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PABOYAA NMPOrPAMMA
no anrebpe
ana 7-9 Knaccos

1. NOACHUTENbHAA 3AMUCKA

Pabouas nporpamma no anrebpe 7-9 Knacca paspaboTaHa B COOTBETCTBMU C 0b6LMMMU
LenAMM MaTeMaTU4ecKkoro o6pasoBaHUA U C y4eTOM NPMMEPHOM NPOrpPammbl OCHOBHOTO obLLero
o6pasoBaHMA No matemaTtuke. Mporpammbl 0bueobpasoBaTenbHbIX yupexaeHnn. Anrebpa. 7-9
Knaccol. «[MpocsewweHne», 2020 r. Coctasutennb T.A.bypmucrposa.

Mporpamma KOHKpeTU3MpYeT CcoAeprkaHue npeamMeTHbIXx Tem obpasoBaTenbHOro
CTaHZapTa u AaeT pacnpeseneHue y4ebHbIx YacoB MO pasgenam Kypca.

Mporpamma cogencTByeT COXpaHeHu o egmMHoro obpasoBaTeNbHOro NPOCTPaAHCTBA.

2. MNAHUPYEMDbIE PE3Y/1IbTATbl OCBOEHUA YYEBHOIO NMPEAMETA TPEBOBAHUA K
PE3Y/IbTATAM OBYYEHUA U OCBOEHUIO COAEPXKAHUA KYPCA
Mporpamma obecneumBaeT OOCTUIKEHWE  C/AeAylOWMX  Pe3ynbTaToB  OCBOEHMUS
0b6pa3oBaTeibHON NPOrpammbl OCHOBHOTO 0buwero ob6pasoBaHms:

JINuHOCTHbIE pe3ynbTaThbl:

cchopmuposame:

1. OTBETCTBEHHOE OTHOLLUEHME K Y4YeHMUI, FOTOBHOCTb M CNOCOBHOCTb Obyyatowmxcs K
CamMopasBUTUIO U CaMoobpa3oBaHMI0O Ha OCHOBE MOTMBALMU K OBYYEHUIO M MO3HaHUIO, Bblbopy
AanbHenwwero obpa3oBaHuA Ha 6a3e OPUEHTUPOBKU B mupe npodeccuin U nNpodeccUoHaNbHbIX
nNpeAnoyYTeHUn, OCO3HAaHHOMY MOCTPOEHUI0 MHAMBUAYANbHOM 06pa3oBaTeNbHON TPAEKTOPUU C
YYETOM YCTONUYMBBIX MO3HABATE/IbHbIX UHTEPECOB;

2. LeNOCTHOE MMPOBO33PEHME,  COOTBETCTBYIOLLEE COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HaYKM M 06LLEeCTBEHHOM NPaKTUKK;

3. KOMMYHMKaTUBHbIE KOMMETEHTHOCTU B OOLLEHMM N COTPYAHUYECTBE CO CBEPCTHUKAMM,
CTapwMmMmnM 1 MAaAWNUMK, B obpasoBaTesibHOW, obuecTBeHHO nonesHou, y4yebHo-
nccnenoBaTeNbCKOM, TBOPYECKOM U APYrnX BUAAX AeATeNbHOCTH;

4, YMeHUe ACHO, TOYHO, FPaMOTHO M3naraTb CBOM MbICAM B YCTHOM U MUCbMEHHOW peuu,
NMOHMMATb CMbICA MOCTaBAEHHOW 3a4ayu, BbICTPaMBaTb aprymeHTauuio, NPUBOAUTL NPUMEpPHI U
KOHTPNpUMepbI;

5. npeacTaBAeHWEe O MAaTEMATUMYECKOM HayKe Kak cdepe yenoBeyecKkoln aeaTesnibHoCTH, 06
aTanax eé pas3BuUTUA, O €€ 3HAYMMOCTU ANA PA3BUTUA LMBUIM3ALMUM;

6. KPUTUYHOCTb  MbIWNEHUA, YMEHME  PAcno3HaBaTb  JIOTMYECKM  HEKOPPEKTHblE
BbICKa3bIBaHWA, OTINYATb rMNoTe3y OT $aKTa;

7. KPEaTMBHOCTb MbILWNEHWUA, WHULMATMBA, HAXOO4YMBOCTb, AKTMBHOCTb MNPU pPeLUeHUM
anrebpanyeckux 3agav;

8. YMeHWEe KOHTPOAMPOBaTb NPOLLECC M pe3ynbTaT y4ebHOM MaTeMaTUYeCKoM AeATeIbHOCTH;

9. CNOCOBHOCTb K 3MOLMOHANbHOMY BOCMPUATUIO MaTeMaTUYecKMXx OOBEeKToB, 3aad,

PEeLLUEHN, PacCyKOAEeHUN.

MemanpedmemHoie pe3ynbmameoi:
cchopmuposame:
1. yMmeHue CaMOCTOATENbHO NJIAHNMPOBATL aNbTepPHATUBHbIE nyTu



OOCTUXEHUA Uenei, 0Co3HaHHO BblbupaTb Hanbonee apdeKTMBHbIE cnocobbl peleHns y4ebHbIX U
Nno3HaBaTe/IbHbIX 334ay;

2. YMEHME OCYLLECTBNATb KOHTPO/Ab MO pe3ynbTaTy M No cnocoby AencTBUs Ha ypoBHe
NPOW3BONbLHOIO BHUMAHUA U BHOCUTb HEOBXOAMMbIE KOPPEKTUBDI;

3. YMeHWEe afleKBaTHO OLLEHNBATb NPaBU/IbHOCTb MY OLIMBOYHOCTb BbINONHEHUS y4ebHOM
3a4a4u, eé 06 beKTUBHYIO TPYAHOCTb U COBCTBEHHbIE BO3MOXHOCTU €€ peLleHus;

4, 0CO3HaHHOE BNaAeHNe NOTUYECKUMU AENCTBUAMKN onpeaeneHma NoHATUN, 0606LLeHNs,
YCTAaHOBNEHMA aHaNorMin, KnaccupuKaummM Ha OCHOBE CaMOCTOATE/IbHOrO BblboOpa OCHOBaHUMN U
KpUTepueB, YCTaHOBNEHUA POAOBUAOBbIX CBA3EM;

5. YMEHMEe YyCTaHaBAMBaATb MPUUYMHHO-CNEACTBEHHbIE CBA3M; CTPOUTb JIOTUYECKoe
paccyXaeHune, ymo3akaoueHue (MHAYKTMBHOE, AelyKTUBHOE U NO aHa/Iornn) U BbiBOAbI;

6. yMeHMe co34aBaTb, NPUMEHSATb U Npeobpa3oBbiBaTb 3HAKOBO-CMMBO/IMYECKUE CPEACTBa,
MOAENN N CXeMbI ANA PelleHnA y4ebHbIX U NO3HaBaTeNbHbIX 3a4aY;

7. YMeHWEe OpraHum3oBbIBaTb yyebHoe COTPYAHMYECTBO U COBMECTHYIO AeATeNbHOCTb C
yuuTenem n CBEepPCTHUKaMMU: onpedensaTb Uenu, pacnpegeneHne QGyHKUUIA U poneirt yY4aCTHUKOB,
B3aMmoZencTeme 1 obume cnocobbl paboTbl; ymeHne paboTtath B rpynne: HaxoAuTb obllee pelueHune
M pa3peluaTtb KOHGAMKTblI HA OCHOBE COMNAcCOBAHUA NO3ULMIA N y4ETa MHTEPECOB; CNYLWATb NAPTHEP];
dbopmynunpoBaTb, apryMmeHTUPOBaTb M OTCTaMBaTb CBOE MHEHMUE;

8. cbopmmpoBaHHOe y4yebHOM M 06LEenonb30BaTENbCKOM KOMMETEHTHOCTM B obnactu
MCMNONb30BaHUA MHGOPMALMOHHO-KOMMYHUKALMOHHbIX TexHonornit (MKT - KomneTeHTHOCTH);

9. nepBoHayasibHble MNpeacTaBieHMa 06 Maeax M O MeTogax MaTeMaTMKM Kak 06
YHUBEPCAZIbHOM f3bIKE HAaYKU U TEXHUKU, O CPEACTBE MOAENIMPOBAHMA ABNEHNIN U NPOLLECCOB;

10. YMeHUe BUAETb MaTEMATUYECKYIO 33434y B KOHTEKCTE NPOBAEMHON CUTyaumun B APYrux
ANCUMNINHAX, B OKPY»KaIOLWEN KU3HU;

11. YMEHUEe HaxoguTb B PasIMYHbIX MCTOYHWMKAX WMHPOpMauuio, Heobxoammyto ans

pelweHns mMaTemMaTU4yecKux npobaem, n NnpeacTaBNATb €€ B NOHATHOM Gopme; MPUHUMATL peLlleHune
B YC/IOBMAX HEMONHOMN N N3BbITOYHOM, TOYHOMN N BEPOATHOCTHOM MHPOPMaLUW;

