PABOYASA ITPOI'PAMMA no npeamery «AJI'EBPA»

7-9-1 kaaccenl
[Iporpamma cocTtaBieHa B COOTBETCTBUU ¢ TpeOoBaHUsAMU DenepaabHOro rocyJapCTBEHHOr0 00pa3oBaTeIbHOIO CTaHAApTa BTOPOTO
MOKOJIEHUSI OCHOBHOTO 001IIero 00pa3oBaHus MO0 MaTeMaTHKe:

— ®epaepanbHoro ['ocynapctBenHoro OOpasoBatenbHoro CTaHaapTa OCHOBHOTO 001Iero oOpaszoBaHusi (npuka3 MwuHUCTEpCTBa
oOpazoBanus u Hayku Poccutickoit @eneparuu ot 17 aexadps 2014 roma Nel1897);

— Hopwm ®enepansuoro 3akona «O6 o6pazoBanuu B Poccuiickoit @enepanun» «273-D3 ot 29 nekadbps 2012 roxa;

— OcnoBHoi O0Opa3oBareabHOM nporpaMMbl 0OCHOBHOTO o01iero oopazoanuss MBOY COILL Ne 3, yTBep>kKIeHHOM Me1aroruyeckum
coBeToM, potokod Nel ot 29.08.2015r.;

— COopHuKa HOPMATUBHBIX JOKyYMEHTOB. Marematuka / [Iporpamma moAroToBieHa HHCTUTYTOM CTPATETMUECKUX HCCIICI0BAHUMN B
obpazoBanun PAO. Hayunbsie pykoBoauTenu — wieH-koppecnonaeHT PAOA. M. Konnakos, akanemuk PAO JI. II. Ke3una,
Cocrasutens — E. C. CaBunos./ M.: «IIpocBemienuey, 2012;

— TlpumepHoit mporpammbl 10 Kypcy amreOpel (7 — 9 Kiaccel), CO3MaHHOM Ha OCHOBE €JWHON KOHIICTIMH TMPEToIaBaHuUs
MaTeMaTHKd B CpelHeu mikoisie, paspadoranHoit  A.I.Mep3nsakom, B.b.IlTomonckum, M.C.Axupom, [I.A. HomupoBckum,

BKJIFOUEHHBIX B cucTeMy «AnropuMt ycrexa» (M.: Benrtana-I'pad, 2014) u obecneuena YMK st 7-9-ro knaccoB «Anrebpa —
7», «Anredpa — 8» u «Anredpa — 9»/ A.I'.Mepsnsk, B.b.Ilonmonckuit, M.C.Slkup/M.: Benrana-I'pad, 2014.

B naHHBIX JOKYMEHTaX Y4YHTBHIBAIOTCS OCHOBHBIC HMICU M ToJOKeHHsS [IporpaMmbl pa3BHTHS U (POPMHUPOBAHHS YHHUBEPCAIbHBIX
y4eOHBIX JEUCTBHM JIsi OCHOBHOTO 00mIero odpa3zoBanus. Co3HATENbHOE OBJIAJICHUE YUYaIIMMHUCS CHCTEMOH alreOpandecKux 3HaHHU U
YMEHHI HEOOXOAMMO B TIOBCEAHEBHOM JKM3HH JUIS U3YYCHHS CMEXKHBIX JUCIIMILINH U TIPOJIO0DKEHUS 00pa30BaHusl.

[TpakTryeckas 3HAUMMOCTbD IIKOJIBHOIO Kypca aiareOpbl 00yCaoBIeHA TEM, YTO € 00bEKTOM SBIISIOTCS KOJIHMUECTBEHHBIC OTHOIICHUS
JNCHUCTBHTEIIFHOIO MHpa. MaremaTudeckas IIOANOTOBKA HEOOXOoauMa IS IIOHMMAHWS IIPUHIIAIIOB YCTPOMCTBA W HCIOJIb30BaHUS
COBPEMCHHON TEXHHMKH, BOCIPUATHS HAYYHBIX U TEXHUYCCKUX MOHATHN U Haeh. MaTeMaTuKa SBISETCS SI3bIKOM HayKd W TeXHUKH. C e
MTOMOIITBIO MOJCITUPYIOTCS M U3YYAFOTCS SIBJICHHS M IPOIIECCHI, IPOUCXOASAIINE B IIPHUPOJIE.

Anre0pa SBISETCS OOHUM W3 OIOPHBIX IIPEAMETOB OCHOBHOM IIKOJIBI: OHA 0OeCIeUrBaeT U3YUCHUE NPYTUX JUCHHUILIMH. B mepByto
odepeslb 3TO OTHOCHUTCSA K IMPEAMETaM €CTECTBEHHO — HAy4YHOI'O IMKJIA, B YaCTHOCTH K (u3mKe, nHpopmaTuke. Pa3BuTHe IOrHYecKoro
MBIIIJICHUS YYAIIUXCs MPU OO0YYeHHH aredpe CIocOOCTBYET YCBOCHHIO IMPEAMETOB T'YMaHHTApHOrO mHukia. IIpakTudeckue ymMeHUS U
HABBIKH aIreOpandecKoro XxapakTepa HeoOX0IMMBI JIJIsl TPYAOBOM U MPodheCCHOHATBHON MOITOTOBKH IMKOJLHUKOB.

PasButHne y ydamuxcst mpaBHIBHBIX TPEJACTABICHUN O CYINTHOCTH M IPOHUCXOXKICHUHU alreOpanmdecknx aOCTPaKIUH, COOTHOIICHUH
PCATBHOTO W MJICATBLHOT0, XapaKTepe OTPaKECHUS MAaTEMAaTHICCKOW HAyKOW SBJICHUH M MPOIECCOB PEAIBHOIO MHUPA, MECTE aJreOphl B CH-



CTeM€ HayK M pOJIM MaTEMaTHUYECKOTrO MOJEIMPOBAaHUS B HAyYHOM IMO3HAHMM M B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHMSI YUALIUXCSA U KAYECTB MBILUIEHUS, HEOOXOIUMBIX JJIs alallTallii B COBPEMEHHOM MH()OPMAaLlMOHHOM OOILIECTBE.

TpeOys OT ydammxcs YMCTBEHHBIX M BOJIEBBIX YCHJIMH, KOHLIEHTpPAllMM BHUMAaHHS, aKTUBHOCTH Pa3BUTOr0 BOOOpa)KeHHWs, anredpa
pa3BUBAaET HPABCTBEHHbIE YEPThl JIMYHOCTH (HACTOMUMBOCTD, LIEJIEYCTPEMIIEHHOCTb, TBOPUECKYIO0 aKTUBHOCTh, CAMOCTOSTENIBHOCTh, OT-
BETCTBEHHOCTb, TPYAONIOOME, JUCHUIUIMHY M KPUTHUYHOCTh MBIIUICHUS) U YMEHHE apryMEHTHUPOBAHO OTCTAWBaThb CBOW B3IJISABI U
yOexXeHus1, a TaKKe CIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEILICHUS.

N3yuyenue anreOpbl, GyHKLIUNA, BEPOSTHOCTH U CTATUCTUKHU CYIIECTBEHHO PACHIMPSET KPYro30p ydalluxcs, 3HAKOMS UX C UHAYK-
nuen u neaykuued, o0001eHneM U KOHKpeTU3alleil, aHaau3oM U CUHTE30M, KilacCUu(pUKaluel u cucTeMaTu3aluen, abcTparupoBaHu -
€M, aHajorueil. AKTUBHOE MCIIOJIb30BAaHUE 3a/1ay Ha BCEX 3Tanax yd4eOHOTo Mpoliecca pa3BUBAET TBOPUECKUE CIIOCOOHOCTH IIKOJBHU -
KOB.

N3yuyenue anreOpsl 1mo3BojsieT (OPMHUPOBATH YMEHHS U HABBIKM YMCTBEHHOI'O TpyJa — IUIAHUPOBAHUE CBOEW pabOThI, MOUCK
palMOHANIbHBIX MyTeH €€ BBIMIOJIHEHMs, KpUTHYEcKas OIeHKa pe3yibTaToB. B mporecce u3ydeHuss anreOpbl HIKOJIbHUKU JTOJKHBI
HAYYUTHCS M3JIaraTh CBOM MBICIM SICHO M HCYEPIBIBAIOIIE, JIAKOHMYHO M €MKO, NMPUOOPECTH HABBIKM YETKOTO, aKKypaTHOTO U
IrPAMOTHOTO BBITIOJIHEHHUS] MATEMATHYECKUX 3aIIUCEH.

Baxkneiimeit 3aiaueit IIKOJIBHOTO Kypca aJireOphl SIBISETCS pa3BUTHE JJIOTUYECKOT0 MbINUICHHS ydanuxcs. CaMu 0ObeKThl MaTemMa-
TUYECKUX YMO3AKIIOUEHUHN U MPUHSATHIE B aireOpe MmpaBuia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBI-
BaTh U JI0Ka3bIBATh CYXAECHUS, TPUBOJAUTH YETKUE ONPEIEICHNS, PAa3BUBAIOT JIOTUUYECKYI0 MHTYULINUIO, KPATKO M HArJIsAHO PACKPBIBAIOT
MEXaHM3M JIOTUYECKHUX MOCTPOCHHUM M y4yaT UX MpUMeHeHut0. Tem caMbIiM airedpa 3aHMMaeT OJJHO M3 BEAYIIUX MeCT B (pOpMUPOBAHUH
HAYYHO-TEOPETUYECKOTO MBIIUICHHS IIKOJIBHUKOB. PacKpbpiBas BHYTPEHHIOI TapMOHHIO MaTEMATUKU, (POPMUPYS MOHUMAHKE KPACOTHI U
U3SIIECTBA MATEMATUYECKUX PACCYKJIEHUH, anredpa BHOCUT 3HAYUTENbHBIN BKJIA]] B 3CTETHUYECKOE BOCIIUTAHUE YUAIIIUXCSI.

|. IlosicHUTEIbHAA 3AMUCKA

Kypc anrebpsr 7 — 9 knaccoB siBnsieTcss 0a30BbIM ISl MAaTEMAaTHYECKOTO 00pa30BaHMsI M Pa3BUTHUS IKOJIHLHUKOB. AJTeOpondecKue
3HaHUS HEOOXOAMMBI JJIsI U3YyUEHHUs] TeOMETpUHU B 7 — 9 Kiaccax, anreOpel U maTeMaTtuyeckoro aHanusa B 10 — 11 knaccax, a Takxe
M3YYCHHUS CMEXHBIX MUCHUIUIMH. [Ipu 3TOM yUYWTHIBAIOTCS JOMUHHUPYIOUIME WAEH U TOJOKEHUS MPOrPaMMbl pPa3BUTUA U
dhopMUpOBaHUS YHHUBEPCAIBHBIX YYCOHBIX MEHCTBHH IS OCHOBHOrO 0OIIero oOpa3oBaHUs, KOTOpbIe oOecleunBaroT (popMupoBaHHE
POCCHIICKOM TPaKJAHCKOW HMIACHTUYHOCTH, KOMMYHHKATHUBHBIX KaueCTB JIMYHOCTH M CIOCOOCTBYIOT (DOPMHUPOBAHHIO KITIOYEBOU
KOMIETEHIIUU — YMEHUSL YUUMbCAL.

B ocHOBy HacTrosimieid mporpamMMmbl mojokeHo DyHIaMEHTaIbHOE SIpPO CcoaepkaHus oOmero oOpa3oBaHWs, TPeOOBaHHS K
pe3ynbTaTaM OCBOEHHUS O00pa30BaTeNbHONW TPOrpaMMbl OCHOBHOTO 00IMIero oOpa3oBaHWs, TMPEACTABICHHBIE B (eaepaTbHOM



rOCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO OOIIEro oOpa3oBaHWsA, ¢ YYETOM MPUEMCTBEHHOCTH C HPUMEPHBIMU
porpaMMamMu JJis Ha4aJdbHOIO 00IEero 00pa3oBaHMs IO MATEMATHKE.

[IpakTHyeckas 3HAUMMOCTH IIKOJIBHOTO Kypca anredpbl 7— 9 Ki1accoB COCTOMT B TOM, YTO MPEIMETOM €r0 M3yUEHUS SBISIOTCS
KOJIMYECTBEHHBIE OTHOIICHHS U TMPOLIECCHl PEATbHOTO MHUpA, ONMMCAaHHBIE MaTeMaTHYECKUMH MOJeIsIMHU. B coBpemeHHOM oOIIecTBe
MaTeMaTH4yecKasi MOATOTOBKAa HEOOXOIMMa KaKJOMY 4YeNIOBEKYy, TaK KaK MaTeMaThKa MPUCYTCTBYET BO BCeX c(epax UeIoBEYECKOM
JESITeFHOCTH.

OnHOl M3 OCHOBHBIX IEJEe M3yueHUs! anreOpbl sSBISETCS pa3BUTHE MBINUICHHUS. B mpoiecce n3ydeHus anredpsl GopMupyeTcs
JIOTHYECKOE W AJITOPUTMHUYECKOE MBIIIICHUE, a TAaKKe TaKhe KayecTBa MBINUICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTHBHOCTH U
KPUTHYHOCTh. [l ajmanTanmmu B COBPEMEHHOM HWH(MOPMAIMOHHOM OOIIECTBE BaxHBIM (DAKTOpOM sBIsieTCS (OPMUPOBAHHE
MaTEeMaTHYECKOTO CTHUJISI MBIIUICHHUS, BKIIOYAIOIIETO B ce0s MHIYKIUIO U JCTYKINIO, 00OIIEHNEe U KOHKPETH3AINIO, aHATTN3 U CHHTE3,
KJIACCU(PUKAIUIO U CUCTEeMAaTU3aIINI0, a0CTparupoOBaHKUEe U aHAJIOTHIO. T

OOyuenne anreOpe Ha€T BO3MOXKHOCTH YYallUMCSl HAYYWUTHCS TUIAHUPOBATH CBOIO JIEATEIHHOCTh, KPUTHUECKH OIEHWUBAThH €€,
NPUHUMATh CAMOCTOSATEIbHBIC PEIICHUS, OTCTAMBATh CBOW B3IISAJBI U YOCXKACHHS. YUalIuecs, B MPOIEcce U3yUeHHUs anreOpsl, ydaTcs
M3J1araTh CBOM MBICIIU SICHO M MCYEPIBIBAOIIE, MPHOOPETAIOT HABBIKK YETKOTO ¥ TPAMOTHOTO BBITIOJTHEHUS MaTEMAaTHYECKUX 3aIHCeH,
IPY ATOM UCTIOIB30BaHUE MATEMAaTHIECKOTO SI3bIKA IMTO3BOJISIET Pa3BUBATh Y MIKOJIBHUKOB IPAMOTHYIO YCTHYIO U TUCHMEHHYIO PEUb.

dopmupyeT y ydammxcs TpeicTaBleHne o0 anredpe Kak dYacTH OOIIeUYeIOBEYECKOW KYJIBTYPHl M 3HAKOMCTBO C HCTOpHUEH
pa3BUTHUS anreOphbl Kak HayKd. 3HAYUTEIbHOC BHUMAHHUE B M3JIOKCHHH TEOPETUYECKOTO MarepHalia Kypca YAeNsIeTcsi ero MOTHBAIIHH,
PAaCKpPBITHIO CYTH OCHOBHBIX IIOHSTHH, uaei, MeromoB. OOydeHHE IOCTPOCHO Ha 0a3e TEOpUU pPAa3BUBAIOIIETO OOYUYEHHUS, UYTO
JOCTUTAETCSI OCOOECHHOCTSIMHU H3JI0KECHHUS TEOPETUUYECKOTO MaTepuaia M yIpaXHEHHSIMHU Ha CpaHEHHWE, aHAJIU3, BBIJICICHHUE TJIaBHOTO,
YCTaHOBIIGHHE CBs3eH, Kiaccudukanuio, obomeHne u cuctematusanuio. Oco00 aKIEeHTUPYIOTCS CONEpPKATeIbHOE PACKPBITHE
MaTEeMATHYECKUX TOHATHH, TOJKOBaHWE CYNIHOCTH MaTeMAaTHYSCKUX METOJOB W O0JIACTH WX NPHUMEHEHHUS JICMOHCTpPAIUs
BO3MOKHOCTEH MPUMEHECHHSI TEOPETUUCCKUX 3HAHHM JIJIsl PeIIeHUs] Pa3HOOOpa3HbIX 3a/1a4 MPUKIIATHOTO XapaKTepa, HalpuMep PerieHus
TEKCTOBBIX 3aJ1a4, JEHE)KHBIX M TPOICHTHBIX PAcueTOB, YMEHHUE TOJB30BaThCS KOJMYECTBEHHOW HH(OpMAIHMEH, MpeacTaBIeHHON B
pasnuuHbIX (Gopmax, ymMeHue uutaTh Trpaduku. Oco3HaHHE OOIIETr0, CYIIECTBEHHOTO SBISETCS OCHOBHOW 0a30l Juisl pelieHHs
yIpakHeHUWd. BakHO NpUBOIUTH NeTalnbHbIE TOSCHEHHS K PEIICHUI0 THUMOBBIX YIPAKHEHWA. DTUM PACKPBIBAETCS CYTh METOa,
M0JIX0/a, MPEeAaraeTcsl alTOPUTM WM 3BPUCTUYECKAs CXeMa PeUICHHs] YIPaXXHEHUH OMpeIeIeHHOTO THIIA.

B ocHOBy Hacrosmiedl mporpamMMbl TOJOKEHBI IENarorTMYecKue W JAUIAKTHYEeCKUE TPUHIUIBI BAPUATUBHOTO PAa3BHBAIOIIETO
oOpa30oBaHus, W3JOKCHHBIE B KOHIICTIIMM 00pa3oBatenbHON mporpammbl «llepcmekTuBHAS MIKONa», W COBPEMEHHBIC IUIAKTHKO-
TICUXOJIOTUYECKHUE TeHICHITNH, CBSI3aHHBIC C BAPUATHBHBIM pa3BUBAIONIUM oOpa3zoBaHueM u TpedoBanmsimu OI'OC.

A. JINYHOCTHO OpPHMEHTHPOBAHHBbIC NPUHUMIIBI: TPUHIUI AJANTUBHOCTH; MPUHIHUI PA3BUTHUS; MPUHIUI KOM(POPTHOCTH
npoiiecca 00y4eHus.



b. KyJbTypHO OpHEHTHpPOBAHHBbIC NPHHIMIBI: IIPUHLWIN LEJIOCTHOW KApTHHBI MHUPA; NPUHIUI LEJIOCTHOCTH CONEPKAHUS
o0pa30BaHus; TPUHIMI CUCTEMATUYHOCTH; MPUHLHUII CMBICJIOBOI'O OTHOIIEHUS! K MUPY; NPUHILIMI OPUEHTUPOBOYHON (DYHKIIMU 3HAHUI;
IIPUHLIMII OITOPBI HA KYJIBTYPY KaK MUPOBO33PEHHUE U KAK KYJbTYPHBIN CTEPEOTHII.

B. /lesiTeIbHOCTHO OPHMEHTHPOBAHHbIE NPUHIUIIBI: IPUHLIUIT O0YYEHUS ACATENbHOCTU; MPUHIIUI YIIPABISIEMOr0 Nepexoaa OT
JESTENbHOCTH B Y4E€OHOM CHUTyallUd K JI€ATEIbHOCTHM B >KU3HEHHOM CHUTyaluMu; NPUHIUI Mepexoja OT COBMECTHOW ydeOHO-
MO3HABATEIbHON JEATEIbHOCTH K CaMOCTOATENbHON NEATEIbHOCTH ydalerocs (30Ha ONMbKallero pa3BUTHA); MPUHILIMI OMOPHI Ha
MPOLIECCH] CHIOHTAHHOT'O Pa3BUTHS; IPUHLIMI (POPMUPOBAHUS TOTPEOHOCTH B TBOPUECTBE U YMEHUI TBOPUYECTBA.

Marematudyeckoe oOpa3oBaHUE SABISETCS OO0sA3aTENIbHOM M HEOTHEMJIEMOWM YacThiO OOHIEro 0Opa3oBaHMsI Ha BCEX CTYIEHSX
mikosibl. O0ydeHre MaTeMaTUKe B OCHOBHOM IIKOJI€ HAIIPABJICHO Ha JOCTUKEHUE CIENYIOUUX yeel:

1) 6 HanpAaejleHUU JUYHOCMHOCO pazeumus.

dopMupoBaHUE TIPEACTABICHUNA O MaTeMaTHKE KaK YacTH OOIIEYEIOBEUYECKON KYJIbTYpPhl, O 3HAUMMOCTH MAaTEMaTUKU B
Pa3BUTHHU IUBUJIN3AIMN U COBPEMEHHOT'O OOIIECTBA;

Pa3ButHe TOrH4ecKoro U KPUTHIECKOTO MBIIIJICHUS, KYyJbTYPhI peUH, CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;
dopMHUpPOBaHUE WHTEIJICKTYaJlbHOM YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K TIPEOJIOJICHUIO MBICITUTEIBHBIX
CTEPEOTHUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OTIBITA;

Bocriutanue  kadecTB  JMYHOCTH, OOECIEUMBAIONIUX  COIMAJIBbHYH  MOOWJIBHOCTB, CIIOCOOHOCTh  IPUHUMATH
CaMOCTOSITEIbHbIC PEIICHUS,

dopMHUpOBaHUE KaUYeCTB MBIIUICHHS, HEOOXOMMBIX IS aalTallikd B COBPEMEHHOM MH(POPMAITMOHHOM OOIIIEeCTBE;
Pa3ButHe nHTEpECa K MATEMATHICCKOMY TBOPUYECTBY M MAaTEMAaTHYECKUX CITOCOOHOCTEH;

2) 6 MemanpeoMemHoOM HAnpPaeIeHUl:

Pa3ButHe npeacTaBieHnii 0 MaTeMaTUKe Kak opMe OMUCAHUS U METOJIe TIO3HAHMS JeHCTBUTEIILHOCTH, CO3/IaHUE YCIOBUI
JUTSL TpHOOpETEeHHSI TICPBOHAYAIPHOTO OITBITa MATEMATHISCKOTO MOJICIMPOBAHHS;

dopmupoBaHUEe OOMIMX CIOCOOOB HMHTEICKTYaJIbHON JEATEIBHOCTH, XapaKTEPHBIX JUIS MAaTEeMATUKH W SBIISIOIITUXCS
OCHOBOU TIO3HABATEILHOM KYJIBTYPBHI, 3HAUUMOU JJI PA3TUYHBIX cep YeTOBEUECKON IeITeTbHOCTH;

3) 6 npeomemHoM HANPagIeHUU:

OBnaseHre MaTeMAaTHUYECKUMHU 3HAHUSAMH M YMEHUSMH, HEOOXOIWMBIMU IS TMPOJODKCHHSI 00pa3oBaHUS, H3YYCHHS
CMEXXHBIX TUCUUIUINH, TPUMEHEHNUS B IOBCEIHEBHOM KU3HU,

Coznanve (yHmameHTa UIsi MAaTEMaTHYECKOTO DPAa3BUTHA, (POPMUPOBAHUS MEXAaHU3MOB MBINUICHHS, XapaKTEPHBIX IS
MAaTEMaTHYECKOU 1€ TETBHOCTH.



B opranmzanum y4eOHO — BOCHUTATEIBHOIO IIPOLECCa BAXKHYIO pOJb UIparoT 3anaud. OHM SABJISAIOTCS U LEIbIO, U CPEACTBOM
oOydeHus. BaxxHbIM yCIIOBUEM NpPaBWJIBHOM OpraHM3alMd 3TOr0 MIpOLEecca SBISAETCS BBIOOP PAlMOHAIBHONW CHUCTEMBI METOJOB U
MIPUEMOB 00yUYEHUs, ClIEUU(PUKHN pelaeMblX 00pa30BaTENbHBIX M BOCIIUTATENbHBIX 3aa4.

Lenbto n3ydeHus: Kypca MareMatuke B 7 - 9 Kjaccax sIBJISE€TCA Pa3BUTHE BBIUUCIUTENbHBIX YMEHHUIA O YPOBHS, TO3BOJISIIOIIETO
YBEPEHHO HCHOJb30BaTh UX MPHU PELICHUH 3a7a4 MAaTEMAaTUKU U CMEXHBIX NPEIMETOB, YCBOECHUE amnmnapara ypaBHEHHW U HEPABEHCTB
KaK OCHOBHOT'O CPEJICTBA MAaTEMaTUYECKOTr0 MOJEIMPOBAHUS 3a7a4, OCYILECTBICHUE (DYHKIIMOHAIBHOM MOATOTOBKY IIKOJLHUKOB. Kypc
XapaKTepU3yeTcs MOBBIIIEHUEM TEOPETUYECKOIO0 YpPOBHS OOYYEHHMs, MOCTENEHHBIM YCHIMEM pPOJU TEOPETHYECKUX OO00OIIeHHH u
NENYKTUBHBIX 3aKiItoueHui. [IpuknaaHas HanpaBlIeHHOCTh PaCKPBHIBAET BO3MOKHOCTh U3y4aTh U PEIIaTh NPAKTUYECKUE 3a/1aUH.

B ocHOBe TTOCTpOEHUS JTaHHOTO Kypca JISKHT HUJIes TyMaHU3allui 00y4YeHUs, COOTBETCTBYIOIIAsl COBPEMECHHBIM MPEACTABICHUSIM O
EJISX MKOJIBHOTO 00pa30BaHus U yAEIAomas 0co00e BHUMaHUe IMYHOCTH YICHHKA, €r0 HHTepecaM U CIIOCOOHOCTSIM.

[Ipenmaraemslii Kypc mo3BossieT 00ecreuynTh POpMHUPOBAHUE KAK npeoMemHblX YMEHUN, TaK U YHUBEPCANbHBIX YUeOHbIX OeliCmUll
IIKOJILHUKOB, @ TaKXe CIOCOOCTBYET MOCTIKEHUIO omnpeneiaCHHbIX BO PI'OC NMYHOCTHBIX pe3y/IbTaTOB, KOTOPHIC B JalbHEHUIIEM
MO3BOJIAT YYAIIUMCS TIPUMECHSITH ITOJTYyYEHHBIC 3HAHUS U YMCHUS IS PEIICHUS Pa3TUYHBIX )KU3HCHHBIX 3a]1a4.

B kypce anreOpbl MOXKHO BBIICIUTH CICAYIOIINE OCHOBHBIE COJIepKaTelIbHbIC JTMHUU: apudMeTrKa; aiareopa; QyHKIIMH; BEpOsT-
HOCTh M CTAaTUCTUKA. Hapsgy ¢ 3TUM B cojepkaHWe BKIIOYCHBI J[Ba JTOTIOJHUTEIBHBIX METOJOJOTHYECKHX pas3fena: JIOTHKA U
MHOJKECTBA; MaTeMaTHKa B UCTOPHUYECKOM Pa3BUTHH, UYTO CBSI3aHO C peaju3alfell 1eneid 00menHTeIIIeKTyalIbHOTO | O0IIEeKYIbTYPHOTO
pa3Butusi ydammxcs. ComepkaHue KaxJAOro W3 JTHX pas3/ie]ioB pa3BOpauMBacTCsS B COJEP)KATEIHLHO-METOIUYECKYIO JIMHUIO,
TPOHMU3BIBAIONIYI0 BCE OCHOBHBIE CoOJep)KareibHble JuHHUH. [Ipu 3TOM mepBas TuHHS — «JIOTHMKAa U MHOXKECTBa» — CIY)KHT IEITH
OBIIAJICHHS YYAITUMHUCS HEKOTOPBIMH 3JIEMEHTAMH YHUBEPCALHOTO MaTEeMaTHIECKOTO s3bIKa, BTopass — «MaTemMaTuka B HCTOPUIECKOM
Pa3BUTHN» — CIIOCOOCTBYET CO3/IaHHIO OOIIEKYJIBTYPHOTO, TyMaHUTApHOTO (hOHA U3YUYEHHUS Kypca.

II. O0mas xapakTepucTHKa Y4e0OHOr 0 mpeaMeTa «Ajaredopa»

Hacrossmasa mporpamma 1o wmaTeMaTHKE JUIsI OCHOBHOM IIKOJBI SIBJISICTCS JIOTMYECKUM NPOJOJDKEHHEM IPOTPAMMBI
«llepciekTuBHAsA MIKOJa» JJIs HA4YaJIbHOM IIKOJIBI, a TAaKXe MNPOJOJDKeHHEM Kypca «MartemaTuka» 5 — 6 Kiacca M BMECTE C Hel
COCTaBIIICT OMMCAaHUE HEMPEPHIBHOTO Kypca MaTeMaTHKu ¢ 1-ro mo 9-if kiace o6meodpazoBarenbHoi mkoibl mo GI'OC.

B ocHoBe conepxanus 00ydeHHs] MaTEMATHKE JICKUT OBJIAJICHUE YIAIIUMUCS CIEAYIONIMMHU BUIaMU KOMIIETEHIIU: MPeAMeTHOM,
KOMMYHUKATHBHOM, OPraHU3alMOHHOM 1 O0LUEKYJbTYPHOIl. B COOTBETCTBUM C 3TUMH BHJIAMU KOMIIETECHIIMM BBIJCJICHBI TJ1aBHBIE
COAEPKATEIBbHO-1ICJIEBBIC HANIPABJICHHS Pa3BUTHS yUaIIMXCS CPEICTBAMHU Npeamera «MaremaTuka.

