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[losicuuTenbHas 3anMcKa
Pabouas nporpamma no anre6pe mwist 9 kiacca CoCTaBlIeHA HA OCHOBE QyHIaMEeHTAIbHOT'O
sAlpa coaepkanus oduero o6pasoBanus, TpeGOBaHU K pPe3ynbTaTaM OCBOCHHUS o0pazoBarebHOM

IPOrpaMMBbl OCHOBHOTO 0011ero o6pasoBaHus, MPEICTABICHHBIX B (eaepaTbHOM roCy1apCcTBEHHOM

00pa3oBaTeNbHOM ~CTaHIapTe OCHOBHOTrO O0OIIero 06pa3oBaHus, yTBepxkIeHHOM [Ipukaszom

Munncrepersa o6pazoBanus u Hayku Poccuiickoit Oeneparmm ot «17%» aexabpst 2010 r. Ne 1897

» Ha OCHOBE aBTOpCKOH mporpammbl A.I'. Mepsnsx, B.B. [Tononckuit, M.C. Skup, E.B. byiko

(Maremaruka: nporpammsr: 5—11 wiaccer A.I'. Mepsisik, B.B. [Tononckuit, M.C. Skup, E.B.

byuko/. — M.: Benrana-I'pad, 2014.

Pabouas nporpamma peanusyercs yepes YMK:

— Aure0Opa 8kiacc YueOHHUK JULsl yqaluxcs o6meo6pa3oBaTesbHbIX opranuszauuit / A.I'. Mep3sk,
B.b.Iononckuit, M.C.Skup u ap.; M.: Benrana-I'pad, 2019 r.

CornacHo yueOHOMY IMIaHy yupeKIeHMs Ha PEalH3aliio ITOMH IIPOrpaMMbl OTBOJUTCS 3
yaca B Hezenro, 102 gaca B rog

Pasnen 1. [lnannpyembie pesybTabl 0coBeHHs yHeGHOr0 mpeMeTa

JInuHocTHbBIE:

Obyuatowuii nayuumes:

— OTBCTCTBCHHOMY OTHOIICHHMIOK YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOY4YaloIMXCsS K
CaMOpa3sBUTHIO U CaMOOOPAa30BAHUIO Ha OCHOBE MOTHBAIMU K OOYUYEHHIO U MO3HAHHUIO;

— (opMHUpOBaTh KOMMYHHKATHBHBICKOMIETEHTHOCTH B OOIIGHMH | COTPYAHHUYECTBE CO
CBCPCTHHKAMH, CTaplIMMH M MIJAAUIAMH B 00pa3oBaTeIbHOM, yueGHO-HCClIeI0BaTEe/IbCKOM,
TBOPYECKOM U APYTUX BHIAX JACATENLHOCTH;

— 4CHO, TOYHO, FPAMOTHO M3J1araTh CBOHM MbIC/IM B YCTHOM M MMCHbMEHHON peYH, TOHUMATh CMBICIT
TIOCTABJICHHOH 3a1a4H, BBICTPAUBATh ApIyMEHTALHIO, IIPUBOAUTD IPUMEPHI H KOHTPIPHMEpbL;

— YMCHHS KOHTPOJHMPOBATH IIPOLECC U Pe3yIbTaT yUeOHOM MATEMATHYECKOH AeSITeIbHOCTH.

Obyuarowuiics, NOLYHUm 803MONCHOCIIb HAYYUMbCSL.

— TIpUMCHATH CPBOHAYANILHOCIIPECTABICHHEO MATEMATHUECKOM HayKe KaK cepe YeoBeuecKoil
AEATENILHOCTH, 00 JTanax e€ pa3sBUTUs, 0 € 3HAYUMOCTH TS PA3BHTUS IUBHIIM3ALINN:

— KPHTHYHOCTH MBINUICHHUS, YMEHHs paclio3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHHSI,
OTJIHYaTh FMIIOTE3Y OT (haKTa;

— KpCaTHBHOCTH MBILULICHHS, WHHLHUATHBBL, HAXOMYMBOCTH, aKTHBHOCTH TIIPH pelICHHH
apu(pMeTHYEeCKHX 3a/1a4;

— dopMupoBaHHs CHOCOGHOCTH K MOLHOHAIBLHOMY BOCHPHSTHIO MATEMaTHUECKMX OOBEKTOB.
3aj1a4, peIICHUH, paccy K IeHH.

MertanpeamerHbie pe3yibTaThI:

Pezynamuenvie YYI:

Obyuarowuiics nayuumcsi:

— CamoCTOATENBHO  OOHapyxuBaTh ¥ (OPMYIHpOBaTH  1pobiaeMy B KIACCHOH
VH/IUBUTYaJIbHON y4eOHOMN JeATeIbHOCTH;

— BBIUIBHTATh BEPCHM pELICHHs NPOOJIEMbl, OCO3HABaTh KOHEUHBIN pe3ysbTaT, BHIOMPATh
CpCACTBA NOCTUIKECHH S LISTH U3 TTPEUIOKEHHBIX MJTH UX UCKATh CAMOCTOSTENBHO;

— COCTaBIATh (WHAMBHIYAIbHO UIIM B IPYIIIE) [UIAH PEUIEHHs IPOGIeMb! (BBITOIHEHUS [IPOEKTA);
paboTas 10 TNPENIOKEHHOMY HIIM CaMOCTOSITEIBHO COCTaBJICHHOMY ILJIaHy, HCII0JIb30BaTh
Hapsly ¢ OCHOBHBIMM W JIONIOJIHUTEJBHBIE  CpeJcTBA  (CHpaBOYHAs  JIMTEpaTypa,
CJIOXKHBIC  IIPUOOPBI, KOMIIBIOTED);

— CaMOCTOSTE/IbHO OCO3HABaTh MPHUYMHBI CBOErO yCIeXa WM HEYCIeXa M HaXOJUTh CIOCOObI
BBIXOJIa U3 CUTYyallMH Heycliexa,



YMETb  OLEHHUTh CTENEHb YCHEIIHOCTH CBOEH WHAMBHUAYAJBHOH  00pa3oBaTeabHON
JICSITEJIBHOCTH;

CIIOCOOHOCTH ~ a[eKBAaTHO OLEHUBATh MPABUIBHOCTH WM  OIMIMOOYHOCTH  BBIIIOJHEHHS
yueOHO# 3anaun, e€ 00BbEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELIeHHUS;
yCTaHaBIMBaTL  IPUYMHHO-CIIEJCTBEHHBIE CBSI3U;  CTPOUTH JIOTHUECKHME  CYXJIEHHS,
YMO3aKJIIoueHHs! (MHIyKTUBHBIE, TElyKTUBHBIE U 110 aHAJIOTHH) U BBIBOJIBL;

COo31aBaTh, IPUMEHATH U INPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIHUYECKHE CPEICTBA, MOJIEIH H
CXEMBI ISl pelIeHHus] yueOHbIX U 03HABATEIbHBIX 33,144,

00111en0Ib30BaATETbCKOM KOMIIETEHTHOCTH B obnacTu HCIIOJIB30BaHUSI
MH(pOPMAMOHHO-KOMMYHHUKAMOHHBIX TexHoaoruit (MKT-komnerentHoctit); [lpopMuUpoBaTh
MepBOHAYATBHBIE IOpeICTaBICHUsT 00 HIesX U O MeToJaX MareMaTHKH Kak 00

YHUBEPCAIILHOM $I3bIKE HAYKU U TEXHUKH,

BUJIETh MaTEMATHUYECKYIO 3a/1ady B IPYTUX JUCIHUILTHHAX, B OKPYKAIOIIEHN KU3HM,

MMOHUMATh M HCIOJIb30BaTh MATEMATHYECKUE CPEACTBA HAMBSIIHOCTH  (PHCYHKH, YEpPTEXKH,
CXEMBI U JIp.) ISl UIUTIOCTPALIMU, MHTEPIIPETAIIH, apI'yMEHTALUH;

MOHMMATh  CYHUIHOCTb  QITOPUTMHYECKHX  MNpPEINUCaHHd U NeicTBOBaTh B
COOTBETCTBUM  C IPEIOKEHHBIM aJITOPHTMOM.

