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1.Ilnanupyembie pe3yJbTaThl OCBOCHUSI Y4eOHOr0 mpeaMera
1) lInyHOCTHbLIE pe3ynbTaTbl:

Y o6yuarowezocsi cchopmupyemcsi
e  OTBETCTBEHHOE OTHOLLEHUE K YHEHUIO;
e TOTOBHOCTb M CMOCOBHOCTL 0BYYaOLLIMXCA K CAMOPa3BUTUIO M CaMOoBpa30oBaHMio Ha OCHOBE MOTUBALIMM K OBYYEHNIO U NO3HAHWIO;

e  YMEHME SICHO, TOYHO, rPAMOTHO M3naraTb CBOW MbIC/M B YCTHOWM M NMMCbMEHHOW PeYn, MOHMMAaTb CMbICI MOCTaBNEHHONM 3a4auu, BblCTpaMBaTb apryMeHTauumto,
NPUBOAMNTL NPUMEPLI U KOHTPNPUMEPDI;

L] HaYvalbHbl€ HaBblkKM aganTauum B AMHAMUYHO U3MEHAKLLEMCA MUPE,

e 3KONOrMyeckas KynbTypa: LEHHOCTHOE OTHOLLEHME K MPUMPOAHOMY MUPY, FOTOBHOCTb CreAoBaTh HOpMaM NpPUPOA0OXPaHHOro, 340poBbecOeperaoLwero
noBefeHus;

e  CNOCOGHOCTb K 3MOLIMOHANbHOMY BOCMIPUSATUIO MaTeEMaTUYECKNX OO bEKTOB, 3aAay, PEeLLEHNA, PaCCyXOEHUN;
e YMEHMe KOHTPONMpoBaTb NPOLECC M pe3yrnbTaT y4eOHOM MaTeMaTUYECKON AeATENbHOCTH.
O6yyarowuticss Nosy4um e03MOXKHOCMb OJ1s1 hopmMupo8aHusi

e nepBOHaYanbHbIX NpeacTaBneHnn 06 anrebpanyeckon Hayke Kak cdrepe YernoBeveckon AeaTenbHOCTM, 00 aTanax eé€ pasBuTus, o e€ 3Ha4YMMOCTU OIS
pasBUTUSA LMBUNN3ALM;

e KOMMYHWKaTUBHOW KOMNETEHTHOCTU B OGLLEHUN U COTPYAHUYECTBE CO CBEPCTHMUKaMM B 06pa3oBaTenbHON, y4eGHO-CcCcneoBaTENbCKOM, TBOPHECKOW U
APYrX BUAax AesTeNbHOCTU; KPUTUYHOCTM MbILLIIEHUS, yMEHUSI pacro3HaBaTh NOrMYeCKN HEKOPPEKTHbLIE BbiCKa3blBaHWSA, OTNMYaTL rMnoTedy oT akTa;

e KpeaTMBHOCTb MbILUIEHUS, MHALMATMBBI, HAXO44YMBOCTU, aKTUBHOCTU MpU peLLeHnn anrebpanyecknx 3agad.
2) MeTanpeamMeTHble pe3ynbTaThbl:
PerynatuBHbie YY[
O6yyarowuecsi Hayyamcsi

e bopmynumpoBaTtbh 1 yaepxusatb y4ebHyto 3agady;

° BbI6VIpaTb OEeNCTBUSA B COOTBETCTBUM C NOCTABIIEHHOWN 3aaaven n ycnosnAamMmun eé peann3aunu;



e [JlaHMpoBaTb NYTU OOCTUXEHUA Lienen, oCo3HaHHO Bbl6|/|paTb Hanbonee Sd)d)eKTVIBHbIe cnocobbl peweHna y‘-le6HbIX M NO3HaBaTeJ1bHbIX 3a4au;
e [NpeaBnaeTb ypoBeHb yCBOEHUA 3HaHuN, ero BPEMEHHbIX XapakKTepPUCTUK;

e COCTaBNATb NSiaH U NocrnenoBaTesibHOCTb AENCTBUM;

e OCyLLeCTBNATb KOHTPOJb NO o6pasu,y 1 BHOCUTb HeoOXoauMmble KOPPEKTUBDI;

e  aJeKBaTHO OLEHMBATb NPaBUIIbHOCTb UMM OLMBOYHOCTL BbIMOSNHEHMST y4eOHOM 3aaaum, €€ 0ObeKTUBHYIO TPYAHOCTb U COGCTBEHHbIE BO3MOXHOCTY €€
peLLeHUs;

e cnnyaTb cnocob AenCTBMSA 1 ero pesynbTaTt C 3a4aHHbIM 3TanOHOM C LieNblo OOHaPYKEHNST OTKIOHEHWUI U OTNINYMIA OT 3TarioHa.
O6y4arowuecs nosy4yam e03MOXXHOCMb Hay4Yumbcsi

e onpenensiTb NOCNeoBaTENbHOCTb NMPOMEXYTOUHbIX LENEN U COOTBETCTBYHOLLMX UM OEUCTBUN C YH4ETOM KOHEYHOMO pe3ynbTaTa;

e NpenBuaeTb BO3MOXHOCTM MOMYyYEHUs KOHKPETHOIO pesynbTata npu peLleHnn 3agay;

e  OCYLLECTBMATb KOHCTATMPYIOLLNIA 1 NPOTrHO3UPYIOLLIMI KOHTPOSb NO pe3ynbTaTty 1 No cnocody AenCTBUs;

e BblAENSTb U OPMYNMPOBATL TO, YTO YCBOEHO U, YTO HYXXHO YCBOMTb, ONPEeAEnsiTb KAYECTBO M YPOBEHb YCBOEHNS;

