Mynuuuna. isnoe ka3énHoe odmeodpasosareibHoe yupeKIeHue
ocnosuas obmeodpazosaresbras mkona Ne 11 a. bamanra
Apsrapekoro paiiona CTaBponoJibCKoro Kpas

T[IporpamMma paceyC1petia Ha 3aceatin Cornacosado H2 3acefiaHny
MO yupreseii Husri<o - MaTeMATHUCKOTD LiKNa ITearorirecxono coBera
MKOY OOLL Ne 11 a.bamadra MKQV OOLT Ne 11 a bamanra
Mpotokon Ne 7 ot «J&P» ;ua/ifémr% 2019 . [Tpotokon Ne 7
Pykosomntens MO LT «LJ _» abrgerma 2019t

COI''TACOBAHO

3am. gupekpopa no YBP _
% _C.C. Aymerosa

«df » gbtgema, 2019t

PABOYASI ITPOTPAMMA
no aarebpe
Aas 9 gaacca

IIporpammy paspadoran
V4HTeb MAaTeMATHKH

MOV OO Nell a. bamanra
Onaruii ipuna bopucosna

2019-2020 yueOHbiii roa



Paspaen 1. NMNoacHUTenbHasa 3anucka.

1. Pabouyas nporpamma no anrebpe s 9 knacca coctas/ieHa Ha OCHOBe
aBTOPCKOWN MporpamMmmbl MpeaMEeTHON NnHMKM cuctembl YMK «ANroputm ycnexa»
no anrebpe 7-9 knaccoB A.I. Mep3nsak, B.b. TMonoHckunin, M.C. Akup, B
COOTBETCTBMM C TpeboBaHUAMM K pesynbTataM OCBOEHWSI  OCHOBHOIA
o6pasoBaTesibHOIN NporpamMmmb

2. cnonb3yemblii YMK BK/lOYaET: y4YeOHUK ans
obuleobpasoBaTtenibHbIX knaccoB  Anrebpa. 9 knacc. A.l. Mep3nsk, B.B.
MonoHckuii, M.C. Aknp . — M.: BeHTaHa-Ipad, 2014, anaaktnyeckue matepuansl,
A.l'. Mep3nsk, B.Bb. MonoHckuin, E.M.PaénHosu4, M.C. Akup .

3. YuebHbln nnaH MKOY OOLL Nell npegycmatpvBaeT B 9 knacce
n3yyeHne anredbpol B 06beme 102 yaca B rog, 3 yaca B HeZesio.

4. MnaHupyemble  pe3ynbTaTtbl  OCBOEHUS  y4yebHOro npeameta
«Anrebpa» B 9 Knacce.

N3yueHne anrebpbl B 9-OM K/lacCe OCHOBHOW LLUKO/blI AAeT BO3MOXHOCTb
obyyarLmMca 4OCTUYb CNEeSYIOLWNX pe3ybTaToB Pa3BUTUS:

B JIUYHOCMHOM Hanpas/€HNN.

1) BocnuTaHMe pPOCCUACKON TpadKAaHCKOW WAEHTUYHOCTU: naTpuoTusma,
yBaXeHnss K OTeyecTBY, OCO3HaHWA BKNaga OTEYECTBEHHbIX YYEHbIX B
pa3BUTUE MUPOBOI HaYKW;

2) OTBETCTBEHHOE OTHOLWIEHNE K Y4YEeHUK, TOTOBHOCTb W CMNOCOGHOCTb
obyvyawlmxca K camopasBuTMiO U caMoobpas3oBaHW0O Ha OCHOBEe
MOTMBaLMN K OOYYEHUIO 1 NO3HAHWIO;

3) OCO3HaHHbIA BbLIGOP W NOCTPOEHME AasibHEWlen WHANBUAYaNIbHOM
TpaekTopum obpasoBaHusi Ha 6a3e OPUEHTUPOBKM B MUpe Npodieccuii u
npoeccroHasbHbIX npeanoYTeHuiA c Yy4ETOM YCTOMUNBBIX
no3HaBaTesfibHbIX WHTEPEeCcOB, a TakKke Ha OCHOBe (opMMpoBaHUA
YBaXNTE/IbHOTO OTHOLWEHUA K TpyAy, pasBuTue onbiTa y4vyactua B
coumnasibHO 3HAYMMOM Tpyae;

4) ymeHue KOHTpo/NMpoBaTb npouecc W pesynbTaT  ydyebHON U
MaTemMaTn4ecKon fesaTenlbHOCTY;

5) KPUTUYHOCTb MbIWEHUSA, MHMLMATMBA, Haxo4uMBOCTb, aKTUBHOCTb MNpwu
peweHnn  MartemaTuyeckmx 3agau.

BMemaripeoMemHoMHanpas/eHUN:

1) yMeHMe camocToATeIbHO onpeAensiTb Lenn CBOEro o6y4YeHus, CTaBuTb U
chopmynupoBaTth a8 cebsi HoBble 3aAaun

B Yyuéoe:
* pasBMBaTb MOTMBbI W MWHTEpecbl CBOeli MNo3HaBaTesIbHOW
AeATeNbHOCTY;

e YMEHMEe COOTHOCUTb CBOM [IeACTBMSI C  MAaHMPyEeMbIMY
pesynbTaTamy, OCYLECTB/IATL KOHTPO/Ib CBOEI AesTeNbHOCTH
B MpoOLLeCcCe AOCTMXEHUs pe3ybTaTa:



e onpefensatb crnocobbl AelNcTBUA B paMkax npeanoXeHHbIX
YyCNOBUI 1 TpeboBaHWI;

* KOppekTMpoBaTb  CBOW  [ENCTBUA B  COOTBETCTBUM C
N3MEHSoLLEenca cutyaunei;

2) yMeHue onpefensatb MNoHATMA, co3gaBatb 06006LieHus, ycTaHaBnMBaTb
aHanoruu, knaccumumposaTtb, CaMOCTOATE/IbHO BblGUpaTb OCHOBaHUA U
Kputepun gnsa knaccudumkauuu,

3) ymeHne ycTaHaB/MBaTb MNPUYNHHO-C/IEACTBEHHbIE  CBSA3M, CTPOUTL
NIorMyeckoe paccyxpgeHue, ymosakiveHne (UMHAYKTMBHOE, AeAYyKTUBHOEe
M NO aHanorum) n genatb BbIBOAbI;

4) pa3BuUTMEe KOMMETEHTHOCTU B 06/1aCTU UCNO/b30BaHNA MHGOPMaLMOHHO-
KOMMYHUKaLWOHHbIX TEXHOOIUIA;

5) nepBoHayasibHble NpeacTaBneHns 06 ngesax n o MeTogax MmaTemaTuky Kak
06 yHMBepcasibHOM f3blKe HayKu U TEXHUKKU, O CpeACcTBE MOAEMPOBaHUSA
AAB/IEHUI 1 NPOLLECCOB;

6) ymeHne BuAEeTb MaTemaTUyeckylo 3ajady B KOHTEKCTe npo6sieMHOM
cuTyauum B ApYrUX OUCUMNANHAX, B OKPYXaloWen XU3HKU, YyMeHue
HaxoAuTb B Pas3/IMYHbIX UCTOYHMKaAX WH(opMauuio, Heobxoaumyto Ans
pelweHns matemMaTtuyeckux npoénem, U npeactaBnATb €€ B MOHATHOW
dopme, nNpuMHMMaTb pelleHne B YCNOBUAX HEMOSTHON WU N30bITOYHOMN,
TOYHOW NN BEPOATHOCTHOM MHGbOpMaLuy;

9) ymMeHMe noHuMMaTb W MCNOMb30BaTb MaTtemMaTtnyeckume cpeacrtsa
HarnagHocTn (rpadpmkn, Tabnuubl, CXembl WU Ap.) ANA WAOCTpauun,
NHTepnpeTauuu, aprymeHtaumu,;

10) ymeHve BbiABUraTb TUNOTE3bl MNPU  peleHur 3ajadun, MnoHuMaTb

HEOO6X04NMOCTb UX NMPOBEPKU;

11) NOHMMaHWe CyLHOCTU a/ITOPUTMUYECKMX NpeanucaHnin  u  ymeHue

[leicTBOBaTb B COOTBETCTBUUN C NPEA/IOXKEHHLIM afifOPUTMOM.

B MpeoMemHOM HanpasieHUN:

BbINYCKHUK Hayyutcs  (A19 WCNO/b30BaHWS B MOBCEAHEBHOW >KU3HU U

obecrneyeHnss BO3MOXHOCTM YCMELIHOro nNpoAo/NKeHNss obpa3oBaHnA Ha 6a30BOM

YPOBHE)

SnemeHmMbI meopuu MHOXXecms U MamemMamu4ecKou /102UKu

* OnepupoBaTb Ha 6a30BOM YpOBHe MOHATUAMWU: MHOXECTBO, 3/IEMEHT
MHOXeCTBa, NMOAMHOXECTBO, NMPUHAAIEXHOCTb;

* 3aJaBaTb MHOXeCTBa NnepeyncsieHNeM X 3/1IeMEHTOB;

* Haxo4uTb nepecevyeHve, o06beAMHEHWe, TMOAMHOXECTBO B MNPOCTenwnX
cuUTyauusx;

* MNPUBOAUTL MNPUMEPbI W  KOHTPNpUMEepbl AN  MNOATBEPXLEHUA  CBOUX
BbICKa3bIBaHWIA.

