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HIOACHHUTEJIBHAA 3AITHCKA

Crparermyeckas 1eJib TOCYJAapCTBEHHOW TMOJMUTHUKA B 001acTH 0Opa3oBaHMs TOBBIIICHHUE
JIOCTYITHOCTH Kaue€CTBEHHOTO 00pa30BaHUS B COOTBETCTBUU C TPEOOBAHMUAMH MHHOBAIITMOHHOTO
pa3BUTHS DKOHOMUKM W COBPEMEHHBIMH TOTpeOHOCTAMH oOmiecTBa. MaTeMaTuyeckoe
oOpa3oBaHME B OCHOBHOW IIIKOJE CKJIQABIBAGTCS W3 CIEAYIONIMX COAEpKATEIbHBIX
KOMIIOHGHTOB: apupmemuxa; aneebpa; 2eomempus, 3j1eMeHmbl KOMOUHAMOPUKY, Meopuu
eepossmuHocmeti, CmamucmuKky u j1oeuky. B cBoel COBOKYITHOCTH OHHM OTPAXKarOT OOTaThIid OIBIT
00y4eHHUs MaTEeMaTHUKE B HaIllel CTpaHe, YIUTHIBAIOT COBPEMEHHBIE TEHACHIIUU OTEYECTBEHHOM
U 3apyOeKHOM IIKOJBI W TIO3BOJIAIOT PEaIn30BaTh IIOCTABIICHHBIC TMEpe]] IIKOJIbHBIM
obpazoBaHueM 1€ HAa HMHOOPMAITMOHHOEMKOM W TPAKTUYECKH 3HAYUMOM MaTepuaie. ITh
CollepKaTeNbHbIe KOMITIOHEHTBI, pa3BUBAsCh HA TPOTSHKEHHH BCEX JIET OOydYeHUs,

€CTECTBEHHBIM 00pa30M MEPEIIETAIOTCS U B3aUMOACHCTBYIOT B yU4EOHBIX Kypcax.

Aﬂze6pa HalcJICHa Ha q)OpMI/IpOBaHI/Ie MAaTCMAaTUYCCKOI'O allllapara IJjid pCHICHUA 3a1a4 U3

MAaTCMaTUKH, CMCIKHBIX ITPCAMCTOB, Oprn(anmeﬁ PCAIIBHOCTH.

Onemenmui JA02UKU, KOM6MHCZm0pMKLl, cmamucmuku U meopuu GQPO}ZMHOCWZBMV CTAHOBSATCA
00s13aTeIbHBIM KOMITOHEHTOM IITKOJILHOT'O 06p2130BaHI/ISI, YCHIIMBAOIIUM €TI0 IIPUKIaJHOC

H IIPAKTHYCCKOC 3HAUCHUC.

[lens paboueil mporpamMmbl - CO3JIaHWE YCIOBUW JJiA TUTAHUPOBAHUS, OpPTaHU3allud M
yIpaBleHUs oOpa3oBaTebHBIM TPOIECCOM, CHUCTEMATHU3aIllUsd W YIOPSAOUYCHHUE
HANMCAHUS TEeMATHYECKOTO TUTAHUPOBAHUS, peau3aluid y4eOHOro IjiaHa U TpeOOoBaHUA

TOCYJapCTBEHHOT'O CTaHAapTa 00pa3OBaHH.

Pa6ouas nporpamma 1o anredpe B 7-9 kiaccax cocTaBlieHa Ha OCHOBE:

denepaibHOr0 TOCYIaPCTBEHHOr0 00Pa30BaTEILHOIO CTaHIapTa OCHOBHOT'O 00IIIETO
o0pa3oBaHus, YTBEPKICHHOT O IPHKa3oM MUHUCTEpPCTBA 00pa3oBaHus U Hayku PD ot 17
nekadps 2010 roga Ne 1897;

CTaHJapTax BTOPOTO MokoyieHus : «[IpumepHoil mporpaMmel o y4eOHBIM MpeMETaM o
marematuke» M.: [Ipoceemenue, 2011;

aBTOpCKOM nporpammel 1o anredpe A.b. Mopakosud u ap. (mporpammbel OO «Anrebpa 7-9» non
penakuueit bypmuctposoii T.A., Mocksa, [IpocBemenue, 2014r);

OOIT OO0 MKOY «3aonemenckas OOILLy;

yaeoHoro rrana MKOYVY «Baonemenckas OOILy;



denepanbHOro nepeyHsi yueOHUKOB 10 npeameTty «MaTtemaTukay.

PaGouas nporpaMmMa BBIIOJHSET ABE OCHOBHBIE (PYHKIIMH.

Hngopmayuonno  memoouueckas ~ (QyHKOHMST  TO3BOJSIET  BCEM  y4YaCTHHKaM
00pa30BaTeNbHOTO MpOlecca MOJYYUTh MPEACTABICHHUE O IENX, COACpPKaHUM, 00IIen

CTpaTeruv 00y4eHusl, BOCIIUTAHUS U Pa3BUTHUSL 00YyUaIOIIMXCS CPEICTBAMU alreOphl.

Opeanuszayuonno - naanupyiowas (QyHKIUS TperycMaTpUBAaeT BBIJICICHUE JTAroB
oOyueHus1, CTPYKTYpUpOBaHHUE Y4EOHOTO MaTepuaa, ONpeieJICHUE €ro KOJTUISCTBEHHBIX
M KAYeCTBEHHBIX XapaKTePUCTUK HAa KaXKJIOM M3 JITanoB, B TOM 4YHCIE s

COJIEPKaTEIBHOIO HAMIOJIHEHHS IPOMEKYTOUHOM aTTeCcTalii 00y4aroIIUXCSl.
Llenu u 3a0auu, pewaemvle npu pearuzayuu padbouder npocPammbl.

®OBJIAJICHUE CUCTEMOIN MaTEMaTUUECKUX 3HAHUM U YMEHHI, HEOOXOAUMBIX JJIsl IPUMEHEHUS
B TPAKTUYECKON JIEATENbHOCTH, W3YYEHHUS] CMEKHBIX JAUCHUIUIMH, MPOJIOJKEHUS
o0Opa3zoBaHus;

SUHTEIIEKTyaJIbHOE pa3BUTHE, (OPMUPOBAHKE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEIIOBEKY
JUISL TIOJTHOIIEHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX MaTEMaTHYECKOU
JIEATEIBHOCTU: SICHOCTU M TOYHOCTH MBICIM, KPUTHYHOCTH MBIIUICHUS, WHTYHIUH,
JIOTMYECKOTO MBIIUICHUS, 3JIEMEHTOB aJTOPUTMUYECKON KYJIbTYpbl, MPOCTPAHCTBEHHBIX
MpeACTaBICHUM, CHOCOOHOCTH K MPEOAOJICHUIO TPYIHOCTEH;

e(hopmupoBaHuEe MpEACTABICHUN 00 HUIEAX MU METOJIaX MATEeMaTUKU KaK YHUBEPCAIbHOTO
A3bIKA HAYKHA U TEXHUKH, CPEICTB MOJEITUPOBAHUS SIBICHUIN U TIPOLIECCOB:

®BOCIIMTAHHUE KYJBTYpbl JIMYHOCTH, OTHOLICHHS K MaTE€MaTUKE KaK K YacTH

o0I11e4enoBevecKoi KyIbTyphl, UTpatoleil 0co0y0 poJib B 00IIECTBEHHOM Pa3BUTHH.

PaGouas mporpamma npegHazHaueHa st 7 — 9 KiaccoB 001eo0pa3oBaTeNbHbIX Ko OHa

paccuntana Ha 306 dacoB, 1o 102 waca B KaxJ1oM Kjacce (1o 3 gaca B HEJIENI0).



Inanupyemvie pezynomamuol 0c60eHUs YieOHO20 npeomema

[Iporpamma obecrieunBaeT JOCTHKEHUE CIEAYIOIINX PE3yIbTaTOB OCBOCHHS 0Opa30oBATEIHHOM
MIporpaMMbI OCHOBHOT'O OOIIET0 00pa30oBaHuUs !