Hpeamernas kommnereHums. llog mnpenMeTHOM KOMIETEHUMEH NOHUMAETCS OCBEIOMIIEHHOCTh WIKOJBHUKOB O CHCTEME
OCHOBHBIX MaT€MaTUYECKHUX MPECTABICHUN U OBJIAJCHUE MU HEOOXOIUMBIMHU MPEIMETHBIMU YMEHUAMH. DOPMUPYIOTCS CIICTYIOITHE
oOpasyronie 3Ty KOMIETEHILHIO MPEJCTABICHUS: O MAaTEMAaTUYECKOM SI3bIKE KaK CPEJICTBE BBIPAKEHUS MAaTEMATHYECKUX 3aKOHOB,



3aKOHOMEPHOCTEN M T.A.; O MAaTeMaTHYE€CKOM MOJEIMPOBAHWU KaK OJHOM M3 BaXXHbIX METOJOB MO3HaHUS Mupa. PopMUPYIOTCS
cienyomue o0pa3ylomye 3Ty KOMIETEHIMIO YMEHMs: CO3/aBaTh MPOCTEMINNE MaTeMaTHYECKHE MOAENH, padoTaTb ¢ HUMH U
MHTEPIPETUPOBATh TOJYUYECHHbIE PE3YNbTaThl; MPUOOpPETaTh M CUCTEMATU3UPOBATh 3HAHHUS O CIOCO0AX PEIICHHS MaTeMaTHYeCKHX
3a/1ay, a TaKkKe MPUMEHATh 3TU 3HAHUSI U YMEHUS JJIsl peLIEHUs MHOTHX KM3HEHHBIX 3a/ad.

KommynukaTuBHasi komnereHuus. [1og KOMMyHUKAaTUBHON KOMIETEHIMEH MOHUMAaETCs CHOPMHUPOBAHHOCTh YMEHHUS SICHO U
YETKO U3J1araTb CBOU MbBICIH, CTPOUTh apryMEHTUPOBAHHbIE PACCYKIEHHUS, BECTH IUAJIOT, BOCIIPUHUMAs TOUKY 3peHHs cOOeCeTHUKA U B
TO K€ BpeMs MojBepras €€ KpUTUYECKOMY aHaIU3y, OTCTauBaTh (IpU HEOOXOAMMOCTH) CBOIO TOYKY 3pPEHHUS, BBICTpaUBas CUCTEMY
aprymeHTanuu. GopMupyroTcss 00pa3yrolire 3Ty KOMIIETEHIIMI0 YMEHHUS, a TaKKe YMEHHUs U3BJIeKaTh MH(GOPMALMIO U3 Pa3HOTO poja
MCTOYHUKOB, MPeoOpa3oBbiBas €€ Mpu HEOOXOAUMOCTH B APpyrre GopMbl (TEKCThI, TAOJIUIIBI, CXEMBI U T.11.).

OpranusanuoHHasi kommneteHuusi. [log opraHuM3alMOHHONW KOMIIETEHLIMEW MOHUMAaeTcs C(HOPMHUPOBAHHOCTh YMEHHS
CaMOCTOSITEJIbHO HAXOJUTh W IMPUCBAMBaTh HEOOXOAMMbIE ydaliuMcsi HoBble 3HaHUA. Dopmupyrorcs cienyronie oOpasyrolue 3Ty
KOMIIETEHIIMIO YMEHHMsSI: CAMOCTOATENIbHO CTaBUTh Y4eOHYIO 3ajmauy (11efib), pa30uBaTh €€ Ha COCTaBHbIE YAaCTH, Ha KOTOPBIX OyIeT
OCHOBBIBATHCS MPOIECC €€ pelIeHus], aHATU3UPOBATh PE3YJIbTAT IEUCTBUS, BBISBIAThH JOMYIIEHHbBIE OIIMOKA U HETOYHOCTH, UCTIPABIISITH
UX U TIPEICTABIIATH MOJYyYEHHBIN pe3yabTaT B (hopMe, JIETKO JOCTYITHOMU ISl BOCTIPUSATUS IPYTUX JIOJICH.

OO0mekynbTypHass komneTeHuusa. [log oOIIEKYIbTYpHONH KOMIMETEHIIMEH IMOHMMAETCS OCBEAOMIIEHHOCTh IIKOJIBHUKOB O
MaTeMaTUKE KaK JJIEMEHTE OOIEeUYelIOBEUECKON KyJIbTyphl, €€ MecTe B CHCTEME APYTUX HayK, a Takke €€ poJid B Pa3BUTUU
NpPEJCTABICHUN 4YeJOBEYeCTBA O LEJIOCTHOM kapTuHe wmupa. DopMUPYIOTCS cleAyroue o0pasyroolue 3Ty KOMIETEHIHIO
NpEJCTaBICHUsA: 00 ypOBHE pAa3BUTUS MaTEeMaTHKH Ha pa3HbIX HCTOPUYECKUX DTallax; O BBICOKOM NPAKTHUECKOM 3HAYUMOCTHU
MaTeMAaTUKHU C TOYKU 3PEHUsS CO3JaHMsl U Pa3BUTUS MATEPUAIBHOM KYyJIbTYyphbl YEJIOBEYECTBA, & TAK)KE O BAXKHOW POJIM MaTEMaTHKHU C
TOYKM 3pEHUS (POPMHUPOBAHUU TAKUX BAKHEHIIMX YEpPT JIMYHOCTH, KaK HE3aBUCHUMOCTb M KPUTUYHOCTh MBIIUICHUS, BOJSA U
HAaCTOMYMBOCTb B JOCTMXKEHHUU LIEJIH U AP.

Coodeporcanue mamemamuyecko2o 00pa3osanusi B OCHOBHOM 11Kosie (POpMUPYETCS Ha OCHOBE (PYHAAMEHTAIBHOIO Spa HIKOJbHOTO
MaTemMaTHyeckoro oOpa3oBaHus. B mporpamme OHO NpENCTaBIEHO B BHUJE COBOKYIHOCTH COJEpPKATENbHBIX pa3JeioB, KOH-
KPETU3UPYIOUINX COOTBETCTBYIOLIUE OJIOKM (YyHIAMEHTAJIBHOTO SApa MPUMEHUTENIbHO K OCHOBHOH mikoje. [Iporpamma pernamen-
TUPYET 00beM MaTepuaja, 00s13aTEIbHOTO AJIsl N3Y4YeHUs B OCHOBHOM INKOJIE, a TAaKXKe JIaeT €ro pacnpeeseHue Mexay 5S—6 u 7—9
KJIACCaAMH.

ConeprxkaHre MaTeMaTHYeCKOTO 00pa30BaHMs B OCHOBHOMW IITKOJIE BKITIOYAET CJICIYIONINE PA3ACHbL: apupmemuxa, aneedbpa, pyHxkyuu,
8epoOAMHOCMb U cmamucmuxa, ceomempus. Hapsigy ¢ 35TUM B HETO BKJIFOYEHBI JBA JOMOJHUTENBHBIX Pa3/IeNa: 102UKA U MHOMCECmEa,
MaAmemMamuxa 6 UCMOPU4eCKoOM pas3sumui, 9TO CBSI3aHO C peash3aIiuei 1enei o0IenHTEIIEKTYaTbHOTO M OOMIEKYIBTYPHOTO Pa3BUTHS
yuamuxcs. CogepikaHue KaxkJ10ro U3 3TUX pa3aejoB pa3BOPAUYUBAETCSA B COJIEPKATETbHO-METOANYECKYIO JIMHUIO, IPOHU3BIBAIOIIYIO BCE
OCHOBHBIE pa3feiibl COAEPKaHUsI MAaTEMAaTUUECKOro 00pa3oBaHus HA TAHHOW CTYIIEHH OOy4YEeHUSI.



Conepxanue pasnaena « ApudmeTuka» CIyKUT 0a30i I JaTbHEHIIEro U3yd4eHHUsl y4allluMUCS MaTEMaTUKHU, CIIOCOOCTBYET pa3BH-
THUI0O WX JIOTUYECKOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHHS TOJI30BAThCA AITOPUTMAMH, a TaKXKE MPHOOPETCHHIO MPaKTUUECKHX
HABBIKOB, HEOOXOIUMBIX B TTOBCEAHEBHOM XU3HU. Pa3BUTHE MOHITHS O YKCJIE B OCHOBHOU IIKOJIC CBS3aHO C PAIlMOHATBLHBIMHU U HP-
paIMOHAILHBIMU YUCJIaMH, (POPMHUPOBAHUEM TIEPBUYHBIX IMPEICTABICHUN O JCHCTBUTEIHPHOM YHCIC. 3aBEpIICHUE YUCIOBOW JIMHUU
(cucTemaTH3anus CBEICHHUIA O JEHCTBUTEIBHBIX YHCIaX, 0 KOMIDICKCHBIX YHCIIaX ), TaK e Kak U 00JIee CI0KHBIC BOTPOCHI apu(hMETHKH
(asroput™ EBKIIMIA, OCHOBHAs Teopema apu(pMETUKH ), OTHECEHO K CTYIEHH OOIIEro cpeHero (MmojaHoro) oopa3oBaHus.

Copeprxanue paznena «Anredpa» HampaBiIeHO Ha (POPMUPOBAHHUE y yHAIUXCS MAaTEMaTUYECKOro ammapara s pelieHus 3aj1ad U3
Pa3HBIX Pa3/ieIOB MAaTEMATUKH, CMEXKHBIX MPEIMETOB, OKPYKAIOIIEH peaIbHOCTH. SI3BIK anreOphl MOJYEPKUBACT 3HAUYEHUE MAaTEMaTUKH
KaK s3bIKa JJI MOCTPOCHUS MaTEMaTUUYECKUX MOJEJICH MPOILIECCOB U SBJICHUN peaqbHOro Mupa. B 3amaum uzyueHus anreOpbl BXOIST
TaK)K€ Pa3BUTHE AITOPUTMHUYECKOTO MBINLIICHUS], HEOOXOJAMMOTO0, B YaCTHOCTH, IJii YCBOEHHUS Kypca HH(POPMATUKH, OBJIAJICHUS
HaBBIKAMU JICTYKTUBHBIX paccyxkaeHuid. [IpeoOpasoBanre CUMBOILHBIX ()OPM BHOCUT CHIEIIU(DUUESCKUN BKJIA]] B pa3BUTHE BOOOPAKEHUS
yUaluxcs, X CIOCOOHOCTEM K MaTeMaTH4YeCKOMY TBOPYECTBY. B OCHOBHOM IIKOJIE MaTepuall TPyHNIUPYETCS BOKPYT PallMOHAIBHBIX
BBIPKCHHUH, a BOMPOCHI, CBA3aHHBIC C UPPAITUOHATHHBIMHU BBIPAXKEHUSAMH, C TPUTOHOMETPUUCCKUMHU (PYHKIIUSIMU U MPE0OPA30BAHUSIMU,
BXOJISIT B COJIEp)KaHKME Kypca MaTEeMaTUKH Ha CTapIlle CTyNeHn O0y4YeHHSs B IIKOJIE.

CO,IIGp}KaHI/IG pasaciia «(DYHKHI/II/I» HanCJICHO Ha II0JYYCHHC HIKOJbHUKAMHU KOHKPCTHBIX 3HAaHUH O (1)YHKLII/II/I KaK BaKHEHUIIIEH
MaTeMaTH4YECKON MOICIIN IJIA OIIMCaHMuA N HCCIICIOBAaHUA paSHOO6pa3HBIX IMpOLECCCOB. I/ISYIIGHI/IG 9TOIr0 Marcpuralia CHOCO6CTBy€T
PA3BUTHUIO YV YUAIUXCA YMCHHA HUCIIOJIB30BATH PA3JIMYHBIC A3BIKM MATCMATHKU (CHOBGCHBIﬁ, CHMBOHHHGCKHﬁ, rpa(bnqecm/lﬁ), BHOCUT
BKJIa/ B (1)0pMI/IpOBaHI/I€ l'IpGI[CTaBJICHI/Iﬁ 0 POJIM MAaTCMATHUKH B PAa3BUTHH HNUBUJIN3alIUU U KYJbTYPHI.

Paznen «BeposTHOCTh M CTaTHCTUKA» — 00s3aTENIbHBI KOMIIOHEHT IIKOJBHOTO 00pa30BaHUs, YCHIIMBAIOIINN €ro MPUKIAJTHOE U
MPaKTUYECKOE 3HAYCHUE. DTOT MaTeprall HEOOXOANM MPEXkKIe BCero M (GopMUpOBaHUA Y ydamuxcs QYHKIIMOHATIBHON rpaMOTHOCTH
— yMEHUW BOCHPHHHMATh M KPUTUYECKH aHaIU3UpPOBaTh WHGOPMAIMIO, MPEACTABICHHYI0 B pa3WyHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTUX PEAbHBIX 3aBUCHUMOCTEW, MPOBOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pacdeThl. V3ydeHue OCHOB
KOMOMHATOPUKH TMO3BOJUT YYAIIMMCS pacCMaTpHUBATh CIydad, OCYIIECTBIATH MepedOp W MOJCUYET YMCiIa BapUAHTOB, B TOM YHUCJIE B
MPOCTEUIINX MPUKJIIAIHBIX 3aa4ax.

[Ipy W3y4yeHHM CTATUCTUKU U BEPOATHOCTHU PACIIUPSIOTCS IPEACTABICHHUS O COBPEMEHHOW KapTHHE MHUpa MU METOJax €ro Hc-
cienoBaHus, (GopMUpYeTCs MOHMMAHHWE POJIM CTATUCTUKM KaK WCTOYHMKA COIMAIBHO 3HAYMMOW WH(POPMAIMH ¥ 3aKJIaJ(bIBAIOTCS
OCHOBBI BEPOSATHOCTHOTO MBILIJIEHHUS.

Ocob6eHHoCThIO pa3aena «Jloruka u MHOXKECTBay SIBISIETCS TO, UTO MPEJICTABICHHBIN B HEM MaTepual MPEUMYIIECTBEHHO U3y4aeTCs
U UCIOJB3YETCSl PACHPENCICHHO — B XOJE€ PACCMOTPEHMSI Pa3iMyHbIX BOMPOCOB Kypca. COOTBETCTBYIOUIMN MaTepuall HalleJIeH Ha



MaTeMaTHYECKOE Pa3BUTHE YJalIuXxcs, (opMUpoOBaHKHE y HUX YMEHHsI TOYHO, COKATO M SICHO M3JIaraTh MBICIIH B YCTHOH W TMHCbMEHHOU
peu.

Paznen «MaremMaTnka B MCTOPUYECKOM DPa3BUTHN» MpeaHA3HAauYeH A (OPMUPOBAHUSA MPEICTABICHUM O MaTeMaTHKE KaK 4acTH
YeJIOBEUECKON KyIbTYpHI, 7S OOIIEro pa3BUTHs LIKOJBHUKOB, IJIS1 CO3JaHUS KyJIbTypHO-HCTOPUYECKOM cpenbl oO0ydyenus. Ha Hero He
BBIJICTISIETCS CTICIMATIBHBIX YPOKOB, YCBOCHHE €ro HE KOHTPOJIUPYETCS, HO COJAEp)KaHWE ITOTO pas3jielia OPraHWYHO MPHUCYTCTBYET B
y4eOHOM Mpoliecce Kak CBOETO pojia TYMaHUTApHBIN (OH MPU PaCCMOTPEHUU MPOOJIIEMAaTHKA OCHOBHOTO COJACpKAHHUS MaTeMaTHdec-
KOro 00pa3oBaHMUs.

Ilennocmmuwle opuenmupul cooeprcanus yuedHo20 npeomema

MaremaTtnieckoe oOpa3oBaHUE WUIPAET BaXKHYIO POJIb KaK B MPAKTUYECKOW, TaK M B JYXOBHOM Ku3HM oOmiectBa. [IpakTtuyeckas
CTOpOHA MaTEMaTUYECKOTro 00pa3oBaHUs CBsizaHAa ¢ (GOPMHUPOBAHUEM CIIOCOOOB JEATEIBHOCTU, AYXOBHAS — C HHTEIJIEKTYaJbHBIM
pa3BUTHEM ueioBeKa, GOPMUPOBAHUEM XapaKTepa v O0IIeH KyIbTYpHI.

[IpakTryeckas Mojae3HOCTh MaTEeMAaTUKKU O0YCIIOBJIEHA TEM, UYTO €€ MPEIMETOM SIBISIOTCS (QyHIaMEHTAJIbHBIC CTPYKTYPHI peaibHOTO
MUpa: TPOCTPAHCTBEHHBIE (DOPMBI U KOJUUYECTBEHHBIE OTHOIIEHUS — OT MPOCTEUIINUX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM OIIBITE, J0
JIOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX ISl PA3BUTHS HAYYHBIX M TEXHOJOTHYECKUX HJeH. be3 KOHKPETHBIX MaTeMaTH4eCKUX 3HAHUM
3aTPYJHEHO [IOHMMAaHWE MPUHLMIOB YCTPOMCTBA M MCIOJIb30BAaHUS COBPEMEHHOW TEXHHUKH, BOCHPUITHE U HHTEpPHpETALUs
pa3HoOOpa3HOM COIMAIBHOW, HSKOHOMHUYECKOH, NONUTHYEeCKON wuHbopManmu, Manodh(EeKTUBHA TMOBCEJHEBHAA IpaKTHYecKas
nesaTenbHOCTh. KaxaomMy uenoBeKy B CBOEH KM3HU NPUXOAUTCS BBIIIOTHATH JOCTATOYHO CIIOKHBIE PACUETHI, HAXOAUTH B CIIPABOYHHKAX
HY>KHbIE (DOPMYIIBI U IPUMEHSTH UX, BIAJIETh TPAKTUUECKUMH MMPUEMAMH T€OMETPUUECKUX U3MEPEHUM U MOCTPOCHUM, YUTaTh HUHPOP-
Mallvio, TMPEACTABICHHYIO B BUAY TaOJHMIl, JuUarpaMm, rpaukoB, MOHMMATh BEPOSTHOCTHBIM XapakTep CIy4alHBIX COOBITHIA, CO-
CTaBJISATh HECIIOKHBIE aITOPUTMBI U JP.

be3 6a3zo0Boii MareMaTHYECKOW IMOATOTOBKHM HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM. B IKosie maTemMaTHka
CIIY’)KUT OTIOPHBIM TPEAMETOM JIJISi M3YUYCHHsI CMEXHBIX TUCIUILIMH. B MOCIEMKOIBbHON KU3HU PEeaIbHONH HEOOXOIUMOCTHIO B HAIU
JTHU SBIIIETCS HEMPEPHIBHOE O0pa3oBaHUE, UYTO TPeOyeT MOTHOIEHHOW 0a30BOi 00Ie00pa3oBaTeIbHON MOJATOTOBKH, B TOM YHUCIE U
MaremaTuieckor. I, HakoHel, Bce OOJBIIE CIEIUATBHOCTEH, TJe HEOOXOIWM BBICOKHH YpPOBEHb OOpa30BaHMs, CBS3aHO C
HEMOCPEICTBEHHBIM MTPUMEHEHUEM MaTeMaTUKH (3KOHOMHKA, Ou3Hec, GUHAHCHI, (hU3MKaA, XUMUS, TEXHUKA, HHHOPMATHKA, OHOJIOTHS,
TICUXOJIOTUSA U Ap.). TakuM 006pa3oM, pacImpseTcs KPyT MKOJIBHUKOB, TSI KOTOPBIX MAaTEMATHKa CTAHOBUTCS 3HAYMMBIM MTPEIMETOM.

JIJist 5KM3HU B COBPEMEHHOM OOIIIECTBE BAXKHBIM SIBIIICTCS ()OPMHUPOBAHNE MATEMATHUYECKOTO CTHIISI MBIIIICHUS, TIPOSIBIISIO IIIETOCS B
ONPEAECIECHHBIX YMCTBEHHBIX HAaBBbIKaX. B mponecce mMaTeMaTH4eCKOW AEATENBHOCTH B apCEHANl MPUEMOB U METOJOB YEJIOBEUYECKOTO
MBIIIJICHUST ©CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHIAYKIUASA W JEAyKIus, OOOOIIeHWEe W KOHKPETH3allus, aHaju3 W CHHTE3,
Kiaccupukanus M cUcTeMaTu3alusi, abcTparupoBaHve W aHajmorus. OOBEKTHl MaTEMAaTHUYECKUX YMO3AKIIOYEHUW U TpaBHIIa HX
KOHCTPYUPOBAHHUSI BCKPBIBAIOT MEXAaHHU3M JIOTUYECKHX IOCTPOCHUM, BBIPAOATHIBAIOT YMEHHUS (POPMYIUpPOBaTh, OOOCHOBBIBATH H



JOKa3bIBaTh CYXKJIEHUSA, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MBIIIJIEHUE. Beayias posib NpUHAAJIEKUT MaTEMATUKE B (POPMHUPOBAHHUU
AITOPUTMHUYECKOTO0 MBIIUICHUS] U BOCIUTAHUM YMEHUH JEHCTBOBATH IO 3aJlaHHOMY aJIrOPUTMY M KOHCTPYUpPOBaTh HOBbIE. B Xxozxe
pElIeHMs 3a/1ad — OCHOBHOM y4eOHOH JeATEeThHOCTH Ha YPOKaxX MaTeMaTUKH — Pa3BUBAIOTCA TBOpYECKass M MPHUKIAJHAS CTOPOHBI
MBIIILJICHUS.

OO0yuyeHue MaTeMaTUKe JaeT BOZMOXHOCTh Pa3BUBATh Y YUaIIMXCS TOUHYIO, SKOHOMHYIO U THPOPMATUBHYIO PeUb, YMEHUE OTOMPATh
HanOoJiee MOAXO0IAIIHUE A3bIKOBbIE (B YACTHOCTH, CUMBOJIMYECKHUE, TpadhUuecKue) CpeicTBa.

MaremaTtnueckoe oOpa3oBaHHWE BHOCHUT CBOM BKJaJ B (opMupoBaHue oOuiel KyabTyphl desnoBeka. HeoOXoauMbpIM KOMIIOHEHTOM
oO11el KylbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBIISIETCA 001[e€ 3HAKOMCTBO C METO/IaMU TO3HAHUS ACHCTBUTEIBLHOCTH, MIPEACTABICHHE
0 MpeaMeTe U METOJ€ MATEeMATHKH, €r0 OTIMYMS OT METOJIOB €CTECTBEHHBIX M T'YMaHHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS
MaTeMaTUKH JIJIsl PEeIICHUs HayYHbIX U MPUKIAJHBIX 3a/a4.

N3yyenne MareMaTuku CocoOCTBYET 3CTETUUECKOMY BOCIIMTAHUIO YEJIOBEKA, MOHUMAHUIO KPacoThl U U3SIIECTBA MaTEMaTUYE CKUX
paccyKIeHuM, BOCIPUIATHIO TEOMETPUUECKUX POPM, YCBOCHUIO UJIEU CUMMETPHH.

Hctopus pa3BUTUS MATEeMAaTHYECKOrO0 3HAHUS JA€T BO3MOXKHOCTH TMOIOJHHUTH 3arac MCTOPUKO-HAYUHBIX 3HAHUU IIKOJHLHUKOB,
chopMHpOBaTH y HHUX TMPEACTABICHHUS O MaTeMaTHKe KaK YacTH OOIIEYeIOBEYECKOW KyIbTypbl. 3HAKOMCTBO C OCHOBHBIMH
UCTOPUYECKMMH BE€XaMU BO3HUKHOBEHHUS M Pa3BUTHS MaTeMaTHYECKON HAayKH, C MCTOpUEH BEIMKUX OTKPBITHH, UMEHAMH JIIOJIEH,
TBOPUBIINX HAYKY, JOHKHO BOWTH B MHTEJUIEKTYAJIbHBIN 0ara)x KaxJa0ro KyJbTypHOTO YeJIOBeKa.

I1l. Onucanue Mecta yueOHOro npeaMera «AJiredpa» B yueOHOM ILIaHe:

B cootBercTBUU ¢ TpeboBaHmsIME DeepabHOrO roCyAapCTBEHHOTO 00pa30BaTeIHbHOTO CTaHapTa OCHOBHOTO O0IIETr0 00pa3oBaHUs
B 7— 9 xnaccax mpeameT «MaTemaTuka» JeIUTCs Ha JiBa nmpeameta: «Anredbpa» u «['eometpus». OOmiee KOIMUEeCTBO YPOKOB alreOpsl B
Henemo B 7 — 9 kimacc —mo 3 yaca; Broay 7/ —9 kmacc — o 102 gaca, 3a kypc 7 — 9 kiacc Bcero 306 gacoB. Pacnpenenenue yueGHOTO
BPEMEHU MEXIY dTUMU IIPEIMETaMHU MPEACTABICHO B TAOJIHIIE.

KosnyecTBO 4acos B KoiunyecTBo 4acos
Kypc
Hele10 B I'ojl
Anrebpa 7 kiacc 3 102
Anrebpa 8 kiacc 3 102
Anrebpa 9 kiacc 3 102
UTOI'O 306




ITo aBTOpCKOI

ITo padoueit

Ne Pa3zpnen kypca nporpamme nporpamMmme 7 kiaace 8 kiace 9 kiacc
(K0J1-BO YacoB) (K0J1-BO 4acoB)

1. | JluneliHOe ypaBHEHHE C OJHOU NMepEMEHHOMN 15 15 15
2. | Lenble BeIpaskeHHUsI 52 50 50
3. DyHKIUU 12 12 12
4 CucTemMbl JINHEMHBIX YPABHEHU C ABYMS 19 19 19

epeMeHHBIMH
5. ParmonanbHbie BIpaXEHUs 44 44 44
6. | KBaapartubie kopHu. JleiiCTBUTENBHBIE YUCTA 25 25 25
/. | KBagpaTHble ypaBHEHUs 26 26 26
8. | HepaBeHctBa 20 20 20
9. | KBagparnunas ¢pyHKuus 38 38 38
10. | DnemeHTHl NPUKIATHON MATEMATUKU 20 20 20
11. | YncioBble IIOCIEN0BATEILHOCTH 17 17 17
12 [loBTOpeHue u cuctemMaruzanus y4eoHOro 97 20 6 7 7

MaTepuaia

Hroro 315 306 102 102 102

IV. JInunocTHBbIE, MeTANIPeIMETHBIE U MPeAMETHbIE Pe3yJbTATHI OCBOCHHUSA Y4e0OHOI0 NpeaMeTa «AJredopay»

B3anmocCBa3b pe3ysbTaTOB OCBOCHUA mpeaMera «MaremaTuka» MOXKHO CHUCTEMHO NPEACTaBUTh B BHJAE cxeMbl. [lpu 3TOM
o0o3Hauenue JIP ykasbIiBaeT, 4TO MPOJABMIKEHHUE YUalIUXCsS K HOBBIM 00Opa30BaTEIbHBIM pE3yJibTaTaM IMPOUCXOJUT B COOTBETCTBUU C
JIVMHHUSIMHA PA3BUTHUSL CPEICTBAMM IIPEAMETA.

7-9 Kiaccol

JINYHOCTHBIMHU pe3yJbTaTAMM W3Yy4YeHUs MpeameTa «Anredpa» » B BHIE yueOHOro Kypca 7/ — 9 Kiacc sSBISIOTCS CIIENYIONINE
KauecTBa:

HC3aBUCUMOCTDb U KPUTHUYHOCTb MBIIIJICHHA
BOJIS ¥ HACTOMYHUBOCTH B JOCTHXXCHHNH ICIIN,

c(hOpMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIIECHHS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCS K CaMOPa3BUTHIO U
caM0o00Opa30BaHUIO HA OCHOBE MOTHUBAIMU K OOYYEHUIO U MMO3HAHUIO, BRIOOPY AasbHEHIIero oOpa3oBaHusi Ha 0a3e OpUEHTUPOBKU




B Mupe mnpodeccuil M NnpodecCUuOHANbHBIX MNPEANOYTEHUH, OCO3HAHHOMY NOCTPOEHUIO WHAMBUAYAIbHON 00pa3oBaTeIbHON
TPAEKTOPUHU C YYETOM YCTOMUYMBBIX TO3HABATEIBHBIX HHTEPECOB;
c(hOpMHPOBAHHOCTH LEIOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U 0OILIECTBEHHOMN
MPaKTUKH;
c(OpPMHPOBAHHOCTh KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIIEHWHM U COTPYAHUYECTBE CO CBEPCTHHUKAMH, CTapLIUMU H
MJAAIIUMH, B 00pa3oBaTeIbHOW, OOILECTBEHHO IMOJIE3HOM, Y4EOHO-HCCIIEOBATENIbCKOM, TBOPYECKOM W APYrHMX BHAAX Je-
ATEJIBHOCTH;
YMEHUE SCHO, TOYHO, TPAMOTHO M3JlaraTh CBOW MBICIM B YCTHOW UM NMHCbMEHHOM PEeYM, MOHMMATh CMBICJ MOCTABIEHHOMN 3aJa4H,
BBICTPaUBaTh APTYMEHTALUI0, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;
Ipe/ICTaBlIeHne 0 MaTeMaTUYECKON Hayke Kak cdepe 4eT0BEeUYeCKOU 1eITebHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAUUMOCTH IS
Pa3BUTHUS LIMBUIN3ALNY;
KPUTUYHOCTh MBIILICHHUS, YMEHHE PAacliO3HABATh JIOTHYECKH HEKOPPEKTHBIE BHICKAa3bIBAHUS, OTIMYATh TUIIOTE3Y OT (haKTa;
KPEaTUBHOCTH MBIIJICHUS, THUIIMATUBA, HAXOAYUBOCTh, aKTUBHOCTh MIPU PEIICHUH allreOpanyecKux 3ajiay;
yMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YNIbTAT YYEOHOH MAaTEeMAaTUYECKON e TEIbHOCTH;
CIIOCOOHOCTH K AMOLIMOHATBLHOMY BOCIIPUSTHUIO MaTEMaTUYECKUX 00BEKTOB, 3aa4, PEIICHUM, pacCy>KICHUM.

