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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'0
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIS MPOJOJKEHUSI 00pa30BaHMsl U B IIOBCEAHEBHOM XKHU3HMU.
PazButne y oOydvaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHUS U KAadyecTB
MBIIUICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CHOCOOHOCTH AapryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOU
JIecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecrneynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXKACHUsS, 0000IMIEHNEe W KOHKPETHU3alWI0, adCTparupoBaHUE M aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIMIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTebHO-METOANYEeCKUe JuHuM: «Hucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conmepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCS Ha MPOTSIKECHUN TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B xone n3ydeHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsA3M ¢ 3THM B nporpamMmy yueOHOro Kypca «Ajiredpa» BKIOYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jefiax MaTeMaTH4ecKoro oOpa3oBaHus U
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YJarOIIMMHCS OCHOB YHUBEPCAIbHOIO MATEMAaTUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Coneprxanue JIMHUH «YHWCITa ¥ BBIYUCIICHUS CITY>KUT OCHOBOM JUTSI TaTbHEHIIIETO H3YICHUS
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y  OOydYarolIUMXCsl  JIOTUYECKOTO  MBIIUIEHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUA O YMCIE€ Ha YpOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(GbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JMHUU OTHECEHO K cpellHeMY o0111eMy 00pa30oBaHUIo.

Conepxanue JByX anreOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKEHUA» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MaTEMaTUYECKOTO
ammapara, HeoOXOMMOTO JUTS PEIICHHS 3a7ad MaTeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro oOmiero obpa3zoBaHus y4eOHBIH MaTepHai
TpYNIUpYyeTcs BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HAYeHHE
MaTeMaTHKH KaK s3bIKa JUIST TIOCTPOCHUS MATeMaTHYEeCKHX MOJEJCH, ONMMCAaHUs TPOILECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHust anredbpe BXOAAT TaKKe JajbHeillee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue
CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXEHUS, CIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTRBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAalEJIeHO Ha  [OJIy4eHHe
00yJarmuMuUCs 3HaHUH 0 QYHKIMIX KaK BaXKHEUIIIeH MaTeMaTHUECKON MOJIENN JJIsl OTIMCAHUS U
WCCIICIOBAHMSI PA3HOOOPA3HBIX TMPOIECCOB M SIBICHHUN B Tpupoae W odOmiectBe. M3ydenwue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIIONb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUIN O POJIM MATEMATUKH B PA3BUTUU [IUBUIIN3AINA U
KYJIbTYpBI.

CormnacHo yueOHOMY IJIaHy B 7—9 Kitaccax u3ydaeTcst yueOHBIN Kype «Asredpay, KOTOpbIit
BKIJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN Y.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejienmo), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia ¥ BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0/] OT OAHOM (OpMBI 3anucu ApoOe K Jpyrou.
IloHsAiTHE PallMOHAIBHOTO YHWCIA, 3alIMCh, CPABHEHUE, YIOPSAIOYMBAHUE PALMOHAIBHBIX YHCEIL.
ApudmeTrnueckue 1eUCTBUS C pallMOHAIBHBIMY YKciiaMu. Penenue 3a1a4 u3 peanbHOM PaKTUKU
Ha yacTu, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJesieHUe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTIpPE/ICICHHUS, 3aIUCh OOIBIIUX 4ncenl. [IpomenHTsl, 3anich MPOIEHTOB B BUJE IPOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLIEHTHI, PEUIEHUE 33/1a4 U3 peaibHOU
IIPAKTHKU.

IIpuMeHeHne IPU3HAKOB ACIIMMOCTH, PA3JI0’KEHNE Ha MHOXKUTEIH HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE TIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIPaKeHHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NMEPEMEHHOM. JlOMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. [IpesicTaBieHre 3aBUCUMOCTH MEXy BeIMYMHAMU B BUJe (hopMyJbl. Beruncienus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKAECTBEHHO PABHBIE BBIPAKEHUS,
npaBuiia npeoOpa3oBaHusi CyMM M IPOM3BEIECHUH, MpaBWila PACKPBITHUSA CKOOOK U NMPUBEICHUS
NOJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [T0OKa3aTeIIEM.