B noscedHeBHOU XU3HU U Mpu usy4yeHuu opyaux rnpeodmMmemos:

* ucnosb3oBaTb rpadmyeckoe npeacTtas/ieHNe MHOXECTB /19 OnucaHus
peasibHbIX MPOLLECCOB W ABMEHWIA, MPU peleHun 3agad apyrux yyeoOHbIX
npeaMeTos.

Hucna
* paumoHasibHOE YNCI0, apuhmeTNUYeCcKnin KBagpaTHbIN KOPEHb;
* OUEeHMBAaTb 3HAYEHNe KBaapaTHOrO KOPHS M3 MOJI0XKUTETbHOIO LEesioro Yncna;



pacno3HaBaTth paluoHaibHble U MppPaLoHa/ibHbIE YNCNA;
CpaBHMBATb Ymuc/a.

B noscedHesHOU XU3HU U Mpu usyyeHuu opyaux npedmemos:

OLiEHMBATb pe3y/ibTaTbl BbIYMC/IEHWI NPY PELLEHNN NPAKTUYECKUX 3a4ay;
BbINOJ/THATb CPABHEHWE YNCEN B peasibHbIX CUTYaUNSsIX;

COCTaB/15ITb YMC/I0BbIE BbIPXEHUS NPX PELUEHMN NPAKTUYEeCKUX 3aga4y 1 3aaad
N3 APYrMx y4ebHbIX NPeaMeTOB.

ToxxoecmseHHbIe npeob6paszosaHuUs
MCnonb3oBaTb POPMY/Ibl COKPALLLEHHOTO YMHOXEHUS (KBaapaT CyMMbI, KBagpat
Pa3HOCTWN, pPa3HOCTb KBaapaToB) [A/151 YMNPOLLUEHUS BbIYUC/IEHUI 3HAYEHUN
BbIpaXeHWUI;
BbIMOJ/IHATbL HEC/I0XHble Npeobpa3oBaHMs APOOHO-/IMHENHbIX BbIPAXEHNA 1
BblpaXeHWI C KBaapaTHbIMU KOPHAMMU.

B noscedHesHOU XU3HU U Mpu u3yyeHuu opyaux npeomMemos:

MOHMMAaTb CMbIC/ 3aN1UCK YncNa B CTaHAAPTHOM BUAE;
onepupoBaTh Ha 6a30BOM YPOBHE MOHATUEM «CTAHAAPTHASA 3anuchb Ynciax.

YpasHeHuUs1 U HepaseHcmsa
OnepupoBaTb Ha 6a30BOM YpPOBHE MOHATUSAMW. pPaBEHCTBO, YUC/I0BOE
paBEHCTBO, ypaBHEHMEe, KOPEeHb YpaBHEHWSA, peLleHne ypaBHEHWS;
NpoOBEepPAThL CripaBeIMBOCTb YMC/IOBbIX PABEHCTB;
pellaTb KBagpaTHble ypaBHEHNSA N0 hopMysie KOpHEl KBafpaTHOro ypaBHEHWS,

B nnoscedHeBsHOU XU3HU U MpuU u3yyeHuu opyaux npedmMemos:

COCTaBNATb W pellaTb /fMHEWHble YpaBHEHWSI NpU  pelleHun 3ajad,

BO3HUKAIOLLMX B APYrX y4e6HbIX NnpeameTax.

dyHKyuu
HaxoauTb 3HaueHne oyHKL N Mo 3a4aHHOMY 3HAaYEHUIO apryMeHTa,;
HaxoguUTb 3HayeHvWe aprymeHta Mo 3aZaHHOMYy 3HauyeHuo YHKUUN B
HECJ/IOXHbIX CUTYyaLunaXx;
onpenensTb NosioKeHne TOYKM MO ee KoopauHaTaM, KOOpAUHaTbl TOYKM Mo ee
MOSIOXEHMWIO HA KOOPAMHATHOM N0CKOCTH,
no rpacuky Haxoautb o06nacTb onpefeneHuns, MHOXECTBO 3HAYEHWUR, Hynu
PYHKLMW, NPOMEXYTKM 3HAKOMOCTOSAHCTBA, MPOMEXYTKM BO3pacTtaHus W
ybblBaHWsA, Hanbosbllee U HaMMeHbLLee 3HaYeHNs (PYHKLUNY;
CTPOUTb rpadonK TMHENHOW CDYHKL NN,
NpoOBEpPATb, ABNSAETCA /1N AaHHbIA rpaduk rpadukomM 3a4aHHON (PyHKUMK
(NnHeitHONW, KBagpaTMYHOM, 06paTHOM NPONOPLNOHAIILHOCTHN);
onpenenstb MNPUONIMKEHHbIE 3HAYeHUs KOOpAuHAT TOYKM MepecevyeHus

rpadoukoB oyHKLNIA;

B noscedHesHOU »U3HU U Mpu U3ydeHuU opyaux npedMemos:

NCnonb3oBaTb rpadoukM  peasibHbIX MNPOLECCOB U 3aBUCMMOCTEl  ANs
onpefeneHnuss UX CBOWCTB (HambosnbliMe W HaUMEHbLUME  3HauYeHus,
MPOMEXYTKNU BO3pacTaHusl W yObiBaHUsi, 06/ACTU  MOMOXUTESNbHBLIX U
oTpuLaTe IbHbIX 3HAYEHWI 1 T.1.);
MCNO/b30BaTh CBOWCTBA /IMHENHOW yHKLUMN 1 ee rpadouk Npu pelleHnn 3agay
U3 ApYrux y4e6HbIX NpeaMeToB.



Tekcmosble 3adaqu

* PewaTb HecnoxHble CHOXeTHble 3afjaynM pasHbiX TUMNOB Ha  BCe
apumeTnyeckme nencTBus;

* CTPOWUTb MOAENb YC/NoBMA 3ajaun (B Buae Tabnuubl, CXeMbl, PUCYHKa Wu
ypaBHeHWs), B KOTOPOW [aHbl 3HAa4YeHUs [ABYX U3 TpexX B3auMMOCBSA3aHHbIX
BEJ/IMYUH, C LieNblo MOMCKa peLleHns 3aga4u;

* OCYyLLEeCTBNATb CNOCO6 Mnoucka pelleHus 3afadn, B KOTOPOM paccyxneHue
CTPOUTCA OT YC/I0BUA K TpeBOBaHMIO AN OT TpeboBaHNS K YCNOBUIO;

* COCTaBNATb N/1aH peLLeHns 3ajauu;

* BblAE/IATb 3Tambl peLeHns 3aja4u;

* MHTEpnpeTupoBaTb BblYMC/NUTE/IbHbIE pe3ysbTaTbl B 3ajadve, uUCCenoBatb
NoJsly4YeHHOe peLleHue 3ajaqu;

* pellaTb HEC/I0XHbIE SIorMyeckne 3agayn MeTog0oM PacCyXaeHui.

B noscedHesHOU XU3HU U Mpu u3yyeHuu opyaux npeomMemos:

* BblABUraTh rMNOTE3bl 0 BO3MOXHbIX NPeAesibHbIX 3HaYEeHUAX UCKOMbIX B 3ajaye
BeNNYMH (genatb NpUKUAKY).

Ucmopus mamemamuku

* OnucbiBaTb OTAeNbHblE BblgalwWwmecs pesynbtaTtbl, MOJlyYeHHble B XoAe
pasBUTUSA MaTeMaTrKn Kak HayKu;

* 3HaTb MpMMepbl MaTeMaTUYeCKMX OTKPbITUA W WX aBTOPOB, B CBA3N C
OTeYeCTBEHHOW 1 BCEMUPHOW UCTOpUer;

* MOHMMaTb POJib MaremaTtuku B pa3sutumn Poccuu.

MemooObI mamemMamuku
e BblbupaTb noaxoAsiwmii U3YYEHHbI MeToh A1 PEeLleHns U3yYeHHbIX TUMNOB
MaTemMaTUYecKnx 3ajauy;
e MpuvBOoANTb NPUMEpPbI MaremaTU4yeckux 3aKOHOMEPHOCTEN B OKpyXaroulen
AENCTBUTENBHOCTM M NPOM3BEAEHMAX NUCKYCCTBA.