Cpedcmeom 0ocmudiceHuss Smux pe3yabmamos A61aemcs:
cUCTEeMa 3a/laHuil y4eOHUKOB;
IpeCTaB/IEHHAs B yueOHHKaX B SBHOM BUJE OpTaHU3allMs MaTepuasa 1o NpUHIUIY MUHUMAKCA;
UCIIOJIb30BAHUE COBOKYITHOCTH TEXHOJIOTMM, OPUEHTHPOBAHHBIX HA PA3BUTHE CAMOCTOATEIBHOCTH M KPUTHYHOCTH MBIIUICHMUS:
TEXHOJIOTUA HpO6HeMHOr0 auanora, TEXHOJIOrus IMpoAyKTHUBHOT'O YTCHHM A, TEXHOJIOTHA OLCHUBAHUA.

MeTanpeaMeTHBIMHU pe3yJibTaTaMU M3ydeHHs Kypca «MaTtematukay siBiseTcss GOpMHUPOBAaHNE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI

(YY)

PervasTusubie YYJI:
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CaMOCTOSITETILHO  0OHapyscusams #  (POpMyIHpOBaThH y4eOHYIO TIpoOJieMy B KIACCHOW U WHAMBUAYAJbHOW Y4eOHOM
NEeATENbHOCTH;

8bl06UcAMb BEPCUM PEIICHUS MPOOJEMBbI, OCO3HABaTh KOHEUHBIH pPE3yNbTaT, BBHIOMPATH CPEACTBA JOCTIDKEHHUS LETH U3
MPEJIOKEHHBIX WIH UX HUCKATh CAMOCTOSATEINBHO;

cocmagnsams (AHIUBUAYAIbHO WK B TPYIIE) IUIaH pelieHus: mpoOieMbl (BBIITOJIHEHUS MPOEKTA);



- paboTas TO TPENJOKEHHOMY WM CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY, UCHOIb306amb HapAly C OCHOBHBIMH U
JOTIOJTHUTEIIbHBIE CPENICTBA (CIIPaBOYHAs JIUTEPATYpPA, CIOKHBIEK PUOOPHI, KOMIBIOTED);

- NJIaHupoéamsv CBOIO MHAMBUAYAJIBHYIO0 00pa30BaTENbHYIO TPAEKTOPHIO;

- pabomams TO CAMOCTOATEIBHO COCTABICHHOMY ILJIaHy, CBEPSSICh C HUM U C LEIbI0 JEATEIbHOCTH, HCHPABISS OIIUOKH,
HCIIOJIb3Ys CAMOCTOSITENILHO MOA00paHHbIEe cpeAcTBa (B ToM uuciie u UHTepHeT);

- CBOOOJIHO 710.1b308ambcsi BBIPAOOTAaHHBIMU KPUTEPHUSMU OLICHKHM U CaMOOLIEHKH, MCXOJS M3 LENH U HUMEIOIIUXCS KPUTEPHEB,
pasnuuas pe3yabTaT U CoCcOObl IEUCTBUM;

- B XOJI€ MIPEICTABIICHUS POEKTA 0A8amb OYEHK) €ro pe3ybTaTaMm;

- CaMOCTOSITENIbHO 0CO3HA8amb MPUYUHBI CBOETO YCII€Xa WIIM HEeyCIeXa U HaXOJIUTh CIIOCOOBIBBIX0/1a U3 CUTYallUU HEYCIIEXa;

- yMemb OyeHums CTENEeHb YCIEIIHOCTH CBOEH MHAMBUAYAbHON 00pa30BaTEIbHON 1€ATEIbHOCTH;

- J1aBaTh OLICHKY CBOMM JIMYHBIM Ka4eCTBaM U YepTaM XapakTepa («KakKoB s»), ONPEAENISITh HAPBIEHUS CBOET0 Pa3BUTHS («KAKUM S
X0Yy CTaThy, «4TO MHE JIJISl TOr'O HAJIO CAENATh)

Cpeocmeom hopmuposanus pecynamusnvix YV cayocam mexnonoeus cucmemHo-0essmenbHOCMHO20 N00X00a HA 9mane u3yuyeHusl

HOB020 MAMepuana u mexHoi02us OYeHUBAaHUs 00pa3z08amenbHblX 00CMUINCEHUL (V4eOHbIX YCnexos).

Ilo3nasamenvnuvie YY/I:
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— AHATU3UPOBAMD, CPABHUBAMY, KlACCUuduyuposams u 060o6wams GaKThl U SBICHUS;

— ocywecmenams CpaBHEHHUE, CEpUAIMI0 M KIAcCU(UKAIMIO, CAMOCTOSTEIHLHO BbIOMpas OCHOBAaHUS M KPUTEPHUH I yKa3aHHBIX
JIOTUYECKUX OIepaInii; CTPOUTh KIIaCCU(PUKAIINIO MyTEM JUXOTOMHYECKOTO JIefieHus (Ha OCHOBE OTPHUIIAHUSA);

— cmpoums JTOTUYECKU 000CHOBAHHOE PACCy’KEHUE, BKIIOUAOIIEe YCTAHOBICHHE MPUYNHHO-CIICICTBEHHBIX CBSI3EH;

— c030a6amb MaTeMaTUYECKUE MOJIETIH;

— COCTaBJISITh TE€3UCHI, PA3IMYHbIC BUABI TUIAHOB (MPOCTHIX, CIOXKHBIX U T.1.). [IpeoOpa3oBbiBaTh MH(pOpPMAIUIO U3 OJHOTO BUIA B
apyro# (Tabnuily B TEKCT, AUarpaMMy | Tp.);

— BbLIYUMBIBAMb BCE YPOBHU TEKCTOBON MHGMOPMAIIHH.

— yMemb onpeoesisimb BO3MOXKHBIE MCTOYHUKHA HEOOXOJUMBIX CBEJEHUH, MPOU3BOJAUTH MOUCK WHGOPMAIMH, aHAIU3UPOBATh U
OLICHUBATH €€ JOCTOBEPHOCTb.

— TMOHWMAs TO3WIMIO JIPYTOr0 YeNIOBEKa, paziuyams B €r0 peur: MHEHUE (TOUYKY 3pEHUs), TI0KA3aTeNbCTBO (apryMeHTHI), (aKThI;
TUMOTE3bl, aKCMOMBI, TEOpHH. J[JI ITOTO CaMOCTOSITENIbHO WCIOJB30BAaTh PA3NMYHBIC BHJIBI YTCHHUS (M3ydaroliee, MpPOCMOTPOBOE,
03HAKOMUTEITHHOE, TOMCKOBOE), MPUEMBI CITYIIAHHS.

— caMOMy €030a6amsb WUCTOYHUKN WH(MOPMAIUU Pa3HOTO THIMA W JJIS Pa3HBIX ayIUTOPHUH, cOOM0AaTh HHPOPMAIIMOHHYIO TUTHECHY U
npaBuiia MHPOPMAILIMOHHON 0€30MaCHOCTH;



— yMemb UCNnoib306ams KOMIIBIOTEPHBIE I KOMMYHUKAIIMOHHBIE TEXHOJIOTMU KaK MHCTPYMEHT JUIS TOCTHKEHUS CBOMX LENEN. Y METh
BbIOMPATH aJICKBaTHBIE 33/1a4€ UHCTPYMEHTAJIbHbIE POTPAaMMHO-aIIapaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom popmuposanusi mo3HaBaTeabHbIX Y'Y [ ciyxaT yueOHbIN MaTepuan U MpexAe BCEro MPOJyKTUBHBIE 3aJjaHus YUeOHUKA,
MO3BOJIAIOIIME MPOJABUATATHCS IO BCEM IIECTU JUHUSAM PA3BUTHUA.
1-a JIP — Hcnonp3oBaHuE MaTeMaTHYECKUX 3HAHUU [JI PEIICHUS pa3IMYHbIX MaTEMaTHUYeCKUX 3ajlad U OICHKH MOJYYEHHBIX
pe3yIbTaTOB.
2-51 JIP — COBOKYNHOCTh YMEHUH 1O UCIIOIB30BAHUIO JI0KA3aTEIbHON MaTEMAaTUYECKON PeUu.
3-s1 JIP — CoBOKYITHOCTh YMEHHUI 10 padoTe ¢ HHOpMALIUEH, B TOM YUCIIC U C PA3IMYHBIMA MAaTEMAaTUYECKUMU TEKCTaMHU.
4-5 JIP — YMeHus UCTOIb30BaTh MaTeMaTHYECKUE CPEJICTBA IS U3YUYCHHS U OTTMCAHUSI PEAJIbHBIX TIPOILIECCOB U SIBJICHUM.
5-s JIP — He3aBUCUMOCTB U KpUTUYHOCTH MBIIIJICHUS.
6-g JIP — Boiist 1 HaCTOMYHUBOCTD B JOCTHKEHUHU LIEIIH.

Kommynukamuenwvie YY/I:
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— CaMOCTOSITEIBHO Op2aHU306b18anb YICOHOE B3aUMOCHCTBUE B TpyIIIe (OMpeaeaTh 00IIKe ed, J0TOBapUBATHC APYT C IPYTroM
U T.J.);

— OTCTaWBas CBOIO TOYKY 3PEHUS, NPpUB0OUmMb apeymMermol, IOATBEPK1as uX (pakramu;

— B JUCKYCCHUH yMemb 8bl08UHYMb KOHTPAPTYMEHTHI,

— YUYUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM HpU3HABAMb OIMMOOYHOCTh CBOETO MHEHHS (€CId OHO
TaKOBO) U KOPPEKTHPOBAThH €TO;

— TOHUMAas TO3UIHIO JPYroro, paziuiams B €ro pedd: MHEHUE (TOUKY 3pEHHs ), T0Ka3aTeNbCTBO (ApTYMEHTHI), (paKThl; TUIIOTE3HI,
aKCHUOMBbI, TEOPHHU;
— YMemb B3TJSIHYTh Ha CUTYalUIO C MHOM MO3UIIMU U 00208apuU8ambCsl C JIIOAbMU UHBIX TTO3ULIAM.
Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX Y Y] cayKaT TEXHOJIOTHS MPOOIEMHOTO auaiora (moOyKIaroImuil U MOABOISIIAN
JIMAJIOT) U OpraHu3aIys padoThl B MaJIbIX TPyMMaXx, TAK)Ke UCIIOJIH30BAaHUE HA YPOKAX DJIEMEHTOB TEXHOJOTUU MPOYKTUBHOTO YTEHUS.

IIpeameTHbIE:
1) ymeHme paboTaTh C MATEMAaTHICCKUM TEKCTOM (CTPYKTYPHpPOBAHHE, H3BJICUCHUE HEOOXOIMMON MH(POPMAITUH ), TOYHO ¥ TPAMOTHO
BbIpakaTh CBOM MBICIM B YCTHOM M MUCHMEHHOW peyM, MPUMEHSSI MAaTEMAaTHYECKYyI0 TEPMHUHOJIOTHUIO MU CHMBOJIMKY, HCIIOJIb30BaTh

pa3TUYHbBIC S3BIKM MaTEeMAaTHKU (CIIOBECHBIN, CHMBOIMYECKUH, rpadudecKknii), 00OCHOBBIBATH CYXKJICHHUS, MMPOBOJIUTH KIIaCCU(PHUKAIIUIO,
JIOKA3bIBATh MATEMATUUYECKUE YTBEPKICHUS,



2) BianeHWe 0A30BBIM MOHATUIHBIM allapaToOM: UMETh MPEACTABICHUE O YUCIIC, BIAJICHUE CUMBOJIBHBIM SI3BIKOM ajreOpbl, 3HAHHE
AIIEMEHTAPHBIX (PYHKIIMOHAJBHBIX 3aBUCUMOCTEN, (DOPMUPOBAHUE MPEICTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEalbHOM
MUPE U O Pa3IuvHbIX CIIOCO0AX UX U3YyUEHHsI, 00 OCOOEHHOCTSAX BBIBOJIOB U MTPOTHO30B, HOCSIIHUX BEPOATHOCTHBIN XapakTep;

3) yMeHHE BBINONHATH anreOpanveckue MpPeoOpa3OBaHMs PAIMOHAIBHBIX BBIPAKCHUN, MPUMEHSATh WX JUIA PEHICHUS YYeOHBIX
MaTeMaTUYeCKUX 3a7a4 U 3a/1a4, BOZHUKAIOUIUX B CMEKHBIX YUYEOHBIX MPEIMETaX;

4) yMeHHE TI0JIb30BaThCSl MATEMAaTUYECKUMHU (OpMylaMH U CaMOCTOSATENBHO COCTaBIATH (OPMYJIBI 3aBHCUMOCTEH MEXIY
BEJIM YMHAMHU Ha OCHOBE 00OOLIEHUS YACTHBIX CIIy4aeB U SKCIIEPUMEHTA,

5) yMmeHue pemiath JUHEWHBbIC W KBaJpaTHbIC YPAaBHCHHS W HEPAa"BEHCTBA, a TAKXKE MPUBOJIUMBIC K HUM ypaBHCHHS, HCPABECHCTBA,
CUCTEMBI; MPUMEHSTh TpadUyecKue MNPEACTABICHUS JJIs PEIIeHHUs U MCCIEOBAaHUS YpaBHEHUN, HEPABEHCTB, CHUCTEM; MPUMEHSTh
MIOJIYYEHHBIE YMEHUS I PELICHHUS 3a]1a4 U3 MATEMATUKH, CMEXKHBIX IIPEIMETOB, IPAKTUKH;

6) oBIaJcHHME CUCTEMOH (YHKIIMOHAIBHBIX MOHATUH, (YHKIMOHAJIBHBIM SI3IKOM W CHMBOJIMKOH, YMEHHE CTPOUTh Ipaduku
(GyHKUMNA, ONMUCHIBATH WX CBOMCTBA, HCIMONB30BaTh (PYHKIMOHANIBHO-TpadUyeCKUe MPEACTaBICHUS JUIsl OMHCAHUS U aHallu3a
MaTEMAaTHYECKHUX 3aJ1ay U PeabHbIX 3aBUCUMOCTEM;

7) OBIaJCHUE OCHOBHBIMHU CIIOCOOAMHU MPEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JIAHHBIX; YMEHHUE PEIIaTh 33]]a4M HA HAXOXKICHHUE
YaCTOTHI U BEPOSTHOCTH CIIYYaiHBIX COOBITHIA;

8) yMeHHe IPUMEHSTh H3YYCHHBIC MTOHATHS, PE3YJIBTaThl K METOJIbI IPU PEIICHUN 33124 U3 PA3IHUHBIX Pa3[eNIOB Kypca, B TOM YHUCIE
3a/1a4, HE CBOISAIIMXCA K HEIIOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

V. Coaepxanue yueOHOro npeaMera «Ajaredopa»
7 —9 ky1accoB
e 7 Kiacc:

1. BbIpakeHus, TOKIeCTBA, yPABHCHUA.

UucnoBble BhIpaK€HUsI ¢ IiepeMeHHbIMU. [Ipocteiinine npeoOpa3oBaHus BbIpAKEHHUH. YpaBHEHUE, KOpPEHb ypaBHEHUd. JInHeitHoe
YpaBHEHHE C OJIHOW MEpEMEHHON. Pernienne TeKCTOBBIX 3a1a4 METOJIOM COCTaBJICHUSI ypaBHEHU. CTaTUCTUYECKUE XapaKTEPUCTUKHU.

OcHosHas yenb — CUCTEMATH3UPOBATh U OOOOUIUTH CBENEHUS O MPeoOpa3OBaHUAX aNTeOPandeCKUX BBIPAKCHUN U PEIICHHUH
YPaBHEHUU C OJTHOW EPEMEHHOM.

IlepBas Tema Kypca 7 Kjacca SBISIETCS CBSI3YIOIIMM 3BEHOM MEXIY KypCcOM MaTEMaTHKU 5S—6 KIaccoB U KypcoM anreOpsl. B Hel
3aKPEIUISIIOTCS. BBIYMCIIUTENIbHbIE HABBIKH, CUCTEMATU3UPYIOTCSA U 0000IIAIOTCS CBEJIEHHS O MTPe0oOpa30BaHUSX BBIPAXKEHUN U PEIICHUH
YPAaBHEHHM.

Haxoxnenue 3HaueHUN YHMCIOBBIX W OYKBEHHBIX BBIPAKECHHH JA€T BO3MOXHOCTHh MOBTOPHUTH C YYAIIUMHCS TPaBUIIA JACHCTBUH C
palMOHATIBLHBIMUA YWCIAMU. YMEHUS BBINOJHATh apu(METHYECKUE NEUCTBUS C PALMOHAIILHBIMU YKMCIIAMH SIBIISIIOTCS OMOPHBIMU ISt



Bcero kypca anreopnl. CieayeT BBISICHUTb, HAaCKOJIBKO TMPOYHO OBJAJEIH UMM yYalllUecs, U B Cliydae HEOOXOJUMOCTH OPraHU30BaTh
MOBTOPEHUE C LETbIO JIUKBU/IAIINU BBISIBICHHBIX MTPO0ENIOB. Pa3BUTHIO HABBIKOB BBIUUCICHUHN JOJIKHO YIENIATHCS CEPhE3HOEC BHUMAHUE U
B JlaJIbHEUIIIeM MpU U3YYCHUU APYTUX TEM Kypca ajareOpsl.

B cBs3u ¢ paccMOTpeHHEM BOINPOCA O CPABHEHUU 3HAYEHUM BBIPAKEHUN PACIIUPSIOTCS CBEIACHHS O HEPABEHCTBAX: BBOJATCS 3HAKHU
HEpPABEHCTB, JACTCS MOHATHE O IBOMHBIX HEPABECHCTBAX.

[Ipu paccMoTpenuu npeoOpa3zoBaHMil BhIpakeHUM (PopMalbHO-OMEPATUBHBIE YMEHHUS OCTAlOTCS HAa TOM >K€ YPOBHE, ydalllhecs
MOJHUMAIOTCSI HA HOBYIO CTYNEHb B OBJIAJCHHM TE€OpUEH. BBOASATCSA MOHATHS «TOXKIAECTBEHHO PABHBIE BBIPAXKEHUSY, «TOXKIECTBOY,
«TOXIECTBEHHOE MPE0Opa30BaHUE BBIPAXKEHUN», COJIEPHKAHNE KOTOPBIX OYJET MOCTOSHHO PACKPBIBATHCS U YIAyONIsAThCS NMPU U3YUECHUU
npeoOpa3oBaHU pa3IMUHBIX alre0pandyeckux BblpaxkeHud. [loguepkuBaeTcs, YTO OCHOBY TOXJIECTBEHHBIX MpeoOpa3oBaHUI
COCTaBIISAIOT CBOMCTBA JCMCTBUM HaJl YMCIaMU.

YcunuBaeTcsi posib TEOPETUUECKUX CBEJACHUM TPH paccMOTpeHuu ypaBHeHUH. C 1enblo 00ecredeHuss OCO3HAHHOTO BOCIIPHUSTHUS
yYallUMUCS aJITOPUTMOB PEIICHUS YPaBHEHUM BBOJUTCS BCIIOMOTATEILHOE MOHATHE PABHOCWIBHOCTH YpaBHEHUH, (HOPMYITHPYIOTCS U
Pa3bSCHAIOTCS HA KOHKPETHBIX IPUMEpPax CBOMCTBA PABHOCUJIBHOCTH. J[a€TCs MOHATHE JTMHEHHOTO YpaBHEHUS U UCCIEAYETCA BOMPOC O
YHCIIe ero KopHei. B cucreMe ynpakHeHH# 0c000€ BHUMaHUE yASISICTCS PEIICHUIO YPaBHEHUH BUIa ax = D mpu pasnnyHbIX 3HAYCHUSIX
a u b. Iponomkaercst padboTa o GOPMHUPOBAHUIO Y YUAITUXCS YMEHHUS MCIIOIb30BaTh ammapaT YpaBHEHUH KaK CPEJCTBO IS PEIICHHS
TEKCTOBBIX 3a7a4. Y POBEHb CIIOXKHOCTH 3a/1a4 37€Ch OCTAETCS TAKUM XK€, KaK B 6 Kiacce.

N3yyenue TeMbl 3aBepIIacTCsl 03HAKOMIIEHUEM YYaIIUXCs C MPOCTEUITUMU CTATUCTUYECKUMH XapaKTepUCTUKAMU: CPETHUM apudme-
TUYECKUM, MOJOW, MEAUAHOM, pa3MaxoM. Y4Yalluecss JOJDKHBI YMETh UCIOJIb30BaTh 3TU XapaKTEPUCTUKHU ISl aHAJIW3a psla TaHHBIX B
HECJIOKHBIX CUTyalUsX.

Koumponvuwix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM NOKa3aTeJeM.
Crenens ¢ HaTypallbHBIM IOKa3aTesieM U €€ cBoMcTBa. OnHowieH. ODyHKINHN y = X2, y= x> ¥ UX rpaduKu.

OcHosHas yenb — BBIPA0OTATh YMEHHUE BHITIOJHATH JIEUCTBUS HAJl CTENICHSIMU C HATypaJbHBIMH ITOKA3aTEISIMHU.

B nanHo#t Teme naeTcs ompeereHre CTENeHN ¢ HaTypalbHBIM MokKaszareneM. B kypce matemaTnku 0 Kjacca ydaniuecs: y)ke BCTpeua-
JUCh C MPHUMEpPAMHU BO3BEICHHUSI YKCEN B CTENEHb. B CBA3M C BBIYMCICHUMEM  3HAYEHUWA  CTENEHM B 7  KIAacce  Jaercs
MPECTABICHUE HAX0XKICHUN 3HAYCHUN CTEIIEHU C ITOMOLIBI0 KaJbKYJIsATOpa. PaccMaTrpuBarOTCsS CBOKWCTBA CTENEHU C HATYPAaJIbHBIM
nokasareneM. Ha npumepe mokas3aTenbCcTBa CBOMCTB CTENEHH y4alllMecs BIEPBBIC 3HAKOMSATCA C JOKA3aTEIbCTBAMH, MPOBOJAUMBIMU
Ha anreOpanudeckoM Mmartepuasie. CBOWCTBA CTENEHU C HATypajbHBIM IOKa3aTelieM HaXOAST  NPUMEHEHHE  TpU  YMHOXKEHUH
OJIHOWIEHOB M BO3BEJACHUU OJHOUWIECHOB B CTENEHb. [Ipy HaXOXIEHMM 3HAYECHHI BBIPAXKEHHUH, COJIEpXKALIUX CTEMNEHHU, 0COo00e
BHHMAaHUE CIEAyeT OOpaTUTh HA MOPSIOK JEHCTBHIA.



PaccmoTpenne GYHKIHHA y = X, y = X° MO3BOJISACT IPOJOIKATH PaboTy 10 (OPMUPOBAHMIO YMEHHH CTPOMTb M YHTATH IpadiKh
¢bynkuit. BaxkHo oOpaTUTh BHHMAaHHE y4YallUXcsi Ha OCOOEHHOCTH Tpaduka QyHKUUM y = X°. Tpa@uK OPOXOAUT 4Yepe3 Hayajo
KOOpJUHAT, ocb Oy SBISETCSA €ro OChI0 CUMMETPUH, I'PpaUK PACHOIO0KEH B BEPXHEHN MOMYIIOCKOCTH.

Ymenne crpouts rpadukn GYHKIHE ¥ = X° M y = X° HCIONB3YeTCS ISl O3HAKOMIICHHS YUAIUXCSA C rpaMuecKuM CIIOCO60M
peLIeHUs YPABHEHUMN.

Konmponvuwix pabom: 1
3. MHoro4/eHsl.

Muorounien. CroxxeHue, BBlYUTaHUE U YMHOKEHHE MHOTOUJICHOB. Pa3noskeHre MHOTO4YJI€HOB Ha MHOKHUTEIH.

OcHogHas yenb — BbIPA0OTATh YMEHUE BBINOIHATH CJI0KEHHE, BHIYMUTAHUE, YMHOKEHUE MHOTOWIEHOB M Pa3jioKeHHEe MHOTOUYICHOB
Ha MHOXXHUTEIH.

Jlannas TtemMa wurpaetr (QyHIAMEHTAIbHYIO pPOJb B (OPMUPOBAHMM YMEHHS BBIMIOJHATH TOXKJIECTBEHHbBIE MPeoOpa30BaHMS
anredpanyeckux BoIpaxkeHuit. Dopmupyemble 37ech (HOpPMaIbHO-0NEPATUBHBIE YMEHUS SIBISIFOTCS. OTIOPHBIMU TIPU U3YUYEHUU JIEUCTBUIA C
palMOHAILHBIMU APOOSIMU, KOPHIMU, CTETICHSIMU C PAllMOHATBHBIMU ITOKA3aTEISIMU.

N3yuyenue TemMbl HAUMHAETCS C BBEICHUS MOHATUNA MHOTOWIEHA, CTAHAAPTHOTO BUAa MHOTOYIEHA, CTENIEHH MHOrowieHa. OCHOBHOE
MECTO B 3TOM T€M€ 3aHUMAIOT aJTOPUTMBI ICUCTBUI C MHOTOWIEHAMH — CJIOKE€HUE, BHIUYMUTAHUE U YMHOXKEHHUE. YYalluecs TOJKHBI T0-
HUMAaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEAEHNE MHOTOWICHOB BCErJa MOKHO MPEJICTABUTh B BUJI€ MHOTOWIEHA. J{eMCTBUS CIIOKEHUSI, BbI-
YUTAHUS U YMHOXKEHUSI MHOTOWIEHOB BBICTYIAIOT KaK COCTAaBHOM KOMIIOHEHT B 3aJJaHUSAX Ha npeoOpa3oBaHusl LEbIX BeipaxeHui. [1o-
ATOMY HeElEeIecOo00pa3HO MePeXouTh K KOMOMHUPOBAHHBIM 33JJaHUSIM MIPEXK]IE, YEM YCBOECHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMAaHHUE B 3TOM TeMe yJIeseTCsl pa3ioKeHUI0 MHOTOWICHOB HA MHOYKUTEIH C TTOMOIIBIO BBIHECEHUSI 32 CKOOKH OOIIIETO
MHOXXHTEISL U C TOMOIIbI0 TpynnmupoBKkH. COOTBETCTBYIONIME MTPeoOpa3oBaHms HAXOAAT IMIUPOKOE MPUMEHEHHE Kak B Kypce 7 Kiacca,
TaK U B MOCJIEAYIOIUX Kypcax, 0COOCHHO B IEUCTBUSIX C PAIIMOHATBHBIMU JPOOSMHU.

B nannoili Teme ydaimiuecs BCTPEHarOTCsl ¢ MPUMEPaMU UCIIOJIb30BaHUS PacCMaTPUBAEMBIX NMPeoOpa30BaHMM MIPU PEIICHUH Pa3HO00-
pa3HbIX 33J71a4, B YACTHOCTHU MPHU PEIICHUU YpaBHEHUI. DTO MO3BOJSET B XOJI€ U3yUEHUS TEMBbI MPOAOKUTH PaboTy M0 (OPMUPOBAHUIO
YMEHHS PEllaTh YPaBHEHMS, a TAK)KE PEIIaTh 3a/1a4d METOJIOM COCTaBJICHHs YpaBHEHUN. B 4MCIIO yIpa)KHEHHMI BKIIOYAIOTCS HECTIOXK-
HBIE 3aJ]aHUs Ha J0KAa3aTEeNbCTBO TOXK/IECTBA.

Koumponvuwix pabom: 1
4.  @opMyJibl COKPALIEHHOT0 YMHOKEHHS.

Gopmyist (a + b)> = a® £ 2ab + b2 @+ b’ =d* £ 3a° + 3ab® £ b (@ £ b) (@ + ab + b¥) = &® +b°. Mpumenenne dopmy
COKPAILIEHHOTO YMHOEHHSI B IPE0OPa30BaAHUAX BBIPAKECHUH.

Ocnoenas yenb — BbIpaOOTaTh YMEHHE MPUMEHATH (DOPMYJIIbI COKPAIIEHHOTO YMHOXEHUS B MPeo0pa30BaHMIX IIEIbIX BHIPAKEHUHN B
MHOTOWIEHBI U B PA3JI0KEHUN MHOTOWIEHOB Ha MHOKHUTEIH.



B nanHo# TemMe mpogomkaeTcs padboTta mo GOpMHPOBAHUIO Y YUAIIMXCS YMEHUS BBITOTHATH TOXKICCTBEHHBIC TIPEOOPa30BaHUS IEITBIX
BhIpaKeHHH. OCHOBHOE BHEMAHHUE B TeMe yaessiercst popmynaM (@ - b) (a +b) = a - b% (a £ b)® = a* + 2ab + b®. Vuamuecs qomKHbL
3HATh 3TH (HOPMYJBI M COOTBETCTBYIOIIHE CIOBECHBIC (POPMYIUPOBKH, YMETh MPUMEHSITh MX KaK «CJIeBa HAIpaBO», TaK U «CIpaBa
HAJIEBOY.

