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HOACHUTEJBbHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOIO 0OIIero oOpa3oBaHHUs: OHa OOeCleuHnBaeT
U3ydeHHe JPYruxX AUCLUIUINH, KaK €CTECTBEHHO-HAYyYHOI'0, TaK U T'YMaHUTAPHOI'O IIUKJIOB, €€ OCBOEHHUE
HE00X0AMMO ISl IPOJIOJDKEHUsT 00pa3oBaHMsA U B IOBCEAHEBHOM »ku3HU. Pa3zButhe y oOydaromiuxcs
HAYYHBIX TPEACTABICHUN O TPOMCXOXKAECHHUH M CYIIHOCTH anreOpandeckux abcTpakuuid, crocode
OTpaXXEHUS MATEeMAaTHYeCKOM HayKOW SBJICHUH U TPOILECCOB B MPHUPOAE U OOLIECTBE, pPOJIU
MaTeMaTHYeCKOro MOJEIUPOBaHMs B HAyYHOM IIO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HayYHOT'O MMPOBO33PEHHUSI M KauecCTB MBIIUICHHUs, HEOOXOAMMBIX s aJalTallid B COBPEMEHHOM
nudpoBoM obrmiectBe. M3yueHue anreOpbl oOecreunBaeT pa3BUTHE yYMEHHUs HAOIOIaTh, CPAaBHHUBATH,
HaXO/JUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTb CBOU JI€HCTBMS M BBIBOABI, (OPMYIHpOBaTh yTBepkIeHHUs. OcBoeHHME Kypca anredpsl
obecrneynBaeT pPa3BUTHE JIOIMYECKOI'O MBILIUIEHUS OOYYarOIUXCsA: OHM HCHOJb3YIOT IEIyKTHBHBIE U
MHAYKTHBHBIE paccyXJIeHHs, 0000IIeHne 1 KOHKPETU3aluio, abcTparupoBanue u anajorui. O0ydyenue
anre0pe MpeAroiaraeT 3HaYuTeNIbHBIA 00bEM CAMOCTOSITETILHON JIEATEIFHOCTH O0YUJaIOMIMXCs, TOITOMY
CaMOCTOSITENIbHOE PEIICHUE 3a/1a4 ABJISETCA peaan3alueil 1e1TeIbHOCTHOTO IPUHIUIA 00yYeHHUS.

B crpykType nporpaMmel yueGHOro Kypca «Anredpa» st OCHOBHOTO 0O0IIero o0pa3oBaHusi OCHOBHOE
MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE JIMHUU: «Yucaa U BBIYUCIECHUA», «AnreOpandeckue
BBIpOKEHUS», «Y paBHEHUS U HEpaBEHCTBa», «DyHKunm». Kaxkas u3 3THX coaepKaTeIbHO-METOINIECKIX
JMHUN pa3BUBAETCs Ha MIPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJCHCTBYsI C IPYTHMH €TI0 JIMHUSAMH.
B xone n3ydenus yueOHOro kypca oOydaroIIMMCs NMPUXOIUTCS JIOTUYECKH PACcCyXIaTh, MCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B CBsI3U € 3TUM B porpaMMy y4eOHOT0 Kypca «Anredpay BKIIOUYCHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, IPEJCTABIEHHbIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTH4YeCKOIro
00pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YUYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MaTEMaTU4ECKOTO
a3bika. CoJliepKaTeabHOM M CTPYKTYpHOM OCOOEHHOCTBhIO y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTeP.

