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MnaHupyemble pe3ynbTaTbl 0OCBOEHUA anrebpbl B 7-9 Knaccax:

JIMYHOCTHbLIE PE3Y/IbTATbI

JInuHOCTHbIe pe3ynbTaTbl OCBOEHMA Nporpammbl  y4yebHOro Kypca «Anrebpa»
XapaKTepu3yoTca:

1) naTpuoTnuecKkoe BocnuTaHue:

NposiBEHMEM MHTEpeca K MPOW/JOMYy W HacToAWEeMYy POCCUIMCKOM MaTEMaTUKM,
LEeHHOCTHbIM OTHOLUEHUEM K [AOCTUMKEHUAM POCCUMCKMX MATEMaTUKOB W POCCUNCKOM
MaTeMaTUYECKOM LWKOAbI, K UCNONb30BAHMIO STUX AOCTUNKEHWUI B APYTMX HAYKaX U NPUKAAAHbIX
chepax;

2) rpakpgaHCcKoe U 4yXOBHO-HPaBCTBEHHOE BOCNUTaHMe:

rOTOBHOCTbIO K BbINOJHEHUIO 06S3aHHOCTEN rpakgaHWHA W peanu3auuu ero npas,
npeactaBleHneM O MaTEMATUYECKUX OCHOBaX (YHKUMOHUPOBAHMA pPas/IMUHbIX CTPYKTYP,
ABNEHUM, Npoueayp rpa*kaaHcKoro obuwectsa (Hanpumep, BbIBOPbI, ONPOCHI), TOTOBHOCTbIO K
06CYy)KAEHUNIO 3TUYECKMX NPOBAeM, CBA3AHHbIX C MPAKTUYECKMM MPUMEHEHUEM AOCTUNKEHWUN
HayKK, OCO3HaHWEM BaXKHOCTU MOPaNbHO-3TUYECKUX NPUHLMMOB B AEATE/IbHOCTU YYEHOTO;

3) TpyaoBoe BOCNUTAHMUE:

YCTaHOBKOM Ha aKTMBHOE y4yacTMe B PELUEHUWM MPAKTUYECKUX 3ada4y MaTeMaTU4ecKomn
HanpaB/NEHHOCTU, OCO3HAHMEM BAXKHOCTM MaTemaTMyecKoro obpa3oBaHMA Ha MNPOTANKEHWUU
BCEM KU3HM ANA YCMNewHOoN NpodeccMoHaNbHOW AEeATENbHOCTU U Pas3BUTMEM HEOoHBXO0AUMbIX
YMEHMUIN, 0CO3HAHHbIM BbIGOPOM M MOCTPOEHNEM MHANBUAYANbHOW TPAaeKTopmm 0bpa3oBaHMA U
YKMU3HEHHbIX NJIAHOB C YY4ETOM JINYHbIX MHTEPECOB N 06LLLECTBEHHbIX NOTPebHOCTEN;

4) acTeTMYECKOe BOCNUTAHMeE:

CNOCOBHOCTbIO K 3MOLIMOHA/NIbHOMY WM 3CTETUYECKOMY BOCMPUATUIO MATEMATUYECKUX
00beKTOoB, 33434, PeLeHNn, PacCyKAeHUN, YMEHMIO BUAETb MaTEMATUYECKME 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) LEeHHOCTU Hay4YHOro NO3HaHMA:

OpUeHTaUMen B AEATENbHOCTM Ha COBPEMEHHYIO CUCTEMY Hay4yHbIX NpeacTaBieHUn 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTMA 4YesioBeKa, NpuMpoapl M 0OLecTBa, MOHMMAHWEM
MaTeMATUYECKOM HAYyKM KaK cdepbl 4enoBeyYecKon AeATeNbHOCTM, 3TanoB eé€ pasBUTUA MU
3HAYMMOCTU  ONA  PasBUTMA  UMBWAM3AUMKM, OBNAAEHMEM  A3BIKOM  MATEMATUKM U
MaTEMATMUYECKON Ky/IbTYPOM KaK CPeAcTBOM MO3HaHWS MMUpa, OBMAAEHMEM NPOCTENLINMMU
HaBblKaMW UCCNen0BaTeIbCKOM AeATENbHOCTY;

6) pusmnueckoe BocnutaHue, GopMMUpoBaHUE KYNbTypbl 340POBbA U IMOLMOHANBHOIO
6narononyuus:

rOTOBHOCTbIO MNPMMEHATb MaTemMaTU4YeckuMe 3HaHWMA B MHTepecax CBOEro 340pO0BbA,
BeAeHMA 340p0BOro obpasa *KusHu (340poBoe NUTaHue, cbanaHCUPOBAHHbIN PEXKUM 3aHATUN U
oTabixa, perynapHas ¢usmyeckaa aKTUMBHOCTb), CHOPMMPOBAHHOCTbIO HaBblKa pedaexkcum,
NPU3HaHWEM CBOEro Npasa Ha OWMOKyY M TaKOTo »Ke NpaBa APYroro YeN0BeKa;

7) aKonornyeckoe BocnuTaHue:

opueHTaumen Ha NpUMeHeHne MaTeMaTUYeCKMX 3HAHUI AnA peleHna 3aga4 B obnactm
COXPAHHOCTU OKpy)Katowen cpeabl, NAAHMPOBAHWUA MOCTYNKOB M OLUEHKM WUX BO3MOMKHbIX



nocneacTBUn AN OKPYKaloLLEeN cpeabl, OCO3HAHUEM FN06ANbHOrO XapaKTepa 3KO/0MMYeCcKuxX
npobaem u nyTen Ux peleHus;

8) aganTauma K U3MeHAILWMUMCA YCIOBUAM COLMaNIbHOMU U NPUPOAHON cpeabl:

rOTOBHOCTbIO K AENCTBUSAIM B YCNOBUAX HeonpeaenéHHOCTU, MOBbILWEHUIO YPOBHA CBOEM
KOMMNETEHTHOCTM Yepe3 NPaKTUYECKY AeATeIbHOCTb, B TOM YMCAe YMEHUE YYUTbCA Y APYrnx
noaen, npnobpertatb B COBMECTHOW AEATEIbHOCTM HOBblE 3HAHMA, HAaBbIKM M KOMMETEHUMN U3
onbITa ApYrux;

Heo6xoAMMOCTblO B pOPMMPOBAHUN HOBbIX 3HAHWUI, B TOM Ynucne GOpMynMpoBaTb Uaeun,
MOHATUA, TMNOTE3bl 06 06bEKTAX U ABNEHUSX, B TOM YMCNe paHee HeM3BEeCTHbIX, OCO3HABaTb
AednumTbl COBCTBEHHDBIX 3HAHUM U KOMMNETEHTHOCTEMN, NNaHNPOBaTb CBOE Pa3BUTUE;

CNOCOBHOCTBbIO 0CO3HABATb CTPECCOBYHO CUTYALMIO, BOCMIPUHMMATb CTPECCOBYHO CUTYaUMIO
KaK Bbl30B, TPeOYOLWMNIN KOHTPMEP, KOPPEKTUPOBATb MPUHUMAEMbIE PEeLleHMA U OeUCTBUS,
bopMynnMpoBaTb U OLEHMBATL PUCKK M NocneacTeusi, popmmpoBaTb OMbIT.

METANPEAMETHDbIE PE3Y/IbTATDI

No3HaBaTeNbHble YyHUBEpCa/bHble yuebHble aencTBma

ba3oBble forMyecKkue AencTema:

BbIAB/IATb U XapaKTepPU30BaTb CYLLECTBEHHbIE NMPU3HAKM MATEMATUYECKUX OOBEKTOB, MOHATUN,
OTHOLWIEHUA MeXay MoHATUAMM, GOopMyMpPOoBaTb OMNpeaeneHnsa MNOHATUM, YCTaHaBAMBATb
CYLLECTBEHHbIM NPU3HAK KnaccuduKaumm, ocHoBaHMA ana 06obuieHma n cpaBHEHUA, Kputepum
NPOBOAMMOrO aHaNn3a;

BOCMPUHUMATL, GOpMynMpoBaTb W NpPeobpa3oBbiBaTb CYXKAEHUA: yTBEpAMTE/IbHble U
oTpuuaTesibHble, eANHUYHbIE, YAaCTHbIE U 0OLLNE, YCNOBHbIE;

BbIAIBNSATb MaTeMaTUYeCKMe 3aKOHOMEPHOCTM, B3aMMOCBA3M W MpoTMBOpeuMa B ¢akTax,
AAaHHbIX, HabMAEHUAX U YTBEPXAEHUAX, npeanaraTb KPUTEpPUM AONA  BbIIBJAEHMUA
3aKOHOMEPHOCTEM M NPOTUBOPEYNNA;

Aenatb BbIBOAbl C WCMNO/b30BaHMEM 3aKOHOB JIOTMKM, [AEAYKTUBHbIX W MHOYKTUBHbIX
YMO3aK/NOUYEHWNIM, YMO3aK/IOYEeHUI N0 aHaNoruu;

pa3bupaTb [0Ka3aTenbCTBa MATEeMATUYECKUX YTBEPKAEHWIM (Npsamble M OT NPOTUBHOTO),
NPOBOAUTb  CaMOCTOATE/IbHO  HECNOXHble  [0Ka3aTesbCTBa  MaTeMaTUyeckux  (aKToB,
BbICTPaMBaTb aprymeHTaumio, MPMBOAUTbL MNPUMEPbI WU  KOHTPNpMMepbl, 0B6OCHOBbIBaTb
COBCTBEHHbIE PaCCyKAEeHUS;

BbIOMpPaTb CNocob peweHns y4ebHOM 3afaum (CpaBHMBATb HECKO/IbKO BapMaHTOB peLleHMus,
BbIOMpaTb HaMbosiee NOAXOAALLMIM C YYETOM CaMOCTOATE/NIbHO BblAENEHHbIX KpUTEPUEB).
basoBble uccnepoBatenbCckue AeUCTBUA:

MCNoab30BaTb BOMPOCbI KakK MCCNenoBaTeNbCKUA MHCTPYMEHT MNO3HAHWA, GOpMynMpoBaTb
BOMPOCHI, GUKCMpPYIOLLME NPOoTUBOPEYMe, NPobsiemy, CaMOCTOATE/IbHO YCTaHAB/IMBATb MCKOMOE
n aaHHoe, GOpPMMUPOBATb I’MNOTE3Y, aPryMEHTUPOBATb CBOK MO3ULMUIO, MHEHUE;

NPoOBOAUTb MO CaMOCTOATE/IbHO COCTaBAIEHHOMY NAAHY HECNOXHbIM 3KCNEPUMEHT, HeboblLoe
nccnefoBaHMe Mo YCTaHOBAEHUIO OCOOEHHOCTEM MaTeMaTUYeCKOro o6beKTa, 3aBUCMMOCTEN
06beKToB Mmexkay cobou;



camoctosaTenbHO ¢opmynnposBatb 0606WeHNA U BbIBOAbI MO pe3ynbTaTam MNpoBefEHHOro
HabntogeHuA, uccnenoBaHMUs, OLeHMBaTb A4OCTOBEPHOCTb NOYYEHHbIX PEe3yAbTaToB, BbIBOAOB U
0606LeHni;

NPOrHO3MpoBaTb BO3MOXKHOE Pa3BMTME NPOLECCA, A TaKXKe BblABUIraTb NPEAMNONIOKEHUA O ero
pa3BUTUN B HOBbIX YC/I0BUAX.

Pa6ora c nHpopmauymeii:

BbIAB/ATbL HEAOCTAaTOMHOCTb U M3ObITOYHOCTL WMHMOPMAUUM, AAHHbIX, HeobxoAuMbIX ANA
peleHua 3a4aum;

BbIOUpaTb, aHa/NM3MpPOBaTb, CUCTEMATU3NPOBATL M  WMHTEPNPETUPOBATb  MHPOPMaLMIO
pas3/INYHbIX BUA0B U GOopm NpeacTaBNeHUs;

BblIbUpaTb dopmy npeactaBneHUA UHOOPMALMM W UANKOCTPUPOBATb pellaemble 3343uu
cXemamu, gmarpammamm, MHOM rpadmnKom N nx KoMbMHauMaMu;

OLLEHMBATb HAAEKHOCTb MHOOPMALMM MO KPUTEPUAM, NPEASONKEHHbIM yyuTeNnem unu
chopMyNNPOBAHHBIM CAMOCTOATENBHO.

KommyHuKaTUMBHbIE YHMBepcanbHble yyebHble aeincTBua:

BOCMNPMHUMATb U GOPMYIMPOBATb CYKAEHUSA B COOTBETCTBUM C YCIOBUAMMU U LLENAMM 06LLEHUS,
AICHO, TOYHO, FPAMOTHO BbIpaKaTb CBOI TOUKY 3PEHMUA B YCTHbIX N MUCbMEHHbIX TEKCTaX, AaBaTb
NOACHEHMA MO XOA4Y peweHnA 334a4n, KOMMEHTUPOBATL NOJYYEHHbIM pe3ynbTaT;

B xoA4e obcyKAaeHMA 3afaBaTb BOMPOCHbI MO CywecTBy ob6cCyKpaemoint Tembl, npobnembl,
pelaemoi 3a4aum, BbICKA3blBaTb MAEW, HALLE/NEHHbIE HA MOUCK pPeLleHus, CONOCTaBAATb CBOU
CYXOEHUA C CYXKAEHMAMM APYIUX YYAaCTHUKOB AMasnora, 06HapyKMBaTb passinumMe U CXOACTBO
No3nuMi, B KOPPeKTHON popme GOpMyIMPOBaATb PA3HOIMNACKA, CBOM BO3PAXKEHUS;
npeacTaBNATb pPe3ynbTaTbl peweHua 33a4ayv, 3SKCNEePUMEHTA, WUCCNeAOoBaHMA, MNPOEKTa,
CaMOCTOATENIbHO BbIGMpPaTb ¢$opmaT BbICTYN/JEHUA C  Y4ETOM 33434 Npe3eHTauum MU
ocobeHHoOCTel ayanTopuu;

NMOHMUMATb W WMCMNONb30BaTb MNPEMMYLLECTBA KOMAHAHOM M MHAMBWAYANbHOW paboTbl npu
peweHnmn yyebHbIx MaTeEMATUYECKUX 3a4aY;

NPUHMMATDb LLe/Ib COBMECTHOM AeATeNIbHOCTU, NIaHUPOBATb OPraHM3aLuMI0 COBMECTHOM paboThl,
pacnpeaenate BuAbl paboT, AoroBapuBaTbCA, 0OCYKAaTb Npouecc W pe3ynbTaT paboThbl,
06061L,aTb MHEHWNA HECKONIbKUX II0AEN;

yyacTBoBaTb B rpynnoBbix ¢opmax paboTbl (obcykaeHuAa, obMeH MHEHUAMM, MO3roBble
WTYPMbl M APYyrue), BbINOJHATb CBOK 4acTb PaboTbl MU KOOPAMHMPOBATb CBOM AENCTBUA C
APYTMMU YNeHaMM KOMaHAbl, OLEHWMBATb KayecTBO CBOEro BK/AaZa B OOWMA NPOAYKT no
Kputepuam, cGopmMyanMpoBaHHbIM yHaCTHUKaMM B3aMMOLENCTBUA.

PerynatuBHble yHuBepcanbHbie yuebHble aeiicTBua

CamoopraHusaums:

CaMOCTOATENIbHO COCTaBAATb MAAH, aNTOPUTM peLUeHUA 3afayu (MAM ero 4yactb), BblbUpPATb
cnocob pelweHna Cc YY4ETOM MMEILWMXCA PEecypcoB UM COOCTBEHHbIX BO3MOXHOCTEMN,
aprymeHTMpPOBaTb M KOPPEKTUPOBATb BapUaHTbl PELLEHWUI C Y4ETOM HOBOM MHPOPMALUN.
CaMOKOHTPO/Ib, 3IMOLLMOHA/IbHbIN UHTENNIEKT:

BNageTb cnocobamm CcamonpoBEPKM, CAaMOKOHTPOSIA npouecca WM pesynbTaTa pelleHua
MaTeMaTUYeCKOWN 3a4a4u;



npeaBuaeTb TPYAHOCTW, KOTOPbIE MOTFYT BO3HWKHYTb NPU pPeELEeHMM 33434, BHOCUTb
KOPPEKTMBbI B [OEATeNbHOCTb HA OCHOBE HOBbIX 06CTOATENbCTB, HAMAEHHbIX OWMOOK,
BbIAB/IEHHbIX TPYAHOCTEN;
OLEeHMBATb COOTBETCTBME pe3ynbTaTa LEeATE/IbHOCTM MOCTAaBAEHHON LEANn U YCIOBUAM,
06DBACHATb NPUYMHBI OCTUMKEHUA UNU HELOCTUXKEHUA LENN, HAXOAUTb OWNOKY, AaBaTb OLLEHKY
npuobpeTEHHOMY ONbITY.

NMpeameTHble pe3ynbTaThbl:

1) pa3BuTME yMmeHUI paboTaTb C y4ebHbIM MaTEMATUYECKMM TEKCTOM (aHa/IM3MpPOBaTb, U3B/EKATb
HeobXxogMMylo WHPOPMALMIO), TOYHO M TPAMOTHO BbIparkaTb CBOM MbICIU C NPUMEHEHUEM
MaTeMaTUYECKOM TEPMUHOIOTUM U CUMBOJIMKU, NPOBOAMUTL KnaccuduKaLmm, normdeckme o60CHOBaHMS,
[0Ka3aTeNbCTBa MATEMATUYECKUX YTBEPKAEHWIA:

onepupoBaHUE NOHATUAMM: MHOMKECTBO, 3/IEMEHT MHOXKECTBA, NOAMHOMXECTBO, NPUHAANENKHOCTb,
HaxoXAeHue nepeceyeHuns, o06vegMHEHNA NOLMHOMKECTBA B MPOCTENLLMX CUTYaLMAX;

2) pasBuUTUE NPeaCTaBAEHUIA O YNC/IE U YNCNOBbIX CUCTEMAX OT HaTypasibHbIX 40 AEACTBUTE/IbHbIX
yncen; oBNALEHME HaBbIKaMM YCTHbIX, MUCbMEHHbIX, UHCTPYMEHTA/IbHbIX BbIYNCIEHUIA:

OonepupoBaHME MOHATUAMM: HATypaibHOE YWUCNO, ULefoe u4ucao, OObIKHOBEHHasa Apobb,
AecATUYHanA Apobb, CMewaHHoe YNCNo, PaLLMOHaIbHOE YUCI0, MPPALLMOHANIBHOE YUCAO;

MCNONb30BaHWE CBOMCTBA 4YMCEN W 3aKOHOB apUMOMETUYECKUX oOnepauuii C 4Yucnamu npu
BbINOJIHEHWUWN BbIMUCAEHN;

OLEeHMBaHMe 3HAYeHMA KBAAPaATHOIrO KOPHA M3 NOJIOXKUTENIbHOTO L,e/Ioro YNCAa;

3) oBnageHve CUMBOJIbHbIM A3bIKOM anrebpbl, NpMemamu BbINOJHEHUA TOMKAECTBEHHbIX
nNpeobpasoBaHWUii BbIPAXKEHWIN, pelleHUA YPaBHEHWMN, CUCTEM YpPaBHEHWW, HEPABEHCTB W CUCTEM
HepaBeHCTB; YMEHUA MOAENMPOBATb pPeasibHble CUTyauMM Ha A3blke anrebpbl, uccnenoBaTb
NMOCTPOEHHble MOAENM C WUCNONb30BaHMEM annapaTta anrebpbl, MHTEPMNPETMPOBATb MNOJYYEHHbIW
pe3ynbTart:

BbIMOJIHEHNE HEC/IOXKHbIX NPeobpas3oBaHUN A1A BbIYMCAEHUA 3HAYEHWUIA YMCNOBbLIX BbIParKEHU,
copeprKalmx CTENEHM € HaTypaibHbIM NOKA3aTeNeM, CTEMEHM C LLe/biM OTPULATE/IbHBbIM NOKasaTenem;

BbINOJIHEHNE HECNOXHbIX NpPeobpa3oBaHM Uenblx, APOOHO pPaALMOHANbHBLIX BblpPaXKeHUH U
BbIPAXXEHUI C KBAAPATHbIMM KOPHAMM; pacKpbiBaTb CKOOGKWM, NpuBOAMTL NOAOOGHbIE cnaraemble,
NCcnosib3o0BaTb GOPMY/bl COKPALLEHHOTO YMHOMXKEHUSA;

peleHne NNHEMHbIX W KBagpPaTHbIX YPaBHEHWMM UM HEPABEHCTB, YPaBHEHUW M HEPABEHCTB,
CBOAALUMXCA K IMHENHBIM UAN KBAaAPaATHbIM, CUCTEM YPaBHEHWUI U HEPABEHCTB, N30bpaXKeHne peLleHni
HEepPaBEHCTB M UX CUCTEM HA YMCNOBOMN NPAMOIA;

4) oBnageHve cucTeMol  GYHKUMOHANbHbLIX MOHATUM, pPa3BUTME YMEHWA UCNONb30BaTb
bYHKUMOHaNbHO-rpadmyeckme nNpeacTaBAeHUA ANA PeLUeHUA Pas/IMYHbIX MaTeMaTUYecKMx 3agad, Ana
OMMCaHUA U aHaNN3a peasibHbIX 3aBUCUMOCTEN:

onpegeneHune NOM0XKEHMUA TOYKM MO ee KoopAMHATaM, KOOPANHATLI TOYKM NO ee MOJIOXKEHMUIO Ha
NJIOCKOCTMH;

