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MnaHupyemble pe3ynbTaTbl 0OCBOEHUA anrebpbl B 7-9 Knaccax:

NMpeameTHble pe3ynbTaThbl:

1) pasBuTHE YyMeHUIA paboTaTb C y4eOHbIM MAaTEMATUYECKUM TEKCTOM (aHaNM3MpPOBaThb, U3B/IEKATb
Heobxoaumylo MHGOPMaUMIO), TOYHO M TPAMOTHO Bbipa)KkaTb CBOW MbICAM C MPUMEHEHUEM
MaTeMaTUYeCcKo TEPMUHONOMMU U CUMBOJIMKK, MPOBOANTL KnaccudurKaumm, normyeckme o60CcHOBaHMs,
[0Ka3aTeNbCTBa MAaTEMATUYECKUX YTBEPKAEHWIA:

onepuvpoBaHMe NOHATUAMM: MHOMKECTBO, 3/1IEMEHT MHOXECTBA, NOAMHOKECTBO, MPUHAANENKHOCTD,
HaxoXAeHWe nepecevyeHuns, obbeAMHEHUA NOSMHOMKECTBA B MPOCTENLLNX CUTYALMAX;

2) pasBuTHE NPEACTaBAEHNA O YMUCIE U YNCIOBbLIX CUCTEMAX OT HATYpPasibHbIX A0 AENCTBUTENbHbIX
yncen; OBNALEHNE HAaBbIKAMM YCTHbIX, MMCbMEHHbIX, MHCTPYMEHTA/IbHbIX BbIYUCAEHWIA:

onepuvpoBaHMe MNOHATUAMMU: HATypasibHOE UMCAO, ULenoe 4ucno, OObIKHOBEHHAA Apobb,
AecATUYHaA Apobb, CMeLWaHHOEe YNCAIO0, PaLMOHANbHOE YNCN0, UPPALMOHANbHOE YUCAO;

MCMNO/Ib30BaHME CBOMCTBA YMCEN M 33aKOHOB apuUOMETMUECKMX OMepaumim C uYucnamu npu
BbINOJIHEHUWN BbIYUCNEHNN;

OLeHMBaHME 3HaYEeHUS KBaAPATHOrO KOPHSA 13 NOOKUTEIbHOTO LLe/I0T0 YMCAa;

3) oBnageHWe CUMBOJIbHbIM A3bIKOM anrebpbl, NPUEMaMU BbINOJHEHUA TOXKAECTBEHHbIX
Npeobpa3oBaHUi BbIPAaXKEHWUM, pPELUEHUA YPaBHEHWUIN, CUCTEM YPaBHEHUIN, HEPABEHCTB U CUCTEM
HEepaBEeHCTB;, YMEHWA MOLEe/NMPOBaTb peasbHble CUTyauuu Ha A3blke anrebpbl, uccnegosaTb
MOCTPOEHHble MOZENNM C WCNo/Jb30BaHMEM annapata anrebpbl, WHTEpPNpPeTUpPoBaTb MOYYEHHbIN
pesysbTart:

BbINOJIHEHWE HEC/IOXKHbIX Npeobpa3oBaHN ANA BbIYMCAEHUA 3HAYEHUIA YMCIOBLIX BblPaXKEHWN,
cogeprkalmx cTeneHn ¢ HaTypasibHbIM NOKasaTesieM, CTEeMEHU C Le/ibiIM OTpULaTe/IbHbIM NOKasaTenem;

BbINO/NHEHME HEC/NIOMKHbIX NPeobpasoBaHUN LeNblX, APOOHO pPaUMOHA/bHbIX BbIPAXKEHUA U
BbIPaXXEHUI C KBagpaTHbIMU KOPHAMM; PaCKpbiBaTb CKOOKKM, MPMBOAUTbL NOAOGHbLIE C/laraemble,
MCNoNb30BaTb GOPMY/bl COKPALLEHHOTO YMHOXEHUS;

peleHne JNIMHENHbIX W KBAAPaATHbIX YPAaBHEHWUA W HEPABEHCTB, YPABHEHW W HEPABEHCTSB,
CBOAALLMXCA K IMHEWHBIM UM KBAaZAPATHbIM, CUCTEM YPaBHEHUI U HEPaABEHCTB, M306paKeHMe peLlleHui
HEepPaBEHCTB U UX CUCTEM HA YNCIOBOM NPAMOWN;

4) oBnageHWe CcUCTEMOM QYHKLMOHAMbHBIX MOHATUM, pasBUTME YMEHMA WCNO/b30BaATb
dYHKUMOHaNbHO-Tpaduyeckne NpeacTaBieHnsa ANa pelweHnsa pPas/inyHbiX MaTeMaTUYecKux 3agad, Ans
ONUCaHMA U aHaNN3a pPeasibHbIX 3aBUCUMOCTEN:

onpeaeneHune nosioXKeHUa TOYKM MO ee KoopAMHaTaM, KOOPAMHATLI TOYKM NO ee MOJIOXKEHUIO Ha
NJIOCKOCTH;

HaxoXAaeHWe no rpaduky 3HaveHWn GyHKUMKM, 06NacTU onpeaeneHun, MHOMKECTBA 3HAYEHWUN,
Hynel QYHKLUMM, NPOMENKYTKOB 3HAKOMOCTOAHCTBA, MNPOMENKYTKOB BO3pacTaHUAa U  ybbiBaHUS,
Hanbo/bLIEero N HAMMeHbLUIEro 3HaYeHUsA QYHKLUNUW;

nocTtpoeHue rpadumKa IMHENHOM N KBAAPATUYHOMN GYHKLNI,

onepuvpoBaHMe Ha 6a30BOM YpOBHe MOHATUAMM: MNOC/AELO0BATE/NbHOCTb, apudmeTnyecKan
nporpeccus, reomeTpuyeckas nporpeccus;

MCNONb30BaHME CBOMCTB IMHENHOM U KBAaZPaTUYHOM GYHKUMI U X rpadMKOB NpU pelleHnn 3aaau
u3 Apyrux yuebHbix npeameTos;

5) oBnageHuwe npocteiiwmmmn cnocobamm nNpeacTaBNeHUAs M aHANAM3a CTAaTUCTUYECKUX AAHHbIX;
dbopmupoBaHMe NpeacTaBNEHUN O CTaTUCTUYECKMUX 3aKOHOMEPHOCTAX B PeasIbHOM MUPE U O Pa3INYHbIX
cnocobax MX M3y4YeHWs, O MNPOCTENLNX BEPOSATHOCTHLIX MOAENAX; Pa3BUTUE YMEHWI W3B/AEKaTb
MHbOPMaUMIO, NPeacTaBAeHHYIO B TabanLax, Ha gnarpammax, rpadukax, onucbiBaTb M aHAIM3UMPOBATL
MaCCMBbl YMCOBbIX AAHHbIX C NMOMOLLBIO MNOAXOAAWMX CTAaTUCTUYECKMX XaPaKTEPUCTUK, MCMNO/Ib30BaATb
NOHUMaHWE BEPOATHOCTHbIX CBOMCTB OKPYKAOWMX ABAEHUIA NPU MPUHATUMN PELLUEHWNI:

dbopmmnpoBaHMe NpeacTaBieHUs O CTAaTUCTUYECKUX XapaKTEePWUCTUKAX, BEPOATHOCTU C/y4alHOro
cobbiTus;

pelleHne NPoCTENLLNX KOMBUHATOPHbIX 334aY;

onpeaeneHne oOCHOBHbIX CTaTUCTUYECKUX XapaKTEPUCTUK YNCIOBbIX HabopOB;



OLLEHMBAHME 1 BblYUC/IEHME BEPOATHOCTM COOLITUA B NPOCTEMLLNX CyYasX;

Ha/inume nNpeacTaB/ieHMA O POJIM NPAKTUYECKM AOCTOBEPHbIX U Ma/IOBEPOATHbLIX COBbITUI, O poau
3aKOHa 60/bLIMX YMCeN B MAaCcCOBbIX ABNEHUAX;

YMEHME CpPaBHMBaATb OCHOBHbIE CTATUCTUYECKME XapaKTEPUCTUKM, MONYYEHHble B Mnpouecce
pelleHns NPUKAagHOM 3a43a4n, U3YYEHUS PEeasbHOTO ABAEHUS;

6) pasBUTUE YMEHWUIN NPUMEHATb M3YYEHHbIE MOHATUSA, PE3Y/bTaTbl, METOAbI A1A PeleHns 3aaay
MPaKTMYECKOro XapaKTepa U 3a4ay M3 CMEXKHbIX AUCUMMIMH C UCNOAb30BaHMEM NPU HEOBX0AMMOCTU
CNPaBOYHbIX MaTepMasoB, KOMMNbIOTEPA, MO/b30BaTbCA OLEHKOM M NPUKUAKOW MPU MPaAKTUYECKUX
pacyeTax:

pacrno3HaBaHMe BEPHbIX M HEBEPHbIX BbICKa3blBaHUN;

OLEHUBaHWe pPe3ybTaToB BbIYMCIEHUIN NPU PeLIEHNN NPAKTUYECKUX 3a4avY;

BbIMO/IHEHME CPABHEHMA YMUCE/ B PEeasIbHbIX CUTyaLMAX;

MCMOJ/Ib30BaHWE YMC/IOBbIX BbipaXKEHUN MPU PEeLleHNM MPaKTUUYECKMX 3334y M 3a4ad U3 Apyrux
y4ebHbIX NpeaMeToB.

BbINyCKHUK HayumuTca B 7-9 Knaccax (ana ncnonb3oBaHUA B NOBCEAHEBHOM KU3HU U
obecneyeHMA BO3MOXHOCTM YCNELIHOro NPOAONXKeHUA 06pa3oBaHUA Ha 6a30BOM ypoBHe)
» DnemeHTbl TEOPUU MHOMKECTB U MaTEMaTUUECKOW JIOTUKU

e OnepupoBaTb Ha 6a30BOM yPOBHE! NOHATUAMM: MHOMECTBO, 3N1EMEHT MHOXECTBA,
NoAMHOEeCTBO, MPUHAANEKHOCTD;

®  337aBaTb MHOMECTBa NepPeYUCIEHNEM UX STIEMEHTOB;

® HaxoauTb nepeceyeHune, obbegMHeHNE, NOAMHOXKECTBO B MPOCTEMLLINX CUTYALMAX;

e onepupoBaTb Ha 6a30BOM YpOBHE MOHATUAMMU: onpeneseHne, akcMoma, TeOpPema,
[0Ka3aTebCTBO;

® MpMBOAUTL MPUMEPBI U KOHTPNPUMEPDI A/1A NOATBEPKAEHNA CBOMX BbICKa3blBaHUN.
B noBcegHEBHOM XU3HU U NPU U3YYEHUU APYTUX NPeaAMETOB:

®  1CMO0/Ib30BaTb rpaduyeckoe NpeacTaBNeHMEe MHOXKECTB A1A OMUCaHMA peasibHbIX
NPOLLECCOB U ABNEHWUI, NPU PeLeHNN 3a4a4 APYrMX y4ebHbIX NpeaMeToB.

» Yucna

e OnepupoBaTb Ha 6a30BOM YpOBHE MOHATUAMMW: HaTypasibHOE YMCNO, LE/I0e YNCNO,
O0ObIKHOBEHHasA [Apobb, aecATMYHaAA Apobb, cmellaHHaa Apobb, pauMoHaNbHOE YKUCHO,
apudPMeTMUYECKMI KBAZPATHbIA KOPEHb;

®  LCNONb30BaTb CBOMCTBA YMCEN M NPaBUNA AeNCTBUIN NPU BbINOJHEHUWN BbIYUCAEHUN;

®  LCNO/Ib30BaTb MPU3HAKM AMMOCTU Ha 2, 5, 3, 9, 10 npu BbINOJIHEHUM BbIYUCAEHUN
W peLleHnn HECNOXKHbIX 3a4ay;

®  BbIMOJIHATb OKPYI/IEHNE PaLIMOHA/IbHbIX YACEN B COOTBETCTBMW C MPaBUIaMu;

®  OLEHMBATb 3HAaYEHME KBAZAPATHOIO KOPHA U3 NONOXKMUTENIbHOIO LEeN0ro YNCNa;

e pacno3HaBaTb PaLUMOHa/IbHbIE N MPPaLMOHAbHbIE YACNA;

e  CpaBHMBaATb YMCAa.
B noBceaHEBHOM }KMU3HU U NPU U3YYEHUU APYIrUX NPEeaMETOB:

®  OUEHMBATb PE3y/IbTaTbl BbIYUCAEHUI NPU PELLEHUM NPAKTUYECKMX 3a4aY;

®  BbINOJIHATb CPAaBHEHWE YNCEN B PEAJIbHbIX CUTYaUMSAX;

®  COCTaB/siTb YMC/IOBbIE BbIPA*KEHWUA NPU PELIeHUN NMPaKTUYECKUX 3a4a4 U 3a4a4 m3
ApPYrux yyebHbIx npeameTos.

13pech n ganee — pacnosHaBaTb KOHKPETHbIE NPUMEPbI OBLLMX NOHATMIA NO XapaKTEPHbIM NPU3HaKaM, BbINOIHATL
AeNCTBMA B COOTBETCTBMM C ONpeaesieHNEM U NPOCTEN UMMM CBOMCTBAMM NOHATUIM, KOHKPETU3NPOBaTb
npumepamm obLme NOHATUS.



» ToxaecTBeHHble Npeobpa3oBaHuA

e BbINONHATbL HECNOXHble NPeobpa3oBaHMA ANA BbIYUCAEHUA 3HAYEHWUI YMCIOBbIX
BbIPAXEHWUN, coAeprKaWMX CTEeNeHW C HaTypasbHbIM MOKasaTenem, CTEMEHUM C Lebim
oTpuUaTeNbHbIM NOKA3aTeNeM;

®  BbINO/NIHATb HEC/IOXKHbIE NPeobpPa30BaHMA LLeNbIX BbiPAXKEHWUI: PaCKpbiBaTb CKOOKM,
npMBOAUTbL NOA0OHbIE Charaemble;

® KCNo/b30BaTb GOPMY/ibl COKPALLEHHOINO YMHOXeHMA (KBagpaT CyMMbl, KBagpaT
pa3HOCTU, Pa3HOCTb KBAAPaTOB) A/1A YNPOLLEHUSA BbIYUC/IEHUN 3HAYEHUI BblPaXKeHUN;

®  BbINONHATb HECNOXHble npeobpa3oBaHUA APOOHO-IMHENHDBIX BbIPAXKEHUA WU
BbIPaXKEHWUM C KBAZPATHbIMU KOPHAMM.

B noBceaHEBHOM XXU3HU U NPU U3YYEHUU APYTUX NPeaAMETOB:
®  MOHMMaTb CMbICA 3aNUCK YNCNA B CTAHOAPTHOM BUAE;
e onepupoBaTb Ha 6a30BOM ypOBHE MOHATUEM «CTAHZAPTHAA 3aMUCb YMCNAY.
» YpaBHEHUA M HepaBeHCTBa

e OnepupoBaTb Ha 6a30BOM YpOBHE MOHATUAMMW: PABEHCTBO, YNC/NOBOE PABEHCTBO,
ypaBHEHWe, KOpeHb YPaBHEHWS, pelleHne ypaBHEHMA, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO,
pelleHne HepaBEeHCTBa;

® MpoBepATb CNPAaBEAIMBOCTb YACNOBbIX PABEHCTB U HEPABEHCTB;

® pewaTb /AMHENHble HEepPaBEHCTBA W HEC/NOXKHble HepaBeHCTBa, CBoAAlMecA K
JIMHENHbIM;

® pewaTb CUCTEMbI HEC/IOMKHbIX IMHENHbIX YPaBHEHWI, HEPABEHCTB;

® NpoBepATb, ABNAAETCA N AAHHOE YNC/IO PELIEHUEM YPAaBHEHUA (HEPABEHCTBA);

e pelwaTb KBaApPaTHble ypaBHEHMA N0 popMyne KOpHEM KBafpaTHOIO YpPaBHEHUS;

e un306paxKaTb peleHna HepaBEHCTB M UX CUCTEM Ha YMCNOBOWN NPAMOWN.

B noBceaHEBHOM }KMU3HU U NPU U3YYEHUU APYTUX NPEeAMETOB:

®  COCTaB/ATb M peLaTb IMHENHbIE YPAaBHEHMA NPU PELUEHUM 33434, BO3HMKAIOLWNX B

ApYrvx yyebHbIx npegmeTax.
»  ®yHKuumn

e HaxoauTb 3HauyeHue PpyHKLUMM NO 3a4aHHOMY 3HAYEHUIO apryMeEHTa;

®  HaxoAWTb 3HAYEHMEe aprymeHTa Mo 3a4aHHOMY 3HAYEHWUO GYHKUMM B HEC/TOMKHbIX
CUTYaUMAX;

e onpeaenATb MOJIOXKEHME TOYKM NO €€ KoopaMHaTaM, KoopauHaTbl TOYKM NO eé
NOIOXKEHWUIO HA KOOPAMHATHOM NJOCKOCTH;

e o rpaduKy HaxoauTb o06nacTb oOnNpeaeneHua, MHOMECTBO 3HAYEHWM, Hyau
OYHKUMKN, NPOMENKYTKM  3HAKOMOCTOAHCTBA, MPOMENKYTKM BO3pacTaHMA U ybbiBaHMSA,
Hanbonbllee N HAMMeHbLIee 3HaYeHUA QYHKLMK;

®  CTPOWUTb rpaduK ANHENHON PYHKLUNK;

® poBepATb, ABAAETCA AWM  AaHHbIA  rpaduKk rpaduKkom 3agaHHOM  PYHKUUMK
(nMHelHOM, KBaApPaTUYHOW, 06PaTHOM NPONOPLUOHANBHOCTH);

® onpeaenatb NPUBAUKEHHbIE 3HAYEHUA KOOPAMHAT TOUYKU NnepeceyeHus rpadukos
GyHKUMI;

e onepupoBaTb Ha 6a30BOM  YpPOBHE  MOHATUAMW:  NOCNELOBATENbHOCTb,
apudmeTryeckas nporpeccua, reoMmeTpuyeckas Nporpeccus;

e pewaTb 334a4YMm HaA MPOrpPeccun, B KOTOPbIX OTBET MOXKET ObITb MOAyYeEH
HenocpeacTBEHHbIM NoAcYETOM 6e3 npumeHeHnsa dopmyn.

B noBcegHEBHOM }XMU3HU U NPU U3YYEHUU APYTUX NPeaAMEeTOB:



®  1CMO0/Ib30BaTb rpadUKM peasibHbIX NMPOLLECCOB M 3aBUCMMOCTEN AN onpeneneHuns
nXx CBOMCTB (HambosbluMe U HaUMeHbLUMEe 3HAYEHUA, NPOMENKYTKU BO3PACTaHMA U yObIBaHUSA,
061aCcTV NONOXKUTENbHbBIX M OTPULATENIbHBIX 3HAYEHWUIN U T.N.);

®  1ICMO0/Ib30BaTb CBOMCTBA /IMHENHOW PYHKUMM M ee TpaduK Npu peleHnmn 3a4a4 13
OPYrvX y4ebHbIX NpeameToB.

» CTaTUCTUKa M Teopua BEpPOATHOCTEN

e lmeTb npeacTaBNeHME O CTAaTUCTUYECKUMX XapPaKTEPUCTUKAX, BEPOATHOCTU
CnyyamHoro cobbITMa, KOMOMHATOPHbIX 3a4a4ax;

e pewaTb npocTeiwmne KOMOMHATOPHble 334344  METOAOM  NPAMOro U
opraHn3oBaHHOro nepebopa;

® MpeAcTaBNATb AaHHble B BUAe Tabauu, guarpamm, rpaduKos;

® yuTaTtb UHGOPMaALMIO, NPEeACTaBEHHYIO B BUAe Tabanubl, gnarpammbl, rpaduKa;

® onpeaenATb OCHOBHblE CTaTUCTUYECKUE XapPaKTePUCTUKM YUC/IOBbIX HABOPOB;

®  OLEHMBATb BEPOATHOCTb COOBLITUA B NPOCTEMLLNX CYYanX;

® VMeTb NpeAcTaBNeHME O PO/IM 3aKOHA 6O/IbLLMX YMCEeN B MACCOBbIX ABEHUAX.

B noBcegHEBHOM }XU3HU U NPU U3YUYEHUU APYIUX NPEeAMETOB:

®  OUEHMBATb KOJIMYECTBO BO3MOXKHbIX BAPMAHTOB MeTOAO0M nepebopa;

® VMeTb MpeAcTaBAeHME O POAN MNPAKTUYECKM [O0CTOBEPHbIX U ManoBEPOATHbIX
cobbITNiA;

® CpaBHMBATb OCHOBHbIE CTAaTUCTUYECKME XaPaAKTEPUCTUKK, MOJYYEHHbIe B npouecce
pelleHna NpUKNaAHOM 3aa4n, U3y4eHUA PeasibHOro ABNEHUS;

®  OUEHMBATb BEPOSTHOCTb PeasibHbIX COBLITUIN U ABNEHUI B HEC/IOMKHbIX CUTYaLMUSAX.

> TeKcToBble 3agauun

e PelwaTb HECNOXHble CHOXKETHble 3aJa4yM pasHbIX TUMOB Ha Bce apudpmeTnyeckme
aencTens;

e CTpOUTb MOAEeNb YyCcNoBMA 3agayuu (B BuAe Tabauubl, CXEMbl, PUCYHKa WU
YPaBHEHUA), B KOTOPOM AaHbl 3HAaYE€HUA ABYX U3 TPEX B3aMMOCBA3AHHbIX BE/IMYMH, C LENbio
NMOWUCKa peLleHnNs 3a4auu;

®  OCyLWEecTBAATb CNOCO6 NOMCKa peLleHns 334341, B KOTOPOM PACCYKAEHUEe CTPOUTCA
OT YCNOBUA K TpeboBaHUIO UK OT TpeboBaHUSA K YCN0BUIO;

®  COCTaB/ATb NJIaH pelleHns 3a4auu;

®  BblAeNATb 3Tanbl peleHna 3a4a4m;

®  VHTEepnpeTupoBaTb BblMUCAUTENbHbIE pe3ynbTaTbl B 3agaye, WCCNenoBaTb
Nno/sly4eHHOe peLleHne 3a4a4u;

®  3HaTb pa3/iMyMe CKopocTen 06beKTa B CTOAYEN BOAE, MPOTUB TEYEHMA N NO TEYEHUIO
peKu;

e pewaTb 3aZa4M Ha HaXOXAEHME YaCTU YMCNA M YMCNA MO ero 4acTy;

e pewaTb 33aZayMm pasHbiXx TUNOB (Ha paboTy, Ha MOKYMKW, Ha ABUXKEHME),
CBA3bIBAOLLMX TPU BENNYNHDI, BbIAENATb 3TU BE/IMYNHbBI U OTHOLLEHMA MEeXAYy HUMU;

®  HaxoAWTb MPOLEHT OT YMCAa, YNCNO NO NPOLLEHTY OT Hero, Haxo4uTb NPOLEHTHOE
CHUXEHME UK NPOLEHTHOE NOBbIWEHNE BEINYMHDI;

® pelwaTb HEC/IOXKHbIE IOFMYecKMe 3a4a4M MEeTOAO0M PACCYKAEHUN.

