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[Iporpamma cocTaBjieHa B COOTBETCTBHH ¢ TpeOoBaHUAMU DeepaabHOro rocyaapcTBEHHOr0 00pa30BaTelIbHOIO CTaHaapTa BTOPOTO
MTOKOJICHUSI OCHOBHOT'O O0IIero 00pa3oBaHus MO0 MaTeMaTHKeE

®enepansHoro ['ocynapctBennoro OOpazoBatenbHoro CrTaHmapTa OCHOBHOTO o01iero oOpaszoBaHus (mpuka3 MuUHHCTEpCTBa
obOpazoBanus u Hayku Poccutickoit @eneparuu ot 17 nexadps 2014 roma Nel1897);

HopMm ®enepanbraoro 3akona «O0 obpazoBanuu B Poccuiickoit @eneparun» «273-D3 ot 29 nexadbps 2012 roxa;

OcHoBHo¥ O6pa3zoBaTenbHON TPOrpaMMbl OCHOBHOTO o01ero oopazoBanuss MbOY COII Ne 3, yTBepAeHHOM 1Me1arorndyecKumM
coBeToM, ipotokod Nel ot 29.08.2015r.;

COopHHKa HOPMATUBHBIX JOKyMeHTOB. Maremartuka / [IporpamMmma moaroroBieHa HHCTUTYTOM CTPATETHYECKUX UCCIEIOBAHUN B
obpazoBanun PAO. Hayunbeie pykoBoguTenu — wieH-koppecnonaeHT PAOA. M. Konmakos, akagemuk PAO JI. I1. Ke3uHa,
Cocrasutens — E. C. CaBunoB./ M.: «IIpocBemenuey, 2012;

[IpumepHoO#i mporpamMmbl 1o Kypcey anreopel (7 — 9 kiaccel), CO3JaHHONM Ha OCHOBE CIMHOW KOHIICHIIMH IPEIIOaBaHUs
MaTteMaTUKu B cpenHeil mikoisie, paspadoranHod  A.I'.Mep3nskom, B.B.ITononckum, M.C.Axupom, JI.A. HomupoBckum,



BKJIIOYEHHBIX B cucteMmy «Anropumt ycrnexa» (M.: Benrana-I'pad, 2014) u obecneuena YMK nnst 7-9-ro knaccoB «Anredpa —
7», «Anredpa — 8» u «Anredpa — 9»/ A.I'.Mepsnsk, B.b.Ilononckuit, M.C.Skup/M.: Benrana-I'pad, 2014.

B naHHBIX MOKyMEHTaX Y4YWTBHIBAIOTCS OCHOBHBIE HIeW W TosioxkeHus: [Iporpammel pa3BuThs U (POPMUPOBAHUS YHHUBEPCATBHBIX
y4eOHBIX AEMCTBUIA A1 OCHOBHOTO 001ero oopazoBanus. Co3HATENbHOE OBJAJICHUE YYALIUMUCS CUCTEMOM ainreOpanyecKux 3HaHUU U
yMEHUN HEOOXOUMO B MIOBCETHEBHOM JKM3HU JIJIS1 U3YUCHUS] CMEXKHBIX JTUCIUTUTMH U MPOJI0JKEHUST 00pa30BaHUsI.

[IpakTryeckas 3HAUUMOCTD IIKOJIBHOT'O Kypca anreopbl 00yCIoBlIeHa TEM, YTO €€ 00BEKTOM SIBJIIFOTCS] KOJIMUECTBEHHBIE OTHOIICHUS
JNEUCTBUTENIBHOTO MHpa. MaremMaTuyeckas IMOATOTOBKAa HEOOXoauMa JUisi TOHMMAaHHWS MPUHIIUIIOB YCTPOMCTBA W HCIIOJIB30BAHUS
COBPEMEHHON TEXHUKH, BOCIPUATUS HAYYHBIX U TEXHUUYECKUX MOHITUN U Waeid. MaremaTuka siBIseTC SI3bIKOM HayKd U TeXHUKH. C €€
MOMOIIBI0 MOAETUPYIOTCS U U3YHaIOTCS SIBJICHUS U MTPOLIECCHI, TPOUCXOSIINE B IPUPO/IE.

Anre0pa sBISI€TCS OJIHUM W3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHa 00€cleurnBaeT U3y4eHUe APYTruX AUCIMILIMH. B nepByro
ouepesib ATO OTHOCUTCS K TIPEIMETaM €CTeCTBEHHO — HAYYHOI'O IMKJIA, B YaCTHOCTH K (pu3uke, nHpopmaTtuke. PasBuTre jJ0rnyeckoro
MBIIIJICHUST YYalIUXCS TPU OOYYeHHH alireOpe CrocoOCTBYET YCBOCHHIO IMPEAMETOB T'YMaHUTApHOrO HHKIA. [IpakTHueckue yMeHUs U
HABBIKU AJIT€OPanyeCcKOro XxapakTepa He0OX0UMBI JIJIsl TPYA0BOM U MPoheCCUOHATBHON MOITOTOBKH IIKOJLHUKOB.

Pa3zBuTHe y yuanuxcsi mpaBWIbHBIX MPEICTABICHUN O CYINTHOCTH M MPOUCXOXKICHUU alreOpandeckux abCTpakivid, COOTHOIIICHUHU
peasbHOTO W HJICATBHOI0, XapaKTepe OTPaKEHHs MaTeMaTHUECKON HAayKO# SBIIEHUHN U MPOIECCOB PeaJbHOr0 MUpA, MECTe alreOphl B CH-
CTeMe HayK U pOJId MaTeMaTUYECKOTO0 MOJEIUPOBAHUS B HAYYHOM IMO3HAHUHM M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUAIINXCS M KAUECTB MBIIUICHUS, HEOOXOIUMBIX JIJIsl aJaNTAllMd B COBPEMEHHOM MH(OPMAITMOHHOM OOIIECTBE.

Tpebyst OT ydammxcs YMCTBEHHBIX M BOJIEBBIX YCHJIMHM, KOHIIEHTPAIIMM BHUMAaHUS, aKTUBHOCTH Pa3BUTOrO0 BOOOpa)kKeHUs, ainredpa
pa3BUBAET HPABCTBEHHBIE YEPTHI JUYHOCTU (HACTOMYMBOCTH, LIETIEYCTPEMIEHHOCTh, TBOPUECKYI0 aKTHBHOCTH, CAMOCTOSITEIbHOCTD, OT-
BETCTBEHHOCTb, TPYAOIIOOME, MUCHUIUIMHY W KPUTHUYHOCTH MBILIUICHUS) U YMEHHE apryMEHTHPOBAHO OTCTAaWBAaTh CBOW B3IJISABI U
yOeXIeHus, a TAKKE CIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS.

Nzyuyenue anreOpsl, QyHKINA, BEPOSTHOCTH M CTATUCTUKHU CYIIECTBEHHO PACHIMPSET KPYro30p y4YalluXcs, 3HAKOMSI UX C UHIYK-
1uer M Ieaykiuen, 0000meHneM U KOHKPETU3alue, aHaIu30M U CHHTE30M, Kiaccuukanuend u cucreMaTu3aiuei, abcrpar upoBaHu-
€M, aHaJIoTuei. AKTUBHOE MCITOJIb30BAaHUE 3a/1ad Ha BCEX ATamax y4eOHOTO Mpoliecca pa3BUBAET TBOPUECKUE CIIOCOOHOCTH MIKOJIBHU -
KOB.

Nzyuyenue anreOpsl mo3BOJsSeT (OPMHUPOBATH YMEHHS M HABBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBAaHWE CBOEW pabOThI, MOUCK
palMOHANBHBIX TyTel €€ BBINOJHEHMs, KpUTHUYECKash OLIEHKa pe3yJabTaToB. B mpolecce u3ydeHus anreOpbl MIKOJIbHUKH JOJKHBI
HAyYUTHCS H3JIaraTh CBOM MBICTH SICHO W HWCYEPIBIBAIONIC, JIAKOHMYHO M EMKO, MPUOOPECTH HABBIKM UYETKOTO, aKKypaTHOTO W
rPaMOTHOT'O BBIITOJTHEHHS] MATEMAaTUYECKUX 3aIUCEN.

Baxnerimeit 3amaueit IIKOIBHOTO Kypca areOphl SBISETCS Pa3BUTHE JJOTUYECKOTO MBIMUICHHS ydanuxcs. CaMu 0ObeKThI MaTeMa-
TUYECKUX YMO3AKJIIOUCHUN U NMPUHSATHIE B ainreOpe MnpaBuiia UX KOHCTPYUPOBAHUS CHOCOOCTBYIOT ()OPMUPOBAHUIO YMEHUI 0OOCHOBBI-



BaTh U JOKa3bIBATh CYXKIECHUS, IPUBOAUTH YETKUE ONPEACIICHMS, PA3BUBAIOT JIOTUYECKYIO HHTYHLIMIO, KPATKO M HATJIATHO PACKPBIBAIOT
MEXaHU3M JIOTHYECKUX OCTPOEHUI U y4yaT X MPUMEHEHHI0. TeM caMmbIM anredpa 3aHUMAaeT OJJHO W3 BEIYIIUX MECT B (pOPMUPOBAaHUU
HAyYHO-TEOPETUUYECKOr0 MBIIIJIEHUS IMIKOJIbHUKOB. PacKpbiBasi BHyTPEHHIOIO TAPMOHUIO MaTEMATUKH, OPMUPYS TIOHUMAHHUE KPACOThI U
U3SIIECTBA MATEMATUYECKUX PACCYKJIEHUH, anredpa BHOCUT 3HAUUTENIbHBIN BKJIA]] B 3CTETUUYECKOE BOCIIUTAHUE YUAILLIUXCS.

|. [TosicHUTEJIbHAA 3AMMKUCKA

Kypc anre6psr 7 — 9 kiaccoB sBiseTcs 0a30BbIM 11 MATEMAaTUYECKOTO 00pa30BaHMS M PA3BUTHUS IIKOJIBHUKOB. AJNreOponyeckue
3HaHMSI HEOOXOJIMMBI JUIsl M3Y4YeHHUs] TeoMeTpuu B 7 — 9 kiaccax, anreOpbl U Maremarnyeckoro ananmsa B 10 — 11 kmaccax, a Takxe
U3YYEHUS] CMEXHBIX IUCHUIUIMH. [lpr 3TOM yuyuTBHIBAIOTCS JOMUHHUPYIOUIME HJAEM U TOJOXKEHUS NpPOrpaMMbl pPa3BUTUA U
(bopMHpOBaHUSI YHUBEPCAIbHBIX YUEOHBIX ACHCTBUUM AJi1 OCHOBHOTO 0O0IIero oOpa3oBaHHs, KOTOpble 00eCreynuBalOT (pOpMUpPOBAHUE
POCCUMCKON TPa)KJAHCKOW HMACHTUYHOCTH, KOMMYHUKATHBHBIX KA4eCTB JIMYHOCTH M CIOCOOCTBYIOT (DOPMHUPOBAHUIO KITHOYEBOM
KOMIETEHLUN — YMEHUs YUUMbCSL.

B ocHOBy HacTosmiell mporpamMmbsl MOJ0keHO DPYyHIAMEHTAIBHOE AP0 COAEpKaHWs o0uero oOpa3oBaHHs, TpeOOBAaHUA K
pe3yabTaTaM OCBOECHMsI 00pa30BaTENIbHOM MpOrpaMMbl OCHOBHOTO 0OILIEro oOpa3oBaHMs, NpPEACTaBICHHbIE B (eaepaibHOM
roCyJapCTBEHHOM 00pa30BaTENIbHOM CTaHIapTe OCHOBHOIO OOIIEro oOpa3oBaHHsA, C YYETOM INPUEMCTBEHHOCTH C MPUMEPHBIMU
nporpamMmamMu JUIisl Ha4aJIbHOTO O0IIero 00pa3oBaHUs 10 MaTEMATHKE.

[IpakTHyueckas 3HAYMMOCTb IIKOJIBHOI'O Kypca anredopbl 7— 9 K1accoB COCTOUT B TOM, YTO NMPEAMETOM €r0 U3YyUEHUS SIBISIOTCS
KOJINYECTBEHHbIE OTHOIICHHUS M MPOLECCHl PEATbHOTO MHUpA, ONMUCAHHbIE MaTeMaTHUYECKMMH MOJENsIMH. B coBpeMeHHOM o01ecTBe
MaTeMaTH4yecKasi MOJATrOTOBKAa HEOOXOJMMa KakJOMYy 4YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCEX C(epax 4deIoBEeUeCKOMn
JEsITeIbHOCTH.

OnHOM 13 OCHOBHBIX Liele M3yueHus anreOpbl sSBISETCS pa3BUTUE MbIIIeHUS. B mpouecce usyuenus aiare6psl popmupyercs
JIOTUYECKOE U AJITOPUTMHUYECKOE MBIIIJICHUE, a TAaKKe TaKhe KauecTBa MBIIUIEHUS, KaK CHJa U T'MOKOCTh, KOHCTPYKTUBHOCTb U
KpUTHYHOCTh. [Is1 ajmanmTamuu B COBpEMEHHOM MH(OpPMAIIMOHHOM O0OIIEeCTBE BaXKHBIM (akTopoM sBisercs (opMmHupoBaHUE
MaTEeMaTUYECKOTO CTUJISI MBILIUICHUS, BKIIOYAIOIIETO B ce0s1 MHIYKIUIO U JAETYKIHIO, O0OIEHNEe U KOHKPETU3AIUI0, aHAJIN3 U CHHTE3,
KJIaCCU(PUKAIUIO U CUCTEMAaTU3allnI0, a0CTparupoBaHue u aHaioruto. T

OOyueHnue anreOpe Aa€T BO3MOXKHOCTH YYalllUMCSl HAyYUTHCS IUIAHUPOBATH CBOIO JIE€ATEIBHOCTh, KPUTHUECKHU OLIEHUBATH €€,
NPUHAMATh CAaMOCTOSITETIbHBIE PEIIEHUs, OTCTANBaTh CBOM B3IISbI U YOXKACHHS. YUalluecs, B MpoLecce U3yYeHHs anreOpsl, ydaTcs
U3JlaraTb CBOU MBICIIH SICHO M MCUYEPHBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOIO M IPAMOTHOTO BBIIIOJHEHUS MAaTEMaTUYECKUX 3aIUCEH,
IIPU 3TOM UCIOJIb30BAHUE MATEMATHYECKOT0 SI3bIKA ITO3BOJISIET PA3BUBATh Y NIKOJIBHUKOB I'PAMOTHYIO YCTHYIO U MIHCbMEHHYIO pEYb.

dopMmupyeT y ydamuxcs OpeJcTaBleHHe 00 anredpe Kak 4acTd OOIIEYesIOBEYECKOM KYJIbTYpbl M 3HAKOMCTBO C HCTOpPHEM
pa3BUTHs aNreOpbl Kak HayKd. 3HAYUTEIbHOE BHHUMAaHHUE B M3JI0KEHUU TEOPETUUYECKOI0 Marepuaia Kypca YIENIsieTcsl ero MOTUBAalUH,



PacKpBITUIO CYTH OCHOBHBIX MOHATHM, uaei, meTonoB. OOydeHHE MNOCTPOCHO Ha 0a3e TEOpUM pa3BUBAIOIIETO OOYYEHHS, 4YTO
JOCTUTAETCSI OCOOCHHOCTSAMU HM3JI0KEHUS TEOPETUUYECKOT0 Marepuana M yIpaKHEHHSIMU Ha CpaHEHHWE, aHAJIM3, BbIJECICHHE TIJIABHOTO,
YCTaHOBJIEHHE CBfA3€H, Kiaccuukauuioo, oOomieHue u cucremaruzanuio. Ocol0o aKIEHTHPYIOTCS COJEpKaTeIbHOE pPACKPHITUE
MaTe€MaTUYeCKUX TMOHSTHH, TOJIKOBAaHHWE CYIIHOCTH MAaTE€MaTHYeCKUX METOJOB M 00JacTh HX NPUMEHEHHUs JAEeMOHCTpanus
BO3MOXHOCTEH MPUMEHEHMS TEOPETUUECKUX 3HAHUN JIJISl PEIICHHs] pa3HOOOPA3HBIX 3a/1a4 MPUKIAAHOTO Xapakrepa, HapuMep perieHus
TEKCTOBBIX 3aJ]ay, JACHEXXHBIX M MPOLEHTHBIX PACUETOB, YMEHHE IOJIb30BAThCS KOJMWYECTBEHHON MH(pOpMaluell, npeacTaBIeHHON B
paznuuHblX (Gopmax, ymeHue uutaTh rpagukd. Oco3HaHHe OOLIEro, CYIIECTBEHHOTO SBIIAETCS OCHOBHOM 0a3o0M Juisl pelieHHs
ynpaxxHeHud. BakHO NpPUBOAUTH JeTanbHbIE MOSACHEHMS] K PEIICHHIO TUIOBBIX YIMPaXKHEHMH. DTUM pacKpbIBaeTCs CyTh METOJa,
MOJIX0/1a, MPeAJIaraeTcs AITOPUTM WJTH IBPUCTUUYECKAS] CXEMa pelIeHUs YIIpaKHEHUH ONpeIe]IeHHOro TUIIA.

B ocHOBY Hacrosimel mporpaMMmbl TMOJOXKEHBI IMEIaroruueckue W JUJAKTHUYECKHUE MPUHIUIBI BAapUATHBHOTO Pa3BUBAIOIIETO
o0pa3oBaHUs, HW3JIOKEHHBIE B KOHICMIIMU OOpa3oBaTelIbHOW mNporpamMmmbl «llepcrieKTUBHAS IIKOJIa», M COBPEMEHHBIC TUIAKTHKO -
MICUXOJIOTUYECKHUE TCHICHITUH, CBSI3aHHbIC C BApUATUBHBIM pa3BUBAIONIUM 00pa3zoBanueM u TpedboBanusimu OI'OC.

A. JIMYHOCTHO OPHUEHTHPOBAHHbIE NPUHUIMNbI: TMPUHIMI AJaNTUBHOCTH; MPUHITUI Pa3BUTHUS; NPUHIMUN KOMQPOPTHOCTH
nporecca 00y4eHusl.

b. KyJbTypHO OpHEeHTHpPOBAHHbIC NPHHIMNbI: MIPUHLUI LEJIOCTHOM KApPTHHBI MHUPA; HNPHUHIUI LEIOCTHOCTH COJEPHKAHUS
o0pa30oBaHus; MPUHIUIT CUCTEMATUYHOCTH; PUHIIUII CMBICIIOBOTO OTHOIICHHS K MHUPY; IPUHIIUI OPUEHTUPOBOYHON (YHKIIMU 3HAHUA;
OPUHIUIT ONOPHI HA KYJBTYPY KaK MUPOBO33PEHHE U KaK KyJIbTYPHBI CTEPEOTHIL.

B. /lesiTeIbHOCTHO OPHMEHTHPOBAHHbIE MPUHIUIIBI: IPUHIUIT O0YYEHUS ACATENBHOCTH; MPUHIIUI YIIPABISIEMOT0 Nepexoaa OT
NESTEIBbHOCTH B yYE€OHOM CHTyallud K JI€SITENbHOCTH B JKM3HEHHOW CHUTyalluM; MPUHIMUII TIEpexoJa OT COBMECTHOW y4eOHO-
MO3HABATEIIFHON NIEATETFHOCTH K CaMOCTOATENBbHON NEeATeNbHOCTH ydaierocs (30Ha OnvpKailiero pa3BUTHSA); MPHUHIMI OMOPHI Ha
MPOLIECCHI CIOHTAHHOTO Pa3BUTHS; MPUHIIUT (POPMUPOBAHUS TOTPEOHOCTH B TBOPUECTBE U YMEHUI TBOPUYECTBRA.

Marematudyeckoe oOpa3oBaHUE SBISAECTCS OOS3aTEIBHOM M HEOTHEMJIEMOM YacThIO OOMIEro 0Opa3oBaHMsI HAa BCEX CTYICHSX
mkoiabl. OO0ydeHue MaTeMaTUKEe B OCHOBHOM IIKOJIE HAIIPaBJIEHO HAa JOCTHXKEHUE CIEAYIOIIUX Yyeell:

1) 6 Hanpasnenuu MUUHOCMHO20 PA3BUMUSL.
e dopmupoBaHHE MPEICTABICHUN O MaTEMAaTHKE KAaK YacTU OOIEYEIOBEYECKOW KyJIbTYpbl, O 3HAYUMOCTU MaTeMaTHUKH B
Pa3BUTHH IUBWJIM3AIIUU U COBPEMEHHOTO OOIIECTBA;
e Pa3BuTHE JOTMYECKOTO U KPUTUUYECKOTO MBIIUICHUS, KYJIbTYpPbl PEUH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
e dopmMupoBaHHE HMHTEICKTYalbHOM YECTHOCTH U OOBEKTHMBHOCTH, CIIOCOOHOCTH K TIPEOJIOJEHUI0 MBICIUTEIbHBIX
CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OIbITA;



e BocmuraHne KayecTB  JIMYHOCTH, OOECMEYMBAIONINX  COIHUAIBHYI0  MOOWIBHOCTH, CIIOCOOHOCTh MPUHHUMATH
CaMOCTOSITEIILHBIC PEIICHUS;
o ®dopMHpoOBaHWE KAYECTB MBIIICHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM MH()OPMAITMOHHOM OOIIIECTBE;
e Pa3BuTHe mHTEpECca K MaTEMaTHYECKOMY TBOPYECTBY U MAaTEMAaTHYCCKUX CIIOCOOHOCTEH;
2) 6 MemanpeoMemHOM HANpPaGIeHUU:
e Pa3BuTuHe npejcTaBiIcHU 0 MaTeMaTHKE Kak opMe ONMMCAHUS M METOJIC TIO3HAHUS JICHCTBUTEILHOCTH, CO3aHUE YCIIOBHUMA
JUTSI IPUOOpETEHNS TePBOHAYATILHOTO OITBITA MATEMATHICCKOTO MOICITUPOBAHNS;
o ®dopMupoBaHHE OONIMX CIHOCOOOB HHTE/ICKTYaJIbHON JESATeIbHOCTH, XapaKTCPHBIX JUISI MATEMATHKU W SBIISIOIIAXCS
OCHOBOH N03HABATEIBLHOHN KYJIBTYPBI, 3HAUUMOM IS PA3IMYHBIX Cep YSTOBECUCCKON NCSITCIbHOCTH;
3) 6 npeomemnom HanpasieHul:
e OBnajgecHUe MaTEMAaTHYCCKUMU 3HAHUSAMH M YMEHUSIMH, HEOOXOJMMBIMU ISl MPOJODKCHHS OOpa3oBaHUs, H3YUCHHS
CMEXHBIX JUCIHUIUINH, TPUMCHEHUS B TTOBCEHEBHOM KU3HU;
e Cozmanue ¢GyHIAMEHTa JJII MaTeMaTHYCCKOTO Pa3BUTHs, (OPMHPOBAHUS MEXaHW3MOB MBIIIJICHUS, XapaKTEPHBIX JIJIs
MaTEMaTUYCCKOM JICATCTbHOCTH.

B opranmzanuu y4eOHO — BOCHIMTATEIBHOTO MPOIECCa BAXKHYIO POJib UrparoT 3aaaun. OHHU SBISIOTCS U LEJIbIO, U CPEICTBOM
oOydeHusi. BakHbIM ycliOBUEM NpPaBWJIBHOW OpraHM3alldd 3TOr0 Ipoliecca SBISETCS BBIOOP pPAlMOHATBHOW CHUCTEMBI METOJOB U
IpUEMOB 00yUYeHus1, CrieU(UKHN peraeMbIX 00pa30BaTeIbHBIX U BOCIIUTATEIBHBIX 3a/1a4.

Lenpro u3yyeHus: Kypca MaremMaTuke B 7 - 9 Kiiaccax IBJISIETCS PA3BUTHE BBIUHUCIUTEIbHBIX YMEHUN O YPOBHS, MO3BOJISIOIIETO
YBEPEHHO HCIOJIB30BaTh UX IIPU PELICHUHU 3a/Ja4 MAaTeMaTUKU U CMEXHBIX IIPEAMETOB, YCBOCHHUE amllapaTa ypaBHEHUN W HEPABEHCTB
KaK OCHOBHOTO CPEJICTBa MaTEMaTUYECKOTO MOJEIMPOBAHUS 3a/a4, OCYIIECTBICHUE HYHKIIMOHAIBHON MOATOTOBKU MKOJIbHUKOB. Kypc
XapaKTepu3yeTcs TMOBBIIICHUEM TEOPETUYECKOTO YPOBHS OOYYEHHS, MOCTEICHHBIM YCHIMEM POJH TEOPETHYECKUX OO0OOIIEeHW u
JNEIyKTHUBHBIX 3aKIF0ueHu. [Ipukiiagnas HanpaBiIeHHOCTh PACKPBIBAET BO3MOKHOCTh U3y4aTh U peIIaTh MPAKTUYECKUE 3a1aUH.

B ocHoBe mocTpoeHust TaHHOTO Kypca JISKUT Ujies TyMaHU3alud 00y4YeHus, COOTBETCTBYIOIIAs] COBPEMEHHBIM MPECTABICHUSIM O
HEJSAX MIKOJIBHOTO 00pa30oBaHus U yIemstoas 0co00e BHUMaHUE TUYHOCTH YUEHHKA, €r0 MHTEpecaM U CIIOCOOHOCTSIM.

[Ipennmaraemsrii Kypc 03BOJISIET 00ECTIeYUTh (POPMHUPOBAHKE KAK npeOMemHblX YMEHUH, TaK U YHUBEPCATbHBIX YUEOHBIX Oeticmeull
IIIKOJIBHUKOB, a TaK)Ke CHOCOOCTBYET JOCTIKEHUIO ompenenéHHbX BO PI'OC IMYHOCTHBIX pe3yabTaTOB, KOTOPHIC B JalbHEUIIEM
MO3BOJISIT YYAIIMMCS IPUMEHATH NOJIYYEHHBIE 3HAHUS U YMEHHUS JJIS1 PEIICHUS PA3IMYHbIX )KU3HEHHBIX 3aa4.

B xypce anreGpbl MOXKHO BBIIETUTH CIEAYIOIINE OCHOBHBIE COJEp)KaTeNbHbIC JTUHUU: apudMeTrka; anredpa; GyHKIMN; BEpOsT-
HOCTb W CTAaTUCTHUKA. Hapsanmy ¢ 3TUM B COAEp:KaHWE BKIIOYEHBI JIBA JOMOJHHUTEIBHBIX METOJOJOTMYECKUX pas3feia: JIOTMKa U



MHO>KECTBA; MaTEMAaTUKa B UCTOPHUUYECKOM Pa3BUTHUH, YTO CBSI3aHO C pean3aluei ueiaei oOIEenHTeNIEKTYaJIbHOTO U 00IEKYIbTYPHOTO
pazButus ywamuxca. ConaepKaHUe KaXXIOr0 M3 OSTUX pa3/iesioB PAa3BOPAUMBAETCS B COAEPIKATEIbHO-METOAMYECKYIO JIMHHUIO,
IIPOHU3BIBAIOIIYI0 BCE OCHOBHBIE cojiep:KaTesibHble JUHUU. [Ipu 3TOoM mepBas auHus — «JIoruka M MHOXECTBa» — CIYKUT LIEIU
OBJIaJICHUS YYAIIMMHUCS HEKOTOPBIMH 3JIEMEHTAMU YHUBEPCAIBHOI'O MaTEMAaTHYECKOTO sSI3bIKa, BTopas — «MaremaTtnka B UCTOPUYECKOM
pa3BUTHM» — CIIOCOOCTBYET CO3JaHUI0 OOIIEKYIBTYPHOT0, T'YMaHUTAPHOTO (POHA U3YUEHHUSI Kypca.

II. O0mas xapakTepucTHKa Y4e0HOr0 nmpeamera «Ajaredopa»

Hacrosimas mnporpamMmmMa 1o MareMaTUKE JJisi OCHOBHOM IIKOJBI SABJISETCS JIOTUYECKUM MPOAOJDKEHUEM IMPOrPAMMBbI
«llepcnexTuBHAs MIKOJa» Ui HAa4yaJdbHOM IIKOJIBI, a TAKXE NPOJOJDKEHHEM Kypca «Marematuka» 5 — 6 Kjacca M BMECTE C HEH
COCTaBJISIET OMMCaHUE HENMPEPHIBHOTO Kypca MaTeMaTHKu ¢ 1-ro mo 9-if kinacc o6meodpazoBarenbHol mkoibl mo GI'OC.

B ocHoBe coneprkanust 00ydeHUs MaTEMATHUKE JICKUT OBJIAJCHUE YUAIIMMUCS CIICIYIOIUMH BUIAMH KOMITCTCHIIUI: MpeAMETHOM,
KOMMYHUKATHBHOH, OPraHM3alMOHHON 1 O0IIEKYJbTYPHOIl. B COOTBETCTBUM C 3TUMHU BUJIAMU KOMIETEHIIMN BBIJICICHBI TJIaBHBIE
COJIEpKaTENbHO-1IEJIEBbIC HAMPABICHUS PA3BUTHS ydalllUXCs CpecTBaMu npeamera «MaremaTuka.