HaxoxaeHue no rpaduKy 3HaYeHui ¢yHKLUMK, 06MacTU onpeneneHns, MHOXKECTBA 3HAYEHWH,
Hynein JyHKUMKM, NPOMENKYTKOB 3HAKOMOCTOSAHCTBA, MPOMENKYTKOB BO3pacTaHUs W ybbiBaHWA,
HanMbo/blEero n HAaMMeHbLLEero 3HadyeHUA GyHKLUWK;

nocTpoeHune rpadunKa IMHENHON N KBAAPATUYHON GYHKLUN;

onepuMpoBaHMe Ha 6a30BOM YpPOBHE MOHATUAMU: NOCAELOBaTe/IbHOCTb, apudmeTUyecKas
nporpeccus, reoMeTpuYecKkas nNporpeccus;

MCNo/Ib30BaHME CBONCTB IMHEMHOM M KBagpaTUYHON GYHKLMIA M X rpaduKoB Npu peLleHnm 3agad
U3 Apyrux y4ebHbIx NpeaMeToB;

5) oBnageHue npocteiimMmmn cnocobamm npeacTaBAeHUA U aHanU3a CTaTUCTUYECKUX OAHHbIX;
dopmmMpoBaHMe NpeacTaBieHU O CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B PEaSIbHOM MUPE U O PasINYHbIX
cnocobax MX WM3y4YeHWsa, O MPOCTEMILUMX BEPOATHOCTHbIX MOAENAX; Pa3BUTUE YMEHUWN U3BNEKATb
MHPOPMaLMIO, NPeaCcTaBAEHHYO B Tabanuax, Ha AMarpaMmmax, rpadukax, onucbiBaTb M aHaAN3MPOBaTb
MaccMBbl YMCAOBbBIX AAHHbIX C MOMOLLBIO NOAXOAALLMX CTAaTUCTUUECKMX XaPaKTEPUCTUK, MCMNONb30BaATb
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NOHUMaHME BEPOSATHOCTHbIX CBOMCTB OKPYKAOLWMX ABAEHUIN MPU MPUHATUN PELLUEHUN:

dbopmMMpoBaHME NPeACTaBAEHUA O CTAaTUCTUUYECKUX XapPaKTePUCTUKax, BEPOATHOCTU CAy4yalHOro
cobbITnAa;

peleHne NPocTenLnNX KOMBUHATOPHbIX 3a4ayY;

onpeaeneHue OCHOBHbIX CTAaTUCTUYECKMX XapPaKTEPUCTUK YNCN0BbIX HABOPOB;

OLLeHMBaHME U Bbl4UCEHNE BEPOATHOCTM COBbLITUS B MPOCTENLLMX CYYanX;

HanMune NPeacTaBAEHUA O POAN NPAKTUYECKU AOCTOBEPHbIX U MAIOBEPOATHLIX COBLITUIM, O ponu
3aKOoHa 60/bLUMX YMCEN B MACCOBbIX ABNEHUAX;

YMeHME CpaBHMBATb OCHOBHblE CTATUCTUYECKME XaPaKTEPUCTUKM, MOJy4YeHHble B npouecce
peLeHns NPUKNALHOM 3343a4N, U3YYEHUS PEASIbHOTO ABNEHMUS;

6) pa3BuTME YMEHWUIA NPUMEHATb U3YYeHHble NMOHATUA, Pe3yabTaTbl, METOAbI ANA pelleHna 3aaauy
NPaKTUYECKOro XapaKkTepa M 3afay M3 CMEXHbIX AUCUMNAMH C UCMO/Ib30BAaHMEM NpPU HEOHXO4MMOCTH
CMpaBOYHbIX MaTepMasnoB, KOMMbIOTEPa, MOJIb30BaTbCA OLEHKOM M MPUKMAKON MpU MNPaKTUYECKUX
pacyeTax:

pacno3HaBaHWe BEPHbIX U HEBEPHbIX BbICKA3blBAHUM;

OLEeHMBaHMeE Pe3y/IbTaTOB BbIYMCAEHUI NPU peLleHnM NPaKTUYECKUX 3a4aY;

BbINOJIHEHWE CPAaBHEHMA YNCEN B PeaNbHbIX CUTYaLUAX;

NCNO/Ib30BaHNE YMC/IOBbIX BbIPAXKEHUM MPU PELUEHMM NPAKTUYECKUX 3afadvy M 33434 U3 [pyrux
y4ebHbIX NpeaMeToB.

BbINyCKHUK HayuuTca B 7-9 Knaccax (418 Ucnoib30BaHUA B NOBCEAHEBHOM }KU3HU U
obecneueHna BO3MOXXHOCTU YCMELLHOro NpPoAo/KeHua obpasoBaHMa Ha 6a3oBom ypoBHe)
» DnemeHTbl TEOPUM MHOXKECTB U MaTemMaTUUYECKOMi NOrMKu

e OnepupoBaTb Ha 6a30BOM ypOBHE! NOHATUAMMU: MHOMECTBO, 3/1EMEHT MHOECTBA,
NOAMHOECTBO, NPUHAAJ/IEKHOCTb;

®  33/aBaTb MHOXECTBa NEPEYNUCIEHNEM UX S/IEMEHTOB;

® HaxoauTb NepeceyeHne, 0b6begUHEHNE, NOAMHOXKECTBO B MPOCTEMLLNX CUTYaUMAX;

e onepupoBaTb Ha 6a30BOM YpPOBHE MOHATUAMMU: onpeneseHne, akcCMomMma, TEOPEMa,
[0Ka3aTebCTBO;

® NPUBOAUTHL NPUMEPbI U KOHTPNPUMEPDI A/1A NOATBEPKAEHMA CBOMX BbICKa3bIBaHWIA.
B noBCcegHEBHOMW XKU3HU U NPU U3YUEHUU APYrvMX NPesMeToB:

®  1ICM0/Ib30BaTb rpaduyeckoe nNpeacTaBNeHUE MHOXECTB A/1A OMUCAHUA peasibHbIX
NPOLECCOB U ABNEHWUN, MPU PELLEHUN 3a4a4 APYTUX Yy4EeOHbIX NpeaMeToB.

» Uucna
e OnepupoBaTb Ha 6a30BOM ypOBHE NMOHATUAMM: HaTypasibHOE YMCIO, LENOE YUCNO,
obblKHOBEHHasA p[pobb, pecaTMyHas [Apobb, cmewaHHaa p[pobb, paunoHanbHOE YKUCAo,
apnudMeTMUEeCKNn KBaZPaTHbIN KOPEHD;

e lcnonb3oBaTb HayasbHble NPEACTAaB/NEHMA O MHOMECTBe AeNCTBUTENbHbIX Yucen Aans
CPaBHEHMUA, OKPYIIEHNA U BblYUCNEHUIA, N306parkaTb AENCTBUTE/IbHbIE YMCNA TOYKAMK Ha
KOOPAMHATHOM NPAMOWN.

e [lepexoantb OT ogHOW GOPMbI 3aNUCKU YUcen K Apyroi (npeobpasoBbiBaTb AECATUYHYHO
Apobb B OObIKHOBEHHYIO, OObIKHOBEHHYIO B AECATUYHYIO, B YacCTHOCTU B HECKOHeuHyo
AECATUYHYIO APOo6b).

®  LCNO/Ib30BaTb CBOMCTBA YMCES M NpaBUAA AENCTBUA NPU BbINOAHEHUU BbIYUCNEHUN;

13pecb v ganee — pacnosHaBaTb KOHKPETHbIE MPUMEPbI OBLLMX MOHATWIA MO XapaKTEPHbIM NPU3HAKaM, BbIMOHATL
[eNCTBUA B COOTBETCTBUM C ONpeaesieHneM U NPOCTEULWMMM CBOMCTBAMM NOHATUIA, KOHKPETU3NPOBaATbL
npvmepamm obLipe NOHATUA.



NCNO/1b30BaTb MPU3HaAKN AeMMOCTU Ha 2, 5, 3, 9, 10 npu BbINOJHEHUN BbIYUC/IEHUN U
peleHnn HECNOKHbIX 3a4a4; Pa3/IOKeHNE Ha MHOXUTENN HAaTYPaNbHbIX YMCEN.
ePelwaTb NpPaKTUKO-OPMEHTUPOBAHHbIE 334a4yM, CBA3aHHbIE C OTHOWEHUEM BEINYUUH,

NPONOPLUMOHANbHOCTbIO BEAWMYMH, MNPOLEHTAMM, MHTEPNPETUPOBATbL pPe3ynbTaTbl pPeLleHus

3a4a4 C Y4ETOM OrpaHUYEHMIN, CBA3AHHbIX CO CBOMCTBAaMM paccCMaTpmBaeMblX OO bEKTOB.

° BbIMOJIHATb OKPYI/IEHWE PaLMOHabHbIX YNCEN B COOTBETCTBMU C NpaBUIamMu;

e BbINONMHATL MPUKMAKY U OLEHKY pe3y/bTaTa BbIYUCAEHUM, OLEHKY 3HAYE€HUN YUCIOBbIX
BblpaXKEHUN. BbINONHATbL AEACTBUS CO CTEMNEHAMM C HATYpPaibHbIMM NOKa3aTeNAMM.

e BbinonHATb apudmeTnyeckne AEUCTBMA C PaALMOHANIbHbIMU YMCAAMK, COYETas YCTHble U
NUCbMEHHbIE NPUEMBI, BbINONHATb BbIYUCAEHWNA C MPPALIMOHAbHBIMU YNCNAMMN.

o [IpUMEHATb NOHATME apUPMETUYECKOTO KBAAPATHOrO KOPHA, HAaX0AUTb KBaAPaTHbIE KOPHMU,
NCNO/b3ysA NPU HEOBXOAMMOCTU KaNbKyNATOP, BbIMOJIHATL NPeobpasoBaHUA BbliParkeHW,
coepKalLmx KBagpaTHble KOPHU, UCMO/b3YyA CBOMCTBA KOPHEMN.

e Mcnonb3oBaTb 3anmMcn GONbLWKNX WM MafbIX YMCEN C NOMOLLbIO AECATUYHbLIX Apobei u
cTteneHen ymcna 10.

®  OLEHMBATb 3HAYEHME KBAAPATHOIO KOPHA U3 NONOKUTENBHOIO LLENOFO YUCNA;

®  pacrno3HaBaTb paLMOHa/bHble U UPPaALMOHAbHbIE YACNA;

CpaBHWBATb YMCAA N YNOPAAOYMBATL PaLMOHaNbHbIE YMCAa..

B noBceaHEBHOMN }XMU3HU U NPU U3YYEHUU APYIUX NPegMETOB:

®  OUEHMBATb pe3y/ibTaTbl BbIYMCAEHMN NPU PeLIEHUN NPAKTUYECKUX 3a43aY;

®  BbIMO/IHATb CPAaBHEHME YNCEN B PeasibHbIX CUTYyaUUAX;

®  COCTaB/IAATb YMC/IOBbIE BbIPAXKEHUA NPU PELIEeHNUN NPAKTUYECKMX 3a4a4 U 3a4a4 u3
Apyrnx y4ebHbIX NpeameTos.

» Anrebpaunueckue BbipaXkeHua

e lcnonb3oBaTb anrebpanyeckyo TEPMUHONOTUIO U CUMBOJINKY, MPUMEHATbL €€ B npouecce
0CBOEHUs yyebHOro maTtepuana.

e Haxoautb 3HaueHua 6YKBEHHbIX BbipaXKeHU Npu 3alaHHbIX 3HAYEHUAX NePEMEHHbIX.

» ToxpaecTBeHHble Nnpeobpa3oBaHuUA
e  BbINO/MHATbL HECcNOXHble Npeobpa3oBaHMA ANA BbIYUCAEHUA 3HAYEHWUI YMUCNOBbIX
BbIPaXEHWUN, COAepKalMX CTEMEHM C HaATypaibHbIM MOKasaTeseM, CTEMEHUM C ULEeNbIM
oTpuLaTe/IbHbIM NOKA3aTeNeM;
®  BbIMNO/IHATL HECNOXKHbIE NPeobpa3oBaHMA LeNbIX BbipaXKeHWUI: PaCcKpbIBaTb CKOOKM,
npueBoAuTb NOoA06HbIE cnaraemble;
e BbINONHATL TOXAECTBEHHbIE NPe0bpPa3’OBaHMA PALMOHANbHbBIX BbIPAXKEHUIM Ha OCHOBE
NpaBuA AeNCTBUIA HAJ, MHOTOYIeHaMK 1 anrebpanyeckumm gpobamu.
e PacknaabiBaTb KBaApPaTHbIM TPEXUAEH HA MHOXKUTENN.
e [pumeHATb NPeobpa3oBaHMA BbIPAKEHUI ANA PELUEHMA PA3/IMYHbIX 33434 U3 MATEMATUKM,
CMEKHbIX NPeaMeTOB, U3 peasibHON NPaKTUKN.
®  BbINONHATb YMHOXEHWE O4HOY/IEHA HA MHOTFOY/IEH N MHOTOY/1IEHA HAa MHOTOY/IEH,
®  1CNO0/Ab30BaTb GOPMY/bl COKPALLEHHOINO YMHOXeHUA (KBagpaT CymMMbl, KBagpaT
Pa3HOCTU, PA3HOCTb KBAAPATOB) A/1A YNPOLLEHMA BbIYMCAEHNIN 3HAYEHWUIN BbIPAXKEHUN;
e OCyWwecTBNATb PA3NOXKEHUE MHOFOYIEHOB HA MHOXUTEM C MOMOLLbI BbIHECEHWUA 3a
CKOOKM  06Wero MHOXWUTeNsA, TrpynnMPOBKM  CNaraemblX, NpPUMeHeHusa dopmyn
COKPALWEHHOTO YMHOMEHMUA.



e [lpumeHATb nNpeobpa3’oBaHMA MHOFOYIEHOB [A/1A pPEeLWeHUs PasinyYHbIX 33434 U3
MaTEMaTUKKM, CMEXHbIX NPeaMETOB, U3 PeasibHOM NPaKTUKMN.
®  BbINO/JHATb HECNOXHble NPeobpa3oBaHNA APOOHO-IMHENHbIX BbIPAXKEHUA WU
BbIPA’KEHWUMN C KBAAPATHbIMWU KOPHAMM.
B noBcegHEBHOM }KU3HU U NPU U3YYEHUU APYrUX NPeaMeTOB:
®  MOHMMaTb CMbIC/ 3aNUCK YMUCNA B CTAHAAPTHOM BUAE;
e onepupoBaTb Ha 6a30BOM YpOBHE NOHATUEM «CTaHAAPTHAA 3aNMUCb YNCAN.
» YpaBHEHUA U HepaBeHCTBa
e OnepupoBaTb Ha 6a30BOM YypOBHE MOHATUAMMW: PABEHCTBO, YNCNOBOE PABEHCTBO,

YypaBHEHME, KOPEHb YPaBHEHUSA, pelleHne ypaBHEHWA, YUCI0BOE HEPABEHCTBO, HEPABEHCTBO,

pelleHne HepaBeHCTBa;

e PewaTb /MHENHble YpaBHEHWA C OJHON MEePEMEHHON, NPUMEHAA MpaBMNa
nepexona OT UCXOAHOTO YPaBHEHUA K PaBHOCU/IBHOMY eMY.

® NpoBepPATb CNPABEA/MBOCTb YNCNOBbIX PABEHCTB M HEPABEHCTB;

® pewaTtb JIMHEWHbIE HEPABEHCTBA M HEC/NOXHble HEpaBEHCTBA, CBOAALLMECH K
JIMHENHbIM;

pewaTtb CUCTEMbl HEC/NOMXHbIX JIMHEWHbIX YpaBHEHWW, HepaBeHCTB, B TOM uucne

rpaduyeckm.

® NpoBepsATb, ABNAETCA /IN AAHHOE YMC/I0 PELIEHUEM YPaBHEHMUA (HEepaBEHCTBaA);

e [lpumeHATb rpadmyeckme meToabl NPU PeLleHNN IMHENHbIX YPAaBHEHUI U UX CUCTEM.

e [loabupatb Npumepbl Nap YMCEN, ABAAIOWMXCA pelleHNneM NMHENHOTO ypaBHEHMA C ABYMSA
nepemMeHHbIMM.

e CTpouTb B KOOPAMHATHOW MJIOCKOCTM TPAadUK JIMHEMHOrO YypaBHEHWA C ABYyMA
nepemMeHHbIMW, NONb3YACb FPAadUKOM, MPUBOAUTL NPUMEPHI PELLEHUA YPABHEHUA.

®  pelaTb KBagpaTHble ypaBHEHMA NO popmyne KOpHEN KBaAPATHOMO YPaBHEHMUS;
o  1306parkaTb pelleHna HepPaBeHCTB U UX CUCTEM Ha YMNC/IOBOM NPAMON.

e [lpoBOAUTb NpoCTelne UCCNef0BaHUA YPaBHEHUA U CUCTEM YPAaBHEHWIN, B TOM 4yucne ¢
NPUMeHeHNEM rpaduyecknx npeacTaBAeHU (ycTaHaBAMBaTb, UMEET NMU YpPaBHEHUE WUAN
CUCTEMA YPaBHEHMUI peLlleHna, eI UMEET, TO CKOJIbKO, U Npoyee).

e [lepexoauTb OT cnoBecHoM GOPMYNMPOBKU 3afaum K eé anrebpanuyeckonn mogenu ¢
NMOMOLLbIO COCTaBNEHUA YPABHEHUA WAN CUCTEMbl YPABHEHWI, WHTEpPNpeTUpoBaTb B
COOTBETCTBMMU C KOHTEKCTOM 334a4M NOIyYEHHbIM pe3ynbTarT.

e PewaTb cUCTEMbI ABYX /IMHENHbIX YPAaBHEHWA C ABYMA MEPEMEHHbIMU U CUCTEMbI ABYX
YPaBHEHWI, B KOTOPbIX OAHO YPaBHEHME He ABNAETCA TMHENHbIM.

e PewaTb TeKCTOBble 3a4ayn anrebpanmyeckum cnocobom ¢ MOMOLbID COCTaBAEHUA
YPaBHEHMUA UAN CUCTEMBI ABYX YPABHEHUM C ABYMA NEPEeMEHHbIMMU.

e [lpoBOAUTb MPOCTENLLME UCCNEAOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHWUIM, B TOM 4uCae C
npumeHeHnem rpaduyecknx npeactaBneHuin (yctaHaBnMBaTb, UMEET NI yPaBHEHUE WM
CUCTEMA YPaBHEHMUI pelleHnn, eciu UMeeT, TO CKOJIbKO, U Npoyee).

e [lpyMeHATb CBOMCTBA YMCNOBbIX HEPABEHCTB ANA CPABHEHWA, OLLEHKWU, pewaTb /IMHENHbIe
HepaBeHCTBa C OAHOM NEPEMEHHON U UX CUCTEMbI, AaBaTb FPAaPUUECKYIO MANOCTPALLMIO
MHOXEeCTBa pelleHnii HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

e PewaTb CMCTEMbI IMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BK/OYAlOLLIME KBaZpaTHOE
HepaBeHCTBO, WM300parkaTb peleHne CUCTEMbl HEPaBEHCTB HA YUC/IOBOM MpPAMON,
3anuMcbIBaThb peLleHme C MOMOLLbI CUMBOJIOB.



® /Icnonb3oBaTb HEPABEHCTBA NPU PELLIEHUM PA3NINYHBIX 3a43aY.

B noBceaHEBHOM XU3HU U NPU U3YYEHUU APYTUX NPeaMETOB:

®  COCTaBAATb W pewaTb JIMHEWHbIE YPAaBHEHMA NPU peLleHnn 33434, BO3HMKAOWMX B
ApYyrnx y4ebHbIX npeameTax.

