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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBISIETCS OJTHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHuUs: OHA
ofecrieynBaeT W3y4yeHHE JPYTUX JUCHUIUIAH, KaK €CTeCTBEHHO-HAYy4YHOTO, TaK U
T'YMaHUTAPHOTO LHUKJIOB, €€ OCBOGHHE HEOOXOIUMO JUIS MPOJOJDKEHHS 00pa3oBaHUS U B
MOBCETHEBHOM KHM3HHM. Pa3Butne y o0OyJaromuxcs HaydyHBIX TIPEJICTABICHHA O
MPOUCXOXKICHUM W CYIIHOCTH aire0pandecKkux aOCTpakuui, crmocode OTpaKeHUs
MaTeMaTHYeCKOM HayKoWl SBJICHUHW M TPOLIECCOB B MPUPOAEC U OOIIECTBE, pOJIH
MaTeMaTH4YeCKOTO MOJCIMPOBAHUS B HAYYHOM IO3HAHWM M B IPAKTHKE CHOCOOCTBYET
(OpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUST W KAYeCTB MBIIUICHHUS, HEOOXOIUMBIX JUIS
ajanTald B COBpeMeHHOM IudpoBoMm obOmecTBe. M3ydenue anreOpsl oOecmeynBaeT
pa3BuTHE yMEHHUS HaONIomaTh, CpPaBHHUBATh, HAXOIHWTh 3aKOHOMEPHOCTH, Tpebdyer
KPUTHYHOCTH MBIIIICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI
U BBIBOJBL, (GOpMYIHpOBaTh YyTBepkAeHHs. (OcBoeHHe Kypca aiuredpsl oOecnedynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCS: OHM HCHOJNB3YIOT JACAYKTUBHBIC W
WHAYKTHBHBIE PACCYKJIEHHsI, 0000IIeHe U KOHKPETU3AINI0, a0CTparupoBaHue W aHAJIOTHUIO.
OO6yuenue anreOpe MpeanojaraeT 3HAYUTENbHBIH O00BEM CaMOCTOSATEIBHOUN JCATEIHHOCTH
o0yJaromuxcs, IO3TOMY CaMOCTOSTEIBHOE pEIIeHHe 3aaad  SBISETCS pealn3anuei
JEeSATeTbHOCTHOTO TPHHIIATIA 00YIeHHUS.

B crpykrype mporpammbl ydeOHOTO Kypca «Anre6pa» aiasi OCHOBHOTO OOIEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJIEp)KATEIbHO-METOANYEeCKHe JTHHUN: «Yncna u
BBIUUCIICHUS», «ANTeOpanvecKkne BhIPAKEHU», «YpaBHEHHUS U HEPABEHCTBAY, « DYHKITHHY.
Kaxnmas u3 3TuX comepkaTeabHO-METOIMUECKIX JTHHUN Pa3BUBACTCS HA MPOTSHKEHUHM TPEX
JIET U3y4eHUs Kypca, B3aUMOJICHCTBYS ¢ IPYTUMHU €ro JUHUSIMH. B Xoae n3yuenus yueOHOTO
Kypca OOy4aromuMcsl TPUXOJIUTCS JIOTMUECKH pacCyXJaTh, HCIOJb30BaTh TEOPETHKO-
MHO>XECTBEHHBIH s3bIK. B CBS3M C 3TUM B mporpamMmy ydeOHOTO Kypca «Anredpay
BKJIFOUEHBl HEKOTOPBIE OCHOBBI JIOTMKH, IMPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHCS OCHOB
YHUBEPCAIBLHOTO MaTeMaTHIeCKoro si3bika. CoepKaTeIbHOM U CTPYKTYPHOU 0COOCHHOCTHIO
y4eOHOTO Kypca «Anredpay sIBISIETCA €0 HHTETPUPOBAHHBINA XapakTep.

Copnepxanne JuHUM «Yucna W BBIYUCICHHUSA» CIY)KUT OCHOBOW JUISl JalibHEHIEro
W3YYEHUS MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOMIMXCS JIOTUYECKOTO MBIIILICHHS,
(GbOopMHUpPOBAaHHMIO YMEHHS TMOJIb30BAThCA  QITOPUTMAMH, a Takke MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX ISl MOBCEIHEBHON >Xu3HU. Pa3BuTue moHATHUS O
Yyclie Ha YPOBHE OCHOBHOTO 0O0IIero o00pa3oBaHUS CBSA3aHO C PALMOHAIBHBIMH H
UppallMOHATILHBIMHU YHUCIIaMU, (JOPMUPOBAHUEM MPEACTABICHUI O JAEWCTBUTEIHLHOM YHCIIE.
3aBepliieHre OCBOCHUS YUCIOBOUM TMHIUHM OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Copepxanue nByX anreOpanueckux JMHUNA — «Alredpandeckue BBIPDAKEHUS» H
«YpaBHEHHSI U  HEPAaBEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHUIO Y  OOYyJaroMIMXCS
MaTeMaTHYeCKOro amrmapaTa, HeoOXOAMMOIO AJisi pelIeHHs 3ajad MaTeMAaTHUKH, CMEXKHBIX
MpeIMEeTOB U MPaKTUKO-OPHEHTUPOBAHHBIX 3a1ad. Ha ypoBHe OCHOBHOro OOIIEero
oOpa3oBaHusi y4eOHBIH MaTepuana TPYNIUPYETCS BOKPYT pAlMOHATBHBIX BBIPAKEHUI.
Anrebpa JeMOHCTpUpYET 3HAuU€HHWE MaTeMaTUKU Kak s3bIKa s [OCTPOCHHS
MaTeMaTHYeCKUX MOJeNel, OMmucaHus MPOILIECCOB U SIBICHUU pealbHOTO Mupa. B 3amaum
oOyueHusi anrebpe BXOJAT TaKKe AalbHEHIIee pa3BUTHE ANTOPUTMUYECKOTO MBIIIJICHHUS,
HE0OXO0IMMOTO, B YaCTHOCTH, JUISI OCBOEHHS Kypca WH(GOPMATUKU, U OBJIAJCHIUE HAaBBIKAMH
JeTyKTUBHBIX paccyxaeHuid. [IpeoGpazoBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpaXXEeHHUs1, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Cogmepxanue (QyHKIIMOHAIBHO-TpaUUECKOW JIMHUM HAIEJIGHO Ha MOJIydeHHUe
oOydaronuMucsl 3HAHUN O (QYHKIUAX KaK BaKHEHWIIeH MaTeMaTH4ecKOW MOJeNH s
ONMCAHMS U UCCIIENIOBAHUS Pa3HOOOPa3HBIX MPOLECCOB U SIBICHUH B MPHUPOJE U OOIIECTBE.