12. yMeHMe NOHUMaTb MU UCNOb30BaTb MaTeMATUYECKUE CPeaCcTBa HArNAAHOCTU (PUCYHKM,
YyepTeXkKu, CXeEMbl M A4p.) AN UANOCTPALLUN, UHTepNpeTauum, apryMeHTauuuy;

13. YMeHMWe BblABUIaTb rMNoTe3bl NP pelleHnn y4ebHbIX 33434 M NOHMMATb HEOBX0ANMMOCTb
NX NPOBEPKMU;

14. YyMeHWEe NPUMEHATb WMHAYKTUBHblIE U AeAYyKTMBHble CNocobbl paccy:KAeHUN, BUMAETb
pa3/inyHble CTPaTernmn peLleHns 3aaay;

15. NMOHMMAHME CYLWHOCTU aNrOPUTMUYECKUX MPeanucaHnuii 1 ymeHue aeincTsoBaTb B
COOTBETCTBUM C NPEAIOKEHHbIM aNITOPUTMOM;

16. YMEHMEe CaMOCTOATE/IbHO CTaBUTb LLeNIn, BbIOUPATb U CO34aBaTb a/IFOPUTMbI ANA PELLEHUA
y4ebHbIX MaTemaTnyeckux npobaem;

17. YMeHMe NNaHMPOBaTb M OCYLLECTBNATb AeATE/NIbHOCTb, HAaNPaBAEHHYO Ha peleHne 3aaad
MccnefoBaTeNbCKOro XapaKTepa.

MpepametHbie pe3ynbraTthl:
cchopmuposame:
1. ymeHue paboTaTb C MATEMATUYECKMM TEKCTOM (CTPYKTYpPUPOBAHWE, W3BIEYEHMUE

Heobxoanmon uHdopMaLMK), TOYHO M FPAMOTHO BblpaykaTb CBOM MbICAM B YCTHON U MUCbMEHHOM
peyn, NPUMEHAA MATEMATUYECKYIO TEPMUHONOTUIO U CUMBOJINKY, UCMONb30BaTb Pa3/INYHbIE A3bIKKU
MaTEMATUKN (CNOBECHbIN, CUMMBONNYECKUN, FpadMyecKnit), 06OCHOBLIBATb CYKAEHWUA, NPOBOAUTL
KnaccuduKaLmio, f0Ka3blBaTb MaTeEMATUYECKUE YTBEPHKAEHMA;

2. BnageHue 6a30BbIM NOHATUNHbBIM aNMAPaTOM: UMeTb NPeACTaBNeHME O YUC/E, BASEHNE
CUMBO/IbHBbIM  A3bIKOM anrebpbl, 3HAHWE 3/eMEHTAPHbIX GYHKUMOHANbHbIX 3aBUCUMOCTEN,
dbopmnpoBaHMe NpeacTaBAEHUN O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PeasibHOM Mupe M O



PasfiMyHbIX cnocobax uX u3yyeHMsa, 06 0OCOBEHHOCTAX BbIBOAOB WM MPOrHO30B, HOCALMX
BEPOATHOCTHbIM XapaKTep;

3. YMeHMWe BbINONHATL anrebpanvyeckme npeobpasoBaHMA pPaLMOHANbHbLIX BblPaXKEHWUN,
NPUMEHATb UX ANA pelleHUa y4ebHbIX MaTeMaTUYeCKMX 33434 U 33434, BO3HUKAOLWMX B CMEXKHbIX
y4yebHbIX NpeameTax;

4, YMeHMe MoNb30BaTbCA MaTeMaTUYeCKMMKU GOpMyaMM U CAMOCTOATENbHO COCTaBAATb
dopmMynbl 3aBUCMMOCTEN MEXKAY BEAMYMHAMM HA OCHOBE 0000OLWEHWA 4YacTHbIX C/y4aeB W
9KCNEPUMEHTA;

5. YMeHUe pelaTtb /AMHEeWHble W KBaApaTHble YPaBHEHMA W HEpPaBEHCTBA, a TaKXkKe
NPUBOAUMbBIE K HUM YPaBHEHMWA, HEPABEHCTBA, CUCTEMbI; MPUMEHSATb rpaduyeckme npeacTaBaeHns
ANA PeWeHna U NccneaoBaHnsa YpaBHEHWIM, HEPABEHCTB, CUCTEM; NMPUMEHATb NOyYEHHbIe YMEHUSA
ANA peleHus 3a4a4 U3 MaTeEMaTUKKU, CMEXKHbIX NPeaMeToB, NPaKTUKK;

6. OBNafeHNEe CUCTEMOM PYHKLMOHANBHBIX MNOHATUNA, QYHKUMOHANIbHbIM S3bIKOM WU
CUMBO/IMKOW, YMeEHMEe CTpoUTb rpaduknm ¢yHKUMIK, onucbiBaTb WX CBOWCTBA, MCMO/b30BaTb
dYHKUMOHaNbHO-rpaduyeckme nNpeacTaBneHUs A1 ONUCAHUA M aHanM3a MaTeMATUYECKUX 33434 U
peasibHbIX 3aBUCMMOCTEN;

7. oBnageHne oCHOBHbIMU cnocobamm npeacrtaBneHnAa U aHaan3a CTatTuCTU4eCKUX AaHHbIX;
YMEHUE peLwlaTb 3a4a4M Ha HaxoxXa4eHne 4aCctoTbl U BEPOATHOCTU Cl'ly‘-lal\;iHbIX CO6bITM[;1,'
8. YMEHUNE NPUMEHATb N3y4Ye€HHbIE MOHATUA, PE3Y/1IbTaTbl U METOAbI NPU PELWLEHUN 3a4a4 U3

Pa3nnYHbIX Ppa3aenoB Kypca, B TOM Ynuchne 3aga4y, He CBOAALWLMXCA K HeEnoCcpeaACTBEHHOMY NPUMEHEHUIO
M3BECTHbIX aITOPUTMOB.

NNAHUPYEMBbIE PE3Y/IbTATbl U3YYEHUA KYPCA AJTTEBPbI B 7-9 K/TACCE MO PASAE/IAM:

APUPMETUKA
PauyuoHanbHble yMcna.
BbinyckHUK Hay4umca:

1. NMOHMMATb OCOOEHHOCTU AECATUYHOMN CUCTEMbI CYUC/IEHUS;

2. B/1aAeTb NOHATUAMM, CBA3AHHbIMU C 4ENMMOCTbIO HAaTYPaNbHbIX YNCEN;

3. BblpakaTb 4YMCNa B 3KBUBANEHTHbIX ¢dopmax, BblbMpas Hambonee noaxoaallyio B
3aBUCUMOCTM OT KOHKPETHOM CUTyaLmu;

4. CpaBHMBATb M YNOPAL04YMBATL PALLMOHA/IbHbIE YNCAA;

5. BbINOJHATbL BbIYMCNEHUA C PALUOHANBHBIMK YMC/TAMM, COYETAA YCTHbIE U MUCbMEHHDbIE
NPUEMbI BbIYUCAEHUN, MPUMEHSATb KaNbKyNATOP;

6. MCMo/ab30BaTb MOHATUA M YMEHWA, CBA3AHHbIE C MPOMOPUMOHANBHOCTBIO BEAUYMH,

npoueHTamu B Xoae peweHnAa mateMaTU4eCKknxX 3aaay U 3a4a4 U3 CMeXXHbIX NpeaMeToB, BbINMO/THATb
HECNOXKHble MPAKTUYECKUE PaACHETDI.

BbII'IyCKHUK nosy4yum 803MOMHHOCM®b:

1. NO3HAaKOMMUTBCA C MNO3ULMOHHBbIMU CUCTEMAMMU CHUCIEHUA C OCHOBAHUAMM, OTINYHBIMMU
o1 10;

2. yrnybuTb U pasBuUTb NPeACcTaBAEHUA O HaTypasibHbIX YNCAAX U CBOMCTBAX AENMMOCTH;

3. Hay4YnTbCA WMCNONb30BaTb MPMEMbDI, PALMOHANNIUPYIOWME BbIYUCAEHUA, NPUOBpecTH

NPUBbIYKY KOHTPOAMPOBATb BbIYNCNEHUSA, BbIOMPAn Noaxoaswmn ana cMTyaumm cnocob.
[eAcTBUTEeNbHbIN Yncna:
BoeinyckHuk Hayyumcs:
1. MCNONb30BaTb HaYaibHble NPeACTaBNEHNS O MHOXECTBE AeNCTBUTEIbHbIX YNCEN;
2. B/IaE€Tb NOHATUEM KBAZPATHOrO KOPHSA, NPUMEHSATb €ro B BbIYMCNEHUSAX.