B noBcegHEBHOM }XMU3HU U NPU U3YYEHUU APYTUX NPeAMETOB:

®  BblABUraTb rMMNOTE3bl O BO3MOXKHbIX NpeAe/bHbIX 3HAYEHUAX MCKOMbIX B 3aJaye
BE/INYMH (AenaTb NPUKUAKY).

> Wctopua matemaTuKu

e OnucbiBaTb OTAENbHbIE BblAAIOWMECA PE3Y/IbTaTbl, MOJIyYEHHbIE B XOAE€ Pa3BUTUSA
MaTEMaTUKU KaK HayKu;



®  3HATb NPMMEpPbl MAaTEMATUYECKUX OTKPbITUIN N NX aBTOPOB, B CBA3M C OTEYECTBEHHOM
N BCEMUPHON NUCTOPUEN;

® MOHWMMaTb PO/ib MAaTEMATUKM B pa3BuUTMK Poccum.
MeTtoabl maTemaTUKun

e BbibupaTb nogxoAAwMid U3y4YeHHbI MeToh, ANA PEelleHUMUM M3YYEeHHbIX TUNOB
MaTeMaTMYeCcKnX 3a4ay;

e [lpyBoauTb nNpUMeEpbl MATEMATUYECKMX 3aKOHOMEPHOCTEM B  OKpyXKatoLlien
OENCTBUTENbHOCTM U NPOU3BEAEHMNAX UCKYCCTBA.

BbINYCKHUK NONYYUT BO3SMOXKHOCTb HayunTbCA B 7-9 KNaccax gna obecneyeHUA BO3MOXKHOCTU
yCnewHoro npoaonKeHmua o6pasoBaHua Ha 6a30BoM U yrny6néHHOM ypPOBHAX
dnemMeHTbl TEOPUMN MHOXKECTB U MAaTeMaTUYECKOM IOTUKM

e Onepuposams? MoOHAMUAMU: ornpedeneHue, Meopemd, aKCUOMJ, MHOMecmso,
XAPAKMepuCmuKu MHOXecmaea, 3semMeHm MHOX(ecmea, nycmoe, KoHeyHoe U 6ecKoHeyHoe
MHOM(ecmeo, MOOMHOMECMBO, MPUHAOAEHHOCMb, BKAOYEHUE, PABEHCMBO MHOX(ecms;

®  U306paXamb MHOXECMBa U OMHoWweHUe MHOXecma ¢ MoMowbio Kpy208 Jiinepa;

e onpedenams MPUHAOAEHHOCMb 31eMeHma MHoxecmsy, o06beOuHeHU U
nepece4yeHuto MHOXecms;

e 30008aMb MHOMECMBO C [MOMOWbIO MepevucneHus 371eMeHmos, C108eCHO20
OnuCcaHus;

® ornepuposamb  MOHAMUAMU:  B8bICKA3blI8AHUE, UCMUHHOCMb U  /IOHHOCMb
BbICKA3bIBAHUSA, OMPUYAHUE B8bICKA3bIBAHUU, onepayuu HAO B8bICKA3bIBAHUAMU: U, UAU, He,
YC/108HbIE 8bICKA3bIBAHUSA (UMMAUKAUUU);

®  CMpPOUMb BbICKA3bIBAHUA, OMPUUAHUSA 8bICKA3bIBAHUU.
B noBceaHEBHOM }KMU3HU U NPU U3YYEHUU APYTUX NPeAMETOB:

®  CMpPoOUMb UernoYKu yMmo3aKao4eHUll Ha OCHOBE UCMN0Mb308AHUSA NPABUs 102UKU;

®  UCM0/ab308aMbL MHOMECMBA, Onepayuu ¢ MHOXecmeamu, Ux 2paguyeckoe
npedcmasneHue 015 ONUCAHUSA PeasibHbIX MPoueccos u AeneHudl.
Yucna

e Onepuposame MOHAMUAMU: MHOXECMB80 HAMYpPAsAbHbIX YUcCes, MHOXecmaeo yesbix
yucesi, MHOM(ECMB0O PAUUOHAAbHbLIX YUCes, UPPAYUOHA/AbHOE YUC/0, K8AOPAMHbIU KOPEHb,
MHoMcecmeo OelicmeumesibHbIX 4uces, 2eoMempuyecKas UHmMeprnpemayus HamypanbHbIX,
uesbix, PayUOHaAsbHbIX, OelicmeumesibHbIX YUces;

®  [TOHUMAaMb U 06BACHAMb CMbICA MO3UYUOHHOU 3arnucu HAMypPasabHO20 YUCAa;

®  BbLINOAHAMbL  BbIMUC/AEHUA, 6 MOM Yucsie C UCMOo/Ab308AHUEM  MPUEMO8S
PAUYUOHAbHBIX 8bl4UCAEHUU;

®  B8bINOAHAMb OKPYy2saeHUe PayUoHAAbHbIX Yucesn € 3a0aHHOU MOoYHOCMbIO;

®  (CpasHUBAMb PAYUOHAsbHbIE U UPPAUUOHAAbHbIE YUCa;

®  1pedcmassames PAayUOHAAbHOE YUCA0 8 8ude decamuyHoli Opobu

®  ynopAoo4Yusameo 4YUCAA, 3aNUCAHHbIe 8 8ude 06bIKHOoBeHHOU u decamuyHoli Opobu;

e  Haxodums HOA u HOK yucen u ucnons3o8ams ux npu peweHuu 3a0ay.
B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYIUX NPEeAMETOB:

®  [IPUMEHAMb Npasuna nNpubAUMEHHbIX 8bl4UCAEHUU Npu peweHUU npakmu4eckux
300ay4 U peweHuU 3a0a4 Opyaux y4ebHbIx npeomemos;

23pnecb M fanee — 3HaTb onpejeNneHne NOHATUA, YMETb NOACHATb €ro CMbIC/, YMETb MCNO/Ib30BaTb MOHATUE U €ro
CBOWCTBa NPW NPOBEAEHUMN PACCYXKAEHUN, AO0KA3aTENbCTB, PELeHnM 3a4ad.



®  BbINOAHAMb CPABHEHUE Pe3ynbmamos 8blvucaAeHull Npu peweHuu npakmu4eckux
30004, 8 MoM yucsae npubauHeHHbIX 8blYUCAeHU;

®  COCMAsAAMb U OUEHUBAMb YUC/0BbIE BbIPAHCEHUA MPU pPeuweHUU MPaKkmu4yecKux
3a0ay4 u 3a0a4 u3 Opyaux y4ebHbix Nnpedmemos;

®  30MUCbIBAMb U OKpyaname  4YUCA08ble 3HAYEHUA  PeasnbHbiX B8eAUYUH C
UCrnosab308aHUEM PA3HbLIX CUCMEM U3MepPeHUs.
ToxpecTBeHHble Npeobpa3oBaHUA

e  Onepuposames MOHAMUAMU CMmerneHu ¢ HaMypasbHbIM MOKa3amesnemM, cmerneHu ¢
uesbiM ompuyamenbHsIM nokazamenem;

®  BbINOAHAMbL NpPeobpazosaHus Uenbix ebipaxceHuli: oelicmeus ¢ 00HO4YsEHAMU
(cnoxceHue, sbldUumMaHuUe, yMmHoMceHue), delicmeusa ¢ MHO204/1eHAMU (C/I0H(eHUe, 8bIYUMAHUe,
YMHOMCEeHuUe);

®  BbINOAHAMbL PA3/0HEHUE MHO204YNEHO8 HA MHOM(UMesnu O00HUM U3 crnocobos:
8blHeceHue 30 CKOBKY, 2pyrnnupoBKa, UCMosnb308aHUE hOPMYs COKPAUEHHO20 YMHOMEHUS;

®  8bl0enAMb K8AOPAM CYMMbI U PA3HOCMU 00OHOY/EHO8;

®  pPacKnadbl8aMb HA MHOXUMEU KBAOPAMHbIU MpéxyneH;

®  GbIMOAIHAMbL NPeobpa3o8aHUs 8biparceHuUl, cooepxawux cmerneHu ¢ uesabiMmu
ompuyamesibHbIMU OKA3aMenamu, rnepexooums Om 3anucu 8 e8ude cmerneHu C Yesnbim
ompuyamesibHbIM OKazamesem K 3anucu 6 sude opobu;

®  8bINoAHAMbL MpPeobpa3osaHua OpPObOHO-PAYUOHAbHBIX B8bIPAMEHUU: COKpauweHue
Opobeli, npusedeHue aneebpaudeckux Opobeli K obwemMy 3HAMEHAMEND, CAOHEHUE,
YMHOMCeHuUe, OesneHue anzebpauuveckux Opobeli, so3sedeHue anzebpauveckoli Opobu e
HaMypanbHyo U Yeayo ompuyamesnbHyto cmeneHs;

®  8bINOAHAMb NPeobpa308aHUSA 8bIPAXEHUU, COOePH AW UX KBAOPAMHbIE KOPHU;

e 8bl0enAMb K8AOPAM CYyMMbI UsU PA3HOCMU 08YY/EHA 8 8bIPAHEHUAX, COOEPHAULUX
Keao0pamHble KOpHU;

®  BbINoAHAMb NPeobpa3zo8aHUsA 8bipadeHul, cooepxcaujux Mooyb.
B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYIUX NPeaAMEeTOB:

® gbinosHAMb npeobpaszosaHua u Oelicmeua C YuC/AAMU, 3QMNUCAHHLIMU 8
cmaHoapmHom suoe;

®  8bINOAHAMb NpeobpazosaHuUa anzebpauvyecKkux ebipaxceHUl Mpu peweHuu 3a0a4
Opyaux y4yebHbIx npedmemos.
YpaBHEHUA U HepaBeHCTBa

e Onepuposamb MOHAMUAMU: YpaBHEHUe, HepaseHCMB0, KOpPeHb YypPaBHEHUS,
peweHue HepaseHcmea, pPAaBHOCUsbHbIE YypasHeHus, obsaacme onpedesneHus ypasHeHUs
(HepaseHcmesa, cucmemesl ypasHeHUl unu HepaseHcMs);

e pewams auHeliHble ypasHeHUA U ypasHeHUs, c8OOUMbIE K AUHelUHbIM C MoMOW b
moxcdecmeseHHbIx npeobpazosaHuli;

® pewams KeaOpamHbie YpaBHeHUs U ypasHeHUs, C800UMble K K8aOpPamHbeIM C
MoMouw,bto moxcoecmeeHHbIX npeobpazosaHull;

e  pewamb OpobHo-nuHeliHble ypasHEHUS;

* pewamb npocmeliwue  UPPAYUOHanbHble  ypaeHeHus euda  [f(x)=a,

F(x)=a(x);
® pewams ypasHeHUs suda x"=a;

® pewams YpasHEHUA CrNOCcOb6OM pPa3/A0MEHUA HA MHOXUMenuU U 30aMeHbl
nepemeHHou;



®  UCM0ab308aMb MEMOO UHMepP8an08 014 peweHUsA yesnbix U OPobHO-PAYUOHAIbHbIX
HepaseHCcMSs;

e pewams nuHeliHblE ypaBHEHUA U HEPABEHCMBA C Napamempamu;

®  pewams Hecs10#Hble KBAOPAMHbIE yPAaBHEHUA C Napamempom,

®  pewams Hecs10#Hble cucmeMsl AUHelHbIX ypasgHeHUl ¢ napamempamu;

®  pewams HECNOMCHbIE YPABHEHUA 8 UesbiX YUCAaX.

B noBcegHEBHOM XXU3HU U NPU U3YYEHUU APYIUX NPeaMETOB:

®  COCMAsAAMb U pewams suHeliHble U KBAOPAMHbIe YPABHEHUS, YPABHEHUA, K HUM
ceodAwuecs, cucmemol auHelHbIX ypdeHeHUll, HepaseHCmM8 npu peweHUU 3a0a4y Opyaux
yuebHbIx npedmemos;

®  BbINOAHAMbL OUeHKy npasdonodobusa pe3yanbmamos, rnoayvYaemolix Mpu peweHuu
AUHelHbIX U KeadpamHsix ypasHeHUl u cucmem sauHeliHbiX ypasHeHUl U HepaseHcms rpu
peweHuu 3a0a4 Opyaux y4ebHbIx npedmemos;

e gblbupamb coomeemcmeayrowjue ypasHeHusA, HepaseHcmaa uau ux cucmemel 014
cocmasneHua mamemamuyeckoll mooenu 3a0aHHOU peanbHOU cumyauyuu uau npuKnadHol
3a0a4u;

® yMemb UHMepnpemupos8ams noayvYeHHoIl npu peweHuu ypasHeHus, HepageHcmea
uau cucmemeol pesysbmam 8 KOHmeKcme 3a0aHHOU peasnbHoU cumyauyuu uau npuxkaaoHol
3a0ayu.

DYHKLUMUMU

e Onepuposamb MOHAMUAMU: (PYHKUUOHA/IbHAS 308UCUMOCMb, YHKUUSA, 2paguK
¢yHKYuUU, cnocobbl 3a0aHUA YHKUUU, dapeyMeHm U 3Ha4eHue ¢yHKyuu, obaacme
onpedeneHus U MHOMECmMBOo 3Ha4vyeHUl (yYHKYUU, Hyau GYHKYUU, [MPOMEXYMmKuU
3HAKOMOCMOAHCMBA, MOHOMOHHOCMb (PYHKUUU, YéMHOCMb/HEYEMHOCMb (PYHKYUU;

e cmpoumb  epacguku  auHelHol, KeadpamuuyHoli  ¢yHKUul,  obpamHoli
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MPOMoOPYUOHANLHOCMU, (PyHKYUU 8Uda: Y =a+ Y y= NI y= Ix, y= |x
X+

® Ha npumepe KeaodpamuyHol yHKUUU, UCM0/6308aMb Mpeobpa3osaHusa epaguKka
cyHKyuu y=f(x) 0na nocmpoeHus epacpuros yHkyul y =af (kx+b)+c;

®  cocmasname ypasHeHUs npamoli no 3a0aHHbIM ycio8usam: rnpoxodsaweli yepes dse
MOYKU C 3A0AHHbLIMU KOOPOUHamMamu, npoxooaweli yepes OQHHYHO MOYKY U napannenoHol
daHHol npamoli;

® ucciedo8ameo yHKYUI M0 eé 2paguKy;

®  Haxo0umb MHOXECMBO 3HA4YeHul, HyAU, MPOMEeXymKU 3HAKOMOCMOAHCMEaQ,
MOHOMOHHOCMU K8adpamuyHoU pyHKyuu;

®  0repuposamMe MOHAMUAMU: NOCAed08aMeIbHOCMb, apughmemu4ecKas npo2peccus,
2eoMempuYyecKasn npozpeccus;

®  pewams 300a4YU HA APUGBPMEMUYECKYHO U 2e0MeMPUYECKYH MPO2PECCULO.
B noBceAHEBHOM XXU3HU U NPU U3YUEHUU APYTUX NPEeAMETOB:

®  UOCMPUPOBAMb C MOMOWbIO 2PAGUKA PeasbHyro 3a8UCUMOCMb UAU Npoyecc rno
UX XapakmepucmuKkam,

® ucnonvb3oeams ceolicmea u 2paguk Keadpamu4vHol yHKYUU Npu peweHuu 3a0a4
u3 opyaux y4ebHbix npeomemos.
TekcroBble 3aaa4n

e Pewamb npocmeie U CAOMHble 3a0a4U PA3HLIX MUMO8, d MAK¥e 3a0a4u
noselweHHoU mpyodHocmu;

®  UCrMoab308aMb PA3HbIE KPAMKUe 3arucu KaK mMoOesnu MeKCmMo8 CAOMCHbIX 3a0a4
019 MOCMPOEHUA MOUCKOBOU cXeMbl U peweHusA 3a0a4;



® paszauyame MoOesnb MeKcma u MoOenb peweHus 3a0a4u, KOHCMpyuposame K
00HOU mMo0desnu peuweHuUs Hecs101HOU 3a0a4u pa3Hble MoOesu meKkcma 3a0a4u;

e 3HaMb U nNpumMeHAMb oba criocoba noucka peweHus 3a0a4y (om mpebo8aHUA K
ycno8uto u om ycsaoeusa K mpebosaHuto);

®  M00Oenuposamoe pPaccywOeHUA Mpu MMOUCKe peweHUAa 3a0a4 C MOMOWwblo 2padg-
cxemol;

®  8bl0esAMb 3MAnsl peweHUA 3a0a4U U CO0epHaHUe Kax 0020 amarna;

® ymemso 8bI6UPaMb ONMUMAbHLIU MemMo0d peweHuUA 300a4U U 0CO3HABAMb 8b160p
memoda, paccmampueams pasanuyHole Memoodsl, HaX00UMb pa3Hble peweHua 3a0a4u, ecau
B803MOM(HO;

®  QHAAU3UPOBAMb 3aMpPYOHEeHUA rpu peweHuu 3a0ay;

®  8bINOAHAMb pasnu4Hsie npeobpasosaHus npeodnoxeHHoU 3a0ayu,
KOHCMpyuposams Hogble 3a0a4u U3 0aHHOU, 8 MOM Yucsae obpamHsle;

® UHMepnpemMupos8aMb B8bl4UCAUMEbHbIE pe3yabmamsl 8 3a0aye, uccaedosame
nosny4yeHHoe peweHue 300a4u;

®  (QHGAU3UPOBAMbL BCEBO3MOXKHbIE CUMYAUUU B83QUMHO20 pPacCrooHeHUa 08yxX
06bEeKMOo8 U U3MeHeHUe UX XapaKmepucmuk rnpu CO8BMeCcmHOM 08UXCeHUU (CKOpoCmb, 8peMs,
paccmosHue) npu peweHuu 3a0a4 Ha O0suxeHue 08yx 06beKMos KAK 8 OOHOM, MAK U 8
MPOMUBOINOMOIHbIX HAMPABAECHUAX;

®  Uccs1ef08amb B8CEBO3MOMCHbIE CUMYyaUUU Mpu peuweHuu 3a0a4 Ha O8UMCeHUe 10
peKe, paccmampusams pasHsie cucmems OmcYyéma;

® pewamoe pa3HoobpasHblie 3a0a4uU «HA Yacmuy,

e pewams U 060CHOBbIBAMb C80€ peuwleHUe 3a0a4 (8blI0enaMmb MamMemMamu4yecKyro
0CHO8Y) HO HaXO#(OeHUe Yacmu HYUucaa U Yucaa no e2o 4acmu Ha OCHO8e KOHKPemHOo20 CMbICAa
Opobu;

® 0C03HA8aMb U 06BLACHAMbL UGEHMUYHOCMb 30004 PA3HLIX MUIMOB, CB8A3bIBAUUX
mpu 8enu4yuHsl (Ha pabomy, HA MOKYNKU, HA OBUM(EHUE).8biOenAMb 3Mmu 8enU4UHbl U
OMHOWeHUA MexO0y HUMU, MPUMEHAMb UX npu peweHUU 3a0a4y, KOHCMpyuposame
cobcmeeHHble 30004 YKA3aHHbIX MUnos;

® g87100emb OCHOBHbIMU MemoOaMu peweHua 3a0a4 HA CMecu, Craasbl,
KOHUeHmpauyuu,

e pewams 3a0a4U HA [POYEHMbI, 8 MOM YucCne, CAOMHbIe poyeHmsol ¢
o0bocHosaHueMm, ucrnonb3ya pasHele crnocobesi;

®  pewams fio2u4ecKue 3a0a4u pasHbIMu crnocobamu, 8 mom yucsne, ¢ 08ymsa baoKamu
u ¢ mpemsa 6a0Kkamu OAHHbIX C MOMOoWwbio mabnuy;

e pewams 3a0a4u MO0 KOMBUHAMOPUKE U meopuu eepoAmHocmell Ha OCHose
UCrnosab308aHUA U3yYEHHbIX Memodo8 U 060CHO8bIBAMb pewieHue;

®  pewams Hecs10}#Hble 300a4YU 10 MamMemMamu4yeckoli cmamucmuke;

e 08n1ademo OCHOBHbIMU memooamu peweHus CHOHEeMHbIX 3a0au:
apugpmemuyeckul, anzebpaudeckuli, nepebop sapuaHmMos, eeomempu4eckull, epaguyeckul,
MPUMEeHAMb UX 8 HOBbIX 10 CPABHEHUIO C U3Y4YEHHbIMU CUMYayUAX.

B noBcegHEBHOM XXU3HU U NPU U3YYEHUUN APYTUX NPEAMETOB:

e gbl0enamb Npu peweHUU 3a0a4Y XapakmepucmuKku paccmampusaemoli 8 3ada4ye
cumyayuu, Oomsau4YHble Om  peanbHelX (mMe, om Komopblx abcmpaz2uposasnucsy),
KOHCMpyuposams HO8ble cumyayuu € y4émomM 3mux XapakKkmepucmuk, 8 Yacmyocmu, npu
peweHuu 3a0a4 Ha KOHYEeHMpayuu, y4umsieams naomHOCMs 8eusecmaa;

® pewams U KOHCMpyuposame 3a0a4u HA OCHO8e PACCMOMPEHUA PeasbHbIX
cumyauyuti, 8 Komopbix He mpebyemca MoYHbIli 8bI4UCAUMESbHBIU pe3ynbmam;



L4 pewameo 300a4u Ha OsuMceHue o PEKe, paccmampusada pdasHble cucmemeol
omc4yema.

