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Paboyasi npoz2pamma no anzebpe, 8 knacc

|. MnaHMpyemble pe3ynbTaTbl U3yYeHUs y4ebHoro npegmeTa

B xone ocBoeHus coaepaHusi Kypca oby4yaromecs nosy4aroT BO3MOXHOCTb:

pas3BUTb NpeacTaBneHnst O YUCNe N PONY BblYUCITIEHUI B YENOBEYECKOW MPaKTUKE;

chopmMMpoBaTbh MNPAKTUYECKNE HaBbIKM BbINOMHEHNUS YCTHbBIX, MUCbMEHHbIX, WHCTPYMEHTalbHbIX
BblYMCNEHWUI, Pa3BUTb BbIYUCIIUTENBHYIO KYNbTYpPY;

OBMNafeTb CMMBONNYECKMM A3bIKOM anrebpebl, BblpaboTaTtb hopmanbHo-onepaTuBHble anrebpanyeckune
YMEHUS N HAyYUTbCA MPUMEHATD MX K PELLEHUIO MaTeMATUYECKNX U HEMaTeMaTUYECKNX 3aay;

U3y4nTb CBOMCTBA W rpaukm YHKLMIA, HayuMTbCH MCMONb30BaTb (PYHKUMOHaNbHO-rpaduyeckue
npeacraBneHns aAnsa onnucaHusa 1 aHanuaa pearbHbIX 3aBUCUMOCTER;

nony4nTb NpeacTaBrneHns O CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B pearlbHOM MWpe M O pasfinyHbIX
crnocobax ux nsyyeHusi, 06 0COBEHHOCTAX BbIBOAOB M NPOrHO30B, HOCALLNX BEPOATHOCTHBIN XapakTep;

pa3BUTb JIOMMYECKOE MbILUSIEHNE U PeYb — YMEHUSI NIOrMYeckn O0BOCHOBbLIBATb CYXXAEHWsi, NPOBOANTb
HecrnoXHble cuctemaTmsaumm, NpUBOAUTE NPUMEpPbLI U KOHTPAPUMEPBI, UCMOSb30BaTh pPasfnyHble A3bIKU
MaTemMaTUKK (CIIOBECHbINA, CUMBOMMYECKUIA, rpadpnyecknin) Ans UnnocTpaumm, MHTepnpeTauumn, aprymeHtTaumm
N JoKa3aTenbCTBa;

chopmmpoBaTb nNpeacTaBneHrs 06 M3yyYaemblX MOHATMAX M MeTodax KaK BaXXHEeMLWWMX CpencTBax
MaTemMaTU4eCKoro MoaennMpoBaHUs pearnbHbIX MPOLECCOB U ABMEHUN.

[MocTaBneHHble Lenu pewakwTCd Ha OCHOBE MPUMEHEHWUs  pasnuyHblx  GopMm  paboTbl
(MHOMBMAOYanbLHOW, rpynnoBov, (POHTanbHOW);, MNPUMEHEHWE 3SMNEKTPOHHOrO TEeCTMPOBaHUA, TPeHaxepa
crnocobCTBYET 3aKkpenneHnto y4ebHbIX HaBbIKOB, MOMOraeT OCYLLECTBIATb KOHTPOSTb M CAMOKOHTPOSTb y4eOHbIX
JOCTWXEHUN.

JInyHoCTHbIE, MeTanpeaAMeTHbIe U NpeAMeTHbIe pe3ynbTaTbl OCBOEHUA y4ebHOoro npegmeTa
MNporpamma obecneyvBaeT [OCTUXEHUE CreaylWnX pe3ynbTaToB OCBOEHWsT obpasoBaTenbHow
nporpamMmMbl OCHOBHOro oouiero obpasoBaHus:

JIUYHOCMHbIE:!

1) cdopMMPOBaAHHOCTL OTBETCTBEHHOTO OTHOLLEHWUSI K YYEHWIO, TOTOBHOCTU U CNOCOBHOCTU OBy4atomxes K
CaMopasBuUTUIO U CaMOOBpa3oBaHMIO Ha OCHOBE MOTUBALMM K OBYYEHUIO 1 MO3HAHWUIO;

2) copMMpPOBaHHOCTb LENOCTHOTO MUPOBO33PEHMS, COOTBETCTBYIOLLErN0 COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayKu 1 06LLEeCTBEHHOWN NPaKTUKMK;

3) chopMMpOBaAHHOCTL KOMMYHUKATMBHOM KOMNETEHTHOCTM B OBLLIEHMM U COTPYAHMYECTBE CO CBEPCTHUKAMW,
cTapwvMm M Mmnagwmmm B obpasoBaTteribHOW, 00LecTBEHHO MNONe3Hou, yy4yebHO-mccnenoBaTenbCKown,
TBOPYECKOWN U APYrMX BUOOB AEATENbHOCTY;

4) yMeHuUsa ACHO, TOYHO, FPaMOTHO M3naraTb CBOM MbICIN B YCTHOW M MUCbMEHHOW peudn, NOHMMAaTb CMbICH
NOCTaBMEHHOWN 3aa4u, BbICTpanBaTb apryMeHTaumnio, NpuBognTb NPUMEPbI U KOHTPNPUMEPSI;

5) npencrtaBneHMe O MaTemMaTU4ecKOM Hayke Kak cdepe 4enoBeyeckonm OeaTenbHocTn, 00 aTanax ee
pa3BuUTUs, 0 €e 3HaYMMOCTU ANs Pa3BUTUSA LuBUnNu3sauuu;

6) KPUTUYHOCTb MBbILUSIEHUSA, YMEHUA pacno3HaBaTb JIOTMYECKN HEKOPPEKTHblE BbiCKa3biBaHWS, OTNU4YaThb
rmnoTesy oT gakTa;

7) yMeHVe KOHTpONMpoBaTh NPOLECC U pe3ynbTaT y4ebHOM MaTeMaTuyeckon 4eaTenbHOCTY,;
mMemarnprieOMemHsle:

1) ymeHue CcaMOCTOSATENbHO NNaHNpPOBaTb anbTepPHATMBHbBIE NYTWU OOCTUXKEHWUS Lenen, 0CO3HaHHO BbibmpaTb
Hanbonee apdeKkTMBHbIE CNOCODLI peLlleHns y4ebHbIX 1 No3HaBaTeNbHbIX 3a4ay;

2) yMeHVe OCyLeCTBMSATb KOHTPONb MO pesynbTaty U no crnocoby OenCTBUS Ha YPOBHE MPOM3BOSIBHOMO
BHMMaHMS N BHOCUTb HEOOXOAMMbIE KOPPEKTUBDI;

3) ymMeHvne agekBaTHO oOueHMBaTb MPaBWUbHOCTb WM OWMOOYHOCTb BbINONHEHUSA y4ebHOM 3ajadn, ee
0OBEKTUBHYIO TPYAHOCTb U COBCTBEHHbIE BO3MOXHOCTU €€ peLLEeHUS;

4) ymeHue yCTaHaBnMBaTb MPUYMHHO-CNEACTBEHHbIE CBA3W; CTPOUTb  JIOTUYECKME  PaCCYXOEHMS,
YMO3aKItoYeHNs (MHAYKTUBHbIE, eQYKTUBHbIE 1 MO aHanornm) n BolBOAbI;

5) ymeHue cosgaBatb, NPUMEHSTb U NpeobpasoBbiBaTb 3HAKOBO-CUMMBOSIMYECKME CPEeACTBa, MOOENN U CXEMBbI
ANSA pelweHns y4ebHbIX 1 no3HaBaTeNbHbIX 3a4ay;

6) ymeHne opraHu3oBblBaTb y4ebHOE COTPYOHWYECTBO C yuuTeneM U CBEpPCTHMKaMW: onpefenatb uenwu,
HaxoauTb obllee pelleHne, paspellaTb KOHMMKTbI Ha OCHOBE COrflacoBaHWs MO3vUUA M y4yeTa
NHTEepecoB; (hopMynupoBaTb, apryMeHTMpoBaThb, OTCTauBaTb CBOE MHEHVE;

7) ccopmmpoBaHHOCTL y4ebHOM n 06LLenonb30BaTENbCKON KOMMETEHTHOCTM B 06MacTb MCNOMb30BaHUA
NHPOPMaLIMOHHO-KOMMYHUKALNOHHBIX TexHornornn (UKT- KomneTeHTHOCTH);

8) yMeHue HaxoauTb B PasfmyHbIX UCTOYHUKAX MHopMaLmM, HEOBXoANUMYO OS1S pelleHnss MaTemMmaTU4eCcKnx
npobnem, n NpeacTaBnATb €€ B MOHATHOW popMe; NpUHMMAaTh pelleHne B YCNOBUAX HEMOSHOW U
N30bITOYHOW, TOYHON U BEPOATHOCTHOWN MHpopMaL K,



9) ymeHue NoHMMaTb M UCMOMb30BaTb MaTeMaTnyeckme cpeacTsa HarnsAHOCTU (PUCYHKKN, YepTexu, CXeMbl U
Ap.) 4nNs unncTpaumnu, MHTepnpeTaumm, apryMeHTauum;

10) ymeHuve BblaABUraTb rmnoTesbl Npu pelleHnn y4ebHbiX 3agadq 1 NOHUMaHNS HEOBXOAMMOCTU UX MPOBEPKY;

11) noHMMaHWe CyLHOCTU anropuTMU4ecKkux npeannucaHni, ymeHne 4encTBoBaTth N0 anroputmy;

12)ymeHve nnaHupoBaTb W  OCYLECTBMAATb [AEeATEeNbHOCTb, HanpaBneHHyl Ha pelweHve 3agad
nccrneaoBaTenbCKOro Xxapakrepa;
rnpedmemeseble:

1) ymeHne paboTaTtb C MaTEMATUYECKMM TEKCTOM (CTPYKTYPMpPOBaHME, W3BMeYeHMe Heobxogmmom
MHopMaLumm), TOMHO U FPaMOTHO BblpaXaTb CBOM MbICIIM B YCTHOW U MUCbMEHHOW peyu, NpUMeHss
MaTteMaTnyeckylo TEPMUHOMOMMI0 WU CUMBOJSIMKY, MWCMNOMNb30BaTb pasfuUYHble A3bIKKM  MaTeMaTuKu
(crioBecHbI, CUMBONMYECKUI, rpadmnyecknin), 0OOCHOBbIBATb CYXXAEHMS, MPOBOAUTL Kraccudukauuio,
AOKa3blBaTb MaTeMaTuyeckme yTBepXaeHus;

2) BnageHue 6a3oBbIM MOHATUMWHBIM annapaTtoMm: UMETb NpeAcTaBreHue O 4Yucne, BnageHne CUMBOSbHBIM
A3bIkOM  anrebpbl, 3HaHWE 3neMeHTapHbiX  YHKUMOHAmNbHbLIX  3aBUCUMOCTEN,  (POPMUPOBaAHUE
NpeacTaBfleHMn O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearnlbHOM Mupe W pasfuyHbiX crnocobax ux
n3y4veHusi, 06 0cobeHHOCTAX BbIBOAOB M MPOrHO30B, HOCALLMX BEPOSITHOCTHbINA XapakTep;

3) yMmeHue BbINONMHATL apudmeTnyeckne npeobpasoBaHUSA paLMOHanbHbIX BblPaXXEHUA, NPUMEHATb UX ANA
peLLeHns y4ebHbIX MaTemMaTUYecknx 3agad u 3agad, BO3HMUKaLWMX B CMEXHbIX Y4ebHbIX npeameTax;

4) ymMeHue norib30BaTbCA WU3YYEHHbIMWU MaTemMaTuyecknmmn opMynamMm U CaMOCTOATESNIbHO COCTaBNATb
dbopmMyIbl 3aBUCMMOCTEN MeXay BENMYMHAMN Ha OCHOBE 0606LLEHNSA YACTHbIX CIyYaeB M SKCMEPUMEHTA;

5) ymeHue pewaTb NUHEVHble U KBaapaTHble ypPaBHEHUS U HepaBEHCTBA, a TakKe MpMBOAUMbIE K HUM
YpaBHEHWs,, HEepaBEeHCTBA, CUCTEMbI; MPUMEHATb rpaduyeckne NpPeacTaBneHns ANa  peleHns u
nccnegoBaHus ypaBHEHMIN, HEPABEHCTB, CUCTEM; NPUMEHATb YMEHUS NS pelleHns 3agay U3 matemMaTuku,
CMEXHbIX NPeaMeToB, NPaKTUKW;

6) oBnageHue cuctemon (YHKUMOHAmNbHbLIX MOHATUN, (OYHKUMOHANbHLIM S3bIKOM WM CUMMBOJIMKOW, YMEHUe
CTpouTb rpadukn (PyHKUMA, OnNuCbiBaTb WX CBOWCTBA, WCMNOMb30BaTh (OYHKUMOHaNbHO-rpadyuyeckmne
npeacraBneHnst Ansa onncaHusa 1 aHanusa MatemaTuyeckmx 3agad n peanbHbIX 3aBUCUMOCTEN

7) yMeHVWe MPUMEHATb M3YYEHHble MOHATUSA, pe3ynbTaTbl U MEeTOAbl NPW pelleHnn 3adad U3 pasnuyHbIX
pasgenoB Kypca, B TOM 4ucrne 3agad, He CBOASLMUXCH K HenocpeacTBEHHOMY MPUMEHEHUIO U3BECTHbIX
anropuTmoB.

PauuoHanbHble yucna

YueHuKk Hay4umcs:

1) noHmmaTb 0COOEHHOCTU OECATUYHOM CUCTEMbI CHUCIEHMS; BbipaXKaTb YMCna B 9KBUBANEHTHbIX hopmax,
Bblbnpasa Havmbonee noOAXOOALWLYKD B 3aBMCUMOCTM OT KOHKPETHOM CUTyauun; BrRageTb MOHATUSMM,
CBSA3aHHbIMU C AENMMOCTbIO HAaTyparnbHbIX YMCEST;

2) cpaBHMBaATb M YNOPSAOYMBATL pPaLMOHanbHblE YUCMA; BbINOMHATL BbIMUCIIEHUA C pauvoHanbHbIMK
yucnamm, codeTas yCTHble U MUCbMEHHbIE NPUEMbI BbIMUCIIEHUN;

3) MCcnonb3oBaTh MNOHATUSA U YMEHWS, CBA3AHHbIE C MPOMNOPLMOHANbHOCTBIO BEMNWYMH, MPOLEHTaMN B Xo4e
MaTemMaTUyeCckux 3agady M 3agavy MX CMEXHbIX NpegMeTOB, BbIMOMHATb HECIMOXHble NpaKTuyeckue
pac4yeThl.

YueHuK nomy4um 803MOXHOCMb:

1) NO3HAKOMUTBLCHA C NO3ULMOHHBIMW CUCTEMAMM CYUCHEHMS C OTNIMYHBIMK OT 10 OCHOBaHUAMMU; yrnybuTb
npeacraBneHnst O HaTypanbHbIX YMcnax U CBOMCTBAxX OENNUMOCTMU;

2) HayuuTbCs WCMONb30BaTb MNPUEMbI, PaLMOHANMU3MPYIOLLNE BbIYUCIIEHUSA, NPUOOPECTM MNPUBbLIYKY
KOHTPONMPOBATb BbIYMCIEHMS, BbIOMpasa NOAXOAAWMNA A4S cuTyauumn cnocob.

