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[LaanupyeMbie pe3y/ibTaThl 00yueHHs Kypca aarebpsi B 7-9 kaaccax

KypcHBOM B MpOrpamMme BblAENEHbI MIEMEHTHI COACPKAHWA, OTHOCAIIMECH K Pe3y/NbTaTaMm, KOTOpbIM

yualmecs «nojay4ar BO3MOXKHOCTb HAYHUHTLCH)»

PesynbratamMu o0ydeHHs yHalluMHCH npeameTHoii oGnactn "MaremaTnka " ABNAIOTCH:

OCO3HAHHE 3HAYECHHA MATEMATHKH B TIOBCE/IHEBHOI JKH3HH Ye/I0OBCKA;

dopMHpOBaHHE NPE/ICTABNEHHH O COUMATBHBIX, Ky/ILTYPHbIX M MCTOpHYECKHX (paKTopax
CTAHOBJICHHS MATEMaTHYECKOH HAyKH;

(opMHpOBaHHE NPEJICTABICHAH 0 MATEMATHKE KaK HacTH obmeuenoBedecKoi KyabTyphl,
YHHBEPCATLHOM A3bIKE HAYKH, T03BOJISIONIEM ONHCHIBATE H M3y4aTth peanbHbie
[poLecchl ¥ ABJICHHS.

B pesynbrare H3y4eHHs npeAMeTHO# 061acTH "MaremaTuka" oOyvaroumecs:

Pa3’OBBIOT JIONHYECKOE H MATEMATHYECKOE MBIIILICHHE,

NOJyYaT Npe/ICTABICHHE O MATEMAaTHYECKHX MOJICIIAX;

OBJIAZICIOT MATEMATHYECKHMH PacCyKICHHAMH,

Hay4aTcs NPUMEHATH MATEMATHYCCKHE 3HAHNSA IPH PELICHHH pasHYHBIX 3371249 H
OLIEHHBATH TOJYYEHHBIE PE3yIbTATHI,

OBJIAZICIOT YMEHHSIMH peienus yqeOHbIX 3a/1a4;

Pa3’oBLIOT MATEMATHYECKYIO HHTYHIIHIO.

[TpeMETHBIMHA pe3y/IbTaTaMH H3Y4CHHA npeameTHoi obnactn "MaremaTHka " ABJIAIOTCH:

1.

(opMHpOBaHHE Y yHaIlHXCA Tpe/iCTaBJIeHAH 0 MaTEMaTHKE KaK O METO/IE MO3HAHHUA
JIeHCTBUTEBHOCTH, MO3BOJISIONIEM ONHMCHIBATE H H3Y4aTh PEATBHLIC MpoLECChl H
SIBJICHHS,

pa3BuTHE yMeHHi paboTaTth C yueOHBIM MaTEMaTHYECKHM TEKCTOM (aHanM3UpOBaTh,
W3BJIEKATh HEOGXOMMYIO HH(OPMAIIHIO), TOYHO M FPAMOTHO BBIpAXKATE CBOH MBICITH C
[PUMEHEHHEM MaTeMAaTH4eCKOH TEPMHHOIOTHH H CHMBOJIHKH, TIPOBO/IHTH
KknaccHUKaLMH, TorHyeckue 000CHOBaHHA, I0KA3aTENLCTBA MaTeMaTHYeCKHX
YTBEPKICHHH,

pa3BHTHE IPE/ICTABICHHHA O YHCIC H YHCIOBBIX CHCTEMAX OT HATYPAIbHBIX JI0
JEHCTBUTEBHBIX YHCEI; OBJIA/ICHHE HABBIKAMH YCTHBIX, MACHMEHHBIX,
MHCTPYMEHTAIBHBIX BbIYHCIICHHH;

OBJIAJICHHE CHMBOJIbHBIM A3BIKOM anrebpbl, IPHEMaMH BBINIOIHCHHA TOKAECTBEHHBIX
npeo6pa3oBaHuii BHIPAKEHHH, PEIICHHA ypaBHEHHIH, CHCTEM ypaBHEHH, HEPaBEHCTB H
CHCTEM HEpABEHCTB; YMEHHs MOJIE/IMPOBATH PEAbHBIC CHTYAIIHH Ha a3biKe anredpbl,
HCC/IE/I0BATH MIOCTPOEHHbBIE MOJIENTH C HCIIOJIB30BAHHEM annapata anreOpsl,
MHTEPNPETHPOBATH NMONYYCHHBIH pe3yJbTaT;

OBJIAJICHHE CHCTEMOH (DYHKIMOHANBHBIX MOHATHI, PA3BUTHE YMEHUSA MCIONb30BaTh
yHKIMOHAIBHO-TpadHUeCcKHe NPEICTABICHHSA JULA PELICHHA pazIHYHBIX
MaTeMaTHYeCKHX 3a/1a4, Ul ONHCAHUA 1 AHAIH3a pealbHBIX 3aBHCHMOCTEH,
OBJIAICHHE TEOMETPHUECKHM S3BIKOM; Pa3BHTHE YMEHHA HCIONIB30OBATE IO JUA
ONHCAHHSA NPEAMETOB OKPYKAIOIIEro MAPA; pasBHTHE NPOCTPAHCTBEHHBIX
npe/icTaBienHil, H300pasuTeNbHbIX yMEHH#, HaBLIKOB FEOMETPHYCCKHX MOCTPOCHHIA;
dopMHpOBAHHE CHCTEMATHYECKHX 3HAHMH O IIOCKHX (Urypax H HX CBOHCTBAX,
Npe/ICTaBNeH Ui O MPOCTEHIIHX MPOCTPAHCTBEHHBIX TE/AX, pasBHTHE YMEHHI
MOJICTTHPOBAHHS PEAIbHBIX CHTYALIHH Ha A3BIKE FCOMETPHH, HCClIe/IOBaHHA
MOCTPOEHHOH MOJIENIH C HCTIONIE30BAHHEM FEOMETPHYCCKHX MOHATHIA U TEOPEM,
anmapara anreOpsl, PeICHHs TeOMETPHUECKHX H MPAKTHHECKHX 3aja4;



8. OBJAJEHHE MPOCTEHIAMH CIOCOOaMH NPEACTABICHAA H AHATH3A CTATHCTHHECKHX
JaHHBIX; (POPMUPOBAHHE MPECTABNCHHI O CTATHCTHYCCKHX 3aKOHOMEPHOCTAX B
peasbHOM MHPE H O Pa3IHYHBIX COCobax HX H3ydeHHs, O NPOCTEHIIHX
BEPOATHOCTHBIX MOJIEJISIX; PA3BHTHE YMEHHH H3BICKATH HH(OPMALIHIO,
MpeJCTaB/IeHHyI0 B Tab/InLax, HA MarpaMmax, rpadukax, ONHCHIBATE H
AHATM3HPOBATh MACCHBBI YHC/IOBBIX IAHHBIX C MOMOIIBIO MOJIXOMAIIHX
CTATHCTHYECKHX XapaKTepHCTHK, HCIOIb30BaTh NOHHMaHHE BEPOATHOCTHRIX
CBOMCTB OKPYKAIOIHX ABJIEHHH NPH NPHHATHH petenuit;

9. pa3sATHE YMEHHH NPUMEHATH H3YYCHHBIEC OHATHS, PE3YJIBTATEI, METO/IBI JULA
pelneHHs 3a/1a4 PAKTHYECKOr0 XapaKTepa H 3aj1a4 U3 CMEKHBIX JIHCIHILTHH c
HCIIOJIB30BAHMEM TIPH HEOOXOMMOCTH CIIPABOYHBIX MATEPHAIIOB, KOMILIOTEPA,
[0JIb30BATHCA OIEHKON M MPUKHIKO#H NMPH IPAKTHYECKHX pacyeTax.

