[Tporpamma no anreGpe /it 7-9 ki1accoB cocTapiieHa ¢ yuetoM DeepabHOro rocy1apCTBEHHOTO
00pa3oBaTEeNBHOIO CTaHJAPTA, aBTOPCKON MporpaMMbl MaTteMaTHKa, COCTABICHHONW YUUTEISIMH
MBOY Jluneii Ne 40 u numeroiei axkcneptHoe 3aximoueHue Ne 195 HMC 'OV IT1O Huxeropoackoro
MHCTUTYTA Pa3BUTHUS 00pa30BaHMUA.

JInyHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThl 0CBOCHHSA
co/iepKaHus Kypca ajJredpbl

W3yyenne kypca anreOpsl cHocoOCTBYeT (OPMHPOBAHUIO Y  YyYalllUXCS  JTUYHOCTHBIX,
METANpPeIMETHBIX M TPEIMETHBIX pPE3ylIbTaTOB OOYYCHHS, COOTBETCTBYIONIUX TPEOOBAHUIM
®denepalibHOTO TOCYIAPCTBEHHOT'O 06pa3oBaTebHOro CTaH1apTa OCHOBHOTO O0IIETr0 00pa3oBaHusl.

Juunocmmnoie:

e pa3BHUTHE UHTEpEeca K MAaTeMAaTUYECKOMY TBOPYECTBY U MATEMATUYECKUX CIIOCOOHOCTEH.

® OTBETCTBEHHOE OTHOLICHHE K YYEHHIO0, TOTOBHOCTb M CHOCOOHOCTh OOy4arommxcs K
CaMOpa3BUTHUIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHUBAIIMU K OOYYEHHIO U MO3HAHUIO;

e (opMupoBaHHE KOMMYHHKATHBHON KOMIETEHTHOCTH B OOIIEHWHM M COTPYAHHUYECTBE CO
CBEPCTHHKAMH B 00pa3oBaTeIbHON, yUeOHO-UCCIIEI0BATENLCKOM, TBOPUECKOM U IPYTHX BUAAX
JIeATEIILHOCTH,

® YMEHHE SICHO, TOYHO, I'PaMOTHO H3Jaratb CBOM MbICIM B YCTHOW WU MHUCbMEHHOW peuH,
IIOHUMATh CMBICII IOCTABJICHHOM 3a/1a4y, BBICTPAUBaTh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI;

® KPUTUYHOCTHb MBIILIECHUSI, YMEHUE PACIIO3HABATH JIOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (PaKTa;

® yYMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3yabTaT yueOHON MaTEMATUUECKOMN ACSTEIHHOCTH.

Memanpeomemnmnuoie:

e (opMHUpOBaHHE IPEICTABICHUA O MaTeMaTHKE KaK YacTH OOIIEUeIIOBEYECKON KYyJIbTYpPHI, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH [TUBUIIN3AIMN U COBPEMEHHOTO OOIIEeCTBA;

® CrHOCOOHOCTh CAaMOCTOSITEIBHO IUIAHUPOBATh ANbTEPHATUBHBIE ITYTH JOCTM)KEHUS LeJei,
OCO3HaHHO BbIOMpaTh HauOonee d(PQPEKTUBHBIE CIIOCOOBI  pelIeHUus Yy4eOHbIX U
MO3HABATENbHBIX 33/1a4;

® yMEHHE OCYLIECTBIATH KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOANMbIE KOPPEKTHBBI;

® O0CO3HaHHOE BIAJICHUE JIOTUYECKMMHU JCUCTBUSAMH OIpEeNeHUs] TMOHATHH, 0000IIeHus,
YCTAaHOBJICHUS aHAJIOTUH, KJIacCU(PUKAIIMIL HA OCHOBE CaMOCTOSITEILHOTO BEIOOpA OCHOBAaHUH U
KpUTEPHUEB, YCTAHOBJICHUS POJAOBUIOBBIX CBSI3EH;

® yMEHHE yCTaHaBIWBATh MPUYMHHO-CIIECJICTBEHHBIC CBS3H; CTPOUTH JIOTHYECKHE PACCYKICHHS,
YMO3aKITIOYEeHHUs (HHIYKTUBHBIC, ICYKTUBHBIC U 110 aHAJIOTHHN) U BBIBOBI;

® YyMEHHE CcO3[aBaTh, NPHUMEHATh U NPeoOpa3OBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CpPEICTBA,
MOJIEJIN ¥ CXEMBbI JUIsl pellieHHs] yUeOHBIX U M03HABaTENbHbIX 33/ay;

® pa3BUTHE CHOCOOHOCTH BHUAETh MaTEMaTHUECKYIO 3aJady B JPYIHX AHCIUIUIAHAX, B
OKpY>Karollen KU3HH;

® Dpa3BUTHE CHOCOOHOCTH OpPraHU30BHIBaTH Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO
JeSTeIbHOCTh C YYUTEJIEM U CBEPCTHUKAMHU: ONPEAEIATh LENU, paclpelessiaTh (QyHKIUN U
pPOJM YYaCTHHKOB, B3aWMOJICHCTBOBAaTh M HAXOAWTh OOIIME CHOCOOBI pabOTHI, yMEHHE
paboTaTe B Tpymne: HaXOAWTh OOIee pelIeHHe W pa3pemaTrb KOHQIMKTBI Ha OCHOBE
COTJIACOBAaHUSI TO3WIMHA W y4éra WHTEpECcOB; CiIymarh mnapTHEpa; (OpMYIHpPOBATS,
apryMEHTHPOBATh M OTCTAaUBaTh CBOE MHEHHE.