OencrButenbHble Yncna

YyeHuk Hayqumcs:
1) wcnonb3oBaTb HavarnbHbIE NPEACTABNEHNS O MHOXECTBE AENCTBUTENbHbIX YUCEn;
2) BnageTb MNOHATMEM KBaApPaTHOIO KOPHS, MPUMEHATb €ro B BbIYMUCIEHUSAX.

YyeHuUK nosy4um 803MOXHOCMb:

1) pas3BuTb NpeacTaBfeHne 0 YNCHE N YNCTIOBbLIX CUCTEMAX OT HaTypasbHbIX 40 AENCTBUTESNbHbBIX YNCEST; O
pOSiv BbIMUCIIEHUIN B YENOBEYECKOW NPaKTUKeE;

2) pa3BuTb U yrnNybuTb 3HaHUA O AECATMYHOM 3anucu OeWCTBUTENbHbIX 4Yucen (nepuogudeckne wu
Henepuoguyeckune)

Anrebpaunyeckue BbipaxeHusi
YueHuK Hay4umcs:

1) BnageTb NOHATUAMW KTOXOECTBOY», «TOXAECTBEHHOE npeobpasoBaHuey», pewaTtb 3a4ayu, cogepxaliue
OykBeHHble AaHHble; paboTaTb ¢ hopmynamu;

2) BbINOMHATL NPpeobpa3oBaHMsA BbIpaXeHUN, coaepXKallmx CTeneHu C LenbiM nokasaTenem v KsagpaTHble
KOpHU;

3) BbINOMHATL TOXAECTBEHHbIE NPpeobpasoBaHMs pauMoHanbHbIX BbIpaXKeHU Ha OCHOBE MpaBui ENCTBUN
Hag MHoro4yneHamu n anrebpanyeckumm gpoodsmu;



4) BbINOSMHATb PasnoXeHne KBagpaTHOro TpéxdneHa Ha MHOXUTENw;
Y4eHuk nony4um 803MOXHOCMb:

1) HayunTbCA BbLINOMHATL MHOroOWAaroBble nNpeobpa3oBaHWs pauMOHanbHbIX BbIPAXEHWUN, MPUMEHNAS
LUMPOKKMIA Habop cnocoboB 1 NPUEMOB;

2) NpUMeHATb TOXOEeCTBEHHble Mpeobpas3oBaHUA ANA pelleHus 3agad M3 pasnuyHbIX pasgenoB Kypca
(Hanpumep, ona HanbonbLIEero /HaMMEHbLLEro 3HAYEHUSA BbIpaXXeHMs1)

YpaBHeHus
YueHuk Hay4yumcsi:

1) pewwaTtb OCHOBHLIE BMAbI paLNOHanbHbIX YPaBHEHWIA C OOHON NEPEMEHHON, CUCTEMbI ABYX YPaABHEHUN C
OBYMs NepeMeHHbIMN;

2) NoHUMaTb YypaBHEHWE KaK BaXKHEWWY MaTemMaTU4ecKyldo MoAeNb A OnMUCaHua U U3yYeHus
pa3Ho0Bpa3HbIX pearbHbIX CUTYyaUui, pellaTb TEKCTOBbIE 3afa4qn anrebpandyeckum MeToaoMm;

3) nNpumeHATb rpaduyeckue NpeactaBneHus Ons UCCNefoBaHUs YpaBHEHUN, UCCNefoBaHUsA U pelleHus
CUCTeM ypaBHEHUI C ABYMS MepeMEHHbIMU.

Y4eHuk nony4um 803MOXHOCMb:

4) oBnageTb cneyunarnbHbIMU MPUEMaMU peLleHns YypaBHEHUI U CUCTEM YpaBHEHUI; YBEPEHHO MPUMEHATb
annapaTt ypaBHEHUIN ON1A pelleHnsa pasHoobpasHbIX 3agaq MaTeMaThkmn, CMEXHbIX NPeAMETOB NPaKTUKK;

5) npumeHATb rpadudeckme npeacTaBneHna AN UCCNedoBaHUA YpaBHEHWWA, CUCTEM YpaBHEHUHN,
cogepxawmnx 6ykBeHHble KO3PULMEHTDI.

HepaBeHcTBa
YueHuk Hay4yumcsi:

1) noHMmaTb W NPUMEHHATb TEPMUHOMOTMIO U CUMBOSIMKY, CBSI3aHHble C OTHOLIEHWEM HepaBeHCTBa,
CBOWCTBA YNCOBbIX HEPABEHCTB;

2) pewaTtb fWHEWHble HepaBeHCTBAa C OAHOW MEPEMEHHONW U WX CUCTEMbI; pewaTtb KBagpaTHble
HepaBeHCTBa C OMNopoKr Ha rpadudeckme npeacraBneHuns;

YUeHuUK nosy4um 803MOXHOCMb Hay4YUmbCsi:

3) pasHoobpasHbIM npuemam AokasaTenbCTBa HEepPaBEHCTB; YBEPEHHO MPUMEHATb annapat HepaBeHCTB
ANSA peleHns pasHoobpasHbIXx MaTemMaTUYeCKnX 3agay U 3agay U3 CMEXHbIX NPeaMeToB, NPaKTUKY;

4) npuMeHATb rpaduydeckme npeactaBneHns ANnd UCCNeaoBaHUA HEpPaBeHCTB, CUCTEM HEPaBEHCTB,
copgepxawmnx 6ykBeHHble KO3(PMPULNEHTbI.

OcHoOBHbIe noHATUA. HYucnoBble hyHKLUN.
YueHuk Hay4umcsi:

1) noHMmaTb M ucnonb3oBaTb YHKUMOHAmMbHbIE MOHATUS U 4A3blK  (TEPMWHBI, CUMBOSIMYECKUE
0003Ha4YeHuns), CTpouTb rpadomkn anemeHTapHbIX OYHKUMIA; UCCreaoBaTbh CBOMCTBA YMCMOBLIX (OYHKLMM
Ha OCHOBE U3y4eHus NoBeAEeHNs rpacmKoB;

2) noHUMAaTb (PYHKLUMIO KaK BaXKHEWLLYH MaTemMaTUyecKyld MoAenb ANS ONMCaHUSA NpoLeccoB U SBNEHUN
OKpyXXaloLlero mupa, npuMeHaTb (OYHKUMOHaNbHbIA A3bIK  ANS ONUCaHMSA  3aBUCMMOCTEN Mexay
bU3nYecKUMmn BeNNYMHaMm.

BbinycKHUK Momy4um 803MOXHOCMb Hay4YUMmbCS:

1) NpoBOAUTb UCCREAOBaHMUS!, CBA3aHHbIE C U3YYEHMEM CBONCTB DYHKLMIA, B TOM YMCNE C UCMNONb30BaHNEM
KOMNbIOTEPA; HA OCHOBE rpadinKoB N3YyYEHHbIX OYHKLMIA CTPOUTL Bonee croxHble rpadpukn (KyCoYHO-
3a[jaHHble, C «BbIKONTIOTbIMU» TOYKaMKU 1 T.M.);

2) wucnonb3oBaTb (PYHKUMOHaNbHbIE NPEeACTaBNEeHNA 1 CBOMCTBA DYHKLMI AN peLleHns MaTeMaTnyeckmx
3agad 13 pasnnyHbIX pasgenos Kypca.

Il. CopepxxaHue yyebHOro npegmeTa, Kypca
1. MpocTtenwme pyHKunn n rpacmkm (25 4). Yncnossle HepaBeHcTBa. MHOXecTBa Yncen. PyHkums, rpadumk

DYHKUMN. DYHKUMN Y = X, Y = X2, y:l, NX CBONCTBA U rpaduku.
X

OcHOBHaga uLenb — BBECTU NOHATME (PYHKLUMM U €€ rpadunka, M3y4nTb CBOMCTBA NPOCTENLLNX DYHKLUA 1
nX rpaduku.

Mpn n3yyeHnn OaHHOW TeMbl paccMaTpUBAOTCS CBOMCTBA YMCMOBLIX HEPABEHCTB, U300paXKeHne YUCoBbIX
NMPOMEXYTKOB Ha KOOPAMHATHOW OCU, BBOAATCA MOHATUS (PyHKUMM N e€ rpadhvka, nokasbiBaTcs npumMepsl

npocTenwmnx yHKUMn (y = X, y = X2, yzl), n3y4arTcs MX CBOMCTBA U rpaukn. Ha MHTYMTUBHOW OCHOBE
X

BBOAATCA MOHATUSA HEMPEpPbIBHOCTU (PYHKLUUKN N HENPEPLIBHOCTU rpadmka yHKUUN, UrpatoLme BaXKHY porib
npu gokasaTenbCTBe CyLLEeCTBOBaHMSA KBaApaTHOrO KOPHS M3 NOSIOXUTENBHOro Ynucna. I3 gononHeHus K rnaese
| pekomeHOyeTCs paccMOTpeTb CBeAEeHUst O nepecedeHMn W 00beauHEeHWM MHOXECTB, MNoKasaTb
COOTBETCTBYIOLLYO CUMBOJINKY.
KBagpaTHble KOpHU
KBagpaTHbIi KOpeHb, apupmMeTU4ecknin KBagpaTHbI KOPEHb, NPUOAMKEHHOE BbIYUCIIEHME KBadpaTHbIX
KOpHEN, CBOWCTBaA apudmeTUdecknx KBagpaTHbIX KOPHEW, npeobpas3oBaHWe BbIPaXEHWU, coaepXallinx
KBagpaTHbIE KOPHU.




OcHoBHagd uenb — OCBOWUTb MOHATME KBaAOPATHOrO KOPHA W apudPMETU4EeCKOro KBaapaTHOro KOpPHS,
BblpaboTaTb yMeHue npeobpas3oBbiBaTh BblpaXXeHWs, COAepallne KBaapaTHble KOPHU.
CyliecTBOBaHME KBagpaTHOrO KOPHSA M3 NONMOXUTENbHOro YMcna nokasbiBaeTCs C ONOpov Ha HENpPepbIBHOCTb
rpacduka pyHKUMM Y = X%, AOKa3blBAETCA MPPALMOHANbHOCTL KBaAAPaTHOrO KOPHA M3 noboro uucna, He
ABNAOLLErocs KBaapaTtoM HaTtypanbHoro ymcna. OCHOBHOe BHUMaHue crnefdyeT yaenuTb U3y4YeHU0 CBOWCTB
KBagpaTHbIX KOPHEN M WX WCNONb30BaHWMIO ONA Npeobpas3oBaHUs BblpaXeHW, coaepXalimx KBagpaTHble
KOpHW. Yyaliuecs OOMKHblI OCBOUTb BbIHECEHME MHOXUTENS U3-NOA4 3HaKa KOPHS, BHECEHWE MHOXUTENs nog
3HaK KOpHA 1 ocBoboxaeHne Apobu OT ppaunoHanbHOCTN B 3HaMeHaTene B NpOCTbIX Cy4asX.
2.KBagpaTHble U paunoHanbHble ypaBHeHUs (294).

KBagpaTHbIn TpexuneH. KBagpaTtHoe ypaBHeHue. Teopema BueTta. MNMpumeHeHne kBagpaTHbIX YpaBHEHUNA K

