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|. IlosicHUTe/ILHAS 3alIUCKA.
[Iporpamma  coctaBiieHa B COOTBETCTBUM ¢  TpeboBaHusiMu  DenepanibHOro
rocyJapCTBEHHOTO 00pa30BaTeIbHOT0 CTaHAapTa BTOPOTO IMOKOJEHUS OCHOBHOTO OOIIETO
oOpa3oBaHusl IO MaTEMAaTHUKeE:!

— ®epepansHoro ['ocynapctBenHoro O6pazoBarensHoro CtanaapTa OCHOBHOTO 00IIEro
oOpazoBanus (mpuka3z MunucrepcTBa 00pa3zoBanus u Hayku Poccuiickoit deneparyun
ot 17 nexabps 2014 roma Nel1897);

— HopwMm ®enepanbroro 3akona «O6 odpazoBanuu B Poccuiickoit deneparmny «273-D3
oT 29 nexabps 2012 rona;

— IIpumepHoit nporpamMmsl o Kypcy anredpsl (7 — 9 Kiaccel), CO3JJaHHOW HA OCHOBE
€AMHONM KOHLIENINK MPENoAaBaHus MATEMAaTUKU B CPEIHEN IIKOJe, pa3padoTaHHOU
A.I''Mep3nsakom, B.B.ITomonckum, M.C.Axupom, J[.A. HOMHUPOBCKHM, BKIFOUEHHBIX
B cucteMy «Anropumt ycnexa» (M.: Benrana-I'pad, 2014) u obecneuena YMK nis
7-9-ro kmaccoB «Anrebpa — 7», «Anredpa — 8» u «Anredbpa — 9/ A.I' .Mep3ask,
B.b.ITononckuit, M.C.Axup/M.: Bentana-I"pad, 2014.

B naHHBIX TOKyMEHTaX YYUTBHIBAIOTCS OCHOBHBIE UJEH U MOJ0KeHus [IporpaMMbl pa3BuTHs 1
dhopMupoBaHUS YHUBEPCATbHBIX yUE€OHBIX IACHCTBHM IS OCHOBHOIO OOIIero oOpa3oBaHUS.
Co3HarenbHOE OBJIAJICHUE YYAIlUMUCS CHUCTEMOW alireOpandyecKux 3HAHWUM W yMEHUM
HEOOXOMMO B TOBCEIHEBHOW KU3HU JJI U3YUYCHHS] CMEKHBIX JUCHUIUIMH U TPOJOJIKEHUS
o0pa3oBaHusl.

[IpakTrueckas 3HAYMMOCThH IIKOJBHOTO Kypca aireOpbl OOyCIIOBJIEHA TEeM, 4TO €€
OOBEKTOM SIBJISIFOTCSI KOJTMYECTBEHHBIE OTHONICHHUS JICUCTBUTEIBHOTO MUpa. MaTemaTtuyeckas
MOJIFOTOBKAa HEOoOXoauMa Ui TMOHUMaHHs TPUHIMUIIOB YCTPOWCTBA W HCIIOJIb30BaHUS
COBPEMEHHOW TEXHUKH, BOCIIPUATHS HAYUHBIX U TEXHUYECKUX MOHATUN U Hield. Maremarnka
SBJISIETCS SI3BIKOM HAyKU M TEXHUKU. C €€ OMOIIBI0 MOAEIUPYIOTCS U U3YHAIOTCS SIBJICHUS U
IIPOLIECCHI, POUCXOALINE B IPUPOIE.

AnreOpa sBISIETCS OJHUM M3 OMNOPHBIX TMPEAMETOB OCHOBHOM IIIKOJIBI: OHA
oOecreunBaeT u3yyeHue APYyrux TUCHUIUIMH. B mepByto odepeib 3TO OTHOCUTCS K MpeaMeTam
€CTECTBEHHO — HAy4yHOrO IIMKJIA, B YacTHOCTM K (u3uke, uHPopmaTuke. Pa3zpurtue
JIOTUYECKOTO MBIIUICHUS YYalllUXCsl MPU 00yUeHUU alireOpe CrocOOCTBYET YCBOCHHUIO TPE-
METOB TyMaHUTApHOTO Iukia. [IpakTuueckre yMeHUs] U HaBBIKU alre0pandecKkoro xapakrepa
HEO0OXOIUMBI JJI TPYJ0BOU U TPO(ECCUOHATBHON MOATOTOBKH IIKOJEHUKOB.

Pa3BuTne y ywammxcsi NpaBWIbHBIX MPEJICTABICHUN O CYIIHOCTH W TPOUCXOXKICHUN
anrebpandeckux abCTpakIuii, COOTHOIICHUN PEAIbHOTO U UACATBLHOTO, XapaKTepe OTPAKEHUS
MaTEeMaTHUYECKON HAayKOM SIBJICHUN W MPOIIECCOB PEaJIbHOIO MUPA, MECTE anreOpbl B CUCTEME
HayK ¥ pOJIM MAaTEMaTUYECKOTO MOJECIMPOBAHUS B HAYYHOM I[IO3HAHUM U B MPAKTHKE
croco0cTByeT (HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YUAIUXCS W KA4eCTB MBIIUICHUS,
HEOOXOUMBIX IS a[[alTallii B COBPEMEHHOM MH(OPMAITHOHHOM OOIIECTBE.

TpeOyst OT ydammxcs YMCTBEHHBIX M BOJIEBBIX YCWJINN, KOHIICHTPAIMM BHUMAaHUS,
AKTUBHOCTH Pa3BUTOrO BOOOpakeHus, ajreOpa pa3BUBAET HPABCTBEHHBIC YEPTHI JTMUYHOCTH
(HACTOMYMBOCTB, LIENEYCTPEMIICHHOCTh, TBOPUYECKYIO aKTUBHOCTh, CAMOCTOSITEIbHOCTh, OT-
BETCTBEHHOCTh, TPYAOJIOOME, NUCIHUIUIMHY W KPUTUYHOCTh MBIIUICHUS) W YMEHHUE
apryMEHTHUPOBAHO OTCTaMBaTh CBOM B3MVIIABI M YOEXKIEHUs, a TakkKe CIOCOOHOCTH
MIPUHUMATh CAMOCTOSITEIIbHBIC PEIICHUS.

N3ydenue anreOpnl, PyHKINMA, BEPOITHOCTH U CTATUCTUKHU CYILIECTBEHHO DPACIIUPSIET
Kpyro30p y4YallMxcs, 3HAKOMs WX C UWHAYKOUEW W JeayKuuen, o0oOmeHueM U



KOHKpETH3allMe, aHaJu30M U CHUHTE30M, KiaccuukanMen M cHcTeMaTu3alue,
abcTparupoBaHHUEM, aHAJIOTMed. AKTUBHOE HUCIIOJIb30BAHME 3aiad Ha BCEX ATarnax y4eOHOro
Ipouecca pa3BUBAaeT TBOPUECKUE CLIOCOOHOCTH IIKOIbHHUKOB.

N3ydenne anreOpbl no3BoJsieT GOPMUPOBATH YMEHUS U HABBIKU YMCTBEHHOI'O TPpyAa —
TUTAHUPOBAHKUE CBOEU pabOThI, MOUCK PAaIlMOHATIBHBIX MyTed €€ BBIOJHEHUS, KpUTHYECKas
OLICHKa pe3yJibTaToB. B mponecce u3ydeHus: anreOpbl HIKOJIBHUKKA JOJDKHBI HAayYHThCS
U3JIaraTh CBOM MBICIIM SICHO M HMCUEPIBIBAIOLIE, JIJAKOHUYHO U €MKO, MPUOOPECTH HABBIKH
YETKOT 0, aKKYpaTHOT'O M TPAMOTHOIO BBIITOJIHEHHSI MAaTEMAaTHYECKUX 3aIIUCEN.

Baxxneiiiieir 3amaueil MKOJBHOTO Kypca aireOpbl SBISETCS pPa3BUTHE JIOTHUECKOTO
MbIIUIeHUS y4yammxcsi. CaMu OOBEKThl MaTEMaTHYECKUX YMO3AKIIOUCHUN U TPHUHSATHIC B
asredpe npaBuiia UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT ()OPMUPOBAHNIO YMEHUN OOOCHOBBI-
BaTh W JOKa3bIBaTb CY)KJCHUS, IPUBOJANUTH YETKHE ONPEIECICHUS, PA3BUBAIOT JIOTHYECKYIO
UHTYMIMIO, KPaTKO M HAIIIIHO PACKPBIBAIOT MEXaHU3M JIOTMYECKUX ITOCTPOEHUM U y4yaT UX
npuMeHeHuto. TeM cambIM anreOpa 3aHUMAaeT OJHO W3 BEAYLIMX MECT B (POPMHUPOBAHUU
Hay4YHO-TEOPETUYECKOTO MBINUICHHs IIKOJBHUKOB. PacKpbiBas BHYTPEHHIOIO TapMOHHIO
MaTeMaTHKH, GOpMUPYsl TIOHUMAHUE KPacOThl U U3SIIIECTBA MATEMAaTUYECKUX PACCYKIACHUI,
asireOpa BHOCUT 3HAYUTENIbHBIN BKJIAJl B 3CTETUYECKOE BOCIUTAHUE YUALTUXCS.

Kypc anredpst 7 — 9 kiaccoB sBisieTcs 6a30BbIM /1711 MaTeMaTHYECKOT0 00pa3oBaHUs
Y Pa3BUTHS LIKOJIBHUKOB. AJIreOponYecKre 3HaHUsI HEOOXOIUMBI JJI U3yUYEHHsI TEOMETPUU
B 7 — 9 kiaccax, anreOpbl U maremaTudeckoro anHanmmza B 10 — 11 kmaccax, a Takxke
U3YUYEHUS CMEXHBIX ITUCUHUIUIMH. Ilpu 3TOM y4YWTHIBAIOTCS JOMUHUPYIOIIUE HACH U
MOJIOKEHUSI MPOTrpaMMbl pa3BUTHUS M (POPMHUPOBAHUS YHUBEPCAIbHBIX YUYEOHBIX JCUCTBUI
JUTsl OCHOBHOTO 00111ero 00pa3oBaHus, KOTOpblEe 00eceunBaloT (POPMUPOBAHUE POCCUIICKON
IPaXTaHCKOM HJIEHTUYHOCTH, KOMMYHHMKATHBHBIX KaueCTB JIMYHOCTU U CHOCOOCTBYIOT
(OpPMHPOBAHUIO KIIFOUEBON KOMIETEHLIUN — YMEHUs YUUMbCA.

B ocHOBy Hacrosenn nporpamMmsl MOJI0KeHO PyHAAMEHTAIbHOE SIAPO COACPIKAHUS
o0uiero oopazoBaHusi, TpeOOBaHUS K pe3yJbTaTaM OCBOCHUs 00pa30BaTENIbHOMN MPOrpamMmbl
OCHOBHOTO 001Iero o0pa3oBaHus, MpPEACTaBICHHbIE B (PerepaibHOM TOCyAapCTBEHHOM
o0pa3oBaTeNbHOM CTaHIapPTEe OCHOBHOTO 0011IeT0 00pa30BaHus, ¢ Y4ETOM IPUEMCTBEHHOCTH
C IPUMEPHBIMU IPOrPAMMaMH JIJIsl HAYAJIBHOTO 00IIero 00pa3oBaHus MO MaTeMaTHKE.

[IpakTHyeckast 3HaYUUMOCTb IIKOJBLHOTO Kypca ainreOpbl 7— 9 KJ1acCoB COCTOUT B TOM,
YTO MPEIMETOM €ro H3y4YeHHUs SBISIOTCS KOJIMYECTBEHHbIE OTHOIIEHHS M IPOLIECCHI
peanbHOr0 MHUpa, ONMHMCAHHBIE MATEMATHUYECKUMHU MOAENIIMH. B coBpemMeHHOM oOuiecTBe
MaTeMaThyeckas: MOJATOTOBKAa HEOOXOAMMa KaKJIOMYy YEJIOBEKY, TaK KaK MaTeMaTHhKa
MIPUCYTCTBYET BO BCEX chepax YeIOBEUECKOU AESTENbHOCTH.

OpnHOM M3 OCHOBHBIX LN M3YyYEHHUs anreOpbl SBISIETCS pa3BUTHE MbIlIeHUS. B
npoluecce u3yueHus: anredpsl GoOpMHUPYETCs JOTHUYECKOE U alTOPUTMUUYECKOE MBIIICHUE, a
TAaK)K€ TaKUWEe KadyecTBa MBIIIJICHUS, KaK CHJIa U TUOKOCTb, KOHCTPYKTUBHOCTb U
KPUTUYHOCTh. [ ajganTtanud B COBPEMEHHOM HWH(GOPMAIMOHHOM OOIIECTBE Ba)KHBIM
dakTopom sBisieTcst (HOpMHpPOBAHME MATEMATHUYECKOTO CTHIISL MBIIIJICHUS], BKIIOYAIOIIETO B
ce0si MHAYKIUIO U JAEIyKUUIo, OOOIIEHHWE U KOHKPETH3allMio, AaHallu3 W CHUHTE3,
KJIaCCU(UKALIMIO U CUCTEMATU3allNI0, a0CTparupoOBaHUE U aHAJIOTHIO.

OOyuenue anrebpe OaET BO3MOXKHOCTH YYalllUMCSI HAYYHUTHCS TJIAHUPOBATH CBOKO
NEeSATEeNbHOCTh, KPUTUYECKH OLEHUBATH €€, NPUHUMATh CaMOCTOSITENIbHbIE pEIICHHUS,
OTCTaWBaTh CBOM B3TJISAbI U YOeXKACHUS. YUalluecs, B IPOLEecce U3yueHus anreOpspl, ydaTcs
u3JlaraTh CBOM MBICJIHM SICHO M HCYUEpIbIBAIOINIE, MPUOOPETAIOT HAaBBIKM UYETKOTO U
IPaMOTHOTO BBITIOJIHEHUS MaTeMaTHYEeCKUX 3alHCei, MpU OBTOM HCIOIb30BaHUE



MaTeMaTHYeCKOTO s3blKa I03BOJIAET Pa3BUBATh Yy IIKOJBHUKOB TPAMOTHYIO YCTHYIO H
MUCbMEHHYIO Peyb.

dopmMupyeT y ydammxcsi npeacTaBieHre o0 anredpe Kak 4acTu OOIIeuenoBevecKoil
KyJbTypbl M 3HAKOMCTBO C MCTOPHEH pa3BUTUS aireOpbl KaK HAyKH. 3HAYUTEIIBHOE
BHUMaHHE B H3JI0)KEHWU TEOPETHYECKOr0 MaTepHalia Kypca YIeNIseTcs ero MOTHBAIUH,
PacKpBITUIO CYTH OCHOBHBIX TMOHSATHH, uaeil, meronoB. OOydeHHe NOCTpOeHO Ha 0Oaze
TEOpUU pPa3BUBAIOLIETO OOyYEHHs, UYTO JOCTUTACTCA OCOOEHHOCTSMHU HW3JIOKEHUS
TEOPETUYECKOr0 MaTepuaia ¥ yIpaKHEHUSIMU Ha CpaHEHHE, aHAJIU3, BBIJEICHNUE TJIaBHOTO,
yCTaHOBJIEHHE CBsi3ed, Kiaccudukauuoo, obomeHne U cucremaruzanuo. Ocobo
aKLUEHTUPYIOTCS COJIEPKATEIbHOE PACKPBITHE MAaTeMaTHYECKUX MOHSITHHA, TOJKOBaHUE
CYUIHOCTH MAaTeMaTHYeCKUX METOAOB M 00JacTh WX MPUMEHEHHs JIeMOHCTpaIus
BO3MOXKHOCTEH MPUMEHEHHs] TEOPETHUECKUX 3HAHUM Ul pelIeHus] pa3HOoOOpa3HbIX 3a/1ad
HPUKJIAJHOTO XapaKTepa, HallpUMep PelIeHHs] TEKCTOBBIX 3a/ay, JeHEKHBIX U MPOLIEHTHBIX
pacueToB, yMEHHE TIOJb30BATHCA KOJIMYECTBEHHOW WH(pOpMAIMel, NpeJCTaBICHHON B
pa3auuHbIX Qopmax, ymMeHue uuTarth rpapukud. Oco3HaHHE OOIIEro, CyIIeCTBEHHOTO
ABJIIETCS. OCHOBHOM 0a30il 1Is pelieHus ynpaxxHeHWi. BakHO NpuBOAWUTH AeTajbHBIE
NOSICHEHUS K PEILICHUIO TUIIOBBIX YIIPaXKHEHUN. DTUM pPacKpbIBaeTCsl CyTh METOAA, MOAX0/1a,
npeyIaraeTcsl allrOPUTM WU IBPUCTHYECKAs] CXeMa PEHICHHs YIPaXHEHUH OMPEEICHHOTO
THUTIA.

B ocHOBY Hacrosiiein mnporpaMMbl MOJIOKEHBI NEJArOTUYECKUE U JIUAAKTUYECKHUE
MPUHINIBl  BapUAaTUBHOTO PAa3BUBAIOIIETO OOpa30BaHUs, W3JI0OKEHHBIE B KOHILEMIIUU
oOpazoBaTenbHOM TporpaMmbl «llepcrieKTUBHAS MIKOJa», U COBPEMEHHbBIC JTUIAAKTHKO-
TICUXOJIOTUYECKHUE TECHJICHIIUU, CBSI3aHHBIC C BAPUATUBHBIM PA3BUBAIOIIUM OOpa30BaHUEM U
tpeboBanusimu OI'OC.

A. JINYHOCTHO OPUEHTHUPOBAHHBbIC MPUHUMIbI: ITPUHIUII aJAIITUBHOCTHU; MPUHLIUII
Pa3BUTHS; TPUHIUI KOMGOPTHOCTH Tpoliecca 00ydeHusl.

b. KyJabTypHO OpHEHTHMpPOBAHHbIC NPUHUMIbI: MPUHIUI LEJIOCTHOM KapTHUHBI
MHpa; TPUHIMI [EJIOCTHOCTU COJEPKaHHUs OO0pa30BaHUS; NPUHIMI CHUCTEMAaTUYHOCTH,
MPUHIIUI CMBICJIOBOTO OTHOIIEHUS K MUPY; MPUHITUIT OPUEHTUPOBOUHON (DYHKIIMU 3HAHUU;
MIPUHIIUIT OTIOPBI HA KYJIbTYPY KaK MUPOBO33PEHUE U KaK KYJbTYPHBIA CTEPEOTHIL.

