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7-9-i1 KJ1acchl

|. [TosicHUTEIbHAA 3aMUCKA

Kypc anre6psr 7 — 9 kitaccoB siBasieTcst 0a30BBIM /I MATEMATHUECKOTO 00pa30BaHMsI M PA3BUTHSA IIKOJIBHUKOB. AJre0pondecKkue
3HaHUSA HEOOXOIUMBI ISl U3Y4YeHHs TeoMeTpun B 7 — 9 kjaccax, anreOpsl 1 MaTemarnyeckoro aHanmusza B 10 — 11 kmaccax, a taxke
M3YUYEHUSI CMEXHBIX JUCHUIUIMH. [Ipy 3TOM yUHTHIBAaIOTCS IOMUHUPYIOIIME UJIEU U TIOJIOKEHUS IPOrPaMMBbl Pa3BUTHS U (POPMUPOBAHUS
YHUBEPCAIBHBIX YU€OHBIX JEWUCTBUN [JI1 OCHOBHOTO OOIIEro oOpa3oBaHUs, KOTOpPbiE 00ECTEYMBAIOT (POPMHUPOBAHUE POCCUUCKOMN
IPKJAHCKOM HMJIEHTUYHOCTH, KOMMYHUKATHBHBIX KAa4E€CTB JIMYHOCTH U CIOCOOCTBYIOT (POPMHUPOBAHUIO KIIIOYEBOM KOMIETEHIUU —
VMeHUsL YUUmbCsi.

B ocHoBy Hacrosimell mporpammbl 1oJiokeHO DyHIaMEHTAbHOE AP0 COAepXaHUs o0Iero oOpa3oBaHUs, TpeOOBaHUS K
pe3ysibTaTaM OCBOCHHS 00pa3oBaTElIbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs, IpEACTaBIEHHbIE B (eaepaabHOM
roCy/IapCTBEHHOM O0pa30BaTEIbHOM CTAaHJApTE€ OCHOBHOIO OOIIEro oOpa3oBaHMs, C YYETOM HPUEMCTBEHHOCTH C MPUMEPHBIMU
nporpaMMaMu Jijisl HauajabHOro OOLIEro 00pa30BaHUs [0 MATEMATHUKE.

[TpakTHueckasi 3HaUMMOCTh IIKOJBHOTO Kypca anredpbl 7— 9 Ki1accoB COCTOMT B TOM, YTO NMPEAMETOM €r0 U3YUEHHUS SIBISIIOTCS
KOJIMYECTBEHHbIE OTHOIIECHHUS M MPOIECCHl PEalbHOr0 MHUpPA, ONMKUCAHHBIE MAaTEeMaTHUYECKUMU MoJeIsIMU. B coBpeMeHHOM o001ecTBe
MaTeMaTHyecKas MOATrOTOBKa HEOOXOAMMAa KakJIOMY YEJIOBEKY, TaK KaKk MaTeMmaThKa MIpPUCYTCTBYET BO BceX c(epax uerIoBEeYecKOM
NEeSATENbHOCTH.

OpnHOM M3 OCHOBHBIX II€JIe M3ydeHHs! anreOphl SBISETCA pa3BUTUE MblLIeHUs. B mpouecce uzydenus: anreOpsl hopmupyeTcs
JIOTUYECKOE U AJNTOPUTMUYECKOE MBIIUICHHUE, a TAKXKE TaKhe KayeCTBa MBIIUICHHS, KaK CWIa M THOKOCTb, KOHCTPYKTUBHOCTH H
KpUTUYHOCTb. [l ajmanTauud B COBPEMEHHOM MH(POPMALMOHHOM OOILIECTBE BaXXHBIM (PaKkTOpoM sBisieTcss (HopMHUpOBaHUE
MaTEeMaTUYECKOr0 CTUJISl MBIIIJICHUS, BKIIIOYAIOIIET0 B ce0sl MHAYKIMIO U JIETYKIHI0, 00O0IIEHNE U KOHKPETU3AlIUIO0, AaHAJIN3 U CUHTE3,
KJIACCU(PUKALIMIO U CUCTEMATHU3aIMI0, A0CTparupoBaHue U aHamoruto. T

OOyuenue anreOpe Aa€T BO3MOXKHOCTb YYalllUMCS HAYUYHUTHCSA IJIAHUPOBATH CBOIO JIESTENIBHOCTb, KPUTHUYECKU OLEHUBATh €&,
NPUHUMATh CaMOCTOSITENIbHbIE PEIICHUs, OTCTAauBaTh CBOM B3IJISABI M YOSKIEHHUS. YUalllecs, B MPOLECce U3yueHusl alreOppl, ydaTcs
U3JIaraTh CBOM MBICIIM SICHO U MCUEPIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOIO M TPAMOTHOTO BBIMIOJIHEHUSI MAaTEMaTHUECKUX 3alHCcei,
IIPH 3TOM UCIIOJIb30BAaHUE MAaTEMAaTUYECKOTO SI3bIKa MO3BOJIIET PA3BUBATh Y IIKOJBHUKOB IPAMOTHYIO YCTHYIO U TUCBbMEHHYIO PEUb.

dopmupyeT y yuanuxcs npeAcTaBiieHue 00 anredpe Kak 4acTu 00111eYeI0BEYeCKON KyJIbTypbl U 3HAKOMCTBO C UCTOPUEH pa3BUTHSA
anreOpbl Kak HayKd. 3HAUUTEIbHOE BHUMaHUE B U3JI0KEHUH TEOPETUYECKOT0 MaTepuaia Kypca yAeseTcsl er0 MOTHBAIMH, PACKPBITUIO



CYTH OCHOBHBIX NOHATHUH, HeH, MeToAoB. OOyueHHE MOCTPOEHO Ha 0a3e TEopuUH pPa3BUBAIOLIEIO OOYUYEHHUS, YTO JOCTUrAETCS
OCOOCHHOCTSIMU U3JI0KEHUS TEOPETUUECKOT0 MaTepuaia U yIpaKHEHUSIMU Ha CpaHEHUE, aHAJIN3, BbIIEJICHUE [JIABHOTO, YCTAHOBJICHHUE
CBs3eH, Kiaccu@ukanuioo, oOolleHue M cucreMatusannio. Oco00 aKIEHTHPYIOTCS COAEPKATEIbHOE PACKpPbhITUE MaTeMaTHUYECKUX
HNOHATUMN, TOJIKOBAHUE CYLIHOCTH MATEMaTHYECKHMX METOJOB M 00JIACTUM UX NPUMEHEHUsS JIEMOHCTpAIUsl BO3MOXHOCTEH NMPUMEHEHMS
TEOPETHYECKUX 3HAHUI JIJIs1 peIIeHNs Pa3HOOOpa3HbIX 3a7a4 MPUKIIAJHOIO XapaKkTepa, HApUMep PELIeHUs TEKCTOBBIX 3a1a4, JEHEKHBIX
Y MIPOLIEHTHBIX PACUETOB, YMEHHUE MOJIb30BAThCS KOJTNYECTBEHHOM HH(pOpMaInel, IpeCTaBICHHOMN B pa3InYHbIX (opMax, yMEHUE YUTATh
rpaduku. OcozHanue oOIIero, CYIIECTBEHHOTO SIBISIETCS OCHOBHOM 0a30i AJis pelieHus: ynpaxHeHuid. BaxHO MpUBOAUTH JeTalbHbIC
MOSICHEHUS K PELLICHUIO TUITOBBIX YIIPAKHEHUI. DTUM pacKpbIBaeTCA CyTh METOAA, OIX0/1a, IPEJIAraeTCs arOPUTM UK 3BPUCTHYECKAs
CXEMa pPEUICHUs YIIPAKHEHNUN OIIPEIECIEHHOTO TUIIA.