IpenmerHass kommnereHuus. [log mnpenMeTHONW KOMMETEHUMEH MOHUMAETCS OCBEIOMIIEHHOCTh IIKOJBHUKOB O CHCTEME
OCHOBHBIX MaTeMaTHYECKUX MPEJACTABICHUM U OBJIaJCHUE UMU HEOOXOAUMBIMU MIPEAMETHBIMU YMEHUSIMHU. DOPMUPYIOTCS CIETYIOIINE
oOpasyrolue 3Ty KOMIIETEHIMIO MPEJCTaBICHUS: O MATEeMAaTHMYECKOM S3BIKE KaK CpEJCTBE BBIPAKEHUS MATEMAaTHUYECKHUX 3aKOHOB,
3aKOHOMEPHOCTENM U T.A.; O MAaTeMAaTHYECKOM MOJEIUPOBAHUU KaK OJHOM M3 BaXXHBIX METOJOB IO3HaHUA Mupa. Popmupyrorcs
cienyrone o0pa3yolue 3Ty KOMIIETEHIIMIO YMEHHMs: CO3[aBaTh NPOCTEHIINE MaTeMaTUYecKue MOoJIeNu, paboTaTh ¢ HUMHU U
MHTEPIPETUPOBATH MOJYyUYEHHBIE PE3yJIbTaThl; MPUOOPETaTh U CHUCTEMATHU3UPOBATh 3HAHHS O CIOCO0AaX pEIIEHHS MaTeMaTHYeCKHUX
3a/1a4, a TAaK)Ke€ NPUMEHSATh 3T 3HAHUSA U YMEHUS ISl PEIICHUS] MHOTHX dKU3HEHHBIX 3a]1a4.

KoMmmyHukaTnBHas koMneTeHus. [1o KOMMYHHKAaTHBHON KOMIIETEHIIMEH MOHUMAETCs CHOPMUPOBAHHOCTh YMEHUS SICHO H
4ETKO M3J1araTb CBOM MBICIH, CTPOUThH apTYMEHTUPOBAHHBIC PACCYKIICHUS, BECTH JHAJIOT, BOCIIPUHUMAs TOUKY 3pEHUSI COOECeTHUKA U B
TO K€ BpeMs TojBepras €€ KPUTUYECKOMY aHaln3y, OTCTauBaTh (IPpU HEOOXOIUMOCTH) CBOIO TOYKY 3pPEHHUS, BBHICTpAMBas CUCTEMY
aprymeHTari. @opMupyroTcs 00pa3yroIie 3Ty KOMIETCHIIUI0 YMEHHUS, a TaK)Ke YMEHHUs W3BJIEKaTh WH(GOPMAIMIO U3 Pa3HOTO poja
HMCTOYHUKOB, MPe0Opa3oBbIBas €€ Mpu HEOOXOIUMOCTH B APYyTrHe POPMBI (TEKCTHI, TAOJIHUIIBI, CXEMBI  T.1I.).

OpranuzanuonHasi komneteHmusi. [log opraHu3anMoOHHONW KOMIIETEHIIMEH TOHUMAETCS CGHOPMHUPOBAHHOCTh YMEHUS
CaMOCTOSITEJIbHO HAXOJUTh W MPUCBAMBATh HEOOXOMMMBIE yYalIUMCS HOBBbIE 3HaHUSA. DOPMHUPYIOTCS CIEAYyIONIHEe 00pa3ylolue 3Ty
KOMITETEHITUIO YMEHHS: CaMOCTOSITEIbHO CTaBUTh y4eOHYIO 3amady (1enb), pa3OmBaTth €€ Ha COCTaBHBIC YaCTH, HA KOTOPHIX Oyner
OCHOBBIBATHCS MPOIIECC €€ PEIICHUS, AaHAIM3UPOBATh PE3YJIbTAT ACHUCTBUSA, BBISBIATH JOMYIIEHHBIE OIIMOKN U HETOYHOCTH, UCIPABIISITH
WX U TIPEACTABIISITH TIOTYUYCHHBIN pe3yabTaT B (popme, JIETKO JOCTYIMHON JUTsl BOCTIPUSATHS IPYTUX JTFOJICH.

OO0mekyabTypHass KomneTeHUHsA. [log OOMIEKYTbTYpHONH KOMIETEHIIMEH MOHMMAETCS OCBEJOMIICHHOCTh IMKOJBHUKOB O
MaTeMaTHUKe KakK 3JIeMEHTE OOIIEYETIOBEYECKOM KYJbTYphl, €€ MecTe B CHUCTEME JPYyruX HayK, a Takxke €€ poJ B pa3BUTUU



NpPEJCTaBICHUN dYeloBe4YecTBa O IEIOCTHOM KapTuHe Mupa. DopMmupyroTcs cremyronme o0pasyomue 3Ty KOMIETSHIIUIO
MpeacTaBieHus: 00 ypOBHE pa3BUTUS MATEMATHKH Ha Pa3HBIX HCTOPUYECKUX ITarax; O BBICOKOW MPAKTUYCCKON 3HAYMMOCTH
MaTEeMaTUKH C TOYKHU 3PCHHS CO3JaHUS W Pa3BUTHS MATCPUATHLHOW KYJIbTYpPhI YEIOBEUECTBA, a TAKXKE O BAXKHOW POJIM MAaTEMAaTHKH C
TOYKU 3peHUs (HOPMHUPOBAHWM TAKHX BAKHEHIINX YEPT JIMYHOCTH, KaK HE3aBUCHUMOCTh M KPUTHYHOCTH MBINUICHUS, BOJS H
HACTOWYMBOCTD B JIOCTMKCHHH II€ITH U JIP.

Cooepoicanue mamemamuyecko2co obpa3oeanusi B OCHOBHOM IIKoJie (pOpMUPYETCS Ha OCHOBE (PYHIAMEHTAIBHOTO sJIpa IIKOJIbLHOTO
MaTeMaTudeckoro oOpa3oBaHus. B mporpamMmme OHO TpEACTaBIEHO B BHJE COBOKYITHOCTH COJEP)KATENBHBIX pa3/eloB, KOH-
KPETU3UPYIONINX COOTBETCTBYIOIIME OJIOKM (PyHIaMEHTANIBHOTO sJipa MPUMEHUTEIHHO K OCHOBHOW Imkojyie. IIporpamMmma periames-
TUPYET 00beM MaTepuaina, 00s3aTeIBHOTO /Il U3yYeHHUs B OCHOBHOH INKOJIE, a TAaKXKe JaeT ero pacmpenencHue mexay 5S—6 u 7—9
KJIacCamH.

CopeprxkaHue MaTeMaTHYeCKOro 00pa30BaHusl B OCHOBHOM IIKOJIE BKIIIOYAET CIEYIOUINE PA3Aeibl: apugpmemuxa, aneebpa, pyHkyuu,
8EPOAMHOCIb U Cmamucmuka, 2ceomempusi. Hapsity ¢ 3TUM B HEro BKJIIOUEHBI JBA JOMOJHUTEIBHBIX pa3feia: J1I02UKa U MHO4CeCmad,
MamemMamuxa 8 UCMmoOpU4ecKoM paseumuu, 4To CBSI3aHO C pean3aluei 1enei o0IenHTeNIEKTYalbHOT0 U OOIEKYIBTYPHOTO Pa3BUTHS
yuanuxcs. CogepkaHue KaKJ0ro U3 3TUX pa3/iesoB Pa3BOPAUMBAETCS B COAEPKATEILHO-METOAMUECKYIO JIMHUIO, TPOHU3BIBAIONIYIO BCE
OCHOBHBIE pa3Jielibl COJIEP KaHMsI MAaTEMATHYECKOTO 00pa30BaHUs Ha JAHHOM CTYIEHU 00y4YeHUSI.

Copepsxanue paznena «ApudmMeTukay CIyKXUT 0a30i s JadbHEHIIEro W3y4eHHUs yJallluMUCS MaTeMaTHKH, CIOCOOCTBYET pa3BH-
THUI0O UX JIOTUYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHS TOJIb30BATHCA AITOPUTMAMM, a TaKKEe MPUOOPETEHHUIO MPaKTUYECKHUX
HaBBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOW *U3HU. Pa3zBuTHE MOHATHS O YUCIIE B OCHOBHOU IIKOJIE CBSI3aHO C PallMOHAJIBHBIMU U HUP-
paIMOHAILHBIMU YHUCJIaMH, (OPMHUPOBAHHUEM TMEPBHYHBIX MPEICTABICHUN O JIEHCTBUTEIHHOM 4HMCIE. 3aBEPIICHUE YWCIOBOW JIMHUU
(cuctemaru3anus CBeICHUIA O JEHCTBUTEIBHBIX YUCIaX, 0 KOMIUIEKCHBIX YHACIAX ), TaK e KaK U 00Jee CI0KHBIE BOMPOCH! apuMeTHKH
(asroput™ EBKIIHTA, OCHOBHAsS TeopeMa apru(pMETHKH ), OTHECEHO K CTYIIEHH OOIIEro cpeHero (MojaHoro) o0pa3oBaHus.

Conepskanue pazaena «Anredpa» HampaBiIeHO Ha (POPMUPOBAHHUE y yYAIIUXCS MATEMATHYECKOTO ammapara Uisi pelieHus 3a1ad u3
Pa3HBIX Pa3/IeliOB MATEMATHKH, CMEKHBIX MPEIMETOB, OKPYKAIOIIEH peaTbHOCTH. SI3BbIK anreOpsl MOJYEPKUBACT 3HAUCHUE MAaTEMaTUKH
KaK s13bIKa JJIs1 TIOCTPOSHUSI MAaTeMAaTHUUECKUX MOJENIeH MPOIECCOB U SIBICHUN peanbHOro Mupa. B 3amaun m3ydeHus anreOpbl BXOIAT
TaK)K€ PA3BUTHE AJITOPUTMHYECKOTO MBINUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, JUIsI YCBOCHHS Kypca WH(OPMATUKU, OBIIAJICHUS
HABBIKaMHM JIETyKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne CHMBOJIBHBIX (POPM BHOCUT ClieU(PHUUECKHI BKIIA] B pa3BUTHE BOOOpAKEHUS
yYalluXcsi, UX CIIOCOOHOCTEN K MareMaTH4eCKOMY TBOPUYECTBY. B OCHOBHO 1IKOJ€ MaTepHasl TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BBIPQ)KEHU, a BOIIPOCHI, CBI3aHHBIE C UPPANMOHATLHBIMHI BBIPAKEHUSIMH, C TPUTOHOMETPUIECKUMHU (DYHKIIUAMH ¥ TIPEOOPA30BAHUSIMU,
BXOJISIT B COAIEPKAHUE Kypca MaTeMaTUKH Ha CTapilieil CTyleH! OOy4eHus B MIKOJIE.

Conepxanue pasnena «DyHKIMU» HAUEIECHO Ha MOJIYYEHHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUM O (QPYHKUMU KaK BaXKHEUILIEH
MaTeMaTU4eCKOM MOJENH IJid ONUCAHMS W HCCIEeJOBaHUs pa3HOOOpa3HbIX MpolieccoB. M3ydeHue 3TOro marepuana CrocoOCTBYET



Pa3BUTHIO Yy YYalIUXCS YMEHUS MCIOJIb30BAaTh PA3JIMUHbIC SI3bIKM MATEMATUKHU (CIOBECHBIA, CUMBOJIUYECKUM, rpaduuecKuii), BHOCUT
BKJIaJl B GOPMUPOBAHUE MPECTABICHHUIN O POJIM MAaTEMATUKHU B PA3BUTUU LIMBUJIU3AIMU U KYJIbTYPBHL.

Paznen «BeposiTHOCTh M cTaTUCTHKA» — 00A3aTENIbHBI KOMIIOHEHT IIKOJIBHOIO OOpa30BaHUsl, YCUJIMBAIOIIUNA €ro MPUKIATHOE U
MPaKTUYECKOE 3HAYEHUE. DTOT MaTeprasl HEOOXOAUM MPEXKIE BCEro uisi GOPMHUPOBAHUS Yy yUalIUXCAd (PYHKIIMOHAIBHON IPaMOTHOCTH
— YyMEHUW BOCHPUHMMATh M KPUTUYECKH aHaJU3UpOBaTh HMHGOPMALMIO, MNPEACTAaBICHHYI0 B pa3iMyHbIX (opMax, NOHUMATh
BEPOSTHOCTHBIN XapaKTep MHOTMX PEAJBbHBIX 3aBUCHUMOCTEN, MPOBOAMTH IPOCTEHIINE BEPOSATHOCTHBIE pacyeThl. M3ydeHune OCHOB
KOMOMHATOPUKH TMO3BOJUT YYAIIUMCSl pacCMaTpHUBaTh CIydad, OCYLIECTBIATH MEepedOp U MOJCYET YUCIa BApUAHTOB, B TOM YHUCJIE B
MIPOCTENIINX NMPUKIAJHBIX 33a/1a4ax.

HpI/I HU3YUCHUU CTATHUCTHUKU WU BCPOATHOCTH PACHIMPANOTCA MPCACTABIICHUA O COBpCMCHHOﬁ KapTUHC MHUpa U MCTOHAAaX €ro HcC-
CJICAOBaHUs, (bOpMI/IpyeTCSI IMOHUMAHUC POJIM CTATUCTUKU KdK HMCTOYHHKA COIHAJIBHO 3HAYMMOM I/IH(i)OpMaHI/II/I N 3aKJIadbIBarOTCsA
OCHOBBI BCPOATHOCTHOT'O MBIIIJICHUA.

OcobeHHocThI0 pazzena «Jloruka 1 MHOXKECTBay SIBJISIETCS TO, YTO MPEACTABICHHBIA B HEM MaTepuall MPEUMYIIECTBE HHO N3y4YaeTcs
U UCIOJIb3YETCSl PacHpeesieHHO — B XOJI€ PACCMOTPEHHMS Pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIONIMI MaTepuan HalleJIeH Ha
MaTEeMaTUYECKOE Pa3BUTHE ydaliuxcs, GOpMHUPOBAHUE Yy HUX YMEHHUS TOYHO, CKATO M SICHO M3JIaraTh MBICIH B YCTHOM U MHUCbMEHHOU
peun.

Paznmen «MaremaTtnka B MCTOPUYECKOM DPa3BUTHN» TpeIHA3HAuUeH s GOPMUPOBAHUS TMPEICTABICHU O MaTeMaTHKE KaK 4acTH
YeJI0OBEUECKON KYIbTYPHI, JJIs1 OOIIETO Pa3BUTHSI MIKOJBHUKOB, IS CO3JIaHUs KyJIbTYPHO-HCTOPUYECKON cpenbl oOydenus. Ha Hero He
BBIJICTISICTCS CIICIIMAIBHBIX YPOKOB, YCBOCHHE €ro HE KOHTPOJHUPYETCS, HO COJEpPKaHWUE ITOTO pa3jielia OPraHWIHO MPHCYTCTBYET B
yueOHOM MpoIliecce Kak CBOETO pojia TYMaHUTapHBIH (OH MPU PaCCMOTPEHUHU MPOOJIIEMATHKA OCHOBHOTO COJACPKAHHS MaTeMaTH4ec-
KOro oOpa3oBaHUs.

Ilennocmmusle opuenmupul cooeprcanus yuedHo20 npeomema

Marematudyeckoe 0Opa3oBaHUE UTPAET BAXHYIO POJIb KaK B MPAKTUYECKOM, TaK M B TyXOBHOM >XU3HM oOmiecTBa. [IpakTrueckas
CTOPOHA MaTEeMaTHYECKOTO 00pa3oBaHMS CBs3aHAa ¢ (OPMUPOBAHMEM CIIOCOOOB NESITEIBHOCTH, JyXOBHAS — C HMHTEJUICKTYaJbHBIM
pa3BHUTHEM 4YeNOoBeKa, (HOPMUPOBAHUEM XapaKTepa U O0IIeH KyIbTypHI.

[IpakTrueckas mMoIe3HOCTh MATEMATUKH OOYCIIOBIICEHA TEM, YTO €€ MPEAMETOM SBISIOTCA (YHAAMEHTAIBHBIE CTPYKTYPHI PEAThHOTO
MUpa: MPOCTPAHCTBEHHBIC (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS — OT MPOCTEUIITNX, YCBANBAEMbBIX B HETIOCPEJACTBEHHOM OIIBITE, JI0
JIOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JUIsl Pa3BUTHSA HAYYHBIX M TEXHOJOTMYECKUX UJEH. be3 KOHKpPETHhIX MaTeMaTH4eCKUX 3HAHUM
3aTPYJHEHO TMOHWMAaHWE MPUHIMIOB YCTPOMCTBA M MCIOJIB30BAaHUSA COBPEMEHHOW TEXHHUKH, BOCHPUSITHE U HMHTEpPHpeTalus
pa3HOOOpa3HOW COLMAIBHOM, 3KOHOMHUYECKOW, NoJuThYeckol wuHdopMannu, Manodd@exkTuBHAa TMOBCEIHEBHAS MpaKTUUECKas



AesTenbHOCTh. KakjoMy 4eoBeKy B CBOSH KU3HU MPUXOIUTCS BBITIOMHATH JOCTATOYHO CIOXKHBIE PAacUeThl, HAXOAUTH B CIIPABOYHUKAX
HY>KHBIE ()OPMYIIBI U IPUMEHSATH UX, BIAJCTh MPAKTUYCCKUMH MPUEMaMH T€OMETPUIECKUX U3MEPEHHUI U MOCTPOCHUM, YUTAaTh HHPOP-
MAaIuio, MPEACTaBICHHYIO B BHJY TaONHI, AUarpamm, rpadUKoB, MOHUMATh BEPOSTHOCTHBIM XapaKTep CIydallHBIX COOBITHH, CO-
CTaBIISATh HECIIOXKHBIE allTOPUTMBI U JIP.

be3 6a30Boil MaTeMaTHUECKOH MOATOTOBKM HEBO3MOXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YeNIOBEKOM. B mikoie maTemaruka
CIIY’)KUT OMOPHBIM TPEIMETOM JJISl U3YYEHHUS CMEXKHBIX TUCIUIUIMH. B MOCHEMIKOIBHON XKU3HU PeaqbHOW HEOOXOAMMOCTHIO B HAIU
THU SIBJISIETCSl HETPEPBhIBHOE 00pa3oBaHUE, 4TO TpeOyeT MOJHOLIEHHOW 0a30BOM 00I1e00pa3oBaTeIbHONW MOJTOTOBKH, B TOM YHUCIE U
MaTemarnyeckoi. M, HakoHen, Bce OOJbIIE CHENHATbHOCTEH, TrJe HEOOXOAMM BBICOKHA YypOBeHb 0Opa3oBaHUS, CBS3aHO C
HETIOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTuKu (IKOHOMHKA, OW3Hec, (MHAHCHI, (PHU3HKa, XUMUs, TeXHUKA, HHPOPMATHKA, OMOJIOTHS,
MICUXOJIOTHA U Ap.). TakuM 006pa3zom, pacipsieTcst KpyT IIKOJIBHUKOB, I KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM MTPEIMETOM.

JUJis )KM3HA B COBPEMEHHOM OOIIECTBE BaYKHBIM SIBISIETCS ()OPMUPOBAHNE MAaTEMATHUYECKOTO CTUJISI MBIIIJICHUS, TIPOSBISIOIIETOCS B
OTIpe/IeTICHHBIX YMCTBEHHBIX HaBBIKax. B mpoliecce MaTeMaTH4ecKoW IEsATEIIbHOCTH B apCeHall MPUEMOB U METOJOB YEJIOBEUYECKOTO
MBIIIUICHUS ©CTECTBCHHBIM O0pa30oM BKIIOYAIOTCS WHAYKIMS H JEAyKIus, oOOOIIeHHMEe W KOHKpETH3aIus, aHali3 W CHHTE3,
KIaccuUKaIs W CUCTeMaTu3anms, abcrparupoBaHue W aHamorus. OOBEKTHl MaTeMaTHYECKHX YMO3AKIIOUCHHH W TIpaBWia X
KOHCTPYHMPOBAHMsI BCKPBIBAIOT MEXaHW3M JIOTHUECKUX TOCTPOCHMM, BBIPaOaTHIBAIOT yMEHHUs (QOpPMYyIUpOBaTh, OOOCHOBHIBATH U
JOKa3bIBaTh CYXKICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIJIEHUE. Beaymias poiab NpuHaIeKUT MaTeMaTuke B (POPMHUPOBAHUH
ATOPUTMHUYECKOTO MBIIUICHUS W BOCIHMTAaHUM YMEHHUH JEWCTBOBATH MO 33JaHHOMY alTOPUTMY M KOHCTPYHMpPOBaTh HOBbIe. B xoze
peleHns 3a1a4y — OCHOBHOW Y4eOHOW NesATeNbHOCTH Ha ypOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKAs U MPHUKIATHAS CTOPOHBI
MBIIIICHHS.

OOyueHne MaTeMaTUKe AaeT BO3MOXHOCTh Pa3BUBATh Y yYalIMXCS TOYHYIO, SKOHOMHYIO U HHPOPMATUBHYIO pedb, YMEHHE OTOMPATh
HanOoJiee MOAXOISIINE S3bIKOBbIE (B YaCTHOCTH, CUMBOJIMUECKUE, rpaduyeckre) cpeacTsa.

MaremaTtudeckoe oOpa3oBaHHE BHOCHT CBOM BKJIald B (popMupoBaHHE OOIIEH KyIbTyphl denoBeka. HeoOXoauMBIM KOMIIOHEH TOM
o01eit KyabTypbl B COBPEMEHHOM TOJIKOBAHHH SIBJISICTCS 0011Iee 3HAKOMCTBO ¢ METOAAMU MO3HAHUS ACHCTBUTEIBHOCTH, MIPECTABICHHUE
O TIpeaMeTe U METOJe MAaTeMaTHKH, €r0 OTIMYUS OT METOJIOB €CTECTBEHHBIX U I'YMAHHUTApHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHUs
MaTeMAaTHUKH JUIsl pEIIeHNUs HayYHbIX U MPUKIAJHBIX 3a7a4.

N3yuyeHrne MaTeMaTUKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHUIO YEJIOBEKa, MOHUMAHMIO KPacOThl U U3SIIECTBa MAaTEMaTHYECKUX
paccyXJ1eHuH, BOCIIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHUIO UJIEU CUMMETPHUH.

HcTtopust pa3BUTHS MaTEeMAaTUYECKOTO 3HAHUS JaeT BO3MOXHOCTH IOMOJHUTH 3allac HWCTOPUKO-HAYYHBIX 3HAHUM IIKOJHHUKOB,
chopMupoBaTh y HHUX IMpPEICTaBICHUS O MAaTeMaTHKE KaK YacTH OOIIEYeNIOBEYECKOW KyJIbTyphl. 3HAKOMCTBO C OCHOBHBIMHU
UCTOPHYECKMMH BEXaMHM BO3HHUKHOBEHHUS M Pa3BUTUS MATEMaTHUYECKON HAyKd, ¢ HUCTOPHEH BEJIMKUX OTKPBITHI, UMEHAMH JIOACH,
TBOPUBIIUX HAYKY, TOJKHO BOMTH B MHTEIJIEKTYaJbHBINA Oarax Kax10ro KyJIbTypHOTO YeIOBEKa.



I11. Onucanue mecta yueOHOro npeamera «Ajaredpa» B yaeOHOM IUIaHe!

B cooTBercTBUU ¢ TpeboBaHusIMU DeaepanbHOr0 roCyAapCTBEHHOIO 00pa30oBaTENbHOTO CTaHAApTa OCHOBHOIO 00IIero o0pa3oBaHus

B 7— 9 xjaccax mpeameT «MaTtemaTukay JeIUTCs Ha IBa nmpeameta: «Anredpa» u «I'eomerpus». OO0miee KOIHMIESCTBO YPOKOB alIreOpsl B
Henento B 7/ — 9 knacc — o 3 yaca; Broay / —9 kmacc — o 102 yaca, 3a kypc 7 — 9 kiacc Bcero 306 yacoB. Pacnipenenenue yueOHOro
BPEMEHU MEXIY dTUMHU IIPEIMETaMH MPEACTABICHO B TaOJIHIIC.

KonuvecTtBo yacoB B | KonuvecTBo yacoB
Kypc
HeJeJI10 B I'oJl
Anrebpa 7 kiacc 3 102
Anrebpa 8 kiace 3 102
Anrebpa 9 kiacc 3 102
NTOI'O 306
ITo aBTOpCKOII ITo pa6oueit
Ne Pa3nea kypca nporpamMmme nporpamme 7 kaacc 8 kiacc 9 kiacc
(K0JI-BO 4aCcOB) (K0J1-BO 4acOB)
1. | JluneliHoe ypaBHEHHE C OJHOMN MTEPEMEHHOU 15 15 15
2. | llenbie BeIpakeHUs 52 50 50
3. DOyHKIUH 12 12 12
n CucTteMbl JIUHEHHBIX YPAaBHEHUH C IByMS 19 19 19
MePEeMEHHBIMU
5. PanronanbHbie BBIpAKEHUS 44 44 44
6. | KBaaparusie kopHu. JleiiCTBUTEIBHBIC YUCTIA 25 25 25
/. | KBagpaTHble ypaBHEHUS 26 26 26
8. | HepaBenctBa 20 20 20
9. | Kpagparnunas GyHKIHsS 38 38 38
10. | DieMeHTHI MPUKIATHON MATEMATHKN 20 20 20
11. | YuciaoBble noCiIeN0BATEILHOCTH 17 17 17
12. | IloBTOpeHue u cucTemMaTu3anus y4eOHOTO 27 20 6 7 /




| MaTepuana

Hroro 315 306 102 102 102

IV. JInunocTHBIE, MeTaNIPeIMETHBIE U MPeIMETHbIEC Pe3yJbTAThl OCBOCHUS Y4e0OHOr 0 npeaMeTa «AJjaredpa»

B3aumocBs3b PE3YJIbTATOB OCBOCHUSA IIPEAMCETA «MaremMaTuka» MOXHO CHCTEMHO npeaACTaBUTb B BHJAC CXCMBI. HpI/I 3TOM
o6o3nauenue JIP YKa3bIBa€T, 4YTO MPOABHUIKCHUC ydAIUXCA K HOBBIM 06p330BaTeJ'IBHBIM pe3yiabTataM INpPOUCXOAUT B COOTBECTCTBHUU C
JIMHUAMU Ppa3BUTHUA CPCACTBAMU IIPCIAMCETA.

7-9 KJaaccol
JINYHOCTHBIMH pe3yJIbTaTAMM H3Y4YCHUS MpeaMmera «Anredpa» » B BHAE y4eOHOro Kypca 7 — 9 Kiace SIBISIFOTCS CIIEAYIOIINE

KaducCTBa:

HE3aBHUCUMOCTh U KPUTUYHOCTbH MBIILJICHUS
BOJISI U HACTOMYMBOCTH B JOCTHIKCHUM IICIIH;
c(hOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOUIMXCS K CaMOPa3BUTHIO U
caM0o00pa30BaHHIO Ha OCHOBE MOTHUBAIIMU K OOYYCHHUIO U MMO3HAHMIO, BRIOOPY AaybHEHIIero oOpa3oBaHus Ha 0a3e OpHUEHTUPOBKU
B Mupe mnpodeccuii u mpodecCHOHANBHBIX MPEANOUYTCHHH, OCO3HAHHOMY IMOCTPOSHUIO WHAMBUIYATBHON 0oO0pa3oBaTeIbHOU
TPACKTOPHUU C YUYETOM YCTOMUUBBIX MTO3HABATEIHLHBIX HHTEPECOB,;
c(hOpMUPOBAHHOCTH IEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU
MPaKTUKH;
c(hOpMHUPOBAaHHOCTh KOMMYHHUKATHBHOM KOMIIETCHTHOCTH B OOINEHUH W COTPYJHHYECTBE CO CBEPCTHUKAMH, CTapIIMMHU U
MJIAJIIMMH, B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIIeI0BATeILCKONW, TBOPYECKOM M JPYrUX BHIAX [Ie-
SITEIBHOCTH,
YMEHHUE SICHO, TOYHO, TPAMOTHO H3Jaratb CBOM MBICJIM B YCTHOW M NMHCbMEHHOM PE€YH, MOHUMATh CMBICJ MOCTABJICHHOMW 3aJ1a4H,
BBICTPaWBaTh apryMEHTAILMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;
MpeACTaBICHUE O MAaTEMAaTHYECKON Hayke Kak cdepe YeIoBEeUSCKOW AeATeIbHOCTH, 00 dTanax e€ pa3BUTHs, O €€ 3HAUNMOCTH JIJIS
pa3BUTHS UBUWIN3ALNM;
KPUTHYHOCTH MBIIIJICHUS, YMEHHUE PACIIO3HABATH JIOTHYCCKH HEKOPPEKTHBIC BRICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;
KpEaTUBHOCThH MBIIIJICHUS, MHUIIMATUBA, HAXOJYUBOCTh, AKTUBHOCTh MPH PEIICHUH aIr€OpandecKux 3a1ady;
yMEHHE KOHTPOJIHUPOBATH MPOIESCC U PE3YyIbTaT YICOHOW MaTEMATHIYECCKOMN JAeATCITbHOCTH;
CIOCOOHOCTPH K AMOITMOHAITFHOMY BOCIIPHUSATHIO MAaTEMAaTHUYCCKUX OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUIA.