Copnepxanue muHUM «Hucaa ¥ BBIYMCIEHUS» CIY>KUT OCHOBOM IS TajbHEMILIEro U3Y4eHNUs MaTeMaTUKH,
CIOCOOCTBYET PAa3BUTHIO Yy OOYYaloIUXCS JIOTHYECKOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHHS
MOJIb30BaThCsl AJTOPUTMAMH, a TaKKe NPUOOPETECHHIO IMPAKTHUYECKUX HABBIKOB, HEOOXOJUMBIX MJIst
MTOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YHUCIIE HA YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHUsl CBSI3aHO C
paMoOHATBFHBIMU U MPPAIMOHAIBHBIMU YUCIIaMH, (POPMHUPOBAHUEM IPEICTABICHHA O JCHCTBUTEIHHOM
yucie. 3aBepllieHre OCBOSHHs YUCIOBOM JIMHUM OTHECEHO K CpeAHEMY 001IeMy 00pa30BaHHUIO.
Conepxanue JByX anreOpandyeckux JHMHUM — «AnreOpandeckue BBIpAKEHUS» U «YpPaBHEHUS U
HEPAaBEHCTBA» CMOCOOCTBYET (POPMHUPOBAHUIO y OOYyYarOIIMXCS MaTeMaTU4YecKoro  ammapara,
HEOOXOAUMOTO JUIS PEIICHHs 3a/1a4 MAaTeMAaTUKH, CMEXHBIX MPEIMETOB U MPAKTHKO-OPHEHTUPOBAHHBIX
3ajady. Ha ypoBHe OCHOBHOro ooOmiero obOpazoBaHMs Y4eOHBIH MaTepual TpYyNIUPYEeTCs BOKPYT
palMoHaNBHBIX BhIpaXKeHUH. Anredpa 1EeMOHCTPUPYET 3HAUEHNE MaTEMATUKH KaK S3bIKa JJIS IOCTPOEHUS
MaTeMaTHYeCKUX MOJIeNel, OMMCAaHUs IMPOLECCOB M SBIEHUH pealbHOro Mupa. B 3amaun oOydeHus
anrebpe BXOJAT TaKkKe JalbHEWIlee pa3BUTHE aIrOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJISi OCBOGHHUS Kypca MH(OpPMAaTHKH, U OBJIAJICHHE HAaBbIKAMM JEIYKTUBHBIX PacCyKICHUH.
[IpeoOpa3oBanue CUMBOJBHBIX (DOPM CIIOCOOCTBYET pPAa3BUTHIO BOOOpPaXEHHs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxanne (pyHKITMOHATBHO-TPAPUIECKON JIMHUM HAIIEJICHO HA MOJy4YeHHe OOYyJaroIIMMUCS 3HAHUHI O
GYHKIUAX KaK BaKHEWIeW MaTeMaTHUeCKON MOJENU Jid ONMMCAaHUs M UCCIeNOBAaHUS pa3HOOOpa3HBIX
NPOIIECCOB U SIBIEHUI B mpupoje U odmiectBe. M3ydeHune Mmarepuana CIOCOOCTBYET Pa3BUTHIO Yy
o0ydJaroImuxcs YMEHHs HCIOJb30BAaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEJCTBA fA3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJINYECKHE, Ipaduyeckue, BHOCUT BKJIaJ B (POPMUPOBAHHE NPEACTABICHUH O POJIH
MaTEeMaTHKHU B Pa3BUTUH LUBUIN3ALUU U KYJIBTYpBI.
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Cornacno yue6HOMY IUIaHy B 7-9 Kilaccax m3ydaercs y4deOHBIH Kypc «Airedpa», KOTOPBIM BKIIOYACT
CIIEyIOIIMe OCHOBHBIE pa3Jielibl cofiepkanus: «Hucaa U BEIYUCICHUSY, « ANreOpandeckue BhIPaKEHUS,
«YpaBHEHHS U HEPABEHCTBAY, «DYHKIIUN».

Ha uzydenue yuebnoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 gaca (3 gaca B Hefielno),
B 8 kiacce — 102 yaca (3 gaca B Hezelnto), B 9 kiacce — 102 yaca (3 yaca B HeZeNo).
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COJEPKAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYHCICHHUA

JpoOu 0OBIKHOBEHHBIE U ACCATUYHBIC, IEPEX0 ] OT oHOU (opMel 3ammcu Apodeit k apyroii. [lonsrue
palMOHANBFHOTO YHCIIa, 3alUCh, CPABHEHHE, YIIOPSIOUYMBAHUE PAllMOHAIBHBIX Yucell. Apudmernueckue
JeUCTBUS C pallMOHAIBHBIMY YKciIaMU. Pemienue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpe/eleHue, MpeoO0pa3oBaHUE BBIPAKEHUI Ha OCHOBE
OIpeJiesIeHus], 3auch OonbMX uyuces. IIponeHTsl, 3anuch NpPOLEHTOB B BUE ApOOM M IpoOU B BUIE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha IPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKHU.

[IpuMeHeHne NpU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 0OpaTHas MpONOpLUOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

[IepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHHUSI C IIEPEMEHHOM. J[OITyCTUMBIE 3HAYEHUS NIEPEMEHHBIX.
[IpencraBieHure 3aBUCHUMOCTH MEXAY BeJIMYMHAMM B BHUAE (GopMyiibl. Berunciaenus no Qopmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHUH, TOXXIECTBEHHO PaBHbIE BhIpayKEHUs, IPaBUiIa IpeoOpa3oBaHUs
CYMM M IIPOU3BEJICHUH, IpaBHiIa PACKPHITUS CKOOOK M NMPHUBEIEHHS TOJ0OOHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnHowieHbl 1 MHOTOWIEHBI. CTeneHb MHOrowIeHa. Cll0KeHHE, BBIYUTAHUE, YMHOKEHIE MHOTOUJIEHOB.
@opMysbl COKPAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaapaT pazHocTH. dDopmyna pasHOCTH
KBaJpaToB. Pa3inoxeHrne MHOTOUIEHOB HA MHOXKHUTEIIN.