peLLeHnto 3aaau.
OcHoBHaga uenb — BbipaboTaTb yMEeHUS pellaTb KBaapaTHble YpaBHEHWs, U pellaTb 3a4ayn, cBoaswmecs
K HUM.
M3yyeHne OaHHOW TeMbl HAYMHAETCA C PacCMOTPEHUS KBaAOpaTHOro TpexuysieHa, BbIACHEHMS YCIOBUW, Npwu
KOTOPbIX €ro MOXHO pasfOXWUTb Ha OBa OAMHAKOBLIX UMW Ha ABa pasHblX MHOXUTeNnsd. Ha aton ocHoBe
BBOAMTCSA MOHATME KBagpPaTHOro ypaBHEHUSI N ero KOPHS, pacCMaTpmBatoTCst Cnocobbl pelleHns HenosTHoro
KBagpaTHOro ypaBHEHMS M KBagpaTHOro ypaBHEHMSA obLlero Buaa, NpMBeLEHHOro KBagpaTHOrO ypaBHEHMS.
[okasbiBatoTca Teopembl Bueta (npsimas n obpaTtHas), nokasblBaeTcsl NPUMEHEeHWe KBagpaTHbIX ypaBHEHWUI
ANSA pelleHns 3agau.
MpMeHeHWe KBagpaTHOrO YpaBHEHMS CYLLECTBEHHO paclUMpsieT KpYr TeKCTOBbIX 3a4ad, KOTOpble MOXHO
NpeanoXnTb yvyalwumcs, AaeT XOPOLUY BO3MOXHOCTb AN 06CYyXOEeHUS HEKOTOPbIX OBLUNX naewn, CBA3aHHbIX
C VX peLueHnem.
PauvoHanebHoe ypaBHeHue. BukBagpaTHoe ypaBHeHue. Pachnagatowleecs ypaBHeHue. YpaBHeHue, ofHa
YyacTb KOToporo anrebpaunyeckas gpobb, a Apyras pasHa Hynt. PelleHne 3agad npy NOMOLLM paLMoHanbHbIX
YpaBHEHWN.
OcHoBHaga uenb — BblpaboTaTb YMEHUsI pelaTb pauuoHanbHble YpaBHEHWUS M UCNONb30BaTb MX AN
pelleHnss TEKCTOBLIX 3a4au.
Mpn n3yvyeHun OaHHOW TeMbl BBOAUTCHA MOHATME PauUMOHaNbHOrO ypaBHEHMWSs, paccMaTtpuBaroTcs Hanbonee
4acTo ucnorb3yemble BuAbl PauUOHanbHbIX YpaBHEHWN: OukBagpaTHoe, pacnagawoweeca (ogHa 4acTb
ypaBHEHUSI NPOU3BEAEHNE HECKONbKUX MHOXUTENEN, 3aBUCALLUUX OT X, a Apyras paBHa Hyn), ypaBHEHME,
ofgHa 4acTb KoToporo anrebpauvyeckasd ApoOb, a gpyras paBHa Hym; MOKasblBAlOTCA NPUMEHEHMEe
paumMoHanbHbIX ypaBHEHU ANSA peLleHnst TEKCTOBbIX 3aav.
Cnegyetr o00paTuTb BHMMaHME Ha TO, YTO MPU PELUeHUN paunOHanbHbIX YpPaBHEHWN, COAEpXKaLnX
anrebpanyeckyto pobb, ypaBHEHME HE YMHOXaeTCHA Ha BblpaXXeHMe C HEeM3BEeCTHbIM, a npeobpasyeTcsa K
ypaBHEHMIO, OdHa 4acTb KOTOporo anrebpawnyeckasa [pobb, a gpyrad paBHa Hynw. Vgesa pelwueHus
paumMoHanbHbIX ypaBHEHU 3aMEHON HEN3BECTHbIX NOKa3biBaeTCA Ha npumepe BrkBagpaTHbIX YpaBHEHWI.
3. JNluHenHaa wu kBagpatuyHaa cyHkuum (23 4). MNpamaa nponopuuoHanbHas 3aBUCUMOCTb, rpaduk
dyHKUMM Y = kX. JluHenHaa pyHKUKNA 1 ee rpadmk. PaBHOMepHOe ABMXEHUE.
OcHOoBHaga uUenb — BBECTU MNOHATME MNPSAMOW MPONOPUMOHANbHOW 3aBUCMMOCTU (PyHKUMM Yy = kX) K
NNHENHON (pyHKUMK, BbipaboTaTbe YMEHUS peluaTth 3agadun, CBA3aHHbIE C rpadmkaMm aTux OyHKLUNIA.
Mpy n3yvyeHun gaHHOWM TeMbl paclIMPAETCS Kpyr nsydyaemblx yHKLMI, NOSBNAETCA HOoBasd naesd nocTpoeHus
rpadhukoB — C MNomoLb fnepeHoca. BBoauTca MNOHATME NMUHENHOW (OYHKLMK, NOKasblBAETCH, Kak MOXHO
nonyy4nTb rpaduk NMHEMHOMW YHKLMM M3 COOTBETCTBYOLLEro rpaduka MnpsiMon NpomnopLuoHanbHOCTU.
OcHOBHbIM CcNocobomM MNOCTPOEHUs rpaduka NUHENHON (PYHKLMK OCTaeTcss NOCTPOEeHME MPsMOM Mo ABYM
ToykaM. PaccmoTpeHne rpacdmkoB NPSMONIMHENHONO OABWMXEHUS NO3BOMSIET PacCMOTPETb NPUMEPbLI KYCOYHO-
3afaHHbIX (PYHKLMI, CNOCOBCTBYET YNPOYEHUIO MEXNPeaMETHbIX CBA3EN MexXay MaTeMaTtukon n (OU3UKOW.
PekomeHgyeTca paccMoTpeTb OYHKUNIO Y = x| , NepeHockl ee rpadurka no ocsamM KoopAnHaT NSt NOArOTOBKU
yyaLLmMxcs K U3y4eHuto cnegyowen Temei.
KBagpaTtuiHag doyHKUNG U ee rpadiuk.
OcHoBHaga uenb — U3y4nTb KBaApaTU4HY PYHKLUMIO U ee rpaduk, BoipaboTaTb yMEHUS peluaTb 3agaqdu,
CBSi3aHHble C rpaddMKOM KBagpaTU4HON OYHKLUK.
M3yueHne gaHHON TeMbl HauMHaeTcs ¢ pyHKUMK y = ax® (cHayana ans a > 0, notom Ans a # 0) U n3yyeHus ee
CBOWNCTB, TYT e UNMICTPUPYEMbIX Ha rpadukax. Mpadmk dyHKLMM Y = a(X — X,)* + Y, Nony4aeTca NepeHocoM
rpacuka PyHKUMM y = ax’. OTO HeoBXOANMO AMNS YSCHEHUS YYaLMMWUCA B3aWMOCBSI3N MEXIy YacTHLIM W
obwnm cnyyasmu  KBagpaTUYHOM yHKUMK. bBornblioe BHMMaHWe YyaOenseTcss MNOCTPOEHUIO rpadmka
KBagpaTU4HON OYHKLUUM MO TOYKaM C BblYMCNEeHneM abcumccbl BepLnHbl napabonbl. PaccmoTpenune rpadumka
OBWXKEHUA Tena B nosie NpUTshKeHUs 3eMnu gaet npumep MeXnpeamMeTHbIX CBA3EW Mexay MaTteMaTuKon u
dun3nkon, No3BonseT fnokasatb NPUMEHEHWE M3y4yaemMoro maTepuana Ha npumepe 3agad C PU3NYECKUM
coaepxaHuem.
4.CucteMbl paumoHanbHbIX ypaBHeHU# (15 4).
Cuctembl ypaBHEHUI NeEPBOM U BTOPOK cTeneHun. PeweHne 3agay npy noMoLLM CUCTEM YPaBHEHUIN NEpPBOM U
BTOPOW CTENEHWN, CUCTEM paLMOHaribHbIX YpaBHEHUN.




OcHoBHaga uenb — BblpaboTaTb yMeHUS pelaTtb CUCTEMbl YpPaBHEHUN MEPBOW UM BTOPOW CTEMNEHM,
CUCTEMbI paunoHarnbHbIX YypaBHEHUN, 3a4a4u, NpUBOASALLME K TAKUM CUCTEMAM.
M3yyeHne gaHHOW TeMbl HaYUMHAETCs C BBEAEHUS MOHATUS CUCTEMbI paUMOHanbHbIX YpaBHEHWU, ee peLleHns.
MHorve onpegeneHna n npuembl ENCTBUN yyalMMCs 3HAKOMbl U3 7 Knacca, Korga OHu pellann CUCTEMbI
NINHENHbIX YpaBHEHUI. [109TOMY HOBLIN MaTepuan Hago nsnaratb Nocsie NOBTOPEHUS paHee N3y4eHHOoro.
Mpaduyeckmn cnocob peLleHnss CUCTEM ABYX yPaBHEHUN C ABYMSI HEM3BECTHBIMU U UCCEAOBaHUSA CUCTEMDI
OBYX YpaBHEHUN MepBOM CTeneHU C ABYMS HEU3BECTHbIMWU. PelueHue cUcTeM ypaBHEHUA U ypaBHEHWIA
rpacdonyecknm cnocobom. PelleHne ypaBHEHUI B LENbIX YMchax.
6. NMoBTopeHue (104).

lll. TemaTnyeckoe NnaHNpoOBaHMNE C YY4ETOM NpPOrpaMmmMbl BOCMUTAHUA
Peanunsaums wkonbHbIMM NegaroramMmy BOCNUTATENbHOMO NOTEHUMana ypoka npeanonaraet cnegyroLlee:

YyCTaHOBIIEHNE A0BEpPUTENbHbIX OTHOLUEHUA MEXAy yyuTenem U ero yYyeHukamu, cCrnocobCTBYHOLLMX
NMO3UTUBHOMY BOCMPUATUIO ydawmmucs TpeboBaHUM n Npocbl yunTens, MNPUBNEYEHUIO WX BHUMAHUS K
o6cyxaaemon Ha ypoke nHopMaLmMm, akTuBn3aumMm nx Nno3HaBaTeNbHON AEeATENbHOCTY;

nobyxaeHne LWKOMbHUKOB cobniogate Ha ypoke oOOWenpuHsaTble HOPMbl NOBeAeHWs, npasuna
o6LLleHNs co cTapwmMn (y4uTensamMu) n CBEPCTHUKaMK (LLUKOMbHMKaAMK), NPUHLMMNbI y4eOHON ANUCUMNINHBI U
camoopraHusaumu;

npvBriedeHne BHUMAHWUS LUKOMbHUKOB K LEHHOCTHOMY acrnekTy u3yvyaeMblX Ha ypoKax SIBIIeHWUW,
opraHmsaumst nx paboTbl C NOSTy4aeMOM Ha ypoKe coumnarnbHO 3HaYMMOW MHAOPMaUNEN — UHULMMPOBaHNE ee
o6cyXaeHusi, BbICKasbiBaHUS y4aLMMUCS CBOErO MHEHMS MO €€ NoBOoAY, BblIpaboTKN CBOEro K HEl OTHOLLEHUS;

MCNONb30oBaHWEe BOCMNUTATENbHbIX BO3MOXHOCTEM codepXaHust yyebHOro npegmeta  uyepes
AEMOHCTpaUnIo AeTsSM NMPUMEPOB OTBETCTBEHHOIO, rPaXk4aHCKOro NoBeAeHUs, NposiBNEHNs YenoBekontobusa n
nobpocepaeyHocTn, Yepe3d noadop COOTBETCTBYKOLWMX TEKCTOB [ANs UYTEeHUs, 3agad nns  pelueHus,
nNpobnemHbIX cUTyaumi ana obcyxaeHus B Knacce;

NPUMMEHEHNE Ha YpPOKe WHTEePaKTUBHbIX OPM paboTbl YyyalMUXCA: WHTENneKTyanbHbIX WUrp,
CTUMYNMPYIOWNX MO3HaBaTENbHY0 MOTUBAUMIO LUKONBHUKOB;, AWCKYCCUKW, KOTOpble JalT y4yawmmcs
BO3MOXHOCTb NPUOBpecT onbIT BeAEHWUs KOHCTPYKTMBHOrO Auanora; rpynnoBov pabotbl unu paboTtbl B
napax, KOTopble yyaT LUKOSIbHUKOB KOMaHAHOW paboTe 1 B3anmMogencTsnio ¢ Apyrumun eTbMu;

BKIIOYEHME B YPOK WIPOBbIX Mpouenyp, KOTOpble MOMOrailT MoAdepKaTb MOTMBaAUMIO AeTen K
MOSMTYYEHUIO 3HaAHUK, HaNaXUBAHUIO MO3UTUBHBLIX MEXITMYHOCTHLIX OTHOLUIEHUMW B Knacce, MOMOrartT
YyCTaHOBNEHWIO gobpoxenaTtenbHon aTMocdepbl BO BPEMS YPOKa;

opraHmsaumsa wedcrtBa MOTUBMPOBAHHbBIX W 3PYAMPOBAHHBIX YYalLMXCA Hag WX HeycneBalowumu
O[HOKMacCHMKaMMK, [[aloWero LWKOMbHUKAM CoLManbHO 3Ha4YMMbIA OMNbIT COTPYyOHMYECTBa M B3aMHON
NOMOLLM;

WHMLUMMPOBaAHME N NOAAEPXKKA UCCNeaoBaTeNnbCKoM AeATENbHOCTU LUKONbHUKOB B pamMKax peanusaumm
UMW MHAMBUAYAlNbHbLIX U TPYNMNOBbIX MCCrefoBaTeNbCKMX MPOEKTOB, YTO AACT LUKOMbHMKAM BO3MOXHOCTb
npnobpecT HaBblK CaMOCTOSITENBHOMO peLleHns TeopeTUdyeckon npobriembl, HaBbIK FEeHEpPUPOBaHUA W
opopmMNneHnss COBCTBEHHbIX MAEW, HaBblK YBAXWUTEMbHOIO OTHOLUEHMSI K YYyXXUM MaesaM, OOpPMIEHHbIM B
paboTax apyrux uccrnegoBaTenen, HaBblk Ny6MYHOroO BbICTYNNEHUNA nepen ayauTopuen, apryMeHTUpoBaHus
N OTCTaMBaHUS CBOEN TOYKM 3PEHMS.

MecTto npeameTa B 6a3MCHOM y4eOHOM nnaHe

CornacHo hegepanbHomy 6asMcHoMy y4ebHOMY nnaHy Ha u3ydeHwe mateMaTuku B 8 Knacce OTBOAUTCS He
meHee 170 yacoB 13 pac4deTta 5 4 B Hegento. Ha nsyyeHme anrebpsl B 8 knacce otBogutca 3 yaca B Hegento,
102 yaca. NMpoOMEXYTOYHbIN KOHTPOMNb MPOXOAMT B BMAE CaMOCTOATENbHbLIX paboT, MUCbMEHHbLIX TECTOB,
MaTeMaTUYECKUX OUKTAHTOB, YCTHbIX M MUCbMEHHbLIX OMPOCOB MO TEMEe YpOoKa, KOHTPOSbHbIX paboT no
pasgenam yd4ebHuka.

Ne Paspen, Tema KonunuyectBoO
yacoB

naBa 1 Npocrenwmne hbyHkumn. KBagpatHble KopHu. (25 4)

§ 1 DyHKUMM 1 rpadnkm

YncnoBble HepaBeHCTBA. BeodHas 6eceda «B mamemMamuke, KaK 6 XU3HU, Hem Mesioyeli»

Yuncnosble HEpaBEHCTBA.

KoopguHaTtHas ocb.

MHoxkecTBa Yncen.

MHoxkecTBa Yncen.
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[ekapToBa cucTeMa KOOpAUHAT Ha NIOCKOCTH.
CooneHun ydawjuxcs 06 uzeecmHbIx y‘-léHle, eHécuwux eKnao e paccmampueaemMbie meMbl

\‘

MoHATME YHKLMK. 1
CoobuieHust yyaujuxcsi 06 uzeecmHbix y4EHbIX, BHECWUX 8KJ1a0 8 pacCMampueaemblie memMbli

8 MoHATME YHKLMMW. 1




9 MoHaTre rpadumka pyHKUMN. 1

Teopueckoe 0/3: cocmasums paccka3 o ceMeliHoM rnoxode no 2paghuky O8UKeHUsI

§2 DyHkummy =x,y =x’ y = 7u
1/10 | ®yHKUMS Yy = X 1 eé rpadmk 1
2/11 | dyHKUMSA Yy = X 1 €€ rpadmk 1
3/12 | dyHkumMsA y = x > 1
4/13 | Mpacbvk dyHKUMK Y = X°. 1
5/14 | dyHkums y = % 1
6/15 | rpadmk doyHKUMM Y = )—1( 1
7/16 | KoHTponbHasa pabota Ne1 no teme: «DyHKUMU U rpadOnKn». 1

§3. KBagpaTHble KOpHU 9y
1/17 | lMoHATME KBagpaTHOIO KOPHS. 1
2/18 | lNoHsATME KBagpPaTHOIO KOPHSI. 1
3/19 | ApudmeTnyeckun kBagpaTHbI KOPEHb. 1
4/20 | ApudMeTnYecKknin KBagpaTHbIN KOPEHb. 1
5/21 | CeoncTBa apnpmeTU4ecknx KBagpaTHbIX KOPHEN. 1
6/22 | CBoncTBa apnpMeTU4ecKknx KBagpaTHbIX KOPHEN. 1
7/23 | CBoncTBa apnpMeTU4ECKNX KBaapaTHbIX KOPHEN. 1
8/24 | KeagpaTHbIin KOPEHb M3 HATypanbHOro Yncna. 1
9/25 | KoHTponbHas pa6oTta Ne2 no teme: «KBagpaTHbIe KOPHUY. 1
MnaBa 2. KBagpaTHble U pauuoHanbHble ypaBHeHUA. (29 4)

§4. KBagpaTHble ypaBHEeHUs 16 4
1/26 | KBagpaTHbIN TPEXYNMEH. 1
2/27 | KeagpaTHbIn TPEXUIIEH. 1
3/28 | lNoHaTME KBagpaTHOro ypaBHEHUS. 1
4/29 | MNoHATNE KBagpaTHOro ypaBHEHMUS 1
5/30 | HenonHoe kBagpaTHOE ypaBHEHME. 1
6/31 | HenonHoe KBagpaTHOE ypaBHEHWE. Mpakmukym: pa6oma € napax «y4umesnb» - <y4eHUK» 1
7/32 PelueHne kBagpaTHOro ypaBHeHus obuiero snga 1
8/33 | PeweHune KBagpaTHOro ypaBHeHust obLiero suaa. 1
9/34 | PelwieHune KBagpaTHOro ypaBHeHUst obLiero suaa 1
10/35 | NpuBegeHHOEe kBagpaTHOE YypaBHEHNE 1
11/36 | lNMpuBegeHHOE KBagpaTHOE ypaBHEHUE 1
12/37 | Teopema Buerta. 1

