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MMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISeTCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3yuyeHHe IPYruxX JUCHUIUIMH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMaHUTAPHOTO IIMKIOB, €€ OCBOGHHUE HEOOXOAMMO JUIS
IPOJIOJDKEHHS 00pa30BaHMs M B TIOBCEIHEBHOM X13HH. Pa3BuTne y o0ydaromuxcs
HAYYHBIX NPEACTABICHUA O TNPOUCXOXKACHUU M CYHUIHOCTH anreOpamyecKux
a0cTpakuuii, cnoco0e OTpakeHUs] MaTEMAaTUYECKON HAYKOH SIBJICHUI U MPOLIECCOB
B IpHUpOJIe W OOILIeCTBE, POJIM MaTEMaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MIO3HAHWU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
Y Ka4eCTB MBIIIICHHUS, HEOOXOIUMBIX JUIS a/IallTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOpbl oOecneunmBaeT pa3BUTHE YMEHHUS HAOIIONATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBUS W BBIBOJBI,
dopmynupoBath yTBepkaeHU. OcBOEeHUE Kypca aaredpbl o0ecneunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOYYaIONMMXCSA: OHU HWCIONB3YIOT JIeAyKTUBHBIC U
MHIYKTUBHBIE PACCYXACHUS, 0000IIEHNEe 1 KOHKPETH3AIHI0, abCTparupoBaHue u
ananmoruto. OOyueHwe  anreOpe  NpeArnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSATEJIbHOM  JeSITEIbHOCTH  OOYYaIOUIMXCS, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaqn3alueil 1esITeNbHOCTHOTO MPUHIIUIA 00YUYEeHHUS.

B crpykrype mnporpamMmbl ydeOHOTO Kypca «Anredpa» uisi OCHOBHOTO
o0rmiero o0Opa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKHE
nuHUK: «Yucaa U BEIYUCIEHUS», «Alredpandeckrue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxknmas W3 3TUX COAEpKaTEIbHO-METOIUYECKUX
JMHUAN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOACUCTBYS C
ApYTUMHU €ro JuHusSMH. B Xxoze wu3ydeHuss ydeOHOro Kypca OOydaromumcs
HOPUXOAUTCS JIOTMYECKH PACCYXkIaTh, HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ ATHM B mporpammy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pasjelax
MaTeMaTH4eCKOro 00pa3oBaHMs U CHOCOOCTBYIOLIME OBIAJECHUIO 00YYarOIUMUCS
OCHOB  YHHBEPCAJbHOIO  MaTemMaThdyeckoro s3bika. ConepikaTelbHOW U
CTPYKTYPHOI 0COOEHHOCTBIO yueOHOro Kypca «AunreOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanvie JuHUU «YuClia W BBIYUCICHUS» CIYXKUT OCHOBOW JIJIst
JanbHEHIIEero U3y4eHuss MaTeMaTHKH, CIOCOOCTBYET Pa3BUTUIO Y OOYyYaroIIUXCs
JIOTMYECKOTO MBIIIICHHS, (POPMHUPOBAHUIO YMEHUS MOJIB30BaThCS AITOPUTMAMHU, a
TaKXKe MPUOOPETEHUIO TPAKTUYECKIX HABBIKOB, HEOOXOIMMBIX ISl TOBCEAHEBHOI
KU3HU. Pa3BuTHE NMOHATHA O YMCIE HAa ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHATHHBIMU ¥ HPPANUOHATBHBIMH YHCIAMH, (HOpPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHS YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BBIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydaroluXxcs
MaTEMaTHUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMAaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Yy4eOHBIM MaTepHal TPYNIHPYETCS BOKPYT
palMOHaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMaTHUKU Kak
A3bIKa JUISL TOCTPOEHUS] MaTeMAaTUYECKUX MOJENeH, OINMCAaHUS MPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaum oOyueHust anreOpe BXOAAT TaKkxke
JalbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHUE HABBIKAMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHune cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJYy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEIOBAHMs Pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B MPHUPOJIE
u oduectBe. M3yueHue marepuana CHocOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIaJ B (OPMUPOBAHHE
NPECTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU LIUBUIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMy IUIaHy B 7-9 Kkjaccax u3ydaercs Y4YeOHBIH Kypc
«Anrebdpa», KOTOPBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIpAXEHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUI.

Ha u3yuenue yueOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HeIeIi0).