JUYHOCMHDbLE:

e c(pOpPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHONIEHUS K YUYEHHIO, TOTOBHOCTh M CIIOCOOHOCTHU
oOyyamnuxcss K CaMOpa3BUTHIO M C€aMO00pa30BaHUIO HAa OCHOBE MOTHBALMM K
o0y4eHHUI0 U MO3HAHUIO, BEIOOPY JanbHeimero oopa3oBanus Ha 0a3e OpUEHTUPOBKH B
Mupe npodeccuii U npodecCHOHATBHBIX NPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO
VHJUBUYaJIbHOU o0pa3oBaTeNbHOH  TpPAEKTOPUHU C Y4ETOM YCTOMUYUBBIX
I1I03HAaBaTEJIbHBIX HUHTEPECOB;

e C(hOPMUPOBAHHOCTH LEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHU U OOLIECTBEHHOM MPAaKTUKU;

e cQOpMUPOBAHHOCTh  KOMMYHHUKAaTUBHOM  KOMIETEHTHOCTH B  OOIIEHMHM U
COTPYAHUYECTBE CO CBEPCTHUKAMH, CTApIIMMH M MIAAMIMUMHU, B 00pa3oBaTENbHOM,
OOILIECTBEHHO IMOJE3HOM, y4eOHO-UCCIIEAOBATENbCKON, TBOPUYECKOW M JPYyTrUX BHIAX
NESITEIbHOCTH;

e YMEHHE SICHO, TOYHO, TPAMOTHO M3JaraTb CBOM MBICIM B YCTHOM M IUCBMEHHOM peyH,
IIOHMMATh CMBICI IIOCTAaBJICHHOW 3aJa4y, BBICTPAUBATh APTYMEHTALUIO, NPUBOAUTH
IIPUMEpPBI U KOHTPIPUMEDBI;

e IMpEJCTaBJICHUE O MaTeMaTHUYECKON HayKe Kak cdepe 4eIoBeueCKOH AesTeNbHOCTH, 00

JTanax €€ pa3BUTHUSA, O €€ 3HAYMMOCTH JUJI1 PAa3BUTHUS LIMBUIN3ALINY;

e KPUTHYHOCTb  MBINIJICHUSA, YMEHHE  pPaclo3HaBaTh JIOTUYECKH  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTIMYATh TUIOTE3Y OT (aKTa;

e KpPEaTHMBHOCTb MBIIUICHNUSI, WHULMATHBA, HAXOAYUBOCTb, AKTUBHOCTb NpPU pPEIICHUHU
anrebpanyecKkux 3aaad;

e YMEHHE KOHTPOJHUpPOBATH HpPOLECC U  pe3yiabTaT y4eOHOW  MaTeMaTUYECKOU
NESTEIbHOCTH;

e CIHOCOOHOCTH K 3MOLMOHAJIBHOMY BOCHPHUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3ajad,

pEUIEHUN, PACCYKICHUN.

Memanpedﬂ/temﬂble:

e YMEHHE CaMOCTOSTEIbHO TJIAHUPOBATH aJbTEPHATUBHBIC IIYTH JIOCTIDKCHHUS IIeNeH,
OCO3HaHHO BbIOMpaTh Haubonee HPPeKTUBHbIE CHOCOOBI pelIeHUs Y4YeOHBIX U
MO3HABATEJIBHBIX 337149,

e YMEHHE OCYIIECTBIISATH KOHTPOJb IO pPe3yldbTaTy M IO CIOCO0y JACHCTBUS Ha YpPOBHE
IPOU3BOJIBHOTO BHUMAHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

e yMEHHE aJIeKBAaTHO OI[€HMBATh MPABWJIBHOCTh MJIU OMHUOOYHOCTH BBINOJHEHUS yueOHOMU
3a1a4u, €€ 0ObEKTUBHYIO TPYJIHOCTh U COOCTBEHHbBIE BO3MOXKHOCTH €€ peLIeHHUS;

e OCO3HAHHOE BJIAJICHUE JOTHYECKUMHU NEHCTBUSIMHU OINpECICHUS TMOHSATHH, 0000IIeHNs,
YCTaHOBJICHHSI AHAJIOTHH, KiIacCH(UKAIMM HAa OCHOBE CaMOCTOSTENBHOTO BBIOOpA
OCHOBaHHI M KPUTEPHUEB, YCTAHOBIICHUS POJOBUIOBBIX CBA3CH;
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YMEHHE YCTaHaBIMBAaTh MPHUUYUHHO-CIEJCTBEHHBIE CBSI3M; CTPOUTH JIOTHMYECKOE
paccyxkeHue, yMOo3aKiIoueHue (MHAYKTUBHOE, 1€AYKTUBHOE U 110 aHAJIOTHH) U BBIBOJbI;
yMEHHE CO3/1aBaTh, IPUMEHSITH U NMPeoOpa30oBbIBATh 3HAKOBO - CUMBOJIMYECKHUE CPEICTBA,
MOJIENIA M CXEMBI JIJIsl pelieHus yueOHbIX U MM03HABATEIbHBIX 33144,

YMEHHE OpPraHU30BBIBATh Yy4eOHOE COTPYIHHYECTBO U COBMECTHYIO JAEATEIBHOCTH C
YUYUTEIEeM M CBEPCTHUKAMH: ONpPENeNATh IeNu, pacupeneineHue (QYHKIUA U poiei
YYaCTHUKOB, B3aMMOJICHCTBHE U 00IIME CTIOCOOBI pabOTH; yMeHHE paboTaTh B T'pyMIe:
HaXOJUTh O0IIee pelleHrue U pa3pematb KOHQIUKTHI HA OCHOBE COTJIaCOBAaHUS MO3ULIUM
u yudé€Ta HUHTEpPEecoB; cCiyliaTh mnapTtHépa; QopMmyaupoBaTrh, apryMeHTHPOBATh H
OTCTauBaTh CBOE MHEHHUE;

chopMUPOBAHHOCTh Y4eOHOW U OOIIEMOJB30BATEIBCKOW KOMIIETEHTHOCTH B 00JIaCTH
HCIIOJIb30BaHUSA MH()OPMAITMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTH);

NepBOHAYANIbHBIE TPEACTABICHUS 00 HuAeIX M O MEeToJAaX MaTeMaTUKH Kak o0
YHUBEpPCAJIbHOM $A3bIKE HAYKM M TEXHHUKH, O CpPEACTBE MOJICIUPOBAHUS SIBJICHUU H
IPOLIECCOB;

YMEHHE BUJIETh MAaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallU B APYTUX
NUCIUILIMHAX, B OKPYXKaIOLIEe )KU3HU;

YMEHHME HaxOAUTh B pa3JIWYHbIX MCTOYHUKAX HH(POPMAIMIO, HEOOXOOUMYIO IS
pelieHuss MaTeMaTUYecKuX TMpoOjeM, U NpeacTaBiIsasTh €€ B MNOHATHON ¢dopMme;
MPUHUMATh PELICHUE B YCIOBUSAX HEMOJHOW U U30BITOUYHOM, TOUHOM M BEPOSITHOCTHOMU
nHpOpMaLINH;

YMEHHE NMOHUMATh U UCMHOJb30BaTh MAaTEMATUYECKHUE CPEACTBA HArJISAAHOCTU (PUCYHKH,
YEepTEkH, CXEMBI U JIp.) I WU CTPALMKU, MHTEPIPETALINHU, apTyMEHTAllH;

yMEHHE BBIIBUTATh THUIOTE3bl IMPU pemIeHHH Yy4eOHBIX 3ajJay U I[OHHMMATh
HEOOXOAMMOCTH UX MPOBEPKH;

YyMEHHE MPUMEHSITh HHIAYKTUBHbIE M JACAYKTHUBHBIE CIOCOOBI pacCyXJIeHUH, BUIETH
pas3iauyHbIe CTpaTEeruu pelieHus 3aay;

NOHMMaHHUE CYIIHOCTH aITOPUTMUYECKUX TMPEANUCAaHUN W yMeHHUe JeiCTBOBAaTh B
COOTBETCTBHUHU C NPEI0KEHHBIM AITOPUTMOM;

YMEHHME CaMOCTOSITEJIbHO CTaBUTh LEJIU, BbIOMpPAaTh M CO3/4aBaThb AJTOPUTMBI JJIS
peuieHns yaeOHbIX MaTEMAaTHYECKUX MPOOIem;

YMEHHME IUIAHUPOBATh U OCYIIECTBISTH JACATEIbHOCTb, HANpPAaBJIEHHYIO Ha peEIlIeHUe
3a7]a4 UCCIEA0BATEIbCKOTO XapaKkTepa.

npeomemuule:

yMeHHEe paboTaTh € MaTeMaTHYEeCKHUM TEKCTOM (CTPYKTypUpOBaHUE, W3BIICUCHUE
HeoOxoauMol MH(OpMAIUK), TOYHO U TPAMOTHO BBIPAXKAaTh CBOM MBICIH B YCTHOU U
NUCHbMEHHON pedu, MPUMEHAS MaTeMaTUYEeCKyl0 TEPMHUHOJIOTUIO U CHMBOIJIHKY,
UCMOJIb30BaTh  pa3jM4yHble  SI3bIKK MaTeMaTUKU  (CJIIOBECHBIH, CHMBOJIMUYECKUH,
rpaduueckuii), 00OCHOBBIBATh CYXXJCHHsS, MPOBOJIUTH KiIacCU(PHUKAIUIO, TOKA3hIBATh
MaTeMaTU4YECKHE YTBEPKICHUS;