»  ®OyHKuumn

e l1306paxaTb HA KOOPAMHATHOM MPAMOWM TOYKM, COOTBETCTBYIOWME 3a4aHHbIM
KOOpAMHATAM, Ny4yn, OTPE3KM, WHTEPBa/bl, 3aMUCbIBATb YUC/IOBblIE MPOMEXKYTKM Ha
anrebpanyeckom AsblKe.

e OTmeyaTb B KOOPAMHATHOM NAOCKOCTU TOYKM NO 33aJaHHbIM KOOpAMHATaM, CTPOMUTb
rpaduKmM NUHENHbIX GYHKLUMIA. CTPpOoUTb rpaduKk GyHKUMMU Y = |X|.

e OnucbiBaTb C NOMOLLbIO GYHKUMIA M3BECTHblE 3aBUCMMOCTUM MeXAy BeNnYMHaMM:
CKOPOCTb, BpeMs, PacCTOAHMEe, LeHa, KONMYEeCTBO, CTOMMOCTb, NMPOU3BOAUTENBbHOCTD,
Bpems, 06bEM paboThbl.

e  Haxoautb 3HaYeHue PyHKUMM NO 3a4aHHOMY 3HAUYEHUIO APIrYMEHT];

®  HaxoAWMTb 3HAYEHMWEe aprymeHTa Mo 3aJaHHOMY 3HAYEHUIO QYHKLMU B HEC/TOMKHbIX
CUTyaLUAXx;

e [loHMmaTb rpadmyeckmin cnocob npeacrtaBieHMA M aHanu3a UMHOOPMAUMMK, M3BAEKATb U
NHTEPNPEeTUPOBaTb MHHOPMALMIO U3 FPAdMKOB peasibHbIX MPOLLECCOB N 3aBUCMMOCTEMN.

e onpeaenATb MNOJIOXKEHWEe TOYKM NO eé KoopaMHaTaM, KOOPAMHATbl TOYKM NO eé
NONIOXKEHWNIO HA KOOPAMHATHOM NIOCKOCTH;

e no rpadpuKy HaxoAuTb 06nacTb oOnNpeaeneHua, MHOXECTBO 3HAYEHWUW, HyAu
OYHKUMKM, NPOMEXYTKM  3HAKOMOCTOAHCTBA, MPOMENKYTKM BO3pacTaHMa U ybbiBaHMA,
HanbonbLiee N HauMmeHbLLee 3HaYeHNA GYHKLMK;

®  CTPOWUTb rPaAaPUK NUHEMNHON QYHKLNK;

® NpoBepATb, ABAAETCA /AW  AaHHbIM  rpadumk rpadmMkom 3afaHHOM  PyHKUMMK
(nnHeHON, KBaApaTUYHOW, 06pPaTHOM NPONOPLUMOHANBHOCTH);

e onpeaenatb NPpUBAMMKEHHbIE 3HAYEHUA KOOPAMHAT TOYKM nepecevyeHma rpadmKkos
GyHKUMI;

e [loHMMaTb M UCNOb30BaTb QYHKUMOHAIbHbIE MOHATUA U A3bIK (TEPMUHBI, CUMBOJIMYECKME
0603HavYeHnA), onpenenaTb 3HavyeHMe OYHKUMM MO 3HAYEHUIO aprymeHTa, OnpenenAtb
cBoMcTBa GYHKUMM NO eé rpadumky.

e PacnosHaBaTb GyHKUMM U3yYeHHbIX BULOB.

e CTpouTb rpaduKM snemeHTapHbIX PyHKLMI BUAA:

y = k/X, y =x2,y =x3,y = |[x], y = VX, onucbiBaTb CBOMCTBa 4MCN0BOM OYHKUUKU MO eé

rpaduky.

e [loKa3sblBaTb CXeMATMYECKU pPaACNONOXKEHMEe Ha KOOPAMHATHOW MNNOCKOCTM rpaduKos

byHRUMM BUaa: y =kx, y=kx+b, y=k/x, y=ax2 + bx +c, y =x3, y =Vx, y = [x/, B 3aBUCMMOCTH
OT 3HaYeHUN KO3PPMLMEHTOB, ONUCLIBATL CBOMCTBA GYHKLMNA.

. CTpouTb M M306paXKaTb CXxeMaTUYEeCKU TpaduKM KBAaAPATUYHbIX PYHKUUIM, ONMUCLIBATDL
CBOICTBA KBagpaTU4HbIX GYHKUMI NO X rpadpuKam.

. Pacno3HaBaTb KBaApaTuuHyto ¢yHKUMIO no dopmyne, NpMBOAUTL MPUMEPDI

KBaApPaTUYHbIX QYHKLUIA N3 PeanbHOM KU3HU, PU3UKU, FEOMETPUN.
» Yucnosble NnocnenoBaTeNbHOCTU U NPOrpeccum



e onepuvpoBaTtb Ha 6a30BOM  ypoOBHE  MNOHATUAMWU:  MNOC/NEAOBATENbHOCTb,
apudmeTnyecKas Nporpeccus, reomeTpuyeckas nporpeccus;

e PacnosHaBaTb apUPMETUYECKYIO U TEOMETPUYECKYIO MPOrpeccum npu pasHbiXx crnocobax
3afaHuA.

e BbINONHATL BbIYUCAEHUA C UCMNOAb30BaHMEM (GOPMYSA N-TO 4YfeHa apupmeTUHecKomn u
reoMeTpUYecKomn Nporpeccuii, CcyMmbl NEPBbIX N YNEHOB.

e M306parkaTb YneHbl NOCNEA0BATENIbHOCTM TOYKAMM Ha KOOPANHATHOM NNOCKOCTMU.

e PewaTb 3aZa4M, CBA3AHHbIE C YNCIOBbIMM NOCNEA0BATENBHOCTAMM, B TOM YMUCAE 33434M U3
peanbHOM }N3HM (C UCMOIb30BAHMEM Ka/IbKyNATOPaA, LMPPOBbLIX TEXHONOTUI).

e pewaTtb 334a4YM HA MNPOrpeccun, B KOTOPbIX OTBET MOXKeT ObiTb NoJyYeH
HenocpeacTBEHHbIM NOACYHETOM 6e3 NpuMeHeHua popmyn.

B noBcegHEBHOM }KU3HU U NPU U3YYEHUU APYrUX NPesMeToB:

®  1CM0/Ib30BaTb FPAadUKM peanbHbIX MPOLLECCOB M 3aBUCMMOCTEN A onpeseneHus
MX CBOMCTB (HambosbluMe U HaMMEHbLUME 3HAYEHMUA, MPOMENKYTKM BO3PaACTaHUA U ybbiBaHUA,
061aCTN NONOKUTENbHBIX U OTPULATENbHbIX 3HAYEHWUI U T.N.);

®  1CMO0/Ib30BaTb CBOMCTBA /IMHENHOM QYHKUMM U ee rpaduK Npu pelleHnn 3agay ms
Apyrux yuebHbix NnpegmeTos.

» CTaTUCTUKA U TeOpPUA BEPOATHOCTEN

e l/meTb npeacTaBlAeHME O CTATUCTUYECKMX  XAPAKTEPUCTUKAX, BEPOATHOCTM
CNy4YanHoro cobbiTna, KOMBUMHATOPHbIX 3a4a4ax;

e pewaTb npocTerwmne KOMOWHATOpHble  334ayM  MeToAOM  MPAMOro U
OpraHn3oBaHHOro nepebopa;

® peAcTaBNATb AaHHble B BUAE Tabauu, guarpamm, rpadmKkos;

® yuTaTb MHPOPMALMIO, NPeACTaBAEHHYIO B BUAE Tabauvubl, Anarpammel, rpaduka;

® OnpeaenATb OCHOBHbIE CTAaTUCTUYECKME XapPaKTEPUCTUKMN YNCNOBbIX HABOPOB;

®  OUEHMBATb BEPOATHOCTb COObLITUA B NPOCTEMLLNX CNYYAAX;

®  VMeTb NpeacTaBieHMe O PO/IN 3aKOHA BONbLLMX YNCEN B MACCOBbIX ABNEHUSAX.

B noBcegHEBHOM }KU3HU U NPU U3YYEHUU APYrUX NPeaMeTOB:

®  OLEHMBATb KOIMYECTBO BO3MOXHbIX BApUaHTOB meToLoM nepebopa;

® MMeTb MpeacTaBAEHME O POAU MNPAKTUYECKU [OCTOBEPHbIX M MAJIOBEPOATHbIX
cobbITUiA;

® (CpPaBHMBATb OCHOBHbIE CTAaTUCTUYECKME XAPAKTEPUCTUKKU, MOJYYEHHbIE B Mpouecce
peLleHnA NPUKNALHOM 33434M, U3YYEHUA PEaNIbHOrO ABNEHUSA;

®  OLEHMBATb BEPOATHOCTb PeasIbHbIX COOLITUN U ABNAEHUIM B HECIOMKHbIX CUTYaAUMSAX.

» TeKkcroBble 3a8auun

e PewaTb HEC/NOMHblE CIOXKETHbIE 3343a4M PasHblX TUMOB Ha BCe apudmeTnyeckue
AencTeus;

e (CTpoMTb MoOAeNb YCNoBWMA 33gaun (B BMAEe Tabauupl, CXeMbl, PUCYHKA WU
YPaBHEHMA), B KOTOPOMN AaHbl 3HAYEHUA ABYX M3 TPEX B3aMMOCBA3AHHbIX BEJIMYMH, C LENbIO
NMOWCKa peLleHunA 3a4a4u;

®  OCYyLEeCTB/ATb CNOCOO NOUCKA peLleHMA 33434M, B KOTOPOM pacCyKaeHMe CTpourTcA
OT YCN0BUA K TPeb60BaHWUIO NAn OT TPeb0BaHUA K YC0BUIO;

®  COCTaBAATb NJIaH pelleHunA 33434u;

®  BblAENATb 3TaNbl peLeHna 3a434u;
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®  VHTEepnpeTupoBaTb BbIMMCAUTE/NIbHbIE pe3ynbTaThl B 3agaye, WcCC/IeAoBaTb
nosly4eHHoe pelleHne 3a4a4m;

®  3HATb pPas/iNuMe CKOPOCTEN OOBEKTA B CTOAYEN BOAE, MPOTUB TEYEHMA U NO TEYEHULO
peKku;

e  pelwaTb 3aZa4M Ha HAXOXKAEHME YacCTU YMCNA M YMCNa MO ero YacTu;

e pewaTb 3agaynm pasHbiXx TMNOB (Ha paboTy, Ha TMOKYMNKWM, Ha [ABUNKEHUE),
CBA3bIBAIOLLUX TPU BEIUYNHDI, BbIAENATb 3TU BE/IMYMNHbBI MU OTHOLLEHUS MEKAY HUMU;

®  HaxoAWMTb MPOLEHT OT YMCAA, YUCAO MO MPOLEHTY OT HEro, HaxoAMUTb NPOLEHTHOe
CHUXEHME UK NPOLEHTHOE NOBbIWEHNE BEINYMHDI;

®  pelwaTb HEeC/IOXKHbIe IorMYecKme 3aa4m MeTOA0M PACCYKAEHWNA.
B noBceaHEBHOM }KU3HU U NPU U3YYEHUU APYrUX NPeaMeToB:

e  BblABUraTb rMNOTE3bl O BO3MOMHbIX MpeaenbHbiX 3HAYEHUSAX WUCKOMbIX B 3ajaye
BE/IMYMH (AenaTb NPUKUAKY).

» WcTtopua matemaTuKu

e OnucbiBaTb OTAENbHbIE BblAAIOWMECA Pe3y/bTaTbl, MNOJYYEeHHble B XO4€e Pa3BUTUA
MaTeMATUKKN KaK HayKu;

e  3HaTb NPMMEpPbI MaTEMATUYECKUX OTKPbLITUI M NX aBTOPOB, B CBA3M C OTEYECTBEHHOM
N BCEMMUPHOW UCTOpUEN;

®  MOHWMMaTb PO/Jb MaTEMATMKKN B pa3BUTUM Poccum.
MeToAabl MaTeMaTUKH

e BbibupaTb NOAXOAAWMA M3YYEHHbIN METOL ANA PEeweHUM W3YYEeHHbIX TUMNoB
MaTeMaTUYEeCKUX 3a4ayY;

e [lpuBoAUTb NPUMEpPbI MaTEMATMYECKMX 3aKOHOMEPHOCTEM B  OKpYyrKaloLlen
AEeNCTBUTENbHOCTU U NPON3BEeAEHMAX UCKYCCTBA.

BbINYCKHUK NONY4YUT BO3MOXKHOCTb HAayunTbCa B 7-9 Knaccax gna obecneyeHma BO3MOXKHOCTU
ycnewHoro npoaon:KeHnsa o6pasoBaHua Ha 6a30BOM U yrny61EHHOM ypOBHAX
dnemeHTbl TEOPUU MHOKECTB U MaTEMaTUYECKOU NOTUKU

e Onepuposams? noHAMuUAMU: onpedeseHue, Meopemd, aKCUOMA, MHOMecmeo,
XAPaKmMepucmuKu MHOXEeCcmead, 37eMeHmM MHOXEeCcmea, rycmoe, KOHe4YHoe U bGeCcKoOHe4YHoe
MHOXEeCcmeo, MOOMHOMecmao, NPUHAOGAEHHOCMb, BK/OYEHUEe, Pa8eHCMB80o MHOXecms;

®  U306paXAMb MHOXECMBA U OMHOWeEHUEe MHOXECMS C MOMOWbIo Kpy2o8 Jlinepa;

e onpedenams MPUHAOMAEIHOCMb 371eMeHma MHoxecmsy, 06beOuHeHuU U
nepeceyeHur0 MHOX(ecms;

® 30008aMb MHOMECMBO C MOMOWbIO MepeyucaeHus 3/71eMeHmos, C08eCHO20
OnNUCAHUSA;

e onepuposams  MOHAMUAMU:  B8bICKA3bIBAHUE, UCMUHHOCMb U  /IOHHOCMb
BbICKA3bIBAHUSA, OMPUYAHUE BbICKA3bI8AHULU, onepayuu HAO BbICKA3bIBAHUAMU: U, UAU, He,
YC/108HbIE BbICKA3bIBAHUA (UMMAUKAUUU);

®  CMpPOUMb 8bICKA3bIBAHUSA, OMPUUAHUSA 8bICKA3bI8AHULU.

B noBceaHEBHOM YKU3HU U NPU U3YYEHUU APYrUX NPesMETOB:

®  CMpPouUMb Yernovku yMOo3aKA4YeHUl Ha OCHOBe UCM01b6308AHUA NMPABUs A02UKU;

®  UCronb308amMb MHOMECMsa, Oofnepayuu ¢ MHOXEeCmsamu, UX 2paguyeckoe
npedcmasneHue 015 ONUCAHUS PeasbHbIX MPOUECcos U AeseHul.

Yucna

23pechb 1 fanee — 3HaTb ONpeAeneHne NOHATUA, YMeTb NOACHATb ero CMbIC/1, YMETb UCMOAb30BaTh NOHATUE U €ro
CBOICTBa NPM NPOBEAEHUM PACCYKAEHMWMN, AOKA3ATENbCTB, PELIEHMM 3a4au.
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e Onepuposamb MOHAMUAMU: MHOMECMB0O HAMYPAsIbHbIX YUCEs, MHOMECMEBO UesbiX
yucesi, MHOM(ECMB0 PAUUOHAAbHbLIX Yuces, UPPAYUOHA/IbHOE YUC/0, K8AOPAMHbIl KOpeHsb,
MHoOMcecmeo OelicmeumesibHbIX 4ucCes, 2eoMempuyecKas UHmMepnpemayus HamypasnbHelX,
yesbix, payUoHasbHbIX, OelicmaumersbHbIxX Yuces;

®  [IOHUMaMb U 06BACHAMb CMbICA MO3UYUOHHOU 3arnucu HaMypPasabHO20 YUCAa;

®  BbLINO/AHAMbL  BbIMUCAEHUS, 8 MOM 4ucie C UCMOMAb308AHUEM  MPUEMOS
PAYUOHAbHbIX 8blYUCAEHUU;

®  B8bLINOAHAMb OKpYyaneHue PayUoHasbHbIX Yucesn ¢ 3a0aHHOU MoYHOCMbio;

®  CpPaBHUBAMb PAUUOHAbLHbIE U UPPAYUOHAbHbLIE YUCAA,

e [IpedcmasaamMs PpayuoHAsIbHOE YUC/O 8 8ude decamuyHoli Opobu

®  yrnopAa0o4u8aMs Yucaa, 3arucaHHble 8 sude 0bbikHoseHHOU u decamuyHoli Opobu;

e  Haxodumb HOL u HOK 4ucen u ucrnons3o08ame Ux npu peweHuu 3a0au.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYrUX NPeaMeToB:

® [IpUMeHAMb Npasuna nPUbAUXEHHbIX 8bl4UCAEHUU MPU peweHUU MPaKmMu4YecKux
3a0ay4 u peweHuu 3a0ay Opyaux y4ebHoix npedmemos;

®  B8bLINO/AHAMb CPABHEHUE PEe3ysbmamos 8bl4uUcaeHUl npu peweHuU npaKkmu4yecKux
3a0a4, 8 MoOM Yucse npubauMeHHbIX 8blyucaeHul;

®  COCMABAAMb U OUEHUBAMb YUC/08bIE BbIPAXEHUA MPU peweHUU MPaKmu4ecKux
3a0ay4 u 3a0a4 U3 Opyaux y4yebHbIx Npedmemos;

®  3QMUCLIBAMb U OKPy27Amb YUC/108ble 3HAYEHUSA pPeasbHbIX 8enUYUH C
UCrnosab308aHUEM PA3HbLIX CUCMEM U3MEPEHUS.

ToXKpecTBeHHble Npeobpa3zoBaHUA

e Onepuposams MOHAMUAMU CMeneHU € HaMypasbHbIM MoKa3amesem, cmerneHu ¢
uesibiIM ompuyamesnbHbIM rokazamenem;

®  8bINOAHAMbL Peobpa3zo8aHUA Uesnbix BbipaxceHul: Oelicmeua ¢ OO0HO4Y/eHaMU
(cnoxceHue, sbldumMaHuUe, yMHoOXeHue), delicmeusa ¢ MHO204/1€HaMU (C/IOX(eHUe, 8blYUMAHUe,
YMHOM(EeHUe);

®  B8bLINOAHAMb PA3/0OHEHUE MHO204/€H08 HA MHOMUMENU OOHUM U3 crnocobos:
8blHeceHue 30 CKOBKY, 2pynnupoeKa, Ucrosnb308aHUE hOPMYs1 COKPAULEHHO20 YMHOM(EeHUS;

e 8bI0eAMb K8AOPAM CYMMbI U PpA3HOCMU 0OHOY/1eHO8;

®  PACKAa0bIBAMb HA MHOX(UMeAU K8AOpamMHblli mpéxyneH;

®  B8bLINOAHAMb Peobpa3zoeaHuUs 8bipaxceHull, codepucauwjux cmerneHu C Ueabimu
ompuyamesnibHbIMU OKA3aMenamu, nepexooums om 3anucu 8 8ude cmerneHu C Yesabim
ompuyamesbHbIM MOKA3amesnem K 3anucu 8 sude opobu;

®  8bINOAHAMb MNpeobpa3osaHus OPOBHO-PAYUOHANbHBIX 8blpaxceHUll: COoKpaujeHue
Opobeli, npusedeHue anzebpauyeckux Opobeli K obuiemy 3HAMEHAMEnNo, CAOMEHUE,
YMHOM(eHuUe, OesneHue anzebpauyeckux Opobeli, so3sedeHue anzebpauyeckoli Opobu e
HamMypasnsHyr U Ueayro ompuyamesnsHyr cmerneHs;

®  8bINOAHAMb NNPeobpa3o8aHUsA 8bipaxceHUl, COOePHaWux KBAOPAMHbIe KOPHU;

®  8bI0EAMb KBAOPAM CYMMbI UAU PA3HOCMU 08YYsEeHd 8 BbIPAHEHUAX, COOEPHAUUX
Keao0pamHeble KOpHU;

®  8bINosIHAMb NPeobpa3osaHuUA sbipaxteHull, codeprcaujux mooyso.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYrUX NPeaMeTOB:

® 8bINosHAMbL npeobpasosaHus u Odelicmeus C 4YUCAGMU, 3QMUCAHHLIMU 8
CMaHOapmHom suoe;

®  8blrosIHAMbL Npeobpa3zosaHus aneebpauveckux 8blpaxceHull npu peweHuu 3a0a4
dpyaux yuebHbIx npedmemos.

YpaBHEHUA U HepaBEHCTBA
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e Onepuposamb MOHAMUAMU: YypasHeHUe, HepaseHCMB0, KOPEHb YPABHEHUs,
peweHue HepaseHCMBA, pPABHOCUsMbHbIE YypasHeHUs, obnaacme onpedeneHUA ypPABHEHUA
(HepaseHcmea, cucmemsbl ypasHeHUl uau HepageHcmMs);

® pewams AuHeliHble YypasHeHUA U YPaBHEHUs, C800UMblE K AUHelHbIM C MOMOWbO
moxo0ecmeeHHsbIX npeobpazosaHul;

® pewamb KeadpamHsvie YpasHeHUA U YypasHeHUs, C800UMble K K8AOPAMHbIM C
MOMOWbI0 Mox0ecmeeHHbIx npeobpazosaHull;

o pewamb OpobHo-nuUHeliHble ypasHeHUs;

e pewamb npocmeliuue  UPPAUUOHAsIbHbIE  ypasHeHuUs  euda ,/f(x)za,

f(x)=m;

e pewams ypasHeHus suda X" =a;

e pewamb YpasHeHUA CHNOCOOBOM pPa3/OHEHUA HA MHOXUMmMenu U 3aMeHbl
nepemeHHoU;

®  UCr0/a6308aMb MEMOO UHMepPB8as o8 0718 peuweHus yesbix U OpobHO-payUOHAMbHbIX
HepaseHcmMs;

e pewameo auUHeliHble ypaBHEHUA U HepaseHcmaa ¢ napamempamu;

®  pewamob Hec/noMHble KBAOPAMHbIE yPABHEHUS C Napamempom;

®  pewamb HeC/n0MCHble cucmemMbl AUHeliHbIX ypasHeHul ¢ napamempamu;

®  pewamo HeC/10MHCHble YPAaBHEHUS 8 UEsblX YUCAaX.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYrUX NPeaMeToB:

®  COCMABAAMb U pewams sAuHeliHble U KBAOPAMHbIe ypa8HEeHUS, YPABHEHUA, K HUM
ceodAwuecs, cucmemol suHelHbIX YypasHeHUl, HepaseHcM8 npu peweHuu 3a0a4y Opyaux
yuebHbIX npedmemos;

®  BbIMo/IHAMb OUEHKY rnpasdonodobusa pe3ynbmamos, nosay4yaemsix npu peweHuu
NUHelHbIX U K8adpamHsbIX ypasHeHuli u cucmem suHeliHbiX ypasHeHUll u HepaseHcms rnpu
peweHuu 3a0a4 0pyaux y4ebHoix npedmemos;

e 8bIbBUPaAMbL coOoMeemMcmeyuue ypPasHeHUs, HepPaseHcmsa uau Ux cucmemsl 05
cocmassneHUA mamemamuyeckoll mooesnu 3a0aHHOU peanbHOU cumyauyuu uau rnPUKAadHol
3a0ayu;

®  YyMemb UHMeprnpemuposams nosy4eHHslIl npu peweHuU ypasHeHUs, HepaseHcmea
uau cucmemol pesynemam 8 KoHmekcme 3a0aHHOU peanbHoU cumyauyuu uau fpukaaoHol
3a0a4u.