BbINYCKHWUK  MONYYNT BO3MOXHOCTL  HAyYMTbCs (A1 obecneyeHus

BO3MOXHOCTM  YCMELWHOro npoAo/hkeHnss obpas3oBaHMss Ha 6a3oBOM U
yrny6/1eHHOM YPOBHSIX)

AnemeHMbI meopuu MHOXecms U MamemMamu4ecKol /102uUKku

e MHOXECTBO, XapaKTEPUCTUKN MHOXECTBa, 3/IEMEHT MHOXecTBa, nNycToe,
KOHEYHOe U GECKOHEeYHOEe MHOXECTBO, MNOAMHOXECTBO, MNPUHAASIEXHOCTD,
BK/IOYEHME, PABEHCTBO MHOXECTB;

e M306paXxaTb MHOXECTBA U OTHOLLEHNEe MHOXECTB C MOMOLLbIO KpYroB Jiinepa;

e onpefensite MNPUHAANEXHOCTb 3/1eMEHTA MHOXECTBY, O6GbEeAMHEHUI0 U
NnepeceyYeHmnio MHOXEeCTB;

e 33aBaTb MHOXECTBO C MOMOLLbIO NEPEUYUC/IEHNS 3MIEMEHTOB, C/IOBECHOIO
onucaHus;

e OMepvpoBaTb  MOHATUAMW:  BbICKa3blBaHWE, WUCTUHHOCTb U JIOXKHOCTb
BbICKa3blBaHUS,, OTPULAHME BbICKa3biBaHWI, onepauun Haj BblCKa3blBAHUSIMU:
W, UK, HEe, YC/IOBHbIE BbICKa3blBaHMs (MMMMKALMK);

e CTPOUTb BbICKa3bIiBaHUs!, OTPULAHMS BbICKa3bIBAHWIA.

B noscedHesHOU »U3HU U Mpu U3ydeHUU opyaux npedMemos:



¢ CTPOUTb LLEMNMOYKHU yM03aKmoqu|/||Z Ha OCHOBE MNCNOoJ/1Ib30BaHUA MnMpaBu/1 J10T KK,
* MNCMNOJIb30BaTb MHOXeECTBa, onepaunn C MHOXeCTBaMW, WX Fpa(,bl/l‘-IGCKOe
npeacrtaBsieHne asjd onncaHna peasibHbiX npoueccos n SIB/IEHWIA.

Hucna

e OnepupoBatb MOHATUAMMU: MHOXECTBO HaTypasibHbIX 4YMCESl, MHOXECTBO
LenbIX Yuces, MHOXECTBO pauUoHasIbHbIX 4Yucesl, MppaunoHasibHoe YUCIo,
KBaZpaTHbIi KOPEHb, MHOXECTBO AENCTBUTE/bHbIX YNCEN;
*  BbINOJIHATb OKPYr/NeHne paunoHasIbHbIX YnCe C 3a4aHHON TOYHOCTbLIO;
* CpaBHMBaTb pauuoHaslbHble U MppaLMOHasibHble YNCNA;
* MpeacTaB/iATb paunoHasibHOEe YNC/I0 B BUAE AECATUYHOWN ApOo6K

B nnoscedHeBsHOU XU3HU U Mpu u3yyeHuu opyaux npeomMemos:

* NPUMEHATb Npasuia NPUGMKEHHbLIX BbIUUCIEHWUIA NPU PELLEHNN NMPaKTUYECKUX
3alay 1 peleHnn 3agad gpyrnx y4ebHbIx npeamMeTos;

* BbIMO/HATb CPaBHEHWE pe3y/ibTaTOB BbIYMCNEHUA NPU PeLLEHNN NPaKTUYeCKnX
3aZlay, B TOM Yncne npubnmkeHHbIX BbIUNCAEHUI;

* COCTaBNSATb U OLEHUBATb YUC/IOBbIE BbIPAXEHUSI NPU PELLUEHUN MPaKTUYECKUX
3aZlay 1 3agad u3 gpyrux y4ebHbix NpeamMeTos;

e 3anuUcbiBaTb W OKPYrNATb YWCNOBble 3HAYEHUS pPeasibHbIX BEMUYUH C
MCNOJIb30BaAHNEM Pa3HbIX CUCTEM U3MEPEHMS.

ToxxO0ecmseHHbIe npeoépa3osaHUs

* packnagpiBaTb HA MHOXUTE/IN KBAAPATHbIN TPEXYsIeH;

* BbINOJHATb npeo6pa3oBaHus APO6GHO-payoHaIbHbIX BblpaXKeHWIA:
COKpauweHne apoben, npuBegeHue anrebpanyeckmx agpobéen K obuiemy
3HaMeHaTe o, CNOoXeHne, YMHOXeHWe, AeneHve anrebpanyeckux papobe,
BO3BeAeHNe asirebpanyeckori Apobu B HaTypaslbHYl0O W OTpuULaTesibHYH0
CTeneHb;

* BbINOJIHATL Npeobpas3oBaHns BbipaXXeHW, coaepxalmx KBagpaTHble KOPHU;

* BblAeNATb KBagpaT CYMMbl WM Pas3HOCTU [BYyY/SleHa B BblpaXeHUsIX,
cofepxawmx KBagpatHble KOpHU;

* BbINOJIHATL NPpeobpa3oBaHns BbipaXeHUi, cogepxatymx Mmoaynb.

B rnnoscedHesHOU XU3HU U Mpu u3yyeHuu opyaux npedmMemos:

* BbINOJIHATL NpeobpasoBaHns asirebpanyecknx BbipakeHWin Npu peeHnn 3agau
APYTuX y4ebHbIX NpegMeToB.

YpasHeHusi

* OnepupoBaTb MNOHATUSMWU. YpaBHEHME, KOPEHb YpaBHEHWHA, PaBHOCWU/IbHblE
ypaBHeHUs, 06nacTb onpeneneHns ypaBHeHus,

e pewaTb KBaZpaTHble YpaBHEHMS W ypaBHEHUS, CBOAMMbIE K KBafpaTHbIM C
NMOMOLLbIO TOXAECTBEHHbIX NPe06pazoBaHNiA;

* pewaTb APOOHO-/INHENHbIE YPAaBHEHMS,

e pewaTb NpocTeine nppaumoHasibHble ypaBHEHUS,

e pewaTb YpaBHEHUSI CMOCOOOM pPa3/OXKEeHUSs Ha MHOXUTENM W 3aMeHbl
nepemMeHHoW;

* pelaTb HEeC/IOXHble KBaApaTHble YpaBHEHMUS C NapaMeTpoM;

* pelaTb HEC/IOXHblE CUCTEMbI JIMHENHBLIX YPaBHEHWI C NapamMmeTpamu.



B noscedHesHOU XU3HU U Mpu usyyeHuu opyaux npedMemos:

COCTaBNATb W pewaTb KBagpaTHble YpaBHEHWsS, YpaBHEHUS, K HUM
CBOAALLMECH, CUCTEMbI JIMHENHLIX YpPaBHEHWN, MpW pelleHun 3agad apyrux
y4yeObHbIX NpeaMeToB;

BbINOJIHATL OLEHKY npaBAonofobuns pesysnbTaToB, MoslydaeMbiX Npu peLlleHnm
NINHENHBIX W KBaApaTHbIX YpaBHEHWUA M CUCTEM JIMHEHbIX YpaBHEHWUI Npu
pelleHnn 3agay Apyrux y4ebHbIx NpegMeToB;

BblOMpaTb COOTBETCTBYIOLLME YPABHEHUSA, UMW UX CACTEMbI OJ151 COCTaB/IEHMUSA
MaTeMaTMyeckor Mofenn 3afaHHOW peasibHOW cuTyauun uam npuknagHoim
3agauu;

YMETb WHTEepnpeTmMpoBaTb MNOJIYYEHHbI MNPU  PELleHUn ypaBHEHUS, Wn
CUCTEMbl pe3ynbTaT B KOHTEKCTe 3afaHHOW peasibHOW cuTyauum wuam
NpYKNagHon 3agauun.

DyHKyuu
OnepupoBaTb MOHATUAMMW: (PYHKUMOHA/IbHASA 3aBUCUMOCTb, (OYHKUMA, rpadiunk
oyHKLMM, CMNOCO6bI 3afaHuA  (PYHKUMK, aprymeHT U 3HavyeHve JyHKLUW,
0651acTb onpegeneHns U MHOXECTBO 3HayeHWd YHKUUW, Hyu  (QyHKLUN,
NMPOMEXYTK/ 3HAKOMOCTOAHCTBA;
CTpOUTb rpadpuky KBaApaTtUYHON PYHKLMIA, 06paTHON MPONOPLUOHANIbHOCTMH,
YHKUMY BUAA: ¥ = VX;
nccnenosatb (PYHKLMIO NO ee rpaduky;
HaxoAUTb MHOXECTBO 3HAYEHWI, HyNn, MNPOMEXYTKU 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTM KBaApaTniHOM (OYHKLUW;

B nnoscedHeBsHOU XU3HU U MpuU u3yyeHuu opyaux npedmMemos:

WNNIOCTPUPOBATL C MOMOLLBIO rpadhvka peasbHyH 3aBUCUMOCTb MM Npouecc
Mo VX XapaKTepuUCTUKaM;

MCNonb30oBaTb CBOICTBA W rpadvk KBaApaTUYHON (OYHKLUM NPU  peLLeHum
3af1a4y U3 Apyrvx yyebHbIX NpeaMeToB.

Ucmopus mamemamuku
XapakrtepusoBaTb BK/1aj BblAaloWMXCcA MaTeMaTUKOB B pasBUTUE MaTeMaTuku
N MHbIX Hay4HbIX obnacTeir;
NMOHUMAaTb POJIb MaTeMaTukn B pa3sutum Poccum.