B. JleATeJIbHOCTHO OpPUEHTHPOBAHHbLIE NPHHIMIbI: T[PUHIUI  OO0YUYCHUS
NEATEIbHOCTH;, MPUHIIUI YIIPABIISIEMOTO TIEPEX0/ia OT AEATEIbHOCTH B YUYEOHOM CUTyallUH K
NEATEeIbHOCTU B JKM3HCHHOM CHUTYyallMM; TPUHIMUII MepexoJa OT COBMECTHOW YyueOHO-
MO3HABATEJIbHOM JEATENBHOCTH K CaMOCTOATENIbHOM JAESTENbHOCTH Yydallerocs (30Ha
OJIMDKAMIIero pa3BUTHS); MPUHIMI OTIOPHI HA MPOIIECCHl CIIOHTAHHOTO Pa3BUTHSL; TPUHIIUIL
dbopMupoBaHUs MOTPEOHOCTH B TBOPUECTBE U YMEHUN TBOPUECTBA.

Marematuyeckoe 00pa3oBaHHE SIBIAECTCS OOS3aTEIBPHOW W HEOTHEMJIEMOW YacCThIO
o0m1ero o0pa3oBaHus Ha BCEX CTyNEHsX mKoybl. OOydeHne MaTeMaTHKe B OCHOBHOM IIKOJIE
HAIPAaBIICHO HA JOCTH)KCHUE CIIEIYIOIINX Yyeell.

1) 6 Hanpasrenuu 1uuHOCMHO20 pazeumus:

o dopmHpOBaHUE MPEICTABICHUI O MaTeMaTHKE KaK 4acTH OOIIeYeIOBEYECKON
KyJTbTypbl, O 3HAYMMOCTH MAaTEMAaTHKH B Ppa3BUTUHM [MBWIW3ALUUA U
COBPEMEHHOT0 OOIIECTBA;

e Pa3BuTHE JOTMYECKOTO M KPUTHUYECKOTO MBILIUICHUS, KYyJIbTYypbl peuH,
CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;



o dopMHpPOBaHUE UHTEIUICKTYATbHOW YECTHOCTH U 0OBbEKTHBHOCTH, CIIOCOOHOCTH
K IMPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB, BBITEKAIOMINX M3 OOBIIEHHOTO
OIIBITA;

e Bocnuranne Ka4ecTB JUIHOCTH, 0OCCIICUNBAIONINX COITUATBHYIO MOOMIIBHOCTD,
CIIOCOOHOCTH MPUHUMATh CAMOCTOSTCIbHBIC PEIICHUS;

o @dopMHpOBaHHEC KAuyeCTB MBIIUICHHSA, HEOOXOAMMBIX JJIs aJanTallik B
COBpEMEHHOM HMH()OPMAaIMOHHOM OOIIECTBE;

e PaspurHe WHTEpeca K MaTEMAaTHYECKOMY TBOPYECTBY M MaTEMAaTHUYCCKUX
CIIOCOOHOCTEIA;

2) 8 MemanpeOMemHoOM HaNPABIEeHUU.

e PaspuTHe mpeacTaBiIcHUN O MaTeMaTHKE Kak (opMe OMHCAHHUS W METOJE
HNO3HAHMS  JCHCTBUTEIBLHOCTH, CO3JaHHE YCIAOBHH IS IPHOOpETEHHS
IIEPBOHAYAJILHOTO OIBITa MATEMATHYECKOI'O MOJICITMPOBAHMS,

e ®dopmupoBaHHE OOMIMX CIIOCOOOB  HMHTCIUICKTYaJbHOM  JICSATCIBHOCTH,
XapaKTEPHBIX JJII MAaTEMaTUKH M SIBJISIONIMXCS OCHOBOM ITO3HABATEIILHOMN
KYJbTYPBI, 3HAYMMOH JIJIS1 PA3JINYHBIX Cep YeTOBEUCCKON ACSITCILHOCTH;

3) 6 npeomemnom HanpasIeHuu:

e OBjajicHWEC MAaTEeMAaTHYCCKUMHU 3HAHHSMH U YMEHHUSAMH, HEOOXOIUMBIMHU JIJIS
MPOJOJDKCHHST 00pa30BaHMs, U3yUCHUS CMEKHBIX TUCIUILUIMH, TIPUMCHEHUS B
IIOBCEIHEBHOM KU3HHU;

e Co3manme ¢yHIaAMEHTa JUII MaTEMaTHYECKOro pa3BUTHA, (DOpMUPOBaHHS
MEXaHU3MOB MBIIICHUS, XapaKTEPHBIX JIJI1 MAaTEeMaTHYSCKON ACATCIBHOCTH.

B opranuzanuu y4yeOHO — BOCIIUTATEIBLHOTO MPOLECCa BAXKHYIO POJIb UTPAIOT 3aJaUH.
OHu SABIAIOTCS M 1EJNbIO, M CPEICTBOM OOy4YeHHUs. BaKHbIM YCIIOBUEM MpaBUIIbLHOM
OpraHu3aliy 3TOTO MpOoLEcca ABIAETCS BHIOOP pallMOHAIBHONW CUCTEMbI METOJIOB U IPHUEMOB
oOydeHus, cnelu(puKH perraeMbix 00pa3oBaTeNbHbIX U BOCIIUTATEIbHBIX 33/1a4.

[lenpr0o u3ydeHHs Kypca Maremaruke B 7 - 9 Kiaccax SBISETCS pa3BUTHE
BBIYMCIIMTEIIBHBIX YMEHUW 10 YPOBHs, IMO3BOJIAIOIIETO YBEPEHHO MCIOJIB30BAaTh UX IIPU
pElIEHNH 3a1a4 MaTeMaTUKU U CMEKHBIX NPEIMETOB, YCBOCHHME ammnapara YpaBHEHHUW U
HEPAaBEHCTB KaK OCHOBHOTO CpEICTBA MAaTEMaTH4YECKOrO0 MOJEIMPOBAaHUS  3a1ad,
OCYLIECTBJICHUE (PYHKIMOHAIBHOM MOJArOTOBKM INKOJIBHUKOB. Kypc XapakTtepusyercs
MOBBIIIEHUEM TEOPETUYECKOrO0 YpPOBHS OOy4Y€HHUs, TOCTENEHHBIM YCHJIUEM POJHU
TEOPETHUYECKUX OOOOIIEHUA M OEAYKTUBHBIX 3akiatoueHuil. [IpukiagHas HampaBlIEHHOCTh
PACKpPBIBAET BO3MOYKHOCTh U3y4aTh U PEIIATh PAKTUYECKUE 3a1aUU.

B ocHOBe mnoCTpoeHHs JaHHOTO Kypca JIEKUT HAed TyMaHu3alud oOydeHus,
COOTBETCTBYIOIIAs COBPEMEHHBIM MPEJCTABICHUSAM O ILENAX MIKOJIHHOIO 00pa3oBaHUS U
yaensonas 0coboe BHUMaHue JUYHOCTH YUEHHKa, €r0 HHTepecaM U CIIOCOOHOCTSIM.

[Ipennaraemelii Kypc ™O3BOJISIET obOecneyuTh (OpMHpPOBAHHE KaK HpeoMemHublx
YMEHHM, TaK U VHUBEPCAIbHLIX YUeOHbIX Oelicmauli MKOJIbHUKOB, a TaKKe CIIOCOOCTBYET
noctuxkeHuto onpeaecnéHHbiX Bo @I'OC MMYHOCTHBIX pe3ynbTaToOB, KOTOPHIE B TAJIBHEUIIEM
MO3BOJIST yYaIIMMCS MPUMEHSTh MOJyYeHHbIE 3HAHUS U YMEHUS JIs PEUICHUS Pa3iIudHbIX
KU3HEHHBIX 3a71a4.

B kypce anreGpsl MOXKHO BBIACIIUTH CIIEIYIOUIME OCHOBHBIE COJIEpKATEIbHbIEC JIMHUU:
apudmeTuka; anredpa; GyHKIUU; BEPOSATHOCTh U CTaTUCTUKA. Hapsay ¢ 3TuM B copepxaHue



BKJIFOYEHBI JIBA JOTMOJHUTEIBbHBIX METOJOJOTMYECKUX pa3fena: JOTHKa U MHOXKECTBA;
MareMaTMKa B HMCTOPHUYECKOM Pa3BUTUM, YTO CBS3aHO C pealud3aluer 1enei
OOILIEMHTEIEKTYaIbHOTO M OOIEKYJIbTYpPHOro pa3BuTHs ydamuxcs. CopepkaHue Kaxiaoro
U3 OTHX pPa3eliOB  pa3BOpPauMBaCTCS B  COAEPKATEIBHO-METOJUYECKYIO  JIMHHUIO,
MIPOHMU3BIBAIOLIYI0 BCE OCHOBHBIE COJEp)KaTeiIbHblEe JUHUU. IIpu 3TOM mepBas JNUHUA —
«JIoruka u MHOKECTBa» — CIIYKUT LI€JU OBJAJCHHS yYaIlUMHCS HEKOTOPBIMU 3J€MEHTAMU
YHUBEPCAIBHOIO MAaTEMAaTHYECKOro s3blKa, BTOpas — «MaTemMaTuka B HCTOPUYECKOM
Pa3BUTHN» — CIIOCOOCTBYET CO3/IAHHIO OOILEKYJIbTYPHOIO, TyMaHUTAPHOTO (POHA U3YUYEHUS

Kypca.

[Iporpammoii OTBOAUTCS HA U3YyUEeHHE MaTeMaTUKH 312 4yacoB, KOTOPBIE
pacripesiesieHbl o KiiaccaM CIAeAYIOUUM 00pa3oM:

7 xnacc — 105 gacos, 3 yaca B HECIO;

8 xnacc — 105 gacoB, 3 4acoB B HEJIEIIO;

9 kmacc- 102 gaca, 2 yaca B HEACIIIO

Cpok peanuzanuu OporpaMmmsl- 2 roja.

I1.Conep:xkanne yueOHOro nmpeamera «AJredopa»
7 —9 knaccoB

KoaudectBo yacoB B | KosuyecTBo yacoB
Kypc
HeeJ10 B I'ojl
Anrebpa 7 kiace 3 105
Anrebpa 8 kiace 3 105
Anrebpa 9 kiacc 3 102
NTOI'O 312

e 7 KJiacc:

1. BeIpa:keHmusi, TOK1eCTBA, yPABHEHHUS.

YuciioBble BbIpaXeHHUs ¢ nepeMeHHbIMU. [IpocTeilime mpeoOpa3oBaHUsS BbIPAKEHUN.
YpaBHeHHE, KOpEHb ypaBHEHUs. JIMHEWHOE ypaBHEHHE C OAHOM MEpeMEHHOW. PemieHue
TEKCTOBBIX 33J1a4 METOJOM COCTaBJIEHUs ypaBHEHUN. CTATHCTUYECKHUE XaPAKTEPUCTUKH.

OcHosHas yenb — CHUCTEMATU3UPOBATh M OO0OOLIUTH CBEACHUS O MPeoOpa3OBaHUIX
anredpandyeckux BhIpAXKEHUH U pEICHUU YPABHEHHUM ¢ OHOW MEPEMEHHOM.

IIepBas Tema Kypca 7 kiiacca IBJISIETCS CBA3YIOLIUM 3BEHOM MEXAY KypCOM MaTEMAaTHUKHU
5—6 KiaccoB W KypcoMm anreOpel. B Hell 3akperuisitoTcs BBIYMCIUTENBHBIC HABBIKH,
CUCTEMATU3HUPYIOTCS M 0000IIAI0TCs CBEJCHUS O MPeoOpa30BaHUSIX BBIPAKCHUN U PEIICHUH
YPaBHECHUM.

Haxoxnenne 3HaueHUN YHCIOBBIX M OYKBEHHBIX BBIPAKCHHH TaeT BO3MOXXHOCTH
IIOBTOPUTh C YYallMMHCS MpaBWia JIEUCTBUM C PALMOHAIBHBIMM YHUCIAMH. YMEHMS
BBITNIOJHATh apuU(METUUECKHEe JEHCTBUS C PAllMOHAIBHBIMUA YUCIIAMH SIBJISIIOTCS OMOPHBIMU
Uisl Bcero Kypca anreOpol. CrenyeT BBISICHUTh, HACKOJIBKO TPOYHO OBJIAAEIU HUMHU
yyaiuecs, U B clydyae HEOOXOJAMMOCTH OPraHM30BaTh MOBTOPEHHUE C LIEJIbIO JIMKBUIAIUU



BBISIBJIEHHBIX MPOOENoB. Pa3BUTHIO HAaBBIKOB BBIYMCICHUN JOKHO YJEISATHCS CEPbE3HOE
BHHUMAHHE U B JIAJIbHEHIIIEM MPU U3YUYEHUU APYTHUX TEM Kypca anreOpsl.

B cBs3u ¢ paccMOTpeHHEM BOINPOCa O CPAaBHEHUM 3HAYEHUW BBIPAKEHHU PaCIIMPSAIOTCS
CBEJICHUS O HEPABEHCTBAX: BBOMSITCS 3HAKM HEPABEHCTB, JAETCA IOHSATHE O JBOMHBIX
HEpPaBEHCTBAX.

IIpu paccMoTpeHuUu MpeoOpa3oBaHUN BbIPAXKEHUNW (POPMaIbHO-ONEPATUBHBIE YMEHUS
OCTAlOTCSl HA TOM K€ YPOBHE, ydalllecsi MOJHUMAIOTCA Ha HOBYIO CTYNEHb B OBJIQJICHUU
Teopuei. BBOASITCA TOHATUS «TOXKIACCTBEHHO PABHBIC BBIPAKEHUS, «TOXKIECTBOY,
«TOXJIECTBEHHOE MPEOOpa30BaHUE BBIPAKEHUN», COJEPIKAHHE KOTOPBHIX OYIET MOCTOSHHO
PACKpbIBaThCA U YIAyOJIATHCS IPU U3YYCHUU MpeoOpa3oBaHU pa3auyHBIX alreOpandyecKux
BbIpakeHu. [lomuepkuBaeTcsi, YTO OCHOBY TOXIECTBEHHBIX MPeoOpa3oBaHUN COCTABISIOT
CBOMCTBA JEUCTBUI HaJ] YHCIIaAMU.

VYcunmBaeTcs poiab TEOPETUYECKUX CBEICHUN NMPU PACCMOTPEHUH ypaBHEHUU. C LIENIBbIO
oOecrieueHnss OCO3HAHHOTO BOCHPUSITHS YYAIIMMHCS aJTOPUTMOB pEIICHHUS ypaBHEHUUN
BBOJIUTCS BCIIOMOTATEJIbHOE TMOHATHE PABHOCUIBHOCTH YypaBHEHHH, (OPMYIUPYIOTCS U
Pa3bICHAIOTCA HAa KOHKPETHBIX MPHUMEpPAX CBOWCTBA PaBHOCWIBHOCTH. [laeTcs MOHsITHE
JMHEWHOTO YPAaBHEHHUS U UCCIIETyETCSl BOMPOC O YUCIIE €ro KopHel. B cucreme ynpakHeHUi
0c000¢ BHUMAaHHE YJCISICTCS PEUICHUIO YPAaBHCHHUH BUa aX = DIpW pa3sIuvHBIX 3HAYCHHSIX
a u b. Ilpomomkaercs padota Mo (GOPMUPOBAHHMIO Yy YYAIIMXCS YMEHHS HCIIOJIB30BaTh
amnmapar ypaBHEHUN Kak CPEICTBO ISl PEIICHUS TEKCTOBBIX 3a/1ady. YPOBEHb CJIOKHOCTH
3a7a4 3/IECh OCTAETCsl TAKUM K€, KaK B 6 Kitacce.

N3ydyenne Tembl 3aBeplIacTCs  O3HAKOMJIGHHEM  yYalluxcsi C  MPOCTEUIINMU
CTaTUCTUYECKUMH XapaKTEPUCTUKAMU: CPEAHUM apUPMETHUYECKUM, MOJOW, MEIUAHOM,
pasmMaxoMm. Yyaluecs: JOJKHbBI YMETh UCIIOJIb30BATh ATU XapaKTEPUCTHUKU JIJIsl aHAIIW3a psaaa
JAHHBIX B HECIIOKHBIX CUTYalHsIX.

Koumponvnoix pabom: 1
2. CremneHb ¢ HATYPAJbHBIM MOKA3aTEJIEM.
CrerneHb ¢ HaTypaJIbHBIM TTOKa3aTesieM U ee cBoiicTBa. OgHouwineH. yHkuu u ux rpaduxu.

OcHosHas yenb — BBIPAOOTaTh yMEHUE BBITIOJHATH JCUCTBUS HAJ CTEMCHAMH C
HaTypaJlbHBIMU MOKA3aTEISIMHU.

B nanHOW Teme nmaercst onmpeneNieHUe CTENEHU C HATypallbHBIM MOKa3arenem. B kypce
MaTeMaTUKU 6 Kjacca ydalquecs YK€ BCTpPEHaIMCh C MPUMEpPaMH BO3BEICHHUS YHCENT B
CTEIleHb. B CBA3M ¢ BBIUUCIIEHWEM  3HAUYEHWMH CTENeHM B 7/  Kjacce  JaeTcs
MPEJCTABICHUE HAxXOXJICHUM  3HAUYCHHM  CTENEHM C  TOMONIBI0  KaJbKyJsTOpA.
PaccmaTtpuBaroTcsi CBOWCTBA CTENEHHM C HATypallbHBIM TOKa3areneM. Ha mnpumepe
JI0OKa3aTeIbCTBA CBOWCTB CTEMEHM y4alllMeCs BIEPBbIE 3HAKOMSTCS C JI0KAa3aTelbCTBaMU,
MPOBOJIMMBIMU Ha anredpanmueckom warepuaie. (CBOWCTBa CTENEHM C HATypalbHBIM
MOKa3aTeyieM HaXoAiT TMPUMEHEHHWE TMPU YMHOKEHUU OJHOWICHOB M BO3BEJICHUH
OJHOWICHOB B CTEIEHb. [IpH HAXOXKJIE€HUM 3HAYCHUMN BBIPAXKECHUHM, COJEPKAIIUX CTEIICHH,
0co00e BHUMaHUE CJIETyeT OOpPaTUTh HA MOPSAOK ICHCTBHIA.