DYHKLMUM

e Onepuposamb MOHAMUAMU: (PYHKYUOHA/AbHAA 3A8UCUMOCMSb, (PYHKUUSA, 2paghuK
¢yHKYuUU, crnocobebl 3a0aHUs yHKUUU, apeymeHm U 3Ha4eHue ¢yHKUuu, o0baacme
onpedeneHus U MHOXECmBo 3Ha4vyeHul GyHKUYUU, Hyau GYyHKYUU, [NPOMEHCYMKU
3HOKOMOCMOAHCMBA, MOHOMOHHOCMb (PYHKUUU, YEMHOCMb/HEYEMHOCMb hyHKUUU;

e cmpoumb  epaguku  auHeliHol,  kKeadpamuyHol  ¢yHKyul, obpamHoli
nponopyuoOHaAbHOCMU, (hyHKUUU 8uda: Y = a+ﬁ, y=vJx,y=3x, y= x|,

® Ha npumepe Keadpamu4HoU GhyHKUUU, UCMOMAb308aMb NPeobpa308aHUA 2padUKa
¢yHkyuu y=f(x) 0na nocmpoerus epagpukos pyHkyuli y = af (kx+b)+c;

®  coCcmassamMe ypasHeHus npsamol no 3a0aHHbIM yca08uaMm: npoxoosaueli yepes dse
MOYKU € 300AHHbLIMU KoopOuHamamu, rnpoxodaweli yepe3z OAHHYIO MOYKY U napannesnsbHol
daHHol npamol;

e uccnedosame PyHKUUIO 110 eé 2paghuky;
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®  HAXo00UMb MHOM¥Eecmeo 3Ha4yeHul, Hyau, M[POMEeXymKu 3HAKOMOCMOAHCMEA,
MOHOMOHHOCMU K8AOpamuyHoU yHKUuU;

®  onepuposamse MNOHAMUAMU: MOC/1e008aMeIbHOCMb, APUPMEMUYECKAA MPOo2pPeccus,
2eomempu4eckas npozpeccus;

®  pewamob 340a4YU HA APUGBMEMUYECKYIO U 2e0MeMPUYECKYIO NPo2peccuro.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYrUX NPeaMeToB:

®  UAAICMPUPOBAMb C NMOMOWbIO 2pahUKa PeasibHy 3d8UCUMOCMb UAU Mpouecc rno
UX XapaKmepucmuKam,

®  UCnoab308amMeb ceolicmea u epaguKk KeaopamuyHol yHKUUU rpu peweHuu 3a0a4
u3 0pyaux y4ebHsix npedmemos.

TeKcToBble 3a4a4un

e Pewamb npocmele U CAOXHbIE 3a0Q4YU PA3HLIX MUMO8, O MAaK#e 3a0a4u
nosobiweHHoU mpyodHocmu;

®  UCM0ab308AMb PA3HbIE KPAMKUE 3aMUCU KAK MoOesnu MeKCMo8 C/I0MHbIX 3a0a4
0718 nocmpoeHuUs NoUCcKos8ol cxemsl U peweHus 3a0ay;

®  paszau4yame MoOeslb MmeKcma U MoOesnb peweHUs 3a0a4u, KOHCmMpyuposame K
00HoU modenu peuweHus Hecs1oxHoU 3a0a4u pa3Hele Moldesau mekcma 3a0a4u;

e 3HOMb U npumeHams 0ba crnocoba noucka peweHus 3a0a4 (om mpebosaHus K
yC08UIO0 U OM ycr108Usl K mpebosaHuo);

e moOenuposamoe paccyxOeHUsA MNpu MoucKke peweHus 3a0a4 C MoMowblo 2pag-
cxemol;

®  8bI0eAMb 3MAnbl pewleHuA 3a0a4u U co0epHaHue Kax0020 smarna;

® ymMemb 8bl6UPAMb ONMMUMAsbLHLIU MEMOO peweHuUa 3a0a4u U 0co3Hasame 8vibop
memooa, paccmampueame pPasauYHele Memoosl, HAX0O0UMb Pa3Hble peweHUs 3a0a4u, ecau
B803MOM(HO;

®  QHAAU3UPOBAMb 3aMPYOHEHUA NMPU peweHuu 3a0ay;

®  8blMoAHAMb pasnu4Hsle npeobpaszosaHus npeodnoxceHHoU 3a0auyu,
KOHCMpyuposams Hosble 3a0a4u U3 0aHHOU, 8 MOM Yucse obpamHsle;

® UHMepnpemMuposamMb B8bl4UC/AUME/bHbIE pe3ysabmamsl 6 3ada4ve, UCCAe008aMb
nosy4eHHoe peweHue 3a0a4u;

®  QHOAU3UPOBAMbL BCEBO3MOMCHbIE CUMYAUUU B83AUMHO020 PACMOAOHEHUA 08yX
06beKmMos U UaMeHeHUe UX XapaKmepucmuk rnpu coeMecmHom 08UMCEHUU (CKOpoCmb, 8peMms,
paccmosHue) npu peweHuu 3a0a4 Ha O0suxceHue 08yx 06bEKMo8 KaK 8 OOHOM, MAK U 8
MPOMUBOINOAOHHbLIX HANPABAEHUAX;

® uccnedosamb 8CEB03MOM(HbIE CumMyauuu npu peuweHUU 3a0a4 Ha OsuUXceHue 1o
peKe, paccMampusame pa3Hble cucmemMsl 0McYéma;

® pewams pazHoobpasHele 3a0a4YU «HA Yacmuy,

e pewamb u 060CHOBbIBAMb CB0E peulieHue 3a0a4 (8bidenmb MAamMemMamu4yecKyro
OCHOBY) HO HOXOX(OeHue Yacmu Yucaa U Yucaa rno e2o Yacmu Ha OCHOBE KOHKPEeMmMHO20 CMbICAd
Opobu;

®  0C03HABAMb U 0b6BACHAMbL UOEHMUYHOCMb 3a0a4 PA3HbIX MUMO08, CBA3bI8AOUUX
mpu eenu4yuHsl (Ha pabomy, Ha MOKYNKU, HA OBuUMeHUe).8bidesnamb 3mu B8eaAuU4UHbl U
OMHOWEeHUA Mex0y HUMU, MPUMeHAMb UX [pu peweHuu 3a0a4, KOHCMpyuposameo
cobcmeeHHble 3a0a4 YKa3aHHbIX Muros;

e 81a0emob OCHOBHbIMU MemoOaMu peuwleHua 30004 HA CMecu, Criassl,
KOHUeHmpauyuu,

e pewamb 30004U HA [POUEHMbI, 8 MOM Yucse, C/I0XHble [PouyeHmMsl C
0b60CHOBAHUEM, UCMONb3YA PA3HbIE Crocobbl;
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e  pewamse si02udecKue 3a0a4u pasHsiMu crnocobamu, 8 mom yucne, ¢ 08yms baokamu
u ¢ mpemsa 6510Kamu OaHHbIX C MOMOWb0 Mabauy,

e pewamb 3a0a4u o0 KOMOUHAMOPUKeE U meopuu eeposmHocmell HA OCHogse
UCrnosab308aHUA U3yYeHHbIX Memo0o8 U 060CHO8bIBAMb peweHue;

®  pewamb Hecs10#Hble 3a0a4U M0 MaMeMamu4yeckKoli cmamucmuke;

e 08n1a0emo OCHOBHbIMU memodamu peweHus CHOX(emHbIX 3a00a4:
apugpmemuueckuti, aneebpauveckuli, nepebop sapuaHmos, ceomempuveckul, epaguyeckud,
MPUMEeHAMb UX 8 HOBbIX 10 CPABHEHUIO C U3YYeHHbIMU CUMYAUUAX.

B noBceaHEBHOM XKU3HU U NPU U3YYEHUU APYrUX NPesMeToB:

e gbldenamb Mpu peweHUU 3a0a4 XapaKkmepucmuku paccmampusaemoli 8 3adaye
cumyayuu, omsau4yHele om  peanbHulx (me, om Komopblx abcmpaz2uposanucs),
KOHCMpyuposame HO8ble cumyayuu C y4émMoM 3mux Xapakmepucmuk, 8 YacmHocmu, rnpu
peweHuU 30004 Ha KOHUEHMpPAayuu, y4umsieams naomHoOCMs 8eWecmasa;

® pewamb U KOHCMpyuposamse 3a0Q4YU HA OCHOBE PACCMOMPEHUA PEasnbHbIX
cumyayuti, 8 Komopbix He mpebyemca moYHbIl 8bl4UCAUMEbHbIU pe3yabmam;

e pewamb 300a4YU HA OBUMEHUE 0 peKe, PACCMamMpuUeas pPa3Hbie Ccucmemsi
omc4yema.

CTaTUCTUKA M TeopuA BepoATHOCTer

e Onepuposame MOHAMUAMU: cmoabyamele U Kpyaosble Ouazspammel, mabauybl
OaHHbIX, CcpedHee apugpmemuyeckoe, meduaHa, Haubonbwee U HAUMeHbuwlee 3HA4YeHUs
8bl6OPKU, pasmax e8blbopku, oOucnepcus U CMAHOAPMHOEe OMKs/AOHeHuUe, cay4alHas
U3MeH4u80CMb;

® u3sseKamMb UHGopmMmayuro, npeocmassneHHyro 8 mabauyax, HA Oua2pPaAMmMax,
epacguxax;

e cocmasname mabauysl, cmpoums Ua2pPAMMbI U 2pAGUKU HAG OCHOB8E OAHHbIX;

e ornepuposame MOHAMUAMU: (PAKMOPUAA YUCAd, NepecmaHo8KU U COYemaHus,
mpeyzaonoHUK lackana;

®  [IpUMEeHAMb NPasuso NPoU3eedeHus rNpu peweHUU KOMOUHAMOPHbIX 300aY;

e onepuposame noHAMUAMU: caydaliHelli onsbim, cay4valiHell 8bibop, ucnsimaHue,
anemeHmapHoe cayvaliHoe cobbimue (ucxod), Kaaccu4yeckoe onpedesneHue 8eposmHocmu
cnyyaliHo2o cobbimus, ornepayuu Hao cay4aliHbIMu cobbimuamu;

® 1pedcmasaaMs UHGPOPMAYUIO C MOMOW,bIo Kpyaos dlinepa;

e pewamb 300Q4YU HA BbIYUC/AEHUE B8epoSMHOCMU C [Mo0c4emoM Kosauyecmed
8aPUAHMOB C MOMOUW,bI0O KOMBUHAMOPUKU.

B noBceaHEBHOM }KU3HU U NPU U3YYEHUU APYTUX NPeaMeTOB:

® u3sB/neKams, UHMepnpemuposams U  npeobpazosvisams  UHHOPMAYUIL,
npedocmasneHHyrww 8 mabauyax, Ha Oua2pamMmax, 2pagukax, ompaxcarowyto ceolicmea u
XapakmepucmuKu peasibHbIX MNpoueccos u asneHull;

e onpedenams cmamucmu4eckue XapakmepucmuKku 8bI60poK no mabauyam,
ouazpammam, 2paguKkam, 86lMoOMHAMb CPABHEHUE 8 3A8UCUMOCMU OM Uesu peuweHus 3a0a4u;

®  OUeHUBAMb 8ePOAMHOCMb PeasbHbix cobbimuli u AeneHull.

BbINYCKHUK NOAYYUT BO3MOXKHOCTb HayunTbca B 7-9 Knaccax AN ycnewHoro NpoAo/KeHus

obpasoBaHuA Ha yrny6NEHHOM ypOBHE
dNeMeHTbl TEOPUU MHOKECTB U MaTeMaTUUYECKOM NI0rMKHN
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e (CB0O60AHO OMNEpPMpPOBaTb® MOHATUAMM: MHOMKECTBO, XapaKTEPUCTUKM MHOMKECTBa,
3N1eMEeHT MHOeCTBa, NyCcToe, KOHeYHoe U OecKoHeYHOe MHOMeCTBO, MNOAMHOMECTBO,
NPUHaANEKHOCTb, BKAOYEHME, PAaBEHCTBO MHOXKECTB, CNocobbl 3a4aHME MHOMeCTBa;

®  334aBaTb MHOXECTBA pa3HbIMKU cnocobamu;

®  NpOBEPATb BbINOJHEHNE XapaKTEPUCTUYECKOrO CBOMCTBA MHOXECTBA;

e cBOOOAHO OMEPMPOBATb MOHATUAMMWU: BbICKA3biBAHUE, WUCTUHHOCTb U JIOXKHOCTb
BbICKa3blBaHWSA, C/I0XKHblE M NPOCTblE BbICKa3blBaHWUS, OTPMLAHNE BbICKa3blBaHWIA; ICTUHHOCTb U
JNIOXKHOCTb YTBEPXAEHUA W ero OTPWULAHWA, Onepaunu Hag, BbICKA3blBAHMAMU: U, WAW,
He;yCNOoBHbIe BbICKa3biBaHMA (MMNAKKaLMN);

®  CTPOWUTb BbICKa3blBaHWUA C MCMOJIb30BaHMEM 3aKOHOB a/irebpbl BbICKa3bIBaHUN.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYrUX NPeaMeToB:

®  CTPOWUTb PACCYKAEHMA HA OCHOBE NCMOAb30BAHUA NPABUA IOTUKMK;

®  LCMNO/Ib30BaTb MHOMECTBA, OMepaUMnm C MHOMKecTBamn, ux rpaduyeckoe
npeacraBaeHne AnA ONUCaHUA peasibHbIX MPOLECCOB U ABMEHUN, NPU pPeLleHnn 3a4a4 Apyrux
y4ebHbIX NpeaMeToB.

Yucna

e (CBobogHO onepupoBaTb MNOHATUAMM:  HaTypalbHOE  4YUCAO, MHOMECTBO
HaTypafbHbIX YMCEN, UEN0E YMCN0, MHOXECTBO UENbIX 4uces, O0ObIKHOBEHHasa Apobb,
AecATUYHAnA Apobb, CMElaHHOEe YMCNO, PaLMOHANbHOE YMCI0, MHOMXKECTBO PaLMOHA/bHbIX
yucen, MPPaLUOHANIbHOE UYMUCNO, KOPEHb CTENEeHW N, AEUCTBUTE/IbHOE YUC/I0, MHOMKECTBO
OENCTBUTENbHbIX  YuCen, reomeTpuyeckas MHTepnpeTauusa HaTypanbHbIX, uenblx,
PauUMOHabHbIX, AEACTBUTENbHbIX YNCEN;

® MOHMMATb U OODBACHATL pasHULY MeXKay MO3ULUMOHHON W  HEeno3ULUOHHOM
CUCTEMAMM 3aNnUCK YUCen;

e  MepeBOoAUTb YMCNA U3 OAHOMN CUCTEMbI 3aMUCK (CUCTEMbBI CYUCIEHNS) B APYTYIO;

e [0Ka3blBaTb M MUCNOMb30BaTb MPMU3HAKM geammoctm Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMbI U NPOU3BEAEHMA YNCEN NPU BbINOAHEHUM BbIYNCIEHUI N PELLEHUN 3a4aY;

®  BbIMNOAHATb OKPYrNeHWE PaALMOHANbHbIX U MPPALMOHANbHbIX YMCEN C 3aJaHHOM
TOYHOCTbIO;

®  CpaBHWBATb AEMUCTBUTE/IbHbIE YMC/1A PAa3HbIMK cnocobamu;

®  yropsAo4YMBaTb YMCAA, 3aMUCaHHble B BUAE ODbIKHOBEHHOW U AecATUYHOMN Apobw,
yncna, 3anMcaHHble C WCNONb30BaHMEM apUPMETUYECKOro KBaAPATHOIO KOPHA, KOpPHEMN
cTeneHn 6onblie 2;

e Haxoamtb HOO wn HOK umcen pasHbiMM cnocobamum M Mcnonb3oBaTb UX MNpwu
pelweHnn 3agay;

®  BbINO/HATb  BblYUCAEHMA W nNpeobpasoBaHMA  BbIPa*KEHWUM,  COAEpXKaLLMX
OEeNCTBUTENbHbIE YNCNA, B TOM YMCE KOPHU HaTypabHbIX CTENEHEN.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYrUX NpeaMeToB:

®  BbINOAHATL U 0OBACHATL pe3ysbTaTbl CPAaBHEHWUA PE3Y/NbTAaTOB BbIYUCAEHUA NpU
pelweHnn NpakTUYECKUX 33434, B TOM YMcie NPUBAUMKEHHbIX BbIYUCIEHWNI, UCNONb3YA Pa3Hble
Ccnocobbl cpaBHEHM;

®  3aMNuCblBaTb, CPaBHWBATb, OKPYIATb YUCNOBbIE AaHHbIE PeasibHbIX BE/INYUH C
MCNoOIb30BaHMEM Pa3HbIX CUCTEM U3MEPEHMUA;

3 3pechb 1 fanee — 3HaTb onNpedeneHne NOHATUA, 3HaTb M YMeTb J0Ka3blBaTb CBOICTBA (MPU3HAKM, €C/IN OHU eCTb)
MOHATUA, XapaKTEPU30BaTb CBA3U C APYIVMU MOHATUAMM, NPEACTaBAAA OAHO MOHATME KaK YacTb L@/ I0CTHOro
KOMM/IEeKca, UCMOb30BaTh MOHATUE M €ro CBOWCTBA NPW NPOBEAEHUN PaCCyXAeHWUN, A0Ka3aTeNbCTB, pelleHnm
3afau.
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® (COCTaB/iATb W OLEHMBATb pPa3HbIMM CNOCOBAaMM  YUCNOBbIE BbIPAXKEHMA MpU
peLeHMM NPaKTUYECKMX 33434 M 33434 U3 ApYrux y4ebHbIX NpegMeTos.
ToxaecTBeHHble NnpeobpasoBaHus

e (CB0o60OAHO OMNEpUPOBaATb NOHATUAMM CTEMEHM C LLENbIM U APOOHbIM NOKa3aTeNem;

® BbINO/JIHATb [0KA3aTe/IbCTBO CBOWCTB CTENEHW C UEAbIMW U APO6HbIMUK
nokasaTtenamu;

e 0OnepuvpoBaTb MOHATUAMMU «OAHOYSIEH», «MHOMOYNEH», «MHOrOYNEeH C OAOHOW
nepeMeHHOM», «MHOTOYNEH C HECKO/NIbKMMU NepeMeHHbIMU», KO3DDULMEHTbI MHOFOYNEHA,
«CTaHAAPTHasA 3aMMCb MHOTOYNEHa, CTeneHb OAHOUYIEHA U MHOTOY/1EHa;

e cBOOOAHO BMAAETb NpMemamm npeobpasoBaHUA LebiX U APOOHO-PaLMOHANbHbIX
BblpaXKeHU;

®  BbLIMNO/IHATL PaA3/I0KEHNE MHOIOYIEHOB HA MHOMWUTENU pasHbIMM cnocobamu, ¢
NCMONb30BaHMEM KOMBMHALNIN PA3INYHBIX NPUEMOB;

® 1Cnosb30BaTbh Teopemy BueTta n Teopemy, obpatHyto Teopeme BueTta, gna noucka
KOPHEWN KBaApaTHOro TpéxyaeHa 1 ANA peleHna 3a4a4, B TOM YMCAe 33434 C NapameTpamu Ha
OCHOBE KBaApPaATHOIO TPEXYNEHa;

®  BbINO/IHATb AeNE€HNE MHOTOY/IEHA HA MHOTOY/IEH C OCTaTKOM;

®  [0Ka3blBaTb CBOWCTBA KBAAPATHbIX KOPHEN N KOPHEW CTeneHu n;

®  BbINO/JIHATL NPe06pPa30BaHMA BbIPAXKEHUM, COAEPHKALLMX KBAAPATHbIE KOPHU, KOPHU
cTeneHu n;

e cBOBOAHO OMNepMpoBaTb MOHATUAMM KTOXAECTBOY, KTOMAECTBO HAa MHOMKECTBEY,
«TOXAECTBEHHOE Npeobpa3oBaHmMe;

®  BbINOHATb pasnnyHble npeobpasoBaHusa BbIPaXKeHUN, coAeprKaLLmX
MOAYHM.(JF) = x"

B noBcegHEBHOM }KU3HU U NPU U3YYEHUU APYrUX NPeaMeToB:

®  BbINO/JHATbL NPeobpa3oBaHMA U AeNCTBUA C BYKBEHHbIMU BbIPAXKEHUAMMU, YNCNOBbIE
K03pPUUMEHTbI KOTOPbLIX 3aNNCaHbl B CTAaHAAPTHOM BUAE;

®  BbINO/MHATL MNPeobpa3oBaHMA PALMOHANbHBIX BbIPAXKEHUA NpU pelweHun 3aaad
ApYyrux y4ebHbIx NnpeameTos;

®  BbINO/JIHATL MPOBEPKY NpPaBaonofobua ¢uU3MYEecKUX U XMMUYECKMX GOPMYN Ha
OCHOBE CPaBHEHUA Pa3MepPHOCTEN U BaIEHTHOCTEN.