B oCHOBY Hacrosuieil NpOrpaMMbl IOJOKEHBl IENArOTMYECKHe W JAUJAKTUYECKHME NPHHIMIBI BapUATUBHOIO PA3BHUBAIOLIETO
oOpa3oBaHMsI, M3J0XKEHHbIE B KOHUENIMH oOpa3oBaTesbHOM mporpaMmbl «llepcrnekTuBHas IIKOJa», U COBPEMEHHBIE JUIAKTHUKO-
NICUXOJIOTMYECKHUE TEH/ICHLIMH, CBSI3aHHbIE C BApMAaTUBHBIM pa3BUBaOIUM oOpa3oBanueM U TpedoBanusmu OI'OC.

A. JIMYHOCTHO OPHEHTHPOBAHHBbIE IPUHIMIbI: IPUHIUI aAANTUBHOCTH; IPUHLIUII PA3BUTHUS; IPUHIUI KOM(POPTHOCTH IIpoLiecca
o0yueHus.

b. KyabTypHO OpMeHTHPOBaHHbIC NPHHIMNbI: IPUHLXI LEJIOCTHOM KapTUHBI MHpPA; NPHUHLIMI LEITOCTHOCTH COACPIKAHUS
oOpa30BaHMsl; MPUHLIMUII CUCTEMATUYHOCTH; MPUHIUI CMBICIOBOTO OTHOIIECHUS K MUPY; MPUHIIMII OPUECHTUPOBOUYHON (DYHKIIMU 3HAHMIA;
MIPUHIUI OTOPHI HA KYJIbTYPY KaK MUPOBO33PEHHE U KaK KyJIbTYpPHBIN CTEPEOTHII.

B. /leiTeIbHOCTHO OPMEHTUPOBAHHBIEC NPUHIUNBI: IPUHLIUIN 00yYEHUS ACSITENIbHOCTH; MPUHIUI YIIPABIAEMOI0O Nepexoaa OT
NEeSATEeNbHOCTH B Y4YEOHOM CHUTyallMM K JEATEIbHOCTH B JKM3HEHHOM CHUTyaluu; MNPUHUUI TEpexoJa OT COBMECTHOW y4eOHO-
MO3HABATEJIbHON NIEATEIbHOCTH K CaMOCTOSITEIbHOM NESITEeIbHOCTH ydYallerocs: (30Ha Onukailliero pa3BUTHA); HMPUHLIMI OMOPHI Ha
MPOLIECCH CIOHTAHHOTO PA3BUTHS; TPUHIIMI (POPMUPOBAHUS OTPEOHOCTH B TBOPUYECTBE U YMEHHI TBOPYECTBA.

MaremaTnyeckoe 00pa3oBaHUE SIBISCTCS 00s13aTeIbHOM U HEOTHEMJIEMOM YacThIO 00111er0 00pa30BaHMs Ha BCEX CTYIICHSX IITKOJIBI.
OOyueHne MaTeMaTUKe B OCHOBHOM IITKOJIC HAIIPABJIECHO HA TOCTIKEHUE CICAYIONINX Yelell.

1) 6 Hanpagrenuy TUUHOCHO20 PA38UMUSL:
e @DopMHpPOBaHUE MPEACTABICHUA O MaTEMaTUKE KaK YacTH OOIIEYETOBEYECKON KYyJbTYpbl, O 3HAUMMOCTH MAaTEMaTUKH B
Pa3BUTHH [IUBUIN3ALKNA U COBPEMEHHOTO OOIIECTBA;
e Pa3BuTuHe JOrMYECKOT0 U KPUTUUECKOTO MBILIIEHUS, KyJIbTYPhl PEUYH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
o @OOpMHpPOBAaHUE HHTEJUIEKTYaJbHOM YECTHOCTM U OOBEKTUBHOCTH, CIHOCOOHOCTHM K NPEOAOJICHUIO MBICIUTEIbHBIX
CTEpPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIbITA;



e Bocnuranue KauecTB JIMYHOCTH, 0OECTIEUNBAIOIIUX COLIMATBHYI0 MOOUIBHOCTD, CIIOCOOHOCTh MPUHUMAThH CAMOCTOSTEIbHbBIE
peleHns;
o @DopMHpPOBAaHUE KAYECTB MBIIIJICHHUS, HEOOXOIUMBIX JJIs aaNTallyd B COBPEMEHHOM HH()OPMAIIMOHHOM OOIIIECTBE;
e Pa3BuTHE HHTEpECa K MATEMAaTHUYECKOMY TBOPUECTBY U MaTEMaTUUYECKHUX CIIOCOOHOCTEI;
2) 6 MemanpeOMemHoM HANPAaGLeHUlL:
e Pa3BuTHE NpeACTABICHUN 0 MaTEMAaTHKE Kak (pOpMe ONUCAHUS U METOJIE MTO3HAHUS JEHCTBUTEIBHOCTH, CO3JaHUE YCIOBUM
U1 IPUOOPETEHUS IEPBOHAYAIILHOT'O OIIBITa MAaTEMATUUECKOTO MOJIEITMPOBAHMS;
o @dopmupoBaHUE OOIIMX CHOCOOOB HMHTEIUICKTYaJbHOWU NEATEIbHOCTH, XapaKTepPHBIX I MATEeMAaTUKH U SBISIOIIAXCS
OCHOBOW MO3HABATEJILHON KYJIbTYPhI, 3HAUUMOM JJI PA3IMYHBIX Cep YeTOBEUECKOM NeSITEIbHOCTH;
3) 6 npeomemnom HanpagieHUU.:
e OBnaseHWe MaTEeMATUYECKUMHU 3HAHUSMU U YMEHMSMH, HEOOXOIMMBIMM Ul HPOAODKEHHUS OOpa3oBaHUs, WU3YUYCHMUS
CMEXKHBIX JUCLUILINH, IPUMEHEHUS B IIOBCEIHEBHOM KU3HU;
e Co3ganuve (QyHIAMEHTa i1 MAaTeMAaTHYECKOro pa3BUTHUA, (OPMHUPOBAHMS MEXAHU3MOB MBIIUICHUS, XapaKTEPHBIX IS
MaTeMaTUYECKOU IEATEIIBHOCTH.