PaccmoTtpenmne (QyHKIMI MO3BOJISET MPOAOKUTH paboTy Mo (HOPMHUPOBAHUIO YMEHUUN
CTPOUTH U YUTATh rpaduKu (PYHKITUH.

Konmponvuwvix pabom: 1
3. MHOro4jeHsnl.

Muorousnien. Clo)KeHHE, BBIUMTAHUE U YMHOXXEHHE MHOTOWICHOB. PaznoxeHue

MHOT'OYJICHOB Ha MHOKHUTEJIH.



OcHosHas yenb — BbIPaOOTaTh YMEHHE BBINOIHITH CIIOKEHUE, BRIUUTAHUE, YMHOKEHUE
MHOT'OYJIEHOB U PA3JIOKEHNE MHOTOWIECHOB HA MHOXKHUTEIH.

Jannast Tema urpaer (pyHIaMEHTaIbHYIO0 pOJib B (POPMUPOBAHUU YMEHHUS BBITIOJIHSTh
TOXJIECTBEHHbIE MpeoOpa3oBaHus ajreOpandyeckux BbipaxkeHuil. dopmupyembie 37eCh
(hopMaTbHO-OTICPATUBHBIC YMEHHS SBJSIOTCS OMOPHBIMH TIPH W3YYEHUU JACUCTBUU C
paIrMoOHAIBHBIMU JPOOSMHU, KOPHIMU, CTETICHSIMH C PAIlMOHATLHBIMH MTOKA3aTEIISIMU.

N3yueHne TemMbl HAYMHAETCA C BBEICHUS TMOHSATHM MHOIOWIEHA, CTaHAAPTHOrO BHJA
MHOTO4JICHa, CTETeHU MHOTrouieHa. OCHOBHOE MECTO B 3TOM TE€ME€ 3aHMMAIOT aJITOPUTMBI
JNEUCTBUM C MHOTOYJICHAMU — CJIOKCHUE, BBIYMTAHUE U YMHOXCHHUE. Y4YalIuecs TOJKHBI
MMOHUMAaTh, YTO CyMMY, Pa3HOCTb, IPOU3BEICHUE MHOTOWIECHOB BCET/la MOXXHO MPEACTABUTH
B BHUJE MHOrowieHa. JIelCTBUSL CIIOXKEHHUS, BBIYUTAHHUS W YMHOKEHHS MHOTOYJICHOB
BBICTYTIAIOT KaK COCTAaBHOM KOMITIOHEHT B 33JIJaHUAX Ha MPeoOpa3oBaHUs LEIbIX BbIpAKECHUI.
[TorToMy HerenecooOpa3Ho MEPEXOAUTh K KOMOMHUPOBAHHBIM 3aJlaHUSIM TMPEKIE, YeM
YCBOEHBI OCHOBHBIE aITOPUTMBI.

Cepbe3HOE BHUMAHHE B 3TOM TEME YEISIETCS PA3JIOAKEHUIO0 MHOTOWICHOB HA MHOKUTEIIN
C TOMOIIBIO BBIHECEHMS] 32 CKOOKHU OOIIEr0 MHOXHUTEIS U C TMOMOIIbIO TPYNIHPOBKH.
CooTBeTcTBYIOIIUE MPEe0Opa30BaHUs HAXOAIT MIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca,
TaK U B MOCJIEAYIOIIUX Kypcax, 0COOEHHO B ACHCTBUIX C pallMOHAIbHBIMU APOOSMH.

B nmanHOM Teme  ydammecs — BCTPEYAIOTCA €  NPUMEPAMH  HCIOJIb30BAHUS
paccMaTpUBaeMbIX NMPEe0OPa30BaHMI MTPU PEIICHUH PAa3HOOOPA3HBIX 3aJ]1a4, B YACTHOCTH MPHU
pelIeHUd YpaBHEHUN. DTO TMO3BOJISIET B XOJE H3YUYECHHUS TEMbl MPOJOJLKUTH paboOTy Mo
(hopMUPOBaHUIO YMEHUSI PEIllaTh YPABHEHUS, a TAK)KE PEIlIaTh 3aJJa4i METOJOM COCTaBJICHUS
ypaBHEHHI. B 4KCNO yNnpaXKHEHWI BKJIIOYAIOTCS HECIIOXKHBIE 3alaHUs Ha JOKA3aTeJIbCTBO
TOX/IECTBA.

Konmponvuwvix pabom: 1
4.  @opMyJbl COKPAILIEHHOT0 YMHOKEHUSI.
®opmyinsl (a + b)? =a? £ 2ab + 0% (a £b)*=a® + 3a°h + 3ab? £ b3, (atb) (@®> + ab +

b?) = a&® #b® Ilpumenenue (GopMyn COKPAIEHHOrO YMHOXKEHHS B NPEOOpa3OBAHHAX
BBIPAKCHU M.
Ocnoénas yenb — BBHIPAOOTATH yMEHHE NPUMEHATH (OPMYJIBI  COKPAIEHHOTO

YMHOXKEHHUS B MpPeoOpa3OBaHUAX LEbIX BHIPAKEHMH B MHOTOUNEHBI U B PA3I0KEHUH
MHOT'OYJIEHOB HA MHOKHUTEJIH.

B nanHOll TeMe mnponoipkaerca padora nmo (OPMHPOBAHUIO Y YYAIIMXCS YMEHHUS
BBINOJHATE TOXKIECTBEHHbIE MPE0OPAa30BaHMs LENbIX BhIpakeHHil. OCHOBHOE BHUMAaHHE B
Teme yaensierca Gopmynam (a - b) (@ +b) = a? - b? (a £ b)? = a® £ 2ab + b% Yuammecs
JIOJKHBI 3HaTh 5TU (GOPMYNIBI M COOTBETCTBYIOLIME CIIOBECHBIE (DOPMYIMPOBKH, YMETh
IPUMEHATD UX KaK «CJIEBA HANPABO», TAK M «CIPABa HAJIEBOY.

Hapsiy ¢ yKa3aHHBIMH PAacCMaTpPHBAKOTCA Takxke Gpopmynsl (a + b)® = a3+ 3a%h + 3ab? +
b% a®+b® = (a£hb) (a* + ab + b?). OgHako OHM HAXOAAT MEHbIIEE NPUMEHEHHE B KypCE,
I09TOMY He cjlefyeT M3IIMIIHE YBJIEKAThCS BBHINOJIHEHHEM YIPAXKHEHHH Ha MX HCIONB30-
BaHME.

B 3aK/II0YMTENHHONM YacTH TeMbl PacCMATPUBAETCA NPHMEHEHHE PA3IMUYHBIX IPUEMOB
Pa3NOKEHUS MHOTOYICHOB HA MHOKMTEINH, 4 TAKKE MCIIOJIb30BAHKIE MPEOOPa30BaHUM LEIbIX
BBIpAXKEHUIA JIsl pellleHus IMMPOKOTro Kpyra 3a/1au.

Komwmponvuwvix pabom: 2
5. dyHKkuMH.



OyHkius, o0JacTh omnpeAeneHus QyHKIuU. Bpiuncnenue 3HayeHUd (QYHKIMM 110
dbopmyne. I'paduk dyukuu. Ilpsimas mpomopruoHalbHOCT W ee rpaduk. JluHeliHas
dbyHKIUA U ee rpaduK.

OcHoéHas yerb — O3HAKOMUTH YyUalluXcsl C BaXHEHMMMHU (YyHKIHOHATIBHBIMU
MOHATUSAMHU M C TpapuKaMH TPSIMON MPOMOPIUOHATEHOCTH W JTMHEHHON (DyHKIMH OOIIEero
BHJIA.

JlanHast Tema SBISETCS HAYAJIBHBIM HTAallOM B CHCTEMATHYECKOW (DYHKITMOHAIBHOMN
MOATOTOBKE yYaIIUXCs. 3/1€Ch BBOMISTCS TaKWe MOHATHS, KaK (PYHKIHS, apryMEHT, 00JIacTh
onpenencHus QpyHKIMU, rpaduk GyHKIuH. OYHKIUS TPAKTyeTCs KaK 3aBHCHMOCTb OJTHOM
MIEPEMEHHOMN OT IpYyroil. Yyaiuecs Mmoy4aroT NepBOe NPEICTaBIEHNE O CIOCO0ax 3a1aHus
¢bynkuuu. B nanHo#l TemMe HaumHaeTcs paboTa Mo (GOPMHUPOBAHUIO Y YYAIIMXCS YMEHHM
HaXoquTh MO (GopMysie 3HAUYCHHE (PYHKIUU [0 HU3BECTHOMY 3HAUYECHHUIO apryMEHTa,
BBITIOJIHATD TY K€ 33/1a4y Mo rpaduky U pemaTh o rpaduky oOpaTHYIO 3a1ady.

QOYHKIMOHAIBHBIE MOHATHS MOJIYYalOT CBOK KOHKPETHU3ALHUIO MPU U3YUYEHUH JTUHEHHON
(GYHKIIMH U €€ YaCTHOTO BUJA — MPSMON MPOTOPIIMOHAIBHOCTU. Y MEHUS CTPOUTH U YUTATh
rpad@uky 3THX (YHKIHUA MIMPOKO HMCHOIB3YIOTCS Kak B CaMOM Kypce aireOpbl, Tak U B
Kypcax TreoMeTpur | (PU3UKU. Yyalumecs [OJDKHBI TIOHMMAaTh, KakK BIMSIET 3HAK
ko3 pHIMECHTa HA PACIIOIIOKCHUE B KOOPAUHATHOM IUIOCKOCTH rpaduka GyHKmuu y = Kx,
rne U K # 0, Kak 3aBUCHUT OT 3Ha4YeHWMK WD B3aUMHOE pacMojIOXeHHEe TI'paHKOB IBYX
byHKIMH Bumgay = Kx + b,

®opmupoBaHue BceX (DYHKIMOHAIBHBIX TMOHATUM W BBIPAOOTKA COOTBETCTBYIOIIMX
HaBBIKOB, a TAaKXX€ H3yYCHHE KOHKPETHBIX (DYHKIUM COMPOBOXKAAIOTCS PACCMOTPEHHEM
MIPUMEPOB PEAbHBIX 3aBUCUMOCTEH MEXIY BEJIUYMHAMH, YTO CIIOCOOCTBYET YCHJICHUIO
MPUKJIQAHON HAIIPABIEHHOCTH Kypca aireOphi.

Konmponvuwvix pabom: 1
6. Cucrembl JUHEHHBIX YPABHEHHIA.

Cucrema ypaBHeHui. PelleHne cHCTEMBbl [BYX JMHEHHBIX YpaBHEHUH C JIByMs
MIEPEMEHHBIMU U €r0 TEOMETPUYECKAsi MHTEpIIpeTanys. Pelienre TEKCTOBBIX 3aJ1a4 METOJIOM
COCTABJICHHSI CUCTEM yPaBHEHMUIA.

OcHosHas yenb — O3HAKOMUTH YYaIIMXCA CO CIHOCOOOM PEIIEHUS CUCTEM JIMHEHHBIX
YpaBHEHUH C JBYMsI NIEPEMEHHBIMH, BbIPAOOTATh YMEHHE pellaThb CUCTEMbl YpaBHEHHUU U
MPUMEHSTH UX TIPU PEIICHUH TEKCTOBBIX 3a]1ay.

N3ydenne cucrteM ypaBHEHHMM pacnpenensercs Mexay Kypcamu 7 u 9 ximaccos. B 7
KJIaCCE€ BBOJIUTCS MOHSITUE CUCTEMbI U PACCMATPUBAIOTCSI CUCTEMbI IMHEUHBIX YPABHEHUM.

N3noxxeHre HaYMHAETCA C BBEJACHUS TMOHATUS <JIMHEHHOE YpaBHEHHE C JBYMS
nepeMeHHbIMUY. B cucteMy ympakHEHUN BKJIIOYAIOTCS HECJIOKHBIE 3aJlaHHsl Ha PEIICHUE
JMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH B LEIBIX YUCIIAX.

dopmupyetcst yMeHne cTpouTh rpaduk ypaBHenusa + by = ¢, rae a # 0 wim b# 0, npu
pasNMYHBIX 3HAYEHHUSX da, D, c¢. BBeaeHume rpaduyeckux o00pa3oB JaeT BO3MOKHOCTH
HarJIsiTHO MCCJIEIOBATh BOIMPOC O YKCIIE PEIICHUN CUCTEMbI JBYX JIMHEHHBIX YpaBHEHHUU C
JBYMsI IEPEMEHHBIMU.

OCHOBHOE MECTO B IaHHOM TEME 3aHUMAET U3YUYEHUE AITOPUTMOB PEIIEHUS CUCTEM JIBYX
JUHEWHBIX YpaBHEHHH C JBYMS TMEPEMEHHBIMU CIOCOOOM IOJCTAHOBKH U CIIOCOOOM
cloxxeHusi. BBelleHHe CUCTEM MO3BOJISIET 3HAYUTEIBLHO PACHIMPUTh KPYT TEKCTOBBIX 3ajad,
pemiaemMbIXx € IMOMOIbIO amnmaparta ainreOpsl. [IpuMeHeHue cucTeM yHnpolaeT MNpolecce
MepeBo/ia JaHHBIX 3a7]a4u ¢ OOBIYHOTO S3bIKA HA S3bIK YPaBHEHUM.

Konmponvuwvix pabom: 1



7. IloBTOpEHMe.
OcHosnas yenw. I10BTOpUTD, 3aKpenuTh U 00001UTH OCHOBHBIE 3YH, nosydyeHHbIe
B 7 KJ1acce.
Konmponvuwvix pabom: 1

e 8 Kkiracc:

1. PanumonajbHbIE APOOH.
PanmonaneHass ~ 1poOb. OCHOBHOE  CBOWMCTBO  ApoOwu, COKpalieHue apoOer.

. k
ToxaecTBeHHbIE  MPeoOpa3oBaHUs  pPAlMOHANBHBIX  BbIpAXKEHUU.DYHKIUS y=— U €€
X

rpaduk.

OcHosHas yenb — BBIPAOOTaTh YMEHHE BBIMOJTHATH TOXACCTBEHHBIC MPEOOpPa3OBaAHUS
palMOHATIBHBIX BBIPAKECHUMU.

Tak kak ACUCTBUS C pAIlMOHAIBHBIMHU JIPOOSIMU CYIIECTBEHHBIM OOpa3oM OMUPAIOTCS Ha
JNEUCTBUSL C MHOTOWIEHAMM, TO B Hayajie TEeMbl HEOOXOJAMMO MOBTOPUTH C YUYalUMUCS
peoOpa3zoBaHusl EIbIX BEIPAXKEHUH.