Obyualowuiics NOIYYUM BO3IMOICHOCb HAYYUMBCA!

MJIAHKUPOBATEH CBOIO MHAMBUIYaIbHYIO 00Pa30BaTENbHYIO TPACKTOPHUIO;

OJIb30BATLCSl  BHIPAOOTAHHBIMU KPUTEPUSIMH OICHKH W CAMOOIIEHKH, HMCXOAs U3 IelH
1 UMEIOIIMUXCS KPUTEPUEB, pasiinyasi pe3yybTar U CriocoObl I1eHCTBHIA,

CaMOCTOSITC/IbHO ~ IUIAHMPOBATH ~AJIBTEPHATHBHBIE IyTH JOCTHIXKEHHS LieJei, OCO3HaAHHO
BbIOMpaTh Haubosee 2 HeKTUBHBIE CIIOCOOBI peleH sl Y4eOHBIX U II03HABATEIbHBIX 33/1aY;
HAXOJUTh B  Pa3JMYHBIX HMCTOYHMKAX HMHYOPMAIMIO, HEOOXOAUMYIO JUI  pELICHHs
MaTeMaTHYeCKuX MpoOJIeM, M MPEACTaBIATh €€ B NOHATHON (opMe; NMPUHMMATL pEIeHHE
B YCJIOBHSIX HENOJHOW M M3OBITOYHOH, TOUHOH U BEPOSTHOCTHOU MH(OPMAIWH;

BBIJIBUTATh THIOTE3bl IPU PENICHUH Y4YeOHBIX 3a7ay M TOHHMaHHS HEOOXOIMMOCTH HX
[IPOBEPKH;

CaMOCTOSITC/IbHO ~ CTaBUTh [€JIH, BBHIOMpAaTh M CO37aBaTh QITOPUTMBI JUIS  pEIIEHUS
y4EOHBIX MaTeMaTHYECKUX MPobIIeMm;

[JIaHUPOBATH 51 OCYILICCTBIIATH ACATCIIBHOCTD, HaIpaBJICHHYIO Ha pemeHune
3a/1a4 UCCIIEN0OBATEIIBCKOTO XapaKTepa.

Kommynuxkamuenvie YY/I:
Obyuarowutica Hayuumes:

OpraHu30BbIBaTh y4eOHOE COTPYJAHMYECTBO M COBMECTHYIO JESTEJIbHOCTH C yYUTElIeM
¥ CBEPCTHUKAMM;

ONMpEeACISITh UEIH, pacnpeneasaTb (YHKIMH W pOJMM YYaCTHHUKOB, B3aMMOJICHCTBOBATH M
HaXOUTh 001IHe CIIOcOObI paboTEHI;

pa6OTaTb B TpyHnmne: HaXOAWUTh ob1ee pemenue u paspeuarb KOH(i)JII/IKTI)I Ha OCHOBE
COTIJIACOBAHMS MO3ULIMN U yq'e'Ta HUHTEPECOB;

CIywmaTh napTaépa; GopMyInpoBaTh, ApryMEHTHPOBATH CBOE MHEHHE.

Obyuarowuiics NOIYYUM BO3MONCHOCTb HAYYUMBCA.

CaMOCTOSITEJIbHO OPraHU30BBIBATH yueOHOE B3aUMOJEHCTBHE B Tpymre (ONpenensaTs obuiue
LEJIH, I0rOBapUBATHLCS IPYT C APYTOM H T.[1.);

OTCTauBast CBOIO TOUKY 3PEHHUSI, IIPUBOIUTH apryMEHTHI, HOATBEPXkaast UX (pakramu;

B IUCKYCCUHM YMETh BBIIBUHYTH KOHTPAPTYMEHTHI;



YUHUTBCS  KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHMIO, C JOCTOMHCTBOM IPM3HABATh
OMIMO0YHOCTH CBOErO MHEHHS (€CIIH OHO TAKOBO) M KOPPEKTHPOBATH €r0;

[IOHMMas  TO3HLHUIO  JPYroro, pajjiM4arh B €r0 pPeYd: MHEHHE (TOYKY 3peHHs),
AI0KA3aTe/IbCTBO (apryMEHTHI), (PaKThI; TUIIOTE3bl, AKCHOMBI, TEOPHH.

Ios3nasamenvuvie YY/:
Obyuarowguiics nayuumesi:

CTPOMTH  JIOTHYECKM  ODOCHOBAHHOE  pacCyXJICHHE,  BKJIIOYAIOIIEE  YCTAHOBJICHHE
[PUYHHHO-CIIEICTBEHHBIX CBS3€EH;

BBIUMTBIBATh BCC YPOBHH TEKCTOBOH HH(OpMaIWy;

YMETb  ONpPEICNATh  BO3MOMHBIC HCTOYHMKH HEOOXOIMMBIX — CBEIACHHMH, IIPOM3BOIUTE
MOUCK HH(OPMALMH, AHATM3UPOBATH M OLCHUBATH €€ JI0CTOBEPHOCTH;

co3/laBaTh MaTEMATHYECKUE MOJIEIIH;

NpeoOpasoBbIBATE MHPOPMALHMIO H3 OAHOTO BHIA B JPYroil (TaGiHIy B TEKCT, qMarpammy u
np.).

Obyualowuiics 603MOACHOCIb HAYYUMBCSL:

aHaJIM3UpOBaTh, CPABHUBATH, KIACCH(PUIMPOBATH 1 06001aTh (HAKTHI U SBICHUS,

OCYIIECTBJIATh CPAaBHEHHUE, KHaCCH(bHKaHHIO, CaMOCTOSTEIIbHO BI)I6I/Ipa${ OCHOBaHHUS U KPUTCPUH
JUISL YKa3aHHBIX JIOTUHYECKUX onepannﬁ;

CaMOCTOSITEJIbHO UCIIOJIb30BATh pa3IvyHbIe BU/IbI YTEHUS (u3yuarotee,
IPOCMOTPOBOE, 03HAKOMHUTEJILHOE, TOUCKOBOE), PUEMBI CITYLIIAHUSL.

HCIIOJIb30BATD MATCMAaTHYECKME CPEACTBA UL WU3YYEHMs M ONHCAHMS PEalbHbIX MPOLECCOB
U SIBJICHUI;

HE3aBUCUMOCTH U KPUTHYHOCTHU MBIIIIJICHUS.