B opranmzanumn y4e0HO — BOCIUTATEIBHOTO MPOIECCa BAXKHYIO POJb HrparoT 3aaadd. OHU SBISIOTCS W LEIBbIO, U CPEICTBOM
oOydenHwus. BakHBIM yCIIOBHEM TTPaBUIILHOM OpTraHU3aIMK ATOTO MPOIIEcca SBISETCS BHIOOP parlMOHAIBHON CHCTEMBI METO/IOB U IIPUEMOB
oOy4eHus, cierupuKu penraeMbix 00pa3oBaTeIbHbIX U BOCIUTATEILHBIX 3a/1a4.

[{enpro M3yueHus: Kypca MaTemMaTuke B 7 - 9 Kjaccax sIBJISICTCSl pa3BUTHE BBHIYHCIUTEIBHBIX YMEHUN 10 YPOBHS, MO3BOJISIONIETO
YBEPEHHO MCTIOJIH30BaTh WX MPU PEIICHUH 3a/1a4 MaTEMAaTUKH M CMEKHBIX MPEMETOB, YCBOSHHUE amnnapara ypaBHEHUN U HEPABEHCTB KakK
OCHOBHOT'O CpPEJICTBa MaTEMaTWYECKOT0 MOJICTUPOBAHMS 3a/iad, OCYIIECTBICHHE (YHKIMOHAIHHOW MOJATOTOBKH IMKOJHLHUKOB. Kypc
XapaKTEPU3yeTCsl TOBBIIICHHEM TEOPETHUYECKOTO YpPOBHS OOYYCHUS, IMOCTEMEHHBIM YCHUJIMEM POJIM TCOPETUUYCCKUX OOOOIICHUN H
JIEAYKTUBHBIX 3aKrodcHUi. [IpuKaaHast HampaBIeHHOCTh PACKPBIBAET BO3MOKHOCTh U3ydaTh M peliaTh MPAKTHICCKUE 3a1a4H.

B ocHOBe mocTpoeHus TaHHOTO Kypca JISKUT Hjies TyMaHU3allud 00y4YeHHs, COOTBETCTBYIOIIAs COBPEMEHHBIM MPECTABICHUSIM O
[EJSIX MIKOJIFHOTO 00pa30BaHus U YAENSONas 0co00e BHUMaHUE JINYHOCTH YUYEHUKA, €T0 MHTEpecaM U CIIOCOOHOCTSIM.

[Ipennaraemsiii Kypc mo3BojsieT 00ecneyuTh (POpMUPOBAHUE KAK npeoMemHublX YMEHUHN, TaK U YHUBEPCAIbHBIX YUeOHbIX OeliCmEuli
IITKOJIBPHUKOB, a TaKXKe CHOCOOCTBYET HMOCTIKEeHHIO omnpeaeiéHHbIX Bo PI'OC AMYHOCTHBIX pPE3yNbTaTOB, KOTOPBIE B JabHEHUIIIEM
MO3BOJISIT YUAITUMCS TPUMEHSTh TTOJTYYCHHBIC 3HAHUS M YMEHHUS JIJIS1 PEIICHUS PA3IMYHBIX )KU3HEHHBIX 3a71a4.

B xypce anreGpsl MOKHO BBIJIEUTH CIEAYIONINE OCHOBHBIE COJIEpKAaTebHbIC TMHIH: apudMeTHKa; anredpa; GyHKIIMN; BEPOSITHOCTD
U cratuctuka. Hapsiay ¢ 3TuM B cojiepikaHue BKJIFOYEHBI JIBA JOTOJHUTEIBHBIX METOHOJOTHUUECKHUX pa3jielia; JIOTMKA W MHOXXECTBA;



MaTeMaTuKa B MCTOPUYECKOM PA3BUTHH, UYTO CBSI3aHO C peain3alueil 1ened oOIEeUHTEIUIEKTYaIbHOIO U OOIIEKYJIbTYPHOTO Pa3BUTHUSA
yuamuxcs. CopepkaHue KaxI0ro U3 3TUX pa3/iesIoB Pa3BOPAuYUBACTCS B COJAEPIKATENbHO-METOIMYECKYIO JIMHUIO, POHU3BIBAIOIIYIO BCE
OCHOBHBIE cojiepkaTelibHble JUHUM. [Ipu 3TOM mepBas auHUsS — «JIorMka ¥ MHOXECTBa» — CIYXKHUT LI€JIM OBJIAJCHUS YyYalllUMHUCS
HEKOTOPBIMHU 3JIEMEHTAMH YHUBEPCAIBHOIO MAaTEMaTUYECKOIoO si3blKa, BTOpas — «MaTeMaTuka B UCTOPUYECKOM PA3BUTUU» — CIIO-
COOCTBYET CO3JaHMIO OOIIEKYIbTYPHOI0, TYMaHUTAPHOTO (pOHA U3YUCHHS Kypca.

I1. O0mas xapakTepucTHKa y4e0HOr0 mpeaMera «Ajareopa»

Hactosiiass mporpaMma 1o wMaTeMaTUKE [ OCHOBHOM IIIKOJBI SIBJISETCS JIOTMUECKUM TMPOJOKEHHUEM MpPOrpamMMBbl
«TepcnekTBHAS MIKOJa» JJIsl HAYaJIbHOM IIKOJIBI, @ TAKXKE MPOAOIIKEHUEM Kypca «MaTtematukay 5 — 6 Kiacca ¥ BMECTE ¢ HEH COCTaBIISIET
OMMCaHNUE HEMPEPHIBHOTO Kypca MaTeMaThKu ¢ 1-ro no 9-if knacc obmeoOpazoBaTenbHOM 1mKobl o GI'OC.

B ocHoBe cozeprkanusi 00ydeHUs MaTeMaTUKE JICKUT OBJIaJCHUE YUAIIUMUCS CJICIYIOIIUMHI BUJIaMU KOMITETCHITUMN: MPeIMETHOI,
KOMMYHHMKATHUBHOM, OPraHM3allMOHHON 1 00IIEeKYJbTYPHOM. B COOTBETCTBUM C 3TUMH BHAAMU KOMIIETECHIIMI BBIJEICHBI TJIABHBIE
COJIEpKATEIIbHO-1IEJIEBbIE HAPABJICHUS PA3BUTHUA YUALIUXCSl CPEACTBAMM IpeaMmeTa «MaTeMaTukay.

IIpeameTHast komnereHuus. [log npeqMeTHOM KOMIETEHIINEN MIOHUMAETCS OCBEAOMIEHHOCTD IIKOJIBHUKOB O CUCTEME OCHOBHBIX
MaTeMaTUYeCKUX MPEACTaBICHUIN U OBJIaJICHIE MU HEOOXOAMMBIMY IIPEIMETHBIMU YMeHUusaMU. DopmMupyrorcs cienyroiiye o0pas3yorime
3Ty KOMIIETEHIUIO MPEICTABIEHUS: O MATEMATUYECKOM SI3bIKE KaK CPEACTBE BBIPAXKEHUSI MATEMATHUECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U
T.J.; 0 MATEMATUYECKOM MOJICTUPOBAHUH KaK OJTHOM M3 BaKHBIX METOJ/IOB MO3HAaHUS MUpa. DopMupyroTcs cieayromniue 00pa3yomme 3Ty
KOMIIETCHIIMIO YMEHHUSI: CO3/1aBaTh MPOCTEHUIINE MaTeMaTUYecKue Mojenu, paboTaTh ¢ HUMH M WHTEPHPETUPOBATH TMOJTYyUYECHHBIS
pe3yJIbTaThl; MPUOOPETATh U CUCTEMATU3UPOBATH 3HAHUS O CIIOCO0AX pPEeIIeHUs] MATEMAaTUUECKUX 3a/1a4, a TAK)Ke MPUMEHSTh TU 3HAHUS
Y YMEHUSI IJI PellIeHUs] MHOTHUX KU3HEHHBIX 3a]1a4.