MemoodbI Mamemamuku
icnonb3ysi W3ydyeHHble MeToAdbl, MPOBOAWTb [10Ka3aTefNlbCTBO, BbIMNOMHATb
OMpPOBEPXEHME;
BblGMpaTb  M3y4YeHHble MeToAbl M UX KOMOMHAUMW AN pelleHus
mMaTemMaTUYeckux 3aaav;
MCNoNb30BaTb MaTeMaTUUYecKMe 3HaHUSI [71s ONUCaHWUs 3aKOHOMEpHOCTEl B
OKpYXXarLLein AeNcTBUTENBHOCTU U NPOU3BEAEHMSIX UCKYCCTBA,;
NPYMEeHATb  npocTeliluMe  nporpamMmHble  cpeacTBa W 3NEKTPOHHO-
KOMMYHMWKALMOHHbIE CUCTEMbI NPY PELLIeHNM MaTeMaTUIeckmx 3aaad.



Paspgen 2

CopgepxaHue Kypca anrebpbl 9 knacca

1. HepaseHcmsa.

UncnoBble HepaBeHCTBA W WX CBOWCTBaA. [lOYNEHHOE C/IOXEHUE U
YMHOXEHMEe YUC/IOBbIX HepaBeHCTB. JIMHENHble HepaBeHCTBA C  OfHOM
NepeMeHHON N NX CUCTEMBI.

OcHoBHasi  yeslb — O03HaKOMUTb y4yaluxcs C NPUMEHeHne: HepaBeHCTB
ANS OLUEHKN 3Ha4vyeHuil BblpaXeHWi, BblpaboTaTb YMeHWe peluaTtb JIMHelHble
HepaBeHCTBa C OAHON MNepeMeHHOM W ux cuctembl. CBOICTBA YMCNOBbIX
HepaBeHCTB COCTaBAAKT Ty 6a3y, Ha KOTOPO OCHOBAHO peLleHMe JIMHENHbIX
HepaBeHCTB C OAHON nepemMeHHONn. TeopeMbl O TMOYNEHHOM C/IOXKEHUN U
YMHOXEHUN HEPaBEHCTB, HaxXoAWUTb NPUMEHEHWE MNPU BbIMNO/IHEHUN NPOCTEMLLINX
YNPaXHEHW Ha OUEHKY BbIpaXeHuii Nno MeToAy rpaHuy. BBoasaTcs MNoHATUS
abCoO/MOTHOM  NOrPEeLHOCTM U TOYHOCTU  NPUBNMKEHUSA, OTHOCUTESIbHOW
MOrPeLUHOCTN. YMEHUs MNPOBOAUTb AeflyKTUBHblE pPacCyXAeHus nosyyarT
pasBuUTME KaK Mpu AokasatesibCTBax yKasdaHHbIX TEOPEeM, Tak W Mpwu BbINMOSIHEHUN
yNpaxXHeHW Ha AoKa3aTe/ibCTBa HEPaBEHCTB.

B cBA3M C pelleHneM NIMHENHbIX HEPaBEHCTB C OAHON NepeMeHHO: faeTcs
MOHATME O YUC/IOBbIX MPOMEXYTKax, BBOAATCA COOTBETCTBYHOLIME Ha3BaHUA U
0603HayYeHnsA. PaccCMOTpPeHM0 CUCTEM HepaBeHCTB OAHOM  MNepeMeHHOM
npeAwecTByeT O03HaKOMJ/IEHWE yyalWUXCA C MOHATUMAMU MepecevyeHns wu
06beINHEHNST MHOXECTB.

Mpu peleHnn HepaBeHCTB WCMNOMb3YIOTCA CBOWCTBA PaBHOCU/IbHbBIX
HepaBeHCTB, KOTOpble pPa3bACHAKTCA Ha KOHKPeTHbIX npumepax. Ocoboe
BHMaHWe cnepyet yaenntb  0TpaboTke YMeHus pewaTr npocTeuime
HepaBeHCTBa Buga ax>b, ax<b, octaHoBMBLINCL cheunanbHO Ha cnyvae, Korgaa
<0.

B aToi Teme paccmaTpuBaeTCs Takke pelleHne CUCTEM ABYX JIMHEWHbIX
HepaBeHCTB C O4HOW NepeMeHHO, B YaCTHOCTU Takux, KOTOpble 3anvcaHbl B BUAe
[ABOVIHbIX HEPaBEHCTB.

2. KBadpamu4Hasi pyHKYuUsi.

®dyHkuma. CsoilctBa pyHkUun. KBagpaTHbli TpexdneH. PasnoxeHue
KBa/IPaTHOro TpexuneHa Ha MHoXuTenn. ®yHkuma y = ax® + bx + ¢, ee ceoiicTsa 1
rpadovk. CteneHHas oyHKLUMA.

OcHoBHasi  ye/lb — paclMpUTb CBeAEeHMs O CBOMWCTBax (yHKLUWNA,
03HaAKOMMUTb yYalUXCHA CO CBOMCTBaMU U rpaddukom KBagpaTudHom pyHkumun. |



B Hayasie TemMbl cUCTEMATU3UPYIOTCA CBeAEHUA O YHKUUAX. [oBTOPAIOTCA
OCHOBHbIE MOHATUA: (PYHKUWA, aprymeHT, 06/s1acTb onpegesieHns (yHKL KK,
rpadouk. JaTcs NOHATUA O BO3pacTaHUn 1 yobiBaHUU  (PYHKLUK, MPOMEXYTKax
3HaKOMoOCToAHCTBA. TemM  cambiM co3faetca 6a3a /11 YCBOEHUS CBOWCTB
KBaApaTUYHOM N CTENEHHON OYHKUUIA, a Takke ONa fasbHenwero yrnybneHums
(PYHKUMOHa/IbHBIX MpeAcTaBfieHuii Npu  U3yYeHUM Kypca airebpbl M Havan
aHasmsa.

MoAroToBUTE/IbHLIM LIArOM K M3YYEeHU0 CBOWCTB KBaApaTUYHOWN (PYHKLUN
ABNISIETCA  Takke pacCMOTpeHue BOoMnpoca O KBagpaTHOM TpexysieHe U ero
KOpPHAX, BblAeNeHUn KeBagpaTa [By4/leHa U3 KBaJpaTHOro Tpex4ysieHa,
pa3NoXeHnn KBafpaTHOro TpexysieHa Ha MHOXUTESN.

N3yyeHne kBagpaTU4HON PYHKLNN HAYMHAETCA C PAaCCMOTPEHUS DYHKLMN Y
= ax®, ee CBOICTB W OCOBEHHOCTel rpaduka, a Takke APYrMX YacTHbIX BUAOB
KBaApaTUYHOW (OYHKUMN — DyHKLMIA y = ax® + b, y = a (X - m)°. DTu ceeaeHus
NCNOMb3YKTCA MNPU U3YYEHUU CBOMCTB KBaApaTWUYHON (yHKUUKM o6Llero Buaa.
BaxHO, YTO6bI yualMecs NOHAMMN, YTO rpadvk dyHKLMM y = ax® + bx + ¢ MoxeT
ObITb MOMyYeH M3 rpadvka OYHKLMM Yy = ax’C NOMOLLLI0 ABYX NapasieslbHbIX
nepeHocoB. [lpueMbl NOCTPOeHWsi rpaduka QyHKuMM y = ax® + bx + ¢
OoTpabaTbiBalOTCA Ha KOHKPeTHbIX npumepax. [pu 3aTtom o0coboe BHUMAaHME
cnepyet yaenvtb (POPMUPOBAHUIO Y YYalLMXCA YMEHUS yKas3biBaTb KOOPAWHATHI
BepLUMHBLI Napabosibl, ee 0Cb CUMMETPUN, Hanpas/ieHe BeTBel napabonsb.

Mpn un3ydeHUn 3STON TeMbl pfanbHeliwee pasBUTUE MNOoNyvyaeT yMeHue
HaxoAuTb Mo rpadrky NPOMEeXyTKn BO3pacTaHua 1 yobiBaHUS OYHKLNW, a Takke
MPOMEXYTKW, B KOTOPbIX PYHKLNSA COXPAHAET 3HaK.

Yyaumecs 3HaKOMATCA CO CBOWCTBAMM CTENEHHOW (yHKUMK y = X'npw
YeTHOM N HEeYEeTHOM HaTypasibHOM rokasaTenie n. BBOAUTCA MOHATME KOPHSA N-i
cTteneHn. OHW noMyyalT npeacTaB/fieHVe O HaxOXAEHWM 3HAYeHWUd KOpPHSA C
MOMOLLbIO KaUslbKy/nsaTopa, nNpuyem BbipaboTka COOTBETCTBYHOLIMX YMEHWI He
TpebyeTcs.

3. HepaseHcmsa ¢ 00HoOU rnepemMeHHOLl

Llenblie ypaBHeHus. [po6Hble paunoHasibHble ypaBHeHUs. HepaBeHcTBa
BTOPOW CTEMNEHN C OAHOW NepeMeHHon. MeTof NHTepBasioB.

OcHosHasi yeslb — cuctemMaTm3npoBaTb M 0606LWNTE CBEAEHUSA O pPeLLeHnm
UenbiX W  ApPO6HbIX pauMOHasibHbIX YpaBHEHWA C OAHOW MNepeMeHHOMN,
cchopMMpoBaTh YMEHMe peLiaTb HepaBeHcTBa Buaa ax’ + bx + ¢ >0 nam ax® + bx
+c<0,rpea#0.