BJIaJicHNEe 0a30BBIM MOHSITUNHBIM amnnapaToM: UMETh MPEACTABICHUE O YHCIIe, BIaJlCHUE
CUMBOJILHBIM  SI3BIKOM  alreOpbl, 3HAHUE  JJIEMEHTApPHBIX  (DYHKIIMOHATBHBIX
3aBHCUMOCTEH, (hOpMHUpPOBAHUE MPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
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pealbHOM MHUPE U O PA3IUYHBIX CMOCO0aX UX U3y4YEHHUs, 00 0OCOOEHHOCTSX BBIBOJOB U
MPOTHO30B, HOCAIIUX BEPOSITHOCTHBIN XapakTep;

YMEHHE BBINOJHATH anredpanyeckue MpeoOpa3oBaHUsl pPAIMOHATBHBIX BBIPAXKEHUM,
NPUMEHSTH UX ISl pElIeHUs] Y4eOHBIX MaTeMaTHUUEeCKUX 3a7ad U 3aJa4, BOSHUKAIOIIUX B
CMEXXHBIX yU4eOHBIX MpeaMeTax;

yMEHHE TOJh30BaThCd MaTeMaTHYECKUMHU (POPMYJIaMU U CAMOCTOATEIBHO COCTaBIATH
dbopMyIibl 3aBUCUMOCTEH MEXJy BEIUUMHAMHU Ha OCHOBE OOOOIIEHUs YAaCTHBIX CIy4aeB
U DKCTIIEPUMEHTA;

yMEHHUE pelaTh JMHEWHbIE W KBaJpaTHbIE ypaBHEHUS U HEPABEHCTBA, a TaKXke
MPUBOJUMBIE K HUM YpPaBHCHHUs, HEPABEHCTBA, CHUCTEMBbI; MPUMEHSITH TrpaduuecKue
NpPEACTABICHUS [Ji1 pELICeHUs M HCCIeJOBaHUA YpPaBHEHUU, HEPABEHCTB, CHUCTEM;
NPUMEHSTh T[OJYyYEHHbIE YMEHHUS [JIs pEIIeHHs 3ajJad M3 MaTeMaTUKH, CMEXHBIX
MpeIMETOB, TPAKTUKH;

OBNIAJICHUE CHUCTEMOW (YHKIIMOHAJIBHBIX TMOHSATHH, (QYHKIHOHAIBHBIM S3BIKOM U
CUMBOJIMKOM, yMeHHE CTpOUTh rpaduku (YHKIUHI, OMUCHIBATH HMX CBOICTBa,
UCII0JIb30BaTh (PYHKIIMOHAIBHO-Tpaprueckue npeacTaBiIeHUs JJIs ONMMCAHUS U aHaIu3a
MaTeMaTUYECKUX 3aJlauy U peajbHbIX 3aBUCUMOCTEN;

OBJIaJICHUE OCHOBHBIMU CIIOCOOAMHM MPEACTABICHUS U aHAllU3a CTAaTUCTUYECKUX JaHHBIX ;
YMEHHUE pelIaTh 331a4d Ha HAXO0XJICHUE YaCTOThI U BEPOSITHOCTHU CIIy4ailHbIX COOBITU;
YMEHUE MPUMEHSITHh U3YUYCHHBIC TOHATHUS, PE3YJIbTAThl U METOABI MIPU PEIICHUU 3a7ay U3
pPa3IUYHBIX Pa3elioB Kypca, B TOM YHUCIIE 3a/1a4, HE CBOIAIIMXCS K HEMOCPEICTBEHHOMY
MPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.



Cooepoicanue yuebHo20 npedmema

Yucna
Payuonanvuvie uucna

MHOXECTBO palMoHaJdbHBIX 4YHucen. CpaBHEHHWE palMOHAIbHBIX 4YHucen. JlehHcTBus ¢
panmoHaIBHBIMY unciiaMu. [IpeicTaBienne paioHaIbHOTO YUCia AECATUYHON IpOObIo.

Hppayuonanvnvie uucia

[lonsiTne wWppanuoHANBHOrO 4Yucia. Pacrno3HaBaHMe WppalMOHAJIbHBIX uHcel. [Ipumepsl

JI0Ka3aTeIbCTB B anredpe. MppannoHaabHOCTh qncna~/2 . [Ipumenenue B reomerpun. CpaBHEHHE
UPPALMOHAJIBHBIX YMCesl. MHOKECTBO I€HCTBUTEIBHBIX YHCEIL.

Toorcoecmesennvle npeobpazosanus
Yucnosvie u 6ykeeHHble 8bIPANCEHUS

BeipaskeHue ¢ nepeMeHHOW. 3HaueHWe BblpaxkeHMs. llonCTaHOBKAa BBIPDAKEHHH BMECTO
IIEPEMEHHBIX.

He]lble 6bIPASNCEHUA

CreneHp ¢ HaTypaJdbHbIM I[OKa3areneM M €€ cBoiicTBa. [IpeoOpa3oBaHMs BBIpaKEHHUI,
COJZIEpIKaIlX CTENIEHU C HATypaJIbHBIM NIOKA3aTEJIEM.

OpmHouneH, MHOTOUJIeH. JleficTBHS ¢ OJHOWICHAMH W MHOTOWICHAMH (CIIOKEHHE, BBIUUTAHHUE,
yMHOKeHHE). DOPMYIbl COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaJApPATOB, KBAJApaT CyMMBI U
pazHocTu. PasznoskeHne MHOTO4JIeHa Ha MHOXKUTEIHU: BEIHECEHUE OOIIEro MHOXKHUTEIS 3a CKOOKH,
IPYNIIMPOBKA, TPHUMEHEHHE (OPMYJ COKpamEHHOTO YMHOXKeEHUs. KBampaTHbIM TpEXdlieH,
pasnokeHue KBaJApaTHOTO TPEXUWICHA HA MHOXKHTEIIH.

JlpobHo-payuonanbHble 8bIpad*CceHsl

Crenenp ¢ nenbiM nokasareneM. IIpeoOpa3oBanue IpoOHO-TMHEHHBIX BBIpAXKEHUM: CIOKEHHE,
YMHOXEHUE, JeneHue. Anredpanueckas apo0b. JlonmycTuMble 3HaU€HHs IEPEMEHHBIX B APOOHO-
panMoHanbHbIX  BbIpakeHusx. Cokpamienue — anreOpamdeckux  Apooei.  [lpuBenenue
anreOpandeckux npobeidt k oOmiemy 3HameHaTento. J[eHcTBUsS ¢ anreOpandecKuMu IpoOsSMu:
CJIO’)KEHHUE, BBIUMTAHUE, YMHOKEHUE, JIeTICHUE, BO3BEACHHE B CTEIICHb.

[TpeoGpa3oBanue BbIpaKEHUN, COAEPKAIIUX 3HAK MOIYJIS.

Keaopamuvie kopnu

ApudmeTndeckuil  KBajapaTHbI  KopeHb. IIpeoOpa3zoBaHue  BBIPAKEHUH, COJEpIKALIUX
KBaJIpaTHbIE KOPHHM: YMHO)XCHHE, JICJICHHE, BBIHECEHHUE MHOMKUTENS H3-1I0J 3HAKa KOpHS,
BHECEHHME MHOYKUTEIIS O] 3HAK KOPHS.

Ypasuenus u nepagencmea
Pasencmea

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO C NIEPEMEHHOM.

Ypasnenus



[lonsTHe ypaBHEHUs W KOpHSA YypaBHeHHA. llpeacraBieHne O pPaBHOCHIBHOCTH ypaBHEHUH.
OO6unacTp onpeaenenus ypaBHeHHs (00JacTh JOMYCTUMBIX 3HAUEHUI IEPEMEHHOM ).

Jlunetinoe ypasuenue u e2o KOpHu

Pemenne nuHEMHBIX ypaBHEHUU. JIMHEWHOE ypaBHEHHE C mapamerpoMm. KonmyecTBo KopHeE
JIMHENHOTO ypaBHEHUs. PellleHne JIMHEeMHBIX ypaBHEHUN C TapaMETPOM.