CTaTUCTUKA M TeopuA BepoATHOCTeN

e Onepuposamb MNOHAMUAMU: cmoabyamele U Kpy2o8bie Ouazpammel, mabauuysi
O0aHHbIX, cpedHee apupmemuyecKoe, MeOuaHd, Haubonbwee U HAUMeEHbWee 3HA4YeHus
8bl6OPKU, pa3max 8blbopKuU, Oucrnepcus U CMAHOAPMHOe OMmKs0HeHuUe, Ccay4valiHasa
U3MeH4YuB8oCMb;

® u3sneKame UHGopmayuro, npedcmasneHHylo 8 mabauuyax, Ha OuazpPamMmax,
epachuxax;

e cocmasname mabauybl, cCmpoumMs OUA2PAMMbI U 2PAGUKU HO OCHOB8e OAaHHbIX;

e onepuposamMb MOHAMUAMU: (haKmopuasa Yucaa, nepecmaHo8KU U COYemaHus,
mpeyz0nbHUK llackans;

®  [IpUMEHAMb NPAsuUsIo NPou3sedeHUs Npu peweHuu KoMbUHamopHbIx 3a0a4;

e onepuposams MoHAMUAMU: cay4aliHell oneim, cay4aliHelli 8blbop, ucrnsimaHue,
anemeHmapHoe cay4daliHoe cobbimue (Ucx00), Knaccu4yeckoe ornpedeneHue 8eposmHocmu
cnyyaliHo2o cobbimus, ornepayuu Hao cay4aliHeiMu cobbimuamu;

®  1pedcmasnAMo UHMOPMAUUIO C MOMOWbIo Kpyaos dlinepa;

e pewams 3a0a4YU HA BbIYUCAEHUEe B8epPOAMHOCMU C [M00CYemoM Kosauvyecmea
8aPUAHMOB C MOMOW,bl0 KOMBUHAMOPUKU.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYIUX NPeaAMETOB:

® U3e/eKamb,  UHMepnpemuposames U  npeobpazosvieams  UHGHOPMAYUIO,
npedcmasneHHyo 8 mabauyax, Ha ouazpammax, epauKkax, ompaxcarowyro ceolicmea u
XAPAKMepucmuKuU peasnbHbiX MNPoyeccos u AesneHul;

e onpedenams cmamucmu4yecKkue XapakmepucmuKku 8bl60poK no mabauyam,
ouazpammam, 2pagpukam, 8biMosAHAMb CPABHEHUE 8 308UCUMOCMU OM Ueu peweHus 300a4u;

®  OUeHUBAMb BEPOAMHOCMb PeasnbHbix cobbimuli u aeneHul.

BbINYCKHUK NOMIYYUT BO3MOXKHOCTb HayUMTbCA B 7-9 KNaccax ANA yCnewHoro npoaonKeHus
o6pa3oBaHuA Ha Yrny6NEHHOM ypPOBHe
dN1eMeHTbl TEOPUN MHOXKECTB U MAaTEeMaTUUECKOM NIOTUKM

e (CBOOOAHO OMEPUPOBaATb® MOHATUAMM: MHOMKECTBO, XapaKTEPUCTUKM MHOMKECTBA,
31IeMEHT MHOXEeCTBa, MycToe, KOHeYHoe U b6ecKoHeYHOoe MHOMKECTBO, MNOAMHOMECTBO,
NPWUHAANEXHOCTb, BKNOYEHME, PaBEHCTBO MHOKECTB, CNocobbl 3a4aHMe MHOXKeCTBa;

® 334aBaTb MHOMECTBa Pa3HbIMU cnocobamu;

® NpOBEepATb BbIMONHEHNE XapPaKTEPUCTUYECKOTO CBOMCTBA MHOXKECTBA;

e cB0O6OAHO oOMNEpupoBaTb MOHATUAMM: BbICKA3blBaHWE, WCTUHHOCTb M JIOKHOCTb
BbICKa3blBaHWA, CIOXHbIE U NPOCTbIE BbICKa3blBaHWUA, OTPULLAHNE BbICKa3blBaHMIA; UICTUHHOCTb U
NOXHOCTb YTBEPXKAEHUA M ero OTpMUaHUA, onepauuu Hag, BbiCKa3blBAHUAMU: U, WU, HE;
YC/IOBHbIE BbICKa3blBaHUA (MMNAUKAUUK);

®  CTPOUTb BbICKa3blBaHUA C UCMNONb30BaHMEM 3aKOHOB anrebpbl BbICKa3biBaHWNA.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUU APYIUX NPeaAMETOB:
®  CTPOUTb PACCYKAEHMA HA OCHOBE UCMO/Ib30BaHMA NPABUA IOTUKK;

3 3pecb M fanee — 3HaTb onpeaeneHne NOHATUA, 3HaTb U YMETb [0Ka3blBaTh CBOMCTBA (MPU3HAKK, €C/IM OHM €CTb)
MOHATUSA, XapaKTepmn3oBaTb CBA3U C APYIMMU NOHATUAMM, NPEACTaBAAA OLHO NOHATUE KaK YacTb LLe/IOCTHOro
KOMMeKca, MUCNO0/1b30BaTb NOHATUE M €r0 CBOMCTBA NPU NPOBEAEHUMN PACCYKAEHMUI, OKA3aTeNbCTB, peleHnn
3agau.
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®  1CMO/Ib30BaTb MHOXECTBa, OMepauuMm C MHOXecTBamu, WX rpaduyeckoe
npeacrasneHme ANA OnNMCcaHMA peanbHbIX NPOLLECCOB U ABMEHUN, MPWU peLeHnn 3aaa4y Apyrux
y4ebHbIX NpegMeToB.

Yucna

e (CBOOOAHO oOMNepuMpoBaTb  MOHATUAMM:  HATypasbHOE  UYUCAO, MHOMKECTBO
HATypa/sbHbIX YWUCeN, LEenoe YUCN0, MHOXECTBO LenblX u4ucen, 0ObIKHOBEHHAsa Apobb,
AecATUYHaA Apobb, CMEelWwaHHOe YUCIO, PALMOHANbHOE YMUC/IO, MHOMXECTBO PALMOHANbHbIX
yucen, MpPpPaALMOHANbHOE YMCNO, KOPEHb CTEeNeHW n, AeNCTBUTENbHOE YUCN0, MHOXKECTBO
OENCTBUTENbHbBIX  YMCesn,  reoMeTpuYecKaa  WHTepnpeTauma  HaTypanbHbIX,  LenblX,
PaLMOHANbHbIX, AEeNCTBUTENbHbIX YMcen;

® noHMMaTb WM OOBACHATL PaA3HULY MeXKAy MO3ULUMOHHOM W  HENno3ULMOHHOM
CUCTEMaMM 3aMnCK YUcen;

® MepeBOAUTb YNCNA U3 OAHOMN CUCTEMBI 3aNUCK (CUCTEMBI CYUCIEHUSA) B APYTYIO;

e [0OKa3blBaTb M MUCMOMb30BaTb MPU3HAKM geammocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMbI M NPOM3BEAEHUA YNCEN NPU BbINONHEHUM BbIYUCAEHUI U peLleHnM 3a4ay;

®  BbINO/NIHATb OKPYrNEHWEe PaUMOHA/IbHbIX U MPPALMOHANBHBIX YUCen C 3a[aHHOM
TOYHOCTbIO;

®  CpaBHMBATb AEWUCTBUTE/IbHbIE YMCNA PA3HbIMM cnocobamu;

®  yNopAAOYMBaTbL YMCAQ, 3aMMCaHHbIE B BUAE OObIKHOBEHHOM U AECATUYHOM Apobu,
Yyucna, 3anuMcaHHble C MCNONb30BaHMEM apuPMeETUYECKOro KBaApPaTHOrNO KOPHA, KOPHeW
cTeneHun 6onblie 2;

e Haxoamtb HOO n HOK uncen pasHbiIMM cnocobamum M MCNOAb30BaTb WX Npwu
pelweHnn 3agay;

® BbINO/NHATL  BbIYMC/EHMA U Npeobpa3’oBaHMA  BbIPaXKEHUW,  COAEPIKALLUX
OENCTBUTENbHbBIE YMCNA, B TOM YMCAE KOPHU HaTypasibHbIX CTEMEHEN.

B noBceaHEBHOM }XMU3HU U NPU U3YYEHUU APYTUX NPEeAMETOB:

®  BbINONHATbL M OB6BACHATL pe3ynbTaTbl CPABHEHWUA Pe3y/bTaTOB BblYMCAEHWUI NpuU
peLleHnn NPAKTUYECKMX 3a4a4, B TOM Ymcne NpubANMKEHHbIX BbIMUCAEHWUI, NCNOb3YA PasHble
cnocobbl CpaBHEHUN;

®  3anucbiBaTb, CPaBHMBATb, OKPYMATb UYMCAOBblE [AAHHble pPeanbHbIX BeUYUH C
MCNO/Ib30BaHUEM pPasHbIX CUCTEM U3MEPEHUS;

® COCTaBNATb M OUEHMBATb pPasHbIMM CNOCOGAMWM YUCNOBbIE BbIPAXKEHMA MpU
peLleHnn NPaKTUYeCKMX 3a4a4 1M 3a4a4 U3 Apyrux y4ebHbix npeameTos.

ToxkpecTBeHHble NpeobpasoBaHuA

e (CB060AHO ONepupoBaTb MOHATUAMMW CTEMNEHM C LENbIM U APO6HbIM NOKa3aTenem;

® BbINO/NIHATL [A0KA3aTe/NbCTBO CBOWMCTB CTENEHW C  UuenbiMu U apobHbIMK
noKasatenamu;

e 0onepupoBaTb MOHATUAMW «KOAHOYNEH», «MHOFOYNEH», «MHOrFOYAE€H C OAHOM
nepemeHHOM», KMHOTOY/IEH C HECKOJIbKMMWU MNepeMeHHbIMUY», KOIPOUUMEHTbI MHOrO4YNEHa,
«CTaHAAPTHAA 3aNMCb MHOIOYNEHA», CTENEHb OAHOYIEHA U MHOTOUYIEHA;

e cB0o6OAHO BNafeTb NpMeMamun npeobpasoBaHmA LebiX U APOOHO-paLMOHANbHBIX
BblpaXKeHU;

®  BbINONHATb PA3/IOKEHME MHOFOY/IEHOB Ha MHOMWUTENW pPasHbIMK cnocobamu, ¢
NCNo/ib30BaHMEM KOMBUMHAUMIA pa3sInYHbIX NPUEMOB;

®  1CMN0/b30BaTb TeopeMy Bueta n Teopemy, obpatHyto Teopeme Bueta, gns nomcka
KOpHEelM KBaApaTHOro TpExuieHa U ANA peleHna 33434, B TOM Yncae 33434 C napameTpamm Ha
OCHOBE KBagpaTHOro TPExuneHa;

®  BbIMOJIHATL AeNIeHNe MHOro4Y1eHa Ha MHOTOYIEH C OCTATKOM;

11



®  [10Ka3blBaTb CBOMCTBA KBAZPaTHbIX KOPHEW U KOPHEW CTEMNEHW N;

®  BbINOJIHATL NPE0HPA30BAHUA BbIPAXKEHUI, COAEPKALLMX KBAAPATHbIE KOPHU, KOPHU
CTeneHu n;

e cBO6OAHO OMEpMPOBaTb MOHATUAMWU KTOXKAECTBO», KTOMAECTBO HAa MHOXECTBEY,
«TOXAEeCTBeHHOe npeobpasoBaHme»;

®  BbINONHATb pas3fnyHble npeobpa3oBaHuA BbIpaXeHun, coAeprKaLLmx
Mop,ynm.("";) =
B noBcegHEBHOM XXU3HU U NPU U3YYEHUU APYTUX NPeAMETOB:

®  BbINOJIHATL NPeobpa3oBaHUA U AeNCTBUA C BYKBEHHbIMM BblpaXKEHUAMMW, YNCOBbIE
K03 PULUMEHTbI KOTOPbIX 3aNUCaHbl B CTAHAAPTHOM BUAE;

®  BbINONHATL NPeobpa3oBaHUA PALMOHANbHBIX BbIPAXKEHUWA NPU peleHun 3aaad
APpYrvx y4yebHbIXx NpeameTos;

®  BbINONHATb NPOBEPKY NPaBAoNofo6bmMa GU3MYECKUX U XUMUYECKUX GOPMYA Ha
OCHOBE CPaBHEHWSA Pa3MepPHOCTEN N BaNEHTHOCTEN.
YpaBHeHUA n HepaBeHCTBA

e (CBobogHO oOMepupoBaTb MNOHATUAMM: YpaBHEHWE, HEPaBEHCTBO, PaBHOCU/IbHblE
YPaBHEHMA W HEPABEHCTBA, YpPaBHEHWE, ABAANOWEecA CAeACTBMEM [APYrOro ypaBHEHWUA,
YPaBHEHUA, PABHOCWU/IbHbIE HAa MHOXXECTBE, PAaBHOCU/IbHbIE NPeobpa3oBaHMA YpPaBHEHW;

e pewaTb pasHble BMAbl YPAaBHEHWN W HEPABEHCTB M MX CUCTEM, B TOM uucCne
HeKoTopble ypaBHeHUA 3 1 4 cTeneHen, ApOOHO-paLMOHaNbHble U MPPALMOHA/bHbIE;

e 3HaTb TeopeMy BueTa ana ypaBHEHUI CTEMNEHM BbllLe BTOPO;

® MOHMMaTb CMbIC/1 TEOPEM O PABHOCWUJ/IbHbIX U HEPABHOCWU/IbHbIX NPeobpa3oBaHUAX
YPaBHEHUIM U YMETb UX L,OKA3bIBATD;

e B/lafeTb Pas3HbIMM METOAAMW pelleHMA YPaBHEHWUW, HEePaBEHCTB U UX CUCTEM,
YMETb BblOMpaTb MeTo, peleHnsa n 060cHOBbIBaTb CBOM BblIOOP;

®  LCMNO/Ib30BaTb METOA, MHTEPBANOB A/1A peLeHUA HEPABEHCTB, B TOM Yuciae gpobHo-
paLMOHA/bHbIX U BKAOYAOLWNX B ceba nppaLMoHaibHble BblpaXKeHus;

e pewaTb anrebpanyeckme ypaBHEHMA U HEPABEHCTBA M UX CUCTEMbI C NAapaMeTpamMu
anrebpanyecknm v rpapuyeckMm metTogamu;

®  BNAAETb Pa3HbIMM METOAAMM A0KA3ATENIbCTBA HEPABEHCTB;

® pewaTb YpaBHEHMUA B Le/blX YNCNAX;

e u306paxaTb  MHOXECTBA Ha  MJIOCKOCTW,  3afaBaemble  YpPaBHEHUAMM,
HepaBeHCTBAMM U UX CUCTEMAMMU.
B noBcegHEBHOM XXU3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

® COCTaB/ATb W pelwaTb YPaBHEHWUS, HEPABEHCTBA, UX CUCTEMbI MPU PELUEHUM 33434
APYrnx y4ebHbIX NpeaMeTos;

®  BbINOMHATb OUEHKY npasgonofobua pesynbTaTtos, MNOAYYaEMbIX MPU peLleHUn
Pa3/INYHbIX YPABHEHUM, HEPABEHCTB M MX CUCTEM MNPU pPeeHUn 3aday APpYrux yyebHbix
npeamMeToB;

® COCTaB/ATb W pelwaTb ypaBHEHWA M HepaBeHCTBA C NapamMeTpamMu MpwU peLleHun
3a/a4y Apyrux yuebHbIX NnpeaMeToB;

®  COCTaB/ATb YpaBHEHMWE, HEPABEHCTBO MM UX CUCTEMY, OMUCHIBAIOLLME PeabHYIO
CUTYaUMIO MW NPUKNASHYIO 3aZa4Y, UHTEPNPETUPOBATb NOYYEHHbIE Pe3yabTaThbl.
DYHKUMUM

e (CB06OAHO ONEepUpPOBaTb MOHATUAMMU: 3aBUCUMOCTb, YHKLIMOHAIbHAA 3aBUCUMOCTD,
33aBMCMMAs M HE3aBMCMMAA nepemeHHble, GYHKLMA, cnocobbl 3a4aHNA GYHKUMU, apryMeHT U
3HayeHue PyHKUMK, 061acTb onpeaeneHna U MHOXKECTBO 3HAa4YeHUA QYHKLUMU, HYAN QYHKLUN,
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NPOMEXKYTKM 3HAKOMOCTOAHCTBA, MOHOTOHHOCTb (QYHKLMM, Hambonblwee W HaMMeHbllee
3HAYeHUs, YETHOCTb/HEYETHOCTb OGYHKLMKM, MNEPUOAMYHOCTD OYHKUMMK, Trpaduk  yHKLMK,
BEPTUKANbHAA, TOPM30OHTANIbHAA, HAKAOHHAA ACMMNTOTbl; rpaduK 3aBUCMMOCTU, He
asnaowenca pyHKunen,

e CTpoUTb TrpaduKM GYHKUMIA: NIMHENHOM, KBagpaTUYHOM, APOOHO-AMHENHOW,
CTeNeHHOM NPy pasHbIX 3HAYEHWAX NOKa3aTeNa cTeneHu, y =|x

;

® ucnonb3osaTb npeobpasosaHua rpadpuka ¢yHKkumm y=f(x) AnA NocTpoeHus
rpadukos dyHKupit y = af (kx+b)+c;

®  QHA/M3MPOBATb CBOMCTBA QYHKLMI 1 BUA rpadmKa B 3aBUCMMOCTM OT MapameTpos;

e cBOO6OAHO oOMNepupoBaTb MNOHATUAMM: NOCNEAOBATE/IbHOCTb, OrpaHUYEHHaA
nocnenoBaTe/IbHOCTb, MOHOTOHHO BO3pacTatoLlan (ybbiBatoLasn) nocnefoBaTeNbHOCTb, NPeaen
nocnefoBaTeNbHOCTM,  apudmeTMyeckaa  Nporpeccus, reomeTpuyeckaa  nporpeccus,
XapaKTepUCTUYeckoe CBOMCTBO apuPMETUYECKOM (reoMeTpMUYECcKon) nporpeccuu;

®  1CM0/b30BaTb METOZ MaTeMaTMYeCcKon MHAYKUMKM ans  BbiBoga dopmyn,
[0Ka3aTeIbCTBa PAaBEHCTB M HEPABEHCTB, pPeLleHNs 3a4a4 Ha Ae/IMMOCTb;

® KccnenoBaTb NOCNEA0BATENIbHOCTU, 3aAaHHbIE PEKYPPEHTHO;

e pewaTb KOMOWHMPOBaAHHbIE 33434M Ha apPUPMETUYECKYHD U TFeoOMEeTPUYECKYHO
nporpeccuu.

B noBceAHEBHOM XXU3HU U NPU U3YHEHUU APYTUX NPeaAMETOB:

®  KOHCTpyMpoBaTb W uccnegoBaTb  GYHKUMKM, COOTBETCTBYIOWME  peasbHbIM
npoueccam W ABNEHUAM, WHTEPNPETUPOBATb MOJyYEeHHble pe3ynbTaTbl B COOTBETCTBUM CO
cneumduKon nccneayemoro npoLecca Uan ABNEHUA;

®  LCM0/Ib30BaTb rPAadUKM 3aBUCMMOCTEN A5 UCCNeA0BaHMA PeasibHbIX NPOLECCOB U
ABNEHUN;

®  KOHCTPyMpOBaTb M MUCCNeAoBaTb PYHKLMM MPU PeeHUU 3afay ApYrux yyebHbIx
NpeAMETOB, WMHTEPNPETUPOBATb MOJyYEHHbIE pPe3y/bTaTbl B COOTBETCTBMM CO cCreundukon
y4yebHoro npeamera.

CTaTUCTUKA M TeopuUA BepPOATHOCTEMN

e (CBo6b0oAHO oOnepupoBaTb MNOHATUAMMW: CTONGYATbIE W KPYroBble AuarpaMmbl,
Tabnuubl [aHHbIX, CpeaHee apudmeTMyecKoe, MeamaHa, Haumbonbliee W HaMMeHbluee
3Ha4YeHuA BbIOOPKKM, pasmax BbIBOPKKU, AUCMEPCUA U CTaHAAPTHOE OTKNOHEHWe, Cay4YanHas
N3MEHYMBOCTb;

e BblbUpaTb Hanbonee yaobHbI cnocob npeacrTaBneHna MHGOPMaL MK, aAEKBATHbLIN
eé CBOICTBaM M LesIAM aHaNun3a;

®  BbIYMCAATb YNC/IOBbIE XapPAKTEPUCTUKM BbIODOPKMU;

e cBO6OAHO ONepupoBaTb NOHATUAMM: GAKTOPMAN YUCNA, NEPECTAHOBKMU, COYETAHMUA
N pa3melLeHmna, TpeyroabHUK MNackans;

e BO6OAHO ONEpuMpoBaTb MOHATUAMMW: CAYYaAMHbIA ONbIT, CAy4YaWHbIA BbIGOP,
UCMbITaHWE, 3/IeMeHTapHOe Ccay4YyailHoe cobbiTve (MCX0A4), Kaaccuyeckoe onpeaeneHune
BEPOSITHOCTU C/ly4alHOro cobbiTMA, onepauuMm Hag CcayY4ahHbiMU COObITUAMM, OCHOBHbIE
KOMBWHaTOpHble GopmMybl;

e BO6OAHO ONEpuMpoBaTb MOHATUAMMW: CAYYaAMHbIM ONbIT, CAy4YaWHbIA BbIGOP,
UCMbITaHWE, 3/eMeHTapHOe Ccay4vailHoe cobbiTve (MCX0A4), Kaaccuyeckoe onpepeneHue
BEPOATHOCTU CNy4yallHOro cobbiTMA, onepaunn Hag CAy4aHbIMU COBbITUAMW, OCHOBHbIE
KoMBuHaTopHble GopMybl;

® 3HaTb MNpWUMepbl CAYyYaWHbIX BEAWYMH, U BbBIYUCAATb WX  CTAaTUCTUYECKUE
XapaKTEPUCTUKNY;
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®  1CN0/b30BaTb GOPMYIbl KOMOMHATOPUKM NPU peLleHUn KOMOUHATOPHbIX 3a4aY;

e pewaTb 33a4a4YM HA BbIYMCNEHME BEPOATHOCTM B TOM YUC/IE€ C UCNONAb30BaHUEM
dopmyn.