[IpeamerHnbie:
Ypasunenusn
Obyyarowuiics Hayuumes.:

pelIaTh CUCTEMBI IBYX YPaBHEHHMH C ABYMs IIEPEMEHHBIMHU;
NIOHUMATh YPABHEHHE KaK BaXKHEHIIYIO MATEMaTHYECKYIO MOJIEIb JUISl ONMCAHUS M H3yUeHMUs
Pa3HOOOpPA3HBIX PeAIbHBIX CHTYAIMH, PEIIaTh TEKCTOBBIE 3a/1a4l aIre0panuecKuM METOIOM:;

NPUMEHSATE TpapUIecKue IPeICTABICHUS Ul HCCIICAOBAHUS U PEUTEHHUs CHCTEM yPaBHEHHH ¢
JIBYMSI IEPEMEHHBIMH.

Obyyuarowuiics, nOIYYUmM 603MOICHOCb !

OBJIAZICTh CICIHATLHBIMUA MPHEMaMH PEIICHHS CHCTEM YDPaBHEHHI; YBEPEHHO NPHUMEHSATH
anmnapaTr ypaBHCHWH [JIss pEUICHHS pa3sHOOOpa3HBIX 3ajau M3 MaTeMaTHKH,  CMEKHBIX
IPEIMETOB, MTPAKTUKH;

NIPUMEHATH IpaQuuecKue IIPEICTABICHHS UTS HCCIEJOBAHHS CUCTEM YPABHEHHUH, COEPIKALIHX
OyKBeHHBIE KO DUIIHEHTHI.

Hepasencmea
Obyuarowguiics nayuumes:

IIOHUMATh TEPMHUHOJIOTHIO M CHMBOJIMKY, CBA3aHHBIC C OTHOIICHHEM HEPABEHCTBA, CBOMCTBA
YUCJIOBBIX HEPABEHCT;

pellaTh JIMHCHHBIC HEPABEHCTBA C ONHOM NEPEMEHHON M MX CHCTEMBI, PellaTh KBAJIpPATHBIC
HEPaBEHCTBA C ONOPOH Ha rpaduyecKue

IPEJICTaBIICHUS;

NPUMEHATE anapaT HePaBeHCTB JUI PELICHHU 3a1a4 U3 Pa3iIMYHbIX Pa3/IesioB Kypea.

OﬁyLlCIIOWLlI:lC}l noxydum 603MONCHOCMD.!



OBJIAJIETh PA3HOOOPa3sHBIMM NPHEMAMM JIOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO MPHMEHSThH
anrnapaT HEPaBEHCTB Ul PEHICHUS pa3HOOOPa3HBIX MaTEMaTHUECKHUX 3a/1a4, 3a1a4 U3 CMEKHBIX
MPEIMETOB U MPAKTHKHU;

NPUMEHATEH rpauecKue MpeICTABICHNS [Tl HCCIICA0OBAHMS HEPABEHCTB, CHCTEM HEPABEHCTB,
cozeprkalux OykBeHHbIe KO3()DUIIHEHTEI.

Dyukyuu

Obyuarowuiics nayuumesi:

MOHUMATh M HCIOJIb30BATh (DYHKIMOHAIBHBIC IOHSATHS, S3bIK (TEPMHHBI, CHMBOJIHYECKHE
o003HaYCHUS ),

CTPOUThL IpaMKH >JIE€MEHTAPHBIX (YHKIMHA, MCCIIeOBAaTh CBOMCTBA YMCIOBBIX (YHKIMH Ha
OCHOBE U3yYEHHS MIOBEJCHUSI UX TPahUKOB;

MOHUMAaTh (DYHKIHMIO KaK BaXKHEHIIYI0 MAaTEMaTHYECKYI0 MOJENb JUIS ONUCAHHs IIPOIECCOB H
SIBICHUH  OKPY)KAIOILEr0 MHpa, NPUMEHSTh (QYHKIHOHAILHBIA S3BIK JUI  OIMHCAHHUS |
MCCJIEIOBAHUS 3aBUCUMOCTEH MEX Y (PU3NISCKUMHU BETHYMHAMU;

MIOHMMaTb ¥  HUCNOJb30BaTh S3bIK  IOCJIENOBATENBHOCTEH (TEPMHHBI, CHMBOJIMYECKUE
0003HaueHHS);

NPUMEHSATH (OPMYJIBI, CBS3aHHBIE C APU(PMETHYECKOH M T'€OMETPUUECKOH MPOrpeccHsiMH,
anmnapar, c(hOpMUPOBAHHBIN NPH U3YYEHUH JIPYTHX Pa3zeioB Kypca, K peleHHIo 3a1ad, B TOM
YUCJIE C KOHTEKCTOM M3 PeaIbHOM JKHU3HH.

Obyuaiowuiics NOIYYUM BO3ZMONCHOCHIb!

IPOBOJIUTH HCCJIEOBAHMUS, CBS3aHHbIE C H3y4YEHHEM CBOWCTB (DYHKIMH, B TOM 4YHCIE C
MCIIOJIb30BaHMEM KOMITBIOTEPA; Ha OCHOBE IpaMKOB M3YYEHHBIX (YHKIHH CTPOHTH Gosee
CJI0XKHBIE IpaUKH (KyCOYHO-3aJaHHbIE, C «BBIKOJIOTHIMU» TOUKAMH U T.II.);

MCIIONB30BaTh  (YHKUMOHANbHBIE — MPEJICTABICHMS W CBOMCTBA  (DYHKUHMI  pelreHus
MaTeMaTHYeCKHX 3a/1a4 U3 Pa3InYHbIX Pa3jIesioB Kypca;

perath KOMOMHMPOBAHHBIE 3a/la4 C MPUMEHEHHEM (OPMYII 7-TO WieHa M CyMMBI IEpBBIX 7
YICHOB apu(METHYECKOH M IE€OMETPUYECKOM MPOrPEeCcCHi, MPUMEHS TpPH 3TOM Aammapat
YPaBHEHUH U HEPABEHCTB;

NOHUMATh apU(PMETHYECKYI0 M T'€OMETPHYECKYIO IPOrpeccHH Kak (YHKIMM HATYpaIbHOTO

apryMeHTa; CBs3bIBaTh apu(METHYECKYIO MPOrPECCHIO C THHEHHBIM POCTOM, FE€OMETPHYECKYIO
— C OKCHOHEHIIMAIBHBIM POCTOM.

dnemenmol NPUKNAOHOU MAMEMAMUKU
Obyyaiowuiics nayuumes:

HCIIOJIB30BaTb B XOAE pEHICHUs 3anayd SJICMCHTAPHBIEC IIPCACTABJICHUSI, CBSI3aHHBIE C
l'IpI/I6HI/I)KéHHI:IMI/I 3HAYCHHUSIMH BCIIMYUH,

MCII0JIB30BATh MPOCTEHIIINE CIIOCOOBI NIPECTABICHUS U aHAIM3a CTATHCTHYECKUX JAHHBIX,
HaxXOUTh OTHOCHUTEJILHYIO YaCTOTY U BEPOSITHOCTH CIIyY4aiHOTO COOBITHS;

peiuarb KOM6HHaTOpHBI€ 3a/1a4u¥ HA HaXO0XKACHUE YMCIIa 00BEKTOB UIIH KOM6I/IHaI_lI/II‘/'I.