CoobuwieHust yyaujuxcsi 06 uzeecmHbix y4EHbIX, BHECWUX 8K/1ad 8 pacCMampueaeMbie memMbl
13/38 | Teopema Buera. 1
14/39 | MpuMmeHeHne KBagpaTHbIX YPaBHEHUN K peLLEeHUIO 3ag4av. 1
15/40 | lNMpumeHeHne KBaapaTHbIX YPaBHEHUN K PELLEHWIO 3aaY. PuHaHcoeas 2paMOmMHOCb 1
16/41 | KonTponbHasa paboTta Ne3 no teme: «kKBagpaTHble ypaBHEHUA» 1

§5. PaumoHanbHble ypaBHEHUSs 13y
1/42 | lNMoHaTME paumMoHanbHOro ypaBHEHUS. 1
2/43 | bukBagpatHoe ypaBHEHME. 1
3/44 | BukBagpaTHOE ypaBHEHNE. 1
4/45 | Pacnagawouleecs ypaBHeEHNeE. 1
5/46 | Pacnagatolieecs ypaBHEHWNE. BnemeHmbl uccriedoeamesnibekoli pabomsl Ha YPoOKe 1
6/47 | YpaBHeHMe ogHa YacTb KOTOporo anrebpamyeckas gpobb, a gpyras — Hynb. 1
7/48 | YpaBHeHune ogHa YacTb KoToporo anrebpavyeckass 4pobb, a gpyras — HyIb. 1
8/49 | YpaBHeHue ogHa YacTb KoToporo anrebpavyeckass opobb, a gpyras — HyIb. 1

AnemeHnmsl uccnedoeamesnibCKoli pabomsbl Ha Ypoke
9/50 | PelwleHne paunoHasnbHbIX ypaBHEHUIA. 1
10/51 | PelweHune paumoHarbHbIX YpaBHEHWUN. 1
11/52 | PelwweHune 3agay npy NOMOLUM pauMOHaribHbIX YpaBHEHUN. 1

COOGlueHUH ydawjuxcs 06 uzeecmHbiIx y'-IéHbIX, 8Hécwux eknaod e paccmampueaemMbie meMbl
12/53 | PelueHve 3agay npy NnoMoLWM paumMoHanbHbIX YPaBHEHWUN. Ypok — cmomp 3HaHull 1
13/54 | KonTponbHasa pabota Ne4 no teme: «PaunoHanbHble ypaBHEHUNA». 1
naBa 3. JiIuHenHas, KBagpaTu4Has n ApobHo-NMHenHaa PyHKUMKn (23 4)

§ 6. JluHenHasn dpyHKUMA 9y
1/55 | NMpamas npornopunoHanbHOCTb. 1
2/56 | MNpsimas nponopunoHanbHOCTb. 1




3/57 | 'padmk dyHKUMN Y =KX. 1
4/58 | 'padunK PYHKUNN Y = KX. DnemeHmbl uccriedoeamesibCKoli pabombl Ha YPOKe 1
5/59 | JluHenHasa pyHKUMA 1 €€ rpadmk 1
6/60 | JlInHenHaa pyHKUMA N eé rpadumk 1
7/61 | JluHenHaa pyHKUMA 1 eé rpadmk 1
8/62 | PaBHOMepHOE OBMKEHME. 1
9/63 | ®yHKumMa Y = |X| n eé rpadumk 1
§ 7. KBagpaTtnyHasa ¢yHKUMA 9y
1/64 | ®yHkuma y=ax’ (a>0). 1
2/65 | ®dyHkums y=ax” (a>0). 1
3/66 | dyHkuMs y = ax’ (a #0) (NpoJomKeHme). 1
4167 | dyHkums y = ax’ (a #0) (NpoJomKeHme). 1
5/68 | Mpadmk pyHKUMM Y = a(X - Xo)° + Yo. 1
6/69 | Mpadmk pyHKUMM Y = a(X - Xp)° + Yo. 1
7170 | Mpacdvk byHKUMM Y = a( X - X0)° + Yo.  [uckyccusi «MCMUHHBI AU 8bICKa3LIGaHUS «<KPAcComy 1
Hado yeudemb», «cusioli MbIC/TU C8EPHY U 20Pbi»?
8/71 | KeagpatnyHasa pyHKUMA © eé rpadmk 1
9/72 | KeagpatnyHasa pyHKUMA © eé rpadmk 1
§ 8. lpobHO-NuHenHaa ¢yHKUUA 5y
1/73 | O6paTHas NponopLMOHanNbLHOCTb 1
2[74 | dyHkums y = S (k>0) 1
3/75 PyHKUMA Y = g (k<0) 1
4/76 | OpobHo-nnHenHas YHKUMS U e€ rpaduk Mpakmuveckas paboma e 2pynnax. 1
COOGu{eHUﬂ ydawjuxcs 06 uzeecmHbix y‘-léHle, 8Hécwux eknad e paccmampueaemMbie meMbl
5/77 | KonTponbHasa paboTta Ne 5 no teme: «JInHenHas, kBagpaTuiHasa, ApPOOHO- 1
nuHenHaa PyHKLUMN»
§ 9. Cncrembl paunoHanbHbIX ypaBHEHUN 8y
1/78 | lNMoHaATME cUCTEMBI paLMOHaNbHbIX YpaBHEHUN 1
2/79 | lNoHsATME cnCTEMbI paumMOHanbHbIX YpaBHEHUI 1
3/80 | PeweHne cuctem paumoHarnbHbIX YpaBHEHUI cnocoboM NOACTAHOBKM 1
4/81 | PelweHune cucteMm paumoHanbHbIX ypaBHEHUI CNOCOBOM NOACTaHOBKM 1
5/82 | PelueHne cucTeM paumoHanbHbIX YpaBHEHMI OpYrMMuy cnocobamm 1
6/83 | PelwleHne cuctem paumoHarnbHbIX YpaBHEHUN pyrnmMu cnocobamm 1
7/84 | PeweHune 3agay npu NOMOLLM CUCTEM pauMOHanbHbIX YpaBHEHWI 1
TMpakmukym. Pa6oma ¢ mepMuHOM «npou3eodumesibHoOCMb»
8/85 | PeweHune 3agay npu NnOMOLLM CUCTEM pauUMOHaNbHbIX YPaBHEHUM 1
§ 10. N'pachmyecknmn cnocob peleHnsa cucTeM ypaBHEHUN 74
1/86 | Npadmnyeckmin cnocob pelleHnsa cuctTemMsl ABYX YpaBHEHMI NEPBON CTENEHU C ABYMS 1
HEN3BECTHbIMWN.
2/87 | I'padbmyeckmit cnocob peleHns cucTemMbl ABYX YpaBHEHMI NEPBON CTEMNEHN C ABYMS 1
HEN3BECTHLIMM.
3/88 | PelwleHne cuctem ypaBHEHUN rpacpmnyeckmum cnocobom. 1
4/89 | PeweHune cuctem ypaBHeHUN rpaddnyecknm cnocobom. 1
5/90 | MNMpumepsbl pelleHnst ypaBHEHUI rpaddHeckumM Crnocobom. 1
6/91 | MNMpumepsbl pelleHnst ypaBHEHWI rpaddHeCcKuM Crocobom. 1
Mpakmukym «3adaya cmapozo y4yeb6HuUKa»
7/92 | KoHnTponbHas pabota Ne 6 no teme: «Cuctembl paunoHanbHbIX ypaBHEHUNA» 1
MoBTOpEeHUe 10 4
1/93 | KBagpaTtHble ypaBHEHUS. 1
2/94 | KBagpaTHble ypaBHEHUS. 1
3/95 | PaunoHanbHble ypaBHEHWS. 1
4/96 | PaumoHanbHble ypaBHEHUS. 1
5/97 | ®yHKums, rpadmk dyHKUMK, NpeobpasoBaHnsa rpadmka yHKLNN. 1
6/98 | ®PyHKUMSA, rpadmk dyHKUMK, NpeobpasoBaHnsa rpadmka yHKLNN. 1
7/99 | Cnctembl paumoHanbHbIX YPaBHEHUMN. 1
8/100 | Cnctembl paumoHanbHbIX YPaBHEHWMN. 1
9/101 | UToroBas KOHTponbHasa paboTa 1
10/102 | AHanu3 KOHTponbHOM paboTbl. PelweHne 3agay 1




IMpuioxenue 1

Kaneﬂnapno-Temaanecxoe NnJIAaHUpPOBaHHUE

Ne | mara Tema ypoka OcHoBHOe coepkaHNe TeMbl, XapakTepucTHKA OCHOBHBIX BU/IOB JesiTeJJbHOCTH. OcBOeHNe NMPeAMEeTHbIX 3HAHU M
TePMHHBI M IOHATHS
I'maBa 1 lIpocreiimme pynknun. Kpagparaeie kopau. (25 1)
§ 1 ®ynkuum u rpagukm. (9 4.)
1 Yucnossle JlefiCTBUTENBHBIE YNCIIA, OMHOUMEHHBIE DopMyIUPYIOT CB-Ba HEP-B, CPABHUBAIOT JECCATHY. IPOOU C Pa3HBIMU 3HAKaMH. [I03HAKOMAMCS CO CB-
HEPABEHCTBA. | HEPABEHCTBA, CBOKCTBA HEPABEHCTB, MU YHuCi.Hepagencme. [lonyuam npedcmaenenue 0 Hep-Be OOUHAKOBOTO CMbICIa, 0 Hep-Be Kormn.
2 Yucnoble JIBOMHOE HEPaBEHCTBO Hayyamcs BHINONH. IEHCTBUS C YHUCI. HEP-MU; JIOK-Th YUCII. HEP-B IPH JIFOOBIX 3HAU. MEPEMEHHBIX.
HEPaBEHCTBA.
3 KoopaunatHas | JleliCTBHTENBHBIE YUCIIA, OHHOUMEHHBIE [IpeoOpa30oBEIBatOT HEP-BA, UCIOIB3YIO CB-Ba, BHIIOIHAIOT ACHCTBUS Hall HEPAB-MH, CPABHUBAIOT
0Cb. HEPABEHCTBA, CBOKCTBA HEPABEHCTB, CTEIIeHH, JOKa3bIBAIOT BBICKa3bIBaHue./lo1yuam npedcmagnenue 0 Hep-Be ¢ IEPEMEHHOMN, CUCTEME
CBOMCTBO TPaH3UTUBHOCTH, JBOIHOE JUHEHHBIX HEP-B, IEPECCUCHUH PEIICHUH Hep-B CUCTeMBL. Hayuamcsa n300paxaTh Ha KOPA.IUNIOCKOCTH
HEPABEHCTBO TOYKH, KOOPAHHATHI KOTOPBIX YAOBIETBOPSIIOT HEP-BY; COCTABJIATH TEKCT HAYYHOT'O CTHIISL.
4 MHoxecTBa YucnoBble MPOMEXYTKA, OTPE3OK, DopMyIMPYIOT OIP.OTPE3KA, HHTEPBAIA, OJIYUHTEPBaAa, MEPEUUCIIOT YHCIA, TPHHAIICKALIE
qrces. MHO’KECTBO J€MCTBUTENBHBIX YHCEN, JTaHHOMY MH-BY; ONp.Ha3BaHUEUHCI. TPOMEXYTKA , U300pax. ero Ha yuci. npsamMon. [loxyuam
5 MHokecTBa JIBOIIHOE HEpaBEHCTBO, HHTEPBAJl, npeocmasienue 0 YUCIL.IPOMEKYTKaX, HECTPOTOM M CTPOTOM Hep-Bax. Hayuamcs CTpOUTD
YHCell. MOJIyMHTEPBAJI, IPOMEKYTOK, IITFOC- FEOMETP.MOJIEIBUUCIL. TIPOMEKYTKA 10 PEIl. H-Ba, ONP-TbMH-BO YHMCEJ, IPUHANJIEKAIINX YHCI. HEP-BY;
MHUHYC O€CKOHEYHOCTb HaXOJIUTHh COOTBETCTBHE MEXKIY YCIIOBHEM, HA3BaHUEM UMCII. IPOMEXYTKa, Tpadud., aHATUTHY.
MOJIETIBIO 1 CHMBOJINY.3aMHChIO.
6 Hekaprosa IIpssmoyronpHas cucreMa KOOpAWHaT, [lepeuncnsgroT cB-Ba TOUYEK KOOP/. YETBEPTEH, HA3bIBAIOT a0CIHCCY M OPAUHATY TOUKH, CTPOSAT TOUKH
cucTema JIeKapToBa crcTeMa KOOpIUHAT, OCh Ha KOOpPJ. INIOCKOCTH, TOUYKH, CHMMETPUYHBIE JaHHBIM, IEPEUUCIISIIOT CB-BA CHMMETPHYHBIX TOYEK;
KOOpJIMHAT Ha | a0cIMcc, OCh OP/IMHAT, HAYaJIo OTCYETa, CTPOSIT MHOTOYT'OJIHUKH T10 33/IaHHBIM BEPIIHHAM.
TUIOCKOCTH. KOOpJMHATA TOYKH, KOOPAMHATHAS Hayuamcsa Haxo. KOOpA. TOYKH Ha IMIIOCKOCTH, OTMEYaTh TOYKY C 33JJaHHBIMU KOOPJI., MO KOOP.
YETBEPTD. TOYKH ONP-Th €€ MOJIOKEHUE 0€3 IOCTPOSHHSI; ONP-Th, B KAKOM KOOPJI. YIJIe Paclo0kKeHa TOUKa
7 IlonsTue @yHKIHA, 3aBUCUMOCTb, COOTBETCTBHE, DopMyTUPYIOT HOHATHS 3aBUCHMON M HE3aBUCUMOM MepeMeHHOH, o0nacTu orp. ¢-1uu, MPUBOASIT
GyHKIUH. 3aBUCHMAas MTEPEeMEHHas!, apTyMeHT, MIPUMEPHI; HAXOJIAT 3Ha4. ()-WUU MPU 33J]AHHOM apryMEHTE, HaXOJIST 3Hay. apryMeHTa NPy 3aJJaHHOM
3 TMonstre He3aBHCHMas TIepeMeHHas1, 00J1acTh 3Ha4Y. (-UH, 337a10T (-HI0 TIO CIIoBEC.(POPMYIUPOBKE, MO TaOIHY. JAHHBIM.
byHKIIH. omnpeeneHus QyHKINU. Hayuamcs, ctpoutb TpadyK THHEHHON (-1H; OnpeeNiTh 3HaKu KodhduumentoB K u m, eciu
W3BECTHO, Yepe3 KaKhe YETBEPTH MPOXOJUT rpaduK
9 IIonsTne I'paduk pynkmm. OyHKINS, dopmynupyroT noHsiTHe Tpaduka ¢-uu, HenpepbIBHOHN (-1H, TPUBOAST TPUMEPHI 331aHus (G-uu 1o
rpaguka 3aBUCHMOCTbH, COOTBETCTBHE, 3aBUCUMAs rpaduxy. Hayuamcsa HaxXoJUTh KOOPJ. TOUYEK nepeced. rpaduka ¢ KOopI. OCSIMH, Tpad)uKOB IBYX
byHKIUH. NIEpEMEHHas!, apTyMEHT, HE3aBUCUMAs JTUHEHHBIX (-uii, HanOOJI.MHANMEH.3HaUeHUs (-Mii Ha 3aJaHHOM MIPOMEXYTKE; paboTaTh C YePTEK.
nepeMeHHas1, 00J1.omp.PyHKITIH. WHCTPYMEHTaMU
§2(I)ymcmmy=x,y=x2,y=§
1/10 OyHKIHAy =X M | OyHKIMA, 3aBUCUMAs TIEPEMECHHA, [TpoBepsAIOT NpHUHAUICKHOCTD TOUKHU IrpaduKy QYHKINH Y = X ,CTPOAT rpaduk TaHHOH (YHKINH.
e rpadux apryMeHT, He3aBUCUMas NIepeMeHHas1, | [lo3nakomamcs ¢ NOHATUAMU: (-usl, 3aBUC. U HE3aBUC.IIEpeMeHHas1. Hayuamcsa HaxOAUTh
2/11 OyHKIUS y =X ¥ | 0071aCTb ONpeAeneH:s QYHKINN. MPUHAAJICKHOCT TOUKH rpaduKy §-uu; HAXOIUTh 00JIACTh ONpeesieHus (-11; CTPOUTH rpaduK

e rpadux

JTaHHOH (h-HU; OCYII-ThOL. HHPOpPMaIIHH, aKTaM, IpoIeccam




3/12 Oynkusa y =X > | O61acTh onpeeneHus yHKIuH, ®opMynupyI0T OCHOBHBIE CBOMCTBA (h-WH, CPABHUBAIOT 3HAYCHUS YHCII. BEIPAKCHUI; OIIP-T
BO3pacTaHue u yobIBaHHEe (yHKIUH, MOHOTOHHOCTb , Y€THOCTH ()-II1H, ONP-T 110 IrpaduKy 3HAUCHUS (-MH ¥ apTyMEHTa, IPUHAJISKHOCTD