B noBcegHEBHOM }XMU3HU U NPU U3YYEHUU APYTUX NPeAMEeTOB:

® MpeacTaBAATb MHPOPMALMIO O peasibHbIX MPOLEeccax W ABAEHUAX CNOCO6OM,
afeKBaTHbIM €€ CBOMCTBAM W LLe/IM UCCNen0BaHuNSA;

® aHaA/M3MPOBATb W CPaBHMBATb CTATUCTUYECKME  XaPaAKTEPUCTUKM  BbIGOPOK,
MOJIY4EHHbIX B MPOLECCE peLeHUA MNPUKNALAHON 334a4W, WM3YYEHWUA PeaNbHOro ABNEHMS,
peleHuA 3a4a4m U3 gpyrux y4ebHbix NpeameTos;

® OUEeHMBaTb BEPOATHOCTb PeasibHbIX CODbITUI U ABIEHWNI B PA3/IMYHbIX CUTyaUMAX.
TekcToBble 3agaun

e PewaTtb NpPOCTbie M CNOXKHbIE 334341, @ TaKKe 334344 NOBbILEHHON TPYAHOCTU U
BbIAENATb UX MAaTEMATUYECKYHO OCHOBY;

®  pacnosHaBaTb PasHble BUAbI U TUMbI 334a4;

®  LCMO/Ib30BaTb PasHble KPaTKME 3aMUCKM KaK MOLENN TEKCTOB C/AOMKHbIX 33434 U
3afa4 NOBbLIWEHHOW CAOXHOCTU A1A NOCTPOEHUA MOMCKOBOM CXEMbl W peleHua 3aaaud,
BbIGBUPATb ONTUMANbHYIO ANA PACCMATPMBAEMOWN B 3343a4e CUTYaUMM MOLENb TEKCTA 334a4u;

®  pas3nyYaTb MOLENb TEKCTAa U MOAE/Nb PeLleHnA 334341, KOHCTPYMPOBaATb K O4HOM
MOAENN PELLEHNA CNOXKHbIX 33434 pa3Hble MOAENN TEKCTA 3a4a4u;

® 3HaTb W NPUMEHATb TPU cnocoba MNouCKa peleHuAa 3aga4vy (oT TpeboBaHMA K
YC/IOBUIO U OT YCNOBUA K TpeboBaHMIO, KOMOUHMPOBAHHbIN);

®  MOAENMPOBaTb PACCYKAEHMA NPU NMOUCKE peLeHMA 33434 C MOMOLLbIO rpad-cxembl;

®  BblAENATb 3Tanbl PELEHMA 33434MN U COAEPNKAHME KaXKa0ro 3Tana;

e ymeTb BblbMPATb ONTUMA/bHbIA METOh peleHus 3aZ4adynm M OCO3HaBaTb BbIOOP
MeToZa, PacCMaTpMBaTb PaA3/INYHble METOAbl, HAaxOAUTb pPasHble peleHus 3ag4aun, ecam
BO3MOXHO;

®  QHA/NM3MPOBATb 3aTPYAHEHMA NPU peLleHnn 3a4aY;

®  BbINOMHATb Pa3/IMYHble NPeobpPa3oBaHUA NPEeASOKEHHON 33434M, KOHCTPYMPOBATD
HOBble 3aZa4M U3 LaHHOM, B TOM Yncne 0bpaTHbIE;

®  VHTEpPnpeTMpoBaTb BblMUCAUTENIbHbIE pe3ynbTaTbl B 33ja4ve, WCCAefoBaTb
NMoJly4EHHOE peLleHMe 33434u;

® V3MEeHATb Yyc/ioBMEe 334ay (KONMYEeCTBEHHble WAW  KAyecTBEHHble AaHHble),
nccnenoBaTb MsMeHeHHoe npeobpa3oBaHHOE;

®  aHaA/M3MPOBATb BCEBO3MOMKHbIE CUTyaUMW B3aMMHOIO PACMONOMKEHMA  ABYX
0OBbEKTOB M U3MEHEHWE WX XapPaKTEPUCTUK NMpPU COBMECTHOM [ABUXKEHWUW (CKOPOCTb, Bpems,
paccTofHWE).MPU pelleHne 33434 Ha ABWXKEeHMe fABYX OOBEKTOB Kak B OAHOM, TaK U B
NPOTMBOMOJIOXHbIX HaNpaBJeHUAX, KOHCTPYMPOBaATb HOBbIE CUTYaLMM HA OCHOBE M3MEHEHMUA
YCNOBUI 33341 NPU ABUNKEHUUN NO PEKE;

® uccnenoBaTb BCEBO3MOMKHbIE CUTYaL MM NPU PELLUEHMM 3334 HA ABUXKEHME MO PeEKe,
paccmaTpuBaTb PasHble CUCTEMbI OTCHETA;

e pewaTb pa3HOObpa3sHble 33434N «HA YacTUy;

e pewaTb U 0BOCHOBbLIBATbL CBOE pelleHWe 334a4v (BblAenATb MaTeMaTUYECKYH
OCHOBY) Ha HaxXOX/JEeHMe YacTU YMCNa M YUC/A MO ero YacTu Ha OCHOBE KOHKPETHOrO CMbICNa
Apobu;

® 00bBACHATL MAEHTUYHOCTb 3a4a4y PasHbIX TUMOB, CBA3bIBAIOLWLMX TPU BENMYMHBI (HA
paboTy, HAa MOKYNKM, Ha ABUXKEHWE).BbIAENATb 3TU BE/INYMHBI U OTHOLUEHUA MENKAY HUMM,
NPUMEHATb UX NPU PeLleHMM 3334, KOHCTPYMPOBATb COOCTBEHHbIE 3a4a4 YKa3aHHbIX TUMNOB;
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®  BJ/IafleTb OCHOBHbIMW METOAAaMM pPeLIEeHMA 3a4a4 Ha CMeCH, CNaBbl, KOHUEHTPALMK,
MCMNO/Ib30BaTb UX B HOBbIX CUTYyaLMAX NO OTHOLLUEHUIO K U3yYEHHbIM B MpoLiecce obyyeHus;

®  peLaTb 3a4a4M HA NPOLEHTbI, B TOM YMCAE, CNOXKHbIE MPOLEHTbI C 060CHOBAHUEM,
MCNosib3yA pasHble cnocobbl;

®  pewaTb IOrMYECKME 33434M pa3HbIMUM cnocobamm, B TOM Yncne, ¢ AByMa 61o0Kamu n
C Tpema 6J10KaMM AaHHbIX C TOMOLLbIO Tabauy;

e pewaTb 3aayM MO KOMOMHATOPUKE U TeopuM BEPOATHOCTEM Ha OCHOBE
MCNO/Ib30BaHMA U3YYEHHbIX METOL0B M 06OCHOBBIBATbL PELLEHWE;

® pewaTb HEC/IOXKHbIE 334341 NO MAaTEMATUYECKON CTaTUCTUKE;

® 0BNaAEeTb OCHOBHbIMM METOLAMWU PELUEHUA CIOXKETHbIX 3343a4: apudmeTUyecKui,
anrebpaunyecknin, nepebop BapnaHTOB, reOMETPUYECKUI, TPaPUIECKMA, MPUMEHATb UX B HOBbIX
MO CPAaBHEHMIO C U3YYEHHBIMWN CUTYALMAX.

B noBcegHEBHOM }XU3HU U NPU U3YYEHUN APYIUX NPEeAMETOB:

®  KOHCTpyMpoBaTb HOBble A/ AAHHOM 3a4ayM 3agayHble CUTyauuu C y4éTom
peanbHbIX XapaKTEePUCTUK, B YaCTHOCTU, NPM PELIEeHUM 33434 Ha KOHLEHTPaUuUM, Yy4uTbIiBaTb
NJIOTHOCTb BELLECTBA; pelwaTb U KOHCTPYMPOBaTb 33434M Ha OCHOBE PAacCMOTPEHUA PeasibHbIX
CUTYaLUi1, B KOTOPbIX He TpebyeTcA TOYHbIM BbIYNC/IUTENbHbIN Pe3ynbTaT;

e pewaTb 334341 Ha ABUKEHME NO PEKE, PAaCCMaTPMBAnA Pa3Hble CUCTEMbI OTCUYETA;

®  KOHCTPyMpoOBaTb  3aJauyHble  CUTyauuu,  NpuUBAUIKEHHble K peasibHOW
OENCTBUTENbHOCTMU.
UcTopua matemaTtukm

e [loHMMaTb MaTeMaTUKy KaK CTPOro OpraHM30BaHHYK CUCTEMY Hay4yHbIX 3HaHUN, B
YaCTHOCTM BNageTb npeacTaBAeHUAMUM 06 aKCMOMATUYECKOM MOCTPOEHUW TEeOMETPUU W
NepBUYHbIMU NPEACTaBAEHUAMMU O HEEBKIUAOBbIX FTEOMETPUSX;

® paccmaTpuMBaTb MaTeMaTUKy B KOHTEKCTE WCTOPUW PasBUTMUA LUMBUAM3ALMU U
NCTOPUN Pa3BUTMUA HaYKKU, MOHUMATb PONb MaTeEMATUKKN B pa3BuTumn Poccun.

MeToAabl MaTeMaTUKn

e BnageTb 3HaHMAMM O pPas3NYHbIX MeTodax OOOCHOBaAHWS W  OMNPOBEPKEHUA
MaTEMATUUYECKNX YTBEPKAEHUNA U CAMOCTOATENBHO MPUMEHATb UX;

® B/NAAeTb HaBblkaMW aHa/M3a YC/A0BMA 334a4n U ONpepesieHuAa noaxoaawmx ana
pelweHns 3aga4 U3y4eHHbIX METOA0B UM MX KOMOMHAUWIA;

®  XapaKTepu3oBaTb NPOM3BEAEHMA  WUCKYCCTBA C  Y4ETOM  MaATEMATUYECKUX
3aKOHOMepHOCTEM B MNpMpPoAe, WCNO/b30BaTb MaTeMaTUYecKMe 3aKOHOMEPHOCTU B
CaMOCTOATENBHOM TBOPYECTBE.
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Copep)KaHue npegmeTta anrebpa gna 7-9 Knaccos
CogeprkaHMe KypcoB maTemaTuKuM 5-6 KnaccoB, anrebpbl M reomeTpum 7—9 Knaccos
06bEeANHEHO KaK B MCTOPUYECKU CNOXKMBLUMECA JIMHUM (4McnoBas, anrebpamyeckas,
reomeTpuyeckas, OyHKUMOHaANbHAA U Ap.), TaK U B OTHOCUTE/IbHO HOBble (CTOXacTuyeckas
JIMHUA, «peanbHas MaTemaTuKka»). OTAenbHO npeacTaBNeHbl JIMHUA CHOXKETHbIX 3aad,
MCTOPUYECKAA IMHUA.

nemeHTbl TEoOpUn MHOXeCTB U MaTeMaTUYeCcKoi N0rMKun

CornacHo ®IOC ocHOBHOro obuiero o6pasoBaHnA B KypCc MaTeMaTUKN BBEAEH pasaen
«JlorMKa», KOTopblit He NpegnonaraeT AONOJHUTENbHbIX YacOB Ha U3y4YeHUN U BCTPAMBAETCA B
pa3/IMyHble TeMbl KypCOB MaTeMATUKM U UMHDOPMATUKU U NpeaBapseTcs O3HAaKOMIEHWEM C
3N1eMeHTaMN TEOPUN MHOMKECTB.

MHOKecTBa M OTHOLLEHUA MeXAY HUMKU

MHOXecTBO, Xapakmepucmu4yeckoe ce8olicmeo MHOXecmea, 3NeMeHT MHOMecCTBa,
nycmoe, KoHe4yHoe, becKoHe4YHoe MHoxecmeo. NoamHoxKecTBo. OTHOLWEHME NPUHAANEKHOCTH,
BK/IIOYEHMA, PAaBEHCTBA. D/IEMEHTbl MHOXeCcTBa, CNocobbl 3a4aHMA MHOMECTB, pacrno3HasaHue
MOOMHOMCeCcms U 31eMeHmMo8 NOOMHOXECME C UCro1b308aHUEM Kpy208 3linepa.

Onepayumn Haa MHOXeCcTBamu

MNepecevyeHne u obbegnMHeHWe MHOXKeCTB. Pa3Hocmes MHOMecms, O0o0rosnHeHue
MHoXecmesda. MHmepnpemauyusa onepayuli HA0 MHOXECmMe8amu ¢ NoMouibio Kpyeos Jiinepa.

dnemMeHTbl IOFTUKHN

Onpegenenue. YTBepKaeHua. AKCMOMbl U Teopembl. [JokasaTenbcTso. [JoKa3aTenbCcTBo
OT NpOoTUBHOro. Teopema, obpaTHaa AaHHON. Mpumep 1 KOHTpNpUmep.

BbicKka3sbiBaHUA

NCTUHHOCTb W /IOXKHOCTb BbICKA3blBaHMA. C/1I0MHbIE U MNPOCMble 8bICKA3bIBAHUS.
Onepayuu HAO 8bICKA3bIBAHUAMU C UCMOMAb308AHUEM 102UMECKUX CBA30K: U, UAU, He. YCn08Hble
8bICKA3bIBAHUSA (UMMAUKAUUU).

Anrebpa

Yucna

PauuMoHanbHble yncna

MHOKecTBO pauMOHanbHbix 4Yncen. CpaBHeHWe paLMOHaNbHbIX yucen. [encrtsma ¢
pauMoHanbHbIMM Ynchamu. llpedcmasneHue payuoHaAbHO20 Yucaa decamuyHol 0pobebio.

UppauunoHanbHbie uncna

NMoHATMe nppaumoHaabHOro Yncna. PacnosHaBaHue UppaumoHaabHbix Yncen. Mpumepsl

AOKasaTenbcTB B anrebpe. WppaymoHanbHOCTb qmcna\/z. lNpumeHeHWe B reomeTpumn.
CpasHeHue uppayuoHanbHeix yucesn. MHoxecmeso delicmeumersibHbIx Yuces.

ToxxaecTBeHHble Npeobpa3oBaHus

Yucnosblie n 6yKBEHHbIe BbipaXKeHus

Bbipa)keHune ¢ nepemeHHO. 3HavyeHne BblpaxKeHuA. [oACTAaHOBKA BbIpaXKEHUIA BMECTO
nepemeHHbIX.

Llenble BbiparkeHUA

CTeneHb C HaTypa/ibHbIM NOKa3aTenem M eé cBoncTBa. MNpeobpa3oBaHMA BbIPArKEHUN,
cofeprKallmx cTeneHmn ¢ HaTypaabHbIM NOKa3aTenem.

OpHouneH, MHoroyneH. [ledcTtBMA C OAHOYNEHAMM W MHOrovyseHamu (cnoxkeHwue,
BblYMTAHME, YMHOXeHue). PopMynbl COKPALLEHHOFO YMHOMEHMA: pPasHOCTb KBaApaToB,
KBaZpaT CYMMbl M pa3HOCTU. Pa3noxeHne MHOroyneHa Ha MHOMXWUTENU: BblHECEHMEe obLiero
MHOXMUTENA 33 CKOOKW, 2pynnuposKa, rnpumeHeHue @HopMysa COKPAUWEHHO20 YMHOMEHUS.
KesadpamHsili mpéxyneH, passnoxceHue K8a0pPamHO20 mpéxyneHa Ha MHOXUMenu.
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DA pob6Ho-paumoHanbHble BbiparkeHuUs

CteneHb € uenbim nokasatenem. [peobpasoBaHne APOOHO-NMHENHbIX BblpaXKeHUN:
CNOXEHWEe, YMHOMeHue, pgeneHune. Aneebpauyeckada O0pobb. [fonycmumele 3HA4YeHUSA
nepemeHHbIX 8 OPOBOHO-PAUUOHAMbHbLIX 8blpaxceHuUax. CoOKpaujeHue anzebpauveckux opobel.
MpusedeHue aneebpaudeckux Opobeli Kk obwemy 3HameHameno. [Melicmsus ¢
anzebpaudeckumu OpobsamuU: CAOMHEHUE, 8blMUMAHUE, YMHOM(EHUe, OeseHue, 8038e0eHUE 8
cmeneHe..

lpeobpazosaHue 8bipaxceHuli, co0epxcaujux 3HaK Mooyss.

KBaapaTHblie KOpHU

ApudmeTnyeckmin KBaapaTHbIM KopeHb. MpeobpasoBaHue BbIPaXKEHUN, COAEpPIKALLNX
KBagpaTHble KOPHWU: YMHOMEHWEe, AeneHWe, BblIHECEHWE MHOXUTENs W3-Nnoj 3HaKa KOpHS,
8HeceHUe MHOMUMeA Moo 3HAK KOPHA.

YpaBHEHUA U HepaBeHCTBa

PaBeHcTBa

Yucnosoe paBeHcTBO. CBOMCTBA YMC/NOBbLIX PABEHCTB. PaBeHCTBO ¢ nepemMeHHOM.

YpasHeHus

MoHATME YypaBHEHUA W KOPHA ypaBHeHuA. [IpedcmasneHue O pPaABHOCUAbHOCMU
ypasHeHuli. 0Obaacme onpedeneHus ypasHeHus (obaacme Oonycmumelx — 3Ha4eHul
nepemeHHol).

JInHelHOe ypaBHEHUE U ero KOpHU

PeweHne nMHeNHbIX ypaBHEHWUN. JTuHeliHoe ypasHeHue ¢ napamempom. Konuuyecmeo
KopHel nuHeliHO20 ypasHeHUA. PeuwlieHue nuHeliHbIX ypasHeHuli c napamempom.

KBagpaTHoe ypaBHeHUE U ero KopHu

KBagpaTHble ypaBHeHMA. HenonHble KBagpaTHble ypaBHEHUA. [OUCKPUMUHAHT
KBaZpaTHOro ypaBHeHusA. Popmyna KOpPHEW KBaApaTHOro ypaBHeHua. Teopema Buema.
Teopema, obpamHas meopeme Buema. PelweHWe KBagpaTHbIX YypaBHEHUN:MCNONb3OBaHWE
dbopMynbl ANA HAXOXAEHMA KOPHEN, 2paguyeckuli memoO peweHus, passnoxeHue Ha
MHoOMcumenu, noobop KopHeli ¢ ucnosnv3osaHuem meopemMsl Buema. Konuyecmeo KopHeli
KeaodpamHo20 ypasHeHUs 8 3a8UCUMOCMU om e20 OUCKpUuMUHaHma. bukeadpamHesie
ypasHeHuA. YpasHeHus, c8o0UMble K AUHelHbIM U K8adpamHsiM. KeadpamHele ypasHeHUA C
napamempom.

DA pob6Ho-paumoHanbHble ypaBHEeHUA

PeweHne  npocTenunx  APOOGHO-IMHENHbIX  ypaBHeHWW. PeweHue  OpobHo-
PAUYUOHAbHBIX YpaBHeHUL.

Memoob! peweHua ypasHeHuUl: mMemoObl PABHOCUAbHbIX npeobpazosaHuli, memoo
3ameHsbl nepemeHHol, 2paguyeckuli memood. Mcnonv3osaHue ceolicme pyHKYuUl npu peweHuu
ypasHeHUud.

Mpocmetiwue uppayuoHaneHeie ypasHeHus euda | f (x) =a, | f (x) =,/g(X) -

YpasHeHusa suda x"=a YpasHerus s yenbix yucaax.

Cuctembl ypaBHEeHUM

YpaBHeHWe ¢ AByMA nepemMeHHbIMWU. JIMHelHOe ypaBHEeHWe C ABYMA NepemeHHbIMM.
lMpamas Kak epaguveckas uHmMepnpemauus AUuHeliHo20 ypasHeHuUs ¢ 08yMsA repemMeHHbIMU.

MoHATNE cUcTeMbI ypaBHEHUI. PelleHne CUCTEMbI YPaBHEHUN.

MeToap! pelleHns CUCTEM SIMHENHbBIX YPaBHEHUI C ABYMA NepeMeHHbIMU: epaguydecKuli
mMemoo, Memoo C/I0#EHUA, MeTOA, NOACTAaHOBKM.

Cucmemeol nuHelHbIX ypasHeHuUl ¢ mapamempom.
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HepaseHcTBa

Yucnosble HepaBeHcTBa. CBOMCTBA YMC/IOBbIX HepaBeHCTB. [poBepKa cnpaBeaMBOCTH
HepPaBEHCTB NPW 3a4aHHbIX 3HAYEHUAX NEPEMEHHbIX.

HepaBeHcTBO ¢ nepemeHHoi. CTporMe W HecTporve HepaBeHcTBa. 06s1acme
onpedeneHus HepaseHcmaa (06a1acme 0onycmumbix 3Ha4YeHul nepemeHHol).

PelweHne NMHeNHbIX HEPaBEHCTB.

KeadpamHoe HepaseHCmMBo U e20 peweHuUs. PeweHue K8AOPAMHbIX HEPABEHCMS:
ucnonb3oeaHue ceolicme U epaguka Keadpamuy4Hol hyHKYUU, Memod uHmMepsasnos. 3anucs
peweHuUs Kea0PAMHO20 HepaseHCMad.

PeweHue yenbix U OpobHO-PAYUOHAMbHBIX HEPABEHCMB MEMOOOM UHMEPBAOs.

Cuctembl HepaBEHCTB

CucTemMbl HEPABEHCTB C OAHOM NepeMeHHON. PelleHne CUCTEM HEepPaBEHCTB C O4HOM
NepemMeHHON: NINHENHbIX, K8AOPaAmMHbIX. W306pakeHue pellieHuAa CUCTEeMbl HepaBEeHCTB Ha
4YMCNOBOM NPAMON. 3aNNCb PELIEHUA CUCTEMbI HEPABEHCTB.

DYHKUUMU

MoHAaTue GpyHKUUM

[eKkapToBbl KOOpAMHATbl Ha niocKocTM. dopmupoBaHMe NpeacTaBNeHUA O
MeTanpeaMeTHOM MNOHATUM «KOOPAMHATbI». Cnocobbl 3aaaHuMs GYHKUMN: aHANUTUYECKUN,
rpadpuyeckmin, TabnunuHbii. padmk yHKuMKU. Mpumepbl GYHKUWUI, NoNyd4aembix B npouecce
nccnefoBaHMA Pas3/IMYHbIX pPeasibHblX NPOLLEeCCOB M peweHus 3agad. 3HavyeHune OyHKUMKM B
Touke. CBolcTBa GyHKUMI: 06nacTb onpeneneHns, MHOXECTBO 3HAYEHUM, HYN, MPOMEKYTKM
3HAKOMOCTOAHCTBA, YEMHOCMb/HEYEMHOCMb, TNPOMENKYTKM BO3pacTaHMA UM ybbiBaHUA,
Hanbobliee N HaMMeHbllee 3HaYeHuA. MiccnegoBaHune GyHKLMM MO eé rpaduKy.

lpedcmasneHue 06 acumnmomax.

HenpepbigsHocmb ¢hyHKYuUU. KycoYyHO 3a0aHHbIe hyHKUUU.