COJEPXKXAHME OBYUYEHUA

7 KIIACC

Yuciia 1 BBIYHMCICHUSA

JpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, MEPEXOJl OT OMHOW (OPMBI 3aMHMCH APOOEH K
npyroi. IloHsATHE palMOHAIBLHOTO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPAIOUYNBAHUE PALIMOHAIBHBIX
yrcen. Apudmernueckue ASHCTBHS ¢ pallMOHATBHBIMHU yuciaMu. PermeHne 3a1ay U3 peanbHOM
IIPAKTUKHU Ha YaCTH, Ha APOOH.

Cremnenb ¢ HaTypaJlbHBIM TOKa3aTeJeM: ONpeJelieHne, MpeoOdpa3oBaHre BhIpAKEHUI Ha
OCHOBE OIpE/IEICHHUs, 3aIUCh OOJBIIUX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUIE APOOH U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIE 3aJ]aud HA MPOICHTHI, PELICHUE 3a/a4 U3 pealbHOU
MPaKTUKH.

[IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Auaredpanyeckune BbIpasKeHHs

IlepemeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpeMEHHOW. JlomycTUMble 3HAYECHUS
nepeMeHHbIX. [IpeacTaBneHue 3aBUCHUMOCTH MEXAYy BeIMYMHAMU B BUIe (HOpPMYIbI.
Brraucnenus no ¢popmynam. I[IpeoObpazoBanre OyKBEHHBIX BBIPAKEHUN, TOXXKJECTBEHHO PaBHbIE
BBIpQ)KEHUS, TIPAaBUIa NPeoOpa30BaHUs CyMM M IPOHM3BEACHUH, MpaBUiIa PaCKPhITUA CKOOOK M
MPUBEICHUS OTOOHBIX CIaraeMbIX.

CBoliCTBa CTEMEHH C HATYPAJIbHBIM MOKA3aTEIEM.

OpnowieHbl 1 MHorowieHbl. CteneHb MHOrouieHa. Clio)keHHEe, BBIUUTAHUE, YMHO)KEHHE
MHOrouseHoB. DopMynbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyna pasHOCTH KBaapaToB. Pa3nokeHne MHOrOYI€HOB HA MHOKUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MIpaBUia MpeoOpa3oBaHUsl YpaBHEHHsI, paBHOCHIBHOCTD
YpaBHEHUM.

JluHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO KOpPHEW JIMHEHHOTO ypaBHEHWMS,
pellieHre JUHEWHbIX ypaBHeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBUIO 3aaaud. Permenue
TEKCTOBBIX 3aJa4 C TIOMOIIIbIO YPaBHEHUI.

JluneliHOe ypaBHEHHE C JABYMS MEpeMEHHBIMH U ero rpaduk. Cucrema ABYyX JTHHEHHBIX
YpaBHEHUU € JIByMsl INEpeMEeHHbIMHU. PerieHue cucrteM ypaBHEHHUH CIOCOOOM TMOJCTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHIA.

DOyHKIUHA

Koopaunata Touku Ha mnpsmoil. UucioBble IPOMEXYTKH. PaccTosHue Mexay ABYMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpssmoyronpHas cuctemMa koopauHat, ocu Oxu Oy. AbGciucca W OpJWHATa TOYKH Ha
KOOpJIMHATHOW IUIOCKOCTH. [lpumepnr rpadukoB, 3amaHHbIX (opmynamu. UteHue rpadukos
peanpHbIX 3aBUcuUMoOcTei. Ilonstne @ynkuuu. I'padux ¢ynkuun. CBoiicTBa (QYHKUIHH.
Jlunetinas ¢yukuus, e€ rpaduk. ['paduk pynkuun y = [x|. I'paduueckoe perienne IuHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHIA.



8 KUIACC

Yucsa ¥ BLIYUCICHUSA

KBaapatHeiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
npuOIIKEHNS UppalMOHaIbHBIX uncen. CBolicTBa apupMeTHUYECKUX KBaJpaTHBIX KOpPHEH U HX
IpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHH M BBIYUCIEHUSAM. JlelicTBUTEIbHBIE
qyucia.

Crenens ¢ 1enbIM 110Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YHUCIa.