B aToli Teme 3aBepluaeTcs U3yvyeHue paumoHasibHbIX YPaBHEHWU C OfHOM
nepeMeHHoi. B cBs3M ¢ aTUM NpoBOAMTCA HEKOTOPoe 0606LeHne 1 yriybneHune
cBeAeHnin 06 ypaBHeHUsIX. BBOAATCS NOHATUSA LLEeNI0ro paunuoHasibHOIro ypaBHEHWS
N €ero cTeneHn. Yyawmecs 3HaKOMATCA C pelleHneM ypaBHEHW TpeTbel cTeneHun
N YeTBEPTOW CTENEHN C NMOMOLLLIO Pa3/I0XKEHUS HA MHOXUTENN U BBEAEHUSA BCMO-
MorateslHO nepemMeHHon. MeTof peleHns YpaBHEHU NyTemM BBeAEeHUS
BCMOMOraTesibHbIX NepeMeHHbIX 6yAeT LUMPOKO UCMNOb30BAThLCA B AasibHELEM
NPy peweHnn TPUrOHOMETPUYECKMX, NorapuMmMyecknx u  Opyrux BuOOB
ypaBHEHW.



PaclmnpsTca ceefleHnst 0 pelleHnn APo6HbIX paunoHa IbHbIX YpaBHEHWA.
Yyaumecs 3HaKOMATCA C HEKOTOPbIMU CleunasibHbIMU MpYuemMmamMmn peLleHnsa Takmux
ypaBHEHWI.

dopMUpoBaHMEe YMEHUt pellaTb HepaBeHcTBa BUaa ax” + bx + + ¢ > 0 unu
ax’ + bx + c<O, rge a # 0, ocyLUecTBAAETCA C ONOPOIi Ha CBefdeHUs o rpaduke
KBaApaTnU4HOM GOYHKLNN.

Yyaumeca 3HaKOMATCA C METOAOM WHTepBasioB, C MOMOLLbD KOTOPOro
peLlatTCAa HEC/IOXHbIE palnoHasibHble HepaBeHCTBa.

4. HepaseHcmsa ¢ 0ByMSs nepeMeHHbIMU

YpaBHeHVe C ABYMS NepemMeHHbIMU U ero rpaduk. Cuctembl ypas-

HEHWIA BTOPOI cTeneHn. PelueHre 3a4a4 C NOMOLLbI CUCTEM ypaBHEHWI BTOPOWA
cTeneHun. HepaBeHCTBa C ABYMSA NepeMeHHbIMU U UX CUCTEMBI.

OcHosHasi yeslb — BblpaboTaTb YMeHVe pellatb NpocTeillne CUCTEMBI,
cofepxalme ypaBHeHUe BTOPOM CTeneHu C ABYMS NepeMeHHbIMU, U TeKCTOBbIe
3a4a4u C NOMOLLbIO COCTaB/IEHUSA TakUX CUCTEM.

B paHHON Teme 3aBepllaeTcd U3yyYeHWe CUCTEM YpaBHEHWA C [BYMS
nepemMeHHbIMK. OCHOBHOE BHUMaHve yaenseTca cuctemam, B KOTOPbIX OAHO U3
ypaBHEHWn NepBoi CTeneHn, a Apyroe BTOPOIA.

N3BECTHbIM yyawmmca cnocob noAcTaHOBKM HaxXOAUT 34ecChb fasibHelllee
NPMMeEHeHMe ” MO3BOJIeT CBOAUTb peLleHWe TakuxX CUCTEM K peLueHuto
KBaApaTHOro ypaBHeHUS.

O3HakoM/IeHNe Yyyaluxcs C npuMepaMmy CUCTEM YpaBHEHWA € ABYMS
NMepeMeHHbIMK, B KOTOpbIX 06a YypaBHEHWs BTOPON CTeneHwn, [O/HKHO
OCYLLEeCTB/IATLCA C  [OCTATOYHOW  OCTOPOXHOCTbIO U OrpaHMynmBaTbCs
NpOoCTENLLNMM NPUMEPAMMU.

MpuBneyeHne WM3BECTHbIX Yy4vawmmcsa rpadiuKoB MO3BOJISET MNPUBECTU
npuMepbl rpadoMyeckoro peLleHnss CUCTem ypaBHeHUn. C NOMOLLbIO rpadomyeckmx
NpeAcTaB/IeHUI A MOXHO HarnsgHo nokasaTb ydalMMmcs, 4YTO CUCTeMbl [BYX
ypaBHEHWI C ABYMS NepeMeHHbIMW: BTOPOI CTeNeHn MOryT UMeTb O4HO, ABa, TPW,
yeTbIpe peLleHns UM He UMETb PeLLEHWA.

Pa3paboTaHHbIi MaTemaTuyeckuin annapar Mo3BONSET CyLEeCTBEHHO
paclwvpuTb Knacc cogepXatefibHblX TEKCTOBbIX 3a4ady, pellaemMbiX C MOMOLLbHO
CUCTEM YPaBHEHWIA.

N3yyeHne Tembl 3aBepllaeTcs BBEAEHVWEM MOHATUIA HepaBeHCTBa [BYMS
NEPEeMEHHbIMNU U CUCTEMbl HEpPaBEHCTB C ABYMs MepemMeHHbIMU. CBefeHus o
rpadomkax ypaBHEHU ¢ ABYMS NepPeMEHHbIMU UCMOb3YHTCA Npu UAaCTpauun
MHOXECTB PeLLUEeHN HEKOTOPbIX NPOCTENLLNX HEPABEHCTB C ABYMS NepeMeHHbIMU
N UX CUCTEM.

5. 9nemeHMbI NpuknadHoli MamemMamuku.

MaTtematuiyeckoe MoennpoBaHme. MpoueHTHbIe pacuyeTsbl.
MNpuUGNNXKeHHble  BbluMcneHus.  OCHOBHble  MpaBwWia  KOMGUHATOPWKW.
OTHocWTE IbHAsA 4YacToTa M BEpPOSITHOCTb Cy4aiHoro cobbiTusl. Knaccuueckoe
onpeaeneHne BeposTHOCTU. HayanbHble CBEIEHNS O CTATUCTUKE.

OcHOBHasi Uye/lb — O03HAKOMUTb YYalUUXCS C MOHSATUAMMU MepecTaHOBKY,
pasMellleHns, coueTaHus U COOTBETCTBYHOLMMNU chopMyamun Ans nogcyerta ux



yncna; BBECTU MOHATUS OTHOCUTE/IbHOW 4acTOTbl M BEPOSATHOCTU Clly4YamHOro
COObITUS.

3yuyeHne TeMbl HaAuyMHAETCS C pelleHusi 3afad, B KOTOpbIX TpebyeTcs
COCTaBUTb T€ WM WHble KOMOWHaUWW 31EMEHTOB M nNoAcuutaTb WX YUCHO.
Pa3bsAcHSETCA KOMOMHATOPHOE NPaBWU/I0 YMHOXEHMUSI, KOTOPOE UCNO/b3yeTcs B
fanbHenwem npu BbiBoAe opmyn Ans noAcyeTa u4ucna NepecTaHOBOK,
pasMeLLEeHN 1 codeTaHuiA. [Ipu M3yvyeHUM AaHHOro Matepuana Heobxoaumo
00paTUTb BHUMAHME yyalluxcsl Ha pasinyme noHATUN «pa3MeLleHne» n «codyeTa-
Hue», chopMmpoBaTb Y HUX YMEHUE Onpeaensitb, O KakoM Buae KOMOMHaLWiA
NOeT peysb B 3ajaue.

B OaHHOI Teme yvaulmecsi 3HaKOMSITCS C HayaslbHbIMW CBEAEHUSAMU U3
Teopun  BEPOATHOCTEMN. Beoautcs MOHATME  «CNyyailHoe  coObiTue,
«OTHOCUTENbHAA yacTtoTa», «BEPOATHOCTb C/lyyamnHoro COObITUA.
PaccmaTtpuBaloTcs CTaTUCTUYECKMIA U KnacCUYecknini noaxodbl K onpeaeneHuto
BEPOSATHOCTM C/lyHalHOro cobbITUA. BaxXHO 06paTuTb BHMMAHUE yyalmxcsa Ha To,
4TO Knaccuyeckoe onpeneneHne BePOATHOCTM MOXHO NPUMEHATb TOJTbKO K Takum
MOAENSM  peaslbHblX  COObITUI, B  KOTOPbIX BCE UCXOAbl  SABASAKTCA
pPaBHOBO3MOXHbIMMU.

6. Yucnosbie nocsedosamesibHOCMU.

Uncnosble nocnegoBaTtenbHOCTU. Apudmetnyeckas M reomeTpuyeckas
nporpeccun. ®opmysbl N-TOYSIEHA U CyMMbl MEPBbLIX N YNIEHOB MNPOrpeccumn.
BeckoHeuyHo ybbiBatoLLLasi reOMeTpuYeckasi Nporpeccus.

OcHosHasi ye/ib — fatb NOHATUA 06 apudMETUYECKO N TeOMEeTPUYECKO
NMPOrpeccusix kak YMCnoBbIX Noc/efoBaTe/IbHOCTAX 0CO60ro Buaa.