e  KOHLIEHTPMPOBAaTb BOSMIO ASS NPEOAONEHNS UHTENNEKTYarNbHbLIX 3aTPYAHEHWUA U PU3NYECKMX NPENATCTBUN.
KommyHukaTtusHblie YYI
O6yyarowuecsi Hayyamcst

e OpraHn3oBbLIBATb yqe6Hoe COTPYyAHNYECTBO N COBMECTHYIO OeATENIbHOCTb C y4UTENneM U CBEPCTHUKaAMIN: onpenendaTb uenu, pacnpenenartb (*)yHKLI,VIVI n ponn
Y4aCTHUKOB;

e B3aMMOAENCTBOBATb U HAX0AUTL 0bLLme cnocobbl paboThl; paboTaTk B rpynne: HaxoaMTb 00LLee pelleHne 1 paspeLuaTb KOHQIUKTbI Ha OCHOBE
cornacoBaHus NO3NLUIN U y4éTa MHTEPECOoB; crywaTtb napTHépa; hopMynupoBaTh, apryMeHTMpoBaTh M OTCTanBaTb CBOE MHEHWE;

e MPOrHO3NPOBaTb BO3HWKHOBEHNE KOH(IMKTOB MPU HAaNU4Mn pasHbIX TOYEK 3pEHMS;
e paspellaTb KOH(PNUKTbI HA OCHOBE Y4E€Ta MHTEPECOB M NO3ULMIN BCEX YH4ACTHUKOB,;
e  KOOPAMHUPOBATb M MPUHUMATb Pasnu4yHbIe NO3ULMK BO B3aMOAENCTBUY;

e ApPryMeHTMpOBaTb CBOH NO3NLMIO U KOOPAUHUPOBATL €€ C MO3MLMAMM NapTHEPOB B COTPYAHUYECTBE NPU BbIpaGoTKE 0OLLEro peLleHnst B COBMECTHOIA
AESTENbHOCTY.

O6yuyarouwuecs nosiy4am e03MOXHOCMb Hay4YUMbCS
e [leicTBOBaTb C y4ETOM MO3ULIMM OPYroro M yMeTb COrnacoBbiBaTb CBOU AENCTBUS;
e yCTaHaBNUBaTb M NOAAEPXNBATb HEOOXOOUMbIE KOHTaKTbl C APYrMMU NM0AbMU, BNages HopMaMu 1 TEXHUKOW 0BLLEHNS.

MosHaBaTenbHble YY[]



O6yyarowuecsi Hayyamcst

CaMOCTOATES1IbHO BblOENATb U cbopmynvlposaTb No3HaBaTellIbHYIO LEIb;

ncnonb3oBatb obLne I'IpVIéMbI pelweHna 3agav,

NPUMEHATb Npasuna 1N NoNMb3oBaTbCA MHCTPYKUNAMUN N OCBOEHHbIMW 3aKOHOMEPHOCTAMU;

OCyLLEeCTBINATb CMbICII0BOE HYTEHUE;

co3gaBaTtb, MPUMEHATb U I'IpeO6pa3OBbIBaTb 3HaKOBO-CUMBOJIMYECKNEe cpeacTtBea, MoaesNnn n cxemol And peleHna 3agay,

CaMOCTOATES1IbHO CTaBUTb Lienu, BbI6VIpaTb 1 Cco3aaBaTb anropunTMbl AnAa peleHna yl-le6HbIX mMaTteMaTundeCcKkmnx np06neM;

NOHMMAaTb CYLLHOCTb alifOPUTMUYECKUX npe,u,nvlcaan?l n ymeTb [encTBoBaTh B COOTBETCTBUMN C npennoXeHHbIM arnropnTMomMm;

NOHMUMATb N NCNONb30BaTb MaTtemMaTnyeckme cpencrtea HarnaAgHoOCTn (plllcyHKI/I, YepTeXKn, CXemMbl N /J,p) Ona nnncTpaunn, nHtepnpetaunn, aprymeHTaumin;

HaxoanTb B Pa3fNIUYHbIX UCTOYHUKAX MHAOPMALIMIO, HEOOXOAMMYIO ANS peLleHnst MaTeMaTudeckmx npobnem, 1 npeacTaBnsaTb €€ B NOHATHOW DOPME;
NPYHMMaTb peLleHne B YCNOBUAX HEMOSHOW U M30bITOYHON, TOYHOW M BEPOATHOCTHOW MHGOPpMaLNN.

Ob6yyarowuecsi nosry4am e03MOXHOCMb Hay4YUmbCsi

yCTaHaBnnBaTb NPUYNHHO-CNENCTBEHHbIE CBA3U; CTPOUTb J1IOrTMYECKMEe pacCyXaeHund, yMo3aKnr4eHuns (I/IH,EI,yKTVIBHbIe, OeayKTuBHbIE U NO aHaJ'IOFI/II/I) n
BbIBOObl;

dopmmpoBaTth y4eOHYHO 1 0OLLENONB30BATENBCKYIO KOMNETEHTHOCTM B 00M1aCTM MCMOMb30BaHWUs MHPOPMaLNOHHO—KOMMYHUKALMOHHBLIX TexHonormi (UKT-
KOMMETEHTHOCTH);

BMAETb anrebpanyeckyto 3agady B ApYrx AUCLUNNNHAX, B OKPYKatOLLEN KU3HU;

BblABWIaTb FMMNOTE3bl NMPU peLleHnM Y4ebHbIX 3a4a4d U NoHMMaTb HEOOXOAMMOCTb UX NMPOBEPKMY;