B 7-9 kaaccax BbINYCKHHK Hay4YHTCH

JIeMEHTHI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTHKH
Onepupoaa'rb Ha Oa3zoBOM YPOBHE MOHATHAMM: MHOMKECTBO, JIEMEHT MHOKECTBA, NOJAMHOMKECTBO,
NPpHHAUIEHKHOCTD,

e  3a/1aBaTh MHOKECTBA MEPEYHCIICHAEM HX JJIEMCHTOB,

e HAXOJUTh NepeceyeHne, 00beTMHEHNHE, MOJAMHOKECTBO B MPOCTEHIIKX CHTYAlHAX;

e onepupoBaTh Ha 6a30BOM YPOBHE MOHATHAMH: ONpEJENICHHE, AKCHOMA, TeopeMa,
JI0Ka3aTenbCTBO;

e [PHBOJIMTH PUMEPBI H KOHTPIPHUMEPDI UL MOATBEPHKICHHS CBOMX BBICKA3bIBAHHH.
B noBceHeBHO KH3HH H NPH H3YYeHHH JAPYTHX NPEAMETOB:

e  HCHOJB30BATh rpauueckoe MPEJCTABJCHHE MHOXKECTB JUIA ONHCAHHA PEATBHBIX
TMPOLECCOB | SBJICHHI, IPH PELICHHH 3a/1a4 ApyrHx y4eGHBIX TIPE/IMETOB.
Yucaa

e OnepupoBath Ha 6a30BOM YPOBHE NOHSTHAMH: HATYPAIBHOE HHCIIO, HEI0C YHCIIO,
oObIKHOBEHHas JpoOb, AecATHYHas JpoOb, CMelaHHas apobb, palMOHAIBHOE YMCIIO,
apuMeTHUECKHH KBaJpaTHbIA KOPEHb;

e  HCIIOJNBL30BATH CBONCTBA UHCE) M MpaBHia ICHCTBHIA NPH BLINOTHEHHH BBIYHCJICHHH;

e  MCIONB30BATh NPU3HAKH JIETHMOCTH Ha 2, 5,3, 9, 10 npy BBINOJHEHAH BBIYHC/ICHHH
M pelleHHH HECIOKHBIX 3a/1a4;

e  BHLINOJHATH OKPYIJICHHE PALHOHAIBHBIX YHCEN B COOTBETCTBHH C NIPABHIIAMH;

e  OLEHMBATH 3HAYEHHE KBAIPATHOrO KOPHS H3 MOJIOKHTE/IBHOTO LEJIOro HuCia;

e  pacrno3HaBaTh PAlHOHANbHbIC H HPPALHOHANBHBIC THCIIA,

e  CpaBHHBATH YHCIIA.
B nosceAHeBHOM KU3HH H NIPH H3YYEHHH APYTHX NPEAMETOB:

e  OLEHMBATH Pe3y/ILTATHI BHIYACICHHI PH PEIICHHH NPAKTHYECKUX 3a/a1;

e  BBINOJHATH CPABHEHHE YHCEJl B PEAIBHBIX CHTYALHAX,

e  COCTABJISTH YHC/IOBHIE BHIDAKECHHS NPH PEUICHHH MPAKTHYECKHX 3a/ad M 3a7a4 3
APYrHX y4eOHBIX MPEJAMETOB.
ToxnecTBennbie npeodpazoBanus

e BHLINONHSTH HECHOKHbE NPeoOPasoBaHMs UIS BHIYMCIEHHS 3HAYCHMH HHCIOBBIX
BHID@XKEHWH, COZEPKAIMX CTENEHH C HATYpPAIbHBIM TOKA3aTEeNeM, CTENEHH C UENbIM
OTpHLATENBHBIM MOKa3aTeNeM;

e  BLINONHSTH HECHOXKHBIE MPeoOpa3oBaHus NEbIX BHIPAKCHHHA: pacKpbiBaTh CKOOKH,
NPHBOJNTE N0I06HbIE CllaracMBble;

e Hcnonb30BaTh (HOPMYJIBI COKPALICHHOIO YMHOKCHHA (kBazpaT CYMMBbI, KBajpar
Pa3HOCTH, PA3HOCTh KBAJIPATOB) JUIA yTIPOIICHH BLIYMCIICHHH 3HAYEHHH BBIPAKCHHH;



e BBHINOJHATH HECHOXKHBbIE npeobpasoBaHus JpobHO-THHEHHBIX BbIDAXKEHHH H
BBIPAXKEHHH ¢ KBAJPATHBIMH KOPHAMH.
B nosceiHeBHOI KH3HH M NPH HIYYCHHH JAPYIHX NPEAMETOB:

e  [OHMMATH CMBICJI 3aIIHCH YHCJIA B CTAH/IapTHOM BHJIE;

e onepupoBarh Ha 6a30BOM ypOBHE NOHATHEM «CTaH1ApTHA 3aMMCh YHCIIA».

YpaBHeHHS H HEPABEHCTBA

e Onepupopars Ha 6as’oBOM YPOBHE NOHATHAMH: PaBEHCTBO, YHCJIOBOE PABEHCTBO,
ypaBHeHHE, KOPEHb YPABHEHHS, pelleHHE YPaBHCHHS, HHCIOBOC HEpPAaBEHCTBO, HEPABEHCTBO,
pelieHHe HepaBeHCTBaA,

e  [POBEPATH CIPABE/UTHBOCTH YHCIIOBBIX PABEHCTB H HEPABEHCTE;

e pewarh JMHEHHbIC HEPABEHCTBA M HECIOKHBIC HEPABEHCTBa, CBOJAIIMECH K
JIMHEHHBIM,
pelaTh CHCTEMbI HECIIOKHBIX JIHHEHHBIX ypaBHEHH, HEPABEHCTB;

NPOBEPATD, ABJACTCA JIH IAHHOE YHCII0 PEIICHHEM ypaBHEHHS (HEPABEHCTBA);
pelaTh KBaJpaTHbIC YPaBHECHHA 110 (opMyie KOpHE#H KBaJpaTHOrO ypaBHCHH:;
u300pakaTh pelIeHHs HEPABEHCTB H HX CHCTEM Ha YUCIIOBOMH TIPAMO.

B noBceHeBHO AKH3HA H NPH H3YYeHHH JAPYIHX NPEAMETOB:

e  COCTABNATH M pElIaTh JMHEHHbIC YPABHEHHSA NPH PEIICHHH 3a/1a4, BO3HHKAIOIHKX B
ApYrux yueOHBIX npeaMeTax.

DOyHKuHH

e  HaxomuTh 3Hauenne GYHKIMH 110 3aJ]AaHHOMY 3HAUCHHIO apryMEHTa;

e  HAXOJWTh 3HAYEHHE apryMeHTa Mo 3aJlaHHOMY 3HAHUCHHIO (GyHKIHH B HECIOKHBIX
CHTYALMAX,

e ONpeeNsATh MOJOXKEHHE TOYKH MO €€ KOOpAHHATAM. KOOp/JHHATHI TOYKH NO €€
0JIOKEHHIO HAa KOOPAHHATHOH IJIOCKOCTH;

e 1o rpaduky HAaxXOMHTh 0GNAcCTh ONpPEACICHHA, MHOKECTBO 3HAYCHHH, HYJIH
yHKIMH, TPOMEXYTKH 3HAKONOCTOAHCTBA, NPOMEXKYTKH BO3pacTaHus H yObIBaHMS,
HanbGonbiee  HaHMeHbIIee 3HAUYCHHS QYHKIHH,

e  cTpouTh rpad MK JMHEHHON PYHKIMH;

e  TPOBEPATH, ABIAETCA JIH JAHHbIA rpaduk rpauKoM 3a1aHHOH byHKIHH (JTHHEHHOH,
KBaJpaTH4HOM, 0OpaTHO# IIPONOPUHOHATBHOCTH);

e ompenensTh NpUOIHKEHHBIC 3HAYCHHA KOOpHHAT TOYKH TMepeceyeHHs rpa@HKoB
(hyHKLHiA;

e onepupoBaTh Ha 0a3oBOM  YPOBHE  TOHATHAMH: Noce/IoBaTeIbHOCTD,
apu(MeTHYECKas POrPecCHs, reoMeTpHyeckas MPOrpeccHA;

e pemarh 3aja4d Ha MPOIPECCHH, B KOTOPBIX orBeT MOXKeT OBbITh MOJYYEH
HEMOCPe/ICTBEHHBIM NOICYETOM 0e3 NIPUMEHCHHA hopmyi.