NuHenHana pyHKUMA

CeoiictBa W rpadmMk AMHENHON YHKUMK. YrnoBon KoadOUUMEHT NPSMON.
PacnonoxeHue rpadmka NMHENHON PYHKLMN B 3aBUCMMOCTM OT €€ Yr10Boro KoadpuumeHTa u
cBoboaHOro uneHa. HaxomodeHue KoagguuueHmos saAuHeliHol GyHKUuU no 300aHHbLIM
YCA0BUAM: MPOXoxoeHue npamoli yepez 08€ MOYKU C 30A0QHHbIMU KOOPOUHAaMAamu,
npoxoxcoeHue npamol yepes OaHHYH MOYKY U napannenbHoli OaHHoU npsamol.

KBagpatnuHaa ¢pyHKumA

CeovctBa M rpaduk KBagpaTuyHOW OyHKUMKM (napabona). MocmpoeHue 2pagduka
KeadpamuyHoU (yHKUuUuU no moykam. HaxoxpeHne Hynen KBagapaTUUYHON YHKUUNK,
MHOM(ecmea 3Ha4yeHul, MPOMeXymKo8 3HAKOMOCMOAHCMEBA, MPOMEHYMKO8 MOHOMOHHOCMU.

O6paTHas NPoNopPLUOHANBHOCTb

k
CsoictBa ¢oyHKUMM Y =—. Tunepbona.
X

pacdhuku ¢pyHkyuii. [MpeobpaszosaHue 2paguka ¢pyHkyuu Yy = f(X) 014 nocmpoeHus

2pagpukos hyHKyuli suda y = af (kx+b)+c.
k

Ipagpuru pyHKyul y:a+m, y=%,y=%x, y=|x].

NocnepoBaTeNnbHOCTU U NpoOrpeccumn

Yncnosaa nocnepoBaTenbHOCTb.  [puMmepbl  YMUCAOBbLIX  MOCNEeA0BATENbHOCTEN.
BeckoHeuHble nocnepoBaTenbHOCTU.  ApudmeTmyeckaa nporpeccms UM e€  CBOWMCTBaA.
FeomeTpuyeckaa nporpeccua. dopmyna obwe2o 4YneHa U CYMMbl N MNepsviX 4YneHos
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apugpmemuyeckoli u eceomempuyeckoli npoepecculi. Cxo0AwWaaca eeomMempu4ecKas
npozpeccus.

PeweHune TeKCTOBbIX 33434

3apaum Ha Bce apudpmeTrueckue aeiicteus

PelieHne TeKCTOBbIX 3a4a4 apnupmeTnyeckum cnocobom. UcnonbsoBaHue Tabanu, cxem,
yepTerken, ApYyrnx cpeacTs NpeacTaB/ieHnsa AaHHbIX NPU peLleHnn 3a4a4u.

3aaaum Ha aBuxKeHue, paboTy M NOKynNKu

AHann3 BO3MOXKHbIX CUTyaLNIi B3aMMHOTO PAaCcMoIOXKEHMA OO6BEKTOB NPU UX ABUNKEHUM,
COOTHOLWeEHMA 06 BEMOB BbINOHAEMbIX PAabOT NpM coBMECTHOM paboTe.

3apaum Ha yacTu, 401U, NPOLEHTbI

PeweHune 3a4a4 Ha HAXOXKAEHME YACTM YMCNA U YNCAA MO ero YacTu. PelweHne 3a4a4 Ha
NpoLeHTbl U fonun. NpUMeHeHWe NPONopLUMIA NPU peLleHnm 3a4au.

Noruueckune 3apgaum

PelweHune normyeckmx 3agay. PeweHue n02uveckux 3a0a4 ¢ mMomMowbto 2pagos, mabauy,.

OCHOBHblE MEeTOAbl pPeleHUA TeKCTOBbIX 3a4ay: apudMeTUYecKkuin, anrebpanyeckui,
nepebop BapuaHTOB. [lepsuyHbie npedcmasneHUA O Opyaux mMemooax peuweHus 3a0a4
(eeomempuueckue u epagpuyeckue memoosi).

CTaTUCTUKA U TeopuUA BepPOATHOCTEN

Cratuctuka

TabnuyHoe w rpaduyeckoe npeacTaBNeHME [AHHbIX, CTONOYaTble U KpPyrosble
Anarpammeol, rpadukM, NpUMeHeHue AuarpamMm W rpadMKoB ANA OMUCAHWUA 33aBUCUMMOCTEN
peanbHbIX BEAWYMH, U3BNEYEHME UHPOpPMauuM w3 Tabauu, puarpamm M rpadumKos.
OnucaTtenbHble CTAaTUCTUYECKME MOKA3aTe/IM YMCI0BbIX HAbOPOB: cpegHee apudMeTUYecKoe,
meduaHa, Hanbonbllee N HaMMeHblUee 3HAYeHUA. Mepbl paccemBaHuUA: pasmax, oucnepcus u
CMaHOapmHoe OMKsI0HeHue.

CnyyailHaa WM3MEHYMBOCTb. M3MEHYMBOCTb MpU U3MepeHuAx. Pewarowjue npasuna.
3aKoHOMepHOCMU 8 U3MEHHYUBbIX BEUHUHAX.

CnyuaiiHble cobbiTua

CnyyaliHbie onbITbl (3KCNEPUMEHTbI), 3/IEMEHTApPHble CaydalHble cobbiTuA (Mcxoabl).
BepoAaTHOCTM  anemeHTapHbiXx CcobbiTMn. CobbITMA B C/AYYAMHbIX  3KCMEPUMEHTaX MU
61aronpuATCTBYIOWME 3/1eMEHTapPHble COObITUA. BepoATHOCTM cayyYailHbIX cobbiTnit. OnbITbl C
PaBHOBO3MOHbIMW 3/1eMeHTapHbIMKU cobbITUAMK. Knaccnyeckne BepOATHOCTHbIE OMbITbl C
Mcnosb3oBaHMEM MOHET, Kybukos. lpedcmasneHue cobbimuli ¢ nomowbro duazpamm iinepa.
MpomusononoxHbie cobbimus, obveduHeHUe U nepecedyeHue cobbimul. [lpaguao caoxceHuUA
gepoamHocmel. Cny4aliHeil eblbop. [lpedcmasneHue skcnepumeHma 8 eude Oepesa.
Hesasucumelie  cobbimusa.  YMHoxceHue  seposmHocmell  He3asucumsix  cobbimud.
MocnedosamensvHele He3asucumele ucrnsimaHuAa. MNpeactaBneHne o He3aBUCUMBbIX COBbITUAX B
KU3HMU.

SnemeHmbl KOMBUHaMOPUKU

lMpasuno ymMHoOMceHuUs, nepecmaHos8Ku, ¢akmopuan 4ucaa. CoYemMaHusa U 4Yucnao
coyemaHul. ®opmyna Yucna coyemaruli. Tpey2onsvHuk llackana. Onbimesl ¢ 60A6WUM HYUCAOM
PABHOBO3MOMCHbIX 37eMeHMApHbIX cobbimull. Bel4ucrneHue sepoamHocmeli 8 onbimax ¢
npumeHeHUemM KOMBUHAMOpPHbIX Gopmyn. HWcneimaHua bepHyanu. Ycnex u Heydaua.
BepoamHocmu cobsimuli 8 cepuu ucneimaHuli bepHynnu.
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CayyaliHble 8enU4UHbI

3HaKoMcmeo co cay4alHbIMU 8eAUYUHAMU HA MPUMepPaxX KOHEYHbIX OUCKPemHbIX
cnyyaliHelx  8enu4vuH. PacripedeneHue seposmHocmeli. Mamemamuyeckoe OxcudaHue.
Ceolicmea mamemamuyecko2o oxcudaHuA. [ToHamue o 3akoHe b6onbwux Yucen. MiamepeHue
seposmHocmel. [lpumeHeHue 3aKOHA b60abWUX 4Yucea 8 COYUOs02UU, CMPAXOBAHUU, 8
30pasooxpaHeHuu, obecrneyeHuu 6e30nacHOCMuU HacesneHuUs 8 Ype3ablvaliHbix cumyayusx.

Uctopna matemaTtuku

Bo3HUKHOBeHUe MmamemMamuKu KaK HayKu, amanoel eé pazsumusA. OCHOBHble pa3desol
mMamemMamuku. Beidarowueca mamemamuKu U Ux 8Ka1a0 8 pazsumue HayKu.

beckoHeYHOCMb  MHOMecmea npocmeix yucen. Yucna u 0AUHbI Oompe3Kos.
PayuoHansHslie yucna. [lompebHocMb 8 UpPAYUOHAAbHbLIX Yucaax. LLIkona Mugazopa

3apoxcdeHue anzebpbl 8 Hedpax apupmemuku. An-Xopeamu. PordeHue 6yKkeeHHOU
cumeonuku. M.®@epma, ®. Buem, P. flekapm. icmopus sonpoca o HaxoxoeHuu ¢hopmys KopHel
anzebpauyeckux ypasHeHuli cmeneHeti, 6onbwiux yemoipéx. H. Tapmanes, . KapoaHo, H.X.
Abens, 3.lanya.

lMoAsneHue memooa KoopOuHam, [0380AA0WeE20 nepesooums 2eoMmempu4yecKue
0b6vekmol Ha A3biK anzebpel. lNossneHue epaguros pyHKYul. P. ekapm, . ®epma. lMpumepsl
PA3AUYHbBIX cUCMEM KOOpOUHam.

3adaua JleoHapdo lMusaHcKozo (PuboHay4u) o Kponukax, yucaa PuboHayyu. 3a0a4a o
waxmamuol 0ocke. Cxo0umocmb 2eomempuyeckoli npozpeccuu.

Ucmoku meopuu seposmHocmeli: cmpaxogoe o0esno, a3apmHele uepel. [1. Pepma,
E.Mackane, A. bepHynnu, A.H.Konmozopos.

Om 3emnedenus K 2ceomempuu. lNMugazop u e2o wkona. ®anec, Apxumed. laamoH u
Apucmomens. [locmpoeHue npasusnbHbIX MHO20Y20/16HUKOB. TpucceKkyua yeana. Keadpamypa
Kpyaa. YoeoeHue kyba. icmopus 4ducaa n. 3onomoe cevyeHue. «Hauana» Eeknuda. /1 3lnep,
H.N.JTobavescKuli. Ucmopusa namoao nocmyaama.

Feomempus u uckyccmeo. lfeomempuyecKkue 3aKOHOMEPHOCMU OKPYHAOW,e20 MUpa.

AcmpoHomusa u eeomempus. Ymo u Kak y3Hanu AHakcazop, pamocgeH u Apucmapx o
pasmepax JlyHel, 3emnau u ConaHya. PaccmosaHus om 3emnau 0o JlyHel u ConHuya. UsmepeHue
paccmosaHusa om 3emau 0o Mapca.

Ponb pocculickux y4éHbix 6 pazsumuu mamemamuku: J1.30nep. H.U.J/lobayesckud,
M./1.4ebsbiwes, C. Kosanesckas, A.H.Konmoeopos.

Mamemamuka e passumuu Poccuu: lMemp |, wKoaa mamemamu4yeckux U Ha8U2aUKUX
Hayk, pazgumue pocculickozo ¢pnoma, A.H.Kpsinos. Kocmuyeckas npoepamma u M.B.Kendbiw.
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Tematunueckoe nnaHunpoBaHue.

Ne HasBaHue Tembl CoaeprkaHue Tembl K-eo | K-
n/n 4yacos | BO
KP
7 Knacc
1. | YpaBHeHuA. JIuHeiiHoe Yucnosble u 6yKBeHHbIe BblpaXKeHUs 17 1
YpaBHeHHe U ero KOpHU BbiparkeHune ¢ nepemeHHOM. 3HaYeHMe BblparkeHUsA. MoaCcTaHOBKa BblpaXKeHMA BMECTO NePeMEHHbIX.
MoHATME ypaBHEHUA U KOPHA YpaBHeHWsA. lTpedcmasneHue o pasHocunbHocmu ypasHeHuli. 0baacme
onpedeneHusa ypasHeHus (0b6aacmb donycmumMsix 3Ha4eHul nepemeHHol).
PelweHne NnHeNHbIX ypaBHeHWUN. /luHeliHoe ypasHeHue ¢ napamempom. Konuvecmaso KopHel
NuHeliHo20 ypasHeHuUs. PewieHue auHeliHbIX ypasHeHUli ¢ napamempom.
PaBeHcTBa 68 4
2. | Uenblie BbipaeHua. | Yncnosoe paBeHCTBO. CBOMCTBA YMC/OBbLIX PaBEHCTB. PaBeHCTBO C nepeMeHHON.
ToxkaecTBeHHble Lienbie BbipaxkeHusa
npeobpasoBaHua CteneHb C HaTypa/bHbIM MOKasaTenem u eé ceolictBa. Mpeobpas3oBaHMNA BblpaXKeHU, COAEPrKaLUUX
CTeneHu C HaTypa/ibHbIM NMoKasaTenem.
OpgHouneH, MHorouneH. [lencrema ¢ oAHOUYNEHAMM M MHOTOUYNIEHAMM (CNIOMKEHUE, BblMUTaHNE,
YMHOXeHue). Popmy/ibl COKPALLEHHOTO YMHOMEHMA: Pa3HOCTb KBaApaToB, KBAaApaT CYMMbI U
Pa3HOCTU. Pa3nosKeHne MHOro4Y1eHa Ha MHOXKUTENU: BbiHECEHME 0BLL,Ero MHOXUTENSA 33 CKOOKMY,
2pynnuposKa, npumeHeHue hopmysn COKPAUW,EHHO20 yMHOXeHUA. KeadpamHeili mpéxyneH,
pasnoxceHue K8adpamHoO20 MpEéxysaeHa Ha MHOXUMenu
3. NoHaTue ¢pyHKuMU. JinHeitHan MoHATne pyHKLUUMU 18 1

dyHKUMA

[JekapToBbl KoOpAMHaTbl Ha NAOCKOCTU. PopmupoBaHWe NpeacTaBAeHUA O MeTanpeamMeTHOM
MOHATUM «KoopaMHaTbl». Cnocobbl 3ag4aHnA GYHKLMN: aHANUTUYECKUIA, TpaduyecKkuii, TabanyHbIn.
Mpaduk dyHKUMK. Mpumepbl GYHKLMI, NONYyYaeMbIX B MPOLLECCE UCCEL0BaHUA PA3/IMYHBIX PeasibHbIX
NMPOLLeCCOB M pelleHns 3agad. 3HadeHuMe oyHKUMM B TouyKe. CBoWcTBa QyHKUMI: obnacTb
onpeaeneHuns, MHOXeCTBO 3HaYEHMIA.

NuHeHan dyHKUUA

CsoiicTBa U rpaduK INHENHOM PyHKUMN. YrnoBon KoaddpuumneHT npamoii. PacnonoxeHue rpadpuka
JIMHENHOWN PYHKLMN B 3aBUCMMOCTU OT €€ yrioBoro KoadduumneHTa n ceoboaHOro YneHa.
HaxoxcdeHue koagppuyueHmos auHelHol pyHKYUU No 3a0aHHbLIM YCA08UAM: NMPOXoXOeHue npsamol
Yyepe3 08e MOYKU C 3a0aHHbIMU KOOPOUHAMAamMu, rnpoxoxcoeHue npamoli yepes OaHHY MOYKY U
napannenvHol 0aHHol npamoli
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CuctemMbl IMHEHbIX YPpaBHEHUI

Cucrtembl ypaBHEHUI

YpaBHeHWe C ABYMA nepemMeHHbIMWU. JIMHEeHOe ypaBHEHWE C ABYMA MNepeMeHHbIMW. [IpamMas Kak 25 1
epaghuyeckan uHmeprnpemayus AUuHeliHo2o ypasHeHUs ¢ 08yMSA repemeHHbIMU.
MoHATHE cUCTEMbI YPaBHEHM. PelueHne cuctembl ypaBHEHWA.
MeToabl pelweHna CUCTEM JIMHEWHbIX YPAaBHEHWA C ABYMA MepemeHHbIMWU: 2paguveckuli memod,
MemoO0 CI0MEHUSA, METOL, MOACTAHOBKMW.
Cucmemeol nuHeliHbIX ypasHeHUl ¢ napamempom.
MoBTOpeHue n cuctemaTmsayma Yucnosble u 6yKBeHHbIe BblpaXKeHUs 8 1
PaBeHcTBa
Llenblie BbipaXkeHua
MoHATne pyHKLUUMU
NnuHenHan PpyHKUMA
Cucrtembl ypaBHEHUIA
nTOoro 136 8
8 Knacc
Opo6Ho-pauroHanbHbie BblpaXKeHus
Opo6Ho-paLuMoHanbHble CteneHb C uenbiM noKasaTenem. [lpeobpasoBaHne APOOHO-IMHENHbIX BbIPAXKEHUMN: C/IOXKEHUE, 55 3
Bbipa)keHua. ObpaTHan YMHOXXeHWe, aeneHune. Anzebpaudveckas Opobb. [onycmumele 3HaYeHUA nepemMeHHbiXx 8 OpobHo-
NPONOpPLMOHANBbHOCTb PAuUOHANbHbIX BbipaxceHuUsax. CokpaweHue aneebpauyeckux Opobell. lMpusedeHue aneebpauyeckux
dpobeli k 0bwemy 3HameHamento. Lelicmeaus ¢ anzebpaudyeckumu Opobamu: CA0HeHUE, 8bI4UMAHUE,
YMHOXeHUe, OeneHue, 8038edeHuUe 8 cmereHs.
PeweHune npocteiwnx ApobHO-TNHENHbIX YpaBHEHUNA.
MpeobpazosaHue sobipaxceHull, CO0epaujux 3HaK Mooy A.
O6paTHaa NpPonopLMOHANbHOCTb
CoiicTBa GyHKUMKM Y = g . fTnnepbona.
KBagpaTHble KOpHMU. KBagpaTtHble KOpHU
WppauunoHanbHble yucna. ApudMeTnyeckMii KBaapaTHbIM KopeHb. [peobpasoBaHue BbIpaXKeHUM, coaepKalinx KBagpaTHble 30 1

dnemeHTbl TEOPUN MHOXKECTB

KOPHU: YMHOX€EHUe, AeNleHNe, BbIHECEHUE MHOMUTENA U3-NOL 3HaKa KOPHA, sHeceHue MHOXUMesns
1100 3HAK KOPHA.

WppaumnoHanbHble yncna

MoHATME WppauMOHaAnNbHOro 4ucna. PacnosHaBaHWe  MppauMOHaNbHbIX  uucen. [pumepbl
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OOKasaTenbcTB B anrebpe. MppaunoHanbHOCTb Yncna \/E MpumeHeHne B reometpun. CpasHeHue
UPPAyUOHanbHbIx yucesn. MHoxecmeo delicmeumesbHbIX Yuces.

MHO}KecTBa M OTHOLUEHUA MEXKAY HUMU

MHOecCTBO, Xapakmepucmu4yeckoe ceolicmeo MHOXEeCcmad, 3IeMEeHT MHOECTBA, MyCMoe, KOHEYHOE,
beckoHeyHoe MHoxcecmso. MNoamHoxKectso. OTHOLIEHME NPUHAANEKHOCTU, BKAKOYEHUA, PaBEHCTBa.
dNnemeHTbl MHOXECTBa, CNocobbl 3a4aHUA MHOXECTB, PACMO3HABAHUE MOOMHOMECMS8 U 3/1eMeHMOo8
MOOMHOIECMB8 C UCMosb308aHUEM Kpy2o8 3linepa.

Onepayum Haa MHOXecTBaMmu

MepeceyeHune M 06beANHEHME MHOMKECTB. PA3HOCMb MHOM(ECM8, 00MoAHEHUE MHOX(ECMEd.
UHnmepnpemauyus onepayuli HO0 MHOXecms8amu € MoOMoWwbto Kpyaos 3linepa.
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KsagpaTHoe ypaBHEeHUE U ero

KBagpaTHoe ypaBHEeHUe 1 ero KOpHU

KOpPHMU. PelleHUe TeKCTOBbIX KBagpaTHble ypaBHeHWA. HenonHole KBagpaTHble YypaBHEHUA. [AUCKPUMUHAHT KBagpaTHOro 36 2

3agad ypaBHeHus. Popmyna KOpHeN KBaApaTHOro ypaBHeHWA. Teopema Buema. Teopema, obpamHasA
meopeme Buema. PelweHue KBagpaTHbIX YPaBHEHMN: UCMONb30BaHWE GOPMY/bl SR HAXOXKAEHUA
KopHel, epaguyeckuli memood pelweHus, pas3noxeHue HA MHoOxcumenu, nodbop KopHel ¢
ucrione3zosaHuem meopemol Buema. Konuyecmeo KopHeli KBAOpamHo20 ypasHeHUs 8 3agucumocmu
om e20 OUCKPUMUHOHMA. BukeadpamHele ypasHeHUs. YpasHeHus, Cc800UMble K AUHelHbIM U
KeadpamHseimM. KeadpamHele ypasHeHUs ¢ napamempom.
PeweHue 0pobHO-payUOHAAbHbIX ypasHeHU.
MemooObi peweHus ypagHeHUl: MemoObl pPABHOCUMAbHbLIX MpeobpazosaHull, mMemoo 3aMeHsbl
nepemeHHol, epagpudeckuli memoo. Micnone3osaHue ceolicme ¢hyHKyul npu peweHuu ypagHeHul.
Mpocmeliwue uppayUOHAbHbIE YpasHeHUsA 8uda \/f (x)=a, \/f (x)= \/g (x) -
YpasHeHus suda x"=a .YpasHeHusA 8 yenbix Yucnax.

MoBTOpeHue n cuctemaTusauma [OpobHo-paunoHanbHble BbiparkeHmA

yuyebHoro marepmana Ob6paTHaa NPONOPLUNOHAIbHOCTb 15 1
KBagpaTHble KOpHU
NppaunoHanbHble yncaa
MHOKecTBa M OTHOLLEHUA MEKAY HUMMU
Onepauun Hag, MHOXKecTBamu
KBagpaTHOe ypaBHEHUE U ero KOPHMU

UTOro 136 7
9 Knacc
HepaBeHcTBa Yucnosble HepaBeHcTBa. CBOMCTBA YMCNOBbIX HeEpaBeHCTB. [poBepKa cnpaBea/IMBOCTU HEPABEHCTB 26

Npv 3afaHHbIX 3HAaYEHUAX NepemeHHbIX. HepaBeHCTBO ¢ nepemeHHoM. CTporne u Hectporne
HepaBeHcTBa. 06s1acmb onpedeneHua HepageHcmeaa (0baacme 0onycmumsix 3HaYeHul nepemeHHo).
PelleHne NMHENHbIX HEPABEHCTB.

