHOTO YMHOXKEHHSA: KBaJpaT CYMMBbI M KBajapaT
2.6 pasHocTu. DopMysia pa3HOCTH KBaapaToB. Pa3iiokeHHe MHOIOWIEHOB Ha
MHO>KUTENN
3 YpaBHeHus
31 VYpaBHeHHe, KOpEHb YypaBHEHHMs, NpaBuia IpeoOpa3oBaHUs ypaBHEHMS,
' PaBHOCHIIBHOCTh YPaBHEHUH
39 JluHeitHoe ypaBHEHHE C OJIHOW IMEPEMEHHOM, YMCIO KOPHEW JMHEWHOro
’ YPaBHEHUS, PELICHUE JTUHENHBIX YPaBHEHUN
33 CocraBiieHne ypaBHEHUH 110 yCIOBUIO 3a7auu. PelieHne TeKCTOBBIX 3a1a4 ¢
' MIOMOIIBIO YpaBHEHU
3.4 JIuneliHOE ypaBHEHHUE C IBYMS IIEPEMEHHBIMU U €T0 Ipaduk
Cucrema IByX JMHEWHBIX yYpaBHEHUH C IBYMs II€peMEHHbIMU. PerieHue
3.5 CHUCTEM YpaBHEHHUH CIIOCOOOM IMOJCTaHOBKH. [IpuMephl pereHus: TEKCTOBBIX
3a]1a4 ¢ TIOMOIIbIO CUCTEM YPaBHEHUN
oopauHatel U rpadpuku. OyHKIUU
4 K Oy
: 0OpAMHAaTa TOYKU Ha MPSMON
4.1 K
49 YucnoBsle IpOMEXYTKU. PaccTosiHuE MEX Ty IBYMs TOUKaMU KOOPAMHATHON
' PSIMOIA
[IpssmoyronpHas cuctemMa koopauHat, ocu Ox u Oy. AGciucca U opIrMHATa
4.3 TOYKHM Ha KOOPAMHATHOM IIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1aHHbIX (popMyaamMu. UTeHne rpaguKoB peatbHbIX
' 3aBUCHMOCTEH
4.5 Ionstue pynkuun. I'papuk pynkuuu. CoiicTBa QyHKIMI
4.6 JIunetinas gynkuys, e€ rpaduk. I'paduk pynxnmm y = [X|
47 I'paduueckoe pelieHne IMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX
' ypaBHCHUI
8 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS




Yuncna 1 BEIUUCICHUS

1.1

KBanpaThslii kopeHb u3 uncna. [lonsTue 00 uppannoHaIbLHOM YHUCIIE.

JecsTuunble MpUOIMKEHNS HPPALMOHAIBHBIX YHCET

CpoiicTBa apupMeTHUECKUX KBaJIpaTHbIX KOpPHEH M MX NPUMEHEHUE K

1.2 peoOpa30BaHUIO YUCIOBBIX BBIPAKEHUM U BHIYUCICHUSIM.
JlelicTBUTENIbHBIC YHCIIA
1.3 Crenens ¢ LeabIM NIOKa3aTesneM U e€ cpoiictBa. CTaHaapTHAs 3alKMCh YUCIIa
2 AnrebGpanyeckue BbIpaKeHUS
71 KBagpatubeiii Tpéxuien, pa3oKeHUEe KBAApaTHOrO TpEXUJeHa  Ha
' MHOKHUTEIH
2.2 Anrebpanyeckas 1po6s. OCHOBHOE CBOWMCTBO alrebpandeckoit 1poou
2.3 CrnoxxeHue, BRIYMTAaHUE, YMHOKEHHE, JICJICHUE alNTeOpanyeckux Apooeit
2.4 PannonanbHbIe BhIpakeHUs U UX MIpeoOpa3oBaHue
3 VYpaBHEHHS 1 HEPABEHCTBA
31 KBanparnoe ypaBHeHue, (popmyrna KOpHEH KBaIpaTHOTO YpaBHEHUSI.
' Teopema Buera
32 Pemenue ypaBHeHUM, CBOIAIINXCS K TUHEUHBIM U KBaIPATHBIM
3.3 [Ipocreiimue ApoOHO-palMOHAIbHBIE YPABHEHHUS
I'padmueckas nunTepnpeTanusi ypaBHEHHH C IByMs TIEPEMEHHBIMHU U CUCTEM
34 JIMHEHHBIX YPAaBHEHUH € IBYMs IepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHENUHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a7a4 aNredpandeckum crnocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA ¢ OAHON EPEMEHHOM
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU NEPEMEHHON
4