OpHouneHnbl 1 MHOrowleHbl. CteneHb MHOrouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKHUTEIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHENWHBIX ypaBHeHHI. CocTaBi€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOULIBI0 YPABHEHUM.

JluneitHOe ypaBHEHHE C ABYMs NepeMeHHBIMU M ero rpaduk. Cucrema JBYX JIMHEHHBIX
YpaBHEHMI ¢ JBYMsl NepeMeHHbIMH. PelieHue cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € IIOMOILBI CUCTEM YPaBHEHU.



DOyHKIUHA

Koopaunara Touku Ha mnpsmoi. YUucioBble NpoMEXyTKH. PaccrosHue Mexay nByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcuucca u opauHaTa TOYKU Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBUcUMOcTei. [lonstTue pynkuunu. ['padux Gynkun. Coiicta GpyHKiuil. JInneinas
dynkuys, e€ rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHCHUN U
CUCTEM JIMHEHHBIX YPABHCHUM.

8 KUIACC

Yuciia ¥ BBIYMCICHHSA

KBagpatHslii kopeHb u3 uucna. Ilonatue o0 wuppanuoHanbHOM uucie. JlecsTuynble
OpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YHCIIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qyucia.

CreneHs ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3alyCh YHUCIIA.

Anredpanyeckne BbIPaKeHUs

KBanparHblii TpEXuiieH, pa3ioxkeHHe KBaApaTHOro TPEXWIEHAa HA MHOXKHUTEIH.

Anrebpamueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoir apobu. ClioxkeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJeHue aiaredpanueckux ApoOeil. PannoHanbHble BbIpaXKEHUS M UX
npeoOpa3oBaHue.

YpaBHeHusI 4 HePaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHU#l, cBOAALMXCA K JUHEWHBIM M KBajapatHeIM. Ilpocreiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas mHTEpIpeTals ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUH € IByMs IEpeMEHHBIMU. [ [prMephl peleHns cucTeM HeIMHEWHBIX YPAaBHEHUM C IBYMS
NIEPEMEHHBIMH.

Permenue TeKCTOBBIX 3a7au anreOpandeckuM CriocoOOM.

YucnoBble HEpaBeHCTBA W HMX CBoMcTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUNbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gynkuuu. O6macTe onpeeneHnus U MHOXKECTBO 3HaueHul (yHkiuu. CrnocoOsl
3aaHus QyHKIUH.

I'padux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKaIOLINX pealbHbIEe POIIECCHI.

@OYHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHATIbHBIE 3aBUCUMOCTH, HX
rpaduku. @yukmmn y = X2, y = X%, y = VX, y=|X|. [padudeckoe peureHie ypaBHEHHH # CHCTEM
YpaBHEHUM.

9 KIIACC

Yuciia 1 BLIYUCICHUA

ParnmonanbHble yuclia, UPPALMOHATIBHBIC YHCIA, KOHEUHbIE U OECKOHEUHBIEC JIECATHUYHBIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa KaK OECKOHEUHbIE
JecsITHUHbIe ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
YKCeJl U KOOPAUHATHOU IIPSMOM.



CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apUPMETUYCCKHUE ICUCTBUS C JACHCTBUTEIHLHBIMHU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKpYXKarOIIEro MUpa, JJINTENbHOCTh IIPOLIECCOB B OKPYKAIOIIEM MUDE.

[Tpubmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOMMKeHus. OKpyrieHHe 4YHCell.
[Ipuknika v OLEHKa pe3ybTaTOB BEIYMCICHUMN.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Peienue ypaBHEHUH, CBOJSAILUXCA K TUHEWHBIM.

KBaaparHoe ypaBHeHue. Penienue ypaBHEeHUI, CBOASIIMXCA K KBaJApaTHbIM. bukBanpaTtHoe
ypaBHeHuE. [IpuMepsl pelieHusi ypaBHEHUM TPETbel M 4eTBEPTOM CTENEHEH pa3yioKEHUEM Ha
MHOXHUTEIH.