Cpedcmseom 00Cmudcerusi Dmux pe3yabmamos A6As1emcs.




cUcCTeMa 3aJjaHuil y4eOHUKOB;

Mpe/ICTaBlICHHAsd B YYEOHHKAX B IBHOM BUJ€ OpraHU3allMs MaTepuasia no NpuHIUIY MUHIMAKCa;

UCII0JIb30BAaHUE COBOKYIHOCTU TEXHOJOTHMH, OPUEHTUPOBAHHBIX HA PA3BUTHE CAMOCTOSITENIBHOCTH M KPUTHUYHOCTU MBIIIJICHUS :
TECXHOJIOTUA HpO6HeMHOFO Aauainora, TEXHOJIOrus MPOAYKTUBHOT'O YTCHU A, TEXHOJIOTHA OLUCHUBAHUSA.

MeTanpeaMeTHbIMHM pe3yJibTaTaMU U3y4deHUs Kypca «MareMmatukay aBisieTcsl (OpMHUPOBAHUE YHUBEPCATbHBIX YUY€OHBIX JEHCTBUUI

(YY)

Pervastususnie YYJI:

7-9-u1 Knaccwt

CaMOCTOSITEILHO  OOHapydcuéams W  (QopMyaupoBaTh y4eOHYHO TMpoOJieMy B KJIACCHOW U WHAMBUAYAJIBHOM Yy4uyeOHOU
JeSATEIBHOCTH;

8bl0GUCAMb BEPCHHM PEIICHUS TPOOJIEMbI, OCO3HABATh KOHEYHBIH pE3yJbTaT, BBHIOWpATh CPEACTBA JOCTIKCHHS IIETU U3
NPEIJIOKCHHBIX WM UX HMCKaTh CAMOCTOSTEIIBHO;

cocmasaams (AHIUBUYAIBHO WM B TPYIINE) IJIaH PEIICHUS MPOOIeMbl (BBIITOJTHCHUS TIPOEKTa);

pabotas 1O TPEAJIOKEHHOMY WM CaMOCTOSTEIBRHO COCTABICHHOMY IUIaHY, UCHOIb308amb HAPSAy C OCHOBHBIMU U
JIOTIOTHUTEIIbHBIE CPEJICTBA (CIIPaBOYHAS JTUTEPATYPA, CIOKHBIEK MPUOOPHI, KOMIIBIOTED);

NJIGHUPOBamsb CBOIO MHIUBUAYAJIbHYI0 00pa30BaTEIbHYIO TPACKTOPHUIO;

pabomams TO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHy, CBEPSSICh C HUM M C LEJbI0 JIEATeNbHOCTH, UCIPABISIS OIIMOKH,
UCIIOJIb3Ys CAaMOCTOSITENIBHO MTOI00paHHbIE CpeACTBa (B TOM unciie U UHTepHeT);

CBOOOJTHO 10/1b306ambCs BIPAOOTAHHBIMH KPUTEPHUSIMU OLEHKH M CAMOOIICHKH, MCXOJs M3 IeId M UMEIOIIHUXCS KPUTEPUEB,
pasnuuas pe3yJabTaT U CIIOCOObI ICHUCTBUI;

B XOJI€ TPEJICTABIICHUS MIPOCKTA 0a8amb OYeHKY €ro pe3yibTaTaM;

CaMOCTOSITEIILHO 0CO3HA8AMb TIPUIMHBI CBOETO yCIIeXa UM HEYyCIeXa U HaXOJUTh CIIOCOOBIBBIX0/Ia U3 CUTYAIlMU HEYCIEeXa;
yMemb oyeHUums CTENeHb YCIEITHOCTH CBOSH MHANBUAYabHON 00pa30BaTEIbHON 1eITeIbHOCTH,

JIaBaTh OIICHKY CBOMM JIMYHBIM Ka4eCTBAM U YepTaM XapakTepa («KaKoB s»), ONPEACNIATh HAPBIEHUS CBOETO Pa3BUTHS («KAKUM S
X04y CTaThy, «4TO MHE JIJIsl TOT'O HAJIO CAETATh))

Cpeocmeom ¢hopmuposanus pezyramusnvlx YV][ ciysocam mexunonoeus cucmemHo-0esamerbHOCMHO20 N00X00a HA dmane u3yyeHus
HOB020 MAMepuala u mexHoalo2us OYeHUBAHUsi 00Pa308amenbHblX 00CMUNCEHUL (V4eOHbIX YCNexos).

Ilo3naseamenovnvie YY/I:

7-9-i1 knaccwot
— AHAUBUPOBAMb, CPABHUBAMb, KAACCUpuyuposams u 00606uams GaxThl U SIBICHHUS;



— ocyujecmenams CpaBHEHHUE, CEpUALlMI0 M KIACCU(DHUKALMIO, CaMOCTOSTENbHO BbIOMpas OCHOBAaHUS M KPUTEPHUM Ul YKa3aHHBIX
JIOTUYECKUX OIepanuii; CTPOUThH KIIACCU(PUKALUIO MYTEM JUXOTOMHYECKOTO JIeJIeHus (Ha OCHOBE OTPULIAHHUSA );

— cmpoums JTOTMYECKU 000CHOBAHHOE PACCYKIEHUE, BKIIOUAIOIIEE YCTAHOBICHHE PUYNHHO-CIIE/ICTBEHHBIX CBSI3EH;

— €c030a6amb MaTEMAaTUUCCKUEC MOJICIIH;

— COCTaBJISITh TE€3UCHI, PA3IUYHbIE BUABI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.1.). [IpeoOpa3oBbiBaTh MH(POpPMALMIO U3 OJAHOIO BHUIA B
apyro# (Tabiauily B TEKCT, JUarpaMmy M 1p.);

— BbLIYUMBIBAMb BCE YPOBHU TEKCTOBOM MH(MOPMALIIH.

— yMemb onpeoesisimb BO3MOXKHBIE MCTOYHUKHA HEOOXOJUMBIX CBEJIEHUH, MPOU3BOAUTH MOUCK WHGOpMALMM, aHAIU3UPOBATh U
OLICHUBATh €€ I0CTOBEPHOCTb.

— TMOHMMAsl TMO3UIMIO JAPYTrOro 4eloBeKa, paziuyams B €ro peur: MHEHUE (TOUYKY 3pEHHsl), T0Ka3aTeNbCTBO (apryMeHThI), (aKThl;
TUIOTE3bl, aKCUOMBI, TeopHuH. J[JI1 3TOro camMoCTOSATENbHO HCHOJIb30BATh PA3IMYHBbIE BHUABI UYTEHUS (M3ydyarollee, MPOCMOTPOBOE,
03HAKOMUTEIBHOE, MOMCKOBOE), MPUEMBI CIIYIIAHMS.

— caMOMy €030a6amsb WCTOYHUKU WH(GOPMAIMU pa3HOTO THUIMA U JJIS pa3HbIX ayIUTOPH, cOOM0AaTh HHPOPMALIMOHHYIO TUTUEHY U
npaBuiia HHPOPMAITMOHHOM 0€30MaCHOCTH;

— yMemb UCNOIb308aMb KOMITBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT VISl TOCTHXKEHUSI CBOUX IIEJIe. Y METh
BBIOMPATh aJIEKBAaTHBIE 3a/1a4€ MHCTPYMEHTAJIbHbIE IPOrPaMMHO-AIIIIaPATHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom opmuposanus o3HaBaTeIbHBIX Y'Y /] ciiyxat yueOHbIN MaTepuali U Mpek/e BCEro MPOAYKTUBHBIC 3a/laHus yueOHUKA,
MO3BOJISIOIINE TPOJIBUTATHCS 110 BCEM IIECTH JIUHUSM Pa3BUTHSL.
1-a JIP — Hcnonp3oBaHWME MAaTeMaTUYECKUX 3HAHUW [JI1 PELIECHUS Pa3IUYHBIX MATEMATHYECKUX 3a/1ad U OLEHKU MOJTYYEHHBIX
pPE3yIBTaTOB.
2-51 JIP — COBOKYITHOCTh YMEHUH I10 UCITOIB30BAHUIO JI0KA3aTEIbHON MaTeMaTUICCKON peUH.
3-s JIP — CoBOKYITHOCTh YMEHHUH 110 padboTe ¢ HHOPMAIIUEH, B TOM YHUCIIC U C Pa3IMYHBIMA MaTEMaTHYECKUMHU TEKCTaMHU.
4-5 JIP — YMeHus UCroap30BaTh MaTeMaTHYECKHUE CPENICTBA IJI U3YUYCHUS U OMMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM.
5-s JIP — He3aBUCUMOCTB U KpUTHUHOCTD MBIIIJICHUS.
6-s1 JIP — Bonst 1 HACTOMYMBOCTD B TOCTHKCHHH IIEITH.

Kommynukamugnvie YY/I:

7 — 9-it knaccol

— CaMOCTOSITEIIBLHO 0p2aHU306bl6amsb YIeOHOES B3aUMOJCHCTBHE B TPYIINE (ONMpeIesaTh OOIMKe MENIH, JOTOBAPUBATHCS APYT C APYTOM
U T.J.);

— OTCTaWBas CBOIO TOUKY 3PEHUS, NPpUB0OUmMs apeymermol, IOATBEPKIas UX (pakTaMu;

— B JUCKYCCHH yMemb 8bl06UHYMb KOHTPAPTYMEHTHI,



— YUYUTBCS KpUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JJOCTOMHCTBOM HPU3HABAMb OIIMOOYHOCTH CBOErO0 MHEHHS (€CIM OHO
TaKOBO) U KOPPEKTUPOBATH €r0;
— TIOHUMAas MO3UIUI0 JAPYroro, paziuiams B €ro peyu: MHEHHUE (TOYKY 3pEHHs ), H0Ka3aTebCTBO (apryMEHThl), (PaKThl; TUIIOTE3HI,
aKCHOMBI, TEOPHH;
— yMemb B3TJSTHYTh HA CUTYALMIO C UHOM MO3ULUU U 00208apUu6amsbCs € JHOIbMU UHBIX MO3ULIUH.
Cpeocmeom @gopmuposanusi KOMMYHUKATUBHBIX Y Y]] ciykaT TEXHOJOTHS MPOOJEMHOro auanora (moOyKIarouuidi U Mo BOAS AN
JIMAJIOT) U OpraHu3alys padoThl B MaJIbIX IPYIINAX, TAKKE UCIIOJIb30BAHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHUU MPOAYKTUBHOTO YTCHUSI.

IIpeameTHbIe:

1) ymeHue paboTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYPHPOBAHKE, U3BJICUCHUE HEOOXOIUMOM HH(POPMAIUH ), TOYHO M IPAMOTHO
BBIPA)KaTh CBOM MBICJIM B YCTHOW WM NMUCHMEHHOW peud, MPUMEHSSI MATEMATHYECKYI0 TEPMHHOJIOTUI0 M CUMBOJIMKY, MCIIOJIb30BaTh
pa3IUYHbIE S3BIKM MAaTeMaTHUKH (CIIOBECHBIM, CUMBOIMYECKUM, rpadyuuecKkuii), 000CHOBBIBATh CYXIEHUS, MPOBOIUThH KJIACCU(DUKAIIUIO,
JIOKA3bIBAaTh MATEMATUUYECKUE YTBEPKICHUS,

2) BnajcHue 0a30BBIM MOHATHHHBIM aIapaToM: UMETh MPEACTABICHUE O YHCJIC, BaJCHUE CUMBOJBHBIM S3BIKOM alreOphl, 3HAHHE
AJIEMEHTaPHBIX (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH, (HOpMUpPOBAHUE TPEACTABICHUM O CTATHCTUYECKUX 3aKOHOMEPHOCTAX B pEabHOM
MUPE U O PA3TUYHBIX CIIOCO0aX UX U3yUYEHHUs, 00 OCOOCHHOCTSX BBIBOJOB U IIPOTHO30B, HOCAIIUX BEPOSTHOCTHBINA XapakTep;

3) yMeHHe BBINONHATH anreOpanveckue MpPeoOpa3’oBaHMs PAIMOHAIBHBIX BBIPAKCHUN, MPUMEHATh WX JUIA PEIICHUS YueOHBIX
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4, BO3ZHUKAIOIIUX B CMEKHBIX YYEOHBIX MPEIMETaX;

4) yMeHHE TI0JIb30BaThCS MATEMAaTHYECKUMHU (OpMyJaMH U CaMOCTOSATENIBHO COCTaBIATH (OPMYJIBI 3aBHCUMOCTEH MEXITY
BEJIM "YMHAMHU HAa OCHOBE 00OOOIIEHUS YACTHBIX CIIy4aeB M KCIICPUMEHTA,

5) yMmeHue pemiath JUHEWHBbIC W KBaJIpaTHbIC YPaBHCHHS M HEPaBCHCTBA, a TAK)KE NMPUBOJUMBIC K HUM ypaBHCHHS, HEPAaBEHCTBA,
CUCTEMBI, MPUMEHSITH Tpaduueckue NpenCTaBICHUs [JIsi PEHICHHWS W HWCCIENOBAaHUS YpPaBHEHUW, HEPABEHCTB, CHCTEM; IPHUMEHSTh
IIOJIyYEHHbIE YMEHUS JJIsl PELICHUS 3a1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEAMETOB, IPAKTUKY;

6) oBiameHue cHUCTEMOW (YHKIIMOHATBHBIX IOHSATHH, (YHKIIMO 'HAJIBHBIM SI3BIKOM W CHUMBOJHUKOH, YMECHHE CTPOHUTH TpaduKu
(GyHKIWNA, OMUCHIBATH WX CBOWCTBA, HCIONB30BaTh (PYHKIIMO "HAIBHO-TpadUUYECKUE TPEICTABICHUS Il ONMUCAaHUSA M aHalnu3a
MAaTEMaTHYECKHUX 3a]1a4 U PEaJIbHbIX 3aBUCUMOCTEN;

7) oBIazeHWEe OCHOBHBIMH CIIOCOOAMH MPEACTABICHUS U aHAJIM3a CTATHCTUYCCKUX JTAaHHBIX; YMEHHUE peliaTh 3aJja9d Ha HAXOXKICHHE
9aCTOTHI ¥ BEPOSTHOCTH CITYYaifHBIX COOBITHIA;

8) yMmeHHue MPUMEHSTH U3YUYCHHBIC TOHITHS, PE3YJIBTAThl K METOJIbI IIPU PEIIICHUH 3a/1a4 M3 Pa3IMIHBIX Pa3/IeiioB Kypca, B TOM YHCIIe
3a7a4, HE CBOJSIIIMXCS K HETIOCPEICTBEHHOMY IPUMEHEHUIO N3BECTHBIX AITOPUTMOB.

V. ConepxaHue y4eOHOro nmpeamera «Ajaredopa»



7 —9 kjaaccoB
e 7 Kiacc:

1. BpbIpakeHus, TOKAECTBA, yPABHCHUA.

YucnoBble BelpaxkeHUs: ¢ nepemMeHHbIMH. [IpocTeiiine npeoOpa3oBaHUs BbIpaK€HUM. YpaBHEHUE, KOPEHb ypaBHeHHUs. JIuHelHoe
YpaBHEHHE C OJJTHOM NEPEMEHHON. PelieHne TEKCTOBBIX 3aa4 METOJIOM COCTABJIEHUS ypaBHEHUU. CTaTUCTUUECKUE XapaKTEPUCTHKHU.

OcHogHas yenrb — CUCTEMATU3UPOBATh U OOOOLIUTH CBENEHUS O MPeoOpa3OBAHUAX ANreOpanyecKUX BBIPAKEHUN U pElIeHHH
YPaBHEHUH C OJTHOM MEPEMEHHOM.

[lepBas Tema kypca 7 Kjacca SIBISIETCS CBS3YIOLUIUM 3BEHOM MEXKIY KypCOM MaTEeMaTUKH 5—6 KJ1accoB U Kypcom aiureOpbl. B Hel
3aKPEIUIIOTCS BBIUMCIUTENIbHbIE HABBIKH, CUCTEMATU3UPYIOTCA U 0000IIAtOTCS CBEJEHUS O NMPeoOpa30BaHUAX BBIPAXKEHUN U PELICHUU
YPaBHEHUM.

Haxoxnenue 3HaueHUN 4MCIOBBIX M OYKBEHHBIX BBIPAXKEHHUM €T BO3MOXHOCTh MOBTOPHUTH C YYallUMHCS MpaBuiia JACHCTBUH C
palMOHAJILHBIMU YHCJIaMHU. YMEHHUS BBIMOJHATH apupMeTUYECKUE JCUCTBUS C PAIllMOHAIBHBIMU YHUCJIAMH SIBISIOTCS OMOPHBIMU JIJIS
Bcero Kypca anredpol. CrelyeT BBISICHUTh, HACKOJIBKO MPOYHO OBJIAJENIU UMM y4Yalluecs, U B Clydae He0OXOIMMOCTH OPraHU30BaTh
MOBTOPEHUE C 1IEJIbIO JINKBUIAIUH BBISIBICHHBIX TPO0eoB. Pa3BUTHIO HABBIKOB BHIYMCIICHHUH IOJKHO YIEISATHCS CEPhe3HOE BHUMAHUE U
B JaJIbHEHIIIEM MPU U3YUYEHHUH IPYTUX TEM Kypca ajareOphl.

B cBA3u ¢ paccMOTpeHreM BOIIPOCa O CPAaBHEHUM 3HAYEHUN BBIPAKEHUM PACLIUPSIIOTCS CBEACHHUS O HEPABEHCTBAX: BBOJSITCS 3HAKU
HEPABEHCTB, JACTCs NOHSATHUE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccMoTpeHun mnpeoOpa3oBaHUil BhIpaKEHUN (DOpMaNTbHO-ONEpPATHUBHBIE YMEHHsI OCTAlOTCA HA TOM K€ YPOBHE, ydalluecs
MMOJHUMAIOTCSI HA HOBYIO CTYII€Hb B OBJIQJICHUM Te€OpUel. BBOAATCA MOHATHS «TOXKIECTBEHHO PAaBHBIC BBIPAXKEHUS», «TOXKIAECTBOY,
«TOXJIECTBEHHOE TIPE0OPa30BaHUE BBIPAKEHUN)», CONEPKAHUE KOTOPHIX Oy/I€T MOCTOSTHHO PAaCKPBIBATHCS U YIITYOISATHCS MPU U3yYCHUU
npeoOpa3oBaHU pas3IMUHBIX alreOpandeckux BbIpakeHUU. [loguepKkuBaeTcs, YTO OCHOBY TOXKJIECTBEHHBIX IpeoOpa3oBaHUI
COCTAaBJISIIOT CBOMCTBA JACHUCTBUI HAJ YHUCIaMHU.

YcunnBaeTcss pojib TEOPETHUECKUX CBEACHHUM MpU paccMOTpeHUH ypaBHEHHU. C 1enpl0 0OecreyeHHs 0OCO3HAHHOTO BOCTIPUSTHUS
yUYaIIUMHCS aJIFOPUTMOB PEIICHUSI YPAaBHEHUN BBOAMUTCSA BCIIOMOTATENIbHOE MOHATHE PABHOCWIBHOCTH YpaBHEHHH, POpMYIHpYIOTCS U
Pa3bACHAIOTCS HA KOHKPETHBIX MIPUMEPAX CBOMCTBA PABHOCWIBHOCTH. JlaeTCs MOHATHE JIMHEMHOTO YPaBHEHUS U UCCIEAYETCS BOIPOC O
qHCIIe eT0 KOpHEH. B cucreMe ynpaxHeHHT 0c000€ BHIMaHUE YISISICTCS PEIICHUIO YpaBHEHUH BUIA ax = D mpu pa3nmudHbIX 3HAYSHUAX
a u b. [Iponomxaercst padoTa MO0 GOPMHUPOBAHUIO Y YUALIMXCS YMEHHS MCIOJIB30BATH allapaT YpaBHEHUI KaK CPEICTBO ISl PEUICHHUS
TEKCTOBBIX 3aJa4. Y POBEHb CIOKHOCTH 3a/1a4 3/1€Ch OCTACTCS TAKUM XK€, KaK B 6 Kiacce.

M3yuyeHue TeMbl 3aBEpIIAETCS O3HAKOMIICHHEM YYaIIMXCs C NPOCTEUIIMMH CTATUCTUYECKUMM XapaKTEpUCTUKAMU: CPETHUM apudme-
TAYECKUM, MOJOW, MEAUAHOM, pa3MaxoM. Y4Yaluecs JOJDKHBI yMETh HCIIOJIb30BaTh OTHU XapaKTEPUCTHUKHU JUIS AHAJIW3a PANA TaHHBIX B
HECJIOKHBIX CUTyalHsX.



Konmponvuwix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM IOKa3aTeJIEM.
CreneHb ¢ HATypalbHBIM ITOKA3aTeNeM U ee cBoicTBa. OnHowieH. OyHKIUK Y = X2, y = X° M MX rpaHKH.

OcHogHas yenb — BbIPa0OTATh YMEHUE BBIMIOJIHATD IEUCTBUS HAJl CTENIEHSIMU C HaTypaJbHBIMH MOKA3aTEISIMU.

B nanHo# Teme qaeTcs onpenereHre CTENeHN ¢ HaTypalbHbIM MokaszareneM. B kypce maremaTuku 0 Kjacca ydauiecs: y>ke BcTpeva-
JUCh C TpPUMEPAMU BO3BEACHUS YHUCEN B CTENEHb. B CBA3M C BBIUMCICHUEM  3HAYEHUM  CTEIEHM B 7  Kjacce  Jaercs
MIPEACTABICHNE HAXOKACHUH 3HAYEHUN CTENEHU C IMOMOUIBI0 KaJIbKyJIATOpa. PaccMmaTpuBaroTcsi CBOWCTBA CTENEHHU C HATYpaJbHBIM
nokaszarenaeM. Ha mpuMepe [0ka3aTenbCTBa CBOMCTB CTENEHM y4alllUeCs BIEPBBIE 3HAKOMSTCS C JOKA3aTEIbCTBAMH, MPOBOAUMBIMU
Ha anreOpanmdeckoMm matepuaiie. CBOWCTBA CTENEHM C HATYpaJIbHBIM IOKa3aTeleM HaXOAST  NPUMEHEHHE  TMpPU  YMHOXEHHUH
OJTHOWJIEHOB ¥ BO3BEJCHUHU OJIHOWJICHOB B CTeNEHb. [IpM HAXOXKACHUM 3HAYCHUN BBIPAKEHUMN, COAEpXkAIIMX CTENEHH, 0coboe
BHHUMaHHE clielyeT 0OpaTUTh Ha MOPAJIOK JEHCTBUH.

Paccmotpenne GpyHKIME y = X%, y = X M03BOJIAET IPOJOILKHTE PabOTy 1Mo (POPMUPOBAHUIO YMEHHI CTPOMTH U YMTATh IPapUKH
Qynkuuii. BaxkHo 00OpaTUTh BHUMaHUE ydYalIUXcs Ha 0cOoOeHHOCTH rpaduka (QYHKIMH y = X2 rpaMK HPOXOAUT Yepe3 Hayajo
KOOpauHAT, ock Oy SBISETCS €ro OChI0 CHMMETPHUH, TpaUK PacIoI0KEH B BEpXHEH MOTYIIIOCKOCTH.

YMeHue cTpouth rpaduku QYHKIMHA y = X2 M y = X° HCHONB3yeTcs Ul O3HAKOMIICHHMS Y4YalIUXcsi ¢ IpaUuecKMM CII0coO0M
pELIeHNs] YPaBHEHUN.

Koumponvnuvix pabom: 1

3

3. MHOro4JjeHbl.

Muorounen. CiioxeHne, BBIMUTAaHUE U YMHOKEHHE MHOTOWICHOB. Pa3nioxkeHrne MHOTOWICHOB HA MHOYKHUTEITH.

OcHosHnast yenb — BBIPA0OTaTh YMEHHUE BBITIOJNHATH CIIOKEHWE, BEIYMTAHHWE, YMHOKCHUE MHOTOWICHOB U Pa3I0KEHHUE MHOTOYJICHOB
Ha MHOYKHUTEIIH.

JlanHas Tema wurpaeT (QyHIaMEHTAIBHYIO PO B (OPMUPOBAHUU YMEHHUS BBINOJHITH TOXJISCTBEHHBIC MPEOOPA30BAHMS
anreOpanyecKkux BeIpakeHH. @opMupyeMbie 37ech (PopMabHO-ONIEPATUBHBIC YMEHHS SBIISIOTCS OTIOPHBIMU MPU U3YYCHUH JCHCTBUM C
palMOHABHBIMU APOOSIMHU, KOPHIMHU, CTEIICHIMHU C PAIlMOHATIBHBIMU TTOKA3aTEIISIMU.

N3ydenre TeMbl HAUMHAETCS C BBEACHUS MOHATUM MHOIOWIeHa, CTAaHJApPTHOIO BHJla MHOTOYJIEHA, CTeNeHU MHOTro4YwieHa. OCHOBHOE
MECTO B 3TOM TE€ME 3aHMMAIOT aJITOPUTMBI ICMCTBHUI ¢ MHOTOWICHAMU — CJIO’KCHHUE, BBIUUTAHHWE M YMHOXKEHHUE. YUalllluecs TOJKHBI 1M0-
HUMAaTh, YTO CYMMY, Pa3HOCTbh, ITPOU3BECHIUE MHOTOUYJICHOB BCETJla MOKHO ITPEJCTaBUTh B BUJIE MHOTOWIeHA. [[eCTBUSI CII0KEHUSI, BbI -
YUTAHUS U YMHOKCHHS MHOTOWICHOB BBICTYITAIOT KaK COCTABHON KOMIIOHEHT B 3a/IaHUSAX HA MPeoOpa30oBaHMs LENIbIX BhIpakeHui. [1o-
ATOMY HEIIEIeCO00Pa3HO MEePEeXOAUTh K KOMOMHUPOBAHHBIM 3aIaHUSM MPEK/IC, YeM YCBOCHBI OCHOBHBIC aJITOPUTMBI.

Cepbe3HOe BHIMAHUE B ATOW TeME YASIASTCS Pa3I0KCHHI0 MHOTOWICHOB HA MHOYKHUTEIIH C TTIOMOIIIBIO BRIHECEHHS 32 CKOOKH OOIIETO
MHOXKHTEJNS U C MOMOIIBI0 TPpyNmUpoBKU. COOTBETCTBYIONIHE MPEOoOpa30oBaHUs HAXOAT IMIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca,
TaK ¥ B MOCJIEAYIONIUX KypcaX, 0COOCHHO B JIEUCTBUSIX C PAllMOHATIbHBIMHU JIPOOSIMH.



B nanHOl Teme ydamuecs BCTPEUAOTCS ¢ IPUMEPAMH UCTIOIB30BaHUS PacCMAaTPUBAEMBIX NMPEOoOpPa30BaHMA TIPH PEIICHUH Pa3HO00-
pa3HBIX 3a7a4, B YACTHOCTHU MPHU PEIICHUU YpaBHEHUI. DTO MO3BOJSET B XOJI€ H3YUYCHUS TEMBI TIPOAOKUTH Pab0OTy IO (OPMHUPOBAHUIO
YMEHHS PeIlaTh YpaBHEHHS, a TaKKe peliaTh 3aJa49d METOJOM COCTABJICHHS YpaBHEHUN. B 4 ciio ynpakKHEHH BKITIOYAIOTCS HECTIOK-
HBIC 3aJaHUS Ha J0KA3aTEIbCTBO TOXKICCTBA.

Konmponvuwix pabom: 1
4.  @opMyJbl COKPAIIIEHHOT0 YMHOKEHHS.

®opmyisl (@ + b)?> = a? £ 2ab + b% (@ £ b)® =4+ 34’ + 3ab?> £ b3 (@ £ b) (@ + ab + b?) = ¢® £b3. [Ipumenenune opmyn
COKPAIIIEHHOTO YMHOXKEHHUS B MPE0OPa30BaAHUSIX BBIPAKCHHIA.

OcnosHas yenb — BBIPAO0TATh YMEHUE PUMEHSITH (DOPMYJIBI COKPAIIICHHOTO YMHOXEHHUS B MPE0OPa30BAHUSX IEIIbIX BIPAKESHUN B
MHOTOWICHBI ¥ B Pa3JIOKECHUH MHOTOWICHOB Ha MHOYKHTEIIH.

B nmaHHO# Teme mpojoipKaeTcs padora 1mo (GOPMHUPOBAHUIO Y YUAIIMXCS YMEHUS BBITOTHATH TOXKIACCTBEHHBIC TIPEOOPa30BaHUS IIEITBIX
BeIpakeHnii. OCHOBHOE BHUMAHUE B TeMe yaensercs popMmynaM (a - b) (a +b) = a® - b% (a £ b)? = a® + 2ab + b% YVuammecs 1omxabl
3HATh 3TH (HOPMYJIBI M COOTBETCTBYIOIIUE CJIOBECHBIC (POPMYIMPOBKH, YMETh NMPUMCHSATh MX KaK «CJIeBa HAMpaBO», TaK U «CIpaBa
HaJIEBOY.

Hapsay ¢ yKa3aHHBIMM paccMaTpUBaroTcs Takxke Gopmyinsl (a = b)® = a3+ 3a%b + 3ab®> £ b2 a® £ b3 = (a £ b) (@® + ab + b?). Oanako
OHHU HaXOJISAT MEHbIIIEE MPUMEHEHHE B Kypce, MO3TOMY HE CIIeyeT M3JIHITHE YBICKAThCS BHITIOJTHCHHEM YIPa)KHEHUU Ha WX HCIOJB30-
BaHUE.