OyHKIMHU




41 [onste ¢ynkuuu. OOMacTh oONpeneNeHus W MHOXECTBO 3HAYCHHM
' ¢dbyukmuu. CriocoObI 3a1aHus QyHKITHI
4.2 I'paduk pynkuun. Yrenue cBoricTB GyHKIMU 110 e€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOIIUX PEaTbHBIE MPOIECCHI
44 ODYHKINH, ONMICHIBAIOIIUE MPSIMYIO U 00paTHYIO MPOMOPIIMOHATHLHBIC
' 3aBUCHMOCTH, UX TpaduKu
4.5 @yHKIUU y =x7 y = X7
4.6 Oyukuun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUI
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucia u BBIYUCICHUS
11 ParnmonanbHble 4nciia, UPPAllMOHANBHBIE YMCIA, KOHEYHbIE M OECKOHEUHBIE
’ JECSITUYHBIE TPOOH
MHOKECTBO  JIEUCTBUTENIBHBIX  YHUCEJ, JICUCTBUTEIIbHBIE 4YHCIA  KaK
- OecKOHEUHbIE JecSITUYHble OpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXAY MHOXECTBOM JAEHCTBUTENBHBIX YUCEN U KOOPAUHATHOU MPSMOM.
CpaBHeHHE NEWCTBUTEIBHBIX YHCEI
1.3 ApudmMeTrndeckne ASHUCTBHS ¢ JCHCTBUTEILHBIMU YHCIIAMHU
W3mepenusi, npubanxeHusi, oleHku. Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPa,
14 JUTUTENTFHOCTh TPOLIECCOB B OKpyskatomeM mupe. [IpubnmxéHHoe 3HaueHne
' BEJIMYMHBI, TOYHOCTH Npubamxenus. Oxpyrienue uncen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYMCICHUI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OJJHON ITEPEMEHHOMN
2.2 JIunelinoe ypaBHeHue. Pelienre ypaBHEHUN, CBOAAILIMUXCSA K IMHEWHBIM
2.3 KBanparnoe ypaBHenue. Penienrie ypaBHeHUM, CBOJAIINXCS K KBaIpaTHBIM




bukBanpatHoe ypaBHeHue. IlpuMmepsl pemieHuss ypaBHEHUH TPETbEH U

24 YEeTBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenue npoOHO-paiMoOHaNBHBIX YpaBHEHUIH
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenune cucreM ABYX JTMHEHHBIX YPABHEHUN C ABYMSI IEPEMEHHBIMU
29 Pemenne cucrem nByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHMHOE, a APYyroe —
' BTOPOW CTETIEHU
2.10 ['padmueckas unTEepIpeTanus CUICTEMbl YpaBHEHU C IBYMsI IEPEMEHHBIMU
2.11 Pemiennie TeKCTOBBIX 33/1a4 AreOpandecKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U X CBOICTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OJJHOU MEPEMEHHOU
2.14 Pemrenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHON
2.15 KBagpaTHbie HepaBeHCTBA
’ 16 I'paduueckast UHTEpIIpETAIMS] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS
' MEPEMCHHBIMHU
3 OyHKIMH
31 KBamparnunas ¢yskius, e€ rpaduk u cBoiictBa. [lapabGona, KOOpAWHATHI
' BEPIIUHBI TapaboIIbl, OCh CHMMETPUH TTapadoIIbI
3.2 I'paduku pyukumii y=kx, y=kx+b 1 ux cBOWCTBa
33 I'paduku dynkmuit y=k/x, y = x* u X cBOMCTBa
3.4 I'paduxu QyHKINH , ¥ UX CBOHCTBA
4 YucnoBble OCIEN0BATEIIBHOCTH
41 Omnpenernenre M crocoObl 3aIaHKsI YUCIOBBIX MOCTIEI0BATEIbHOCTEH. 3aiaHue
) MOCIIE0BATEIBHOCTH PEKyppEeHTHON hopmMyIioi 1 popMyJioif #-To djIeHa
49 Apudmernueckast mporpeccus. Dopmynbl n-ro  wieHa apupMETHUECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX 71 YIICHOB
43 I'eomerpuueckas mporpeccuss. @Dopmyibl 7-TO  4Yll€eHA TE€OMETPUYECKOU