PelueHne cucTeM HEPABEHCTB C O4HOM NepeMeHHO: IMHENHbIX, KBAOPaMHbIX. N306parkeHune
peLIeHUsA CUCTEMbI HEPABEHCTB Ha YMCI0BOM NPSAMON. 3anNnCb peLleHns CUCTEMbl HEPABEHCTB.
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KsagpaTuuHaa ¢oyHKuUuMA

NoHaTue pyHKuMn. Cnocobbl 3agaHNA GYHKLMIA: aHANUTUYECKMIA, rpaduyeckunii, TabanuHblin. Mpaduk
byHKUMW. Mprumepbl GYHKLUMIA, NOAyYaeMblix B TpoLEecce NcCnefoBaHMA Pa3INYHbIX peanbHbIX
NMPOLLEeCCOB U pelleHunn 3aaa4. 3HadyeHne GyHKumnmM B Touke. CBolicTBa yHKUMK: ObnacTb
onpeseneHns, MHOXKeCTBO 3HAaYEHWN, HYIN, MPOMEKYTKM 3HAKONOCTOAHCTBA,
YéMmHOCMb/HeYEMHOCMb, MPOMENKYTKM BO3PACTaHUA U y6biBaHUA, Hanbobluee U HanmeHblee
3HaYeHuA. UccnepgoBaHue dyHKLMK No eé rpaduky. MMpedcmasneHue 06 acumnmomax.
HenpeposisHocme ¢pyHKUuU. KycoyHO 3a0aHHbIE (hyHKUUU.

KeBagpaTtuuHaa ¢dpyHKuma CeoicTea 1 rpadmk KBagpatuuHon GyHKUMM (napabona). MocmpoeHue
epagpuka keadpamu4Holi hyHKUUU Mo moykam. HaxoxaeHue Hynei KBagpaTuiHom GyHKUNN,
MHOXecmaa 3HaYeHudl, MPOMeHCYMKO8 3HAKOMNOCMOAHCMEBA, MPOMEXYMKo8 MOHOMOHHOCMU.
Ipaduku pyHkyuli. Mpeobpazosarue epagura pyHryuu Yy = T (X) 013 nocmpoeHus epagukos

pymkyuti suda y = af (kx+b)+c.

k
lpaguxu pyHKYul y=a+m, yzﬁ,yzé/;, y:|x|.

KeadpamHoe HepaseHcmeo u e2o peweHuUs . PeweHue K8aOpPaMHbIX HepPaseHcMs: Ucon6308aHUe
ceolicme u epaghuka Keadpamu4Hol pyHKYUU, Memod UHMepPsa108. 3anuce peweHus K8adpamHo20
HepaseHcmaa.

PeweHue yesnbix U OpobHO-PAYUOHAMbHbIX HEPABEeHCM8 MemodoM UHMeps8asos.

CucTemMbl ypaBHEHWUI C ABYMA NePeMeHHbIMU

MeTogbl pelleHna cucTemM IMHENHbIX YPaBHEHUI C ABYMA NepeMeHHbIMU: 2paguyeckuli memod,
Memoo C/I0XeHUs, METOA, NOACTaHOBKMU.

PewweHure 33224 C NOMOLLbIO CUCTEM YPaBHEHWI BTOPOW cTeneHu (3agaum Ha gBuKeHue, paboTy u
NMOKYNKMW. AHann3 BO3MOKHbIX CVITyaLI,VIf/lI B3aMMHOI0 pPacnoioXxeHuA ob6beKToB npn nx aBuUXKeHun,
COOTHOLLEHNS 06BEMOB BbIMO/IHAEMbIX PaboT NPM COBMECTHOM paboTe). 3apaumn Ha YacTu, 4onu,
npoueHTbl. PelieHne 3a4a4 Ha NPoLEeHTbl 1 AoAW. TpMMEHEHME NPONOPLUMIA NPU peleHnn 3aaa4).
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CraTucTuKa 7]
BepoATHoOCTel

Teopua

CTaTUCTUKA U TeopUA BepoATHOCTel

Cratuctuka

TabanuHoe u rpaduyeckoe NpeacTaBieHne AaHHbIX, CTON64YaTble U KPYroBble guarpammel, rpaduKkuy,
NpUMeHeHne guarpamm 1 rpadpuKoB AN ONUCAHUA 3aBUCUMOCTEN peasibHbIX BE/IMYMH, U3BAEYEHME
MHPopmaunn 13 Tabnauu, guarpamm m rpadukos. OnmcaTenbHble CTaTUCTUYECKME NOKa3aTenu
4yncnoBbIx HABOPOB: cpeaHee apuPmeTUYecKoe, MeOUAHd, Hanbobllee U HAMMEHbLLEE 3HAYEHUA.
Mepbl paccemBaHuA: pa3max, ducriepcus U cmaHoapmHoe OmKAoHeHue.

Cny4yaiHas M3MeHYMBOCTb. MI3MEHUYMBOCTb NPU U3MeEpPEHUsX. Pewarowue npasuna. 3aKOHOMepHOCMU
8 U3MeHYUBbIX 8e/IUMUHAX.

CnyuaiiHble cobbiTuA

Cny4yaiHble onbITbl (3KCNEPUMEHTbI), 3N1eMEHTapHbIe ClyYaliHble cobbiTUA (Mcxoabl). BepoaTHoCTH
3NeMeHTApHbIX COObITUIN. COObITUA B CTyYalHbIX SKCNEPUMEHTaX U BAaronpuaATCTByoLLME
anemeHTapHble cobbITUA. BepoaTHOCTM cayyaliHbix cobbITUA. OnbITbl C PaBHOBO3MOMXKHbIMU
aNeMeHTapHbIMK cobbITUAMUK. Knaccnyeckne BepOATHOCTHbIE OMbITbI C UCMO/Ib30BAaHUEM MOHET,
Kybukos. l[TpedcmasneHue cobbimuli ¢ nomowibto duazpamm 3lnepa. [pomueononoxcHsie cobbimus,
obveduHeHue u nepecevyeHue cobbimull. lpasusno cnoxeHus sepoamHocmel. Cay4aliHbili 86160p.
lpedcmasneHue sKkcriepumeHma 8 sude depesa. Hezasucumsie cobbimus. YMHoMceHuUe
seposmHocmeli Hezasucumebix cobbimudl. lNocnedosamesnbHole He3a8UCUMbIE UCMbIMAHUS.
MpeacTaBneHUE O HE3aBUCUMbIX COBBbITUAX B XKU3HW.

3nemeHmMbl KOMBUHAMOPUKU

Mpasusno ymHOMeHUs, nepecmaHosKuU, pakmopuasn Yyucaa. CovemaHus u Yucsao coyemaruli. opmyna
yucna covemaHull. TpeyeonsbHUK Mackans. Oneimel ¢ 60A6WUM YUCIOM PABHOBO3MOMCHbIX
anemeHmMapHoIx cobbimull. BeiyucneHue seposmHocmeli 8 orbimax ¢ npumeHeHUemM KOMOUHAMOPHbIX
popmyn. UcneimaHus bepHynnu. Ycnex u Heydaya. BepoasmHocmu cobbimuli 8 cepuu ucnbimaHuli
GepHynnu.

CnyualiHble eenuYvuHbl

3HAKOMCmMEBO €O CAy4YaliHbIMU 8eAUYUHAMU HA MPUMEPAX KOHEeYHbIX OUCKPEMHbIX CAYy4aliHbIX 8€/UYUH.
PacnipedeneHue seposmHocmeli. Mamemamuyeckoe oxcudaHue. Caolicmea mamemamu4eckozo
oxudaHus. lMNoHamue o 3aKoHe bonbwux Yucen. UsamepeHue sepoamrocmeli. llpumeHeHuUEe 30KOHA
6016WUX YUCEs 8 COUUOI02UU, CMPAX0BAHUU, 8 30pABOOXPAHEHUU, 0becrneyeHuu bezonacHocmu
HaceneHuUs 8 Ype3ablYaliHbIX CUMyayusx.
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MocnepoBaTenbHOCTU U
nporpeccum

MocnepoBaTenbHOCTU U Nporpeccumn
Yucnosada nocnenosatTenbHOCTb. [IprMmepbl YNCNOBbIX I'IOC/'Iep,OBaTEI'IbHOCTeﬁ. beckoHeyHble
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nocnefoBaTeNbHOCTU. ApudmeTuyeckas nporpeccua n eé ceonctea. FleomeTpuyeckas nporpeccus.
dopmyna obujez2o YneHa u Cymmsl n rnepasix YseHos apugpmemuyeckoli u 2eomempuyvecKol
npoepecculi. Cxo0awasacsa ezeomempuvecKas rnpozpeccus.

NoBTOpeHue U cuctemaTusauma
yuebHOro matepuana

Yucnosble HepaBeHCTBA.

MoHATHe PyHKLMN.

KBagpatnuHasa GyHKUMA

Fpagpuku pyHKYUl

Cratnctuka

CnyyaliHble cobbiTns

AnemeHmMbl KOMBUHAMOPUKU
CnyyaliHble 8enu4uUHbI
MNocnepoBaTeNnbHOCTU M NPOrpeccum

20

nToro

136
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NMPUNOXKEHUE

KaneHaapHo - TemaTuyeckoe naaHMpoBaHue no anrebpe B 7a, 76, 78, 7r Knaccax

Ha 2020-2021 yu.rop,, 44. B Hegento, scero 136 4. Astopbl YMK: Mep3nak A.T.

B KaneH4apHO-TEMAaTUYECKOM NNIAHNPOBAHNN BHECEHDBI UISMEHEHWNA! 4 yaca UTorosoro

MosacHUTenbHan 3anUcKa

NOBTOPEHNA NepeHeCeHbl Ha Ha4Yano yqe6Horo roga.

Yuutenb: KasHauyeeBa O. M.

Ne Ne | HaumeHoBaHuMe TeMbl Kon- hara Mpumeuy
ypo- | n\n BO MnaHupyemasn
Ka yacos dakTnyeckan
7a 76 78 7r
MH, MH, MH, MH,
BT, BT, BT, uT,
yT,c6 | nT,c6 | T, nT,c6
c6
1 MosTopeHne. OOGbIKHOBEHHbIE 1 1.09 | 01.09 | 01.09 | 03.09
Apobun
2 MNosTopeHue. OTHOWEHUNA WU 1 3.09 | 04.09 | 04.09 | 04.09
nponopumn
3 MosTOpeHue. PaymoHanbHbie 1 5.09 | 05.09 | 05.09 | 05.09
yuncna
N OeNCTBUA Hag, HUMM.
4 MosTopeHue. PeweHune 1 7.09 | 07.09 | 07.09 | 07.09
ypaBHeHW
JNnHeiiHoe ypaBHeHuMe C 0aHOM o
nepemeHHOMU
5-7 1 | BeegeHue B anrebpy 3 8.09 | 08.09 | 08.09 | 10.09
10.09 | 11.09 | 11.09 | 11.09
12.09 | 12.09 | 12.09 | 12.09
8-13 | 2 | J/InHelHOe ypaBHEHME C OAHOM 6 14.09 | 14.09 | 14.09 | 14.09
nepemeHHOM 15.09 | 15.09 | 15.09 | 17.09
17.09 | 18.09 | 18.09 | 18.09
19.09 | 19.09 | 19.09 | 19.09
21.09 | 21.09 | 21.09 | 21.09
22.09 | 22.09 | 22.09 | 24.09
14- 3 | PeweHue 33434 C NOMOLLbIO 6 24.09 | 25.09 | 25.09 | 25.09
19 YpaBHEHUI 26.09 | 26.09 | 26.09 | 26.09
28.09 | 28.09 | 28.09 | 28.09
29.09 | 29.09 | 29.09 | 01.10
1.10 | 02.10| 02.10 | 02.10
3.10 | 03.10 | 03.10 | 03.10
20 lNoBTOpeHue n cuctemaTmsaumn 1 5.10 | 05.10 | 05.10 | 05.10
y4yebHoro matepuana
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21 KoHTponbHas pabora Ne 1 1 12.10 | 12.10 | 12.10 | 12.10
no teme «JInHeHoe
ypaBHeHUe ¢ 0gHOMU
nepemeHHOW»
Llenblie BbipaXkeHunsa 67
22- 4 | TopecTBeHHO paBHble 2 13.10 | 13.10 | 13.10 | 15.10
23 BblpaxkeHuA. ToxaecTsa 15.10 | 16.10 | 16.10 | 16.10
24- 5 | CreneHb Cc HaTypanbHbIM 3 17.10 | 17.10| 17.10 | 17.10
26 nokasaTtenem 19.10 | 19.10 | 19.10 | 19.10
20.10 | 20.10 | 20.10 | 22.10
27- 6 | CBOWMCTBa cTENEHMU C 4 22.10 | 23.10 | 23.10 | 23.10
30 HaTypanbHbIM NOKa3aTenem 24.10 | 24.10 | 24.10 | 24.10
26.10 | 26.10 | 26.10 | 26.10
27.10 | 27.10 | 27.10 | 29.10
31- 7 | OgHo4neHsl. 4 29.10 | 30.10 | 30.10 | 30.10
34 31.10 | 31.10 | 31.10 | 31.10
2.11 | 02.11 | 02.11 | 02.11
3.11 | 03.11 | 03.11 | 05.11
35- 8 | MHoro4yneHs.l 2 5.11 | 06.11 | 06.11 | 06.11
36 7.11 | 07.11 | 07.11 | 07.11
37- 9 | ChoeHune u BblunUTaHue 5 9.11 | 09.11 | 09.11 | 09.11
41 MHOrO4YNEeHOB 10.11 | 10.11 | 10.11 | 12.11
12.11 | 13.11 | 13.11 | 13.11
14.11 | 14.11 | 14.11 | 14.11
16.11 | 16.11 | 16.11 | 16.11
42 KoHTponbHas pabora N2 2 no 1 17.11 | 17.11 | 17.11 | 19.11
Teme «OgHoOUYNEHDbI»
43- | 10 | YMHOXeHune o4HO4YNEeHA Ha 2 19.11 | 19.11 | 19.11 | 20.11
44 MHOro41eH 20.11 | 20.11 | 20.11 | 21.11
45- | 10 | YMHOXeHne ogHo4YNEeHa Ha 3 21.11 ] 21.11 | 21.11 | 23.11
47 MHOrouYneH (NnpogonxeHue) 23.11 | 23.11 | 23.11 | 01.12
30.11 | 30.11 | 30.11 | 03.12
48- | 11 | YMHOXeHne MHOro4aeHa Ha 5 1.12 | 01.12 | 01.12 | 04.12
52 MHOro4YNeH 3.12 | 04.12 | 04.12 | 05.12
5.12 | 05.12 | 05.12 | 07.12
7.12 | 07.12 | 07.12 | 10.12
8.12 | 08.12 | 08.12 | 11.12
53- | 12 | Pa3noxeHne MHOro4s1eHoB Ha 4 10.12 | 11.12 | 11.12 | 12.12
56 MHOXUTenu. BolHeceHue 12,12 { 12,12 | 12.12 | 14.12
061LL1ero MHoOXuNUTENA 3a CKOBKK 14.12 | 14.12 | 14.12 | 15.12
15.12 | 15.12 | 15.12 | 16.12
57- | 13 | Pa3noXxeHne MHOro4/1IeHOB Ha 4 17.12 | 17.12 | 17.12 | 18.12
60 MHOXUTenun. Metog, 19.12 | 18.12 | 18.12 | 19.12
rpynnMpoBKu 21.12 |1 19.12 | 19.12 | 21.12
22.11 | 21.12 | 21.12 | 22.12
61 KoHTpoabHaa pabota Ne3no 1 24.11 | 22.12 | 22.12 | 25.12
Teme «MHorouneHbI»
62- | 14 | NpousBeaeHne pasHOCTU U 4 26.12 | 25.12 | 25.12 | 26.12
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65 CYMMbl ABYX BblpaXKeHWM 28.12 | 26.12 | 26.12 | 28.12
29.12 | 28.12 | 28.12 | 29.12
11.01 | 29.12 | 29.12 | 11.01
66- | 15 | PasHOCTb KBagpaToB A4BYX 3 12.01 | 11.01|11.01|12.01
68 BbIPAXKEHUN 14.01 | 12.01 | 12.01 | 15.01
16.01 | 15.01 | 15.01 | 16.01
69- | 16 | KBagpat cymmbl 1 KBagpaT 5 18.01 | 16.01 | 16.01 | 18.01
73 Pa3HOCTU ABYX BblpaxKEHU 19.01 | 18.01 | 18.01 | 19.01
21.01 | 19.01 | 19.01 | 22.01
23.01 | 22.01 | 22.01 | 23.01
25.01 | 23.01 | 23.01 | 25.01
74- | 17 | Npeobpa3oBaHMe MHOro4Y1eHa B 4 26.01 | 25.01 | 25.01 | 26.01
77 KBaZ4paT CYMMbl UM PA3HOCTH 28.01 | 26.01 | 26.01 | 29.01
OBYX BblpaXKeHuM 30.01 | 29.01 | 29.01 | 30.01
01.02 | 30.01 | 30.01 | 01.02
78 KoHTponbHas pabota N24 no 1 02.02 | 01.02 | 01.02 | 04.02
Teme «MHoro4yneHbi»
79- | 18 | Cymma 1 pa3HOCTb KyboB ABYX 3 04.02 | 02.02 | 02.02 | 05.02
81 BbIPA*KEHUN 06.02 | 05.02 | 05.02 | 06.02
08.02 | 06.02 | 06.02 | 08.02
82- | 19 | NpumeHeHMe pasNnNYHbIX 5 09.02 | 08.02 | 08.02 | 09.02
86 cnocoboB pasiorKeHUus 11.02 | 09.02 | 09.02 | 11.02
MHOroY1€Ha Ha MHOXUNTENN 12.02 | 11.02 | 11.02 | 12.02
13.02 | 12.02 | 12.02 | 13.02
15.02 | 13.02 | 13.02 | 15.02
87 NoBTOopeHMe n cuctemaTmsauma 1 16.02 | 15.02 | 15.02 | 18.02
y4yebHoro matepuana
88 KoHTponbHas pabota Ne 5 1 18.02 | 16.02 | 16.02 | 19.02
DyHKUMUM 19
89- | 20 | CsAsn mexay BennynHamm. 5 20.02 | 19.02 | 19.02 | 20.02
92 OyHKUMA 01.03 | 20.02 | 20.02 | 01.03
02.03 | 01.03 | 01.03 | 04.03
04.03 | 02.03 | 02.03 | 05.03
06.03 | 05.03 | 05.03 | 06.03
93 20 | CBA3un mexAay BENNYUHAMMU. 1 09.03 | 06.03 | 06.03 | 09.03
dyHKuMA (NnpoaoskeHme)
94- | 21 | Cnocobbl 3aaaHnA GYHKLUK 4 10.03 { 09.03 | 09.03 | 11.03
97 11.03 | 12.03 | 12.03 | 12.03
13.03 | 13.03 | 13.03 | 13.03
15.03 | 15.03 | 15.03 | 15.03
98- | 22 | 'paduK dyHKLUMM 3 16.03 | 16.03 | 16.03 | 18.03
100 18.03 | 19.03 | 19.03 | 19.03
20.03 | 20.03 | 20.03 | 20.03
101- | 23 | JlInHeMHaa yHKUMA, e€ rpadmKu 5 22.03 | 22.03 | 22.03 | 22.03
105 CBOWCTBA 23.03 | 23.03 | 23.03 | 25.03
25.03 | 26.03 | 26.03 | 26.03
27.03 | 27.03 | 27.03 | 27.03
29.03 | 29.03 | 29.03 | 29.03
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106 lNoBTOpeHMe 1 cuctemaTmsaumn 1 30.03 | 30.03 | 30.03 | 01.04
y4yebHoro matepuana
107 KoHTponbHas pabota N6 1 01.04 | 02.04 | 02.04 | 02.04
Cuctembl IMHERHbIX 25
YPaBHEHUM c AByMA
nepemeHHbIMU
108- | 24 | YpaBHeHuA c ABYMA 3 03.04 | 03.04 | 03.04 | 03.04
110 nepemeHHbIMMU 12.04 | 12.04 | 12.04 | 12.04
13.04 | 13.04 | 13.04 | 15.04
111- | 25 | J/InHeliHOe ypaBHEHME C ABYMA 4 15.04 | 15.04 | 15.04 | 16.04
114 nepemeHHbIMK U ero rpadumk 16.04 | 16.04 | 16.04 | 17.04
17.04 | 17.04 | 17.04 | 19.04
19.04 | 19.04 | 19.04 | 22.04
115- | 26 | CucTembl ypaBHEHWUI C ABYMA 4 20.04 | 20.04 | 20.04 | 23.04
118 nepemeHHbIMU. padryecknin 22.04 | 23.04 | 23.04 | 24.04
MeTo[ peleHnA CUCTEMbI ABYX 24.04 | 24.04 | 24.04 | 26.04
JNINHEMHbIX YPaBHEHWI C ABYMA 26.04 | 26.04 | 26.04 | 29.04
nepemeHHbIMU
119- | 27 | PeweHune cuctem NUHENHbIX 3 27.04 | 27.04 | 27.04 | 29.04
121 YPaBHEHUI METO40M 29.04 | 30.04 | 30.04 | 30.04
NoACTaHOBKMU 04.05 | 04.05 | 04.05 | 04.05
122- | 28 | PeweHune cuctem NMHEMHbIX 4 06.05 | 06.05 | 06.05 | 06.05
125 YPaBHEHWUI METOA0M CNOXKEHMUA 07.05 | 07.05 | 07.05 | 07.05
08.05 | 08.05 | 08.05 | 08.05
11.05 | 11.05 | 11.05 | 13.05
126- | 29 | PeweHue 33434 C NOMOLLbIO 6 13.05 | 14.05 | 14.05 | 14.05
131 CUCTEM SINHEMNHbIX YPaBHEHUM 15.05 | 15.05 | 15.05 | 15.05
17.05 | 17.05 | 17.05 | 17.05
18.05 | 18.05 | 18.05 | 20.05
20.05 | 21.05 | 21.05 | 21.05
22.05 | 22.05 | 22.05 | 22.05
132 KoHTponbHas pabora Ne7 1 24.05 | 24.05 | 24.05 | 24.05
UTtorosoe nostopeHue 4
133- JInHeHoe ypaBHeHUE C ogHOM 2 25.05 | 25.05 | 25.05 | 27.05
134 nepemeHHoNn. JinHelHan
dyHKUMA
135 UTtoroeas KoHTposbHasA paboTa 1 27.05 | 28.05 | 28.05 | 28.05
136 CreneHb € HaTypanbHbIM U 1 29.05 | 29.05 | 29.05 | 29.05

HYyNEeBbIM MOKa3aTesIeMm.
ApudmeTnyeckme AencTBUA HaL
OAHOYNEeHaMM
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KaneHpgapHo-TemaTuyeckoe njaHMpoBaHue no anrebpe gaa 8a, 86, knaccos
Ha 2020- 2021 yuyebHbIii rog. 44. B Hegento, scero 136 . Astopbl YMK: Mep3nak A.l.