BbinycKHUK nony4yum 803MOXHOCMb:

1. pa3BUTb NpPeacTaBleHMEe O YMCAe M UYMCNOBbIX CUCTEMAX OT HATypasbHbIX A0
AENCTBUTENbHbIX YNCEN; O POSIU BbIYMCIEHWNI B YENNOBEYECKOM NPAKTUKE;
2. pa3BUTb W yrybuTb 3HaHWE O [AEeCATUYHOM 3anNUCU  OENCTBUTENbHbIX Yucen

(nepnoanueckne n Henepmnogmyeckne apobu).
N3mepeHunsa, npnbaunkeHnsa, oueHKu.
BbinycKHUK Hay4umcs:

1. MCNO/Ib30BaTb B XOAE peleHUsa 3a4a4y 3/1eMeHTapHble NpeacTaB/eHUA, CBA3AHHbIE C

NPUBNMKEHHBIMU 3HAYEHUSMU BENINYNH.
BbInyCcKHUK Moay4um 803MOMX(HOCMb:

1. MOHATb, YTO YMC/IOBbIE AaHHbIE, KOTOPbIE MCNONb3YIOTCA ANA XapaKTEPUCTUKM 0O bEKTOB
OKPYXaloLWEero Mupa, ABAAIOTCA MPEMMYLLECTBEHHO MNPUOAUMKEHHbIMK, 4YTO MO  3anucwu
NPUBIMMKEHHbIX 3HAYEHUN, COAEPKALIMXCA B MHPOPMALMOHHBLIX UCTOYHMKAX, MOXKHO CyAUTb O
NorpeLIHOCTU NPUBAUIKEHUS;

2. MOHATb, TO MNOrPEeLWHOCTb pPe3ynbTaTa BblYUCAEHUM [A0/MKHA OblTb coMamepuma C
NMOrpeLLIHOCTbH0 UCXOAHbIX AaHHbIX.

AJITEBPA
AnrebpaunyecKkue BbiparKeHus.
BbinyckHUK Hay4yumca:
1. BNAAETb MOHATUAMM KTOXKAECTBOY, KTOXKAECTBEHHOE Npeobpa3oBaHMey, peLlaTh 3a4a4u,
cogepKalune bykBeHHble JaHHble, paboTaTb ¢ dopmynamu;
2. BbINONIHATL Npeobpa3oBaHUA  BbipaXKEHWUM, COAEPKALLMX CTeneHM C  LUenbiMu
NoKasaTeNAaAMM N KBagpaTHbIE KOPHY;
3. BbINO/IHATb TOXAECTBEHHble NPeobpa3oBaHMA PaLMOHA/bHbIX BbIPa*KeHUN Ha OCHOBE
npaBua AeNCTBUIM HAaJ MHOrOYIeHaMK U anrebpanyeckummn gpobamm;
4. BbINOJHATbL PA3/10KEHNE MHOTOY/IEHOB HA MHOXUTENM.
BbinycKHUK noay4um 603MOXHOCMb:
1. Hay4MTbCs BbINONHATL MHOroOWAarosble Npeobpa3oBaHMA PaLMOHa/bHbLIX BblipaXKeHWUN,
NPUMEHAA LWMPOKMI Habop cnocoboB M NPUEMOB;
2. NPUMEHATb TOXAECTBEHHble NpPeobpasoBaHMA ANA peleHMA 3a4ad U3 Pas/INYHbIX
pas3aenos Kypca.
YpaBHeHuUA.
BbinyckHUK Hay4umca:
1. pelaTtb OCHOBHbIE BUAblI PALMOHANbHbIX YPABHEHUA C OQHOW NepPeMeHHON, CUCTEMDI
OBYX YPaBHEHUI C ABYMA NePEMEHHbIMU;
2. NMOHMMaTb YPaBHEHME KaK Ba*KHEWMWYH MaTeMaTUYECKYD MOAEeNb ANA ONUCAHMA WU

M3y4YeHUs Pa3HOObpPa3HbIX pPeanibHbIX CUTYaUWi, pelaTb TEKCTOBble 3agauv anrebpavyeckum
MeToA0M;

3. NPUMMeHATb rpaduyeckme nNpeacTaBNeHUs ANs UCCNeL0BAaHUA U PELeHUs CcUcTem
YPaBHEHWI C ABYMSA NepeMeHHbIMMU.

BbInycKHUK Noay4um 803MOXHOCMb:

1. oBNafeTb CneuManbHbIMM MPUEMAMMU PELIEHUA YPAaBHEHUM W CUCTEM YpaBHEHWN;
YBEPEHHO MPUMMEHATL annapaT YPaBHEHUN ANA pelleHUs Pa3HOoObpasHbIX 3343y M3 MATEMATUKMK,
CMEMHbIX NPeaMeToB, MPAKTUKM;

2. NPUMEHATb rpaduyeckme npeacTaBAeHUA [NA WUCCNEAOBAHUA YpPaBHEHUW, CUCTEM
ypaBHEHWI, coaeprKalimx 6yKBeHHble KO3IPOULMEHTBI.
HepaBeHcTBa.

BbInyCKHUK Hay4Yumcs:



1. NOHMMaTb M MPUMEHATb TEPMUHOJIOTUIO U CUMBOJINKY, CBSiI3aHHbIE C OTHOLUEHUEM
HepaBeHCTBa, CBOMCTBA YNCNOBbIX HEPABEHCTB;

2. pewartb JMHEeNHble HEepPaBEeHCTBA C OAHOM MNEePeMEeHHOM W UX CUCTEMbI; peLlaTb
KBaApaTHble HEePaABEHCTBA C ONOPOM Ha rpadmyeckne NpeacTaB/ieHus;

3. NPUMEHATb annapaT HePaBEHCTB NPU peLleHnn 3a4a4 U3 Pa3IMYHbIX Pa3genoB Kypca.

BbInyCcKHUK Moay4um 803MOMX(HOCMb:

1. pa3Ho0bpasHbIM NpMemMaM A0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHATb annapaT
HepaBEeHCTB ANA peLleHMA PAa3HOOOPA3HbIX MaTEMATMYECKMNX 33434 U 33434 U3 CMEXKHbIX MPeaMeTOoB,
NPaKTUKK;

2. NPUMEHATb rpaduyeckne npeacTaBAeHUA ANA WUCCNeLOBAHUA HEPaBEHCTB, CUCTEM
HepaBEeHCTB, COAEPKALLMX BYKBEHHbIE KOIPDULIMEHTDI.

®YHKUMNU
OCHOBHbIe NOHATUA. Yncnosbie PyHKL UK.
BbinyckHUK Hayyumcs:

1. NMOHMMATb M  MCMNONb30BaTb (YHKUMOHA/IbHbIE MOHATUA U A3bIK  (TEPMUHBbI,
CMMBOAMYECKME 0O03HaUYeHuA);

2. CTPOUTb rpadPUKM aleMeHTAPHbIX PYHKLIMI; UccenoBaTb CBOMCTBA YNCNOBbIX PYHKLMN Ha
OCHOBE M3y4YeHWs NoBeAEeHMA UX FPAadUKOB;

3. NOHMMaTb GYHKLMIO KaK BarKHEWWY MoAenb ANA ONUCaHMA MPOLLECCOB M ABNEHUMN
OKpY)KaloLWero Mnpa, NpUMeHATb GYHKLUMIO KaK A3bIK 411 ONUCAHUA U UCCNea0BaHUs 3aBUCUMOCTEN
MexXay GU3NYeCKUMM BEANYMHAMMU.

BbInyCKHUK Mosy4um 803MOXHOCMb!

1. NPOBOAUTb UCCNEAOBAHUA, CBA3AHHbIE C U3y4YEeHUEM CBOWMCTB GYHKUMIA, B TOM uYncne ¢
MCNONIb30BaHMEM KOMMbOTEPA; HAa OCHOBE rPadMKOB U3YyUEHHbIX QYHKLMA CTPOUTb Bonee CNOoXKHbIe
rpadukm;

2. MCnonb3oBaTb GYHKLUMOHANbHbIE MPeACTaBAeHUs U CBOMCTBA YHKUUM ANA pelleHus
MaTeMaTUYECKMX 3334 U3 Pa3INYHbIX Pa3aenoB Kypca.

Yucnosble Nocneso0BaTeNbHOCTH.
BbInyCKHUK Hay4umcs:

1. NMOHMMATb U MCNO/Ib30BATb A3bIK NOCNE0BaTENbHOCTEN;

2. npUMeHaTb GOpPMYNbl, CBA3aHHbIE C apUOMETUYECKON N TEOMETPUYECKOM NPOTrpeccusamu,
“ annapat, cpoOPMUPOBAHHbIN NPU U3YYEHUN APYTUX PA3LEeN0B Kypca, K pelleHunto 3a4a4, B TOM Yncne
C KOHTEKCTOM U3 peasibHOM KU3HW.

BbInyCKHUK Moay4um 803MOM(HOCMb:

1. pewaTb KOMBMHUPOBaHHbIE 334a4n C NPUMEHEHNEM GOPMYN N-T0O U CyMMbl NEPBbIX N
Y/IeHOB apUPMETUYECKON U TeOMETPUYECKOM NPOrpeccnin, NPUMEHAA NPU 3TOM annapaT ypaBHEHUM
N HEPABEHCTB;

2. NMOHUMATb aPUPMETMUYECKYIO M TEOMETPUYECKYIO MPOrPeccum Kak GyHKLMM HaTypaibHOro
apryMeHTa; CBA3bIBATb apUPMETUYECKYIO MPOrPeccuio C JMHENHbIM POCTOM, FEOMETPUYECKYIO — C
3KCNOHEHLMabHbIM POCTOM.