MIPOrPECCUU, CYMMBI IIEPBBIX 71 YJICHOB




44 N300pakeHre WIEHOB apH(PMETHYECKOM M T'e€OMETPHUUECKON Mporpeccuit
' TOYKAMHU Ha KOOPJIUHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCIIOHEHIIMAIBHBIN pOCT
4.5 Cno>xHble TPOLIEHTHI

IIPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrPaMMbl OCHOBHOT0
o0mero oopaszosanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHSMU: MHOXECTBO, IOJMHOXECTBO,
orepany HaJ, MHOXKECTBaMHU; YMEHHUE ONEpUPOBATH MOHATHUIMU:
rpad, cBA3HBIM rpad, nepeBo, LUK, MPUMEHATh UX MPU pEIIeHUH
3aja4; yMEHHE UCMONb30BaTh TIpadUuecKoe TpeICTaBICHUE
MHOYECTB JUI ONMCAHUS pEaJlbHbIX IPOLIECCOB U SIBICHUH, IpPU
pelIeHnH 3aa4 U3 JPYTUX YYeOHbIX IPEIMETOB

VMmenue OIICPUPOBATDL ITOHATUAMM: OIIPCACICHHUEC, aKCUOMA, TCOpEMaA,
A0Ka3aTCJIbCTBO, YMCHHUC paClIO3HABATb MHCTHUHHBLIC W JIOXHBIC
BbICKA3bIBAHUS, MPUBOAUTH IPUMEPLI U KOHTPHIPUMEPLI, CTPOUTH
BBICKAa3bIBAHWA U OTPULAHHA BBICKA3bIBAHMI

YMeHue onepupoBarh MOHATUAMU: HATypalbHOE UYHUCIIO, IPOCTOE U
COCTABHOE YMCIIO, JE€IUMOCTh HATYpPAJIbHBIX 4YHCEN, IPU3HAKU
JETMMOCTH, 11€JI0€ YUCIIO0, MOJIYJb YUCIa, OOBIKHOBEHHAs IpoOb U
JecsTUYHas 1po0b, CTAaHAAPTHBIM BUJ YKCIa, PallMOHAIBHOE YHUCIIO,
UppalMOHAIBHOE YHUCIIO, apu(METHUECKHM KBaJpaTHBI KOpPEHB;
YMEHHE BBIIOJHATH JIEHCTBUS C 4YMCIAaMH, CpPaBHUBAThb U
yHOpsAOYMBaTh 4YHCIIA, MPEJACTABIATH YUCIA HA KOOPAWHATHOU
NpSIMOW, OKPYIJISITH 4YHCJAa; YMEHHE JeNaTh NPUKUIKY U OIEHKY
pe3yJibTaTa BEIUYMCIEHUN




VYMeHHe oneprupoBaTh MOHATHIMH: CTETIEHb C LEJIBIM IOKa3aTeleM,
apu(pMeTUYECKHI KBaIpaTHBIA KOPEHb, MHOTOYJICH, alreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOH CTENCHH
OoJibllle €MHMIIBI, YMEHHE BBIIOJIHATH pacu€Thl MO (opMyram,
npeoOpa3oBaHUsl IENbIX, JPOOHO-PAMOHATBHBIX BBIPAKEHUH |
BBIPQXEHUH C KOPHSAMH, pa3ioKeHHe MHOTOWIEHA HA MHOXHTENH, B
TOM YHCIIE C HCIOJIB30BaHWEM (HOpMysT pa3sHOCTH KBaApPaToB H
KBaJ[paTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBath MOHATUAMH: YUCIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PelllaTh JUHENHBIE U KBAIPaTHbIC YPABHEHMS,
JPOOHO-paIMOHANILHBIC YPAaBHEHUS C OJIHON TEPEMEHHOM, CHCTEMBI
JBYX JIMHEHHBIX YPaBHEHUH, JIMHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJlpaTHbIE U JpOOHO-pAallMOHAIbHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHCJIE U PELICHUH 3a7ad U3 JPYTUX [IPEIMETOB
U TPAaKTUYECKUX 3aJa4; YMEHHE MCIOIb30BaTh KOOPJIUHATHYIO
IpSIMyI0 U KOOPJIUHATHYIO MJIOCKOCTh AJISI M300pa)KeHUs pelieHui
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATHAME: GYHKIUS, TpaduK QYHKIUH, HYJIH