Ilpeomemnuie:

yMeHue paboTaTh C Yy4EOHBIM MAaTEMAaTHYCCKUM TEKCTOM (aHAJIM3MPOBATh, W3BJICKATh
HE00X0MMYI0 HH(OpPMAIMIO), TOYHO W T'PAMOTHO BBIPaXKaTh CBOM MBICIU C NMPUMEHEHHUEM
MaTEeMaTHYECKOM TEPMHHOJIOTUM M CHMBOJIMKH, HPOBOJUTH KJIACCH(HKALINHU, JIOTUYECKHE
000CHOBaHHS;

yMeHHEe O€rii0 M YBEpEHHO BBINOJHATH apU(PMETUUYECKUE ICHCTBHA C PAIHMOHAIBHBIMU H
UppalMOHAIbHBIMU  YUCIIAMH; OCYIIECTBISATh B BBIPOKEHHSIX M (HOpMyJax UHCIOBBIC
MOJICTAHOBKH ¥ BBITIOJIHATH COOTBETCTBYIOIINE BEIYUCIICHHS,

YMEHHUE BBIIOJHATh IPeoOpa3oBaHMs BBIPAKEHUH, COAEPXKAIIUX CTENEHb C LENbIM
MoKaszaTejieM, CTENEHb C pallMOHAIBHBIM IOKa3aTeleM, apu(MeTHUeCKue KOPHU; BBIITOJIHATD
JNCUCTBUSL C MHOTOWICHAMHM, BBIMOJHATh PA3JIOKEHUE MHOTOYWICHOB HAa MHOXHTEIH;
BBINOJIHATH MPEOOPA30BaAHMSI TPUTOHOMETPUYECKHUX BBIPAKCHHUIA;

YMEHHUE pellaTh ypaBHCHHS M HEPaBEHCTBA, CUCTEMbl YpPaBHECHHH W HEPAaBEHCTB;, MPUMEHSTH
YpaBHEHHsI 1 HEPABEHCTBA K PEIICHUIO TEKCTOBBIX 3a71ay;

yMeHHe CTpouTh rpaduku Gpynkumii Y =Kx+b, (b#0), y=KX; nonumanue, Kak BIMAET 3HAK
koo dunuenTa k Ha pacronoKeHne B KOOPAMHATHOM IUIOCKOCTU Tpaduka GpyHkiuu Y =KX,

rae k#0, kak 3aBucuUT OT 3HaueHUH k u b B3auMHoe pacnonoxenue rpad@ukoB IByX (YHKIUN
Buga Y =KX+bD; yMmenme Bumers 5Ty 3aBHCHMOCTb, HCHOJNB3YS MATEMATHYECKYIO

naboparopuro JKuBoii MaremaTuku;, ymeHue CTpouTh rpaduku (QyHKmuii y =ax’ +bx+c,

(a#0), moHMMaHKMe, KaKk BIUSIOT 3HAKU Kod(uimeHtoB @, b u ¢, a Tak xe 3nak D Ha
pacroyio)keHue B KOOPAMHATHOM IIJIOCKOCTH TIpaduka (GYHKLIMH, YMEHHE BHUAETh 3Ty
3aBUCHMOCTh, HCIIOJIb3yd MaTeMaThuyecKyro Jabopatopuio JKuBoil MartemaTuku; ymeHue

. K
crpouth rpadpukd (QYHKIUHE y=—, py=+/x;, YMECHHE CTPOUTh MHOXECTBA TOYECK Ha
X

IUIOCKOCTH,  Y/OBJIETBOPSIONINX ypPaBHEHHUIO, HEPAaBEHCTBY; MPHUMEHATh Tpaduueckue
IIPECTaBICHUS Ul PELICHNs U UCCIIEJOBAHNsI YPABHEHUI U HEPABEHCTB;

YMEHHE BBINOJIHATH anredpandeckue npeoOpa3zoBaHus palliOHAIbHBIX BBIPAXKEHUN, IPUMEHSATh
UX JUIs pelieHusi y4eOHbIX MaTeMaTH4YecKUX 3aJady U 3a/ay, BO3HUKAIOMIUX B CMEXKHBIX
y4eOHBIX MpeaAMeTax;

YMEHHE IPUBOJUTH IPUMEPHI MOCIEI0BATEILHOCTEN; UCIIOIB30BaHUS MTOCIE0BATEILHOCTEN B
peaJIbHOM KU3HU; BBIYMCIATH WIEHBI MOCIEA0BATEIbHOCTH, 3aJaHHOW QOopMysol N-TO 4ieHa
WIA PEKYPPEHTHO; 33/1aBaTh apU(PMETHUECKYIO U TEOMETPUUECKYIO TPOIPECCUU PEKYPPEHTHO;
3aMuchiBaTh W MOSICHATH (OpMyJibl OOIIEro 4jieHa apu(PMETHUeCKOM W TeOMETpPHUYECKON
IIpOrpeccuii; 3aMnchIBaTh U J0KA3bIBaTh (POPMYJIBI CYMMBI N MEPBBIX YJICHOB apU(PMeTHUECKOM
1 TeOMETPUUECKON Mporpeccuii; (opMyJibl, BEIpa)karoliye CBOMCTBA YIEHOB apu(pMETHUECKON
Y T€OMETPUUYECKON MPOrpeccrii; BEIYUCIATE CYMMY OECKOHEUHO YOBIBAIOIIEH FeOMETPHUUECKOM
IIpOrpeccuy;