YpaBHeHUs: M HEpaBEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHUS, IPaBUIia IPeoOpa30BaHusl ypaBHEHUS, PABHOCUJIBHOCTh YPaBHEHUH.

JIuneliHOe ypaBHEHUE C OJHOM IIEPEMEHHOM, YUCIO KOpPHEH JIMHEWHOIO YpPaBHEHMS, pPELICHUE
JUHENHBIX ypaBHeHuH. COCTaBlICHHME ypaBHEHUH IO YCIOBUIO 3a7aud. PellleHuMe TEKCTOBBIX 3ajad C
MMOMOUIBIO YPABHEHHU.

JluneiiHOe ypaBHEHME C IByMs IepeMeHHbIMU U ero rpaduk. Crucrema IByX JIMHEWHBIX ypaBHEHHI ¢
IBYMsl TNepeMeHHbIMHU. PelieHne cucteM ypaBHEHUH crmocoOoM MNOJACTaHOBKHU. llpumepsl pemieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Toukm Ha mnpsMod. UucioBble npoMexyTku. PaccrosHue Mexay IByMs TOUYKaMHU
KOOPJAMHATHOU IIPSIMOA.

[TpsmoyronbHas cucrema koopAauHat, ocu Ox u Oy. AGcuucca U OpAMHATa TOUYKU Ha KOOPAMHATHOM
wiockocTu. [Ipumeps! rpadukos, 3anaHHbIX popmynamu. UteHue rpadukoB peanbHBIX 3aBUCUMOCTEH.
[Tonstue dynkuuu. I'padux ¢ynkuuu. CpoiictBa QyHkuuil. Jlunelinas ¢yskus, e€ rpaduk. I'paduk
¢bynkuuu y = [x|. I'paduueckoe perieHne JIMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 KVIACC

Yucsa v BbIYUCTICHUSA

KBanparusiii koperb u3 uucna. [lonstue o0 mppanuoHanbHOM uucie. JlecsTuuHble TpUOIMKEHUS
uppalnroHanbHbIX uHced. CBoicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW M MX TNPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKECHUN U BBIYUCICHUSAM. [{eficTBUTENIbHBIE YHCIIA.

CreneHb C 1ebIM oKa3aTesneM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMUCh YUCTA.

Anredpanyeckue BbIPaKeHUs

KBanpaTHblii TpE€XuiieH, pa3ioKeHUE KBaPATHOIO TPEXUIEHA HA MHOKUTEIIH.
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Anrebpanueckas apoos. OCHOBHOE CBOWMCTBO anreOpanyeckor apodu. CrokeHue, BBIYUTAHUEC,
YMHOXXEHUE, JieNieHHe anredpanyeckux Apooeil. ParonanbHbie BEIpaXXeHUS U UX IIpeoOpa3oBaHue.

YpaBHeHusI U HepaBEeHCTBA

KBaapatHoe ypaBHeHue, (opmyia KoOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHU, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiimume qpoOdHO-paloHalbHbIE YPaBHEHHUS.

I'paduueckas uHTEpIIpeTalivs YPaBHEHUN C IBYMS MEPEMEHHBIMHU M CUCTEM JIMHEHHBIX YpaBHEHHH C
IBYMs IepeMEHHBIMU. [IprMepsl pelieHns CUCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

Perennie TeKCTOBBIX 3aj1au anredpandeckum crnocoOom.

YucioBble HepaBeHCTBA M HX cBoWcTBa. HepaBeHCTBO ¢ OnHON mnepeMeHHOH. PaBHOCHIIBHOCTB
HepaBeHCTB. JIuHeliHbIe HepaBEeHCTBAa C OJHOM nepeMeHHOM. CUCTEMBbI JUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynknuu. O6nacTe ompeneiaeHuss U MHOXECTBO 3HadeHMi (yHkiuu. CrocoObl 3amaHus
GyHKIHH.

I'papux ¢ynkumu. YUrenue cBoiictB ¢QyHkumu mo e€ rpadpuky. [Ipumepsl rpaduxoB (yHKIHA,
OTPaXKaKoIIKX PeAIbHbIE IPOLIECCHI.

OYHKIHNH, OMUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPOMOPIHOHANBHBIE 3aBUCUMOCTH, UX TpaduKu.
Oynxun y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe perienne ypaBHEHNH 1 CHCTEM ypaBHEHHIL.

9 KJIACC

Yucia ¥ BLIYUCICHUSA

PanmonanbHbple 4Yncia, MppalMOHAIbHBIE YUCIA, KOHEUHble M OECKOHEUHbIE JECSATUYHBIE IPOOH.
MHOXeCcTBO ICHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIa KaK OCCKOHEUHBIC JIECSATHYHBIE TPOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM JACHCTBUTEIBHBIX YUCENI U KOOPAWHATHOU
IIPSAMON.