Keaopamnoe ypasnenue u eco kopnu

KBanpatueie ypaBHeHusi. HemonHbele KBajgpaTHbIe ypaBHEHUS. JIMCKpUMHUHAHT KBaJpaTHOIO
ypaBHenusa. @opmyrna kopHell kBaapaTHoro ypaBHeHus. Teopema Buera. Teopema, oOparHas
TeopeMe Buera. Pernienne KBajpaTHBIX YpaBHEHHI: UCIIOJIH30BaHUE (HOPMYIIBI IS HAX OXKICHHUS
KOpHEH, TrpaduvyecKuil MeTOJ PpEIICHUS, pa3I0oKeHHWE Ha MHOXXUTEIH, TOoa00p KOpHEH c
HCIIOJIb30BaHneM Teopembl Buera. KonnuecTBO KOpHEN KBaJpaTHOTO YPABHEHUS! B 3aBUCHMOCTH
OT €ro JWCKPUMHHAHTA. DHKBaJpaTHbIE ypaBHEHUS. YPABHECHUS, CBOAUMBIC K JIMHEMHBIM U
KBaJpaTHbIM. KBaJpaTHbIEe ypaBHEHHUS C IAPAMETPOM.

lpobno-payuonanvhvie ypasrenus

Pemenune mnpocredmmx ApoOHO-IMHEWHBIX YypaBHEHUU. PelieHne ApoOHO-pallMOHAIBHBIX
YpaBHEHHI.

MeTtonpl pelieHusT ypaBHEHUN: METOIbl PAaBHOCHJIBHBIX TNPeoOpa3oBaHUN, METOJ] 3aMEHBI
nepeMeHHol, rpadudeckuid Meron. lcmonb3oBaHWE CBOMCTB (QYHKIMHA TPU  PEIICHUHU
YpaBHEHUM.

Ipocreiinme uppanuoHaibHple ypaBHeHus Buaa ([ f (x) =a, /f(x)=4/g(X) .

YpaBHeHUs BUIA x"=a .YpaBHEHHUS B LIEJIbIX YUCTIAX.
Cucmemul ypasneHuti

YpaBHeHUE ¢ AByMs NepeMEHHbIMU. JIMHEHOE ypaBHEHHE C ABYMs NepeMeHHbIMU. [Ipsmas kak
rpaduueckas MHTEPIpETals TMHEHHOTO YpaBHEHHSI C IBYMs IEPEMEHHBIMHU.

[TonsThe cucreMsl ypaBHEHUN. PenieHre cuctembl ypaBHEHHUM.

MeToapl pemeHus] CUCTEM JIMHEHHBIX YpaBHEHUN C ABYMS MEPEMEHHBIMU: TPadUIECKUN METO/I,
METO/]I CJI0KEHUS, METO MOJICTAHOBKH.

Cucrembl TUHEHHBIX YPaBHEHUH C IApAMETPOM.

Hepasencmsa

UYucnoBble HepaBeHcTBa. (CBOHCTBa YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeasIMBOCTH
HEPaBEHCTB IIpU 33/IaHHBIX 3HAYECHUSAX EPEMEHHBIX.

HepaBenctBo ¢ mnepemennoil. Ctporue M HecTporue HepaBeHcTBa. OOnacTh omnpeaeneHus
HEpaBeHCTBA (00JACTh AOMYCTUMBIX 3HAUCHHI MIEPEMEHHOM).

Pemienne MTMHEHBIX HEPABEHCTB.

KBaspaTHOE HEpaBEHCTBO U €ro peuieHus. Pemienue KBagpaTHBIX HEPABEHCTB: UCMOJb30BAHUE
CBOICTB U Tpaduika KBaApaTUIHOU (PYHKIMH, METO] HHTEPBAJIOB. 3aIIUCh PEIICHUS KBaJIPATHOTO
HEPaBEHCTBA.

Pemienue nienpix u qpoOHO-pAIIMOHAIBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

Cucmempwi HepaeeHcme



CucTteMbl HEpaBEHCTB C OJIHOM mepeMeHHoil. Pelienre cucteM HEpaBEHCTB € OJIHON NIEPEMEHHOM :
JUHEUHBIX, K6aopamubix. VI300paxeHue pelieHusi CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPsIMOiA.
3anuch pelieHus: CHCTEMbI HEPABEHCTB.

DyHKryuu
Honuamue ¢ynxyuu

JlexapTOBBl KOOpAMHATHI Ha TUIOCKOCTH. DOpMUpOBaHUE MPENCTABICHUNA O METalpeIMETHOM
NOHATHH  «KOOpPAMHATB». CrnocoObl 3amaHus (QyHKUMNA: aHAJIUTUYECKHH, TrpauuecKui,
tabmuunblid. ['paduk Qynkuun. I[Ipumepsl QyHKIMI, MOTydaeMbIX B IMPOIECCE HCCIEAOBAHMUS
pa3IMYHBIX pEaNbHBIX MPOLECCOB M pelleHus 3aaay. 3HaueHue (QyHkuuum B Touke. CBoiicTBa
dyHKIMA: 0067aCTh ONpEIeTIeHHs, MHOKECTBO 3HAUEHUH, HYJIH, MPOMEKYTKH 3HAKOMIOCTOSIHCTBA,
YEMHOCMb/HeuémHOCMb, TIPOMEKYTKA BO3PACTaHUS W YObIBaHUs, HanOOJbIIEe W HAUMCHbBIIEES
3HaueHus. MccnenoBanue pyHKuuu no e€ rpaduky.

[IpencraBnenne 06 acHMNITOTAX.
HenpepeiBHOCTE QyHKIMH. KycouHO -3a1aHHbIe QYHKITHH.
Jlunetinas ¢pynkyus

CpoiictBa M rpaduk nuHeHHON QyHKIMHU. YriaoBod KkodpduuueHT mnpsimMoil. PacnosnoxkeHue
rpaduka JUHEHHOW (PYHKIIMM B 3aBUCUMOCTH OT €€ yrioBoro koddduimeHra u cBoOOTHOTO
yreHa. Haxoxnenue kosdduimentoB nuHedHONM (YHKUIMM TIO 3aJaHHBIM  YCJIOBHSIM:
NPOXOXKACHUE NMPSMOM Yepe3 JBE TOUKHU C 3aJaHHBIMU KOOPAMHATAMH, MPOXOXKIECHUE MPSIMOM
yepe3 JaHHYI0 TOUKY U MapajuieIbHOW JaHHOM MIPSMOM.

Keaopamuunas ¢pynxyus

CaoiicTBa u rpaduk kBamparnuHoil ¢pyHKmu (mapabona). [loctpoeHue rpaduka KBaapaTUIHON
¢byskuun no toukaMm. Haxoknenue Hynell kBaJpaTWYHOW (YHKLIMHM, MHOXECTBAa 3HAUYCHMIA,
IIPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKOB MOHOTOHHOCTH.

Obpamuas nponopyuoHaIbHOCMb
. K k
CpoiicTBa QyHKIIMH Y = % y = ['unepOomna.

I'paghuxu ynryuii
[IpeobpazoBanue rpaduka ¢yakmouu y= f(X) mama mocTpoeHus TrpadukoB (PYHKIUA BUIA
y =af (kx+b)+c.

k
Tpadukn Gyniumit y=a+-——, y=~/x,y=3x, y=|x.

Tlocrneoosamenvrnocmu u npozcpeccuu

UucnoBass mocienoBaTreabHOCTh. [IprMepsl 4YMCIIOBBIX TMOCIENOBaTEIbHOCTEH. beckoHeuHble
nocjenoBaTeabHOCTH.  Apugpmernueckas mporpeccuss M €€ CBOHCTBA. ['eomerpuueckas
nporpeccusi. Popmyna o0mero 4ieHa M CyMMbl N TEPBBIX WICHOB apUpMETHUYECKON U
reoMeTpudeckoi nporpeccuil. Cxonsiascs reoMeTpudeckasl Iporpeccusi.

Pewenue mexcmoswvix 3a0au
3aoauu na ece apugpmemuueckue deticmeus

Pemenne TekcToBBIX 3amad apudmeTudeckuMm crnocobom. lcmonb3oBaHume TaOmUI, CXeM,
YepTexeH, IPYrux CPeACTB MPEACTABIICHUS JAaHHBIX IPU PEIICHUN 3a/1a4H.
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3aoauu Ha dsudiceHue, pabomy u NOKYNKu

AHanu3 BO3MOXKHBIX CHUTYalluil B3aWMHOTO pAaclOJIOKEHHS OOBEKTOB NpU HUX JIBUKECHMH,
COOTHOILIEHUSI 00BEMOB BBINOIHAEMBIX PaOOT MPU COBMECTHOU padoTe.

3aoauu na wacmu, 0oau, npoyeHmwl

Pemrenne 3amay Ha HaxXOXXJIEHME 4YacTH 4YUCIAa M 4YHUCJIA IO €ro 4dacTu. Pemienue 3anad Ha
IIPOLEHTHI ¥ 10au. [[puMeHenne nponopuuii Npy peIeHny 3a1a4.

Jlocuueckue 3a0ayu
Pemenue noruueckux 3agad. Penienue moruueckux 3a1a4 ¢ moMoIbso rpados, Tabmuil.