[''maBHOE MecTO B JaHHOW TeMe 3aHMMAIOT AJTOPUTMBI JEHCTBUH IpoOsSMHU. Ydammecs
JOJDKHBI TIOHMMATh, YTO CYMMY, Pa3HOCTb, IIPOU3BEICHUE U YacTHOE JIpoOei Bcerjia MOKHO
MIpeJCTaBUTh B BUE ApoOu. [IprobpeTacmbic B TaHHOW TeME YMEHUS BBIMOJIHATH CIOKCHHE,
BBIYMTAHUE, YMHOXXCHHE M JeJeHHE ApoOeH SBISIOTCS OINOPHBIMHU IMPEeoOpa3OBaHUSIX
JTPOOHBIX BBIpakeHui. [loaToMy UM ciieyeT yaeauTs ocoboe BHMMaHue. HerenecoobpasHo
MePeX0IUTh K KOMOMHUPOBAHHBIM 3aJaHUSM Ha BCE EUCTBUS C IPOOSIMU TIpExK e, UeM Oyy
YCBOEHBI OCHOBHBIC QJITOPUTMBI. 3aJlaHKMs Ha BCE JEUCTBUS C JIPOOSMU HE JOJDKHBI OBITh
U3JIMIIHE TPOMO3JIKUMHU H TpyAoeMKuUMU.lIpym HaxokIeHuu 3HaYeHuM JpoOel naroTcs
3aJ]aHdsl Ha BBIYMCIICHUS C TIOMOIIBIO KaJbKyJISITOpa. B JaHHOW Teme paclupsroTCs
CBEJACHUS O  CTAaTUCTUYECKUX  XAPAKTEPUCTHUKAX. BBOAUTCS  MOHATHE CPEAHETO
FapMOHHMYECKOTO  psila  TOJOXKMUTEIbHBIX  yucell. V3yueHwe TeMbl 3aBEpIIACTCS

. k
PacCMOTPEHUEM CBOWUCTB rpaduKapyHKIIUN y = — .
X

Konmponvuwvix pabom: 2

2. CreneHb € HeJbIM MOKA3aTe/ieM. JJIeMEHThI CTATHCTHKH.
Crenenb ¢ menbIM MokaszarenemM U ee cBoiicTBa. CraHmapTHbId Buj uucia. HauyanbHbie
CBeJIeHUs1 00 OpraHu3aIui CTATUCTUYECKUX UCCIIEIOBAHMM.
OcHosHas yenb — BBIPAO0TATh YMEHUE IPUMEHSTH CBONCTB, CTEIIEHH C IEJIBIM MTOKa3aTeIeM
B BBIYUCJICHUSX U TpeoOpa3oBaHusX chOpMHUPOBATH HaYaIbHBIC MPEJACTABICHUS O cOOpe U
TPYNIUPOBKE CTATUCTUYECKUX TAHHBIX, UX HATJISIAHON MHTEPIPETALINH.
B »aToit Teme GoOpMyIMpYIOTCS CBONCTBA CTEMEHM C IMEJbIM MoKa3zaTeneM. MeTtoj
JOKA3aTebCTBA ATUX CBOMCTB IIOKa3bIBACTCSI HAa IMPUMEPE YMHOXKEHUSA CTEIEHEH C
OJIMHAKOBBIMM OCHOBAaHUAMH. JlaeTcsi TOHATHE O 3alydCH 4YUCIa B CTAaHIAPTHOM BUJIE.
[IpuBonaTCsS mpuUMeEphl MCIOIL30BaHUS TAaKOW 3amucu B (PU3MKE, TEXHHKE U JAPYrHUX 00-
JIACTAX 3HAHUM.
VYuyanuecs mMoOaydarOT HayaldbHbIE TMPEACTABICHUS 00 OpraHu3alud CTaTUCTHYECKUX
uccaenoBannii. OHU 3HAKOMSTCS C TIOHATUSIMU T'€HEPATHHONU M BHIOOPOYHON COBOKYITHOCTH.
[IpuBoasTCS TpUMEpHI MPEACTABICHUS CTATUCTUYECKUX JAHHBIX B BHJI€ TAOJMIl 4acTOT U
OTHOCUTEJIBHBIX YACTOT. YUalIUMCS MPEJIaraloTcs 3aJaHusi Ha HaXOXKACHHE Mo TabmuIe



YacTOT TaKMX CTATUCTUYECKUX XApPaKTEPUCTHK, KAK CpeAHee apupMeTHYecKoe, MOJAa,
pa3Max. PaccmarpuBaeTcst BOnpoc 0 HarjisAHON MHTEpIpETalMy CTaTUCTUYECKOW HH(popma-
uu. M3BecTHbIE yyalumces crioco0bl HAJISIAHOTO NMPEACTABIECHUS! CTATUCTUUECKUX JAHHBIX
C TOMOIIBIO CTOJOYATBHIX M KPYIOBBIX JUArpaMM pacIIUpPSIIOTCS 32 CUET BBEICHMS TaKUX
ITOHATHM, KaK IOJIMIOH U THCTOTPaMMa.
Konmponvuwvix pabom: 1

3. KBaapaTHble KOpHHU.
[TonsiTe 00 wuppaunMoHANBHBIX YHciax. OOImuMe CBeACHHS O ACHCTBUTEIBHBIX YHCIAX.
KBanpatusiit kopenb. [loHSATHE O HaXOXACHMHM NPUOIMKEHHOTO 3HAYEHUS KBAJIPaTHOTO
kopHs. CBOHMCTBa KBaJpaTHBIX KOpHeW. IIpeoOpa3zoBaHus BBIPAKEHUN, COIAEPIKALIUX
KBaJipaTHble KOpHU. DyHKIHsA y =+/x , ee CBOHCTBa U rpaduK.

Ochnognas yeib — CHUCTEMATHU3UPOBATh CBEJACHUS O PAIMOHAIBHBIX YHCIAX M JaTh
npeAcTaBieHre 00 MPPAIMOHAIBHBIX YHCIaX, PACHIMPUB TEM CaMbIM TIOHSATHE O YHCIIE;
BBIPA0OTAaTh YMEHHE BBIMOJIHATH MPEeoOpa30BaHMs BBIPAXKEHUN, COJEpXKAIIUX KBaJpaTHBIC
KOPHH.

B nanHOM Teme ydamuecs TOJy4alOT HayajJbHOE TMPEJACTABICHUE O TMOHSATHHU
nerucTBUTENBHOTO yncaa. C 3ToM 1enblo 0000IaI0TCS MU3BECTHBIC YUYalllUMCSI CBEJICHUS O
palMOHANIbHBIX 4YMciax. JIJisi BBEICHUS TOHSATHS HPPAIMOHAIBHOIO YHCJIa HCIOJIb3YETCs
MHTYUTUBHO TMPEACTABICHUE O TOM, YTO KaXKJIbIH OTPE30K UMEET JIJIMHY U MOTOMY KaXKJI0M
TOYKE KOOPJAMHATHOM TMPSMON COOTBETCTBYET HekoTopoe uuciio. [lokasbiBaeTcsi, 4TO
CYIIECTBYIOT TOUKH, HE UMEIOIINE PAlIMOHAIBHBIX a0CIIHCC.

[Ipu BBeneHUM MOHSATHUS KOPHS IMOJE3HO O3HAKOMUTH YUAIIUXCA C HAXOXKJIEHHEM KOpHEH ¢
MOMOIIBIO KaJIBKYJISTOPA.

OCHOBHOE€ BHHUMAaHHE YJIENACTCS TOHATHIO apU(PMETHUUYECKOTO KBaJIpaTHOTO KOPHA H
CBOMCTBaAM apu(METHUYCCKUX KBaJpaTHBIX KOpHEH. JloKa3bIBalOTCS TEOpEMbl O KOPHE M3

TIPOM3BEICHHS U JPOOH, a TAKXKe TOKIECTBO Va’ =|a|, KOTOpBIE MOMYyYaIOT NPUMEHEHUE B

npeoOpa30BaHUAX BBIPAKEHHH, CoJlepKalluX KBaApaTHbie KOpHHU. CrienuaibHOe BHUMaHUE
yACNSIEeTCS] OCBOOOXKICHUIO OT MPPAIMOHAIBHOCTA B 3HAMEHATENE JIPOOU B BBIPAKEHUSIX

a a
NOR N
UCIIOJIb3YETCSl KaK B CAMOM Kypce anreOphl, TaK U B Kypcax I'€OMETpUH, alredpsl U Havas
aHaIMn3a.

[Iponomkaercas paboTa 1O pPa3BUTUIO (YHKIMOHAJIBHBIX MPEACTABICHUN YyYalllUXCsl.
PaccmarpuBarotcss QyHKIUS 6=+/6, ee cpoiictBa u rpaduk. IIpu usyueHHH (yHKIUHU

BUJA YMeHuenpeoOpa3oBbIBaTh BBIPAKEHUS, COACPKAIME KOPHHU, 4YacTO

y = /x OKa3bIBaeTCs ee B3auMOCBA3b ¢ QyHKIMeH y = x2, rie X > 0.

KoumponvHnvix pabom: 1

4, KBagpaTHbie ypaBHeHus.
KBanparnoe ypaBHenue. @Dopmysia KOpHEW KBaJApaTHOrO ypaBHEHHUs. Pelienue
palMOHANBHBIX ypaBHeHHMU. PemeHue 3amay, NpUBOAALIMX K KBAJAPaTHBIM YPAaBHEHUSM U
IIPOCTEUIIIUM PALIMOHAIIBHBIM YPABHEHHUSIM.
OcHosHas yenb — BbIPAOOTATh YMEHMs pellaTh KBaJpaTHbIE YPAaBHEHUS W MPOCTEHIIHE
palMOHaJIbHbIE YPABHEHHUS U IIPUMEHATH UX K PELICHUIO 3a]1a4.
B Hayane Tembl NMPUBOJAATCS MPUMEPHI PEUICHUS] HEMOIHBIX KBAJIPATHBIX YpPaBHEHUU. JTOT
MaTepuall CHUCTeMaTu3upyercs. PaccMaTrpuBaroTCsi aiIropuTMbl PELICHHWS  HEIMOJIHBIX
KBaJIPAaTHBIX YPABHEHHUM PA3JIMYHOTO BHUJA.



OCHOBHOE BHUMAHHME CIEAyET yAEIUTh PENICHUIO YPaBHEHUH Buaa ax>+ bx + ¢ =0, re a #
0, ¢ wucnonb3zoBaHueM Qopmyibsl KOpHe. B naHHOW Teme ywamiuecs 3HAKOMATCA C
¢dopmysiamu Buera, BeIpaXXarolMMHU CBSA3b MEKIY KOPHSIMH KBAJpPaTHOTO YPABHEHUS U €0
kodppunueHTaMu. OHU HCHOJB3YIOTCS B JAJNbHEHIIEM IPU J10KA3aTEIbCTBE TEOPEMBI O
PA3JI0KEHUH KBAIPATHOIO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.
Yyaruecs: 0BlaIeBalOT CIocoO0M pelIeHus: IpOOHBIX PAllMOHANBHBIX YpPaBHEHUH, KOTOPBIN
COCTOUT B TOM, YTO PEUICHHWE TAaKMX YPAaBHEHHM CBOJAUTCS K PELICHUIO COOTBETCTBYIOIINX
LIEJIBIX YPABHEHUH C NOCJIEAYIOIIUM UCKIIFOYEHUEM IIOCTOPOHHUX KOPHEM.
N3ydyenne naHHOM TEMBbI IO3BOJSET CYLIECTBEHHO pACIIMPUThL armnapar ypaBHEHUH,
WCIIOJIb3YEMBIX JUISl PEIICHUS TEKCTOBBIX 3a4a4.
Konmponvuwvix pabom: 2

5. IloBTOpEHUe.
Ocnognas yenv. I1oBTOpUTH, 3aKpenuTh U 0000mUTh OocHOBHbIe 3YH, momydeHHsie B 8
KJ1acce.
Koumponwnuvix pabom: 1

e 9 kuacc
1. HepaBeHncrBa.

HucnoBble HEpAaBEHCTBA U UX CBOWCTBA. llowieHHOE CI0XKEHHE U YMHOXKEHHE YHCIIOBBIX
HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI.
Ocnognasi  yenb — O3HAKOMUTH YYAIIUXCA C NPUMEHEHHE: HEPABEHCTB ISl OLICHKU
3HAUYCHUN BBIPAKEHUH, BBIPA0OTaTh YMEHME pellaTh JIMHEWHbIE HEPABEHCTBA C OJTHOM
MepeMeHHON M UX cucTeMbl. CBOMCTBA YMCIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3zy, Ha
KOTOPOM OCHOBAHO pEILICHUE JIMHEMHBIX HEPABEHCTB C OAHOM HepeMeHHOM. T pemMsl o
MOYJIEHHOM CJIOKEHUU U YMHOKEHUHM HEPABEHCTB HAXOAUTh IIPUMEHECHUE MPU BBIIIOJIHEHUU
MIPOCTENIINX YIPAKHEHUN HA OLEHKY BBIPAXEHHU IO METOMY IpaHulU. BBOIATCS MOHATHS
a0COJIFOTHON TMOTPENIHOCTH U TOYHOCTH MPUOIMKEHUS, OTHOCUTEIHHOW MOrPEIIHOCTH.
YMeHuss nOpoBOAUTH JEAYKTUBHBIE PACCYXKACHUS MOJY4YalOT pa3BUTHE Kak MpHU
NOKA3aTeNbCTBAX YKA3aHHBIX TEOPEM, TaK W MPU BBHINOJIHEHUM YIPAKHEHUNW Ha
JI0OKA3aTEeIbCTBA HEPABEHCTB.
B cBsA3M C pelieHMeM JMHEMHBIX HEPABEHCTB C OJHOW TMEPEMEHHO: HACTCS TOHSTHE O
YUCJIOBBIX MPOMEXKYTKaX, BBOJATCS COOTBETCTBYIOIIME Ha3BaHUS W 00O3HAYCHUS.
PaccMOoTpeHno cuCTEM HEPABEHCTB OJHOM NEPEMEHHOM NPENIIECTBYET O3HAKOMIICHUE
YYAIIUXCS ¢ TOHATUSMU TIEPECEUCHUSI U 00bETMHEHNS] MHOYKECTB.
IIpu pemieHnr HEPABEHCTB UCIIOJB3YIOTCS CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bACHSIOTCA Ha KOHKPETHBIX mpuMepax. Ocoboe BHUMaHUE CIEAYeT YJEIUTh OTPabOTKe
YMEHHUs peliaT npocTeiiie HepaBeHCTBa Bruaa ax >b, ax <b, ocraHOBHMBIIMCH crielMaaIbHO
Ha ciydae, korjaa <0.
B »TOli Teme paccmaTpuBaeTCs TaKkKE PEIICHUE CHUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM, B YACTHOCTU TaKUX, KOTOPHIC 3aMCaHbI B BUJI€ IBOMHBIX HEPABEHCTB.
Konmponvuwvix pabom: 1

2. KBaaparuunas pyHKIus.
Oyukiusa. CpoiictBa (ynkuuil. Ksagpatuslii  TpexwieH. Pa3noxeHue KBaJIpaTHOTO
TpexusieHa Ha MHOxkuTenan. Dynkuus y = ax? + bx + ¢, ee cBoiictBa u rpaduk. Crenennas
GbyHKIHS.
OcHosHas yenb — PACIIUPUTH CBEICHUSI O CBOMCTBAX (DYHKIIHMI, O3HAKOMUTD YUaITUXCS CO
CBOMCTBaMHU U TpaPUKOM KBaJAPATUIHOU (PYHKITHH. I



B Hauane Tembl cHCTeMaTU3UPYIOTCS cBeleHUs O (yHKuMsIX. [ToBTOpAIOTCS OCHOBHBIE
NOHATHS: (QYHKIIMS, apTYMEHT, 00J1acTh onpeaeneHust GyHKuuu, rpaduk. JlaroTcs moHATUS O
BO3pACTaHUU U YOBIBAHUM (PYHKIMU, TPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TemM cambIM
co3faeTcsi 0aza /g YCBOCHHUSI CBOMCTB KBAJpaTUYHOM M CTENEHHOW (DYHKIUH, a TakKe s
JaJIbHEHIIero yriryoaeHus: (yHKIIMOHATBHBIX MPEACTABICHUN MPU N3YYEHUU Kypca aareopbl
Y HayaJj aHajau3a.
[IoArOTOBUTENBHBIM IIArOM K H3YYEHHUIO CBOMCTB KBAJAPAaTUYHOM (PYHKUHUU  SIBISIETCS
TaKKe PACcCMOTPEHME BOIPOCAa O KBAAPATHOM TPEXUIEHE M €ro KOPHSX, BBIICICHUU
KBaJpaTa ABYWICHA M3 KBaApPaTHOTO TPEXUICHA, PA3JIOKEHUM KBAJIPAaTHOTO TPEXWICHA HA
MHOKHTEJIH.
3ydyeHne KBaJpaTUYHON (YHKIMHM HAYMHAETCA C PAcCMOTpeHHMs (YHKIMH y = ax’, ee
CBOMCTB W OCOOEHHOCTEW rpaduka, a TakkKe APYTUX YaCTHBIX BHUJIOB KBAJPATUYHOM
Qynkuur — Qynkmuii y = ax? + b, y = a (x - m)%. DTu cBeleHU UCIONB3YIOTC HpH
W3YYEHUU CBOWCTB KBaJpaTWyHOW (yHKIMH oOimero Buja. BaxHo, 4TOOBI ywaniuecs
HOHSAIH, 4TO Tpaduk GYHKIMHU y = ax? + bX + ¢ MOkeT ObITh MONYYEH U3 IpapuKa PyHKIUH
y = ax’c NOMOMIBI0 [BYX MNapaIeNbHBIX IEPEHOCOB. IIpueMbl mocTpoeHus rpadukxa
ynkuum y = ax? + bx + ¢ orpabaThIBaOTCs Ha KOHKPETHBIX npumepax. [Ipu 5ToM 0coboe
BHUMAaHHE CIIEIyeT YIEIUTh (POPMHUPOBAHUIO Y yYAIIMXCS YMEHHS YKa3bIBaTh KOOPIMHATHI
BEPUIMHBI 1apadoJIbl, €€ OCb CAMMETPHH, HAIIPABJIEHUE BETBEW 1MapadoJIbl.
[Ipu n3ydyeHnn 3TO TeMbl JaJIbHEWIEE pa3BUTHE MOIyYaeT YMEHUE HAXOJUTh MO TpapuKy
MPOMEKYTKH BO3pacTaHusl W YyObIBaHHS (PYHKIMH, a TaKKE MPOMEKYTKH, B KOTOPBIX
(GyHKLHS COXpaHSET 3HaK.
VYyamumecs: 3HaKOMSTCS CO CBOMCTBAMH CTENEHHOW (YHKUIUU y = X"IPH YETHOM U HEUETHOM
HaTypaJIbHOM IOKa3areie II. BBoauTcs mnoHsATHE KOpHSA Ta-i creneHu. OHM IOJIy4aroT
IIPEAICTABIICHUE O HAXOXKACHUM 3HAYCHUM KOpPHS C IMOMOULIBIO KaJbKYJATOpA, MPUYEM
BbIPa0OTKa COOTBETCTBYIOLIUX YMEHHM HE TpeOyeTcs.
Koumponvuuvix pabom: 1

3. HepaBeHcTBa ¢ 01HOI nepeMeHHOI
Lensie ypaBHeHus. [IpoOHbIe pariMoHanbHbIE ypaBHEHUs. HepaBeHCTBa BTOPOM CTENEHH C
OJHOM TIepeMeHHON. MeTo1 MHTEPBAJIOB.
OcHosHas yenb — CUCTEMATHU3UPOBATH M OOOOIIMTH CBEIEHHUS O PEIIEHUU LEIbIX H
JIpOOHBIX pallMOHANIBHBIX YPaBHEHUN C OJIHOW MEPEMEHHOU, CPOPMUPOBATh YMEHHUE PEIIATh
HepaBeHCTBa BUAa ax> + bx + ¢ >0 wm ax? + bx + ¢ <0, rae a # 0.
B oToit TeMe 3aBepliaeTcs M3ydeHUE palMOHANIbHBIX YPABHEHHU C OJHOW IepeMEHHOW. B
CBSA3U C ATUM MPOBOJUTCS HEKOTOpOE 0000IIEHNE U YIIIyOJIeHHEe CBEEHUN 00 ypaBHEHUSIX.
BBoasTca MOHATHS LENOr0 PAllMOHAIBHOTO YPAaBHEHUS M €r0 CTENEHU. YYalluecs 3HAKO-
MSTCA C PEIUICHUEM YPAaBHEHUW TPEThEM CTENEHH W YETBEPTOM CTEIEHU C MOMOULIBIO
Pa3I0KEHNsT HA MHOYKHUTEIN U BBEJACHHS BCIIOMOTATEIBHOW NEPEMEHHOM. MeTos penieHus
YpaBHEHUH MyTeM BBEIEHHUS  BCIIOMOTATENbHBIX  IMEPEMEHHBIX  OylIeT  IIHUPOKO
MCIIOJIb30BaThCS B JAJIbHEHIIIEM MPU PEUICHUH TPUTOHOMETPUUECKUX, JIOTApU(PMUUYECKUX U
JIPYTUX BUJIOB YPaBHEHHUI.
Pacmipsitorcst cBelieHUsT O peIIeHUU JIPOOHBIX PalMOHAIBHBIX YpaBHEHUW. Ydaruecs
3HAKOMSITCSI C HEKOTOPBIMU CIIEHIHAIBHBIMU IPUEMAMH PEIIECHUS TAKUX YPABHEHUM.
dopMUpOBAHKE YMEHHI peIlaTh HEPABEHCTBA BUAA ax> + bx + + ¢ > 0 mm ax? + bx + ¢<O,
rae a # 0, ocyiiecTBisieTcs ¢ ONOpPOil Ha CBEACHUS O rpaduKe KBaAPAaTUIHON QPYHKIUY.
VYyammecs 3HAKOMATCS € METOAOM HHTEPBANOB, C MOMHOIIBIO KOTOPOTO pEHIarTCs
HECJIOKHBIE PALIMOHAIBHBIE HEPABEHCTBA.