W3yuenne marepuaia CHocOOCTBYET Pa3sBUTHIO y OOYyYalOMIMXCS YMEHHUS MCIOJIb30BaTh
pa3nuyHbIC BBIPA3UTENbHBIE CPEJCTBA SI3bIKA MATEMATUKH — CIIOBECHBIC, CUMBOJIMYECKHE,
rpaduuecKkue, BHOCHT BKJIad B (POpMHpOBaHHE NPEACTABICHUH O PpOJM MAaTEeMAaTUKU B
Pa3BUTHH LUBWIA3ALUHU U KYJIbTYPBHI.

CornacHo yueOHOMY MIaHy B 7-9 kiaccax u3ydaercs y4eOHbBIH Kypc «Amnrebpay,
KOTOPBIN BKIIOYAET CIICAYIOIIME OCHOBHBIEC Pa3JeNibl coJlepxaHus: «Yucna U BEIYUCICHUS,
«AnredpanyecKue BRIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca
(3 gaca B Hepenio), B 8 kinacce — 102 yaca (3 yaca B Heneno), B 9 kimacce — 102 vaca (3 vaca
B HEJIETIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yucsa 1 BHIYUCTECHUS

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEX0]] OT OJHOM (HOpMBI 3amucu Apodei K
npyroi. IloHaTtne paunMoHalbHOTO 4YMCa, 3allChb, CpPaBHEHHE, YIOPSA0YMBAHHE
paloHaIbHBIX YKMcel. Apudmernyeckue IEHCTBUS ¢ pallMOHaIbHBIMU uyuciaMu. Pemenue
3aJla4 U3 pealbHON NPAaKTUKHU HA YacTH, Ha JpoOHu.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeJIeM: OTpeIeIeHNE, MPeoOpa30BaHNe BRIPAKEHHIH Ha
OCHOBE OIpEIeNICHHs, 3aUCh OOJBIIUX Yucen. [IponeHTsl, 3anrch MPOLEHTOB B BUJE APOOH
U poOH B BHJE MPOLEHTOB. TpW OCHOBHBIC 33/J]a4d Ha NPOICHTHI, PEUICHHWE 33134 W3
peanbHON NPAKTUKH.

[IpumeHeHne NpU3HAKOB JIETUMOCTH, Pa3ioKEHUE HA MHOKUTENIN HATypalbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM UYHKCII€ MpsiMasi U 0OpaTHas MPONOPIMOHAIBHOCTH.

Auaredpanyeckue BbIpakeHHs

[IepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. [lomyCcTUMBIE 3HAYEeHMS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXJY BEJIWYMHAMH B BUIE (OPMYIIBL.
Boruncnenuss mo ¢opmynam. I[IpeoOpa3zoBaHue OYKBEHHBIX BBIPaXKEHHUH, TOXIECTBEHHO
paBHbIE BbIpaXKEHMs], MPaBUiIa IPEOOpa30BaHUs CyMM U MPOU3BEACHUM, MPaBUIa PACKPBITUS
CKOOOK ¥ TIPUBECHUS TTO0J00HBIX CIaraeMbIX.

CBolicTBa CTEMEHH C HATYpaJIbHBIM MOKA3aTEIEM.

Opnounensl W MHorouwieHsl. CreneHb MHorowineHa. CroxkeHHe, BbIYUTAHUE,
YMHOKE€HHE MHOTrOWwIeHOB. DOpMyIlbl COKpPalIEHHOTO YMHOXKEHHS: KBaJpaT CYMMBbI H
KBagpar pazHocTH. PopMmyna pa3HOCTH KBaApaTtoB. Pa3okeHue MHOrOYJIECHOB Ha
MHOHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb  ypaBHEHHUs, TIpaBWiIa  MpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUJILHOCTb YPABHEHUM.

JIuneitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YHUCIO KOPHEW JIMHEHHOIrO ypaBHEHUS,
peuieHue JIUHENHBIX ypaBHeHUU. COCTaBIIEHHE YpPAaBHEHUMN IO YCIIOBHIO 3aJa4yd. Pemienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneitHoe ypaBHEHHE C JBYMsI IEpEeMEHHBIMU U ero rpaduk. Cuctema IByX JMHEWHBIX
ypaBHEHUH ¢ IByMs IlepeMeHHbIMH. PelieHue cucreM ypaBHEHUH CIIOCOOOM MOJCTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILBIO CUCTEM YPaBHEHHUM.

D yHKUUHA

Koopaunara Toukn Ha npsiMoil. YucnoBele nMpomMexyTkH. PacctosiHue Mexay AByms
TOYKaMHU KOOPJIMHATHOW MPSIMOIA.

[IpsmoyronpHas cuctema koopaunat, ocu OX u Oy. Abcuucca U OpAMHATA TOUYKH Ha
KOOpauHATHOU TuiockocTH. [Ipumeps! rpadukos, 3amanHbix dopmynamu. UteHue rpaduxos
peanibHbIX 3aBucuMoctel. [lonstue ¢ynkuuu. ['padux dynkmuu. CBoiicTBa (yHKIIHIA.
Jluneitnas Qynkiust, e rpadpuk. I'padux dynkumun y = |X|. 'paduueckoe perieHue
JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPAaBHEHUI.

8 KJIACC

Yucsia u BBIYUCTCHUS

KBagpatusiit kopenb u3 uucia. [lonartue o6 uppannoHanbHOM yHcne. [lecsaThuuHbie
MpUOIHKEHUs] UpPAllMOHATBHBIX uncel. CBoiicTBa apudMeTHdecKuX KBaJIpaTHBIX KOpHEH U
WX TpPUMEHEHHE K TpeoOpa30BaHUIO YHUCIOBBIX BBIPOKEHUH U BBIYUCIICHHSIM.
JleicTBUTENbHBIE YUCTA.