Pemenue npoOHO-palimoHaTBHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 331249 alNreOpandecKuM
METOJIOM.

VYpaBHeHHE C JBYyMs NEPEeMEHHbIMH U ero rpaduk. PemieHue cucreM IBYX JIMHEWHBIX
YpaBHEHUN C JBYyMs II€pEMEHHBIMU. PelieHue cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTemeHu. ['paduueckas MHTEpPIpETans CUCTEMbl YpaBHEHHUN C
JIBYMsI [IEPEMEHHBIMU.

Periennie TeKCTOBBIX 33124 anredpandeckum crocooom.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemrenne JNMHEMHBIX HEPABEHCTB C OJAHOW NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DOyHKIUUHA

KBanparnunast ¢yHkmus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpAMHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkimit: y = kx, y = kx + b, y = kix, y = x%, y = VX, y = x| u ux cBoiicTa.

Yucii0BbIe MOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTHe YMCIIOBOM TMOCIEAOBATEILHOCTH. 3aJJaHue TOCIE0BATEIIbHOCTU PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To UieHa.

Apudmerndeckas 1 reomerpuyeckas nmporpeccuu. @opmyinsl N-ro yjaeHa apupmMeTHIecKon
U TEOMETPUYECKOHN IIPOrPECCUM, CYMMBI IIEPBBIX N YIECHOB.

N300paxeHne 4jieHOB apU(PMETHUECKOH M TeOMETPHUYECKOM MpOorpeccuil TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.

INNIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS MPOTpaMMBbI y4eOHOTO Kypca «Aunredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

MPOSIBIICHUEM MHTEpEca K MNPOLIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTHXKEHHSIM PpPOCCHUMCKMX MAaTeMaTUKOB W POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTHKEHHUHN B IPYTUX HayKax U MPUKIAIHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:



TOTOBHOCTBIO K BBIIIOJHEHUIO OOSI3aHHOCTEH TIpaXkJaHMHA M pealn3aluu €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JIOCTUKEHUH
HAayKH, OCO3HAHNUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B JE€SITEIbHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHMM IPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTH4ECKOro 0Opa30BaHUs Ha MPOTSHKEHUU Bcel
KHU3HU Ul YCHEIHON Npo(ecCHOHANBbHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBHUIYaJIbHOH TPAeKTOpPUM OOpa30BaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PaCCyKIEHUIN, YMEHUIO BUJETh MATEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpHUEHTAIlMEeH B JIEATEILHOCTH HAa COBPEMEHHYI CHUCTEMY HAyuyHBIX MpeACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS 4YEJIOBEKa, MPUPOABI U OOILECTBA, NOHUMAHHUEM
MaTeMaTHYECKOW HayKH Kak c(epbl YeIOBEYECKOW MAEATENbHOCTH, JTAaloB €€ pa3BUTUSA U
3HAYMMOCTU Ul pa3BUTHsI LIUBUIIM3ALMH, OBJIAJICHUEM S3bIKOM MAaTEMAaTUKHU U MaTeMaTH4YEeCKON
KyJbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpA, OBJIAJEHUEM IPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) puznueckoe BocnuTaHue, popMUpPOBaHUE KYJIbTYPbI 310POBbS M SMOLMOHAJIBLHOI0
0J1aronosIy4ms:

TFOTOBHOCTBIO IPUMEHATh MaTeMaTHUECKUE 3HaHUS B MHTEPECAX CBOETO 3/10pPOBbs, BEACHUS
310poBOTO 00pa3a *HU3HU (30pOBOE NMUTaHUE, cOATaHCUPOBAHHBIA PEXXUM 3aHATHH M OTAbIXA,
perynsipHas pusuueckas akTUBHOCTb), C(hOPMHUPOBAHHOCTBHIO HaBbIKa pe(IeKCUU, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

7) 3K010TNYeCcKOe BOCIIUTAHNE:

OpUEHTallel Ha NMpUMEHEHHEe MaTeMaTHMYeCKUX 3HAaHUM JUIs pelleHus 3ajad B obyactu
COXPaHHOCTH OKpY)Kalollel cpeibl, IMIaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0OCO3HAaHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;

8) aganTanusa K U3MEHAIMMCS YCI0BUAM COIMAJIBHOI M NPUPOAHON cpeAbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEJEIEHHOCTH, MOBBIIIEHNIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUECKYIO AESITEIbHOCTh, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jrofied, mpuoOpeTaTb B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHMS, HaBbIKM M KOMIETEHIUH W3
OTIbITA JIPYTHX;

HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTh UACH,
MOHATHS, TUIIOTE3bl 00 00BEKTaxX M SBJICHMUAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpeOyrOIIM KOHTpMEp, KOPPEKTUPOBAaTh NMPUHUMAEMble pPEUICHHUs W JIeHCTBUS,
(bopMyIHpOBaThH U OLIEHUBATH PUCKHU U MOCIEICTBU, (HOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS



Ba3oBble JJoruueckue geiicTBUA:

BBIABIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTeMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOUICHWH MEXIy TMOHATHAMH, (OPMYIUPOBATH OIpPENCICHUS MOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIH NPU3HAK KiacCU(UKALMU, OCHOBaHUA Ul 00OOIIEHUS U
CPaBHEHHUs, KpUTEPUU IPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh M MPeoOpa3OBHIBATH CYXKICHUS: YTBEpAHUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISABIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTHBOpEYHs B (pakTax,
JAHHBIX, HAOJIOAECHUSAX M YTBEPXKIEHUSAX, Ipe/ularatb KpUTEpUU JJIsl  BbISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJbI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX WU HWHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTelbCTBA MAaT€MaTHUECKUX YTBEPKACHUH (IpsMble M OT MPOTUBHOIO),
IPOBOAMTH CAMOCTOSITEJIbHO HECIIOXKHBIE JIOKa3aTelbCTBA MaTeMaTHUYeCKUX (PAKTOB,
BBICTPAaWBaTh APTyMEHTAIMI0, HPUBOAUTH IPHUMEPbl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh CcI10CcO0 pelieHus yuyeOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpATh HanOOJIee NOAXOASAIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).
Ba3oBble uccienoBarejbckme 1eiCTBUSA:

HCTIOJIB30BaTh BOIIPOCHI KaK MCCIENIOBATEIbCKHI WHCTPYMEHT IMO3HAHUA, (OPMYITHPOBATH
BOTIPOCHI, (PUKCHPYIOUINE TPOTUBOPEYHE, MPOOJIEMYy, CAMOCTOSTEIFHO YCTaHABIMBATH
HCKOMOE U JaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHUE;
IIPOBOAMTH II0 CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIA OJKCIIEPUMEHT,
HEeOOJIbIIIOE HCCIIEIOBAaHHE 110 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YecKoro oOBeKTa,
3aBHCUMOCTEN 0OBEKTOB MEXTy COOOI;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHHS U BBIBOJBI IO pe3ysibTaTaM MPOBEAEHHOIO
HaOJIOIEHUs, MCCIEOBAaHUS, OLEHUBATh JOCTOBEPHOCTb IOJIyYEHHBIX pE3yJbTaTOB,
BBLIBOJIOB M O0OOIIEHHN;

IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, @ TAK)KE BBIIBUTATh MIPEATNOI0KEHHS O €T0
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Padora ¢ undpopmanmeii:

BBISBJISATH HEIOCTaTOYHOCTh M M30BITOYHOCTh MH(OpPMAIMH, JAaHHBIX, HEOOXOIUMBIX IS
pELIeHNUs 3a]a4H;

BbIOMpPATh, AHAIM3UPOBATH, CHCTEMATU3MPOBATh W HMHTEPIPETUPOBATH HH(OpMAIUIO
pas3INYHbIX BUAOB U (POPM NPECTABICHHUS;