Auaredpanyeckune BbIpasKeHHUs

KBaznpaTHblii TpEXUiIEeH, pa3aoKeHUE KBaJPaTHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanueckast 1po0b. OcCHOBHOE CBOMCTBO anreOpanyeckoil apobu. Croxenue,
BbIUHMTAaHUE, YMHOXKEHHE, AelieHue anreOpandeckux apoOeil. PanmonanbHbple BhIpaXKeHHUS U UX
npeoOpa3oBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBaapatHoe ypaBHeHue, GopMyiia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOJMIIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocteifmme npoOHO-
palOHAIbHbIE YPABHEHUS.

I'paduueckas uHTEpHIpEeTalUsl YpaBHEHUIN C JBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpPaBHEHUN C IBYMs I€pEeMEHHBbIMU. lIpuMmepsl pelleHHs CHCTEM HEIUHEHHBIX YPaBHEHUH C
JBYMsI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 anreOpandeckKuM CIiocoOOM.

UucnoBble HepaBeHCTBA U HUX CcBoilcTBa. HepaBeHCTBO ¢ OJHONW MEPEMEHHOM.
PaBHOCHUIBHOCTH HepaBeHCTB. JIMHEWHBbIE HEpaBEHCTBA C OAHON TmepeMeHHOW. CHcTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[onsarue ¢pynkuuu. OOIacTh ONpeneneHnss 1 MHOXKECTBO 3HaueHUH QyHKiuu. CrocoOsl
3ananus QyHKIUH.

I'padux ¢ynkuuu. Yrenue cpoiictB QyHkuuu no e€ rpaduky. [Ipumepst rpaduxos
GyHKIMI, OTpa)xaromux peajbHble TPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYI0 MPOMOPIHOHAIbHbIE 3aBUCHMOCTH, UX
rpaduku. Oynxuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHue ypaBHeHHil i CHCTEM
YpaBHEHUU.



9 KUIACC

Yucsa ¥ BLIYUCICHUSA

PanmonanpHble uncia, UppallMoOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE JeCATUYHBIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX 4YHCEN, JCHCTBUTENbHbIE 4YHCIa Kak OECKOHEUHbIE
JecATU4YHble  ApoOM. B3anMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE NEHCTBUTEIBHBIX YHCEN, apU(PMETHYSCKHE NEUCTBUS C ICHCTBUTEIHLHBIMHU
YUCIaMHU.

Pasmepsl O0OBEKTOB OKpYXKAIOLIEro MHpa, IUTEIBHOCTh IPOLIECCOB B OKPYXKAIOIIEM
MUDE.

[Tpubmmk€HHOE 3HAUYEHUE BEJIWYUHBL, TOYHOCTh NpuOMKeHus. OKpyriieHue Yucen.
[Ipukuaka u olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHHUsS M HEpaBEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBanmpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K  KBaJpaTHBIM.
bukBangpatHoe ypaBHenue. [lpumepsl pelieHuss ypaBHEHUU TPEThed M 4YETBEPTOW CTEMEHEH
Pa3IoKEHNEM Ha MHOXKUTEIH.

Pemenne  npoOHO-paliOHaNbHBIX  ypaBHEHHH.  PemieHMe  TEKCTOBBIX  3a/a4
anreOpanvdecKuM METOIOM.

VYpaBHEeHHE C IBYMs NEPEMEHHBIMH M ero rpaduk. PermeHue cucteM IBYX JMHEHHBIX
YpaBHEHUN C [BYyMs IIEpEMEHHBIMU. PellleHHe cUCTEM ABYX YPaBHEHUM, OZHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpO# cTemneHu. I'paduueckas HHTEpHpeTaus CUCTEMBbl YPAaBHEHHH C
JBYMsI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NMHENMHBIX HEPABEHCTB C OIHOM IIepeMEHHOHN. PelleHne cuUCTEM JIMHEHHBIX
HEpPaBEHCTB C OJHON mepeMmeHHOW. KBaaparHele HepaBeHCTBA. ['paduueckas MHTEpIpETaIUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanpartuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIMHATHI BEPILIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxu Gpymkmmii: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = [x| , ¥ BX CBOiHCTBa.

YucioBble MOCIEI0BATEILHOCTH H IIPOrPecCUH

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3alaHUE MOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyoit u GopMyIIoi 1-TO YJieHa.

Apudmernueckass U reomeTpuueckas nporpeccud.  Dopmyibpl  #-TO  4ieHa
apu(MEeTHUECKON U TeOMETPUYECKON MPOrPECCHil, CyMMBI MIEPBBIX 7 YJICHOB.