4. CucteMbl ypaBHEHHUH ¢ ABYMS llepeMeHHbIMHI

VYpaBHeHue c AByMsi MepeMEeHHbIMU M ero rpaduk. CUcTeMbl ypaBHEHUH BTOPOM
cTerneHu. PemeHue 3a1ad ¢ MOMOIIBIO CUCTEM YpaBHEHUN BTOpOM cTeneHu. HepaBeHcTBa ¢
IBYMsI IEPEMEHHBIMU U UX CUCTEMBL.
OcHosnas yenb — BBIPA0OTaTh YMEHHUE PEIIATh NPOCTEUIINE CHUCTEMBI, COJAEpIKAIIUE
YpPaBHEHHE BTOPOM CTENEHH C ABYMsI INEPEMEHHBIMH, U TEKCTOBBIE 33aJa4¥ C IOMOIIBIO
COCTABJICHHSI TAKUX CHUCTEM.
B nmanHOM TeMe 3aBepliacTCs HM3YYEHHE CHUCTEM YPAaBHEHHU C JIByMs IE€PEMEHHBIMU.
OCHOBHOE BHUMAaHHE YJIEISE€TCSI CHUCTEMaM, B KOTOPBIX OJIHO M3 YpaBHEHHWI MEpBOil
CTEIIEHU, a IPYTO€ BTOPOM.
N3BecTHBIN yuyammmcsi crnoco0 MOJCTAaHOBKU HAXOAMT 3/€Ch JajibHEiIllee NMpUMEHEHUE U
MO3BOJISIET CBOJIUTH PEIICHUE TAKUX CHUCTEM K PEUICHUIO KBaJPAaTHOTO YPABHEHUSI.
O3HaKkOMJICHHE YYalllUXCAd C MPUMEPAMU CHCTEM YpPABHEHHUU C JABYMS IEPEMEHHBIMH, B
KOTOpPhIX 00a ypaBHEHHUS BTOPOW CTENEHM, JOJIKHO OCYIIECTBIATHCS C JIOCTATOYHOM
OCTOPOKHOCTBIO M OTPAHUYMBATHCS IPOCTEUILINMU IPUMEPAMH.
[IpuBnedyeHre U3BECTHBIX y4YalIUMCS TpPaUKOB TO3BOJSET TMPUBECTH  IPUMEPHI
rpaduyeckoro penieHusi cucteM ypaBHeHHM. C MOMOIIBI0 TpadUUYeCKUX MpPeCTaBICHUN
MOXHO HaIJISIAHO T[IOKa3aTh YYallUMCSA, YTO CHUCTEMBI JBYX YyPaBHEHUU C JBYMs
MEPEMEHHBIMU: BTOPOUM CTENEHW MOTYT UMETh OJHO, JBA, TPHU, YETHIPE PEIICHUS WU HE
MMETh PEIICHUM.
PazpaboTtanHblii MaTeMaTHYECKHIl ammapar IO3BOJIAET CYIIECTBEHHO PACIIMPUTH KJIAcC
COJIEPKATENIBHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IIOMOIIBIO CUCTEM YPAaBHEHUM.
N3yuyeHne Tembl 3aBepIIacTCsl BBEICHUEM IOHATHM HEPABEHCTBA JIBYMSI MEPEMEHHBIMU U
CUCTEMbI HEPABEHCTB C JBYMs INepeMeHHbIMU. CBefieHUs 0 rpadukax ypaBHEHUH C JIBYMs
IIEPEMEHHBIMU  HCHOJIB3YIOTCS IIPU  WUIFOCTPALMM MHOXKECTB PEIIEHUM HEKOTOPBIX
MIPOCTEUIINX HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.
Koumponvnuvix pabom: 2

5. DJieMeHThI NPUKJIATHON MATEMATHKH.

Marematuueckoe  MoaenupoBaHue.  I[lponeHTHble  pacyeTsl.  [IpuOnmxeHHbIE
BbIYMcCieHus. OCHOBHBIE MpaBUiIa KOMOMHATOPUKH. OTHOCUTENIBHAS YaCTOTa U BEPOSITHOCTD
ciyyaiiHoro coOwitus. Kiiaccuueckoe omnpeneneHue BeposTHOCTH. HauanbHble cBeleHHS O
CTaTHUCTHKE.

OcHnogHasi yeib — O3HAKOMUTH YYAIUXCSA C TOHSATUSAMHM NEpPECTAHOBKH, pa3MELICHUs,
COUYETaHHsS M COOTBETCTBYIOIIMMH (opMyiamMu i MOJCYETa MX YMCIIA; BBECTH MOHSTHS
OTHOCUTEJIBbHOM YaCTOThI U BEPOSITHOCTH CIyYallHOTO COOBITHS.

N3yuenne TeMbl HaUMHACTCA C PEIICHHS 3a7ad, B KOTOPHIX TPeOyeTCsl COCTaBUTh T€ WIU
WHbIE KOMOWHAIIMU AJIEMEHTOB M TIOJICYUTATh WX YHUCIO. PaszbicHIETCS KOMOWHATOPHOE
MPaBUJIO YMHOXXEHHsSI, KOTOPOE HCIOJL3YETCS B JAJbHEHIEM MpU BBIBOAEC (OPMYI st
MOJICYETa YHUCJa IEPECTAaHOBOK, pa3MEIICHMA M couyeraHud. [lpu w3ydyeHuHm maHHOrO
Marepuaia HEOOXOAUMO OOpaTHTh BHUMAHWE YyYAIIUXCS Ha pa3iuuue TOHSTHI
«pa3MENICHNE» M «CouYeTaHue», CHOPMHUPOBATH Y HUX YMEHHUE OMPENETsATh, O KAaKOM BHUJC
KOMOMHAIMI UIET pedb B 3a/1a4e.

B naHHON TeMe ywamuecs 3HAKOMSATCS C HaydaJbHBIMA CBEICHUSIMH U3 TEOPUHU
BepOsiITHOCTEH. BBOASTCS MOHATHUS «CIy4yallHOE COOBITHE», «OTHOCHUTENbHASI YacToOTay,
«BEPOSITHOCTh CIAYyYaHOTO COOBITHSY. PaccMaTpuBalOTCs CTATUCTUUECKUNA U KIACCUUYECKUI
MOAXO0/bl K OMPENENEHUI0 BEPOSTHOCTH CIIy4allHOro coObITHsA. BaxkHO 00OpaTUTh BHUMAaHKE



y4almxcs Ha TO, YTO KJIACCHYECKOE ONPENEICHUE BEPOSITHOCTH MOKHO IPUMEHATH TOJIBKO K
TaKUM MOJIETISIM PEAIbHbIX COOBITHI, B KOTOPBIX BCE UCXO/IbI SIBISIIOTCS PABHOBO3MOXHBIMH.
Konmponvuwvix pabom: 1

6. UncsioBble MOC/I€10BATEILHOCTH.
YwucrioBble MOCIEAOBATEIHHOCTH. ApudmeTHdeckas W TreoMeTphYecKas TPOTPECCHUH.
dopMynbl TI-TOWICHA W CYMMBI MEPBBIX N 4ICHOB mporpeccur. beckoHewHO yOBIBaromias
reOMETPUYECKAas IPOrPECCHUS.
OcHosHas yenv — nath MOHATUSA 00 apu(PMETHIECKOM U TEOMETPUUIECKON MPOTPECCUIX Kak
YUCJIOBBIX MOCIEA0BATEILHOCTAX 0COO0Tr0 BUAA.
[Ipy wu3ydyeHUM TEeMbl BBOJUTCS TMOHATHE MOCIEAOBATEILHOCTH, Pa3bIICHSAETCS CMBICT
TepMUHA «N- YIeH TNOoCIeq0BaTEIbHOCTH», BbIpaOATHIBAETCA YMEHHE HCIOJIb30BaTh
UHACKCHOE O00O03HaueHWe. OTHU CBEACHUS HOCAT BCIOMOTATEIbHBIM XapakTep W
UCIIOJIb3YIOTCS U1 U3y4YeHHUs apu(hMETUUECKON U TEOMETPUUECKOM MPOrPeCCHil.
PaboTa ¢ popmynamMu N-ro 4jeHa U CyMMBI MIEPBBIX I'a YJIEHOB MPOTPECCHl, TOMHUMO CBOETO
OCHOBHOTO HA3HAYEHMS, TMO3BOJISIET HEOJHOKPATHO BO3BpallaThCAd K BBIYUCIECHUSM,
TOJI€CTBEHHBIM MTPE0OPA30BAHUSIM, PEIICHUIO YPABHEHUHN, HEPABEHCTB, CHCTEM.
PaccmarpuBaroTcsi XapakTepUCTHUYECKUE CBOMCTBA apu(PMETHUUECKOW W T€OMETPUYECKOMN
MPOTPECCUl, YTO TMO3BOJISIET PACIIUPUTH KPYT MpeiaraéMbix 3a/1ad.
Konmponvuuvix pabom: 1

/. TloBTOpeHue (MTOroBOE)

Ocnosgnasn yenw. 11oBTOpUTH, 3aKpenuTh U 0000IMTHL ocHOBHbIE 3YH, mosydeHHbie B 9
KJIacce.
Konmponvuuvix pabom: 1

1. TemaTuueckoe miiaHupoBanue no ajaredpe 7-9 Kiaccol.

TemaTu4yeckoe NJIAHNPOBaHHUE MO ajnredpe 7 Kjacca

Ne Conep:xanune (pa3aebl, TEMbI) Koa-
BO
4acoB
I'naBa 1. J/IluHeiiHOe YpaBHEeHME C OJHOI NepeMEHHOM.

(15 yacoB)

1 Brenenue B anredpy 3

2 JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON 5

3 Pemenue 3a1a4 ¢ MOMOILIBIO YpPaBHEHUN 5

4 | [loBTOpEHHE U CHCTEMATH3ALHS yYeOHOTO MaTepHaa 1

5 | KonurponsHas padora Ne 1 o teme «JIuHeliHOe ypaBHEHHE C 1

OJIHOM IEPEMEHHOM
I'naa 2. llesanblie Bbipa:kenus (50 yacon)
6 ToxJ1eCTBEHHOPABHBIE BBIPAKEHHUS. TOXIECTBA 2
7 CremneHbC HaTypaIbHBIM ITOKa3aTeIeM 3
8 CBoiicTBa CTENICHN ¢ HATypaJIbHBIM IIOKa3aTelIeM 3
9 OIHOYIICHBI 1
10 MuorouneHsl 1
11 CrnoxeHue 1 BBIYMTaHUE MHOTOUJIEHOB 3
12 KonTtpoannas padota Ne 2 o teme: «CBoiicTBa cTeneHu ¢ 1
HATYPAJbHBIM IOKA3aTeIeM»




13 YMHOXEHNEOAHOYIEHA HA MHOTO4JIEH 3
14 YMHOXEHHE MHOTOYJICHa HA MHOTOYJICH 4
15 Paznoxenne MHOTOUICHOB Ha MHOKUTENW. BriHeceHune o01mero 3
MHOXKHTEJIS 32 CKOOKH
16 | PasnoxkeHne MHOTOYIEHOB HA MHOXKUTENH. METO IPYIIIUPOBKH 3
17 | Konrpoabsnas pa6ora Ne 3 mo reme: «Pa3ziioskeHue MHOr04/J1¢HOB 1
HA MHOKHUTEJI)
18 | [IpousBenenue pasHOCTH M CyMMBI JBYX BBIPKEHHI 3
19 | PasnocTs KBaspaTOB ABYX BHIPAKCHUM 2
20 KBagpat cymMbl 1 KBaapaT pa3sHOCTH JBYX BBIPAXKCHHN 4
21 [IpeoOpazoBanue MHOTOWIEHA B KBaIpaT CyMMEI FJTH PA3HOCTH JIBYX 3
BBIPAKCHUI
22 KonTtpoannasapatora Ne 4 o teme: «@opMyJibl COKPAIIEHHOT 0 1
YMHOKEHHS»
23 | CymMa 1 pa3HOCTb KyOOB BYX BBIPa)KCHHIH 2
24 | llpumeHeHue pa3InuHBIX CIOCOOOB Pa3JIOKEHUSI MHOIOWIEHA Ha 4
MHOXHTENU
25 [ToBTOpEeHME U cHCTEMaTH3allKsI YIeOHOr0 MaTepralia 2
26 | Konrpousnasa pabora Ne S mo teme: «Pa3inoxeHne MHOI0O4JeHA HA 1
MHOKMTeJIH»
I'naBa 3. ®yukuuu ( 12 4yacon)
27 Cs3u Mexnay BenuuuHaMu. OyHKIUSL 2
28 | CnocoObl 3ananus QyHKIMHI 2
29 | I'paduk pynxumn 2
30 | JIuneiinas gynkuus, e€ rpaduku cBoicTBa 4
31 | Hosropenue u cucTeMaTu3alus y4e0HOTO MaTepyaa. 1
32 | Koumponvnasa paboma Ne 6 no meme «Pynxyusn 1
I'naBa 4. CucteMbl JMHEHHBIX YPaBHEHHI ¢ AByMANepeMeHHbIMU. (19 yacoB)
33 VYpaBHenus ¢ AByMs IEPEMEHHBIMH 2
34 JluneitHOe ypaBHEHHE C ABYMS IEPEMEHHBIMH U €ro Tpaduk 3
35 CucteMbl ypaBHEHHUH ¢ IByMsI IEpEeMEHHBIMU. [ paduuecKuii MeTo 3
pEUIEHUs] CUCTEMBI JBYX JIMHENUHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU
36 | Pemenue cucteM MHEHHBIX ypaBHEHUI METOIOM IOACTAaHOBKU 2
37 | Pemenue cucteM IMHEHHBIX ypaBHEHUI METOIOM CIOXKEHHS 3
38 Pewrenune 3a1a4 ¢ NOMOILBIO CUCTEM JIMHEHHBIX YPaBHEHHUN 4
39 | IoBropenue u cucTeMaTu3alus y4e0HOTO MaTepHaa. 1
40 | Koumponvuas paboma Ne 1 no meme «Cucrembl 1
JINHEeHHBbIXYPABHEHH ¢ IBYMsiNepeMeHHBIMH»
IToBTOpenue u cucreMarusanusi yaeonoro marepuaia. (9 4.)
41 | YupaxHeHus 1Jisi IOBTOPEHHs Kypca 7 Kiiacca 8
42 Hrorosas KOHTpoJbHas pabora Ne8 1




TemaTnuyeckoe MJIaHMpPOBaHMe MO ajredpe 8 kiacca.