CpaBHeHUE IeHCTBUTENBHBIX YHCell, apu(METHYECKUE eHCTBUS C NEHCTBUTENIbHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MUPE.

[IpubnuxéHHOe 3HAYEHHME BEIUYMHBI, TOUHOCTh NpuOmkeHus. Oxpyrienue uucen. Ilpukuaka u
OIIEHKA PE3yJIbTaTOB BHIUUCICHUH.

YpaBHeHHUs M HEPABEHCTBA

JIuneiinoe ypaBHeHue. PellieHne ypaBHEHUHN, CBOASAIIMXCA K JINHEWHBIM.

KBagparnoe ypaBHeHue. Pemenne ypaBHEHHN, CBOASAIIMXCA K KBaJAPaTHBIM. bUKBapaTHOE ypaBHEHUE.
[IpuMepsl perieHus: ypaBHEHUN TPEThEN U YETBEPTOM CTETIEHEN Pa3JIOKEHUEM HA MHOKHUTEIIH.

Pemienune 1poOGHO-paiMOHANIbHBIX YpaBHEHUH. PelieHne TeKCcToBBIX 3ajau anredpandeckuM MEeTO/I0M.

VYpaBHeHUe C JABYMs MEpeMEHHBIMU U ero rpaduk. Pemenue cucrem AByX JIMHEHHBIX YpaBHEHUH C
NBYMs IEPEMEHHBIMU. Penienue cucrem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHENHOE, a IPyroe — BTOPOi
creneHu. ['paduyeckas HHTepIpeTaLns CUCTEMbl YpPaBHEHUH C IBYMsI IEpEMEHHBIMHU.

Perenne TeKCTOBBIX 3a/1au alreOpanyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nuHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. PelleHne cucreM NMHEHHBIX HEPABEHCTB C
onHOM mepemeHHol. KBanpaTHble HepaBeHcTBa. ['paduueckas mHTeprperanys HEPaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKIUH

KBanparuunas @ynkuus, e€ rpapuk u cBoiicta. [lapabona, KoopAMHATHI BEpIIMHBI apaboJIbl, OCh
CUMMETpPHUH TTapaboIbl.

[paduku GyHKumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| u ux cBoiicraa.
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YucioBble MOCTEI0BATEIBLHOCTH U NPOIrPEeCCHH

[TonaTne 4nCIOBOM MOCIEAOBATENHFHOCTH. 3aJaHNE TIOCIIEOBATEIILHOCTH PEKYPPEHTHOH (hopMyIoit
dbopMyI0ii n-TO YNICHA.

Apudmerndeckass u reomerpuueckas nporpeccud. dopmynbl n-ro uieHa apudMeTHUECKOd Hu
TrE€OMETPUYECKOM POTPECCU, CyMMBI IIEPBBIX 71 YJICHOB.

N3ob6pakenue 4ieHOB apuPMETHIECKONH M T€OMETPUUECKO MPOrpeccHii TOUKaMu Ha KOOPAMHATHOMN
IJ10CKOCTH. JIMHEHHBIN U 3KCIOHEHIANbHBIN pocT. CII0KHBIE TPOLIEHTHI.
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IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUA I[IPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoOCTHBIE PpPe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHWMHA W peau3allid €ro Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIAHCKOTO 0o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM NPAKTUYECKHX 3a/1ady MaTeMaTU4YeCKOU
HAPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIs1 YCIICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHIMBHUAYAIHHOM TpPAaeKTOPUU OOpa30BaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W AJCTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKIEHUM, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKOW HAayKH Kak cdepbl 4YeTOBEYECKOW eATENbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) pusuveckoe Bocnutanue, GopMUPOBaAHNE KYJLTYPbI 310POBbS M IMOLMOHAIBHOTO
Os1aromostyqust:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATUUECKUE 3HAHUS B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
3I0pOBOro 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXpPAaHHOCTH OKPYKAIOIIEH cpeapl, MIAHUPOBAHUS TIOCTYNKOB M OICHKA HMX BO3MOMXHBIX
MOCTEACTBUIA ISl OKPYKAIOIIEH Cpebl, OCO3HAHUEM TI00AILHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U yTel X pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:
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TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YMCIIE YMEHHUE YUUTHCS y JAPYTHX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3
OIIBITA JPYTUX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWM, B TOM 4uclie (OPMYyITUPOBATh UICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHHUAX, B TOM YHUCIIE paHee HEH3BECTHBIX, OCO3HABATh
ne(QUIUTEl COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPHUHUMAaEeMble DPELICHUS W JCHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jjornueckue a1elcTBUA:

® BbBUIBJIATH U XapPaKTCPU30BATH CYIICCTBCHHBLIC IPU3HAKKW MATCMATUUCCKHX O6B€KTOB,
HNOHSTUM, OTHOIIEHUN MEXIy HNOHSTUSIMH, (POPMYJIMPOBATH OMPEIEIICHUS NOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPIUTEIbHbBIE H
OTpHUIATENIbHbIC, EAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JaHHBIX, Ha6JHOIIeHI/I$[X U YTBCPXKACHUAX, MpEAyiaraTb KPUTCPHUU [JId BbIABJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

® JCJIaTb BBIBOABI C MCIIOJIB30BAHUCM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh 10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHHUH (TIPSAMBIE U OT IPOTUBHOTIO),
MPOBOJIUTH CaMOCTOSITEILPHO HECJIOKHBIE JIOKA3aTeIbCTBA MAaTeMaTHYECKUX (HaKTOB,
BBICTpauBaTh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYXICHHUS,

e BBIOMpaTH CrocoO pemieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOASIIUNA ¢ YYETOM CaMOCTOSTENLHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

® JCIOJIb30BaTh  BOIMPOCHI  KAaK  HCCIEAOBATEIIbCKUW  WMHCTPYMEHT  TO3HAHUA,
dbopMynpoBaTh BOMPOCHL, GUKCUPYIOIINE MTPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIHHO
yCTaHABIMBaTh UCKOMOE U JaHHOe, (POpMHpPOBATh TUIIOTE3Yy, APIYMEHTHUPOBATH CBOIO
HO3UINI0, MHCHHE,

® [POBOJUTH MO CAMOCTOSTEIbHO COCTaBIICHHOMY IIJIaHY HECIOXXHBIA HIKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAaHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® CaMOCTOATENHHO (OopMynupoBaTh OOOOIIEHHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBAHMS, OIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [IPOTrHO3UPOBATH BO3SMOKHOC Pa3BHUTHE MIPOLECCCA, 4 TAKIKC BbIIBUTATH ITPEATIOJIOKCHUA
0 €ro pa3BUTUU B HOBBIX YCIOBHSX.

Patora ¢ undopmaunmeii:
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® BBIIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, JAAHHBIX, HEOOXOAUMBIX
JUIs PeLIeHUs 3ajau;

e BbIOMpPATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(DOpMAIUIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

e BbIOMpaTh (hOpMy IpeCTaBICHU HH(POPMALMK U WILTIOCTPUPOBATh pellaeMble 3aauu
cXeMaMH, AruarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OILICHUBATh HAJEKHOCTh MHMOPMALIMY 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHunKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU U IEIIIMU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPAKaThb CBOIO TOYKY 3pEHMSI B YCTHBIX U
IUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

e B X0JIe 00CYX/IeHHs 3a[aBaTh BOIPOCHI IO CYLIECTBY 00CYKAAeMOM TeMBI, IPOOJIEMBI,
pelaeMoii 3a1auu, BbICKa3bIBaTh U/, HALIEJICHHbBIE HA ITOMCK PELIEHMS], COIIOCTABIATh
CBOM CY)KJICHUS C CYXJACHUSIMH JIPYTHX YYaCTHUKOB JMajora, 0OHapyKuBaTh pa3inyuue
U CXOJCTBO IO3UIMH, B KOPpEeKTHOH ¢opme (opMmynupoBaTh pa3HOIJIACHs, CBOU
BO3PAXKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHUS 3a7a4yM, SKCIEPUMEHTa, UCCIEeI0BaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUN U
0COOEHHOCTEHN ayAUTOpUH;

® [IOHMMAaTbh U UCIOJb30BATH IPEUMYILECTBA KOMAHJHON U MHUBHIyaIbHON pabOThI IpH
pelIeHnH yueOHbIX MaTEMaTUUYECKHUX 3a/1a4;

® [IPUHUMATH 1I€JIb COBMECTHOM JeSITEIbHOCTH, IIIAHUPOBATh OPTaHU3ALMI0 COBMECTHOMN
paboThL, pacrpenensTh BUAbI paboT, 10roBapuBaThCs, 00CYKaTh MPOLIECC U Pe3ybTaT
paboTsl, 000011aTh MHEHHST HECKOIBKUX JTFOJICH;

®  y4acTBOBAaTh B IPyNNOBLIX (hopMax paboTh! (00Cyk1eHUsI, 0OMEH MHEHHUSIMH, MO3TOBbIE
HITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOM JI€HCTBUS
C APYTUMHM YI€HaMHU KOMaH/Ibl, OLIEHUBAaTh Ka4eCTBO CBOET0 BKJIa/a B OOIIUI MPOAYKT
10 KpUTEpHsIM, cHOpMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJACHCTBHUSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