Hapsiy ¢ yKasaHHBIMH PacCMaTpUBArOTCs Tarke hopmyisl (a + b)® = a®+ 3a%b + 3ab® £ b°, &® £ b = (@ £ b) (@® + ab + b?). Oxnako
OHH HAXOJSAT MCHBIIIEEC MIPUMEHEHUE B Kypce, TIOATOMY HE CIEAYyeT M3JIUIIHE YBICKATHCS BBIOTHCHUEM YIPAKHCHHH HA X UCIOJIB30-
BaHHE.

B 3akmrounTenbHONM YacTH TEMbI pacCMaTPHUBACTCS MPUMEHEHHUE PA3IMYHBIX MMPUEMOB PA3JI0KEHUS MHOTOWICHOB Ha MHOXHUTEIIH, a
TaK)Ke MCITOJIb30BaHUE TTPEOOPa30BaHUN TEIBIX BRIPAXKEHUH IS PEIICHUS IIIMPOKOTO Kpyra 3a/1a4.

Konmponvnwix pabom: 2
5. ®yHKUMH.

®dyHKIMA, 001acTh onpenencHus Gyakiuu. Berauciienne 3HaueHnit Gyaknuu mo Gopmyne. ['paduk ¢pyrkuuu. Ipsmas npomnopimo-
HAJNBHOCTH U ee Tpaduk. JIunelinas yHKkIus u ee rpaduxk.

OcHosHas yeib — O3HAKOMHTH YYalllMXCS C BaXHCHIIMMU (YHKIIMOHAIBHBIMUA TMOHATUSAMU U C TpadUKaMH MPSMON MPOIOPIIHO-
HAJIBLHOCTH W JIMHEHHOMN (YHKIIMU 00IIIeTro BUIA.

JlaHHas TeMa SBJISIETCS HadaIbHBIM 3TAllOM B CUCTEMATHYECKON (PYHKIIMOHAIBHOMN TIOJITOTOBKE yUYAIIUXCS. 371€Ch BBOASITCS TAKHE T10-
HATHSI, KaK QYHKIIHS, apTyMEHT, 00J1acTh onpeneicHus GyHKuun, rpaguk GyHkinu. OyHKIHS TPAKTYETCS KaK 3aBUCUMOCTH OJTHOM TIe-
PEMEHHOH OT qpyroi. Ydamuecs Mody4yaroT MepBoe MpeIcTaBlIeHne 0 crocodax 3amanus GyHKIUU. B 1aHHON TeMe HaunHaeTcs paboTa
1o GOPMHUPOBAHUIO Y YUAITUXCA YMEHUH HAXOAUTh 0 (popmysie 3HaYeHHEe (QPYHKIIUU 110 U3BECTHOMY 3HAUEHHUIO apTyMEHTA, BHITOTHSTH
Ty K€ 3a71auy 1o rpaduKy 1 pemarh 1o rpaduky oOpaTHYIO 3a/1a4y.

OyHKIMOHAIBHBIC TIOHATHUS MOJIYYal0T CBOK KOHKPETH3AIMIO NIPH M3yUYECHUU JTHHEWHON (YHKIIMU U €€ YaCTHOTO BUIa — MPSIMOU
MIPOIOPITMOHATILHOCTH. Y MEHHS CTPOUTH M YUTATh IPAQUKU 3TUX PYHKIIUH IMUPOKO UCTIOIB3YIOTCS Kak B CAMOM Kypce anreOpsl, Tak U B
Kypcax reoMeTpu W (PU3HMKHU. Ydamiuecs: JODKHBI MOHMMATh, KaK BIHSACT 3HAK KOA(PQHUIIMEHTa HA PACIONIOKEHUE B KOOPIWHATHOU
TUIOCKOCTH Tpaduka GyHKIMH y = Kx, rae u K # 0, kak 3aBHCHT OT 3HaueHUH K u b B3amMHOe pacmonoxenne rpadukoB IBYX QyHKITHIA
Buga y = kx + b.

dopmupoBaHne BceX GyHKIMOHAIBHBIX MOHATUNA M BHIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TAK)KE M3yUYCHHE KOHKPETHBIX (YHK-
U COTMPOBOXKIAIOTCS PACCMOTPEHHUEM TPUMEPOB PEATBHBIX 3aBUCHUMOCTEH MEXIy BEJIMYUHAMH, YTO CIIOCOOCTBYET YCHUJICHHUIO
MIPUKJIATHON HAMMPABICHHOCTH Kypca anreOphl.

Koumponsnuvix pabom. 1
6. CucreMbl JJUHEHHBIX YPABHEHUIA.

Cucrema ypaBHeHUH. Penienne cucteMpl AByX TUHEHHBIX ypaBHEHUH C ABYMsI TIEPEMEHHBIMH U €0 T€OMETPUUYECKAst HHTEPIIPETAIINA.

Pemenune TeKCTOBBIX 3a/1a4 METOJIOM COCTABJICHHS CHCTEM YPaBHCHHIMA.



OcHoeHas yeib — O03HAKOMHUTh YYAIIUXCS CO CIIOCOOOM pEIICHUS CUCTEM JIMHEMHBIX YpaBHEHUW C JIByMsl NIEPEMEHHBIMH, BbIpa-
00TaTh YMEHHE PEIIATh CUCTEMbI YPAaBHEHHU I U IPUMEHATh UX MPU PEIICHUU TEKCTOBBIX 3a7a4.

N3ydeHne cucTteM ypaBHEHHI pacnpenensaercs Mexay Kypcamu 7 1 9 kitaccoB. B 7 kinacce BBOAUTCS MOHATUE CHCTEMBI U pacCMaTpH -
BAIOTCSI CUCTEMBI JIMHEUHBIX YPAaBHEHUM.

N3noxxenrne HauMHAETCs C BBEJICHUS MMOHATHUS «JIMHEMHOE YPABHEHUE C IBYMsI IIEPEMEHHBIMUY. B cUCTEMY yIpaXXHEHUN BKIIIOYAIOTCS
HECJIOKHBIC 33JIaHUSI HA PEIICHUE JTIMHENHBIX YPABHEHHI C IBYMs IEPEMEHHBIMU B IIEJIBIX YHCIIAX.

dopmupyeTcss yMeHHE CTpOUTh Ipaduk ypaBHeHus a + Dy = ¢, rne a # 0 wiau b # 0, npu pa3InyHBIX 3HAYCHUAX a, b, c. BBeaenue
rpaduueckux o0pa3oB JaeT BO3MOKHOCTh HAIJISAHO MCCIEIOBATh BOIPOC O YMCIE PEUICHUH CHUCTEMBbI ABYX JIMHEWHBIX ypaBHEHHUH ¢
JIBYMsI IEPEMEHHBIMHU.

OCHOBHOE MECTO B JAaHHOW TEME 3aHMMAET HW3YUYCHHE AJITOPUTMOB PEIICHUS CHCTEM JBYX JIMHEWHBIX YPAaBHEHHH C JBYyMS
NepeMEHHBIMH CIIOCOOOM MOJICTAHOBKU U CIIOCOOOM ClIO)KeHMsI. BBeleHrne cucteM Mo3BoJisieT 3HAUUTEIbHO PACIIUPUTE KPYT TEKCTOBBIX
3a/lay, peniaeMbIX C MOMOIIBIO amnmapaTta anreopsl. [IpumeHneHne cucTeM ympouaeT Npoliecc MnepeBoja JAaHHBIX 3aa4d ¢ OOBIYHOIO
sI3bIKa Ha SI3bIK YPABHEHMUIA.

Koumponvuwix pabom: 1
7. TloBTOpEHHE.
OcHosnas yenv. IIoBTOpUTH, 3aKpenuTh U 00001TUTH OcCHOBHBIE 3Y H, moyueHnHbie B 7 Kiacce.
Koumponvuwix pabom: 1

e 8 KJjacc:

1. PanmonaabHbIe APOOH.
PanmonanpHas apoO6b. (OCHOBHOE CBOMCTBO JpobW, cokpaiieHue apobeit. ToxkaecTBeHHbIE TpeoOpa3oBaHUs  pPallMOHAIBHBIX

. k
BbIpakeHu. OyHKIUSA y =— U ee rpaduk.
X

OcHosHas yenb — BBIPA0OTaTh YMEHHE BBITIONHITH TOXKACCTBEHHBIE MPE0OPA30BAHMS PAIIMOHATHHBIX BBIPAKEHUN.

Tak kak neMcTBUS ¢ pallMOHATHHBIMH JAPOOSMU CYIIECTBEHHBIM 00pa30M OMUPAIOTCS HA JAEUCTBUS C MHOTOUYJICHAMH, TO B HA4YaJle TEMbI
HE0OXO0IMMO TOBTOPUTH C yUAITUMUCS PE0oOpa30BaHUS 1IETBIX BEIPAKECHU.

['maBHOE MECTO B JaHHOW TeME 3aHMMAIOT alTOPUTMBI JACUCTBUN ApoOsSMH. Ydaruecs MOJDKHBI MOHUMAaTh, YTO CYMMY, Pa3HOCTD,
MPOU3BEACHUE W YacTHOE NpoOeil Bcernia MOKHO TPENCTaBUTh B BHUaE JpoOu. [IpmoOperaempie B JaHHOW TeMe YMEHHS BBITIONHSTH
CJIOKEHUE, BBIYMTAHHUE, YMHOKEHUE U JEICHUE APOOCH SBISIFOTCS OMOPHBIMU MPEe0oOpa3oBaHUSAX APOOHBIX BeIpaxeHui. [loaTomy um
ClenyeT ynenuTh ocoboe BHMMaHHMeE. HerenecooOpa3Ho MepexoauTh K KOMOMHUPOBAHHBIM 3aJaHUSM Ha BCE JEUCTBUS C JIPOOSIMH
npexze, ueM Oyay yCBOEHbI OCHOBHbBIEC aJrOPUTMBI. 3a/laHusl Ha BCE ACHCTBUS C JPOOSIMU HE JOJKHBI ObITh U3IUIIHE TPOMO3JIKUMU U



TpyaoeMkuMu.IIpn HaxoxaeHUM 3Ha4YeHH OpoOel JaroTcs 3aJaHusl Ha BBIYMCICHHS C MOMOILIBIO KaJbKylsaTopa. B maHHOW Teme
pacCIIMpSIOTCS CBENEHUA O  CTaTUCTHUYECKUX  XapaKTEPUCTUKAX. Beogurcs  moHATHE CpEeAHEro IapMOHMYECKOIO psla

. k
MOJIOKUTENIbHBIX uncen. M3ydueHne TeMbl 3aBepiaeTcsi paCCMOTPEHUEM CBOMCTB rpaduka QyHKIUU y = — .
X

Konmponvnwix pabom: 2

2. CTeneHb € HeJbIM MOKa3aTejeM. JJ1eMeHThbl CTATUCTUKM.
Crenenb ¢ 1EIbIM TOKa3aTeaeM U ee cBoicTBa. CTaHAapTHBIM BuI yucia. HauanbHble cBeleHHs 00 OpraHu3alMy CTAaTUCTHYECKUX
HUCCIIEIOBAHUM.
OcHoéHas yenib — BBIPAOOTaTh YMEHHE MPUMEHSTh CBOWCTB, CTEMEHMU C IEJBIM IOKAa3aTelieM B BBIUUCICHUSIX M MPeoOpa3oBaHUSX
chopMUpOBaTh HauaJbHbIE MIPEACTABICHUS O COOPE U IPYNIUPOBKE CTATUCTUYCCKUX JAHHBIX, UX HATJISTHON UHTEPIIPETAIIUH.
B »T0i1 Teme GopMynHpYIOTCS CBOMCTBAa CTENEHH C IIEJIBIM TOKazaTenaeM. MeToJl J0Ka3aTesibcTBa dTHUX CBOMCTB TMOKAa3bIBAETCS Ha
NpUMEpPE YMHOXKEHUSI CTEIEHEN C OJMHAKOBBIMU OCHOBaHMSIMM. [laeTcsi MOHSATHE O 3alKMCH YMClia B cTaHAapTHOM Buje. [IpuBoastcs
pUMEPHI KCTIOJIb30BAHMSI TAKOW 3alUCH B (PU3HKE, TEXHUKE U IPYTHX 00JIACTIAX 3HAHUH.
VYuyamuecs moaydaroT HadalbHBIC MPEICTABICHUS 00 OpraHW3allu CTATUCTUYECKUX HuccieqoBaHui. OHU 3HAKOMSITCS C TOHSTUSMHU
TreHEpaJbHOW U BHIOOPOUYHON COBOKYIMHOCTH. [IpuBOAATCS mpuMepbl MPEeACTaBICHUS CTATUCTUYECKUX JaHHBIX B BHJIE TaOJHUIl YaCTOT U
OTHOCHUTEJIPHBIX YaCTOT. YUYaIIUMCs TP IararoTcs 3aaHus Ha HaX0K ICHHE 10 TaOJIUIIe YaCTOT TAKUX CTATUCTHUYECKUX XapaKTEPUCTHK,
KaK cpeaHee apupMeTHIeCKoe, Moja, pazMax. PaccMaTpuBaeTcs BOMPOC O HAIISAHON MHTEPIpPETAIMd CTAaTHCTUYECKONH MH(pOpMaIuu.
N3BecTHBIE yyanuMcs criocoObl HATJISIHOTO TPEACTABICHUS CTATUCTUUECKUX JAHHBIX C MIOMOIIBIO CTOIOYATHIX U KPYTOBBIX AUArpaMm
PaCIIMPSIIOTCS 32 CYET BBEACHUS TAKUX MOHATHH, KaK MOJUTOH U TUCTOTpamMMa.
Konmponvhwix pabom: 1

3. KBaapaTHble KOpPHH.

[TonsiTue 00 MppanroHaNbHBIX ynciax. OOmMe cBeaeHUus O ACHCTBUTENBHBIX ynciax. KBaapatHelii kopeHb. [IoHSITHE 0 HaXOXKACHUU
npUOTMKEHHOTO 3HAYEeHHsS KBajgpaTHOro KopHs. CBoiicTBa KBaJpaTHBIX KopHeu. [IpeoOpa3zoBaHus BBIpaKEHUMN, COIEpKAIIUX
KBajipaTHbIe KOpHU. DyHKIUA y =[x , €e CBOICTBA U rpaduK.

OcHosHas yenb — CHUCTEMATH3WPOBATh CBEACHHUS O PAIlMOHANBHBIX YHCIAX W JaTh MPEACTaBICHHE 00 HPpPAIMOHATIBHBIX YHUCIAX,
pacIIpyB TEM CaMbIM TIOHSTHE O YHCIIE;, BHIPAOOTATh YMEHHE BBIMOJHATH MPEOOpa30BaHUS BBIPAKECHHM, COAEpKAIIUX KBaJpaTHHIE
KOPHH.

B nanHOl Teme yuaiuecsl MOJy4yarOT HAYaJIbHOE MPEJCTaBICHHE O MOHATUU AEHCTBUTENbHOrO unciia. C 3TOH 1enbio 00001aTcs
W3BECTHBIE YYAIIUMCS CBEAECHHUS O PALMOHAIBHBIX Ynciax. J[Jiss BBEAECHUSI TOHATUS UPPALMOHATIBHOTO YUCIIA UCTIOJIB3YETCSI HIHTYUTUBHO
MPECTABIEHUE O TOM, YTO KAXABIM OTPE30K MMEET JUIMHY U MOTOMY KaXJO0M TOUKE KOOPAMHATHOU MPSIMOM COOTBETCTBYET HEKOTOPOE
gucio. [loka3zpiBaeTcst, 4TO CyMECTBYIOT TOYKH, HE UMEIOIIUE PO HAIBHBIX abcIucc.

IIpu BBeI€HUY MOHATUSA KOPHS MOJIE3HO 03HAKOMUTD YUAIIUXCS C HAXOXKIECHUEM KOPHEW C TOMOUIBIO KAJBKYISATOPA.



OCHOBHOE BHUMaHHE YJEIISETCS MOHATHIO apr(PMETUIECKOTr0 KBapaTHOTO KOPHSI U CBOMCTBAM apH(PMETUUECKUX KBaIPATHBIX KOPHEH.
JIOKa3BIBAIOTCS TEOPEMBI O KOPHE M3 MPOM3BENCHHS U APOOHU, a TAKKe TOXKIECTBO ~a’ = la|, KOTOpBIE MOIYYalOT HPUMECHCHHE B
npeoOpa3oBaHUAX BBIPAXKCHHH, COJCpXKAIIUX KBaJapaTHble KopHH. CrHenuanibHOEC BHHMAaHUE YACIACTCS OCBOOOXKICHHUIO OT
a a
Jo Vo
KOpHI/I, qacTo I/ICHOJ'IB3yeTC$I KaK B CaMOM KprC aﬂre6pBI, TaK U B KypcaX FCOMeTpI/H/I, aﬂre6pbl W HayaJl aHaJiIu3a.

ITponomxaercs paboTa 0 pa3sBUTUIO (HYHKIMOHAIBHBIX peACTaBIeHHH yuamuxca. PaccmarpuBarorcs GyHKIMsS 6=/, ee CBOWCTBA U

HPppallMOHAIIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BLIPpAXXCHHUAX BHUOA YMmenue HpCO6p330BBIBaTB BBIPpAXXCHUS, COACPKAIIHC

rpaduk. [Ipy u3ydeHnn GyHKIUH y = /x MOKa3bIBACTCS €€ B3aMMOCBSI3b ¢ (ByHKIMEH y = X°, T71e X > 0.
Konmponvuwix pabom: 1

4. KBanpaTHbie ypaBHeHHS.
KBanparnoe ypaBHenue. @opMysna KOpHEH KBaJApaTHOTO ypaBHEHHUA. PellleHME palMOHABHBIX ypaBHEeHMH. Permienue 3amad, npuBo-
JSIIAX K KBAJIPATHBIM YPABHEHUSAM U MPOCTEUIINM PAIIMOHAIBHBIM YPABHEHUSIM.
OcHoenas yenb — BBIPAO0TATh YMEHUS peIllaTh KBaJIpaTHBIC YPaBHEHMS M MPOCTEUININE palliOHATbHBIE YPAaBHEHUS U MPUMEHSTh UX K
pPELIEHUIO 3a1a4.
B Hauane TemMbl NpUBOAATCS MPUMEPHI PELICHHS HEMOJHBIX KBAIPATHBIX YPaBHEHUM. DTOT MaTepuall cucreMatuzupyercs. Paccmarpu-
BAlOTCS aJITOPUTMBI PEIIECHUS HETIOIHBIX KBAIPATHBIX YPABHEHUH Pa3IMYHOTO BH/IA.
OCHOBHOE BHHMAHHE CIICAYET yICIUTh PELICHNIO YpaBHEHHH Braa ax’ + bx + ¢ = 0, rae a # 0, ¢ ucnoap30BaHneM GopMyIbl KOpHEH. B
JAHHOM TeMe ydallluecs 3HaKOMSTCS ¢ popMynamu Buera, BhIpakaloIUMH CBSI3b MEXKY KOPHSMU KBAJPAaTHOTO YpPaBHEHHUS U €ro KO-
sbdunrenramu. OHM HCMIONB3YIOTCA B JalbHEHMIIEM MPHU JI0KA3aTEIbCTBE TEOPEMBbl O PA3NIOKEHMHM KBAJPAaTHOTO TpeXuieHa Ha
JIMHEVHBIE MHOKHUTEIH.
VYyamuecs 0oBIaieBalOT CIIOCOOOM PEIIeHUs] TPOOHBIX pallMOHATBHBIX YPABHEHHM, KOTOPBI COCTOUT B TOM, YTO PELICHUE TAKUX ypaB-
HEHUI CBOJUTCS K PEUIEHUIO COOTBETCTBYIOIIMX LENbIX YPABHEHUH C MOCJIEAYIOIINM UCKIIFOUEHUEM ITOCTOPOHHUX KOPHEM.
N3ydeHne n1aHHOM TeMbI MO3BOJISIET CYIIECTBEHHO PACUIMPUTH alnapar ypaBHEHUH, UCIIOIb3YEMBIX JJI PELICHUS TEKCTOBBIX 3a]1ay.
Konmponvroix pabom: 2

5. IloBTOpEHHe.

OcHosHas yens. TIoBTOpUTSH, 3aKpenuTh 1 00001UTh OcHOBHBIE 3Y H, mony4yenHsie B § kiacce.
Konmponvuwix pabom: 1

e 9 kiacc
1. HepaBencrBa.



HucnioBele HEpABEHCTBA U UX CBOMCTBA. [[0WIEHHOE CIOKEHNE U YMHOKEHUE YHCIOBBIX HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM
MIEPEMEHHOU U UX CUCTEMBI.
OcHnosHas  yenb — O3HAKOMUTH YYAIlUXCS C MPUMEHEHHE: HEPABEHCTB MJIsl OLUEHKH 3HAYEHUW BBIPAXKEHUH, BbIpaOOTaTh yMEHHUE
pelarh JMHEHbIe HEpPABEHCTBA C OJHOM MEPEeMEHHOM M UX cucTteMbl. CBOICTBA UYMCIOBBIX HEPABEHCTB COCTABJISAIOT Ty 0a3y, Ha
KOTOpPOM OCHOBAHO PEILICHUE JIMHEHHBIX HEPABEHCTB C OJHOMN IEPEMEHHON. T peMbI O IIOWIEHHOM CJIOKEHUU U YMHOKECHUU HEPABEHCTB
HAaXOAUTh NMPUMEHECHUE NMPHU BBIIIOJHEHUU MPOCTEUIINX YIPAXKHEHUN HA OLEHKY BBIPAXEHHUUN MO METOAY TIpaHull. BBogATCsS moHATHS
a0COJIFOTHOM MOTPEITHOCTH U TOYHOCTU NMPUOTUKEHUS, OTHOCUTEIBHOU MOTPEITHOCTH. Y MEHUS TTPOBOAUTH JACAYKTUBHBIC PACCYKICHUS
MOJIyYarOT PAa3BUTHE KAK IPU JI0KA3aTEJIbCTBAX YKA3aHHBIX TEOPEM, TaK M IPU BBIIOJIHEHUU YIPAXKHEHHM Ha JOKa3aTeIbCTBA
HEPaBEHCTB.
B cBA3M ¢ pelleHHEM JMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAETCA IMOHATHE O YMCIOBBIX MPOMEXKYTKAX, BBOASATCS
COOTBETCTBYIOIIIME Ha3BaHUS U 0003HAauUeHHUA. PacCMOTpEHHIO CHCTEM HEPABEHCTB OJIHOM NMEPEMEHHOW MpeAlIeCTBYET O3HAKOMIICHHUE
yUaIUXCs C TOHITUSIMHU MEPECEUCHHS U 00bETMHEHUSI MHOYKECTB.
IIpu pelieHUM HEPABEHCTB MCIOIB3YIOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE PA3bSICHIIOTCS Ha KOHKPETHBIX MpUMEpax.
Ocoboe BHUMaHHE CIEAYeT YACTUTh OTpabOTKE YMEHHs pemiar MpoCTeWIne HepaBeHCTBa BHaa ax > b, ax < b, ocTaHOBHBIIKNCH
CHeIMaNbHO Ha cityvae, korja a < 0.
B oaT0ii TeMe paccmaTpuBaeTCs TAKKE PELIEHUWE CHUCTEM JBYX JIMHEWHBIX HEPABEHCTB C OJHOW IMEPEMEHHOM, B YAaCTHOCTU TaKHX,
KOTOPBIE 3aIIMCaHbl B BUJIE JBOMHBIX HEPABEHCTB.
Koumponvuwix pabom: 1

2. KBaapaTtuuHasi pyHKIHS.
Oynukius. CpoiicTBa Gynkuuii. KBanpaTHsiil TpexuieH. Pa3noskeHne KBaapaTHOro TpexXuieHa Ha MHOKUTETU. DyHKIUSA y = ax’ + bx +
c, ee cBorcTBa u rpaduk. CteneHHas PyHKIIHS.
OcHosHas yenb — PACUIMPUTH CBEACHHUS O CBOMCTBaX (PYHKIMH, O3HAKOMUTDH YYAIIMXCS CO CBOMCTBAMHU U TpaUKOM KBaIpaTHUYHOU
byakmuu. |
B nHaudane TeMbl cucTeMaTU3UpPYIOTCS CBeAeHUs 0 QyHKIuUsAX. [IoBTOpSIOTCS OCHOBHBIE MOHATHUS: (QYHKIHS, apTyMEeHT, 00JacTh Ompe-
nenennst Gyakmmu, rpaduk. JlaroTcs MOHSATHS O BO3pacTaHWUU W yObIBaHMHM  (QYHKIMH, TPOMEXYTKAaX 3HAKOMOCTOSHCTBA. Tem
caMbIM co3jaeTcss 0a3a i YCBOCHHS CBOMCTB KBAJpPAaTUYHOW W CTETIEHHOW (DYHKIMM, a Takke s JaldbHEHWIIero yriyOneHus
GYHKIMOHAIBHBIX MPEICTABICHUN TTPU U3YYCHHUH Kypca anreOphl U Hadasl aHallnu3a.
[ToArOTOBUTENBHBIM IIATOM K U3YYCHHIO CBOWCTB KBaJpaTHYHON (DYHKIIMH SIBISIETCS TaKXKe PACCMOTPEHHE BOMPOCAa O KBAJAPATHOM
TPEXWIEHE M €ro KOPHSX, BBIACICHUM KBaJpaTa ABYYJICHA W3 KBAJAPAaTHOIO TPEXUJIEHA, PA3J0KEHUHM KBAJPATHOIO TPEXUICHA Ha
MHOKUTENH.
V3ydeHne KBaApaTHYHONW (DYHKIMM HAYHHACTCS C PACCMOTpeHHMs GYHKIMH Y = ax’, ee CBOHCTB M 0coOeHHOCTeil rpaduKa, a Takxke
JIPYTUX YAaCTHBIX BUJIOB KBaJApaTUUHON PyHKIHUU — QYHKIUNA y = ax’ + b, y=a(x- m)z. OTH CBEAEHHUS HCIOJIB3YIOTCS MPU U3YyUYECHUN



CBOMCTB KBaAPAaTHIHOH QYHKIMK 06IEero Buaa. BaHO, 4T06bI yUaIMecs MOHsUTH, 4To rpaduk GyHKIHE y = ax” + bx + ¢ MOXeT GbITh
MoJTydeH U3 rpaduka GyHKINK y = ax° ¢ MOMOIIBIO ABYX MapaIeNbHBIX EepeHOCOB. IIpreMbl OCTpoeHns rpaduka GyHKIun y = ax” +
bx + c oTpabaThiBaloTCs Ha KOHKpPETHbIX Hpumepax. Ilpu 3ToM 0coboe BHUMaHUE CIAEAYyeT YAEIUTbh (POPMUPOBAHUIO Y YyUaIIUXCS
YMEHUS YKa3bIBaTh KOOPJAMHATHI BEPIIUHBI TapadoIbl, €€ 0OCb CAMMETPUH, HAIIpaBICHUE BETBEH Mapaloibl.
[Ipy u3yyeHuu HTOW TEMbI JNajbHEHIIee pa3BUTHE MOJYy4aeT YMEHHE HAXOAWUTh MO TpaduKy MPOMEKYTKH BO3pPACTAHHS U YOBIBAHMS
(GyHKIMH, @ TAKKE TPOMEKYTKHU, B KOTOPBIX (PYHKITUS COXpaHSET 3HAK.
Vyarmiuecst 3HAKOMATCSA CO CBOMCTBAMH CTENEHHOM (QYHKIMM y = X' [PU Y€THOM W HEYETHOM HATypaJbHOM IOKasaresie I. BBomutcs
MOHATHE KOpHA ra-i creneHd. OHU MONY4YarOT MPEICTABICHUE O HAXOXKJACHUM 3HAUYECHHI KOPHS C MOMOUIIBIO KaJIbKYJsATOpa, MPUYEM
BbIpa0OTKa COOTBETCTBYIOIIMX YMEHUH HE TpeOyeTcs.
Konmponvuwix pabom: 1
3. HepaBeHcTBa ¢ 0JHOI NepeMeHHOI
Lenbie ypaBHeHus. J{poOHble palioHadbHble ypaBHeHUs1. HepaBeHCcTBa BTOPOIl CTENEHH ¢ OHOM nmepeMeHHON. MeTo1 MHTEpBaJIOB.
OcHosHas yenb — CHUCTEMATU3UPOBATH U OOOOILIUTH CBEJEHMS O PEHICHHH IEJIbIX M JAPOOHBIX pallMOHAIBHBIX YPaBHEHHWH C OJHOMU
IePEeMEHHOT, COPMUPOBATH YMEHHUE PElIaTh HEPABEHCTBA BUA ax~ + bx + ¢ > 0 mwm ax’ + bx + ¢ <0, rae a # 0.
B sT0i1 Teme 3aBepiiaeTcst U3ydeHUE palMOHANbHBIX YPAaBHEHUM ¢ OJHOU MepeMeHHOoM. B cBsi3u ¢ 3TUM MPOBOAUTCS HEKOTOpOoe 000011Ie -
HUE U yriyOseHue cBefeHui 00 ypaBHEeHUsIX. BBOASTCS MOHATHUS 1I€JIOT0 PallMOHATIBLHOTO YPAaBHEHUS U €r0 CTENEHHU. YdJaluecs 3HaKo-
MSATCSI C PEIICHUEM YpPaBHEHHUM TPEThEW CTENEHW M YETBEPTOM CTENEHU C MOMOILBIO Pa3OKEHHUS HAa MHOKHUTEIHM U BBEAECHUS BCIIO-
MoraTejlbHOM TmepeMeHHoW. MeTron pelleHus ypaBHEHMI IyTeM BBEJIEHMS BCIOMOTAaTENIbHBIX MEPEMEHHBIX OYJeT IIHUPOKO
MCIIOJIb30BaThCs B JAJIbHEHUIIIEM MIPU PEIIEHUU TPUTOHOMETPUUYECKUX, JIOTApU(PMUYECKUX U APYTUX BUJIOB YPABHEHH.
PacumupsitoTcst cBeZieHUSI O PEIICHUH APOOHBIX PAlMOHANBHBIX YpPaBHEHUH. YUaliuecs 3HAKOMSTCS C HEKOTOPHIMH CIICIMAJIbHBIMU
MIpUEMaMHU PEIICHUS TAKUX YPABHEHHUI.
dopmMUpOBaHUE YMEHUN pElIaTh HEPABEHCTBA BUA axX’+bx++c>0mmax’+bx+c<0O,rmea#0, OCYILIECTBJISICTCS C OIIOPOM HA
CBeJICHHS O rpaduKe KBaAPATUIHON (PYHKITHH.
VYyanuecs 3HaKOMSTCS ¢ METOJIOM MHTEPBAJIOB, C IOMOLIBI0 KOTOPOI'0 PEIIAIOTCS HECIOKHBIE PAllMOHAIBHBIE HEPABEHCTBA.
4. HepaBeHcTBa ¢ IBYMS IlepeMEeHHbIMHU

VYpaBHeHUE ¢ IByMs MEpEeMEHHBIMU H ero rpaduk. CucTeMbl ypaBHEHHI BTOpOW cTereHu. Pemienne 3aqad ¢ MOMOIIBIO CUCTEM
ypaBHEHUU BTOPOU cTeneHu. HepaBeHCTBaA ¢ IByMS IEPEMEHHBIMU U UX CUCTEMBL.
Ocnoenas yenp — BBIPAOOTaTh YMEHHUE pEIIaTh MPOCTEHIINE CUCTEMBI, COAEpKAllie ypaBHEHHUE BTOPOIl CTENEHH C ABYMs MepeMeH-
HBIMU, U TEKCTOBBIE 3aJ]a4M C IIOMOIIBIO COCTABICHUS TAKUX CUCTEM.
B naHHOIl TeMme 3aBeplIaeTcs U3ydYEeHUE CUCTEM YPaBHEHHMH ¢ IBYyMs mepeMeHHbIMU. OCHOBHOE BHMMAaHHE YAEJSIETCS CUCTEMaM, B KO-
TOPBIX OJTHO U3 YPAaBHEHUU NEPBOM CTENEHHU, A APYTrO€ BTOPOU.