4/13 I'paux QpyHkuuy | YCTHOCTH QYHKIMH, HEIPEPHIBHOCTH Touku rpaduky ¢-un. llosnaxomsamces ¢ TOHATHAMU: Tapaboia, BETBU, OCh CHMMETPUH, BEPILINHA

y =x% (hyHKIMU,0Ch CHMMETpHH, Iapabona, | mapabonsl.Hayyamces cTpouTh napaboiy; YuTaTh rpaduK 10 TOTOBOMY YEPTEXY, CTPOUTH rpad UK Ha

BEpIINHA, BETBb MapalOJIbL. IPOMEKYTKE; OTMMCHIBATH T€OM. CB-Ba MapadoIIbl
5/14 OyHKIMA y = 1 Ob6mnacTs onpeneneHus GyHKINH, QopMyIHPYIOT OCHOBHBIE CB-Ba (h-WH, HAXOIAT 3HAUCHHE (-1 10 3aJaHHOMY 3HAYEHHUIO
X BO3pacTaHue U yObIBaHHE (PYHKIIUH, apryMEHTa;0Npe e IiOT MOHOTOHHOCTD ()-UH1, CPAaBHUBAIOT 3HAYCHUS ()-UU MPH 33JaHHBIX 3HAYCHUAX
6/15 Tpadux dyrxman | o HocTP ¢dymxmn, runepdorna, aprymenta.llonyuam npedcmasienue o byHKIMH BUAA y=, ee rpaduke, cB-Bax. Hayuamcs pemath
1 ACHMIITOTHI, BETBb THIIEPOOIIBI. . X .
y=2. rpadUuecKu yp-us U CUCTEMBI yp-Hid, ONP-Th YHCIIO Iiememm CHCTEMBI YP-Hii C TOMOLIBIO
rpapua.merona Hayuamces ctpouts rpaduk ¢-un y=oH rpaduKu KyCOYHO-3aJaHHBIX (-Hif;

7/16 Kontp.pa6.Nel Hayyamcs 0600mate 3HaHMs 00 UCTIOIB30BAHIH AIITOPUTMA TIOCTPOCHUS rpaduka QyHKIUNA y=X,

1o TeMe: y=x?, Fl; OCYIIECTBIISITH KOHTPOJIb M OLICHKY CBOCH JeAT-CTH
«DYHKIUH U X

rpaguxm».

§ 3. KBagparnbie kopHu (9 4.) |

1/17 [Tonsitue KBanpar neiictButenbHOro uncia, | @opMyaHpyIOT OIp. KBaJIpaTHOTO KOPHS M3 HEOTPHIL.UMCIIA; HAXOAAT KBaJpaTHbIC KOPHH U3 YHCEl,
KBaJpaTHOTO KOPHS. | KBaJpaTHBIH KOPEHb YUCIIA. CPaBHUBAIOT 3HAY. KBaIPaTHBIX KOpHEH.Hayuamcs NpeACcTaBIiATh KBaAPaTHBIE KOPHU U3

2/18 [onsTue HEOTPHUIIATEIFHOTO YHCIa, Pa3indaTh JeHCTBUTENbHbBIE U HPPAIMOHAIbHbIE YUCIIA; HAXOIUTh
KBaJIpaTHOIO KOPHSI. KBaJIpaTHbIE KOPHH U3 YHCel; (OpMYIMpPOBATh MOJTYYSHHBIE PE3YIIbTAThI

3/19 Apudmernueckuii KBanpar uncna, apupmerndeckuii | @opMynupyroT onpeseneHne apu@m. KBaJApaTHOTO KOPHS; HAXOAAT apu(M. KBaJpaTHbIe KOPHH U3
KBaJJpaTHBIA KOpEHb. | KBaJpaTHBII KOPEHB, CBOMCTBA YHCe, ONPEEISIOT, MEKAY KAaKUMH HATyp.UYUCIaMH PACTIONIOXKEHO JaHHOE UpPallHOHAIEHOE

4/20 Apudmernuecknit apu(METHYECKUX KBaIPaTHBIX yucio./lonyuam npedcmasnenue 00 ONepalUAX U3BJICUYCHHS KBAIPATHOTO KOpHS. Hayuamcs
KBaIPATHBIA KOPEHb. | KOpHEH MPUMEHSTH CBOIMCTBA KBaJIp.KOPHEH JUIsl YIPOIICHHS BBIPQKEHUI M BBIYHCIICHNS] KOPHEH

5/21 CpoiicTBa [MonoxurenbHbIE U BrInuceiBatoT HaTYyp. YHCIa, KOTOPBIE SBIISIOTCS KBapaTaMH HATyp.UUCEI; ONPEACISIIOT U
apuMeTHYECKHX HETIOJIOKUTEIIbHBIE YHCTa, MOAYIb | JIOKa3bIBAlOT UPPAIIMOHATIBHOCTD YHCIIA, PAIIMOHATIBHOCTh YHMCIIOBOTO BBIpaXKeHUs. [lo3naxkomsames co
KBA/IPaTHBIX KOPHEH. | 4HcIa, apuMeTHIecKuit cBOlicTBaMU apu(METHUECKUX KBAaJPATHBIX KOpHEH. Hayuamcs BBIIOIHATH MPe0Opa3oBaHMs,

KBaJpaTHBIH KOpPEHb YHucCa, coJiep Kalliye Onepalyio 3BJIeY.KOPHS, UCIIOJIb3ysl CBOWCTBA apu(M.KBaIpaTHBIX KOPHEH

6/22 CgpoiicTBa BBIHECEHHE MHOXKHUTEIIS] H3-TI0]] BrIaucnsior KBagipat apupMeTHd.KBaApaTHOTO KOPHS U apu(M. KOpEeHb U3 KBajpaTa YHCIIa; BBIHOCST
apupMeTHIECKUX 3HaKa KOPHS, BHECEHUE MHOXXHUTEND | MHOXKHTENb U3-110]1 3HaKa KOPHSI, BHOCST MHOXKUTEIb TI0JT 3HAK KOPHSI, 0CBOOOXK/IAIOT 3HAMEHATENb OT
KB3IPaTHBIX KOPHEH. | MOJ] 3HAK KOPHS. HUppalMOHATIBHOCTH, CPABHUBAIOT UPPALl. YHCIIa, PACTIONATaIOT YHCiia B OPSIIKE BO3pAcTaHUs U

7/23 CaoiicTBa yobIBanus. Hayuamcs IPeACTaBIIATh KBAAPAaTHBIE KOPHU U3 HEOTPHUIIATEILHOTO YHCIIa, pa3IndaTh
apuMeTHIECKHX JIeWCTBUTEIbHBIC U UPPAIl.YHCIIa; HAXOUTh KBaJpaTHbIC KOPHU U3 YHCEI
KBa/IPaTHBIX KOPHEH.

8/24 KBanpatnslit koperb | Kagpar HaTypanbHOTO 4yHcIIa, Berancistor kBagpar apudm. KBaIpaTHOTO KOpHS U apu(M. KOPEHb U3 KBaJIpaTa YKCIia; CPABHUBAIOT
U3 HATypaJIHOTO UPPAOHATBHOE YHCIIO UppALl. YHCIIA, BBIHOCAT U BEIHOCSAT MHOXKUTEINb M3-TI0J 3HaKa KOPHsI, KOpHA. Hayyamcs n3BIeKaTh
qHcIa. KBaJIPaTHBII KOPEHb H OCBOOOXKIATh 3HAMEHATENb OT HPPALMOHATIBHOCTH

9/25 Kontp.pa6. Ne2 no Hayyamcs 0600mate 3HaHMS 0 TPEOOPa30BaHUH BBIPAXKEHUM, COAEPIKAILNX OTIEPALHIO U3BIICUCHHS

Teme:
«KBagpaTtHble
KOPHM.

KBaJIpaTHOTO KOPHSI, IPUMEHSTH CB-Ba KBaJPaTHBIX KOPHEW; caM-HO BBIOUPATH PaIl.CIIOCO0
peoOpa3oBaHus BIPAKEHHH, COMIEPKAIINX OMEPAIlNIo N3BJICUEHHUS KBAPAaTHOTO KOPHSA, IPUMEHITh
CBOICTBA KBaJPaTHBIX KOPHEH.




I'naBa 2. KBaapaTHble U palluoHAJIbHbIe ypaBHeHuUs. (29 4)

§ 4. KBagpaTuble ypaBHeHus. (16 u)

1/26 KBanpataslit Tpexunen. | KBagpaTHblil TpexuieH, DopMynUpYIOT olpeaesieHHe KBaAPaTHOTO TpeXusieHa, TMCKPUMUHAHTA, IPUBOJIST IPUMEPHI;
K02 PUITEHTHI, CBOOOTHBIN Ha3BIBAIOT KOO (GHUIMEHTHI @, b, ¢ KBaZpaTHOro TpeXuIeHa, COCTABILKBaAPAaTHEIM TPEXUIIEH T10
YJIeH, TUCKPUMHUHAHT 3alaHHBIM Koo ummentam. Hayuamcs IpUBOIUTH IPUMEPHI KBAIPATHOTO TPEXUIIEHA, Ha3bIBATh
KBaJpaTHOTO TPEXWICHA. k03 d.; peniate 3a1a4u, BbIIENAA 3 Tana MaTeM. MOACIHPOBaHUSI
2/27 KBaapatusiit TpexwieH. | PaznoxeHue kBagpaTHOro Hayuamcs HaxouTh TUCKPUMUHAHT, BBIICIISATH MOJHBIA KBaIpaT, PACKIIAAbIBATh KBAAPATHBIN
TpexdieHa Ha MHOYKUTEITH. TpeXwWIeH Ha MPOCTHIE MHOXKUTEIH
3/28 [TonsiTHe KBaIPaTHOTO KBanppatasrit TpexdiieH, yp-ue QopMyIHPYIOT ONpeieNieHNe; CPeIN Psiia YPaBHEHUI HAXOAST KBaIpaTHbIE YpaBHEHUS HITH
ypaBHEHUSI. BTOPOH CTENEHU, KOPEHb Yp-Hsl, | ypaBHEHUs, PaBHOCHUIbHBIE KBaAPAaTHBIM; COCTABISIOT KBaApaTHBIC YPaBHEHUS 110 3aJaHHBIM
4/29 [ToHsITHE KBAAPaTHOrO | AUCKPUMMHAHT KBAaJPATHOIO kodduumentam. Hayuames pemarp Mo0ble KBaIpaTHbIE YPaBHEHHS, OCYIIECTBISATH MPOBEPKY,
ypaBHEHUS yp-¥si, paBHOCHJIBHOE yp-He. SIBIIIETCS JI YHCIIO0 KOPHEM KBaJp.yp-Hisl, HAXOAUTh PABHOCWIBHEIE YP-US;
5/30 Henonnoe xBagpataoe | [lomHoe kBanmpatHOe ypaBHeHHE, | DOPMYTUPYIOT TOHSATHS TOIHBIX M HETIOJHBIX KBaPaTHBIX YP-Ui; ONPEAETSIOT KOIUIECTBO KOPHEH
ypaBHEHUE. HETIOJIHOE KBaJpaTHOE HETIOJIHOTO KBaJPaTHOTO yp-Usl, PEIIAIOT HENOJIHbIE KBaJApaTHbIC yP-Usi, COCTABIISIOT HETIOIHOE
aBHEHHE, PAaBHOCHIIbHEIC KBaJIpaTHOE yp-He, €CIH TaHbl eT0 KOpHH. [lonyuam npedcmasieHue OHETIOTHBIX KBAIPATHBIX yp-HsIX
6/31 Hemontoe kBaaparHoe yp P Ap yp-ue, a p Y P p yp
ypaBHeHHe YpaBHEHUSI. U 0 crocobax ux pemenus. Hayuamcs pemarh HETOJHbIE KBaIPaTHBIE YP-Hsl [I0 aTOPUTMY;
7132 Pemrenue kBagpaTHoro | JAMCKpUMHHAHT KBaJApPaTHOTO OnpenensifoT KOIUYECTBO KOPHEH KBaIPaTHOTOYP-Usl IO IUCKPUMHUHAHTY; PEHIAlOT KBAIPaTHOE yp-He.
ypaBHEHHUS 00IIEro yYpaBHEHUS, 3HAK Honyuam npedcmagnenue 0 TUCKPUMUHAHTE KBAIPATHOTO Yp-usi, GopMyIax KOpHEH KBaJApaTHOTO yp-
BUJIA JTIUCKPUMHHAHTA, KOPEHb Wsl, aITOPUTME PEIIeHHsI KBaIPpaTHOTO yp-usi. Hayuamcs BRIBOIUTH POPMYITY KOpHEH KBaApaTHOTOYp-
8/33 Pemenue kBanpatHOro | YpaBHEHH. usl, €M BTOPOH KO3 PHUIMEHT HEUSTHBIN
yp-Hs o01Iero BUaA. Pemrator xBajipaTHOCYp-H€, IPUBOJAT YP-U€ K LIEIOUNCIEHHOMY BH]LY; PELIAIOT Yp-Usl C TapaMeTPaMH.
9/34 PellleHie KBapaTHOro Hayuamcs pemate KBagp.yp-¥si 110 allTOPUTMY; IIPOBOAUTH UCCIE-Ue BCEX KOPHEH KBaJp. yp-Hsl C
yp-us 001Iero Buaa 11apaMeTpoM
10/35 [IpuBenenHoe Koaddumnments ypaBHeHus, QopMyIHPYIOT Onpe/ieNieHe MPUBEACHHOTO KBAIPATHOTO YPABHEHNS; BOCCTAHABIMBAIOT (POPMYITBI
KBaJ[paTHOE YpaBHEHUE | MIPHUBECHHBIC KBAIPaTHBIC pelleHus PUBEACHHOTO KBAIPaTHOTO YpaBHEHHS. [loyuam npedcmagietie 0 HEPUBEICHHOM
11/36 [IpuBenenHoe ypaBHEHUS. KBaJ[paTHOM ypaBHEeHMUHayuamcs TPUBOAUTH PUMEPHI, TOJOUPATh apryMEHTHI, (HOpMYITHPOBATh
KBaJIpaTHOE YpaBHEHUE BBIBOJIbI; pEIIaTh MPHUBEACHHOE KBAIPATHOE YPABHEHHUE 110 AJITOPUTMY;
12/37 Teopema Buera. [IpuBenenHoe KBagpaTHOE DopMyTUPYIOT U 3alUCHIBAIOT TeopeMy Buera, Teopemy, oOpaTHyto Teopeme Buera; pemaior
13/38 TeopeMa Buera. YpaBHEHHE, Koa(b(i)HuHeHTLI ypaBHEHUE, UCTIOJIb3YS TEOpeMY Brera, cOCTaBIISIIOT IPUBEIEHHOTO KBaIPaTHOE YPABHEHHUE;
ypaBHeHus1, popmyna Buera. OTIPEJISIISIOT 3HAKKM KOPHEH, He pelias yp-usi; COCTABISIIOT KBaJPaTHOE Yp-He 0 33/IaHHOMY YCIIOBHIO.
14/39 [Ipumenenue JIMCKpUMHHAHT KBaJAPaTHOTO Pemenue 3anau Ha cocTaBieHHE KBAPATHOTO YPaBHEHUSL.
KBaJIPaTHBIX yp-Ui K ypaBHEHUS, PUBEICHHOE Hayuamcs pemate 3a71a4v Ha YUClia, Ha JBWDKEHHUE 10 BOJIC, BBIICTSAS OCHOBHBIE STAIlbI
pei. 3ajau. KBaJ[paTHOE ypaBHCHHE MaTeM.MOJICTTUPOBAHUS; IPHBOIUTH PUMEPHI, TOJOUPATh ApTyMEHTHI, (HOPMYITHPOBATH BBIBOJIBI;
15/40 IIpumenenne HCIIONTB30BATh JJIS PEIIl. TT03HABATEIHHBIX 3a71a4 CIIPABOYHYIO JTUTEPATYPY.
KBaJIPaTHBIX yp-Ui K
pen.3azgad.
16/41 Kontpoannas padora HaxonsaT muckpruMHUHAHT, PacKIaABIBAIOT KBAJP.TPEXWICH HA JIMH. MHOXKHTENH, OTIPEAEIISIOT KOJI-0