B 3aKirounTeNbHON Y9acTH TEeMBl pacCMaTPHUBACTCS MPUMEHEHUE PA3IMIHBIX MPUEMOB PA3TIOKEHUSI MHOTOWICHOB HA MHOXHUTEIH, a
TaKXKe MCIIOIh30BAHKE MPEOOPA30BAHUIA 1IETBIX BRIPAKEHUH JJIsl PEIISHUS IUPOKOTO KpyTa 3a1ad.

Koumponvuuix pabom: 2
5. ®yHKUMH.

OyHkus, 00acTh onpeaencHus GyHkiuu. Beraucienne 3HaueHuit pynkiun o Gopmyne. I'padux ¢pynkuun. [Ipsmas npomopimo-
HaJLHOCTH U ee rpaduk. JInHeitnas QyHKIHS U ee Tpaduk.

OcHosHas yenb — O3HAKOMHUTH YYAIIMXCS ¢ BOKHEHITUMHU (YHKIIMOHAIBHBIMUA MOHATUSMU U C TpaduKamMu MPSIMOU MPOIMOPIHO-
HAJTBHOCTH U JTUHEHHOU (PYHKITMU OOIIETO BUA.

JlanHast TeMa SIBIISI€TCA HaYaJbHBIM 3TAllOM B CUCTEMATHUYECKOU (PYHKITMOHATBHOMN MOATOTOBKE yUalUuXcsl. 3/1eCh BBOJIATCS TaKUE TI0-
HATHUS, KaK QYHKIUS, apTYMEHT, 00acTh onpeaencaus GyHkuuu, rpadhuk GpyHkiund. OyHKIHsS TpakTyeTcsl Kak 3aBUCUMOCTh OJTHOU T1€ -
PEMEHHOM OT JIpyroi. Yuamuyecs moJiydaroT IepBOe MPEACTaBISHUE O croco0ax 3aaanus GyHKIHHA. B TaHHONW TeMe HaunHaeTCs padoTa
o (OPMHUPOBAHUIO y yUANTUXCS YMEHUN HAXOIUTh MO PopMyJie 3HaUYeHUE (PYHKIIUU TI0 H3BECTHOMY 3HAYEHHUIO apTyMEHTA, BBITIOJHATH
Ty K€ 3a/1a4y 1o TpaduKy u pemarh mo rpaguky oOpaTHyIO 3a71a4y.

QDYHKITMOHAIBHBIE TOHSATHUS MOTYYal0T CBOKO KOHKPETHU3AIUIO MPU M3YYCHUH JIMHEWHOW (PYHKIIMU M €€ YaCTHOTO BHJIa — MPSIMOU
MPOTIOPIIMOHATILHOCTH. ¥ MEHHSI CTPOUTH M YATATh TPpaQuKy dTUX (PYHKIIUN MTUPOKO UCIIONB3YIOTCS KaK B CAMOM Kypce anreOphl, Tak U B



Kypcax r€OMETpur U (U3HMKHU. Yualumecs JOJDKHBI MOHMMAaTh, KaK BIUSAET 3HAK KOA((UIMEHTa Ha pPaclojio)KEHHE B KOOPAMHATHOU
IockocTH rpaduka Gynkuu y = Kx, roe u K # 0, kak 3aBucuT oT 3HaueHuid K 1 b B3anMHoe pacrnonoxenue rpadukoB ABYX (YHKIIHIA
Buga y = kx + b.

dopmupoBaHue BceX (PYHKIMOHAIBHBIX MOHATUN M BBIPA0OTKA COOTBETCTBYIOIIMX HABBIKOB, a TAK)KE M3yUYCHHE KOHKPETHHIX (PYHK-
IUHA COMPOBOXKIAIOTCS PACCMOTPEHUEM IPUMEPOB PEATBbHBIX 3aBUCHUMOCTEH MEXIY BEJIMYMHAMH, YTO CIOCOOCTBYET YCHUJIEHUIO
MPUKIaJHON HAMIPaBIEHHOCTH Kypca ainreophl.

Konmponvuwix pabom: 1
6. CucreMbl JIUHeHHBIX YPABHEHUH.

Cucrema ypaBHeHui. PemieHue cucteMbl IBYX JIMHEHHBIX YPaBHEHUHN ¢ IBYMs IIEPEMEHHBIMU U €70 T€OMETpUUECKasi UHTEPIIPETaIusI.
PelreHne TEKCTOBBIX 3a/1a4 METOAOM COCTABJIEHUSI CUCTEM YPAaBHEHUI.

OcHogHas yenb — O3HAKOMHUTH YYAIlIUXCS CO CIOCOOOM DPEIICHMs] CHUCTEM JIMHEHHBIX YpaBHEHUU C ABYMsI MEPEMEHHBIMH, BbIpa-
00TaTh YMEHHE PEIIaTh CUCTEMBI YPAaBHEHHU I U IPUMEHSATh UX MPU PEIICHUN TEKCTOBBIX 3aja4.

N3yudeHne cucTeM ypaBHEHH pacnpenensercs Mexay Kypcamu 7 1 9 kiaccoB. B 7 kinacce BBOAUTCS MOHATHUE CUCTEMBI U paccMaTpH -
BAIOTCSl CUCTEMbI TUHEWHBIX YPaBHEHUM.

N3noxxeHne HAaUMHAETCS ¢ BBEJEHUS MOHATHUS JIMHEMHOE YpaBHEHHE C IBYMs IEPEMEHHBIMU». B cUCTEMY ynpa)KHEHUI BKIFOYAKOTCS
HECJIOKHBIE 3aJ]aHUs HA PELICHNE JINHEWMHBIX YPaBHEHUN C IByMsI IEPEMEHHBIMH B LIEJIBIX YUCTAX.

dopMupyeTcss yMEHUE CTPOHUTh TpaduK ypaBHeHUs a + Dy = ¢, rne a # 0 wiu b # 0, npu pasznuuHbIX 3HaUYeHUAX a, b, ¢. BBeaenue
rpaduueckux oOpa3oB J1aeT BO3MOXKHOCTh HATJISTHO MCCIEOBATH BOIPOC O YHCIIE PEIICHUN CUCTEMBbI IBYX JIMHEWHBIX YpaBHEHHH C
IBYMSI IEPEMEHHBIMU.

OCHOBHOE MECTO B JAHHOM TE€ME€ 3aHMUMAET H3YYEHHUE QITOPUTMOB PEIIEHUS CUCTEM [BYX JMHEHHBIX YpaBHEHUU C JBYMS
MEePEMEHHBIMH CIIOCOOOM MOJICTAHOBKU U CTIOCOOOM CIIO>KEeHHMsI. BBeleHrne cucteM mo3BoJisieT 3HAUUTEIbHO PACIIUPUTH KPYT TEKCTOBBIX
3a/lay, peniaeMbIX C MOMOIIBIO amnmapaTta anreopol. [IpumeHnenne cucTeM ympoumiaeT MpoIiecc MnepeBoja MAaHHBIX 3aJa4d ¢ OOBIYHOTO
SI3bIKA HA A3bIK YPABHECHHUIM.

Koumponvuwvix pabom: 1
7. IloBTOpEHMeE.
Ocnosnas yenwv. IloBTOpHUTH, 3aKpenuTh U 0000mKUTH OCHOBHBIE 3Y H, momydeHHbIe B 7 Ki1acce.
Koumponvuwix pabom: 1

e 8 Kkiracc:

1. PanuonanbHble Apo0OH.



PanmionanbHast apo6s. OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue apoOeil. ToxkaecTBEHHbIE MpPeoOpa3oBaHUs  pPallMOHAIBHBIX
. k
BbIpakeHU. OyHKIUSA y =— U ee rpaduk.
X

OcHosHas yenb — BbIPa0OTaTh YMEHHE BBITIOIHITH TOXKAECTBEHHBIE MPE0OPA30BAHMS PALIMOHATBHBIX BBIPAKEHUU.

Tak xak AeCTBUS ¢ pallMOHATIBHBIMU APOOSIMU CYIIECTBEHHBIM 00pa30M OMUPAIOTCA HA ACHCTBUS C MHOTOWIEHAMHU, TO B Hayalle TEMbI
HE00XO0IMMO MOBTOPUTH € yYAITUMUCS Pe0oOpa30BaHUs LETbIX BBIPAKEHUN.

['maBHOE MECTO B JAHHOW TeME€ 3aHUMAIOT AJTOPUTMBI ACHCTBUH ApOoOsSMHU. Ydaluecs NOKHBI MOHUMAaTh, YTO CYMMY, Pa3HOCTb,
MpoU3BEACHUE M 4YacTHOE poleil Bcerjia MOKHO NpeNCTaBUTh B BUaE JIpoOu. IlpuoOperaemble B JaHHOW TeMe yMEHHUS BBINOJHSATH
CJIOKEHUE, BBIYMTAHHE, YMHOKEHUE U JeJeHHE ApOoOei SBISIIOTCS OMOPHBIMU MPeoOpa3zoBaHUSAX ApOOHBIX BhlpaxeHui. [loaTomy um
clleyeT ynenauTb ocoboe BHMMaHue. HenenecooOpa3sHO mepexoauTbh K KOMOMHHUPOBAHHBIM 3aJaHUSIM Ha BCE JEHCTBUS C JpOOSIMU
npexJie, 4em Oy/ly YCBOEHbl OCHOBHBIE aITOPUTMbI. 3aJjaHusl HA BCE JEUCTBUS C APOOSMHU HE JOKHBI ObITh M3JIMILIHE TPOMO3IKUMHU U
TpynoeMkuMu.IIpu HaxoxaeHUM 3HA4YeHHU IpoOed JaroTcs 3aJaHus Ha BBIYMCICHHS C MOMOIIBIO KaJbKylsaTopa. B maHHON Teme
PaCLIMPSIIOTCS CBEICHUS O  CTaTUCTUYECKUX  XapaKTEPUCTHUKAX. BBoauTcss  mOHATHE CpPEAHEr0 TapMOHMYECKOrO psaa

o K
ITOJTOKUTCIIBHBIX YHUCCII. HSY‘I@HI/IQ TCMBbI 3aBCPIIACTCA PACCMOTPCHHUCM CBOUCTB rpa(bm(a q)yHKIII/II/I y=—.
X

Koumponvnwix pabom: 2

2. CreneHs € HeJBbIM MOKA3aTeJIeM. JJIeMEHTbl CTATHCTHKH.
CremneHb ¢ LENBIM TOKa3aTeneM U ee cBoiicTBa. CTaHAapTHBIN Buj uMcia. HavanbHble cBelleHHS 00 OpraHu3aliyd CTaTUCTUYECKUX
HUCCJICJOBAHU.
OcHosHas yenb — BBIPAOOTaTh YMEHHE NMPUMEHSITH CBONCTB, CTEMEHU C IIENIBIM IOKa3aTelieM B BBIYMCICHUSAX U MPeoOpa3oBaHUAX
chopMHpPOBaTh HAYAJIbHBIE TIPEICTABICHUS O COOpE U IPYIIUPOBKE CTATUCTUYECKUX JAaHHBIX, X HATJISTHON MHTEPIPETAIUU.
B »Toil TemMe hopMyNmHpYIOTCS CBOMCTBAa CTENECHHM C IICJIBIM IOKa3aTeiaeM. MeTol J0Ka3aTelbCcTBa 3TUX CBOWCTB IOKa3bIBACTCS Ha
MpUMEpPEe YMHOXKEHHS CTENEHEN C OAMHAKOBBIMU OCHOBaHUSMHU. JaeTcs MOHATHE O 3alMCU 4YMciia B cTaHAApTHOM Buue. lIpuBoasitcs
MIPUMEPHI UCTIOJIH30BAHUS TAKOH 3alich B PU3UKE, TEXHUKE U IPYTUX 001aCTSIX 3HAHUM.
VYyamuecs MoaydaroT HadadbHbIE MPEICTABICHUS 00 OpraHM3aIlMU CTATUCTHYECKUX HccleqoBaHUN. OHU 3HAKOMSTCS C TMOHATHSAMH
reHepaIbHON U BHIOOPOUYHON COBOKYMHOCTH. [IpUBOASATCS pUMEpPHI MPEACTAaBICHUS CTATUCTHYECKUX JAaHHBIX B BUIE TAOJIHI] YaCTOT U
OTHOCHUTEJIBHBIX YaCTOT. YUalIUMCS MPEJIaraloTCs 3a/IaHMs Ha HAXOKJICHHE 10 TaOJIUIIE YaCTOT TAKKX CTATUCTUIECKUX XapaKTEPUCTHUK,
KaK cpemHee apupMeTHdecKoe, Moja, pazMax. PaccmaTpuBaeTcsi BOMPOC O HATJISHOW MHTEPIPETAINN CTATHCTHUECKOW WH(pOpMaIUy.
W3BecTHBIC y4aluMCcs CITOCOOBI HATJISTHOTO MPECTABICHUS CTATUCTUISCKUX JAHHBIX C TIOMOIIBIO CTOJI0YATHIX U KPYTOBBIX JUArpamMm
pacuIupsitoTCs 3a CUET BBEACHUS TAKUX MOHSATUMN, KaK MOJIUTOH U THCTOrpamMMa.
Konmponvuwix pabom: 1

3. KBaapaTHble KOpHH.



[lonstne 06 uppanmoHanbHbIX yKciax. OOmMe cBeAeHUsI O NEHCTBUTENbHBIX Yucnax. KBaapatHeiil kopeHb. [loHsATHE O HAXOXKIAECHUU
NpUOIMKEHHOTO 3HA4YeHHUs KBajgpaTHOro KopHs. CBolicTBa KBaapaTHbIX KopHeil. IIpeoOpa3zoBaHus BBIpAXKEHHM, COAEpKAIINX
KBajipaTHbIe KOpHU. DYHKIUSA y =+/x , €e CBOMCTBA U rpaduk.

OcHosHas yenb — CHUCTEMATU3UPOBATh CBEACHHUS O PAIlMOHAIBHBIX YHUCIAaX U JaTh MPEACTaBICHHE 00 HPPALMOHAJIBHBIX YHUCIAX,
paclIMpyB TEM CaMbIM MOHSTHE O YHCIE; BbIpAOOTAaTh YMEHHUE BBINOJHATH MPeoOpa3oBaHUs BBIPAKEHHM, COAEpKalluX KBaJpaTHbIE
KOPHH.

B nanHoil Teme ywamimecs MojaydalrOT HauyajdbHOE MPEJCTaBICHHE O MOHATUU JAeHcTBUTENbHOro yucaa. C 3Tod 1nenbio 00001arTes
M3BECTHBIE yYaIUMCs CBEIAECHHUS O PALlMOHAIBHBIX Ynciiax. st BBEACHU MMOHATUS UPPALMOHATIBHOTO YUCIIA UCIIOJIB3YETCS UHTYUTUBHO
IIPEICTABICHUE O TOM, YTO KaXKJBI OTPE30K MMEET JJIMHY U NOTOMY Ka)XI0M TOYKE KOOPAMHATHOM IPSMOU COOTBETCTBYET HEKOTOPOE
yuciio. [loka3piBaeTcs, 4TO CyIIECTBYIOT TOUKHM, HE UMEIOIIME PAllMOHAIBHBIX adcuucc.

IIpu BBEe1eHUY MTOHATHS KOPHS I10JIE3HO O3HAKOMUTD YYaIUXCsl C HAX0XKIECHUEM KOPHEN C IIOMOLIBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMAaHHE YENSAETCS MOHITHIO apu(PMETUUECKOT0 KBaJIPaTHOTO KOPHS M CBOMCTBAM apHU(pMETHUYECKUX KBAAPATHBIX KOPHEH.

Jloka3pIBalOTCSI TEOPEMBbl O KOPHE M3 TMPOMU3BEACHUS U JPOOH, a TaKKE TOXKJIECCTBO Ja? =|d|, KOTOpBIE MOMYy4YarOT NMPUMEHEHHE B
npeoOpa3oBaHUsAX BBIPAKECHUH, COJEpKAIIUX KBajgpaTHble KOpHH. CrHenuajibHOe BHUMAHHE YAEISETCS OCBOOOXICHHUIO OT
a a
NCRCETCN
KOPHH, YaCTO UCTIOIB3YETCS KaK B CAaMOM Kypce anreOphl, Tak U B Kypcax reOMEeTpHH, anreOpbl M Havyall aHaJIu3a.

Ipomomnxkaerca paboTa Mo pa3BUTHIO (YHKIMOHAILHBIX IPEICTaBICHUH yuamuxcs. PaccmarpuBatores GyHkius 6 =+/6, ee cBoiicTBa U

HPppalOHAJIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BBIPAXCHUAX BHUA YMeHue HpGO6p330BBIBaTB BBIPpAKCHUA, COACPIKAIIUC

rpaduk. [Tpu usydenun QyHKUUK y = +/x MOKa3bIBAaeTCA ee B3aMMOCBA3b ¢ pyHKIHEH y = X2, re X > 0.
Koumponvuuix pabom: 1

4. KBaapaTHbie ypaBHeHMS.
KBagpatHoe ypaBHeHue. dopmyna KOpHEW KBaJApaTHOrO ypaBHEHHUs. PelieHue pandoHalbHBIX ypaBHEHHU. Pemienue 3amay, NpuUBO-
TSIIUX K KBaIPaTHBIM YPaBHEHUSAM U IPOCTEUIINM PAIIMOHAIBHBIM YPABHEHUSIM.
OcHosHas yenb — BBIPA0OTATh YMEHUS PEIIaTh KBAJAPATHBIC YPAaBHEHUS W MPOCTEHIIINE pallMOHAIbHBIC YPABHEHHS M MPUMEHATh UX K
PELICHUIO 3a/1a4.
B Hauane TeMbl NpUBOASTCS MPUMEPHI PEILICHHS] HEMOJIHBIX KBAIPATHBIX YpPaBHEHUNU. DTOT MaTepHuall cucremaTusnpyercsa. Paccmarpu-
BAIOTCSI AITOPUTMBI PEIIEHUS HEMTOIHBIX KBAAPATHBIX YPABHEHUHN PA3JIMYHOTO BUAA.
OCHOBHOE BHMMaHHME CleyeT yAeIUTh PEIIeHHIO ypaBHEHHH Buaa ax? + bx + ¢ = 0, rae a # 0, ¢ ucnons3oBanueM (opMyJibl KopHeil. B
JTAHHOM TeMe ydaiuecs: 3HakoMsTcs ¢ opmynamu Buera, BbIpakarolIMMU CBSI3b MEXAY KOPHAMH KBaJAPATHOTO YPABHEHUS U €0 KO-
s¢ppunmentamu. OHU UCHONB3YIOTCS B JlalibHEWIIEM MpPU JIOKA3aTEIbCTBE TEOPEMBbI O PA3JIOKEHUU KBAJpPaTHOTO TpEXWIeHa Ha
JIMHENHBIE MHOKHUTENH.



VYuyamuecs oBiazeBalOT cocOOOM pelieHus: APOOHBIX PallMOHATBHBIX YPaBHEHUH, KOTOPBII COCTOUMT B TOM, UYTO PEILICHUE TaKUX ypaB-
HEHUU CBOJIUTCS K PEIIEHUIO COOTBETCTBYIOIIMX LEJIBIX YPABHEHUH € MOCIEAYOIUM UCKIIFOYEHUEM ITOCTOPOHHUX KOPHEH.
N3ydenne n1anHOM TEMBI MO3BOJISET CYIIECTBEHHO PACIIUPUTH anmnapaT YpaBHEHUN, HCIIOJIb3YEMBIX [T PEIUICHUS TEKCTOBBIX 3a/1a4.
Konmponvnwix pabom: 2

S. IloBTOpEHMe.
OcHosnas yenw. [10BTOpUTH, 3aKpenuTh U 00001mUTh OCHOBHBIC 3Y H, nmonyueHnHsie B 8 kiacce.
Konmponvuwix pabom: 1

e 9 kuacc
1. HepaBencrtBa.

UucnoBble HEPABEHCTBA U X CBOWMCTBA. [loWieHHOE CIIOKEHUE M YMHOKEHUE YMCIIOBBIX HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOU
NEPEMEHHON U UX CUCTEMBI.
OcHoénasi  yeib — O3HAKOMWTH YYAIIMXCS C MPUMEHEHUE: HEPAaBEHCTB JIJIs OICHKM 3HAYCHWM BBIpaKEHUMU, BhIPAOOTATh YMEHHE
pelaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOM TMEpeMEHHOW M uX cucTteMbl. CBOWCTBA UYMCIOBBIX HEPABEHCTB COCTAaBISIOT Ty 0a3y, Ha
KOTOPOH OCHOBAHO PEIICHUE JIMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHOM. T peMbl 0 TOWIEHHOM CJIOKEHUU U YMHOKEHUU HEPABEHCTB
HaXOJWUTh NMPUMEHEHHUE MPH BBINOJIHEHUH MPOCTEHIINX YINPaKHEHUW Ha OLEHKY BBIPAXKEHUW MO METOAY TpaHull. BBOASATCS NMOHATHA
a0COIOTHOM MOTPEIIHOCTH U TOYHOCTU NMPUOIMKEHUS, OTHOCUTENILHON MOTPEITHOCTH. Y MEHUS TPOBOJIUTH AEAYKTUBHBIE PACCYKIACHUS
NOJIy4alOT Pa3BUTHE KAaK IPU JI0KA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK M TPH BBINOJHEHHH YIPAKHEHUNM Ha JI0KA3aTEIbCTBA
HEPaBEHCTB.
B cBA3uM c pelieHHEM JMHEWHBIX HEPAaBEHCTB C OJIHOW MEPEMEHHO: JAeTCA TMOHATHE O YHCIOBBIX IPOMEXKYTKAX, BBOASATCS
COOTBETCTBYIOIIIME Ha3BaHHS W 0003HaueHHUsA. PaccMOTpeHMIO cHCTeM HEpaBEHCTB OJIHOM MEPEMEHHON MPEeIIIecCTBYEeT O3HAKOMIICHUE
YUYaIUXCS ¢ TOHITHIMU TIEPECEUCHUS U 00bEIMHEHNS MHOXKECTB.
IIpu pemieHun HEpaBEHCTB MCHOJIBb3YIOTCS CBOMCTBA PABHOCWJIBHBIX HEPABEHCTB, KOTOPBIE PA3bSCHSIOTCS HAa KOHKPETHBIX IMpHUMEpax.
Ocoboe BHUMaHHE CIEIyeT YACIUTh OTPaOOTKE YMEHHs pellaT MPOCTEHIIHe HepaBeHCTBa BUaa ax > b, ax < D, oCTaHOBHBIIUCH
CrienMalibHO Ha ciydae, korja a < 0.
B 310l TemMe paccmaTpuBaeTCs TAKKE PELICHUE CHCTEM JIBYX JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM, B YaCTHOCTH TaKHX,
KOTOPBIE 3alIMCAHBI B BUJIE JBOMHBIX HEPABECHCTB.
Konmponvuwix pabom: 1

2. KBaapaTtuuHasi pyHKIMS.
®yukuus. CpoiicTsa (pyHkumii. KBagpaTuslii Tpexunen. Pasiosxkenne KBapaTHOro TpexdieHa Ha MHOkuTend. @yHkius y = ax? + bx +
c, ee cBoicTBa U rpaduk. CreneHHas QyHKIHUS.



OcHosHas yenb — PacUIMPUTh CBEACHHS O CBOWCTBaX (PYHKIMH, O3HAKOMUThH YYaIIUXCS CO CBOMCTBAMHU M TpaMKOM KBaJIpaTUYHOU
¢yakuun. |
B Hauane TeMbl cHCTEMAaTU3UPYIOTCA CBeAEHUs O QPyHKIUAX. [IoBTOpsAIOTCS OCHOBHBIE MOHATHSA: (PYHKLHMSI, apryMEeHT, 00JacTh OMIpe-
nenenust pyHkuuu, rpadux. Jlarorcs moHATUS O BO3pacTaHUM U yObIBAaHMM  (DYHKIMHM, TPOMEXKYTKax 3HAKOIMOCTOSHCTBA. leM
caMbIM co3jaaercss 0a3a A1 YCBOEHHsSI CBOMCTB KBaJpPAaTUYHOM M CTENEHHOW (DYHKIMI, a TakkKe s JaibHeHIiero yriyOneHus
(GyHKUMOHAIBHBIX MPECTABIECHUN IPU U3YUEHUH Kypca ainreOpbl M Havyall aHajIu3a.
[ToAroTOBUTENBHBIM IATOM K U3YYEHHIO CBOMCTB KBAaJPATUYHOU (PYHKIIMU SIBIIETCA TaKXKE€ PAacCMOTPEHHE BOIpPOCAa O KBaJIPaTHOM
TPEXWIEHE M €ro KOPHSX, BBLACICHUM KBajJpaTa JBYyWICHa W3 KBaJAPATHOTO TPEXUWIEHA, PAa3JO0KEHHHM KBaJAPATHOrO TPEXUIEHA Ha
MHOYHUTEIH.
U3ydenue KBagpaTHUHONW (QYHKIMU HAYMHAETCA C PACCMOTPEHMS (YHKIUH y = ax’, €€ CBOWCTB M 0COOEHHOCTEH rpauka, a Takxke
JIPyrUX 4acTHBIX BUIOB KBaApaTUUHON (GyHKIMH — QyHKIMU y = ax? + b, y = a (x - m)%. DTu cBe/leHUs UCMIONBL3YIOTCS TIPU U3yYEHHH
CBOMCTB KBaJIpaTUUHOM (DYHKIMU OOIIEro BUAA. BaxkHO, 4TOOB! yyanyuecs MOHSIIHN, 4To rpaduk QYHKIMHU Y = ax? + bx + ¢ MOxkeT ObITh
nojTydeH u3 rpaguka QYHKIMHE y = ax? ¢ IOMOIIBIO ABYX HapalleJbHbIX NePEeH0CoB. IIpueMbl nocTpoenus rpaduka GyHKImMU Yy = ax? +
bx + c oTpabaThiBatoTCs Ha KOHKpPETHBIX mpumepax. Ilpu 3ToM ocoboe BHMMaHHUE CJlEAyeT YAEIUTh (POPMUPOBAHUIO Y YUaIUXCS
YMEHHMS yKa3bIBaTh KOOPJIMHATHI BEPIIUHBI TapaboIibl, €e 0OCh CUMMETPHUH, HAIIPaBJICHHE BETBEH Mapaloibl.
[Ipu u3yueHuu 3TOW TEMBI HalbHEHIee pa3BUTHE MOJy4aeT YMEHHE HAaXOAWUTh MO TpaduKy MPOMEXKYTKH BO3pACTaHUS U yObIBAaHUS
GyHKIMHY, a TAaKKE TPOMEKYTKH, B KOTOPBIX (PYHKIUS COXpaHSET 3HAK.
VYyamuecs 3HaKOMSITCSI CO CBOMCTBaMHU CTeNEHHON (QyHKIMM y = X" MPU YETHOM M HEUETHOM HATypajbHOM ToKazarelne 1. BBogutcs
NOHATUE KOPHS ra-il cteneHu. OHU MOJIYYaroT MPEACTABICHUE O HAXOXKJICHUHM 3HAYEHUU KOPHSA C MOMOIIBI0 KAJIBKYJISATOPA, MPUYEM
BBIPa0OTKa COOTBETCTBYIOIIMX YMECHHI HEe TpeOyeTcs.
Koumponvuuvix pabom: 1

3. HepaBeHcTBa ¢ 0/1HOIi MepeMeHHOM
Lensie ypaBHeHus. [[poOHble paninoHaabHble ypaBHeHUs. HepaBeHCTBA BTOPOM CTETNIEHU ¢ OJHOM IepeMeHHOoNH. MeTo HHTEPBaIOB.
OcHosHas yenb — CHUCTEMATHU3UPOBATH U OO0OOIIUTH CBEJICHUS O PEIICHWH IIENBIX M JAPOOHBIX pAllMOHATBHBIX YpPaBHEHUH C OJTHOU
nepeMeHHoi, c()OpMUPOBATh YMEHHUE PEIlaTh HEPaBEeHCTBA BUAA ax> + bx + ¢ > 0 unm ax®> + bx + ¢ < 0, rae a # 0.
B aT0i1 Teme 3aBepiraeTcst H3ydeHUe parioHaNIbHBIX YPAaBHEHHH C OJTHOM MMEepEeMEHHOM. B CBS3M ¢ 3TUM MPOBOAUTCS HEKOTOPOE 0000111e-
HUE U YTIIyOJIeHHE CBEJeHUN 00 ypaBHEHHSIX. BBOASTCS MOHATHSA 1IEJI0TO PAIIMOHATBFHOTO YPABHEHUS M €T0 CTEIICHU. Y Yalluecs: 3HaKO-
MSTCS C PELIICHUEM YPAaBHEHUM TPETHhEW CTENEHH M YETBEPTOM CTEIEHW C MOMOINBIO PA3JIOKECHUS HA MHOXKMUTEIM W BBEICHHUS BCIIO-
MOraTeJbHOM mnepeMeHHON. MeTon penieHus ypaBHEHHMM IyTeM BBEJACHHUS BCIIOMOTATEIbHBIX IMEPEMEHHBIX OYyIeT MIHUPOKO
MCIIOJIB30BAThCS B JATBHEHINIEM MPU PEIICHUN TPUTOHOMETPUUYECKHX, JIOTApU(PMUIECKUX U APYTUX BUIOB YPABHCHHM.
Pacuinpsrorcss cBeleHUsI O pEHIeHUH APOOHBIX palMOHAJIbHBIX YpPaBHEHHWH. Yualllhecsi 3HaKOMSITCA C HEKOTOPBIMHU CHEIUaTIbHBIMU
MIPUEMaMH PEIICHUS TAKUX YPABHEHHUI.