MoAcHUTeNnbHaA 3anNUCKa

B KazeH4apHO-TeMaTU4YEeCKOM NN1IaHNPOBAHNN BHECEHbI USMEHEHWNA! 3 yaca UToroBsoro
NOBTOPEHNA NepeHeceHbl Ha Ha4Ya10 y‘-IE6HOFO roga.

Yuurtenb: KoukypkuHa O.B.

Ne Tema ypoka K-Bo Oara MpumevaHue
ypOKa yacos MnaHupyemasn
¢dakTHnueckan
8a 86
1 rpumectp 11
Heaenb
1 lNoBTOpeHue =
1 02.09 02.09
1 lNosTopeHue no Teme «Lenbie BbipaxkeHUA»
1 03.09 03.09
2 MNosTopeHne no Teme «DyHKLUU»
o 1 04.09 04.09
3 MoBTopeHue no Teme «JInHenHbIE
YPaBHEHUA U CUCTEMbI IMHENHbIX
YPaBHEHWM C OAHON NepeMeHHOoN»
55
ApobHo-pauuoHanbHble BbIpaXKeHuA.
O6paTHas NPoNopPLMOHaNbHOCTb
4-6 PaumoHanbHble gpobu 3 07.09 07.09
09.09 09.09
10.09 10.09
7-10 OcHOBHOE CBOICTBO paLMOHaNbHOMN ApPO6M 4 11.09 11.09
14.09 14.09
16.09 16.09
17.09 17.09
11-14 CnorkeHne v BblMMTaHUE PaLMOHANbHbIX 4 18.09 18.09
Apobeit c 04MHAKOBbIMM 3HAMEHATENAMM 21.09 21.09
23.09 23.09
24.09 24.09
15-21 CnoxeHue 1 Bbl4MTaHME PaLMOHANbHbIX 7 25.09 25.09
Apobeli c pasHbIMU 3HamMmeHaTenaMm 28.09 28.09
30.09 30.09
01.10 01.10
02.10 02.10 06.10-10.10
12.10 12.10 KaHWKYAbI
14.10 14.10
22 KoHTponbHana paborta Ne 1 1 15.10 15.10
YMHOXeHMe n geneHne paumoHanbHbIxX 5 16.10 16.10
23-27 | ppobein. Bo3seneHne paumoHaabHOM 19.10 19.10
Apobu B cTeneHb 21.10 21.10
22.10 22.10
23.10 23.10
28-37 ToxKaecTBeHHble Npeobpa3oBaHuA 10 26.10 26.10
PaLMOHa/IbHbIX BbIpaXKeHUM 28.10 28.10
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29.10 29.10
30.10 30.10
02.11 02.11 04.11 npasa-
05.11 05.11 HUYHbIN
06.11 06.11 OEHb
09.11 09.11
11.11 11.11
12.11 12.11
38 KoHTponbHana paboTa Ne 2 1 13.11 13.11
39-42 PaBHoCMAbHbIE ypaBHEHMA. PaunoHanbHble 4 16.11 16.11
YpaBHeHUA 18.11 18.11
19.11 19.11
20.11 20.11
43-47 CreneHb C uenbim OTpULATENIbHBbIM 5 23.11 23.11 24.11-28.11
nokasarenem 30.11 30.11 KaHWKYAbI
02.12 02.12
03.12 03.12
04.12 04.12
10
2 TpumecTp
Heaenb
u 3 aHA
48- CBolicTBa CTENEHM C LenblM MoKasaTesiem 6 07.12 07.12
53 09.12 09.12
10.12 10.12
11.12 11.12
14.12 14.12
16.12 16.12
4 17.12 17.12
54-57 | dyHKumA y zg n eé rpaduk 18.12 18.12
21.12 21.12
23.12 23.12
58 KoHTponbHaa paborta Ne 3 1 24.12 24.12
KBagpaTtHble KOpHU. 30
UppaumoHanbHbie Yncna. dnemeHTbl
TeoOpMUU MHOXKECTB
59- dYHKUMA ¥ = X2 1 eé rpadmK 3 25.12 25.12
61 28.12 28.12
30.12 30.12
62- KBagpaTHble KOPHU. ApudmeTUYecKnia 4 11.01 11.01 31.12-09.01
65 KBagpaTHbIA KOPEeHb 13.01 13.01 KaHWKYbI
14.01 14.01
15.01 15.01
66-67 MHOXeCTBO 1 ero 3aN1eMeHTbI 2 18.01 18.01
20.01 20.01
63-69 MogmHoxecTBO. ONepaumn Hag 2 21.01 21.01
MHOXeCcTBammn 22.01 22.01
70-72 Yucnosblie MHOXeECTBA 3 25.01 25.01
27.01 27.01
28.01 28.01
2377 CsolicTBa apndMeTUYecKoro KBaapaTHOro 5 29.01 29.01
KOpHA 01.02 01.02
03.02 03.02
04.02 04.02
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05.02 05.02
78-84 ToxaecTBeHHble NpeobpasoBaHUA 7 08.02 08.02
BblpaXKeHWM, cogepKallmx KBagpaTHble 10.02 10.02
KOpHMU 11.02 11.02
12.02 12.02
15.02 15.02
17.02 17.02
18.02 18.02
g5.87 | OyHKUMA Y = \/; M eé rpaduk 3 19.02 19.02 22.02-27.02
01.03 01.03 KaHWUKYAbI
03.03 03.03
88 KoHTponbHana paboTa N2 4 1 04.03 04.03
11
3 Tpumectp
Heaenb
n4 gHa
KBapgpaTHoe ypaBHEHME U ero KOPHWU. 36
PelweHue TeKCTOBbIX 3a4a4
39-92 KBagpaTHble ypaBHeHUA. PelweHune 4 05.03 05.03 08.03
Heno/HbIX KBaAPaTHbIX YPaBHEHUN 10.03 10.03 npasgHuy-
11.03 11.03 HbI AeHb
12.03 12.03
93-97 dopmyna KopHel KBagpaTHOro ypaBHEHUSA 5 15.03 15.03
17.03 17.03
18.03 18.03
19.03 19.03
22.03 22.03
03- Teopema Buerta 5 24.03 24.03
102 25.03 25.03
26.03 26.03
29.03 29.03
31.03 31.03
103 KoHTponbHas paborta Ne 5 1 01.04 01.04
104- KBagpaTHbIl TpéxuneH 5 02.04 02.04 05.04-10.04
108 12.04 12.04 KaHWUKY b
14.04 14.04
15.04 15.04
16.04 16.04
109- PelweHne ypaBHEHUN, CBOAALLMXCSA K 7 19.04 19.04
115 KBaZpaTHbIM YPaBHEHUAM 21.04 21.04
22.04 22.04
23.04 23.04
26.04 26.04
28.04 28.04
29.04 29.04
116- PaumoHanbHble ypaBHEHUA KaK 8 30.04 30.04
123 MaTeMaTUUYECKME MOAENUN PEANbHbIX 05.05 05.05
CUTyaumm 06.05 06.05
07.05 07.05
12.05 12.05
13.05 13.05
13.05 13.05
124 KoHTponbHan paboTta Ne 6 1 14.05 14.05
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MoBTOpeHue U cuctemaTusaumsa yue6Horo 12
marepmana
125 MosTOpeHume. Ynucnosble BbiparkeHUA. 1 17.05 17.05
126 MNosTopeHue. Anrebpanyeckme 1 17.05 17.05
BbIpaXKeHUA.
127 MNosTOpeHue. PelweHne ynparKHeEHM Ha 1 19.05 19.05
pa3Hble cnocobbl pas3noxeHun
MHOTOY/1I€HOB Ha MHOXUTENN.
128 MoBTopeHue. PaunoHanbHble apobu. 1 20.05 20.05
129 NosTopeHue. CnoxeHne u BblunTaHmne 1 20.05 20.05
paLMoHanbHbIX apobei
130 NoBTopeHue. YMHOXeHUe U geneHne 1 21.05 21.05
paLMoHanbHbIX Apobeii.
131 MNosTopeHue. CTeneHb € LenbIM 1 24.05 24.05
oTpULaTENbHbIM NOKa3aTenem.
132 ﬂOB;I'OpEHME. PeweHune ynpaxXHeHW Ha 1 24.05 24.05
CBOMCTBA CTEMNEHMU C LLeNbIM
nokasartenem.
133 NToroBas KOHTpPO/bHaA paborTa 26.05 26.05
27.05 27.05
134 NMosTopeHue. DyHKUMA Y = " neé
rpaduk
135 MosTopeHune. yHKUMA ¥ = X% 1 eé rpadmk 1 27.05 27.05
136 MosTOpeHme. KBagpaTHbIe KOPHMN. 1 28.05 28.05
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KaneHpgapHo-TemaTuyeckoe njiaHMpoBaHue no anrebpe gna 88 Knacca
Ha 2020 - 2021 yyebHbii ropa,
Yuutenb: Kotosa H.E.

MoAacHUTeNbHaA 3anNUCKa

B KaneH4apHO-TeEMAaTUYECKOM NNIAHNPOBAHNN BHECEHDBI UISMEHEHWNA! 6 Yyacos UTOroBOro
NOBTOPEHNA NepeHeCeHbl Ha Ha4Yano y‘-l€6HOI'O roga.

Ne Nen/n Tema ypoka K-Bo [ara Mpumeuy
YPOKa yacos aHue
Mnanu | pakTn
pyema | 4yecKa
a a
8B
BT, uT,
nT, cb6
1 Tpumectp 11 Hepenb
1 MNoBTopeHue. JInHeliHoe ypaBHEHWNE C OLHOW 01.09
nepemeHHom
2 MNosTtopeHue. CreneHb C HaTypanbHbIM 03.09
nokasartenem
3 MNosTopeHue. Lenbie BbiparkeHnsa. Popmybl 04.09
COKPALLEHHOTO YMHOMXEHMUA.
4 MNoBTopeHue. JIMHeMHas  GyHKUMA, eé 05.09
rpadmKku cBoMCTBa
5 MNosTOpeHue. Cucrembl JNINHENHbIX 08.09
YPaBHEHWI C ABYMA NepeMeHHbIMMU
6 MNosTopeHue. PeweHne 3agay C NOMOLbLO 10.09
CUCTEM JINHEMHbIX YPaBHEHUI
1 [Opo6Ho-pauMoHanbHble BbipaXKeHus. 55
O6paTHas NPonopLUOHANBbHOCTb
79 |1 PauunoHanbHble Apobun 3 11.09
12.09
15.09
10-13 | 2 OCHOBHOE CBOMCTBO palMOHanbHON apobu 4 17.09
18.09
19.09
22.09
14-17 | 3 CnorkeHue 1 Bbl4MTaHUE PaLMOHANbHbIX 4 24.09
Apobei c 0AMHAKOBbIMWN 3HAMEHaTEeNAMM 25.09
26.09
29.09
18-24 | 4 CnorkeHue 1 Bbl4MTaHUE PaLMOHANbHbIX 7 01.10
Apobeit ¢ pasHbIMM 3HAMeEHaTeNAMMU 02.10
03.10
13.10
15.10
16.10
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17.10

25 KoHTponbHas paborta Ne 1 1 20.10
26-30 |5 YMHOXeHune n aefeHue paLmoHanbHbIX 5 22.10
Apobei. BozseageHne paumoHanbHoOM Apobu 23.10
B CTeneHb 24.10
27.10
29.10
31-40 | 6 ToxaecTBeHHble NpeobpasoBaHUA 10 30.10
PaLMOHANbHbIX BblparKeEHU 31.10
03.11
05.11
06.11
07.11
10.11
12.11
13.11
14.11
41 KoHTponbHas pabora Ne 2 1 17.11
42-44 |7 PaBHOCKAbHbIE YpaBHEHUA. PaunOHaNnbHble 3 19.11
ypaBHeHuUA 20.11
21.11
2 TpumecTp 11 Hepgenb
45 7 PaBHOCKAbHbIE YpaBHEHUA. PaumoOHanbHble 1 01.12
ypaBHeHUs (NpogonxkeHue)
46-50 | 8 CreneHb C LenbiM OTpULATENbHbIM 5 03.12
nokasaTtenem 04.12
05.12
08.12
10.12
51-56 | 9 CBoOWMCTBa CTEMNEHU C LienblM Nnokasatenem 6 11.12
12.12
15.12
17.12
18.12
19.12
57-60 | 10 ® _k . 4 22.12
YHKUMA Y = % n eé rpadumk 24.12
25.12
26.12
61 KoHTponbHasa pa6ota Ne 3 1 29.12
KBapgpaTHble KOpHMU. 30
MppaumnoHanbHble Ynucna. INemeHTbl
TEOpUU MHOXKECTB
62-64 | 11 DOyHKUMA y = X% 1 eé rpaduk 3 12.01
14.01
15.01
65-68 | 12 KBagpaTHble KOpHU. ApUPMeTUYECKNI 4 16.01
KBaApaTHbIN KOpPeHb 19.01
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21.01

22.01
69-70 | 13 MHOXKeCcTBO 1 ero aNemeHTbI 2 23.01
26.01
71-72 | 14 NoamHoxectso. Onepaunmn Hag, 2 28.01
MHOecTBamu 29.01
73-75 | 15 Yucnosble MHOXeCTBA 3 30.01
02.02
04.02
76-80 | 16 CsolicTBa apudPMeTUYECKOrO KBaZpPaTHOro 5 05.02
KOpHA 06.02
09.02
11.02
12.02
81-87 | 17 TorpecTBeHHble Npeobpa3oBaHuA 7 13.02
BblIpaXKEHWUM, COAEPKALLMX KBagpaTHble 16.02
KOPHU 18.02
19.02
20.02
02.03
04.03
838 |18 PyHKUMA Y = /X 1 e& rpaduk 1 05.03
3 TpumecTp 12 Hepgenb

89-90 18 chHKLIMﬂ y= \/; neé rpad)MK 2 06.03
(npopmonkerHune) 09.03
91 KoHTponbHasa pabota Ne 4 1 11.03

KBaapaTtHoe ypaBHeHuMe U ero KOpHu. 36

PelwleHune TeKCcTOBbIX 33434

92-95 | 19 KesagpaTHble ypaBHeHuUA. PeweHne 4 12.03
HENOJIHbIX KBAAPaTHbIX YPaBHEHUN 13.03
16.03
18.03
96-100 | 20 dopmyna KopHel KBaApaTHOro ypaBHEHUA 5 19.03
20.03
23.03
25.03
26.03
101- |21 Teopema Buerta 5 27.03
105 30.03
01.04
02.04
03.04
106 KoHTponbHas paborta N2 5 1 13.04
107- | 22 KBagpaTHbIM TpExuneH 5 15.04
111 16.04
17.04
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20.04

112- | 23 PeweHue ypaBHEHWNI, CBOAALLUXCA K 22.04
118 KBagpaTHbIM YpaBHEHUAM 23.04
24.04
27.04
29.04
30.04
119- 24 PauMoHanbHble ypaBHEHUA KaK 04.05
126 MaTeMaTMyYeCKMe Mo4enm peanbHbIxX 06.05
CUTyaumm 07.05
08.05
11.05
13.05
14.05
127 KoHTponbHas pabota N2 6 15.05
MoBsTopeHue u cuctemaTnsayms ydebHoro
marepuana
128 MosTOpeHMe. Yncnosble BblpaXKeHuUA. 18.05
129 MosTopeHue. Anrebpanyeckue 20.05
BbIpaXKeHuA.
130 MoBTopeHue. PelleHne ynparKHEHUN Ha 21.05
pa3Hble cnocobbl pa3/ioxKeHns
MHOTOYIEHOB HQ MHOXUTENN.
131 MNoBTopeHue. PaumoHanbHble gpobu. 22.05
CnoeHue 1 BbluMTaHWE PALLUOHANbHbIX
Apoben
132 MosTopeHue. YMHOXeHWe n geneHune 25.05
pauUMOHaNbHbIX Apobeii.
133 NMosTopeHue. CTeneHb C Lenbim 27.05
oTpuuaTenbHbIM NOKasatenem. PeweHune
ynpa*XHeHU Ha CBOICTBA CTEMNEHMU C
Lenbim NoKkasaTenem.
134 MToroBas KOHTpO/bHAA paboTa 28.05
135 NosTopeHue. DyHKUMA Y =§ N eé rpaduk. 29.05
DOyHKUMA y = X% 1 eé rpaduk
136 MosTopeHue. KBagpaTHble KOPHMN. 29.05
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KaneHpgapHo-TemaTuyeckoe njiaHMpoBaHue no anrebpe gna 8r Knacca
Ha 2020 - 2021 yyebHbii ropa,
Yuutenb: KasHayeesa O. M.

MoAacHUTenbHan 3anUcKa

B KaneH4apHO-TEMAaTUYECKOM NNIAHNPOBAHUN BHECEHDBI USMEHEHWNA! 6 Yyacos UTOroBoro
NnOBTOPEHNA NepeHeCeHbl Ha Ha4Yano yqe6Horo roga.

Ne | Ne Tema ypoka K-Bo Darta Mpume
ypo | n/ yacos | MnaHupyeman | uyaHue
Ka n ¢aKTnueckas
8r
BT, uT, NT, 6
1 MNoBTopeHue. JIMHENHOe ypaBHEHME C OOHOM 1 01.09
nepemeHHoOm
2 MNosTOpeHue. CreneHb ¢ HaTypanbHbIM 1 03.09
nokasartesnem
3 MNosTopeHue. Uenble BblpaxkeHua. Popmynbl 1 04.09
COKPALEHHOro YMHOXEHMUA.
4 MNoBTopeHue. JinHenHas yHKUMA, eé rpadukm 1 05.09
CBOWCTBA
5 MNoBTopeHue. CucTeMbl IMHENHbIX YPaBHEHUM C 1 08.09
OBYMA NepemeHHbIMU
6 MNoBTopeHue. PeweHne 33gady C MOMOLLbIO 1 10.09
CUCTEM IMHENHDbIX YPaBHEHW
1 [Opo6HOo-pauuoHanbHbie BblpaXKeHusa. 55
O6parTHas NponopLUOHaNIbHOCTb
79 |1 PaunoHanbHble apobu 3 11.09
12.09
15.09
10- | 2 OCHOBHOE CBOMCTBO paLMOHanbHON apobu 4 17.09
13 18.09
19.09
14- |3 CnorkeHune 1 BbluMTaHUE PaLMOHANbHbIX 4 22.09
17 Apobei c ogMHAKOBbIMWU 3HAMeEHaTENAMM 24.09
25.09
26.09
18- |4 CnorkeHune 1 Bbl4MTaHUE PaLMOHANbHbIX 7 29.09
24 Apobei c pasHbIMK 3HaMeHaTeNAMM 01.10
02.10
03.10
05.10
13.10
15.10
25 KoHTponbHas paborta Ne 1 1 16.10
26- |5 YMHOeHne u geneHme paumoHanbHbIX 5 17.10
30 Apobei. BozseaeHue paumoHanbHo Apobu B 20.10
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cTeneHb 22.10
23.10
24.10
31- |6 ToxpgecTBeHHble Npeobpa3oBaHmA 10 27.10
40 PaLMOHaNbHbIX BblparkeHU 29.10
30.10
31.10
03.11
05.11
06.11
07.11
10.11
12.11
41 KoHTponbHas pabora Ne 2 1 13.11
42- |7 PaBHOCKAbHbIE YpaBHEHUA. PauMOHaNbHble 3 14.11
44 ypaBHeHuA 17.11
19.11
45 7 PaBHOCUAbHbIE ypaBHEHUA. PaunoOHanbHble 1 20.11
ypaBHeHUA (NpogonxkeHue)
46- | 8 CreneHb C LebiM OTPULATENbHbIM 5 21.11
50 nokasartenem 01.12
03.12
04.12
05.12
51- | 9 CBoOWMCTBa CTENEHWU C LieNblM NoKasaTenem 6 08.12
56 10.12
11.12
12.12
15.12
17.12
>7- 110 OyHKumMA Y = K n eé rpaduk 4 18.12
60 X 19.12
22.12
24.12
61 KoHTponbHasa paborta Ne 3 1 25.12
KBagpaTHble KOPHMU. 30
UppauunoHanbHbie Yucna. dnemeHTbl Teopumn
MHOXecTB
62- | 11 | dyHKumMA y = X° 1 eé rpaduk 3 26.12
64 29.12
12.01
65- | 12 | KBagpaTHble KOPHU. ApudmeTndecKkum 4 14.01
68 KBaApaTHbIN KOpeHb 15.01
16.01
19.01
69- | 13 | MHOXecCTBO 1 ero aNemeHTbl 2 21.01
70 22.01
71- | 14 | NoamHoxecTso. Onepaunn Hag MHOXKeCcTBamu 2 23.01
72 26.01
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73- | 15 | Yucnosble MHOXeCTBa 3 28.01
75 29.01
30.01
76- | 16 | CsolicTBa apudMETUYECKOro KBaApaTHOro 5 02.02
80 KOpHA 04.02
05.02
06.02
09.02
81- | 17 | ToxaecTBeHHble Npeobpa3oBaHMA BbIPAXKEHUN, 7 11.02
87 cofeprKalLnx KBaapaTHble KOPHU 12.02
13.02
15.02
16.02
18.02
19.02
88 |18 | dyHKuma Y =~/X 1 eé rpaduk 1 20.02
89- |18 | dyHKuma Y =~/X 1 eé rpaduk (npogomkeHie) 2 02.03
90 04.03
91 KoHTponbHasa pabota Ne 4 1 05.03
KBappaTHoe ypaBHeHMEe 1 ero KOpHHU. 36
PelwieHune TeKCTOBbIX 33434
92- | 19 | KBagpaTHble ypaBHeHUA. PelwleHne HeNOAHbIX 4 06.03
95 KBaZpaTHbIX YPaBHEHW 09.03
11.03
12.03
96- | 20 | ®opmyna KOpHeM KBagpaTHOrO YypaBHEHMUA 5 13.03
100 16.03
18.03
19.03
20.03
101- | 21 | Teopema Bueta 5 23.03
105 25.03
26.03
27.03
30.03
106 KoHTponbHasa pabota Ne 5 1 01.04
107- | 22 | KBagpaTHbIN TpéxuneH 5 02.04
111 03.04
13.04
15.04
16.04
112- | 23 | PeweHune ypaBHEHWUI, CBOAALLUXCA K 7 17.04
118 KBagpaTHbIM YPaBHEHUAM 20.04
22.04
23.04
24.04
27.04
29.04
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119- | 24 | PaumoHanbHble YpaBHEHUA KaK 30.04
126 MaTemMaTUYeCcKne Moaenun peasibHbiX CUTyaumi 04.05
06.05
07.05
08.05
11.05
13.05
14.05
127 KoHTponbHas pabota Ne 6 15.05
MosTopeHue u cuctemaTnsaums yuebHoro
marepuana
128 lMosTOpeHMe. Yncnosble BblpaXKeHuUA. 18.05
129 MoBTopeHue. Anrebpanyeckne BblparkeHus. 20.05
130 MoBTopeHMe. PelwleHne ynparKHEHUN Ha 21.05
pasHble cnocobbl pa3NnoXKeHNA MHOTOYNEHOB
Ha MHOMUTEN.
131 MNoBTopeHue. PaumoHanbHblie 4pobu. 22.05
CnoKeHue u BbluMTaHNE PaLMOHANbHbIX
apobeit
132 MoBTOpEeHMe. YMHOXeEHNe U aeneHune 25.05
pPauUMOHabHbIX Apobei.
133 NosTopeHune. CteneHb € LeNbIM 27.05
oTpuuaTenbHbIM NOKasaTtenem. PeweHune
ynpa*KHeHWI Ha CBOMCTBA CTEMNEHMW C LLeNbiM
nokasaresnem.
134 MToroBas KOHTPO/bHAA paboTa 28.05
135- k . 29.05
136 MNosTopeHue. PyHKUMA Y = X n eé rpaduk.