Obyuarowuiicst NOIYYUM 603MONCHOCMb.!

MOHATH, YTO YMCJIOBBIE [TaHHbBIC, KOTOPHIE HCIOJB3YIOTCS JUIS XapaKTEPUCTHKH OOBEKTOB
OKpYI)KalOIIEro MHUpa, SBISIOTCS MPEUMYLIECTBEHHO MPHOMKEHHBIMU, 4YTO 1O 3aMHCH
NPUOIMKEHHBIX 3HAYCHUH, COlepIKAIKMXCS B HHDOPMALIMOHHBIX HCTOYHUKAX, MOYKHO CYIUTH O
MOrPEITHOCTH NPUOTHIKEHUS;

MOHATh, 4YTO IMOrPEHIHOCTh pe3yJbTaTa BBIYMCIEHUH [O/DKHA OBITH COM3MEpUMa ¢
MOrPENTHOCTBIO UCXOIHBIX JaHHBIX;



~ TNpHOOPECTH NePBOHAYANBHBIA OIBIT OPraHM3aMu cOopa JaHHBIX IpU IIPOBEIECHUH OMpoca
OOIIECTBEHHOrO MHEHHS, OCYIIECTBIISTh X AHANM3, IPEACTABIATE pe3yNbTaThl ONpPOCa B BHJIE
Ta0JIHLBL, THarpaMMBIL;

— TIPHOOPECTH ONBIT TMPOBENCHHS CIYYaHBIX OKCIEPHMEHTOB, B TOM YHCIE C [OMOLILIO
KOMIILIOTEPHOTO MOJICIMPOBAHMS, HHTEPIIPETALIMH UX PE3YJIbTATOB;

— Hay4uTbCs HEKOTOPBIM CIHELHAIBHBIM IIPUEMAM PelleHHs] KOMOWHATOPHBIX 3a/1au.

Pasznen 2. Cnepixanue Tem yue6HOro Kypca
Hepagencmea

YucioBble HEPAaBEHCTBA M MX CBOMCTBA. [lOWIEHHOE ClIOKEHHE U YMHOKEHHE YHCIIOBBIX
HEepaBeHCTB. JInHelHbIe HepaBEeHCTBA ¢ O/IHOM IEPeMEHHON U HX CHCTEMBL,

OcHOBHasl  1eJTb: MO3HAKOMHUTH OOYHAIOIIMXCS ¢ IPUMEHEHHE: HEPABEHCTB ISl OLICHKH 3HAYEHU
BBIP)KEHHH, BBIPA0OTaTh YMEHME pEIIaTh JIMHEHHbIE HEPaBEeHCTBA C OJIHOM NEPEMEHHON U uX
cucteMbl. CBOHCTBA YMC/IOBBIX HEPABEHCTB COCTABIIAIOT Ty a3y, Ha KOTOPOM OCHOBAHO pEIICHHE
JIMHEHHBIX HEPABEHCTB C O/IHOH NepeMeHHOH. TeopeMbl 0 MOWIEHHOM CIOKCHHH M YMHOKEHUH
HCPABCHCTB, HAXOAWTH NPUMEHCHHE IPU BBIIOJIHEHUM TNPOCTEHINNX YIPAKHEHHH Ha OLEHKY
BBIDOKEHUH 10 METOAY rpaHull. BBOmaTCS MOHSATHS abCOMIOTHOH IIOTPEIIHOCTH W TOYHOCTH
NPUOJIHIKCHHSI, OTHOCHTENbHON IOIPENIHOCTH. YMEHUs MPOBOIUTH JEAyKTHBHBIE paccyxaeHus
[I0JIy4aloT pasBUTHE KaK MPH NOKA3aTe/bCTBAX yKa3aHHBIX TEOPEM, TaK W IIPH BBIIOJIHCHHH
YIPOKHCHHH Ha J0Ka3aTe/IbCTBA HEPABEHCTB.

B cBsi3u ¢ perienrem JTHHEHHBIX HEPABEHCTB C OIHOM NEPEMEHHO: JAETCS MOHATHE O YHCIOBbIX
IPOMEXKYTKaX, BBOJATCA COOTBETCTBYIOLIME Ha3BaHMsi M 0003HaueHHs. PaccMOTpeHHIO cHeTeM
HCPABCHCTB  OJJHOM IEPEMEHHOH IPEIIIECTBYET O3HAKOMIIEHME YYAIMXCS C  [IOHSTHAMH
nepeceyeHus U O0bEIUHEHHUS MHOXKECTB.

[Ipu pemennn HepaBeHCTB HCIOJB3YIOTCA CBOMCTBA PABHOCHJIBHBIX HEPABEHCTB, KOTOpPbIE
PashACHSIOTCS Ha KOHKPETHBIX IMpuMepax. Ocoboe BHUMaHHE CIIENYyeT yAeNIUTh 0TpaboTKe YMEHMUS
pelaT IpocTeHIIne HepaBeHCTBa Bua ax>b, ax<(0.<="" span="">

B oroii Teme paccmarpuBaeTcs Tak)ke pelIEHHE CHCTEM JBYX JIHHEHHBIX HEPABEHCTB C OJIHOM
NEPEMEHHOM, B YACTHOCTU TAKUX, KOTOPBIE 3aIIMCAHbI B BHJIE JIBOHHBIX HEPABEHCTB.
Keaopamuunan ¢hynkyua

Oynkuus. CBoiicTBa (byHKIII/II/I KBanparnbiii Tpexwien. Pa3noskeHne KBaApaTHOrO TpexwieHa Ha
MHOXHTe M. OYHKIHS y = ax” + bx + ¢, ee cBOHCTRA U rpaduk. CreneHnas GpyHKIHS.

OcHoBHast 1eJb: PACIIMPUTB CBEACHUsS O CBOMCTBAX (YHKIHH, O3HAKOMMTE o0yyJaroImuxes co
CBOHCTBAMH M IpauKOM KBaJpaTHYHON (DYHKIIMH. [

B navane TeMbl cucTeMaTM3MpyloTCs CBeleHHs O (QyHKIUSX. [I0BTOPSIOTCS OCHOBHBIE MOHSTHS:
(yHKUMS, apryMeHT, o6nacTs omnpenenenns GyHKuH, rpaguk. JlaioTes MOHATHS 0 BO3pacTaHUHU M
yObIBaHHM (QYHKIMH, IPOMEKYTKAX 3HAKONOCTOSHCTBA. TeM cambiM co3aaeTcs 6aza s YCBOCHHS
CBOMCTB KBAaJApaTHYHOH M CTENEHHOW (YHKUMH, a Takxke Ui jJajibHeiIero yrityOsenus
(DYHKLMOHATBHBIX TIPEJICTABICHHUIT [IPH U3yHeHNH Kypea aareGpbl i Hauasl aHaiusa.
[ToaroroBuTenbHBIM ArOM K HM3yYCHHIO CBOMCTB KBajpaTHUHON (YHKLMH SIBIAETCS TakKe
PacCMOTPEHHE BONPOCA O KBAAPaTHOM TPEXWICHE W €ro KOPHSX, BBUICICHHH KBaapaTa JBydIeHa
13 KBaJpaTHOI'O TPEXYWICHA, Pa3jI0KEHHH KBaJPATHOI'O TPEXUIEHA HA MHOMKUTEITH.