N3obpaxenne 4aeHOB apu(PMETHUECKON M T€OMETPHUYECKOW IMPOrPeccHil TOYKaMH Ha
KOOpPAMHATHOM IIOCKOCTH. JINHEHHBIN U SKCITOHEHIIMAIBHBIA pocT. CI10KHBIE IPOLEHTHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBbI
YYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOSHHS WIpPOrpaMMbl y4eOHOTO Kypca «Anredpay»
XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIEHUEM MHTepeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMIKECHHMSM POCCHMCKMX MAaTEeMaTUKOB M POCCUHCKOMN
MaTeMaTH4YeCKOU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIruxX HayKax v MPUKIAOHBIX
chepax;

2) rpa<IaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TIpaKIaHMHA M pealu3alldd €ero Ipas,
IpPEJCTAaBICHUEM O MaTeMaTUYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ATHYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHXKEHUMN
HAayKH, OCO3HAHUCM BAKHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIILHOCTHU y‘-IéHOI‘O;

3) Tpya0BOE BOCIIUTAHHE:

YCTaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUM MPAKTUYECKUX 3a/7a4 MaTeMaTU4YeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTeMaTUYECKOTO 0O0pa30BaHuUs Ha MPOTSKEHUH Bcel
JKU3HU JJIs1 YCIEITHON MPOEeCCHOHATBHON JAEITeTbHOCTA U PAa3BUTUEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJIbHOW TpPAaeKTOPHUH 00pa3oBaHUs H
’KHU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEI;

4) acTeTHUYECKOE BOCMIUTAHHE:

CIIOCOOHOCTBIO K HMOILIMOHAIEHOMY M OJCTETHYECKOMY BOCTIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3324, pEIICHUA, PacCyKIEHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIMe B NEATENFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIOBCKA, IPUPOABLI U OGH.[CCTBB_, IIOHUMAaHUEM
MaTeMaTUYecKOll HayKu Kak c(epbl 4elIOBEYECKOM eATeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYUMOCTH JUISl Pa3BUTHUS LUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKON
KyJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAJCHUEM IPOCTEUINMMHU HaBbIKAMHU
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) ¢usnuyeckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAJIBLHOTO 0JIArONnoJIy4usi:

TOTOBHOCTHIO MNPUMCHATL MATCMATUUYCCKUC 3HAHUA B MHTCPECAX CBOCTO 3J0POBbLA,
BEJICHHS 3[JOPOBOrO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHU U
OT/IbIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
IpU3HAHHEM CBOEro IpaBa Ha OLIMOKY U TAKOT'o K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpHGHTﬁL{H@ﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU AJid pCHICHUSA 3a71a4 B 06HaCTI/I
COXPAHHOCTH OKpYKarollel cpepl, MIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX



HOCJIEICTBUM I OKpY’Karollel Cpeibl, OCO3HAaHHEM IJI00AJIBbHOIO XapakTepa 3KOJOIMYECKUX
npoOJeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAOIMMCS YCJIOBHSAM COIMAJBLHOM M NPUPOJHOM CPeAbI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JESATEIBHOCTh, B TOM YHCIE YMEHUE YUUTBHCSA y OPYIHX
Jrofied, mpuoOpeTaTb B COBMECTHOM NEATENLHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETCHLIUH W3
OIbITA IPYTHX;

HE00X0UMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (GOpMYyIUPOBaTh UIEH,
IOHATUS, TMIOTE3bl 00 00BEKTaxX U SABJICHHSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMIO, BOCIHPUHMMATh CTPECCOBYIO
CUTYallU}0 KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHPOBATH NPHUHUMAEMbIE DPELICHUS U
neicTBus, popMyINpOBaTh U OLIEHUBATh PUCKHU U NOCIEACTBUS, GOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTeabHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1efiCTBUSA

Ba3oBble JJornueckue aeicTBuA:

® BBIBIATH M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKU MAaTeMaTHYECKUX OOBEKTOB,
MOHSTHUNA, OTHOILIEHUH MEXITy MOHSTUSIMH, (HOPMYJIHPOBATH OMpEIeNICHUs MOHITUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIMN, OCHOBAHUS JJI1 000OIICHHUS
U CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIE, eAMHUYHbIC, YACTHBIC U O0IIUE, YCIOBHEIC,

® BBIABISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U M MPOTUBOPEUUs B (haKTax,
JaHHBIX, HAOJIONCHUSX W YTBEPXKIACHHSX, Ipeajgaratb KPUTEPUH JJS BbISBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e JlelaTh BBIBOJBI C HMCIOJb30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3AKITIOUCHUH IO aHAJIOTHH;

e pa30bupaTh JOKa3aTeNbCTBA MaTEMaTHUYECKUX YyTBEpXKAEGHUUH (MpsAMblE U OT
MPOTUBHOTO), POBOJUTH CaMOCTOSITENIbHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKuX (HaKTOB, BHICTpAaWBATh apPTyMEHTAIMIO, MPUBOIUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

e BpIOMpaTh CrMOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BpIOUpaTh Hanbosiee MOAXOIAIMIMNNA ¢ yYETOM CaMOCTOSITEIbHO BbIIETICHHBIX
KpUTEPHUEB).

ba3zoBble ucciienoBarebCcKue 1eMCTBUSA:

® CMOJNB30BaTh  BOIMPOCHI KAk  HMCCIEAOBATEIbCKUA  WHCTPYMEHT  IO3HAHUS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEUHE, npobuemy,
CaMOCTOSITENILHO YCTaHABIMBATh KCKOMOE U JaHHOe, (OpPMHUpPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSITENIPHO COCTaBICHHOMY IUIAHY HECIOXHBIA JKCIEPUMEHT,
HeOOJbIIOE HCCIE0BAaHUE TI0 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHuecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;



CaMoCTOSITeNNbHO  (hopMyaHpoBaTh OOOOIIEHHMS H  BBIBOABI 1O  pe3yJbTaTaMm
NPOBEJIEHHOTO HAOIOJICHNS, UCCIIEOBAaHNS, OLIEHUBATh JOCTOBEPHOCTD IMOIYYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIECCA, a TAKXKE BBIIBUTATH MPEIIOT0KEHHS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBIABIISITH HEIOCTATOYHOCTh U U30BITOYHOCTH MH(GOpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUIS peLLeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS;

BBIOMpATh (hopMy MpeacTaBIeHHs HH(POPMAITUN U UIUTIOCTPUPOBATH PelIaeMble 3a1aun
cXeMaMM, AuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHALUSAMY;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUAM, TPEITIOKEHHBIM YUUTEIEeM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATH U ()OPMYJIHPOBATH CYXKIIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W
NUCHMEHHBIX TEKCTAaX, JaBaTh MOSACHEHHs TI0 XOIy peIlIeHHs 3a1auyl, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yybTaT;

B X0/ 00CYXJIEHHsI 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIIEMBI,
pemaeMol  3aJayM, BBICKa3bIBaTh WJEW, HAIlCJICHHbIE Ha TOWCK pEIIeHHUs,
COIIOCTaBJISITh CBOM CYXACHUS C CYXKICHHSIMH JAPYTUX YYaCTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh pPa3IMune U CXOACTBO MO3ULIUH, B KOPPEKTHOH (opme HOopMyIHpOBaTh
pa3HoIJIacHsi, CBOM BO3PAKEHHUS;

NPEICTaBIATh PE3yAbTAThl PEIICHUs 3aJa4H, SKCIEPUMEHTA, UCCIeI0OBaHUA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ad IMpe3eHTAUud U
0COOEHHOCTEH ayIUTOPHH;

NOHUMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAIBbHOH pabOTHI
NPY PEIICHUU YIeOHBIX MaTeMAaTHIECKUX 3a/1a4;

NPUHUMATD 11eJIb COBMECTHOM JESITeIbHOCTH, IJIAHWPOBATh OPraHU3aLUI0 COBMECTHON
paboThl, pacnpenensTh BUIAbI padoOT, JAOTOBApUBATHCS, OOCYXIaTh IIpolecc U
pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (0OCYXACHUS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBl U JPYTHE), BBHIIOIHATH CBOIO YacTh pabOThl U KOOPIMHHPOBATH
CBOU JICWCTBUS C IPYTMMH YICHAMH KOMaHbI, OIICHHBATh Ka4eCTBO CBOETO BKJIA/JA B
OO TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBEpPcaJbHbIe YUeOHbIEe 1eHCTBUSA
Camoopranmu3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, AJNTOPUTM pELICHMs 3ajauyd (MO €ro 4acTb),
BBIOMpPATh C€Hoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOU MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3yybTaTa PEIIeHUs
MaTeMaTHYeCKOM 3aJ1auu;