Mpu  M3yyeHUM Tembl BBOOUTCA  MOHATME  MNOC/MefoBaTeslbHOCTH,
pPasbsCHAETCS  CMbICT  TepMUHA  «N-li  4YneH  noc/sieoBaTe/lbHOCTU»,
BblpabaTbiBaeTCA yMeHMe UCMnosib30BaTb NHAEKCHOE 0603HaYeHne. ITu cBefeHns
HOCAT  BCMOMOraTesfibHbli  XapakTep W UCNONb3YTCA  O/19  U3YYEeHUS
apudMeTUYecKol 1 reoMeTpUYecKom Nporpeccuil.

PaboTa ¢ dpopmynamu nN-ro YsieHa u CyMMbl MepPBbIX ra Y1eHOB NPOrpeccui,
MOMWMO  CBOEr0  OCHOBHOIO  Ha3HayeHus, MNo3BONSEeT  HeoA4HOKPaTHO
BO3BpaLLaTbCA K BbIYUC/NEHUSAM, TOXAECTBEHHbIM NPeobpas3oBaHUSAM, peLleHuto
ypaBHEHWA, HEpPaBEHCTB, CUCTEM.

PaccmaTtpuBaloTca  XapakTepucTuyeckne CBOWCTBA apUPMETUYECKON U
reoMeTpUYeCKoi nporpeccui, 4To no3sonsieT pacwmnpuTb Kpyr
npegnaraemMblx 3agau.

7. Aneebpa 8 ucmopu4yecKkom passumuu
3apoxaeHve anrebpbl, KHUra O BOCCTaHOBIEHUU M MPOTUBOMOCTABNEHUN
Myxammega anb-Xopesmu. Vctopua (hopMUpOBaHUSA MaTeMaTUyeckoro sA3sblka.
NcTopus pasBuTma NOHATUA PYHKUMN.
N.®. MarHuukmin. T.J1. YebbiweB. H.N. JlobayeBckuit. B.A. ByHAKOBCKWIA.
A.H. KonimoropoB. @. Buert. I. ®epma. P. flekapT. H. Taptanea. [. KapgaHo. H.
Abesnb. b. Mackanb. 1. MusaHcknin. K. Maycc.

8. NosmopeHue (umoaosoe)



OcHosHast yesib. oBTOpUTb, 3akKpenuTb M 0006WWUTL OCHOBHble 3YH,
nosiydeHHble B 9 Knacce.

Paspgen 3. YueGHO-TeMaTUyeCcKoe njaaHnpoBaHmne

AnreGpa
Bcero 102 yaca B roa:3 4yaca B Hegenio.

YueOHuUK: Anre6pa: 9 knacc/ A.l. Mep3nsk, B.B. MonoHckuii, M.C. Akup - M:
BeHTaHa-Ipad, 2014.

B
TOMYMCNEeHa:
3
T
Ne s 2 A
HavmeHoBaHuepasfgenos n Tem Bcero S 2 o 5
yacoB | 2 | 2 'S
> |o a
Qo
(=
1 | HepaBeHcTBa 20 19 1
2 | KBagpatnyHasa doyHKUMA 37 35 2
3 | neMeHTbl NpUKIagHON MaTteMaTukm 15 14 1




4 | Yucnosble nocriegoBaTesibHOCTU 17 16
5 | lNoBTOpeHne 9 9
6 | PernoHanbHble npoBepoyHbie paboTbl | 4 4
7 | AToro 102 97




Pasgen4.TematnyeckoeniaHmpoBaHune

I\cl>g|(a Ne Darta | AaTtad TeMavooka OcHoBHbleBUAbIAgeATEN
y?1ln yPoKa | nnan | axr yp bHOCTUYUYEHNKA
nasa 1. HepaseHcmsa (20 4acos)
MoBTopeHue. §1. Yncnosble HepaBeHcTBa. (3 yaca)
1 1 MoBTOpPEHNE OCHOBHbLIX MOHATUIA | PacrnosHasamse U
Kypca 8 Knacca npMBOAUTL NPUMEpPBI
2 2 Yucnosble HepaBeHCTBa YMC/OBbIX HEPABEHCTB,
3 3 6.09 Yuncnosble HepaBeHCTBa HepaBeHCTB C .
§2. OCHOBHbIe CBOIiCTBa YNCMOBbIX HepaBeHCTB(1 yac) NEPEMEHHBIMN, JTMHEMHBIX
HepaBeHCTB C O4HOW
4 4 8.09 OCHOBHbIe CBOICTBA HYNC/IOBbIX nepemMeHHO, ABOMHbIX
HepaBeHCTB HepaBeHCTB.
§3. C/lo)XXeHne 1 YMHOXeHNE YNCI0BbIX HepaBeHCTB. OueHUBaHue | opmy/iuposams:

3Ha4YeHusA Bbl

axeHus(3 yaca)

11.09 CnoxeHne 4ncnoBbIX HEPABEHCTB
13.09 YMHOXEeHMEe YNCNOBbIX HEPaBEHCTB
15.09 OueHnBaHne 3HayeHns BbIpaXXeHns

84. HepaBeHcTBa ¢ 0gHOW nepeMeHHOIi(1 yac)

8 8 18.09 HepaBeHcTBa C 04HOI NepeMeHHOoi
§5. PelleHune nnHeliHbIX HepaBEHCTB C O4HOII NepeMeHHOM.
YucnoBble NpomeXxyTku (5 yacos)

9 9 20.09 Yuncnosblie NPOMEXYTKMU

10 10 22.09 PelueHne NMHEHbIX HEPaBEHCTB C
O/ZIHOV NepeMeHHO

11 11 25.09 PelueHne NnHEHbIX HEPaBEHCTB C
O/IHOV NepeMeHHO

12 12 27.09 PelueHne 3agaHunii cBOASALWMXCS K
peLleHNto IMHENHbIX HePaBEHCTB

13 13 29.09 PelueHne 3agaHunii cCBOASALWMXCS K

peLlweHno NNHENHbIX HEepaBEHCTB

§6. CucTeMbl NIMHEHbIX HEPaBeHCTB C O4HO nepeMeHHoIi (5

4yacoB)

14 14 2.10 lNepeceyeHne YMCNOBbIX
NPOMEXYTKOB

15 15 4.10 Cuctembl NIMHENHbIX HEPABEHCTB C
OZIHOWN NepeMeHHOW

16 16 6.10 Cuctembl NIMHENHbIX HEPABEHCTB C
OZIHOWN NepeMeHHOW

17 17 9.10 CucTtembl NIMHENHbIX HEPABEHCTB C
OZIHON NepeMeHHOM

18 18 11.10 3agaHuvii, CBOASLWMECS K PELLEHNIO
CUCTEMbI JIMHENHbIX HEPABEHCTB

19 19 13.10 OG630pHbIN YPOK no Teme
«HepaBeHcTBa»

20 20 16.10 KoHTponbHaa pa6ota Nel no
Teme «HepaBeHCTBa»

ornpeoesieHuUs: CPaBHEHWS
ABYX Uncen, peleHns
HepaBeHCTBa C 04HOM
nepemMeHHo,
paBHOCU/IbHbIX
HepaBeHCTB, peLleHuns
CUCTEMbl HEPaBEHCTB C

O HOI NepeMeHHOM,
obnacTtu onpepneneHns
BblpaXKeHWs;

csolicmBsa YNCNoBbIX
HepaBeHCTB, C/IOXEHUSA U
YMHOXEHMWS YNCIOBbIX
HepaBeHCTB
Jokasbisamb: CBOWCTBA
YMC/OBbIX HEPABEHCTB,
TeopeMbl O C/IOXEHUN U
YMHOXEHMUN YNCIOBbIX
HepaBeHCTB.

Pewamsb nuHeiHble
HepaBeHCTBa. 3anucbiBa
Tb peLleHnst HepaBeHCTB
N NX CUCTEM B BUAE
YMCI0BbIX MPOMEXYTKOB,
06beHEHUS,
nepeceyeHns YNCNOBbIX
NPOMEeXyTKoB. PeLwatb
CMCTEMY HEPAaBEHCTB C
OZIHOW NepeMeHHOMN.
OueHuBaTb 3HaYeHune
BblpaxkeHusi. M1306paxaTb
Ha KoopAMHaTHOW NPSMOiA
3ajaHHbIe
HepaBeHCTBaMM
4MC/I0BbIE MPOMEXYTKM




nasa 2. Ksaopamu4yHas ¢pyHkyusi (37 yacos)

§7. MoBTOpeHUe n pacumpeHne ceegeHuin o pyHkuun (2 yaca)

21 1 23.10 [MoBTOpPEHME 1 pacLupeHne
CBeAeHU 0 PyHKLMM

22 2 25.10 [ToBTOpPEHME U pacLupeHne
CBeAeHU 0 PyHKLMM

§8. CeoliicTtBa (hyHKUun (3 yaca)

23 3 27.10 Hynu doyHKumm

24 4 8.11 [MpoMeXyTKn 3HaKonoCcTosAHCTBA
JOyHKLNK

25 5 10.11 [MpoMeXxyTKn Bo3pacTaHns u
yb6bIBaHMA PYHKLMUN

89. NocTpoeHune rpacpuka cpyHkummn y=kf(x)(2 yaca)

26 6 13.11 MocTpoeHwne rpadmka pyHKunn
y=kf(x)