Conep:xanune (pa3aeibl, TEMbI)

KoJ-Bo uacoB

I'naBa |. PaunonansubleBbipa:kenns. (44 yaca)

1 | PauuonansHbIe 1pobu 2
2 | OcHOBHOE CBOMCTBO pallMOHATBLHON JpooH 3
3 | CinoxeHue u BEIYMTAHHE PALMOHAIBHBIX ApoOeiic 3
OJIMHAKOBBIMU 3HAMEHATEISIMU
4 CnosxeHre 1 BBIYUTaHHE PAllMOHANIBHBIX IpO0ei 6
C pa3HbIMH 3HAMEHATEJIIMU
5 | Konrpoasnas padora Ne 1 no reme «Panuonanabubie 1
Apoou»
6 VMHOXKEHHUE U JeJICHUE PAllOHAIBHBIX APOOEH. 4
Bo3senenne panroHabHONW JpOOH B CTETICHD
7 ToxxnecTBeHHbBIE TPEOOPA30BAHUS PALOHATIBHBIX 7
BBIPAKECHHUN
8 Konrpoubnas padora Ne 2 o teme: 1
«ToxnecTBeHHbIC IPe00Pa30BaHNUsA PALIHOHATBHBIX
BbIpa:KEHMII»

O | PaBHOCHIBHBIE ypaBHeHHA. PallnoHanbHbIe ypaBHEHUS 3
10 Cremnensb ¢ 1eTbIM OTPUIIATEIBLHBIM TOKA3aTEIeM 4
11 | 4CgoiicTBa cTeneHH C eIbIM N0Ka3aTeeM 5
12 kK . 4

OyHkuma Y = — u e€ rpaduk
X
13 Konrpoubnas pabora Ne 3 mo teme: 1
«PanunoHanbHbIE YPABHEHUS»
I'napa II . KBpagpaTrHble kopHu./lelicTBUTeIbHBIE YHCIA. (25 yacoB)
14 | ®ynxuusy = x° 3
u e€ rpadux
15 | KBagparubie kopHU. ApupMeTHIECKH 3
KBaJIpaTHbIN KOPEHb
16 | MHOXeCTBOM €ro 3JI€MEHTHI 2
17 | HoamuoxecTBO. OnepanurHa MHOKECTBAMU 2
18 | UucimoBble MHOXKECTBa 2
19 | CroiicTBaapudmMeTHUECKOro KBaJpaTHOIO KOPHs 4
20 | ToxnecTBeHnHble MpeoOpa3oBaHKs 5
BBIpa)KEHHH,COJePIKAIIMXKBAIPATHBIE KOPHU
21 | ®ynkmms y = <X u eé rpaduk 3
22 | KonrpoubHas padora Ne 4 o reme: 1
«KBaapaTtHbie KOpHU./[eHCTBUTEIbHbIEC YHCIA»
I'naBa III.KBaapaTHbie ypaBHeHus. (26 4acoB)
23 | KBagpaTnbie ypaBHeHus. Penienue HEMOIHbBIX 3
KBaJPATHBIX YPABHEHUHI
24 | Popmyna KOpHEH KBaJpPaTHOTO ypPaBHEHUS 4
25 | Teopema Buera 3
26 | Koumponvnasa paboma Ne 5 no meme «Keaopamnoie 1
YpasHeHus»
27 | KBagpaTHBINTPEXUIIEH 3
28 | Pemenune ypaBHeHNH, CBOIAIINXCA K KBaJAPATHBIM 5
ypaBHEHUSIM
29 | PanuonanbHble ypaBHEHHS KaK MaTEMaTHYECKUE 6

MOJIENIN PeaJIbHBIX CUTYallUui




30 | Koumponwvnaa paboma Ne 6 no meme «IIpumeHenue 1
KBQ/IPAaTHBIX YPaBHEHMI»
IloBTOpeHne M cucTeMaTH3anus yyeOHoro Mmarepuauaa. (10 4.)
31 | YnpaxHenus ais NoBTOpeHUs Kypcea 8 Kkiacca 9
32 | Hrorosasi konTpoabHas pabora Ne7 1
TemaTnuyeckoe MJIAaHMPOBaHMeE MO ajaredpe 9 kiacca.
Ne Conep:xanumne (pa3aeibl, TeMbI) KoJu1-Bo yacosn
I'naBa |.HepaBenctBa. (20 yacoB)
1 YucoBbIeHEPABEHCTBA 3
2 | OcHOBHBIE CBOMCTBA YHCIOBBIX HEPABEHCTB 2
3 | CinoxxeHrie 1 yMHOKXEHHUE YUCIOBBIX HEPABEHCTB. 3
OneHuBaHUE 3HAUYEHUS BbIPAXKECHUS
4 | HepaBeHcTBac 0HON NEPEMEHHON 1
5 Pemenue HepaBEeHCTB ¢ ONHOU 5
nepeMeHHON. YN CIOBBIEIPOMEKYTKH
6 | Cucrembl TMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN 5
7 | Konrponbnas pa6ora Ne 1 mo teme «HepaBencrsa n 1
CHCTeMbl HEPABEHCTB € OJHOIi MepeMeHHON»
I'nasa Il . KBagpaTtuunas ¢pynkuus. (38 yacon)
[ToBTOpEHHE M pacHIMpeHne CBEACHUI 0 (QYHKIIH 3
CpoiicTBa QpyHKIIHN 3
10 | Kak nmocrpoutsrpaduk ¢pynkmuny = Kf(x), 3
ecnuu3BecteH rpaduk pynkimu y = f(X)
11 | Kak mocrpoutsrpaduku Gpyukimii y = f(x) + buy = 4
f(x + a), eciu u3BecteH rpaduk byukimuy = f(x)
12 | KBagpatuunas pynkuus, e€ rpagux u cBoiicTBa 3]
13 | Kourpoabhas padora Ne 2 no teme: 1
«KBagpartnunas GpyHkuus)
14 | Pemenue kBagpaTHBIX HEPABEHCTB 3]
15 | Cucremsl ypaBHEHUH C ABYMS TIEPEMEHHBIMU 3]
16 | Pemenue 3ana4 ¢ HOMOIIBIO CUCTEM YPaBHEHUHN 5
BTOPOM CTEIIEHU
17 | Kourpoabnas padora Ne 3 no teme: «Pemenne 1
YPaHEHHUH U CHCTEeM YPAaBHEHUI ¢ ABYMSA
nepeMeHHbIMMU»
I'aaBa I11.9nemenThl npukiaaHoiiMateMaTuku. (20 yacoB)
18 | Maremarnueckoe MOAEITUPOBAHUE 3
19 | IIpoueHnTHBIE pacUETHI 3
20 | lpubnuxEHHbIC BEIYUCTICHHUS 2
21 | OcHoBHbIE MpaBUIa KOMOMHATOPUKU 3
22 | YactoTa 1 BEpOSITHOCTh CIIy4alilHOTO COOBITHS 2
23 | Knaccuueckoe onpeneneHue BEpOSITHOCTH 3
24 | HayanbHble CBEIEHUS O CTATUCTHUKE 3
25 | KonTpoabHas padora Ne 4 o teme: «1eMeHTbI 1
NPUKJIATHOHMATEMATHKH»
26 | UuciaoBsle MOCIEAOBATEILHOCTH 2




27 | Apudmerrdeckast mporpeccus

28 | Cymma N mepBbIX WICHOB apu(PMETHIECKOM
IIPOrpeccuu

29 | I'eomerpuyeckas nporpeccus

30 | Cymma N nepBbIX WICHOB r€OMETPUUECKOM
IIPOrpeECCUu

N N W w|>~

31 | Cymma GecKOHEUHOI reOMeTpruYecKOi
IpOrpeccuu, y Kotopoii | q | <1

32 | KonrpoabHas padora Ne 5 mo teme 1
«Ync10BbICIOCIC10BATEIbHOCTH»

IMoBTOpenne u cucremMarn3anusi ydeonoro marepuaia. (7 4.)

33 | YopaxHenus ans moBTOpeHus Kypea 9 kiacca 6

34 | Utorosas KoHTpobLHAS padoTa Ne6 1

IV. Ilnanupyembie pe3yabTaThl H3yUeHHUs] Y4eOHOT0 npeaMeTa «Ajaredpay
Ilo oxonuanuu uzyyenus Kypca yu4awuiics 00aHCen ymMemy:

e Aurebpa -7

Hcnonvzosame nipu pelieHUU MaTEMaTUYECKUX 3ajad, UX 0OOCHOBAHUU U MPOBEPKE
HAWJEHHOTO PEIIEHUs] 3HAHUE O:

- HATYPAJIbHBIX, LIEJBIX, PALIMOHAIBHBIX, UPPALUOHAIBHBIX, IEUCTBUTEIbHBIX YUCIIAX;

- CTENEHHU C HATyPAIbHBIMH MOKA3aTEJISIMU U UX CBOMCTBAX;

- OJHOWIECHAX Y MPABUJIAX JCUCTBUN C HUMH;

- MHOTOYJICHAX W MPABUJIAX JCUCTBUIN C HUMU;

- (hopMysiax COKpaIEHHOTO YMHOXKECHUS;

- TOXIECTBAX; METOJAX JI0Ka3aTEIbCTBA TOXK/IECTB;

- JJMHEVHBIX YPABHEHUSAX C OJHOM HEM3BECTHOU U METOJAX UX PELICHUS;

- CUCTEMAaX [JBYX JIMHEHMHBIX YPAaBHEHUWU C JBYMsI HEWU3BECTHBIMM M METONAX HX
pELICHUS.

- BbINOJIHAMb NEUCTBUA C OJJHOUYJICHAMU U MHOTOUYJICHAMU;

- Y3HA6ams B BBIPAKEHUSIX (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSATD UX;

- pPAacKkiaovléams MHOTOWICHBI HA MHOXKUTEIIH;
8bINONHAMb TOXKIESCTBEHHBIE TTPEOOPA30BaHUS LIEJIBIX ANTreOpandecKuX BhIPAKECHUM;
00Ka3b18amb TIPOCTEUIITNE TOXKIECTBA;

- HaxoO0umbs YUCJIO COUYETAHUMN U YHUCIIO Pa3MEIICHU;

- pewiams JIMHENHbBIE YPABHEHUS C OJHON HEU3BECTHOW;

- pewiamsv CUCTEMBI JIBYX JIMHEWHBIX YPABHEHUH C JIBYMS HEU3BECTHBIMU METOJOM
MOJICTAHOBKHU U METOJOM aJIre0OpandecKoro CJIOXKEHUs;

- peuwiamsb TEKCTOBBIE 33/1a4M C MTOMOIIBIO JTUHEUHBIX YPABHEHUN U CUCTEM;

- Haxo0ums PEUICHUS <«KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX
HCHOJIB3YIOTCS MaTEMaTUYECKUE CPENICTBA;

- co30asamb TPOAYKT (pe3yJIbTaT MPOCKTHOW MESITEIbHOCTH), ISl WU3YyUYECHUS H
ONMCAHUS KOTOPOTO UCIIOJIB3YIOTCS MATEMATHYECKUE CPEICTBA.

— ymemsb TIPEOOPaA30BBIBATH AITeOpandecKrue BbIPAXKEHUsI, pelliaTh YPaBHEHUS C OJTHOU
IIEPEMEHHOW;



— Haxooums 00JaCTh onpeeneHus (yHKIUN, CTPOUTh TpaduKu MpsIMOn
MPOMOPLUUOHATIEHOCTH U JIMHEWHON QPYHKINU;

—  8bINOJIHAMYb NEUCTBUS HAJl CTETNICHSIMH C HATYPaJIbHBIMU MTOKa3aTeIsIMU;

—  8bINOJIHAMb CIOXKEHUE, BHIYUTAHNE U YMHOKEHNE MHOTOUJIEHOB, PACKJIa/bIBATh
MHOTOUJIEHBl HA MHOXKHTEIH;

— npumensms GOPMYJIbl COKPAILIEHHOTO YMHOKEHHUS B IPE0OPa30BaHUAX LIETBIX
BBIP@KEHUI B MHOTOWIEHBI U B PA3JI0KEHUH MHOTOYJICHOB Ha MHOKUTEIIH;

— yMemb pEUIaTh CUCTEMbI JIMHEHHBIX YPABHEHU C ABYMsI IEPEMEHHBIMU U IPUMEHSTh
UX NP PEIICHUH TEKCTOBBIX 3a/1a4.

e AJjreopa -8
Hcnonvzoeams TIpH pelICHUN MaTEeMAaTHYECKUX 3a7ad, UX 00OCHOBAHUU U MPOBEPKE
HAICHHOTO PEIICHUS 3HAHUE O:

anreOpanyeckoi 1poOou; OCHOBHOM CBOMCTBE APOOH;
paBUjiax ACHCTBHM ¢ alreOpandecKUMH IpOOsSMH;
CTEIICHSX C IEJIBIMU ITOKA3aTeIIIMU U UX CBOMCTBAX;
CTaHJAAPTHOM BHUJIE YHCIIA;

GyHKIMAX y = kx+b, y=x?, y = K , X CBOMCTBax M rpadukax;
X

MOHSATUU KBAaIPATHOTO KOPHS U apu(PMETHUECKOTO KBaIPATHOIO KOPHS;

CBOMCTBax apu(PMETHUECKUX KBAJPATHBIX KOPHEH;

ynxuun y =+/x , eé coiicTBax u rpauKe;

(dopMyie A1 KOpHEN KBaIpaTHOTO ypaBHEHUS;

Teopeme Buera 11151 npuBeEHHOTIO U OOIIETo KBAJAPaTHOTO YPaBHEHNUS;

OCHOBHBIX METOJaX pEelEeHUus UENbIX paldOHAIbHBIX YPAaBHEHMI: METOJe

Pa3JaI0KCHHUA Ha MHOKHUTCIIN U MCTOAC 3aMCHBI HGHBBCCTHOﬁ;

METO/IE peLIeHHsI JPOOHBIX PAllMOHAIBHBIX YPaBHEHUI;

OCHOBHBIX METOJIaX PEIIEHUsI CUCTEM PaAllMOHAIBHBIX YPABHEHU.

coKpawamo ajnredpandeckue 1poou;

8bINONIHAMb APUPMETHUECKUE ACHCTBUS C AIreOpanuecKUMU APOOSIMHU;
UCNOIb308aMb CBOMCTBA CTENEHEH C LIEJIbIMU MTOKA3aTesIMU MIPU PEILIEHUH 3a]1ay;
3anucvléams YUCa B CTAHIAPTHOM BUJIE;

8bINOJIHAMb TOXKACCTBEHHbIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHHUIA;

. k .
cmpoumsb TpahuKu QyHKIUR y =kx+b, y=Xx?, y=— M MCIONb30BaTh X CBOICTBA
X

MIpU PELICHUU 3a/1ay;

3aJ1a4;

8bIYUCIAMb APUPMETUICCKHE KBAAPATHBIE KOPHH,
npumeHsams CBOUCTBA apu(hMETUUECKUX KBAAPATHBIX KOPHEH TIPH PEIICHUH 3a]1aY;
cmpoums Tpaduk QYHKIMU y=-/X M HCIONB30BaTh €ro CBOMCTBA MPH pENICHUN

- peuitamsvb KBAJIPATHLIC YPABHCHUA

npumeHnsams TeOpeMy Buera npu permeHnn 3anay;

- pewiamy 1ENbIE PAIMOHAIIBHBIE YPABHEHUSI METOJIOM PA3JI0KEHUSI HA MHOKUTEIU U
METOJIOM 3aMEHbI HEU3BECTHOM;

- pewiams NPOOHBIE YPABHEHUS;

- pewiamsb CUCTEMbI PAIIMOHATIbHBIX YPAaBHEHUN;

- peuwiamsb TEKCTOBBIE 331a4M C MOMOIIBIO KBAJAPATHBIX U PAMOHAIBHBIX YPABHEHUHN U



UX CHCTEM,;
- HaAXOOUMb PELIECHUS] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jady, B KOTOPBIX
UCIIOJIB3YIOTCSI MATEMAaTUYECKUE CPEACTBA;
- co30asamb TPOAYKT (pe3ynbTaT IPOEKTHOM MESATENbHOCTH), A1 H3YYEHUS WU
ONKMCAHMU KOTOPOI0 UCIOJIB3YKTCS MAaTEMAaTUYECKUAE CPEACTBA.
— YMETb BBINOJHATH TOXKIECTBEHHBIE IPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAXKECHHIA;
— HMETh IpeJCTaBlIeHUE 00 UPPALMOHATIBHBIX YNCIAaX, YMETh BBINOIHSITh
npeoOpazoBaHus, COAEPKAIINX KOPHU;
— YMETb pelaTh KBaJpaTHbIE YPABHEHUS, PALlMOHAIBHBIE YPABHEHUS U IPUMEHSATH UX K
pELICHUIO 3a/1aY;
— YMETb penaTh JUHEWHBIC HEPABEHCTBA C OJHOM IEPEMEHHON U UX CUCTEMBI;
— TNPUMEHSTH CBOWCTBA CTEIIEHU C LIEJIBIM [I0KA3aTEJIEM B BEIYMCIICHUSX U
peoOpa3oBaHUsX;
— HMETbh HavyaJIbHBIE MIPEJICTABICHUSI O COOpE U TPYNIUPOBKE CTATUCTUYECKUX JAHHBIX,
MX HarJSIAHOM MHTEpIpETaLUH.

o Auredopa—9
HUcnonvzoeams mpu pelICHUH MaTeMaTHYECKUX 3a7ad, WX OOOCHOBAHMHM U MPOBEPKE
HaliJICHHOTO PEIICHUS] 3HAHUE O:

- CBOWCTBaX YHCIJIOBBIX HEPABEHCTB;

- METOJaX PEIICHUS JTUHEHHBIX HEPABEHCTB;

- CBOMCTBax KBaJIpaTUYHON (DYHKIINH;

- METOJaX PEIICHHS KBaAPATHBIX HEPABCHCTB;

- METO/I€ MHTEPBAJIOB JIJIsl PEIICHUS PAlMOHAIBHBIX HEPABEHCTB;

- METOJIaX PEIICHUS CUCTEM HEPABEHCTB;

- cBo¥icTBax  rpaduke QyHKIMHU y = X" IpU HATYPaATBLHOM N;

- OMNPEACICHUN U CBOWCTBAX KOPHEW CTEIECHU N;

- CTEIEHSX C pallMOHAJIbHBIMY MOKA3aTENsIMU U UX CBOMCTBAX;

- OTMpEJETICHNN U OCHOBHBIX CBOMCTBax apudmeTrndeckoil nmporpeccuu; hopmyse ais
HaXO0XJICHUSI CYMMBbI €€ HECKOJIbKUX MEPBBIX WICHOB;

- ONpEJEICHUH U OCHOBHBIX CBOMCTBAX M€OMETPUUYECKOM Mporpeccuu; popmyie s
HaXO0XJICHUSI CYMMBbI €€ HECKOJIbKUX MEPBHIX YJICHOB;

- (hopMmyIie [Jisi CyMMbI OECKOHEUHON IeOMETPUUYECKON MPOrPECCUU CO 3HAMEHATEIIEM,
MEHBIIIUM IO MOJIYJIIO €IUHUIIBI.