BbIOMpaTh (hopMy MpejacTaBieHUus WHGOPMALMKM W WIUIIOCTPUPOBATH peELIaeMble 3a/1adyu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAAE&KHOCTh WHGOpPMALMU IO KPUTEPUSM, HPEUIOKEHHBIM YUYUTEIeM WIIH
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSMU M ILENISIMU
oOLIeHUsl, ICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX
TEKCTax, /JaBaTh IMOSCHEHUS IO XOJAYy pElIeHUs 3aJayd, KOMMEHTHpPOBATh MOJyYEHHBIN
pe3yJbTaT;

B X0/i¢ OOCYXJEHHs 3a/laBaTb BOIPOCHI 0 CYILECTBY OOCYXJIaeMOH TeMbl, IpOOIeMbl,
pelaeMoii 3a/1a4u, BEICKA3bIBaTh UJIEU, HALIEJICHHBIE HA TIOUCK PELLIEHUS, CONIOCTABIIATh CBOU



CYXKJICHHUSI C CY>KJICHUSIMH APYTHX YIaCTHUKOB IMAJIOTA, OOHAPYKUBATH PA3TMUHUE U CXOJICTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyTUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;
NPEACTABISATh PE3YJAbTAThl PEIICHUs] 3aJauyM, SKCIEPUMEHTa, HCCIIEOBAaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (QopMaT BBICTYIUICHHS € YY4ETOM 3a/ad MPE3CHTAUU U
0COOEHHOCTEH ayJIUTOPHH;

MMOHUMAaTh M HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W HMHIWBHUAYAJIbHOW pabOTHI MpH
pEIICHUH Y4eOHBIX MaTEMAaTHUYCCKUX 3a]1a4;

MIPUHUMATH IIeJIb COBMECTHOW JEATEIBHOCTH, TUIAHMPOBATH OPTraHHU3allUI0 COBMECTHOM
paboThI, pacmpenensiaTh BHABI padOT, JOTOBAPUBATHCS, OOCYXKIaTh MPOIECC M PE3yJbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTel (00CykIeHUs, 0OMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U JPYTHE), BBIMIOJIHATH CBOIO YacTh pabOThI U KOOPJIUHUPOBATH CBOU JCUCTBUS C
JIPYTMMH 49ICHaMU KOMAaHJbI, OLICHWBATh KAYECTBO CBOETO BKJIAJa B OOMIMIA MPOIYKT TIO
KpUTEpUaIM, chOpMYyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, aITOPUTM PELIEHUS 33Ja4u (UM €ro 4acTb), BBIOMpPATh
Croco0 pemieHuss ¢ y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(GOPMAIIIH.
CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IMpoliecca W pe3ysbTara pelieHus
MaTeMaTHYECKON 3a1a4H;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEUICHUH 33/Ja4yd, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yibTaTa NEITEIbHOCTH IOCTaBICHHOW IIEIM U YCJIOBHSIM,
OOBSCHATh NMPUYUHBI JOCTHKECHUSI WM HEIOCTIDKCHHS 17, HaXOAWTh OIIMOKY, /1aBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY.

IMPEJAMETHBIE PE3YJIBTATDBI

K koHny oOyuenuss B 7 kjacce oOydaromUics MOJYYUT CIEAYIONIME MPEAMETHbIE
pE3yJIBTaTHI:

Yuciia 1 BbIYUCICHUA

BoinonHsATh, coueTast yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(PMETHUECKUE NEHCTBUS C
palMOHATIBLHBIMU YHCIIAMHU.

HaxoauTe 3HaueHUS YHCIOBBIX BBIPAKEHHUM, TPUMEHITh pa3HOOOpa3HbIE CIIOCOOBI U
OpuEMBI BBIUMCIIEHUS 3HAUEHUI JPOOHBIX BBIPAKEHHUH, COJAEpXKAlIMX OOBIKHOBEHHBIE U
JECSITUYHbIE TPOOH.