Crenenb c 1eJIbIM TIOKa3ateneM U e€ cBoiicTBa. CTaHIapTHas 3alKCh YUCa.

AuredpanyecKue BbIPaKeHH



KBagparHblii TpEXWIEH, pa3yIoKEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

AnreOpandeckast poOb. OCHOBHOE CBOMCTBO anreOpandeckoit npoow. CroxeHue,
BBIUMTaHHE, YMHOXKEHUE, JEJCHUE alredpandeckux Ipobei. PannoHanbHble BhIpa)KEHUS U
ux npeobpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, (hopmyna KOpHEH KBajapaTtHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMM, CBOIAIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpIpETaLINs YPAaBHEHUH C IBYMSI TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHUH ¢ ABYMs IepeMeHHBbIMU. [IprMepsl penieHnst CUCTeEM HEJIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YUucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBEeHCTBAa C OAHOM MepeMeHHOH. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM.

DyHKUUHA

[Tonarue ¢dynkuuu. OOIacTh ompeneaeHUuss W MHOXKECTBO 3HAUYCHMH (DYyHKIIHH.
CriocoOsl 3a1anus QYHKIIH.

I'paduk pynkuuu. Urtenne cBoiictB ¢yHkiuu no e€ rpaduky. IIpumepsl rpapukon
(GYHKIHM, 0TpaXkaloUINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONUCHIBAIOIINE MPSMYIO U 00paTHYIO IPOMOPIUOHATILHBIE 3aBUCUMOCTH, UX
rpadukn. PyHKIHH Y = X2, Y = X3,y = VX, y=|X|. [paduueckoe pemenne ypaBHeHHIT H
CUCTEM ypaBHEHMIA.

9 KJIACC

Yucna u BIYUCTIEHUS

PanponanbHple uucla, UppalUoOHalIbHbIE YHCIA, KOHEYHbIE M OECKOHEUHBIE
necsTUYHble ApoOu. MHOXKECTBO JEHCTBUTENbHBIX YHCEN, JEHCTBUTENbHBIE 4YHMCIA Kak
OecKOHEYHble JecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE  MEXKIY
MHOECTBOM JI€MCTBUTEIbHBIX YUCENI U KOOPAUHATHON MPSMOM.

CpaBHeHUE JEUCTBUTEIBHBIX YUCEI, apu(PMEeTUUECKUE NEUCTBUA C ACHCTBUTEIbHBIMU
YUCIIAMM.

Pa3mepbl 00bEKTOB OKPY)KAIOIIET0 MHUPA, UIUTEIHHOCTh MPOIIECCOB B OKPYXKAIOLIEM
MHpE.

[IpubmmkEéHHoe 3HAaYEHHE BEIMYMHBL, TOYHOCTh NpuUOMKeHus. OKpyIieHHe YHUCEll.
[Ipuknka v OLleHKa pe3yabTaTOB BHIYMCICHUIA.

YpaBHeHus 1 HEPaBEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHeHUH, CBOIALIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOJSIIMXCS K  KBaJpaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelnieHus ypaBHEHUN TPETbed U YETBEPTOM CTEIEHEH
pa3ioKEHUEM Ha MHOKHUTEIIH.

Pemenue  npoOHO-panioHanbHBIX  ypaBHeHMH.  PelneHue  TEKCTOBBIX — 3ajad
anredpanvdeckuM METOJIOM.

VYpaBHeHHe ¢ IByMs MEpeMEHHBIMU U ero rpaduk. PemeHue cucreM OBYX JIMHEHHBIX
YpaBHEHUH C ABYMs NEPEMEHHBIMU. PellleHne cucTeM ABYX ypaBHEHUM, OJHO U3 KOTOPBIX
TUHEHoe, a Apyroe — BTOpoil cteneHu. [ 'padudeckas HHTEpIpETaIis CUCTEMbl YpaBHEHUN
C ABYMsI IEPEMEHHBIMH.

Pemenmne TeKCTOBBIX 3a1au anreOpandeckium crocoooMm.

HucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Peurenne nMHEMHBIX HEPABEHCTB C OJHOM IEpEeMEHHOM. PelieHue cucreM JIMHEWHBIX
HEpaBEHCTB ¢ OJHOH nepeMeHHOl. KBaapaTHble HepaBeHcTBa. ['paduueckas nHTepnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.



DyHKUUHA

KBagparnunas ¢yakmus, e€ rpadux u coiictBa. I[lapabona, KOOpauHATHI BEPIIUHBI
napaboJIbl, 0Ch CHMMETPUH 1apaloJIbl.

Tpaduxn dysxrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , 1 ux cBoiicTaa.

Yuci10Bble MOCTEAOBATEIBLHOCTH H MIPOrPECCUH

[lonsiTiE  4MCIOBOM  MOCJIENOBATENBHOCTU.  3aJaHHE  IOCJIEI0BATEIbHOCTH
peKyppeHTHOH GopmyIoit u Gopmymoi N-ro dieHa.

Apudpmernueckass ©  reoMmerpuyeckas — mporpeccuu.  DPoOpMmyInel N-TO  4ieHa
apu(METHIECKON U TEOMETPUIECKON IPOTPECCHil, CyMMBI ITEPBBIX N YICHOB.

N3o06pakenne 4aeHOB apu(PMETHUECKOW M T€OMETPUYECKO MpOrpeccHii ToOUKaMu Ha
KOOPJIMHATHOMN IUIOCKOCTU. JINHEWHBIN U SKCIOHEHLIMAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA I[NPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHUS NPOTPaMMbI y4eOHOTOo Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTEeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHUEM K JOCTHUKECHHSM POCCUUCKUX MATEMaTUKOB M POCCUUCKOMN
MAaTeMaTHYEeCKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTIXKCHHM B JPYrMX Haykax u
MPUKIIAJHBIX cepax;

2) rpa’kIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEN TpakJIaHWHA U peajn3allud €ro Ipas,
MPEACTABICHUEM O MATEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAZUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXXKJAHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI, OMIPOCHI), TOTOBHOCTHIO
K OOCYXKIEHHIO DJTUYECKHX TMpOOJIeM, CBS3aHHBIX C TPAKTHYECKUM MPUMEHEHUEM
JNOCTIDKCHHM  HAyKHd, OCO3HAHHEM BaXXHOCTH MOPAIbHO-ITUUECKHX TMPHUHIIUIIOB B
JEITENbHOCTH YYEHOTO;