KommyHukaTuBHast komnereHuus. [1o1 KOMMYHUKAaTUBHON KOMIETEHIIMEH MOHUMAETCS C(OOPMUPOBAHHOCTh YMEHUSI SICHO U
YETKO U3J1araTh CBOU MBICIIH, CTPOUTh apryMEHTUPOBAHHBIE PACCYKACHUS, BECTU JUAJIOT, BOCIPUHUMAs TOUKY 3pPEHUSI COOECETHUKA U B
TO € BpeMs MojBepras €€ KPpUTHYECKOMY aHAJIM3y, OTCTauBaTh (MPU HEOOXOJAMMOCTH) CBOKO TOUKY 3pPEHHS, BBHICTpauBas CHUCTEMY
aprymeHTaiuu. @opmupyrorcsi o0pasyromiue 3Ty KOMIETSHIIMI0 YMEHUS, a TaKK€ YMEHUS U3BJIEKaTh MH(DOPMAIIMIO U3 Pa3HOTO poja
HMCTOYHHUKOB, MPE0Opa3oBbIBast €€ Mpu HEOOXOAUMOCTH B ApyTrue (GOPMBI (TEKCThI, TAOIHIIBI, CXEMBI U T.1I.).

Opranu3anuonHasi kommnereHunusi. [log opraHM3anMoOHHONW KOMIIETCHIIMEH TMOHUMAaETCs CHOPMUPOBAHHOCTh YMEHUS
CaMOCTOSTEIIbHO HAaXOJUTh U MPUCBAWBATh HEOOXOAMMBIC ydallMMCs HOBbIe 3HaHUS. DopMuUpYIOTCS cienyronme 00pa3yrolme 3Ty
KOMITETCHIIMIO YMEHUS: CaMOCTOSITEIPHO CTaBUTh y4eOHYIO 3amady (1eib), pa3ouBaTh €€ Ha COCTABHBIE YacCTH, HAa KOTOPBIX OyaeT
OCHOBBIBATHCS TIPOLIECC €€ PeIeHNsI, aHATM3UPOBATh PE3yJIbTaT ACHCTBUS, BBIABIATH JOMYIICHHBIC ONMTUOKH U HETOYHOCTH, UCTIPABIISATH
WX W TMPEJCTABIATH OJYYSHHBIA PE3yIbTaT B JOpMeE, JIETKO JOCTYITHOM JIJIsi BOCIIPUSTHUS APYTHUX JHOJICH.

Oo0mexyabTypHasi kommnereHuusi. [log oOMIEKYIbTYpHON KOMIIETCHIIMEH TOHUMAETCS OCBEIOMJICHHOCTh IIKOJBHUKOB O
MaTeMaTUKe KaK 3JIEMEHTE 00IIeUeIOBEYECKOM KYJIbTYpHhI, €€ MECTE B CUCTEME JIPYTUX HAYK, a TAK:Ke €€ POJIU B Pa3BUTHH MTPEICTaBICHUN



YeJIOBEUECTBA O IEJIOCTHON KapTuHe Mupa. GopMHUpYIOTCS clienyrolre o0pa3yrone 3Ty KOMIIETEHIIMIO MpPe/ICTaBlIeHus: 00 ypoBHE
Pa3BUTHS MAaTEMATUKH Ha Pa3HbIX UCTOPUUYECKHUX ATAIaX; O BHICOKOM MPaKTUYECKON 3HAUMMOCTH MAaTEMAaTUKH C TOYKU 3PEHUS CO3TaHMs
U Pa3BUTUS MaTepUATIbLHON KyJNbTYphl UEJIOBEUECTBA, a TAKXKE O BAXXHOW POJIM MATEMATHKU C TOYKH 3peHUS] (POPMHUPOBAHUU TAKUX
BXHEHIIINX YEPT JIUYHOCTH, KAK HE3aBUCUMOCTh M KPUTUUHOCTh MBIIIJICHUS, BOJISI © HACTOMWYMBOCTh B JOCTHKEHUU LEIH U JIP.
Cooepoicanue mamemamuiecko2o 06paz06aHus B OCHOBHOM 1IKojIe (OpMHUpYyeTCs Ha OCHOBE (PYyHIaMEHTAIBHOTO Sipa IIKOJIBHOTO
MaTeMaThuyeckoro oOpa3oBaHud. B mporpaMme OHO TNPEICTAaBIEHO B BHJIE COBOKYIHOCTH COJEP)KATEIbHBIX pa3/ieiioB, KOH-
KPETHU3UPYIONIUX COOTBETCTBYIONHE OJIOKK (yHIAMEHTAIBHOTO Spa MPUMEHUTEIHLHO K OCHOBHOM 11KoJIe. [Iporpamma perinameHTupyer
00beM MaTepuaia, 003aTeIbLHOrO JIJIsl U3YUYEHHs] B OCHOBHOM IIKOJIE, @ TAKXKE JIa€T €ro pacupeiesieHue Mexay S—6 u 7—9 kiaccamu.

ConeprxaHre MaTeMaTUYeCcKOro 00pa3oBaHusl B OCHOBHOM IIKOJIE BKIIIOUAET CIEAYIOIINE pa3aeibl: apupmemura, areebpa, yHKyuu,
geposamHocms U cmamucmuxa, 2eomempusi. Hapsiny ¢ 3TUM B HEro BKJIIOYEHBI JBa JOMOJHUTENBHBIX pa3liea: J02UKA U MHOMCECmad,
Mamemamura 6 UCMmOpU4ecKom pa3eumui, 4To CBS3aHO ¢ peanu3anuei 1eaei oOMEenHTENIEKTYadIbHOTO U 00IIEKYJIbTYPHOTO Pa3BUTHS
yuamuxcs. Cogep:kaHue KakJI0ro U3 3TUX pa3lejoB Pa3BOPAUYUBAETCA B COIEPKATEIbHO-METOIUYECKYIO JTMHUIO, IPOHU3BIBAOILYIO BCE
OCHOBHBIE Pa3/IeJibl COJIEPKaHUSI MATEMAaTUYECKOT0 00pa30BaHMs Ha IAaHHON CTYIEHU 00yUYEHUSI.