® I[IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPH PEILICHUM 3aJa4yd, BHOCUTH
KOPPEKTHBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHE PE3YJbTATa ACATEIbHOCTH IIOCTABICHHOU LIEJIM U YCIOBHSM,
OOBSICHATHh MPUYUHBI JOCTIKEHHMS MM HEIOCTH)KEHHUS IeNIM, HAaXOJUTh OIINOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 kjacce OOYYAIONUIUIICS TOJYYUT CIEAYIOIIHE NpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BIYHMCICHUSA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHWs] YHUCIOBBIX BBIPAKEHUH, MPUMEHSTH pPazHOOOpa3HbIE CHOCOOBI U
OpUEMBl  BBIYUCICHHUS 3HAUY€HUH JPOOHBIX BBIPAKEHHUM, COJEpXKALUX OOBIKHOBEHHBIE H
JECATUYHBIE IPOOH.

[lepexoautb OT oxHOW (POPMBI 3amMCH YUCEN K APYroi (mpeoOpa3oBhIBATh NECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YyIOPAJOYNBATH PALIMOHAIBHBIC YHACHIA.

OxpyrisTh uncna.

BBINOMHATE NPUKUIKY U OLIEHKY pe3yjbTaTa BBIUMCIEHUH, OLEHKY 3HAYEHWM YMCIIOBBIX
BBIPQKCHUM. BBINIOIHATE AEUCTBHS CO CTENEHSIMH C HATYPAJIbHBIMU [TOKA3aTEIISAMHU.

[TpuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE Ha MHOKUTENN HaTypaJIbHBIX YUCEIL

PemaTte NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEJIMYUH,
IPONOPLUOHATIBHOCTBIO BEIMUUH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PELICHUs 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMbIX O0BEKTOB.

Anredpanyeckue BbIPaKeHUS

Hcnonp3oBathk anredpanyecKyro TEPMHHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuana.

HaxoauTe 3HaueHs1 OyKBEHHBIX BBIPAXKEHUH MTPH 3aJaHHBIX 3HAUEHUSIX MEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHys LIEJI0r0 BbIPaKEHHMsI B MHOTOWIEH IPUBEAECHUEM MOJ0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOKEHHME OJHOYIEHAa HAa MHOTOYIEH M MHOTOYIE€Ha HAa MHOTOYJIEH,
OPUMEHATH (HOPMYIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OcyecTBIATh pa3aoKEHUE MHOTOWICHOB HAa MHOXKHTEIH C IMOMOLIBI0 BBIHECEHHUS 3a
CKOOKM OOLIEro MHOYKHUTENS, TPYNIUPOBKHU ClAaraeMblX, MPUMEHEHHs] (OPMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIEHOB [UIS pEIIeHUS pPa3MUYHBIX 337ad U3
MaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcrnonb30BaTh CBOWMCTBA CTETICHEHW C HATYpaJIbHBIMU MMOKAa3aTeIsIMHU ISl PpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs M HEPaABEHCTBA



Pemats nuHelHBIE ypaBHEHUS C OJHOM MEPEMEHHOM, NMPUMEHS MpaBuja Mepexoja OT
UCXOJHOIO YypaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, SBIsSIETCS M YHUCIO KOpPHEM
YPaBHEHHS.

[TpuMmensTH rpaduyeckre METOIbl P PELICHUH JTMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOupats mpuMepsl Map YUCE, SBISIOLUIMXCS peIIeHNEeM JMHEHHOrO ypaBHEHUS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TIJIOCKOCTH TpauK JMHEHHOTO YypaBHEHHS C JABYMS
NEPEMEHHBIMH, TOJIb3YACh I'PaQMKOM, IPUBOIUTH IPUMEPHI PEIIEHUS YPABHEHUS.

Pemare cucTreMbl IByX JIMHEHHBIX YpaBHEHUH C JIBYMS NEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBnaTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHMH IO
YCIOBUIO 3a/layM, HWHTEPIPETHPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJadd IOJy4YEHHBIN
pe3ynbTar.