UCIOJb30BaTh NPUOOPETEHHbIC 3HAHMS, YMEHHs, HABBIKM IS peIleHUs Y4eOHBIX 3ajad,
BO3HHUKAIOIMIUX B CMEXHBIX Y4YeOHBIX IpeaMeTax, B MPAaKTHUYECKOH JEATENIbHOCTH H
MOBCETHEBHO# KU3HU (pellieHHe HECIOXKHBIX MPAKTUYECKUX PACUCTHBIX 3a/1a4, B TOM YHUCIIE C
UCIOJIb30BaHUEM MPU HEOOXOIUMOCTH CIIPABOYHOMH JINTEPATYpPhl, KAIBKYIATOPA, KOMITBIOTEPA;
yYCTHasl MPUKHJIKA M OLIEHKa pe3yibTaTa BBIYMCIEHUN, MPOBEpPKa pe3ysibTaTa BbIUMCICHHUM
BBIMIOJIHEHUEM  OOpaTHBIX  JCWCTBUI; MOJEIMPOBAaHUE MPAKTUYECKUX CUTYyallMd W
HCCIIeIOBaHNe TOCTPOECHHBIX MOJIENIeN ¢ UCIOIb30BaHUEM amnmapara aareOpbl; HHTepIpeTanus
rpadHKOB peabHBIX 3aBHCUMOCTEH MEXKITy BEIMYNHAMU).

IInanupyemsie pe3yjbTaThl 00y4eHus ajaredpe B 7-9 kiaaccax



Boinycknuk Hayuyutess B 7-9 kiaccax (IS MCHOJIb30BAaHHSI B MOBCEIHEBHOI
JKH3HM U o0ecriedeHUs1 BO3MOKHOCTH YCIIEIIHOTO NPOJ0JIKeHUs1 00pa30oBaHus HA 0a30BOM
YPOBHe)

/etiicmeumensnule yucna

HCIIOJIb30BaTh HavaJbHbIC IPECTABICHUS O MHOXKECTBE JEHCTBUTENIbHBIX YHCET;

ONEPUPOBATH MOHATUEM KBAJPATHOTO KOPHS, IPUMEHSThH €r0 B BHIYUCICHUSX.

BBIMOJHATh BBIYMCIICHUSI C JIEHCTBUTEIIbHBIMU YHWCIAMH, COYETasi YCTHbIE U INHCbMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYIISTOPA;

Anzeopauueckue evipasrcenus

OTIEPUPOBATH MOHATUSMH «TOXKIECTBOY», «TOXKIECTBEHHOE MPEOOpa3OBaHMEy», peliaTh 3a1auHu,
coJiepskanire OyKBeHHbIE JaHHbIE, padoTaTh ¢ PopMyIamH;

BBITOJIHATH MPE0Opa30BaHusl BBIPAKEHUH, COJACPIKALINX CTENEHU C LEIBIMH MOKa3aTeIsIMH |
KBaJIpaTHbIE KOPHU;

BBITNOJIHATh TOXKIECTBEHHbBIE IIPEOOPa30BaHNs PALMOHAIBHBIX BBIPAXXEHUN HAa OCHOBE IpaBUII
JEHCTBUI HaJl MHOTOYWICHAMHU U alredpandeckKumMu Ipo0sMu;

BBITNOJIHATH Pa30KEHNE MHOIOWIEHOB HA MHOKHUTEIH.

Ypaenenusn

pemaTh OCHOBHBIE BHUbl PAIMOHAJBHBIX YpPaBHEHUW C OJHOW MEPEMEHHOM, CHCTEMBI JIBYX
YpaBHEHHUH C IBYMS IEPEMEHHBIMU;

MOHUMAaTh YpaBHEHHE KaK BAXHEUIIYI0O MATEeMaTHYECKYI0 MOJENb JUIsl OMMCAHUS U U3Yy4eHHs
Pa3HOOOpa3HBIX pealbHBIX CUTYAIUi, pellaTh TEKCTOBbIE 33aull aIreOpandyecKiuM METOIOM;
OPUMEHSATHh Tpadudeckue NpPeACTaBICHUS Uil WCCIEAOBAaHMS YPaBHEHUH, WCCIICAOBAaHUS H
peIlIeHUs] CUCTEM YPABHEHHM C ABYMS MIEPEMEHHBIMHU.