3) Tpy/i0BO€ BOCIIMTAHME:

YCTAaHOBKOM HAa aKTUBHOE Y4acTHE B PEIICHUM MPAKTHUYECKHUX 3a7a4 MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMaTHYECKOTO 00pa3oBaHUs HA MPOTSIKEHUU
BCEH JKM3HU I YCTICITHONW MPO(PECCHOHAILHON JAESITEIBHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0CO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM WHIUBUYAILHOU TPAEKTOPHH 00pa30BaHMs
1 KU3HCHHBIX TUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHATBHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MAaTEeMaTHUYECKHX
00BEKTOB, 3a7ad, pEHICHUH, pacCy)KIEHWW, YMEHHUI0O BHACTh MaTEeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOr0 MO3HAHMS:

OPHEHTAIIMEH B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKa, MPUPOJLI M OOIIECTBA, MOHMMAaHUEM
MaTeMaTHYeCKOW HAyKH Kak cepbl YeToBEYECKOW NeATEILHOCTH, ATAloB €€ pa3BUTHUS H
3HAYUMOCTH JUIS Pa3BUTUS LMBWJIM3ALMM, OBJIAJICHUEM S3bIKOM MaTEMAaTUKH U
MaTeMaTUYECKOM KYJbTYpOH KakK CPEJACTBOM IO3HAHUS MHUPA, OBJIAJCHUEM MPOCTECUIINMH
HaBBbIKAMU UCCIIE0BATEIILCKON IEATEIIbHOCTH;

6) pusnyeckoe BocnuTanue, (GopMHpOBaHHE  KYJbTYPbl  3I0POBbSI U
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO MPUMEHSATh MAaTEMaTUUYECKUE 3HAHUS B HHTEpPEcax CBOEro 3J0pOBbS,
BEJICHUS 3JI0POBOTO 00pa3a KU3HH (3I0pOBOE NMUTaHUE, cOATaHCUPOBAHHBIA PEKUM 3aHATHH
U OT/bIXa, peryispHas (u3nueckas akTUBHOCTD), COPMHUPOBAHHOCTHIO HAaBBIKA peIeKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0JIOrHYecKoe BOCIUTAHHE:

OpUEHTAIlMel Ha MPUMEHEeHHe MaTeMaTHUYeCKUX 3HAHUM IS peleHus 3aa4 B 00J1acTi
COXPaHHOCTH OKPYKAIOIIEH Cpenbl, MJIAHUPOBAHUS IMOCTYNKOB M OLIEHKA MX BO3MOXKHBIX
MOCIENCTBUN Ui  OKpY)KamwIled cpelpl, OCO3HaHMEM TI00aIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) amanTays K U3MEHSIONIMMCS YCJIOBHSM COIMAILHOM M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO AeSTETbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y
JIpyrux Jojaed, mpuoOperaT B COBMECTHOW JIESTENbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIETEHIIUU U3 OTBITA IPYTHX;



HEOOXOAUMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAHM, B TOM 4Yucie (HOPMYIHPOBATH
UJeu, TOHATHUSA, TUNOTE3bl 00 OOBEKTaxX M SBJICHUAX, B TOM YHCJIE PaHEe HEU3BECTHHIX,
0CO3HaBaTh JAeOUIUTH COOCTBEHHBIX 3HAHMA M KOMIIETCHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAI[MIO, BOCIPUHHMATh CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOIINI KOHTpMEp, KOPPEKTUPOBATh IPUHUMAEMbIE PELLICHUS U
JeWcTBUS, GOPMYTUPOBATH U OLIEHUBATh PUCKH U TIOCIECTBHS, (POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE 1eliCTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISIT U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKK MAaTEMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUM MEXIy MOHATUSAMHU, (OPMYIUPOBATH OIpPEAEICHUs] MOHSITHH,
YCTaHaBJIMBATh CYIIECTBEHHBIM MpU3HAK KiacCU(UKALMU, OCHOBAaHUS i1 0000LIeHUs U
CPAaBHEHUs1, KPUTEPUHU IIPOBOIUMOTO aHAJIM3A;

BOCIIPUHUMATh, GOPMYIHPOBATh U NMPEoOPa30BbIBATh CY)K/IECHUS: YTBEPAUTEIbHBIE U
OTpULaTeNbHbIE, €AMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBIABJIATE MATEMATHUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3HM W IIPOTHUBOPCUUA B
CbaKTaX, JaHHBIX, Ha6J'IIO}IeHI/I$IX N YTBCPXKIACHUAX, NpCAjiaratb KpUTCPHUU I BBISABJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIAaTh BBIBOJbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

pa3duparb J0Ka3aTeNbCTBA MAaTEeMAaTUYECKUX YTBEPXKACHWUH (IpsMble W OT
MPOTHBHOTO), MPOBOJIUTH CAMOCTOSITEIFHO HECIIOKHBIC JO0Ka3aTeNbCTBA MaTeMaTHYECKHX
(daxkTOB, BBICTpaMBaTh apryMEHTANMIO, MPHUBOAWTH TPUMEPHI M  KOHTPIPHMEPHI,
000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS,

BBIOMpATh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHMBATh HECKOJBKO BAapHUaHTOB
pelieHus, BBIOMpaTh HauOoJiee MOAXOJSIIUNA ¢ Y4ETOM CaMOCTOSITENILHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe N1eCTBUA

WCIIOJIb30BAaTh  BOMPOCHI  KAaK  HCCIENOBATENbCKMM  WMHCTPYMEHT  IMO3HAHMS,
(dbopMynupoBaTh BOMPOCH], (UKCUPYIOUINE MIPOTHBOpPEUHE, MPOOJIEeMYy, CaMOCTOSTEIbHO
yCTaHABIUBaTh HCKOMOE M JaHHO€, (OpPMHpOBATh THUIOTE3Yy, APTyMEHTUPOBATH CBOIO
MO3UIIMI0, MHEHHE,

MPOBOJUTH MO CAMOCTOSITEIHO COCTaBJICHHOMY IUIaHy HECIOKHBIH SKCIEPHUMEHT,
HEOOJBIIOE HCCIEOBAHUE [0 YCTAHOBIEHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO OObEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Iy cCO00I;

CaMOCTOATENbHO  (OPMYNIHUPOBAaTH O0OOLIEHHsI W  BBIBOJBI IO  pe3yjibTaTram
NPOBEAEHHOTO HAOMIOJICHHsI, HCCIEI0BaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJIy4EHHBIX
pe3yabTaTOB, BEIBOJIOB U 0000IIEHUIA;

MPOTHO3UPOBATH BO3MOJKHOC pa3BUTHUC rnpormnecca, a TaKXC BbBIJIBUT'aTh
MMPCAIIOJIOKEHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBHIX.