DOyHKIUHA

N3o0paxxaTh Ha KOOPAWHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 33JaHHBIM
KOOpAMHATAM, JIy4Hd, OTpPE3KH, WHTEpBaJbl, 3alMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanvdecKoM sI3bIKE.

OtmedaTs B KOOPAMHATHOHM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIMNA. CTpouTh rpaguk QyHKIUHN Yy = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, BpeMs, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCT, BPEMH,
00BEM paboOTHI.

Haxoaute 3HaueHne QyHKIIMH 10 3HAYSHUIO €€ apryMeHTa.

[Torumate rpaduveckuii coco0 MPEeACTaBICHUs] W aHalu3a WHPOpPMAIMH, W3BJIEKATh U
MHTEPIPETUPOBATH UHPOPMALIUIO U3 TPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEM.

K xonmy oOyuenuss B 8 kuacce OOyYaroNIIUiiCsl TMOJYYUT CIEAYIOIIHE NpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYHMCJICHUSA

Hcnonp30BaTh HaydalIbHBIE IPEICTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN JUIS
CpaBHEHMsI, OKPYIJIEHUS M BBIYUCICHHH, M300paxkaTh ACHCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPIHMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHUYECKOTO KBaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIE
KOPHH, UCIIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIOIHATH IPE0Opa30BaHUs BIPaKEHUI,
CoZepaKaIIMX KBapaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBLIMX M MalbIX YUCET C MOMOUIbIO JECATUYHBIX ApoOeil u
creneHer yucia 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsATH TMOHATHE CTENEHW C LENbIM IOKa3aTeJeM, BBIMOIHATH MpeoOpa3oBaHuUs
BBIPAXEHU, COEPIKALUX CTEIIEHU C LIEJIbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBbIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBUiI JEHCTBUI HAJl MHOTOYJIEHAMU M aIreOpandecKuMu IpoOsMH.

PackitanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpumensTs mnpeoOpa3oBaHUS BBIPAKEHUH I pELICHWs Ppa3IUYHBIX 3a7ad U3
MaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbLHOU TPAKTUKH.

YpaBHeHUsI 1 HEPABEHCTBA



Pemare nuHelHbIE, KBaApAaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHMS, CBOASIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTh NMpoCTEMIINE UCCAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
IpUMEHEHHEM TIpadUyecKux IMpeAcTaBlIeHUN (ycTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WIH
cucTeMa YpaBHEHUI pelleHus, eClii UMEET, TO CKOJIBKO, U ITPoYee).

[lepexoautb OT cioBecHOW (GOPMYIMPOBKH 3aJaud K e€ anredpanyeckol Mojenu c
IIOMOLIbIO COCTABJICHUS YPAaBHEHMs WJIM CHCTEMbl ypPaBHEHUM, WHTEPIPETHUPOBaTH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4y MOJYyYEHHBIN PE3yJIbTarT.

[TpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh JINHEHHBIC
HEpaBEHCTBA C OJHOM NEpEeMEHHOM M HMX CHCTEMBI, JaBaTh TI'pa(UUECKyl0 HIUTIOCTPALHUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUHA

[loHumaTh ¥  HCHONB30BaTh  (DYHKIMOHAIbHBIE MOHATUA U  SA3bIK  (T€PMHUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpEAeiATh 3Ha4eHHWe (YHKIHMM 1O 3HAYCHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

CrtpouTts rpaduiku deMeHTapHBIX QYHKIIUNA BUIA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OnHCBIBaTh CBOHCTBA YHCIOBON (PYHKIMHK 110 &
rpaduky.

K xonmy oOyueHuss B 9 kuacce OOYyYarONIIUIiCS TMOJYYUT CIEAYIOIIHE NpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYHCICHUSA

CpaBHUBATh U YyNOPSAJOYNBATE PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

Brmonsate apudmernueckue ASUCTBUS C pallMOHAIBHBIMUA YHCIAMH, COYETas YCTHBIE U
INUCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIICHUSI C UPPALMOHAIBHBIMH YUCIIAMHU.

HaxoauTh 3HaueHHs CcTENEHEN ¢ LENbIMU MOKa3aTeNsIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKCHHUM.

OKpyriATh NEUCTBUTEIBHBIE YHCIIA, BBINOIHATH NPHUKUAKY pPE3yJIbTaTa BBIYHACICHMM,
OLIEHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHHUs M HEPaABEHCTBA

Pemare nuHEWHBIE M KBagpaTHBIC YPAaBHEHHUs, YPAaBHEHMS, CBOASAIIMECS K HHM,
npocTeime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHUH C JBYMS IEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIJIAETCS JTUHEUHBIM.