V3yuenne KBaApaTHYHOH (YHKIMHM HAYHHACTCS ¢ PACCMOTpPeHHs DYHKIMH y = ax’, ee CBOHCTB M
OCO6€HHOCTCH rpaduKa, a TalKe IPYruX YACTHBIX BULOB KBAAPATHYHON (DYHKIHH — (yHKIMH y =
ax’+ b,y = a (x - m)®. Dtu ceemenus UCIIOJIb3YIOTCSL NIPU M3YUEHHH CBOMCTB KBaIIpaTI/I‘{HOI/I
(ynxumu obmero Buna. BaxxHo, 4T0OBI yyamuecs: HOHSIIH, 9TO rpaduk QyHKIHH y = ax’ + bx + ¢
MOXET OBITH TOJIy4YeH U3 rpaduka GYHKIHH Y = aX’ ¢ OMOIIBIO JBYX MapajjiebHBIX IEPEHOCOB,
[Ipuemsl nocrpoenust rpaduka GyHKIME y = ax’ + bx + ¢ 0TpalbaThIBAIOTCS Ha KOHKPETHBIX



npumepax. IIpu sToM ocoboe BHUMaHME CIEAyeT YAEHUTh HOPMHUPOBAHHUIO Y YUAIIUXCS YMEHUs
YKa3pIBaTh KOOP/IMHATHI BEPIIMHBI IIapaboibl, €€ OCh CHMMETPHH, HAIIPaBJIEHUE BETBEH mapabolibl.
[Ipn wm3yuenuu 5TOH Tembl JaibHEHlee pa3BUTHE NOJIy4aeT yYMEHHE HAXOAUTh MO IpauKy
MPOMEKYTKM BO3pacTaHusi M yObIBaHMS (QYHKIUM, a TalOKe MPOMEKYTKH, B KOTOPBIX (YHKIHS
COXpaHSIeT 3HaK.

Obyyarommuecst 3HAKOMSITCS CO CBOMCTBAMH CTENEHHOW (DYHKLMM Y = X" IPU YETHOM M HEUYETHOM
HaTypallbHOM IOKasareje 1. BBoaurcs mnonsarue kopHsS n-H creneHn. OHHM  [OJNYYarOT
MPE/ICTaBICHHE O HAXOX/ICHUH 3HAYEHUH KOPHS C IIOMOIIBIO KaJIbKYJISATOpa, MPUYEM BhIpabOTKa
COOTBETCTBYIOIIUX YMEHUH HE TpeOyercs.

Hepaeencmea c oonoii nepemennoii

[{enbie ypaBHenus. JIpoOHble panuoHansHble ypaBHeHus. HepaBeHCTBa BTOPOI CTENEHM C OJHOM
nepeMeHHol. MeToa HHTepBaJIOB.

OcHoBHasl 1efib: CHCTEMaTU3MPOBaTh M OOOOIIMTH CBEIECHHS O PEIIEHHH IENBIX M IPOOHBIX
palnMoHaNBHBIX YPaBHEHWH € OJHOH NepeMeHHOH, cHOPMHPOBATH YMEHHE pEIaTh HEPABEHCTBA
BHjIa ax° + bx + ¢ >0 umu ax> + bx + ¢ <0,rmea#0.

B oT0ii Teme 3aBepinaeTcs M3ydeHHe PAllMOHAIBHBIX YPaBHEHHM ¢ OJHON mepeMeHHOH. B cBsi3u ¢
STHUM TIPOBOAMTCS HEKOTOpoe obobuieHue u yriayOieHue cBeieHWM 06 ypaBHeHHSX. BBomsrcs
MOHSATHS IIEJIOT0 PAalMOHAJBHOIO YpaBHEHHs W ero creneHu. OOydarommecs 3HAKOMSTCS C
pCIICHHEM YPaBHEHUH TPEThEH CTENEHHM M YETBEPTOH CTEHNEHH C IMOMOIIBIO pa3IoKEHHs Ha
MHOXHTEJIM ¥ BBE/ICHUSI BCIIOMOTATENILHOW MNEpeMEHHOM. METOJ peuieHusl ypaBHEHUH MyTem
BBC/ICHUSI BCIIOMOTraTe/IbHBIX MEPEMEHHBIX OYIET HMIMPOKO MCIOJIb30BAThCS B JajbHEHIEM Mpu
PELIEHUH TPUTOHOMETPUYECKUX, JIOTapH(YMHUYECKHUX M APYTHX BHUIOB YPABHEHHMH,

Pacumpstorest  cBelieHMss O pelleHHH ApOOHBIX pallMOHATBHBIX ypaBHeHui. O6ydaromruecs
3HAKOMSTCS ¢ HEKOTOPBIMH CIIEIMAILHBIMU IIPUEMAMHU PEIICHUS TAKUX YPaBHEHHMH.
dopmupoBaHUe YMEHUii pelaTh HepaBeHCTBA BHIA ax” + bx + + ¢ > 0 win ax’ + bx + c<O, rne a #
0. ocylecTBisieTcs: ¢ O1OPOii Ha CBEACHHUSI O rpadMKe KBAIAPATHYHON (DYHKIIHH.

OOyuaronuecst 3HaKOMATCS ¢ METOJIOM HHTEPBAJIOB, C OMOIIBIO KOTOPOTO PEIIAIOTCs HECIOKHBIC
panMoHaIbHbIE HEPABEHCTRA.

Hepagencmea c 06yma nepemennvimu

YpaBHenue ¢ IByMs IepeMeHHbIMU U ero rpaduk. CuCTeMbl ypaBHEHUI BTOpoii crenenn. Pemrene
3a/1a4 C MOMOIIBIO CHCTEM ypaBHEHUH BTOPOH cTeneHH. HepaBeHCTBa ¢ IByMsI IepeMEHHBIMHA M UX
CUCTEMBI.

OcHoBHasl 1enb: BBIPA0OTaTh yMEHME pPeIliaTh MPOCTEHINME CHCTEMBI, COAEpPKAIINE YpABHEHHE
BTOPO# CTEMEHU C JBYMS NEPEMEHHBIMU, U TEKCTOBBIE 3aJa4M C MOMOILBIO COCTABICHHUS TAKHX
CUCTEM.

B nanHOf Teme 3aBepiaeTcsi M3yuyeHHe CHCTEM YPAaBHEHHH ¢ ABYMs mepeMeHHbIMH. OCHOBHOE
BHUMAaHHE YJIENSACTCSl CHCTEMaM, B KOTOPBIX OJQHO M3 ypaBHEHHM MEpBOW CTENEHH, a JAPYroe
BTOPO#.

M3Bectrpiil 00yyaromumes crnoco® TOACTAHOBKH HAXOMMT 3/1€Ch JaibHeiiIee NpUMEHEHHe |
[103BOJISICT CBOAUTH PEIICHHE TAKUX CHCTEM K PEIICHUIO KBAPATHOTO YPAaBHEHHUSI.