Padora ¢ undpopmanueii:

BBIABJIATH HCAOCTATOYHOCTDh U M30BITOYHOCTD I/IH(l)OpMaLII/II/I, JaHHBbIX, HCOGXOI[I/IMBIX
JJI pCIICHUS 3a1avH;



BBIOMpATh, aHATTM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(POPMAIIUIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (GOpMYy TMpencTaBieHUs HHGOPMAIMM M WLIIOCTPUPOBATH peELIacMble
3aJjaud CXeMaMHu, IarpaMmMaMu, HHOH rpadukoil 1 uX KOMOMHALIUAMUY;

OILICHUBATh HAJEKHOCTh HHPOPMALIUH 110 KPUTEPHSAM, PEATIOKESHHBIM YUUTEIIEM WIIN
cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPUHUMATH U ()OPMYIIUPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBHUSIMU U LIEIISAMU
oOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPXKATh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MHUCHMCHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUS M0 XOJYy PpEIICHUs 3a7aud, KOMMEHTHUPOBATH IOIYYCHHBIN
pe3yibTarT;

B Xo0Je OOCYXJeHHus 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOieMbl, pelaeMoi 3ajaud, BbICKA3bIBaThb WJEH, HAIEJIEHHbIE Ha IOUCK pEelIeHMUS,
COTOCTABJISATh CBOM CY)KJEHHS C CY)KIEHUSIMU JPYIMX YYaCTHHKOB JAMajiora, 0OHapyXuBaTh
pasiauyure U CXOJICTBO MO3MIMM, B KOPPEKTHOU (hopme GopMynupoBaTh pa3HOTIACHS, CBOU
BO3PAKEHHUS;

IpEACTABIATE PE3YJIbTAThI PCHICHUA 3aJa4r, OKCIICPUMCHTA, UCCIICA0BAHMUA, IIPOCKTA,
CaMOCTOSATCIBHO BI)I6I/IpaTL q)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 Mpe3CHTauunu U
0COOEHHOCTEH ayIuTOpUN;

MMOHUMAaTh M UCIOJb30BaTh MPEUMYIlEeCTBa KOMaHAHONW U MHIUBUIYAIbHONH pabOTHI
MIPH pelIeHnH y4eOHbIX MaTeMaTHUECKUX 3aa4;

IIpUHUMATh IeJib COBMECTHOU JCATCIIBHOCTH, IIaHUPOBATh opraHu3anuro
COBMECTHOHM pPabOThI, pacmpenesaTh BUABI padbOT, JOTOBAapUBATHCSA, 0OCY)KIaTh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax padboTel (0OCykIeHus, OOMEH MHEHHUSIMH,
MO3TOBBIC HITYPMBI U APYTHE), BBIOJIHATH CBOI YacTh paOOTHl M KOOPIMHHPOBATH CBOU
NCWCTBUSL ¢ JPYTMMHU WICHAMU KOMaH[bI, OIICHMBATh KayeCTBO CBOETO BKJaJa B OOIIWI
MPOIYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, JITOPUTM pelleHHs 3afadu (WIK €ro 4actb),
BBIOMpATH CIIOCO0 pelIeHUs ¢ YYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUY.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

BJIaACTH crocodamMu CaMOIIPOBEPKHU, CAMOKOHTPOJIL TpouecCa U pe3yiibTaTa pCHICHUS
MaTeMaTHUYeCKOM 3aJa4u,

OpeABUACTb TPYAHOCTHU, KOTOPBIC MOTYT BO3HUKHYTH ITPU PCIICHUU 3a/1a41, BHOCUTDH
KOPPEKTHUBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX O6CTO$ITCJ'ILCTB, HalJIEHHBIX OH_II/I6OK,
BBIABJIICHHBIX pr,HHOCTeI\/’I;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH OCTABIEHHON LIEIH U YCIOBUSM,
OOBSICHATh TPUYMHBI JAOCTHKCHHMS WIM HEJOCTW)KEHHUS ILIeNd, HaXOJUTh OIIMOKY, J1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyueHust B 7 KJjacce oOy4aroUIUiics MONYYUT CIEAYIOIIUE HpPEIMETHBIE
pE3YIBTaThI:



Yucia ¥ BbIYMCICHUS

BbImonHATh, coueTast yCTHbIE W MHUChbMEHHbIE NMPUEMBI, apu]MeTHuecKkue AeHCTBHS C
palOHaIbHBIMU YUCIIAMHU.

HaxonuTh 3HaYeHHMsS YHMCIOBBIX BBIPAKEHHUU, MPUMEHATH pazHOOOpasHbIe CIIOCOOBI U
npuEMBl BBIYUCIICHHUSI 3HAYEHUH JPOOHBIX BBIPAKECHUH, COJAEP)KAIIMX OOBIKHOBEHHBIE WU
JECSITUUHBIE IPOOH.

[lepexomute OT oaHOW (opMBI 3ammcu uucen K Jpyroil (mpeoOpa3oBHIBATH
JIECATUYHYIO pOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B YaCTHOCTH B
0ECKOHEUHYIO AECATUYHYIO IPOOBb).

CpaBHUBATh U YIOPSAJOUMBATh PALIMOHAIIbHBIE YUCIIA.

Oxpyriarh yucia.

BbINONHATE NPUKUAKY M OLIEHKY pe3yslbTaTa BBIYMCICHUN, OLIGHKY 3HA4YeHUi
YHUCJIOBBIX BBIpAKEHUH. BBIMOMHATH JAEWCTBUS €O CTENEHSAMH C  HaTypajJbHBIMU
MOKa3aTessiMu.