YpaBHEHUA U HepaBeHCTBa

e (CBobogHO onepupoBaTb MOHATUAMM: YpPaBHEHWE, HEPABEHCTBO, PaBHOCU/bHblE
YPaBHEHMA M HEepaBeHCTBa, YypaBHEHMe, ABAAIOLWLEeCA CAeACTBMEM APYroro ypasBHEHWUA,
YypaBHEHWA, PAaBHOCU/IbHbIE HA MHOXECTBE, PAaBHOCW/IbHble Npeobpa3oBaHMA YypaBHEHU;

e pewaTtb pa3Hble BWUAbl YPAaBHEHUIM U HEPABEHCTB M MX CUCTEM, B TOM uucne
HeKoTopble ypaBHeHUA 3 u 4 cteneHen, APO6HO-paLMOHaNbHbIE N NPPALLMOHA/IbHDIE;

e 3HaTb Teopemy Bueta gns ypaBHeHW CTeNeHW Bbllle BTOPOW;

®  MNOHMMaTb CMbIC/1 TEOPEM O PABHOCU/bHbLIX U HEPABHOCUbHbLIX NPeobpasoBaHMAX
YPaBHEHUI U YMETb UX JOKA3bIBATb;

® B/IAAETb Pa3HbIMM METOAAMWU pPEeLIEHUA YPABHEHWUM, HEPABEHCTB U UX CUCTEM,
ymeTb BblOMpaTb MeToA pelleHns n 060CHOBbIBaTb CBOW BbIOOP;

®  1CM0/Ib30BaTb METOA MHTEPBANOB A/18 PELIEHNA HEPABEHCTB, B TOM Yncne ApobHo-
PaLMOHANbHbIX U BKAOYAIOLWLMX B CEBA MPPALMOHAbHBIE BbIPAXKEHUSA;

e pewaTb anrebpanyeckme ypaBHEHUA U HEPABEHCTBA M UX CUCTEMbI C NapaMeTpamm
anrebpanyeckmm m rpadpuyeckum metogamu;

®  BNAAETb Pa3HbIMM METOAAMM [A0KA3aTe/IbCTBA HEPABEHCTB;
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®  pelaTb YpaBHEHMUA B LLE/IbIX YMUCNAX;

e un306parkaTb  MHOXeCTBA  Ha  MNJOCKOCTM,  334aBaemble  YPaBHEHUAMM,
HepaBeHCTBAMM U UX CUCTEMAMM.
B noBceAHEBHOM XU3HU U NPU U3YYEHUU APYrUX NPeaMeTOoB:

®  COCTaB/ATb W pelwaTb YPaBHEHWUA, HEPABEHCTBA, MX CUCTEMbI NPU pPeLleHUn 3a4ay
APYrnxX y4ebHbIX NpeaMeToB;

®  BbINO/IHATL OLEHKY MpaBAonoAobua pesynbTaToB, MOAYYaEMbIX MPU peleHun
Pa3/INYHbIX YPABHEHUIM, HEPABEHCTB M WX CUCTEM MNPU pPELUeHUM 33aZad APYrux y4yebHbIX
npeameToB;

® COCTaBNATb M pewaTb YPaBHEHUA WU HEPABEHCTBA C MapameTpamu MpwU pelleHuun
3a/iay Apyrux y4ebHbIx NnpeameTos;

®  COCTaBNATb ypaBHEHWE, HEPABEHCTBO MM UX CUCTEMY, OMUCbIBAOWME PeasibHYH
CUTYaUMIO AW NPUKAASHYIO 3a4a4y, MUHTEPNPETUPOBATL NOYYEHHbIE Pe3y/bTaThbl.
dYyHKLUMM

e (CB0ob60OAHO ONEpMpPOBaTb MOHATUAMM: 3aBUCUMOCTb, GYHKLMOHANbHAA 3aBUCUMOCTb,
3aBMCMMAA M He3aBUCMMAs NepemeHHble, GYHKUMA, cnocobbl 3aaaHna GYHKLUKU, apryMeHT m
3Ha4yeHue QyHKLMK, 061acTb onpeaeneHna U MHOMXECTBO 3HAYEHUA QYHKLMU, HYAN PYHKLMMK,
NPOMENKYTKM 3HAKOMOCTOAHCTBA, MOHOTOHHOCTb YHKUMM, Hambosnbliee W HaMMeHbluee
3HAYeHUA, YETHOCTb/HEYETHOCTb GYHKUMKW, NEPUOAMYHOCTb OGYHKLUMKM, TrpaduKk  yHKLMM,
BEPTUKANbHAA, TOPM3OHTA/IbHAA, HAKAOHHAA ACMMNTOTbl; rpaduK  3aBUCMMOCTM, He
ABnAroLWenca pyHKkumen,

e CTpoUTb rpaduKM PYHKUMIA: NUHEWHOM, KBAgpPaTUYHOM, APOOHO-NMHENHOW,
CTeneHHO Npu pasHbIX 3HaYEHUAX NOKa3aTeNa cTeneHy, y =|x|;

e uncnonb3osaTb npeobpasoBaHua rpaduka oyHKuMM y=f(x) Ana nocTpoeHus
rpadmkos dyHkumin y =af (kx+b)+c;

®  aHaNM3MpPoBaTb CBOMCTBA QYHKLMI M BUA rpaduKa B 3aBUCMMOCTM OT NAPaMeTPOB;

e BOb6OAHO oOnNepupoBaTb MOHATUAMM: NOC/NELOBATENbHOCTb, OrpaHWYEHHas
nocnefoBaTeNlbHOCTb, MOHOTOHHO BO3pacTatoLwan (ybbiBatoLLan) Nocnen0BaTeENbHOCTb, Npeaen
nocnenoBaTeslbHOCTM,  apudMeTMYeckaa  MPOrpeccus,  reomeTpuyeckasa  mporpeccwus,
XapaKTepMCTUYECKoe CBOMCTBO apnuPpMeTUYecKon (reoMeTpUYeCcKon) nporpeccuu;

®  1CMO/Ib30BaTb METOA MaTeMaTMYeCKOM MHAYKUMKWM  ans  BbiBoga dopmyn,
[OKa3aTeIbCTBA PABEHCTB U HEPABEHCTB, PELUEHMA 3a4a4 HA Ae/IMMOCTb;

e uccnenoBaTb NOCAEA0BATENIbHOCTH, 334aHHbIE PEKYPPEHTHO;

e pewatb KOMOGMHMPOBaHHblE 334a4M Ha APUPMETUYECKYID W TEOMETPUYECKYHD
nporpeccum.

B noBcegHEBHOM XXU3HU U NPU U3YYEHUU APYIUX NPeaAMETOB:

®  KOHCTpyupoBaTb M uccnenoBaTb  (GYHKUMM, COOTBETCTBYIOLWME  pPeasibHbIM
npoueccam U fABNEHUAM, WHTEPNPETUPOBaTb MOJIyYEeHHble pe3ynbTaTbl B COOTBETCTBMM CO
cneundurKomr nccneayemoro npouecca Uan ABNeHus;

®  LCNO/b30BaTb rpaduKM 3aBUCUMOCTEN AN1A UCCNeA0BaHUSA PeasibHbIX MPOLECCOB U
ABNEHUN;

®  KOHCTpyMpoBaTb W MccnenoBaTb GYHKUUM MPU PELleHUM 33434 APYrUx y4ebHbIX
npeaMeToB, MHTEPMNPETMPOBaTb MOJIyYEHHble pPe3y/bTaTbl B COOTBETCTBUM CO CneunduKoim
yyebHoro npegmera.
CTaTUCTUKA U TeopUA BEPOATHOCTEMN

e (CBobogHO onepupoBaTb MOHATUAMMW: CToNOYaTble W KPyroBble Auarpammel,
Tabnnupl [aHHbIX, cpeaHee apudmeTUyecKoe, MeaMaHa, Hambonblwee W HaMMeHbluee
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3Ha4YeHuA BbIOOPKK, pa3max BbIOOPKKM, AMcnepcus M CTaHAAPTHOE OTK/IOHEHWe, CayyalHas
N3MEHYUBOCTb;

e BblbUpaTb Hanbonee yaobHbIN cnocob npeactaBneHns MHPoOpPMaLUKM, afeKBATHbIN
eé CBOMCTBAM M LLeIAM aHaNn3a;

®  BbIYMCNATb YNC/IOBbIE XapPaKTEPUCTUKN BbIOOPKY;

e cBOOOAHO onepupoBaTb NOHATUAMMW: GaKTOPUaAN YMCNa, NePECTaHOBKKU, COMETaHUSA
N pasmeLLeHusn, TpeyroabHuK Mackans;

e cBOOOAHO oOMNepupoBaTb MNOHATUAMM: CAYYaWMHbIA ONbIT, CAy4YaWHbIA BblIOOP,
UcnbiTaHWe, 3/1eMeHTapHOoe cAay4yaliHoe cobbiTue (Mcxoa), Kaaccuyeckoe onpeaeneHue
BEPOATHOCTU C/Ay4aMHOro cobbiTMA, onepauumn Hag CAy4alHbIMU COBBLITUAMM, OCHOBHbIE
KOMBUHaTopHbIe GopmMybl;

e (BOOOAHO oONEpupoBaTb MNOHATUAMM: CAYYaWHbIM OMbIT, CAYyY4alHbIM BbIGOP,
ucnbiTaHWe, 3/NemMeHTapHoe cAayyaliHoe cobbiTue (Mcxo4), Knaccuyeckoe onpeaeneHue
BEPOSITHOCTU CAY4aMHOro cobbiTMA, onepauumM Hag C/y4alHbIMKU COObLITUSIMU, OCHOBHbIE
KOMBWHaTopHble Gopmybl;

e 3HaTb MNpPUMEpPbl CAYYaWHbIX BEJMYMH, W BbIYUCAATD WX CTATUCTUYECKUE
XapaKTepPUCTUKY;

®  1CNo/b30BaTb GOPMYbl KOMOMHATOPUKM NPU PeLleHnN KOMOUHATOPHbIX 3a4ayY;

e pewaTb 33a4a4YM Ha BbIYUC/IEHME BEPOATHOCTM B TOM YUC/IEe C MCNONb30BaHUEM
dopmyn.

B noBceaHEBHOM }KU3HU U NPU U3YYEHUU APYTUX NPeaMeTOB:

® NpeacTaBNATb MHPOPMAUMIO O peasbHbIX MpoOLeccax W ABAEHUAX crnocobom,
afeKBaTHbIM eé CBOMCTBAM UM Le/IN UCCIe0BaAHUSA;

® aHanM3MpoBaTb W CPaBHMBATb CTAaTUCTUYECKUE XAaPaKTEPUCTUKM  BbIODOPOK,
MOMIyYEHHbIX B MpOLECcCe pPeweHUa MNPUKNALHOM 33aaun, M3y4YeHUA pPeanbHOro ABEHMUS,
pelleHna 3a43a4mM U3 apyrux yuebHbix NnpegMeTos;

®  OUEHMBATb BEPOATHOCTb peasibHbIX COObITUI U ABNEHWNI B PAa3/IMYHbIX CUTYyaLUSAX.
TekcroBble 3aaauun

e PewaTb NPOCTbie U C/NIOXKHbIE 334a4M, @ TaKKe 334344 MOBbILEHHOW TPYAHOCTU U
BbIAENATb UX MAaTEMATUYECKYHO OCHOBY;

®  pacnosHaBaTb pasHble BUAbI M TUMbI 334aY;

®  1ICMO/Ib30BaTb pPa3Hble KPaTKME 3anuMcuM KakK MOAENM TEKCTOB C/IOMKHbIX 3a4ay U
33434 MOBbLIWEHHOM C/IOXKHOCTM AN MOCTPOEHMA MOMCKOBOM CXEeMbl M pelleHus 3agad,
BbIOMpPATb ONTUMA/IbHYIO A/1A pacCMaTpMBAEeMOM B 3a43a4e CUTyauumn mogeb TEKCTa 3a4aum;

®  pas3nnyaTb MOAENb TEKCTA U MOAE/Nb PelleHna 3a4a4M, KOHCTPYMpPOBaTb K OAHOM
MOZENU pelleHnsa CNOXHbIX 3a4a4 pa3Hble MOAENN TEKCTA 33434M;

e 3HaTb W NPUMEHATb TpM cnocoba nNoucKa peleHMa 3adad (oT TpeboBaHuMs K
YC/IOBUIO M OT YCNOBUA K TpeboBaHWMIO, KOMOUHMPOBAHHbIN);

®  MOAENNPOBATb PACCYKAEHMA MPU MOUCKE PELLEHUS 3334 C MOMOLLbIO rpad-cxemMbl;

®  BbIAENATb 3Tanbl PeLeHna 334341 U coaepKaHne KaxKaoro atana;

e yMeTb BblIOMpPATb ONTUMaNbHbLIA METOZ peleHUa 3a4ayn M 0CO3HaBaTb BblbOpP
MeToZa, PacCMaTpPMBaTb Pa3/IMdHble MeTOoAbl, HaXOAWUTb pPa3Hble peleHMA 3a[3a4u, ecnu
BO3MOXHO;

®  aHa/NM3MPOBaATb 3aTPYAHEHMUA NPU PeLleHnn 3a4aY;

®  BbIMNO/IHATL Pa3/IMyHble Npeobpa3oBaHUA NPEA/IOKEHHOW 33441, KOHCTPYMPOBATb
HOBble 33Za4M U3 AAHHOM, B TOM Ync/ie 0bpaTHble;

®  VHTepnpeTupoBaTb BblMMCAUTENbHbIE pe3ynbTaTbl B  3agaye, WcCNeAoBaTb
nosly4eHHoe pelleHne 3a4a4m;
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® UM3MeHATb YCnoBME 3343y (KO/IMYECTBEHHbIE WAW  KayeCTBEHHble AaHHble),
nccnepoBaTb USMEHEHHOE Npeobpa3oBaHHOE;

®  QHa/M3MPOBATb BCEBO3MOXKHbIE CUTyaUMW B3aMMHOIO PACMNONOMKEHMA  OBYX
OOBEKTOB M U3MEHEHME UX XapPaKTEPUCTUK NPU COBMECTHOM ABMXKEHWUWU (CKOPOCTb, Bpems,
paccTofiHMe).NpU pelleHne 334a4 Ha ABUMXKEHMEe ABYX OOBEKTOB Kak B OAHOM, Tak U B
NPOTMBOMNONOKHbIX HaNpPaBNEeHMAX, KOHCTPYMPOBATb HOBblE CUTYaLMW Ha OCHOBE WU3MEHEHMUA
YCNIOBMI 3a43a4M NPU ABUKEHUN MO PEKE;

® 1ccnenoBaTb BCEBO3MOMKHbIE CUTYALMKM NPU PELLEHUM 3a4a4 Ha ABUMXKEHME MO peke,
paccmaTpuBaTb Pa3Hble CUCTEMbI OTCYETa;

®  pelwaTb pa3sHOObpa3Hble 334N «Ha YaCTUY;

e pewatb M 0BOCHOBbLIBATb CBOE pelleHWe 33a4a4y (BblAenATb MaTeEMATUYECKYHD
OCHOBY) Ha HAXOXAEHMEe YacTU YMCAa M YUCNA MO ero YacTu Ha OCHOBE KOHKPETHOro CMbIC/a
Apobu;

e 00DBACHATb MAEHTUYHOCTb 3aZa4y PasHbIX TUMOB, CBA3bIBAOLLNX TPU BENUYUHDI (HA
paboTy, Ha MOKYMNKK, Ha ABUXKEHWE).BbIAENATb 3TU BENNYMHbI U OTHOLIEHUA MEXAY HUMM,
NPUMEHATb UX NPU PeLleHnn 3a4a4, KOHCTPYMPOBaTb COOCTBEHHbIE 33434 YKa3aHHbIX TUMOB;

®  B/AAETb OCHOBHbIMW METOLAMM PELLEHNA 33434 Ha CMECH, CNAaBbl, KOHLEHTPALMN,
NCNONb30BaTb UX B HOBbIX CUTYaLMAX MO OTHOLUEHMIO K M3yYeHHbIM B Npouecce obyyeHus;

®  pewaTb 33434M HA NPOLEHTbI, B TOM YMC/E, CNOXKHbIE NPOLEHTbI C 060CHOBaHMEM,
MCNonb3yA pasHble cnocobbi;

®  peLaTb IorMYecKMe 334341 Pa3HbIMU Cnocobamm, B TOM YnCie, ¢ ABYMA B1oKamu U
C Tpema 610KamMmM JaHHbIX C NOMOLWbIO Tabaunu,;

e pewaTtb 33a4a4ynm N0 KOMOMHATOPUMKE M TEopuMM BEPOATHOCTEM HA OCHOBE
NCMONb30BaHMUA U3yYEHHbIX METOA0B M 06OCHOBbLIBATL PELLEHME;

®  pelaTb HECNOXKHbIE 3343a4M NO MAaTEMATUYECKOM CTaTUCTUKE;

®  0BNAJETb OCHOBHbIMW METOAAMM PELUEHUA CIOMKETHbIX 3a4ay: apudmeTUyecKkui,
anrebpaunyeckuii, nepebop BapnaHTOB, reOMETPUYECKUI, rpadUYECKU, NPUMEHSTb UX B HOBbIX
MO CPABHEHMIO C U3YYEHHbBIMM CUTYaLUAX.

B noBceaHEBHOM }KU3HU U NPU U3YYEHUU APYrUX NPeaMeTOB:

®  KOHCTPyMpoBaTb HOBble ANA [OAHHOM 33434M 334ayHble CUTyauun € YY4ETOM
peanbHbIX XapaKTepPUCTUK, B YACTHOCTW, NPU peweHnn 33434 Ha KOHUEHTpauuKu, YyYuTbiBaTb
NNOTHOCTb BELLECTBA; PEeLaTb M KOHCTPYMPOBaTb 33Za4M Ha OCHOBE PACCMOTPEHUA peasbHbIX
CUTYaLWin, B KOTOPbIX He TpebyeTcA TOYHbIM BbIYNCIUTENbHbIN pe3yabTaT;

e  pewaTb 3343a4M Ha ABUNKEHWME NO peKe, PaCCMaTPMBAA Pa3Hble CUCTEMbI OTCYETA;

®  KOHCTPyMpoBaTb  3afayHble  CUTyaLuW, NPUBAMIKEHHbIE K peasibHOW
[EeNCTBUTENbHOCTMY.
Uctopua matemaTtmkm

e [loHMMaTb MAaTeMaTUKy KaK CTPOro OpPraHM30BaHHYIO CUCTEMY HAYYHbIX 3HAHWM, B
YaCTHOCTM BNAAETb NpeacTaBfeHMAMM 06 aKCMOMATUYECKOM MOCTPOEHUUM TEeOMETPUM W
nepBUYHbIMM NPEACTaBAEHNUAMM O HEEBKANAOBbIX FEOMETPUAX;

® paccmaTpuBaTb MATEMATMKY B KOHTEKCTE WCTOPUWM Pas3BUTMA LUMBUAU3ALUM U
NCTOPUM PA3BUTUA HAYKKN, MOHMMATb POSb MaTEMATUKK B pa3BUTMM Poccum.

MeToAabl maTemaTUKU

° B}'Ia,D,ETb 3HaHNAMKU O pPa3/IMYHbIX MeTOoadaX 0b0CHOBaHMA U onposepxXeHnAa
MaTemaTun4eCkKkunx yTBep)KAEHMVI M CaMOCTOATE/IbHO NPUMEHATb UX;
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e  BNAaAeTb HaBblKAMW aHanM3a YyCNOBWUA 33a4a4M W onpedeneHua noaxogawmx Ans
peleHns 33434 U3y4eHHbIX MeTO40B NN UX KOMBUHALNN;

®  XapakTepu3oBaTb MPOU3BEAEHMA  MCKYcCTBA C  YYETOM  MaTeMaTUYeCKMUX
3aKOHOMepHOCTelW B Npupoae, WCNONb30BaTb MaTeMaTUYeCKMe 3aKOHOMEPHOCTM B
CaMOCTOATE/IbHOM TBOPYECTBE.
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CopgepxaHue npeameTta anrebpa gna 7-9 Knaccos
CopnepraHMe KypcoB maTemaTMKu 5-6 KnaccoB, anrebpbl um reomeTpum 7-9 Knaccos
06beANHEHO KaK B WCTOPMYECKU CAOMMBLUMECA /IMHMM (4McnoBan, anrebpauyeckas,
reomeTpuyeckan, OyHKUMOHaANbHAA W Ap.), TaK MU B OTHOCUTENbHO HOBble (CTOXacTUyeckas
NIMHUA, «peanbHas MaTemaTuKa»). OTgenbHO nNpeacTaBieHbl JIMHUA  CIOMKETHbIX 3ajau,
NCTOpUYECKanA IMHUA.

AnemeHTbl TEOPUN MHOXKECTB U MaTeMaTUYECKOM IOTUKKU

CornacHo ®rOC ocHoBHOro obuwero o6pa3oBaHUA B Kypc MaTeMATUKU BBeAEH pasaen
«JlorMka», KoTopblii He NpeanoiaraeT AONOJHUTENbHbIX YacOB HA M3YYEHWN N BCTPaMBaeTCA B
pas/inyHble TeMbl KypCOB MaTEMATUKM U MHPOPMATUKU M NpeaBapAeTca 03HAaKOMIEHUEM C
3/leMeHTaMM TEOPUN MHOKECTB.