DOyHKUMA y = X2 1 eé rpaduk
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KaneHpgapHo-TemaTuyeckoe njiaHMposaHue no anrebpe gna 9a, 96, 9., 9r Knaccos
Ha 2020-2021 y4yebHblii roa,.
Yuurens : Haymosa T.U.

Ne Ne Tema ypoka K-Bo Darta MpumevaHue
YPOKa | NyHKTa 4acoB | naaHUpyemas ‘ daKTnueckas
11 1.09-23.11
1 rpumectp
Heaenb
1 HepaBeHcTBa ge
1-4 1. | Y4cnosbie HepaBeHcTBa 4 2-4.09
5.7 2 OcHOBHble CBOICTBa 3 7-10.09
) YMCNOBbIX HEPABEHCTB
8-10 3 CnoxeHune 1 yMmHOXKeHue 3 11-16.09
) YMCNOBbIX HEPABEHCTB.
OugeHunBaHMe 3Ha4YeHuA
Bblpa*keHuA
11-12 4 HepaBeHCTB:j\ cogHomn 2 17.09
nepemeHHoOm 18.09
13-18 5 PeweHne nMHeMHbl)f 6 21.09
HepaBeHCTB C 04HOM 23-25.09
nepemeHHomn. Ynucnosble 28.09
NPOMEKYTKU 30.09
KaHunKynbl 6-11.10
19-24 6. Cucremsl }'IMHeVIHbI)i 6 1-5.10
HEepaBEeHCTB C 0O4HOM 12-15.10
nepemeHHom
75 MNosTOpeHue u 1 16.10
cucTemaTtusauma ydyebHoro
maTtepuana
26 KoHTponbHana pabotaNel | 1 19.10
2 KBaapatuuHaa pyHKumA 39
2730 7. MNosTOpeHUe U ) 4 21-23.10
paclunpeHue ceeaeHni o 26.10
dYHKUMM
3134 3 ColicTBa GYHKLMK 4 28-30.10
2.11
MocTpoeHune rpadmka 3 5-9.11
35-37 | 9.
dyHKUMM y = Kf(X).
MocTpoeHue rpadmkos 4 11-13.11
38-41 .
10 bYyHRUMA Y = f(x) + b 16.11
ny=f(x+a).
42-48 11, K?ap,paquHaﬂ d)YHKu,Mﬂ, 7 (4) 18-20.11
eé rpaduK 1 cBOMCTBA 23.11
KaHunkynbl 24-29.11
11 30.11-20.02
2 Tpumectp
Hepenb
KBagpaTuuHan ¢pyHKuuMS, 7 (3) 30.11
eé rpaduK 1 cBOMCTBA 2.12
(npogonkeHue) 3.12
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49 KoHTponbHasa pabotaNe 2 | 1 4.12
50-56 12. PeweHue KBagpaTHbIX 7 7-17.12
HepaBeHCTB
57.63 13. Cuctembl ypaBHEHUN C 7 18-30.12
ABYMA NepeMeHHbIMU
KaHuKyabl 31.12-10.01
64 NMosTopeHue n 1 11.01
cucTemaTtusauma ydebHoro
maTtepmana
65 KoHTponbHana pabotaNe3 | 1 13.01
Cratuctuka wn  Tteopua | 27
BEpOATHOCTEMN
MaTtemaTtuyeckoe 4 14-15.01
66-69 .
14 MoAennpoBaHue 18-20.01
70-73 15, MpoueHTHble PacyéTbl 4 21-22.01
25-27.01
24-76 16. AbBcontoTHaA 1 3 28-29.01
OTHOCUTENbHaA 1.02
norpeLwHocTm
27-80 17. OcHOBHbIe NpaBuna 4 3-5.02
KOMBMHaTOPUKU 8.02
31-82 18. l4aCToIa M BEPOATHOCTb 2 10.02
cny4YaitHoro cobbITus 11.02
33-86 19, Knaccuueckoe 4 12.02
onpeaeneHue 15-19.02
BEPOATHOCTH
KaHuKynbl 22-28.02
11 1.03-29.05
3 Tpumectp
Hepenb
37-90 20. HayanbHble cBeAeHMA O 4 1-5.03
CTaTUCTUKE
91 MNosTOpeHUe u 1 10.03
cucTemaTtusauma ydyebHoro
maTtepuana
92 KoHTponbHasa pabotaNe 4 | 1 11.03
no Teme «311eMeHTbI
NPUKAALHON MATEMATUKN»
4 MocnepoBateNbHOCTU U 24
nporpeccum
93-95 2. Yncnosble 3 12.03
nocnenoBaTeNbHOCTH 15-17.03
96- 22. Apudmetnyeckas 5 18-19.03
100 nporpeccma 22-25.03
101- 23 Cymma n l'lepBbIXUl-IneHOB 4 26.03
104 apudmeTnyecKom 29-31.03
nporpeccmu 1-2.04
KaHunKynbl 5-11.04
105- ’4. FeomeTpuryecKkasn 4 12-16.04
108 nporpeccua
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109-
111

25.

Cymma n nepsbix Y1eHOB
reoMeTpUYecKom
nporpeccun

19-22.04

112-
114

26.

Cymma beckoHeyHow
reoMeTpUYecKom
nporpeccuun, y KoTopo
lgl<1

23.04
26.04
28.04

115

MNosTopeHue u
cucTemaTtnsauma ydebHoro
maTtepuana

29.04

116

KoHTponbHasa pabora Ne 5

30.04

MoBTOpEeHue n
cuctemaTmsauma
yuyebHoro
marepuana

20

117-
118

MoBsTopeHune. KeadpamHoe
HepaseHCcMeso u e2o
peweHus.

5.05

119-
120

NosTopeHue PeweHue
yesoix U OpobHo-
PAUUOHAMBHbIX
HepaseHcme Mmemooom
UHMepsaos.

6.05
7.05

121-
122

MosTopeHue.
Aneebpauyeckas 0pobes.
Jonycmumeie 3HayeHus
nepemeHHbix 8 0pobHo-
PAUUOHABHbIX
BbIPAEHUSAX.

12.05

123-
124

MNosTopeHue. CokpaujeHue
anzebpauyeckux dpobeli.
lMpusedeHue
anzebpauyeckux Opobeli K
obwemy 3HameHamesnio.

13.05

125-
126

MosTopeHue. Lelicmsus ¢
anzebpauveckumu
Opobamu: crionceHue,
8blYUMAHUE, YMHOM(EHUE,
OesneHue, so3sedeHue 8
cmeneHs.

14.05

127-
128

NosTopeHue.
PaunoHanbHble yncna.
CpaBHeHMe
pauUMOHaNbHbIX YMCen.

17.05

129

MNosTopeHune. [dencreusa c
pauMOHaNbHbIMU
yncnamu. lpedcmasneHue
PAYUOHANBHO20 YUcCAa
decamuyHoli Opobbio.

19.05

130-
131

MosTopeHue.
Mpocmeliwue
UppayUOHasnbHblE
ypasHeHus suda

20.05
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f(x)=a,

f(x)=49(x)-

132

MNosTopeHue. CteneHb
LenblM NokasaTenem

21.05

a7



KaneHaapHo-TtemaTtunyeckoe naaHupoBaHue matepuana ana LLinpokosa MakcumunnmaHa,
obyuatouieroca 88 Knacca no anrebpe (2020-2021 yu. roa)

Yuutenb Kotosa Hapgexpa EBreHbeBHa

Ne HaumeHoBaHue Tembl Kon- Aara MpumeuaH
YpOKa (pazgen) BO MNnaH. daKr. ue
Yacos OYHO 3a04HO OYHO 3a04HO
1 DO po6Ho-paunoHanbHbie 55
BblpaxkeHua. O6paTHas
NPONOpPLUOHANBHOCTb
1-3 | PauMoHanbHble Apobu 3 01.09. 03.09.
04.09.
4-7 | OcHOBHOE CBOICTBO 4 08.09. 05.09.
paunoHanbHom gpobu 11.09. 10.09.
8-11 | ChoKeHue U BbluUTaHUE 4 15.09. 12.09.
paunoHanbHbIX Apoben ¢ 18.09. 17.09.
OOVHAKOBbIMMU
3HameHaTenamm
12-18 | CnoxKeHue u BbluMTaHUE 7 22.09. 19.09.
paunoHanbHbIX Apoben 25.09. 24.09.
C pasHbIMHU 29.09. 26.09.
3HamMeHaTenAMm 01.10.
19 KoHTponbHasa paboTta Ne 1 02.10.
1
YMHOXeHWe u genenune 5 13.10. 03.10.
20-24 | paumoHanbHbIx Apoben. 16.10. 15.10.
Bo3seaeHune 17.10.
paunoHanbHol apobu B
cTeneHb
25-34 | ToxkaecTBeHHble 10 20.10. 17.10.
npeobpasoBaHun 23.10. 22.10.
pPaLMOHaNbHbIX 27.10. 24.10.
BblpaXKeHum 30.10 29.10.
31.10.
02.11.
35 KoHTponbHasa paboTta Ne 1 03.11.
2
36-39 | PaBHOCU/IbHbIE 4 06.11. 05.11.
YpaBHeHuUA. 10.11. 07.11.
PaunoHanbHble
ypaBHeHUA
40-44 | CteneHb C uenbim 5 13.11. 12.11.
oTpuLaTENIbHBbIM 17.11. 14.11.
nokasartesnem 19.11.
45-50 | CBoicTBa cTeneHu 6 20.11. 21.11.
C uenbiM NoKasarenem 01.12. 03.12.
04.12. 05.12.
51-54 | CsolicTBa dYHKLMMU 4 08.12. 10.12.
11.12. 12.12.
y= ; M'mnepbona.
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55 KoHTponbHaA pabora Ne 1 15.12.
3

2 KBagpaTHble KOpHU. 30
UppaumoHanbHblie
yucna. dNemeHTbl
TEOPUN MHOXKECTB

56-58 | ®yHKUMA y = X° 1 eé 3 18.12. 17.12.
rpadpuk 19.12.

59-62 | KBagpaTHble KOpHM. 4 22.12. 24.12.
ApudmeTnyecknit 25.12. 26.12.
KBaApaTHbI KOPEeHb

63-64 | MHOXecTBO U ero 2 29.12. 30.12.
3N1eMeHTbl

65-66 | MogmHOXKecTBo. 2 12.01. 14.01.
Onepauun Hag
MHOXeCcTBamMMu

67-69 | YnucnoBble mHOXecTBa 3 15.01. 16.01.

19.01.

70-74 | CsoiicTBa 5 22.01. 21.01.
apudmeTnyeckoro 26.01. 23.01.
KBaAPaTHOIo KOPHA 28.01.

75-81 | ToxpecTBeHHble 7 29.01. 30.01.
npeobpasoBaHuA 02.02. 04.02.
BblpaxKeHUN, 05.02. 06.02.
coaeprkaLumnx 09.02.
KBagpaTHble KOPHU

82-84 PyHKLMA Y = \/; n ed 3 12.02. 11.02.
rpaduK 13.02.

85 KoHTponbHasa paboTa Ne 1 16.02.
4

3 KBapgpaTtHoe ypaBHeHue 36
M ero KopHu. PelueHune
TEKCTOBbIX 3a4a4

86-89 | KBagpaTHble ypaBHEHMUA. 4 19.02. 18.02.
PeweHne HeNoNHbIX 02.03. 20.02.
KBaApaTHbIX YpPaBHEHW

90-94 | dopmyna KopHe# 5 05.03. 04.03.
KBaApaTHOro ypaBHeHMUA 09.03. 06.03.

11.03.

95-99 | Teopema Bueta 5 12.03. 13.03.

16.03. 18.03.
19.03.
100 KoHTponbHana paboTta Ne 1 20.03.
5
101- | KBagpaTHbI TPEXUNEH 5 23.03. 25.03.
105 26.03. 27.03.
30.03.
106- | PelweHue ypaBHeHUN, 7 02.04. 01.04.
112 CBOAALLUXCA K 13.04. 03.04.
KBaZpaTHbIM 16.04. 15.04.
YPaBHEHNAM 17.04.
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113-
120

PaunoHanbHble
YPaBHEHMA KaK
maTemaTtmyeckue
MoAenn peanbHbIX
CUTyauui

20.04.
23.04.
27.04.
30.04.
04.05.

22.04.
24.04.
29.04.

121

KoHTponbHaa paboTta Ne
6

06.05.

NMoBTOpEHUE U
cuctemaTtusaumsa
yyebHoro
marepuana

15

122

NosTopeHune. Yncnosble
BbIPaXKeHuA.

07.05.

123

NosTopeHwue.
Anrebpaunyeckue
BblparkeHus.

08.05.

124

MosTopeHue. PeweHune
ynpa*kKHeHWUM Ha pasHble
Cnocobbl pasoXeHusn
MHOTOY/IEHOB Ha
MHOXUTENN.

11.05.

125

MosTopeHue.
PaunoHanbHble apobu.

13.05.

126

MosTopeHune. ChoxeHune
N BblYUTaHUNE
paunoHanbHbIX Apobei

14.05.

127

NoBTOpeHue.
YMHOeHMe n geneHune
pauMOoHaNbHbIX Apobe.

15.05.

128

NosTopeHue. CTeneHb C
LesibiM OTPULLATE/IbHbIM
nokasaresnem.

18.05.

129

NosTOpeHune. PeweHune
ynpaxHeHu Ha
CBOICTBA CTEMEHMU C
LenblM noKasaTenem.

20.05.

130

MoBTopeHue. PyHKUUA

k
Yy =— neérpaduk
X

21.05.

131

NosTopeHune. GyHKLUMA y
=x? v eé rpaduk

22.05.

132

NMosTopeHue.
KBaapaTHble KOPHMU.

25.05.

133

NMosTopeHue.
PyHKUMA Y = \/; neé
rpadpuk

27.05.

134

NMosTopeHue.
YpaBHeHuUA.

28.05.

135

MosTopeHune. Cucrtemsl
YpaBHEHUN.

29.05

136

MosTopeHue.
KBagpaTHbIN TpexyneH.

29.05
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KaneHpapHo-TeMaTuuyeckoe N1aHUpoBaHue matepvana

ana

Porauesa [laHuuna

Yuutennb: bytHapaw B.T.

, obyuaroweroca _9B___ Knacca
no _anre6pe (2020-2021 yu. roa)

Ne HanmeHoBaHMe TemMbl Kon- Aara MpumeuaHue
YpOKa (paspena) 80 Mnan. Pakr.
yacos OYHO 3304YHO | OYHO | 3204YHO
1 Tpumectp (01.09- 23.11)
HepaBeHcTBa 26
1-4 Yucnosble HepaBeHCTBa 4 1,3,4.09 5.09
5-7 OCHOBHble CBOUCTBA 3 8,10,11. 12.09
YMCNOBbIX HEPABEHCTB 09
8 -10 | CnoxeHne n ymHOXKeHne
YMCNOBbIX HEPABEHCTB. 15,17,18
3
OueHunBaHMe 3Ha4YeHuA .09
BblparkeHuA
11- HepaBEHCTB? C oaHOM ) 27.09 19.09
12 nepemeHHoMn
13- PeweHne HepaBeHCTB C 24,25,29.
18 OAHOM NepemeHHON. 6 09 26.09
Yucnosblie NPOMEKYTKU 1,2.10
19- Cnctembl IMHENHbIX
24 HepaBeHCTB C OAHOM 6 13,1516, 3,17.
o 20.10 10
nepemeHHoMm
25 MoBTOpEHME 1
cucTemaTtusauma yyebHoro 1 22.10
maTtepuana
26 KoHTponbHaa paborta Ne 1 1 23.10
KBaapatnuHasa pyHKumA 39
27- MoBTOpEHUE M pacwimpeHme | 4 27,29,30
o 24.10
30 cBeLeHNN 0 GYHKUMM .10
31- CsoicTBa yHKUUM 4 356.11 31.10
34
35- MocTpoeHue rpadmka 3
37 ByHKLAN y = KF(X). 10,12.11 7.11
38- MocTpoeHue rpadmkos 4
41 byHKUMIN Yy = f(x) + b 13’1171’19 14.11
ny=flx+a). )
42- KBagpatuny Hail byHKUMA, eé | 2 20.11 21.11
48 rpaduK 1 cBOMCTBa
2 TpumecTp (30.11- 20.02)
KBagpaTunyHan pyHKUMA, eé 5 1,3,4,8.12 | 5.12
rpaduK 1 cBOMCTBa
(npoponkeHue)
49 KoHTponbHana pabora Ne 2 1 10.12
50- PeweHune KBagpaTHbIX 7 11,15, 12,19.12
56 HepaBeHCTB 17,18,
22.12
57- CucTembl ypaBHEHUI C 7 24,25, 26,13.12
63 ABYMA NepemeHHbIMMU 29,12,
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14.12

64 MoBTOpeHMe n 1 15.01
cucTemaTusauma y4ebHoro
maTepuana
65 KoHTponbHana paboTta Ne 3 1 19.01
Cratucrtuka 7] Teopua | 27
BEpPOATHOCTEMN
66- MaTtemaTtnyeckoe 4 21,22,26. 23.01
69 MOAEeNnpoBaHue 01
70- MpoueHTHble pacyéTbl 4 28,29.01 30.01
73 2.02
74- A6contoTHas u 3 4,5.02 6.02
76 OTHOCUTENbHaA
norpewHocTm
77- OcHoBHble nNpasnna 4 9,11,12.02 | 13.02
80 KOMBMHATOPUKK
81- YacToTa n BEPOATHOCTb 2 16,18
82 Cny4aiHoro cobbITus .02,
83- Knaccmnueckoe onpegenexue | 2 19.02 20.02
86 BEPOATHOCTU
3 TpumecTp(01.03.- 29.05)
Knaccmnyeckoe onpeaeneHue ) 2,4, .03
BEPOATHOCTHU
87- HauanbHble cBeAeHUA O 4 5,9,11.03 6.03,
90 CTAaTUCTUKE
91 MoBTOpEHME 1 10.03,
cucTemaTUsaums yyebHoro 1
maTtepuana
92 KoHTponbHana paboTa N2 4 1 12.03,
MocnepoBatenbHOCTU U 24
nporpeccum
93- Yucnosble 3 16,18.03 13.03,
95 nocnefoBaTeIbHOCTH
96- ApudmeTtnyeckasn 5 19,23,25, 20.03,
100 nporpeccma 26.03
101- | Cymma n nepBbix YNEHOB 30.03, 27.03
104 apudmeTnYeckom 4 1,2.04
nporpeccum
105- | leomeTpmryeckasn 4 13,15,16. 3.04
108 nporpeccma 04
109- | Cymma n nepBbix YNeHOB 20,22.04 17.04
111 reoMmeTpru4ecKomn 3
nporpeccum
112- | Cymma 6eckoHeuyHoM 23,27.04 24.04
114 reomMeTpu4ecKomn 3
nporpeccmmn, y KoTopomn
lgl<1
115 MosTOpeHue 1 29.04
cucTemaTtusauma yuebHoro 1
maTepuana
116 | KoHTponbHasa paborta Ne 5 1 30.04
NMoBTOpEHUE U 20

cuctemaTtusaums yyebHoro
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matepuana

117-
118

MosTopeHune. KeadpamHoe
HepaseHcM8o U e20
peweHus.

4,6.05

119-
120

MNMosTopeHue PeweHue
yesoix U OpobHo-
PAYUOHAbHBIX HEPABEHCME
memodom UHMepesasos.

7.05

8.05

121-
122

MosTopeHue.
Aneebpauyeckas 0pobe.
Jonycmumele 3Ha4yeHuA
nepemeHHbix 8 0pobHO-
PAUUOHAbHbIX
8bIPAHEHUSAX.

11,13.05

123-
124

MosTopeHue. CokpauwjeHue
anzebpauyeckux opobell.
MpusedeHue
anzebpauyecKux Opobeli K
obwemy 3HameHamesl.

14.05

15.05

125

MNosTopeHue. Jelicmaus ¢
anzebpauveckumu Opobamu:
cr1I0¥eHue, 8bI4UMAHUE,
YMHOMceHuUe, 0esieHue,
8038e0eHue 8 CMereHb.

18.05

126

MoBTOpeHue.
PaunoHanbHble yncna.
CpaBHeHMe paunoHaNbHbIX
uucen.

20.05

127

MosTopeHue. felctauma ¢
PauMOoHabHBIMU YNCIAMM.
lpedcmasneHue
PAYUOHAIBHO20 HYUCAa
decamuyHoli Opobbio.

21.05

128-
129

MosTopeHune. [Mpocmeliwue
UPPAYUOHAsbHbIE
YpasHeHus suda

f(x)=a,

f(x)=49(x)-

25.05

22.05

130

MosTopeHue. CteneHb C
LeNbIM NoKasaTenem

27.05

131

MosTOpeHue.
MpeobpazosaHue
sblpaxceHull, codepxawjux
3HAK MOOynA.

28.05

132

MTorosana KOHTpONbHaA
paborta

29.05

133-
136

Peseps ®dopmyna obuiero
uneHa n Cymmbl n nepBbix
Y/IeHOB reOMeTPUYECKOM
nporpeccum
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