[lepexoauTh OT OJTHOM (POPMBI 3aMKICH YKCEN K Jpyroii (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJ0UYNBATH PAllMOHAIbHBIE YHCIA.

OKpyrJTh 4ncia.

BbINOMHATE NPUKHUIKY U OLEHKY pe3yibTaTa BBIUYMCICHHWH, OLIEHKY 3HA4YeHUH
YHUCJIOBBIX BBIPAKEHUH. BBIMONHATH JEHCTBUS CO CTENEHAMU C HATypaJbHBIMU
MOKA3aTEeISIMHU.



[TpyMeHATh NPU3HAKK JEIUMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYyPAJIbHBIX YHCEIL.

PemaTte npakTHKO-OpHEHTUPOBAHHBIE 3a/1aYM, CBSI3aHHBIE C OTHOLLEHUEM BEJINYUH,
IPONOPLUOHAIILHOCTBIO BEJIMYMH, NPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YJbTaThl PELLICHUS
3ajjay ¢ y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMAaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb30BaTh anreOpandyeckyrd TEPMHHOJIOTHIO W CHMBOJIMKY, NPHUMEHSATh €€ B
npoIiecce OCBOCHUS y4eOHOTO MaTepHara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHUsl 1LEJIOr0 BBIPAXKEHUS B MHOIOWIEH IPHUBEIECHUEM
NOJOOHBIX CIaraeMbIX, PAaCKPBHITHEM CKOOOK.

BbInoNHATE YyMHOKEHUE OJIHOYJIEHA HAa MHOTOYJIEH M MHOIOYJI€HAa Ha MHOTOYJIEH,
IPUMEHATH (HOPMYJIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3iloKeHHE MHOIOWIEHOB HA MHOKUTEIM C IOMOLIbIO BBIHECCHMS 32
CKOOKH 0011IET0 MHOKHTEIIS, TPYIITUPOBKH CIIaraeMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO
YMHOXEHHUS.

[TpumensaTh npeoOpa3oBaHUsI MHOIOWIEHOB JUIsl PEUICHUs pa3M4yHBbIX 3373y U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU TPAKTUKHU.

Hcnonb3oBaTh  CBOWMCTBA  CTENEHEM C  HATYpaIbHBIMM  IIOKAa3aTeIsIMU UL
npeoOpa30BaHUsl BRIPAXKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemars nuHeiHbIE ypaBHEHUS C OAHOM IIEPEMEHHOM, IPUMEHSS IpaBUIIa IEPEX0a OT
HCXOJIHOTO YpPaBHEHMs K PaBHOCHIBHOMY eMy. [IpoBepsTh, sABIsS€TCA 1M 4YUCIO KOPHEM
YpaBHEHHUS.

[TpuMeHsTH rpaduyeckre METO bl P PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh mpuMeps! map 4ucell, sSBISIOIINUXCS PEIIEHUEM JIMHEIHOro ypaBHEHHUS C
JBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JUHEHHOTO ypaBHEHHUS C JABYMs
NEepEeMEHHBIMH, TOJIb3YACh I'PpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarb cucreMsl 1ByX JIMHEHHBIX ypaBHEHHUH C IBYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnsTh U peuaTh JIMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX ypaBHEHUH MO
YCIIOBUIO 33J1a4d, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IOJyYEHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHATHON NpPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJIaHHBIM
KOOpAMHATaM, Jy4HM, OTPE3KH, HWHTEpBajbl, 3allUChIBaThb YHCJIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOpJIMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouTtsh rpadgux GyHKuuu y = [X|.

OnwuceiBaTh ¢ MOMOIIBIO (YHKUUN HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMU:
CKOPOCTb, BPEMS, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOUTENBHOCTD, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatsb rpaduueckuii cnocod mpeacTaBiIeHNs U aHajdu3a HHPOpPMalluK, U3BJIeKaTh
¥ MHTEPIIPETHPOBATh HH(OPMAIIHIO U3 IPaUKOB peabHBIX NMPOLIECCOB M 3aBUCUMOCTEIA.