- Vcnonv3o06ams CBOWCTBA YUCIIOBBIX HEPABEHCTB AJIA IPe0Opa30BaHMsI HEPABEHCTB;

- 0oKa3vleamb NPOCTEHIIINE HEPABEHCTBA;

- peuwiams TUHEWHbIE HEPABEHCTBA;

- cmpoums Tpaduk KBampaTUYHOW (YHKIUHM W WCIOJIB30BaTh €ro MPHU PEHICHUU
3ajad;

- peuwiams KBaJIpaTHbIE HEPABEHCTBA,;

- peuiams pallMOHAIbHBIE HEPABEHCTBA METOJ0M UHTEPBAJIOB;

- peuiamsb CUCTEMbI HEPABEHCTB;

- cmpoums Tpaduk GyHKIMKY = X" OpH HATYpaJbHOM NHM HKCIOJL30BATh €ro MpHU
pEIICHUH 3a/1a4;

- HaxoOums KOPHU CTETIEHU N,

- UCNO1b306aMb CBOMCTBA KOPHEH CTETIEHU NIPU TOKIAECTBEHHBIX MPEOOPA30BAHUSX;



- HaxoO0umpy 3HAYECHUSI CTETICHEH C pallMOHAIbHBIMU MTOKA3aTesIMU;

- peuwiams OCHOBHBIE 33/1a4M Ha apu(PMETUUECKYIO U TEOMETPUUECKYIO IPOrPECCHH;

- Haxooumsv CyMMy OECKOHEYHOM T'€OMETPUYECKON MpPOrpeccuu CO 3HAMEHATEJIEM,
MEHBIIUM IO MOJTYJIIO €IMHULIBI;

- Haxo0ums PEUICHUS <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B KOTOPBIX
UCIIOJIb3YIOTCS MaTEMAaTUYECKHE CPEJCTBA;

- co30aseamb TIPOAYKT (pe3yJbTaT MPOEKTHOM MAEATENbHOCTH), IS HU3YYEHUS U

ONMMCAHUS KOTOPOTO UCHOJIB3YIOTCSI MAaTEMAaTUUECKUE CPEICTBA.



[Tpunoxenue 1

KanengopHo-TemaTH4ecKoe MJIAHUPOBAHUE 0 ajiredpe B 7 Kjacce

Ne ypoka

Conepxanue
(paznenbl, TEMbI)

Komi-B0
JacoB

I'nasa |.JIuneiiHOe ypaBHeHHe ¢ 0HOI nepeMeHHOM. (15 yacoB)

1. Brenenue B asreopy 1
2. Brenenue B asreopy 1
3. Brenenue B areopy 1
4, JInHelHOe ypaBHEHHUE C OJTHOM MMEPEMEHHOM 1
S. JInHeHoe ypaBHEHHUE C OJTHOM NTEPEMEHHOM 1
6. JIuHelHOe ypaBHEHUE C OJTHOW ITIEPEMEHHOU 1
7. JInHenHoe ypaBHEHHE C OJTHOU IEPEMEHHOMU 1
8. JInHenHoe ypaBHEHHE C OJTHOU IEPEMEHHOMU 1
9. Peuienue 3aauc NnOMOIIbIOYPAaBHEHU I 1
10. Pemenue 3a1a4uc noMoNbIOypaBHEHU I 1
11. Pemenue 3a1auc moMonb0ypaBHEHUI 1
12, Pemenue 3a1auc moMonb0ypaBHEHUN 1
13. Peuienne 3aauc NnOMOIIbIOYPAaBHEHU I 1
14, [ToBTOpEHUE 1 cUCcTEMaTU3aIHs Y4eOHOTO 1
MaTtepuaia
Konrpoabnasi padora Ne 1 mo teme
15. «/IuHeiiHOe ypaBHEHHUE C OHOM 1
nepeMeHHOo»
I'nasa |l.Ilesable Boipaxenus. (50 yacon
16. ToX/1eCTBEHHOPABHBIC BHIPAYKECHHUS. 1
Toxnecrsa
17 ToX1eCTBEHHOPABHBIEC BHIPAYKEHHSI. 1
Toxnecrsa
18. CreneHbc HaTypaJlbHBIMIIOKA3aTEIEM 1
19. CreneHpc HaTypaJlbHBIMIIOKA3aTEIEM 1
20. CreneHbc HATYpaJIbHBIMIIOKA3aTeJIEM 1
21, CBOICTBA CTENEHU C HATYPAIbHBIM 1
noKasaTesieM
29, CBoiICTBA CTENEHU C HATYPAIbHBIM 1
MoKa3aresieM
23 CBoiICTBA CTENEHU C HATYPAIbHBIM 1
MOKa3aresieM
24. OnHOYJICHEBI 1
25. MHoOroujeHbl 1
26. CI10’)k€HUE Y BBIYMTAHUE MHOTOUJICHOB 1
21. CnoxeHue U BBIMUTAHUE MHOTOUYJIEHOB 1
28. CnoxeHue U BBIMUTaHHE MHOTOUYJIEHOB 1
29. KontpoabHas padora Ne 2 no reme: 1




«CBoiicTBa cTeNeHN ¢ HATYPAJIbHBIM
noKazaresjaem»

30. VYMHOKEHHEOJHOUYIEHAaHA MHOTOYJICH 1

31. YMHOXXEHHEOJHOUYJICHaHa MHOTOWJICH 1

32. YMHOKEHNEOJHOWIEHaHA MHOTOWICH 1

33. VYMHOKEHHE MHOTO4YJI€HA Ha MHOTOWIEH

34. VYMHOKEHHE MHOTO4YJI€HA Ha MHOTOWIEH 1

35. VYMHOKEHHE MHOTO4YJI€HA Ha MHOTOWIEH 1

36. YMHOKEHNE MHOTO4YJI€HA Ha MHOTOYJICH 1

37, Pa3nosxeHre MHOTOYJIEHOB HA MHOKHUTEIIH. 1
Brinecenue o6111ero MHOKHATENS 32 CKOOKHU

38 Pa3noxeHre MHOTOYJIEHOB HA MHOKUTEIIH. 1
BriHecenne 001Iero MHOKHATEIIS 3a CKOOKH

39, Paznoxenne MHOTO4YJICHOB HA MHOKHUTEIIH. 1
Brinecenne o0111ero MHOKHATESA 32 CKOOKHU

40, Paznosxenne MHOTO4YJICHOB HA MHOKUTEIIH. 1
Metop rpynnupoBKU
Pa3noxenre MHOTO4JIEHOB HA MHOKUTEIIH.

41. Merton rpynnupoBKu 1

42, Pa3noxenre MHOTO4JIEHOB HA MHOKUTEIIH. 1
MeToj rpynmnupoBKU
Kontpoabnas padora Ne 3 nmo teme:

43. «Pa3y10;keHe MHOTOYJIEHOB Ha 1
MHOKHTEJIH»

44, HpOI/ISBeIICE—II/ICpaSHOCTI/I U CYMMBI JIBYX 1
BBIPOKCHHM

45, HpOI/ISBeIICE—II/ICpaSHOCTI/I U CyMMBI JIBYX 1
BBIPOKCHHM

46, Hp0H3BenevHHepa3Hocm U CYMMBI IBYX 1
BBIpaKEHUN

47. Pa3HOCTh KBaJpaTOB ABYX BBIPAKECHHIL 1

48. Pa3HOCTh KBaJpaTOB ABYX BBIPAKECHHIL 1

49, KBangpar C}\"MMBI ¥ KBaJIpaT Pa3HOCTH JIBYX 1
BBIPOKCHHM

50 KBaapar C}:MMBI ¥ KBaJIpaT Pa3HOCTH JIBYX 1
BBIPKCHHM

51 Ksampar CYMMBI H KBAJIPaT PasHOCTH JBYX 1
BBIpaKCHUN

50, Ksampar CYMMBI H KBAJIPaT PasHOCTH JBYX 1
BBIpaKCHUN

53, [IpeobpazoBaHre MHOTOUICHA B KBaJpaT 1
CYMMBI WJTH Pa3HOCTH JIBYX BBIPAKCHUHN

54, [IpeobpazoBaHre MHOTOWICHA B KBaJpaT 1
CYMMBI WJIM Pa3HOCTH JBYX BBIPAXKCHUH

55. [IpeobpazoBaHrie MHOTOYJIEHA B KBaJIpaT 1




CYMMBbI WJIM Pa3HOCTH JIBYX BBIPAXKEHUHN

56 KonTposabnasipadora Ne 4 o teme: 1
«@opMYyJIbI COKPAIIIEHHOT0 YMHOKEHH

o7. CyMMma ¥ pa3HOCTh KYOOB JIBYXBbIpaKECHUMN 1

58. CyMMma ¥ pa3HOCTh KYOOB JIBYXBbIpaKECHUMN 1

59, [IpumeHeHue pa3auuHbIX CocO00B 1
Pa3IoKEeHHs] MHOTOYJICHA HA MHOYKUTEIU

60. [IpumeHeHue pa3aMuHbIX CIocOO0B 1
Pa3IoKEeHHs] MHOTOYJICHA HA MHOYKUTEIU

61 [IpumeHeHune pa3uuHbIX CIOcOO0B 1
pa3’I0XKEeHUs] MHOTOWICHA HA MHOXKHUTEIU

62 [IpumeHeHune pa3uuHbIX CIocO00B 1
pa3’I0kKEeHUs] MHOTOWICHA HA MHOXKHUTEIU

63. [ToBTOpEeHME U cucTeMaTu3alus yaueOHOro 1
MaTtepuaia

64. [ToBTOpEeHME U cucTeMaTu3anus yueOHOro 1
Martepuaia
Kountpoabnasi padora Ne 5 mo teme:

65. «Pa3Ji0’keHrMe MHOIOYJICHA HA 1
MHOKUTEJTH

I'nasa |ll.®@ynkuuu. (12 4)

66. Casi3u Mex 1y BennurnHaMH. QYHKIHS 1

67. Csa3u Mexay BennunHaMu. OyHKIMS 1

68. Cnioco0nI 3a1aHus QYHKIIHH 1

69. Crnioco0OsbI 3a71anust QYHKIMH 1

70. ['paduk byHKUKU 1

/1. ['paduk dyHKUKU 1

72. Jluneiinas GyHkuus, e€ rpaduku cBOMCTBA 1

73. Jluneninas Gyukiwms, e€ rpaduku CBOWCTBA 1

74. Jluneninas Gyukiwms, e€ rpaduku CBOWCTBA 1

/5. Jluneninas Gyukiwms, e€ rpaduku CBOWCTBA 1

76. [ToBTOpEeHME M cCUCTEMAaTHU3AIHS YIEOHOTO 1
Marepuaa.

77, Koumponwvnaa paboma Ne 6 no meme 1
«DyHxyua»

I'masa IV. CucreMsbl JIMHEHBIX YPABHEHUH C AByMs lepeMeHHbIMH. (19
4acoB)

/8. YpaBHEHUS C IBYMsI IEPEMEHHBIMU 1

79. YpaBHEHUS ¢ ABYMsI IEPEMEHHBIMU 1

80. JInnerHoe ypaBHEHUE C IBYMS 1
NIEPEMEHHBIMH H €T0 TpauK

81, JInnerHoe ypaBHEHUE C IBYMS 1
NIEPEMEHHBIMH H €T0 TpaduK

82, JInHeliHOE ypaBHEHUE C NBYyMS 1
NEPEMEHHBIMH U €T0 rpaduK

83. Cuctembl ypaBHEHHH C TBYMS 1




nepeMeHHbIMU. ['paduueckuii MeTo
PELIEHUS] CUCTEMBI ABYX JIMHEMHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

Cucrembl ypaBHEHH € JByMs
nepeMeHHbIME. [ paduueckuit MmeTos
pEelIeHNs] CUCTEMBI IBYX JIMHEUHBIX
YPaBHEHUU C IBYMs IIEPEMEHHBIMU

84.

CucTteMbl ypaBHEHUN C JBYMS
nepeMeHHbIMU. ['paduueckuii MeTo
PELIEHUS] CUCTEMBI ABYX JIMHEWUHBIX
YPaBHEHUI C ABYMs IEPEMEHHBIMU

85.

Pemienune cucrem JTMHENHBIX YPABHEHUM
METOJIOM NOJICTAHOBKH

86.

Pemenne cucrteM TMHEUHBIX ypaBHEHUN
METOAOM NOJICTAHOBKH

87.

Pemenne cucrteM TMHEWHBIX YPABHEHAN
METOJIOM CJIOKEHHUS

88.

Peuniennie cucteM TUHEWHBIX YPAaBHEHUM
METOJOM CJIOKEHHS

89.

Peuienne cucteM TUHEWHBIX YPAaBHEHUM
METOJOM CJIOKECHHS

90.

Pemenne 3a1a4 ¢ TOMOIIBIO CHCTEM
JIMHEMHBIX YPABHEHUN

91.

Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM
JIMHEWHBIX YPaBHEHUN

92.

Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
JIMHEMHBIX YPABHEHUU

93.

Pemrenue 3a1a4 ¢ OMOIIBIO CUCTEM
JIMHEWHBIX YPaBHEHUN

94,

[ToBTOpEHUE U cucTeMaTU3aIUs y4eOHOTO
MaTrepuara.

95.

Koumponvnas paooma Ne 7 no meme
96. «CucTeMbl JJMHEHHBIXYPABHEHUIA € 1
JABYMsiTiepeMeHHbIMU

IloBTOpEeHMe U cucTeMaTu3anus yueOHoro marepuaia. (9 4.)

YnpaxHeHus 1S TIOBTOPEHUs Kypcea 7 1
KJiacca

97.

YnpaxHeHus 1151 TOBTOPEHUs Kypca 7
KJjlacca

98.

YapaxHeHus 1151 TOBTOPEHUs Kypca 7
KJjlacca

99.

YnpaxHeHus 1S TIOBTOPEHUs Kypcea 7
KJiacca

100.

YnpaxHeHus 11 TIOBTOPEHUs Kypcea 7
KJiacca

101.

YnpaxHeHus 11 TIOBTOPEHUs Kypcea 7
KJiacca

102.




103. YrpaxxHeHus 1J1 NOBTOPEHUs Kypea 7 1
KJiacca

104, VYnpaxkHeHus 1151 HOBTOPEHUS Kypca 7 1
KJlacca

105. Hrtorosas koHTpoJibHas paboTta No§ 1

Kaﬂeﬂnapﬂo- TEMATHYECKOEC IVIAaHUPOBaAHUE 110 aﬂreﬁpe B 8 Ki1acce

Ne ypoka Conepxanue Kou-Bo
(pa3nenbl, TEMBbI) 4acoB
I'nasa |. PaninonanbHbleBbIpa:keHus. (44 yacoB)

1. Pannonansubie 1podu 1

2. PanmonansHbIC 1poOH 1

3. OCHOBHOE CBOMCTBO paIliOHAIBLHON ApOOH 1

4, OCHOBHOE CBOMCTBO paIliOHAIBLHON IpOOH 1

5. OCHOBHOE CBOMCTBO paIlMOHAIBLHON ApOOH 1

6. CrnoxeHre U BBIMUTAaHUE PALIMOHATIBHBIX Jpo0eiic 1
OJIMHAKOBBIMU 3HAMEHATEISIMU

7. CrnoxeHre U BBIYUTAaHUE PAIIMOHATLHBIX Jpo0eiic 1
OJIMHAKOBBIMH 3HAMEHATEIISIMU

8. CrnoxeHre U BBIYUTAaHUE PAIIMOHATLHBIX Jpo0eiic 1
OJIMHAKOBBIMH 3HAMEHATEIISIMU

9. CnoxeHue U BhIYMTaHHE PAIMOHAIIBHBIX ApOo0e ¢ pa3HbIMU 1
3HaAMEHATEIISIMU

10. CnoxeHre U BhIYMTaHHE PAlIMOHANIBHBIX ApOo0e ¢ pa3HbIMU 1
3HaAMEHATEJISIMU

11. CrnoxeHre U BRIYUTAaHUE PAMOHATIBHBIX APOOEH C pa3HbIMU 1
3HAMCHATEIISIMH

12. CrnoxeHre U BRIYUTAaHUE PAMOHATBHBIX APOOEH C pa3HBIMU 1
3HAMEHATEIISIMH

13. CnoxeHre U BhIYMTaHUE PAlIMOHAJIBHBIX ApOo0e ¢ pa3HbIMU 1

3HaAaMCHATCIISIMHU




14. CrnoxeHue U BBIYUTAaHUE PALIMOHATIBHBIX APOOEH C pa3HbIMU
3HAMEHATeJIIMU

15. CrnosxeHue 1 BBIYMTAHNE PALIMOHAIBHBIX APO0OEi ¢ pa3HbIMU
3HaMEHATEISIMU

16. CrnosxeHue 1 BBIYMTAHNE PALIMOHABHBIX APOOEi ¢ pa3HbIMU
3HaMEHATEISIMU

17. KonTposbnasi padora Ne 1 no teme «PaumoHajbHbIe
APOOW»

18. YMHOXEHUE U JIeTIEHUE PallMOHATIBHBIX IpOOeH.
Bo3Beaenue pannoHaibHOM IpoOu B CTENIEHb

19. YMHOKEHHUE U JICIICHUE PAllMOHAIBHBIX JPOOCH.
Bo3BeneHue palmoHanbHOM JpoOH B CTENIEHB

20. YMHOKEHHUE U JICIICHUE PAIIMOHAIBHBIX JPOOCH.
Bo3BeaeHne parmoHaibHOM APOOH B CTETICHD

21. YMHOKEHUE U JIeJIeHUE PallMOHAIbHBIX JPOOEH.
Bo3BenieHue painoHaabHOM IpOOH B CTENIEHb

22, ToxaecTBeHHbIEPEOOPa30BAHUSA PALIMOHAIBHBIXBBIPAKEHU I

23. ToxaecTBeHHbIEPEOOPa30BAHUSA PALIMOHAIBHBIXBBIPAKEHU I

24, ToxaecTBeHHbIEPEOOPA30BAHUSA PALIMOHAIBHBIXBBIPAKEHU I

25. ToxiecTBeHHbIETTPEOOPa30BaHUAPALIOHATBHBIXBBIPAKEHHM

26. ToxecTBeHHbIEITPEOOPa30BaHUAPALIMOHATBHBIXBBIPAKEHH M

217. Tox1ecTBeHHbIETTPEOOPa30BaHUSAPALIMOHATBHBIX BBIPAKEHH M

28. Tox1ecTBeHHbIETTPEOOPa30BaHUSAPALIMOHATBHBIXBBIPAKEHH M

29. KonTpoabhasi pabora Ne 2 o teme: «To:kaecTBeHHbIE
npeodpa3oBaHusl PALMOHAJIBHBIX BbIPAsKEHUI»

30. PaBHOCHUIIbHBIE YpaBHEHUS. PallnoHabHbIE YpaBHEHUS

31. PaBHOCHUIIbHBIE YpaBHEHHUS. PallnoHabHbIE YpaBHEHUS

32, PaBHOCWIIbHBIE ypaBHEeHMs. PalloHaIbHbIE YpaBHEHUS

33. CreneHsb ¢ LEeIbIM OTPULIATEBHBIM TOKa3aTEIEM

34. CreneHsb ¢ UETbIM OTPULIATENBHBIM OKA3aTEIEM

35. CreneHsb ¢ UETbIM OTPULIATENBHBIM OKA3aTEIEM

36. CreneHsb ¢ UETbIM OTPULIATENBHBIM OKA3aTEIEM

37. CBOIICTBA CTENEHU C LENBIM ITOKA3ATEIEM

38. CBOICTBA CTETICHH C IIETBIM MTOKa3aTeneM




39.