B nosceHeBHOH AKHIHH H NPH H3YYEHHH APYTHX NPEAMETOB:

e  MCIONB30BaTh rpaQMKH pealbHbIX NPONECCOB H 3aBHCHMOCTEH JUIA ONpe/ie/ieHHs HX
cpoiicTB (HambonbluHe W HAMMCHBIIME 3HAUCHHA, MPOMEXKYTKH BO3pacTaHus H yObIBaHHA,
06IACTH TOJIOKHTENBHBIX H OTPHIATENBHBIX 3HAUCHHAH H T.IL.);

e  HCNOJB30BATH CBOMCTBA JIMHEHHOH (QyHKIHMHM H ee rpadMK NpH pEUICHHM 3aja4 W3
ApYruX y4eOHBIX NMPEIMETOB.

CTATHCTHKA H TEOPHS BEPOSTHOCTEH

e VmMerb TmpeACTaBICHHE O CTATHCTHHECKHX XapaKTePHCTHKAX, BEPOATHOCTH
carydaitHoro coObITHS, KOMOHHATOPHBIX 3a/a%9aX;

e pemarb npocTeimue KOMOMHATOpHBIE ~ 3alaud  METOJAOM  NpAMOTO H
opraHu30BaHHOro nepebopa;

e  [pe/CTABIIATH JAHHBIC B BHIC Tabu1L, AMarpaMM, rpadHKoB;



yMTaTh HH(OPMALHIO, IPECTABICHHYIO B BHIC Tab/IMIIBL, IMArpaMMBl, rpaduka;
OMpe/IeNATh OCHOBHbIEC CTATHCTHYECKAE XapaKTEePHCTHKH YHCJIOBBIX HAOOPOB;
OLICHUBATH BEPOSTHOCTh COOBITHSA B MPOCTEHIIMX CITyHasX;

MMeTh MPE/ICTARIECHAE O POJIH 3aKOHA GOJBIIMX HHCE B MACCOBRIX ABJICHHUAX.

B nopce/iHEBHOM KH3HH H NPH H3YYeHHH PYIHX NPEIMETOB:

e  OLEHHBATH KOJIHNYECTBO BO3MOKHBIX BADHAHTOB METO/IOM nepebopa;

e WMMeTh NpEJCTABJCHHE O POJNH MPAKTHYECCKH JIOCTOBEPHRIX M MAJIOBEPOATHBIX
cOOBITHH;

e  CpaBHMBATH OCHOBHBIE CTATHCTHYECKHE XapaKTCPHCTHKH, noJyyeHHbIE B nporecce
peleH s NPUKIAAHON 3a/1a4H, H3Y4eHH s pealbHOro SABIICHHSA,

e  OlICHMBATh BEPOATHOCTH PeabHbIX COOBITHH H ABJICHHH B HECNIOXKHBIX CATYaLHAX.
TexkcroBbie 3a1a4H

e Pemars HECHOKHBIE CIOKETHBIE 3a/laH Pa3HBIX THIOB HA BCE apH(MeTHYECKHE
JeHCTBHA,

e CTPOHTH MOJIE/Ib YC/IOBHA 3aja4H (8 Bume TaGNMIbL, CXEMbl, pHCYHKa HJH
ypaBHeHHs), B KOTOPOH JaHbI 3HAUYCHHS ABYX M3 TpeX B3aMMOCBSA3aHHBIX BEIHYHH, C LEIbIO
MOMCKA PelICHHs 3a/1a4H;

e  OCYMECTBIATH CNocob MOHCKa peleHns 3313494, B KOTOPOM Paccy’/IeHHe CTPOHTCH
OT yc0BUs K TpeOOBAHUIO WK OT TpeboBanus K YCIOBHIO,

e  COCTABJIATH IUIaH PEIICHHS 3a/1a4H;

e  BbUIENATH ITANbl PELICHHA 3a/1a'H,

e  WHTEPNPETHPOBATh  BHIMHCIHTE/IbHbIE — PE3YJIbTATEI B 3ajade, MCCJIEN0BATH
MOAYy4eHHOE PelIeHHE 3a/1a4H,

e  3HATh pa3iHyMe CKOPOCTEH obLexTa B cTosueil BoJie, MPOTHB TEYCHHSA H 110 TEHCHHIO
PEKH;

e pemarh 3a/a4H HAa HAXOXK/ICHHE YACTH YHCIA H YHCIia [0 ero 4YacTH;

e pewarh 3aJayd pasHeIX THIOB (ma pabory, Ha TOKYIKH, Ha JIBHXKEHHE),
CBSI3BIBAIONIAX TPH BETHYHHBI, BBIIE/ATH ITH BEIHYHHBI H OTHOIICHHS MEXKTY HHMH,

e  HAXOJWTH NMPOLEHT OT YHCIA, YHCJIO MO MPOLCHTY OT HEro, HaxXOJMWTh MPOLEHTHOE
CHHIKEHHE WIH TPOLIEHTHOE NOBBILICHHE BETHIHHBL

e  pemaTh HECJIOKHBIE JOTHYECKHE 3a/1aH METO/IOM paccyKAcHHH.

B noBceaHeBHO#N AKH3HH H NPH H3YYeHHH APYTHX NPEIMETOB:

e  BHUIBHIATh TMIOTE3BI O BO3MOXKHBIX Npe/CbHBIX JHAYEHHAX HCKOMBIX B 3ajaqe

BeJIMYMH (eN1aTh NPHKHAIKY ).

BbinyCKHHK NOJYYHT BO3MOKHOCTH HAyYHThCH B 7-9 Kjaaccax s
obecneyeHHsl BO3MOKHOCTH ycneuHoro l'lpOJlOJl)lRellllﬂ oﬁpaaonanun Ha
6a3oBoM H yriy0jeHHOM YPOBHAX

"JJIeMEHTHI TEOPHH MHOKECTB H MAaTeMATHYECKOH JIOTHKH

e  Onepuposamb NOHAMUAMU: onpedenenue, MeopeMa, AKCUOMA, MHOICECMBO0,
XaPaKmepucmuKku MHOJICeCmead, nemenm MHOJCECMEA, nycmoe, KoHeunoe u beckonednoe
MHONCECMBO, NOOMHONCECMBO, npuuac)nexuocmb, 8KIIOYEHUE, paeeucmso MHOMNCECME,

o wzobpadicams MHOJCECMEA U OMHOUWEHUE MHONCECME C NOMOWBIO KpY206 Jinepa;

e onpedeisimb  NPUHAONEICHOCMb onemenma  MHodcecmgy,  00veounenuio U
nepeceyenuio MHOJICECMs;

o  300aeamb MHONCECMEO C NOMOUbIO  NEPEUCIENUR NEMEHMOB,  CNOBECHO20
ONUCAHUA;

o  oOnepuposamb ~ NOHAMUAMU:  GbICKA3LIEANUE, UCMUHHOCMb U NOJCHOCMb
GbICKAFLIBANUS, OMpUYanue BbICKA3bI6ANUL, onepayuu HAO GLICKAZLIBAHUAMU. U, WU, HE,
VCA06HbIE BLICKAZLIBANUA (umnaukayuu);



®  CmMpoumb 6bICKA3LIEAHUA, OMPUYAHUA BbICKA3bIGANHUN.
B noBceaHeBHOM KH3HH H NPH H3YYECHHH APYTHX NPEIMETOB:

®  CMpOUmb YenouKU YMO3AKMIOYEHUN HA OCHOBE UCNONL30BANUA NPAGWL NOZUKU,

®  UCNOABL306AMb MHONCECMEA, ONEPAyuu C MHOJICECmeamu, ux 2pacguveckoe
npeocmasienue O ONUCAHUA PEANbHBIX NPOYECCOs U AGNEHUU.