Hepagencmea

MOHMMATh M TPUMEHATH TEPMUHOJOTUI0O M CHMBOJUKY, CBSI3aHHBIE C OTHOLICHHEM
HEPaBEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;

pelaTh JMHEWHbIE HEpaBEHCTBA C OJHOW MEPEeMEHHON M MX CHUCTEMBbI; peliaTh KBaJpaTHBIC
HEpaBEHCTBA C OMOPOH Ha rpaduuecKue MPeICTABICHNUS,

MPUMEHSTH anmnapar HePaBeHCTB Ui PEIICHHUS 33/1a4 U3 Pa3IUYHbIX Pa3esioB Kypca.
Yucnoevie hynxkyuu

MOHUMATh M HCIHOJb30BaTh (YHKIIMOHATbHBIC MOHSATUS M S3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaueHMUs ),

CTpOUTHh TpadUKU SIEMEHTAPHBIX (YHKIIHIA;, MCCIEI0BaTh CBOIMCTBA YMCIOBBIX (PYHKIMIA Ha
OCHOBE M3YyYEHHUsI TIOBEICHUS UX TPauKOB;

MOHUMATh (DYHKIHIO KaK BaOKHEHIIYI0 MaTEMaTHYECKYI0 MOJENb Ui OMUCAHHS MPOIECCOB U
SBIIEHUN OKPYXKAIOIIETO MHpa, NPUMEHSTh (QYHKIHOHAIBHBIA S3BIK JJS OMHCAHUS H
HCCJIEIOBaHMSI 3aBUCUMOCTEN MEXy PU3NUECKUMH BETMUMHAMM.

Yucnoewvie nocnedosamenvnocmu

NOHMMATh M HCIOJIb30BaTh SI3bIK  IIOCJIENOBATENbHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHHUS);

IPUMEHSTHh (OPMYJbI, CBA3aHHBIE C apu(METUUYECKOW M TeOMETPUUYECKON Mporpeccueu, u
anmapar, copMHpPOBaHHBIN MPU U3YYSHHUH APYTUX Pa3JesioB Kypca, K PeHICHHUIO 3a/1a4, B TOM
YHCJIe C KOHTEKCTOM U3 PeabHOM KU3HU.

Komounamopuxa. Cmamucmuxa. Teopusa eepoamnocmeit

MCIIOJIb30BaTh MPOCTeHIIne criocoObl MPeACTaBIECHUS U aHATTN3a CTATUCTUYECKUX JTaHHBIX.
HAXOJUTh OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTD CITYYaifHOTO COOBITHS.

pemaTh KOMOMHATOPHBIE 337]a4H Ha HAXO0KICHHE YMCiIa 00BEKTOB MM KOMOWHAIIAMN.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCSI B 7-9 Kiaccax (1Jisi odecnedeHust
BO3MOKHOCTH YCIHICIIHOTO NPOJOJIKeHHsI 00pa3oBaHMsA Ha 0a30BOM M YIJIyOJIEHHOM
YPOBHSIX)



Jleiicmeumenvhnvle uucia

pa3BUTH MPECTABICHUE O YUCIIC M YHCIIOBBIX CUCTEMAaX OT HATYPaIbHBIX JIO JCHCTBUTEIHHBIX
YKCeN;, O POJIU BHIYHUCIICHUH B MPAKTHKE,

pa3BUTh U YIIIyOUTH 3HAHUS O ACCITHYHOW 3aMUCH JCHCTBUTEIBHBIX YHCEl (IEPUOANYSCKUC U
HEIMePUOIUYECKHE Tpo0H).

Anzedpauueckue svipasrxcenus

BBIMOJIHSATH MHOTOIIIArOBbIC IPe0OPa30BaHuUs PAIIMOHAIBHBIX BBIPAKEHU, TPUMEHSS IIUPOKUH
HAOOp CrocoOOB M TPHUEMOB; MPUMEHSITH TOXKICCTBCHHBIE MPEOOPA30OBAHUS JIsI PEIICHUS

3aja4 u3 pas3InYHbIX pas3znesnos Kypca (Hampumep, Ui HaXO0XKJICHUS
HanOOJIBIIEr0/HANMEHBIIETO 3HAYCHHUST BRIPAKEHHUS).
Ypasnenua

CHELMAIBHBIM IIPUEMAaM pEIICHUS YPAaBHEHWM M CHCTEM YPAaBHEHW; YBEPEHHO IIPUMEHATh
anmapar ypaBHEHUM A7l pelieHHs pa3HOOOpa3HBIX 33a4 U3 MAaTeMaTHUKH, CMEXHBIX IPEIMETOB,
NPaKTHKH;

NPUMEHSTh TpaUUecKue IPEeACTaBIECHUs sl UCCIEAOBAHUS YpaBHEHUH, CHCTEM YpaBHEHMH,
coziepKanmx OyKBeHHbBIE KOI(PPHUITHESHTEHI.

Hepasencmea

pa3HOOOpa3HBIM MpHEMaM  JIOKAa3aTeNbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH —armapar
HEpPaBEHCTB [UI peLICHUs] pPa3HOOOpa3HbIX MaTEMAaTHYECKUX 33j7ad M 33/a4 M3 CMEXHBIX
[PEMETOB, [IPAKTUKY;

HOPUMEHATh TpaUuecKue NPeJICTABICHUs AJIsI UCCIESIOBAaHUS HEPABEHCTB, CUCTEM HEPABEHCTB,
coziepKanmx OyKBeHHbBIE KOI(PPHUITHESHTEHI.