Ne3 no Teme:
«KBanpartHsble
YpPaBHEHUsD)

KOPHEH HEMOIHOTO yp-Usl, PEIIAIOT HEMOIHOE KBAJIP. Yp-He, ONPEACISIOT 3HAKH KOPHEH, He pelas yp-
UsT; COCTaBIISIOT KBAAP. Yp-Ue 10 3aJJaHHOMY yCIIoBUIO. Hayuamcs 00001aTh 3HAHUS O Pa3I0KEHUU
KBaJ[p.TPEX4JICHa HA MHOXWTEINH, O PEIICHUH KBaJIp. yp-Hs 10 GopMyJiaM KOpHer




§ 5. PannonanbHble ypaBHeHus. (134)

1/42 IlonsTne ParmonaneHoOe BbIpaxeHue, DopMyIUPYIOT HOHATHE PALIMOHATIBHOIO YPAaBHEHHUS, OIPEAEIISIIOT PABHOCUIBHOCTh YPAaBHEHUH.
paloHaNbHOTO paloHaIbHOE YpaBHEHUE, Hayyamcs pemats pail. yp-ust, IpuMeHsisi GOpPMYJIbl COKPAIIEHHOTO YMHOKEHHS
yYpaBHEHHUSI. YHCIIOBOE PABEHCTBO.
2/43 buksanpaTtHOe bukBanpaTHOe ypaBHEHUE, DopMyIUPYIOT HOHATHE OUKBAPATHOTO YPAaBHEHUS, IEPEUHUCIISIIOT CIIOCOOB! peleHus OMKBaIpaTHOIO
ypaBHEHHE. KBaJpaTHOE ypaBHEHHUE. YPaBHEHHUS; PELIAIOT YpaBHEHU. Hayuamcs pelaTh pallMOHaIbHbIC yPaBHEHUS; COCTABIATh
3/44 BrukBaapatHoe MaTeMaTHYECKHE MOJIENTH peajibHbIX CUTYallUii; BCTYNaTh B pe4eBoe OOIIeHNE, y4acTBOBATh B TUAJIOTE;
ypaBHEHIE. peuaTh pauuoHANbHBIE YP-HUsl, TPUMEHSS (OPMYIIBI COKPAIIEHHOTO YMHOKEHUS [P UX YIPOILECHHUH;
4/45 Pacnamaroreecst Pacnagaromuecs: ypaBHeHHS, [IpuBOaAT MPUMEPHI pacTaJaloINXCsl YPaBHEHHN U OOBSICHSIOT CIIOCO0 €ro perIeHus; IpOBePSIoT,
ypaBHEHUE. MHOECTBO KOpHEH ypaBHEHUS, SIBIISIETCSI JIW IaHHOE YUCIIO KOpHEM ypaBHeHUs.Iloyuam npedcmasienue O paciagaronixcsayp-
5/46 Pacmanaronieecs PaBHOCHIIbHBIC ypaBHECHUSI. usx.Hayuamcs npuBOoUTh TPUMEPBI PACTIAJAIOIIUXCS YP-Hid; ONPENEIISATh, MPUHAJICKHT JIA YUCIIO
ypaBHEHHE. MHOXECTBY PELICHUH yp-Hsl, PELIaTh paclagaroliecs yp-us 1o ajJropuTMy; MPUBOAUTH IPUMEPHI
6/47 YpaBHeHHe 0HA Anrebpandeckas ApoOb, yuciuTens | ONpeaenstoT BEpHOCTh BRICKA3bIBaHUSI, OMPEEIISIOT, TP KAKOM 3HAYEHUH MEPEMEHHON Apo0h paBHA
4acTh KOTOPOTO IpoOu, 3HaMeHaTelb APOOH. HYJIIO, [IPU KAKOM HE CYILLECTBYET; PEIIAIOT YPaBHCHHUS.
anredpaud. 1poos, THonyuam npedcmasnenue 06 anredpandeckoit Ipoow.
a Ip. — HyJIb. Hayyamcs pemiats ypaBHEeHUS, T/Ie OJJHA 4acTh — ajdredpandeckas Apo0b, a BTopasi paBHa HYIIO, IO
7148 YpaBHeHHe 0 HA QITOPUTMY; BBIJCITSTH OCHOBHYIO HH(POPMAIIMIO; pelllaTh YpaBHEHUS, UCTIOIB3YS METO]] BBEICHHS
4acTh KOTOPOTO HOBOI1 IIepeMEHHOI1; 00BSICHATH N3yUCHHbIC OJIOKEHUS Ha CAMOCTOSITENBHO [TOJ00PaHHbBIX
anrebpaund. 1poos, KOHKPETHBIX ITpUMepax.
a JIp. — HyJIb.
8/49 VYpaBHeHue ojHa
4acTh KOTOPOTO
anredpauny. apoOb,
a JIp. — HYJIb.
9/50 Pemenne PanmonaneHble ypaBHeHHS, KOpHH | ONpeAessitoT paBHOCHIBHOCTh YPAaBHEHHH; PEIIAIOT YPaBHEHHUS.
panroHaIbHBIX ypaBHeHus, aaredpanyeckas ApoOs. | [loryuam npedcmasnenue 00 NPpalMOHAIBHBIX YPAaBHEHUSIX, PABHOCHIIBHBIX YPaBHEHUSIX,
YpaBHEHHUH. PaBHOCHIIBHBIX TIPE0OPA30BAHUSAX YPABHEHUH, HEPAaBHOCHIBHBIX TIPE0OPA30BAHUSIX YPAaBHEHUS
10/51 Pemenne Hayuamcs pemarb uppalMoHaIbHBIE YPaBHEHHSI, COBEPIIIasi PABHOCHIIBHBIC TIEPEXO/IbI B
panroHaIbHBIX npeoOpa3oBaHusX; GOpMYIHPOBATH BONPOCHI, 33a4H, CO3JaBaTh NPOOIEMHYIO CHUTYaIUIO, Pa3BEPHYTO
YpaBHEHHUH. 00OCHOBBIBATh CYKJICHHSI.
11/52 Pemienue 3anau npu | PanmoHanbHbIe ypaBHEHHUS. CocCTaBISIOT MAaTEMATHIECKYIO MOJIENb PEATLHBIX CUTYAIIUH; PEIIAlOT YpaBHEHNSI.
TIOMOIIM Pall. Yp-HH. Hayuamcs pemarp 3aa4u Ha IBUKEHUE TI0 JOPOTE, BBIIENSS TAIbl MATEM. MOJICTUPOBAHUS;
12/53 Pemenue 3anau npu OOBSICHATH U3YUEHHBIE MTOJIOKEHUS HA CAMOCTOSTEIBHO MOJ0OPAaHHBIX KOHKPETHBIX IPUMEPAX.
MOMOIIM pall. yp-Hil.
13/54 KP Ne4 o Teme: BreiaensitoT cpeam MHOKECTBA YP-Hil pallMOHAIBHOE, ONPEENSAIOT PABHOCUIBHOCTh Yp-Uid, TPOBEPSIOT,
«Pam. ypaBHeHUs». SIBJISIETCSI JIW IAHHOE YUCIIO KOPHEM yp-HUsl; PEHIAIOT YP-Hsl, OPENEIsIOT
I'maBa 3. J/Iuneiinas, kpagpaTu4Hasi ¥ APoOHO-JIMHelHHass pyHKIUHM (23 1)
§ 6. JInneiinas pynxnus (9 4)
1/55 [psimas [IponopunonansHas DopMyTUPYIOT olpeaesieHHE IPSMON MPOMOPI-0i 3aBUCHMOCTH; HAXOAAT KOIPPUIIMEHT
IPONOPLUUOHAIBHOCTh. | 3aBUCUMOCTbD, IIpsiMast [IPONOPLUUOHANBHOCTH. [lonyuam npedcmasaenue 0 NPMON NPONOPI-OH 3aBUCUMOCTHU, KOOPJ. TOUKH.




IpornopuruoHajlbHas 3aBUCUMOCTD,

Hayuamcs cocTaBisTh allTOPUTM; OTMEYATh HA KOOPAMHATHOM MPsIMOI TOUKY € 3aJJaHHON KOP/L.;

ko3 pureHT TTOJTK30BATHCS YepTex. MHCTpyMeHTaMHU
2/56 [Mpsamas MPONOPLHUOHATBHOCTH. DopMynUpYIOT ompeaesieHHe NPSMON MPOIOPL. 3aBUCHMOCTH; HaXOAAT 3HaYeHUs aOCIIHCCHI U
MPOMOPLUUOHAIBHOCTb. OpAMHATHI, COOTBETCTBYIOIINE 3HAYCHUSIM apryMEHTa U 3HAYCHUAM (-UH.
Hayuamcs cTponuTh NPsSMYIO, yIOBJIETBOPSIONIYIO 33/JaHHOMY yp-HI0, CTPOUTH Ha KOOP/. INIOCKOCTH
reoM. GUTyphl ¥ HAXOAUTh KOOPJ. TOYEK (PUTYPHI
3/57 I'paduk pynxumn Oynknus, rpapuk GyHKINH, Haxonsat 3Hauenne ¢-um mpu 3aJaHHBIX 3HAYCHUSIX apryMEHTa; OTMEYatoT Ha KOOPI. MJIOCKOCTH TOUKH
Y =KX. 3Ha4YeHHUE apryMeHTa, 3HaUYCHUE C BBIYMCICHHBIMH KOOPI., CTPOST Tpaduku ¢-uii, OnpeAesioT NpUHaJIe)KHOCTh TOUKH TpaduKy,
/58 Tpaik GynKmn byHKIIIH, KOAPPUITHEHT § 3anatotT popmyny bh-un./losHakomamces ¢ MIOHATHAMUA: IPSAMast TPOMOPIIHOHATBHOCTD, YTIIOBOH
Y= KX, MIPOIMOPIUOHATBHOCTH, YTIOBOU kodpuument.Hayuames HaXoAUTh KO3 Q. MPONOPIL-TH, CTPOUTH TpaPuK (G-UHYy=KX; ONPENeNATh MPH
Kod(pHIIMEHT. KaKHX 3HAYCHUSX apryMeHTa (-usl MOJIOKUTEIIbHASL, IPH KAKUX OTPHIL.
5/59 Jluneitnas ¢dyaxnust u | JluneitHas gyHkius, rpadux DopMyIHPYIOT Onpe/ieNieHie TNHEWHOHN (-1UH, YTIIOBOTO KO3 . MPSMOiA, IPSIMOM MPOTOPII-CTH, U3
e€ rpadux JTUHEWHON YHKINU, 00IaCTh psana ¢-uit BEIOEIAIOT JUHEHHBIC, CTPOSIT Tpaduku b-wuit. Hayuamcs 3amolHATh Ta0lL.,
6/60 Jluneiinast GyHKIMs ¥ | ONpeaeaeHus QyHKIHH, peo0pa3oBHIBATEL TUHEHHOE Yp-He K BUAY Q-uu y=xx+bh; HaxoauTh 3HaueHMEe (h-UH MPH 33 JAHHOM
e€ rpadux MHOYECTBO JICHCTBUTEIHHBIX 3HAYeHUH apryMeHTa, 3Ha4eHUE apryMeHTa NP 3alaHHOM 3Ha4eHUH (-uH, 00JI. OnpeaeIeHUs
7/61 Jluneiinas QyHKIMA U | 9UCEI, YITIOBOH KO3 ULIHUEHT. (hyHKIMIT; HAXOAT TOYKH Mepeced. rpaduka dh-uu ¢ ocsimu KoopH. Hayuamcsa pemars THHEHHOE HEp-
eé rpaduk BO ¢ TIOMOIIBIO Tpaduka GyHKIHH y=kx+D
8/62 PaBHOMepHOE Oyuknus, rpaduk QyHKINY, CocCTaBIAIOT yp-UEeIBUK. TOUKH.; CTPOSIT, YAUTAIOT rpaduK ABWKEHUS TOUKU. Hayyamcs YuTath yp-
JIBIDKEHHE. MOJIOKHUTENbHOE HANPaBIl.OCH. HEeIBHXK. TOYKH; HAXOJUTh KOOPJA.TOYKH B MOMEHT BPEMEHH, CTPOUTH I'padyiK IBHIKEHHUSI
9/63 Oynkiys y = [X| u eé ®Oynkuus, rpaduk GyHKINH, CtposT rpaduky NpsIMOH IPONOPLIHOHATBHOCTH, IPOTIOPIIMOHAIBEHOCTH, COAEpIKaIIel 3HaK MO

rpaduk

coJieprKaiield MoIyIb.