Coneprxanue pazzena «ApupMeTuKa» CIy>KUT 0a30i I JaAIbHEHIIIET0 U3yUeHUs YUalTUMUCI MaTEMaTHUKH, CTIOCOOCTBYET Pa3BUTHUIO
UX JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIB30BAThCS aITOPUTMAMU, a TaAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEO0OXOMMBIX B IOBCETHEBHOM KM3HU. PazBuTHE MOHSATHS O YUCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHATBHBIMH U UPPAIMOHATBHBIMU
guciaMu, (pOpMUPOBAHUEM TEPBUYHBIX MPECTABICHUN O NEUCTBUTEILHOM 4YHCIIC. 3aBEpIICHHUE YUCIOBOW JIMHUH (CHCTEMAaTHU3aIus
CBEIICHWH O JCUCTBUTEIBHBIX YHCIIAX, O KOMIUIEKCHBIX YHCIIaX), TaK Ke, Kak W 00Jiee CIIOKHBIE BOMPOCH apH(PMETUKH (aITOPUTM
EBknuaa, ocHoBHast TeopemMa apuMETHKH ), OTHECEHO K CTYTEHH OOIIEro CpeIHero (MOJHOTr0) 00pa3oBaHuUsl.

Conepxxanue paznena «AnreOpa» HarpaBiI€HO Ha (POPMUPOBAHUE Y YHAIIMXCS MAaTEMATUUYECKOIO amnmapara JJisl pelieHus 3a/1ad u3
pPa3HBIX pa3eioB MaTeMaTUKH, CMEXKHBIX TTPEAMETOB, OKPYKAIOIIEH peaabHOCTH. SA3bIK anreOphl MOJYEPKUBACT 3HAUCHUE MAaTEMAaTUKHU
KakK sI3bIKa I TIOCTPOEHUSI MAaTEeMAaTHYECKUX MOJIEIEH MPOIECCOB U SIBJICHUN pealibHOro mupa. B 3amaum uzyueHus: anreOpbl BXOIST
TaKXe Pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOX0IUMOT0, B YaCTHOCTH, /IJIsl YCBOCHUS Kypca HH(POPMATUKHU, OBJIaACHUS HAaBBIKAMU
JIEAYKTUBHBIX paccykaeHuit. [IpeodpazoBanre CHMBOIBHBIX (DOPM BHOCHUT CTICIIM(UICCKUN BKIIA]T B Pa3BUTHE BOOOPAKECHHSI YUAIIINXCS,
UX CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTBY. B OCHOBHOI ITKOJIE MaTepUall TPYNIUPYETCS BOKPYT pAIIMOHATBLHBIX BRIPAKCHHM, a
BOIIPOCHI, CBSI3aHHBIE C HUPPAIMOHAIBHBIMU BBIPAKCHUSIMU, C TPUTOHOMETPUYECKUMU (YHKIHMSIMU W MPE0Opa3OBaHUSIMHU, BXOMIST B
coJiepKaHue Kypca MaTeMaTHKH Ha CTapIle CTyIeHH 00yUYeHus B IITKOJIE.

Conepxxanue paznena «DyHKIUM» HAIEICHO Ha MOJYYEHHE IIKOJBHUKAMU KOHKPETHBIX 3HAHMM O (YHKIMHM KaK BaKHEHIIeH
MaTeMaTUYeCKOW MOJENW IS OMHCAaHWS M MCCIEIOBaHUS pa3sHOOOpa3HBIX MporeccoB. M3yueHue 3TOro marepuaia CrocoOCTBYET
Pa3BUTHIO Y YYaIIUXCS YMEHHUS UCIIOIb30BaTh Pa3IMYHbIC S3BIKK MAaTEMAaTUKU (CJIOBECHBIM, CHMBOJIMYECKUN, TpadUuecKuii), BHOCUT
BKJIaJl B (hOpMUPOBAHKE MPEACTABICHUI O POJIU MATEMATUKU B Pa3BUTUU IIUBUIIU3ALNH U KYJIbTYPHI.



Paznen «BeposATHOCTh U CTaTUCTHKA» — O0OA3aTENbHBIA KOMIOHEHT HIKOJIBHOTO 00pa30BaHMsI, YCUJIMBAIOIIMI €ro MpUKIaJHOE U
IPaKTUYECKOE 3HAUCHHUE. DTOT MaTepuall HEOOXOIUM MPEke BCero st GopMupoBaHus y yyanuxcs pyHKIIMOHATbHON rpaMOTHOCTH —
YMEHUN BOCIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh HH(OpPMAIMIO, TPEACTABICHHYIO B Pa3jMYHbIX (opmMax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHX pPEaIbHbIX 3aBUCUMOCTEH, MPOBOJUTH MPOCTEUINNE BEPOSITHOCTHBIE pacueThl. M3ydeHune OCHOB
KOMOMHATOPHUKH IMO3BOJIUT YYAIIMMCSl pacCMaTpuBaTh Cilydau, OCYILECTBISATh Nepedop U MOACYET YKC/ia BAPUAHTOB, B TOM YHCJE B
MPOCTEUIINX TPUKIIATHBIX 3aa4ax.

IIpy mM3ydyeHMM CTaTUCTUKU M BEPOSATHOCTU PACLIUPSIOTCS NPEACTABICHHS O COBPEMEHHOM KAapTHHE MHUPa M METOAAaX €ro Mc-
cienoBaHus, GOpMUPYETCsS TOHUMaHUE POJIM CTATUCTUKU KaK HCTOYHHKA COIIMATIbHO 3HAYMMOM MH(OPMALIUY U 3aKJIaIbIBAIOTCS OCHOBBI
BEPOSATHOCTHOT'O MBILIJIEHUS.

Oco0eHHOCThIO pa3zena «Jlornka 1 MHOXKECTBay» SIBJIIETCA TO, YTO MPEJICTABICHHBI B HEM MaTepuaj NPEeUMYIIECTBEHHO U3y4aeTcs
Y UCIIOJIB3YETCSl PaCIpENEIEHHO — B XOJA€ PacCMOTPEHMS PA3JIMUHBIX BOIPOCOB Kypca. COOTBETCTBYIOIIMI MaTepuall HaleJIEH Ha
MaTEeMaTHYECKOEe Pa3BUTHE ydyaluxcs, (OPMUPOBAHUE Y HUX YMEHHUS TOYHO, CKATO U SICHO M3JaraTh MbICIH B YCTHOW M NMHUCbMEHHOU
peun.

Paznen «MartemaTuka B MCTOPUUECKOM Pa3BUTHN» MpeAHa3HAuYeH s (OPMUPOBAHUS MPEJICTABICHUNA O MaTeMaTHKE KaK YacTH
YeJIOBEUECKOU KYJIbTYPHI, AJI OOIIEro pa3BUTHUSI IIKOJIHHUKOB, JJIsS CO3AaHUS KYJIbTYPHO-UCTOPUYECKOU cpeabl oOyuenus. Ha Hero He
BBIJICJISIETCS] CHCIUAIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIHMPYETCS, HO COJIEpKaHHE 3TOrO pasjiejia OPraHuYHO MPHUCYTCTBYET B
y4eOHOM TPolIecce KaK CBOETO POJia TYMaHUTAPHBIM (POH MPU pacCMOTPEHUU MPOOIEMATHKHA OCHOBHOTO COACPYKAHUS MaTeMAaTUYECKOTO
o0pa3oBaHus.