dopMUpOBaHHE YMEHMI pEIIaTh HEPABEHCTBA BUAA ax> + bx + + ¢ > 0 mmm ax? + bx + ¢ < O, rne a # 0, OCYHIECTBIAETCS C OIOPOH Ha
cBeZieHus 0 rpad ke KBaJpaTHUYHON (yHKIHH.
VYuyalmuecs 3HaKOMATCS ¢ METOIOM UHTEPBAJIOB, C IIOMOILIBI0 KOTOPOr'0 PELIAIOTCS HECIOKHBIE pAllMOHAJIbHBIE HEPABEHCTBA.
4. HepaBeHCTBa ¢ IBYMS NlepeMeHHbIMH

VYpaBHeHue ¢ IByMs MepeMeHHBIMH U ero rpaduk. CucteMbl ypaBHEHUN BTOpOW cTeneHu. PerieHue 3ajad ¢ MOMOIIBIO CUCTEM
ypaBHEHUN BTOPOU cTeneHu. HepaBeHCTBA ¢ 1ByMS IIEPEMEHHBIMU U UX CUCTEMBL.
OcHosHas yenb — BbIpa0OTaTh YMEHUE PEIIATh MPOCTEHIINE CUCTEMBI, COJAEPKALINE YPABHEHUE BTOPOW CTENEHU C ABYMS MEPEMEH -
HBIMU, U TEKCTOBBIE 33724l C TOMOIIIBIO COCTABIICHUS TAKUX CUCTEM.
B naHHOW Teme 3aBeplIaeTcsl U3y4eHUE CUCTEM YPaBHEHUH C ABYyMs NnepeMeHHbIMU. OCHOBHOE BHUMAHHE YAENSETCA CHCTEMaM, B KO-
TOPBIX OJTHO U3 YPAaBHEHUI MEPBOU CTENEHH, a APYroe BTOPOH.
W3BecTHBIN yyanmmcs cnocod MojACTaHOBKU HAXOJMT 3]1€Ch JalibHENIIee MPUMEHEHHE U MTO3BOJISIET CBOJUTh PEIIEHHE TaKUX CUCTEM K
PELIEHUIO KBAIPATHOTO YPAaBHEHUSI.
O3HakOMJIEHHE YYalllUXCs C MPUMEpPaMU CHCTEM YPaBHEHUN C JIByMsl NMEPEMEHHBIMHU, B KOTOPBIX 00a ypaBHEHHS BTOpOMl CTEMNEHH,
JOJIKHO OCYILECTBIISATHCS C JOCTATOYHOU OCTOPOKHOCTBHIO M OTPAHUYUBATHCS IPOCTENIIUMU IIPUMEPAMMU.
[IpuBnedyeHre U3BECTHBIX YYalIUMCS Ipa(UKOB MO3BOJISET MPUBECTH MPUMEPHI IPAPUUYECKOTO pellieHus cucteM ypaBHeHuil. C momo-
IO IpapUuecKux MpeACTaBICHUN MOXHO HArJsAJHO MOKa3aTh YYalllUMCS, YTO CHCTEMBI JBYX YpPaBHEHHUH C JABYMs NEPEMEHHBIMMU:
BTOPOU CTENEHU MOT'YT UMETh OJIHO, [1Ba, TPH, YETHIPE PEILICHUSA U HE UMETh PELICHU.
Pa3zpaboTaHHbINl MaTeMaTHYECKHUI anmnapaTt MO3BOJSET CYIECTBEHHO PACUIMPUTh KJIACC COAEPKATENIbHBIX TEKCTOBBIX 3a/1a4, PEeIIaeMbIX
C IIOMOILIBIO CUCTEM YPaBHEHUM.
N3ydeHne TeMbl 3aBEpIIACTCS BBEACHUEM IIOHATUN HEPABEHCTBA JBYMs IIEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C ABYMS IIEPEMEHHBIMU.
Ceenenust o rpadukax ypaBHEHHMH ¢ JByMsI TNEPEMEHHBIMU HCIOIB3YIOTCS NPU WIIOCTPALUU MHOXECTB PELICHUH HEKOTOPBIX
IIPOCTEMIINX HEPABEHCTB C IBYMs IIEPEMEHHBIMUA U UX CUCTEM.
Konumponvuuix pabom: 2

5. DyieMeHTbI NPUKJIAJTHON MATEMATHKH.

Matemaruyeckoe moaenupoBanue. [IpouentHsie pacuersl. [lpubnmxenHsle BblurciaeHUs. OCHOBHbBIE MpaBHJIa KOMOMHATOPHKH.
OTHOCHUTENbHAs YacTOTa W BEPOSITHOCTh CiydaiHOTro coObITHs. Kiaccuueckoe ompeneneHue BeposTHOCTH. HauanbHble cBeneHUs O
CTaTUCTHKE.

OcHosHas yenb — O03HAKOMMTH y4YalIUXCsl ¢ MOHATHSAMM MEPECTAHOBKHU, PAa3MEILEHHs], COYETaHUs M COOTBETCTBYIOIKMMHU (OpMYyJIaMHU
JUTSI IOJICYETA UX YHCIIA; BBECTH IMOHATHS OTHOCUTEIBHOM YaCTOTHI M BEPOSATHOCTH CIIyYalHOTO COOBITHS.

M3ydeHre TeMbl HAUMHAETCS C PEIICHUS 337a4, B KOTOPHIX TPeOYeTCs COCTaBUTh T€ WM MHbIE KOMOWHAIIMHM 3JEMEHTOB M MOACYUTATH
uxX 4yncio. Pa3bscHseTcs KOMOMHATOPHOE MPaBMIIO YMHOXKEHHUS, KOTOPOE MCIOJIb3YeTCs B JalbHEWIIeM IMpH BbIBOJAE (QOpMyT s
[oJicyeTa 4Yuciia MepecTaHOBOK, pa3MelleHuil U couetaHuil. llpu M3ydyeHHMHM NaHHOrO Marepuana HeoOXOIMMO OOpaTUTh BHUMaHUE



yYalUXCsl HAa pa3fiuyue MOHSITHH «pa3MEIIeHUE» U «codyeTaHue», chOpMUPOBATh Y HUX YMEHUE OMNPEAENATh, O KaKOM BHUJE KOM-
OMHAIMI UJIET peyb B 3a/1a4e.
B nannoi#l TeMe yuaniuecs 3HAKOMATCSI ¢ HayaJdbHBIMU CBEJCHUSMU U3 TEOPUU BEPOSITHOCTEH. BBOASTCS MOHATHS «CiaydailHOE COOBI-
THE», «OTHOCUTEIbHAS YaCTOTa», «BEPOSITHOCTh CIy4YalHOrO COOBITUS». PaccMaTpuBarOTCsl CTATUCTUUYECKUIM M KIACCUYECKUM MOJIXO b
K OMNpPEACICHUIO BEPOSITHOCTU CIy4YalHOro COOBbITHS. BaxkHO 0OpaTWTh BHUMAHHME yYalIUXCs Ha TO, YTO KJIACCHUUYECKOE OTpeacieHUue
BEPOSITHOCTH MOXKHO IPUMEHSTH TOJBKO K TAKMM MOJEIISIM PealbHbIX COOBITUM, B KOTOPBIX BCE UCXO/IBI SIBJISIFOTCS. PABHOBO3MOXHBIMU.
Konmponvuwix pabom: 1

6. UnciaoBbIe mMocae10BaTEILHOCTH.
YucnoBbie mociaea0BaTeIbHOCTH. ApudMeTnuueckass U TeoMeTpuueckast mporpeccuu. @opMysibl -TO WIEHA U CYMMBI TIEPBBIX N YJICHOB
nporpeccun. beckoHeuHo yObIBaroias reoMeTpuyeckasi Iporpeccus.
OcHoeHas yenb — NaTh MOHATHS 00 apu(PMETHUECKON M reéOMETPUUYECKON MPOTPECCHsiX KaK YUCIOBBIX MOCIIEI0BATEIHLHOCTIX 0COO0T0
BHU/JIA.
[Ipy n3yyeHUM TEMBI BBOJUTCS ITOHSTHUE MOCIEA0BATEIBHOCTH, PA3bACHACTCA CMBICI TEPMHUHA «N-U YJIEH MOCIEA0BATEIBHOCTI,
BbIPAOATHIBACTCS YMEHHUE MCIOJB30BATh UHACKCHOE 0003HAUCHUE. DTH CBEJCHUSI HOCST BCIIOMOTATEIbHBIN XapaKTep M MCIOJIb3YIOTCS
JUTSL U3Y4YeHUsT apu(PMETHUECKOM U TeOMETPUUYECKOM MPOTrPeCcCHi.
Pabora ¢ dopmynamMmu N-TO WieHa U CyMMBI NEPBBIX T'a YJIEHOB IPOTPECCH, MMOMHUMO CBOEI0 OCHOBHOTO HAa3HA4YCHHs, IMO3BOJISCT
HEOJJHOKPATHO BO3BPAIIATHCS K BBIUUCICHHIM, TOXKICCTBEHHBIM MTPe0Opa30BaHUSIM, PEIICHUIO YPaBHEHHM, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcsi  XapaKTEpPUCTUUYECKHE CBOMCTBA apu(PMETHYECKOM W TeOMETPUYECKOW  IPOrpeccHuid, UYTO  IO3BOJISET
pacIIMpUTh KPYT MpeiaraeémMbix 3aaad.
Konmponvhwix pabom: 1

7. IloBTOpEHUE (MTOrOBOE)

Ochosnas yenw. I10BTOPUTH, 3aKpenuTh 1 0000mKUTh OcHOBHBIC 3Y H, monydennsie B 9 kimacce.
Konmponvuwix pabom: 1

V1. TemaTnueckoe IJIaHMPOBaHKeE € ONpe/ieIeHHEM OCHOBHbIX BU/J0B yUeOHOIl 1eITeJIbHOCTH.

B TemaTndeckoM MIaHMpPOBAHUU PA3/ACIIbl OCHOBHOTO COJEPKaHUS MO anreOpe pa30uThl HAa TEMBI B XPOHOJOTUH X U3YUYCHHS, 110
COOTBETCTBYIOIINM y4eOHUKaM «Anredpa — 7 », «Anredpa — 8 », «Anredpa — 9 ».

OCOOEHHOCTBI0O TEMAaTHYECKOTO TUIAHWPOBAHUS SBISIETCS TO, YTO B HEM COACPKUTCS OMUCAaHUE BO3MOXHBIX BHJIOB
0o0pa30oBaTeIbHOM 1eATeJIbHOCTH YYAIMXCH B MPOIIECCE YCBOCHUS COOTBETCTBYIOIIETO COMNEPKAHUS, HAPABICHHBIX HA JOCTHKCHHE
MMOCTABJICHHBIX IIeJIeH 00ydeHHUss. ITO OPUEHTUPYET yUWUTENS Ha yCWICHUE JACSITEIbHOCTHOTO MOJX0Ja B 00yYEHWH, Ha OPraHU3aIUIO



pazHooOpa3HON y4yeOHOH [esiTeJJbHOCTH, OTBEYAIOLIEH COBPEMEHHBIM ICHUXOJOr0-NEAAaroriuecKuM BO33PEHHSIM, HA HCIIOJIb30BaHUE
COBPEMEHHBIX TEXHOJIOT .

IToypouHoe m1anupoBaHue no ajreépe B / Kjacce

Ne C N Jatsr o o JHomarnraee
oJIepKaHue 0JI-BO CHOBHBIC BUJIBI Y4COHOH JESITETLHOCTH
ypoka AP IIPOBCACHUA | OGopyHoBaHUE At ¥ A
(pa3nenbl, TEMBI) 4acoB Yy
wiaH | ¢akr
I'nasa |. JIuneiinoe ypaBHeHHe C 0HOI mepeMeHHo#i. (15 yacoB)
m.1, cTp. 512
1 Pacnoznasame 4uciioBbie BEIPKESHUS U Bomp. 1- 3
. v . 1
Brenenue B anrebpy 1 BBIPKEHUS C IIEPEMEHHBIMU, JINHEHHBIC NeNe5(1,2),7.9.
" ypaBHeHus. [IpuBoauTh npumepsl
Tpenax€psl a4 . .
3 yeTHOro cuéra, | BPIP@KEHHI C NEPEMEHHBIMH, JIMHEHHbIX .1, sorp.1-2,
Brenenue B anredpy 1 ypaBHeHU. COCTaBIATH BHIpAKEHUE NeNel6.18
C IEPEMCHHBIMH I10 YCIOBHIO 33J1a4H. —
3. P Y [T, NeNe20,22
Bgenenue B anredpy 1 BrimonHsATs npeoOpa3zoBaHuUs BBIPAKEHUMN:
MPUBOJIUTH MOJOOHBIE ClIaraeMble
4 |Jlumeiinoe ypasreHue ¢ 01HOI MepeMeHHO 1 Hpoexrop, acrput . oxu. H ’ CHHE .2, NeNed0,42,
Yp pis P npeseHTaIys PacKpbIBaTh CKOOKH. HaXOJuTh 3HA4YCHHU
BBIPAXKEHUS C IEPEMEHHBIMU TP 3aJJaHHBIX
5, Ny Ny Ny P P pi a4 1.2, NeNe4,58
JluneiiHoe ypaBHEHHE C OJIHOM MepeMeHHON 1 3HaYCHMsIX NepeMeHHbIX. KitaccuduuposaTh
6. ) } ) anreOpanyeckre BbIpakeHus. ONHUCHIBATH 1.2 NeNed6,.48.50
JluneitHOe ypaBHEHHE C OJIHOM MepeMeHHON 1 LEeIIbIE BHIPAKEHHUS.
Pazgarounsiit Dopmynruposams ONpeIEICHUE TUHEUHOTO 1.2.Ne52(1-3)
7. . . . MaTepHal ypaBHEHHsI. Pemiath THHEWHOE YPABHEHUE B |nn ng ’
JluneitHoe ypaBHEHHE C OJIHOM MepeMeHHON 1 63,69,71.
obmem Buzae. MHTEpnpeTupoBaTh ypaBHEHUE
KaK MaTeMaTH4YeCKyI0 MOJIENb pealbHOM
8. ) . . IO MOZCIL P 1.2, NeNe52(4-6),
JluneiiHOe ypaBHEHHE C OJIHOM MepeMeHHON 1 cutyanuu. ONHCHIBATH CXEMY pelIeHUs 67 73
TEKCTOBOM 3a/1a4M, MPUMEHSTH €€ IS —
> 1P 1.3, Ne80,82,
9. o IIpoexTop, pelienus 3aaaq
Pemenue 3a1a4 ¢ moMoIIIbI0 ypaBHEHUH 1
mpe3cHTal M.




10. . oNo
Pemenue 3aga4 ¢ NOMOILBIO YpaBHEHH 1 1.3, NeNeg4, 88
11. . Paznatounsbrit 0
Pemenue 3aga4 ¢ NOMOIIBIO YpaBHEHHM 1 MaTélpI/IaJ'I 1.3, Ne90,125(3,4)
. m.3,NeNe100,106
12. o Paznatounslii 2 U
Pemenue 3aga4 ¢ mOMOILBIO YpaBHEHHI 1 1109.
marepuan
13. } m.3,NeNe108,111,
Pemenue 3a1a4 ¢ MOMOIIbIO YpaBHEHUI 1 128
. O0600muTh TpUOOpETEHHbIE 3HaHUs, HaBbIKK |11.3,Ne104,113,117
14. HOBTOpCHI/Ie " CUCTEMaTHU3alusa yqe6H0r0 1 PaznmaTounsrit - CHIS o TeMe «JHHeHHOE VhaBHEHNE C
HH BHEHU
MaTepI/IaJ'[a Marepual yM o o yp
OJIHOU TIEPEMEHHOMN».
15 KonTpoabHas padora Ne 1 mo teme PasaTouHbi Hayuutbcst npuMeHsTh TprUOOpETEeHHBIC [ToBTOpEeHME
" |«/IuHeiiHOe ypaBHEHHUE ¢ OAHOM 1 MATCOHAT 3HAHUS, YMEHUs, HABBIKH, B KOHKPETHOMN mm.1 — 3
nepeMeHHOoN» pHa. JIEATEIIBHOCTH.
I'nasa Il. Ileabie Boipaxkenus. (50 yacos)
T0XIECTBEHHO paBHBIE BBIPAKEHUS. Dopmynupoams: m.4,
16. |Toxnectsa 1 IpoekTop, onpedenenus: TOKIECTBEHHO PaBHBIX NeNe134,137,139,
TIPE3CHTALHS. BBIPAKEHUM, TOKIECTBA, CTENEHU C por. 151,
Tpenaxepsr s HaTypaJabHBIM IOKA3aTeJIEM, OJTHOYJIEHA,
17. |ToxIecTBEHHO paBHBIE BHIPAKECHUS. 1 YCTHOTO CHCTA. | cTaHIaPTHOTO BHJIA OJTHOYICHA, m.4, Ne143,145,150
ToxnecTBa kod(dduIeHTa oTHOWICHA, CTEIEHU
CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM OJIHOYJICHA, MHOT'OYJICHA, CTEIICHU m.5,Bomp. 1-6
18. Ipoexrop, ’ ’ ’ ’
1 MHOTOYJIEHA; NeNel56,158,198.
Mpe3eHTalusl.
19 Crenenb ¢ HaTypaJIbHBIM MOKa3aTeIeM €6801iCmea: CTENIEHU C HaTypalbHbIM m.5,NeNe163,165,
' 1 IIpoexTop, [I0Ka3aTeseM, 3HaKa CTEIEHH; 167, 176
IIpe3CHTalUA.
20 CremneHs C HaTypaJIbHBIM II0OKa3aTeIEM TpeHaJKépH TJIsL npaeujia: 10Ka3aTcJIbCTBa TOXKICCTB, 1I. 5,
: 1 YCTHOTO CU€Ta. MHOKCHHUS OJHOYJICHA HA MHOTOUJICH oNo
’ =J\= s ) s
YMHOXE€HHSI MHOTOYJICHOB. 192
21 CBoiicTBa CTENEHU C HATYPaJIbHBIM o m.6,NeNe205,207,
* |nokasarenem 1 POCKTOD, Jlokazvieamsb CBOWCTBA CTENIEHU C 210,212.
TpE3CHTALHAL. HATypaJbHbIM MOKa3aTeIIEM.




CBolicTBa CTENEHU C HATYPaJIbHbIM

22.
HOKa3aTesIeM IIpoexrop,
npe3eHTanusl.
Croli Tpenaxepsl s
23. BOHCTBA CTEIICHU C HATypaJIbHBIM YCTHOTO CHETa.
IOKAa3aTeyeM
24. |OgHOYIICHBI I[TpoekTop,
npe3eHTanusl.
25. |MHorouseHbl [Tpoexrop,
npe3eHTanusl.
26. |CrnoxeHue U BEBIYUTaHHE MHOTOUYJICHOB IIpoexrop,
npe3eHTaIusl.
CrnoxeHue ¥ BRBIYUTAaHHE MHOTOUYJICHOB
27. IIpoexTop,
Tpe3eHTaIusl.
Pa3gaTounnii
28. |CnoxeHue U BEIYUTaHNE MHOTOYJICHOB
MaTepral.
KontpoabHas padora Ne 2 mo teme: .
29. . Pa3naTounsrit
«CBOICTBA CTENEHH C HATYPAJIbHBIM
MaTepHrail.
MOKa3aTeJeM»
YMHOKEHUE OJJTHOWICHA HA MHOTOYJICH
30. IIpoexrop,
Tpe3eHTaIusl.
31. |YMHOXEHHE OJIHOUYJIIEHA HA MHOTOWICH
Pa3pgatounbrii
32. |YMHOXEHHE OJIHOUYJIIEHA HA MHOTOWICH MaTepral.
33. IIpoexrop,
YMHOKE€HHUE MHOTOWIEHA HA MHOTOYJIEH
npe3eHTaIusI.
34. |YMHOXE€HHE MHOTOWIECHA HA MHOTOYJIEH
Pa3zgaTounniii
35. |YMHOXeHHe MHOTO4JIeHa Ha MHOTOYJIeH Marepuall.
Tpenax€psnl 151
36. |YMHOXEHHE MHOTOYJIEHA HA MHOTOWIEH YCTHOTO Cu€Ta.
37. |Pa3znoxxeHne MHOTOYJIEHOB HA MHOKHUTEIH. IpoekTop,

Brinecenue OGIJ.ICFO MHOKHTEIIS 32 CKOOKHU

mpe3cHTal M.

3anuchIBaTh M I0Ka3bIBaTh (JOPMYJIBI:
MIPOM3BEICHUS CyMMBI ¥ PA3HOCTH JIBYX
BBIPKEHUH, Pa3HOCTH KBAJIPATOB JIBYX
BBIPKEHUI, KBaJIpaTa CyMMBI U KBaJipara
Pa3HOCTH JIBYX BBIpQKEHUH, CyMMbI KyOOB 1
Pa3HOCTH KyOOB JIBYX BBIPKCHUH.
Buiuucnsims 3Ha4CHUE BBIPAXKCHUMA

C TICPEMCHHBIMH.

IIpuMeHATH CBOMCTBA CTENIEHU AJIS
npeoOpa3oBaHus BRIPAKEHUH.

BEITIOTHATE YMHOKCHHE OJHOWICHOB H
BO3BEJICHHE OJHOYJICHA B CTEIIEHb.
[TpuBOIUTEL OJTHOWICH K CTAHIAPTHOMY BHUY.
3anuchIBaTh MHOTOYICH B CTaHAAPTHOM
BHJIE, OTIPEJICIISITh CTEIIEHh MHOTOUJICHA.
[TpeoOpa3oBEIBATH TPOU3BEICHUE OTHOWICHA
¥ MHOTOYJICHA; CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS IBYX MHOTOYJICHOB B
MHOTOYICH.

BrITIOTHATE pa3inokeHne MHOTOWICHA Ha
MHOKHATENH CII0COOOM BBIHECEHUS OOIIIETO
MHOKHUTENS 32 CKOOKH, ClIOCOO0M
TPYIIIUPOBKH, 1O (hopMysIaM COKpaIiéHHOTO
YMHOEHUS U C IPUMEHECHUEM HECKOJIBKUX
CII0CO0OB.

Hcnonb30Bath yKkazaHHBIC TPEOOpa30OBaHUs B
MpoIiecce pelieHus YpaBHCHUH,
JIOKA3aTeNbCTBA YTBEPXKJICHUH, pEIICHHS
TEKCTOBBIX 3a/1a4

1.6,NeNe216,218,
220,222,223

11.6,NeNe237,239,
246,249

11.7,Ne264,266,268,
Ne272,274,277,281

1.8, Ne288, 294,
296,298

11.9,Ne307,309,312

m.9,Ne316,Ne318,
320,322.

11.9,Ne327,329,334,
344(1)

IToBTOpEHUE
nn.4 -9

11.10,Ne356,358,
360,364

.10, Ne,367, 369,
370,372

.10,Ne 374,381,
383,385

m.11, Ne393,395,
397

.11, Ne399,401,
404

m.11, Ne408,411,
427

m.11, Ne413,415,
417

11.12,Ne434,436,
438,440




38. [Pa3yiokeHne MHOTOUYJIEHOB HA MHOKUTEH. p .
BriHecenne 0011eT0 MHOKHUTENS 32 CKOOKHU a3/aTOHbIN
Marepuail.
PaznoxeHrne MHOrO4wieHOB Ha MHOKHUTEIH. )
39. Tpenax€prl st
BriHecenne 0011IeT0 MHOKHUTES 32 CKOOKHU .
YCTHOI'O CU€Ta.
40. |Pa3noxeHue MHOTOWICHOB HA MHOKHUTEIIH. IIpoexTop,npe3eH
Mertoa rpynnupoBKH TaIwsl.
a1 PaznoxeHre MHOrO4IeHOB Ha MHOKHUTEIH.
" |MetoAa rpynnupoOBKU Pazmarounsrit
Marepuail.
Tpenax€psl g
42. |Pa3noxkeHue MHOTOWICHOB HA MHOXKHUTEIIH. P PHL X
YCTHOI'O CU€Ta.
Meron rpynnupoBKu
KontpoabHas padora Ne 3 mo reme: .
43. Pa3naTounsrit
«Pa3Jio:keHre MHOT04JIEHOB HA
Marepuail.
MHOKUTEJTH)
44. |IIpousBeneHUe pa3HOCTH U CYMMBI JIBYX IIpoexTrop,
BBIPAKCHU I Hpe3eHTanusl.
45. |IIpou3BeneHne pa3sHOCTH U CYMMBI IBYX PaznaTovHbIit
BBIPAXKEHUI Marepuai.
46. |IIpousBencHre PasHOCTH U CYMMBI IBYX Tpenanépe! s
BBIpAKEHHU YCTHOTO cuéra.
47. |Pa3HOCTB KBaapaTOB ABYX BbIPAKEHUI
IIpoekrop,
48. |Pa3HOCTB KBaapaToOB ABYX BBIPAKEHUI Ipe3eHTaLusI.
49. |KBagpar cymMMBbl U KBaJpatr pa3HOCTH ABYX ITpoekrop,
BBIPaKECHUMN Ipe3eHTanusl.
50. |KBagpar cymmbl 1 KBajipaT pa3HOCTH JIBYX
BBIPKCHUH PazgaTouHsblii
51. |KBagpar cymmBbI ¥ KBaipaT pa3HOCTH JIBYX Marepuanl.
BBIPAKECHUIN TpeHaxEpsr s
52. |KBagpar cymmBbI 1 KBaipaT pa3HOCTH JIBYX YCTHOTrO cuéra.
BBIpAKECHUN
53. |IIpeobpa3zoBanue MHOTOUYJIEHA B KBaIpaT [poekrop,
CYMMBI WJIM PA3HOCTH JIBYX BBIPAKEHUM Ipe3eHTallUs.

Dopmyauposams.

onpeoeneHus: TOKIECTBEHHO PABHBIX
BBIPKEHUH, TOXKIECTBA, CTETICHH C
HATypaJIbHBIM TI0Ka3aTelIeM, OJTHOUYJICHA,
CTaHJAPTHOTO BUA OJTHOUJICHA,

ko3 duimenTa oTHOWICHA, CTEIIEHU
OJIHOYJIEHA, MHOTOUJICHA, CTETICHU
MHOTOYJICHA,

c6olicmea: CTENIEHN C HaTypaIbHBIM
HoKa3aTesieM, 3HaKa CTEIeHH;

npaeuia:. 10Ka3aTCJbCTBa TOXKIACCTB,
YMHOXKCHHUA OAHOYWICHA HA MHOT'OYJICH,
YMHOXKCHHUA MHOT'OYJICHOB.

/]oka3vbieams CBOMCTBA CTEIICHU C
HaTypaJbHBIM MTOKa3aTeIIeM.

3anuchIBaTh U 10Ka3bIBaTh (GOPMYJIbI:
MPOU3BEICHUS CYMMBI M Pa3HOCTH JIBYX
BBIPA)KEHUI, pAa3HOCTH KBaAPaTOB JIBYX
BBIPAKEHUI, KBajipaTa CyMMbI U KBaJipara
Pa3HOCTH JBYX BBIPAKEHH, CyMMbI KyOOB U
pPa3HOCTU KyOOB JIBYX BbIpaXXKEHHII.

Buviuucnams 3HaueHNE BBIPAXKCHUMA

C IEpEMEHHBIMH.

[IprMeHsSTh CBOMCTBA CTETICHU IS
peoOpa3oBaHUs BBIPAKEHUIA.