® CaMOCTOSITEIbHO COCTaBJIATh IUIAH, AJITOPUTM pEUIeHMs 33Jayd (MJIM €ro 4acTh),
BBIOMpPATh CHOcO0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEecypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C Y4ETOM
HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

e BIAJIETh CIOCO0aMU CaMOINPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa perIeHUs
MaTeMaTH4YeCKOM 3a1a9M;

® MpeABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MpPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OILIEHUBATh COOTBETCTBUE PE3YNbTaTa AEATEIbHOCTU MOCTABICHHOMN LIEJIU U YCIOBUAM,
OOBSICHATH MPUYMHBI TOCTUKEHUS T HEJTOCTHKEHUS 11eTTH, HAXOIUTh OLIHOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
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K kouiy oOyuenuss B 7 kJacce OOydaromMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHUCbMEHHbIE NPUEMBI, apupMeTHYecKue ACHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHMs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH Pa3HOOOpPA3HbIE CHOCOOBI M
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauth OT 0gHOM (HOPMBI 3amKMCH YHCET K IpYroil (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3ylbTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BBIPAKCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JEITUMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PemaTth mnpakTHKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPUMOHAIBHOCTBIO BEJIUYHMH, IPOLIEHTAMH, MHTEPIIPETUPOBATh PE3YJILTATHI PELICHUS 3a4a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IPU 33aHHBIX 3HAUCHHUSX [EPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHusl LEI0r0 BhIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MO00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIEH,
OPUMEHATH (HOPMYIIBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIEro MHOYKUTEJIs, TPYNIHUPOBKU CJIaraéMblX, IpUMEHEHUs (POpMyN COKpaII€HHOTO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsT MHOTOWIEHOB JJIsi pPELISHHUS pa3IMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU MTPAKTHKU.

Hcnonp30BaTh CBOICTBA CTENEHEH ¢ HATypaJbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHsS IpaBHia IEpexoja OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIbHOMY eMy. lIpoBepsATh, sBIIETCS JIM YHUCIO KOpPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl IPU PELICHUN JIMHEHHBIX YPABHEHUN U X CUCTEM.

[TonGupath mpUMephI Map YUCE, IBISIOLUIMXCS pelleHueM JMHEHHOT0 YPaBHEHUS C ABYMS
MePEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpapuK JHHEWHOTO YpaBHEHUS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

Pematps cucreMbl ABYX JIMHEHHBIX YpaBHEHUH C JByMS INEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.
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CocTaBiATh U pemarh JUHEHHOE ypaBHEHHE WM CHCTEMY JIMHEHHBIX ypaBHEHHWM IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJIbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHAaTHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KM, WHTEPBAJIbl, 3allUChIBATh YHCJIOBBIE IIPOMEKYTKH Ha
aJreOpanyeckoM sI3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATaM, CTPOUTH
rpaduku muHeHHbIX GyHkuuid. Ctpouts rpaduk GyHKIMH y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYHMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BpEMH,
00BbEM pabOoTHI.

Haxoauts 3HaueHne QyHKIMK 1O 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod MpeACcTaBiIeHUS M aHAIW3a WHPOPMALUHU, U3BIEKATh U
UHTEPIPETUPOBATH UHPOPMALIUIO U3 IPa(UKOB PeaNbHBIX IPOLECCOB U 3aBUCUMOCTEM.

K koniy oOyuenuss B 8 kJacce oOyuaromuiics MHOJYYHUT CJEIYIOLIUE MpPEIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHHSA

Hcronb30BaTh HadalbHBIE IPEACTABICHUS O MHOYKECTBE JIECUCTBUTENBHBIX YUCEN U
CpaBHEHMs, OKpYIJIEHUS M BBIYUCICHHH, H300pa)xkaTh AECHCTBUTENBHBIE YHUCIIA TOYKAMU Ha
KOOpJAMHATHOM NPAMOM.

[IpumeHsTh TOHATHE apU(PMETUUYECKOrO0 KBAJIpPaTHOIO KOPHS, HAaXOJUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YSl PU HEOOXOUMOCTHU KaJIbKYJISATOP, BBINOIHIATH IPe0oOpa3oBaHMsl BbIpaKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yysl CBONCTBA KOPHEH.

Hcnonb3oBare 3anmucu OOJBIIMX W MajbIX YHMCENT C MOMOUIbIO JECATUYHBIX ApoOeil u
creneHeil uncna 10.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHATh TOHATHE CTEMEHUW C IeNBIM T0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXECHUI, COAEPIKALUX CTENEHU C LIETIBIM ITOKA3aTEIEM.