MHoOXecTBa U OTHOLUEHUA MeXAY HUMMU

MHOXeCTBO, Xapakmepucmu4yeckoe c80olUCMmB8o MHOMX(ecmed, 3NeMEHT MHOXeCTBa,
nycmoe, KoHeyHoe, beckoHeyHoe MHoxecmeo. MoamHoxecTBo. OTHOLEHWNE NPUHAAJIEKHOCTH,
BK/IIOYEHMA, PaBEHCTBA. INEMEHTbl MHOMeCTBa, CNocobbl 3alaHNs MHOMECTB, Pacrno3HasaHue
MOOMHOXECME8 U 31eMeHMO8 MOOMHOMECMS8 C UCN0A6308aHUEM Kpyaos Jlinepa.

Onepauumn Hag MHOXKeCTBaMM

MNepeceyeHne wn obbeguMHeHME MHOXKeCTB. PasHocme MHoOMecms, 0o0rosnHeHue
MHoMcecmea. Iimepnpemauyus onepayuli HA0 MHOXecmeamu ¢ MOMOW,bIo Kpy2o8 3linepa.

dnemeHTbl IOTUKHU

Onpegenenune. YteepKaeHuA. AKCMOMbl U Teopembl. [JOKa3aTenbcTBo. [1OKa3aTenbCcTBo
OT NpoTuBHOro. Teopema, obpaTHan gaHHON. MpuMep 1 KOHTpNpUmep.

BbiCcKa3blBaHUA

MCTUHHOCTE M JIOXKHOCTb  BbICKa3blBaHMA. C/1I0M(HbIE U MPOCMble 8bICKA3bIBAHUA.
Onepayuu HAO BbICKA3bIBAHUAMU C UCMOAb308AHUEM /102UYECKUX CBA30K: U, UU, He. YC08Hble
8bICKA3bIBAHUA (UMAAUKAUUU).

Anrebpa
Yucna n sbluucneHuns

PauunoHanbHble Yncna

Opobn 06bIKHOBEHHblE U AECATUYHbIE, Nepexon OT oAHoM dopmbl 3anucu gpobeit K
Apyro. MHOXeCTBO  paUMOHaNbHbIX 4uCen. 3anucb, CpaBHEHWE, ynopAgovYMBaAHME
pauuoHanbHbIX 4ucen. [elctBuMa C  pauMOHanbHbIMM  Yucnamu. [IpedcmasneHue
PAYUOHANBbHOR20 Yucaa decamu4yHoli 0pobbro. PelueHne 3a4a4 U3 peasibHOM NPAKTUKM Ha YacTy,
Ha apobwu.

UppaumoHanbHble Ynucna

MoHATHE MPpPALMOHANbHOIO Yncna. ecatnyHble NPUBAUKEHMA MPPALMOHANbHbIX YMCEN.
PacnosHaBaHMe  uppauMOHanbHbIX  uucen. [pumepbl  AOKasaTenbCTB B anrebpe.

NppaumoHanbHOCTb qmcna\/z MpumeHeHne B reomeTpun. CpasHeHUEe UPPAUUOHANbHbIX
yucen. MHoxcecmso OelicmeumesnbHbix yucesn. [encTBuTeNbHble 4YUCNa KakK bGecKoHeyHble
AecATUYHble  gpobu. B3aMmHO  0gHO3HAYHOE  COOTBETCTBME  MeXAY  MHOMKEeCTBOM
OENCTBUTENbHbIX YUCEN U KOOPANHATHOM NPAMONA.

CpaBHeHMe AEUCTBUTENbHbIX 4Yucen, apudmeTnyeckme AeNUCTBUMA C AENCTBUTENbHbIMU
yncnamm.

Pasmepbl 0O6bEKTOB OKpy)KaloWero mupa, AJUTENbHOCTb MPOLECCOB B OKPYKAKOLLEM
Mupe.
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MpUBAUKEHHOE 3HAUYEHUE BE/INYMHbBI, TOYHOCTb NPUbAMNKeHUA. OKpyrieHne uucen.
MpUKMAOKa M OUEHKA pe3ynbTaToB BblYMCAEHUN.

ToxkpectBeHHble Npeobpa3oBaHus

Yucnosble un 6yKBeHHbIe BbipaXKeHuUsn

BbiparkeHne ¢ nepemeHHoM. 3HayeHMe BblpaxKeHua. [oAcTaHOBKa BblpaXKeHU BMECTO
nepemeHHbIx. JonycTumble 3HAYeHUA nepemMeHHbIX. lpeacTaBneHne 3aBUCMMOCTU MeXay
BeAMYNHamM B Buge ¢dopmynbl. BblumcnenHma no ¢dopmynam. MpeobpasoBaHne OyKBEHHbIX
BbIPA’KEHWUN, TOXMAECTBEHHO paBHble BblpaXKeHWs, nNpaBuaa npeobpasoBaHUA Ccymm U
npousBeAeHni, NnpaBuaa PackpbITMA CKOBOK M NpmuBeaeHUA NoA0OHbIX CiaraemMbix.

Lienble BbipaXkeHun

CTeneHb C HaTypa/ibHbIM MOKa3aTesem U eé CBOWCTBa: onpeaeneHue, npeobpasoBaHue
BbIPa*KeHW Ha OCHOBEe onpeaeneHuns, 3anncb bonblimx yncen. MpeobpasoBaHUA BbIPAKEHWUN,
coaep)Kallmx CTeMeHU C HaTypasbHbIM MNMokasaTesem. MpoLeHTbl, 3anncb NPOLEHTOB B BUAE
Apobu n gpobu B BUAE NPOLEHTOB. TPM OCHOBHbIE 33aJ4a4M Ha NPOLEHTbI, PeLleHne 3a4a4 u3
peanbHOM NPaKTUKM.

MpUMeHeHne NPU3HAKOB AEIMMOCTU, PA3/I0KEHNE HA MHOXUTENN HATYPabHbIX YMCEN.

PeanbHble 3aBUCMMOCTH, B TOM YnCae NPAMan M 0b6paTHaA NPONopLUMOHaNbHOCTH.

OpHouneH, MmHorouyseH. CreneHb MHorouyneHa. [enctBua C  OAHOYNEHAMU W
MHOro4YIeHaMM (CNoXKeHUe, BblUMTaHNE, YMHOXKeHMe). Popmynbl COKPALLEHHOTO YMHOXEHMUA:
Pa3HOCTb KBaApPaTOB, KBAaApaT CyMMbl M Pa3HOCTU. PasfioKeHne MHOrousieHa Ha MHOXUTENMN:
BblHECEHME OOLLEero MHOMUTENA 33 CKOOKW, epynnuposKka, rnpumeHeHue ¢opmyn
COKPAWEHHO20 YyMHOMeHUA. KeadpamHoblli mpéxyneH, pa3noxceHue K8adpamHo20 mpéx4yneHa
HO MHOMXcUMenu.

DA po6Ho-pauMoHanbHble BbiparKkeHus

CTeneHb C LUenbiM NokasaTenem un eé ceonctea. CTaHZapTHaA 3anNMCb YMcna.

Mpeobpa3oBaHne APOOHO-IMHENHbIX BbIPAXKEHUN: CNOXKEHUE, YMHOXEHUe, AeneHune.
Aneebpauveckas 0pobb. OCHOBHOE CBOMCTBO anrebpanyeckon apobu. Jonycmumele 3Ha4eHUA
nepemeHHbIx 8 OPOBHO-PAYUOHAAbHbLIX B8bipaxceHuUAx. CoOKpaweHue anzebpauveckux opobel.
lNpusedeHue aneebpauveckux Opobeli Kk obwemy 3HameHameno. [Melicmseus ¢
aneebpauveckumu 0OpobamuU: CroOHEHUE, 8blMUMAHUE, YMHOMX(eHuUe, OesneHue, so3gedeHuUe 8
cmerieHeo.

lMpeobpaszosaHue sbipaxceHul, cooepxcawjux 3HaK Mooy .

KBapgpaTHble KOpHU

ApudmeTnyecknii KBagpaTHblA KopeHb. [peobpasoBaHMe BbIPAXKEHUN, COAEPHKALLUX
KBaZpaTHble KOPHU: YMHOXEHMWEe, Ae/ieHMEe, BbIHECEHME MHOMWUTENSA U3-Nog 3HaKa KOopHA,
8HeceHUe MHOMUMesA Noo 3HAK KOPHA.

YpaBHEeHUA U HepaBeHCTBA

PaBeHcTBa

Yncnosoe paBeHCcTBO. CBOICTBA YMC/IOBbIX PABEHCTB. PaBeHCTBO C NepemMeHHOMN.

YpasHeHus

MoHATWME YypaBHEHUA U KOPHA ypaBHeHuA. [IlpedcmasneHue O pPABHOCUABHOCMU
ypasHeHull. 0Obnacme onpedeneHus ypasHeHua (obaacme Odonycmumelx 3Ha4YeHuUl
nepemeHHoU).

JlnHeiiHOe ypaBHEHME U ero KOpHU

PelweHne NMHENHbIX ypaBHEHWI. PelueHne ypaBHEHUIN, CBOSALLMXCA K TIMHENHBIM.
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JluHeliHoe ypasHeHue ¢ napamempom. Konuuyecmeo KopHeli nuHeliH020 ypasHeHUs.
PeweHue nuHeliHbix ypasHeHuli ¢ napamempom. COCTaBNeHUE YPaBHEHMI NO YCAOBUIO 334a4M.
PelleHMe TEKCTOBbIX 33434 C MOMOLLbIO YPaBHEHWNA.

KBagpaTHOe ypaBHeHME U ero KopHu

KBagpatHble ypaBHeHMA. HenosnHble KBagpaTHble ypaBHeHWA. [AUCKPUMUHAHT
KBaZpaTHOro ypaBHeHusA. Popmyna KOpHeW KBaApaTHOro ypaBHeHUA. Teopema Buema.
Teopema, obpamHas meopeme Buema. PelweHue KBagpaTHbIX YPaBHEHWN:MCMNO/Ib30BaHME
bopMynbl oA HaxOXKAEHUA KOpHeW, epaguyeckuli memold peweHuUs, pas3noxeHue Ha
MHoXumenu, nodbop KopHeli ¢ ucrnone3osaHuem meopemsl Buema. Konuyecmeo KopHel
K8aOpamHO20 ypasHeHUA 8 3a8ucuMocmu om e20 OUCKpUMUHaHma. bukeadpamHeie
ypasHeHuA. Mpumepbl peleHna ypaBHEHUI TPETbeN N YETBEPTOM CTENEHEN pa3noXKeHMeM Ha
MHOXUTENN.

YpasHeHusa, ceodumele K AUHEUHbIM U KeadpamHeiM. KeadpamHsie ypasHeHUA ¢
napamempom.

A pobHo-pauoHanbHble ypaBHEeHUA

PeweHne npoctenwnx 4pobHO-NMHENHbIX YpaBHEHUN. PeweHue OpobHO-PayUOHANbHbIX
ypasHeHuli. PelleHne TEKCTOBbIX 3334 anrebpanyeckum MeToaoM.

Memoodbl peweHuA ypasHeHuUl: mMemoObl PABHOCUbHbIX Mpeobpa3osaHull, memoo
3ameHsl nepemeHHol, epaguyeckuli memod. Mcrnons3osaHue cgolicme pyHKyuUl npu peweHuu
ypasHeHud.

Mpocmeliwue uppayuoHaneHele ypasHeHus suda | f (x)=a, ﬂ/f (x) =4 fg (x) -

YpasHeHus suda X" = a.YpasHeHUA 8 yesbix 4ucnax.

CuctemMbl ypaBHeHMUiA

YpaBHeHME C ABYMA NepemeHHbIMWU U ero rpaduk. JInHeHoe ypaBHEHME C ABYMA
nepemeHHbIMU. [IpAMasa KaK 2paguyeckas uHmepnpemayusa AUHEUHo20 ypasHeHUAs ¢ 08yMA
nepemeHHbIMU.

MoHATWE cucTeMbl ypaBHEHUIW. PeweHne cuctembl ypaBHEHWI. PeweHune cuctem gByx
YPaBHEHWIA, OAHO W3 KOTOPbIX NAMHENHOE, a Apyroe — BTOpoOM cTeneHW. [paduyeckan

MHTEpNpeTauna CucCtembl ypaBHeHvM C ABYyMA nNepemMeHHbIMN.

MeToapl pelleHns CUCTEM JIMHEMHbIX YPaBHEHWUIM C ABYMA NepeMeHHbIMU: epaguyecKuli
mMemoo, Memoo C0OHXEHUSA, MeToA, NOACTaHOBKM.
Cucmemebl nuHeliHbIX ypasHeHuUll ¢ napamempom.
Mprmepbl peleHnsa TEKCTOBbIX 3a4a4 C MOMOLLbIO CUCTEM YPaBHEHUN.

HepaBeHcTBa

Yucnosble HepaBeHcTBa. CBOMCTBA YMCNOBbLIX HepaBeHCTB. poBepKa cnpaBea/MBOCTU
HepaBEHCTB NPW 3a4aHHbIX 3HAYEHUAX NepeMEHHbIX.

HepaBeHcTBO ¢ nepemeHHoi. CTporMe W HecTporne HepaseHcTBa. 0Obsacme
onpedeneHus HepaseHcmeaa (0baacmes donycmumsix 3Ha4YeHuli nepemeHHol). PaBHOCUNbHOCTb
HepaBEeHCTB.

PelwseHne NMHENHbIX HEPaBEHCTB C O4HOM NEePeMEHHOMN.

KeadpamHoe HepaseHcmeo u ez2o peweHuA. PeweHue K8AOpPAMHbIX HepaseHcms:
ucrnoab3o8aHuUe ceolicme U epaguxka KeadpamuyHol GyHKYUU, memod uHmepsasnos. 3anuck
peweHus KeadpamHo20 HepaseHcmaa.

PeweHue yenbix U OpobHO-PAYUOHANLHbLIX HEPA8EeHCM8 MemodoM UHMEPB8asos.
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Cuctembl HepaBeHCTB

Cuctembl HEPaABEHCTB C OAHOM MepemMeHHOM. PelleHne cuctem HepaBEHCTB C O4HOWM
NepeMeHHOM: NINHENHbIX, K8adpamHbix. WN306parkeHne pelieHns CUCTEMbl HEPABEHCTB Ha
4YMCNOBOW NPAMOM. 3aNnCb PeLeHNA CUCTEMbI HEPABEHCTB.

dYHKUUM

MoHATHe pyHKL MM

KoopgnHata TOYKM Ha npAMON. Yucnosble MPOMENKYTKM. PaccToaHWe mexay AByMs
TOYKaMU KOOPAMHATHOM NPAMOIA.

[eKkapToBbl KOOpPAMHATbl Ha NAOCKoCcTU. dPopmupoBaHME NpPeACcTaBAEHU O
MeTanpeaMeTHOM MNOHATUM «KoopAauHaTbl». Cnocobbl 3agaHMAa GYHKUMA: aHAAUTUYECKUIA,
rpapumyeckmin, Tabanynbin. Fpadmk GyHKUMKU. Mpumepbl GYHKLMIA, NOAydYaembiX B mnpoLuecce
NCCNefoBaHUA PA3/IMYHBIX PeasibHbIX MPOLLECCOB W pelleHuA 334ay. 3HauyeHue OyHKUMKU B
Touke. CBolcTBa GyHKUMIN: 06nacTb onpeaeneHnsa, MHOXECTBO 3HAUYEHUIM, HYN, MPOMENKYTKM
3HAKOMOCTOAHCTBA, YEMHOCMb/HEYEMHOCMbL, TNPOMENKYTKM BO3pacTaHMA W ybbiBaHMS,
Hambosbliee N HaMmeHbllee 3HaYeHUA. MccnegoBaHne GyHKLMM MO eé rpaduKy.

lpedcmasneHue 06 acumnmomax.

HenpeposisHocmo pyHKyuu. KycouyHo 3a0aHHbIe hyHKYUU.

®PyHKUMK, onucbiBalOWMeE NPAMYIO M 0BpaTHYO NMPOMNOPUMOHaNbHbIE 3aBUCUMOCTH, WX

rpadukn. PyHKuMM y = x2, y = x3, y = VX, y=/x/. Tpadmyeckoe pelieHne ypaBHEHUIN N CUCTEM
YPaBHEHUA.

NuHeiiHaa ¢yHKUMA

CeoictBa M rpaduKk NUHENnHOM  GyHKUMKU. YrnoBo  KOIPOUUMEHT NPAMOMN.
PacnonoxeHue rpadmka AMHENHON PYHKLMM B 3aBUCMMOCTM OT €€ yrnoBoro KoapouumeHTa u
cBobogHoOro uneHa. HaxoxcdeHue KoagpduyueHmMos aAuHeliHOU GyHKUUU Mo 3000HHbLIM
yCa08UAM: poxoxoeHue npamol uepe3z 08e MOYKU C 3A0AHHLIMU KOOPOUHaMamu,
npoxoxcdeHue rnpamol Yepe3 OaHHY MOYKY U napasnnensHol 0aHHoU npamodl.

KsagpaTtuuHaa ¢pyHKuuMA
CeoictBa M rpaduK KBaApaTUUHOM JYHKUMKM (napabona, KoopAMHATbl BEPLUMHDI

napabonbl, ocb cMMMeTpUKM napabonbl). llocmpoeHue 2paguxka KeadpamuyHol GyHKYuUU no
mouKam. HaxoxaeHue Hynen KBagpaTuiHoM GYHKUUN, MHOXECcmMaea 3Ha4eHul, npomMexcymkKos
3HOKOMOCMOAHCMBA, MPOMEXYMKO8 MOHOMOHHOCMU.

O6paTHas NPoNoOpPLUOHANIBHOCTb

k
CsoictBa oyHKUMM Y =—. Tunepbona.
X

Fpaduku pyHkyul. Mpeobpaszosarue epaguka ¢pyHkyuu Yy = f(X) 014 nocmpoeHus
2pagpukos pyHKyuli suda y = af (kx+b)+c.

k
Ipaguru yHkyul Tpadpukm dyHKumin: y = kx, y=kx+b, y= a+—b, y=x,y=3x,
X+
y=[-

Ipaduryeckoe peleHne NNHENHbIX YPAaBHEHMUA N CUCTEM JIMHEMHbBIX YPABHEHWUA.

Yucnosbie NocneaosatenbHOCTU U Nporpeccumn
Ynucnosaa nocnepoBaTenbHOCTb.  3agaHWe  MOCNefO0BaTe/IbHOCTU  PEKYPPEHTHOWM
dopmynoin n popmynon n-ro YneHa.
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Mpumepbl 4YMCNOBbIX MNOCNefoBaTeNbHOCTEN. bBecKoHeyHble MnocnenoBaTeIbHOCTMU.
ApudmeTnuyeckana nporpeccusa n eé ceomctea. leometpudyeckan nporpeccua. Popmyna obuwezo
YsleHa U CyMMbl n repebiX u4neHos apugpmemuyeckol u eeomempu4ecKoli npoepecculi
Cxo0awasaca eeomempuvecKas npoz2peccus.

N306pakeHne yneHoB apudMeTMYEecKOn U reoMeTPUYECKOW MPOrpeccuii ToYKamu Ha

KOOPAMHATHOM NAOCKOCTU. JINHENHbIN U SKCNOHEHUMANbHbIN POCT. CIOXKHbIE NPOLLEHTbI.

PelueHue TEKCTOBbIX 33434

3apaum Ha Bce apudmeTUyecKkme geincTemsa

PelleHne TeKCTOBbIX 3aJa4 apudpmeTnyecknm cnocobom. Mcnosnb3oBaHue Tabaumu, cxem,
yepTexen, Apyrux CpeacTs NpeAcTaBAeHUs AaHHbIX MPU peLleHnn 3a4a4u.

3apauu Ha ABMKeHUe, paboTy U NOKYNKKU

AHann3 BO3MOXHbIX CUTYaL M B3aUMHOTO PacnosioKeHUA 0O bEKTOB NPU UX ABUKEHUM,
COOTHOLWEHMA 06BEMOB BbINOHAEMbIX PAabOT Npu coBMECTHOM paboTe.

3apaum Ha YacTu, J0NU, NPOLEHTbI

PelweHune 3aa4 Ha HAXOXKAEHME YACTU YUCNA U YMCAa MO ero YacTu. PeweHune 3a4a4 Ha
NPOLEHTbI U AoAN. [IpUMeEHEHME NPONOPLMIA NPU peLLleHnn 3a4au.

Jlornuyeckune 3agaum

PeweHne nornyecknx 3aaad. PeweHue s02udeckux 3a0a4 ¢ nomouibro 2pagos, mabauy.

OCHOBHble MeToAbl peleHUA TeKCTOBbIX 3agay: apudmeTmyecknin, anrebpanyeckum,
nepebop BapuaHTOB. [lepsu4yHblie npedcmasneHUs O Opyaux mMemooax peweHus 3a0a4
(ceomempuyeckue u epaguyeckue memoosi).