CBoiicTBa CTEIECHU C OCJIBbIM ITOKAa3aTCICM

40. CBolicTBa CTENEHHU C LIETBIM MOKa3aTeIeM
4]. CBolicTBa CTEIEHH C II€JIBIM ITOKa3aTeIeM
k .
42. OyHKIUA y = — U e€ rpaduk
X
k .
43. OyHKIUA Y = — U e€ rpaduk
X
k .
44. OyHKIHA y = — U e€ rpaduk
X
k .
43. OyHKIus y = — U e€ rpaduk
X
46. KonTpoubHasi padora Ne 3 mo reme: «PaunonajbHbIe
YPABHEHUS»
I'nasa II . KBagpaTHble KopHH.[leiCTBUTEIbHBIE YN CJIA. (25 YacoB)
47. DyHkua y = X2
u e rpaduk
48. OyHKIUA Y = NG
u eé rpaduk
49. OyHKIUA Y = NG
u eé rpaduk
50. KBaapatHbie kopHH. Apu(METHUECKHI KBaIpaTHbIA KOPEHb
51. KBaapatHbie kopHH. Apu(METHUECKHI KBaIpaTHbIA KOPEHb
52. KBaapatHbie kopHH. ApuMEeTHUECKUI KBaIpaTHbIA KOPEHb
53. MHO0XeCTBOM €r0 3JIEMEHTHI
54. MHO0XeCTBOM €ro 3JIEMEHTHI
55. [TogMHOxkecTBO. OnepannrHag MHOKECTBAMHU
56. [TogMHOxkecTBO. OnepanrHag MHOKECTBAMHU
S57. HucnoBele MHOXKECTBA
58. UucnoBble MHOXKECTBA
59. CaolicTBaapu(PMETHUECKOTO KBAIPATHOTO KOPHSI
60. CpoiicTBaapuPMETHIECKOTO KBAIPATHOTO KOPHS
61. CaolicTBaapu(PMETHIECKOTO KBaIPATHOTO KOPHSI
62. CpoiicTBaapu(PMETHIECKOTO KBaIPATHOTO KOPHSI
63. ToxxaecTBeHHbIE MPEe0Opa30BaAHUS

BBIpa}KCHHﬁ,CO,IIep)KaHH/IXKBaI[paTHBIC KOPHH




64. ToxecTBeHHbIE TPEOOpa30BaHUS
BBIPAKEHUN,COAEPKAITMXKBAAPATHBIC KOPHH

65. ToxaecTBeHHbIe TpeoOpa30BaHUS
BBIPKECHHI,COAEPKANTMXKBAIPATHbIE KOPHU

66. ToxecTBeHHbIE TPEOOPa30BaHUS
BBIPKECHHI,COAEPKANTMXKBAIPATHBIE KOPHU

67. ToxecTBeHHbIE TPEOOpa30BaHUS
BBIPAXKEHUN,COAEPKATMXKBAAPATHBIC KOPHH

68. Dynkuus y = /x 1 eé rpaduk

69. Dyrkuus y = /x 1 eé rpaduk

70. Dyrkuus y = V/x 1 eé rpaduk

71. KounrpouabHasi padora Ne 4 no reme: «KBagparubie
KOpHU./deiicTBUTEIbHbIC YUCJIA)»

I'nasa III.KBanparHbie ypaBHeHus. (26 4acoB)

72. KBazapartHbie ypaBHEeHHUs. PellieHne HEeMoMHbIX KBaIpaTHBIX
YpaBHEHUMU

73. KBaapatHbie ypaBHeHHUs. PellieHne HEeMOMHbIX KBaIpaTHBIX
YpaBHECHUU

74, KBaapartHbie ypaBHeHHUs. PellieHne HEeMOMHbIX KBAaIPaTHBIX
YpaBHECHUU

75. dopMyIia KOpHEN KBaJIpaTHOTO YPaBHEHUS

76. dopMyiia KOpHEH KBaIpaTHOTO YpaBHEHUS

77. dopMyia KOpHEN KBaJPaTHOTO YpaBHEHUS

78. dopMynia KOpHEN KBaJPaTHOTO YpPaBHEHUS

79. Teopema Buera

80. Teopema Buera

81. Teopema Bueta

82. Koumponwvnaa paboma Ne 5 no meme «Keadpammnuie
YpasHeHun»

83. KBaapaTHBIATpEXUICH

84. KBagparHeiiTpExuiieH

85. KBanparHeiiTpéxuiieH

86. Pemenne ypaBHEeHNM, CBOIAIIMXCSAK KBAAPATHBIM
YpaBHEHUSIM

87. Pemenne ypaBHeHNM, CBOIAIIMXCAK KBAAPATHBIM

YpaBHEHUSIM




88. Pemienre ypaBHEHM, CBOAAIIMXCSAK KBaIPATHBIM 1
YpaBHEHUSIM
89. Pemenne ypaBHeHMM, CBOIAIIMXCSAK KBAAPATHBIM 1
ypaBHEHUSIM
90. Pemenne ypaBHEeHM, CBOIAIIMXCSAK KBAAPATHBIM 1
YpaBHEHUSIM
1. PanmoHanbHble ypaBHEHUS KAKMAaTEMaTUUECKUE MOJETH 1
pEAIbHBIX CUTYaIlUN
92. PanmoHanbHble ypaBHEHUS KAKMATEMaTUUECKUE MOJETH 1
pEAIbHBIX CUTYallUN
03. PanmonanbHble ypaBHEHUSI KAKMAaTEMAaTUUECKUE MOJIETU 1
pEATBHBIX CUTYaIIUH
94, PanmonanbHble YpaBHEHUSI KAKMAaTEMAaTUUECKUE MOJIEITN 1
peaTbHBIX CUTyalluH
05, PanmonanbHble ypaBHEHUSI KAKMATEMAaTUUECKUE MOJETU 1
peaJbHbIX CUTyalui
06. PanmonanbHble ypaBHEHUSI KAKMATEMAaTUUECKUE MOJETU 1
peaJIbHbIX CUTyalUui
97. Koumponvnaa paooma Ne 6 no meme «llpumeHeHue 1
KBa/JIPATHBHIX YPABHEHHUI»
IToBTOpeHue U cucTemMaruzanus yaeOHoro marepuaja. (7 4.)
98. VYnpaxxHeHus 151 TOBTOPEHUS Kypcea 8 Kiacca 1
99. VYrpaxHeHus U1 IOBTOPEHUS Kypcea 8 Kiacca 1
100. YnpaxHeHus 115 TIOBTOPEHUS Kypca 8 kiacca 1
101. YnpaxHeHus 115 MOBTOPEHUS Kypca 8 kiacca 1
102. YrpaxkHeHus 1151 HOBTOPEHUS Kypca 8 Kiacca 1
103.
YrpaxkHeHus 1151 HOBTOPEHUS Kypca 8 Kiacca 1
104-
105. HroroBasi KOHTpoJLHasI paboTa Ne7 2
KanenaapHo-remaTtudeckoe njiaHupoBaHue 1o ajaredpe B 9 kiacce
No ypoka Conepxanue Kou-Bo
(pa3aensl, TEMbI) 4acoB

I'naBa |.HepaBencrBa. (20 yacoB)

1. HucoBble HEPAaBEHCTBA




2. HucnoBble HEPAaBEHCTBA

3. HucnoBble HEPAaBEHCTBA

4. OCHOBHBIE CBOMCTBA YMCIOBBIXHEPABEHCTB

5. OCHOBHBIE CBOMCTBA YMCIOBBIXHEPABEHCTB
CnoxeHre 1 YMHOXKEHHE YUCITOBBIX

6. HepaBeHCTB. OLIeHUBAHUE 3HAYCHUS
BBIPAKECHUS
Clio’)keHue 1 YMHOKEHHE YUCIOBBIX

! HepaBeHCTB. OlIEeHUBaHUE 3HAYCHUS
BBIPAKCHUS
Clio’)keHue 1 YMHOKEHUE YHCIOBBIX

8. HepaBeHCTB. OLIEHNBAaHHUE 3HAYCHUSA
BBIPAKCHUS

9. HepaBeHcTBac o fHONIIEpEMEHHOM

10. Pemenre HEpaBEHCTB € OJIHOU
NepeMeHHON. YN CIIOBBIEMPOMEKYTKH

11. Pemienne HEpaBEHCTB € OJIHOU
IepeMeHHON. YN CIIOBBIENPOMEKYTKU

12. Pemienne HepaBEHCTB ¢ OTHOM
IepeMeHHON. YN CIIOBBIEIPOMEKYTKI

13. Pemienne HepaBEHCTB ¢ OTHOM
nepeMeHHON. YnCI0BBIENPOMEKYTKH

14. Pemienne HeEpaBEHCTB € OJIHOU
nepeMeHHON. YnCI0BbIENPOMEKYTKH

15. Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOU

16. Cucrtembl JIMHEHHBIX HEPABEHCTB C OJIHOM
TIEPEMEHHOU

17. Cucrtembl JIMHEHHBIX HEPABEHCTB C OJIHOM
TIEPEMEHHOU

18. Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOU
TIEPEMEHHOU

19. Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM
TIEPEMEHHOU
Konrpoabnasi padora Ne 1 mo teme

20. «HepaBeHCTBA U CHCTEMbI HEPABEHCTB €
O/THOW IepeMEeHHON»

I'nasa Il . KBagpatnunas ¢pynkuus. (38 yacos)

21. [ToBTOpEHME U paCUIUPEHUE CBEAECHUM O
byHKIUU

22. [ToBTOpEHME U paCUIUPEHUE CBEAECHUM O

byHKIUN




23.

[ToBTOpEHME U paCUIUPEHUE CBEAECHUM O

byHKITUH .

24. CaoiicTBa QyHKIIUN 1

25. CaoiicTBa QyHKIIH 1

26. CBoiicTBa QyHKIIH 1

27. Kak nmoctpoutsrpaduk ¢pynkiuuy = Kf(x), 1
ecnun3BecTeH rpaduk Gynkmun Y = f(X)

28. Kak nmoctpoutsrpaduk ¢pynkiuuy = Kf(x), 1
ecnun3BecTeH rpaduk Gynkmmn y = f(X)

29. Kak moctpoutsrpaduk pynkmuny = Kf(X), 1
ecimn3BecTeH rpaduk Gynkmmn Y = f(X)
Kak moctpoutsrpaduxu pynkmmii y = f(x) +

30. bu y = f(x + a), eciu u3BecTeH rpaduk 1
byskuny = f(x)
Kak moctpouthrpaduxu pynkiuity = f(x) +

31 buy = f(x + a), ecu u3BecreH rpaduk 1
byskuny = f(x)
Kak moctpoutsrpaduxu pynkmuity = f(x) +

32. bu y = f(x + a), eciu u3BecTeH rpaduk 1
bynakuuny = f(X)
Kak moctpoutsrpaduxu pynkmmii y = f(x) +

33. buy = f(X + a), eciim u3BecTeH rpaduk 1
dbyskuny = f(x)

34, KBaaparuunas dyukuus, e€ rpapuk u 1
CBOMCTBa

35 KBanparnunas pyHKIus, €€ rpaduk u 1
CBOMCTBaA

36 KBanpatudnas pyHKnus, e€ rpaduk u 1
CBOMCTBa

37 KBagparuunas pyHkuus, e€ rpapuk u 1
CBOMCTBa

38 KBanparnunas pyHKIus, €€ rpaduk u 1
CBOMCTBaA

39 KBanparnunas ¢pyHKIus, €€ rpaduk u 1
CBOMCTBa

40 KontposabHasi padora Ne 2 o teme: 1
«KBaapaTuuHasi yHKIHSI»

41 Perenne kBaipaTHHIX HEPABEHCTB 1

42 PeliieHre KBaIpaTHbIX HEPABEHCTB 1

43 PerieHne KBaJipaTHBIX HEPABESHCTB 1

44 PerieHne KBaJipaTHHIX HEPABESHCTB 1

45 Perieane KBaJipaTHHIX HEPABEHCTB 1

46 PeliieHre KBaApaTHBIX HEPABEHCTB 1

47 CucTeMbl ypaBHEHHI C IBYMSsI 1

NCPEMCHHBIMHU




48 CucreMbl ypaBHEHHUH C IBYMs 1
IepEMEHHBIMH

49 Cucrembl ypaBHEHHI C JByMs 1
IePEMEHHBIMH

50 Cucrembl ypaBHEHH € JByMs 1
IePEMEHHBIMH

51 CucTeMbl ypaBHEHUH C TBYMS 1
IepEMEHHBIMH

52 CucTeMbl ypaBHEHUH C IBYMS 1
IepEMEHHBIMH

53 Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM 1
YPaBHEHU BTOPOU CTENECHU

54 Pemenue 3ama4 ¢ mOMOIIBIO CHCTEM 1
YpPaBHEHUU BTOPOU CTEICHU

55 Perenne 3a1a4 ¢ MOMOIIBIO CUCTEM 1
YPaBHEHHM BTOPOM CTEIIEHU

56 Perenne 3a1a4 ¢ MOMOIIBIO CUCTEM 1
YPaBHEHHUI BTOPOM CTEIIEHU

57 Perenne 3a1a4 ¢ MOMOIIBIO CUCTEM 1
YpPaBHEHUM BTOPOU CTEICHU

58 KounrpouasHasi padora Ne 3 no reme: 1
«PelieHre ypaHeHHMil U CUCTEM
ypaBHEHMii ¢ ABYMs MepeMeHHbIMM

I'nasa II1.91eMeHTHI
HpHKJ]a}IHOﬁMaTeMaTHKI/I.
(20 yacoB)

59 MaTemMaTH4ecKOoe MOJICIIUPOBAHHE 1

60 MaTemMaTH4ecKOoe MOJCIIUPOBAHHE 1

61 MaTeMaTH4eCKOe MOJCITUPOBAHHE 1

62 [TporieHTHBIEPACUETHI 1

63 [TporieHTHBIEPACUETHI 1

64 [TporieHTHBIEPACUETHI 1

65 [TpubnKEHHBIE BRIUMCICHUS 1

66 [TpuGsnKEHHBIC BEIYUCIICHUS 1

67 OcHOBHBIE NTpaBHUIa KOMOMHATOPUKH 1

68 OCHOBHbBIE TIPaBUJIa KOMOMHATOPHKH 1

69 OCHOBHbIE TPaBUIa KOMOMHATOPHKH 1

70 YacroTa v BEpOSITHOCTH CITy4aifHOTO 1
COOBITHSA

71 YacToTa 1 BEpOATHOCTH CIy4aitHOTO 1

COOBITHS

72 Knaccuueckoe onpeneneHne BeposTHOCTH 1

73 Kraccudeckoe onmpeeieHUeBEPOSITHOCTH 1

74 Kraccuyeckoe ornpe/ie/ieHUeBEPOSITHOCTH 1

75 HavaspHble CBEJICHUS O CTAaTHCTHKE 1

76 HavasibHble CBEJICHHUS O CTAaTHCTHKE 1

I HavanbHble CBEIEHUS O CTATUCTUKE 1




78 KonTpoJabHast paora Ne 4 mo Teme: 1
«JJ1eMeHThI NPUKJIATHOH MaTeMATHKH»
79 YucioBbIe MOCIIE0BATEIbHOCTH 1
80 YucioBbIe MOCIIE0BATEIbHOCTH 1
81 ApudmeTraeckast mporpeccus 1
82 ApubmeTrueckas Mporpeccus 1
83 ApubmeTrueckas Mporpeccus 1
84 ApubmeTrueckas Mporpeccus 1
85 CyMMa N nepBbIX YWIEHOB apU(PMETUUECKON 1
POTPECCHH
86 CyMMa N MepBbIX YWICHOB apu(hMETHICCKOI 1
POTPECCHH
87 CymMma N NepBhIX WICHOB apu(pMeTHIECKOM 1
POTPECCHH
90 ["eomeTpuyecKas mporpeccus 1
91 ["eomeTpuyecKas mporpeccus 1
92 ["eomMeTprUeCcKas MPOrpPecCus 1
93 CyMMa N MepBbIX YWICHOB FEOMETPUUICCKOI 1
POTPECCHH
94 CyMma N MepBbIX WIEHOB T€OMETPUUECKON 1
POTPECCHH
95 CymMa OECKOHEYHOM T€OMETPUICCKOM 1
pOrpeccuu, y kotopoii | | <1
96 CymMa OECKOHEUHOM T€OMETPUICCKOM 1
nporpeccuu, y koropoii | g | <1
97 KontposabHasi padora Ne 5 no teme 1
«YHCI0BBIENOCTEI0BATETHHOCTHY
IToBTOpPEHUE H
CucremMmaTu3sanmus
ydyeOHoro marepuaja. (7
4.)
98 YrpaxHeHus 1715l MOBTOPEHHUs Kypca 9 1
Kjacca
99 VYrpaxxHeHus 1715l TOBTOPEHHUs Kypca 9 1
Kjacca
100 YrpakHeHus I TOBTOPSHHSI Kypca 9 1
Kj1acca
101 YnpaxkHeHust A1 TOBTOPEHUs Kypca 9 1
Kj1acca
102 HroroBasi KOHTpoJIbHasi pa6oTa Ne6 1
