BEPOATHOCTb U CTATUCTUKA
OnucartenbHan cTaTUCTUKa.

BbInyCKHUK Hay4umcsA WCNoNb30BaTb MpocTelwne cnocobbl MNpeacTaBAeHUs M aHanu3a
CTAaTUCTMYECKMX OAHHDIX.

BbInyCKHUK Mosay4um 803MOXHOCMb NPUOBpPecTM NnepBoHaYanbHbIM ONbIT OpraHu3aLmm cbopa



AaHHbIX NpPU NpoBeAeHMM Oonpoca ObWECTBEHHONO MHEHMA, OCYLLEeCTBAATb MX aHanus,
NpeAcTaBAATb Pe3ynbTaTbl ONpoca B BUAE TabauLbl, AMarpammbl.
CnyuaiiHble cobbITUA U BEPOATHOCTD.
BbInyCcKHUK Hay4UumcA HaxoAnTb OTHOCUTE/IbHYIO YacTOTy U BEPOATHOCTb C/Iy4alHOro cobbiTus.
BbINyCKHUK ~ noay4um  803MOXHOCMb  NPUOBpecT onbIT  NpoBeAeHUA  CAy4YalHbIX
3KCNEePUMEHTOB, B TOM YMC/1E C MOMOLLbIO KOMMbIOTEPHOTO MOAENNPOBaAHMUA, MHTEPNPETALIUMN UX
pe3y/bTaToB.
KombuHatopuka.
BbInyCcKHUK Hay4umcsa pelatb KOMBMHaTOpPHbIE 3a/1a4M Ha HaxoXAeHWNe Yncia 06 bEKTOB UK
KOMOUHaUUNA.
BbInyCKHUK Moay4um 803MOXHOCMb HAayYNTbCA HEKOTOPbIM CNeuyanbHbIM NpUemam
peleHns KOMBMHATOPHbIX 3aau.

3. COOEPXXAHUE YYEBHOIO NPEAMETA

APUOMETUKA

PaunoHanbHble yncna. PacluMpeHne MHOXECTBA HaTypasibHbIX YMCEN A0 MHOMKECTBa
uenbix. MHOMecTBa Le/bIX YMCeN A0 MHOMKECTBA PaLMOHaNbHbIX. PauMoHanbHOE YMUCNO KaK
OTHOLUEHME , rAe m — LeNoe YACNOo, T — HaTypanbHoe. CTENEHb C Le/ibiIM NoKa3aTenem.

DeiictButenbHble uncna. KeaapaTHbii KopeHb M3 uyucna. KopeHb TpeTbelr CTeneHw.
3anucb KOpHEel ¢ NOMOLLbIO CTENEHU C APOHOHbLIM NOKasaTenem.

MoHATME 06 MppauMOHaNbHOM YMcne. MppaumoHanbHOCTb YMCIa U HECOM3MEPUMOCTb
CTOPOHbI U AMaroHanun KeaapaTta. [lecaTuuHble NPUBANKEHUA MPPaLMOHaNbHbIX YMcen.

MHOXeCTBO  AEWUCTBUTE/IbHbIX 4YMCen; MNPeACTaB/leHne  OeNCTBUTENbHbIX  Yucen
6€eCKOHEeYHbIMU AeCATUYHbIMU AP06AMU. CpaBHEHME AEUCTBUTENbHbIX YMCEN.

KoopauHaTHas npaAmas. WM3obpaskeHue uucen TOYKaMWU KOOPAMHATHOM MpPAMOMN.
Yncnosble NPOMENKYTKM.

N3mepeHusa, npubnukeHusa, oueHKU. Pasmepbl O0OBLEKTOB OKpyXKatowero mupa (ot
3/1IEMEHTAPHbIX YacTuL, A0 BceneHHol), ANUTENbHOCTb MPOLECCOB B OKPYMKAKOLWEM MUPE.

BblgeneHne MHOMMTENA — cTeneHW [ecATM B 3anucu uucna. lNpubaumkéHHoe 3HayeHue
BE/INYUHbI, TOYHOCTb NPUBAMKEHUA. TIPUKMAKA M OLEHKa Pe3y/IbTaToB BbIYMCNEHUIA.
AJITEBPA

Anrebpanueckue BbipaXKeHUA. byKBEHHbIE BbIPaXKeHUA (BbIPAaXKEHUA C MEPEMEHHbBIMM).
Yncnosoe 3HayeHuMe OyKBEHHOro BblpaxkeHUA. [lonycTMmble 3HAYeHUA MepeMeHHbIX.
MoAcTaHOBKa BbIpaXKeHU BMeCTo nepemeHHbIX. Mpeobpa3oBaHne BYKBEHHbIX BbIPaXKEHWUI Ha
OCHOBE CBOMCTB apnUdMeTUYECKUX AeNCTBUI. PaBeHCTBO BYKBEHHbIX BblparKeHW. TOXKAECTBO.

CTeneHb C HaTypa/ibHbIM NOKasaTenem u eé cBoncTBa. OAHOYNEHbI U MHOTOY/EHDI.
CtreneHb MHorouneHa. CnoxeHue, BbIYUTAHUE, YMHOMEHME MHorouyneHos. dopmynbl
COKPALLEHHOTO YMHOMEHMA: KBAApPaT CYMMbl M KBagpaT pasHocTn. Popmyna pasHOCTM
KBagpaToBs. MpeobpaszoBaHue LENOoro BblparkeHUA B MHOrouYaeH. PaznoxeHne MHOrou1eHoB Ha
MHOXUTenn. MHoro4yneHbl ¢ ogHoi nepemeHHon. KopeHb MHorousieHa. KBaapaTHbI TPEXYNEH;
pa3fioKeHMe KBaApPaTHOIO TPEXYAEHA HA MHOMXUTENN.

Anrebpamnyeckan apobb. OcHOBHOe CBOWCTBO anrebpanyeckon papobu. CnoxeHwue,
BblUMTaHWNE, YMHOXEHME, AeneHune anrebpanyeckmx gpobeit. CteneHb C LebiM NOKasaTenem m
eé cBoWcTBa.

PaunoHanbHble BbIparKeHMA N X NpeobpasoBaHMA. [JOKA3aTeNbCTBO TOXKAECTB.

KBagpaTHble KopHU. CBOMCTBA apnUPMETUYECKUX KBaAPATHbLIX KOPHEN U UX NPUMEHEHUE
K Npeobpa3oBaHUIO YNCNOBbLIX BbipaXKeHUM U BbIYUCAEHUAM.



YpaBHeHuUA. YpaBHeHMe C 0gHOM nepemeHHON. KopeHb ypaBHeHMA. CBOMCTBA YNMCNOBbIX
paBeHCTB. PAaBHOCMNIBHOCTb YpaBHEHWNA.

JlnHenHoe ypaBHeHMe. KBagpaTHoe ypaBHeHWe: ¢opmyna KOpHeN KsBagpaTHOro
ypaBHeHuA. Teopema Bueta. PewwieHne ypaBHEHUN, CBOAALMXCA K NANHEMHBIM U KBaAPaTHbIM.
Mpumepbl peleHna ypaBHEHWN TpeTbeh W YeTBEPTOM cTeneHein. PeweHne ppobHo-
PaLMOHA/IbHbIX YPaBHEHWA.

YpaBHeHMe c AByMA nepeMeHHbIMU. JIMHeNHoe ypaBHEHWE C ABYMA NepeMeHHbIMU,
NPUMepbl peleHns ypaBHEHWUN B LLENbIX YUCNAX.

Cuctema ypaBHEHUIM C ABYMA nepemMeHHbIMU. PaBHOCUIbHOCTb cucTtemM. CUcTeMbl ABYX
NIMHEWNHbIX YPaBHEHWN C ABYMA MNepeMeHHbIMU; pelleHne NOACTAHOBKOMW WU C/IOXKEHMEM.
Mpumepbl peleHna CUCTEM HEIMHENHbIX YPaBHEHWUI C ABYMA NepeMeHHbIMMU.

PelweHune TeKcToBbIX 33434 anrebpanyeckum cnocobom.

[eKkapToBbl KOOpAMHATbI Ha NAOCKOCTU. [padmyeckas MHTepnpeTauma ypaBHEHMUA C
ABYMA nepemeHHbIMU. [paduK NMHENHOro ypaBHEHMA C ABYMS MepeMeHHbIMU; YI/I0BOM
KO3pPMUMEHT NPAMON; YyCNOBUE NAPANNENbHOCTU NPAMbIX. [PadUKM NPOCTENLLNX HENTMHENHDbIX
ypaBHeHWI; napabona, runepbona, OKpPyKHOCTb. [paduyeckas wHTepnpeTaums CUCTEM
YPaBHEHWMI C ABYMSA NEPEMEHHbBIMU.

HepaBeHcTBa. Y1cnoBble HepaBeHCTBA M MX CBOMCTBA.

HepaBeHCTBO C OAHOMW MepemMeHHOW. PaBHOCUMNBHOCTb HEPABEHCTB. JIMHEWHble
HepaBEHCTBA C O4HOMN NepemeHHoN. KBagpaTHblie HepaBeHCTBa. CUCTEMbI HEPABEHCTB C OA4HOM
nepemeHHOoM.