OsnaxomiieHne 00y4yarOmMXCs € NMPUMEPAMH CHCTEM YpPaBHEHHH ¢ JByMS NEpeMEHHBIMH, B
KOTOpBIX 00a ypaBHEHMSI BTOPOH CTENEHH, JO/DKHO OCYHMIECTBISITECS C  JOCTATOUHOM
OCTOPOXKHOCTHIO ¥ OTPAaHUYMBATHCS IPOCTEHIITMMH IPHMEPAMH.

[TpuBreuenne n3secTHbIX 00yHarOMMMCs TPadUKOB MO3BOJISIET IPUBECTH TPUMEPHI IPadHuecKoro
pemienns cucreM ypaBHeHHH. C moMouplo rpadUveckux MPencTaBIeHUH MOKHO HArJISAHO
1oKa3arb 00y4arolMMes, YTO CUCTEMBI IBYX YPABHEHHMIT C IByMs IIEPEMEHHBIMU: BTOPOH CTEIEHH
MOTYT UMETh OJIHO, /IBA, TPH, YETLIPE PELICHUS WM HE UMETh PEIIEHHIA.



PaspaGorannpiit  Marematnueckuit anmapar mosBosser CYHUIECTBEHHO  PACLIMPUTh  KJIace
COACPIKATE/ILHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C TIOMOLIBIO CUCTEM YPABHEHMIL.

V3yuenne TeMbl 3aBepiiaeTcsl BBEICHHEM [TOHSTHIA HEPABCHCTBA JIBYMS IIEPEMEHHBIMH U CHCTEMbI
HEPABCHCTB ¢ ABYMsl [EPEMEHHBIMU. CBeleHUs O TpaduKax ypaBHEHHH ¢ JBYMS [epeMEHHbIMHU
UCTIOMB3YIOTCS IIPH MJITFOCTPALMM MHOXKCCTB PCLICHHH HEKOTOPBIX IPOCTEHIINX HEPaBEHCTB C
JIBYMSsI TIEPEMEHHBIMH U HX CHCTEM.

Inemenmovl nPpUKIAOHOI MamemMamuKu

Maremaruyeckoe moxenuposanue. [IponeHTHbIE pacyeTsl. [IpubnmikeHHbIe  BBIYMCIICHHUSI.
OcHoBHbIE TIpaBWIa KOMOWHATOPHKH. OTHOCHTENBHAS 4YaCTOTA K BEPOSATHOCTL  CIIy4alHOIrO
cobpiTust. Knaccuueckoe omnpesienienue BeposTHOCTH. HauanbHble CBEIeHHS O CTATHCTHKE.
OcHOBHasl 11eJTh: 03HAKOMHTH 00YYAIOIIUXCS C TTIOHATHAMHK [IEPECTAHOBKH, pa3MElLICHHS, COYETAHUSI
U COOTBETCTBYIOWIMMH (OPMyJaMH s MOACYETA MX YHCIA, BBECTH MOHSTHS OTHOCHTEILHON
4aCTOThI ¥ BEPOATHOCTH CIIY4aWHOTO COOBITHSL.

M3yuenue Tembl HauMHaeTCsl C pelleHHs 3a1ad, B KOTOPBIX TpeOyeTcss COCTABUThL Te€ WIIM HHbIE
KOMOHMHALMH 3]EMEHTOB M MOJACYUTATh HX YHCJIO. PasbicHsSeTCs KOMOMHATOPHOE MPABUIIO
YMHOXCHHS, KOTOPOE HUCIIONB3yeTCs B JallbHEHIIEM IpU BbIBoAEe (GOPMYI JUIS MOJCYETa YHMCcia
[ICPECTAHOBOK, pasMElICHUH M co4eraHud. [Ipu M3ydeHHH HaHHOrO MaTepHaga HEOOGXOIMMO
00paTuTh BHHUMaHHE OOYYAIOIMXCS HA pa3IHude [OHSTHI «pasMELICHUE» W «COYETAHHE»,
chOpMHPOBATh Y HUX YMEHHE ONPEENATh, O KAKOM BH/E KOMOMHALHIT HIeT peub B 3aj1a4e.

B nannoit Teme obyuaroruuecs 3HAKOMSTCS ¢ HAYATBHBIMU CBEICHUSIMU 13 TEOPUHU BEPOSTHOCTEH.
BBoantes nousitue «ciyyaitHoe coGBITHEY, «OTHOCHTENIbHAS YACTOTAY, «BEPOATHOCTD CIIyYalHOIO
COOBITHS». PaccMaTpUBAIOTCA CTATUCTMYECKHMM W KJIACCHYECKHH MOIXOMbI K OIIpeJIeIICHUIO
BCPOATHOCTH CJIy4aHHOro coObiths. Bakno o6partuTh BHUMaHMe OGyYaOIHXCS HA TO, YTO
KJIACCHYCCKOE OIPENC/ICHUE BEPOSATHOCTH MOXKHO [PUMEHATH TOTBKO K TAKUM MOJIENSM PeaibHbIX
COOBITHH, B KOTOPBIX BCE HCXOIBI ABJIAIOTCS PABHOBO3MOYKHBIMH,

Yucnoswvie nocnedosamenvnocmu

YHCII0BbIE MOCTIENOBATENILHOCTH. ApHpMeTHYeCKas 1 reoMeTpuveckas rnporpeccuu. Gopmysl m-
FOWICHA M CyMMBI INEDPBBIX N WICHOB NPOrpecCHd. beckoneuHo yObIBaiomas reoMeTphtdeckast
IIPOTPECCHSL,

OcHoOBHas 1enb: 1aTh HOHATHS 06 apu(METHYeCKOH u IEOMETPHYECKON MPOrPeccHsix Kak
YHCIIOBBIX MOCJIENOBATENILHOCTSIX 0COOOT0 BH/IA.

[pn u3ydennu TeMbl BBOXUTCS MOHSTHE MOCIIEI0BATENBHOCTH, Pa3bACHAETCA CMBICI TEPMUHA «N-ii
WICH MOCJICI0BATEIbHOCTHY, BbIPaOATBIBACTCSI YMEHHE HMCIIOJIBb30BATh HMHIEKCHOE 06O03HAUYCHHe.
OTH  CBEIGHHS] HOCAT  BCIOMOraTe/bHbIMH XapakTep M HUCHOJL3YIOTCS  JUIS  W3YueHUsl
apu(METHIECKOH U TeOMETPUUECKOH TTpOrpeccHii.

Pabora ¢ (opmynamu n-ro wieHa W CyMMBI TEpBBIX ra WjeHOB IPOTPECCUi, TOMHMO CBOEIO
OCHOBHOIO ~ HA3HAYCHHMSI,  IO3BOJACT  HEOJHOKPATHO  BO3BPAUIATLCA K BBIYHCICHHSM,
TOXK/ECTBEHHBIM PEOOPA3OBAHUSM, PEIICHUIO YPABHEHUH, HEPABEHCTB, CHCTEM.

PaccmarpuBaroTess  xapakTepucTHYeCKHE CBOWCTBA apuQMETHUECKOH H  reOMeTPHUYECKOil
NPOTPECCHH, 9YTO MO3BOJIICT PACIIMPUTHL KPYT IIPEUIaraeMblX 3a1ad.