W3BecTHBIN yyanmmcs cnocod moJICTaHOBKU HAXOJUT 3/€Ch JalbHEHIIee NPUMEHEHUE U MO3BOJISIET CBOJUTH PEIICHUE TAKUX CUCTEM K
PELIEHUIO KBAIPATHOI'O YPABHEHUSI.
O3HakoMJIEHHE YYallUXCsl ¢ MpUMEpaMu CUCTEM YPaBHEHHM C JBYMs MEPEMEHHBIMH, B KOTOPHIX 00a YpaBHEHHUS BTOpPOH CTENEHH,
JOJKHO OCYIIECTBIISITBCS C IOCTATOYHOM OCTOPOKHOCTBIO M OTPAHUYUBATHCS MMPOCTENIINMH IPUMEPAMH.
[IpuBneueHre M3BECTHBIX YUYalIUMCs TpauKOB MO3BOJSET MPUBECTU MPUMEPHI IpadUueCcKOro perieHus: cucteM ypaBHeHuil. C momo-
b0 rpadUuecKux MPEACTaBICHUNA MOXXHO HAIJISIAHO TMOKa3aTh yYallUMCS, YTO CHUCTEMBI JIBYX yYpaBHEHUW C JIBYMsI TIEPEMEHHBIMU:
BTOPOM CTENIEHU MOTYT UMETh OJIHO, JIBA, TPH, YETHIPE PEIICHUS I HE UMETh PEIICHUM.
Pa3paboTanHblii MaTeMaTHYECKUI anmapat MO3BOJISIET CYIIECTBEHHO PACIIMPUTH KJIACC COACPKATENbHBIX TEKCTOBBIX 3a/1ay, pellaeMbIX
C IIOMOIIBIO CUCTEM YPaBHEHUU.
N3ydenune TeMbl 3aBepIIa€TCs BBEJICHUEM MTOHATUI HEPABEHCTBA JBYMSI IEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C ABYMSI IEPEMEHHBIMM.
CBenenus o rpadukax ypaBHEHHH C JBYMs NEPEMEHHBIMU HCMOJB3YIOTCA MPU WILTIOCTPAIIMM MHOXECTB PEIICHUM HEKOTOPHIX
MPOCTEUIIINX HEPABEHCTB C IByMS IEPEMEHHBIMU U UX CUCTEM.
Koumponvuwix pabom: 2

5. DJieMeHThI NPUKJIATHOH MATEMATHKH.

Marematuueckoe moxaenupoBanue. I[IpouentHeie pacuersl. [IpubnuxenHbie BbiuncieHus. OCHOBHbIE NMpaBuUiia KOMOMHATOPHKHU.
OTtHocuTeNbHAsS YacTOTa W BEPOSATHOCThH cilydalHOTo coObiThA. Kiaccuueckoe orpeseneHue BepoATHOCTH. HawanbHble cBepeHUS O
CTaTUCTHUKE.

OcHosHas yenb — O03HAKOMUTH yUaAIIUXCS C MOHSATUSMH MEPECTAHOBKHU, Pa3MEIIECHHUs, COUYETAaHUSI U COOTBETCTBYIOIIMMHU (POpMYJIaMU
JUTSI TIOJICYETA UX YKCIIA; BBECTH MOHSATHS OTHOCUTEIbHON YaCTOTHI M BEPOSATHOCTHU CIIYYalHOTO COOBITHS.
N3yyenue TeMbl HAUMHAETCS C PEIICHHS 3a7a4, B KOTOPHIX TPEOYeTCs] COCTaBUTh T€ WJIM WHbIE KOMOMHAIIMM SJIEMEHTOB M MOACUYUTATH
ux 4ucio. Pa3bpsicHAeTcs KOMOWHATOPHOE MPAaBWIO YMHOXXEHHS, KOTOPOE HCIIOJIb3yeTCsl B JaibHEWIIeM Mpu BbIBOAE (popmyn mms
MoJicueTa 4Yuclia MepecTaHOBOK, pa3MelleHnil u couetanuil. I[lpu M3ydeHHH NaHHOTO Marepuana HEeoOXOIUMO OOpaTUTh BHHUMAaHUE
yUaIlMXCsl Ha pa3liuyue TMOHSATUU «pa3MEIeHHUE» U «CoueTaHue», chopMUpOBaTh Yy HUX YMEHHUE ONpPENENsATh, O KaKOM BHJE KOM-
OWHAIMI HIIEeT pedb B 3a/1a4e.
B nannHoil TeMe yuamiuecs 3HaKOMSITCA C HayaJdbHBIMU CBEACHUSMHU M3 TEOPUU BEPOSITHOCTEH. BBOASTCS MOHATUS «ClIydyalHOE COOBI-
THE», KOTHOCUTENIbHAS YAaCTOTA», «BEPOSTHOCTh CIYy4YaHOTO COOBITHS». PaccMaTpuBarOTCsl CTATUCTUYECKHUA U KIACCUYECKUIN TTOIXOIbI
K OTpEETICHUI0 BEPOATHOCTU CIyYalHOro cOOBITHA. BakHO 0OpaTWTh BHUMAHHME yYaIllIUXCS HA TO, YTO KIACCHYECKOE OTpEeeTICHUE
BEPOSITHOCTU MOYKHO IPUMEHSTH TOJBKO K TAKUM MOJEJSIM PealbHbIX COOBITUM, B KOTOPBIX BCE UCXO/IbI SIBJIIOTCS PABHOBO3MOXHBIMHU.
Konmponvuwix pabom: 1

6. UucjioBble MOC/I€10BATEIbHOCTH.
YrcnoBsie TOCIIEIOBATEIFHOCTH. AprMeTHIECKass M TeoMeTpudeckas mporpeccuu. @opMyIibl M-r0 YWICHa U CYMMBI IEPBBIX N YJICHOB
nporpeccun. beckoHeuHo yObIBaroIas reoMeTpuYecKast pOrpeccusl.



OcHosHas yenb — AaTh NOHATHA 00 apUPMETUYECKON U TEOMETPUUECKON MPOTrPeCCUsaX Kak YHCIOBBIX MOCIEI0BATENBHOCTIX 0CO00ro
BH/JIA.
IIpn n3ydyeHMM TEMBlI BBOAMTCS IOHATHE IIOCIENOBATEIBHOCTH, PA3bIACHACTCA CMBICH TEPMHUHA «N- 4IEH MOCIEA0BATEIBHOCTI,
BbIpa0aThIBAETCS YMEHUE MCIOJIb30BATh UHIEKCHOE 0003HaU€HHE. DTU CBEACHMS HOCAT BCIIOMOTATENbHBIN XapaKTep U UCIOJIb3YIOTCS
ISl U3y4eHus: apu(pMeTUYECKON U T€OMETPUUECKOM MPOrpeccuil.
PaGota ¢ dopmymnamu N-ro ujieHa U CyMMBbI MEPBBIX I'a YWIEHOB MPOrpeccUid, TOMHMO CBOET0 OCHOBHOIO HAa3HAYEHUS, MO3BOJISET
HEOJTHOKPATHO BO3BPAIIAThCs K BEIYMCIECHUSIM, TOXKIECTBEHHBIM MIPE0OPAa30BaHUSIM, PEUICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.
PaccmatpuBaloTcsi  XapakTepUCTUUYECKHE CBOMCTBA apU(PMETUYECKOM M TEOMETPUYECKON  mporpeccuid, 4YTo  MO3BOJSET
paclIMpUTh KPyT NpeIaracMblix 3a1ad.
Konmponvuwix pabom: 1

7. TloBTOpeHue (MTOrOBOE)
Ochosnas yenw. [10BTOpUTH, 3aKpenuTh 1 0000mUTh OCHOBHBIC 3Y H, nmonyuennsie B 9 kinacce.
Koumponvuwix pabom: 1

V1. TemaTnuyeckoe niiaHMPOBaHUeE € ONpee/ieHHeM OCHOBHBIX BUI0B YUeOHOM 1esiTe IbHOCTH.

B TeMaTudeckoM IIaHUPOBAHUU Pa3Jesibl OCHOBHOTO COACPKAHMS 110 anreOpe pa30ouThl Ha TEMBI B XPOHOJOTHUU WX U3YUCHHSI, TIO
COOTBETCTBYIOIIUM yueOHUKaM «Anredpa — 7 », «Anredpa — 8 », «Anrebpa — 9 ».

OCOOEHHOCTBI0O TEMATHUYECKOTO ITUTAHHPOBAHMS SIBISETCS TO, YTO B HEM COJNEPKUTCS OINHMCAaHWE BO3MOXXHBIX BHJIOB
00pa3oBaTeJIbHOI 1eATEJIBHOCTH YUYAIIUXCS B IMPOIECCE YCBOCHUS COOTBETCTBYIOIIETO COICPIKAHUS, HAPABICHHBIX Ha JOCTHKCHHE
MOCTABJICHHBIX 1IeJIel 00yueHusi. ITO OPUEHTUPYET yUUTENs Ha yCUIIEHUE JAESITeNIbHOCTHOTO MOJX0Ja B 00yYEHUH, Ha OpPraHU3alUIO
pa3HooOpa3HOl y4eOHOI qesiTeIbHOCTH, OTBEYAIONIEH COBPEMEHHBIM IICHXOJIOT0-TIEJarOTMUYECKAM BO33PEHUSM, Ha HCIIOIh30BaHHE
COBPEMEHHBIX TEXHOJIOTHUH.

IloypouHoe miiannpoBaHue no ajredpe B / Kjacce

Ne Coneprxanue Kon-Bo Jlatel OCHOBHBIE BUJIbI YUE€OHOM JIEATETLHOCTH Homarnee
O6opynoBanue

ypoka (pa3nensl, TeMbI) 4acoB | MPOBEACHHUS YY)



wiad | Qakr
I'nasa |. JluHeiiHoe ypaBHeHHeE ¢ 0HOI mepeMeHHOii. (15 yacoB)
.1, cTp. 5-12
1 Borp. 1- 3
' Baenenue B anred 1 '
py NeNes(1,2),7.9.
Tpenaxepsnl 1
2. BBeJCHIE B A6 1 YCTHOrO CUéra. .1, sorp.1-2,
8 Py NeNel6,18
3 Pacnoznasame 4uciioBbie BRIpAKEHUS U | NeNe20.22
19 0 J\o
' BBenenue B anredpy 1 BBIPAXKCHMS C ICPCMCHHBIMM, JTMHCHUHBIC T 1, R2R2E,
aBHEeHUS. [[pruBOAUTH MpUMEPHI
4, o o o IIpoekTop, yp o PHBOI pHMEp . m.2, NoeNe4(,42,
JluneitHoe ypaBHEHHE C OJHOU MMEPEMEHHOMN 1 HpeseHTats BBIPOXCHUH C IEPEMEHHBIMU, JTMHEHHBIX
aBHeHHI. COCTaBJISATH BHIPAKECHUE
5. 3 } } P P 1.2, NeNe44,58
JluneitHoe ypaBHEHHE C OJHOU MEPEMEHHON 1 C TIEPEMEHHBIMH TI0 YCIIOBHIO 33J1a4H.
BrimoHATE Ipe0Opa3oBaHs BRIPAKCHHI:
6. o N} . beodp P .2, NoNo46,48,50
JIuHeitHOE ypaBHEHUE C OJJHOM MTEPEMEHHOM 1 MIPUBOUTH MOI0OHBIE ClTaraeMble,
PaznaTounsbiit packpeiBaTh ckoOku. Haxoauth 3HaUeHUE 1.2.Ne52(1-3)
7. . . . MarepHai. BBIPAKEHUS C TIEPEMEHHBIMU TIPU 33/IaHHBIX N ’
JluneitHoe ypaBHEHHE C OJHOU MMEPEMEHHOMN 1 63,69,71.
3HaYCHMsIX TepeMeHHbIX. KitaccuduumposaTs
anrebpanyeckre BblpakeHHs. ONHCHIBAThH
8. Ny Ny } P P 1.2, NoNe52(4-6),
JIuneliHOE ypaBHEHHE C OJHOU MEPEMEHHOMN 1 LEJIbIE€ BBIPAXKEHUSI. 67 73
Dopmynuposams ONpeCTICHUE JTUHEHHOTO 3’ N’8O %
v o
9. p . 1 ypaBHeHHs. Peurats muHeiiHoe ypaBHeHHe B |10 00205
CLICHHUE 3a]1a1 C HOMOTLBIO ypaBHCHHIH ITpoextop, obmem Buzae. MHTepnpeTupoBaTh ypaBHEHUE
Hpe3eHTAIINS. KaK MaTEMaTUYECKYI0 MOJIENb PEAIbHON
10. o 1.3, NeNe84, 88
Pewrenue 3agau ¢ momMoIbIO YpaBHEHUN 1 cutyanu. ONUCBHIBATh CXEMY PELICHHS ’ ’
= TEKCTOBOM 3a7a4u, IPUMEHATH €€ JUIs
11. N PasnaTouHsIii T, TIp a .3, Ne90,125(3,4)
Pewrenue 3agau ¢ momMoIpl0 ypaBHEHUN 1 penieHus 3auay
MAaTEpUAIL
. 11.3,NeNe100,106,
12. o Pazpatounsiii
Pemenue 3a1au ¢ mOMOIIBIO YpaBHEHUI 1 119.
MaTepraIl
13 m.3,NeNe108,111,
" |Pemenue 3a1a4 ¢ NOMOIIBIO ypaBHEHUI 1 128
. O600muTH IpHOOpeTeHHbIC 3HaHUA, HaBbIKK |M.3,Ne104,113,117
14. |IloBTOpeHME U cucTeMaTH3aLUs YIeOHOTO PaznaTounsiit .
1 1 yMeHHs 1o Teme «JIuHeliHoe ypaBHEHHE C
Marepuana Marepuan . .
OJHOU MEePEMEHHON».




15 KounrtpoabsHnas padora Ne 1 mo reme PasaTouHbLt HayuuThcst npUMEHATh TPHOOpPETECHHBIS [ToBTOpEHUE
" |«J/IuHeiiHOe ypaBHEeHHE C OTHOH 1 MATCOHA 3HaHMS, YMEHUS, HABBIKH, B KOHKPETHOM m.l -3
nepeMeHHOID) prait. JIeATEIIbHOCTH.
I'nasa Il. Ileabie Boipaxenus. (50 yacos)
ToX/1eCTBEHHO paBHbBIC BEIPAKEHHUS. Dopmynuposamo: m.4,
16. |Toxnecrsa 1 IIpoekrop, onpeoenenus: TOKAECTBEHHO PaBHbIX NQNQII 3 ?’ 137,139,
TIpE3CHTALMA. BBIPKEHUH, TOXKIECTBA, CTCIICHH C pom.151.
Tpenaxepsl 1is HATypallbHBIM IOKa3aTelIeM, OJHOYJICHA,
17. |ToXIeCTBEHHO PaBHBIE BEIPAKEHHUS. 1 YCTHOTO CHCTA. | 1) HAPTHOTO BHJIA OHOWIEHA, .4, Ne143,145,150
ToxecTBa
Kod(dduImenHTa oHOWICHa, CTENEHU
Cremnenb ¢ HATypaJIbHBIM MOKa3aTeIeM OJIHOYJIEHA, MHOTOWICHA, CTEIICHH .5,8omp. 1-6,
18. 1 Hpoexrop, MHOTOMCHA: NoNel56,158,198.
npe3eHTaus. ’
19 CrereHs ¢ HaTypaJbHBIM ITOKa3aTCJIEM ceoucmea: CTEeIlIeHu C HaTypaJIbHBIM H.S,N9N9163,165,
' 1 TpoexTop, ToKa3aTeNieM, 3HaKa CTETIeHN; 167, 176
Hpe3eHTaus.
20 CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM Tpenaxéps mis npasuia: T0Ka3aTeIbCTBA TOXK/IECTB, .5,
: 1 YCTHOIO CHCTA.  |yMHoKeHHs OHOYIEeHA Ha MHOTOUJIEH, NeNe181,186,190,
YMHOEHHUSI MHOTOUYJICHOB. 192
CBolicTBa CTEMEHH C HATYpaJIbHBIM m.6,NeNe205,207,
21. IIpoexrop, .
MoKasaTeyieM 1 npeseHTAIA Jloxazvieamsb CBOMCTBA CTETIICHU C 210,212.
) HaTypaJbHBIM MOKa3aTelIeM.
22 CBolicTBa CTENEHH C HATYypaJIbHbIM - 3anuchIBaTh U J0Ka3bIBaTh (DOPMYJIBI: m.6,NeNe216,218,
" |moka3zaresnem 1 POCKTOp, MIPOU3BENICHUSI CYMMBI ¥ pa3HOCTH JIBYX 220,222,223
%pe:;eHT‘?um' BBIpOXCHUH, pa3HOCTH KBAJPATOB JIBYX
- PEHAXKEPHI AJISI .
23. |CBoiicTBa cTENEHU C HATYPAIbHBIM 1 YCTHOTO CuéTa BBIPp@XCHUH, KBaJpaTa CYMMBI U KBaJpaTa m.6,NeNe237,239,
moKasarejieM pa3HOCTH ABYX BBIPKEHUM, CYMMBI Ky60B u |246,249
24. |OgHOYICHBI 1 ITpoekrop, pasHOCTH KyOOB JIBYX BbIPXKCHHUIA. 1.7,Ne264,266,268,
TIPE3EHTaLHS. Boruucnsams 3HaYCHUE BBIPAKEHHUN Ne272,274,277,281
_ HOTOYJICHBI 0EKTO . 1.8, Ne
25. |[M 1 IIp D, C NEPECMECHHBIMU 8,No288, 294,
TIPE3CHTALIHL. [IpuMeHsITH CBOMCTBA CTENEHU IS 296,298
26. |CnokeHne ¥ BBIYUTAHUE MHOTOUYJICHOB 1 IpoexTop, NPeoOPa3OBAHMS BHIPAKEHHH. 1.9,Ne307,309,312
npe3eHTaLus. BBINOIHATE YMHOXKEHHE OJHOUYJICHOB U
”7 CroxeHne ¥ BBIYUTaHHE MHOTOUWJICHOB IIpoekTop, BO3BCIICHUC OZIHOJICHA B CTCIICHb. m.9,Ne316,Ne318,
: 1 Mpe3eHTaIHS. [IpuBOANTH OJTHOWIIEH K CTAHIAPTHOMY BUTY. 320,322
PasgaTounpii | 3AMHCHIBATE MHOTOWICH B CTAHIAPTHOM




28. |Cnoskenue u BEIYUTaHHE MHOTOUYICHOB Marepual. BH/JIE, OTIPEJICIATh CTENIEHbh MHOTOUJICHA. m.9,Ne327,329,334,
[TpeoOpa3oBbIBaTh Mpou3sBeacHue oaqHowicHa |344(1)
29 KountpoabsHnas padora Ne 2 mo teme: P E— W MHOIOYICHA; CyMMBI, Pa3HOCTH, [ToBTOpEHUE
" |«CBolicTBa CTEIEHH C HaTypaJIbHbBIM MaTepua. IMPOU3BCACHUS ABYX MHOT'OWICHOB B .4 -9
MOKAa3aTeJIeM» MHOTOYICH.
YMHOXEHHEe 0JHOUYJICHA HA MHOTOYJICH BrInoHATh pasnokeHne MHOIO4ICHA Ha m.10,Ne356,358,
30. ITpoexrop, MHOKUTEIIH CIIOCOOOM BBIHECCHHS 00IIero  |360,364
TpC3CHTAILHA. MHOKHUTEIIS 32 CKOOKH, ClIOCOO00M
31. |YMHOXeHHe OHOYIEHA HA MHOTOWIEH IPYNIHUPOBKH, 0 HOPMYTIaM COKPAIIEHHOTO |y, 10, Ne,367, 369,
Pasnatounsii | YMHOXEHHS M C IPUMEHEHUEM HECKOIBKUX | 370,372
32. |YMHOXeHME OHOUWIEHA HA MHOTOWIEH Marepuall. Cr1oco0oB. m.10,Ne 374,381,
Hcmonp30Bathk ykasaHHBIC IPe0Opas0BaHNs B|383 385
33, Tpoexrop, NPOLIECCE PeLICHHs ypaBHEHNH, m.11, Ne393,395,
YMHOKEHE MHOTOWIEHA Ha MHOTOYIEH HpeseHTAIIA JOKa3aTeIbCTBA YTBEPIKICHHIL, PEIICHIS 397
34. |YMHOXEHHE MHOTOYJICHA HA MHOTOYJICH TCKCTOBBIX 3a/lat m.11, Ne399,401,
Pasmarounsrii 404
35. |YMHOXXeHHe MHOTOYIeHAa Ha MHOTOYJICH Marepuail. m.11, Ne408,411,
TpenaxeEpsl 11st 427
36. |YMHOXEHHME MHOTOUYJICHA Ha MHOTOYJICH YCTHOTO CY€Ta. m11, Ne413,415,
417
37. |PasznoxxeHne MHOTOYJICHOB HA MHOYKHUTEIIH. IIpoexTop, m.12,Ned434,436,
Brinecenune o0111ero MHOKHUTEIS 32 CKOOKH TIPE3EHTAITHS. 438,440
38. |Pa3noskeHre MHOTOYJICHOB Ha MHOXKUTEIIH. . m.12, Ned42,444,
Brinecenune o011ero MHOKHUTEA 3a CKOOKH PasfaToumbLi Dopmynuposams: 448,456
39, PaznoskeHre MHOrO4JICHOB Ha MHOKHUTCIIH. ¥§§§£ 22&1 J— onpeoeieHus: TOXJASCTBEHHO PaBHBIX
Brinecenne o011ero MHOKHUTEIS 32 CKOOKH YCTHOTO CUTa. BBIPAKCHUM, TOKIECTBA, CTENCHU C n.12,Ne454,458,
HATYpaJbHBIM [OKA3aTeNIEM, OJIHOUIEHA, 460
40. |PasnosxkeHne MHOTOWIECHOB HA MHOKHUTEIIH. ITpoekTop,pe3eH |CTaHAAPTHOTO BUIA OJHOWICHA, m.13,Ned77,479,
MeTto1 rpynnupoBKU Tauusl. ko2 duImenTa oTHOWICHA, CTEIICHU 481
a1 PaznoskeHre MHOTOWICHOB HA MHOKHTCIIH. OJHOYJICHA, MHOTOYJICHA, CTCIICHH .13, Ned83. 488
. MeTOI[ IPYOIIMPOBKHU PaB)IaTO‘IHI:Jﬁ MHOT'OYJICHA; 496 s JN= 5 )
MaTepua. 3
42. |Pa3nojkeHne MHOTOWIEHOB HAa MHOXKHUTEIN. TpenaCpsi At | CSOUCIMGA: CTENCHH € HATYPAILHEM m.13,Ne,485(3-4),

Meton rpynnupoBKu

YCTHOT'O CYETA.

IIOKa3aTCjICM, 3HaKa CTCIICHU,

495




KonTpoabHnas padora Ne 3 mo reme:

43. Paznarounsi
«Pa3j10:keHre MHOT0O4JICHOB HA
MHOKHTEJIN» viatepaai.
44, |IIpousBeneHUE pa3HOCTHU U CYMMBI JIBYX IIpoekrop,
BBIpAKEHUN Hpe3eHTaLus.
45. |[IpousBeneHue pa3HOCTH U CYMMBI JIBYX Pa3narounbrit
BBIPAKECHUI Marepuai.
46. |l[IpousBezieHUe Pa3HOCTH U CYMMBI IBYX Tpenaxepsl 1is
BBIPAK CHUI YCTHOIr'O CU€Ta.
47. |Pa3HOCTB KBaapaTOB ABYX BBIPAKECHUI
IIpoexTrop,
48. |Pa3HOCTB KBaapaToOB ABYX BBIPAKEHUIN Ipe3EHTaIINS.
49. |KBagpar cymMMBI 1 KBaJpaTr pa3HOCTH ABYX IMpoexrop,
BBIPAKEHUI Hpe3eHTanusl.
50. |KBagpar cymmBel ¥ KBajipaT pa3HOCTH JIBYX
BBIPKCHHI PazgaTounslii
51. |KBagpar cymmBbl 1 KBaspaT pa3HOCTH JIBYX Marepuanl.
BBIPAKCHUU TpeHakEPBI 1151
52. |KBagpar cyMMBbI U KBaJpaT pa3HOCTH JIBYX YCTHOTO cuéTa.
BBIPAKCHUU
53. |IIpeobpa3zoBanue MHOTOUJIEHA B KBaJIpatT Ipoexrop,
CYMMBbI WJIM PA3HOCTH JIBYX BBIPAKEHUU Hpe3eHTAIIHS.
54. |IIpeobpazoBaHue MHOTOYJIEHA B KBaJIpatT PaznaTovHblit
CYMMBbI WJIM PA3HOCTH JIBYX BBIPAKEHUU Matepuail.
55. |IIpeobpa3zoBaHue MHOTOYJIEHA B KBa[patT Tpenaxépsr s
CYMMBbI WJIM PA3HOCTH JIBYX BBIPAKECHUM YCTHOTO cuéra.
56. |KontpoabHasipaGora Ne 4 o reme: Paznarounsrit
«®DopMyJibl COKPAIICHHOTO YMHOKEHHUSD) Marepual.
57. |CyMMa 1 pa3HOCTb KyOOB JBYX BbIpaXKEHUI
IIpoexTop,
58. o mpe3cHTalusl.
CymMma u pa3HOCTh KyOOB JIBYX BBIpayKEHUI
59. |IIpuMeHeHME pa3IMYHBIX CIOCOOOB IIpoextop,
pa3JI0KEHUSI MHOTOWICHA HA MHOXKUTEIN Hpe3eHTalIHS.

npaesujia. 10Ka3aTCJibCTBa TOXKACCTB,
YMHOKCHHUA OAHOWICHA HAa MHOT'OYJICH,
YMHOKCHHUA MHOT'OYJICHOB.

/[oka3bleamb CBOMCTBA CTEIICHU C
HATypaJbHBIM MOKa3aTeIIeM.

3anuchIBaTh M IOKAa3bIBATh (POPMYIIBI:
IIPOU3BEJICHUS CYMMBI M Pa3HOCTH JIBYX
BBIPa)KCHUI, pa3HOCTH KBAJPaTOB JBYX
BBIPA)KCHUI, KBaJpaTa CYMMBI U KBaJpaTa
Pa3HOCTH JIBYX BbIpaK€HUH, CyMMbI KyOOB U
Pa3HOCTH KyOOB JIBYX BBIpa)KE€HUH.

Buluucnsims 3Ha4eHNE BBIPAKCHUMA

C TICpEMEHHBIMH.

[IpuMeHsATHh CBOMCTBA CTENEHU IS
npeoOpa3oBaHMs BRIPAKEHUH.