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3IokKeHNEe Ha MHOKUTEIHN HAaTypaJlbHbIX YHCEI.

PemaTth mpakTUKO-OpMEHTHUPOBAHHBIE 33Jaud, CBSA3AHHBIE C OTHOUICHHEM BEJUYMH,
MPOMOPLMOHAIBHOCTIO BEJIIMYMH, MPOLEHTAMH, MHTEPIPETUPOBATh PE3yJIbTaThl PELICHUs
3a/1a4 ¢ y4€TOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU pacCMaTpPUBAEMbIX OOBEKTOB.

Auiredpanyeckue BbIpaKeHUs!

Hcnonb3oBarh anredpandyeckyro TEPMHHOJOTHIO M CHMBOJMKY, HPUMEHATh €€ B
MpoLIecce OCBOEHUS Y4eOHOT0 MaTepuania.

Haxoauts 3HaueHnst OyKBEHHBIX BBIPAXKEHUN NIPU 3aJJaHHBIX 3HAUEHUSX MIEPEMEHHBIX.

BoimonHATe mpeoOpazoBaHUs 1ENOr0 BBIPAKEHUS B MHOTOYJIEH IPUBEICHHEM
MOJ0OHBIX CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINOJIHATE YyMHOXKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYWIEHAa Ha MHOTOYJICH,
IPUMEHATH (POPMyYJIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcymniecTBIATh pa3aoKEHNE MHOTOWICHOB HAa MHOXHUTEIN C TIOMOILBIO BBIHECEHHS 3a
CKOOKM  0OIero MHOXHUTENs, TPYNIUPOBKH  CJaraeMblX, MpPUMEHEHHs  (hopmyn
COKpPaIIEHHOTO YMHOKEHHS.

[IpumensaTs npeoOpa3oBaHMsl MHOTOYIEHOB MJSl PELICHUs pPa3IMYHbIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN ITPAKTUKH.

Hcnonp3oBare  CBOWCTBA  CTENEHEW C  HATYpPAJIbHBIMM  IIOKa3aTesIMM Ul
peoOpa30BaHUs BbIPAKEHUM.

YpaBHeHUsI M HEPABEHCTBA

Pematp nuHEWHbIE ypaBHEHHUS ¢ OJHOW IEPEMEHHON, IPUMEHSIS MTPaBUiIa IIEPEX0Aa OT
UCXOJHOTO YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsATh, SABISETCS U YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre METoAbl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGuparh nmpuMepsl Map YUCell, SBISIOLIUXCS PELICHUEM JIMHEHHOTo ypaBHEHMsS C
JBYMs IEPEMEHHBIMH.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH TpadUK JIMHEHHOrO ypaBHEHHUS C JABYMS
NIepEMEHHBIMH, MOJIb3YACh T'PaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS] YPaBHEHHUS.

Pemate cuctemsl ABYX JNMHEWHBIX YpaBHEHHWH C JBYMS IIEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecKu.

CocraBiaTh M pellaTh JUHEHHOE YpAaBHEHUE WIIM CUCTEMY JIMHEWHBIX YPAaBHEHHMH IO
YCIOBHUIO 33Jla4M, WUHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJyYEHHBIN
pe3yabTar.

DyHKUUH

N300paxxaTh Ha KOOPAMHATHOM TPSAMONW TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM
KOOpJAMHATaM, JIydd, OTPE3KH, WHTEpBAJIbl, 3allUChIBaTh 4YHCIOBBIE NPOMEXYTKH Ha
anreOpandeckoM si3bIKe.



OTmeuaTh B KOOPAWHATHOM IIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATAM, CTPOHTH
rpaduku tuHeHbIX pyHKIui. Ctpouts rpaduk GpyHkumu y = [X|.

OnwuceiBaTh C MOMOINBIO (YHKIUI H3BECTHBIE 3aBHCHMOCTH MEXKIY BEIUYHMHAMU:
CKOpOCTh, BpeMs, pacCTOSIHHE, [1eHa, KOJIUYECTBO, CTOUMOCTh, TPOU3BOIUTEIILHOCTD, BPEMH,
00BEM paboTHI.

Haxonuth 3HaueHne GpyHKINUN IO 3HAYCHHUIO €€ apryMeHTa.

[NornnmaTs rpadudecknii cocoO mMpeaCTaBIeHUs U aHAM3a HHPOPMAITUH, U3BIICKATh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATBHBIX MPOLIECCOB M 3aBUCUMOCTEHA.

K koHmy oOyueHus B 8 kiacce oOydarOIIMICS IOJYYUT CIEIYIONIME HPEAMETHBIC
pe3ybTaThI:

Yuciaa 1 BLIYUCIEHUS

Hcnons3oBarh HavyalbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX UMCET IS
CpaBHEHUS, OKPYIJICHHUS M BBIUMUCIECHUHN, M300paxkaTh JACHCTBUTEIbHBIC YHCIA TOUYKAMHU Ha
KOOPAMHATHOU IIPSAMOIA.

[IpuMeHsTh TOHATHE apU(PMETUUYECKOTO KBAIPATHOTO KOPHS, HAXOJWTHh KBaJpPaTHBIC
KOpHHU, HCIOJb3ysI TPH HEOOXOJAMMOCTH KaJbKYJIATOP, BBHIMOJHITh TIPEoOpa3oBaHUs
BBIpAXKEHUH, COJIEpP)KAIIUX KBaJIpaTHBIE KOPHU, UCTIOJB3YsI CBOMCTBA KOPHEH.

Hcnons3oBarh 3amucu OOJBIIMX W MaJIbIX YUCENT C MTOMOIIBIO JECATUYHBIX ApoOed u
crerener uncna 10.

Auiredpanyeckue BbIpaKeHUs!

[IpuMeHsTh MOHATHE CTENEHU C IEJIBIM TOKa3aTesieM, BBIMOJHATH MPeoOpa3oBaHMs
BBIpAKEHUH, COJIEPIKAIAX CTETICHH C IIEJIBIM TTOKa3aTeeM.