Yucaa

o Onepupoéamb NOHAMUAMU. MHOICECMBO HAMYPAILHBIX YUCEN, MHONCECEO yenbix
wucen, MHONCECMEO PAYUOHANbHBIX HUCeN, UPPAYUOHAIbHOE HUCIO, K8AOpamublii  KOPeHb,
MHONCECTBO OeliCMBUMENbHBIX YUCEN, 260MEeMPUYECKAR UHMEPNPEMAYUR HAMYPATLHBIX, YENbIX,
PAYUOHANLHBIX, OCUCMEUMENbHBIX YUCEN,

o nonumams u 06BACHAMb CMBICA NO3UYUOHHOU 3ANUCU HAMYPANLHO20 YUCAA,

o  GLINOAHAMb GbINUCAEHUSA, 8 MOM YUCAe C UCNONL3OBAHUEM NPUEMOS PAYUOHANbHBIX
BHIYUCEHUN,

®  GLINOAHAMb OKPY2NIeHUe PAYUOHAIBHBIX Hucen ¢ 3A0AHHOU MOYHOCMBIO,!

®  CpasHueamb PAYUOHANbHbIE U UPPAYUOHANLHBIE YUCAA,

o npedcmasiimb PAyUOHANLHOE YUCNO 6 Bude Oecamuyunol opobu

®  YnopAdoYuUSamb YUCAA, 3ANUCAHNHbIE 8 guOe 06LIKHOBEHHO U OecAmuUYHOU Opobu;

o naxooums HOJ[ u HOK yucen u ucnoib306ambe ux npu peuienuu 3aoav.

B nopceaHeBHOM KHIHH H NPH H3YYeHHH APYTIHX NPEIMETOB:

®  NpuMeHsmMb NpAWIA NPUOGTUINCEHHBIX BLINUCHEHUN NPU PeUleHuu NpaKmuieckux
3aday u peuwienuu 3a0ay Opy2ux y4eGHbix npeomemos;

®  @bLINOAHAMbL CPAGHEHUE pe3ylbmamos BbLIYUCAEHUN NPU  PewleHuU NPAKMU4ecKux
3a0ay, 6 MOM Hucie NPUBIUNCEHHBIX BbIYUCTEHU;

e  COCMAGIAMb U OYEHUEAMb HUCIO0BbIE GLIPANCEHUS NpU PEUlEHUU NPAKMUYECKUX
3a0ay u 3a0ay us opy2ux y4ebnsix npeomemos;

e 3anuUCHLIBaMb U OKPY2IAMb YUCIOBbIE SHAYEHUA PEANbHbIX GEAUNUN C UCNONb30BAHUEM
Pa3HbIX CUCMEM USMEPEHUA.

Toxaecrsennbie npeobpasoBaHus

e  Onepupogéamv ROHAMUAMU CMENEHU C HAMYPALLHHIM noxazamenem, cmenexu ¢
YeabiM OMpUYameIbHbIM NOKA3amenem,

e @gbinoanAms npeobpazoeanui  Yeavix guipadicenuii; Oelicmeus ¢ OOHOYAeHaMU
(crodcenue, GblYUMAnue, YMHOJCEHUE), Oeucmeus ¢ MHO20UEHaMU (croxcenue, BblYuUmManue,
YMHONCEHUE);

e GHLINOAHAMb PA3NOJNCEHUE MHO20YNEHOE HA MHOJICUMENU oOHuM u3 cnocobos:
gbiHecenue 3a ckobKy, 2pynnupoeKd, ucnoib3oeanue hopMyn COKPAUEHHO20 YMHONCEHUA,

o GbIOCIAMb KEAOPAM CYMMbL U PAHOCMU OOHOYNEHO6,

®  packaaobieamv HA MHONCUMENU KBAOpamublli  Mpex4ien;

o  GuinoaHsmb npeobpasoeanus  GbIPANCeHUl, codepoicaujux cmenexu ¢ Yeabimu
ompuyamenbHbIMu  NOKA3AMENAMY, nepexooumv Om 3anucu 6 gude cmenexu C Yeabim
ompuyamenbHbiM NOKA3AMeNeM K 3anucu 6 guoe opobu;

o  guinoanamns npeobpazoéanun OpoOHO-PAYUOHANLHBIX BbIPAJICEHUN; COKpaujenue
Opobeii, npusedenue arzebpauyeckux opobeii k 0bujemMy 3HAMEHAMEN0, CRONCEHUE, VYMHOJCEHUE,
Oenenue arzebpauveckux Opobel, 6ozeedenue anzebpauueckoii Opobu 6 HAMypareHylo u Yeryo
OMPUYAMENLHYIO CMENeHb,

o GuINOANAMb NPeobpPaA306anUA ELIPAdNCEHUl, COOEPIACAUJUX KBAOPAMHBLE KOPHU,

e gbioenAms Keaopam CyMMbl Wiu pasHocmu 0BYUNIEHA 6 BbIPANCEHUAX, cooepicauux
K8aopammuvle KOPHU;

o GbiNOAHAMb NPeolpaso6anua EbIPadlCcenul, coOePAHCAUUX MOOYNb.



B nosceaHeBHO# KHIHHA H NIPH H3YYCHHH APYIHX NPEAMETOB:

o GuinoaHAmMb nPeobpazoeanus u OCUCMeUs ¢ YUCIAMU, 3ANUCAHHBIMU 6 cmanoapmHom
guoe;

e gunoanamb npeobpazoéanus anrzebpaudeckux GLIPAICEHUIl NPU  PeUlenuU  3a0ay
Opyaux yuebubix npeomemos.
YpaBHeHHS W HEPaBeHCTBA

o Onepupoéamb NOHAMUSMU: YPAGHEHUE, HEPABEHCMEO, KOPEHb YPAGHENUA, pewenue
Hepasencmea, pAGHOCUIbHbIE YPABHEHUA, obnacme onpedeneHus ypasnenus (HepaseHcmed,
CUCMeMbl YPABHEH U Ul HePABEHCMS);

e pewamb NuUHeUNble YPABHEHUR U YPAGHEHUA, CcB00UMBIE K NUHEUHBIM C NOMOWYbIO
moNcOecmEeHHbIX nPeobpasoeanui;

® pewamv K6AOPAMHbIE YPAGHEHUA U YPAGHEHUR, C6OOUMBIE K KBAOPAMHBIM C
NOMOWBIO MONCOECMBEHHBIX NPeobpazoeanu;

e pewams OpobHO-AUNEUHBIE YDABHEHUA,

o pewams npocmeiwue — UPPAYUOHANbHbIE  YPAGHEHUR  6u0d Jf(x)=a.
J7(x)=g(x):

e pewams ypasxenus 6uoda L =a;

e pewamv ypagnenus cnocoboM pasnodCeHUs Ha MHONCUMeENU u 3amMeHbl NEPEMEHHOU;

e UCNONBL306AMb MEMOO UHMEPBAN0E ONA PEUleHUs Yervix u OpO6HO-PAYUOHANBHBIX
HepageHcms,

o pewiamy Aunelinble YyPAGHEHUS U HEPAGEHCMEA C NApaMempamu,

o pewamv HeCIONCHbIE KEAOPAMHbIE YPAGHEHUA C RAPAMEMPOM,

®  pewams HECI0NCHbIE CUCTEMbL JIUHEUHBIX YPABHEHUN ¢ napamempamu;

®  pewamv HeCI0NHCHbIE YPABHEHUR 6 YENbIX HUCIAX.