BBITIOHATE YMHOXKEHUE OJHOUYJICHOB H
BO3BEJICHUE OJHOYJICHA B CTENCHb.
[IpuBOANTE OTHOWICH K CTAHIAPTHOMY BHUTY.
3anuchIBaTh MHOTOWICH B CTaHIAPTHOM
BHJIC, OTIPENICIIATH CTEIIEHbh MHOTOUJICHA.
[IpeoOpazoBbIBaTh MPOU3BEACHUE OTHOWICHA
Y MHOTOYJICHA; CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS JIBYX MHOTOYJICHOB B
MHOTOYJIEH.

BBITIOTHATE pa3nokeHne MHOTOWICHA Ha
MHOKHTENH CIIOCOOOM BBIHECEHHUS OOILETO
MHOKHTENS 32 CKOOKH, CIOCOO0M
TPYIIHUPOBKH, 1O POPMYIIaM COKPAIIEHHOTO
YMHO>KEHUS U C TPUMEHEHHEM HECKOJIbKUX
CII0CO0O0B.

Hcnonb3oBath ykazaHHbIE TPeO0Opa30BaHuUs B
IpOLECCe PELICHNS YPAaBHEHU,
JIOKa3aTeNbCTBA YTBEPIKICHUH, pEeLICHUS

IToBTOpEeHue
.10 — 13

11.14,Ne501,503,
505

.14, Ne509,511,
514

.14, Ne520,522,
524

m.15,Ne537,539,
541

1.15,Ne543,549,
551

11.16,Ne570,572,
617

.16, Ne574,579,
582

.16, Ne587,589,
594

.16, Ne599,608,
610

11.17,Ne627,629,
631

.17, Ne633,635,
637,649

11.17,Ne644,656,
658,661

[ToBTOpEHUE
nmn. 14 - 17

1. 18,Ne676,678,
680,684

.18, Ne686,689,
691,693,698

1.19,Ne708,710,
712,714




60. |[IpuMeHeHue pa3IUIHBIX CIIOCOOOB 1 TEKCTOBBIX 3a]a4 m.19, Ne718,720,
pa3yIoKEHUsI MHOTOWJIEHA Ha MHOXKHUTENIN Pa3zgaTounsrii 722
61. |[IpuMeHeHUe pa3IUIHBIX CIIOCOOOB 1 Marepual. m.19, Ne728,733,
pa3JI0KEHUsI MHOTOWICHA HA MHOXKUTEIN Tpenaxépsl st 745
62. |[IpuMeHeHne pa3IMYHBIX CIOCOOOB 1 YCTHOTO cuéra. I1.19,Ne735,737,
Pa3IoKEHUSI MHOTOWIEHA HA MHOKHUTEJIH 740
. |IloBTOpeHHe u cucTeMaTH3aus yaeOHOTO i mm.16-19, IM
63 p o YA 1 Pasparounmiit O6001muTh IPHOOPETEHHBIE 3HAHUS, HABBIKU A
marepuaia Marepual. Nel147,148,150
- U yMeHus 1o TeMe «Pa3iioxkeHne MHOTOWICHA
64. |lloBTOpeHue u cucreMarusanus yueOHoro Tpenaxéepsr st nn.16-19, IM
1 N Ha MHOKHTEIH.
MaTepuaa YCTHOTrO cuéra. Nel45,146, 157
Koutpoabsnas patdora Ne S nmo teme: [ToBTOpEHME
. |HayunTbcs mpuUMeHSTh MPUOOPETEHHBIE
65. |«Pa3jiosKkeHHMe MHOIoO4JieHa Ha PaznaTrounsrit N m.18 - 19,
1 3HAHWSI, yMCHUS, HABBIKH, B KOHKPETHOMN
MHOKHT eI MaTepua. Tect mpoBepb
JeSITeITbHOCTH.
ceods.
Inasa lll. ®@yukuuu. (12 1)
66. |CBA3M MEXITy BeTMIMHAMK. OyHKIHSA 1 ITpoekrop, IIpugooums ipruMepsl 3aBUCUMOCTEN MEXTY 11.20 No757-759
IpE3CHTAINs. BeTMYMHAMH. Pa3nnyare cpeau T
67 CBs3u Mex 1y BenmnunHamMu. OyHKINS 1 Tpenaxepel 1151 |3aBUCUMOCTEN (DYHKIIMOHAIBHBIE .20, Ne766,780,
' YCTHOTO C4€Ta.  |33BHCHMOCTH. 782
CniocoGwl 3ananus GpyHKIUN Onucvieams TIOHATHS: 3aBUCUMON U m.21,Ne791,794,
68. 1 Hpoetcrop, HE3aBHCUMOM MePEMEHHBIX, PYHKLINUU 796,798
Mpe3eHTalusl. ’ > '
aprymenTta (QyHKIUH; CIIOCOObI 3aJaHUs
69. Crioco0nl 3aganus GyHKITUN 1 Paznarounsnii  |pyHkmun. @opMynIupoBaTh ONpeICICHUS: m.21,Ne802,804,
MaTepual. oOnacTu onpeesieHus PyHKIUHU, 00JIacTH 807,809
20 I'paduk GpyHKIHH 1 IIpoexTop, 3Ha4YCHUM QyHKIHH, Tpaduka GyHKIUH, m.22,Ne823,826,
' Hpe3EHTAIINS. JUHEHHON QYHKINH, PSAMO 828,841,831
I'paduk pynkun Pazpgatounprii  |IPONOPLMOHAIBHOCTH. m.22. Ne833,836,
71. 1 B
Marepuarll. bIYUCAAMD 3HAYCHUE PYHKIIUU IO 838,845,839
79 Jluneitnas QpyHkus, e€ rpaguKu cBOCTBA 1 3alaHHOMY 3HAa4CHUIO apryMEHTaA. m.23,Ne853,855,
' Tpoexrop, CocTaBisaTh TaONULIbI 3HAYCHUN (DYHKIIUH. 001
73 JIuneitnas Qynkuus, e€ rpaduku cBoiicTBa 1 Ipe3eHTaINs. Crpouts rpaduk QyHKIMH, 3a1aHHOM .23, Ne863,865,
: tabnnyHo. [o rpaduky byHkmuy, 869,871
7 |/TMHCHHAS byHkIws, e€ rpaduKu cBOiicTBa 1 Tpenanépsl ans | 1B/AIOLIEACS MOTIENBIO PEATBHOTO TPOLECCa, (17 23 No877,880),
: yCTHOTO cuéra.  |OHPCACIATH XapaKTCPHCTHKH 3TOTO 882,884
npouecca. CTpouTh rpauk JMHEHHOM
" . y Pasmatounniii | - powTh rpad 11.23,Ne890,892,
75.  |Jluneiinas ¢pyHKIus, €€ TpaduKH CBONCTBA 1 MaTtepuan (YHKLIHY U IIPSIMOY IIPOLIOPLUHOHAIBHOCTA.  |g9g.

OnwuceIBaTh CBOMCTBA ATUX (PYHKIIMH




[ToBTOpEHUE U cucTeMaTH3aus y4eOHOTO

M,

O0600mHTh TPHOOPETEHHBIC 3HAHNUSI, HABBIKU

Tect «IIpoBepn

76. pa3IaTOYHBIHA ceos»
Marepuana. MaTepHan 1 yMeHHS 110 TeMe «DyHKIU».
. |HayuuTbcs mpuUMeHSTh MPUOOPETEHHBIC [ToBTOpEeHue
Konmponsnas paboma Ne 6 no meme Paznarounsrit i p PHOOP N p
: , , , .20 —
77 «Dynxyuny MaTepuar. 3HaHUS, YMEHUS, HABBIKU, B KOHKPETHOM 20-23
JIESITeTLHOCTH.
I'nasa IV. CucTeMbl JIMHETHBIX YPaBHEHHUH ¢ AByMsl nepeMeHHbIMH. (19 yacoB)
78. |YpaBHEHUS C IBYMs IEPEMEHHBIMU Ipoekrop, Ilpusooums npumepwl. ypaBHenus ¢ 1symst  |1m.24,Ne911,918,
TIPE3CHTALIHSL. HepeMEHHBIMH; JINHEHHOTO YPaBHEHHUS C 920,924
79. |YpaBHEHUS C IBYMs IEPEMEHHBIMU PaznaTrounsrit JABYMSI IIEPEMEHHBLIMHU; CUCTEMEI IBYX m.24,Ne929,933,
MaTeprall. JIMHEWHBIX YPABHEHUH C IBYMS 936,940
80. |JIuneiiHOe ypaBHEHHE C IBYMs I€PEMEHHBIMU Ipoexrop, NIEPEMEHHBIMU; PEATILHBIX MPONECCOB, IS m.25,Ne952,954,
u ero rpaduk Npe3eHTaIus. KOTOPBIX YPABHEHHUE C IBYMs MEPEMEHHBIMU |956,958
81. |JIuHeliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMU HJIM CHCTEMA YPaBHCHHUH C IBYMs .25, Ne967,969,
1 ero rpaduk Pazmarounpii  |[€PEMEHHBIMU SBISIOTCS MATEMATHIECKUMU 971,975
82. |JIuneliHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU MaTepua. MOJCAMH. .25, Ne987,990,
¥ ero rpadux Ornpenensrp, sIBIASETCS JIM IMapa YUCe 995
CucTeMbl ypaBHEHHH C ABYMS IIEPEMEHHBIMHU. PCHICHAEM TAHHOTO yPABHECHUA C IBYMS n.26,Ne1008,1011,
83. |['paduueckuii METO PELIEHHS CHCTEMBI JIBYX IIpoexTop, [ICPCMCHHBIMH. 1028
JINHEHHBIX YPaBHEHUH C IBYMS TIpe3CHTALIHS. Dopmynuposamy.
TepeMEHHBIMHU onpeoeneHus: PeIICHUs] ypaBHEHUS C IBYMsI
CucTteMbl ypaBHEHHI C ABYMS IEPEMEHHBIMH. TICPEMCHHBIMH, YTO 3HATUT PCIINTD m.26,Ne1013,1015,
84. |I'padmueckuii MeTO peIICHUs CUCTEMBI IBYX Pasnatounpri | YPABHCHUC C IBYMST HEPCMCHHBIMH, rpadura {1017
JUHENHBIX YpaBHEHUI C ABYMS MaTepua. YPABHCHI C AByM31 IICPEMCHHBIMH,
HepeMEeHHBIMH JMHEIHOTO ypaBHEHUS C IBYMS
Cucrembl ypaBHEHUH C ABYMsI IEPEMEHHBIMH. TICPEMCHHBIMH, PCIICHNA CHCTCMBI m.26,Ne1019,1022,
85. |I'padmueckuii MeToA peLIeHUs CUCTEMBI ABYX Paznartounpii | YPABHCHUM CIBYMA IICPEMCHHBIMU, 1024
JTUHENHBIX YpaBHEHUN C ABYMS MaTepua. ceoucmed ypaBHCHUU € JIByMA
ITepeMEHHBIMH MEPEMEHHBIMH.
= = Onucvléamsy: CBOMCTBA IpadrKa TMHEHHOTO
86. |Pewienue cucrem JIMHEHHBIX YPaBHEHUN pad - m.27,Ne1035,1042
METOOM 10 ACTAHOBKH Tpoexrop YpaBHEHUS B 3aBUCUMOCTHU OT 3HaYEHUN
b v
= = k03¢ puimeHToB, rpaduuecKuii METo
87. |Pemienue cuctem JIMHEWHBIX YpaBHEHUN Npe3CHTALU. (b > Tpag N A m.27, Ne1037,1039
METOJIOM [1OICTAHOBKH pEIIEeHUs] CUCTEMBI IBYX YPaBHEHUU C IBYMS
= = ——{TIepEMEHHBIMH, METO/I TIOJICTAHOBKU U METO/T
88. |Pemienue cucrem JIMHEHHBIX YPaBHEHUN PaznaTounsiii P ’ m.28,Ne1048,

METOAOM CJIOKCHHUA

MaTrcpuall.

CJIOKCHUA IJI1 pCIICHUA CUCTECMbBI IBYX

1050(1-3),1072




89. |Pemenue cucrem JIMHEHHBIX YpaBHEHUM JIMHENHBIX YPAaBHEHUH C ABYMS n.28, Ne1050(4-6),
METOJIOM CJIOKEHUS IIEPEMEHHBIMH. 1052,1060
90. |Pemenue cuctem JIMHEWHBIX YpaBHEHUM Cmpoums rpaduK THHEHHOTO ypaBHEHHS ¢ |11.28, Ne1062,1066,
METOJOM CJIOKEHUSA JIBYMsI IepeMeHHBIMU. Pemats cucremsl 1Byx 1068
91. |Pemrenue 3a1a4 ¢ MOMOIIBIO CUCTEM ITpoexTop, JMHEHHBIX YPABHEHUH C ABYMs m.29,Ne1079,1081,
JINHEMHBIX YpaBHEHUH npe3eHTanusl. MIEPEMEHHBIMH. 1083
92. |Permrenne 3a7a4 ¢ HOMOIIBIO CUCTEM PasnaTounbIit Pewamp TEKCTOBBIE 3a/1a4H, B KOTOPBIX m.29, Ne1091,1095,
JINHENHBIX YPaBHEHUH Marepual. CHCTEeMa JBYX JIMHEHHBIX YPaBHEHUH C IBYMS (1116
93. |Pemrenue 3ama4 ¢ MOMOIIBIO CUCTEM Tpenaxépsl a1st  |ICPEMCHHBIMU SABIISETCS MATEMATHYECKOM m.29,Ne1101,1103,
JINHEWHBIX YPAaBHEHUN ycTHOro cu€ra.  [MOJCIBIO PCAILHOTO MPOLEcca, 1 1105
94. |PemeHue 3a1a4 ¢ IOMOIIBIO CUCTEM WHTCPIPETHPOBATE PE3YIIBTAT PCIICHHA .29, Ne1097,1099,
JIMHCWHBIX YpaBHECHHUI CHCTCMBI 1112
. |O0o0buuTE NprobpeTeHHble 3HaHus, HaBblku | Tect «IIpoBepb
95. |IloBTOpEHUe u cucTeMaTU3amms y4eOHOTO Pa3naTounsrit o
vaTtepnana. MaTepHa. 1 YMEHHUS IO TeMe «CHUCTEMBI IMHEWHBIX ceds»
YpaBHEHUH C ABYMsI IEPEMEHHBIMM).
9 Konumponvnas paboma Ne 7 no meme O — Hayuutbcst npuMeHsTh TpruoOpeTeHHBIC . 24-29
" [«CucTemMbl JIMHEHHBIX YPABHEHUH C ABYMS - 3HAHUS, YMEHUs, HABBIKH, B KOHKPETHOMN
nepeMeHHbIMI ) JEATEIIbHOCTH.
IloBTOpEeHHUe U cMcTeMaTH3aNMA YuyeOHoro matepuajia. (6 4.)
YrpaxkHeHus 1 MOBTOPEHUS Kypcea 7 JlaTb BO3MOKHOCTh yYalIuMcsi: TpoBOAuTh  |mm.4-5, [IM.
97. |kmacca HCCIENOBAHUS CBSI3aAHHBIE C U3YUEHUEM No71,83,92.
CBOWCTB (pYHKIIMH, B TOM YHUCJIE C nm.6-9, JIM
HCII0JIb30BAHHEM KOMITBIOTEPA; HA OCHOBE Ne95,96,102
YrpaxHeHus Uil IOBTOPEHUS Kypca 7 rpaduKOB U3y4eHHBIX (DYHKIMI CTPOUTH . 10-13, IM
98. |kiacca Tpenaxépsl s |OoJee ca0KHbIe rpauKH, 0CO3HABATH Nel05,110,114,115
YCTHOrO cuéra.  |3HaYE€HUE MATEMAaTUKH JUI MOBCEIHEBHOMN nmn.14-17, IM
JKHU3HHM YeJIOBEKa. Nel21,125,124,126
99. |YmpaxHeHUs Ui NOBTOPEHU Kypca 7 IoiBeCTH UTOTH MO BBIIIOJHCHHIO n. 18-19, /IM
KJacca NPOEKTHBIX paboT. IIpeanonaraemele TeMbl: | No140,145,148.
100. |YnpaxHeHus Uil HOBTOPEHUA Kypca 7 1.CpaBHeHust 10 MOIYIIIO. . 20-23,
Kyacca g-AﬂHKBOTHHe Apoou. Nel57,160,181,189
.TaitHpl pOCTHIX YMUCEN. mm.24-29, IM
101. |YnopaxHeHus Uil HOBTOPEHUA Kypca 7 4 Marematyeckue hoKyCHL. Ne204.207.210

Ki1acCCa

5.Urpel u cTparerus.




O0600mHTh TPHOOPETEHHBIC 3HAHNU S, HABBIKU
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. Paznarounsii  |u HUS K . Hayuutbcs npuMeHsTh
102 Hrorosas koHTpoJibHas paboTa Ne8 1 Aato ymeHus 33 7 knacc. Hay4uTees npume
MaTepual. npuoOpeTeHHbIe 3HaHUS, YMEHHUS, HABBIKH, B
KOHKPETHOU JNESTENbHOCTH.
IloypouHoe muiaHupoBaHue Mo ajaredpe B 8 Kiaacce
No JlatsI Jlomaraee
§ Conepxanue Kon-Bo OcCHOBHBIE BUIbI YU€OHOH 1€ATEILHOCTH
ypoka s1ep IIPOBEACHUA | OGopynoBaHHe bt ¥ a ¢
(pa3nenbl, TeMBbI) 4acoB Yvyn

wiaH | (akr




I'nasa |. Panuonanbuble Boipaxkenusi. (44 yacoB)

1. Paunonansubie 1podu 1 IIpoekTop,
IpEe3CHTAIIHS.
2. Paunonansubie 1podu 1 TpeHamépL{ Binie:
YCTHOIr'O CU€Ta.
3. OcHOBHOE CBOMCTBO pallMOHAIBLHOM IpoOU 1 ITpoekTop,
TpE3EHTAIINS.
4. OcCHOBHOE CBOICTBO palMOHAIBHON IpoOU 1
5. OcHOBHOE CBOWCTBO pallMOHAILHOM IpoOU 1 PaznaTounsblii
Marepuait.
6. CrnoxxeHue ¥ BRIUUTAHUE PAIMOHAIBHBIX 1 Ipoexrop,
npo0elt ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMU TpE3EHTAIIHS.
7. CrnoxeHue ¥ BRIUUTAHNE PAITIOHATBHBIX 1
npoOelt ¢ 0OIMHAKOBBIMY 3HAMEHATEIISIMU Paznatounsrii
8. CrnoxeHue ¥ BRIUUTAHNE PAITIOHATIBHBIX 1 Marepuan
npoOelt ¢ 0OIMHAKOBBIMY 3HAMEHATEIISIMU
9. CrnosxeHure ¥ BBIYUTAHHUE PAllMOHAIBHBIX 1
npobeii ¢ pa3HbIMU 3HAMEHATEJISIMU ITpoekTop,
10. [Cno>keHue U BhIUNTAaHNE PAMOHAIBHBIX 1 IPE3CHTAIINS.
npobeii ¢ pa3HbIMU 3HAMEHATEJSIMU
11. |CnoxeHue U BbIUUTaHUE pAllOHATbHBIX .
npobeii ¢ pa3HbIMU 3HAMEHATEJISIMU ! l\f;;é[a;;;mm
12. |CnoxeHue U BbIUMTaHUE pAllIOHATbHBIX 1 P
Ipobeii ¢ pa3HbIMU 3HAMEHATEJISIMU
13. |CnoxeHue U BbIUUTaHUE pallIOHATbHBIX 1 Pasnarounsrit
Ipo6eii ¢ pa3HbIMU 3HAMEHATEJISIMH MaTepHa
14, |CioxeHne 1 BBIYMTAHNE PALMOHATBHBIX PasnaTounsii
Ipobeii ¢ pa3HbIMU 3HAMEHATEISIMH 1 MaTepuai
15. |KonTpoabHas padora Ne 1 mo teme 1 Pazpgarounsrit
«PanuoHaJbHbIE IPOOH Marepual.
YMHOXEHHUE U JeJIEHUE palluOHAIbHBIX I[MpoekTop,
16. npo0eii. Bo3Benenue panmoHanbHOM qpodu B 1 IPE3CHTALIN.

CTCIICHDb

Tpenaxépsl 151

Pacnosznasams niensle paliMoHAIBHbBIE
BBIpAKECHUS,
JpoOHbBIE PallMOHAJIbHBIE BHIPAKEHUS,
IIPUBOJUTH IPUMEPBI TAKUX BBIPAKECHUN.

Dopmynuposams.

onpeoeneHus:

PaIMOHAIBHOTO BBIPAYKEHUS,
JIOITYCTUMBIX 3HAYCHUH TTEPEMEHHOM,
TOXJIECTBEHHO PAaBHBIX BBIPAKECHUM,
TOX/1ECTBA,

PaBHOCUJIbHBIX YPaBHEHUH,
pPalMOHAIBHOTO YPABHEHUS,
CTEIEHU C HYJIEBBIM IOKA3aTeNEM,
CTEIEHU C LEJIbIM OTPULIATEIIbHBIM
MIOKa3aTeleM,

CTaHJAPTHOIO BUJA YUCIIA,
00paTHON IPONOPIUOHATBHOCTH;

ceoticmea; OCHOBHOE CBOMCTBO palliOHaIbLHOM
npobwu,
CBOMCTBA CTEIEHH C IIEJIBIM ITOKa3aTeIeM,

y k.
ypaBHEHUH, QYHKIUH Y = — ;
X

npaesuia:

§1,Ne4,6,21,22

§1,\e 8,10,12.

§2,Ne28,31,35,63

§2,Ne38,41,43,45

§2,Ned7,49,51,53
56,59

§3,N069,71,73

§3,Ne75,77,79

§3,Ne80,82,84,86
88,90

§4,99,100,101

§4,Ne105,107,
109(1,2)

§4, Ne109(3,4),
111,113(1-3)

§4,Ne113(4-6),
116,

§4, Ne 118,120

§4, Nel23,125

[ToBTOpUTH
nm.1-4

§5, Nel145,147,
150




YMHOXKEHUE U JIETIEHUE PALIMOHAIBHBIX YCTHOrO cuéra.
17. npobeii. Bo3Benenue parmoHansHOM 1pooH B
CTEIICHb
YMHOXKEHUE U JIETIEHUE PALIMOHAIBHBIX
18. npo6eii. Bo3Benenue panmoHansHOM 1pooH B
CTEIICHb Pa3gatounsriit
YMHOXKEHUE U JIETICHUE PALIMOHAIBHBIX marepuan
19. npo6eii. Bo3BeneHnue panmoHansHOM 1pooH B
CTEIICHb
ToxnecTBeHHBIE TTPEOOpPa30BaAHUS IpoexTop,
20.  |panvoHANBHBIX BEIPAKEHUIM TPe3CHTaLHUsL.
Tpenaxepsl 1
YCTHOIO CYETA.
21. |ToxmecTBeHHBIEC MPe0OpPa3OBaAHUS Pazgarounsit
palMOHAIBHBIX BBIPAKEHUN marepuan
22. |ToxxmecTBeHHBIC MPe0Opa3OBaHUS Pa3naTouHbIii
palMOHAIBHBIX BBIPAKEHUN marepuail.
23. |ToxnectBeHHbIe MpeoOpa3oBaHUs Tpenaxépsl s
palMOHAIBHBIX BBIPAKEHUN YCTHOTO cuéTa.
24. |ToxnecTBeHHbIE TpeoOpa3oBaHU Paznarounsrit
palMOHAIBHBIX BBIPAKEHUN MaTepHual
25. |ToxnecTBeHHbIe MpeoOpa3oBaHUs Paznarounsrit
palMOHAIBHBIX BBIPAKEHUN MaTepual
26. |ToxnecTBeHHbIe MpeoOpa3oBaHUs PasnmaTounbni
palMOHAIBHBIX BBIPAKEHUN MaTepual
KonTpoabHast padora Ne 2 o teme: .
217. Pazparounsrit
«ToxnecTBeHHbIE MPEOOPa30OBaAHUA
- Marepuai
PALMOHAJIBHBIX BbIPAKEHUI
28. |PaBHOCWIBbHBIE ypaBHEHU. PanioHanbHbIe IpoexTop,
YpaBHEHUSA Hpe3eHTanusl.
29. |PaBHOCWIBbHBIE ypaBHEHU. PanioHanbHbIe Pazpgarounsrit
YpaBHEHUS Marepuall.
30. |PaBHOCUIBHBIE ypaBHEHUs. PanioHanbHbIE Paznarounsiin
YpaBHEHUS Marepuail.
31. |CremneHs C 1ENbIM OTPULIATETBHBIM IIpoekrop,

IIOKa3aTcCJICM

mpe3cHTal M.

CJIOKEHHUS,
BbIYMTAaHHA,

YMHOXEHUA,

JeNIeHus PoOeid,

BO3BECHUS APOOH B CTETICHB;

yenosue paBeHCTBa ApoOu HYIIO.

/[oka3blieamb CBOMCTBA CTEIICHU C LIEIBIM
MOKa3aTeJIeM.

Onucvieams TpadUUeCKil METOT PEIICHUS
YpaBHEHHUH € OJHON IEPEMEHHOM.

Ilpumensims OCHOBHOE CBOMCTBO
parmoHAIBHOM IPOOH IS COKpAIIEHHUS
U ipeoOpa3zoBaHus ApoOei.

[TpuBoauTH APOOH K HOBOMY (00IIEMY)
3HaMEHATEJIO.

Haxoautb cymmy, pa3HOCTb, IIPOU3BEICHHUE H
YacTHOE APOOECH.

BBITIOTHATE TOXKIECTBEHHBIE TTPEOOpa30BaHUS
palMOHAIBHBIX BHIPAYKECHUH.

Pewamsb ypaBHEHHs C IEpEMEHHOM B
3HaMEHaTeNe IPOOH.

Ilpumensimsb CBOKCTBA CTEIEHU C LEIBIM
nokasaresem JUisi mpeoOpa3oBaHus

BBIPaKCHUM.

3anucvieams 4uciia B CTaHJApTHOM BUC.

§5,Ne152,154,
172

§5,Ne156,159,
161

§5,Ne163,165,
167,175

§6, Ne177(1-4)
179(1,2),
181(1.2)

§6 ,177(5-8),
179(3,4)

§6,N0183,185,
187(1)

§6,Ne187(2),
189,191

§7, Ne208(1-5),
222226

§7,Ne224,225

§7,Ne227,228

[ToBTOPUTH
nm.5-7

§8,N0208,210,
213(1-3)

§7,Ne213(4-6),
216,218, 218

§7,220,21

§8,Ne233,235,
239




32. |CreneHb ¢ 1eIbIM OTPUIATEILHBIM 1 ITpoexrop, §8
110Ka3aTeJIeM TPE3CHTAIINSL. Buinonnsms nocTpoeHue U uTeHue rpaduka Ne241,243,247
33. |CreneHb ¢ 1eIbIM OTPUIATEILHBIM 1 PyHK B 5 §8,Ne249,253,
MoKa3aresieM YHKIVH Y = X 255
34. |CreneHp ¢ 1eIbIM OTPHIIATEIbHBIM 1 Paszmarounsiil §8,Ne257,261,
IOKa3aTeJIEM MaTepHall. 264
35. |CBoiicTBa CTENEHH C 1EJIBIM ITOKA3aTeIeM 1 Tpenaxeps 11st §9,Ne275,277,
YCTHOTO Cuéra. 279
36. |CBoiicTBa CTEIEHH C IIEJILIM [IOKA3aTeIeEM 1 §9.Ne281,283,
285
37. |CBoiicTBa cTENEHH C IEJIBIM ITIOKA3aTEIEM 1 Ipoexrop, §9,Ne287,290,
Hpe3eHTalus. 294
38. |CBoiicTBa CTENEHH C IEJIBIM ITIOKA3aTEIEM 1 §9,Ne297,299,
PasnmaroyHsiit 301
39. |CBoiicTBa CTEIEHH C IIEJILIM [OKA3aTeIeEM 1 MaTepual. §9,Ne302,303
40. ko IIpoekTop,TpeseH §10,
DyHruma y == ¥ e€ rpagux 1 Tanms, Ne314,Ne316,318
41. k. . §10,
QyHkuus y = ; u €€ rpaduk 1 PazmaTounsrit Ne321,323.325,
" MaTepual. §10
42. |®yukuus y=— u eé rpadpux TpenaxEpsr st '
X 1 YCTHOTO CUéTa. N9329,3;%2,334,3
43. | KIS Y = K 1 eé roabux Pa3zpgaTtounsbri §10,
yuku Y =" wed rpad 1 MaTepual. Ne338,341,343
44 KonrpoabHnas padora Ne 3 mo reme: P a3 18 TOUHEL Hayunthcs npuMeHaTs TpuoOpeTeHHbIE [ToBTOpUTH
" |«PannoHaIbHBIE YPABHEHHSD) 1 A 3HaHUSs, yMEHUS, HABBIKU, B KOHKPETHOU . 8-10
MaTepual.
JIEATEILHOCTH.
I'naBa Il . KBaapaTuble kopHu. JleiicTBUTEIbHbIE YA, (25 yacoB)
— 7
45, q)y{{KmM y=X 1 IMpoexkrop, §11,
1 e€ rpaduk pe3eHTanus. Onucwvieams: IOHATHE MHOXKECTBA, Ne351,354,369
26. CDYHKI_II/ISI y = X2 ! PaBI[aTO‘IHHﬁ 3neMegTa MHOJXKCCTBA, . §11N9,356,358,3
U e rpaduk - CITOCOOBI 3aJJaHUSI MHOYKECTB; 60
47, |Oymiuus y = i . Tpenanips s | MHOKECTBO HATYPATBHBIX THCEI, §11, Ne362,365,

u e€ rpauk

YCTHOT'O CYETA.