OCHOBHBIC METOJIbI PEIICHUs TEKCTOBBIX 3aad. apuPMETHYCCKHUH, anreOpanmdeckuii, mepedop
BapuaHTOB. [lepBUUYHBIC TIPECTAaBICHUS O APYTrUX METOJAX PEHICHUS 3a1ad (TeOMETPHUUECKUE U
rpau4ecKre MeTObI).

Cmamucmuxa

Tabnuunoe u rpaduueckoe NpPEACTaBICHUE TaHHBIX, CTOJIOYATHIE W KPYrOBBIC IHATrPaAMMBI,
rpaduKy, TPUMEHEHHE TUarpamMM U TpapuKoB Il OMTMCAHUS 3aBUCHMOCTEH pealbHbIX BEJIHMUYUH,
u3BJcUeHUEe MHPOPMAIUKM U3 TaOJuIl, AuarpamMM u rpadukoB. OmucaTenbHble CTATUCTHYCCKUE
MOKa3aTelil YUCIOBBIX HAaOOpOB: cpeaHee apudmeTHdyeckoe, MeauaHa, HauUOOJblIee U
HaMMEHbIIIee 3HaYCHMsI. Mephbl pacCeUBaHUs: pa3Max, TUCIIEPCUs M CTaHIAPTHOE OTKIOHCHHE.

Cny4yaiiHas W3MEHYMBOCTb. 3MeHUMBOCTP Ipu H3MepeHMsX. Pemaromue mnpasuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BEJTNYMHAX.

Cryuaiinvie cobvimus

CnyyaliHble ONBITBI  (DKCHEPUMEHTBI), JJIEMEHTApHbIE ClydailHble COOBITHS  (MCXOJBbI).
BepositHoctu  snemeHTapHbIX  coObiTHil. CoOOBITHST B CIy4ailHBIX — JKCIEpUMEHTaX |
OJaronpusATCTBYIOIINE dIEMEHTapHbIe COObITH. BeposTHocTH ciydaiiHbIX coObITHI. ONBITH C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHbIMU COOBITUAMU. Kiaccuueckue BepOSITHOCTHBIE OIBITHI C
UCIOJIb30BaHUEM MOHET, KyOukoB. I[IpeacraBieHue cOOBITUI C MOMONIBIO AUarpaMm Oiinepa
JIpotuBononoxueie coObITHA, O0bEIMHEHHE W TepeceyeHue coObIThid. [IpaBmio crioxxeHus
BepositHocTedl. Coyuaiineiii  BbIOOp. IlpencraBieHue SKcepuMeHTa B BUAE  JIEPeBa.
He3zaBucumsie COOBITHS. YMHOXKEHUE BEPOSTHOCTEU HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble He3aBUCUMBIE UcHbITaHMs. [IpencraBieHne o HE3aBUCHUMBIX COOBITHUSAX B
KU3HU.

Dnemenmuol KOMOUHAMOPUKU

[TpaBmwiio yMHOXEHUs, MEpPECTaHOBKH, (akropuan yuciaa. CodyeTaHwss M YHUCIO COYETAHHUH.
®opmyna umciaa coueraHuil. TpeyrombHuk Ilackanms. OmbiTel ¢ OOJNBIIMM — YHCIOM
PaBHOBO3MOXKHBIX ~JJIEMEHTApHBIX COOBITUH. BbluncieHne BeposSTHOCTEH B OmBITaX C
IPUMEHEHHEM KOMOMHATOpHBIX ¢opMyn. HMcnoeitanus bepHnynan. VYcmex U Heyjaua.
BepositHOCTH cOOBITHIA B cepuu HcTibITaHUN bepHyu.

Cryuaiinvie genuyunbsl

3HAKOMCTBO CO CIIy4aliHbIMH BEIMYMHAMM Ha IpHUMEpax KOHEYHBIX JUCKPETHBIX CIy4alHBIX
BenmmuuH.  Pacnpenenenne  BeposTHOcTed.  Maremarnueckoe — oxupanue.  CBoicTBa
MaTemaTuieckoro oxuaanus. [lonstue o 3akoHe OonblIMX uucen. M3MepeHue BepOsSTHOCTEH.
[Ipumenenne 3akoHa OOJBIIMX YHMCEN B COLMOJOTHHM, CTPAXOBaHWHU, B 3/IPaBOOXPAHEHUH,
obecrieueHNH 0€30MTaCHOCTH HACETICHUS B UYPE3BBIYAWHBIX CUTYaIIUSX.
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7 Kaacc

MaremarnyecKui 13bIK. MaTeMaTnueckass Mo/J1eJIb

UYucnoBele u anredpandeckue BblpaxkeHus. IlepBble mpecTaBIeHUsI 0 MAaTEMaTHUYECKOM SI3bIKE U
0 MaTeMaTH4eCcKOW Mojenu. JIMHEeiHble ypaBHEHHMS KAaK MaTeMaTH4YECKHUE MOJCIIN PEATbHBIX
CUTyalu.

OcHoBHas LeNb — CUCTEMATU3UPYys. U 0000I1asi CBEJEHUS O MpeoO0pa3oBaHUSIX BBIPAXKEHUN U
pPELICHNH JIMHEWHBIX YPAaBHEHUW C OJHOM IIEPEMEHHOM, IOJYYEHHBIE YYalUMHCS B Kypce
MaTeMaTUKU 5-6 KJI1accoB, HayaThb 3HAKOMMTH y4YalIUXCAd C OCOOEHHOCTSAMHM MaTEMaTH4YECKOIO
A3bIKa 1 MATEMATUYECKOT0 MOJEIUPOBAHUS.

JIuneiinas pyHKuus

Koopnunartnas npsmasi, BUIbl NPOMEXYTKOB Ha Hell. KoopauHaTtHas miockocThk. JInHelHoe
yYpaBHEHUE C JBYMs INEpeMEHHbIMU U ero rpaduk. Jluneitnas ¢ynkuus u ee rpadux. [Ipsmas
POMOPIMOHAIIBHOCTE U €€ Tpaduk. B3anMmHoe pacnonoxeHnue rpadukoB TUHEHHBIX (YHKITUH.

OcHoBHas 11e71b — O3HAKOMUTD YYalllUXCSl C JIMHEHHBIM YpaBHEHUEM C JIByMs MEPEMEHHBIMU U
JUHEMHOW (yHKUUEH, BbIPpAOOTAaTh YMEHUE CTPOUTh HX TpauUKHd, OCO3HATh BaXHOCTh
UCIOJIb30BAHNS MaTEMAaTUYECKUX MOJIEJIEH HOBOTO BUAA — rpaguuecKux Mojese.

CucremMbl ABYX JMHEHHbIX ypaBHeHnﬁ C ABYMSH MEPEMECHHBIMHU

OcCHOBHBIE TOHATHUS, CBSI3aHHBIE C CHCTEMaMU [JBYX JIMHEHHBIX YpPaBHEHMH C JABYMS
nepeMeHHbIMU. ['paduueckoe pemienue cucreM. MeToa moJICTaHOBKH, METOJT alredpanyeckoro
cinoxeHus. CUCTeMBbl IByX JTUHEHHBIX ypaBHEHUH C ABYMsI NEPEMEHHBIMU KaK MaTeMaTHYECKHE
MOJIETIN peabHbIX CUTYalluH (TEKCTOBBIC 3aJ]aUH).

OcHoBHas 11eJIb — HAYYUTh HIKOJIBHUKOB PEHIaTh CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUN C JABYMS
NepeMEHHBIMH Pa3INYHBIMH CIOCOOAMHU ¥ IPUMEHSTh CUCTEMBI IIPU PEIICHUH TEKCTOBBIX 3a/ad.

Crenens ¢ HATYpPAJIbHBIM MOKAa3aTeJIeM U ee CBOiicTBa

Onpez[eneHHe CTCIICHU C HATYpPaJbHBIM IIOKa3aTCJICM, Ta6J'II/II_II>I OCHOBHBIX CTeHeHeﬁ, CBOMCTBA
creneneii. CTeneHs ¢ HYJICBBIM IIOKAa3aTCJICM.

OcHoBHas ocjiab — BBIpa6OTaTB YMCHHUA BBIIIOJIHATDH JICUCTBUS HaJ CTEICHSIMU C HaTypaJIbHbIMHU
IMOKAa3aTC/IIMA U IIO3BHAKOMUTD IIKOJIBHUKOB C ITIOHATUCM CTCIICHU C HYJICBBIM ITOKAa3aTCJICM.