OYHKLUU

OCHOBHbIE NOHATUA. 3aBUCMMOCTU MeXAy BenndnHamu. MNoHatne ¢yHKummn. Obnactb
onpefeneHna N MHOXeCTBO 3Ha4YeHUM PyHKUMKU. Cnocobbl 3apaHna yHKLMK. MpadumK dyHKUUK.
CeoiictBa OYHKUMA, UX oTobparkeHne Ha rpaduke. lMpumepbl rpaPuUKoB 3aBUCMMOCTEN,
OTPA’KAOLLMX peasibHble NPOLLEeCCHI.

Yucnosble  PyHKumMn.  DyHKLMM,  ONucCbiBawlWMe  npAMyl0 UM obpaTHyH
NPONOPLMOHANbHbIE 3aBUCMMOCTU, UX TPADUKKN U CBOMCTBA. JIMHENHAA GyHKUMA, eé rpaduk n
cBoicTBa. KBagpaTtnuHaa oyHKUMA, eé rpadmk M cBoicTBa. CreneHHble GYHKUMKM C
HaTypasibHbIMM NOKaszaTenamm 2 u 3, nx rpadpukn n ceoictea. Npadmkm GyHKuMM ,

Yucnosblie nocnepoBaTenbHOCTU. MOHATME YMCNOBOWM MOCNeA0BaTENbHOCTU. 3agaHue
nocnenoBaTeIbHOCTU PEKYPPEHTHOM Gpopmynoi u GopmMynon n-ro YneHa.

ApudmeTnyeckaa U reomeTpuyeckasa  nporpeccun.  dopmynbl  nN-ro YneHa
apudPmeTMYECKONn U reoOMeTPUYECKON NMPOrPeccuit, CyMmbl NEPBbIX M1-X YNeHoB. M306parkeHne
YNeHoB apuPMETUYECKON U FTEOMETPUYECKON MPOrPeccnin TOYKaMM KOOPANHATHON MNOCKOCTM.
JINHEWHbIM N 3KCNOHEHUMANbHBIN POCT. CIOMKHbIE MPOLEHTBI.

BEPOATHOCTb N CTATUCTUKA

OnucatenbHas CcTaTUCTUKA. [lpeactaBieHMe [aHHbIX B BMAe Tabawy, puarpamm,
rpapukos. CnyyaliHas M3MeHYMBOCTb. CTAaTUCTUYECKME XapPaKTEPUCTUKM Habopa AaHHbIX:
cpepHee apudmeTMyeckoe, MeamaHa, Havbonbllee M HaMMeHbllee 3HAYeHWA, pasmax.
MpeacTtaBneHune o BbIGOPOUYHOM UCCNEA0BAHUM.

CnyyaiiHble cobbiTUA M BEPOATHOCTb. [MOHATME O CAYYAMHOM OMbITE U C/AyYaliHOM
cobbiTK. YacToTa cay4yaitHOro cobbITUA.

CTaTUCTMYECKMI MNOAXOA K MOHATUIO BEPOATHOCTU. BEposTHOCTM MPOTMBOMOSIOMHbIX
cobbiTnit. HesaBncumble cobbiTA. YMHOXeEHUE BepoaTHOCTEN. [locTOBEpPHbIE N HEBO3MOMKHbIE
cobbITHA. PaBHOBO3MOXHOCTb COObITMI. Knaccnueckoe onpeaeneHne BepoATHOCTH.

Kom6buHaTopuKa. PelweHne KOMOMHATOPHbIX 33agady  nepebopom  BapwMaHTOB.



KombuHaTtopHoe npaBunao ymHoXKeHuA. MNepecTaHOBKM U GpaKkTopuman.
NNOTMKA U MHOECTBA

TeopeTUKO-MHOXeCTBEHHble MNOHATUA. MHOXeCTBO, 31eMeHT MHOMeCTBa. 3ajaHue
MHOMECTB MEepPeuYncieHnemM 3/IEMEHTOB, XapaKTePUCTUYECKMM cBoncTBOM. CTaHAapTHbIe
0003HaYeHMs YMCNIOBbIX MHOXKeCTB. [lycToe MHOMKecCTBO U ero ob6o3HayeHue. MogMHOMKECTBO.
Ob6beanHeHUEe N NepeceyeHme MHOKECTB, Pa3HOCTb MHOYKECTB.

UnnocTpaums OTHOLLIEHWI MeXKAY MHOMEeCTBaMM C MOMOLLbIO Anarpamm dnnepa —
BeHHa.

dnemeHTbl NOrUKU. [lOHATME O pPaBHOCWM/IBHOCTM, C/ieAoBaHUK, YyroTpebseHune
NIOTMYECKUX CBA3OK ecu ..., Mo ..., 8 MOM U MOSIbKO 8 MOM C/1y4ae, NOTU4ecKue CBA3KU U, uu.

MATEMATUKA B UICTOPUYECKOM PA3BUTUUN

UcTtopua popMnpoBaHMA NOHATUA YMCAA: HAaTypaabHble Ynucna, Apobu, HeJOCTaTOYHOCTb
PaLMOHANbHbBIX YNCEN AN TEOMETPUYECKUX U3MEPEHWNI, MPPALMOHANbHbIe YMucna. CTapuHHble
cucTembl 3anucu ymcen. [pobu B BaBunoHe, Ermnte, Pume. OTKpbITUE AECATUYHbIX Apobeii.
CTapuHHble cucTembl Mmep. [lecATUMYHble ApoOM M MeTpuyeckas cuctema mep. oasneHue
oTpuuaTenbHbIX Ynucen u Hynsa. J1. MarHmukuia. J1. dinep.

3apoxaeHune anrebpol B Heapax apudmeTuru. An-Xopeamu. PoxaeHue OyKBEHHOM
cumBonuku. M. depma, ®. Buet, P. AeKapT. Nictopmsa Bonpoca 0 HaxoKaeHUN GOPMYn KOPHEN
anrebpanyeckmx ypaBHEHUN, HepaspewmmocTb B pagMKanax ypaBHEHUW cTeneHun, 6onblien
yeTblpéx. H. TapTanbs, . KapaaHo, H. X. Abens, 3. lanya.

N306peTeHMe meToga KOOPAWMHAT, MO3BONAIOLWEro nNepeBoAUTb eoMeTpUuvecKme
061bEeKTbI Ha A3bIK anrebpbl. P. ekapT u M. Pepma. Mpumepbl pasnnyHbIX CUCTEM KOOPAMHAT Ha
NAOCKOCTW.

3apava fleoHapao MusaHckoro (PnboHauyum) o Kponunkax, uncna ®uboHayuun. 3agava o
LUAXMATHOW J0CKe.

UCTOKM TEOpUKM BEPOATHOCTEN: CTPAXOBOE A4EN0, a3apTHble urpsbl. . Pepma u b. MacKkane.
A. bepHynaun. A. H. Koamoropos.
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TEMATUYECKOE NNAHUPOBAHUE



Homep CopepaHue maTtepmana Kon- XapaKTepUCTUKA OCHOBHbIX BUA,0B
naparpa¢ BO OEeATeNbHOCTU YY4eHUKa (Ha ypoBHe
a Yyacos y4ebHbIX AeNCTBUIA)
7 knacc (3 yaca B Hegento, Bcero 102 yaca)
lhasa |. BbipaxeHua, TOXKAECTBQ, 22 HaxoauTb 3HaYeHMA YNCNOBbLIX BbIPaXKEHUN,
ypaBHeHUA a TaKXe BblPaXKeHWN C NepeMeHHbIMU NpK
1 Yncnosble BbipaxKeHUA 2 YKa3aHHbIX 3HaYyeHunAx nepemeHHbIX.
Mcnonb3oBaTb 3HaKM >, <, , 4YuTaTb U
2 BbipaxkeHuA c 2 COCTaB/IATb ABOVHble HepaBeHCTBa.
nepemeHHbIMM BbinonHATb npocTeliwmne npeobpasoBaHuA
BbIPaXKEHUM: npuBOAUTL nogob6Hble
3 CpaBHeHue 3HaYeHUM 1 cnaraemble, pPackpbiBaTb CKOOKM B Ccymme
BblpayKeHni WX PA3HOCTU BblpaXKeHUN.
PewaTtb ypaBHEeHMA BUZA NPU PaA3UYHbIX
4 CBoMcTBA AEUCTBUIA  HAA 1 3HayeHMAX a W b, a TaKKe HecnoXHble
Yncnamm YPaBHEHUA, CBOAALLMECH K HAUM.
5 TowaecTsa 3 Mcnonb3oBaTb annapaT ypaBHEHWM AnA
: peleHuns TEKCTOBbIX 3ajau,
ToxpectseHHble WHTepnNpeTUpoBaThb pesynbrart.
npeo6pa30:3aHMﬂ Mcnonb3oBaTb NpocTelilumne cTaTuCTMYecKmne
BbIpa*KeHUW. XapaKTePUCTUKM (cpenHee
1 apndmeTnyeckoe, pasamax, Mmoga, meamaHa)
KoHTponbHaa pabora N°1 ONA aHanu3a pAda AaHHbIX B HECNOXHbIX
6 1 CUTYaumAXx.
YpaBHEHMeE U ero KopHu
7 3
JNInHeltHoe ypaBHeHME C
OfHOM NepemeHHOM
8 3
PeweHne 3aga4 o
NOMOLLbO YPaBHEHMUM
9 3
CpegHee apudmeTnyeckoe,
pa3max M moaa
10 1
MeanaHa KaK
CTaTUCTUYECKan BEINYMHA
1
KoHTponbHana paborta N22
lnaBa Il. PyHKUMMK 11 BblumcnaTb 3HavyeHUA PyHKUUKM, 3a[aHHOMN
12 YT1o Takoe pyHKUMNA 1 dopmynoii, cocTaBAATb TabAnLbl 3HAYEHUN
dyHKuMN. Mo rpadumky OYHKUMM HaxoguTb
13 BbluncneHue 3HAYeHUM 2 3HayeHMe  QyHKUMM N0  U3BECTHOMY
dyHKUMK no dopmyne 3HAYEeHUIO aprymeHTa U pelwaTtb obpaTHyto
3agavyy. Ctpoutb  rpadvkm  npAmoi
14 Tpaduk dyHKLMM 2 | NponopLMOHaNbHOCTHU " JIMHENHOM
®YHKUMN,  onucbiBaTb  CBOMCTBA  3TMUX
Mpamas byHKuMA. ToHMMaTb, Kak BAMAET 3HaK