Pemate TekcToBbIE 3amauM  aureOpandeckuM CHOCOOOM C IOMOIIBIO COCTaBJIECHUS
YPaBHEHHUs UM CUCTEMBI IBYX YPAaBHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBoauTh NMpoCTENIIME UCCAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
OpUMEHeHHEeM TIpadUUecKuX TpeAcTaBlIeHui (ycTaHaBIMBAaTh, WMEET M YypaBHEHUE WIH
cucTeMa YpaBHEHUI pelleHus, eClIi UMEET, TO CKOJIBKO, U ITPoYee).

Pemate nuHElHbIE HEpaBEHCTBAa, KBAJpaTHblE HEPABEHCTBA, M300pa)xkaTb pELICHHE
HEPABEHCTB Ha YHMCJIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemate cucreMbl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOW HPAMOIA,
3aIACHIBATh PELICHHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HepaBEHCTBA NIPU PELIEHUH Pa3IMYHBIX 3a]a4.

DOyHKIUHA



Pacro3HaBath QyHKIIMU U3y4EHHBIX BHIOB. [[0Ka3pIBaTh CXEMATHYECKH PACIIONOKEHUE HA
KOOPJMHATHOM TUIOCKOCTH rpadpukoB QyHKIMMA BUAa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +

¢, y=x3y= VX, ¥ = |x|, B 3aBUCUMOCTHU OT 3HaYeHUI KOI()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA

G yHKIIHA.

Ctpouth U u300pakaTh CXE€MaTHYECKH rpaduKu KBaApaTUUHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIIHI 1O UX rpadukam.

PacrioznaBate  kBagpaTuuHyl (QyHKOHIO 1O  ¢GopMylie, TMPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUHN U3 peaabHOU KU3HU, PUIUKU, TEOMETPHUU.

YucioBble MOC/I€10BATEILHOCTH U MPOrpeccuu

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU MIPH pa3HBIX CIOco0ax
3alaHMsL.

BBINOTHATE BBIYUCIEHUSA C HCHOJIb30BaHUEM (GOPMYN N-ro 4ieHa apuMeTHyecKkorl u
reOMETPUUYECKON TPOrpeCCHii, CyMMBI MIEPBBIX N YJIEHOB.

N3006pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemate 3amauu, cB3aHHBIE C YHCIOBBIMHU IOCIEIOBATEILHOCTSIMH, B TOM YHCIIE 3a/1a4d
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYIISATOPA, IU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeIuKuCieHUs. ParmonanbsHbIe ’5 1 bubnuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [JOK
2 Anrebpandeckue BoIpaKeHUS 27 1 hitps://m.cdsoo.ru/ 7415590
but6mmoreka [JOK
3 ¥ PABHEHIS I HEpaBeHcTBa 20 ! https:/m.edsoo.ru/7£415b90
but6mmoreka [JOK
4 K . D 24 1
OOpAMHATH 1 rpaduKi. PyHiIH https://m.edsoo.ru/7f415b90
bubmnoreka [IOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI
pecypcbl
but6mmoreka [JOK
1 UYucna u Berurcienus. KBagparueie KOpHU 15 hits://m.cdsoo.rw/7f417af
) Yucna u BerancneHus. CTENeHb ¢ HeIbIM 7 bubnuoreka [JOK
moKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUSI. 5 | bubnmoreka [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKCHHS. 15 1 bubmuotexa [JOK
AnreGpanueckas ApooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHHUs 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
7 b .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubmnoreka [IOK
8 o .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
9 o 4 9
YHKUHH. THCIOBLIE GyHKLHAH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 ODODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (uitcpp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
| Ywucna u BeruncieHus. J[eicTBUTEIbHBIC 9 bubnuotexa [JOK
qucaa https://m.edso0.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y pPaBHEHUS C 14 1 bubnmoreka [JOK
OJHOU MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBbI 14 1 bubnnorexa HOK
YPaBHEHHMU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka [IOK
5 o 16 1
YHKHHIH https://m.edsoo.ru/7f419d08
6 YucaoBble NOCIE0BAaTEILHOCTH 15 1 ngg;;fg;iii £419408
. [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 18 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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