OnHowienbl. Onepanuu HaJ OHOYWICHAMU

[TonsiTue OJHOYJICHA, CTaHﬂapTHLIﬁ BUA OAHOYJICHA. CrnoxeHue W BBIYMTAHHC OAHOYJICHOB,
YMHOXCHHUC OJHOYICHOB, BO3BCACHNUC OJHOYJICHA B HATYPAJIbHYIO CTCIICHD. I[eJICHI/Ie OJHOYJICHA
Ha OJHOYJICH.

OcHoBHas 11e71b — BBIPab0TaTh YMEHHE BBITIOTHATH JEUCTBUS HaJ OTHOWICHAMHU.
MHuoro4iensl. Onepanuu Hai MHOTO4JICHAMHU.
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CrnoxeHne W BBHIYATAHUE MHOTOWICHOB. YMHOKEHHE MHOTOWIECHA HA OJHOWIEH, YMHOXKXEHHE
MHOroujieHa Ha MHorowieH. @opmyibsl cokpameHHoro ymHoxeHus (OCVY). Jlenenue
MHOTOYJICHA Ha OJJHOUJICH.

OcHoBHas ocjb — BI)Ipa60TaTI> YMCHHUC BBIIIOJIHATDH JICUCTBUS HAJl MHOTOUJICHAMH.
Pa3jio:xeHne MHOTOYWIEHOB HA MHOKHT€JIH

[TonsiTe O pa3oKEHUM MHOTOYJEHa Ha MHOXUTENU. BblHeceHume oOLEero MHOXKUTENS 3a
ckoOku. Crnioco® rpynnupoBkd. PaznokeHue MHOrowieHa Ha MHOXHUTeNnu ¢ nomouipio OCY.
KomOunupoBanue pasnuunbix npuemoB. [lonsarus toxnectsa. IlepBbie mpeacraBieHus o6
anreOpanyeckux ApoOsxX; COKpalleHue anredpandeckux ApoOei.

OcHoBHas 11eJIb — BBIPA0OTaTh YMEHHE BBIIOJIHITH Pa3JI0KEHUE MHOTOWICHOB HA MHOKUTEIH
Pa3IUYHBIMU CIIOCOOAMU U YOIUTh ydaluXcs B MPAKTHYECKOM MOJIb3€ 3TUX MPeoOpa3oBaHUM.

DOyHKuMs y=X2

®ynkuus y=x? , ee cpoiicta u rpaduk. I'paguueckoe pelieHue ypaBHeHHil. PasbicHeHue
cMbicia 3amucu  Y=f(X). @yHKIHOHAIbHAS CUMBOJIHKA.

OcHoBHas 1eNIb — IOKa3aTh y4YallluMCs, 4TO, KpOME JIMHEMHBIX (YHKIMH, BCTPEUAIOTCA U APYTHE
byHk1un; chopMUPOBATH HABBIKK PA0OTHI C TpadhUIECKUMHU MOJICTISIMU.

O0o0maromee MOBTOpeHHe
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8 knacc

Auredpanyeckue apoou

[lonsitue anrebpamyeckoir JpoOu. (OCHOBHOE CBOWCTBO alreOpanveckoi, Apoow.
Coxkparnienue anreOpamdeckux aApooeit. ClokeHHe U BBIUMTAHUE anreOpaudeckux apoOeil.
YMHOXeHue u JeneHue airedpanueckux apobeil. BosBenenue anreOpanyeckodt Apodu B
creneHb. PanuonanbHOe BbIpakeHHe. PanmoHalibHOE ypaBHeHME. PelleHue palMoHaIbHBIX
ypaBHEeHH (nepBble npeacTaBieHus). CTeneHb ¢ OTPUIATEIbHBIM IIETbIM MTOKa3aTeNleM.

Ocnoénas yenvb - HAYYUmMbCcsA BBHIIONHATH JEUCTBUSL € anreOpandecKuMH ApoOsSMHU
(cokpaiieHue, CI0XKEHUE, BbIUUTAHUE, YMHOXKEHHUE, JIEJICHUE, BO3BEJIEHUE B CTENEHb C LEJIBIM
MOKa3aTeJeM); BBINOJNHATh TOXIECTBEHHbIE NPEeoOpa3oBaHMs PAlMOHAJIBHBIX BBIPAKEHUIL;
pemarh paioHaIbHbIe YPaBHEHUS;

DyHKUMUA y=\/x .CBoiicTBa KBA/IPATHOI0 KOPHS

Panmonansupie uncna. IloHsTHe KBaapaTHOro KOpPHS M3 HEOTPUIATEIBHOTO YHUCIHA.
HNppannonanbabie yncna. MHOXKECTBO IEUCTBUTENbHBIX ynucen. OyHKIms y = Vx , €€ CBOMCTBA U
rpaduk. Bemmyknocts ¢yHkiuu. O6nacts 3HaueHu (pyHKuuu. CBOMCTBA KBaJpaTHBIX KOpPHEH.
[IpeoOpa3oBanue BbIpaKEHUM, COAEpKALIUX OINEpalil0 HW3BJICUEHUS KBAJPAaTHOTO KOPHS.
OcBoOOXIeHNE OT UPPALMOHAIIBHOCTH B 3HaMeHaTelne Ipoou. Moayib AeHCTBUTEILHOTO YHCIA.
I'padux Gyskmmn y= [x|. Popmyna (Vx)2 = [x|.

OcHogHas yenb - HAyuumvCs W3BIEKaThb KBAJApPaTHBIM KOPEHb M3 HEOTPHULATEIBHOTO
YHCia, BBIMOMHATH JCHCTBHS C JCHCTBUTENBHBIMH YHCIaMH, NPeoOpa3OBHIBATH BBIPAKCHHUS,
coepiKaIue KBaApaTHbIC KOPHH; CTPOMTh rpadmky QyHKIMHA y=VX, y=|x|; 0CBOGOKIATHCS OT
UPPALMOHAJILHOCTH B 3HAMEHaTele IpoOH, HAXOAUTh MOAY/b AEUCTBUTEIHLHOTO YHCIA.

Kpaaparuunas pynkuus. ®yuxkmus y= K/X

Oynkius y=ax?, ee rpaguk M cpoiictBa. Dymkuus y= K/X, ee cpoiicTa, rpadux.
['unepbona. Acummnrota. [locmpoenue epagurxos gyuxyuu y=f(x—I), I=f(x)-m, y=~f(x—I)-m, y=-
f(x)mo m3BectHOMY rpaduky ¢ynkuuuy=f(x). KBagparueni tpexwieH. KpagpaTuaHas QyHKIWs,
ee cBoiictBa u rpadguk. [lonstue orpanmueHHod ¢QyHkuuu. Iloctpoenne u ureHue rpaduxos
KYCOYHBIX b yHKIHH, COCTaBJICHHBIX u3 bynkumit y=C,
y=kx+m, y=k/x, y=ax?+bx+c, y=\lx, y=|x|. ['padudeckoe pelreHie KBafpaTHHIX YPaBHCHHIL.

OcHogHas yenw - Hay4umocs cmpoums epaghuxu @yHKYyul
suoa: y=ax2y=kx+m, y=k/x, y=ax?+bx+c, y=\x, y=|X| u epaguxu @yuxyuii uday=f{x—
), I=f(x)-m, y=f(x—1)-m, y=-f(x)no  ussecmunomy epaguxy pynkyuuy=f{(x); wuccieaOBaTH

13



(GYHKIIUM Ha YeTHOCTh, MOHOTOHHOCTD, OTPAaHUYEHHOCTh; CTPOUTh U YUTATh TPaUKH KYCOUHBIX
byHKIMiL; pemaTh KBaJpaTHbIE YpaBHEHHS TpaduyecKUM CIIOCOOOM.

KBaaparubie ypaBHeHUs

KBanpaTtHoe ypaBHenue. [IpuBenenHoe (HenmpuBeAeHHOE) KBaipaTHOE ypaBHeHue. [lonHoe
(HemonHOE) KBajapaTHoe ypaBHeHHe. KopeHb KBagpaTHOro ypaBHeHus. Pemenue kBaapaTHOro
YPaBHEHUSI METOJOM PA3JIO0KECHHMSI HAa MHOXKHMTENIHM, METOJAOM BBIICJICHMS IIOJHOTO KBajpara.
Juckprmunant. PopMynbl KOpPHEH KBaJapaTHOro ypaBHeHusa. Ilapamerp. VYpaBHeHme c
napaMeTpoM (HadajbHbIE IPEACTABIEHUS). ANTOPUTM pELIEHUS PAlMOHAJIBHOIO YPaBHEHUS.
bukBanpatHoe ypaBHeHue. MeTo/ BBECHUS HOBOU NIEPEMEHHON. PaliMoHanbHbIe ypaBHEHUS KaK
MaTeMaTUYeCKHe MOJETHN peajbHbIX cuTyarmid. YacTHbIie ciaydan GopMyssl KOPHEH KBaApaTHOTO
ypaBHeHus. Teopema Buera. PaznokeHue KBaJgpaTHOrO TpEX4dJ€HAa HA JIMHEWHBIE MHOMXKHUTEIH.
HppanmoHanbHble ypaBHEHUs. MeTOI BO3BEACHUS B KBaJIpart.