Yucnoevie pynkyuu

NPOBOJIUTH HCCIICIOBAaHMS, CBS3aHHBIE C W3YYECHHEM CBOWCTB (YHKIMA, B TOM 4YHCIE C
UCIIOJIb30BAHUEM KOMIIBIOTEPA; Ha OCHOBE IpaMKOB HM3YYEHHBIX (QYHKIMH CTpoUTh Oosee
CJIO’KHBIE rpapUKH (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTHIMI TOUKAMH U T. I1.);

UCIIOJIb30BaTh  (DYHKLIMOHAJIbHBIE TIPEJICTABICHUS M CBOMCTBA (DYHKUMH JUId  pELIeHUs
MaTeMaTU4eCcKuX 33/1a4 U3 pa3InyHbIX pa3/ieioB Kypca.

Yucnogwvie nocnedosamenvnocmu

pelat KOMOMHHPOBAaHHBIE 33/1a4y C MPUMEHEHHEM (opMysi n-ro wieHa M CyMMBbI MEPBBIX N
YJEHOB apuU(METHYECKOM M TEeOMETPUYECKOW IPOrpeccHH, HPUMEHssI MpU 3TOM  armapar
YpaBHEHM 1 HEPABEHCTB;

NOHMMAaTh APUPMETUUYECKYI0O U TE€OMETPUYECKYIO IPOTpeccuro Kak (YHKIMU HaTypalbHOIO
apryMeHTa; CBSI3bIBaTh apHU(PMETHUUECKYIO IPOTPECCHIO C IMHEHHBIM POCTOM, TEOMETPUUECKYI0 —
C OKCIIOHEHLIMAJIbHBIM POCTOM.

Komounamopuxa. Cmamucmuxa. Teopusa eepoamnocmeit

OpraHM30BbIBaTh COOp JAHHBIX MPU MPOBEAECHUH OIIPOCa OOILECTBEHHOTO MHEHUS, OCYIIECTBIISATH
UX aHaJIU3, IPEJICTABIATh PE3YJIbTaThl ONIPOCca B BU/IE TAOJIUIIbL, THarpaMMBl.

NPOBOAWUTH  CIIyyailHble JKCIIEPUMEHTbl, B TOM UYHCJIE€ C [OMOIIBIO KOMIIBIOTEPHOTO
MOJIETTMPOBAHUSL, MHTEPIIPETALIUU UX PE3YJIbTATOB.

HEKOTOPBIM CIEIMAIbHBIM MPUEMaM pelleHNnss KOMOMHATOPHBIX 3a/ay.

Conep:kanue y4eOHOI0 nmpeamera

7 knace
IloBTOpPEHME
YucnoBele M anreOpandeckue BBIPAKCHHS. YPaBHEHUS C OJHUM HEHM3BECTHHIM. Pemenue
TEKCTOBBIX 3aJ1au.
DJIeMeHTbl KOMOMHATOPHUKH ¥ TEOPHH BEPOSITHOCTH



Paznuunple koMOMHaIMK C BBIOOPOM M3 TpexX 3JIeMEeHTOB. Tabnuiia BapuaHToB. [IpaBumio
npousBeaenus. [loncuer BapuaHToB ¢ MoMoIIb0 rpadoB. COOBITHS, BEPOSTHOCTH COOBITHS.
Jluneitnasi pyHkuus u ee rpaguk

[IpsamoyronbHass cucrtema koopauHat. llonstue ¢ynkuuu. Crocobbl 3amanus. ['paduk
byukiyn. OyHKIUK BUAA Y = KX, Y = KX +D 1 ux rpaduku

CBoiicTBa MMHEHHON QYHKINU

OaHOYWIeHbI M MHOT04JI€HbI

CreneHsb ¢ HaTypaJIbHbIM [10KA3aTEJIEM U €€ CBOWCTBA.

OpnnouneH. CraHIapTHBIA BUJ OJHOWICHA. YMHOXEHHE OJHOYJIECHOB. MHOIOYJICHBI.
CrnoxeHue ¥ BBIYMTAaHHE MHOTOWIEHOB. [IpuBeienue nogo0HbIX.

YMHOKEHUE U JIeJIeHHe MHOTOYJICHA Ha OJTHOYICH. ¥ MHO)KEHHE MHOTOUYJICHa Ha MHOTOUJICH.
Pa3ziioxeHue Ha MHOKMTEIH

Brinecenue o01ero MHOXKuUTENA 32 CKOOKU. Crioco0 rpynmupoBKH.

dopmyia pazHOCTH KBaJpaToB. KBagpaT cyMMbl 1 KBapat pasHocTu. KBaapar MHOrOUIeHA.
Ky6 cymmbl u cymma kyOoB. [IpriMeHeHne HECKOJIBKUX CITIOCOOOB Pa3ioKEeHHUs] HA MHOXKHUTEIH.
Auaredpanueckue 1poou

Anrebpanueckass pobbs. CokpamieHue apoOeil. YMHOXKEHHEe M JAelieHHe anreOpanyecKux
npobeii. [lpuBenenme npobeit k oOmemy 3Hamenarenro. CloKeHHE ¥ BBIYUTAHHC
anredpandeckux apoodeit. CoBMecTHbIE AEUCTBUS C aNreOpandecKuMu JIpo0sMU.