BbINONMHATE TOXAECTBEHHbIE MPEOOPAa30BAHUS PALMOHAIBHBIX BBIPAXKEHHM Ha OCHOBE
IpaBWJI AEMCTBUI HaJ MHOTOWIEHAMU U anre0panuyecKuMu ApoOsiMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpuMmeHATH TpeoOpa3zoBaHUs BBIPAKEHHUH IS pEIIeHUs pa3IMuHbIX 33]ja4 U3 MaTEMaTUKH,
CMEXHBIX MIPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHUsI M HEpaABEHCTBA

Pemarp nuHeEiHbIE, KBaApaTHBIE YPABHEHUS U PallMOHAJIbHBIE YPAaBHEHUs, CBOIALIUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

IIpoBOINTE MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
IpUMEHEHHEM TpaduiecKiX IpeCTaBIeHNUH (YCTaHABINBATh, UIMEET JIM YpaBHEHUE UITU CHCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[Tepexoauth OT cioOBecHOH (GOPMYIUPOBKM 3ahauM K e€ anreOpanyeckod MOJAETH C
MOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHUMN, WHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33]1a4¥ MIOJIYYEHHBIN PE3YJIbTAT.

ITpyMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PEILIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEepeMEHHOW M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 WIUTIOCTPAILIUIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKIUHA
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[ToHuMaTh ¥ UCTIONB30BaTh (PYHKIMOHATIBHBIC MOHATHUS U S3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HauEHHMSI), OTIPENENATh 3HaUCHHE (PYHKIMH 10 3HAYECHUIO apTyMEHTa, OIPEeIsATh CBOWCTBA
byHKIMH 10 e€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX QYHKIUN BUja:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIUCBIBATb CBOICTBA YHCIOBON (DYHKLHH 1O €&
rpapuky.

K konmy oOyuenus B 9 kJjacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3yJbTaTHI:

Yuciia 1 BBIYMCJICHUSA

CpaBHMBATB U YIOPSIOYMBATh pallMOHAIbHBIC U UPPALIMOHAJIbHBIE YHCIIA.

Brmonnare apudmernueckue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi yCTHbIC U
NUCbMEHHBIC TIPUEMBI, BBITIOIHITH BEIYUCICHHS ¢ UPPALMOHATIBHBIMH YHCIAMH.

HaxonuTh 3HaueHMsl cTeneHel ¢ eabIMU MOKa3aTesIssMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHCIIOBBIX BBIPa)KEHUI.

OKpyrnsiTh JEHCTBUTEIBHBIC YHWCIIA, BBIMONHATH MPHUKUAKY pE3yJbTaTa BBIYHUCICHUH,
OLICHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUs] M HEPABEHCTBA

Periate nuHeliHbIe M KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOJSILUECS K HUM, IpocTeine
IpOoOHO-palMOHATILHBIE YPaBHEHUSI.

Pemate cuctembl ABYX JIMHEHHBIX YpaBHEHUH C IBYMS MEPEMEHHBIMU M CHCTEMBI IBYX
YPaBHEHMH, B KOTOPBIX OHO YpaBHEHHE HE SIBJISAETCS IMHEHHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

IIpoBONTH MPOCTENUIINE UCCIENOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
IpUMEHEHHEM IrpaduyecKux MpeicTaBlieHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIbKO, U TIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJApaTHBIE HEPABEHCTBA, M300pa)kaTh pEIICHHE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHIE C TIOMOIIBIO CHMBOJIOB.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAaJpaTHOE
HEpaBEHCTBO, M300pakaTh peIlleHHE CHUCTEMbl HEPAaBEHCTB Ha YHMCIOBOM MpPSIMOM, 3alUCBHIBATh
pelIeHue ¢ TOMOIIHI0 CHMBOJIOB.

Hcronp30BaTh HEpABEHCTBA MPU PEIICHUH PA3IMYHBIX 33/1a4.

DOyHKIUH

Pacrnio3HaBaTh (pyHKIIMM H3y4e€HHBIX BUJIOB. [Toka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE Ha

KOOPJMHATHOM TIJIOCKOCTH rpadukoB GyHKIMM BUAa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +

¢, y =x3, y=1x, y = |x|, B 3aBUCHMOCTH OT 3Ha4eHHiT K03(HIMEHTOB, ONMCHIBATE CBOMCTBA

(byHKIUH.

Crpouth M M300pakaTh CXeMAaTHUECKHU TpapUKH KBAIPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacnio3naBaTh kBaipaTHUHYIO (QYHKIHUIO 110 POpMYyJie, MPUBOAUTH IPUMEPHI KBaIpaTHUHBIX
GbyHKIMHI U3 peanbHON )KU3HH, (PU3UKH, TEOMETPUH.

YucioBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBate apu(MeTHUECKYI0O U T€OMETPUUECKYI0 MPOrPECCUU MPU pasHBIX CIIOCOOax
3aJJaHuUs.