¢byHKIMH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHMsl, yObIBaHMsA, HauOoOJbIllee M HAUMEHbIIEE 3HAUYCHMS
GbyHKIMY; yMeHue OIIEpPUPOBATH MOHATUSIMH: npsiMas

MPONOPIIMOHAILHOCTh, JIMHEHHAsT (DYHKIIHS, KBaJApaTHIHas (yHKIIHS,
oOpaTHast MPOMOPIHOHAIBHOCT, Mapaboja, Tunepbosia; yMeHHE
cTpouTh rpaduku  QYHKIUNA, HCIONIB30BaTh Tpapukd IS
OTIpeJIeNIeHUs] CBOWCTB IMPOIECCOB M 3aBUCUMOCTEH, JJISI peUIeHHUs
3a7a4 U3 JPYruxX YYeOHBIX MPEIMETOB U PEaTbHOI JKU3HU; YMEHUE
BBIpaXKaTh (POPMyJIaMH 3aBUCHMOCTH MEKIY BETHUYHMHAMH

Ymenue OTIepUpPOBATH MOHSITUSIMHU: MOCIIEI0BATENIbHOCTD,
apupmeTnyeckass W TeoMeTpUyecKas MPOrpeccud; yMEHHE
HCIIOJIb30BaTh CBOICTBA MOCIEA0BATENbHOCTEHN, (OPMYIIBI CYMMBI U
o0IIero 4jieHa MpH PEHICeHUH 33734, B TOM YWCIE 337a4 U3 APYTUX
y4eOHBIX MPEAMETOB U peaTbHON KUZHU




YMeHue pemarh 3a/1a4i pa3HbIX THIOB (B TOM YKCJIE HA MPOLICHTHI,
JONMM U YacTH, JBWKEHHE, pabdoTy, LIeHy TOBapOB M CTOMMOCTH
TOKYIIOK U yCIIyT, HAaJIOTH, 33J]a4¥ U3 00JaCTH YIIpaBICHUS TUIHBIMU
U ceMeWHbIMH (DMHAHCAMH);, YMEHHE COCTaBISITh BBIPAKEHUS,
YpPaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl [0 YCJOBHUIO 3a/1ayH,
HCCIIEIOBATh MOyYEHHOE PEIIEHUE U OLIEHWBAThH MPaBIONOA00HOCTh
MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE30K, IpsMasi,
Iyd, JIOMaHa#, yTouI, MHOTOYTOJIBHUK, TPEYTrOJIbHUK,
paBHOOEIPEHHBIN 1 PAaBHOCTOPOHHUI TPEYTOJIbHUKH,

MPSIMOYTOJIBHBIN TPEyroJbHUK, MeIuaHa, OUCCEKTpuca W BBICOTA
TPEYrOJbHUKA,  YETBHIPEXYTOJNLHUK,  TapajieJorpaMM,  pomo,
NpSIMOYTOJIBHUK,  KBaIpaT, Tpamenusi;  OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (HUTypamu;
yYMEHHUE pelIaTh 3aaud, B TOM YHCJIC M3 IMOBCEJIHEBHOW JKU3HU, HA
HAaX0XJICHNE TEOMETPHUECKUX BEITUYHH C IPUMEHEHUEM U3YYCHHBIX
cBoMCTB (huryp u paxToB
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VYMeHne onepupoBaTh MOHSATHAMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; NapaJlJIeIbHOCTh U MEPIEHAUKYISIPHOCTh NPSMBIX,
yrojl MEXIYy HNpSMbIMH, NEPIEHAUKYJSAP, HAKIOHHAs, MPOEKLH,
nogobue  ¢uryp, 1NOMOOHBIE  TPEYrOJbHUKH,  CHUMMETpPHUS
OTHOCHTENBHO TOYKH M TPSIMOM; YMEHHE PacIio3HaBaTh PaBEHCTBO,
CHMMETPHIO U 1T0J1001e GUTyp, NapauIeIbHOCTh U