27 7 15.11 MocTpoeHue rpadmka pyHKLnn

y=kf(x)

§10. NocTpoeHune rpacukos ¢

yHKUunn y=f(x)+buny=f(x+a)(3 uaca)

28 8 17.11 MocTpoeHwue rpadmka QyHKLUN
y=f(x)+b

29 9 20.11 MocTpoeHne rpaduka QyHKuMn
y=f(x+a)

30 10 22.11 MocTpoeHne rpamkos oyHKLMN

y=f(x+a)+buy=kf(x + a)*+b

§11. KBagpatuuHas pyHKUuSA,

ee rpacmk n ceonctea (6uyacoB)

31 11 24.11 KBagpatnyHas oyHKUmnA

32 12 27.11 ANropuTtM  NOCTPOEHNSA  rpaduka
KBagpaTU4HOM qOYHKLNN

33 13 29.11 lNocTpoeHne rpadpuka
KBagpaTU4HOW qOYHKLNN

34 14 1.12 lNocTpoeHne rpadpuka
KBagpaTU4HOM YHKLNN

35 15 4.12 CBoiicTBa KBagpaTuyHoi oyHKLNN

36 16 6.12 CBoiicTBa KBagpaTtuyHOM OyHKLUK

37 17 8.12 OG630pHbIi YPOK no Teme
«KBagpaTtunyHas doyHKUMA, ee
rpacdvk n cBoMCTBa»

38 18 11.12 KoHTponbHaa pa6ota Ne2 no

TeMme «KBagpatuuHas pyHKUMS,
ee rpacumk n ceoiictBa»

Onuckisamb NOHATHNE
doyHKUUK Kak npasuna,
yCcTaHaB/IMBaloLero
CBSA3b Mexay
3/leMeHTaMu ABYX
MHOXECTB.
dopmynuposams:
ornpeoesieHuUsi: Hyns
OYHKLUK; NPOMEXYTKOB
3HaKONOCTOSAHCTBA
doyHKUMN; YHKLMN,
BO3pacTaroLen
(ybbiBatoLLeil) Ha
MHOXeCTBE;
KBaApaTUUYHON (PYyHKUMN;
KBaApaTHOro
HepaBeHCTBa,

csolicmsa KBagpaTuU4HOW
doyHKLMN;

npasusia NOCTPOeHUs
rpadoukoB oyHKLMI C
NMOMOLLIO
npeobpasoBaHuii

Bnga f(x) - f(x)+a;

f(x) - f(x +

a); f(x) - kf(x).
Cmpoumsb rpadomku
pyHKLMIA C NOMOLLBIO
npeobpasoBaHuii

Buga f(x) - f(x) + a;

f(x) - f(x +

a); f(x) - Kkf(x).
Cmpoumsb rpadvk
KBagpaTUYHOM GOYHKLNN.
Mo rpaduky
KBagpaTUYHON oyHKL MK
onvcbiBaTb €€ CBOlicTBa.
OnuckiBamb cXeMaTU4YHO
€ pacnosioxeHune
napabosibl OTHOCUTENIBLHO
ocu abcuucc B
3aBMCUMOCTM OT 3HaKa
cTapLuero koagpguymeHTa
N ANCKPUMUHaHTa
COOTBETCTBYHLLENO
KBagpaTHOro TpéxusieHa.

§12. PewwieHne KBagpaTtHbiX HepaBeHCTB (6 yacoB)




39 19 13.12 ANropuT™M peLLeHns KBagpaTHbIX
HepaBeHCTB

40 20 15.12 PelweHne kBagpaTHbIX HEPaBEHCTB

41 21 18.12 PelleHne kBagpaTHbIX HEPaBEHCTB

42 22 25.12 PeleHne kBagpaTHbIX HEPaBEHCTB

43 23 27.12 3aflaHus, cBOAALLMECSH K peLleHuIo
KBaJpaTHbIX HEPaBEHCTB

44 24 29.12 3afiaHus, cBOAALLMECSH K peLleHuIo
KBaJpaTHbIX HEPaBEHCTB

§13. CucteMbl ypaBHEHUI C ABYMs NepeMeHHbIMU (6 YacoB)

45 25 15.01 padmnuecknin metTo peLleHuns
CUCTEM ypaBHEHWIA C ABYMS
nepemMeHHbIMN

46 26 17.01 PelueHne cuctem ypaBHeHMiA
METOA0M MOACTAHOBKM

47 27 19.01 PelueHne cnuctem ypaBHeHMiA
MEeTOA0M MOACTAHOBKM

48 28 22.01 PelueHne cuctem ypaBHeHMiA
METOL0M C/IOXEHUSA

49 29 24.01 MeTop 3aMeHbl NepeMeHHbIX Npu
peLleHnn CUCTEM YpaBHEHWI

50 30 26.01 OnpepgeneHne KonmyecTsa
peLLEeHn i CUCTEMbI YPaBHEHWUI

814. MaTemaTuyeckoe MmogennpoBsaHue. PelleHue 3aga4 c
NOMOLLbIO CUCTEM YpaBHEHUIA BTOPOW CTeNeHn
(5 yacos)

51

31

29.01

MaTtemaTtnyeckasa mogesib 3aga4un

52

32

31.01

STanbl peLleHust NprkagHoin
3agaqn

53

33

2.02

PelleHne NpuknagHbix 3a4a4 ¢
MOMOLLIbIO CUCTEMbI YPaBHEHWIA C
ABYMS1 nepeMeHHbIMU

54

34

5.02

PelueHue 3aga4 ¢ NOMOLLbHO
CUCTEM YpaBHEHWI BTOPOI CTENEHU

55

35

7.02

PelueHue 3aga4 ¢ NOMOLLbHO
CUCTEM YpPaBHEHWI BTOPOI CTENEHU

56

36

9.02

OG630pHbIN YPOK Mo TeMe «PelueHne
KBagpaTHbIX HEPaBEHCTB»

57

37

12.02

KoHTponbHasa pa6oTta Ne3 no teme
«PelleHne KBagpaTHbIX
HepaBeHCTB. CUCTEMbl ypaBHEHUIA

C ABYMSl NnepeMeHHbIMU»

Pewamsb kBagpaTtHble
HepaBeHCTBa, UCMNOJb3YS
CXeMy pacrnosioxXeHns
napabosibl OTHOCUTENIbHO
ocu abcuucc.

OnucbkiBams rpauyeckn
 MeTop pelueHuns
CUCTEMbI ABYX ypaBHEHUN
C BYMS NEePEMEHHbIMN,
MeTof NOACTaHOBKMN U
MeTO[ CNOXeHUs A1
peLleHnss CUCTEMbI ABYX
ypaBHEHWI C ABYMS
nepeMeHHbIMW, OIHO 13
KOTOPbIX HE ABNSAETCH
NINHENHbIM.

Pewamb TEKCTOBble
3a7a4n, B KOTOPbIX
cuctema AByx ypaBHEHNI
C ABYMsi NepeMeHHbIMY
sIBNsieTcs
MaTeMaTNYecKol
MOAE/NbI0 peasibHOro
npouecca,

N MHTEPNPEeTMPOoBaTb
pe3ynbTaT peLleHus
cucTemsl

MpusodumMb npuUMepsbI
MaTeMaTnyecKunx
mMoaenei peanbHbIX
CUTyaLWiA; NPUKIaAHbIX
3agad

Onucbkisams 3Tanbl
peLLeHnst NpUKNaaHoi
3agaun.

Cnasa 3. dnemeHMbI NPUKIAOHOU MameMamuku

(15 yacos)

815. MNpOLEHTHbI

e pacuetbl (2 yaca)

58

1

14.02

MPOLEHTHbIE pacyeTsbl

59

2

16.02

MPOLEHTHbIE pacyeThl

§16. AGCOMIOTHAA N OTHOCUTENbHAA NorpewHocTn (1 yac)

lMpusooums rpumepb!:
MPUBNVKEHHBIX BETNYMH;
1CNo/Ib30BaHUA
KOMOMHATOPHbIX NpaBu
CYMMbI U NPOU3BEAEHUS;
cny4aliHbIX COObITWIA, BK/IHOYas