MHOKECTBO LICJIBIX YHCCII,

366,367




48. |KBanmparusie kopHu. ApudmMernaeckuit ITpoektop,
KBaJPaTHBIA KOPEHb Hpe3eHTALHSI.
49. |KBamgparHbie KOpHU. ApU(PMETUICCKHIA PaznaTounsrit
KBaJPaTHbII KOPEHb Marepuail.
50. |KBagpaTHbie KOpHU. Apr(pMETHUSCKUAN Tpenaxéepsr s
KBaJ[paTHBII KOPEHb YCTHOrO c4€Ta
51. |MHOXECTBO U €r0 3JIEMEHTHI [Tpoekrop,
NpEe3EHTALHS. .
52. |MHOECTBO U €TI0 3JIEMEHTHI Tpenaxepnl s
YCTHOIr'O CU€CTa.
53. |[loammuoxecTBO. Onepanuu Haj Ipoexrop,
MHOKECTBAMH Hpe3eHTaIHSI.
54. |[loagmuoxectBo. Onepanuu HaJ Pazngatounsrit
MHOKECTBAMH Marepuanl.
55. |[YucioBBIE MHOXKECTBA Ipoekrop,
Hpe3eHTAIHSI.
56. |YucioBble MHOXECTBa Pasparounnnii
Marepual.
57. |CgoiicTBa apuMeTHUUECKOTO KBAPATHOTO Ipoekrop,
KOPH MIPE3EHTAUS
58. |CBoiicTBa apu(MeTHYecKoro KBaJpaTHOrO
KOpH: PazmaTounsrit
59. |CBoiicTBa apu(MeTHYecKoro KBaJpaTHOrO Marepuainl.
KOpHA Tpenaxeépnl a4
60. |CgoiicTBa apuhMeTHUECKOTO KBAPATHOTO YCTHOTO cuéTa
KOpHS
ToxnecTBeHHble MpeoOpa3zoBaHUs
61. BBIpAXKEHUH, COJIepKaIUX KBaJIpaTHbIE Hpoexrop,
’ MpEe3eHTalUs
KOpHHU
ToxnecTBeHHble MpeoOpa3zoBaHUs Pazpgarounsrit
62. BBIPAXKEHUH, COJIepKaIUX KBaJpaTHbIE Marepual.
KOpHHU
63 ToxaecTBeHHbIe MpeoOpa3zoBaHuUs

BBIpXKEHUH, COIEpIKAIUX KBaJIpaTHbIE
KOPHHU

MHO’KECTBO PAllMOHAJIbHBIX YHCEII,
MHO’KECTBO JCHUCTBUTENBHBIX YHACEI U CBSA3HU
MEK1y ITUMH YHUCIIOBBIMU MHO>KECTBAMMU;
CBSI3b MKy OCCKOHEUHBIMH JIECATHYHBIMH
JIpOOSMH U palliOHATIBHBIMH,
MppalMOHAIbHBIMU YHCIIAMMU.

Pacnosnasams pannoHalbHbIE U
VUPPALMOHAIIBHBIE YHCIIA.

IIpuBOAUTE IPUMEPHI PALIMOHAIIBHBIX YUCEN U
VUPPALMOHAIIBHBIX YUCEL.

3anucvlieams ¢ ToMo1IbIO GOPMYI CBOMCTBA
NEUCTBUH C NEUCTBUTEILHEIMA YHUCIIAMU.

Dopmynuposams.

onpeoeneHus:

KBaJIPAaTHOTO KOPHS U3 YKCTIA,
apu(QMeTUYECKOTO KBaJPaTHOTO KOPHS U3
yucia,

paBHBIX MHOKECTB,

MO/IMHOXKECTBA,

nepecedeHrs MHOXKECTB,

00beIMHEHHS] MHOYKECTB;

ceoticmea: GpyHKIHH Y = X°, apuPMETHIECKOTO
KBaJ[PaTHOTO KOPHS, PYHKIMH Y = Jx.

Jloka3bIBaTh CBOMCTBA apU(PMETUYECKOTO
KBaJIPATHOTO KOPHSI.

Cmpoumps rpaduku QyHKIUN Y = Xeuy= Jx.
Ipumensimsb NOHATHE ApUPMETUIECKOTO
KBaJIpaTHOTO KOPHs JUIsl BBIYMCIICHUS
3HAYECHUI BBIPAKECHUM.

Ynpowamu BbIpaykeHus, coaepxane
apupMeTHUeCcKre KBaIpaTHbIe KOPHHU.

§12,N0380,384,
386

§12,N0388,390,
392

§12, Ne398,400,
402,404,406

§13, Ned10,412,
415

§13,427,434, 435

§13, Ne430,432,
436

§14, Neddl,444,
462

§14, No451,454,
457, 459

§15, Ned70,474,
486

§15,Ne476,479,
481

§16, Ned97,499,
501

§16, Ne513,517

§16, Ne518, 519

§16,Ne520,526

§17, Ne528,575

§17,Ne530,532,
535,537




ToxnecTBeHHbIe TpeoOpa3oBaHUs

Pewars ypaBHEeHusI.

§17, Ne,564,565,

64. BBIPOKEHUH, COJICPKAIIUX KBAPATHBIC 1 Tpenaxépnl i |CpaBHUBATH 3HAYCHHSI BBIPAKECHUH. 569,571,573
KOPHH YCTHOTO C4€Ta. | BRINOJHATH NPEOOPa30BaHKUE BBIPAKEHHH C
ToxnecTBeHHbIE TPe0Opa3oBaHUs IIPUMEHEHHEM BbIHECEHUSI MHOXUTENS u3-nio |§17, Ne566,568,
65. BBIPAKECHUI, COACPKAILNX KBAIpaTHbIE 1 3HaKa KOPHS, BHECEHHS] MHOKHUTENS 1o 3HaK | Ne570,572
KOPHH KOPHSIL.
66. |DynKmus y = \/; 1 eé rpaduk . TpoexTap, BrII0IHSITE 0CBOOOXKIEHHUE OT §18,
npe3eHTaLA. HppanuoOHaIbHOCTHU ]i 3HameHaTene Ipoou, Ne582,584,586,
aHAJIM3 COOTHOIICHUIA MEX Ty YUCIIOBBIMU
67. |Oynxuusa y= N rpaduk 1 MHOJKECTBAMH U MX dJIEMEHTaMH §18,
PasnmaroyHsiit Ne589,591,593
68. |®ynkums y = /X 1 eé rpadux 1 Marcpuar. §18, Ne595,597
KonrpoJubHas padora Ne 4 o reme: . |HayuuTbcs mpuMeHSTh MPUOOPETEHHBIE IToBTOpPUTH
69. . Pa3naTounsrit N
«KBagparHbie kopHU. /lelicTBUTE/IbHbIE 1 - 3HAHWS, YMCHUS, HABBIKHA, B KOHKPETHOM mm.11-18
YHCJIa» JICSATSIILHOCTH.
I'nasa I1l. KBanparHbie ypaBHenus. (26 yacos)
70 KBagparHble ypaBHeHMs. Perienne HenoaHbIX 1 Ipoekrop, Pacnoznasams v npuBOIUTH MPUMEPHI §19,
" |KBaJIpaTHBIX ypaBHCHUI IIpEe3EHTaLUs. KBaJIpaTHBIX YPAaBHEHUW Pa3IMYHBIX BUJIOB Ne618,622,625
7 KBanpartHeie ypaBHeHUS. PerneHne HEMOMHBIX 1 Tpenaxépsl mnst | (TIOJHBIX, HEMOJIHBIX, TPUBEAEHHBIX), §19, Ne627,628,
" |KBaJpaTHBIX YpPaBHCHHM YCTHOT'O CUETA. KBAJIPATHBIX TPEXWICHOB. 631, 634
KBanparsble ypaBHeHUs. PelieHne HEMOIHBIX Pa3aTounsblii §19,
2. KBaJPaTHBIX YpaBHCHUM 1 MaTepHal. Onucvieams B 00LIEM BHJIE peHleHvPIe Ne641,646,648
73, dopmyia KOpHEW KBapaTHOTO YPaBHEHUS 1 IMpoexrop, HETOIHAIX KBALPATHEIX YPaBHEHHH, §20,Ne658,660,
[IpescHTatiA. Dopmynuposams. 662
74, @opmyia KOpHEW KBapaTHOIO YPaBHEHUS 1 onpedenenus: §20,Ne664,671,
— _ |ypaBHeHus nepBoii crerneHy, 673,685
75, dopmyra KOpHEH KBaJIpaTHOTO ypaBHEHUS 1 PazgaTouHslii KBAJPATHOTO yPaBHEHHUS; §20,Ne667,669,6
_ MatepHal. KBaJIpaTHOTO TPEXUJICHA, 75,677
76, dopmyia KOpHEH KBaJIPaTHOIO ypaBHEHUS 1 JIMCKPUMUHAHTA KBAAPATHOTO YPABHEHUSA 1 §20,Ne687,689,
KBaJIPaTHOTO TPEXUJIEHA, 692,694,696
77 Teopema Buera 1 ITpoekTop, KOPHSI KBaJPaTHOTO TPEXUICHa; §21Ne708,710,
TIPC3CHTALMA. OWKBaZpPaTHOTO YPaBHEHHUS; 712,714
78 Teopema Buera 1 Tpenaxépsl s §21Ne716,718,
' YCTHOTO CU€Ta. 720,723,




79, Teopema Buera Paznarounsri
Marepual.
80. Konmponvnas paboma Ne 5 no meme Paznarounsrit
«Keaopammnuie ypasnenus MaTepHall.
81. |KBampaTHbIil TpEXUIICH [Tpoexrop,
Hpe3eHTaLus.
82. |KBamparublii TpEXUIeH Pasmarounsrii
MaTepual.
83. |KBampaTHbIil TpEXUIieH IIpoexrop,
Hpe3eHTalus.
84. |Pemenue ypaBHEHUMN, CBOIAIINXCS K IIpoexTop,
KBaJPaTHHIM YPAaBHCHUSIM Hpe3eHTaIus
85. |Pemienue ypaBHeHUIA, CBOASIIMXCS K
KBaJPaTHBIM YPAaBHCHUSIM
86. |Pemrenme ypaBHEHHH, CBOIAIMIMXCS K .
KBa)IpaTHI)}g\)/I ypaBHeI;I/ISIMJI - PasparoumpIit
- MarepHual
87. |Pemenue ypaBHEHUMN, CBOIAIINXCS K
KBaJI[paTHBIM YPABHEHUSIM
88. |Pemienue ypaBHEHUIA, CBOAAIIMXCS K
KBaJI[paTHBIM YPABHEHUSIM
89 ParmonanbpHble ypaBHEHHUS KaK
" |MaremaTHyecKue MOJEIHN PeaTbHbIX
CUTYyalUii [poexTop,
ParnmonanbpHble ypaBHEHHUS KaK OpE3CHTANNA.
9. MaTeMaTUYECKUEe MOJICTN PEaTbHbIX
CUTYallUii
PaunonanbHble ypaBHEHHUS Kak
1. MaTeMaTUYeCKUEe MOJICTN PealbHbIX
CUTYalU!
92, PaunonanbHble ypaBHEHHUS Kak [——
MaTeMaTUYeCKUEe MOJICTU PealbHbIX
N Marepual.
CUTYyaLUH
03 PannonanbHbIe ypaBHEHHUS Kak

MaTEeMaTUYECKUE MOJEIU PEAIBHBIX
CUTYyaLUH

c60licmea KBaIpaTHOTO TPEXUIICHA;
meopemy Bueta n o0paTHylo il Teopemy.

3anucvieamsb 1 T0Ka3bIBaTh (GOPMYITy KOpHEH
KBaJPaTHOTO yPaBHEHHUSI.

HccnenoBaTh KOINYECTBO KOPHEH
KBaJPaTHOTO YPaBHEHUS B 3aBUCIMOCTH OT
3HaKa ero JUCKPHUMHUHAHTA.

[lokasvieamv meopembi:

Buera (npsimyto 1 00paTHy10),

0 Pa3JI0KEHUU KBAJPATHOTO TPEXUWICHA Ha
MHOYUTENH, O CBOMCTBE KBaJIPaTHOTO
TpEXWIEHA C OTPULATEIBbHBIM
JTUCKPUMHUHAHTOM.

Onucvieams Ha IPUMEPAX METOJ1 3aMEHbI
MEPEMEHHOM ISl PEIICHUS YPABHEHUH.

Haxooumwv xopHU KBaJIpaTHBIX YPaBHEHHI
pa3IMYHBIX BUJOB.

[Ipumensats Teopemy Buera u oOpaTHyto eif
TEOopeMy.

BhInosHATE pa3noskeHne KBaJIpaTHOro
TpEXuieHa Ha MHOXKHUTEIH.

Haxoautb KOpHU ypaBHEHHI, KOTOpbIE
CBOJSTCS K KBaJPATHBIM.

CocTaBnsTh KBaJIpaTHbIE YPABHEHUS U
YpaBHEHMS,

CBOJILIMECS K KBAJPAaTHbIM,

ABJIAIOIINECS MAaTEMAaTHUECKUMU MOJIENSIMU
peabHBIX CUTYalui

§21Ne732,734,73
5,738

IToBTOpPUTH
nm.19-21

§22,No754,769,
770

§22,No756,758,7
60

§22,No762,764,
766,768

§23,Ne776,778,
780

§23,N0782,784,7
86

§23,Ne788(1-3),
790,7792(1)

§23,Ne788(4-
6),792(2),795

§23,Ne792(3),
793,796

§24,Ne804,806,
834

§24,Ne811,813,
818

§24,Ne2809,820,

§24,Ne 823,825,
828

§24,Ne827, 830




PannonansHbie ypaBHEHUS Kak §24,829,831
94, IIpoexTop,
MaTeMaTUYeCKHE MOJCTU peaTbHBIX 1 npeseHTAIIA
CUTyalui )
95. |Koumponvnas paooma Ne 6 no meme Paznarounsrit Hayurhest mpuMeHATs HpHO6peTeHHHE Hosropus
N 1 3HAHUs, YMECHMs, HABBIKH, B KOHKPETHOU nn.22-24
«IIpuMeHeHHEe KBAAPATHBIX YPABHEHUI1» MaTepual.
JICSITCIILHOCTH.
IToBTOpEHUE U cUcTEMATH3ANUS Y4eOHOro MaTepuaa. (7 4.)
96. |YmpaxHeHUS IS TIOBTOPEHUS Kypca 8 1 M O06001muTh MpHOoOpeTeHHbIe 3HaHus, HaBbIKK U [[IM. No71,83,92.
KJlacca yMeHus 3a 8 Kiacc. Ne95,96
97. |YmpaxHeHUs /s IOBTOPEHUS Kypca 8 1 M Hayuutbcst npuMeHsTh MpuoOpeTEeHHBIE JAM Ne105,110,
KJacca 3HaHMS, YMEHUS, HABBIKH, B KOHKPETHOM 111,115
98. |YmpaxHeHus ISl IOBTOPEHHS Kypca 8 1 M ACATEITHHOCTH. JM Nel21,125,
Kjacca 124, 126
99. |YmpaxHeHHSs JIs IOBTOPEHUS Kypca 8 M JAM,Ne157,160,
1
Kjacca 181,189
100. |YmpaxHeHwus JUTsl MOBTOPEHUS Kypca 8 1 M JAM No204,207,
KJlacca 210
101. |YnpaxHeHus Juisi MOBTOPEHUs Kypca 8 1 M JAM, No213,215
KJjlacca
102. HroroBasi KOHTpoJLHast padoTa Ne7 1 Pasniatoumbiii HoTopue
Marepual. . 1-24

IHoypouHoe miiaHupoBaHue nmo ajareope B 9 kiacce




Ne C K Jatsl
OJlep>KaHue 0JI-BO .
ypoka P IIPOBEACHNA O6opynoBanue OcHoBHBIE BUABI YueOHOH nesitensHOCTH (YY)
(pa3znenbl, TeMbI) 4acoB
wiaH | Qakr
I'nasa |. HepaBencrBa. (20 yacoB)
1. |YwucnoBble HEPABEHCTBA 1
[Tpoekr
5 T POCKTOP, Pacnosnasams 1 IpuBOINTE TPUMEPHI YUCIOBBIX
IPE3CHTAIUS.
. HCJIOBbIE HEPABEHCTBA 1 p 1 HEPABCHCTS,
" HEPABEHCTB C IEPEMEHHBIMH,
3.  |YwucioBbie HEpaBEHCTBA Tpenax)eps 11st N . . .
1 . JMHEHBIX HEPABEHCTB C OJHON EePEMEHHOM, IBOMHBIX
YCTHO I'0 CcU€cTa.
= HEPABEHCTB.
4.  |OcHOBHBIE CBOWCTBA YHCIIOBBIX HEPABEHCTB 1 ITpoekTop,
IPE3CHTAIHSL.
> > Dopmynuposams.
5.  |OcHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB PaznaTounsrit
1 onpeoenieHus; CPAaBHEHUS JBYX YUCEIL,
MaTepHal. . .
pellleHrs HepaBeHCTBA C OJIHOM NMepeMEHHOMH,
CrnosxeHre 1 yMHOXKEHUE YHCIIOBBIX
6. ITpoekTop, PaBHOCHUJIbHBIX HEPABEHCTB,
HepaBeHCTB. OLeHNMBAaHUE 3HAYEHUS 1 . .
BHIPAKEHE Ipe3eHTaINs. peIlIeHNs CUCTEMBI HEPABEHCTB € OJIHOM MepeMEeHHOH,
00J1acTH ONIPEICIICHUS BBIPAKECHHUS;
7 CrnosxeHre 1 yMHOXKEHUE YHUCIIOBBIX
" |nepaBeHcTB. O1leHMBaHHE 3HAYCHUS 1 .
. c60ticmaa YNCIOBBIX HEPABEHCTB,
BBIPAKCHUA PaznaTounsiii
CJIOKEHHS] U YMHOYKEHHS YUCIIOBBIX HEPABEHCTB
3 CrnosxeHre 1 yMHOXKEHUE YHUCIIOBBIX MaTepHan
" |nepaBeHcTB. O1leHMBaHHE 3HAYCHUS 1 . .
/lokazvieams: CBOMCTBA YHCIOBBIX HEPABEHCTB,
BBIPAKEHUS
5 q — — TEOPEMBI O CII0)KEHUU U YMHOKEHUU YHCIIOBBIX
. €paBEeHCTBA C OJIHOM MepeMeHHOM 1 HEPABCHCTE.
IIpoekrop,
Pemenune HepaBeHCTB € OHON NIEPEMEHHO. IIPE3CHTAIIN. .
10. P a p 1 P . Pewams nuneiiHble HEpaBEHCTBA.
UncnoBble MPOMEKYTKU
11. |PemeHne HepaBeHCTB C OAHOH IEPEMCHHOH. 1 P i 3anuchIBaTh pelIeHNs] HEPABEHCTB M UX CUCTEM B BUJIE
UncnoBble MTPOMEKYTKU A3NATORHDIH
p YT _ _ MaTepua YHCIOBBIX MPOMEXKYTKOB, 00bETUHEHMUS,
12. |Pemenue HepaBEeHCTB ¢ OJHON MEPEMEHHOM. 1 MepEceUCHHS THCTOBHIX IPOMEIKYTKOB.
UucnoBbie MPOMEXYTKH
13. |Permrenune HEPABEHCTB € OHOM IEPEMEHHOM. 1 PasnaToynbiit PellaTh CHCTEMY HEPABEHCTB C OHOM TIepEMEHHOI.
UucnoBbie MPOMEXKYTKH MaTepHra
14. PeI_HeHI/Ie HepaBeHCTB C OHHOﬁ HepeMeHHOfI. Pa3[[aTOLIHBII\/JI OI_IeHI/IBaTL 3HAQUYCHUC BLIpa)KeHI/I}I.
YucnoBele IPOMEXYTKH 1 MaTepHa




15.

CucreMbl TMHENHBIX HEPABEHCTB C OJHOMI

IIpoexrop,

N3o00paxaTh Ha KOOPAMHATHOM MPSAMOM 3a/TaHHbIE

IIEPEMEHHON 1 HpEe3eHTalNsA. HEPaBCHCTBAMHM YHCJIIOBBIC IIPOMEIKYTKH
CucreMbl TMHENHBIX HEPABEHCTB C OJHOMN .
16. . TpeHaxépb st
IIEpEMEHHON 1 -
YCTHOIr'O CU€Ta.
C > " Paznarounsrit
17. HCTEMBI JII:IHeI/IHLIX HEPaBEHCTB C OJHOH 1 MaTepua.
nepeMeHHON
18. |CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOM 1
NCPEMCHHOU Pasnarounsiii
19. |CucreMbl IMHEHHBIX HEPABEHCTB C OJTHOM 1 MaTtepHuan
MEPEMEHHO N
KonTpoabHas padora Ne 1 nmo reme "
20. Tpenaxxépb st
«HepaBeHcTBa U cCHCTEMBbI HEPABEHCTB € 1 -
o . YCTHOIr'O CU€Ta.
O/IHOIi epeMeHHOH»
I'nasa II . Kpagpatnunas ¢pyuknus. (38 yacos
y
91 |TloBTOpEHHE M PaCIIMPEHHE CBECHHIA O . Tpoexrop,
yHKIMH IPE3EHTALINS.
22. |lloBTOpEHUE U paclIMPEHUE CBEICHUH O 1 PaznaTounsbIil 0
nucvlgamy
bymximn MaTepHALL HOHATHE (QYHKINH KaK MIPaBUIIa,
23. |lloBTopenue 1 pacIIMPEeHHE CBEICHHUH O 1 Tpenasxeper st YCTaHABJIMBAIONIETO CBA3b MEXKY 2IEMEHTAMHU JIBYX
byHKIMH YCTHOTO cuéra.
24. |Csoiicta GyHKIUH 1 TpoexTop, MHOKECTB.
TIPE3CHTAITHS.
25. |CgoiicTBa (hyHKIIUH 1 Pazmatounsiit @
MaTepHaIL. OPMYIUPOBAMD.
26. |CsoiicTBa GyHKINU 1 TpenaxeEpsl st onpeoenenus:
YCTHOTO CUéTa
27. |Kak moctpouts rpadux ¢pynkuuu y = kf(x), 1 IIpoekTop, HynA QyRKUIH;
ecau usBecteH rpaduk ynkumn y = f(x) TIPC3CHTALIMA.. POMEXYTKOB 3HAKOMOCTOSHCTBA (QYHKIINUH; DYHKIIHH,
28. |Kax moctpouTts rpaduk dyukimu y = kf(x), 1 Tpenaxépbl ms . (V6 .
ecnt m3ecTen rpaduk dyHKrmH Y = f(X) YCTHOTO CuéTa. BO3pacTarollell (yObIBarolel) Ha MHOXKECTBE;
29. |Kak moctpouts rpaduk ¢pynkmmu y = Kf(x), 1 ITpoexrop, KBaIpaTUYHOM (PYHKIIMH; KBAJIPAaTHOTO HEPABEHCTBA;
ecau n3BecTeH rpaduk yakuun y = f(x) IPE3EHTALIHS.




Kak moctpouts rpaduku ¢pyHKuui

. IIpoexrop,
30 y=1f(x) + buy=1f(x + a), ecu u3BecTen P P
IPE3CHTALUSL.
rpaduk ¢pynkipm y = f(X)
Kak nmoctpouts rpaduku KLU .
31. _ P r_'p ¢ (ymxn Pazpgarounsrit
y =f(x) + buy =f(x + a), eciiu u3BecTeH
B MaTepua.
rpaduk pyukipm Y = f(x)
Kak nmoctpouts rpaduku KLU .
32. _ P ip ¢ (ymu Pazngatounsrit
y =f(x) + buy =f(x + a), eciiu u3BecTeH
" MaTepual.
rpaduk ¢yukipm Y = f(X)
Kak nmoctpouts rpaduku KIUH
33. _ P _rp ¢ yrxn [Ipoextop,
y =f(x) + buy = f(x + a), ecnu u3BecTeH
IIpe3eHTanus
rpaduk dyukipm y = f(X)
34. |KBagparuunast pyHkuus, e€ rpaduk u
CBOIiCcTBa Pa3naTrounsrit
35. |KBagparuunast pynkuus, e€ rpadpuk u Marepuainl.
CBOICTBA Tpenaxépsol a1st
36. |KBagparuunas ynkuus, e€ rpaduk u YCTHOTO CYET
CBOWCTBA
37. |KBagparnunas pynkmms, e€ rpadux u IMpoexrop,
CBOMCTBA Mpe3eHTaIus
. |KBamparuunas Kuus, e€ rpaduk u .
38 E[ P ym pad PazmaTounsrit
CBOIICTBa vaTeDIaL
39. |[KBagparuunas pynkums, e€ rpadux u prai.
CBOWCTBA
40. |KoutpoubHas padora Ne 2 o Teme: Pa3pgarounsrit
«KBagparuunas pyHkums» MaTepual.
a1 Pemenue kBagpaTHBIX HEPABEHCTB
' [Ipoexrop,
IIPE3CHTAl M.
42 |PeleHue KBajpaTHBIX HEPABEHCTB
Tpenaxépsnl 151
43. |Pemienue kBapaTHbIX HEPABEHCTB YCTHOTO Cuéra.
Paznarounsii
44, |PeuieHue KBaJipaTHBIX HEPABEHCTB Marepual.

ceolicmea KBalpaTUIHON (PyHKINU;

npasuia OCTpoeHHsI rpaGuKOB PYHKIUN C TIOMOIIBIO

npeoOpa3oBaHuil Buja

J) = fx) +b;

f(X) — f(x + a); T(X) — kf(x).

Cmpoumbo rpaduku GyHKITUN C TOMOIIBIO

npeoOpa3oBaHuil Buja

fx) = ftx) + b;

fX) = ftx + @); f(x) — kf(X).

Cmpoumps rpaduK KBaIpaTUUYHOU PyHKIUH.

[To rpaduky kBaapaTHuHOM (HYHKIIUU ONUCHIBATH €€

CBOMCTBA.

Onucvieams CXeMaTUYHOE PACIIOJIOKEHHE apadoIbl
OTHOCHTEJIBHO OCH a0CLIUCC B 3aBUCHUMOCTH OT 3HAKa
cTapiero ko3¢duiuenTa u TMCKpUMUHAHTA

COOTBCTCTBYIOIICTO KBAAPATHOT'O TpéX‘-IJ'ICHa.




Pemrenne kBagpaTHbIX HEPABEHCTB

45, "
Tpenaxepsl s
YCTHOrO CuéTa, Pewams xBanpaTHBIE HEPABEHCTBA, UCIOJIB3YS CXEMY
46 Pemienne KkBagpaTHbIX HEPABCHCTB Paznatounbii PacIoJI0KeH s MapaboJIbl OTHOCHTEILHO OCH abCIHCC.
. Marepual.
47 | CHCTeMbI ypaBHEHUH € IBYMS TIEPEMEHHBIMU TIpoekTop, Onucvisams TpapUUECKUil METO PELIEHHS CHCTEMBI IBYX
IpE3EHTAIIHS. .
P H YpaBHEHUH C ABYMS TIEPEMEHHBIMH,
48. |Cuctembl ypaBHEHUN C IBYMS IEPEMEHHBIMU
M AABYMAL LIEP METO]T TIOJICTAHOBKHU Ml METOJI CIIOKCHHUSI JIUISI PEIICHUS
49. |Cucrtembl ypaBHEHUH C IBYMS TIEPEMEHHBIMU CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMCHHBIMH,
TpenasiCper s OJTHO U3 KOTOPBIX HE 5
— " X HE SIBIISCT .
50. |Cuctemsl ypaBHEHHII C IByMsI IEpEMEHHBIMU YCTHOTO CYeTa. s p TPACTCH IHCHHRIM
Pa3gaTounrri
51. |Cucrembl ypaBHEHUI C ABYMS TIEPEMEHHBIMU MaTepHail.
Pewiamp TexcTOBBIC 33]1a4H, B KOTOPBIX CHCTEMA JBYX
52. |Cuctemsl ypaBHEHUH C IBYMsI IIEpEMEHHBIMH YpaBHEHUH C ABYMS NIEPEMEHHBIMHU SIBISICTCS
Pelmene 3a0ad ¢ OMOIIBIO CHOTEM MaTeMaTHYeCKON MOJIENbIO pealbHOro Impolecca,
53. N . Ipoekrop,
YPaBHCHHH BTOPOH CTCIICHU Npe3eHTALH. U MHTEPIPETUPOBATH PE3YILTAT PEIIEHNS CUCTEMBI
54. |Pemenue 3agad ¢ mOMOIIBIO CUCTEM
ypaBHEHUI BTOPOU CTEIEHU
55. |Pemenue 3a/1a4 ¢ MOMOUIBIO CUCTEM Tpenaxepsr s
YpaBHEHUI BTOPOU CTETIEHU YCTHOrO CU€Ta.
Pewrenue 3aga4 ¢ moMoIbIO CUCTEM Paznarounbiit
56. |ypaBHEHMI BTOPOU CTEIICHU MaTcpuai.
Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM "
57. ~ & o m PasnaTtounsrii
ypaBHEHUI BTOPOIl cTeneHU
MaTepua.
KonTpoabHnas pabora Ne 3 o reme: .
58. . . Paznatounsrit
«Pemenue ypaneHuii u cucTemM ypaBHeHUI
MaTepua.