BhINOIHATE YMHOKEHHUE OJHOYJIEHOB U
BO3BEJICHUE OJIHOWIECHA B CTETIEHb.
[TpuBOIUTH OJTHOUJICH K CTAHIAPTHOMY BUY.
3anuchIBaTh MHOTOWIEH B CTaHAAPTHOM
BHJIE, OTIPEJIEIATh CTENIEHb MHOTOUJICHA.
[TpeoOpa3oBbIBaTH TPOU3BEICHUE OTHOUICHA

.12, Ne442,444,
448,456

1. 12,N0454,458,
460

11.13,Ne477,479,
481

.13, Ne483, 488,
496

1.13,Ne,485(3-4),
495

IToBTOpEHUNE
.10 — 13

. 14,Ne501,503,
505

.14, Ne509,511,
514

.14, Ne520,522,
524

1. 15,Ne537,539,
541

1. 15,Ne543,549,
551

m.16,Ne570,572,
617

m.16, Ne574,579,
582

m.16, Ne587,589,
594

.16, Ne599,608,
610

1.17,Ne627,629,
631




54. |IIpeobpazoBaHuEe MHOTOYJICHA B KBaIpaT 1 Pa3jarounplii  |M MHOTOYJIEHA; CYMMBI, Pa3HOCTH, m.17, Ne633,635,
CYMMBI WJIM Pa3HOCTH JIBYX BBIPOKECHUN MaTepHall. MIPOU3BE/ICHUS IBYX MHOTOUYJICHOB B 637,649
55. |IIpeobpa3oBanne MHOTOUJICHA B KBaJpaT 1 Tpenaxéphl mist  [MHOTOYJIEH. 11.17,Ne644,656,
CYMMBI WJIM Pa3HOCTH JIBYX BBIPQKEHUI yctHoro cué€ra.  |BpIIONHATEL pa3noKeHUe MHOTOYJIEHA Ha 658,661
56. |Konrpouabnaspadora Ne 4 mo reme: 1 Pa3faTounplii  |MHOXHTENM CIIOCOOOM BhIHECEHHs 00LIEr0  [loBTOpEHHE
«DOopMYJIbl COKPALIEHHOT'0 YMHOKEHH D) MaTepHal. MHOKUTEJIS 38 CKOOKH, clIocoO0OM mr. 14 - 17
57. |CyMMa u pa3HOCTb KyOOB JBYX BBIpaXKCHUMN 1 IPYHIIMPOBKY, 110 (GopMyIaM COKPAIIEHHOTO 11,18, Ne676,678,
TIpoekTop, YMHOYKEHHS ¥ C IPUMEHEHUEM HECKOIBKUX  |680,684
58. . npe3eHTaus. CIoco0oB. m.18, Ne686,689,
CymMa ¥ pa3sHOCTb KyOOB JIBYX BBIP@)KCHHIL 1 Vcronb30Bath yKazaHHbIC PeoOpa3oBaHis B (691,693,698
59. |IIpuMeHeHME pa3IUUHBIX CIIOCOO0B 1 ITpoexTop, HIPOLIECCE PCIICHHA ypaBHeHHIEL n.19,Ne708,710,
PAa3I0KEHH MHOTOWIEHA HA MHOYKUTEIH TIPE3EHTALIHS. AOKA3aTCIbCTBA YTBCPAKICHHH, DEIICHHA 712,714
60. |IIpuMeHeHHe pa3IMYHBIX CIOCOO0B 1 TCKCTOBBIX 337121 n.19, Ne718,720,
Pa3IoKEHUsI MHOTOWICHA Ha MHOXKHUTEIH PasgaTounsrii 722
61. |[IpuMeHeHHe pa3IMYHBIX CTIOCOOOB 1 Marepuail. m.19, Ne728,733,
pa3IoKEeHUsI MHOTOWICHA HA MHOKHUTENIH Tpenaxépsl s 745
62. |[IpuMeHeHHe pa3IMYHBIX CITIOCOOOB 1 YCTHOTO CYETA. I1.19,Ne735,737,
pa3IoKEHUsI MHOTOWICHA HA MHOKHUTEIH 740
63. |IloBTOpeHMe U cucTemMaTu3anus y4eOHOTO 1 Pa3naTounbIii OBOBIIHTS TPHOBPETCHHBIE SHAHHS, HABBIKH . 16-19, JIM
Marcphaia Marepuai. 1 yMeHHs 1o TeMe «Pa3okeHne MHOTOUYICHA Nel47,148,150
64. |IloBTOpeHMe U cucTemMaTu3aus y4eOHOTO 1 TpeHaxEPBI st A MHOIKHTOII mm.16-19, IM
marepualia YCTHOIO CYETAa. ' Nel45,146, 157
KonTpoabHas padora Ne 5 mo teme: o 6 [ToBTOpEHUE
65. |«Pa3jiosKeHre MHOIOYJI€eHA HA Pasnmarounsrii ayaHTpCA IPUMCHATE TIPHO peTeHHHS’ mr.18 - 19,
1 3HAHMS, YMEHHUS, HABBIKH, B KOHKPETHOM
MHOKUTEJIN» Marepuat. Tect mpoBepb
JIEITEIBHOCTH.
ce0s.
I'naa lll. ®yukuuu. (12 1)
66. Chasu Mexay BennuHamu. OyHK1us 1 EE;ZI;TT(;IL’M IIpusooums npuMepbl 3aBUCUMOCTER Mexkay |11.20,Ne757-759
67 Casi3u Mex 1y BennuuHaMu. OyHKIus 1 Tpenaxépsl s EZ;E:;;S?:&;;SHT&TB cpeir 11.20, Ne766,780,
' YCTHOI'O CY€Ta. YHKIHOHAIBHBIC 782
CrniocoOsI 3a1anust QyHKINH 3aBHCHMOCTH. . m.21,Ne791,794,
68, 1 IMpoexrop, Onucwviéams TOHATHS: 3aBUCUMOM U 796.798
pe3eHTanusl. HE3aBHCUMOM MepEMEHHBIX, PYHKIINH, ’
CniocoOslI 3a1anust pyHKIUU Paspgarounsblit APryMEHTa QYHKIWMH; CIOCOOEI 38 /KM . 1.21,Ne802,804,
69. 1 byskun. DopMynTupoBaTh ONIPEICIICHUS:

MaTcpurall.

807,809




70, I'paduk pyrKIIMN ITpoekTop, obnactu onpeenenus GyHKIUHU, 00J1acTh m.22,Ne823,826,
TIPE3CHTALIMSL. 3HaYeHud QyHKIUH, rpaduka GyHKINH, 828,841,831
71 I'paduk pynkImm Pa3narounslii  |JTMHEWHOW QYHKIHH, MPSIMOMA m.22. Ne833,836,
' MaTepual. MPOMOPIUOHATIEHOCTH. 838,845,839
7 JIuneiinas Qpynkums, e€ rpaduku cBoiicTBa Boiuucname 3HaueHHe QyHKIMU 110 11.23,Ne853,855,
' IIpoekTop, 33JJaHHOMY 3HAQYECHUIO apryMeHTa. 901
73 JIuneitnas Qpynkuus, e€ rpaduku cBoiicTBa MPE3CHTAIU. CocraBnsaTh TAOUIbI 3HAYEHUN QYHKIMH. .23, Ne863,865,
' CrpouTs rpaduk GyHKINH, 3a1aHHOK 869,871
74 JIuneiinas QpyHkums, e€ rpaduku cBoicTBa Tpenaxéps s | Ta0m4HO. Ho rpaduky dpynkimm, m.23,Ne877,880,
: YCTHOrO cuéra. | ABJSFOLIEHCS MOJIENIBIO pealbHOTO TIpolecca, |882 884
ONPCACIIATh XapaKTCPUCTUKH 3TOI'O m.23.No890.892
S [ . . Pazgarounsiii  |mponecca. CTpouTs rpaduk JIMHEHHON 898.
. nHenHas QyHKuus, e€ rpaduku cBOiCTBa e — (bYHKIIHY 1 TIPAMOIE TIPOTIOPIHOHATEHOCTH.
OnuceIBaTh CBOMCTBA 3TUX (PYHKIIUHI
M, Tect «IIpoBepn
[ToBTOpEHUE U cucTemMaTH3aIusl y1eOHOTO . [O606muUTh MpHOOpETEHHBIE 3HAHNS, HABBIKU
76. pa3IaToOYHBIH ceOs»
Marepuania. U yMEHHMS 10 TeMe «DyHKIus».
MaTepuan
. |HayuuTbcs mpuMeHSTh NPUOOPETEHHBIE [ToBTOpEHUE
Konumponvnas paboma Ne 6 no meme Pa3parounsrit Y1 p pHoop N p
77. 3HAHMS, YMEHUS, HABBIKH, B KOHKPETHOM .20 — 23
«DyHKUUA» Marepuail.
JIeSITEIbHOCTH.
I'aaBa IV. CucTeMbl JIMHEHBIX YpaBHEHHIl ¢ AByMs nepeMeHHbIME. (19 yacoB)
78. |YpaBHEHUS C IBYMsI IEPEMEHHBIMU ITpoekrop, Ilpusooums npumepwl: ypaBHenust ¢ 1symsa  |1m.24,Ne911,918,
IPE3CHTAIINSL. MEPEMEHHBIMH; IMHEHHOTO YPaBHEHUS C 920,924
79. |YpaBHEHMS C ABYMs IEPEMEHHBIMU PasjgaTounblii  [ABYMs IEPEMEHHBIMH; CUCTEMBI JIBYX 11.24,Ne929,933,
MaTepual. JMHEHHBIX YPaBHEHUH C ABYMS 936,940
80. |JIuHeliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU IpoekTop, HEPEMCHHBIMU; PEATIBHBIX IIPONECCOB, I m.25,Ne952,954,
u ero rpaduk MIPE3EHTALH. KOTOPBIX YPABHCHHUE C ABYMs ICPEMCHHBIMU |956,958
81. |/IuHeiiHOe ypaBHEHHE C IBYyMs IEPEMEHHBIMU WJIM CUCTEMA YPaBHEHUM C JABYMS m.25, Ne967,969,
1 ero rpaduk Paznarounpiii  |[IE€PEMEHHBIMU SBISAIOTCS MATEMATHYECKMMU 971,975
82. |JIuneiiHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU Marepual. MOZACIIAMU. m.25, Ne987,990,
1 ero rpaduk Onpenensthb, ABISAETCS JIU TTapa YUCel 995
CucTeMbl ypaBHEHHH C ABYMSI IEPEMEHHBIMHU. PCIICHACM TAHHOTO YPABHCHUS C ABYMs n.26,Ne1008,1011,
83. |['padudeckuii METO PEIIEHHsT CHCTEMBI IBYX IpoexTop, [EPCMCHHBIMH. 1028
JINHEMHBIX YPABHEHUH C IBYMS MIpe3eHTaIHSI. D@opmynuposams:

TICPCMCHHBIMU

onpedenenus: PELICHNs YPaBHEHUS C IByMs




Cucrembl ypaBHEHUH € ABYMS [IEPEMEHHBIMU.

NEPEMCHHBIMU,; YTO 3HAYUT PCIINTH

1m1.26,Ne1013,1015,

84. |I'padumueckuii METO pEeLICHUS CHCTEMBI ABYX Paznatounslii  |ypaBHEHUE ¢ ABYMS MepeMeHHbIMU; Tpaduka (1017
JTUHEHHBIX YPaBHCHUU C ABYMSI MaTepua. YpaBHEHUS C ABYMs IEPEMECHHBIMU;
MIePEMECHHBIMU JUHEHHOTO ypaBHEHUS C IBYMs
Cucrembl ypaBHEHHUH C ABYMSI IEPEMEHHBIMH. MePEMEHHBIMU; PEIICHUS] CUCTEMBbI m.26,Ne1019,1022,
85. |I'padmueckuii METO pelICHUS CHCTEMBI ABYX Pa3narounblii  |ypaBHEHUH C IBYMS IIEPEMEHHBIMU; 1024
JIMHEWHBIX YPABHEHUN C JBYMS Marepuail. c6801icmea ypaBHEHUH C IBYyMs
MIePEMCHHBIMU MIEPEMEHHBIMH.
86. |Pemienue cucrem JIMHEHHBIX YpaBHEHUI Onucvieamy: cBOMCTBA rpayKa IMHEWHOTO (11,27, Ne1035,1042
METOJIOM TMOJICTAHOBKH IpoexTop, ypaBHEHUS B 3aBUCUMOCTH OT 3HAYCHH I
87. |Pemenue cuctem JIMHEWHBIX YpaBHEHUM pEe3eHTalusl. K02 GUIHEHTOB, TPadUIECKUI METOL m.27, Ne1037,1039
METOA0M IIOACTAHOBKU PEeICHUA CUCTEMBI IBYX ypaBHeHHP'I C AByMsA
88. |Pemmenne cucTeM JIMHEHHBIX YpaBHCHHMA HEPEMCHHBIMU, METOL IIOACTAHOBKU K METOX |11 28 Nol(48,
METOJIOM CJIOKEHHUSI CJIOYKEHHUS JIJIST PEIICHHSI CHCTEMBI JIBYX 1050(1-3),1072
89. |Pemrenue cucTeM JMHENRHBIX YpaBHEHUIMA Paznatounpi  |/TAHCHHBIX YPAaBHCHUHN C IBYM .28, Ne1050(4-6),
METOJIOM CJIOKEHUS Matepuail. HEPEMCHHBIMH. 5 1052,1060
90. |PereHue cHCTEM JIMHEHHBIX ypaBHCHHH Cmpoumb rpadui IMHEHHOTO YPABHEHHA € 1 58 No1062,1066,
METOOM CIIOKEHHS ABYMS! IEPEMEHHBIMH. Pewiats cucteMsl 1BYX |1068
91. |Pemenue 3aga4 ¢ MOMOIIBIO CUCTEM Ipoekrop, JTMHCHHBIX YPABHCHUH C IBYMA m.29,Ne1079,1081,
JTUHEWHBIX YpaBHCHHIM TPE3EHTALIM. gep CMCHHBIMH. 1083
" ewiamsb TEKCTOBBIE 33J]a4l, B KOTOPBIX
92. |Pemrenmne 3a7a4 ¢ HOMONIBIO CHCTEM PazgaTounblit . Adt, 13 .29, Ne1091,1095,
. . CUCTEeMa JIBYX JUHEHHBIX YPaBHEHUH C IBYMS
JIMHEWHBIX YpaBHEHUN MaTepHall. i 1116
o MIEPEMEHHBIMHU SIBIISIETCS MaTeMaTHUYECKON
93. |Pemenue 3a1a4 ¢ HIOMOIIBIO CHCTEM Tpenaxépsl 1s m.29,Ne1101,1103,
. . N MOJIETIBIO PeasbHOTO Ipoliecca, 1
TMICHHDIX YPaBHeHH Y e MHTepIPETHPOBATE Pe3yITBTAT PElIeHH s 1105
94, |Pemenue 3aga4 ¢ MOMOIIBIO CUCTEM CHCTSMSI P pesy P .29, Ne1097,1099,
JIMHEWHBIX YpaBHEHUH 1112
. |O6obuuTs npuobpeTeHnsle 3Hanus, HaBblku |Tect «IIpoBepb
95. |I[loBTOpeHHE U cucTemMaTu3anus yueOHoro Paznarounsrit o
U yMeHus 1o TeMe «CUCTeMBbl JIMHEHHBIX ceOs»
Marepuana. MaTepua. .
ypaBHEHUH C ABYMS IEPEMEHHBIMU.
9% Konmponsnaa paboma Ne T no meme J— Hayuntbcst npuMeHsaTs mpuoOpeTeHHbIE m.24-29
" |«CucTembl JTUHEHHBIX YPABHEHUI ¢ IBYMS MaTepHan 3HaHMsI, yMEHUS, HABbIKU, B KOHKPETHOM

MNEPEMEHHBIMUY

JACATCIIBHOCTH.

IMoBTOpEHUE U cucTEeMaTH3ANMSA y4eOHOro MaTepuaa. (6 4.)




YnpaxxHeHus 11 TOBTOPEHHUS Kypea 7

JlaTh BO3MOKHOCTD y4alllMMCs: IPOBOJIUTD

nm.4-5, JIM.

97. |kjacca MCCJIEI0BaHUS CBA3AHHBIC C U3yYEHUEM Ne71,83,92.
CBOUCTB ()yHKIIHIA, B TOM YHUCIIC C nm.6-9, IM
WCII0JIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE Ne95,96,102
VYrpaxHeHus Uit IOBTOPEHUs Kypca 7 rpaduKoB U3y4EHHBIX QYHKLIUH CTPOUTD . 10-13, JIM
98. |kmacca Tpenaxépsl s |00JI€€ CI0KHBIE TPaUKH, 0OCO3HABATD Nel05,110,114,115
ycTHOrO cuéra.  [3HAYEeHHE MaTEeMaTHKH JIJIs1 TIOBCEIHEBHOM mm. 14-17, IM
JKU3HU YeJIOBEKa. Nel21,125,124,126
99. |YmpaxHeHus Ui HOBTOPEHUS Kypca 7 [TonBecTH UTOTH TIO BBIIIOTHEHHUIO m. 18-19, /IM
KJjiacca MIPOCKTHBIX pa60T. HpezmonaraeMHe TeMBL: | Nel140,145,148.
100. |YmpakHeHus il IOBTOPEHUs Kypca 7 1.CpagHeHus 110 MOIYJIHO. m.20-23,
KIacca %-AHHKBOTHHG ApoOH. Nel57,160,181,189
.TaitHbI IPOCTHIX YnCe. -
101. |YmpaxHeHus U1 IOBTOPEHUA Kypca 7 4 Matemariueckue hOKyCHI. }T\frglzzoj 3‘3’7%%
fracea 5.Urpsl u cTpaTerus. T
O0600MmHTh TPHOOPETEHHBIC 3HAHUS, HABBIKK [T 1 — 29
102. VIToroBas KOHTpONbHas paGota Ne8 Pazpgatounsiii  |u ymeHns 3a 7 knacc. Hayuutbscst npuMeHATh
Marepuat. MpUOOpETEHHBIC 3HAHUS, YMECHHS, HABBIKHU, B

KOHKpCTHOﬁ JACATCIIbHOCTH.




IToypouHoe mu1aHupoBaHue no ajaredpe B 8 Kiacce

Ne Jatsr 5 Homarnraee
ypoka Conepxanue Koi-Bo MPOBEACHIS | OGopyKoBaHHe OcHOBHBIE BU/JIbI YI€OHON NEATETHHOCTH
(pa3aenbl, TEMBI) 4acoB Yy )
mwiad | Qaxt
I'nasa |. Panuonanbublie Boipaxkenusi. (44 yacoB)
1. PanmonansHbIe 1poOH 1 Ipoekrop, §1,Ne4,6,21,22
TIpE3CHTAITHS.
2. PanmonaneHbIe TpoOH 1 Tpenaxépsl s §1,Ne 8,10,12.
YCTHOT'O CUETA.
3. OCHOBHOE CBOWCTBO pallMOHAILHOM IpoOH 1 IIpoexTop, §2,Ne28,31,35,63
MIPE3CHTAITHS.
4, OCHOBHOE CBOWCTBO pallMOHATILHOM IpoOH 1 §2,Ne38,41,43,45
Pacnosnasams 11enpie panoHaIbHBIC
5. OCHOBHOE CBOWCTBO pallMOHATILHOM IpoOH 1 PaznaTounslii BBIPpQXKCHMSI, §2,Ne47,49,51,53
MaTepual. JPOOHBIC PAIIMOHAIILHBIC BRIPAKEHUS, 56,59
6. Cr0XCHHE ¥ BBIYUTAHHE PAMOHATBHBIX 1 ITpoekTop, IIPUBOJNUTE NIPUMEPBI TAKUX BBIPAXKCHUU. 83,N\e69,71,73
Ipo0eii ¢ 0IMHAKOBBIMHU 3HAMCHATEIISIMHU IpE3EHTAIIUS.
7. CrnoxeHue ¥ BRIYUTAHHUE PAIHOHAIBHBIX 1 83,N\e75,77,79
npobeli ¢ 0IMHAKOBLIMH 3HAMEHATEAMU Pasnarounsiii Dopmynuposamo:
8.  |Cno)keHne ¥ BBIYUTAHUE PALIMOHAIBHBIX 1 MaTepuan onpedenenus: §3,Ne80,82,84,86
NpoGeli ¢ 0IMHAKOBBLIMU 3HAMEHATEISAMH PatnoHAILHOTO BLIpAKCHHA, 5 88,90
9. CrnoxeHue ¥ BBIUUTaHUE PAllMOHAIBHBIX 1 AOTYCTUMBIX SHAYCHIH HepeMeHHQH’ 84,99,100,101
npo6eii ¢ pa3HBIMU 3HAMEHATEISIMH ITpoekTop, TOXKICCTBCHHO PABHLIX BLIPBKCHHM,
10. |CroxeHHe U BRIYUTAHUE PAIIMOHAIBLHBIX Mpe3EHTAINS. TOXnecTea, . 84,Ne105,107,
P 1
JpoOell ¢ pa3HBIMU 3HAMEHATEISIMU PaBHOCHIILHBIX yPaBHCHHH, 109(1,2)




11. |CioxeHue U BBIYUTAaHUE PAlMOHAIbHBIX P . panMoHaJIbHOTO YpaBHCHMS,
A a34aTO4YHbIN
npoOeil ¢ pa3HBIMU 3HAMEHATEIISIMH MaTngaH CTENEHU C HYJEBBIM IOKa3aTeleM,
12. |CnokeHue ¥ BBIYUTAHUE PALMOHAIBHBIX CTEIICHU C [EJIbIM OTPHULIATCIIbHBIM
npo0eil ¢ pa3HBIMU 3HAMEHATEISIMU [I0Ka3aTeJeM,
13. |CiioxeHue ¥ BBIYUTAaHUE PALlMOHATIBHBIX PasnatounsIii CTaHJapTHOIO BUJIA YKCIIA,
Npo0eii ¢ pa3HBIMH 3HAMEHATEIISIMH MaTepHa 00paTHOW IPOTIOPITMOHATBFHOCTH;
14. CnomeUHHe Y BBIYUTAHHUE PAlIMOHATBHBIX PaznaTounsit . ) . .
[[po6ey1 C pa3HbBIMU 3HAMEHATEIIIMU MaTepua ceoucmed. OCHOBHOC CBOUCTBO pallMOHAJIBHOU
Apo0w,
15. |KouTtposbHas padora Ne 1 mo teme PasnatouHbil  |cpojicrRa cTEMeHH ¢ HENbIM TokazaTernem,
«PanuoHaJbHbIE APOOU» MaTepual. k
16 YMHOKEHHE U JIJICHUE PallMOHATBHBIX YpaBHCHH1, QyHKIHH Y = X :
" |mpoOeii. Bo3Beaenue pannoHaabHOM 1podu B IpoexTop,
CTENEHb
HpeseHTEluI/IsI. npasuna:
MHO)KEHHE U JIeJICHUE PalliOHATIBHBIX
17 v Tpenaxepspl 1 —
' %, % CTHOTO CU€Ta. ’
npoOeii. Bo3Benenne paninoHaabHOM 1podu B y BEIYHTAHNS,
CTCICHE YMHOKEHUS,
18 yMHO)E(GHI/Ie U JIeIeHHE PALOHATBHBIX nenenus npobei,
npoOeii. Bo3Benenne paninoHaabHOM 1podu B BO3BEJICHHS IPOGH B CTETICHB;
CTEIEHD Pasparounslit
19 YMHOXEHUE U JeJIEHHE palliOHAIBHBIX marepuan ycr06ue PABEHCTBA APOOH HYJTIO.
" |mpoOeii. Bo3Benenue paninoHaabHOM 1podu B
CTCNCHB Jlokazviéams CBOWCTBA CTEIIEHHU C LIEJIBIM
ToxnecTBeHHble peoOpazoBaHUs Ipoekrop, IOKA3aTEIIEM.
20.  |palnMOHAIBHBIX BBIPAKEHHI Tpe3eHTaIHSL.
Tpenax€Eprl 11 o
p DI L Onucvieams TpaduuecKUii METO pelIeHus
YCTHOTO cuéra. . . .
" YpaBHEHUH C OJIHOM NIEPEMEHHOI.
21. |ToxnecTBeHHbIE MpeoOpa3OBaAHUL PaznaTounsrit
palMOHAIbHBIX BBIPAKECHUI Marepuan .
> 1T 5 Ilpumensamb OCHOBHOE CBOMCTBO
0’KJIECTBEHHbIE ITPE0Opa30BaHU i .
' A peobpase Pasnarounbiit paLUOHAIILHOM IpOo0OU Ul COKpALIEHUs
AlMOHAJIbHBIX BBIPAKECHUI ) .
pant P Matepual U ripeoOpa3oBaHus IPOOCH.
23. |ToxnaecTBeHHBIE TPEOOpPa30BaHUS Tpenaxépsl s
% CTHOI'O CUETA.
PAIIMOHANTBHBIX BHIPAKCHIH g _ [TpuBouTH APOOH K HOBOMY (001IEMY)
24. |ToxIecTBeHHBIE Hpeo6paBE)BaHPIfI a37aTOYHBIN 3HAMEHATEIIIO.
palMoOHAJIPHBIX BEIPAXKCHUHU MaTcpual
25. |ToxnaecTBeHHbIE TPeoOpa3OBaHUs PasnaTounsbli HaxoIuTh CyMMY, PasHOCTb, IPOU3BE/ICHHE 1
palOHAJIbHBIX BEIPAXKECHUHU MaTcpual

§4,Ne109(3,4),
111,113(1-3)

84,Ne113(4-6),
116,

84, Ne 118,120

84, No123,125

[ToBTOpPUTH
. 1-4

85, No145,147,
150

85,Ne152,154,
172

85,Ne156,159,
161

85,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)

86,Ne187(2),
189,191

87, No208(1-5),
222226

87,Ne224,225




26. |ToxnecTBeHHBIE TPEOOPA3OBAHUA Pasparounsiit
palOHAIbHBIX BEIPAKCHUM MaTcpual
KonTpouabHnas padora Ne 2 o reme: .

27. PasnaTounsbri
«ToxnecTBeHHbIe NPpeoOpa3oBaHus

8 Marepuan
PANMOHAJBHBIX BbIPAKEHUH»

28. |PaBHOCHIBHBIE ypaBHEHM. PaninoHanbHbIe I[IpoexTop,
YpaBHEHUS Ipe3EHTaIINS.

29. |PaBHOCWIBHBIE ypaBHEHU. PaliioHanbHbIE Paznarounbri
YpaBHEHUS MaTrepual.

30. |PaBHOCWIBHBIE ypaBHEHUS. PaliioHanbHbIE Paznarounsri
YpaBHEHUS MaTrepual.

31. |CreneHb C LEIbIM OTPUIATEIBLHBIM ITpoexrop,
IIOKa3aTesIeM Ipe3EHTaIINS.

32. |CreneHs C LENBIM OTPULATEIBHBIM ITpoekrop,
ITOKA3aTEIEM Ipe3eHTAIINS.

33. |Crenens C LENBIM OTPULATEIBHBIM
ITOKA3aTeIEM

34. |CreneHs C ENBIM OTPULIATEIBHBIM Pa3naTounsrit
II0Ka3aTecjieM MaTepual.

35. |CBoiicTBa CTENEHM C II€JIbIM MOKa3aTenaeM TpeHaxEPBI st

YCTHOT'O CUETA.

36. |CBoiicTBa CTENEHHU C LEIbIM [T0KA3aTEIEM

37. |CBoiicTBa CTENEHU C LEIbIM [T0OKA3aTEIEM Ipoexrop,

TIPE3CHTAIHUS.
38. |CBoiicTBa CTENEHU C LEIbIM [T0OKA3aTEIEM
Pa3zgaTounniii
39. |CBoiicTBa CTENEHU C LEIbIM [T0OKa3aTeIeM Marepual.
40. Ddynkums Yy = 5 u eé rpacduk IIpoexrop,npe3eH
X Taus.
4L | _ko .
YHKIHS Y 1 e€ rpaduk Paznatounsbrii
I)<( Marepuail.
42. |®ynkums Yy =— u eé rpapux Tpenaxe€psl st
X YCTHOI'O CY€Ta.

gacTHOE ApoOeit.

BhINONHATE TOXK/IECTBEHHBIE MTPe0Opa3oBaHus
palMOHAIbHBIX BBIPAKECHUI.

Pewams ypaBHEHUS C IEPEMEHHOH B
3HaMeHarese Ipoou.

Ilpumenssmos CBONCTBA CTENEHHU C LIEJIBIM
nokasaresem Juist mpeoOpa3oBaHus
BBIPAKEHUM.