§ 7. Ksagpatuunas ¢pynknus (9 1)

1/64 DyHKIHS y=ax’ Obnacth onpezenenus GyHKIUH, DopMyTUpYIOT OlpeiesieHHe, CB-Ba KBAIPATUIHON (DYHKITUH; HA3bIBAIOT 3aBUCHMBIC 1 HE3aBUCHMBIC
(a>0). BO3pacTaHue u yObIBaHHE NepeMEeHHbIe, BEIYUCIISIOT 3HaYCHHs (DYHKIIMH TP 3aJaHHBIX 3HAYCHUSX apryMEHTa, TIPH 331aHHBIX
2/65 DyHKII y=ax’ (GYHKIMH, CHMMETPHYHOCTh 3HAUCHMAX (PYHKIMH; CTPOAT rpaduk GYHKIMHU, OTPEACISIOT IPHHAUICKHOCTD TOUKHU rpaduKy.
(a>0). rpaduka, napabdona. Tosnaxomames ¢ TOHATHAMU: Tapa0oJa, BETBH apaboiisl, BeplinHa napadonsl. Hayuamces cCTpOUThH
napaboIry; YUTaTh rpaduK 1Mo TOTOBOMY YEPTEXY; CTPOUTh Tpaduk HA 3aJaHHOM IPOMEKYTKE
3/66 OyHKIUA Y = ax” KBanparnunas ¢pyHKIms, DOPMYIHPYIOT HOHATHE ()-UH y=aX’, ONpE/IeNeHHe OCH CHMMETPHHI MapaboIibL; 3alIUCHIBAIOT yp-1e
(a#0) napaboJia, BepiuHa napadoisl, ock | mapadoisl; cTposT rpaduk ¢-uu, ONpenensoT IpUHaJIeKHOCTh TOUKH Tpaduky. Hayuames
(mpomomkeHue). napaboIIbl, BETBH NapadolbL. OTIPEJIENIATh MOHOTOHHOCTD ()-HH, CTPOUTH Tpaduk (h-uH, KyCOUHO-3aIAHHBIX (PYHKITUHA
4/67 OyHKIHS Y = ax’
(a#0)
(mpopomkeHue).
5/68 I'padux GyHxrm MHOXeCTBO ACHCTBUTENBHBIX Onpenensior, KakuM J0JKHO ObITh 3HaU€HHE OPIAWHATHI BEPLIMHBI apadoIibl, YTOOB! BHIOIHSIINCH
y = a(x - Xo)° + Yo. YKcel, eIMHUYHBIE OTPE3KH, yCIIOBUS TIepecedeHus rpaduka ¢ OCSIMH, IPU KaKUX 3HAUYCHUAX apryMeHTa (yHKLUS paBHA HYJIIO, IPU
napabosa KaKMX 3HaYCHUSX apryMeHTa (QYHKIMS paBHA HYIIIO; 3alIUCHIBAIOT KOOP/I. BEPIINHEI MapadoiIsl, 0CH
6/69 I'papux pyHrinn CUMMETPHUH MapaloJIbl; CTPOAT TpaduK (-LKH, YKa3bIBatoT 00J1. Omp. (-1IMH; 3aIIUCHIBAIOT YPaBHCHHE.
y =a(x - o)’ + yo. THonyuam npedcmaenenue, Kak ¢ TOMOLIBIO NAPaIENFHOTO MEPEHOCa BBEPX WM BHU3 MTOCTPOUTH
7170 I'padux dynkuun rpadux GyHKIUH y=a(x-xo)’+yo. Hayuames ctpouts rpabuk ByHKIMH y=a(X-Xo)>+)oll0 aITOPHTMY;

y = a( x - X0)*+ .

CTPOUTH KYCOYHO-33JJaHHbIe (DYHKIIMU; peliaTh rpadiueck CUCTEMY yp-Ui




8/71 Ksanparnunas Ksangparnanas hyakmms, OrnpeaensroT pacnoyiokeHne rpaduka oTHOCHTENbHO ocH OXx, eClTi TUCKPUMHIHAHT ITOJIOKUTEIBHBIMN,
byHkmms u eé MHOXECTBO JEHCTBUTEIBHBIX OTpHIATE bHbIH UIH paBeH HyI10; [lonyuam npedcmasnenue o GyHKIHE y=ax*+bx+C , ee rpaduke u
rpadux qucen, napadoia, BepLInHa cBolicTBax. Hayuamcs cTpouTh rpaduKy, 3aJaHHbIe TAOIMYHO U (HOPMYIION; HAXOJUTh U
972 K napaboibl, OCh MapaboJIbl, BETBH HCTOJB30BaTh HHPOPMALUIO; IEPEXOAUTH C s3bIKa (POPMYIT Ha A3bIK TpaduKOB U HAOOOPOT;
BajpaTHiHai napaboJIbL. OIIPEeNATh YHCIO KOPHEit yp-Hs i CHCTEMbI yp-Hil; CTPOMTS Tpaduk h-Hiy=ax’+bX+C , OIChIBATS
?P};IECPIIII? T CB-Ba 110 rpaduKy, HAXOIUTh 3HaUCHHS K03(bd.B popmyite b-uny=ax’+bx+c6e3 moctp.rpaduxa
8. IpooHo-nuneiinast pynkmus. (5 4)
1/73 O6parnast @yHKIuA, oOpaTHas 3HAKOMATCS ¢ 00paTHOM MPOIOPITMOHATEHOCTHIO, KOA(PGHUITHEHTOM MPOTIOPITHOHATEHOCTH,
MPONOPLUUOHAIBHOCTD. | IPOHNOPIHUOHATBHOCTh OTIPEIEIISIOT KOAPPHUINEHT TPONOPIHOHATEHOCTH.
2[74 Dynkiys y:f (x>0). Oynkius, odpaTHast DopMyTUpPYIOT 00paTHYIO MPOMOPIHOHATHLHOCTD, ONPEACIISIOT KO3 (QUIIMEHT MPONOPI-CTH.
a MIPONOPLUOHAIBHOCTD, OmnpenensioT NPOMEXYTKH BO3pacTaHus U yObIBaHUS (p-MH. pacronokeHUe B KOOPIUHATHBIX
3/75 DyHKIMA Y= x#0). | koapduiment YEeTBEPTSIX.
MIPOTIOPITUOHATIEHOCTH. Hayuamcs ctpouts rpaduk ¢-un 00paTHOM MPOMOPIUOHATBHOCTH.
4176 HpobHo-nuHeitHas oOpaTHas IpPONOPIHOHANBHOCTh, | CTposAT rpaduKku APOOHO-THHEHHON (yHKITHH.
¢dbysxms 1 e€ rpaduk. | Koadh . MponopPIHOHATEHOCTH Hayuamcs ctpouts TpadmKu IpoOHO-ITMHEHHON (QYHKITHH
577 Koutp.paGora Ne5 Yka3bIBalOT 3aBUC. ¥ HE3aBUC.IICPEMEHHbBIC, BBIYUCIISIOT 3HAY. ()-MH MPY 33JaHHBIX 3HAY. apIyMEHTa;
no teme: «JInneiinasi, cTpoAr rpaduk ¢-uu; ONpeaensSIoT MPH KaKUX 3HAY. apryMeHTa (-1us NpUHUMAET MOJI0XK. WIN
KBQIPATHYHASA U OTpHIL.3HaU.; OIPEACISIOT 0 puc. K03d®d. a, MOHOTOHHOCTE (G-uu. Hayuamcs 060011.3HaHUSA 00
APOOHO-TUHEHHas HCHOJIB30BaHUN AJITOPUTMA HOCTP.TpaduKoB ¢-uil; caM-HO BEIOMpATH pall. ciocod pelieHus KBaip. yp-
byHKIINY. uirpaduy.ciocobom
I'naBa 4. CucteMbl paMOHAJIBHBIX YpaBHeHH. (15 4).
§9. CucremMbl paniOHAJILHBIX YPaBHeHHIA. (8 1)
1/78 ITonsiTre cucTeMbl PanmonansHOe BeIpaXKeHUE, DopMyTUPYIOT HOHSATHE pall. yp-Usi, yp-Hsl IEPBOi, BTOPOM CTENEHH, Yp-HA C IBYyMs, TPEMs HEH3B.;
pail. ypaBHEHHH. panroHaIbHOE YpaBHEHUE C IByMS | TIPOBEPSIOT, SIBJISIETCS JIM Mapa Pell.CUCTEMBIYp-Usl. [lo3naxomsamces ¢ IOHATUSIMU: CHCTEMA yp-UH U e€
2/79 TTOHSTHE CHCTCMET HEHU3BECTHBIMH, ypaBHeHHevnepBoﬁ pemeHI/Ie.Haquamc;z OMP-Tb, ABIL. JIM 1apa YHCEI PEILLl. CHCTEMbI yp-Hii; BIaAeTh NOHATUAMH
pAILYPABHEHHIL. CTETIEeHH, ypaBHEHUE BTOPOH HECOBMECTHOM, HEOTIPEIICHHOM CUCTEMBI, OOBACHITH, eciiu cucteMa umeet 0, 1, MHOTO per.
3/80 Pemenue cucrem CTCTICHH, KOPHI CHCTCMBT DopMyIHPYIOT AITOPUTM PELIEHHs CUCTEM YpP-Hsl IEPBOI U BTOPO CTENEHH; PEIIAIOT CUCTEMY
pau. yp-ui YPaBHCHHMH. YpaBHEHUH NIEpPBOM U BTOPOI CTEIIECHH.
crocoOoM Hayyamcs x xaxxaoMy ypaBHEHHIO TOJOUPATh BTOPOE TakK, YTOOBI MOJyUYEeHHAs! CUCTEMa HE UMeIa
MIOJICTAHOBKH. pelIeHHid, UMela eTMHCTBEHHOE PelleHre, O0ECKOHEUHO MHOTO PEeLIeHUI
4/81 Perm. cucrem pair.
yp-Hii crrocooomM
MIOJICTAHOBKH.
5/82 Pemenue cucrem Hcnonb3ys anropuT™ pelieHus: CUCTEM YpaBHEHUsI IEPBOM U BTOPOH CTETIEHH; PELIA0T CUCTEMY
pal.ypaBHEHHI YpaBHEHUH NIEpBOM U BTOPOH CTEIIECHH.
CITOCOOOM CIIOKCHHUS. Hayuamcs peniatb CUCTEMBI ABYX JIMHEUHBIX YPaBHEHUM MEPBOM U BTOPOU CTETIEHU; PEIIaTh CUCTEMBbI
6/83 Pemenune cucrem IBYX JJMHEHHBIX ypaBHEHUH

pall.ypaBHEHUI
Coco0OM BBEJIEHHUS
HOBBIX HEU3BECTHBIX.

Hayuyamcs pemath CUCTEMBI ABYX JTMHCHHBIX YpaBHEHU TIEPBOM U BTOPOU CTETICHH, BRIOHpast
Han0oJIee paroOHATBHBINA MyTh
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Pemenue 3agau npu
MTOMOIIA CUCTEM

Pemator TekCTOBBIE 3a/1aur TIPU TTOMOIIM CUCTEM YPaBHEHHUM MEPBOM U BTOPOM CTETIEHHU.
Hayuamcs pemate TEKCTOBBIE 3a/1a4H C TIOMOIIBIO CUCTEM PAIlMOHABHBIX Yp-Uii; paboTaTh 1o

paloHaNIbHBIX 3aJJaHHOMY aJrOPUTMY, 0pOpMIATE paboTy; pelmarh CUCTEMBbI IMHEWHBIX yp-Uid, BEIOUpas Hanboiee
ypaBHEHUH. pail. IyTh; pelll. TEKCT.3aJa41 MOBBIIILYPOBHS TPYJHOCTH

8/85 Perenue 3ama4 mpu
MOMOIIH CUCTEM
paloHaNIbHBIX
YpaBHEHUI.

§10. I'paduyecknii cmocod pemeHusi CUCTEM YpaBHeHHH. (74)

1/86 I'paduaeckmit PanmonansHOe ypaBHeHHE, Tpaduk | QOpMyIHPYIOT AIITOPUTM PEIIESHHS CHCTEMBI ypaBHEHHN TpadUIECKIM CITIOCOOOM; IPUKHIBIBAIOT
CHoco0 peleHus (bYHKIUH, TOYKA [TEPEeCeUeHHs MECTO PacTOJIOKEHHSI TOUKH TiepeceueHus TpahukoB QyHKIHH.

CHCTEMBI IBYX rpa¢ukoB QyHKIUH. THonyuam npedcmagnenue 0 PELICHUN CUCTEMBI ABYX JIMHEHHBIX YPaBHEHHUM C IBYMS IEPEMEHHBIMU
ypaBHEHU MEepBO rpaugecKuM CIIocoOoM.

CTETEHHU C IByMs Hayuamcs onpenendars, SBISETCS JIM Napa YUCes PeIIeHUEM CHUCTEMBbI IMHEHHBIX YPaBHEHUH C IBYyMS
HEU3BECTHBIMHU. HEU3BECTHBIMH, CTPOUTH IPaUK; HAXOJUTH KOPHU CUCTEMBI JINHEHHBIX YPABHEHUH C JBYMS

2/87 I'paduueckuit ParonansHOe ypaBHEHHE, TpaduK | IEPEMEHHBIMH I'PaUUECKUM CIOCOOOM
Croco0 pemeHus (GYHKIMH, TOYKA TIepeceueHIst
CHUCTEMBI JIBYX rpa¢uKoB GyHKINH.

YpaBHEHUI NepBOU
CTETICHH C IBYMsI
HEU3BECTHBIMHU.

3/88 Pemenune cucrem PanrionanbsHele ypaBHeHUs ¢ AByMsi | OnpenensioT KoJ-BO pellieHHid CHCTEMBI Yp-Hid; ToA0upatoT uncia Juist ko3 duipeHTos, 4Tob cucrema
ypaBHEHUI HEU3BECTHBIMHU, KOPHU CUCTEMBI nMesia eqUHCTBEHHOE PelleHne, 0ECKOHEYHO MHOTO PELIeHUH, HE HMelia O pelIeHui; peiaroT
rpa¢uy.criocooom. ypaBHeHu#. CuctemMa ypaBHEHHUM rpa¢uy.criocoboM cucTeMy yp-ui.