BbINOTHATE BBIYUCIEHUS C MCIOJb30BAaHUEM (QOPMYJ N-ro WieHa apumeThuyeckor u
T€OMETPUYECKON MTPOTrPECCUi, CYMMBI IIEPBBIX N YJICHOB.
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N306pakaTh WieHBI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MJIOCKOCTH.
Pemrats 3aJa4u, CBA3aHHBIC C YU CJIIOBBIMHU ITIOCIICAOBATCIbHOCTAMHU, B TOM YHCJIC 3a4a49U U3
peaNbHOM KU3HU (C MCTIOIB30BAHUEM KAJIBKYISITOPA, ITM(POBBIX TEXHOJIOTHH).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/
NMPOrpamMmbl Bcero Konrpoapnbie  Ipaxruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
1 Yucna u BelunclieHus. PammonanbHbIe 25 1 bub6nmoreka [IOK
qpcia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BhIpaXKEHUs 27 1 EES:'I;/(SG(;EL(];E)OHI?N 415590
Bubmunorexa IHOK
3 YPaBHCHMA W HEPABCHCTBA 20 1 https://m.edscl){).m/ 7f415b90
bubnuoreka IIOK
4 Koopaunats! u rpaduku. OyHKIIMN 24 1 https://m.e dscI)_E).ru 17£415590
Bubmunorexa IHOK
> Tlorropenne 1 0bobmenne 6 1 https://m.edscl){).m/ 7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITIPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/mn
NPOrpamMmbl Bcero Kontpoabubie  Ipaxruyeckue o0pa3oBaTe/ibHbIe
padoThI padoThI pecypes
1 Yucna u Beruncienus. KBagparuele 15 Bbu6mmoteka [JOK
KOpHU https://m.edsoo.ru/7f417af8
) Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6nmorexa LIOK
MoKazareseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubmmoreka [JOK
KBanparubiii TpExuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BoIpaKEHUSI. 15 1 bubmmoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnnoreka [JOK
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubmuoreka [IOK
YPaBHEHUN https://m.edsoo.ru/7{417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 Eggg?/ﬁeeliiorﬁﬂ 417af8
8 OyHkunu. OCHOBHBIE TOHATHUS 5 E;IS;I;/EGE,E)OIE 17£417af8
bubmmnoreka HOK
? Dymicuu. Hucnosbie Gyniium ? https://m.edS(])_E).m/ 71417af8
10 [ToBTOpeHmMe u 060061IeHNE 6 1 EES:%EZ&&%EN 417afR
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOTPAMME

[lokymeHT co3aaH B anekTpoHHon copme. Ne 222 ot 28.09.2023. UcnonHutens: Mnsisosa IM.&.

Ctpanuua 15 n3 17. Ctpanuua cosgara: 28.09.2023 16:22

Il INIEKTPOHHBIN
=¥ TATAPCTAH



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

TEMATHYECKOE IINTAHUPOBAHMUE

9 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM K n (undgposbie)
n/n NMPOrpaMmblI Bcero Oﬁﬂ TPOILHbIE %aKTquCKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypch
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bub6nmoreka [IOK
qucla https://m.edsoo.ru/7f419d08
) VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [IOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Pynkuun 16 ! https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
6
YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs 18 1 bubnnorexa [JOK
3HAHUHN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
I[TPOTPAMME
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YUYEBHO-METOJANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Anre6Opa, 7 knacc/ MaxkapseraeB FO.H., Munatok H.I'., Hemkor K.U. u apyrue; mox
penakiueit TensikoBckoro C.A., Aknroneproe oomiectBo «M3narensctBo «IIpocBenienne»
» Anre6pa, 8 kinacc/ Makaperues FO.H., Munaiok H.I'., Hemkos K.U. u apyrue; non
penakuueit TensikoBckoro C.A., Akimonepnoe oduiectBo «M3marensctBo «lIpocBemenuey
» Anre6pa, 9 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkos K.U. u apyrue; mox
penakuueit TensikoBckoro C.A., AkionepHoe oduiectBo «M3marensctBo «lIpocBemenuey

METOAUYECKHUE MATEPHAJIBI 1JISA YYUTEJISA

Anrebpa. Mertoandeckne peKOMEeHIaIMu. 7 Kiace : y4ueb. mocodue st 001eoopazoBar.
opranuzanuii / H. I'. Munmatok, U. C. [llneikoBa. — M. : IIpocBeienue

Anrebpa. MeTtoandeckne peKOMEHIAIMH. 8 Kiace : y4de0. mocodue s o0meoopazoBar.
opranuzanuii / H. I'. Munmgtok, U. C. lllneikoBa. — M. : IIpocBeiienue

Anrebpa. Metoaudeckue peKkoMeHIauu. 9 kiace : yue0. mocodue s o01eoopas3onar.
opranuzanuii / H. I'. Munmgtok, U. C. lllneikoBa. — M. : IIpocBeiienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
bu6mmoreka [IOK
prosv.ru
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