15 NPONOPUNOHANBHOCTL M eé 2 KoapodumumeHta k Ha pacnonoxkeHve B
rpadumk KOOpAMHATHOM NJA0CKOCTH rpadmka
bYHKLUMN , TAe , KaK 3aBUCUT 3HAYeHU k u b
B3aMMHOE pPaCMo/ioXKeHMe ABYX (PYyHKUMIA
NnHenHan ¢yHkumna n eé BMAa WHTepnpeTupoBaTb  rpaduKu
16 rpaduk 3 peasibHbIX 3aBUMCMMOCTENM, OMMUCbIBAaEMbIX
dopmynamu BMAa , rae u.
KoHTponbHasa pabota N93 .
lhasa L. CreneHb € HaTypa/bHbIM 11 BbluMcnAaTb 3HAaUEHUA BbIPaXKEHWUM BUAA , rae
noKasaTtesiem a — NPOM3BOJILHOE YMCNO, N — HaTypasbHOe
18 OnpeneneHne creneHn c 1 YMCNO, YCTHO M MUCbMEHHO, a TaKXe ¢
HaTypaNbHbIM NoMoLbo Kanbkynatopa. PopmynmposaTs,
nokasaTtesnem 3anucbiBaTb B CMMBOAMYECKON dopme U
19 2 060CHOBbIBaTb  CBOWCTBA  CTEMNeHW ¢
YMHOXXeHNe W  peneHuve HaTypa/ibHbIM MOKasatenem. [lpumeHsTb
cTeneHem CBOMCTBA CTeneHn Ana npeobpasoBaHusA
20 2 BblpaXKeHUN. BbinoNHATE  YMHOXeHUe
BosseneHne B cTeneHb OAHOY/IEHOB M BO3BeAeHMEe OAHOYNEHOB B
npounsseneHna n ctenexHu cteneHb. CTpouTb rpadumkm yHKUMA
21 ! PewaTb rpadumyeckn ypaBHeHua ,rae kn b —
OaHouneH 3 n ero HeKoTopble yncna
2 CTaHZAPTHbLIN BUA, 5
YMHO}eHNe OfHOYNEHOB.
Bo3BegeHne ogHouyneHa B
23 cTeneHb )
OYyHKUMM y=Xx* 1 y=x3 1 ux
rpadpukm 1
KoHTponbHasa paborta N4
lnasa IV. MHOrouneHsbl 17 3anucbiBaTb MHOMoO4Y/JEeH B CTaHZAPTHOM
25 MHorouneH n ero 1 BUAe, onpenenAtb CTeneHb MHOroYaeHa.
CTaHAAPTHbIN BUA, BbINOAHATL  CNOXMEHWE WU BblUMTaHUE
MHOFOY/IEHOB, YMHOMEHWE OAHOY/EeHa Ha
26 CnoxeHne W BblYMTAHUE 2 MHOTOYNEH. BbINnonHATb pasnoxeHune
MHOFOY/N1EHOB MHOFOYNIEHOB Ha MHOMMUTENU, WUCNONb3YA
BbIHECEHWE MHOMUTENA 33 CKOOKM 1 cnocob
27 YMHOXeHWe ofHOo4Y/IeHa Ha 4 rpynnupoBkn. [pumeHATb AenctBma  C
MHOTO4/1EH MHOro4YJIeHamm npwu peleHnun
pa3Hoob6pasHbiX 3a4ay, B YaCTHOCTU Mpwu
28 BbiHeceHue obuiero 2 PelleHNN TEKCTOBbIX 3a4ay C MOMOLLbIO
MHOUTENA 33 CKOOKM ypaBHEHMUIA.
KoHTponbHana paborta N25 1
29 4

YMHOXeHMUe  MHOrouvsieHa

Ha MHOrou4saeH




30 PasnoxkeHne MmHoro4neHa 2
Ha MHOXWUTENN cnocobom
rpynnMpoBKu
KoHTponbHasa pabota N26 1
haBa V. ®@opmynbl COKpaLLEHHOro 19 [oKasbiBaTb  CrpaBeaMBoCcTb  popmyn
YMHOXeHuA COKPALLEHHOr0 YMHOMEHUA, NPUMEHATb UX
32 Bo3seneHue B KBagpaT U B 3 B Npeobpa3oBaHUAX LENbIX Bblpa*KeEHUN B
Ky6 Ccymmbl M pasHOCTM MHOMOY/JIEHbl, @ TaKXe AON1A pasNoXKeHusa
ABYX BblpaXKeHnM MHOro41eHOB Ha MHOXUTENN.
Mcnonb3oBaTtb pasinyHble npeobpasoBaHua
33 Pa3noxeHue Ha 2 LUeNblX  BbIPa¥eHW  npu  pelieHun
MHOXUTENN C MOMOLLbIO YPaBHEHUI, [0Ka3aTenbCTBe TOXAECTB, B
dopmyn KBagpaTa Cymmbl U 33/a4aX Ha [AeNUMOCTb, B BbIYMC/IEHUN
KBagpaTta pasHoOCTH 3HQYEeHMM  HEKOTOPbIX  BbIpaXKeHUA ¢
34 ) NOMOLLBIO KaNbKynATopa
YMHOeHne pasHOCTU ABYX
BbIPaXKEHUM HA UX CymMy
35 2
PasnorkeHune pasHoCcTH
KBa4paToB Ha MHOXUTENN
36 2
PasnoxeHne Ha
MHOXUTEAN  CYMMbl ¥
pasHoCTM KyboB 1
37 KoHTponbHana pabota NO7 3
MNpeobpasoBaHue Lenoro
38 Bblpa*KEHNA B MHOToY1eH 3
MpumeHeHWe  pasnUYHbIX
CcnocoboB ANA PA3NO0KEHUA
Ha MHOXUTENN 1
KoHTponbHasa paborta N98
lnasa VI. Cuctembl JNINHENHBIX 14 Onpepenatb, ABnAeTcA AM Mapa uucen
YypaBHEHW peweHnem [AHHOMO ypaBHEHMA C ABYMA
40 JlnHenHoe ypaBHeHMe ¢ 1 nepemeHHbiMK. Haxoantb nytem nepebopa
OBYMA nepemeHHbIMU uenble peweHna NUHEMHOro YpPaBHEHUA C
ABYMA nepemeHHbIMKU. CTpouTb rpaduk
41 Mpadmk NIMHENHOro 2 ypaBHeHMA
ypaBHeHUsA o ABymA PewaTtb rpadumueckum cnocobom cuctembl
nepemeHHbIMM JNINHENHbIX ypaBHEHW o ABYyMA
nepemeHHbIMMU. MpumeHATb cnocob
42 Cuctembl JINHENHbIX 2 NoACTaHOBKM UM CNocob CcAoXeHUA npwm
ypaBHeHMWiA c ABYyMA peweHn CUCTEM NIMHEMHbIX YPAaBHEHUIN C
nepemMeHHbIMU ABYMA nepemMeHHbIMU. PewaTtb TeKCTOBble




43 3 3a4aun, ncnonb3ysa B KayecTtBe
Cnocob noacTaHOBKM anrebpanyeckomn moaenu cuctemy
44 3 ypaBHeHui. MHTepnpeTnpoBaTb pesynbrarT,
Cnocob cnoxerus NOYYEHHbIN NPU PeLLEHNN CUCTEMDI.
45 2
PeweHne 3aa4 C
NOMOLLbIO cucTem
YpaBHEHW 1
KoHTponbHasa pabota N9
NoBTOpEHUE 8
MosTOpeHue 6
NTorosasa KOHTponbHaA paboTa 2
UToro 102