CucrteMbl IBYX YPaBHEHHUIi ¢ IBYMSI HEH3BECTHBIMHU

Cucremsl ypaBaenuii. Crioco0 noactanoBku. Crioco0 cnoxenus. ['paduueckuii crnocoo.
®opmynsl Kpamepa. Pemienue 3agad ¢ MOMOINBIO CHCTEM ypaBHEHUM. PenieHue cucrem c
napaMeTpami.

IIpeoOpa3oBanue rpagukoB JuUHeHOH QyHKUIMU

I'padmku pyskmit: f(-x); -f(x); f(kx); kf(x); f(x+a); f(x)+b. T'padukn dysxmmiif(|x|); | f (x)|.

I'papuxu ¢yHkumii ¢ napamerpaMu M TpapuuecKkoe peLIeHHWEe JIMHEWHBIX YpaBHEHHMH C
rapameTpamu

IToBTOpEHHE

JeiictBus ¢ anreOpandeckumu ApoOsMu. Perenrie TMHEHHBIX YpaBHEHUI 1 CUCTEM JIMHEHHBIX
ypaBHEHHUN. Perienne TEKCTOBBIX 3aa4. 3a7auu ¢ MapaMeTpaMy U MOJYJISIMHU.

8 kimace
IloBTOpPEHME
YucnoBele U anredpandyeckue BbIpRXEHUS. YPaBHEHUS M CHUCTeMbl ypaBHeHUH. JIuHeiHas
¢byHkus u ee rpaduk. PasnokeHne MHOrowieHa Ha MHOXWUTENW. PacmimpeHue moHATHS O
yucie (HaTypaibHble, Iieble, palliOHAIbHBIE, 1eHCTBUTEIbHbIE YHCIIA).
HepagencrBa
[TonsiTrie uncnoBoro HepaBeHcTBa. OCHOBHBIE CBOMCTBA YHMCIOBBIX HepaBeHCTB. ClloKeHHE U
YMHOKEHHE HepaBeHCTB. HepaBeHCTBa MEpBOM CTENEHU ¢ OJHUM Heu3BeCTHBIM. [IpuMeHeHue
rpaUKoB K pELIEHUI0 HEPAaBEHCTB IE€PBOM CTENEHHM € OJHUM Heu3BeCTHhIM. CHcTeMBI
HEPaBEHCTB IIEpBOM CTENEHHU C OJHUM HEU3BECTHBIM. Te€CTOBBIE 3a7auM, INPUBOIALIUE K
PELICHUI0 CHCTEM HEpPAaBEHCTB. Monyib INEHCTBUTEIBLHOTO 4YHCIA. ['€OMETpUYECKUU CMBICI
MOAYJS JNEUCTBUTEIBHOIO YUCIIA. YPABHEHUsS U HEPABEHCTBA IIEPBOW CTEIEHU, COAEpIKaLLUe
MOAYJIb YHCIIA.
KBanpaTHbie kKopHr
[TonsiTue apudmMeTnueckoro kBagpaTHoro KopHsa. VppainnoHnanbHble, TeHCTBUTENbHbIE YKCa,

[ 2 .
KOHEUYHBIE M OECKOHEUHBIE JeCATUYHBIC NpoOu. ToxmecTBoO VX ™ = |x . CBoiiCTBa KBaJIpaTHOIO

KOPHSI M UX UCIOJIb30BaHUE IIPU BBIYUCICHUAX U MPEOOPa30BAHUAX BBIPAXKEHU N, COAEPIKALIUX
KOpHU. BbIHECEHHE MHOKUTEIS U3-110J KOPHS U BHECEHUE MHOXKUTEIS 110]] KOPEHb.
Cpennee apugmMeTHUECKOE U CPETHEE TEOMETPUUYECKOE IBYX YHCEI.



KBaapatrHbie ypaBHeHusI

[TonsiTue xkBajgpaTtHOro ypaBHeHUs. [loyHbIE M HENOJHBIE KBajpaTHble ypaBHEHUS. DOpMyIibl
KOpPHEH KBaJpaTHOro ypaBHeHus. MccimenoBanue pelleHud KBagpaTHOIO YPAaBHECHMS.
VYpaBHeHuMs1, IPUBOAMMBIE K KBajapaTHOMy. TeopemMa Buera u ee npuUMEHEHUE K PELICHUIO
3a7au. J|poOHO-panioHalIbHbIEe ypaBHEHUA. [[pOOHO-palliOHAIbHBIE YPABHEHUS C TapaMETPOM.
TekcToBble 3a7jauu, IPUBOAIINE K KBaAPAaTHOMY YPaBHEHMUIO.