BrIMOmHATE TOXKAECTBEHHBIE TTPEOOPA30BAHUS PAIMOHATHHBIX BBIPAKEHHI HAa OCHOBE
MpaBUJI JCHCTBUN HAJ MHOTOWICHAMH U alTeOpandecKuMu IpoOsMH.

PacknanpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpuMensaTh mnpeoOpazoBaHMsl BBIPAXKCHUN [UIsl PEHICHUS Pa3IMYHBIX 3a7a4 U3
MAaT€MaTUKH, CMEKHBIX TPEAMETOB, U3 PEATLHON TPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YPAaBHEHUS M PAllMOHAIbHbBIC YPAaBHEHHUS, CBOIAIINECS
K HUM, CUCTEMBI IByX YpaBHEHUH C IBYMS MEPEMEHHBIMH.

[IpoBoauTh mpocCTEiIINE UCCIIEIOBAHUS YPABHEHHU U CUCTEM YPaBHEHHUM, B TOM YHCIIE
C TMpUMEHEHUEM rpadUuyuecKuX Mpe/ICTaBICHU (yCTaHABIMBATh, UMEET JIM YPAaBHCHHE WIIU
CUCTEMa ypaBHCHHUH PEIICHHUS, €CJIH UMEET, TO CKOJIBKO, U IIpoYee).

[TepexomuTh OT ciaOBECHOW (OPMYIMPOBKH 3a/aud K €€ alreOpandecKol MOJEIH C
MOMOIIBKD COCTABJICHUSA YPaBHEHUS WM CHCTEMbl YypaBHEHMI, WHTEPHPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M NIOJIyY€HHBIA PE3YIIbTAT.

[IpumeHaATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB [IJIi CpPaBHEHHUs, OLICHKHU, pelIaTh
TUHEIHbIE HEpaBEHCTBA C OJHON MEPEeMEHHOW M HUX CHUCTEMBI, JaBaTh TIpadUUecKyro
WUTIOCTPALIMIO MHOKECTBA PELICHU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[Tonumath W HCHONB30BaTh (YHKIHOHAJIbHBIE TOHSATHS M S3bIK  (TEPMHUHBI,
CUMBOJIMYECKUE 0003HAUEHUS), OMPEAeNsATh 3HadyeHue (YHKIMH [0 3HAYEHHIO apryMEeHTa,
OTIpeIeNATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku dIeMeHTapHBIX PYHKINN BUJA:

OIMCBIBATH CBOMCTBA YMCIOBOH QyHKIMHU O €€ TpaduKy.

K xoniy oOydeHus B 9 kJjiacce oOyJaromuiics TMOTYYUT CIEAYIOUIUE TpPEeIMETHBIC
pe3yJbTaThI:

Yuciaa v BbIYUCTIEHUS

CpaBHMBATh U yNOPSAJOUYNUBATH PALIMOHATIBHBIE U UPPALIMOHATILHBIE YHCIIA.



Boimonsate apudmerndeckue IeHCTBUSA ¢ PalMOHAIBHBIMH YMCIIAMH, COYETasi YCTHBIC
Y NACbMEHHBIE TPUEMBI, BBITIOIHATH BBIYUCICHUS ¢ UPPALMOHAIBHBIMU YU CIAMH.

Haxonuth 3HayeHUs cCTeneHeld C LENbIMU II0Ka3aTellIMM M KOPHEW, BBIYUCIIITH
3HA4YCHMS YUCIIOBBIX BBIPAXKCHUM.

OxpyriaTh JEMCTBUTENBHBIE YKMCIIA, BBIIOJHATh MPUKUIKY pe3yjbTaTa BBIYUCICHU,
OLICHKY YHCJIOBBIX BBIPAXKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrate nmHEHHBIE W KBaJpaTHbIE YypaBHEHMs, YPaBHEHHMs, CBOJAIIMECS K HUM,
IpocTeire JpoOHO-pallMOHAJIbHBIE YPABHEHHUS.

Pemrate cucremsl 1ByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHA U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JINHEUHBIM.

Pemarts TekcToBble 3ajaud anreOpandeckuM crocoOOM € MOMOIIBIO COCTaBJICHMUS
YPAaBHEHUS UM CUCTEMBI IBYX YPaBHEHHM C IBYyMs IIEPEMEHHBIMU.

[IpoBOoaUTH MpOCTEHIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHHI, B TOM YHCIIE
C NMpUMEHEHUeM IpaduyecKux NpecTaBiIeHUM (yCcTaHaBIMBaTh, UMEET JIM YpPaBHEHHUE WM
CHCTEMa YpaBHEHUH pellIeHus], €CJIM UIMEET, TO CKOJIbKO, U Ipoyee).

Pemars nuHeiHble HepaBEHCTBa, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh pELICHHE
HEPABEHCTB Ha YMCJIOBOM MPSMOH, 3alIMCBIBATh PEHIEHUE C TIOMOLIBI0 CUMBOJIOB.

Pemrate cuctempl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAOIIHE
KBaJIpaTHOE HEPaBEHCTBO, U300pa)xkaTh pelIEHHE CUCTEMbl HEPABEHCTB Ha YUCIOBOM MpAMOii,
3alUCBIBATh PEIICHHUE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA MPU PELIEHUH PA3IMYHBIX 3a4a4.

D yHKUUHA

PacrioznaBate  ¢GyHKIMHM ~ U3Y4eHHBIX  BUAOB. [loka3piBaTh  CXeMaTHYECKU
pacroyio’keHue Ha KOOPIMHATHON TUIOCKOCTH rpauKoB PyHKUIUN BUA!

3aBUCHUMOCTH OT 3HAYCHHH KOA(PPHUIIMEHTOB, OTIMCHIBATh CBOMCTBA (DYHKIIHMN.

CtpouTth U N300pakaTh CXEMaTHUECKH IpadUKN KBAAPATUYHBIX (PYHKIUH, OTIMCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKITHI 10 UX Tpadukam.

Pacnio3naBare kBampatuuHyro (QyHKIHIO 10 (Qopmyne, TPUBOIUTH MPUMEPHI
KBaJ[PaTUYHBIX QYHKIIUH U3 peaTbHOU )KU3HU, PU3UKH, TCOMETPHUH.

YucjioBbIe MOCJIET0BATEIbHOCTH W POTPECCUH

Pacnio3naBate apuMeTHUYECKyI0 W T'€OMETPUYECKYI0 MPOTPECCHH TIPU Pa3HbIX
croco0ax 3a1aHusl.