OcHogéHas yenb - Hayuumvcs TPUMEHATH (DOPMYIBI i HAXOXKICHHUS KOpHEH
KBaJ[paTHOTO YpaBHEHHMs; pelIaTh palMOHAJIbHbIE YypaBHEHUS, OHKBAJpaTHbIC YpaBHEHUS
METOZIOM BBEACHHS HOBOW IEPEMEHHON; BBINOIHATH PA3JIOKEHHE KBAJPATHOIO TPEX4seHa Ha
JMHEMHbIE MHOXKUTEU PA3INYHBIMU CIIOCO0aMU; PellaTh UppallMOHAIIbHBIE YPaBHEHUSI METOAOM
BO3BEJCHMS B KBAJPAaT; PEIIaTh MPAKTUIECKHE 3aa4H C IOMOILIBIO PAllMOHAJIBHBIX YPAaBHEHU.

HepaBencrBa

CBoiicTBa 4MCIIOBBIX HEepaBeHCTB. HepaBeHCTBO ¢ mepeMeHHOW. PelieHre HepaBeHCTB ¢
nepeMeHHou.  JIuHeliHoe  HepaBeHCTBO. PaBHOCWIIBHBIE  HEpaBEeHCTBA. PaBHOCHMIIBHOE
npeoOpa3oBaHue HepaBeHCTBa. KBajpaTHOe HEpaBEHCTBO. ANTOPUTM pELICHHs KBaApPaTHOTO
HepaBeHCTBa. Bospacraromas Qynkinus. YObiBatomas (Qyskuus. MccrnenoBanue ¢GyHKIUMU Ha
MOHOTOHHOCTbH (C HCTIOJIb30BaHUEM CBOMCTB UMCIOBBIX HepaBeHCTB). [IpuOiamkeHHbIE 3HAYCHUS
JNEHUCTBUTENIbHBIX YHCEN, TOTPEIIHOCTh MPUOIMKEHUS, TPUOIIKEHNE IO HEJOCTATKY U U30BITKY.
CraHgapTHBIN BUJI YUCIIA.

OcHognas yenv - HAy4umbcsi peliaTh JIUHEWHbIE U KBaJpaTHbIE HEPABEHCTBA; HAXOJUTh
NpUONMKEHHbIE 3HAYEHUs NEHCTBUTEIBHOTO 4YHCIA 10 HEJOCTATKy M M30BITKY, 3alUChIBaTh
JEUCTBUTEIIBHOE YHCIIO B CTAaHAAPTHOM BHJE; MPUMEHATH CBOMCTBA YMCIIOBBIX HEPAaBEHCTB JUIS
uccienoBaHusl GyHKIUH HAa MOHOTOHHOCTB; TIPEJICTABIISATh YHCIO B CTAaHAAPTHOM BHJIE, HAXOUTH
NpUOIKEHUS IEHCTBUTEIBHOTO YUCIIA.

O0o01maroniee NOBTopeHmne

OcHnogHas yenv - 0000UIEHNE Y CUCTEMAaTH3allMsI 3HAHUHM 110 OCHOBHBIM T€MaM Kypca
anreOps 3a 8 kimacc; hpopMUpOBaHUE TOHUMAHUS BO3MOKHOCTH MCTIONIB30BAHUS MPUOOPETEHHBIX

3HAaHUW U YMEHUH B IPAKTUUECKOU AEATEIbHOCTH U TOBCEAHEBHOMW KU3HMU.
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9 knacc
HepaBeHcTBa H CHCTEMBI HEPABEHCTB

JluneiliHOE W KBaJpaTHOE HEPABEHCTBO C OJIHOM MEpPeMEHHOW, YacTHOE W O0Ilee pelIeHue,
PaBHOCHJILHOCTh, PABHOCWIBbHBIE TIpeoOpa3oBaHus. PalMoHanbHBIE HEpPaBEHCTBA C OJHOU
MEPEMEHHOM, METO/I UHTEPBAJIOB, KpUBasi 3HAKOB, HECTPOTUE U CTPOTHE HEPABEHCTBA. DJIEMEHT
MHO’KE€CTBA, MOJIMHOKECTBO JIaHHOTO MHOXECTBa, IIyCTO€ MHOXeCTBO. Ilepeceuenue wu
o0benHeHre MHOKECTB. CHUCTEMBI JIMHEHHBIX HEPABEHCTB, YaCTHOE M 00I1Iee PelIeHne CUCTEMBbI
HEPaBEHCTB.

Ocnosnas yenv-- GOpMUPOBAHHUE TPEICTABICHUN O YaCTHOM M OOIIEM pEIIeHUH PalrOHATIBHBIX
HEPaBEHCTB M HX CHUCTEM, O HEPABEHCTBAX C MOIYJISIMU, O PABHOCHUIBLHOCTH HEPABEHCTB;
OBJIAJICHUE YMEHHUEM COBEpPIIATh PABHOCWIbHBIE NPEe0Opa30BaHUs, pellaTh HEPABEHCTBA
METOJIOM WMHTEPBAJIOB; paclIupeHue U 0000IEHUE CBEICHUM O pallMOHAIbHBIX HEPAaBEHCTBAX M
croco0ax ux peleHus: METOl HHTEPBAJIOB, METO 3aMEHBI IEPEMEHHOM.

Cucremsbl ypaBHeHHUit

PammmonaneHOE€ ypaBHEHHE C ABYMSI IIEPEMEHHBIMU, PEIICHUE YPABHEHUS C JBYMS NIEPEMEHHBIMH,
PaBHOCUJILHBIC ypaBHEHUS, PAaBHOCWIbHBIE TMpeoOpazoBanus. ['paduk ypaBHEHHs, cUCTEMa
YpPaBHEHUN C JIByMsSl MEPEMEHHBIMHU, PEIICHUE CHCTEMBl YPABHEHUM C JIBYMS TNEPEMEHHBIMU.
Metoa MoACTaHOBKHU, METO/] alireOpandecKoro CIOKEeHHS, METOJ] BBEJICHUS HOBBIX MIEPEMEHHBIX,
rpaduyeckuii METO/1, pABHOCUIBHBIE CUCTEMbI YPaBHEHUH.

OcnosHas yenv - GopMUpOBaHUE TPEJACTABICHUN O CUCTEME JBYX PAIlMOHATBHBIX ypaBHEHUH C
JIByMSl TIEPEMEHHBIMHM, O palMOHAJILHOM YPaBHEHMM C JBYMSI [EPEMEHHBIMHU; OBJIaJICHUE
YMEHHUEM COBEpIIATh pPaBHOCWIBHBIE MPEOOpa3oBaHUsl, pelIaTb YPABHEHUS U CHCTEMBI
YpaBHEHUH C JBYMsI TEPEMEHHBIMH; OTPaOOTKa HABBIKOB PELICHUS YPAaBHEHUS U CUCTEMBI
YpaBHEHU pa3IUYHBIMU METOAAMU: TpauuecKuM, MOACTAHOBKOMN, aJIreOpanveckoro CloKeHHs,
BBEJICHUSI HOBBIX NIEPEMEHHBIX.

Yucsosbie pyHKUNH

@OyHkuMA, O00lacTh OINpEJeNIeHne M MHOKECTBO 3HAUYCHMW (QYHKUUU. AHAJIUTHYECKHH,
rpaduueckuil, TaOIUYHBIN, CIOBECHBIM crnocoObl 3amanus ¢GyHkuuu. [padux QyHkumm.
MoHOTOHHOCTH (BO3pacTaHue W yObIBaHHE) (YHKIMH, OTPAHUYCHHOCTh (DYHKUIUM CHHU3Y HU
CBEpXy, HaUMEHbIlIee W HauOosblllee 3HAUYECHUs (DYHKUUU, HENpepbIBHAs (YHKIMS, BBITYKIAs
BBEPX MM BHHU3. OjeMmeHTapHble ¢QyHKuu. YerHas u HeueTHas (QYHKIMM M HX
rpaduku. CTeneHHble (QYHKIUM C HaTypajdbHBIM TIOKa3aTejleM, WX CBOHCTBA M TpaduKH.
CpoiictTBa W TrpadUKu CTENEHHbIX (QYHKIUHA C YETHBIM M HEYETHBIM IIOKa3aTeNsIMH, C
OTPULATENBHBIM LEJIBIM OKA3aTEeJIEM.
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Ocnognasi yenv - (OPMUPOBAHME MPEIACTABICHUM O TakuX (yHIAMEHTAIbHBIX IOHATHAX
MaTE€MaTUK{, KaKUMH SIBIIIOTCS MOHATHA (QYHKIMHM, €€ 00JlacTH ompeiesieHus, 0o0JIacTH
3HAQUEHUS; O Ppa3IUuYHbIX cHoco0ax 3ajaHus (QYHKIOUM: aHATUTHYECKOM, TIpaduiecKoM,
TaOJMYHOM, CIIOBECHOM; OBJAJIeHUE YMEHHEM IPUMEHEHUS YETHOCTH WJIH HEYETHOCTH,
OTrPaHUYEHHOCTH, HEMPEPHIBHOCTH, MOHOTOHHOCTHU (pyHKIUIT; popMHUpOBaHHE YMEHUI HAXOAUTD
HauOoJIblllee U HaMMEHbIIIee 3HAUeHUE Ha 3aJJaHHOM IPOMEXYTKe, pelasi MpakKTUYeCKUe 3a1a4u;
dbopMupoBaHHE TOHUMAaHMS TOTO, KAK CBOMCTBA (PYHKIMI OTpa)katoTCs Ha MOBEJACHUHU IpaQuKOB
byHKIMA.