Anzebpa 6 ucmopuyeckom pazgumuu

3apoxaenne anreOpel, KHMIa O BOCCTAHOBJIEHHM M IPOTUBOIIOCTABICHUHM Myxammena alib-
Xopesmu. Mcropust (opMHpPOBaHHS MaTEMaTHUECKOrO s3bIKA. Hcropust pa3BuTus 1OHATHS
GyHKIHH,

JI.®. Marnuukwuit. ITJI. YeGemmes. H.U. JloGauesckuii. B.SI. bynskosckuii. A.H. Konmoropos. @.
Buer. I1. ®epma. P. Jlexapr. H. Tapramssa. JI. Kapaano. H. AGens. B. TTackans. JI. [usanckuii. K,
[aycc.

Iloemopenue (umozosoe)



OcHoBHas 11ETb. HOBTOpI/ITb, 3aKpECIUTh U O606HII/ITI) OCHOBHBIC 3HAHHWSI, HABbIKH, ITOJIYUYCHHBIC B 9
KJiacce.

Pasnen 3. TemaTnyeckoe miianupoBanue

No HaumenoBanue pasjiesioB u Tem Bcero B tom uucre na:
4acoB
YpOKH KOHTpPOJIbHbBIE
/ipoBepOYHBIE PabOThI
1 | HepaBencrna 20 19 1
2 | Kagparuunasi pyHKIus 36 34 2
3 | DneMeHTHI PUKIIATHON MaTeMaTHKH 15 14 1
4 | Uucnosble mociie10BaTeIbHOCTH 17 16 1
S | [loBTopenue 9 9 -
6 | torosslit KOHTPOJIH S 4 1
7 | Hroro 102 96 6




Kaﬂeﬂnapﬂo-TemaaneCKoe IVIAHHPOBaHHUE

Ipunoocenue

Ne Ha3spanne tembl ypoka JlaTta npoBeaenus IIpumeuanue
ypoka no njaany | no gakry | (Koppekuus at
(Ne yueGHoi (naTa) 1 TEM)
HEZen)
I'napa 1. HepaBencrsa (20 uacos)
IloBTOpEHnue.
§1 Yucaosbie HepaBencTBa (3 yaca)
[loBTOpenHe 0CHOBHBIX MOHATHH Kypca § Kiacca 1
YUucnosble HepaBeHCTBa 1

3 YucnoBsle HepaBeHCTBA 1
§2. OcHOBHBIE CBOICTBA YHCIOBBIX
HepaBeHcTB (1 vac)

4 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 2
§3. Ci107keHHe H YMHOKEHHE YHCJI0BBIX
HepaBeHCTB. ONEHHBaHNE 3HAYEHHUSI
BbIpaxkeHus (3 uaca)

3 Clio’keHHe YHUCIIOBBIX HEPABEHCTB 2
YMHOEHHE YHCIIOBBIX HEPABEHCTB

7 OuenuBaHue 3HAUCHHS BBIPAKEHHUSI 3
§4. Hepasencrna ¢ oanoii nepemennoii (1 uac)

8 HepapeHcTBa ¢ 0/1HOI HIEpeMeHHOI 3
§5. Pemenne iMHEHBIX HEPABEHCTB ¢ OHOI
nepemMeHHoii. YucaoBbie npomexyTku (5
4acoB)

9 YucnoBele mpoMexyTku 3

10 Pemenue TuHEHHBIX HEPABEHCTB C OHOMN 4

11 Pelienne TMHEHHBIX HEPABEHCTB C OHOM 4

12 Pelenue 3ananuii CBOISIIUXCS K PEIIEHUIO 4

13 Pewenue 3anannii CBOISIIUXCS K PEIICHHIO 3
§6. CucremMbl JIHHEITHBIX HEPABEHCTB ¢ OHOM
nepemMenHoi (7 yacon)

14 [lepeceyenne YUCIOBBIX POMEKYTKOB 5

15 CucTeMbl THHEHHBIX HEPABEHCTB C OIHOM 5

16 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOM 6

17 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOMN 6

18 3a1aHuil, CBOISIINECS K PEHICHHIO CHCTEMBbI 6

19 OG630pHsIit ypok 110 Teme «HepaseHncTBay 7

20 Konmponvnas paboma Nel no meme 7
«Hepasencmeay
I'naBa 2. Ksagpatuunas pynxuus (36 yacos)

§7. IloBTOpEHNE N pacmHpenue CBeIeHHI 0
¢ynkmun (2 yaca)

21 IToBTOpEHHE U pacIMpeHne CBECHHIH 0 7
byHKIHH

10




22 IToBTOpeHue u pacmmperue ceeieHuit o 8
GyHKIMM
§8. CpoiicrBa ¢pynkuun (3 yaca)
23 Hymu ¢pynkuuu 8
24 [IpoMexxyTKH 3HAKOIOCTOSIHCTBA (DYHKIIMH 8
25 ITpomesxyTku Bo3pacTaHusi U yObIBAHHSI 9
§9. IlocTpoenue rpaduka pynxuun y = kf(x)
(2 yaca)
26 [TocTpoenue rpaduka Gpyukumu y= kf(x) 9
27 [Toctpoenue rpaduka Gyukimu y= kf(x) 9
§10. ITocTpoenue rpadpukoB pyHkunu
¥ =f0)+b ny = f(x+a) (3 uaca)
28 [Toctpoenue rpaduka pyHkuuny=f£(x)+b 10
29 [TocTpoenue rpaduka pyukimuy=f(x+a) 10
30 [TocTpoenue rpadukoB GpyHKIIHH 10
y=fierayrbuy = T+
§11. KBaagpaTuunasi pyHkuus, ee rpaQuk u
cBoiicTBa (8 yacoB)
31 KBanpatuunas GyHkuus 11
32 ANTOpUTM NOCTpOCHUS rpadrKa KBapaTHUHOM 11
33 [TocTpoenue rpaduka kBaapaTHUHON HYHKIIUU 11
34 ITocTpoenue rpaduxa kBagpaTHyHOH QYHKIIHH 12
35 CpoiicTBa KBaIpaTUUHOM DyHKIIHK 12
36 CBoiicTBa KBaIpaTUUHOH (hyHKIMK 12
37 O630pHbIH ypok 1o Teme «KBanpaTuunas i3
38 Koumponenas paboma Ne2 no meme 13
«Keaopamuunas ynxyus, ee epagpux u
ceoLicmeay
§12. Pemenue kBaapaTHbIX HepaBeHcTs (6
4yacoB)
39 AJITOPUTM PELICHUS] KBAJIPATHBIX HEPABEHCTB 13
40 Pemenue kBaspaTHbIX HEPABEHCTB 14
41 Pelenue kBagpaTHbIX HEPABEHCTB 14
42 Pemienue kBaspaTHBIX HEpPABEHCTB 14
43 3ajanust, CBOJSIIMECS K PEIIEHUIO KBaAPATHBIX 15
HEPaBEHCTB
44 3ajanusl, CBOISIIMECS K PEIICHHIO KBaIPATHBIX 15
HEPaBEHCTB
§13. Cucrembl ypaBHeHHIi ¢ AByMsI
nepeMeHHbIMHU (6 yacos)
45 ['padmueckuii MeTo pereHust CHCTEM 15
YPaBHEHUH C IBYyMs IEPEeMEHHBIMHU
46 Pelienue cuctem ypaBHEHUH METOI0M 16
110/ICTAHOBKH
47 Pemienue cuctem ypaBHEHUH METOI0M 16
10/ICTAHOBKH
48 Peienue cucrem ypaBHEHHI METOI0M 16