MEPIEHIUKYIISIPHOCTD MIPSMBIX B OKPYKAIOLIEM MUPE

11

YMeHue onepupoBaTh MOHATHSAMM: JJUHA, PAacCTOSHUE, YToOJl
(BesMuMHA yTia, CUHYC M KOCHHYC yIJla TPEYroJbHUKA), IUIOIIA/Ib;
yYMEHUE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMYJIbI NEpUMETpa U IUIOIIAAM
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAJHM Kpyra, o0beMa
MPSIMOYTOJIBHOTO Hapajuieenureia; yMEHUE MPUMEHSITh NMPU3HAKU
paBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEyTOJIbHHKA,
teopemy [ludaropa, TpUTOHOMETPHUYECKHE COOTHOUICHUS IS
BBIYMCIICHUS JIMH, PACCTOSHUH, IUIOIIAeH
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YMeHne wu300pakaTh IUIOCKME (UTYypsl M HMX KOMOWHAIUH,
MPOCTPAaHCTBEHHBIE (GHUTYpPHl OT PYKH, C IOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIH
CHMBOJILHOMY OITHCAaHHIO

13

YMeHue omnepupoBarh IMOHATUSMHU: MPSMOYTojibHas CHCTEMa
KOOpAMHAT, KOOPIMHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IIPOU3BEACHUE BEKTOpAa HAa 4YHUCIO, CKaIPHOEC IPOU3BEACHUE
BEKTOPOB; YMEHHME MHCIIOJIb30BaTh BEKTOPBl W KOOPAMHATHI IS
MPE/ICTaBJICHUSI TaHHBIX M PEUIeHMs 33/1a4, B TOM YHUCIE U3 JIPYTuX
yU4eOHBIX MPEJMETOB U PEANbHOM KU3HU
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YMeHue onepupoBaTh TMOHATHUSAMU: CTOJIOMKOBBIE U KPYTOBBIC
JarpaMMBbl, TaOJUIIBI, CpeiHee apupMeTHIECKoe, MeAnana,

HanOoJIbIIIee U HAMMEHBIIIEE 3HAYCHUs, pa3Max YMCIIOBOTO HAOOPa;
yYMEHUE W3BJIEKATh, MHTEPIPETUPOBATh M  IPeoOpa3oBbIBAThH
nH(POPMALINIO, TPEACTABICHHYI0O B TaONMIaX W Ha JMarpamMMax,
OTPa)KAOILYI0 CBOWCTBA U XapaKTEPUCTUKU PEATBHBIX MPOLIECCOB U
SIBJICHUM; yMEHUE paclo3HaBaTb W3MEHYMBHIC BEIIMYMHBI B
OKPY>KaIOILIEM MUDE

15

YMeHue onepupoBaTh MOHITHUSMHU: CIyYalHBIM OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HMCXO.)
CIIy4alfHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOJUTh BEPOSATHOCTH CIy4alHBIX COOBITHI B ONBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJlaud METOAOM OPraHM30BAaHHOTO Mepedopa U ¢ UCIOJIb30BAHHEM
MpaBWJIa YMHOXCHHS, YMEHHE OIICHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUI W SIBNICHUH, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXKAIOIIEeM MHpPE M B JKU3HH,
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHUN; 3HAKOMCTBO C
3aKOHOM OOJIBIITUX YHCEI U €T0 POJIBI0 B MACCOBBIX SIBJICHHUSIX
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YMenue BbIOMpaTh MOAXOAAIIUN M3YYEHHBIN METOJ AJIs pelleHus
3a/1a4y, PUBOJUTH IIPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB MaTeMaTUKU
B HCKYCCTBE, OIMCBIBaTh OTACIIBHBIC BBINAIOIIUECS PE3yJbTaThl,
IIOJIyYEHHBIE B XOJI€ Pa3BUTUsA MAaTEMaTUKH KAaK HAYKH, IPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOU
Y BCEMUPHOM UCTOPUH