IIporpeccuu

YucioBast mocienoBarenbHocTh. CocoObl 3aJaHUS YHCIOBOM mocienoBaTeabHOCTH. CBOMCTBA
YHUCJIOBBIX  IOCJEJ0BATEIbHOCTEH, MOHOTOHHAs  MOCJEAOBATEIbHOCTh,  BO3pacTarollas
MOCIIEZIOBATEILHOCTh,  YOBIBAIOIIAs MOCIEIOBATEILHOCTh.  ApudMeTHdyeckas mporpeccus,
pa3HOCTh, BO3pacTarollas MporpeccHsi, KOHEYHas Tmporpeccus, ¢opMyiaa n-To 4YieHa
apudmeTndeckoi mporpeccur, ¢GopMmyaa CYMMBl WICHOB KOHEYHOW apuMeTHYecCKOu
MIPOTPECCUU, XAPAKTEPUCTHUECKOE CBOMCTBO apuU(METHYECKOW Mporpeccuu. [eomerpuyeckas
nporpeccusi, 3HAMEHATEIb MIPOTPECCUU, BO3pacTaroias nporpeccusi, KOHEYHast
nporpeccusi, GopMysia n-ro ujieHa TE€OMETPUUECKON mporpeccuu, (GopMysia CyMMBbI UJICHOB
KOHEYHOM TI'E€OMETPUYECKON IPOTPECCUM, XAPAKTEPUCTUYECKOE CBOMCTBO TIE€OMETPUYECKOM
MIPOTPECCUM.

OcHosnas yenw. - GOPMHUPOBAHKUE IMPECTABICHUN O MOHATHH YHMCIOBOW IMOCIEAOBATEIHLHOCTH,
apu(MEeTHYECKOH M TEOMETPHUYECKOM MPOrpeccHsX KaK YacTHBIX CIIydasX YHCIOBBIX
MOCJIEIOBATEIILHOCTEH; O TpeX Ccrocobax 3agaHus IIOCICAOBATEIBHOCTH: aHAIUTHICCKOM,
CJIOBECHOM U PEKyppeHTHOM; copMHupoBaTh M 0OOCHOBATH PsJ CBOWMCTB apu(METHYECKOH W
TEOMETPUYCCKOW TPOTPECCHid, CBECTH WX B OJHY TaOJUIly; OBJAJCHHEC YMCHHEM peIiaTh
TEKCTOBBIC 3a/1a4H, UCIIOJIb3Ys CBOMCTBA apU(PMETHISCKON U TeOMETPHUYCCKOM TPOTPECCUM.

9J1eMeHTBI KOMﬁl/IHaTOpI/IKI/I, CTATUCTUKHU H TCOPUH BEPOATHOCTH

Metoapl pemieHus MPOCTEHIIUX KOMOMHATOPHBIX 3aj1ay (mepedop BapHaHTOB, MOCTPOCHHUE
JIepeBa BApUAHTOB, MpaBuio yMmHOXeHwus). Daktopuan. OOmMI psiA NaHHBIX U PAJ JAHHBIX
KOHKPETHOT'0 U3MEPEHUs, BApUAHTA PsiJla JAHHBIX, €€ KPaTHOCTh, YACTOTA U MPOLIEHTHAs 4acToTa,
CTPYNIHUPOBAHHBIA PsJ JAaHHBIX, MHOTOYTOJILHUKU pacmupeneneHus. O0bem, pa3max, Moja,
cpennee 3HayeHwe. CrnydaifHble COOBITHSI: JOCTOBEPHOE U  HEBO3MOXKHOE  COOBITHS,
HECOBMECTHBIE COOBITHSI, COOBITHE, MTPOTUBOMOJOXKHOE JAHHOMY COOBITHIO, CyMMa JIBYX
ciaydaiiHbix coObiTuid. Kiaccuyeckass BeposiTHOCTHasi cxema. Kiaccuueckoe ompeneneHue
BEPOSITHOCTH.

OcHosuas yenv - GOpPMHUPOBAHUE TMPECTABICHUN O BCEBO3MOXKHBIX KOMOHMHAIIMAX, O METO/axX
CTaTUCTUYECKOW O0O0pabOTKM pe3yabTaTOB M3MEPEHU, TOJYYCHHBIX TMPHU TMPOBEACHUU
AKCIIEPUMEHTA, O YHCJIOBBIX XapaKTepUCTUKaX WH(OpMalUH; OBIAIACTh YMEHHEM DPEIICHUS
MPOCTEUIIINX KOMOMHATOPHBIX M BEPOSITHOCTHBIX 3a/1a4.

IloBTOpEeHue
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Ocnognas yenb - 0000IIEHHE U CUCTEMATU3AllMs 3HAHUI 110 OCHOBHBIM TeEMaM Kypca aiareopsl 3a
9 Kjacc; NOArOTOBKA K  €AMHOMY TOCYJAapCTBEHHOMY  3K3aMeHy; (opMHpOBaHUE
HOHMMAaHUS BO3MOKHOCTH HCIIOJIB30BaHUS MPUOOPETEHHBIX 3HAHUI M YMEHHH B MPAaKTUYECKON

JIEATEIILHOCTH 1 OBCEJHEBHOM KU3HMU.
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Temamuueckoe njiaHuposearue C ykasanuem Kojaudecmeda 4acoe, OMB0OUMbIX HA

0ceo0eHUe Kaxicoou membl

7Knacc
Ne /it HazBanue Tembl KomuuecrBo | B Tom uncne
qacoB KOHTPOJIbHBIC
paboThI
1 MaremaTudeckuil s3Ik, MareMmaTudeckas 13 1
MOJIETIb
2 Jluneitnas QyHKIUSA 16 1
3 Cucremsl JBYX JTMHENHBIX YPAaBHEHUN C 15 1
JBYMS IIEPEMEHHBIMU
4 CreneHb ¢ HaTypaJIbHBIM TTOKA3aTeJIEM U €€ 9
. 1
CBOMCTBA
5 Opnnouwiensl. Onepanuu HaJl OJHOWICHAMU 7
6 Mmuorowrensl. Oniepaniuu HaJ 16 1
MHOTOYJICHAMH
7 PaznoxeHne MHOrO4JIEHOB HA MHOKHUTEIN 16 1
8 OyHKIHS y=X> 7 1
9 O6o0mmaroniee TOBTOPEHUE 3
10 Htoro 102 7
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Sknacc

Ne /i HasBanwne TeMbl KomnuecrBo | B ToMm unciie
qacoB KOHTpOHLHLIe
paboThI
1 AnrebOpandeckue apoou 22 2
2 ®ynkims y = v/x. CBoiicTBa KBaApaTHOTO 17 1
KOPHS
3 KBanpatnunas ¢pyaknus. OyHKIuS y = s 18 2
4 KBanparasie ypaBHeHUs 21 2
5 HepaBencrna 16 1
7 O6o0mmaroriee TOBTOPEHUE 8
10 Hroro 102 8
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9xnacc

Ne /i HazBanue Tembl KomuuectBo | B Tom uucne
qaCcoB KOHTPOJIbHBIC
paboTHI
1 [ToBTOpEHME 2
2 HepaBeHcTBa 1 cUCTEMbI HEPABEHCTB 12 1
3 Cucrembl ypaBHEHU I 18 1
4 UYucnoBble PyHKIIUU 24 2
5 [Tporpeccun 14 1
6 DneMeHTbl KOMOUHATOPUKHU, CTATUCTUKU U 19
1
TEOpUHU BEPOSITHOCTU
7 O6o01maroriee MTOBTOPEHUE 13
8 Utoro 102 6
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