Lennocmuwie opuenmupul cooeprcanusn yueoHo2o npeomema

MareMmatnyeckoe oOpa30BaHHE UTPAET BAXKHYIO POJIh KakK B MPAKTUYECKOW, TaK M B JyXOBHOW >KM3HU oOmiecTBa. [IpakTudeckas
CTOPOHAa MaTeMaTH4eCKOro 0Opa3oBaHUsl CBs3aHa C (OPMHUPOBAHHEM CIIOCOOOB ACSTENHLHOCTH, JYXOBHAs — C WHTEIUICKTYyalbHBIM
pa3BUTHEM YeIOBeKa, (HOPMUPOBAHKEM XapaKTepa M OOIICH KyJIbTYPHI.

[IpakTrueckas mMoJIe3HOCTh MaTEMAaTUKH OOYCTIOBJICHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS (PYHIaMEHTAIbHBIE CTPYKTYPhI PEATHHOTO
MHpa: IPOCTPAHCTBEHHBIE (DOPMBI M KOJTMUYECTBEHHBIC OTHOIICHUS — OT MPOCTEUIIINX, YCBAUBAEMBIX B HETIOCPEACTBEHHOM OIBITE, JI0
JIOCTaTOYHO CJIONKHBIX, HEOOXOAUMBIX ISl PA3BUTHS HAYYHBIX W TEXHOJIOTHYECKUX HUicH. be3 KOHKpETHBIX MaTeMaTUYeCKUX 3HAHHM
3aTPyAHEHO TIOHWMAHWE TMPHUHIIMIIOB YCTPOWCTBA M HWCIOJB30BAaHUS COBPEMEHHOW TEXHUKH, BOCHPHUITHE W WHTEPIpPETAIUS
pPa3HOOOpa3HOW COIMATBHOM, SKOHOMUYECKOW, NOJUTHYECKON wuHbopMarmu, Manodh(EKTUBHA TOBCEIHEBHAS MPAKTHYECKas
nesTenbHOCTh. Kak1oMy 4eIoBEeKY B CBOCH JKM3HU MPUXOIUTCS BBITIONHATH JOCTATOYHO CJIOKHBIE PAcUeThl, HAXOAUTH B CIIPABOYHHUKAX
HY>KHBIC ()OPMYJIbI U MIPUMEHSTHh WX, BIQJETh MPAKTHYCCKUMHU MPUEMaMU IT'eOMETPHUCCKIX U3MEPEHUN U MMOCTPOCHUM, YMTaTh HHMOP-



Mall1I0, IPEACTABICHHYIO B BUY TaOJull, AMarpamm, rpaukoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHI, COCTABIISATh
HECJIOKHBIE AJITOPUTMBI U JIP.

be3 6a30Boil MaremMarruecKkoil MOATOTOBKM HEBO3MOXHO CTaTh OOpPa30BAaHHBIM COBPEMEHHBIM 4elIOBEKOM. B mikoie maTemaTuka
CIIYKUT OIOPHBIM MPEAMETOM JIsl U3yUEHUSI CMEKHBIX JTUCHUILIMH. B OCIeNIKOIbHOM )KU3HH peaibHOM HEOOXOAMMOCTBIO B HAIIIU THU
ABIISIETCS. HETIPEephIBHOE 0OOpa3oBaHWE, YTO TpeOyeT MOJHOIEHHON 0a30Boi 00I11e00pa3oBaTENbHON MOATOTOBKHA, B TOM YHUCIE H
MaTemaThueckoi. M, HakoHen, Bce OOJblLIE CHEUAIBHOCTEH, TJAe HEO0OXOIUM BBICOKHMN YypOBEHb O0Opa3oBaHUs, CBS3aHO C
HEMOCPEJACTBEHHBIM MPUMEHEHUEM MaTeMaTHKH (9KOHOMHKA, Ou3Hec, pUHAHCHI, (U3MKA, XUMUS, TEXHUKA, HH(POpPMATHKa, OHOJIOTHS,
MICUXOJIOTHS U Jp.). TakuM 00pazom, pacIMpsieTcsi KpyT MIKOJIbHUKOB, ISl KOTOPBIX MaTEMAaTHKa CTAHOBUTCS 3HAYMMbBIM IPEIMETOM.

JUJis 5)KU3HA B COBPEMEHHOM OOIIIECTBE BKHBIM SIBIISIETCS (DOPMUPOBAHHE MATEMATUYECKOTO CTHIISI MBIIUJICHHS, TIPOSIBIISIONIETOCS B
ONpEJEICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce MaTeMaTU4eCKON NEATEIbHOCTH B apCeHal MPUEMOB U METOJIOB YEJIOBEYECKOIrO
MBIIIJIEHUS] €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS HMHIYKUIUS U JAEAyKIUs, O00O0OIIeHHE U KOHKPETH3allMs, aHalIu3 M CHUHTE3,
KJaccupuKalus M cucTeMaTu3anus, a0cTparupoBaHue M aHajlorusd. OOBEKTbl MAaTEMaTUYECKUX YMO3AKIIOUEHUH M MpaBWiia HUX
KOHCTPYUPOBaHUSI BCKpPBIBAIOT MEXAHU3M JIOTHYECKMX IOCTPOEHUH, BBIpAOATHIBAIOT yMEHHUS (HOpMYIMpOBaTh, OOOCHOBBIBATH U
J0Ka3bIBaTh CY)KJIEHUS, TEM CaMbIM pa3BUBAIOT JIOTMUECKOE MbllIEHUE. Beaymias posib TpUHAIEKUT MaTeMAaTUKe B (POPMUPOBAHUU
QITOPUTMHYECKOTO MBIIIJIEHUS W BOCIIUTAHWHA YMEHUW JEHMCTBOBATh IO 33JaHHOMY aJrOPUTMY M KOHCTPyHMpOBaTh HOBBIE. B Xome
pelIeHus 337a4 — OCHOBHOM yueOHOW NIeATENbHOCTH Ha YPOKAaX MaT€MaTUKU — Pa3BUBAIOTCS TBOpYECKAas M MPUKIIATHAsT CTOPOHBI
MBIIJIEHUS.

OOyueHue MaTeMaTHUKe JaeT BO3MOKHOCTh Pa3BUBATh Y yUalIUXCsl TOYHYIO, SKOHOMHYIO U HH(POPMATUBHYIO pe€4b, YMEHHE OTOUPATH
HanOoJiee MOAXOASIINE A3bIKOBBIE (B YACTHOCTH, CUMBOJIMYECKUE, TpapUUecKue) CpeacTBa.

MaremaTuyeckoe 00pa3oBaHHE€ BHOCUT CBOM BKJaJl B (popMupoBaHue oOlel KyJbTyphl yeiaoBeka. HeoOXoAMMBbIM KOMIIOHEHTOM
oO11el KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBJIIETCS 00IEE 3HAKOMCTBO C METOAaMU MTO3HAHUS JE€HCTBUTEILHOCTH, PEICTABICHUE
O IpeIMEeTe U METO/Ie€ MaTeMaTUKH, €r0 OTJIMYKSA OT METOJOB €CTECTBEHHBIX U I'yMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHUs
MaTE€MAaTUKH JJIs PEIICHHS] HAYYHBIX U IPUKIAAHBIX 3aa4.