B nopceaHeBHOM AKHIHA H NPH H3YYEHHH IPYTHX NPEIMETOB:

e cocmaensme u pewiamv NUHEUHble U K6AOPAMMHbIEe YPAGHEHUA, VPABHEHUA, K HUM
CBOOAUUECS, CUCTIEMbL TUHEUHBIX YPABHEH U, Hepasencme npu pewienuu 3a0ay Opyux yuebnbix
npeomemos;

o GLINOIHAMB OYEeHKY Npasoonodobus pesyrbmamos, NOAy4aeMvlx npu pewenuu
AUHENHbIX U KEBAOPAMHBIX YPABHEHUU U Cucmem AUHEHbIX YPAGHeHUll U HepaseHcme npu
peudenuu 3a0ay Opy2ux y4ebnvix npeomemos;

o guibupams cOOMEEMCMEYIOUUE YPAGHEHUS, HepaseHcmed Wi ux cucmembi OA
COCMABNEHUA MAMEMAMUYEcKoll Mooenu 3a0aHHOu peaibHol  cumyayuu  unu NPUKNAOHOU
3a0avu;

*  yMemb uHmepnpemuposamo noAyYeHHbili NpU Pewenuu YPAaeHeHus, Hepasencmed
WU CUCmeMbl pesyibmam 6 Konmexcme 3A0AHHOU PeanbHOU CUMYayuu Ul NPUKNIAOHOU 3a0a4U.
DyHKuHH

o Onepuposamb NOHAMUAMU: (PYHKYUOHANLHAR 3aeuCUMOCTb, (DYHKYUS, 2pagux
ynKyuu, cnocobbl 3a0aHUR PYHKYUU, apzymenm u suauenue ynxkyuu, obnacme onpeoenenus u
MHONMCECBO  IHAYeNUl  (YHKYuu, HYAU  QYHKYuu,  MPOMENCYMKU IHAKONOCMOAHCMEA,
MOHOMOHHOCMb (YYHKYUY, YeMHOCMb/HeYemHocmb ynryuu;

e cmpoumv  2pauku  AUHEUHOU, k6aopamuunou  ynKyui, obpamnou

k
NPONOPYUOHANLHOCTY, PYHKYUU 6UOA: Y = i e Jrxory=Ux, y=|x|)
X

e Ha npumepe K6AOPAMUHHOU (YHKYUU, UCNONLIOEAMDb npeobpazoeanus zpaguka
ynxyuu y=f(x) 013 nocmpoenus 2pagpuxoe Gynkyuil y = af (kx+b)+c’



e cocmasiimb YpaeHeHus NPAMOU MO 3A0GHHBIM YCIOGUAM: NpOX0OAWjel “epes ose
MOYKU € 3AOAHHBIMU KOOPOUHAMAMY, NPOXOOAUjel Yepe3 OGHHYIO MOYKY U napannenbHou
OaHHOU NPAMOU,

e uccredogams QyHKyuio no ee 2paguxy;

®  HAxXO0OumMv MHOJCECMBO 3HAYEHUU, HYAU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K6AOPAMUYHOU (PyHKYUU,

©  Onepuposamb NOHAMUSMU: NOCIEO0BAMENLHOCMY, APUPMEMUYECKas Npozpeccus,
2e0MeMpPUYecKan NPoZPeccus;

e pewams 3a0a4u HA APUDMEMUYECKYIO U 2OMEMPUYECKYIO RPOZPECCUIO.

B nosceaHeBHOM XKH3HA U NPH H3YYEHHH JAPYIHX NPEAMETOB:

*  WLNOCMPUPOBAMb ¢ NOMOUbIO 2PAUKA PEANbHYIO 3ABUCUMOCIb Wil NPOYECC NO UX
Xapaxmepucmukam;

e uCnoab306aMb CEOIICMEA U 2paduK K6AOPAMUYHOU PYHKYUU NPU peulenuu 3a0a4 u3
opyeux y4ebHbix npeomemos.

TexkcroBbie 321241

e Pewamv npocmule u CROJCHBIE 3A0QYU PA3HBIX MUNOG, 4 Makdice 3a0avu
NOBBIUEHHOU MPYOHOCIU,

®  UCNONL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOCIU MEKCMOS CHONCHbLX 3a0ay oan
nOCMpOEHUs NOUCKOBOU CXeMbl U PEULEHUA 3A0aY;

e paziuyamb MoOelb MeKcma u MoOenb peulenus 3a0ayu, KOHCMpPYupoeamv K 0OHOU
MOOCNU PeUeHUR HECIONCHOT 3a0a4U PA3Hble MOOeNU mexcma 3a0avu;

e 3uamv u npumensms oba cnocoba noucka pewenus 3aoay (om mpebosanui K
YCA06UIO U OM YCI06UA K mpebosanuio);

o MOOENUposamsb PaccylCOeHUs NPu NOUCKE PEULCHUA 3G0aY C NROMOUfbIO 2pagh-cxembi;

o GbIdENAMb IMANbL PEUIEHUS 3A0AUU U COOEPICANUE KANCO020 IMANnd;

e ymemb 6bibUpamMb ONMUMANLHBIL MEMOO PeuleHus 3adayu u ocosnaéams 6b160p
Memooa, paccMampueamv paiu¥Hbie Memoobl, HAXOOUMb pAsHbie PeUeHus 3a0aqu, ecau
BOIMOJICHO,

*  QHANUIUPOGAMb 3AMPYOHEHUA NPU PEUEHUU 3G0aY;

o GHINOANAMbL PaIUYHbIE NPEOOPA3OEAHUS NPEONONCEHHOU 3a0a4u, KOHCmMpyuposamb
HOBbIE 3a0a4u U3 OAHHOU, 8 mom Yucae obpamubvie;

®  uHmMepnpemupoéamb GbIYUCIUMENbHbIE pe3yibmambl 6 3a0ave, uccaredosams
NONYNEHHOE pewenue 3a0aiu;

e GHAIU3UPOBAMb  BCEBO3MOJICHBIE ~CUMYAYUU  63AUMHO20  PACRONONCEHUR 08yx
06beKMOB U USMEHEHUE UX XAPAKMEPUCMUK NPU COBMECMHOM OBUMNCEHUU (ckopocmb, 6peMA,
paccmosnue) npu pewenuu 3a0ay Ha OsudlceHue 06yx 006beKmo8 Kax 6 OOHOM, maxk u 6
NPOMUBONONONCHBIX HANPABTEHUAX,

o uCCIe008aMb BCEEOIMONCHBIE CUMYAYUU NPU PEUEHUU 3a0ay HA OBUIICEHUE NO PEKe,
paccmampueéams pasnble CUucmeMbl omeyema,

e pewamb paznoobpaznvie 3a0a4u «Ha HAcmuy,

e pewams u obocnoeviéamb C60€ peulerue 3a0ay (8vloeasimb MAmMeMamu4ecKyio
OCHOBY) HA HAXONCOEHUE YACMU YUCNA U HUCAA NO €20 YAcmu Ha 0CHOGE KOHKPEMHO20 CMbICAA
opobu;

o 0co3nagamv u 0OGBACHAMb UOECHMUYHOCHb 3A0AY PA3HBIX MUNOE, CEA3LIGAIOWUX MPU
geauyunbl (Ha pabomy, Ha NOKynKu, Ha OGuJICEHUE), BbIOCNAMb MU GEAUYUHBL U OMHOWEHUA
MeJNCOY HUMU, NPUMEHAMb UX Npu peuienuu 3aday, KoHcmpyupoeamb cobcmeennvie 3a0ay
VKA3AHHBIX MUNoOs;

o anadems OCHOGHBIMU MEMOOAMU PEUleHUA 3a0ay HA CMECU, CRAGEbL, KOHYEHMpayuu,



e pewams 3a0auu HA NPOYEHMbI, 8 MOM YUCIE, CLOJCHbIE NPOYERMbL C obocnosanuem,
ucnoab3ya pasnsie cnocobvl;

®  pewamb 102u4eCKUe 3a0A4U PASHHIMU cnocobamu, 6 mom yucae, ¢ 06yma baokamu u
¢ mpemsa Grokamu OGHHBIX ¢ NOMOUybIO mabiuy;

e pewams 3a0auu no Kombunamopuxe u meopuu seposmHocmeu Ha OCHOGe
UCNONL30BAHUA U3YHEHHBIX MEMOOO0E U 06OCHOBbIGAMb PeUlEHUE,

®  pewams HECAOICHbIE 3A0AYU NO MamemMamu4eckou cmamucmuxe;

e  081a0eMb OCHOBHLIMU MEMOOGMU PEULEHUA CIONCEMHbIX 3A0aY: apugpmemuyeckuil,
arzebpaueckuil, nepeGop 6apuanmos, 2eoMempuyeckui, 2paghuueckuti, NPUMEHAMb UX 6 HOBbIX
NO CPABHEHUIO C UZYYEHHBIMU CUMYAYUAX.