8 Knacc (4 yaca B Hegento, Bcero 136 yacos)

lnaBa |. PaunoHanbHble apobu |

30

| dopmynnpoBaTtb OCHOBHOE

CBOMCTBO




1 PauymoHanbHble 2 pauyoHaNbHOM APO6U U MPUMEHSTL €ro Ans
BblpakeHuA npeobpasoBaHma  gpobeii.  BbINONHATL
2 3 CNOXEHWE, BblYUTAHME, YMHOXKEHME U
OCHOBHOE CBOIICTBO ApPO6OMU. aeneHve papobei, a TaKxKe BO3BeaeHUe
CokpalieHue apobeit Apobu B cTeneHb. BbiNoAHATL pasanyHble
3 3 npeobpasoBaHuA pPaLMOHAbHbIX
CnoxeHne W  Bbl4MTaHUE BblPa*keHUI, A0Ka3blBaTb TOXAECTBA. 3HATb
Apobeit C  oAMHAKOBbIMM cBOMCTBA PYHKUUM , U YMETb CTPOUTb ee
4 3HamMeHaTenAMM 6 rpapuKk. WUcnonb3oBaTb KomnbloTEP AN
nuccnenoBaHUs  MonoXeHua rpaduka B
Cnoxenne wn  Bbl4MTaHME KOOPAMHATHOM NIOCKOCTU B 33aBUCMMOCTY OT
Apobei o pasHbIMMK k.
3HamMeHaTenaAMm 1
5 KoHTponbHasa pabota N91 2
YMHOeHne npoben.
Bo3sepeHve pgpobeii B
6 cTeneHb 3
7 Jdenenve apobei 6
MNpeobpa3oBaHue
8 PaLMOHaNbHbIX 3
BbIparKeHUM
dyHKUMA y=k/x n eé rpadpumk 1
KoHTponbHana pabota N92
lnhasa Il. KBagpaTHble KOpHU 30 MpueBoauTb NpuMmepbl PaAUUOHAJIbHBIX U
10 PaumoHanbHble yncna 1 NppaLMOHaNbHbIX yumcen. HaxoauTb
3HaYeHMA apUPMETUYECKUX KBALPATHbIX
11 UppaumoHanbHble yncna 2 KOpHEM, Mucnonb3ya npu HeobxogmMmocTu
KanbKynatop. [loKasbiBaTb TEOPEMbI O KOPHE
12 KBagpaTtHble KOPHMU. 2 “3 npoussBeaeHMa M Apobu, TOXAECTBO
ApudmeTnyeckui NPUMeEHATb UX B  NpeobpasoBaHMAX
KBaZpaTHbIN KOpPeHb BblpaXKeHUN. OcBoboxaaTbeA oT
NPPaLMOHANIbHOCTH B 3HamMeHaTensax
13 YpaBHeHue x*=a 2 Apobeit BMaa . BbIHOCMTb MHOXWUTE/Nb 3a
3HAK KOPHA M BHOCUTb MHOXWUTENb NOA 3HaK
14 Haxoxnetne 5 ! KOpHA. Mcnonb3oBaTb KBagpaTHble KOPHM
MPUBAVIKEHHBIX  3Ha4EHWH ONA BbIPaXKEHWA  MNEpPeMEeHHbIX U3
KBAZAPATHOTO KOPHA FeOMETPUUECKUX U BUINYECKUX GOPMYA.
15 Oynkuna y=sartlx) u ed 2 Ctpoutb rpadpuk dYHKUMHM ) n
WANOCTPUPOBATL Ha rpaduKe ee CBOIMCTBA
rpaduk
16 2

KBagpaTHbI KOpPeHb U3
npouseeneHns n apobu




17 2
KBagpaTHbI KOpeHb U3
cTeneHu
1
KoHTponbHasa pabota N93
18 7
BbiHeceHMe MHOXuUTenAa 3a
3HaK KopHA. BHeceHune
MHOXWUTENA  Mof,  3HakK
19 7
KOPHA
MNpeobpasoBaHue
BblpaKeHU, CcoaeprKaluux 1
KBaApaTHbIe KOPHMU
KoHTponbHasa paborta N4
lnhasa lll. KBagpaTHble ypaBHEHUSA 30 Pewatb KBagpaTHble ypaBHeHMA. HaxoauTb
21 HenonHoble KBagpaTHble 2 noab0pOM KOPHM KBAaApPaTHOIO ypaBHEHMUS,
YpaBHeHHUA ucnonb3ya Tteopemy Bwueta. UccneposaTb
KBagpaTHble YPaBHEHMA NO AUCKPUMMHAHTY
22 dopmyna KOpHe 4 n  KoadpduumeHtam. Pewatb ApobHbIE
KBaApaTHOro ypaBHEHUA pauMoHanbHble ypaBHEHMA, CBOAA pPeLleHmne
TAKMX YPABHEHUN K PELUEHUIO IMHEMHbIX U
23 PeweHne 3afaM c 5 KBaApaTHbIX YpPaBHEHMN C MNocneaylomm
noMOUbIO KBaApaTHbIX UCKAOYeHUEM NOCTOPOHHUX KOpHen.
ypaBHeHUM PewaTb TeKcToBble 3agayn, WCNONb3yA
24 3 KBaZpaTHble N APOOHbIE YPaBHEHUA.
Teopema BueTta
1
KoHTponbHana pabota NO5
25 7
PeweHune APOOHbIX
26 pPaunOHaNbHbIX YPaBHEHUM 7
PeweHne 3ajau C
NOMOLLBID  PALMOHANbHbBIX 1
YPaBHEHUM
KoHTponbHasa paborta N26
lnhasa IV. HepaseHcTBa 27 dopmynnpoBaTtb U [0Ka3biBaTb CBOWCTBA
28 Yucnosble HepaBeHCTBa 3 YMCNOBbIX  HepaBeHCTB.  Mcrnonb3osaTb
annapart HEepaBEHCTB ana OLLEHKM
29 CsoicrBa YUCNOBbIX 3 NOrPewHOCT U TOYHOCTU NpPUBAUNKEHUA.
HEepaBEeHCTB HaxoouTb nepeceyeHne U o0bObeanHeHUE
MHOXeCTB, B YacTHOCTH YMCNIOBbBIX
30 CNOXeHne M YMHOMeHUue 2

YNCNOBbIX HEPABEHCTB

NPOMENKYTKOB.
PewaTtb nMHelHble HepaBeHcTBa. PewaTtb




CUCTEMbI  JIMHENHbIX HepaBeHCTB, B TOM

31 MorpewHoCcTb M TOYHOCTb 3 yncne TaKMX, KOoTopble 3anucaHbl B BuAe
NPUBANKEHUA ABOWHbIX HEPABEHCTB
KoHTponbHas pabota N7 1
32 MepeceyeHne " 2
obbeauHEHME MHOXECTB
33 Yucnosbie NPOMENKYTKU 2
34 PeweHne HepaBeHCTB C >
O4HOW NepeMeHHOM
35 5
PeweHwne cucrtem
HEepPaBEeHCTB C  OAHOM
nepemeHHoOwM
1
KoHTponbHana paboTta N°8
MnaBa V. CTeneHb C LeNbiM NoKasaTenem. 15 | 3HaTb onpeaeneHve M CBOMCTBA CTEMEHMU C
3nemMeHTbl CTaTUCTUKM uenbiM nokasatesnem. MNpUMeHATb CBOMCTBA
37 OnpepeneHne creneHn ¢ 2 CTENEeHW C LeNblM MNoKasaTenem npwu
UenbiM  OTpULATENbHbIM BbINONHEHWUU BblYUCNEHUI n
noKasaTtenem npeo6pa3oBaHUM BbIPAXKEHWN.
Mcnonb3oBaTb 3aMMCb YMCEN B CTaHAAPTHOM
38 CsoiicTBa cTeneHn cuenbim | 4 | Buge Aonn BblpakeHUs WM COMOCTaBAEHMA
noKasaTtenem pasmepos 06bEKTOB, ANUTENBbHOCTH
NPOLLECCOB B OKPYXKaloLEeM MUpeE.
39 CTaHAapTHbIN BUA YMCAa 2 MpuBoanTb NpUMepbl penpe3eHTaTUBHOW U
HepenpeseHTaTUBHOMN BblI6OPKK. M3BNeKaTb
KoHTponbHas pabota N99 1 nHpopmaumio  u3  Tabauy, yactotT  u
20 3 opraHu3oBbiBaTb MHPOpMaumio B BUAe
Céop u rpynnuposka TabnunL, YacToT, CTPOUTb MHTEPBAJIbHbIN PAA.
CTaTUCTUHECKNX AaHHbIX Mcnonb3oBaTb HarnagHoe npeacraBieHue
41 3 CTaTUCTMYECKOW UMHbOpMauMm B  BUAe
HarnsaHoe MPEACTaBNEHNE cTonbyaTblX UM KPYroBbIX  AMarpamm,
cTaTucTnyeckom NOZIUTOHOB U TMCTOrPamMm
nHpopmaumm
NosTOpeHue 4
NosTOpeHue 2
NToroBas KOHTpo/bHaA paboTa 2