CJIOJKCHHU A




49 Meto 3aMeHBI IIePEMEHHBIX TTPH PEIIeHHH 17
CUCTEM ypaBHEHUMU
50 Onpenenenne KOJHYECTBA PEILEHHH CHCTEMBI 17
YpaBHEHUU
§14. MaTtemaTHueckoe Moie/IMpOBaHHe.
Pemenue 3a1a4 ¢ moMombIo cucrem
YPaBHEHHIi BTOPO¥ cTeneHu (6 4acos)
51 Marematuueckas Moaenb 3a1aun 17
82 Oranpl peleHus IPUKIAIHON 3a1auu 18
53 Pemenue npukiagneix 3a1a4 ¢ MOMOIIIBIO 18
CHCTEMbI YPABHEHHH C ABYMS IIEPEMEHHBIMU
54 Pemienue 3a1a4 ¢ IOMOIIBIO CHCTEM ypaBHEHMIH 18
BTOPOM CTENeHH
55 Peluenue 3a1au ¢ HOMOLIBIO CHCTEM ypaBHEHHI 19
BTOPOH CTENEHHU
56 Konmponvnas paboma Ne3 no meme «Pewienue 19
Keéaopamuwix nepaserncms. Cucmemvl ypagHenuil
¢ 0BYMsL NepeMeHHbIMUY
I'maBa 3. DieMeHTHI NPUKJIAHOI
maTeMaTHKH (15 yacoB)
§15. llpouenTtHpie pacyersl (2 uaca)
57 IIpouenTHbIC pacyeTs 19
58 [IponeHTHBIE pacueTs 20
§16. AGcoIIOTHASI M OTHOCHTEJILHAS
norpemnoctu (1 gac)
59 ABCOMIOTHAS ¥ OTHOCHTE IbHAS TIOIPEITHOCTH 20
§17. OcHoBHbIe MpaBuIa KOMOUHATOPUKH (3
yaca)
60 KomOGunaTopHoe mpaBuiio cymmel 20
61 Kom6unaroproe npasuiio npouspeneHus 21
62 KombunaropHoe npasuiio npousseneHust 21
§18. YacToTa 1 BeposiTHOCTH ciIy4aiiHOro
coObITHH (2 yaca)
63 HacToTa M BEpOSTHOCTD CITy4alfHOTO COOBITHSI 21
64 HacToTa M BEpOSTHOCTD CJIy4aifHOro COOBITHS 22
§19. Knacenueckoe onpeneenue
BEPOSATHOCTH (2 4aca)
65 Kiaccuueckoe onpejiesienue BepoSTHOCTH 22
66 Kraccuueckoe ompejesienne BeposTHOCTH 22
§20. Hauanbuble cBeenus o craTucruke (5
4acoB)
67 C6op nanubIX. Crioco6bl MpeJIcTaBICHHS! 23
JIAHHBIX U MX aHaJIu3
68 CratucTHYecKue XapaKTepUCTHKH TS aHAIHU3a 23
JTAaHHBIX
69 Pemenue cratuctuyeckux 3anau 23
70 O630pHBIil YPOK 110 TeMe « DJIEMEHTHI 24

HpHKHaﬂHOﬁ MAaTCeMaTHKHU»




71 Koumponwnas paboma Ned no meme 24
«Onemenmol NPUKIAOHOU MAMEMAMUKUY
I'naBa 4. YuciaoBble 110¢/1€10BATEILHOCTH
(17 yacos)
§21. YucaoBbie nocienoaresbuocrn (1 gac)
72 YucioBble nocae10BaTeNbHOCTH 24
§22. Apupmernyeckasi nporpeccusi (4 yaca)
73 Apudmernyeckas nporpeccus 25
74 ApupmeTrueckas mporpeccus 25
75 ApupmeTrrueckas nporpeccus 25
76 Apudmerrueckas mporpeccus 26
§23. Cymma n nepBbIX 4JI€HOB
apupmernueckoii nporpeccuu (3 yaca)
77 CymMMa » nepBbIX YWIEHOB apr(hMeETHIECKOM 26
IPOrPECCUU
78 CyMMa » nepBbIX YIEHOB apH(PMETHIECKOM 26
IIPOTPECCUH
79 CyMMa n nepBbBIX WICHOB apr(pMeTHIECKOM 27
POTPeCcCUu
§24. I'eomerpuueckasi nporpeccusi (3 yaca)
80 I"'eomeTpuueckas nmporpeccust 27
81 ['eomeTpuueckas nmporpeccus 27
82 ["'eomerpuyeckasi mporpeccus 28
§25. Cymma n nepBbIX 4JI€HOB
reomerpuveckoii nporpeccuu (2 yaca)
83 CyMMa 7 epBbIX 4ICHOB F€OMETPUYECKON 28
POrpPecCHu
84 CyMMa n nepBBIX 4JIEHOB reOMETPUYECKON 28
IPOrPECCHU
§26. Cymma GeckoHe4HOIl reoMeTpHYEeCcKOii
nporpeccuu (4 yaca)
85 CymMa 6eCKOHEYHO# reoMeTpUYecKOi 29
POrPECCHU
86 Cymma GecKOHEUHOH reOMETPUUECKON 29
IIPOTPEeCCUH
87 OO630pHBIH ypok 110 TeMe «UncioBble 29
10CJ1€/10BATEIBHOCTH
88 Konmponvnas paboma Ne5 no meme « Hucnogwie 30
nocne008amMeNbHOCU »
IToBTOpeHne u cucremaTusauus yue6Horo
marepuaJia (9 yacon)
89 JlelicTBuUS ¢ pallMOHAIBHBIMU JPOOSIMU 30
90 CBoiicTBa CTENEHH C IEIBIM TTOKa3aTeIeM 30
91 CaoiicTBa apu(METHUECKOTO KBAJIPATHOTO 31
KOpHSI
92 KBaaparusie ypaBuenus. Teopema Buera 31
93 Cucrembl TMHEHHBIX HEPABEHCTB € OHOI 31
[IEPEMEHHON
94 KBanpatuunas GyHkius, ee rpaduk U CBOWCTBa 32
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95 Pelenye KBaspaTHBIX HEpABEHCTR 32
96 CucreMbl ypaBHEHHIT ¢ IBYMS TIepeMEHHBIMHE 32
97 DJIeMEHTBI IPUKJIaJHON MaTeMaTHKH 33
Utorosas KouTpoJabHas padora (5 yacos)
98 Mrorosas koHTpoJbHas paboTa 33
99 Hrorosas xoHTposbHas paGoTa 33
100 Hroroas koHTposbHAs paboTa 34
101 Mrorosas koHTposbHas paboTa 34
102 Pabora nan ommbxamu HTOroBoit K/p 34
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PACCMOTPEHO
IIPOTOKOJI 3aceIaHMsl eAaroruuyecKoro
coBera Nel ot 28.08.2019 r.

COI'ZTACOBAHO

3aMECTHUTENb JUPEKTOpa

10 y4eOHO-BOCIIUTATENILHOM paboTe
Pomanenkora H.A.

29.08.2019 .