NnaHNMpPoBaTb W OCYLLECTBIATb AEATENbHOCTb, HAMpPaBMNeHHYIO Ha peLleHne 3a4a4y CCreqoBaTeNbCKOro Xxapaktepa,;
BblOMpaTh Hanbonee paunoHanbHble U 3deKTUBHbLIE CNOCOOLI peLleHNs 3aaav;

NMHTEPNPETMPOBaTb MHApOPMaLMKM (CTPYKTYpUpOBaTb, NEPEBOANTL CMIOLLHOM TEKCT B Tabnuuy, Npe3eHToBaTh NOfly4YeHHY0 MHGOPMaLnio, B TOM YMCne C
nomotupbto NUKT);

oueHuBaTb MHhopMaLMIo (KpUTUYECcKas OLeHKa, oleHKa JOCTOBEPHOCTN);

yCTaHaBnnBaTb NPUYNHHO-CIIEACTBEHHbIE CBA3U, BbICTpanBaTb pacCy>XOeHUA, 0000LeHus

IIpenmeTHbIe pe3yJibTAThl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K KOHIly 00ydeHus B 9 kiiacce:
Yuciaa v BLIYUCIECHUSA
CpaBHMBATh U yIOPSAAOUYMUBATH PALIMOHATBHBIE U UPPALIMOHATILHBIE YHCTIA.



BeimosHsaTs apudmMernyeckue NeHCTBUS C palliOHATLHBIME YUCIIAMHU, COYETasl YCTHBIE M MMMCbMEHHBIC MPUEMBI, BBITIOHITH BRIYUCICHHUS C UPPALUO HATbHBIMH
YHCIIaMU.
HaxonuTh 3HaueHMs CTENCHEN C LENbIMH MMOKa3aTesIMU U KOPHEH, BEIYMCIIATH 3HAUCHUS YMCIOBBIX BRIPAXKEHUH.
OKpyIJIATh JEHCTBUTENBHBIC YUCIIA, BBIMIOJIHITH MPUKUAKY PE3yJIbTaTa BBIYUCICHUHN, OLIEHKY YHCIIOBBIX BRIPAKEHUH.
YpaBHeHUs] H HePaBEHCTBA
Pemrate nuHeiiHbIC U KBaJpaTHBIC YPAaBHEHHS, yPaBHEHHUS, CBOSIIUECS K HUM, IPOCTEHIINE TPOOHO-pAlHOHAIBHBIC YPABHEHUSI.
Pemath crucTeMsl IByX JIMHEWHBIX ypaBHEHUH C IByMS TICPEMEHHBIMH U CUCTEMBI JIBYX YPaBHECHHI, B KOTOPBIX OJTHO YPaBHEHUE HE SIBIISICTCS JIMH CHHBIM.
Pemates TekcTOBBIE 334a4UH aIreOpaNuecKUM CIIOCOOOM C TOMOIIBIO COCTABJICHHUS YPAaBHEHUS MIIM CHCTEMBI JABYX YPaBHEHHH C IBYMS MEPEMEHHBIMH.
[IpoBoauTH MpoCTENIIINE HCCIIEI0OBAaHUS YPABHEHUIM U CUCTEM YPaBHEHUM, B TOM YHCIIE C IPUMEHEHUEM IrpagUuecKuX NnpeaAcTaBieHuil (ycTaHaBIMBaTh, UMEET
JI1 YpaBHEHME WJIM CHCTEMa ypaBHEHUI PELICHHUs], ECIIU UMEET, TO CKOJIbKO, U TIpoUee).
Pematsp nuHeiiHbIE HEPAaBEHCTBA, KBAIpaTHHIE HEPABEHCTBA, N300paXkaTh PEIIEHHE HEPABEHCTB HAa YUCIOBON MPSIMOM, 3alIUCBHIBATH PEILIEHUE C TOMOUIbIO
CHUMBOJIOB.
Pemath cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIME KBAJPaTHOE HEPABEHCTBO, N300pakaTh PEILIEHUE CUCTEMbI HEPAaBEHCTB Ha
YHUCJIOBOW MPSMOM, 3alMChIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.
Hcnonb30BaTh HEpaBEHCTBA [P PELICHUN PAa3IMYHBIX 33/1a4.
DyHKUNHA
Pacrnio3HaBath QyHKIMH H3ydeHHBIX BHIOB. [I0Ka3pIBaTh CXeMAaTHYECKU PACTIONOKEHHE HAa KOOPAWHATHOH IIOCKOCTH T'paduKoB HyHKIUH BUAA: Y= £X, Y=
£x+b,y= fx,y=ax2+bx+c,y= x3, y= \x,y=|x| B 3aBHCHMOCTH OT 3HaYeHMII KO>PDUINCHTOB, ONMUCHIBATH CBOMCTBA QyHKIWIT CTPONTS M H300pakKaTh
cXeMaTH4eCKH rpauKu KBaJpaTUYHBIX (GYHKIIMMA, OMMCHIBATh CBOMCTBA KBaAPATUUHBIX (PYHKIUH MO UX rpadukam.
Pacnio3naBath kBagpatuyHyro GyHKIHUIO 110 hopMysie, MPUBOAUTH MPUMEPHI KBAAPATUUHBIX QYHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPHUH.
Yuci1oBble N0C1€10BATEIHLHOCTH U MPOrpeccuu
Pacnio3naBath apumMeTnyecKyto U reOMETPHUECKYIO IPOTPECCUU MPU Pa3HbIX COco0ax 3aJaHusl.
BbINOJIHATE BBIUKCICHUS C UCTIOJIB30BaHUEM (POPMYI N-TO YieHa apu(PMETUYECKOI U TeOMETPUUECKOI MPOrpeccuii, CyMMBI IMEPBBIX N WICHOB.
N3006paxaTh 4ieHbl NOCIeI0BATEIbHOCTH TOUKAMHU Ha KOOPIMHATHOM TIOCKOCTH.
Pematp 3aaum, cBsi3aHHBIE C YMCIOBBIMU IOCIIEAOBATEILHOCTAMU, B TOM YHCIIE 33Ja4d U3 PEalbHOM KU3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOpa, HU(GPOBBIX
TEXHOJIOTUH).