B noBceAHeBHOM KH3IHH U NPH H3YYEHHH APYTHX NPEAMETOB:

e gbidenAmb NPU PEWeHUU 3a0ay XapaKmepucmuku pacemampueaemou 6 3aoave
cumyayuy, OmaAuYHbie Om pPeaibHbix (me, Om KOMOpPbLx abempazuposanucs), KOHCMpYupoeams
HOBbIE CUMYAYUU C Y4EMOM MUX XAPAKMEPUCMuK, 6 YaCmHOCMu, npu peuwienuu 3a0ay Ha
KOHYEHmpPayuu, y4umsléams nomHOCMb 6eujecmea;

e pewamv u KOHCMPYUpOEAMb 3A0A4U HA OCHOBE PACCMOMPEHUA PEANbHbIX cumyayuu,
6 KOMopbix He mpebyemcs moyHbll BbIYUCAUMENbHbLU pe3yibmam,

o  pewamb 3a0auu Ha OBUNCEHUE NO PeKe, PACCMAMPUBAR PA3HbIE CUCMEMbL omcyema.
CTATHCTHKA H TEOPHS BEPOSTHOCTEH

e  Onepupoéamv noHsmuaAMu: cmonGuameie u Kpy206bie Ouazpammbl, mabauybl
dannbix, cpeonee apuhmemuyeckoe, MeOUana, naubonvuiee u HauUMeHbuiee 3HaYenus 6b160pKy,
pasmax eu160pKu, OUCnepcus u cmanoapmmoe OmKIOHeNUe, CAYAUHAR USMEHHUBOCTD,

o uzenexamv uHgpopMayuio, NPEOCMABIEHHYIO 6 mabauyax, Ha OUAZPAMMAX,
epaghuxax;

o cocmaensime mabnuybl, CmMpoumb QUAZPAMMbL U 2PAPUKY HA OCHOBE OaHHbIX,

e  Onepuposamv NOWAMUAMU: (PAKMOPUGA HUCAQ, NEPECMAHOGKU U COYemanus,
mpeyzonvnux Ilackans;

®  NPUMEHAMb NPABWIO NPOU3EEOCHUA NPU PeUleHuU KOMOUHAMOPHBIX 3A0aY;

e onepupoéamb NOHAMUAMU: cayuaiinblii Onbim, CAY4auHbIl ebibop, ucnbimanue,
anemenmapnoe cayyaiinoe cobbimue (Ucx00), Kiaccuyeckoe onpeoenenue 6epPOAMHOCMU
CAYHaiin020 COBBIMUA, ONEpayuu Ha0 CLyHauHbIMU cobbimusmu,

e npedcmasiamo UHPOPMAYUIo ¢ NOMOUbIO KPy2os Dunepa,

e pewams 3a0a4u Ha GbIYUCIEHUE BePOAMHOCMU € nodcyemom Koauyecmeda
6aPUANMOE C NOMOUBIO KOMOUHAMOPUKU.

B nopceiHeBHO AKH3HH H NPH HIYYEHHH JPYIHX NPEIMETOB:

®  u3eneKamo, unmepnpemupoeamp U npeobpasosvieamb unghopmayuio,
npedcmaenennylo 6 MabIUYax, HA OUAZPAMMAX, 2pagpuxax, ompadicaiougyio ceoucmed u
XAPAKmMepucmuKu peanbiblx npoyeccos u AGNEHU;

e onpedensimb CMAMUCMUYECKUE  XAPAKMEPUCMUKU gwibopox no  mabauyam,
OuazpamMmam, 2paguxam, EbInONHAMb CPAGHENUE 6 3ABUCUMOCTRU Om Yeau peuienun 3a0au;

®  OYenueamv 6ePOAMHOCMb peanbHblX cobbimuii U AENEHUN.



Conepxanne Kypea anre6ps B 7-9 kaaceax

Yucaa

PanuonajJbHbIe 4HCIA

MHOXKeCTBO palHOHAIbHBIX 4Hcel. CpaBHEHHE PAlHOHANBHBIX HHCEI. JleiicTBua ¢
palHOHATBLHBIMA YHCIamMu. [Ipedcmasnenue payuonaibHo2o Huca decamuynou Opobuio.

UppanuonajibHbie YHcIa

[MoHsTHE MPPALMOHAIBHOIO YHCNA. Pacno3HaBanie HPPALHOHATBHBIX yucesn. [Tpumeps

nokaszarenscTe B anrebpe. MppalMOHaIBHOCTh HHCIA J_z [IpumeHeHHe B TIEOMETPHH.
Cpasnenue uppayuoransnuix yucen. Mnocecmeo OelicmeumenbHbix Yucen.

Toxnecrsennbie npeobpazosanus

Yucaosbie H OyKBeHHbIE BbIPAKEHHHA

BhipakeHHe ¢ nepeMeHHOH. 3HauYeHHE BHIPAKCHHA. [ToaCTaHOBKA BBHIPAKEHHH BMECTO
nepeMeHHBIX.

Ilesbie BhIpaKeHHs

CreneHb ¢ HATYpPAIbHBIM MOKa3aTejeM H €€ cBoiicTa. IIpeobpasoBanus BhIpaKCHHH,
coziepKallMX CTENEHH C HaTYPaIbHbIM MOKA3aTE/ICM.

Opuounen, MuorowieH. JlelicTBus ¢ OAHOWICHAMH H MHOrOWIEHaMH (CIIOKEHHE,
BRIYMTAHHE, YMHOKeHHE). DOPMYITbl COKPAIIEHHOTO YMHOKCHHS: pasHOCTh KBa/IpaToB, KBajpar
CYMMBI H pasHocTH. Paiokenne MHOrOWICHa HA MHOXKHTE/IH: BhIHECEHHEe 001Iero MHOKHTENA
3a CKOOKH, 2pynnupoeKa, npumenenue (POpMyL COKpAUJeHHO02o ymuooncenus. Keaopamubviii
mpexuien, pasnoNcenue Keaopamno20 mpexyiena na MHOICUMENU.

JIpo6Ho-panuoHaIbHbie BhIPAKEHHN

Crenenp ¢ uenbiM mnokasarenem. IlpeoGpazopanne ApOGHO-TMHEHHBIX BbIPAKEHH:
CIIOXKEHHE, YMHOKEHHE, Jenenne. Areebpauieckan Opobb. [lonycmumbie 3HAYEHUR NEPEMERHBIX
6 OpOBHO-PAYUOHANBHBIX BbIPANCEHURX. Coxpawjenue anzebpauyeckux opobeii. ITlpusedenue
anzebpauveckux Oopobeii k obujemy 3HAMEHAMENIO. Jleticmeus ¢ arzebpauyeckumu Opobamu:
CRONCeHUe, BbIYUMANUe, YMHONCEHUE, OelleHue, 6036e0eHUE 6 CMENEND.

IIpeobpaszosanue BLIPANCEH U, COOEPAHCAUJUX HAK MOOYIA.

Ksajparabie KOpHH

ApudmeTruecknii KBaJpaTHbIi KOPEHb. [IpeoGpasoBanne BLIPAKCHHMH, COACPKALIAX
KBAJpaTHbie KOPHH: YMHOXEHHE, JC/ICHHE, BBIHCCCHHE MHOMHTENS H3-TI0Jl 3HaKa KOPHA,
GHECEHUe MHOJICUMENR NOO 3HAK KOPHA.

YpaBHeHHs H HEPABEHCTBA

PaBencrsa

Yucnopoe paBeHcTBO. CBOHCTBA YHC/IOBBIX PABEHCTB. PaBeHCTBO C NEPEMEHHOMH.

Ypasuenus

[loHsiTHe YypaBHEHHs M KOpHH YPaBHCHHA. IIpedcmaenenue 0 PABHOCWILHOCMU
ypaenenuii. Obaacmo onpeoenenus ypasHeHus (obaacmeb OOnycCmMuMbix FHAYEHUL NePEMEHHOU).