CTaTUCTUKA M TeopUA BEPOATHOCTEN

Cratuctuka

TabnnyHoe w rpaduyeckoe npeacTtaBneHUE [AaHHbIX, CcTonbyatble W Kpyrosble
anarpammbl, rpaduku, NpUMeHeHWe amarpamm U rpaduKoB ANA ONUCAHUS 3aBUCMMOCTEN
peanbHbIX BENWYMH, U3BNEYEHME WHPOpMauunm wu3 Tabnauu, auarpamm UM rpaduKos.
OnucaTteNbHble CTAaTUCTUYECKME MOKA3aTeNn YMCNOoBbIX HabopoB: cpegHee apudmeTUyecKoe,
meduaHa, Hanbonbliee U HaMMeHbllee 3HaYeHUA. Mepbl paccemMBaHMA: pasmax, oucnepcusa u
CMAaHOapmMHoe OMK/0HEHUe.

CnyyailHaa M3MeHYMBOCTb. M3MeHUMBOCTb NpU M3MepeHusax. Pewarowjue npasuna.
3aKoHOMepHOCMU 8 U3MeHYUBbIX BEAUYUHAX.

CnyuaiiHble cobbiTus

CnyyaliHble onbiTbl (3KCMEPUMEHTbI), 31EMEHTaPHbIE C/ly4YaliHblie cobbiTuA (Ucxoapl).
BepoATHOCTM 3neMeHTapHbIX CObbITM. CoObbITUA B CIYy4aMHbIX SKCNEPUMEHTAX U
61aronpuUsTCTBYOWME 3NEMEHTaPHbIE COObITUSA. BEposTHOCTU cayvaliHbIX cobbITM. OnbIiTbl €
PaBHOBO3MOHbIMW 31EMEHTAPHbBIMKU COObITUAMM. Knaccnyeckme BepOATHOCTHbIE OMbITbI €
NCNONb30BaHMEM MOHET, Kybukos. lMpedcmasneHue cobbimuli ¢ nomowbto duazpamm 3linepa.
MpomusonosnoxHsie cobbimus, 06veduHeHue u nepeceyeHue coboimud. lpasuno cnoxeHus
seposmHocmeli. Cay4aliHbili 8b160p. [TpedcmasseHue 3KcrepumeHma 8 sude 0epesd.
Hesasucumesie cobbimusa. YmHoxceHue seposmHocmeli Hezasucumesix cobbimuli.
MocnedosamenbHble He3agucumble UcnbiMaHus. NpeacrtaBaeHne 0 HE3aBUCUMbIX COObITUAX B
KU3HMU.

3nemeHmbl KOMbUHaGMOPUKU

Mpasusno ymHOMceHuUs, nepecmaHosKu, akmopuan 4Yucaa. CovyemaHus U YUucCsa0
coyemaHull. Popmyna yucna coyemaHuli. TpeyzonsvHuk llackans. Onbimel ¢ 60Ab6WUM HYUCIOM
PABHOBO3MOMHbIX 371eMeHmMapHbiX cobbimuli. BelyucrieHue sepoamHocmell 8 oneimax ¢
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npuMeHeHUeM KOMOUHAMOPHbIX opmMyn. MWcnbimaHus bepHyanau. Ycnex u Heydaua.
BeposmHocmu cobsimuli 8 cepuu ucneimaHuli bepHynnu.

CnyuyaiiHble senuYvuHbl

3HaKomcmeo co cay4alHbIMU 8eAUYUHAMU HA MPUMEPAX KOHEYHbIX OUCKPEemMHbIX
cnyyaliHeix eenuvuH. PacnpedeneHue seposmHocmell. Mamemamuyeckoe oOxcudaHue.
Ceolicmea mamemamu4eckozo omudaHus. [ToHamue o 3aKoHe 6onbliux Yucesn. NamepeHue
seposmHocmeli. [MpumeHeHue 3aKoHa b60abWUX Yucesn 8 COoyUuOoao2UU, CMPAXO8AHUU, 8
30pasooxpaHeHuu, obecneyeHuu 6e30nacHOCMuU HacesneHus 8 Ype3sbivaliHbiX Cumyayusx.

UcTtopua matemaTuku

Bo3HUKHOBeHUe MamemMamuKu KaK HayKu, amansl eé pazsumus. OCHOBHble pa3zdesol
mMamemMamuKu. Beldarowueca Mmamemamuku U Ux 8Knad 8 pazgumue HayKu.

beckoHeyHOCmMb MHOMcecmea npocmeix ducesn. Yucna U OAUHBI  OMPE3KOS.
PayuoHaneHsle Yucaa. [lompebHocMeb 8 UpPAUUOHANbHbIX Yucaax. LLIkona Mugazopa

3apoxcoeHue aneebpwbl 8 Hedpax apugpmemuru. An-Xopeamu. PoxcdeHue byKeeHHOU
cumeonuku. M.@epma, ®. Buem, P. lekapm. Uicmopus 8onpoca o HaxoxoeHuu ¢popmyn KopHel
aneebpauveckux ypasHeHuli cmeneHel, 6onbwiux yemeoipéx. H. Tapmanes, Axc. KapdaHo, H.X.
Abens, 3.lanya.

MNossneHue memoda KoopOuHAmM, 03807AI0WE20 NepesoouUmsb 2eomempuyecKue
0b6vekmobl Ha A3blK anzebpel. NossneHue epaguros pyHKyul. P. flekapm, . ®epma. Mpumepsi
PA3AUYHbIX CUCMEM KOOPOUHAM.

3adaua JleoHapdo lu3aHcKkozo (buboHay4u) o Kpoaukax, yucaa PuboHayyu. 3a0a4a o
waxmamxol 0ocke. Cxo0uMocmb 2eomempuyeckoli npozpeccuu.

UcmoKku meopuu sepoamHocmeli: cmpaxogoe 0eso, aszapmHsele uepsl. 1. Pepma,
E.Mackane, A. bepHynnu, A.H.Konamozopos.

Om 3emnedenua K 2ceomempuu. lMugpazop u e2o wkona. ®anec, Apxumeo. [1aamoH u
Apucmomenb. [locmpoeHue npasusbHbIX MHO20y20/bHUKO8. Tpuccekuus yana. Keadpamypa
Kpyaa. YoeoeHue kyba. Mcmopusa 4ucaa m. 3onomoe cevyeHue. «Hauyana» Esknuda. J1 3iinep,
H.N./lobauescKuli. Mcmopus namoao nocmynama.

Feomempusa u uckyccmeo. leomempuveckue 3aKOHOMEPHOCMU OKPYHCarow,e20 Mmupa.

AcmpoHomusA u 2ceomempud. Ymo u KaK y3Haau AHakcazop, 3pamocgeH u Apucmapx o
pasmepax JlyHel, 3emnau u CoaHya. PaccmosHus om 3emau 0o JlyHel u ConHya. UsmepeHue
paccmosaHua om 3emau 0o Mapca.

Ponb pocculickux y4éHeix 8 passumuu mamemamuku: J1.3lnep. H.U.J/lobauescKul,
M./1.HYebobiwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuka 6 paszsumuu Poccuu: llemp |, wKona mamemamu4yeckux U HO8U2AUKUX
HayK, pazsumue pocculickozo ¢pnoma, A.H.Kpsinos. Kocmuyeckas npoepamma u M.B.Kendwiuwi.
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Tematnueckoe nnaH nposaHue.

Ne Ha3sBaHue Tembl CoaeprkaHue TemMbl K-Bo K-
n/n 4Yacos | BoO
KP
7 Knacc
1. YpaBHeHus. JIuHeiiHoe Yucnosble n 6yKBeHHbIe BbiparKeHUs 15 1
YpaBHEeHUe U ero KOpHH BbIparkeHune c nepeMeHHOM. 3HauyeHMe BbiparkeHUs. MoAcTaHOBKA BbiparKeHWI BMECTO NEPEMEHHbIX.
MoHATMeE ypaBHEHUA 1 KOPHA yYpaBHeHUA. [TlpedcmasneHue o pasHocusabHocmu ypasHeHull. 0baacme
onpedeneHus ypasHeHUs (06a1acme 0onycmumeix 3Ha4eHUl nepemeHHol).
PelweHne nnMHenHbIX ypaBHeHWI. J/TluHeliHoe ypasHeHue ¢ napamempom. Konuvecmeo KopHeli
AUHeliHo20 ypasHeHus. PewieHue auHelHbIx ypasHeHUul ¢ napamempom.
PaBeHcTBa 52 4
2. | Uenble Bblpa)eHus. | Yncnosoe paBeHCcTBO. CBOMCTBA YMCNOBbLIX PAaBEHCTB. PaBEHCTBO C nepeMeHHOW.
ToxaectBeHHble Lienblie BbipaxkeHusa
npeobpasoBaHus CTeneHb C HaTypa/ibHbIM MOKasaTesnem u eé csolctea. Mpeobpas3oBaHUA BbIPAXKEHUI, COAEPIKALLNX
CTEMEHW C HaTypasibHbIM MOKa3aTenem.
OfHouYNEH, MHOrouneH. lelcTBUA C OAHOYIEHAMMN U MHOTFOYIEHAaMM (CNOXKEHWE, BbIYUTAHWE,
YMHOXeHue). Dopmy/ibl COKPALLEHHOTO YMHOMXKEHUSA: Pa3HOCTb KBaAPaTOB, KBAAPAT CyMMbI U
pa3HOCTW.Pa3noXeHMe MHOroYNEHa Ha MHOXKUTENN: BbIHECEHME 0OLL,Er0 MHOXKMUTENA 33 CKOBKY,
2pynnuposKa, npumeHeHue (hopmys COKPAUWEHHO20 yMHOM eHUsA. KeadpamHbili mpéxyneH,
pa3zsnoxceHue K8ad0pPamHo20 mpéx4aeHa Ha MHoxcumenu
3. NoHaTue pyHKUUU. JinHeiiHan NoHAaTne pyHKUUMU 12 1

dyHKUMA

[ekapToBbl KOOpAMHaTbl Ha naockocTn. PopmupoBaHMe nNpeacTaBNEeHU O MeTanpeamMeTHOM
NOHATUN «KoopAaMHaTbl». Cnocobbl 3agaHna GYHKUMNA: aHANUTUYECKWUI, TpadUUECKU, TabANYHbIN.
paduK pyHKUMK. Mprmepbl PYHKLMIA, NOAYYAEMbIX B NPOLLECCE UCC/IEA0BAHNA PA3/IMYHbIX PeasibHbIX
MPOLLeCCOB M pelleHns 33gay. 3HadeHune oyHKUMM B Touke. CBoicTBa ¢yHKUMK: 0b6nacTb
onpeaeneHnsa, MHOXeCTBO 3HAYEHUN.

JInHetHan byHKumA

CeouncTtBa U rpaduK AnHenHon dyHKUMK. Yrnosoi KoadpduumeHT npamoit. PacnonoxeHune rpadmka
NIMHEHOM GYHKLMN B 3aBUCMMOCTHM OT €€ yrnoBoro KoapduumeHTa n ceoboaHOro YneHa.
HaxoxcdeHue KoaghpuyueHmos nuHeliHoU pyHKUUU 10 3a0AHHbIM YC0BUAM: MPOXoxcoeHue npamoli
yepes 08 MOYKU C 3000HHbIMU KOOPOUHAMAMU, NpoxoxcoeHue npamol Yepe3 OGHHYIO MOYKY U
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napannensHol 0aHHol npamol

CucteMbl INHEHbIX yPpaBHEHUIA

CucteMbl ypaBHEHUIA

YpaBHeHWe ¢ ABYyMA nepemeHHbIMU. JIMHelHOoe ypaBHEHME C ABYMA NepemeHHbiMW. [lpamasa kak | 19 1
epachuyeckas uHmMepnpemMayus AUHeliHo20 ypPasHeHUs ¢ 08YyMs repemMeHHbIMU.
MoHATUE CUCTEMbI YPaBHEHUI. PelleHne cucTemMbl ypaBHEHWA.
MeToabl peleHua CUCTEM ANHENHbIX YPaBHEHMW C ABYMA MepemeHHbIMU: epaguuyeckuli memoo,
Memoo CoHeHUs, MeToa, NOLACTAaHOBKU.
Cucmemebl nUHeliHbIX ypasHeHUl ¢ Napamempom.
MoBTOpeHue n cuctemaTusayma Yucnosble n 6yKBeHHbIe BbiparKeHUs 4
PaBeHcTBa
Lienble BbipaxkeHun
NoHAaTne pyHKUUMU
JInHeHan byHKumA
Cucrtembl ypaBHEHUI
UTOro 102 7
8 Knacc
[Apo6Ho-paunoHanbHble BbiparKeHUs
[ApobHo-paumnoHanbHbie CreneHb c uenbiM nokasatenem. [peobpazoBaHue APOOGHO-MHENHDLIX BbIPAXKEHUI: CNOXKEHWE, 42 3
BblpakeHua. ObpaTtHasn YMHOXeHue, aeneHune. Aneebpauyeckas 0pobe. [Jonycmumsie 3HAYEHUS fepemMeHHbIX 8 OpobHo-
NpPonNoOpLUOHANBbHOCTb PauyuoHanbHbIX BbipaxceHuax. CokpauweHue anzebpauveckux Opobeli. lMpusedeHue anzebpauyecKux
Opobeli k 0bwemy 3HameHamentro. Jelicmsus ¢ aneebpauvecKkumu 0pobamu: CrIoHeHUE, 8bIYUMAHUE,
YMHOMeHUe, OeneHue, 8038edeHuUe 8 CmereHs.
PeweHne npocTenwmnx ApobHO-TMHENHBIX YPABHEHWUA.
lpeobpaszosaHue sbipaxceHull, cooeprcaujux 3HaK Mooys.
O6paTHaA NPoONOpPLMOHANbHOCTD
CeounctBa GyHKUMKN Y = g . Tmunepbona.
KBapgpaTtHble KOpHU. KBapgpaTHble KOpHU
UppauunoHanbHblie Yucna. ApudmeTnyecknini KBagpaTHblM KopeHb. MpeobpasoBaHMEe BbIPAXKEHUN, COAEPKALLMX KBaApPaTHble 25 1

dnemeHTbl TEOPUUN MHOXKECTB

KOPHWU: YMHOEHWE, AefleHUe, BbIHECEHME MHOXUTENA U3-NoJ 3HaKa KOPHS, BHECeHUe MHOXUMEes
1100 3HAK KOPHA.
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MppayunoHanbHble uucna
MoHATME WppauMOHanbHOro 4ucna. PacnosHaBaHuMe  MppauMoHaabHbiX  4ucen. [Mpumepsbl

[OKa3aTenbCcTs B anrebpe. VppaunoHanbHOCTb 4YMcaa \/E MpumeHeHne B reometpuun. CpasHeHue
UppPayUOHAbHLIX Yucesn. MHoxcecmso delicmaumersibHbix Yuces.

MHOKecTBa 1 OTHOLLEHUA MeXAY HUMU

MHOXeCTBO, Xapakmepucmu4yeckoe ceolicmeo MHOXEeCmMEd, SNEMEHT MHOMECTBA, 11yCMoe, KOHEYHOE,
beckoHeyHoe MHoxecmso. NoamHoxKecTBo. OTHOLWIEHWE NPUHAANENKHOCTU, BKAOUYEHUS, PaBEHCTBA.
dNemeHTbl MHOMeCTBa, Cnocobbl 3aAaHMA MHOXECTB, PACO3HABAHUE MOOMHOXECms U 37eMeHmo8
MOOMHOXECM8 € UCMosb308aHUeM Kpy2os Jiinepa.

Onepauumn Hag, MHOXeCTBamu

MepeceyeHne U 06beAUHEHNE MHOMKECTB. PA3HOCMb MHOM(ECM8, 00MNOAHEeHUE MHOMXEeCmad.
Unmepnpemayus onepayull HA0 MHOXecmeamu ¢ MoMouibto Kpyzo8 Jlinepa.

30




KsagpaTHoe ypaBHeHUe U ero

KsagpaTHoe ypaBHEHUE U ero KOPHU

KOpHMU. PelueHne TeKCToBbIX KBagpaTHble ypaBHeHMA. HenosnHble KBaApaTHble YypaBHeHWA. [UCKPUMMHAHT KBaApaTHOro 26 2

3apay ypaBHeHus. dopmyna KOpHeW KBagpaTHOro ypasHeHua. Teopema Buema. Teopema, obpamHas
meopeme Buema. PelweHue KBaZpaTHbIX YPaBHEHWI:MCNOb30BaHWE (opMy/bl ANA HAXOXKAEHWUA
KOopHel, epadudeckuli memoO peweHuUs, pPasnoxeHue Ha MHoMuUmenu, noobop kKopHel ¢
ucrions3osaHuem meopemsi Buema. Konuyecmeo kopHeli KBAOPAMHo20 ypasHeHUA 8 3a8UcuUMocmu
om e20 OUCKpUMUHOHMA. bukeadpamHele ypasHeHUA. YpasHeHus, c800uMble K AuHelHbIM U
K8adpamHsim. KeadpamHele ypasHEHUSA € Napamempom.
PeweHue OpobHO-payUOHAMbHbBIX ypasHeHU.
Memoobl peweHUs ypasHeHUli: MemoObl pPABHOCUMbHbIX MpeobpasosaHuli, Memod 3ameHsl
nepemeHHoU, epagpuyeckuli Memod. Micnonv3osaHue ceolicme pyHKYuUl npu pewieHUU ypasHeHul.
[Mpocmedliwue uppayuoHabHbIE ypasHEHUSA 8UOa \/f (x)=a, \jf (x)= \/g (x) -
YpasHeHus suda x"=a .YpasHeHus 8 yenbix yucnax.

MNoBTOpeHue U cucremaTnsaums [pobHOo-pauMoHanbHble BbipaXKeHus

yuyebHoro marepuana O6paTtHas NPoNopLUNOHaNbHOCTb 5 1
KBaapaTHble KOpHU
UppaumoHanbHble yucna
MHOXecTBa U OTHOLWEHUA MEXKAY HUMM
Onepaumm Hag, MHOXECTBAMM
KBaapaTHOE ypaBHEHWUE N €0 KOPHU

UTOro 102 7
9 Khacc
HepaBeHcTBa Yucnosble HepaBeHcTBa. CBOMCTBA YNCNOBbIX HepaBeHCTB. [IpoBepKa cnpaBeaIMBOCTU HEPABEHCTB 21

Npw 3agaHHbIX 3HAYEHUsIX NepemeHHbIX. HepaBeHCTBO ¢ nepemeHHoW. CTporne n Hectporme
HepaBeHcTBa. Ob6s1acmb onpedeneHus HepaseHcmaa (061acmb 00MyCcCmuMbix 3HaYeHUuli nepemeHHol).
PelueHne NMHENHbIX HepaBeHCTB.

PelleHne cuctem HepaBeHCTB C OAHON NepeMeHHOM: IMHENHbIX, KBAOPaMHsbIX. U30bparkeHune
pelleHns CUCTeMbl HEPaBEHCTB Ha YMCNIOBOM NPSAMOIA. 3aNNCh PELIEHMA CUCTEMbI HEPaBEHCTB.
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KsagpatnuHaa ¢pyHKUmna

MoHaTtne pyHKUMM. Cnocobbl 3a4aHNA GYHKUMIA: aHANUTUYECKUIA, Tpadmuecknin, TabnmdHoln. Mpaduk
byHKUMK. NMpumepbl GYHKLMIA, NONYyYaeMbIX B NPOLLECCE NCCAEA0BAHMA PA3IMYHBIX pPeasibHbIX
NPOLLECCOB M peLleHuns 3aga4. 3HauyeHne pyHKUMKM B TouKe. CBolicTBa PyHKLMM: ObnacTb
onpeaeneHus, MHOXeCTBO 3HAaYEHWUMN, HYN, MPOMENKYTKM 3HAKONOCTOSHCTBA,
YémHocmob/He4éMHOCMb, MPOMENKYTKN BO3paCTaHUA U ybbiBaHWA, HaMbobliee N HaMMeHbLLee
3HavyeHuA. UccnepoBaHne dyHKLMM No eé rpaduKy. lMpedcmasneHue 06 acumnmomax.
HenpepbisHocmb ¢yHKUUU. KycoYHO 3a0aHHbIE hyHKUUU.

KeapgpatuuHasa ¢yHKuma CeolictBa 1 rpaduk KBaapaTudHoi dbyHKUmMuK (napabona). lMocmpoeHue
2paguKka K8adpamu4Holi pyHKYUU no mo4ykam. HaxoxaeHune Hynel KBagpaTUiHOM GyHKLUMK,
MHOMcecmaa 3Ha4eHul, MPOMeXymKo8 3HAKOMOCMOAHCMBA, MPOMeXyMmKo8 MOHOMOHHOCMU.
Ipagpuku pyHkyuli. Mpeobpasosarue epaguka ¢pyHkyuu Yy = T (X) 014 nocmpoeHus epagukos

@yHKyuli euda y =af (kx+b)+c.

k
Fpagpuku pyHKYUl y=a+?b, yzﬁ,yzé/;, y:|x|.

KeadpamHoe HepaseHcmME0 U e20 peweHuA. PeuieHue K8a0pamHbix HePABeHCM8: UCMoAb308aHUE
ceolicme u epagpuxka K8adpamuy4Hol hyHKYUU, Memod UHMepeas08. 3aMnuch peleHUs KeadpamHo2o
HepaseHcmeaa.

PeweHue yenbix U OpobHO-PAUUOHANbHLIX HEPABEHCME MemoooM UHMepP8asos.