BeposiTHOCTB M CTATHCTHKA
W3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEAICTABICHHYIO B Pa3JIMYHbIX UCTOYHUKAX B BUJIE TaOJIHII, TUarpamMm, rpaKoB, MPe ICTaBIATh JaHHbIC B
BHJIe TaOnuIl, quarpamm, rpaduxos. Pemate 3a1aun opraHi30BaHHBIM IEpeOOPOM BAPHAHTOB, a TAKXKE C UCHOIH30BAHMEM KOMOWHATOPHBIX MPABUI U
METO/IOB.
Hcnonb30Bath onucareabHble XapaKTEPUCTUKU ISl MACCHBOB YHCIIOBBIX JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPHI paCCECHBAHUSI.
Haxoauth 4acTOThI 3HaU€HUH M YaCTOTHI COOBITHS, B TOM YHCJIE MOJIB3YACh Pe3yabTaTaMH MPOBEAEHHBIX U3MEPEHUI U HAOTIOICHHIA.
Haxoauth BEposSTHOCTH CITydallHBIX COOBITHI B U3YUEHHBIX OMbBITaX, B TOM YHCIIE B OMBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU €O OBITUSAMU. IMeTh
IpeICTaBICHNE O CITy4yailHON BelIUYHHE.



2.Conep:xaHue Kypca MaTeMaTHKH

IloBTOpenue kypca aiaredopsl 8 kiaacca (1 yac)
KBanparuunas ¢pynkmus (22 yaca).

®yuxuus. CpoiicTBa Gynkimii. KBaapaTHblii Tpexuaen. PasnoxkeHne KBaapaTHOTO TpexdieHa Ha MHOKHUTeTH. Dynkius y = ax>+ bx + ¢, eé cBoiicTBa 1
rpaduk. HepaBeHcTBa BTOpPO CTENEHU € OJIHOM NepeMeHHON. MeTo1 MHTEpBaJIoB.

Henab: paciivpuTh cBeeHUS 0 CBOWCTBAaX (PYHKIMN, 03HAKOMUTH O0y4aIOIINXCS CO CBOMCTBaAMM U TpadMKOM KBaJpaTUYHON (YHKINH, CHOPMUPOBATH
yMeHHe pelaTth HepaBeHCTBa Buja ax>+ bx + ¢>0 ax?+ bx + ¢<0, rae a# 0.

B Havane Tembl cucTeMaTU3UPYIOTCS CBEACHUS O QYHKUUAX. [IOBTOPSIIOTCSI OCHOBHBIE MOHATHS: (QYHKIIMS, apryMEHT, 00JIacTh onpeAesaeHus GyHKIuH,
rpaduk. JlaroTcs MOHATHS O BO3pacTaHMM U YObIBaHUHU (DYHKIMH, MPOMEXKYTKaX 3HAKOMOCTOSHCTBA. Te€M caMbIM co3jaeTcsi 06a3a Jjsl YyCBOEHUS! CBOMCTB
KBaJIpaTUYHOMN U CTENeHHOM (YHKIMH, a Takxke Ui AajbHEHIIero yriyojleHus (pyHKIMOHAIbHBIX MPEICTABICHUN MpU M3YydEeHUH Kypca anreOpsl M Hadal
aHaIn3a.

[ToAroTOBUTENBHBIM IIArOM K M3YYEHHMIO CBOWCTB KBAJIpAaTUYHOW (YHKIMU SIBIISETCS TAKXK€ PAacCMOTPEHHE BONpPOCa O KBAJAPATHOM TPEXUWIEHE U €ro
KOPHSX, BBIJIEJICHUH KBaJpaTa IBy4lIeHa U3 KBaJPaTHOTO TPEeXUeHa, pa3jokKeHUH KBaAPATHOTO TpexXuieHa Ha MHOXKHUTEIH.

U3ydenne KBaApaTHUHOH QYHKIIMM HAUMHAETCS C PACCMOTPeHMs (GYHKIMK y=ax?, €8 CBOICTB M 0COOEHHOCTel rpaduKa, a TakKe APYTHX YaCTHBIX BUIOB
KBaJpaTHuHO# (GyHKIMM — QYHKIME y=ax’+Nn, y=a(x-M)%. DTH cBeJeHHs HCIONL3YIOTCS NP H3y4eHHM CBOMCTB KBAAPAaTHUHOH (YHKIMH OOIIEro BHA.
BaxHo, uT0OBI OOyJaromuecs MOHANM, 4To rpaguk GYHKIMM y = ax>+ DX + ¢ MoxeT ObITh monydeH M3 rpaduka QYHKIMM y = ax’C MOMOIIBIO JBYX
napajieNbHBIX  NepeHocoB. IIpuémbl moctpoenus rpaduka GyHkiuumM y = ax’+ bx + ¢ oTpabaThlBaloTcsi Ha KOHKPETHBIX Ipumepax. IIpu 5ToM ocoboe
BHUMAaHHE CIIEIYEeT YACIUTh (GOPMHUPOBAHUIO Y OOYUAIOIIUXCS YMEHUS YKa3bIBaTh KOOPAMHATHI BEPUIMHBI ITApaboJIIbl, €6 0Ch CHMMETPHH, HAIIPaBJICHUE BETBEH

mapadoJIbI.