Jluneiinoe ypaBHeHHEe H €ro KOpHH

Pemenne nuHEHHBIX ypapHenuil. Jlunetinoe ypasnenue c napamempom. Koauuecmeo
KOpHel NUHEUH020 YPABHEHUA. Pewenue nunetinbix ypasHeHul ¢ napamempom.

KpaapaTHoe ypaBHEHHE H €10 KOpHH

KsajparHbie  ypaBHEHHS. Henonupie KBajparHbie  YPaBHCHHA. JIMCKPHMHHAHT
kBajpaTHoro ypasHenus. Dopmyna KOpHEH KBaJpaTHOro ypaBHCHHMS. Teopema Buema.
Teopema, obpamuas meopeme Buema. PemenMe KBaJpPaTHBIX YPaBHEHHHiMCIOJIB30OBAHHC
dopMmynbl IS HAXOKACHHSA KopHeil, 2zpaguueckui MemoO Ppewlenusn, paznodcenue Ha
MHONCUmMeny, noobop KopHell ¢ UCNONb306AHUEM MeOpeMbl Buema. Konuuecmeéo xophei
K6GAOPAMHO20 YPAGHEHUSA 6 3ABUCUMOCMU OM €20 OUCKpUMUHanma. Buxeaopammubvie ypacHeHus.
Vpaenenus, c600uMble K IUHEUHbIM U keadpamubim. Keaopamuvie ypasHenus ¢ napamempom.



Jipo6Ho-panHoHaJbHble YPABHEHHS

Pemenue npocTeiimux ApoGHO-THHEHHBIX ypaBHeHHH. Pewenue Opo6HO-PAYUOHANbHBLX
YPasHeHu.

MemoOwi pewienus ypasHeHuii: Memoost pA6HOCUIbHbIX npeobpaszoéanuii, MEMOoO 3amenbl
nepemennot, zpaguveckuii memoo. Henonvsoeanue C60UCME hyHKYUTE NPU PeUIeHUU YPABHEHU.

ITpocmeiiuiue UppayuoOHaNbHbIE YPABHEHUR 6UOA [f(x)=a, J f(x)= \/;(r) :

Vpasunenus éuoa X" =a.Vpasuenus 6 yeavix Yuciax.

CucreMbl ypaBHeHHiH

VpaBHeHHe C JBYMs NEPEMCHHBIMH. JluneiiHoe ypaBHEHHE C JIByMS NEPEMEHHBIMH.
Ipamas kax zpaguueckas unmepnpemayus NUHeuno20 ypasents ¢ O6YMA NEePeMEHHbIMU.

[loHsTHE CHCTEMBI ypaBHeHHi. PeleHne CHCTEMBI ypaBHEHHH.

MeTo/Ibl pellieHHs CHCTEM JTHHEHHBIX YPABHEHMH C IBYMS NEPEMEHHLIMH: 2paghuveckui
MemMoO, MEMOO CAONCEHUA, METOJI NMOJACTAHOBKH.

Cucmembi IUHEUHBIX YPAGHEHUN C NAPAMEMPOM.

Hepasencrsa

Uucrnossle HepasencTa. CBOHCTBA YMCIIOBBIX HEPABEHCTB. IlpoBepka cripaBeUIHBOCTH
HEPABEHCTB TPH 3a/IaHHbIX 3HAYCHHUAX MEPEMEHHbIX.

HepasencTso ¢ nepemenHoi. CTporue W HECTPOrHe HEpaBCHCTRA. Obnacme onpeoeneHun
nepaeercmea (obaacme 0OnyCmMuMblx IHAYEHUN NEPEMERHOU).

Pemenue THHEHHBIX HEPABEHCTB.

Keadpamnoe wnepasencmeo u €20 PEUlEHUA. Pewenue K6aOpamubix Hepasencms:
ucnonb306anue Ceolicms u 2paguxa Keaopamuunou QyHKyuu, MemooO uHmepeanoe. 3anuce
peuenus K6aopamno20 Hepasencmea.

Pewenue yenvix u OpobHO-PAYUOHATLHBIX HEPABEHCME MEmoOOM UKMEPBANO8.

CucremMbl HEPABEHCTB

CHCTeMBl HEpPaBEHCTB C OJIHOM nepeMeHHOM. PeleHne CHCTEM HEPaBCHCTB C OJIHOM
NEepeMEHHON: JIHHEHHBIX, KBAOPAMMHbIX. H3o6paxkenne pEIICHAS CHCTEMbl HEPaBCHCTB HA
YHCJIOBOH NPAMOii. 3anKCh pelICHHs CHCTEMBI HEPABEHCTB.

DyHKIHH

Mousitne GyHKunH

JlekapToBbl  KOOpJMHAThl HA  IUIOCKOCTH. dopMmHpoOBaHHE NpeACTaBICHHA O
METANpPEJMETHOM MOHATHH (KOOPAHHATHD). Criocobbl 3ananns (QYHKIMA: aHATHTHYECKHH,
rpauueckuii, Tabmuunbii. I'paguk QyHKUHH. [Npumepsl GyHKimii, noTydaeMbiX B Npolecce
HCC/IEI0BAHMS PA3THYHBIX PEAIbHBIX MPOLECCOB H PELICHHS 3aat. 3uavyenue QyHKIHH B TOYKE.
CpoiictBa ¢yHkumii: obnacte onpeieieHHs, MHOMKECTBO 3HAYEHHH, HYIH, NPOMEKYTKH
3HAKOTOCTOSHCTBA,  emHOCMb/HeuemHOCmb,  TIPOMEXYTKH  BO3paCTaHMi u yObIBaHHs,
naubobIee ¥ HauMeHbinee 3Hauenns. Mcenenosanne (ysKmn 10 ee rpaduky.

Ipedcmasnenue 06 acumnmomax.

Henpepwignocmo gynxyuu. Kycouno 3a0annbie QyHKYuu.

Jluneitnas GyHKUHS

Cpofictea ® rpaduk JHHEHHOH (yHKIHH. Vool KOA(pOHUUHEHT NPAMOH.
Pacnonoxenue rpaduka THHEHHOH QYHKIMH B 3aBHCHMOCTH OT €€ yrnosoro ko3 duumuenTa 1
cBoboaHoro wiena. Haxoocoenue kosghduyuenmos JUHETIHOU (DYHKYUU NO 3AOAHHBIM YCIOBUAM.
NPOX0JNCOEHUE NPAMOU Yepes 08e MOYKU C 3AOAHHLIMU KOOPOUHAMAMYU, NPOX0NCOEHUE NPAMOU
yepes OGHHYIO MOYKY U napaieibHol OaHHOU NpAMOI.

Ksaaparnunas yHKuns

Cpoiictea # rpadux KBaapaTH4HOH dynxuun  (napaboina). Iocmpoenue 2paguka
K8AOpAMUYHOU  (QYHKYuu no  MOYKAM. Haxoienue Hyjell KBaJpaTHYHOH (DyHKIHH,
MHONCECTEA 3HAYEHUT], NPOMEICYMKOE 3HAKONOCMOAHCMEA, NPOMENCYMKOE MOHOMOHHOCMU.




OGpaTHas NPONOPUHOHAILHOCTD

CpoiicTBa QyHKIHH y = £ ['unepbona.

X
I'pagpuxu @yuxyuii. Ilpeobpaszoeanue epacpuxa Gynkyuu y = f(x) OIR NOCMPOEHUA
2pachuxoé ynkyull 6u0a y = af (kx +b)+c -

k
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[Mocaie10BaATENLHOCTH H IPOrPEeCcCHH

Uucnosas  mocienosarenbHOCTh.  [IpuMepbl  YHCIOBBIX NOCJIe/I0BAaTEILHOCTEH.
BecKOHEYHBIE TOC/EAOBATENLHOCTH. ApH(MeTHYecKas MporpeccHs H - ee CBOMCTBA.
l'eomerpuueckas mnporpeccus. Popmyra 06we20 wnena u CYMMbl N Nepebix YieHos
apugpmemuyeckoii u 2e0Mempu4ecKo npozpeccuii. CXO0AUAACK 260MEMPUIECKAR NPOZPECCUA.