BBINONHATE BBIYUCIICHUS ¢ UCIIOJIB30BaHUEM (QOPMYI N-ro 4dieHa apupMETHUECKON U
TE€OMETPUIECKOH MPOTPECCUid, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh WieHBI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIUHATHOH IJIOCKOCTH.

Pemrate 3amaum, CBs3aHHBIE C YHCIOBBIMH TOCIEIOBATEIBHOCTSIMH, B TOM YHCIIEC
3aJ]auu U3 PEATbHOM XHU3HH (C MCIOJIB30BAHUEM KAIIBKYISATOPA, IU(POBBIX TEXHOJIOTHN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne || HaumeHoBaHue pa3zienos KousmmuecTBo yacos ONEeKTPOHHBIE

n/n 1 TEM MPOrpaMMBl Beero ||Kontponbnbie| Ilpakruyeckue (dposbie)

paBOTEI paGOTEI 00pa3oBaTeIbHbIC
pecypcsl

1 |Yumcna u BEIYUCICHUS. 25 1 [[BubmmoTeka IIOK
PanronasnbHbIe ynciia https://m.edsoo.ru/7t41

5b90]]

2 ||AnreOpanueckue 27 1 [[BubmmoTeka IIOK
BBIPaKCHHSI https://m.edsoo.ru/7t41

5b90]]

3 |[YpaBuenus u HepaBeHnctBa| 20 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41
5b90]]

4 |[KoopauHatsl ¥ rpaduKu. 24 1 [[bubmuoTeka [IOK

dyHKIUU https://m.edsoo.ru/7t41
5b90]]

5 |[ToBTOpenue u 0600IIEHNE 6 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41
5b90]]

‘2106aBI/ITI) CTPOKY

OBUIEE KOJIMYECTBO 102 5 0

YACOB I10 I[TPOI'PAMME

8 KJIACC

No || HaumeHoBaHue pa3iesioB KommuectBo yacos DJIEKTPOHHBIE

n/m 1 TCM MPpOTPaMMBI Bcero || Konrponsnsie| IlpakTnueckue (madpossre)

pPaBoTHI pPaBOTHI o0pa3oBareibHbIC
pecypcsl

1 |[YUucna u BEIYUCICHUS. 15 [[PubmuoTexa [JOK
KBaapaTtHbie KOpHU https://m.edsoo.ru/7f41

7af8]]

2 |Yucna 1 BEIYUCICHUS. 7 [[PubmuoTexa [JOK
CrerneHs ¢ 1eabM https://m.edsoo.ru/7f41
[MOKa3aTelIeM 7af8]]

3 ||AnreGpandeckue 5 1 [[bubmuoTeka [IOK
BhIpakeHus. KBaaparHsblii https://m.edsoo.ru/7f41
TPEXUIIEH 7af8]]

4  ||Anrebpanueckue 15 1 [[BubmuoTeka [JOK
BBIPaKCHHUSI. https://m.edsoo.ru/7f41
AnreOpanyeckas ApoOb 7af8]]

5 |[YpaBHeHus u 15 1 [[BubmuoTeka [JOK
HepaBeHCTBa. KBajpaTHbie https://m.edsoo.ru/7f41
ypaBHEHHS 7af8]]

6 |[YpaBHeHus u 13 [[BubmuoTeka [JOK

HepaBeHCTBa. CUCTEMBI
yYpaBHEHUH

https://m.edsoo.ru/7f41
7af8]]
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YACOB II0 ITPOTPAMME

7 |[YpaBHeHus u 12 1 [[BubmuoTexa [JOK
HEPaBCHCTBA. https://m.edsoo.ru/7f41
HepaBenctBa 7af8]]

8 ||®ynkiuu. OCHOBHEIE 5 [[BubmmoTeka IIOK
MOHATHUS https://m.edsoo.ru/7f41

7af8]]

9 ||Dynkiuu. Yuciiossie 9 [[BubmmoTeka IIOK
byHKITIH https://m.edsoo.ru/7f41

7af8]]

10 ([ToBTOpEHUE U 6 1 [[BubmmoTeka LIOK
00o001eHne https://m.edsoo.ru/7t41

7af8]]

‘I[O6aBI/ITI) CTPOKY

OBIIEE KOJIMYECTBO 102 5 0

UACOB I10 I[TPOTPAMME

9 KJIACC

Ne|| HaumeHnoBanue pa3nenoB u Konuuectso uacos OJEeKTPOHHBIE

n/n TEM IpOrpaMMBI Beero || Kontponerbie || Ilpaktuueckue (mpposere)

paBoTHI paBoTHI o0pa3oBaTebHbIE
| pecypehl

1 |Yucna u BeIUMCIIEHHS. 9 [[BudmunoTexa [JOK
JleficTBUTENIbHBIC YHCITA https://m.edsoo.ru/7t41

] 9d08]]

2 ||YpaBHEHUS U 14 1 [[BubmmoTeka IIOK
HEpaBEHCTBA. Y PaBHEHUS https://m.edsoo.ru/7f41

| ||c o/HOM mepemMenHOM 9d08]]

3 ||[YpaBHeHus u 14 1 [[BubmmoTeka IIOK
HepaBeHcTBa. CHCTEMBI https://m.edsoo.ru/7f41

| |lypaBHenuii 9d08]]

4 'VpaBHECHHS U 16 1 [[bubmuoreka IIOK
HEPaBEHCTBA. https://m.edsoo.ru/7f41

| |[HepaBencTBa 9d08]]

S ||DyHkuuu 16 1 [[bubmuoreka IIOK

https://m.edsoo.ru/7f41

L 9d08]]

6 |YuciooBeie 15 1 [[bubmnoreka [TOK
MMOCJENOBATENLHOCTH https://m.edsoo.ru/7f41

L 9d08]]

7 |lToBTOpEeHHME, 0000OIIEHHE, 18 1 [[bubmuoTeka ITOK
cucTeMaTH3allHs 3HAHUI https://m.edsoo.ru/7f41

L 9d08]]

‘I[O68.BI/ITI> CTPOKY

OBIIEE KOJIMYECTBO 102 6 0
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