HpI/I HU3YyUYCHHUU 9TOH TEMBI ﬂanLHeﬁmee Pa3BUTHC IIOJTYUACT YMCHHUC HAXOAUTH I1O rpa(l)HKy IIPOMCEKYTKHU BO3PACTAHUS U Y6]':>IBaHI/I$I (bYHKI_II/II/I, a TaKKC
MMPOMCIKYTKH, B KOTOPBIX (1)YHKLII/I${ COXpaHACT 3HAK.

dopmupoBaHHe yMEHMil pelaTh HepaBeHCTBAa BHAa ax’+ bx + ¢>0 ax’+ bx + c<0, rae a# 0, ocylecTBISeTCS ¢ OMOPOH Ha CBEJEHUS O rpaduke
KBQ/IpaTHYHOW (QYHKUUH (HalpaBliCHUE BETBEH apaboIIbl ee PaclooKeHHe OTHOCHTENBHO och OX).

O6yqaloumec;1 SHAKOMATCA ¢ MCTOAOM MHTCPBAJIOB, C IOMOIIBIO KOTOPOTO PCHIAOTCA HECIIOXKHBIC PALIMOHAJIBHBIC HECPABCHCTBA.

O6yqa10mnec51 3HAKOMSTCS CO CBOMCTBAMHM CTEIEHHOM (I)YHKI_[I/II/I y:XanI/I YCTHOM U HCUCTHOM HATYypPaJIbHOM IIOKAa34aTeJIC N..BBoauTcs mnoHATHE KOpHHA
N-ii CTEIeHU. 06yqa101111/1ec;[ JOJDKHBI IOHHMMAaTh CMBICI 3allkCced BHAA 3\/—27, Y¥81. Oum MOJIYy4arOT MPEACTABJICHUC O HAXOXICHUU 3HAYCHUH KOpHA C
MMOMOIIIBIO KAJIBKYJIATOPA, IPUICM BBIpa6OTKa COOTBCTCTBYIOIIUX YMCHI/Iﬁ HC Tpe6yeTc;1.



YpaBHeHusi 1 HepaBeHCTBA ¢ 0JJHOM nepeMeHHOii (14 yacoB).

Lenble ypaBHeHMs. YpaBHEHHUE C ABYMS NEPEMEHHbIMH U ero rpaduk. Cucrempl ypaBHEHUI BTOpOW cTemeHH. PerieHue 3agad ¢ NMOMOIIBIO CUCTEM
YpaBHEHUH BTOPOM CTEIICHHU.

Heab: cucremarusupoBaTb U 0OOOUIUTH CBEACHUS O PEIICHUU LENbIX C OJHOM mepeMeHHOW, BbipaGoTarh ymeHHe peliaTh MPOCTEHIINE CHCTEMBI,
coJiepKalliue ypaBHEHHE BTOPOM CTENEHHU € JIByMs IEPEMEHHBIMH, U TEKCTOBBIE 33J]aul C IIOMOILbIO COCTABICHUS TaKUX CHUCTEM; BbIpaOOTaTh YMEHHUE pelaTh
MIPOCTENIIINE CUCTEMBI, COJIEPKAIINE YPaBHEHUE BTOPOM CTENIEHH C IBYMS IIEPEMEHHBIMHU, U TEKCTOBBIE 3a/1a4H C MOMOUIBIO COCTABICHUS TAKUX CHUCTEM.

B arToil Teme 3aBepiaeTcs M3ydeHHE pAlMOHAIBHBIX ypaBHEHHH C OJHOM NepeMeHHOW. B CBA3M C 3TUM MpOBOAMUTCA HEKOTOpoe 0000IIeHue u
yriyoJieHue CBeJeHUN 00 ypaBHEHMsIX. BBOISATCS TMOHSTHS IEJIOTO PAIMOHAIBHOTO YpaBHEHHUsS M ero cremeHu. OOydaroniuecss 3HAKOMSITCS C peIIeHHEM
YpPaBHEHUH TPEThEH CTENEHW M YETBEPTOM CTENEHU C MOMOIIBIO PAa3JIOKEHUsS HA MHOKHUTENIHM W BBEIICHHS BCIIOMOTAaTEIbHOM MepeMeHHOU. MeTo 1 pemeHust
yYpaBHEHUW TIyTeM BBEJCHHUS BCIIOMOTATEIbHBIX IMEPEMEHHBIX OyAeT IIHPOKO HWCIOIb30BaThCs MaJbHEUIIEM TMPU PEUICHUH TPUTOHOMETPUUYECKHX,
JOTapu(PMUYECKUX U IPYrUX BUAOB YPaBHEHUM.

B nmanHOW Teme 3aBepiiaeMcsi U3y4€HHE CUCTEM YPaBHEHHU C JABYMs. NepeMeHHbIMA. OCHOBHOE BHUMAaHHUE YAEISETCS CUCTEMaM, B KOTOPBIX OJIHO W3
ypaBHEHUW TMEPBOU CTENEHH, a JAPyroe BTOpou. M3BeCTHBI 00ydaronuMcs Croco0 TMOJCTAaHOBKH HAXOJUT 3/€Ch JalbHEWIee MPUMEHEHHE W TI03BOJISIET
CBOJUTH PEIICHNE TAKMX CUCTEM K PEIIECHUIO KBaIPATHOTO YPABHEHUS.

O3zHakoMJieHHE OOYyYaromMXCs € MPUMEpaMU CHUCTEM YpaBHEHHI C ABYMsI NEpPEMEHHBIMH, B KOTOpBIX 00a ypaBHEHHUSI BTOPOH CTEMEHH, JOJHKHO
OCYILIECTBIISTHCS C IOCTATOYHON OCTOPOKHOCTHIO M OTPaHUYUBATHCS MPOCTEHITUMU MPUMEPAMH.