3anucvieams 4ncaa B CTaHIAPTHOM BUJIE.
Buvinonname noctpoeHue u yTeHue rpaduka

k
dyHKIHH Y = %

87,Ne227,228

IToBTOpPUTH
nm.5-7

§8,N0208,210,
213(1-3)

§7 Ne213(4-6),
216,218, 218

87,220,21

8§8,N0233,235,
239

§8
Ne241,243,247

8§8,N0249,253,
255

88,N0257,261,
264

89,Ne275,277,
279

§9.No281,283,
285

§9,N0287,290,
294

89,N0297,299,
301

89,Ne302,303

810,
Ne314,Ne316,318

810,
Ne321,323.325,

§10.
Ne329,332,334,3
36




43, DyHKIHS Y = 5 W eé rpaduK 1 Pasnmarounsiit 810,
X MaTepuail. Ne338,341,343
m KountpoabHnas padora Ne 3 o reme: PasaTouHbL Hayuutbcs npuMeHsTh npn06peTeHHHi3 [ToBTOpPHUTH
«PaunoHa/IbHbIE YPABHEHUS» 1 MaTepuar. 3HaHMS, YMEHUS, HABBIKH, B KOHKPETHOM m.8-10
JIESITETbHOCTH.
I'naBa 11 . KBaagpatHblie kopHu. [leiicTBUTe/IbHBIE YHCIa. (25 4acoB)
45, q)y,}_IKHHﬂ y= X2 IIpoexTop, 811,
u e€ rpaduk 1 TIPE3EHTAIHS. Onucvieams: TIOHATHE MHOXKECTBA, Ne351,354,369
6. |y y = ) PaSTaTONHNIE | ciocotm satasan owects: S11)6.356,358.3
n ¢€ rpaguk - Marepuai. MHOYKECTBO HATYPAIBHBIX YHCET, 60
47. q)y{{KIII/Iﬂ y =X 1 TpeHamepL'I' L Y — 811, N362,365,
u e€ rpaguk YCTHOTO CHCTA- | \iHosKecTBO paIMOHAIBHBIX YUCEIT, 366,367
48. KBaupaTHHve KOpHU. ApupmeTnueckuit 1 IIpoexrop, MHOYECTBO NeHCTBATE/bHBIX qHcen 1 cBszn | 312:)\0380,384,
KBaJpaTHBIM KOPCHb TpC3CHTAIIHA. MEXTy 3TUMHU YUCIIOBBIMA MHOKECTBAMU; 386
49. |KBamparHble KOpHU. ApUPMETHICCKHIA 1 PasiaToumblii  |cBs3p Mesk/y GECKOHEUHBIMH ACTHYHBIMHA §12,Ne388,390,
KBaJIpaTHBIH KOPCHb Marepual. JIpoOsIMU U palliOHaIbHBIMU, 392
50. |KBagpaTHble KOpHH. Apu(pMETHUECKHI 1 Tpenax&psl ISl | ppparoHaIbHBIMU YHCIAMH. 812, Ne398,400,
KBaJIpaTHbI KOPEHb YCTHOTO cuéTa 402,404,406
51. |MHOXECTBO U €r0 AJIEMEHTHI 1 IIpoexTop, Pacnosnasame pauiioHanbHbIE 1 813, Ne410,412,
NPE3CHTAMSA.. | yppalMOHATbHBIE YHCIA. 415
52. |MHOKECTBO U €0 SIEMEHTEI 1 Tpenaxépsl st |[IpuBOAUTL IPUMEPHI paliMoHaNbHbIX uncen u 813,427,434, 435
YCTHOTO CY€TA. | yppallMOHATBHBIX YUCEI.
53. [|[logmHOXecTBO. Onepanuu Ha 1 Ipoekrop, 813, Ne430,432,
MHOJKCCTBAMHU IIPE3CHTALI M. 3anucvieamsb ¢ moMoIbio GOPMYIT CBOMCTBA 436
54. |lTogmuokecTBO. Onepaiuu Hajl 1 Pa3ngatounblii | neficTBHil ¢ NeHCTBUTEIbHBIMU YUCIAMM. 814, Neod41,444,
MHOYKECTBAMH Marepual. 462
55. |YucnoBele! IMHOXKeECTBA 1 ITpoexrop, Dopmynuposamo: 814, Ned51,454,
Hpe3eHTaIIHS. onpeoeneHus. 457, 459
56. |YUwuciosele IMHOXKECTBA 1 Pa3znarouyHpiii  |KBaIpaTHOI'O KOPHS W3 YKCIIA, 815, Ne470,474,
MaTepuall. apru(METHUECKOTO KBaJJPaTHOIO KOPHS U3 486
57. |CBoiicTBa apu(MeTHYECKOTO KBaAPATHOTO 1 ITpoekTop, 4yucina, 815,Ne476,479,
KOpHA IIpe3eHTalusg PaBHBIX MHOXECTB, 481
58. |CBoiicTBa apu)METHICCKOTO KBAJIPATHOTO 1 Pasnarounsiii  |[TOJAMHOXKECTBA, 816, No497,499,
KOPHS MaTepuai. nepecedeHrsl MHOXKECTB, 501




59. |CBoiicTBa apu(METHIECKOTO KBAIPATHOTO 1 Tpenaxépbl 11 |0ObEAMHEHUS] MHOYKECTB; 816, Ne513,517
KOPHSI YCTHOIO c4yéTa
60. |CsoiicTBa apu(MeTHIECKOTO KBAAPATHOTO 1 ceoticmea. GpyHkuun Y = X2, apudmernueckoro |§16, No518, 519
KOpHA KBaJIPATHOTO KOPHSI, QyHKIIUU Y = Jx .
61 TO)K[[GCTBCUHHI)IG npeoOpazoBaHus Mpoexrop JloKa3bIBaTh CBOHCTBA apH(METHIECKOTO 816,Ne520,526
BBIpAKEHUH, COJIEp KAIINX KBaJpaTHbIE 1 npeserTanis KBaJ[PaTHOTO KODHSL.
KOpPHHU .
T P 5 Cmpoump rpadukn GyHKuuil y = X>uy = Jx. §17 Ne528575
0’KJIECTBEHHBIE MTPEoOpa30BaHUS , No528,
62. BEI iKeHHﬁ cose IZKaHlI:/I X KBaJDATHBIE 1 Ipumensamob noHsTHE APUOMETUIECCKOTO
KOII:HH ’ P P Pa3garounpiii  |KBaJpPaTHOTO KOPHS JUIS BBIYHCIICHHS
3HAYEHUM BBIPAKEHUH.
ToxnecTBeHHBIE ITIPEOOPA3OBAHNS MatepHa. 17,Ne530,532,
63. A N peobp Ynpowamye BeIpakeHus1, coaepxaiime 5
BBIPOKEHUH, COJICPIKAIINX KBAPATHBIC 1 apH(METHYCCKHE KBA/IPATHbIE KODHI 535,537
KOPHU
Pemate ypaBHEHUS.
64, TO)K)IGCTBevHHI)Ie peoOpazoBaHus . CpaBHEBATD SHATEHNS BHPAKEHHA. gé;,S 7]‘19?76;’1,565,
BPIDDKCHIH, CONCPIAIIHX KBAZPATHBIC BrimonHsATe npeoOpa3zoBaHue BhIPAXKEHUHN C T
I;OPHH s Tpenaxépsl misg  |IPUMEHEHHUEM BBIHECECHHUS MHOKHUTEIIS M3-110]1 §17  Ne566.568
65. O ACCTBCHHBIC HPEOOPA3OBAHIA yCTHOrO cuéra.  |3HaKa KOPHS, BHECEHUSI MHOKHUTEIIS 1O/T 3HAK > \2900,900,
BBIpAKEHUH, COJIEp KAINX KBaJApaTHBIE 1 KOpHS No570,572
KopHH BbImonHATE 0cBOOOXKACHNUE OT
66. |Dynkuusa y= N rpaduk 1 IMpoexrop, UPPALMOHAIILHOCTH B 3HAMEHATENe JpooH, 818,
IIPE3CHTALMA. AQHAJIN3 COOTHOIIECHUN MEXIY YUCIOBBIMU Ne582,584,586,
N MHO>KECTBAMU U MX 3JIEMEHTaMH
67. |®ynkuusa y = JXu eé rpaduk 1 . 818,
Pasnmarounsrii Ne589,591,593
68. |®ynkuus y= X eé rpadux 1 Matepuall. 818, Ne595,597
69 KonTpoabsHast padora Ne 4 o teme: PasnaTouHLLt Hayuntbcst npuMeHsaTs npuoOpeTeHHbIE [ToBTOPUTH
" |«KBaapaTHble KopHH. [deiicTBUTEIbHBbIE 1 MATEDHAT 3HAHUS, YMEHUs, HABBIKU, B KOHKPETHOM m.11-18
YHCIA» pHat. JIESITEIbHOCTH.
I'nasa I1l. KBanpatHbie ypaBHenus. (26 yacos)
70 KBanpatusle ypaBHeHUs. Penienne HEMOTHBIX 1 IMpoexkrop, Pacnosnasams 1 IpUBOINTH TPUMEPHI 819,
" |KBaJpaTHBIX YpaBHEHHH IIpE3EHTALUS. KBaJPAaTHBIX YPaBHEHUN Pa3JIMUHBIX BUJIOB Ne618,622,625
7 KBagpartubie ypaBHeHUs. PerieHne HemoaHbIX 1 Tpenaxépsl st |(TOJIHBIX, HEMOJIHBIX, IPUBEAEHHBIX), 819, No627,628,
' KBaJIpaTHBIX ypaBHeHI/Iﬁ YCTHOT'O CYETA. KBaJIpaTHBIX TpéX‘lJ‘IeHOB. 631, 634
KBanpatusle ypaBHeHUS. Penienre HEMOIHBIX Pa3naTounsblii 819,
2. KBAJIPATHBIX YPaBHEHUIA 1 Onucvieamsb B 00111eM BUJE pEIICHNE Ne641,646,648

MaTrcpuall.




dopmyIia KOpHEH KBapaTHOTO YpaBHEHUS

IIpoexrop,

73.
MPE3CHTAITHS.
74 dopmyiia KOpHEN KBAPaTHOIO YPAaBHEHHUS
75 @opMyIta KOpHEH KBAaIPaTHOTO YPABHEHUS Pazpgarounslit
' Marepual.
76 dopmyiia KOpHEN KBAIPaTHOTO YPABHEHUS
77 Teopema Buera IIpoexTop,
' Mpe3eHTaLA.
78 Teopema Buera Tpenaxépsol st
' YCTHOTrO Cuéra.
79 Teopema Buera Pazngarounsrit
' Marepuail.
80 Konumponvnan paboma Ne 5 no meme Paznarounbrit
" |«Keaopammuvle ypasnenusn» Marepual.
81. |KBamparHslil TpEXUneH ITpoextop,
TIPE3CHTAIUS.
82. |KBampaTHbIil TpEXUIieH Pa3pgatouHbrii
MaTepHall.
83. |KBamgparsslii TpéxuneH Ipoexrop,
TIPE3CHTAIHUS.
84. |Pemienue ypaBHEHU, CBOIAAIIMXCS K IIpoexrop,
KBaJIpaTHbIM YPaBHEHUSIM IIPE3EHTAINS
85. |Pemienue ypaBHEHU, CBOAAIIMXCS K
KBaJI[paTHbIM YPaBHECHUSIM
86. |Pemienue ypaBHEHUM, CBOIAIIMXCA K o
Paznarouynnin
KBaJPaTHbIM YPAaBHEHUSIM
v Marepual
87. |Pewienue ypaBHeHU, CBOASALIMXCS K
KBaJPaTHbIM YPABHEHUSIM
88. |Pemienue ypaBHEeHU, CBOAAIIMXCS K
KBaJPaTHBIM YPAaBHEHUSIM
PanmonanbHBIE YypaBHEHHS KaK
89. P IIpoekrop,
MAaTeMaTHYECKUE MOJIETU PEAIbHBIX
mpe3cHTalusl.

CUTYyaLUH

HEIOJIHBIX KBAJIPaTHBIX YPAaBHEHUI.

Dopmyauposams.

onpeoeneHus:

YpaBHEHUS MIEPBOM CTENEHH,

KBaJIpaTHOTO ypaBHEHMUS;

KBaJpaTHOI'O TPEXWICHA,

JUCKPUMHHAHTA KBaIPaTHOI'O YpaBHEHUS U
KBaJpaTHOI'O TPEXWICHA,

KOPHSI KBaJIpaTHOT'O TPEXUJICHA;
OMKBaJPaTHOTO YpaBHEHMUS;

c60licmea KBaJIpaTHOTO TPEXUIICHA;
meopemy Buera u o0paTHyio eif Teopemy.

3anucvlieams 1 fOKa3bIBaTh (HOPMYIy KOpHEN
KBaJPaTHOTO YPABHEHUSI.

UccnenoBaTh KOJIUYECTBO KOPHEH
KBaJPaTHOTO YPABHEHUS B 3aBUCMOCTH OT
3HAKa ero JUCKPUMUHAHTA.

Joxazvieams meopemol:

Buera (npsimyro u o6paTHyo),

0 Pa3JI0KEHUH KBAJIPATHOTO TPEXUWICHA HA
MHOYHUTEIIH, O CBOMCTBE KBaJAPATHOTO
TpEXUWICHA C OTPUIATECILHBIM
JMCKPUMUHAHTOM.

Onucvieams Ha IPUMEPAX METOJ1 3aMEHBI
MIEPEMEHHO /1715 pelIeHHs YypaBHEHUH.

Haxooums KOpHU KBaJIpaTHBIX YpaBHEHUH
pa3INYHBIX BUJIOB.
[TpumensaTs Teopemy Buera u o6paTHyto eit

§20,Ne658,660,
662

§20,Ne664,671,
673,685

§20,N2667,669,6
75,677

§20,Ne687,689,
692,694,696

§21N708,710,
712,714

821Ne716,718,
720,723,

821Ne732,734,73
5,738

[ToBTOpPUTH
. 19-21

§22,No754,769,
770

822,No756,758,7
60

822,No762,764,
766,768

§23,No776,778,
780

823,No782,784,7
86

§23,Ne788(1-3),
790,7792(1)

§23,No788(4-
6),792(2),795

§23,Ne792(3),
793,796

824,N2804,806,
834




90 PannonansHbie ypaBHEHUS Kak TEOpEMY. 824,N0811,813,
" |MaTeMaTHYeCcKHue MOJCIIU PealbHBIX 1 BrinonHsaTe pa3ioxkeHue KBaJpaTHOro 818
CUTYyaLMI TpEXUICHA HA MHOKUTEIIH.
o1 PanmonanbHbIe ypaBHEHUS KaKk HaxomuTh KOpHU ypaBHEHH, KOTOPEIE §24,N2809,820,
" |MaTeMaTHYEeCKHE MOJCIIU PeaTbHBIX 1 CBOJISITCA K KBAJIPATHBIM.
CUTYaLUH
PanmonanbHbBIC ypaBHEHUS KaK . |CocraBnars kBagpaTHbIC YPABHEHUS U 824 Ne 823,825,
92. Paznarounbri
MaTeMaTUYEeCKUE MOJICTTH PeallbHBIX 1 YPaBHCHMS, 828
CUTYaITHit MatepHai. CBOJISIIITUECS K KBAJIPATHBIM,
93 PanmoHasbHBIC ypaBHEHUS KaK SBJIIOIINCC MAaTCMAaTHICCKUMM MOICTIAMU §24,Ne827, 830
" |MaTeMaTH4eCKUE MOJEIIN pealbHbIX 1 PCaIbHbIX CUTYAILMH
CUTYallU
PanmionansHbIe ypaBHEHUS KakK 824,829,831
94. IIpoexrop,
MaTeMaTHYECKUE MOJICTTH PEaTbHBIX 1
. TIpE3EHTaIIHS.
CUTYaITHi
. |HayuuTbcs mpuMeHSITh TPHOOPETEHHBIS [ToBTOpUTH
95. |Koumponvnas paooma Ne 6 no meme Paznarounbrit Y1 p PHOOP N p
. 1 3HAHUS, YMEHUS, HABbIKU, B KOHKPETHOM nm.22-24
«IIpuMeHeHHEe KBAAPATHBIX YPABHEHMIi» Marepual.
JIESITEIbHOCTH.
IloBTOpeHUe U cUcTEMATH3AUsI yueOHOro matepuana. (7 4.)
96. |YmpaxHeHHs A7 MOBTOPEHUS Kypca 8 1 M O0600muTh MpHOOpETEHHBIE 3HaHUs, HaBBIKK U [[IM. No71,83,92.
KJ1acca YMEHHS 3a 8 Kiacc. Ne95,96
97. |YnpaxHeHHs A7 MOBTOPEHUS Kypca 8 1 M Hay4uTbca npuMEHATh NPHOOPETEHHEIE JAM Ne105,110,
Kjacca 3HAHMS, YMEHHUS, HABBIKH, B KOHKPETHOM 111,115
98. |YmpaxHeHus Ui MOBTOPEHUS Kypca 8 1 M AEATEIBHOCTH. JM Nel21,125,
KJ1acca 124, 126
99. |YmpaxHeHHs AJs MOBTOPEHUS Kypca 8 1 M JAM,Ne157,160,
KJ1acca 181,189
100. |YnpaxHeHnus Juisi MOBTOpEHUs Kypca 8 1 M JAIM Ne204,207,
KJlacca 210
101. |YmpaxHeHnus Juisi MOBTOpEHUs Kypca 8 1 M JAM, No213,215
KJlacca
. Paznarounsiin [ToBTOpHUTH
102 Hrorosast koHTpoabHasi padoTa Ne7 1 A p
MaTepual. nn.1-24




IloypouHoe niiaHupoBaHue nMo ajaredpe B 9 kiacce

Ne C " Jatsr
oJiep>KaHue 0JI-BO .
ypoKa P HpOBEACHNUA Ob6opynoBanue OcHoBHbIe BUbI yueOHOH AestenbHOCTU (YY)
(pa3aenbl, TEMBI) 4acoB
mwiaH | (dakt
I'naBa |. HepaBencrBa. (20 yacoB)
1. |YucnoBble HEPABEHCTBA 1
IIpoekrop,
Pacnosnasams 1 IpUBOINTE TPUMEPHI YUCIOBBIX
2. |YucioBble HEpaBEHCTBA IPE3CHTAIINSL.
1 HEPaBEHCTB,
" HEPABEHCTB C NIEPEMEHHBIMH,
3. |YucioBble HEpaBEHCTBA Tpenaxépsr s . . . .
1 . JMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM, IBOMHBIX
YCTHO T0 CYéra.
= HEPABEHCTB.
4. |OcHOBHBIE CBOWCTBA YHCIIOBBIX HEPABEHCTB 1 I[TpoekTop,
IIpE3CHTAl M.
= = Dopmynuposamu:
5. |OcHOBHbIE CBOWCTBA YHCIIOBBIX HEPABEHCTB 1 Pasnarounsrit 3
MaTepHa. onpedenienus: CPABHEHHS BYX THCEI, }
: CIHOIKEHHE H yMHOKEHHE THCIOBBIX . pellleHrs HepaBeHCTBA C OJIHOM NMEePEMEHHOM,
. 0EKTO
HepaBeHCTB. OLIEHNBAaHUE 3HAYECHHUS 1 HITI))636HTaI;_I,I/I${ PaBHOCHIILHDIX HEPABCHCTB, . .
BBIDAKEHHS . pe6meHHs{ CHUCTEMBI HEPABEHCTB C OJJHOW NIEPEMEHHO,
00J1aCTH OIIPENIEIEHNS] BBIPAKEHUS;
CrnosxeHne 1 yMHOKEHUE YUCIIOBBIX . pel p ’
7. Paspgarounsrit
HepaBeHCTB. OLIEHNBaHNE 3HAYCHUS 1 .
MaTepua c60UCmed YUCIOBBIX HEPABEHCTB,
BBIPKEHUS




CnoxeHue 1 yMHOKEHUE YUCIIOBBIX

CJIOKCHUA U YMHOKCHHA YU CJIOBbBIX HCPABCHCTB

8. HepaBeHCTB. OlICHUBAaHUE 3HAYCHUS 1
BBIpKCHUS /loka3viéams: CBOMCTBA YUCIOBBIX HEPABEHCTB,

9. |HepaBeHcTBa C OJTHOM ITEPEMEHHOM 1 TEOPEMBI O CJIIOKECHUU U YMHOKEHHUH YHUCIIOBBIX

ITpoextop, HEPABEHCTB.

10. |PemeHnue HepaBEHCTB C OHOM NIEPEMEHHOM. 1 Ipe3EHTaIINS.

HucnoBble MPOMEKYTKH Pewamu nuneliHbIe HEPABEHCTBA.

11. |PeuieHue HEpaBEHCTB C OJIHOW MEPEMEHHOM. 1 p .

UucnoBbie MPOMEKYTKH M;jg;;:;m’m 3anuchIBaTh PEIICHUs] HEPABEHCTB M UX CUCTEM B BHJIC

12. |PemieHue HEPABEHCTB C OJIHOW MEPEMEHHOM. 1 YHCIIOBBIX IPOMEKYTKOB, OObEIMHEHNS,
UucnoBbie TPOMEKYTKH MEePECEUEHMSI UNCITIOBBIX TPOMEKYTKOB.

13. |Pemenue HepaBEHCTB C OJHOW NTEPEMEHHOM. 1 PaznaTounsrit
UrncnoBble MPOMEKYTKU Marepuan PemaTh cucreMy HepaBEHCTB € OJJTHOU EPEMEHHOI.

14, |PelueHne HEpaBEHCTB € OAHON MEPEMEHHO. Paznarounsii
YHCIIOBBIE IPOMEXYTKH 1 MaTepuan OrnieHnBaTh 3HAYEHNE BHIPAKCHHS.

15 CucTeMbl INHEHHBIX HEPABEHCTB C OJIHOM Tpoexrop, N300paxaTh Ha KOOPIMHATHOM MPSIMO 3aJTaHHBIE
NEPEMEHHOU 1 TpE3CHTAIHL. HEPABEHCTBAMH YMCIIOBBIE TIPOMEKYTKH
CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM .

16. N Tpenaxépsl A1st
MepeMEeHHO N 1 N

YCTHOTO cuéra.
C — — Pa3zpgaTtounsbri

17. HCTEMBI JIMHEHHBIX HEPABEHCTB C OAHOH 1 MaTepHa,
IIEPEMEHHOMN

18. |Cucremsl JIMHEHHBIX HEPABEHCTB C OJHOM 1
HEpEMEHHOU PaznaTounbiii

19. |CuCTeMBl JIMHEHHBIX HEPABEHCTB C OJTHOM 1 MaTepHa
MEPEMEHHOHN
KonrpoJsbHas padora Ne 1 mo reme .

20. Tpenaxépsl s
«HepaBeHcTBa M CHCTEMBbI HEPABEHCTB € 1 .

. . YCTHOTO cuéra.
O/THOI NepeMeHHOI»
I'naBa Il . KBaapatnunas ¢pynknmus. (38 yacos)
21 [ToBTOpEHME U pacIMpeHUe CBEAECHUH O Mpoekrop
. 1 bl
(bYHKI_[I/II/I mpe3cHTalus.
22. gOBTOpeHI/Ie U paclIUpEHUE CBEJICHUN O 1 Paznatounsrit Onucvigamp nousTie ByHKIMH KaK TPABHIA,
YHKIIUU Marepua.




23. |lloBTOpEHHE U paclIMPEHHE CBEICHUM O Tpenaxepsl s
byHKIIN YCTHOTO cuéra.
24. |CpoiicTBa (hyHKIUHU ITpoekTop,
IPE3EHTALIHS.
25. |CsoiicTBa yHKINN Paznatounsrit
MaTepual.
26. |CpoiicTBa (hyHKINH Tpenaxéepsr s
YCTHOrO c4éra
27. |Kak moctpouts rpaduk ¢pyukuuu y = Kf(X), ITpoekTop,
eciu u3BecTeH rpaduk yakuuu y = f(x) TIPE3CHTALIHSL..
28. |Kak moctpouts rpaduk ¢pyukuuu y = Kf(X), Tpenaxepsl s
eciu u3BecTeH rpaduk yakuuu y = f(x) YCTHOTrO cuéra.
29. |Kak moctpouts rpaduk ¢pyukuuu y = Kf(X), ITpoekTop,
ecau n3BecTeH rpaduk Gyaknuu y = f(x) TIPE3EHTALHS.
Kak noctpouts rpaduku GyHKIMi
30. y =f(x) + buy =f(x + a), eciiu u3BecTeH Hpoexrop,
TIPE3EHTALHS.
rpaduk ¢pyukiwm Y = f(X)
31 Ka_K MMOCTPOUTH ipa(bmq/l byHKIIUN TR S—
y=f(X) + buy=f(x + a), ecn u3BecTeH
_ MaTepHall.
rpaduk pyuknuu Yy = f(X)
3 Ka_K MMOCTPOUTH ipa(bmq/l byHKIIUN TR ST—
y=f(X) + buy=f(x + a), ecn u3BecTeH
_ MaTepuall.
rpabuk Gyukimu y = f(X)
Kax moctpouts rpaduku GyHKIui
33. y =f(X) + buy = f(x + a), ecu u3BecTeH Hpoexrop,
TIpe3CHTAITAS
rpabuk Gyukimu y = f(X)
34. |KBagparuunas Qynkuus, e€ rpaduk u
CBOMCTBA Pa3naTouHblit
35. |KBagpatuunas ¢pyHkius, e€ rpaduk u MaTepHall.
CBOMCTBA TpeHaxEpr st
36. |KBagparuunas Qynkuus, e€ rpaduk u YCTHOTO CU&T
CBOMCTBA
37. |KBagparuunas QyHkuus, e€ rpaduk u IMpoexrop,
CBOMCTBA MIpe3eHTaIUs
38. |KBagpatuunas ¢pyHKius, e€ rpaguk u Paspgarounsblit

CBOMCTBA

MaTrcpuall.

YCTAHABJIMBAIOUICTO CBA3b MCIKAY SJICMCHTAMU JIBYX

MHOXKCCTB.

Dopmyauposams.

onpeoeneHus:

HYJA QYHKINH;

MIPOMEXKYTKOB 3HAKOTIOCTOSIHCTBA (DYHKITMH; PYHKIIUH,
BO3pacTaroiieil (yObIBaroIIeil) Ha MHOXKECTBE;

KBaJIpaTUYHOM (PYHKLMU; KBaIpaTHOI'O HEPABEHCTBA,

ceoticmea KBaIpaTUUHON (PYHKINU;

npasuia MoCcTPOeHUs rpaduKkoB PyHKIMI C TTOMOIIBIO

npeoOpazoBaHMil BUAA

) — fix) + b;

f(xX) — f(x + a); f(xX) — kf(x).

Cmpoums rpaduku QyHKIUI C TOMOIIBIO

npeoOpa3oBaHuil BUIa

fX) = f(x) + b;

fX) = f(x + @); f(x) — Ki(x).




39. |KBanparuunas Gyskuus, e€ rpaduk u
CBOWCTBA
40. |KoutpouabHas padora Ne 2 no reme: Paznarounsii
«KBagpaTtuunas pyHkuus) MaTepHall.
41 Pemrenne kBagpaTHBIX HEPABEHCTB
ITpoextop,
Hpe3CHTALIHUSI.
42 |PellcHHE KBajpaTHBIX HEPABCHCTB
Tpenaxepsl 1
43. |Peuienue KkBagpaTHBIX HEPABEHCTB YCTHOTO CU€Ta.
Pa3paTounnii
44. |PeuieHue KBagpaTHbIX HEPABEHCTB MarepHail.
45 Pemenne kBagpaTHBIX HEPABEHCTB )
: Tpenaxe€psl a4
YCTHOT'O CYETA.
4G, |PemICHNE KBANPATHBIX HEPABCHCTR Paznatounsrit
Marepuanl.
a7, CucrteMbl ypaBHEHHH C JBYMS IEPEMEHHBIMU TpoexTop,
TIPE3CHTALUS.
48. |CucrteMbl ypaBHEHU C JBYMS IEPEMEHHBIMU
49. |CucrtemMbl ypaBHEHUU C IBYMS IEPEMEHHBIMU
Tpenaxe€pnl a4
50. |[Cucremsbl ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU YCTHOTO cuéra.
Pa3zgaTounniii
51. [Cucremsbl ypaBHEHUH ¢ ABYMs IEPEMEHHBIMHU Marepuail.
52. |Cucremsbl ypaBHEHUH ¢ AByMsI IEPEMEHHBIMU
53, Pewrenne 3a7a1 € OMOLIBIO CHCTEM Tpoekrop,
ypaBHEHUH BTOPOU CTENIEHU pe3enTAaIA.
54. |PemeHue 3a1a4 ¢ IOMOIIBIO CUCTEM Tpenaxéprl mms

YPaBHEHUHN BTOPOU CTENIEHU

YCTHOI'O CU€ETa.

Cmpoums TpaduK KBaJApaTUIHON (YHKIIHH.

[To rpaduky KBagpaTHUHOM (PyHKIIMK OMUCHIBATH €€

CBOICTBA.

Onucbleamb CXeMaTUYHOE PACTIOTIOKEHUE MTapadoIIbl
OTHOCHUTEIILHO OCH a0CIMCC B 3aBUCHUMOCTH OT 3HAKA
cTapuiero ko3gpQuirenTa u IMCKpUMHUHAHTA

COOTBECTCTBYIOIICTO KBAAPATHOT'O TpéXLIJ'IGHa.

Pewamo KBaaApaTHbIC HEPABECHCTBA, UCIIOJIbB3YA CXEMY

PacIoJIOKEHUs Tapad0IIbl OTHOCUTEIHHO OCH abCIIHCC.

Onucvieams TpadUUeCcKUil METO1 PELLIEHUSI CUCTEMBI IBYX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU,

METO/I TIOJICTAHOBKH M METO/I CIOKEHHUSI ISl pEIICHUs
CUCTEMBI JBYX YpaBHEHHH C IByMs [I€PEMEHHbBIMH,

OJIHO M3 KOTOPBIX HE ABJISACTCA JIMHEHHBIM.