INEPEYEHD 2JIEMEHTOB COAEPKAHU S, IPOBEPAEMbIX HA

OI'D IIO MATEMATHKE
Kon IIpoBepsieMblii dJIeMeHT COAEPKAHUSA
1 q
UCJIa U BBIUUCIICHUS
1.1 Harypanbable u nensie uncna. [I[pu3Haku JeIUMOCTH HENBbIX YHCET
12 OOBIKHOBEHHBIE u JIECSITUYHBIE  Apodu, MPOLICHTHI,
' OeCKOHEYHBIE TICPUONICCKUE IPOOH
13 PannonanbHble yncna. ApudmeTnyeckue onepamnuu ¢ pauoHalIbHBIMH
' YHUCIIaMU
14 JleiictBuTenpHbIe yrcna. ApudmMeTndeckre onepaluu ¢ 1eHCTBUTETbHBIMU
' YHUCIIaMU
15 [TpuOmmk€HHbIE BBIYUCICHUSA, TpaBUIa OKPYTJICHHs, MPUKHUJKA MU OLEHKa
' pe3yJibTaTa BEIYUCICHAN
2 AnrebpanyecKkue BbIpaKeHUS
2.1 BbykBeHHbIE BbIpakeHHsI (BBIPAKEHHS C IEPEMEHHBIMHU )
Crenenb ¢ 1enbiM nokazareneM. CTeneHb ¢ paliOHaIbHBIM [TOKa3aTeJIEM.
2.2
CBolicTBa CTEIIEHU
2.3 MHorouneHbl
24 Anrebpandeckas 1poob
)5 Apudmernuecknii  KOpeHb  HaTypaJibHOM  crteneHu.  [ledictBus ¢
' apuMeTHYeCKUMU KOPHSIMU HATYPaIbHOMN CTETICHU




ypaBHeHI/IH " HCPABCHCTBA

L[CJ'IBIC n I[pO6HO—paLII/IOHaJ'IBHBIe YPaBHCHUA. Cucrems! u COBOKYITHOCTH

3.1 o
ypaBHEHUI
39 Henble n 1poOGHO-palioHaIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB
3.3 Pertennie TekcTOBBIX 3a51a4
4 YucnoBele NOCIEN0BATENBHOCTH
4.1 [locnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEILHOCTEH
49 Apudmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyia CI0KHBIX
' IIPOIICHTOB
S OyHKIUU
@OyHkius, crnocodbl 3amaHus  QyHkuumu. I'padpux  ynkmun. O6Gnactb
orpezeNeHus] U MHOKecTBO 3HaueHui pynkuuu. Hynu ¢pynxnun. [TpomexyTku
5.1. 3HAKOMOCTOSAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (QYHKUMH. MakCUMyMbl U
MUHUMYMbl QyHKuuH. HaunOonbliee W HauMeHblllee 3HaYeHUE (PyHKIMM Ha
IIPOMEXKYTKE
6 KoopauHatsl Ha npsAMoi U IIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexkapToBbl KOOpAMHATHI Ha MJIOCKOCTU
7 ['eomeTpus
7.1 ['eomerpuueckue GUTypsl U UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojgsHUKI
7.4 OKpYXKHOCTb U KPyT
7.5 M3Mepenne reoMeTpuuecKuX BEIUUNH
7.6 Bekrtops! Ha niocKoCTH
8

BeposTHOCTB M cTaTuCTHKA




8.1

OmnuncarenbHas CTaATUCTHKA

8.2

BepositHocTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5

I'padmr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O HPOLUECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

Maremaruka. AnreOpa: 7-if kiacc: 0a30BbIi ypoBeHb: yueOHUK; 15-e nu3nanue,
nepepaborannoe MaxkapsraeB FO.H., Munmtok H.I'., Hemkos K.W. u np.; mox
penakuueit TensxkoBckoro C.A. AkunonepHoe o0miecTBo «M3naTenscTBo
«ITpocBemenue»

Anrebpa, 8 kmacc/ Mepsnsk A.T'., Tlononckuit B.b., Axup M.C.; non
penakuueit [lomonsckoro B.E., O0mecTBo ¢ orpaHMYeHHON
orBeTcTBeHHOCTHIO M3natenbckuii ientp « BEHTAHA-I'PA®y;
AxmmonepHoe o6mectBo «M3natenberBo «lIpocsemnienne» Anredpa,

9 kiacc/ Mep3msik A.T'., Ilonorckuit B.b., SIxkup M.C.; mox

penakuueii [logonsckoro B.E., O61iecTBo ¢ orpaHnyeHHOM
oTBeTCTBeHHOCThIO M3naTensckuii ieHTp « BEHTAHA-I'PA®Dy;

AxrmonepHoe obmiectBo «M3narensctBo «IIpocBemeruey

METOINYECKHUE MATEPUAJIBI UIA YUUTEJSA HUPPOBBIE
OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

['ocynapcTBeHHass oOpas3oBatenbHas miuardopma "Poccuiickas 37€KTpOHHas

mkona" https://resh.edu.ru/
NudopmarimoHHO-KOMMYHUKAITMOHHAS TUTaT(opma I YIUTENIeH U YICHHUKOB

«Cdhepym» https://sferum.ru/

bubmmorexa matepuanoB @I'MC «Mos mkona» https://myschool.edu.ru/
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