[IpuBrieyeHne W3BECTHBIX OOydYalOIIUMCA TpapUKOB IO3BOJISIET MPUBECTH HpPHUMEpPHl TpadUuecKoro peuieHus cucreM ypaBHeHHN. C TOMOIIBIO
rpaduyecKux MpeaCcTaBICHUN MOXHO HArjsiHO MOKa3aTh OOyYaroIIMMCS, YTO CHUCTEMbl JABYX YPaBHEHHH C ABYMS MEPEMEHHBIMH BTOPOW CTENEHH MOTYT
UMETh OJIHO, JIBA, TPH, YEThIPE PEIICHUS WU HE UMETh PEIICHUH.

Pa3pa60TaHHBIfI MaTeMaTUUEeCKHI afrmapar Mmo3BOJIACT CYHICCTBEHHO PAaCHIMPUTE KJIIACC COACPIKATCIBHBIX TCKCTOBBIX 3aJad, PCIIacMbIX C ITOMOILIBIO
CHUCTEM ypaBHCHI/Iﬁ.

YpaBHeHHUs] H HEPABEHCTBA ¢ ABYMs nepeMeHHbIMU (17 yacoB).

Heﬂb:BLIpa6OTaTL YMCHHE PCIIATh HpOCTGﬁIHH@ CHUCTCMBbI, COACPIKAIINEC YPABHCHUC BTOpOI71 CTCIICHU C ABYM: MCPECMCHHBIMU, U HEPABCCTBA C ABYMs
HepeMeHHHMI/I.TeKCTOBHe 3aga4u C IIOMOIIBIO COCTABJICHHA TAKHX CHUCTCM, BBIpa6OTaTB YMCEHHUEC pCUIATb HpOCTCfII.HPIC CHUCTCMBI, COACPIKAIINC YPABHCHHC
BTOpOﬁ CTCIICHU C ABYMS IICPEMCHHBIMU, U TCKCTOBBIC 3a1a4/ C IIOMOIIBIO COCTABJICHUS TaAKUX CUCTCM.

B nmanHoOI Teme 3aBCpuracMcsa U3yudCHUEC CUCTEM ypaBHeHI/Iﬁ C AByMs. IICPEMCHHBIMHU. OcCHOBHOC BHUMAaHUE YACTACTCA CUCTEMAaM, B KOTOPBIX OAHO U3
ypaBHeHI/II\/’I HepBOﬁ CTCIICHU, a ApYroc BTOpOfI. H3BecTHBIN O6y‘laIOH_[I/IMCH croco0 MOACTaHOBKM HAXOJUT 3J€Ch JalIbHEHIIICE IMPUMCHCHUEC U IIO3BOJIACT
CBOJUTH PCIICHUC TAKUX CUCTEM K PCHICHUIO KBAJIPATHOTO YPABHCHUA.



O3nakomiieHHE OOYYaIOUIUXCS ¢ NPUMEPaMU CUCTEM YPaBHEHUH C JBYMs NMEpPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHsS BTOpPOW CTENEHH, JOJDKHO
OCYLIECTBJIATHCA ¢ JOCTATOYHOM OCTOPOKHOCTBIO U OTPAHUYUBATHCS MIPOCTEUIIIMMU IIPUMEPAMH.

[IpuBnedyenne M3BECTHBIX OOyYarOMUMCS TI'paUKOB MO3BOJSET HPUBECTH NPUMEPHI TpadHuecKoro peuieHus cucteM ypaBHeHHH. C MOMOIIBIO
rpadMUecKuX NPEACTABICHUN MOXXHO HATJIATHO TOKa3aTh OOYYaIOUIMMCS, YTO CHUCTEMBI IBYX YPaBHEHHH C IBYMSI MEPEMEHHBIMH BTOPOW CTENEHH MOTYT
MMETbh OJIHO, J1BA, TPH, YETBIPE PEIICHUS WIA HE UMETh PELICHUIA.

Onpenenarp, sBJIAETCA JIM Tlapa 4YHCEN pELIeHHWEM HepaBeHCTBa.l300pakaTh Ha KOOPAMHATHONW IUIOCKOCTHM MHOXKECTBO TOYEK, 3aJaBacMoe
HepaBeHCTBOM. MrocTprpoBaTh Ha KOOPAMHATHON MJIOCKOCTH MHOKECTBO PELLIEHUI CUCTEMbI HEPaBEHCTB.

PazpaboTanHblil MaTeMaTUYECKHl anmapar MO3BOJIAET CYIIECTBEHHO PACIIMPUTh KJIAcC COJEPKATENbHBIX TEKCTOBBIX 3aJ1a4, PEIIaeMbIX C TIOMOIIBI0 CUCTEM
YpaBHEHUU.

IIporpeccuu (15 yacos).

Apudmernueckas u reomerpuyeckas mnporpeccud. DopMmynbl N-TO WieHa M CYMMBbI TEpBBIX NUWIEHOB Mporpeccud. beckoHeyHO yObIBaroIas
r€OMETPHUYECKAs IPOTPECCHSL.

Henab: nate noHATHs 00 apuPMETUYECKON U TEOMETPUUYECKOM MPOrpeccusx Kak YUCIOBBIX MOCIEA0BATENILHOCTIX 0CO00r0 BUIA.

[Ipn W3ydyeHHUH TeMbl BBOJUTCS TOHSATHE IOCIEAOBATEIBLHOCTH, Pa3bsICHSAETCS CMBICI TepMHUHA «N-H 4iIeH MOCIeA0BaTEIbHOCTH», BbIpabaThIBaeTCs
YMEHHE HCIOJIb30BaTh MHJEKCHOE 0003HAaYeHHE. DTH CBEICHHS HOCST BCIOMOTAaTENIbHBIM XapaKTep M HCHOJB3YIOTCS Ul M3YydeHUs apudMeTudecKoud u
reOMEeTPUUYECKON TPOrpecCUil.