4/89 PellieHre CHCTEM IIEPBOM ¥ BTOPOM CTEIEHU, Hayuamcs onp-Th KOJ-BO pEIll. CUCTEMbI JIMHEHHBIX Yp-Uil 03 MoCTp., BBIpaXaTh B IMHEHHOM Yp-UH
ypaBHEHHit TabJMIa 3HaYeHH, mapadona, OJIHY IIEPEMEHHYIO Uepe3 Jp.; 3ar0JIHATh U 0QOPMIISATH TabJ1.; COCT-Th CUCTEMY yp-Hi, pelieHHeM
rpadud.crIoco60M. npsMasi, OKpy>KHOCTb. KOTOPOH ABJI. JaHHAs Mapa yuce; pad. ¢ Y4epTeK.MHCTPYM.

5/90 IIpuMepsl perienust Cucrema yp-uii IepBoil 1 BTOPOi QOopMYIHPYIOT aJTOPUTM PEIICHUS CUCTEMBI Yp-Uil rpauecKuM CrIoCO00M, OTIPEIETSIOT KOJI-BO
YpaBHEHUI CTeTieHH, TaOIuIa 3HaAYSHHH, pEeLIEHUI CUCTEMBI yp-HUIl; pEIIAIOT CUCTEMBI Yp-Ui. Hayuamcs ynpoiark pal. BeIpaXXeHUs, peliaTh
rpa¢uy.ciocoboMm. napabouia, mpsiMasi, OKpy>KHOCTb. CHCTEMBI JIMHEWHBIX U KBAJAPATHBIX yp-uirpadud. criocoOoM; YutaTh rpaguku (-Hii, COCTaBIATD

6/91 IIpumepsl perienus CHUCTEMY KBaJPATHBIX W TUHEHHBIX yp-Hil C 3aJaHHBIM KOJI-BOM PEIICHHIA
ypaBHEHUH
rpa¢u4.criocoooMm.

7/92 KP Ne 6 no Teme: OnpenensroT KOJI-BO PENICHUH CHCTEMBI yp-Hid, PEIIalOT CHCTEMY yp-UHUrpadud.criocodom;
«CucreMsl noIouparoT vncia st Koadd., 9Tod cucrema uMena eTUHCTBEHHOE pelieHne, 0ECKOHEUHO MHOTO
pPalHOHATBbHBIX pelieHni, He uMerna O pemeH i, COCTaBI.CHCTEMYYp-HH, pEIIeHHEM KOTOPOH SBII. Tapa Yucell.
YPABHEHHID)

IoBTopenne (10 1)

1/93 KsangpartHsie JIMCKpUMMHAHT KB.TpEXWIEHA, HaxonaT IucKpUMHHAHT, pacKiaAbIBalOT KB.TPEXUIECH Ha JIUMH.MHOXKUTEIH, OIIP. KOJI-BO KOPHEH

YpaBHEHUSI. pas3io’KeHHE KB.TPEXWICHA Ha JIMH. | HEIOJIHOTO KB.yp-Us, PELIAl0T HEMOJIHOE KB.yp-U€; OIp. 3HaKU KOPHEH, He pelliast yp-usi; COCTaBIISIIOT

MHOXUTCIIN, KOPCHb Yp-Us,

KB.yp-HUC IO 3aIaHHOMY YCJIOBUIO. Hayqamc;z peuiaTh KB.yp-uid 4C€pe3 NTUCKPUMHUHAHT, 10 TCOPEME




2/94 KsangpartHbie IpUBEAEHHOE TOJIHOE U HeNoIHOe | Buera, packiiaapIBaTh TPEXWICH Ha JIMH. MHOXKUTEIH; pellIaTh KBaJpaTHOE yp-He o popMyiaMm
YpaBHEHHSI. KB.yp-He, popmyna Buera. KOpHEH KB.yp-Hs, COCTaBJ. KBaJp.yp-Ue N0 3aJaHHOMY YCJIOBHIO.
3/95 PannonaneHble PannonansHOE BeIpakeHue, DopMyTUPYIOT TOHATHSA: Pal., OMKBaIpaTHOE yp-HUe; CPEAN MHOXKECTBA Yp-Hid BEIWICHSIOT pail.,
YpaBHEHHUS. paloHaIbHOE YpaBHEHUE, OTIPEAETSAIOT PABHOCUIIBHOCTD YP-Ui, IPOBEPSIOT, SIBILJIM JAHHOE YHCIO KOPHEM Yp-HUs, pEIIatoT yp-
YHCIIOBOE PABEHCTBO, WS, OIpe. IPU KaKOM 3HaUYCHHUHU IIepeMEHHON poOb paBHA HYJIIO, IPU KaKoM He cyul..Hayuamcsa
4/96 ParnmonaneHbie OMKBaJIpaTHOE ypaBHEHHE, pelaTh uppau. ypa-us MeTOAOM BO3BEACHUS B KBaApaT 00enx 4acTel yp-us, IpUMeHssl CB-Ba
YpaBHEHUSI. pacnagaronmecs: ypaBHeHuUS, PaBHOCHIIBHBIX IPE0OPa30B.; Pell. 3a1a4u Ha TBH)KEHHE, BBIACTISISI OCHOB. ATAITBI MATEM.
MHOXECTBO KOpHEH ypaBHEHUS, MOJIJINPOBAHUS; PEIIaTh Uppall. yp-us, COBEPILAsi paBHOCHIbHBIE IEPEXOABI B IPE0OPa30BaHUSAX;
PaBHOCHJIbHBIE ypaBHECHUS. IIPOBEPSATH 3HAYCHUS KOPHEH, [TOJYUMBIINECS IPY HEPABHOCUIIbHBIX IPE0OPa30BaHUAX
5/97 Oynknyst, rpaguk ¢- | MHOXECTBO ACHCTBUTENBHBIX OmnpenensioT 3HaueHHe OPANHATHI BEPLINHBI MapaboIibl; 3alMCHIBAIOT KOOP.BEPIIUHEI MapadoIIbl, OcH
LUU,IPpeo0pa30BaHUsl | YUCEI, €IMHUYHbIE OTPE3KH, CUMMETPHH, CTPOST rpaduk ¢-uu, yKaszplBaloT 00JI.OMpeaeTeHns (-uu; 3aMUChIBAIOT YP-Ue Mapadobl,
rpaduka QyHKIHN. napabona, TUepooIa, IpsIMasi. rpaduk KOTOpO CHMMETpPUYIEH TpaduKy 3a1aHHON (h-UH OTHOCUTEIHFHO OCH MO0 TSl KOTOPOH 3aaHa
6/98 Oyukus, rpadux ¢- 0Chb CUMMETPHH, OIIPEIEIISIOT IPUHAAICKHOCTh TOUKH rpaduky.Hayuamcs ctpouts rpaduk ¢-uu
UM, TPpeo0pa3oBaHus JIMHEHHOM, KBaJpaTn4HOM, ¢-uu Buaa y=f (x+I)+m, omuceiBath cB-Ba (-uu 1o ee rpaduKy; pemarsb
rpaduka QyHKIHM. rpadud.yp-ue.
7/99 Cucremsl pail. Pau. yp-us ¢ AByMs HeU3BECTHbIMY, | POPMYIHPYIOT AITOPUTMBI PELICHUS] CUCTEM Yp-Uid 1 U 2 cTeneHu, pelmarT CUCTEMY yp-Ui IEPBOM U
YpaBHEHUI. yp-Us IEPBOii, BTOPO CTEIMEHU, BTOPOM CTEIMEHU; PEIIAIOT TEKCT.3a4a4l IPHU MOMOILH CUCTEMBI YP-Ui IEPBOM U BTOPOM CTEIEHU Ha
8/100 CHCTeMBI pall.yp-uil. | KOpHU CUCTEMbI ypaBHEHUI. JIBHYKCHHE 110 JOPOTe U PEKE, Ha YaCTH, C YMCII. BEJIMYMHAMY U Ha MPOLICHTHL;
9/101 HNrorosass KP [Ipocreiimue GpyHKIMM. Pemator cuctemsl pall. ¥ KBagpaTHBIX yp-Uil; IPUMEHAIOT CUCTEMBI JJISl PELL.TEKCT. 3a/1a4d. Hayuamcs
10/102 AHanu3 KOHTP.pao. KBanpatusie kopHu. KBagpatsele 1 | 00001aTh U CHCTEMAaTU3MPOBATh 3HAHUS 110 OCHOBHBIM T€MaM 8§ KJlacca; OCYIIECTBIISATh CAMOAH-3 U
Pemenne 3anau. pall ypaBHEHUs, CHCTEMBI CaMOKOHTPOJIb;
IIpuaoxenue 2
OueHoyHbIe MPoOLEAYPHbI O ajredpe, 8 Kiaace
Yu4. nepuop Ne paGoTnl, Tema, popma HcTounux
1 yeTBepTH KontponbHas pabota Nel no Teme: «DyHKIMH U rpaduKny [Moranos M.K. Anre6pa: matepuanst ais 8 ki. / M.K.IToranos,
KontponbHas pabota No2 «KBagpaTHbie KOpHI» A.B.llleBkun. — M.: IIpocsemenue, 2016
2 4eTBEpPTh KontponbHas pabora Ne3 «KBanpaTHble ypaBHEHHS»
3 yeTBepTh Kontponsnas pabota Ne4 «PaunonanbHble ypaBHEHHUSD
Kontposbnas padbota Ne5 «JIuHelinas, KBagpaTiuHas U TIpOOHO-THHEHAS DYHKITUI»
4 geTBepThH KontposbHast pabota Ne6 «CucteMbl palliOHAIBHBIX YPaBHEHHI
Wrorosas koHTpOJBbHAS paboTa
IIpuioxenune 3
YMK
1. Anre6pa. 8 knacc: yueOHUK 1 001meoOpazoBarenbHbix oprannzauuit/C.M. Hukonsckuii, M.K. [Totanos, H.H. Pemernukos, A.B. llleBkun. — M.: [Ipocsemenue, 2020
2. MK. Iloranos. Anreopa, 8 ki.: numakruueckue Mmatepuanbsl/ M.K. IToranos, A.B. Illeekun — M.: IIpocBemienune, 2019
3. IL.B. YynkoB Anrebpa, 8 ki.: Temarnueckue tecthl/ I1.B. Uynkor. — M.: IIpoceemenue, 2019
4. M.K. [Totamos. Anrebpa, 8 ki1.: meronndeckue pexkomeHarmu/ M.K. Tloranos, A.B. IlleBkun — M.: [Ipocsemienue, 2018.
5. C.JI.XKypasnés, B.B.Epmakos, 10.B.Ilepenénkuna, B.A.CBentkoBckuid. Tectsl mo anredpe. 8 kmacc: k yueOnuky C.M.Hukonbckoro m ap. «Anrebpa. 8

Kiace». — M.: M3marenscTtBO «OK3aMeH», 2017,




Ne Tema Ypok, pparmeHT ypoka Coaepxxanue
ypoKa
1 Hucnosele BBognas 6ecena «B Bocnuranne OTBETCTBEHHOTO U
HEpaBEHCTBA MaTeMaTHKe, KaK B KHU3HHU, JI0OPOCOBECTHOI'O OTHOIIEHUSI KO BCEM
HET MeJIoveii» BUJAM JEATEIbHOCTH yJaluxcs
6 JlexapToBa cuctema CooOmmenus ygammxcs 00 dopMupoBaHre yMEHUS PaOOTHI C
KOOp/AMHAT Ha M3BECTHBIX YUEHBIX, BHECIIUX | IOTIOJHUTEILHBIMA NCTOUHUKAMU
IJIOCKOCTH BKJIaJ] B paccCMaTpUBaeMble nH(pOpMalY, pa3BUTHE HABBIKOB
7 [MonstTre GyHKIIMN TEMBI MyOMYHBIX BBICTYIUICHHA
37 | Teopema Buera
52 | Pemenue 3amay ¢
MTOMOLIBIO
panroHaIbHBIX
YpaBHEHUI
76 | ApobOHo-nuHelHas
byskums u e€ rpaduk
9 [TonsiTue rpaduxa TBopueckoe 1/3: COCTaBUTH [Tpu aHanu3e pe3ynbTaToB 0OpPaTUTH
byHKIIUN pacckas 0 ceMeHOM MOX0Jie | BHUMaHHUE Ha CeMeilHbIe IIEHHOCTH
Ha pBIOAJIKY MO IAHHBIM
rpaduka IBHKEHUS
31 | Henonnoe kBaapatHoe | [Ipaktukym. PaGora B mapax | @opmupoBaHre HaBHIKOB paOOTHI B
ypaBHECHHE CYYHTEIIb) - «YICHUK) napax, yMEHusi COTpYJHUYATh
40 | [Ipumenenue duHaHCcOBask TPaMOTHOCTh PaccmoTpeTh MOHATHUS: AEHEKHBIE
KBaJIpaTHBIX pacuéTel, CHUKCHHE (TIOBBIIIICHHUE) TICHBI
yYpaBHEHUH K PEIICHUIO
3aJ1a4
46 | Pacmanaromieecs DneMeHThI Pa3BuTHe HaBBIKOB pelIeHH 33134 C
ypaBHEHHE WCCIIEIOBATENLCKOM padOThl | MapaMeTpaMu: aHAJIU3, TUIAHUPOBAHHUE,
49 | YpaBHeHue, 0/1HA Ha ypoKe peleHue, 10Ka3aTeabCTBO U T. 1.
9acTh KOTOPOTO
anreOpandeckas qpoOb
— a Apyrasi HyJb
58 | I'paduk dpynkimum y=Kx
53 | Pemenue 3amau ¢ YPpok — cMOTp 3HaHHU Pa3Butne ymeHus paboraTh B KOMaH e
MIOMOIIBIO
panroHaTBHBIX
ypaBHEHUH
70 I'padux dysaxmmm Huckyccus «ICTUHHBI 1 OOcyxneHnne BhICKa3bIBAaHUHN Ha

y=a(X-Xo)+Yo

BbIcKka3biBaHUs «Kpacoty
HaJ0 yBUAETHY, «Cuioi
MBICJIM CBEPHY U TOPbI»?

npuMepax paboTsl ¢ rpadpuKaMu

76 | ApoOHo-muHeHHas [IpakTrueckas padora: PaboTa ¢ monosHUTETEHBIMU
¢dbynkus u e€ rpadpuk | ['eomerpudeckas HUCTOYHUKAMU UHPOpMAITUU
WHTEPIpETaIus Pa3BuTre HaBBIKOB pabOTHI B KOMaH]IE
anreOpanvdecKux BBHIPAKEHUIN
84 Pemenue 3agau npu [TpakTukym becena o Tpynomo0un, OTBETCTBEHHOM
MIOMOIIIH CUCTEM PaGora ¢ TepmuHOM 1 T0OpOCOBECTHOM OTHOIIEHHUH K TPYIY
paroHaIbHBIX «IPOU3BOJIUTEITLHOCTh
ypaBHEHUH TpyJa»
91 | [Ipumeps! perieHus [IpakTuxym Pabora ¢ tonomTHUTENEHBIMH
YpaBHEHUU «3amgava craporo yueOHHWKa» | UCTOYHHKAMU WH(OpMAIUU TT0 HCTOPUH
rpaduyecKuM MaTeMaTUKU
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