60 3 19.02 AGCO/0THas N OTHOCUTEe TIbHasA A,0CTOBEPHbIE 1 HEBO3MOXHbIE
MorpeLIHocTH COObITUS; OMNbITOB C
PaBHOBEPOATHLIMU NCXO4aMU;
817. OCHOBHble NpaBuJla KOMGUHATOPUKHM (3 yaca) npecTaBNeHNS
61 4 21.02 KombuHaTtopHoe npasuio CyMmbl CTarucT. AaHHbIX B BIAE
Tabnvy, guarpamm, rpadouKos;
62 5 23.02 KombuHaTtopHoe npasusio MCMOMb30BaHNS
npounsBeAeHns BEPOATHOCTHbIX CBOMETB
63 6 26.02 Kom6uHaTopHOE NpaBusio OKPYXKAIOLLMX ABNEHIT.
NDOV3BeaeHNS dopmysiuposams: .
p - il onpeaeﬂeHu,q: abCcontoTHOM
§18. YacToTa N BEpOATHOCTb C/Iy4allHOro coobiTna (2 yaca) NOrpeLUHOCTUN, OTHOCUTEbHOI
NorpeLHoOCTN, 4OCTOBEPHOIO
64 7 28.02 l—IaCTOIa N BEPOATHOCTb COBBITUS], HEBO3MOXKHOTO
C/ly4aiHoro cobbITus COBLITUS; KNaccuyeckoe
65 8 2.03 YacToTa 1 BepoATHOCTb onpe/eneHne BEePOATHOCTY;
C/Ty4ailHOro coobITus npasu/ia; KOM61HaTopHoe
§19. Knaccuueckoe onpeeneHne BepoaTHOCTU (2 yaca) MPaBuno CymMmel,
KOMOVHATOPHOE Npasuio
66 9 5.03 Knaccuyeckoe onpepneneHuve npousBeeHus.
BepOﬂTHOCTVl MosACHATL 1 3anucbliBaTb
hopMyny CNOXHbIX MPOLEHTOB.
67 10 7.03 Knaccuyeckoe onpegeneHuve MPOBOATH NPOLEHTHBIE
BEpPOATHOCTH pacy&Thbl C NCMONb30BAHNEM
§20. HauanbHble cBefleHNA 0 cTaTUCTUKe (3 yaca) CNOXHbIX NPOLLEHTOB.
Haxodumb TOYHOCTb
68 11 1203 C60p .D.aHHle CI'IOCO6I:I npm6n|/|)KEHV|;| no Ta6n|/||_|'e
npeactaBneHns gaHHbIX U X NPUGANXK. 3HAYEHWI BENNYMHBI.
aHan3 VMcnonb3osaTtb pas3nuyHbie
69 12 14.03 CTaTUCTUYECKME XapaKTEPUCTUKY (hOpME! 3aMMCH NPHBAIK.
3Ha4YeHuna Be/TIMYUNHLI.
ANA aHannsa faHHbIX OueHuBaTb NPUGNX.
70 13 16.03 PelleHne cTaTncTtnyecknx sagad 3HaYeHMe BeMINUVHBI.
v lMposodumsb OnbIThl CO
71 14 21.03 OG630pHbI YPOK no Temg CNYYaliHBIMU MCXOAAMM.
«INIEMEHTb! NPUKNAAHOW | MoscHaATs 1 3anucbiBaTh
MaTeMaTuKmn» dhopmMyny HaxoxaeHus
4YaCTOThbl CﬂyLIaVIHOFO cobObITHA.
72 15 19.03 KoHTponbHasa pa6ota Ne4 no S;p”;;i%;i;g%g;:br‘(’)”e”Ky
TeMme «3sIeMeHTbl NPUKIagHON COBbITUS. HaxoauTe
MaTeMaTuKmn» BEPOSATHOCTb C/ly4yaliHoro
CcoObITUA B OMbITax C
PaBHOBEPOATHLIMIU NCXOAAaAMWN.
OnucbkiBamsb 3Tanbl CTaTUCTUY.
nccneposaHus. OdhopmnaTb
WHp-UMI0 B BUAE Tabnuu n
Avarpamm. N3BnekaTb MHG-
LuMIoKn3 Tabnuy, u gmarpamm.
HaxoguTb n npnBoauTb
npumMepbl NCMNoJib3-4
CTaTUCTUYECKNX XapPaKTEePUCTUK
COBOKYMNHOCTWU AaHHbIX:
cpefHee 3HayeHve, Moaa,
pasmax, megvaHa BblI6opku
nasa 4. Yucnosble nocsredosamesibHocmu (17 yacos)
§21. Yncnosble nocnegoBartenbHocTn (1 yac) lMpusooumbnpumMepbI: NOCnN
efoBaTesibHOCTEN;
73 1 23.03 Yuncnosbie nocnegoBarTesibHOCTH i

§22. Apudpmetuyeckas nporpeccus (4 yaca)

I'IOCI'IE,EI,OB&TEJ'II:HOCTE‘VI, B




74 2 2.04 ApudmeTryeckas nporpeccus
75 3 4.04 ApudmeTryeckasn nporpeccus
76 4 6.04 ApurdhmeTryeckasn nporpeccus
77 5 9.04 ApudhmeTryeckasn nporpeccus

§23. Cymma nnepBbIX

uneHoB apucmMmeTnUeckon nporpeccumn (3

yaca)

78 6 11.04 CymMmma nnepBbIX Y1EHOB
apnMeTU4eCcKoin nporpeccuu

79 7 13.04 CymMma nnepBbIX Y1IEHOB
apnMeTU4eCcKoin nporpeccuu

80 8 16.04 CymMmma nnepBbIX Y1EHOB
apnMeTU4ecKoin nporpeccuu

§24. reomeTpunyeckas nporpeccusa (3 yaca)
81 9 18.04 "eomeTpuyeckas nporpeccus
82 10 20.04 ['eomeTpuyeckasa nporpeccus
83 11 23.04 ["feomeTpuyeckasa nporpeccus

§25. Cymma nnepBbIX YN€HO

B reomeTpuU4ecKon nporpeccumn

(2 yaca)
84 12 25.04 CymMmma nnepBbIX Y1EHOB
reomeTpu4eckor nporpeccum
85 13 27.04 CymMma nnepBbIX Y1EHOB

reoMeTpu4eckoli nporpeccuy

§26. Cymma 6ecKkoHey

HOli reomeTpuUeckoii nporpeccumn (2 yaca)

86 14 30.04 CyMma 6eCKOHEeYHOIA
reoMeTpu4eckon nporpeccum

87 15 4.05 CyMma 6eCKOHEeYHOIA
reoMeTpu4eckon nporpeccum

88 16 7.05 O630pHbIiA YPOK no Teme
«YuncnoBble nocnefoBaTreIbHOCTU»

89 17 11.05 KoHTponbHaa pa6ota Ne5 no

Teme «YHucnosBble
nocnepoBaTtesibHOCTN »

4yacTHOCTU
apvdmeTnyYeckoi 1
reoMeTpPUYECKOi
nporpeccui;
NCMob30BaHNs
nocriegoBatenbHOCTel B
peasnibHOM XW3HW; 3a4a4, B
KOTOpbIX paccmaTpuBaroTcs
CYMMbI C 6ECKOHEYHbIM
4MC/IOM Cnaraembix.
OnuckiBams: NoHATNE
nocnenoBaTesibHOCTH,
uneHa
nocnefoBaTesibHOCTH,
cnocob6bl 3a4aHnA
nocnenoBaTesibHOCTK.
Bbiquc/isimes YneHsol
nocnenoBaTesibHOCTH,
3a,aHHOI chopmyioit n-ro
ysieHa Un PeKyppPeHTHO.
Popmysiuposams:
onpedesieHus: apumeTnye
CKOW nporpeccuu,
reoMeTpPUYECKOiA
nporpeccuu;

csolicmasa 4neHoB
reoMeTpUYeCcKoii n
apudgmeTnyeckoi
nporpeccui.

3adasamb apudmeTU4ecKy
t0 1 TeOMETPUYECKYHO
nporpeccun pekyppeHTHO.
3anuckiBamb W rosicHIMb
OpMy/ibl 0OLLErO YnieHa
apugmeTN4ecKon n
reomMeTpryecKom
nporpeccui.

3anuckisamb 1 0okasbisam
b: hopmy bl

CYMMbI N NepBbIX Y1EHOB
apumeTN4ecKon n
reoMeTpuYecKoi
nporpeccuii; opMyIbl,
BblpaXaroLLme CBONCTBa
Y/1IeHOB apuUhMeTUYeCKom 1
reoMeTpuYecKoi
NpPOrpeccuil.

Bbrqucisms cymmy
6eCcKoHeYHoi
reoMeTpUYeCcKoi
nporpeccuu, y Kotopon | q |
< 1. lpepcraBnATb
6ecKoHeYHble
nepuoguyeckme gpobu B
BMAEe 00bIKHOBEHHbIX

MosmopeHue u cucmemamu3sayusi y4e6Ho20 mamepuasa




(9 yacos)

90 14.05 [JelicTBus C paunoHabHbIMK
Apob6samun

91 16.05 CeoiictBa CTeneHn C  UeNbim
nokasaresiem

92 18.05 CaoiicTBa apumeTmyeckoro
KBaZPaTHOIo KOpHS

93 21.05 KBagpaTtHble ypaBHeHus. Teopema
BueTta

94 23.05 CucTeMbl JIMHENHbIX HEpPaBEHCTB C
OlHOWN nepeMeHHOW

95 25.05 KBagpatnuHaa doyHKUuA, ee rpadomk
N CBOWCTBa

96 9.03 PeweHne kBagpaTHbIX HEPaBEHCTB

97 2.05 CucTteMbl ypaBHEHWA C [BYyMS
nepemMeHHbIMU

98 9.05 SnemMeHThI npuknagHom
mMaTemaTtuku

PeauoHa/ibHble nNposepoYHbie pabomsbl (4 yaca)
99 18.10 PMNP
100 20.10 Ha PMNP
reomeTtpu
0
101 20.12 PMNP
102 22.12 PIMP