C ABYMS NNEPEMECHHBIMH

I'aasa IIl. DiieMeHTHI NpUKJIAAHOH MaTeMaTHKHU. (20 YacoB)




MaremaTuyeckoe MOJAETUPOBAHUE

IIpoekrop,

Ilpusooumsv npumepwvl: MAaTEMAaTUYECKUX MOJIEIEN

> ! Hpe3cHTan . pEaIbHBIX CUTYalUH; IPUKIAIHBIX 3a/1a4; IPUOINKEHHBIX

60. Maremaruyeckoe MOACITMPOBAHUC 1 TPCHZDKéPB{ AL BEJIMYMH; NCIIOJIb30BAHNS KOMOMHATOPHBIX MPABUII CYMMBI
YCTHOTO cHeTa. Y [TPOM3BE/ICHHUS; CITy4allHBIX COOBITHIA, BKITFOUAs

61 Maremaruyeckoe MoJeIHPOBAHNE 1 Paznarounsrit JIOCTOBEPHBIE H HEBO3MOYKHBIE COOBITHUS; OTIBITOB C
MaTepual. PaBHOBEPOSATHBIMU UCXOJJaMU; IPEJCTABIICHUS

62. IIpoueHTHBIE PaCUETHI 1 IpoekTop, CTAaTUCTUUYECKHUX JAHHBIX B BUJIE TA0JIULI, JUArPaMM,
Hpe3eHTaus. rpauKOB; UCTIOJIb30BaHUS

63. |IIpouenTHBIE pacYETHI 1 BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOIINX SIBJICHUM.

64. |IIpoueHTHBIE pacUETHI 1 Pasnarounblit Popayruposams: N N
MaTepHall. onpeodenenus: aOCOMOTHON MOTPENTHOCTH, OTHOCUTEILHON

65. |IIpnOMMKEHHDIC BEITHCIICHHS 1 MOTPEIIHOCTH, JOCTOBEPHOTO COOBITUS, HEBO3MOMXHOTO

66. [pu6IIKEHHbIC BHIYUCICHAS 1 IIpoekTop, COOBITHS; KIIACCHUYECKOE ONPEJIEIEHNE BEPOSITHOCTH;
IIPE3CHTAIINSL. npaguna: KOMOMHATOPHOE MPaBUIIO CYMMBI,

67. OcHoBHbIE MpaBUIa KOMOWHATOPUKU 1 TpeHa)KépB{ TSt KOMOMHATOPHOE MPaBUJIO TPOU3BEICHUS.
YCTHOTO cuéra. Onucvieams 3Tanbl pellieHns TPUKIATHON 3a/1auH.

68. OcHoBHbIE MpaBUIa KOMOWHATOPUKU 1 Paznarounsrit Tosachams u 3anuceieams GOPMYITy CIOKHBIX TIPOLEHTOB.
MaTepual. [TpoBOIUTH MPOLIEHTHBIE PACUETHI C UCTIOIb30BAHUEM

69 OcHOBHBIE IpaBUIa KOMOUHATOPUKU 1 PaznaTounslii CJIOKHBIX IPOLICHTOB.

' Marepual. Haxooumwb ToO9HOCTH IPUOIMHKEHUS TIO TaOIHIIE

70. |YacroTa 1 BEpOATHOCTH CIy4aifHOTO COOBITHS 1 IMpoexrop, npuOIMKEHHBIX 3HAUCHUH BeMUuHbI. Vcnonbs3oBaTh
Ipe3CHTaINS. pasznuyHbie GOPMBI 3aMMCH MTPUOTMIKEHHOTO 3HAYCHUS

71. |YactoTa u BEpOSITHOCTb CIIy4alfHOTO COOBITHS 1 Pa3znaTounslii BeMUYMHbI. OLleHUBaTh NPUOIIMKEHHOE 3HAUEHUE
MaTepual. BEJIMYMHBI.

72. |Kiaccuueckoe onpezeaeHue BEpOsSsTHOCTH 1

73. |Kiaccuueckoe onpezeaeHue BEpOsSsTHOCTH 1 ITpoekTop,
IIpe3CHTalUA.

74. |Knaccuueckoe onpezeaeHue BEpOssTHOCTH 1 IIpoexrop,
IIpE3CHTaAlUA

75. |HavanpHble CBEIeHUS O CTaTUCTUKE 1

76. |HawanpHble cBeleHUS O CTATHCTUKE 1 1Ipo6ooums onbITHI CO CIy4aiHBIMU Hcxonamu. [loscHATE
IIpoexTop, 3aMKCHIBaTh POPMYITY HAXOXKIEHUS YaCTOThI CITyYaitHOrO

77 HauanpHBIE CBCIOCHUS O CTATUCTUKC 1 mpe3cHTalusI. coObITHs. ONHUCHIBATE CTaTUCTUYCCKYIO OLICHKY BCPOATHOCTHU

cityyaitHoro co0bITHs. Haxoquth BeposTHOCTH CIlydyaifHOrO




COOBITUSA
B OIBITAX C PABHOBEPOSTHBIMH HCXOJAMH.
Onucwiéams 3TANbl CTATUCTUYECKOTO UCCIIEI0BAHUAL.

Paznarounsri
78. |KonTpoabHasi padota Ne 4 o Teme: Maé - OdopmitsiTh nHDOPMAITUIO B BUAE TAOIUI] U JHATPAMM.
«DJIeMeHTBI MPUKJIATHONH MaTeMATHKH P M3BiekaTh MHPOPMALUIO U3 TabIuI[ U quarpamm. Haxomuts u
IIPUBOAUTH NPUMEPHBI UCITIOJIB30BaHUA CTATUCTUYCCKUX
XapaKTCPUCTUK COBOKYITHOCTU AAHHBIX: CPCAHEC 3HAUCHUC,
MOJia, pa3Max, MeliaHa BEIOOPKHU
79.  |YmncnoBble MOCIENOBATENBLHOCTH IIpoexkrop, IIpusooumsv npumepwl: NOCIETOBATEIBHOCTEN; YUCIOBBIX
IPE3EHTALUS. MOCJIeI0BATEILHOCTEHN, B YaCTHOCTH apU(PMETHIECKON U
80. |YwucioBble mocie0BaTeIbHOCTH Pazmaro4nsrit reOMETPUYECKOMN MTPOrPECCHit; UCITOIB30BAHMS
MaTeprall MOCIIEIOBATEIbHOCTEN B PEaIbHOM KU3HU; 3a/1a4, B
81. |Apudmerndeckas mporpeccus IIpoexrop, KOTOPBIX pPacCMaTPUBAIOTCSI CYMMBI ¢ OECKOHEUHBIM
TTpE3CHTALNA. YHCJIOM CJIara€MbIX.
82. |ApudmeTnueckas nporpeccus Onucwvieams: IOHATUS TIOCIIEAOBATEIIFHOCTH, YICHA
. MOCJIeI0BATEILHOCTH; CIIOCOOBI 3a/TaHHsI
83. |ApudmeTHyeckas Mporpeccus Pasgarounsrii T10CIIe/IOBATEHHOCTH.
MaTepHaj Bviuucname diieHsl IOCIEI0BATENLHOCTH, 3aJAHHON
84. | Apudmernteckas nporpeccus (GopMyII0#i N-TO YsIeHAa UK PEKYPPEHTHO.
C — 0 Dopmynuposams.
85. yMMa N IEPBBIX YICHOB apu(PMETHUUECKOMN POEKTOP, onpedenenus: apubMeTHIeCKoii IPOTPECCHH,
IPOrpeccuu IPE3CHTAIINS. . )
. — FEOMETPUYECKON POTPECCHH;
86. |Cymma N TIEpBBIX HICHOB apUPMETHICCKOH 5 Cc601iCMEa YIICHOB TEOMETPUUECKOH U apu(MeTHIECKOH
MIPOrPECCUu Pa3znaTounsrii nporpeccHii
87. |Cymma N nepBbIX 4IEHOB apupMeTHIECKON MaTepuan 3adasams apUbMETHIECKYIO H TEOMETPHYECKYIO
porpeccnn IPOrPECCHU PEKYPPEHTHO.
88. |['ecomerpuueckas Iporpeccust TpoexTop, 3anucvieamo u noscrusmo GopMyIIsl 0OILETO YICHA
[PC3CHTATIIA. apuMeTHUIeCcKOi 1 reOMETPHUUECKON MPOTPECCHIA.
89. |['comeTpuyeckas mporpeccus p . 3anucvieams u 0okazvieams. GOPMyYIBI CyMMBI N IIEPBBIX
a3aTOYHBIN . . N
. YJIEHOB apu(PMETUUYECKOM U TEOMETPUUYECKOM MPOTpeccuit;
90. [['eomerpuueckas mporpeccus MaTepuan o
(bopMyITBI, BEIpAXKAIOLIUE CBOWCTBA YWICHOB
= apuMeTHUIeCcCKOi 1 reOMETPHUUECKON MPOTPECCHIA.
91. |CymMma N nepBBIX YJIEHOB FEOMETPUUECKON I[MpoekTop, . N
Buiuucnams cymmy 6eCKOHEUHOM reOMeTpUIecKoi
IIPOTPECCUHA MIpE3EHTaLUS. .
= = MIPOTPECCUU, Y KOTOPOU
92. |CymMa N mepBBIX YJICHOB F€OMETPHYECKOM Paznarounsrit 1q|<1
MIPOTrPECCUU MaTepuan I '
— — pencTaBiIsaTh OECKOHEUHBIE IEPUOUUYECKUE APOOH B
03. |Cymma GeckOHEYHOI reoMeTpHIecKOit IIpoexTop, BUIE OObIKHOBEHHBIX
nporpeccuu, y Kotopoii | q | <1 IPE3EHTALIHS.




IIpocsemenne, 2010.
Y cTHBIE 3aHATHS 110 MaTeMaTHKE B CTAPIIMX KiIaccax.
ITocobwme msa yuutens. A.S1. Kononos/ «Cronerne»/Mocksa,

1997

94. |Cymma 6€CKOHEYHOM reOMEeTPHIECKOM 1 Paznarounsri
IpOrpeccuu, y KoTopoii | g | <1 Marepua
95. |KonTpouabHasi pabota Ne 5 no teme 1 Paznarounsi
«YucI0BbIe MOCIEN0BATETbHOCTH) Marepua
IMoBTOpeHue u cucreMaTH3anus yueoHoro marepuaia. (7 4.)
96. |YmpaxkHeHus 11 NOBTOPEHUS Kypca 9 O06001UTh TPUOOPETEHHBIE 3HAHUS, HABBIKK U YMEHUS 32
KJjlacca 1 AM 9 knacc.
97. |Ynpaxsenus ans nosropenus kypea 9 1 M Hayunrtsca TPHMEHATE IpUOOpPETEHHbIE 3HAHUS, YMEHUS,
Kacca HaBbIKHW, B KOHKPCTHOU ACATCIIBHOCTH.
08. |YmpaxHeHHs I HOBTOpEHUs Kypca 9 1 M
Ky1acca
99. |YmpaxxHeHHs I HOBTOPEHUs Kypca 9 1 M
Kiracca
100. | YopaxHeHus 1J1st IOBTOPEHHS Kypca 9 1 M
Kiacca
101. | YopaxHeHus 1J1st IOBTOPEHHS Kypca 9 1 M
Kiacca
102. HTorosasi KOHTpoOJILHas1 padoTa Ne6 1 PasnaroHbiH
MaTepHal.
4. Oo6omaroriee MOBTOPEHUE B Kypce anreOpbl OCHOBHOM
VI1l. Onucanne y‘lﬁﬁHO — METOAMYECKOI0 M MAaTEPHAJIIBbHO - IKOJIBI/ E.A.CeMeHKo/KpaCHQHap;Ky6]—‘y, 2002
TEXHHYECKOro olecreyeHUus 00pa3oBaTeIbLHOM 5. OCHOBBI CTATUCTUKH U BEPOSITHOCTH/
AeATeTbHOCTH E.A.bynumoBud/Mocksa: poda, 2008
6. Maremaruka B pedycax, KpocCBOp/iax, YaiHBOpAAX,
IleyaTHbie mocoOwMs: kpunrtorpammax, 7 kinacc/C.C. Xynanasa/Mocksa: [lIkonbHas
npecca, 2003 («bubnuoreka xxypHana «MaTemaTuka B
denepabHBIA TOCYIapCTBEHHBIN 00pa30BaTEIbLHBIN IIKOJIE» BBIM.23)
CTaHIapT O01IEr0 00pa3OBaHUS. 7. Iuuypun JI.®. 3a ctpanuniamu yaeOHUKa anreOpbl/
[IpumepHbIE TTPOrpaMMbl OCHOBHOTO o01iero O6pa30BaHI/I5L JL.®.ITnuypun. — M: IIpocsernieHue, 1991.
Maremarnka.-(CtaHIapT BTOPOTO MOKOJICHHs).-M: 8. ®opMmupoBaHNE BEIYUCIUTEIHLHBIX HABBIKOB Ha YPOKaX

MmaTteMaTuku 5-9 knaccel/H.H. Xnesnrox/ M.:Mnekca, 2011
JIMHNSA YUeOHO-MEeTOAMYEeCKHX KOMILIEKTOB aBTOPOB




. Anrebpa — 7 kiacc: y4eOHUK JIs yHaIuxcst
oO1ieo0pa3oBarenbHbIX yupexaeHui/ A.I'. Mep3isik,
B.b.ITonouckuii, M.C.Sxup. — M.: Benrana — I'pad, 2012.
. AnreOpa — 7 kjacc: IMJIaKTHYECKUE MaTepHalibl: Tocooue
JUISL yJaiuxcst 001eo0pa3oBarenbHbIX yupexxaenui/ A.L .
Mepansk, B.B.Ilonouckuit, E.M.Pabunosuu, M.C.Skup. —
M.: Bentana — I'pad, 2013.

. Anrebpa — 7 knacc: metoauyeckoe nocooue/ E.B.bynko, A.T.

Mep3snsik, B.b.ITononckuii, M.C.Skup. — M.: Bentana —
I'pad, 2013.

. Anrebpa — 8 kacc: y4eOHUK IJIs yHaIuxcst
oOmreoOpa3oBareabHbIX yupexaenuit/ A.I'. Mep3isik,
B.Bb.ITononckuii, M.C.Sxup. — M.: Benrana — I'pad, 2012.

. AnreOpa — 8 KJacc:IMIaKTUYECKUE MaTEepHAIIbl: TOCOOUE /IS
ydaniuxcsi o0eo0pa3oBaTeIbHbIX yUPEKICHHM/

A.I''Mep3nsk, B.b.Ilononckuii, E.M.Pabunosuu, M.C.Skup.
— M.: Bentana — I'pad, 2013.

. AnreOpa — 8 knacc: metoauyeckoe nocooue/ E.B.bynko, A.T".

Mepsisak, B.b.Ilononckuii, M.C. SIxkup. — M.: Benrana —
I'pad, 2013.

. Anrebpa — 9 kiacc: y4eOHUK IJI yJaIIuxcs

o01eo0pa3oBarenbHbIX yupexaeHuid/ A.I'. Mep3isik,
B.b.ITonouckuit, M.C.SAxup. — M.: Benrana — I'pad, 2014.

. Aﬂre6pa — 9 xnacc: AUTAKTUYCCKUC MATCPHUAJIBI: rocooue

JUTSL ydaluxcsi 00111eo0pa3oBaTesbHbIX YUpEKISHU N/
A.I''Mep3nsik, B.b.Ilonouckuit, E.M.Pa6unosuu, M.C. Ikup.
— M.: Benrana — I'pad, 2014.

. Anrebpa — 9 knacc: metoauueckoe nocodoue/ E.B.bymko, A.T'.

Mep3snsik, B.b.ITonouckuii, M.C.Skup. — M.: Bentana —
['pad, 2014.

Texanueckue cpeacTsa ooyuenus (cpeactsa UKT)

HoyTtOyk.
HNHTepakTuBHAs JOCKA.
MynbTUMEUITHBIA IPOECKTOP.

DVD — nucku .

R N

JIeMOHCTPAIIMOHHBIE TOCO0OUS

=

Mopenu reoMeTpudecKux Quryp.
Pazmarounslii MaTepuan mo pazzgenam anredpsr 7-9 K.

no

VIlI. Ilnanupyemblie pe3yJibTaThl H3yYeHUs Y4eOHOIr0 npeaMeTa «Aaredpa»

1lo okonuanuu uzyueHus Kypca y4auwjuticst 00IHCeH yMenb.:

Auredpa - 7/

Hcnonvzosamo IIpHU PCHICHUHU MATCMATUYCCKUX 3aJa4, UX 00OCHOBAHWH H IIPOBCPKE HaﬁHeHHOFO peUiCHUsA 3HAHHC O:
- HaTypaJbHBIX, LCJIbIX, PAllMOHAJIbHBIX, HPPAlINOHAJIbHBIX, I[CﬁCTBHTCJ'IBHBIX quciiax,



CTENEHU C HATYPAIbHBIMU IMOKA3ATENSIMU U UX CBOWCTBAX;

OIHOYJIEHAX W NPaBUJIaX IEMCTBUN C HUMHU;

MHOTOWICHAX U IPaBUIax ACUCTBUU C HUMU;

dbopmynax COKpanEHHOIO0 YMHOXEHUS,

TOXKJIECTBaX; METOAaX JOKA3aTEIbLCTBA TOXKICCTB;

JIMHEWHBIX YPABHEHUSIX C OJTHOUM HEU3BECTHOM U METOIaX UX PELICHUS,

CHUCTEMAX JABYX JMHEWHBIX YPABHEHUM C IByMsI HEU3BECTHBIMUA U METOAAX UX PELICHUS.
8bINOJIHAMb NCUCTBUS C OJHOYJICHAMU U MHOTOUYJICHAMU,;

V3HAB8ams B BBIPAXKEHUSAX (OPMYJIBI COKPAIIEHHOTO YMHOXEHHUS U PUMEHSITh UX;
PpAcKIaovbieams MHOTOUYICHBI HA MHOXKHUTEIIH,

8bINONHAMb TOXKIECTBECHHBIC MPEOOPa30BaHUS LIEIBIX alreOpandyecKuX BhIPAKCHUH;
00Ka3v18ams MPOCTECUIIINE TOKIECTBA;

HaxoO0ums 9YUCI0 COUYETAHUM M YHUCIIO PA3MEIICHU;

- pewiams TUHENHBIC YPABHEHHUS C OJTHOM HEU3BECTHOMU;

- pewiams CUCTEMBI JIByX JIMHEHHBIX YpaBHEHUU C JBYMsI HEU3BECTHBIMU METOJIOM MOJCTAHOBKU U METOJOM ajlrebpandeckoro

CJIOKCHUA,

- peuiamsb TEKCTOBBIE 33/1a4U C TIOMOIIBIO TUHEHHBIX YPaBHEHUHN U CHCTEM;
- HaxoOums PEIICHU «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aa4, B KOTOPBIX MCIOJIB3YIOTCS MaTeMaTHUECKUE CPEJICTBA;
- co30asams TPOAYKT (pe3yNbTaT TMPOEKTHON MAESATENBHOCTH), JUIsI HM3YYEHHS W ONHCAaHUS KOTOPOTO HCIOJIb3YIOTCS

MATEMATUYCCKHUC CPCACTBA.

yMemb IPeoOpa3OBBIBAThH ANITeOpanuecKre BEIPAKCHHS, PEIIaTh YpaBHEHUS C OJHON NIEPEMEHHO;

Haxooums 00JIaCTh onpeeacHus PyHKIIUHA, CTPOUTh I'PpadUKH IPSIMOI TPOTMOPIIMOHATIBHOCTH U IMHEWHOU (PYHKITHH;
8bINOIHAMb NEUCTBUS HAJl CTETICHSIMU C HATYpATbHBIMHU TIOKA3aTEIISIMH;

8bINOIHAMY CIIOKEHHE, BBIYMUTAHUE M YMHOXEHUE MHOTOWIECHOB, PACKIIAIbIBATH MHOTOWICHBI HA MHOKUTEH;

npumersims GOPMYITBI COKPAIIIEHHOTO YMHOXKEHUS B MPE0OPa30BaHUAX IEIBIX BBIPAKEHUN B MHOTOWICHBI U B PAa3JI0KEHUN
MHOTOWIEHOB HA MHOYKUTEIIH;

ymemsp peUIaTb CUCTCMBI JIMHEHUHBIX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMHA U IIPUMCHATDH UX IIPHU PCINCHHUN TCKCTOBBIX 3aaa4.

o Auredpa - 8

Hcnonvzosams ipu pelICHAN MaTEMAaTHYECKUX 3a/1a4, UX 000CHOBAHWHU U MTPOBEPKE HANICHHOTO PEIICHUS 3HAHHE O:
- anreOpanyeckou 1poOu; OCHOBHOM CBOICTBE ApoOu;
- TIpaBuUiIax JICUCTBUI ¢ anreOpandyecKuMu IpoosiMu;



CTCIICHAX C LCJIBIMU ITOKA3aTCIsIMU U UX CBOfICTBaX;
CTaHAapTHOM BHUAC YHUCJIA,

byHKuuAX y=kx+b, y=x2, y= K , IX CBOMCTBax U rpadukax;
X

MOHATHH KBAJIPATHOTO KOPHA U apu(pMETUYECKOTr0 KBAAPATHOTO KOPHS;
CBOICTBax apu(PMeTHUECKUX KBAAPATHBIX KOPHEH;
(yHkmu y =+/x , €€ CBOMCTBaxX U rpaduKe;
(dopMyIie 17151 KOpHEH KBaJpaTHOTO YpaBHEHUS;
TeopeMe Buera 1151 npuBe1€HHOTO 1 001IEr0 KBAAPATHOTO YPaBHEHMUS;
OCHOBHBIX METOJIaX PELICHMsI LENBbIX PALMOHAIBHBIX YPaBHEHHWI: METOJE Pa3JIOKEHHUs HAa MHOKUTEIW W METOAE 3aMEHBI
HEHU3BECTHOM;
- METO/IE PellIeHUs TPOOHBIX PAIlMOHAIBHBIX YPaBHEHUN;
- OCHOBHBIX METOJIaX PELICHHS CUCTEM PALlMOHAIIbHBIX YPABHEHU.
- cokpawamys anredpandeckue apoou;
- gbInoIHAMb apudMeTHYecKre NEeUCTBUA ¢ anreOpandecKuMu JpoosiMu;
- UCNOIb306aMb CBOWCTBA CTEIICHEN ¢ LEIBIMU IT0KA3aTEIIMU IIPU PEILICHUH 3aa4;
- 3anuUCcbl6ams YUCIIA B CTAHIaPTHOM BHJIE;
- 8bINOJIHAMb TOXKJIECTBEHHBIE IPE0OPA30BAaHUS PALIMOHAIBHBIX BBIPAXKEHUI;

. k o
- cmpoums rpadukn QyHKIMH y =kx+b, y=X?, y=— M UCHOIH30BaTh UX CBOHCTBA IPHU PELICHUH 3a/1a4;
X

- guluucaAmsy apuMEeTUIECKIE KBapaTHbIe KOPHHU;

- npumeHsamb CBOMCTBA apu(PMETHUECKUX KBAJIpATHBIX KOPHE MPU PEIICHUH 3a]1a4;

- cmpoums rpapuK QYHKIHMU Yy = /X M MCIIONB30BaTh €r0 CBONCTBA NP PELICHUHM 3a71aY;

- pewiamb KBaJpaTHbIC YPaBHEHUS;

- npumensams TeOpeMy Buera npu peuienun 3anay;

- pewiams UEJIbIE PALMOHAIBHBIE YPABHEHUSI METOJOM PA3JIOKEHUS HA MHOXKUTEIIN U METOJOM 3aMEHbI HEU3BECTHOM;

- pewamsb TPOOHBIC YpaBHEHUS;

- pewiamsb CUCTEMBI PAlHOHAJIBHBIX YPaBHECHUM;

- pewiams TEKCTOBBIC 33J1a4l C IOMOIIBIO KBAAPATHBIX U PAIMOHAIBHBIX YPABHEHUHN U UX CHUCTEM;

- HaxXo00umsv PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCMOJIB3YIOTCA MAaTEMAaTUYECKUE CPEACTBA;

- co30aéams TPONYKT (pe3ynbTaT MPOEKTHOM MAESATEAbHOCTH), JUIsi H3YYEHUS] M ONHCAHUS KOTOPOro HCIHOIb3YIOTCS
MaTEMaTHYECKHUE CPEACTBA.



— YMETb BBIIOJIHATH TOXK/IECTBEHHbIE TPEOOPA30BaHMsl PAllMOHATBHBIX BBIPAKEHUN;

— HMETb NPEJCTaBICHUE 00 UPPALIMOHATBHBIX YHCIAX, YMETh BBIIOJIHATH PE0OPa30BaHUS, COJIEPKAILIUX KOPHU;

— yMETb pelIaTh KBaJpaTHbIE YPABHEHMU, PALlHUOHAIBHBIC YPABHEHUS U IPUMEHATh UX K PELICHUIO 3a/a4;

— yMETb pelIaTh JUHEUHBIC HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI;

— MPUMEHATHh CBOWCTBA CTEIIEHU C LIETBIM MMOKA3aTENIEM B BRIUMCICHUSAX U PE0OPa30BAHUSIX;

— HMETb HayaJbHbIC MPEACTABICHUS O COOPE U IPYNIUPOBKE CTATUCTUUECKUX JAHHBIX, UX HATJISIAHOW MHTEpIpETalnH.

e Ajredpa-—9
Hcnonvszosams nipu pellieCHUH MAaTEMAaTUYECKUX 3a/1a4, UX 0OOCHOBAHUHU U MPOBEPKE HANJAEHHOIO pelIeHUs] 3HAHHE O:

- CBOWCTBAaX YMCJIOBBIX HEPABEHCTB;

- METOJIaxX PELICHUs JIMHEUHBIX HEPABEHCTB;

- CBOMCTBaX KBaJApaTUYHOU PYHKIUY;

- METOJIax PELICHHs KBaJIPaTHBIX HEPABEHCTB;

- METOJIe MHTEPBAJIOB ISl PEIICHUS PALMOHAJIbHBIX HEPABEHCTB;

- METOJIaX PEUICHUs CUCTEM HEPABEHCTB;

- CBOWCTBax u rpaduke GyHKIUH y = X" TPH HATYPaIBHOM N;

- OIIPEJIEIICHUH U CBOWCTBAX KOPHEH CTEIEHU N;

- CTEIEHAX ¢ PallMOHAJIbHBIMU ITOKA3aTEIAMU U UX CBOUCTBAX;

- OIpEJIEJICHUH U OCHOBHBIX CBOMCTBaxX apudmeTrnyeckoil mporpeccuu; GopMyie s HaX0XKIAEHUS CYMMBbI €€ HECKOIbKUX MEPBBIX
YJICHOB;

- ONPEJEJICHUH U OCHOBHBIX CBOMCTBaX Nr€OMETPUUECKOM Mporpeccuu; GopMyie sl HaX0KJIEHUSI CYMMBbI €€ HECKOJIBKHUX MEPBBIX
YJICHOB;

- opmyse 115t cyMMBbl O€CKOHEUHOM reéOMEeTPHUUECKOM MPOTPECCHH CO 3HAaMEHATEIeM, MEHBIIUM 110 MOJIYJIIO0 €TUHUIIBI.

- Ucnonvzoeams CBOWCTBA YUCIIOBBIX HEPABEHCTB JJIs1 Pe0Opa30BaHUs HEPABEHCTB;

- 00Ka3b16amb MPOCTEMIINE HEPABEHCTBA,

- peuwiams JTUHEWHbIC HEPABEHCTBA,

- cmpoums TpaduK KBaJAPATUUHON PYHKINU U UCTIOIB30BaTh €r0 MPHU PEIICHUH 33/1a4;

- pewiamb KBaJIpaTHbIC HEPABEHCTBA;

- pewiamb PallMOHAIIBHBIC HEPABEHCTBA METOA0OM UHTEPBAJIOB;

- peuwiamb CUCTEMBI HEPABCHCTB;

- cmpoums TpaduK GYHKIHU Y = X" MPU HATYPATLHOM N U UCIIOJIB30BaTh €r0 NPU PEIICHUH 3a7ad;



HaxoOumbs KOPHU CTETICHU N,
UCNo1b306ams CBOMCTBA KOPHEH CTETIEHU N MPU TOXKAECTBEHHBIX IPEOOPa30OBaAHUSX;
HaxoOumy 3HAYCHUS CTETICHEW C PallMOHATbHBIMH ITOKa3aTeIsIMU;
- peuiams OCHOBHBIE 33]]a41 HA apU(PMETUIECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH;
Haxooums cymMMy O0E€CKOHEUHOH reOMEeTPHUYECKON MPOTPECCUU CO 3HAMEHATENIEM, MEHBIIIUM 0 MOAYIIO €INHUIIBL;
HAaxoO0umbs PEIICHUS «OKU3HECHHBIX» (KOMIIETCHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCIIOJIB3YIOTCS MAaTEMaTHIECKHE CPE/ICTBA;
- co30aeamv TPONYKT (pe3ynbTaT MPOEKTHOM MAESATEIBLHOCTH), JUISI HW3YUYEHHS U OINHCAHUS KOTOPOrO HCIOJIB3YIOTCS
MaTeMaTUYEeCKUE CPEJICTBA.