PabGota ¢ (bOpMy.]'IaMI/I N-Tr0 4jieHa U CYMMBI IICPBBIX N YICHOB nporpeccnﬁ, IIOMHUMO CBOCT'0 OCHOBHOI'O Ha3HA4YCHHUA, IMO3BOJIACT HCOAHOKPATHO
BO3BpaIaTtbCs K BBIYUCICHUAM, TOXKIACCTBCHHBIM Hp606p330BaHI/IHM, PEIICHUTO ypaBHeHHﬁ, HCpaBCHCTB, CUCTEM.

PaccmaTpuBaroTcsi xapakTepUCTUUYECKUE CBOMCTBAa apu(METHUYECKOW M T€OMETPUUYECKON MPOTPECcCHil, 4TO MO3BOJISIET PACHIMPUTH KPYr MpeasiaraeéMbIX
3azay.

JJieMeHThl KOMOMHATOPUKHU M TeOpuH BeposiTHOcTei (13 yacos).
KomOunatopHoe npaBuiio ymHoxkeHus1. [lepecTaHoBkH, pa3mernieHus, couetanus. OTHOCUTENbHAS 4YacTOTa M BEPOSITHOCTh CIIy4aifHOTO COOBITHSI.

He.]]b: O3HAaKOMHUTH 06yqa}om1/1xc;{ CIIOHATUAMMU IIEPECTAHOBKH, PA3MCHICHUSA, COUCTAHUA U COOTBECTCTBYHOIIUMU (I)OPMYJ'IB.MI/I I IoACUY€Ta UX 4ucia,
BBECTH IIOHSATHSA OTHOCUTEIILHOM YaCTOTHI U BCPOATHOCTHU CHy‘I&ﬁHOFO COOBITHSL.

I/ISYLIGHI/IC TEMbl HAYUHACTCA C PCHICHUA 3aZia4, B KOTOPBIX Tpe6yeTc;1 COCTaBUTH TC HWJIM HHBIC KOM6I/IH8.I_II/II/I OJICMCHTOB H. IOACYHUTATbUX YHCIO.
Pa3zwsacHsercs KOM6I/IH8.TOpH06 IMPpaBUJIO YMHOXCHUA, KOTOPOC HCIIOJHATCA B JaTbHEHIIIEM IIpu BBIBOJIC (bOpMyJ'I I TIOACYETa 4YHuciia MEpECTaHOBOK,
paBMCH_ICHI/II\/'I U COYETaHUIA. HpI/I HU3YYCHHUU JAHHOI'0O MaTcpualia HGOGXO,Z[I/IMO O6paTI/ITB BHUMAHUC 06yqaroumxc;{ Ha pasiniyune MOHITUN «PasMCUICHUC» "
«COYCTAHHUCH, C(I)OpMHpOBaTB Y HUX YMCHUC ONIPCACIATh, O KAKOM BUIC KOM6I/IHaI_II/II71 HUACT pCYb B 3a1a4C.



B nmanHOil Teme oOydarommecs 3HAKOMSTCS C HadaJbHBIMH CBEACHUSIMH U3 TEOPUH BEPOATHOCTEH. BBOIATCS MOHATHS «ciydailHOE COOBITHEY,
«OTHOCHUTEJbHAS YaCTOTa», «BEPOATHOCTh CIy4alHOTO COOBITHS». PaccMaTpuBarOTCs CTATUCTHUYECKUH U KITACCUYECKUH TTOIXO0/IbI K OTIPE/ICIICHU IO BEPOSITHOCTH
cllydaifHOTO COOBITHS. BakHO 0OpaTUTh BHUMaHHE 0Oy4alOMIMXCS HA TO, YTO KJIACCHYECKOE OINpEesICHHE BEPOATHOCTH MOXKHO NMPUMEHSTH TOJBKO K TaKHUM
MOJEJISIM peabHbIX COOBITUM, B KOTOPBIX BCE UCXObI SBISIOTCS PABHOBO3MOKHBIMU.

Hrorosoe nosropenue (20 1ac).

Heas: [ToBTopenue, 0600mEeHe U CHCTEMaTH3alusl 3HAaHUH, YMEHUN 1 HaBBIKOB 32 KypC aJireOpbl OCHOBHOM 00111e00pa30BaTEIbHOM IIKOJIBL.

3.TemaTnueckoe MNJIaHUPOBaHHE

Ne n/m | Tema ypoka Kosurecrso
4acoB
IToBTOpEeHME 1 IIIkoJIbHBIN YPOK
KBagpaTnunas pynkumus 22
1 OyHKIHKA, 00JaCTh ONIPEENICHNS U 001acTh 3HAUYEHUS] PYHKIUN 5 [IIxoJIbHBIN YPOK
2 CBoiicTBa (hyHKITUH. 3 IIxoIbHBIN YPOK
3 KBaapaTHbBIN TPEXWICH U €r0 KOPHH 2 [IxoIbHBIN YPOK
4 PaznokeHue KBaJjpaTHOTO TpeXwieHa Ha MHOKHUTEIIH. 2 [IIxonbHBIN ypOK
5 KonTposbHasi padora Nel. @yHKIUM U UX CBOICTBA. 1 [1Ik0JIbHBIN YPOK
6 ®yHKIMA y=ax’, ee rpadHK U CBOICTBA. 2 [IxoIbHBINH YPOK
7 I'paduxn byHKImiA y=ax’+n u y=a(x-m)? 2 IIK0JIBbHBIH YPOK
8 [TocTpoenue rpaduka KBaapaTHIHON (HYHKITUH. 4 [IxoIbHBIN YPOK
9 Crenennas ¢yakinusa. Kopenp N-it ctenenn 3 IIxoJIbHBIN YPOK
10 KonrpoJsbHas padora Ne2. Kpagparnunasa pyHkuus u ee rpadguk. 1 [IkoIpHBIN ypOK
YpaBHeHUs] M HEPABEHCTBA € OJJHOI NepeMeHHOI 14