Peuwiams TEKCTOBBIC 3aZla4y, B KOTOPbIX CUCTEMA IBYX
ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU ABJIACTCA
MaTeMaTU4eCKOH MOAEIbIO PpCaJIbHOTO ITpouecca,

N UHTCPHPCTUPOBATDL PEIYIIbTAT PCHICHUSA CUCTCMBbI




55. |Pemenue 3agad ¢ IOMOIIBIO CUCTEM 1 Pa3zparounniii
ypaBHEHUI BTOPOil CTENIEHU MaTepual.
Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM
56. |ypaBHEHHH BTOpOU CTENCHH 1
57, Pemenue 3a7ia1 € NOMOLIBIO CHCTEM . Pa3natouHbIii
YpaBHEHUI BTOPOM CTENEHU MaTepHa,
58, KoutpoabHnas paﬁoTua Ne 3 o Teme: } PasaTouHbi
«Pemenue ypaHeHuii U cucTeM ypaBHeHUMH 1
¢ IBYMsI NlepeMeHHbIMI)) Viateprai.
I'nasa I1l. DiieMeHTHI NPUKJIATHOI MaTeMaTHKH. (20 YyacoB)
59, MaremaTtuueckoe MOJICIUPOBaHHE 1 ITpoekTop, IIpueooums npumepsl: MaTEMaTUYECKUX MOJIEIeH
[TPC3CHTALIUA. peasbHbIX CUTYallui; MPUKIAIHBIX 3a/1a4; MPUOIHKEHHBIX
60. Maremarueckoe MoeIHpOBaHIE 1 TPeHEDKéPI{ A1 BEJIMYMH; UCIOJIb30BaHUsI KOMOMHATOPHBIX IPABIII CYyMMBI
YCTHOrO cHeTa. U TIPOM3BEJICHHSI; CITyJaifHBIX COOBITHH, BKITFOUAs
61 Maremarnyeckoe MoJeIMPOBaHHE 1 Pa3pgarounsrit JIOCTOBEPHBIC U HEBO3MOYKHBIE COOBITHSI; OTIBITOB C
MaTepHua. PABHOBEPOSATHBIMHU UCXOAAMU; IPEACTABICHUS
62 TIpOLCHTHbBIC PACUETHI 1 TIpoexTop, CTAaTUCTHUYECKUX JAHHBIX B BUJIE TaOJIUL], JUArpaMm,
' TIPE3EHTAIHS. rpaduKOB; UCTIOJIb30BaHUS
63. |IIpoueHTHBIEC pacUEThI 1 BEPOSATHOCTHBIX CBOMCTB OKPYKAIOLIUX SBICHUH.
64. |IIpoueHTHBIE pacuEThl 1 Paznarounbiit Popuyauposanb: o .
Marepuai. onpedenenusi. AOCOIOTHOHN MOTPEIIHOCTH, OTHOCUTEIIbHOM
65. |[IprOanKEHHbBIC BBIYUCICHUSL 1 MOTPEITHOCTH, TOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO
66. [puOIKEHHbIE BHIYMCIICHHUS 1 IIpoexTop, COOBITHS; KITACCUYECKOE ONPEAETICHNE BEPOSITHOCTH;
IPE3CHTALIHS. npasuia; KOMOMHATOPHOE MPABUIIO CYMMBI,
67. OcHOBHBIE IpaBUIa KOMOUHATOPUKU 1 TpeHa)KépB'I' TSt KOMOMHATOPHOE MPABUJIO IPOU3BEACHUS.
YCTHOTrO cuéra. Onucviéams 3Talbl pelIeHUs TPUKIATHON 3a/1a4H.
68. OcHOBHBIE IpaBUIa KOMOUHATOPUKU 1 Pa3narounslit THoscuame u 3anucviéams GopMyIly CIOKHBIX IPOLIEHTOB.
MaTepual. ITpoBOIUTH MPOLIEHTHBIE PACUETHI C UCTIOIB30BAaHUEM
69 OcHOBHBIE NpaBUIa KOMOUHATOPUKU 1 Pa3narounslit CJIOKHBIX IPOLICHTOB.
' MaTepual. Haxooums TOYHOCTb MPUOIMKEHUS IO TabsInIe
70. |YacToTa U BEpOSITHOCTb CIIy4aifHOTO COOBITHS 1 ITpoexrop, npuOIMKEHHBIX 3HAUCHUH BeTMUuHbI. Vcnoabs3oBaTh
MMPpE3CHTAl M.




71. |YactoTa u BEpOSITHOCTb CIIy4aifHOTO COOBITHS Pazpgarounslit pasnu4HbIe POPMBI 3aUCH MPHOTIHKEHHOTO 3HAUCHHS
MaTepHall. BennunHbL. OIEHNBATh TPHOIIKEHHOE 3HAUCHUE
72. |Knaccuueckoe onpezeneHue BEposTHOCTU BEJINYUHBI.
73. |Knaccuueckoe onpeieiieHue BEpOsITHOCTU [TpoexTop,
Hpe3CeHTALHSI.
74. |Knaccuyeckoe onpeneneHne BEpOSATHOCTH IIpoekrop,
MMpE3CHTAI A
75. |HauvanbHble CBEICHHS O CTATUCTUKE
76. |HagambHbIE CBEIEHHUS O CTAaTUCTUKE IIpoeooums OMBITEI CO CAYYaHHBIMHU HCXomaMu. [T0OSCHATE U
IIpoexrop, 3aITUCHIBATh (HOPMYITy HAXOXKCHHUS YACTOTHI CIIy4aifHOrO
77. |HauanpHbIE CBEJIEHUSA O CTATUCTUKE IpE3EHTALHA. co0bITHSI. OMUCHIBATh CTATUCTUYECKYIO OIEHKY BEPOSITHOCTH
cirygaiiHOro coOsITra. HaxoanuTh BEpPOSTHOCTH CIyYaifHOrO
COOBITHS
B OIIbITaX ¢ paBHOBEPOATHBIMH NCXOAaAMU.
PaSlIaTO‘-IHBIﬁ Onucwiéams dTAIBI CTATUCTHYECKOTO HNCCJIICIOBAHUA.
78. |KonTpoabHasi padora Ne 4 mo Teme: MaTepia OdopmasaTh HHGOPMAITHIO B BHE TAOIUI] M AHATPAMM.
«IDJIeMeHTbI HpHKﬂaHHOﬁ MaATEeMATUKH» N3Bnekathb PIH(bOpMaLII/IIO 13 TaOJIuIl 1 JuarpamMm. Haxonuts n
IIPUBOAWUTD IPUMEPHBI UCITOJIB30BaHUA CTATUCTUYCCKUX
XapaKTEPUCTUK COBOKYITHOCTH JIAHHBIX: CPENHEE 3HAUECHHUE,
MOJIa, pa3Max, MeTiaHa BEIOOPKH
79. |YucnoBsle MOCIEN0BATEILHOCTH IpoexTop, IIpusooumsv npumepwl.: IOCAEAOBATEIBHOCTEN; YMCIOBBIX
NpEe3eHTalNS. MOCJIEZIOBATEIbHOCTEH, B YACTHOCTHU apu(PMeTHYecKoi u
80. |YmcnoBbie MOCIENOBATCIBHOCTH Paznaro4nplii TEOMETPUYECKON MTPOrPECCHiT; HCITOIb30BAHHS
Marepuall MIOCJIEI0BATEIILHOCTEN B PEAJIbHOM KU3HH; 3a1a4, B
81. |Apudmernueckas mporpeccus Ipoexrop, KOTOPBIX PaCCMaTPUBAIOTCS CYMMbI ¢ OECKOHEUHBIM
IIPE3CHTALNA. 4UCIJIOM CJIaraeMbIX.
82. |ApudmeTnueckas mporpeccus Onucwvieams: IOHATHUS TIOCJIEA0BATEIILHOCTH, YJIcHA
MOCIIEZIOBATEILHOCTH; CIIOCOOBI 3a1aHUS
83. |Apudmerndeckas nporpeccus PaspaTounblii MOCJIeIOBATEIbHOCTH.
MaTepHai Boiuucnams 4ieHbl IOCIeI0BATEIbHOCTH, 3aJaHHON
84. | Apndmernieckas nporpeccus (GopMyII0# N-TO YlieHa WM PEKYPPEHTHO.
— Dopmynuposams:
85. |Cymma N mepBbIX 4JI€HOB apupMETHIECKON Ipoekrop, onpedenenus; ApHOMETHIECKOT TPOTPeCCHI,
Hporpeccun ~ 1P e3eHTaHHH'V reOMETPUUYECKOH ITPOTrPECCUH;
86. |Cymma N TIEPBBIX HIICHOB apUPMETHICCKOH Pasnarounbi ceoticmea 4IIeHOB TeOMETPUYECKON U apu(PMeTHyecKoit
MIPOTPECCUU Marepuan




87. |Cymma N mepBbIX WICHOB apupMETHICCKON 1 MPOTPECCUM.
IIpOrpeccun 3aoasame apu(METHUECKYIO U TEOMETPHUECKYIO
88. |['eomerpuueckas mporpeccust 1 ITpoekTop, IIPOrPECCUU PEKYPPEHTHO.
IPE3CHTALUS. 3anucvisams u noscrHams GopMyibl 00IIETO YIeHa
89. |I'eomerpuueckas mporpeccus 1 apu(METHIECKON U TEOMETPUYECKON TPOTPECCHIA.
Pasnarounbiit 3anucwieamov u 0okazvieams: HGOPMYIBI CYMMBI N IEPBHIX
90. |I'eomerputeckas mporpeccus 1 Matepuall YWICHOB apH(PMETHUECKON ¥ T€OMETPHYSCKOM MPOTPECCHIA;
(bopMyIIbI, BRIpAXKAIOIINE CBOMCTBA YICHOB
91. |CymmMa N HepBbIX YICHOB ICOMETPHYCCKOM 1 ITpoexTop, apu(METHYECKOH ¥ T€OMETPHYECKOM ITPOTPECCHIA.
nporpeccun TIpE3CHTALHA. Botuucisames cyMmmy O€CKOHETHOM T€OMETPUIECKOM
92. |Cymma N mepBBIX WICHOB T€OMETPUUECKON 1 Paznarounsri TIPOTPECCHH, Y KOTOPOi
IPOTPECCUU MaTepHuan lq|<1.
93. |Cymma GeCKOHEYHON reOMETPUIECKON 1 IpoekTop, [IpescTaBisaTh OECKOHEUHBIE IEPHOJMIECKHE POOH B
MIPOTrPECCHH, Y KoTopoii | ¢ | <1 IpE3EHTAIIUS. BHJIE 0OBIKHOBEHHBIX
94. |Cymma 6ECKOHEYHOUW reOMEeTPHIECKOM 1 Paznarounbiit
Iporpeccuu, y Kotopoii | g | <1 Marepual
95. |KouTpouabHas padora Ne 5 mo Teme 1 Pazngatounsrit
«YmucsioBble MOCJI€I0BATEIbHOCTH MaTepuan
IloBTOpeHHUe M cUcTEMATH3AIUsI yueOHOro maTtepuana. (7 4.)
96. |YmpaxxHeHus A1 NOBTOpPEeHUs Kypca 9 O0600muUTh MPUOOPETEHHBIE 3HAHUS, HABBIKK M YMEHUS 32
KJ1acca 1 AM 9 xiacc.
97. |Ynpaxuennus a1s nosropenns kypea 9 . TIM Hayuutbcs [PUMEHATD pUOOpeTEeHHbIE 3HAHUS, YMEHHUS,
KIacca HABbIKH, B KOHKPETHOH J1eATEIbHOCTH.
98. |YnpaxxHeHus ajisi HOBTOpEeHMs Kypca 9 1 M
KJj1acca
99. |YnpaxxHeHus ajis TOBTOpEeHMs Kypca 9 1 M
KJlacca
100. |YnopaxHeHus A MOBTOpeHUs Kypea 9 1 M
KJlacca
101. |YnopaxHeHus A MOBTOpEeHUs Kypea 9 1 JIM
KJjacca
102. Hrorosasi KOHTpoIbHasi padoTa Ne6 1 PasparoHeii
MaTepual.

VIl. Onucanune yueOHO — METOAMYECKOT0 U MATEPUATIBHO -

TEXHHYECCKOI'0
JCATCIBbHOCTH

obecnieuyeHust 00pa3zoBaTeIbHOU




IleyarHbie MOCOOMS:

. DenepanbHbIN TOCYIAPCTBEHHBIN 00pa30BaTEIIbHbBIN

CTaHJapT o0I1Iero oopa3oBaHusl.

. [IpumepHbIe MporpaMmMbl OCHOBHOTO O0OLIEro 00pa30BaHMUs.

Marematuka.-(CtangapTsl BTOPOTO MOKOJIeHUs ).-M:

IIpocsemenue, 2010.

. YCTHBIE 3aHATHUS 110 MaTEMATUKE B CTapIIMX KJlaccax.

[Toco6ue s yuurens.A. . Kononos/ «Cronerue»/Mockaa,

1997

. O0o1maroiiee MOBTOPEHHE B Kypce aiare0pbl OCHOBHOM

mkonbl/ E.A.Cemenko/Kpacaonap:KyoI'y, 2002

. OCHOBBI CTAaTUCTUKH B BEPOSITHOCTH/

E.A.bynumosud/Mocksa: [Ipoda, 2008

. Maremaruka B pedycax, KpoCcCBOpJlax, YalHBOPAAX,

kpunrorpammax, 7 kimacc/C.C. XynanaBa/Mocksa: [1IkonbHas

npecca, 2003 («bubnuoreka xxypHana «MaTeMaTnka B

IIKOJIE» BbII.23)

. [Muuypun JI.®. 3a cTtpanuniaMmu yueOHUKa anreOpbl/

JL.®.ITuuypun. — M: IIpocsemienue, 1991.

. @opMHpOBaHNE BHIYMCIUTEIHLHBIX HABBIKOB Ha YPOKaX

MaTematuku 5-9 ximaccel/H.H. Xnesurox/ M.:Minekca, 2011
JInHUA y4e0HO-MeTOANYeCKNX KOMILIEKTOB ABTOPOB

. AnreOpa — 7 kjacc: y4eOHUK TSl yJaIIuXCs
obmreoOpaszoBaTenbHbIX yupexkaenuit/ A.I'. Mep3isk,
B.Bb.ITononckuii, M.C.SIxup. — M.: Benrana — I'pad, 2012.

. AnreOpa — 7 kjacc: AMITAKTHYECKUE MaTEpHUaIbl: TOcOoOue

JUTSL ydaluuxcsi 001eoopa3oBaTenbHbIX yupexxaeHui/ A.T.
Mepzisik, B.b.Ilonounckuit, E.M.Pabunosuy, M.C.Sxup. —
M.: Bentana — I'pad, 2013.

. Anre0pa — 7 knacc: metoaunyeckoe nocooue/ E.B.bynko, A.T".

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

. Anrebpa — 8 kiacc: y4eOHUK IJI yHalIuxcst

oO1reoOpa3zoBarenbHbIX yupexaenuit/ A.I'. Mep3msk,
B.Bb.[Tonouckuit, M.C.Sxup. — M.: Benrana — I'pad, 2012.

. Aﬂre6pa -8 KIACC. MU AAKTUYICCKUC MATCPUAJIBI: rmocooue JIIAA

ydamuxcs o01eo0pa3oBaTeIbHbIX YUPEKASHUN/
A.I"'Mepsnsik, B.b.Ilonouckuii, E.M.Pa6unosuu, M.C. SIkup.
— M.: Benrana — I'pad, 2013.

. Anreb6pa — 8 kiacc: metoauueckoe nocodbue/ E.B.bymko, A.T'.

Mep3znsik, B.b.ITononckuii, M.C.Skup. — M.: Bentana —
I'pad, 2013.

. Anre0pa — 9 kiacc: y4eOHUK JUIs yJaIuxcs

ob1eo0pa3oBarenbHbIX yupexaeHuid/ A.I'. Mep3sik,
B.Bb.ITonouckuit, M.C.Sxup. — M.: Benrana — I'pad, 2014.

. Anrebpa — 9 kiacc: TUIaKTHYECKHE MaTEepUaIbl: TocoOre

JUISL ydaIuxcs 001eo0pa3oBaTeIbHBIX YIPESKICHU/
A.I''Mep3nsk, B.b.ITononckuit, E.M.Pa6unosuu, M.C. Ikup.
— M.: Bentana — I'pad, 2014.

. Anrebpa — 9 knacc: metoaudeckoe nocobue/ E.B.bymko, A.T.

Mepznsk, B.b.ITononckuit, M.C.Skup. — M.: Bentana —
['pad, 2014.

Texunueckue cpeacrea ooyuenus (cpeacrsa UKT)

1. HoytOyxk.
2. UnTtepakTrBHAs JT0CKA.
3. MynbTHMEIUIRHBIN TPOCKTOP.



4. DVD — nuckwu .
JleMOHCTPAIIMOHHBIE TOCOOUA

1. Monaenu reoMeTpuuecKux Quryp.
2. Paznmatounblil MaTepuan mo pasjaesiam aireopsl 7-9 Kii.

VIII. Ilnanupyembie pe3yJibTaThl H3yYeHHs] Y4eOHOT0 MpeaMeTa «AJiredpa»
Ilo oxonuanuu uzyueHus Kypca y4auuiics O0NHCeH YMemby.:

e Aujreopa -7
Hcnonvzosams pu pelIeHNN MaTEMAaTUUECKUX 3aJ1a4, X 0OOCHOBAHUM M MIPOBEPKE HANMJICHHOTO PEIICHUS 3HAHUE O:
- HaTypaJbHBIX, LEJbIX, PAIIMOHATIBHBIX, UPPALIMOHATBHBIX, JEUCTBUTEIbHBIX YUCIIAX;
CTEMEHU C HATYpaJIbHBIMU MOKAa3aTEIsIMU U UX CBOMCTBAX;
OJHOYIEHAX W NMpABUJIAX ICUCTBUM C HUMU;
MHOTOWICHAaX U MpaBWiax JACHUCTBUN C HUMU,
dbopmynax COKpaméHHOTO0 YMHOXEHHS,
TOXJIECTBaX; METOJaX JOKa3aTeJILCTBA TOXKJICCTB;
JIMHEWHBIX YPABHEHUSIX C OJTHOM HEM3BECTHOM U METOJIaX UX PEUICHUS,
CHCTEMAaxX JABYX JMHEHWHBIX YPABHEHUM C IByMs HEU3BECTHBIMHU U METOJaX UX PEIICHUS.
8bINOJIHAMb NSUCTBUS C OJHOYJICHAMU ¥ MHOTOYJICHAMU,;
V3HAB8amMb B BRIPAXKCHHUAX (OPMYJIbI COKPAIIEHHOTO YMHOXEHHUS W PUMEHSTD UX;
PAcKIa0vbieams MHOTOUYICHBI HA MHOKHTEIIH,
8bINOIHAMb TOXKISCTBCHHBIC MPEOOPa30BaHUS LIEIBIX alTreOpandecKuX BhIPAKCHUN;
00Ka3vl86ams MPOCTEUIIINE TOXKJIECTBA;
HAXo00ums 4YUCI0 COYETAHUM U YUCIIO Pa3MEIICHU;
peuiamy JIMHEVHbBIE YPABHEHHUS C OJHOM HEU3BECTHOW;
- peuiamsb CUCTEMBI JIBYX JIMHEWHBIX YpPaBHEHUU C JABYMS HEM3BECTHBIMM METOJOM TMOJCTAHOBKH M METOJOM alreopamdecKkoro
CJIOJKCHHUS;
- pewams TEKCTOBBIE 3aJ1a4M C MMOMOIIbIO TUHEWHBIX YPABHEHUM U CUCTEM;
- HaxoOumpv PEUICHUS «CKM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJ1a4, B KOTOPBIX UCTIOJIB3YIOTCS MaTeMaTHYECKUE CPEICTBA;
- cozoaséamv TPOAYKT (Pe3yJabTaT TMPOCKTHOW JEATCIBHOCTH), JUISI M3YYEHHUS W ONHCAHUS KOTOPOTO HCIOJB3YIOTCS
MaTEMaTUYE€CKUE CPEICTBRA.



— ymemb IPEeOOPA30BBIBATH AIr€OPANUECKHUE BHIPAKEHMS, pelIaTh YPABHEHHSI C OJJHOM IMEpEMEHHOM;

— HaxoOumws 00JACTh ONpPEACICHHs PYHKIUHU, CTPOUTh I'paUKH NPAMON MPONOPIIMOHATIBHOCTH U JIMHEWMHON ()YHKIINH;

—  GbINOJHAMb NEUCTBUA HaJl CTENIEHSMHU C HATypalbHBIMH ITOKA3aTEISIMU;

—  BbINOJIHAMb CIO0KEHUE, BHIYUTAHUE U YMHOKEHHE MHOTOYIEHOB, PACKJIabIBaTh MHOTOUJIEHBI HA MHOXKUTEIIH;

— npumenamb GOPMYJIbl COKPAILIEHHOTO YMHOKEHHS B IPEOOPA30BaHUAX LIEJIbIX BBIPAXKEHUN B MHOTOWIEHBI U B Pa3JI0KEHUU
MHOTOYJIEHOB Ha MHOXXHTEIIH;

— yMemb PEIaTh CUCTEMBI JUHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU U IPUMEHSThH UX MPHU PEIICHUH TEKCTOBBIX 3aad.

e Auredpa -8
Hcnonvzosams Ipu pelliecHAH MaTEMaTHUECKHUX 3a71a4, UX 000CHOBAaHWHU U TIPOBEPKE HAMIEHHOTO PEIICHUsT 3HAHHE O:
- anreOpamyecKoil TpoOu; OCHOBHOM CBOMCTBE IpoOH;
- TMpaBHWJIAX JICHCTBUH C alreOpandecKUMH JIPOOSIMH;
- CTEIICHSIX C IEJIBIMH ITOKa3aTeIIIMU M UX CBOMCTBAX;
- CTaHJIApPTHOM BW/JIC YHUCIIA;

- QyHKIMAX y =kx+b, y=x?, y= K , IX CBOMCTBaX U rpadukax;
X

- TIOHATUHU KBAJPATHOTO KOPHS U apU(PMETHUECKOTO KBaIPaTHOTO KOPHS;

- CBOMCTBaxX apu(pMEeTUYECKUX KBaAPATHBIX KOPHEH;

- pyHxiuu y = /x , €é cBoiicTBax U rpaduke;

- (hopMyIie 151 KOPHEH KBAJPAaTHOTO YPaBHEHUS;

- Teopeme Buera aig npuBen€HHOTO M OOIIETO KBaIPaTHOTO YPaBHEHHUS;

- OCHOBHBIX METOJaX PEILICHUs IENbIX PAlMOHAIBHBIX YPAaBHEHHM: METONIE Pa3NIOKEHHs HAa MHOXHUTEIW U METOJIEC 3aMEHbI
HEU3BECTHOM;

- METOJIE PEIICHUs IPOOHBIX PAIlMOHATBHBIX YPaBHEHU;

- OCHOBHBIX METO/IaX PEIICHUS CUCTEM PaIllMOHAIBHBIX YPaBHEHU.

- coKkpawamys anredpanveckue Apoou;

- 8bINOIHAMb ApUPMETUUECKHE IEUCTBUSA C anTreOpandecKuMu Jpo0sSMu;

- UCNOb308aMmb CBOWCTBA CTETICHEH C IEJIBIMU IMOKA3aTEeIIIMU TPY PEIICHUH 33149,

- 3anuUcbleams YUCIIA B CTAHIAPTHOM BH/JIC;

- 8bINOJIHAMb TOXKIIECTBEHHBIC TTPEOOPA30BAHUS PAIMOHABHBIX BRIPAKCHUM;

. k .
- cmpoumb Tpaduky QYHKIUHA y =kx+b, y=x?, y =— M HCIOIB30BaTh UX CBOWCTBA TIPU PEIICHNUH 3a/a4;
X



gblyucaAms apupMeTHIECKUE KBaIpaTHbIe KOPHU;
npumeHsams CBONCTBAa apu(METHIECKUX KBAIPATHBIX KOPHEW MPH PEIICHUH 3a71a4;
cmpoums rpaduk QYHKIMH Yy = /X U UCIOJIB30BaTh €r0 CBOWCTBA NPH PEICHUM 33/1a;
- pewiams KBaJpaTHbIC YPAaBHEHUS;
npumensams TeopeMy BueTa npu penienuu 3aaad;
- peuiams TETbIC PAllMOHANBHBIC YPAaBHEHUS METOAOM PA3I0KEHHUS Ha MHOKUTENIM U METOJOM 3aMEHbBI HEM3BECTHOM;
- pewiamsb POOHBIE YpaBHEHUS;
- peuiams CUCTEMBI pAIlMOHATBHBIX YPaBHEHUIA;
- peuiams TEKCTOBBIC 33/1a4U C IIOMOIIBIO0 KBAAPATHBIX U PAIIHOHAIBHBIX YPAaBHEHUN U MX CHCTEM;
- HAX0O0UmMb PEIICHUS «KU3HEHHBIX» (KOMIIETCHTHOCTHBIX ) 33/1a4, B KOTOPBIX HCIIONIB3YIOTCSI MATEMaTHIECKUE CPEICTBA;
- co30asamb TPONYKT (pe3ynbTaT NPOCKTHOM NEeATeNbHOCTH), M U3YyYeHHS U OINHUCAaHUSA KOTOPOTO HCIOJIB3YIOTCS
MaTeMaTHYeCKHe CPEICTBA.
— YMETh BBITIONHSATH TOXKIECTBEHHBIC MPEOOPA30BAHUS PAIIIOHATBHBIX BRIPAKESHUH;
— HMETh IPEJICTaBIICHNE 00 UPPAIMOHATBHBIX YUCIIAX, YMETh BBIIIOJIHATH IPE0Opa30BaHMs, COACPKAIINUX KOPHH,
— yMETh pelIaTh KBaJIpaTHBIC YPaBHEHMsI, pallHOHATBHBIC YPAaBHEHUS M MPUMEHSITH X K PEIICHUIO 3a]1aY;
— yMeTh pelIaTh JIMHEHHbIe HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI;
— TPUMEHSTH CBOMCTBA CTETIEHH C LEJIBIM [TOKa3aTeJIeM B BHIUMCICHUSX U TIPE0OPa30BaAHUSAX;
— UWMEeTb HadaJIbHbIE MPEICTABICHHS 0 COOpe U IPYNIUPOBKE CTATUCTHYECKUX JAHHBIX, UX HATJISAHON MHTEpIpeTanyy.

e Auareopa-9
Hcnonvzosams ipu pelIecHUH MaTEMAaTUYECKUX 3a/1a4, UX 000CHOBAaHWHU U MTPOBEPKE HANIEHHOTO PEIICHHS] 3HAHHE O:
- CBOMCTBAaX YUCJIOBBIX HEPABEHCTB;
- METOJIaxX PELICHHUS JTUHEUHBIX HEPABECHCTB;
- CBOMCTBaX KBaJApaTUYHOU (PYHKIUY;
- METOJIaxX PEUICHHS KBaJIPAaTHBIX HEPABEHCTB;
- METOJI€ MHTEPBAJIOB ISl PEIIEHUS PALMOHAJIbHBIX HEPABEHCTB;
- METOJIaX PEUICHUS] CUCTEM HEPABEHCTB;
- cBO¥CcTBax M rpaduke GYHKIUHU Y = X" MPH HATYPaATHLHOM N;
- ONPEJICJICHUH U CBOMCTBAX KOPHEM CTENEHHU N;
- CTEIEHAX C PAlMOHAIBHBIMH MOKA3aTEIIMU U UX CBOMCTBAX;
- OIpeJIeNICHUH U OCHOBHBIX CBOMCTBaX apu(pMeTHuuecKoi nporpeccuu; popmyie ajis HaXOKIACHUS CYMMbI €€ HECKOJIBKUX MEPBbIX



YJICHOB;

- OIPEAEJICHUH U OCHOBHBIX CBOMCTBaX réOMETPUUECKON Mporpeccuu; popmyiie s HaX0KIEHUS CYMMBbI €€ HECKOIbKUX MEPBBIX
YJICHOB;

- (popMyiie 1151 CyMMbl OECKOHEYHOU F€OMETPUYECKOM MPOrPeccrur CO 3HaMEHATENEeM, MEHBIIMM 110 MOAYIIO €IUHULIBL.

- Ucnonvzoeams CBOICTBA YMCIOBBIX HEPABEHCTB 711 IPe0Opa30BaHUsl HEPABEHCTB;

- 00Ka3bl8amdb MPOCTEMIINE HEPABEHCTBA;

- peuiams TUHEWHBIE HEPABEHCTBA,

- cmpoums TpaduK KBaIpaTUYHON (QYHKIIMU U UCTIONB30BATh €ro MPHU PEIICHUH 3a]1ay;

- peuiams KBapaTHbIE HEPABEHCTBA;

- pewiamsb pallMOHAIbHbIE HEPABEHCTBA METOJOM MHTEPBAJIOB;

- peuiams CUCTEMbI HEPABEHCTB;

cmpoumos I‘pa(l)I/IK ®YHKHHH Y= X" IIpHU HAaTypaJIbHOM N 1 MCIIOJIB30BATh €TI0 IIPHU PECIICHUH 3214,

HAaxoo0ums KOPHU CTENEHU N;

UCNOIb308aMb CBOMCTBA KOPHEW CTENEHU N PU TOXK/IECTBEHHBIX MPE0Opa30BaHUSX;

Haxooums 3HAYEHHSI CTETICHEH C pallMOHAIbHBIMU MTOKA3aTENSIMU;

peuiams OCHOBHBIE 33/1a4d Ha apU(PMETUYECKYIO U TEOMETPUUECKYIO IPOTPECCUH;

Haxooums CyMMy 0€CKOHEUHOUN Te€OMEeTPHUECKOM MPOTrPECCUU CO 3HAMEHATEIEM, MEHBIIIUM 110 MOAYJIIO €IMHUIIBL;

Haxooums PelIeHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]1a4, B KOTOPBIX MUCIOJIB3YIOTCS MaTeMaTUYECKHUE CPECTBA;
co3z0aséams TPONYKT (pe3ylbTaT NPOEKTHOW MEATEeIBbHOCTH), [JIi H3YYEHUS U OINUCAHUS KOTOPOrO0 HCHOJB3YIOTCS
MaTEeMaTUYECKUE CPEICTBA.
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