KBaaparnbiii TpexusieH

KBagpaTHbIl TpexuieH M €ro KOpHU. Pa3iiokeHue KBaJpaTHOIO TPEX4YIeHa HAa MHOXKHUTEIIH.
Omnpenenienne KBagpatudHol Qynkuun. Dymkumu y =x°, y=x+4+a,y=x"+bX+C U nx
rpa¢puku. HawuOospinee W HauMeHbIee 3HAUYCHUS KBaApaTWyHOi ¢(yHkimu. JluHeiHble
npeoOpa3zoBaHus rpaduKoB: y=f(xzxa)y=~f(X)xa, y=|f(X)y=f(-x);

y="f(x);y=a- f(x)

KBaaparHble HepaBeHCTBA

Pemienne kBazpaTHBIX HEPABEHCTB. PemieHne KBaJpaTHOrO HEPABEHCTBA C MOMOIIBIO Tpaduka
KBaapaTuuHOW QyHKIMU. MeToa uHTepBaoB. Pemienre cucteM KBaJpaTHBIX HEPABEHCTB.
Cayuaiinble coObITHS

CoObiTusi. BeposTHOCTh cOObITHS. PemieHne KOMOMHATOPHBIX U BEPOSTHOCTHBIX 3a1ad C
IIOMOIIIBIO KOM6I/IH21TOpI/IKI/I. HpOTI/IBOHOJIO)KHI)IG CcOOBITUS H BCPOATHOCTH. OTHOCHUTENLHAA
4acTOTa U 3aKOH OOJIBIINX YHCEN.

IloBTOpPEHME

ToxaecTBeHHbIE ~ MpeoOpa3oBaHHs  pallMOHANbHBIX  BbIpakeHud.  [IpeoOpasoBanus
VPPALMOHAIIBHBIX BBIpaKEHUM. JInHeiHble HepaBeHCTBA M MX cucTeMbl. KBajipaTHbIE YpaBHEHHUS U
HEPaBEHCTBA. Y PAaBHEHUS U HEPABEHCTBA, COJIEPIKaIIe MOAYIb U MapaMeTp.

9 knace
CremneHb ¢ paMOHAJIBHBIM NOKAa3aTeJIeM.
Crenenb ¢ HaTypaJlbHbIM IOKa3aTeneM. CTeneHb C LelbIM [T0Ka3aTelleM, CBOMCTBA CTEIEHH ¢
LeNbIM MoKazareneM. Apu(dMeTHYecKuil KOpeHb HaTypajbHOM CTENEeHH, KOPEHb HEYETHOU
CTETIEHU U3 OTPULATEIbHOIO 4HCJa, CBOMCTBa apudmernyeckoro KopHsa. CrTeneHp c
palMOHATIBLHBIM [TOKa3aTeIeM, CBOMCTBA CTENEHM C pallMOHaIbHBIM MoKazareneM. HepaBeHcTsa
Y YpaBHEHMS, COIEp KAILNE CTETIEHD C PALIMOHAIBHBIM [10KA3aTEIEM.
CreneHHnasi pyHKUHSA.
[Tonsatue o ¢ynxauu. CrocoObl 3amanust ¢yHkuuu. OOnacTe omnpeneneHuss W 00JacTb
u3MeHeHus QpyHkuuu, rpadpuk ¢yHkiuu. CteneHHass QyHKIUS C HATYypaJbHBIM IOKa3aTEJIEM.
OnpeneneHnue 4eTHOM, HeueTHOM M oOmero Buga ¢yHkuuid. Bospacranue u yObIBaHHE
¢byHKIMKM, HauOoJblllee M HaWMeEHblIee 3HaueHUs (yHkuuu. JIuHeWHble npeoOpa3zoBaHUs

rpadukos (f(x+a); f(x)=b; f(|x|); -f(x); f(-X) ). Crenennas GyHKIHS ¢ HETBIM OTPHIATETBHBIM

K
nokasarenemM, MnoHsTHe o0 acumnrorax. DyHkuus y=—. OyHKUUS F\/; IIpocreiimme
X

MppauyoOHaJbHbIE ypaBHEHHS. MeTon yeAuHEHHs pajvkana. BBeneHue BCIIOMOraTeabHOIO
HEH3BECTHOTO.

MHo:xecTBa TOYEK HA MJIOCKOCTH.

ITocTpoeHrne MHOXKECTBA TOUYEK Ha IIOCKOCTH, YJIOBJIETBOPSIOIINX YPAaBHEHUIO, HEPABEHCTBY,
CHCTEME YpaBHEHHI, CUCTEME HEPABEHCTB.

Cucrembl ypaBHeHHI.

JluHeiiHple CcUCTeMbl C JBYMS HEU3BECTHBIMH, JIMHEWMHBIE CHUCTEMBI C TMapaMETpPOM.
UccnenoBanne nuHedHbIX cucteM. CuCTeMbl, NPUBOAMMBbIE K JIUHEHHBIM. HenuneitHbie
cucteMbl. MeToJ MOJCTAaHOBKH, METOJ alreOpandecKkoro CJIOKEHHs, CHUMMETPUUYECKHE
CHCTEMEL.



JJIeMeHThI TPUTOHOMETPHH.

Paguannas mepa yrna. [loBopoT Touku BOKpYr Hayasia KoopauHar. OmnpezneieHue cHuHyca,
KOCHHYCa, TaHIEHCa, KOTaHreHca uucia. PemeHue mnpocTedlnX TPUTOHOMETPUYECKUX
YpaBHEHUH. 3HaKu TPUTOHOMETPUUECKHUX GbyHKINH. CootHomieHus MEXy
TPUTOHOMETPHUUECKUMHU (DYHKUIHSAMU OJHOTO U TOTO ke apryMenTa. Jloka3areiabCTBO TOXKIECTB.
YeTHOCTP M HEYETHOCTh TPUTOHOMETPUYECKHX (QyHKIui. Dopmynsl cioxeHus. DopmyIbl
npuBeneHus. TpuroHomerpuueckue (YHKIMM JABOWHOTO M IOJIOBUHHOTO apryMeHTa.
@opmyiel pannoHanu3anud. GopMyibl CyMMbI U Pa3HOCTH TPUTOHOMETPUYECKHX (PYHKITHI.
Pemmenuie npumepoB Ha IpuMeHEHHE BceX HOpMYIL.