CUCTEMbI YPaBHEHWI C ABYMSA NepemMeHHbIMU

MeToabl peleHma CUCTEM IMHENHbIX YPaBHEHUI C ABYMSA NepeMeHHbIMU: epaguveckull Memoo,
Memo0 CAoMeHUSA, MeToZ NOACTaHOBKM.

PeleHMe 33434 C NOMOLLbIO CUCTEM YPaBHEHMI BTOPOI cTeneHu (3aaumn Ha ABUNKEeHUe, paboTy 1
MNOKYMKWU. AHa/IM3 BO3MOXHbIX CUTYaL Ml B3aMMHOTO PAcMo/IoKeHNs 06 bEKTOB NPU UX ABUKEHWUMU,
COOTHOLEHMs 06BEMOB BbINOIHAEMbIX PabOT Npu coBMeCTHOM paboTe). 3aaaum Ha YacTu, AoNw,
npoueHTbl. PeleHne 3a4a4y Ha NPOLLEHTbI U 40K, [TpUMEHEHWe NPOMNOPLUA NPU PeLleHnn 3a4a4).
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Cratuctuka 7]
BEpPOATHOCTEN

Teopwus

CTaTUCTUKA U TeopUA BepoATHOCTe

Cratuctuka

TabnnuHoe u rpadpuyeckoe NpeacTaBaeHne AaHHbIX, CTo64YaTbie U KPyroBble AnarpaMmbl, rpaduKki,
npUMeHeHue gmarpamm m rpadpuKoB 419 ONUCaHMA 3aBUCMMOCTEN peanbHbIX BE/IMYMH, U3BJIeYEHME
MHbopMaLMK U3 Tabauw, guarpamm u rpaduKkos. OnucaTteNibHble CTaTUCTUYECKME NOKa3aTeNu
yncnoBbIx HabopoB: cpeaHee apndmeTUYecKoe, MeouaHd, Hanbosbliee N HauMeHbLLee 3HaYeHUs.
Mepbl paccenmBaHus: pasmax, Oucrnepcus U cmaHoapmHyoe omiKsoHeHue.

Cny4aiiHana U3MeHYNBOCTb. MI3MeHUYMBOCTb NpU N3mepeHnsx. Pewaroujue npasuna. 3aKOHOMepHoCmuU
8 U3MEeH4YUB8bIX 8eAUYUHAX.

CnyuaiiHble cobbiTuA

CnyyaitHble onbITbl (3KCNEPUMEHTbI), 3/IEMEHTaPHbIE Cly4anHble cobbiThA (Mcxoapbl). BepoaTHocTH
anemeHTapHbIX cobbITUiA. CoBbITUA B CyYaHbIX SKCMEPUMEHTax U 6iaronpuATcTeylowue
3/IeMeHTapHble cobbITUA. BepoATHOCTU C/lydalHbIX CObbITUIM. ONbITbl C PABHOBO3MOKHbIMU
anemMeHTapHbIMKU cobbITAMKU. Knaccuyeckmne BepOATHOCTHbIE OMbITbl C UCNOAb30BaHUEM MOHET,
KybukoB. lTpedcmasneHue cobbimuli c nomoubto duazpamm Jlinepa. [pomueononoxHsie cobbimus,
obveduHeHue u nepeceyeHue cobbimuli. Mpasuno cnoxceHus sepoamHocmeli. CayyaliHbili 8b160p.
lpedcmasneHue sKcrnepumeHma 8 sude depesa. Heszasucumsie cobbimus. YMHoMceHuUe
seposmHocmeli Hezasucumoix cobbimuli. locnedosamesibHble HE3A8UCUMbIE UCMbIMAHUS.
MpeacTaBneHMe O HE3aBUCUMbIX COBbITUAX B }KU3HMU.

SnemeHMbl KOMOUHAMOPUKU

Mpasusao yMHOMCeHUS, nepecmaHo8Ku, hakmopuan Yucad. CodemaHus u yucsao coyemarull. dopmyna
yucna coyemaruli. Tpey2onbHUK lackans. Oneimsi ¢ 60A6WUM YUCIOM PABHOBO3MOMHCHbIX
anieMmeHmMapHbIx cobbimuli. BoiyucneHue seposmHocmeli 8 onbimax ¢ npumMmeHeHuUeM KOMOUHAMOPHbIX
gopmyn. UcnbimaHus bepHynau. Ycnex u Heyda4a. BeposmHocmu cobeimuli 8 cepuu ucnbimaHuti
GepHynnu.

CnyuyaiiHble eenu4uHol

3HAKOMCMEBO €O CAy4aliHbIMU 8eAUYUHAMU HA NMPUMepax KOHeYHbIX OUCKPEMHbIX CAy4aliHbIX 8eAUYUH.
PacnpedeneHue sepoamHocmeli. Mamemamuyveckoe oxcudoaHue. Ceolicmea mamemMamu4ecKo2o
oxcudaHus. lMNoHamue o 3aKoHe boabwux Yucesn. MismepeHue sepoamHocmeli. [lpumeHeHuUe 3a0KOHA
b60s1b6WUX YUCES 8 COLUUOMO2UU, CMPAXOBAHUU, 8 30pAB0OXPAHeHUU, obecrieyeHuu 6ezonacHocmu
HaceneHus 8 Ype3sbi4aliHbiX cCumyayusx.

18

MocnepoBarenbHOCTU U
nporpeccum

MocnepoBaTtenbHOCTU M Nporpeccumn
Yuncnosana nocnenosate/ibHOCTb. [puMepbl YUNCNO0BbIX NOC/ie0BaTe/IbHOCTEN. becKoHeuYHble

21
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nocsegoBaTesibHOCTU. ApnudmeTnyeckasn nporpeccun u eé ceoictea. FleomeTpuyeckas nporpeccus.
®opmyna obwe20 YneHa U CyMmol n epesix 4aeHoe apugpmemuyeckoli u eceomempuyeckoli
npoepecculi. Cxo0awasaca 2eomempu4ecKas npoepeccus.

MoBTOpEHMe U cuctemaTmsaumsa
yuyebHoro marepuana

Yucnosble HepaBeHCTBA.

MoHAaTHe GyHKLMM.

KBagpaTnyHasa ¢yHKLMA

pagpuru ¢pyHKrYU

CraTucTuKa

CnyyaiiHble cobbiTUA

SnemeHmMbl KOMBUHAMOPUKU
CnyualiHble senuyuHsl
MocnenoBaTeNbHOCTM M NPOrpeccum

nuToro

99
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NPUNOXKEHUE

KaneHpapHo - TemaTuyecKkoe nnaHMpoBaHue no anrebpe B 7 Knacce
3 4. B Hegento, Bcero 102 4. Astopbl YMK: Mep3nak A.T.

Ne ypoKa Tema ypoka K-Bo Aara MpumeyaHue
yacos
MnaH ‘ dakr
1 TpumecTp 11 Hepenb
@ 15
Fnasa 1l JInHenHOe ypaBHEHUe C
OAHOI NnepemMeHHoOM1
3
1-3 BeegeHue B anrebpy
4-8 JInHeltHOe ypaBHeHMe C 5
OZHOW NepemMeHHOoM
9-13 PeweHne 3agay c nomoubto 5
YpPaBHEHUN
14 NosTopeHue n 1
cuctemaTmsauma yuebHoro
martepuana
15 KoHmponeHas paboma Ne 1 1
rno meme: J/luHeliHoe
ypasHeHue ¢ 00Hol
nepemeHHoU
FnaBa 2 Llenble BbiparkeHUs 52
ToXAecTBeHHO paBHble 2
16-17 A P
BblparkeHuA. Toxaecrea
CreneHb C HaTypaabHbIM 3
18-20 P
noKasaresnem
CBoWMCTBa CTEMEHM C 3
21-23
HaTypasbHbIM NOKa3aTenem
OfHouUNeHbI. 2
24-25 A
MHorouneHbl 1
26
CnoxeHue n BblYMTaHUE 3
27-29
MHOro4/eHOB
30 KoHmponsHasa paboma Ne 2 1
no meme: OOHOY1€EHbI
YMHOXeHMe o4HOoY1eHa Ha 4
31-34 A
MHOrouYneH
YMHOXeHMe MHOro4ieHa Ha 4
25-38
MHOro4YNeH
39-41 PasnoxeHne mMHOro4yseHos 3
Ha MHOXUTenn. BolHeceHune
0obLero MHOXHUTENA 3a
CKOBKM
PasnoxeHne MHOro4yseHoB 3
42-44 35
Ha MHOXuUTenn. Metog,
rPynnMpoBKM
45 KoHmponeHas paboma Ne 1
3no meme: MHo204s€eHbI




MNpounsseneHne pasHOCTU U

46-48 .
CYMMbI A,BYX BblpaKeHWU
49-50 PasHocTb Klfap,paTOB OBYX 2
BblparKeHWU M
51-54 KBagpaT cymmbl 1 KBagpat 4
Pa3HOCTM ABYX BblParKeHN
55.57 MNpeobpasoBaHue 3
MHOrOuY1eHa B KBaZpaT
CYMMbI MW Pa3HOCTU ABYX
BblpaXKeHumn
53 KoHmponeHas paboma Ne 4 1
59-60 Cymma un pa3HOC3'b KyboB 2
OBYX BblpaXKeHum
61-64 NMpumeHeHWe pasanyHbIX 4
CNocob0oB pa3orKeHUs
MHOTOY/1IeHA HA MHOXXUTENU
65-66 MosTOpEHUE U 2
cucTemaTtusaums yyebHoro
maTepuana
67 KoHmponsHasa paboma Ne 5 1
Tnasa 3 DYyHKUUU 12
63-69 CBA3n mexay BendynHamu. 2
dyHKUMA
70-71 Cnocobbl 3aaaHns GyHKUUM 2
7273 Mpaduk dyHKUUM 2
74-77 JInHenHan d)yUHKu,Mﬂ, eé 4
rpadmKu ceoicTea
78 MNosTOopeHne n 1
cuctemaTtusaums yyebHoro
maTepuana
79 KoHmponeHaa paboma Ne 6 1
Fnasa 4 Cucrtembl NMHEMAHDbIX 19
YpaBHEHUH ¢ ABYMSA
nepemeHHbIMU
80-81 YpaBHeHuUA ¢ AByMmA 2
nepemeHHbIMM
82-84 JlnHenHoe ypaBHeHMe C 3
ABYMSA NepeMeHHbIMU U ero
rpaduk
85.87 Cnctembl ypaBHEHUI C 3
ABYMSA NepeMeHHbIMU.
paduueckunit meton,
peLleHna cUCTEMbI ABYX
JNINHENHbIX YPaBHEHWUI C
OBYMA NepemMeHHbIMU
38-89 PeweHwne cuctem nnMHenHbIX 2

YPaBHEHWI MeToA,0M
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noAacCTaHOBKMU

PelieHune cuctem MHENHBbIX

90-92 o
YPaBHEHUI MeTo0M
CNOXKEeHUn

93-97 PeweHne 3ap,vaq C NOMOLLbIO
CUCTEM JIMHEMNHBIX
YpaBHEHUM

08 KoHmponeHas paboma Ne 7
NosTOopeHue u
cucTemaTtusauma yueb6Horo
marepuana

99 JInHeliHoOe ypaBHEeHMe C
OAHOI NnepeMeHHoM

100 NTnHenHana GyHKLMA

101 CreneHb C HaTypaabHbIM
nokasatenem. OgHouNEHbI

102 dopmynbl COKPALLEHHOTO

YMHOMEHMA.
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KaneHgapHo-TemaTuueckoe naaHMpoBaHue no anrebpe gna 8 Knacca
B Hegento: 3 4. Broagy: 34 Hepgenu, 102 y

Ne Ne Tema ypoka K-Bo Aara [ara MpumeyaHue
YPOKa n/n naaHupyemas | ¢paktuu
YyacoB
42
1 Opo6Ho-paumoHanbHble
BbIpaXKeHusA. O6partHas
NPonopLUOHaIbHOCTb
1-2 1. PaumMoHanbHble Apobu 2
OCHOBHOE CBOICTBO 3
3-5 2. .
paLMoHanbHON ApPo6U
6-8 3 CnoxeHue 1 Bbl4MTaHNE 3
' pauMoHanbHbIX gpobeli ¢
OAMHAKOBbIMM 3HAMEHATENAMM
9-14 4 CnoxeHue n Bbl'-IVITaHVIve 6
pauMoHanbHbIX aApobeli
C pa3HbIMK 3HaMeHaTeNAMU
15 KoHTponbHas pabota Ne 1 1
5 YMHOXeHMe n geneHue 4
16 - ' paLUnOoHaNbHbIX ApObe.
19 Bo3BegeHMe paunoHaabHOM
Apobu B cTeneHb
20-27 6. ToxOecTBeHHble 8
npeobpasoBaHMs PaLMOHa/bHbIX
BblpaKeHui
)8 KoHmponeHas paboma Ne 2 1
29-31 7 PaBHOCK/IbHbIE YpaBHEHMS. 3
PaunoHanbHble ypaBHEHUA
3234 3. CreneHb c uenbim 3
OTpMUATENbHbIM NOKa3aTe em
2 TpumecTp - 11 Hepenb
35. 9 CBoiicTBa CTENEHU C LENbIM 4
33 noKasartesnem
k 3
39-41 10. ®dyHKUMA Y =—. U ee rpaduk
X
4 KoHmponeHaa paboma Ne 3 1
2 KBagpaTHble KOpHMU. 25
UppaumnoHanbHble yncna.
dNemMeHTbl TEOPUUN MHOKECTB
— 2 .
43- 11, CDyHKLéWil y)—x n eé rpaduk 2
44 (napabona
45. 12, KBaapaTHble KOpHW. 3

ApudmeTnyeckunii KBagpaTHbIM
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47 KOpeHb
48- 13. MHO»KecTBO 1 ero afieMeHTbl 2
49
50 14. NogmHoxecTso. Onepaumn Hag, 1
MHOXeCcTBaMu.

51-52 15. Yucnosble MHOXeCTBa 2
53.57 16. CsouncTBa apudMeTUYecKoro 5
KBaApaTHOro KOpHA
53-63 17. ToXaecTBeHHble 6

npeobpa3oBaHMA BbIPAXKEHWUN,
copepkawmx apudmeTmyeckue
KBaapaTHbIE KOPHW.
64-66 18. | PyHKUMAY = \/; n eé rpaduk 3
67 KoHTponbHas paborta Ne 4 1
3 TpumecTp — 13 Hepgenb
3 KBaapaTtHoe ypaBHeHUe U ero 26
KOPHU. PelueHne TeKcToBbIX
3a4ay
68-70 19. | KBagpaTHble ypaBHeHMUA. 3
PelueHne HeNoOMHbIX KBagpaTHbIX
YpaBHEHUM
71-74 20. dopmyna KOpHeN KBagpaTHOro 4
ypasHeHuA
75.77 21, Teopema BuerTa. 3
78 KoHTponbHas paboTta Ne 5 1
79-81 2. KBagpaTHbIN TPEXYNEH 3
8-85 73, PeweHwne ypaBHeHUN, 4
CBOAALMXCA K KBaAPaTHbIM
YPaBHEHUAM.
36 - 24, PaumoHanbHble ypaBHEHUA KaK 7
92 MmaTemaTU4ecKkne moaenu
peasibHbIX CUTyaLLNit
93 KoHTponbHas paboTta N2 6 1
lNMoBTOpEHME U cUcTemaTU3aLmA 9
yuyebHoro
maTtepuana
94 MosTOpeHune. Yncnosble 1
BbIparKeHus.
95 MoBTopeHue. Anrebpanyeckue 1

39




Bblpa*XeHunA.

96

NosTopeHune. PeweHune
ynpa*KHeHWN Ha pasHble
cnocobbl pasnoxeHun
MHOTOYN1€HOB Ha MHOXUTENN.

97

NMosTopeHune. CnoxeHue n
Bbl4MTAHME PaALMOHA/bHbIX
apobeit

98

MNoBTopeHne. YMHOXKeHME n
AeneHne paumoHanbHbIX
apobeit.

99

NosTopeHue. CTeneHb € Lenbim
oTpunuaTeNnbHbIM NOKa3aTeneMm.

100

MosTopeHue. DyHKUUK U
rpadpuKm

101

MoBTopeHue. KBaapaTHble
KOPHMW.

102

MoBTOpeHune. YpaBHEHUA U
CucTembl ypaBHEHUN.
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KaneHpapHo-TemaTUyecKkoe naaHupoBaHue no anrebpe ans 9a, 96, 98, 9rknaccos
Ha 2023 - 2024 yuebHbIi rog,

Yuurenb: Haymosa T.U.

YMK A.lT.Mep3nak

3 4B Hegento, scero 102 ypoka

NPUNOXKEHUE

Ne

ypOK
a

Tema ypoka

K-Bo

Yyaco
B

[ara

9a
nna

9a
dak

96
nna

96
dak

T

98B
nna
H

98
dak

or
nna

or
dak

MpumeyaH
ue

| TpPUMmecTp
11 Hepenb

HepaseHcTBa

21

Yucnosble
HepaBeHCTBa

4-5

OCHOBHble CBOICTBA
YNCNOBbIX
HEpPaBEHCTB

6-8

CnorkeHune 7]
YMHOXeHue
YMCNOBbIX
HEpPaBEHCTB.
OueHunBaHme
3Ha4YeHus
BblpaXKeHus

HepaBeHcTBa C
OAHO NepeMeHHOoM’

10-
14

PelweHne NnMHEeNHbIX
HEepaBEeHCTB C

o HoW
nepemeHHoM.
Yucnosble
NPOMEXKYTKM

15-
19

CucTemMbl IMHENHbIX
HEepaBEHCTB C
OAHOM NepeMeHHoM

20

MNosTopeHue n
cucTemaTtusaums
yyebHoro
maTepuana

21

KoHTponbHasa
pa6ota Ne 1no
Teme
«HepaseHcTBa»

KBagpatuuHan
byHKUMA

30

22-
24

MNosTOopeHune u
pacwupeHne
cBeaeHu o

$YHKUMNM

25-
27

CsoiictBa PpyHKUMM
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28- | MocTpoeHune 2
29 rpaduKka GyHKUMM Y
= kf(x)
30- | MNocTtpoeHune 4
33 rpapuKkos pyHKUMM
y=f(x)+bwu
y =f(x + a)
Il Tpumectp 11
Heaenb
34- | KBagpaTu4dHas 6
39 | ¢dyHKUMA, eé rpadumk
N CBOMCTBa
40 KoHTponbHan 1
pa6ota Ne 2no
Teme
«KBagpatmyHas
YHKLUAY»
41- | PeweHune 5
45 KBaApaTHbIX
HepaBeHCTB
46- | Cucrembl 5
50 YpaBHEHUM C ABYMSA
nepemeHHbIMM
51 KoHTponbHas 1
pa6ota Ne 3no
Teme
«KBagpatuyHas
PyHKUMA»
3 CraTuCcTUKa U 18
Teopua
BEpOATHOCTEM
52- | MatemaTtnyeckoe 2
53 mozenmpoBaHmne
54- | MNpoueHTHble 3
56 pacyéTbl
57- | AbcontoTHaa u 2
58 OTHOCUTENbHaA
NorpeLwHoCcTm
59- | OcHoBHble NpasuKaa 3
61 | KOMBUHATOPUKMK
63- | Yactota u 2
63 BEPOATHOCTb
cnyyamHoro
cobbITuA
64- | Knaccuyeckoe 2
65 onpegenexHuve
BEPOATHOCTHU
Il tpumectp 11
Hepenb
66- | HavanbHble 2
67 cBefeHna o
CTaTUCTUKE
68 MNosTOpeHue n 1
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cucTemaTtusauma
yyebHoro
martepuana

69

KoHTponbHasa
pa6ota Ne 4no
Teme «CTaTUCTMKA U
TeopuA
BEPOATHOCTEN »

MocnepoBatenbHOC
T U Nporpeccuun

21

Yucnosble
nocnepoBaTeNbHOCT
7]

ApudmeTtunyeckan
nporpeccus

Cymma n nepsblix
YseHoB
apudmeTnYeCcKom
nporpeccum

80-
82

FeomeTpuyeckas
nporpeccus

83-
85

Cymma n nepsbIx
YseHoB
reomeTpuyeckom
nporpeccum

86-
88

Cymma
b6ecKkoHeYyHol
reomMeTpuyYecKom
nporpeccuu, y
KoTopoli | g | <1

89

MNosTOpeHune u
cucTemaTusauma
y4yebHoro
maTtepuana

90

KoHTponbHasn
pa6ota Ne 5no
Teme
«[NocnepoBatenbHO
CTU M NPOrpeccum»

NMosTOopeHue n
cucTemaTusauus
yuyebHoro
Matepmana

91

NMoBTOpeHue.
YpaBHEHUA U
HepaBeHCTBa

92

NMoBTOpEeHue.
Cuctembl
ypaBHEHUN.
Cucrtembl
HepaBeHCTB

93

NMosTOopeHue.
dyHKUMMN.
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KBagpaTnyHan
PYHKUMA

94

NosTOpeHune
KBagpaTHble
HepaBeHCTBa

95

NosTOpeHune
Cucremsl
ypaBHEHUN ¢
ABymA
nepemeHHbIMMU

96

NosTOpeHune
ApudmeTtnyeckas
nporpeccus

97

NosTOpeHune
FeomeTpuyeckas
nporpeccusa

98

NosTOpeHune
Peseps

99

MosTOpeHue
Peseps

100

MoBTOpeHue
Peseps

101

MosTOpeHue
Peseps

102

NosTOpeHune
Peseps
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