9 Knacc (4 yaca B Hegento, Bcero 136 yacos)

Mnasa |. KeagpaTnuHasa pyHKLMA 30
1 DyHKUMA. O6nacTtb 3
onpegeneHna u obnactb

BblumcnaTb 3HavyeHUA PyHKUUKM, 3a[4aHHOM
dopmynoii, a TaKxKe ABYMA W Tpemsa
dopmynamun. OnucbiBaTb CBOMCTBA PYHKLUMMN




3HaYeHuA Ha OCHOBe nx rpaduyeckoro
npeacTaBAeHuUA. WHTepnpeTnpoBaTb
2 Csonctea GyHKLMM 3 rpadukm peanbHbIX 3aBMCMMOCTEN.
MoKa3blBaTb CXEMATMYECKU MONOXKEHME Ha
3 KeagpaTHbii Tpéxunen w | 4 | koopauHaTHONW  MIOCKOCTM  rpaduKoB
€ro KopH#u bYHKLUMIA . CTpounTb rpadmK GyHKUUM , yMeTb
yKa3blBaTb KoopAnHaTbI BEPLUMHDI
4 PasnoxeHne KBagpaTHOro 4 napabonsl, ee ocb CUMMETPUH,
TPEXUNIeHA HA MHOMMUTENN HanpaBneHuWe BeTBel Napabonbl.
1 N306paxKaTb CXemMaTuyecku rpaduk
KoHTponbHas pabota N1 OYHKUMM  C YEeTHbIM WM  HeYyeTHbIM n.
5 . 3 MOHWMMATbL CMbICA 3anNncen BUAA U T.4., TAe a
q)vaK”'“ﬂ y=x’, €€ rpapuk u — HeKoTopoe uncno. MmeTb npeacTaBieHne
ceounctsa O HaxOXAEHWW KOPHEen n-oM CcTeneHun ¢
6 . 3 NMOMOLLbIO KanbKynATOpa
Mpadukn GyHKUMIA y=ax>+n
n y=(x-m)3
7 4
MoctpoeHue rpadmka
KBaApaTUYHOM GYHKLUK
8 2
DyHKUMA y=x"n eé rpaduK
1 CBOMCTBA
9 2
KopeHb n-oi1 cteneHu
1
KoHTponbHana pabota N92
lnasa Il. YpaBHeHMA M HepaBeHCTBA C 13 PewaTtb ypaBHeHMA TpeTbel N 4YeTBepTomn
OAHOW NepeMeHHOM CTeNneHW C MOMOLLbIO PA3NOXKEHUA Ha
12 Lenoe ypaBHeHeHue u ero 6 MHOXWUTEeNN U BBEAEHUA BCNOMOraTeNbHbIX
KOPHMU nepemeHHblX, B  YacTHOCTM  pewaTb
61KBaApaTHble YypaBHEHMUA. Pewatb
13 [pobHble pauMoHanbHble 6 APOOHblE pauMOHaNbHble YpaBHEHUS, CBOAA
ypaBHeHUA MX K LeNblM YyPaBHEHUAM C MOCneayroLLen
NPOBEPKO KOPHEA.
KoHTponbHas pabota N93 1 PewaTtb HepaBeHCTBA BTOPOM CTEMEHM,
ncnonbsya rpaduyeckme npencTaBieHUA.
Wcnonb3oBaTtb MeTon WHTEpPBanoB  npu
peweHnn paLmMoHaNbHbIX HEPABEHCTB.
lhasa lll. YpaBHeHMA M HepaBeHCTBA C 35 CtpouTb rpaduKn ypaBHEHWU C ABYMA
OBYMA NepeMeHHbIMK nepemMeHHbIMM B NPOCTEMWNX CAy4anX,
14 PeweHne HepaBeHCTB 5 Korga  rpaduKkom  ABNAeTcA  nNpAmas,
BTOPOW CTENeHW C O[HOM napabona, rmnepbona, OKPY¥KHOCTb.
nepemeHHom Mcnonb3osBatb wux gnAa  rpaduyeckoro
peweHna CUCTEeM YpPaBHEHUI C ABYMA
15 PeweHwne HepaBeHCTB > nepemMeHHbIMM.
MeTOA0M MHTEPBANOB PewaTtb cnocobom NOACTAaHOBKU CUCTEMBI
1 ABYX YPaBHEHWUIN C ABYMA NepemMeHHbIMU, B

KoHTponbHas pabota N24

KOTOPbIX OA4HO ypaBHEHWE NepBOW CTEMNEHM,




a Apyroe — BTOPOW CTENEHN.

17 YpaBHeHue cC  Asymsa 2 PelwaTb TEKCTOBble 3ajayn, MCNoONb3ya B
nepemMeHHbIMM U ero KadecTtBe anrebpamyeckon mogenun cuctemy
rpaduk YPaBHEHUI C ABYMA NepPeMEHHbIMU; peLlaTb

COCTaBNEHHYIO CUCTEMY, MHTEPNPETMPOBATL

18 Mpaduueckuii cnoco6 | 3 | pesynbrar.
pelweHuns cucTem
YpPaBHEHWN

19 PeweHwne cucrtem 5
YPaBHEHWI BTOPOW CTEMEHMN

20 6
PeweHne 3a4a4 C
NMOMOLLbIO cucTem
YPaBHEHWI BTOPOW CTEMEHMN

21 3
HepaseHctBa ¢  ABymA
nepemeHHbIMK

22 4
Cuctembl  HepaBeHCTB €
ABYMA NepeMeHHbIMMK

1
KoHTponbHana pabota NO5
Mnasa ApundmeTtmyeckasn n 20 MpumeHATb UHAEKCHoe o603HauyeHwe anA
reomeTpuyeckasa nporpeccum YyNeHoB nocnegosaTenbHocTel. MpuBoanTb

24 MNocnepoBaTenbHOCTH 2 npumepbl 334aHMA NocnefoBaTeNbHOCTEN

dopmyniolt Nn-ro YneHa U PeKyppeHTHOM

25 OnpepeneHune 4 dopmynon.
apudmeTmyeckom BbiBOgMTL dopmynbl n-ro yseHa
nporpeccun. opmyna n-ro apndmeTryeckom nporpeccmm n
yneHa apudmeTnyeckomn reoOMeTPMYEeCcKOM  MNPOrpeccuMm,  CyMMbl
nporpeccum nepBbIX N 4YneHoB apudmeTnyeckom wu

reomeTpuMyeckon  nporpeccun,  pewaTb

26 ®opmyna cymmbl NepsbIx N 4 334341 C MCMNONb30BaHUEM 3TUX dopMmyA.
Y1eHOB  apudmeTnyecKomn [loKa3bIBaTb XapaKTepmucTUyecKoe CBOMCTBO
nporpeccun apndmeTnyeckom " reomMmeTpuyecKom

1 nporpeccumn.
KoHTponbHas pabota N26 PewaTb 3agaynm Ha CNAOXHble MPOUEHTHI,

27 4 ncnonbsyAa npwm HeobxoaumocTu
Onpepenerue KaNbKynATOp
reomeTpuyecKkom
nporpeccun. opmyna n-ro
yneHa reomeTpuyeckom
nporpeccum

28 dopmyna cymmbl nepsbiX n 4

YNEHOB  rEOMETPUYECKOM
nporpeccum




KoHTponbHasa pabota NO7

lnasa V. dnemeHTbl KOMBUHATOPUKK U 17 BoinonHuTo nepebop Bcex BO3MOXKHbIX
TEOPUWN BEPOATHOCTEN BApMaHTOB A4/1a nepecyeta O6BLEKTOB M
30 Mpumepbl KOMBUHATOPHbIX 2 KOMOUHaUMN. MpumeHATb npaBuio
3aga4 KOMOWHATOPHOIO YMHOKEHUS.
PacnosHaBaTb 33434M Ha BbIMMCIEHUNE YNCNa
31 MepecTaHOBKM 2 nepecTtaHOBOK, pa3melleHni, coYeTaHui K
NPMMEHATbL COOTBETCTBYIOLME GOPMYAbI.
32 PasmeLueHus 3 BbluMcnaTb 4YactoTy caydaiHoro cobbiTuA.
OueHMBaTb  BEPOATHOCTb  C/Ay4YalHOro
33 CoueTtanus 4 cobbITnA c NMOMOLLLbIO YacToThl,
YCTaHOB/IEHHOM OMbITHbIM NyTeM. HaxoauTb
34 OTHOCfTe“bHa“ HacroTa 2 BEPOATHOCTb  CNYYaliHOTO  cobbITUA  Ha
cnyyaiHoro cobbiTus OCHOBE  KJacCUMYecKoro  onpeneneHua
BEPOATHOCTW. MpuBoaUTL npumepsl
35 BepoATHOCTb 3 .
[OCTOBEPHbIX M HEBO3MOHbIX COObITUI
PaBHOBO3MOXHbIX COObITUM
KoHTponbHana paboTta N98 1
NMoBTOpEHUE 21
MoBTOpeHUue 19
NToroeasa KoHTposibHaA paboTa 2
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