11 Ilenoe ypaBHEHHE U €70 KOPHH 4 [IkopHBIN ypOK
12 JlpoOHBbIe palMoHaIbHbIE YPaBHEHHUS 4 IIIKOIBHBIN YPOK
13 PelreHre HepaBEeHCTB BTOPOM CTENEHU C OJJHOU NIEPEMEHHON 3 I1Ix0JIbHBIN YPOK
14 PerieHne HepaBEHCTB METOI0M MHTEPBAJIOB. 2 IITk0JIBHBIN YPOK
15 KonTposabHas pabora Ne3. YpaBHeHHs H HEPaBEHCTBA ¢ OJHOM NepeMeHHOI. 1 IIIKOTIBHBIN YPOK
YpaBHeHHUS H HEPABEHCTBA € IBYMS IepeMEeHHbIMHU 17 IIxoJIbHBIN YPOK




16 VYpaBHEHUS ¢ IBYMS IEPEMEHHBIMHU U €T0 TpaduK 1 [[IxoybHBINA ypPOK
17 I'paduueckuii crocod peneHus CUCTEM ypaBHEHU I 2 [IIkoaBHBIN ypOK
18 Pemrenne cucrem ypaBHEHUN BTOPOU CTEIIEHH 4 [IIxoJIbHBINA ypOK
19 Pemienne 3a/1a4 ¢ TIOMOIIBIO CHCTEM ypaBHEHHA BTOPOii CTeNeHH 3 IkombHBIN YPOK,
npodoprueHTaLUS

20 HepasenctBa ¢ 1ByMs IEpeMEHHBIMU 3 [IIxoJIbHBINA ypOK
21 CucreMbl HEpaBEHCTB C JIByMsI IEPEMEHHBIMU 3 [IIxoJIbHBINA ypOK
22 KonTpoabHas padora Ne4. YpaBHeHHS U HepPaBeHCTBA ¢ IBYMS IlepeMeHHOil 1 [IIxoJIbHBIN YpOK

Apupmernyeckas U reoMeTpruyecKas Nporpeccuu 15

23 [TocnenoBarenpHOCTH 1 [IIxoJIbHBIN YPOK
Onpenenenue apudmernyeckoit nmporpeccun. @opmyna N-To wieHa apudMeTndecKkoit 3 [[Ix0JIbHBIN YPOK,

24 MPOTPECCUU npodoprueHTAIUS
25 dopmyna cyMMBI N 4JIEHOB apu(PMETHIECKON TPOTPECCUH 3 IlIxombHBIH YPOK,
npohoprueHTALIUS

26 KonTtponbnas padota Ne5 . Apudmerndeckas mporpeccust 1 [[Ixoy1bHBIN ypOK
Onpenenenue reoMeTpruIecKoi rmporpeccuu. @opmysa N-ro 4jaeHa reoMeTpUIeCKOn 3 [IIxonbHBIN YPOK,

27 IIpOrpeccuun npodopueHTaLHs
28 dopmysia CyMMBI IEPBBIX N WICHOB Fr€OMETPUUYECKON MPOrpeccruu 3 lTkonbHBIH YPOK,
podoprUeHTALINS

29 Kountponsnas pabora Ne6. ['eomerprueckas mporpeccust 1 HIxombHBIH YpOK

JJieMeHThl KOMOMHATOPMKH M TEOPUHU BEPOSITHOCTEH 13

30 ITpumepsl KOMOMHATOPHBIX 3a1a4 2 IIxoJIbHBIN YPOK
31 IIepecTtanoBKM 2 IIxoJIbHBIN YPOK
32 Pasmemenusa 2 [ITxonpHBIN ypOK
Coueranus 3 IIxoJIbHBIN YPOK

33




OTtHocuTeNnbHAs YaCTOTA CIIy4aliHOTO COOBITHUS

[IxoJ1bHBIN YpOK

34

35 BeposTHOCTE paBHOBO3MOKHBIX COOBITHI 2 [IxoJy1bHBIN YPOK
36 K/p Ne7 DniemeHTbI KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTH 1 [IIxoJIbHBINA ypOK

IloBTOpEHUE 20
37 Beruncnenus 2 [IIxoJIbHBIN ypOK
38 ToxnecTBeHHble TpeoOpa3zoBaHuUs 2 [IIxoJIbHBIN ypOK
39 VYpaBHEHHUS U CUCTEMBI YPAaBHEHUIN 2 [IIxoJIbHBINA YpOK
40 HepaseHctBa ¢ 0J1HOM IEpeMEHHOU 2 [IIxoJIbHBIN ypOK
41 HepageHcTBa ¢ 1ByMsl IEpEMEHHBIMU U UX CHCTEMBI 2 [IxoJIbHBIN YpOK
42 OyHKINA 2 [IxoJIbHBIN YpOK
43 ApubmMernueckast IpoOrpeccust 2 IIxoIbHBIN YPOK
44 ['eomeTpudeckas mporpeccust 2 [IxoIbHBINH YPOK
45 DJIeMEeHTHl KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEN 2 IIxoIbHBIN YPOK
46 HToroBasi KOHTpOJILHasI padoTa 2 [IkoBHBIN ypOK
Hroro: 102
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