YuciioBble OCIE10BATEIBHOCTH. MeTo MaTeMaTH4YeCKOM MHAYKIUH.

[TonsiTre 0 YKMCIOBOM MOCTIEI0BATEIBHOCTH, CIIOCOOBI 3a/1aHUS YUCIIOBOM MOCIe10BAaTEIbHOCTH
(3amanue hopmyIoit o0IIero YieHa, peKyppPEeHTHEIH, onucaTenbHblii). [lonsTre 00 HHAYKIMH U
nenykuuu. IlpuHnun u  MmeTon wmareMarudeckoi uHAYKnMU. OO00IIeHHE MNpUHIMUIA
MaTeMaTHYeCKOM MHAYKIUH. Jloka3aTeascTBO GOPMYII U HEPABEHCTB, IPUMEPHI HA JETUMOCTb.
IIporpeccuu.

Apudmernuaeckas nporpeccusi. Dopmyna N-ro unena apudmerudeckoit mporpeccun. CBOHCTBO
U npusHak apudmernyeckoil mporpeccun. dopmyna CcyMMbl N TEPBBIX  YJICHOB
apudmernueckoil mnporpeccun. I'eomerpuueckass mnporpeccus. dopmyna N-ro  uieHa
reoMeTpuueckor nporpeccu. CBOMCTBO U MPHU3HAK I€OMETPUYECKOM mporpeccun. dopmyna
CyMMBI N NEPBBIX UJIEHOB TIE€OMETPUUYECKON mporpeccu. beckoHedHO yObIBaromast
reoMerpuueckas rmporpeccus. QDopmyna CyMMBl 4YJIE€HOB OECKOHEYHO yOBIBAroIIei
reOMETPUYECKON Tmporpeccur. PemieHne TEKCTOBBIX 3aJad HAa IPUMEHEHUE CBOWCTB
apupMETUYECKON U TEOMETPUUYECKON TTPOTPECCHiA.

Cay4aiiHble BeJIMYMHBI.

Tabmunel pacnpenenenus. [lomuronst yactot. ['eHepaibHas COBOKYMHOCTh U BbIOOpKa. Pazmax
U LICHTPaJIbHbIE TEHICHIIUH.

IToBTOpEHHE.

[IpeoOpa3oBaHre BBIpaXXEHUI C LENBIM M palMOHAIBHBIM IIOKa3aTeseM, MpeoOpa3oBaHUe
MPPALMOHATIBHBIX BBIPAXKEHUM, BEIPAXKEHHUM C MOJlyJIeM. Y paBHEHHS IEPBOI M BTOPOM CTENEHU
C IapaMeTpoM M MojayieM, Teopema Buera, uppauuonanbHble ypaBHeHHsS. [paduxu
CTENEHHbIX (YHKUUH, Trpaduueckoe pelieHre ypaBHEHUH, HEPABEHCTB U CUCTEM YPaBHEHUU.
Tpuronomerpuueckue npeoOpa3zoBaHusi. TeKCTOBbIE 3a/1aUH.

IInanupoBanue y4eOHOro MmarepuaJia

Tema Ko-Bo yacoB
7 Kaace
1 [ToBTOpEHHE 7
2 DeMEeHTbl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTU 6
3 Jlunelinas pyHKIMS U ee rpaduk 14
4 OnHOWIEHBI U MHOTOWJIEHBI 15
5 Pa3nojkeHrne Ha MHOXHUTEIU 18
6 Anrebpanueckue qpoou 21
7 CucTembl 1ByX YpaBHEHUH C JBYMs] HEU3BECTHBIMU 24
8 [TpeoOpa3oBanue rpauKoB JIMHEHHON QyHKITH 14
9 [ToBTOpCHME 21
8 kaace
1 [ToBTOpEHHE 12
2 HepaBeHctpa 26




3 KBaapatHbie KopHI 16
4 KBaznpaTHble ypaBHEHUs 28
5 KBaapartHblii TpexusieH 14
6 KBanparusie HepaBeHCTBa 20
7 CrnyuaiiHbie COOBITHS 9
8 IToBTOpEHME. 15
9 kaacc
1 CreneHb ¢ pallMOHAJIBHBIM ITOKa3aTeIeM 18
2 Crenennas GyHKIUS 21
3 MHo>KecTBa TOYEK Ha IIIOCKOCTH 7
4 CucTtembl ypaBHEHUH. 8
S) DJIEMEHTBI TPUTOHOMETPHUH. 26
6 YucnoBble OCIEI0BATEIBHOCTH. 7
MeTto1 MaTeMaTUYECKON MHTYKIIUH.
7 [Iporpeccum. 15
8 CiyqaifHble BETMYUHBI 8
9 [ToBTOpCHME. 26