N3ydyeHne MaTeMaTUKU COCOOCTBYET 3CTETUUECKOMY BOCIHMTAHUIO YEJIOBEKa, TOHUMAaHHUIO KPacoThl U U3SIIECTBA MaTEMaTHUECKHUX
paccyXAeHUN, BOCTIPUSATUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

Hcropust pa3sBUTHS MaTEMaTHYECKOTO 3HAHMS JAET BO3MOXHOCTh IOMNOJHUTH 3amac MCTOPUKO-HAYYHBIX 3HAHWM IIKOJIBHHUKOB,
chopMUpOBAaTh y HHUX TMPEACTABICHUS O MaTeMaTUKE Kak 4YacTH OOIIeYeIOBEYECKON KyJbTypbl. 3HAKOMCTBO C OCHOBHBIMU
VMCTOPUYECKMMH BEXaMHM BO3HMKHOBEHHS W Pa3BUTUS MAaTEMaTUUYECKOW HAyKH, C UCTOPUEHW BEJIUMKHX OTKPBITUN, UMEHAMH JIIOJIEH,
TBOPUBILKX HAYKY, TOJKHO BONTH B MHTEUIEKTYaIbHBIN Oaraxk KayKJ0ro KyJbTYpHOI'O YeJIOBEKa.

1. Onucanne MecTa yueOHOT0 npeaMera «Ajredopa» B yueOHOM IJIaHe:



B cootBercTBUM ¢ TpeboBaHusiMu DeiepalibHOrO rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 00111eT0 00pa3oBaHus
B 7— 9 kiaccax npeaMer «MareMaTrkay JeIuTcs Ha ABa npeamerta: « Anredpa» u «['eometpus». OO01iee KOIMYECTBO YPOKOB alireOphl B
Heneno B 7 — 9 knace — no 3 yaca; B rony / — 9 kiacc — o 102 gaca, 3a xypc 7 — 9 knacc Bcero 306 yacoB. Pacnpenenenue yueOHOro
BPEMEHU MEXIY STUMU MIPEeIMETaMH MPEJCTABICHO B TAOIUIIE.

KosuuectBo yacoB B | KosauvecTBo yacos
Kypc
HeeJ10 B I'oJJ
Anrebpa 7 kiacc 3 102
Anrebpa 8 kiacc 3 102
Anrebpa 9 kiacc 3 102
UTOI'O 306
IIo aBTOpCKOH Ilo pabGoueit
Ne Pazngen kypca nporpamMmme nporpamMmme 7 kaace 8 kuacc 9 ki1acc
(K0J1-BO YacoB) (K0J1-BO YacoB)
1. | JluneiiHO€ ypaBHEHHUE C OJJHOI MEPEMEHHOU 15 15 15
2. | llenpie BoIpakeHUs 52 50 50
3. DOyHKIUU 12 12 12
" CucTeMbl JIMHENHBIX YPAaBHEHUH C ABYyMS 19 19 19
MepeMEHHBIMU
5. PanmoHasibHbIE BBIPAXKEHUS 44 44 44
6. | KBagparueie kopHH. [leiiCTBUTENBHBIC YHCIA 25 25 25
7. | KBagpatHbie ypaBHEHHS 26 26 26
8. | HepaBenctBa 20 20 20
9. | KBagparnunas hyHKIUS 38 38 38
10. | DnemMeHTHI MPUKIIATHON MaTeMaTHKU 20 20 20
11. | YncioBble OCIEN0BATEIHLHOCTH 17 17 17
12 [ToBTOpEHME U cucTeMaTu3anusl yueOHOro 97 20 6 7 7
MaTepuasa
Hroro 315 306 102 102 102




IV. JInuHocTHBIE, MeTANIPEIMETHBIE U MPeAMETHBIE Pe3yJbTATHI 0CBOEHHUS Y4eOHOI0 MpeaMeTa «AJiredpa»

Bzaumocss3b PE3YIILTATOB OCBOCHUA ITPCAMCTA «MaremaTrka» MOXKHO CUCTEMHO IMpCaACTaBUThb B BUIAC CXCMBEI. HpI/I 3TOM 0003HAYCHHE
JIP YKa3bIBACT, YTO IIPOABHIKCHUC YHAIINXCS K HOBBIM 06p330BaT€JII)HI)IM pe3ylibTaTaM IIPOUCXOAUT B COOTBCTCTBUHU C JIMHUAMU PA3BUTHUA
cpcacTBaMu IIpcaAMcCTa.

7-9 kjaccel
JINYHOCTHBIMH pe3yJbTaTaMM H3YYCHHs mpeaMera «Anredpa» B BuIe ydeOHOTO Kypca 7/ — 9 Kiacc SBISIOTCS CIEAYIOIIHE

Ka4dycCTBa.

HE3aBUCUMOCTh U KPUTHUYHOCTD MBIIILJICHUS;
BOJISI U HACTOMYMBOCTh B JOCTHXKEHUU LIETIH;
c(hOpMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIMXCS K CaMOPa3BUTHUIO U
CaM0o0Opa30BaHNIO HA OCHOBE MOTHBAIIMM K 00YUYEHHUIO U MIO3HAHUIO, BEIOOPY JalIbHEMIIIEro 00pa3oBaHusi Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuit u TpPodecCUOHATBHBIX MPEANOYTEHUN, OCO3HAHHOMY IOCTPOCHHUIO WHAMBUIYaJbHONH 00pa3oBaTeIbHOM
TPAEKTOPUHU C YUETOM YCTOMUUBBIX MTO3HABATEIBHBIX HHTEPECOB;
c(hOpPMHUPOBAHHOCTH 1IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW U OOIIECTBEHHOMN
MIPaKTUKH;
c(hOpMHUPOBAHHOCTh KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUM M COTPYJHUYECTBE CO CBEPCTHUKAMH, CTApIIUMH U
MJIQIIUMUA, B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-HCCIeN0BaTebCKOM, TBOPYECKOM U JPYyrHX BHUIAX Je-
SATEJIILHOCTH;
YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIM B YCTHOM M MUCHMEHHOW peYHd, MOHUMATh CMBICI MTOCTABJIICHHOW 3aJ1a4H,
BBICTpaUBaTh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U KOHTPIIPUMEDPHI;
MPEICTABJIICHUE O MaTeMaTHYEeCKON HayKe Kak chepe uermoBedecKoi AesTeNbHOCTH, 00 dTamax e€ pa3BUTHUs, O €€ 3HAUUMOCTH JIJIs
pPa3BUTHUS LIUBUJIN3AIUY;
KPUTUYHOCTh MBIILICHUS, YMEHUE PACIO3HABATh JJOTUUECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTJIMYATh TUIOTE3Y OT (paKTa;
KPEaTUBHOCTb MBIIIJICHUS, MTHUIIMATUBA, HAXOAYMBOCTh, aKTUBHOCTD MPU PEIICHUN aJITeOpandeCcKuX 3a/1ay;
yMEHHE KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT yUeOHOW MaTeMaTHIECKOM IeITeIbHOCTH;
CIIOCOOHOCTH K AMOIIMOHATLHOMY BOCIIPUSTHIO MAaTEMAaTHUYECKUX O0OBEKTOB, 3a]1a4, PEIICHUH, PacCyKICHUN.