Pemienne TEKCTOBBIX 32124

3anaun HA Bee apudMeTHUeCKHE AeHCTBHI

Pemenne TEKCTOBBIX 3a1a4 apupmerHuecknM criocobom. Menonb3oBanue Tabnuil, CXeM,
yepTesked, APYrHX CPE/ICTB NPE/ICTABICHHSA JaHHBIX PH PEIICHHHA 3a/1a4H.

I'pagpuxu ¢pynxyuii y = a +

3aaauu HA ABHKeHHE, paboTy H NOKYNKH

AHAIM3 BO3MOKHBIX CHTYalHi B3aHMHOIO PacrioioKEHHs 00BEKTOB MPH HX JIBWKEHHH,
COOTHOLICHNS 0OBEMOB BHITIOMHAEMBIX pabOT MPH COBMECTHOH paGorte.

3aa4M HA YACTH, J10JIH, IPOUEHTDI

Pemenue 3a1a4 Ha HAXOMK/ICHHE YACTH YHC/IA M YHCJA MO €ro YacTH. Pemenue 3ana4 Ha
npouenTsl i A0/K. [IpuMenenn e Nponopuyii Npi pelieHuH 3ajat.

Jloruveckne 3ajauu

Pelmenue JIOrHYecKuX 3a1a4. Peuenue 102U4ecKux 3aoay ¢ nOMouybio zpaghos, mabauy.

OCHOBHBIE METO/IbI PellleHHsl TEKCTOBBIX 3a1at: apugmeTHuecKuii, anreGpanyeckui,
nepeGop BapuanToB. I[lepsuunvie npedcmaenenus 0 Opy2ux Memooax pewlenus 3aoay
(2eomempuveckue u zpaguyecxkue Memoobl).

CTATHCTHKA ¥ TEOPHS BEPOATHOCTEH

CrarucTHka

Tabnuunoe W rpaduyeckoe MNpeACTaBICHHE JaHHBIX, cronbyarbie H KpYroBbi€
AMarpaMmbl, rpaQuKH, NPHMEHEHHE JMarpaMm H rpadMKOB Ul ONHCAHHA 3aBHCHMOCTEH
peaibHbIX BEJIHYHH, H3BJICUCHHE uadopMaumn M3  TabmmMl, AMarpaMm  H rpaduKoB.
Onucarte/bHble CTATHCTHYECKHE MOKa3aTeNH HYHCIIOBBIX HaGopoB: cpe/iHee apHPMETHUECKOE,
weduana, HanGonbliee W HAHMEHblIee 3HAueHHs. Mepbl pacceHBAHHA: pasmax, oucnepcus u
cmanoapmnoe OmkIOHeHue.

CyyaiiHas HM3MEeHYHBOCTb. M3MEHUYMBOCTE [pH wiMepenusix. Pewaiowue npasuia.
3akonomepHOCMU 6 USMEHYUBHLX BENUYUHAX.

Cay4aiinbie coObLITHS

CrnyyaiHble OIBITHI (9KCIEPHUMEHTBI), JIEMEHTapHbIC cnyuaifHbie cOOBITHA (MCXo/Bl).
BeposTHOCTH 3JIEMEHTapHbIX ~ COOBITHH. CobpiTHS B COydallHBIX 9KCHEPHMEHTax M
61aronpUATCTBYIONIHE JIEMEHTAPHbIC coGbITHs. BepOATHOCTH CiydaiiHbIX COOBITHHA. OnbIThl €
PaBHOBO3MOXKHBIMH JIEMEHTapHLIMH cobuTusiMi. Kraccuueckue BEPOSTHOCTHBIE OMNBITHL C
HCMOJb30BaHHEM MOHeT, KyOukos. [Ipedcmasnenue cobuimuii ¢ noMoublo ouazpamm irepa.
IIpomusononodicuvie coGbImus, obvedunenue u nepecevenue cobbimuil. IIpasuno croxceHus
geposmuocmet. Cryvaunbii gwibop. IIpeocmaenenue IKcnepumenma 6 6ude oOepesa.
Hezasucumvie — coboimus.  YMHOOCeHUe geposmHocmen  He3d6UCUMbIX cobbimuii.
Iocredosamenvuvie He3asucumple ucnsimanus. TIpeiCTaBICHHE O HE3aBHCHMBIX COOBITHAX B
WH3IHH.



Inemernmsbl Kombunamopuxku

TIpasuno yMHOJCEHUs, NEPECMAHO6KY, (PAKMopuan Hucia. Couemanus u “ucio
couemanuii. Dopmyna wucaa covemanuii. Tpeyzonvnux Ilackans. Onvimbt ¢ GonbUWUM HUCIOM
PABHOBOIMONCHBIX  INeMEHmApHbix  cobbimuil.  Beruucaenue geposmuocmen 6 Onbimax ¢
npumenenuem Kombunamopnvix  Gopmyr. Heneimanus  Bepuynnu.  Yenex  u Heyoaua.
Beposmuocmu cobbimuii 6 cepuu ucnvimanuii bepuynn.

Chyuaiinsie geudunbl

3HakoMcmeo €O CAYHAUHBIMU BEAUYUHAMU HA NpUMepax KOHeYHblX OQUCKPEMHbIX
cayuaiinbix eenuvun. Pacnpedenenue eeposmnocmei. Mamemamuyeckoe oocuoanue. Ceoticmea
Mamemamuyeckozo oxcudanus. Ilonsmue o 3axone Gonvwux wucen. Hamepenue 6eposamnocme.
Ipumenenue 3axona GONbWIUX YuUCEn 6 COYUONO2UU, CMPAXO6AHUU, 6 30pasoOXpanenuu,
obecnevenuu 6e30nacHOCMU HACENEHUA 8 YPe3BLIYAUHBIX CUMYAYUAX.



TemaTHueckoe NJIAHHPOBAHHE

AJITEBPA 7-9 kaace

7 kaace
Ne Pazaesibl nporpaMMbi Koan4ecTBo 4acos
n/n
| | BoipaxeHHs, TOXKIECTBA, ypaBHEHHSA 22
2 | OYHKIHH 11
3 | Crenens ¢ HATYpaIbHBIM NOKa3aTeeM 11
4 | MHOrowieHsl 17
5 | ®opmyIibl COKpAIEHHOTO YMHOKEHHA 19
6 | CrcreMbl THHEHHBIX yPaBHEHHH 14
[ToBTOpEeHHE M CHCTEMaTH3alMs yueOHOro MaTepHaia 8
Hroro 102
8 kaace
Ne Pa3sjiesibl mporpaMmbl KonuuecTso 4acos
n/n
BBO/IHOE NIOBTOPEHHE 2
1 | PaumoHaibHbIE BHIPAXKEHHA 23
2 | KsagpaTHbie KOpPHH 19
3 | KsagparHeie ypaBHEeHHSA 21
4 | HepaBenctsa 20
5 | CreneHp ¢ LeNbIM MOKA3aTeIeM 6
6 | DieMeHThI CTATHCTHKH H TEOPHH BEPOATHOCTEH 5
[MoBTOpEHHE H CHCTEMATH3aIMs yueOHOro MaTepuana 6
Hroro 102
9 kaace
Ne Pasziensl nporpaMMbl KonuuecTso 4acos
n/n
BBO/IHOE NIOBTOPEHHE 2
| | Kpagparnunas GpyHKuus 22
2 | Ypasnenus u HepaBeHCTBA C OJHOH nepeMeHHoMH 14
3 | YpapHeHnus H HEpaBEHCTBA C JIByMs EPEMEHHBIMH 17
4 | Apudmernyeckas ¥ reOMETPHYECKAd MPOrPECCHA 15
5 | DemeHTH KOMOHHATOPHKH H TEOPHH BEPOSTHOCTEH 13
6 | [loBTOpeHHe U cHCTeMATH3AIMsA Y4eOHOro MaTepHaia 19
Hroro 102