K xoniy oOyueHust B 8 kjacce oOyJaromuics MOTYyYUT CICAYIOMNUE MPEIMETHBIE
pe3yNbTaThI:

Yucsa v BbIYUCICHUSA



Hcnonp30BaTh HaYalIbHbBIE IPEACTABICHUS O MHOKECTBE IEHCTBUTENBHBIX YUCET JUIS
CpaBHEHUsI, OKPYTJICHHUS] M BBIYMCICHUN, N300paXkaTh JEHCTBUTEIbHBIC YMCIIa TOUYKAaMHU Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHATh MOHATHE apU(PMETHUECKOr0 KBAJAPaTHOIO KOPHS, HAXOJUTh KBaJpaTHBIE
KOpHHU, HCIOJIBb3YS HpPU HEOOXOJUMOCTH KaJIbKYJIATOP, BBINOJHATh IpeoOpa3oBaHUs
BBIPAXEHUI, COIepPKALUX KBAJApaTHbIE KOPHU, UCIIOJIb3YSI CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucu OONBIIMX U MaJIbIX YHCEN C TIOMOIIBIO JIECATHUYHBIX JApo0eit u
creneHei yucina 10.

Anredpanyeckue BbIPaKeHUs

[TpuMeHATh MOHATHE CTENEHH C IENbIM IOKa3aTeJeM, BBIOJHATh MPeoOpa3oBaHUS
BBIPAXEHUM, COIEPIKALUX CTEIIEHU C LIEIbIM IIOKA3aTENEM.

BbInosnHATE TOXKAECTBEHHBIE IPe0OPa30BaHuUs PALMOHAIBHBIX BHIPAXKEHUN HAa OCHOBE
IpaBuiI JEMCTBUI HAaJl MHOTOYJIEHAMU U alredpanyeckKuMu JpoOsMu.

PackiiagpiBath KBaipaTHBIN TPEXUIECH HA MHOYKUTEIH.

[TpumeHsTh mNpeoOpa3oBaHUsl BBIPAKEHUW U1 PELICHUS pa3jiMYHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHOU TPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nuHeliHbIe, KBapaTHBIE YPAaBHEHUS U PAllMOHAIIbHBIE YPaBHEHU S, CBOIAILIUECS
K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENILINE HCCIIEI0BAaHUS YPABHEHUN U CUCTEM yPaBHEHU, B TOM YHUCIIE
C IPUMEHEHUEM TpapUuecKuX MpeicTaBlIeHUH (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WIIH
CUCTEMA YpPaBHEHUMU pEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[lepexoauTh OT CIIOBECHOH (HOPMYIHMPOBKH 3a7auu K €€ anreOpandeckoil MOJEeNu ¢
IIOMOULIbIO COCTAaBJICHHUS YPaBHEHUS WM CUCTEMBl YPaBHEHMI, WHTEPIPETHPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3aa4y IOJyYEHHBIN PE3yJIbTaT.

[IpyMeHsSTh CBONCTBA YMCIOBBIX HEPABEHCTB JMJIsi CPABHEHMS, OLEHKH, pEelaTh
JUHEWHBIE HEPaBEHCTBA C OJHOM TEPEeMEHHOM W MX CHCTEMBI, J1aBaTh T'PaPUUIECKYIO
WJUTIOCTPALIMIO MHOXKECTBA PEIICHNI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUHA

[fonumath ¥ HWCHOJIB30BaTh (PYHKIMOHAIbHBIE TOHATHS U S3bIK (TEPMHUHBI,
CUMBOJINYECKHE 0003HAYECHHUS), ONPEENATh 3HAaUeHNE (PYHKIMU 10 3HAYEHHUIO apryMeHTa,
OTpeNieNATh CBOWCTBA (PYHKIUU 110 €€ TpaduKy.

Crpoutsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y=k/x,y=x%y=x3y=X|,y =X, onuceBaTh cBOHCTBA YNCIOBOH GYHKIIHH TI0 €&
rpaguxy.

K koHny oOyueHuss B 9 kiacce oOydaroIuics MOJYYUT CIEAYIOIIHUE MPEIMETHBIE
pe3yNbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPAJ0UYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BeimonHaTe apudmeTnueckue NEHCTBUS C pallMOHAIBHBIMHU YMCIaMH, COYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIUUCIICHUS C HPPALMOHATIBHBIMU YHCIIAMU.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM NT0KA3aTEIsIMU U KOPHEH, BBIYNCIIATH 3HAUYECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMOJIHATH HPUKHUIKY pe3yJbTaTa BBIYUCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs M HEPABEHCTBA



Pemats inHENHBIEC M KBaJpaTHBIE YPABHEHMS, YPABHEHMS, CBOJAIIMECA K HUM, IPOCTEHUIINE
IpoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHUI € JIByMS IIE€PEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBble 3amauM aureOpandeckUM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEHHEM IrpaduyecKuX MpecTaBleHui (YCTaHaBIMBATh, UMEET JIM yPaBHEHHUE WU CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nuHeiiHBbIE HEpaBEHCTBAa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPAaBEHCTB Ha YHMCJIOBOM IPSIMOM, 3aIIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemats cucTeMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPAaBEHCTB, BKJIIOUYAIOIUE KBAIPAaTHOE
HEpPaBEHCTBO, N300pakaTh pEIEHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH NpPSIMOM, 3alUCBIBATh
pelIeHNE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3ajau.

DOyHKIUHA

PacniozHaBaTh (pyHKIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE Ha
KOOPJAMHATHOM TIJIOCKOCTH rpauKOB PYHKIUN BUIA!
y=kx,y=kx+b,y=k/x,y=ax?+bx+c,y=x3y=+X, Yy =|X|, B 3aBucuMOCTH OT 3HaUEHHiI

K03(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA () yHKIIUH.

Crpouth M M300pakaTh CXEMAaTHYECKU TpaUKU KBAIPATUUHBIX (DYHKIHMM, ONMUCHIBATH
CBOWCTBA KBaIpaTUYHbBIX (DYHKIMHA MO UX rpaduKam.

Pacno3naBate kBagpaTH4HYO GYHKIHUIO 110 (hOpMYIIe, IPHUBOIUT IPHUMEPHI KBaIPATUIHBIX
(GyHKINH U3 peabHOW )KU3HU, PU3UKH, TEOMETPUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

Pacrnio3HaBaTh apu(METHYECKYI0 U F€OMETPUUECKYI0 MPOTPECCUU MPU pasHBIX CIOcoOax
3aaHMsL.

BbINONMHATE BBIUKCIEHHS C UCHOJIB30BaHUWEM (GOpMyN N-TO wWieHa apuPMETHUECKOH U
TEOMETPUUYECKOHN MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON IIOCKOCTH.

Pemats 3a1aun, cBsi3aHHBIE C UUCIOBBIMH M1OCIIEI0OBATEIbHOCTSIMU, B TOM YHCJIE 3a]aui U3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).

TEMATHYECKOE INTAHUPOBAHHUE 9 kanace

KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB M TeM NPOrpPaMMbl Beero Kontpoinn IpakTnyeck
ble padoThI ue padboThl
1  Ywucna u BeruucieHus. JlelcTBUTEIbHBIC YHCIA. 13 1
5 ypaBHeHI/ISIVI/I HEpPABEHCTBA. Y PAaBHEHMS C OJHOMN 17 1
NEPEMEHHOI.

3 | VYpaBHeHus u HepaBeHCTBA. CUCTEMbI YpaBHEHHH. 14 1
4 = VYpaBHeHus U HepaBeHCTBa. HepaBeHCTBa. 11 1
5 OyHKIHH. 17 1
6  YwucioBble MOCIEI0BATENBHOCTH. 16 1
7 | Teopus BepOATHOCTEH U CTATHUCTHKA 34 2
8  TloBropenue, 0000IICHHE, CHCTEMATHU3AIIHS 3HAHHHA 14 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 7 2
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