Cpedcmeom 0oCmudicerus SMux pe3yibmamos A6NAencs.
cucTemMa 3aJaHuii Y4eOHUKOB;
MIPE/ICTABJICHHAs B YUeOHMKAX B IBHOM BHJI€ OpraHU3alls MaTepraa Mo MPUHIUITY MUHUMAKCA,




— HCIIOJB30BaHHUC COBOKYITHOCTH TCXHOJIOI“I/IfI, OPUCHTHPOBAHHBLIX Ha Pa3BUTHUC CAMOCTOATCIBHOCTH W KPUTHYHOCTH MBIIIJICHUSA:

TEXHOJIOT'UA HpO6H€MHOFO ayajiora, TCXHOJIOrus NpoOAYKTHBHOI'O YTCHHA, TEXHOJIOTHA OLICHUBAHMA.

MeTanpeaMeTHbIMHU pe3yJibTaTaMu U3ydeHUs Kypca «MaTtemaTuka» siBisieTcs (GOpMUPOBAHME YHUBEPCATBHBIX YUEOHBIX JIEHCTBUMA

(YY)

PervastuBubie YY/I:

71-9-1t knaccwt

CaMOCTOSITENIBHO 00Hapycusams ¥ GOPMYyJINPOBaTh yUeOHYIO TPoOIeMY B KJIACCHON U MHJIMBUYAJIbHOW yUeOHON AESITENIbHOCTH;
8bl08U2amb BEPCUM PEIICHUs MpOoO0JIEMbl, OCO3HABaThb KOHEYHBIH pE3yJbTaT, BBIOMPATh CPEACTBA JOCTIKEHUS LU U3
IIPEJIOKEHHBIX WIIM X UCKATh CAMOCTOSITENIBHO;

cocmagnams (AHAUBUAYATbHO WIN B TPYIIIE) IUIaH PEIIEHUs IPOoOIeMbl (BBIIIOJHEHUS IPOEKTA);

paboTasg 1O TNPEMIOKEHHOMY WM CaMOCTOSATEIbHO COCTaBICHHOMY IUIaHY, UCHOIb308amb HAPSAY C OCHOBHBIMH U
JOTIOJTHUTENBHBIE CPEICTBA (CIIPABOYHAS JINTEPATYPA, CIOKHBIEK IPUOOPHI, KOMIIBIOTED);

NIAHUPOBAMb CBOIO MHAMBUAYAJIbHYIO0 00pa30BaTENIbHYIO TPAEKTOPHIO;

pabomams O CAMOCTOSITENILHO COCTaBICHHOMY IUIaHY, CBEPSISICH C HUM U C LIEJIbIO I€ATENIbHOCTH, UCIIPABIISAS OIIMOKH, HCIIOIb3YS
CaMOCTOSATENbHO MOI00paHHbIe cpeacTBa (B TOM uncie u MaTepHer);

CBOOOJHO 10.1b306ambCsl BBIPAOOTAHHBIMU KPUTEPHUSIMU OLIEHKHM M CaMOOLIEHKH, UCXOJs M3 LIeJIM U UMEIOIIUXCS KPUTEPUEB,
pasyinyasi pe3yJibTaT U COCOObI ICHCTBUIA;

B XOJI€ MPEACTABIICHUS IPOEKTA 0a8amb OYeHKY €T0 pe3yabTaTaM;

CaMOCTOSITENIbHO 0CO3HA8aMb MPUUMHBI CBOET0 ycIiexa UM HeyClieXa U HaXOAUTh CIIOCOOBIBBIXO/A U3 CUTYallMd HEyCIIeXa;
yMemsb oyeHums CTENeHb YCIEIIHOCTH CBOEH MHINBHIyalIbHOM 00pa3oBaTeIbHOMN 1€ATEIbHOCTH;

JaBaTh OLIEHKY CBOMM JIMYHBIM KaueCTBaM U YepTaM XapakTepa («KaKoB s»»), ONPEIENISITh HAlIPBJICHUS CBOETO Pa3BUTHS («KAKUM S
X04y CTaTh)», «4TO MHE JIJIsI TOTO HAJIO CAEIATh))

Cpeocmeom opmuposanus pecyramusnvix YV cayscam mexnonozus cucmemHo-0esmenbHOCMHO20 N00X00d Ha dmane u3y4eHus
H0B020 Mamepuaid u mexHoa02us OYeHUBAHUs 00Pa308amelbHbIX O0CMUMICEHUT (Y4eOHbIX YCNexos).

IHlo3naeamenvnuvie YY/I:

7-9-1t knaccw

— AHAIU3UPOBAMb, CPABHUBAMDb, KlAccuduyuposams u 0006uwams PaxThl U SIBICHUS;

— ocywecmansimb CPaBHCHHE, CEPHAIMIO W KJIaCCHU(PUKAIMIO, CAMOCTOSTEIIBHO BBIOMpAas OCHOBAHUS M KPUTEPHM IS YKa3aHHBIX
JIOTUYECKHUX OTIePAIlU; CTPOUTH KIACCU(PUKAIHMIO ITyTEM TUXOTOMHUYECKOTO JIEICHHS (Ha OCHOBE OTPUIIAHHUS );

— cmpoumsb TOTUIECKH 000CHOBAHHOE PACCyKIIEHUE, BKIIOYAIOIIEe YCTAHOBICHUE TPHUUYNHHO-CIICICTBEHHBIX CBS3CH;



— c030a6amb MaTeMaTUYECKUE MOJIEIH;

— COCTaBJISITh TE3UCHI, PA3IMYHbIC BUABI INTAHOB (ITPOCTHIX, CIOXKHBIX U T.11.). [[peobpa3oBbiBaTh HH(MOPMAIINIO U3 OJHOTO BU/IA B IPYTOH
(TabnuIly B TEKCT, JUarpamMmy | mp.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOW MH(MOpMAIUH.

— ymemb onpedenisimb BO3MOXXHbIE HMCTOYHUKHA HEOOXOIMMBIX CBEIECHUH, MPOM3BOJUTH MOUCK WHGOpMAIUU, aHAIW3HPOBATh U
OLICHUBATH €€ JOCTOBEPHOCTb.

— TIOHMMas TIO3UITUIO JAPYTOro YeJOBEKa, paziuiams B €ro peud: MHEHHE (TOYKY 3pEHHsI), JOKA3aTeIhCTBO (apTyMEHTHI), (DaKThI,
TUIOTE3bl, AKCUOMBI, T€OpUHU. JlJII 3TOr0 CaMOCTOATEIBHO HCIOJIb30BaTh Pa3jMYHbIE BUABl YTEHHA (M3ydarollee, MPOCMOTPOBOE,
03HAKOMHUTEJBHOE, [IOMCKOBOE), MPUEMBI CITyLIaHUS.

— caMOMy c030aeamb UCTOYHUKH MH(POpPMALMKA PA3HOTO TUIA U JJIA Pa3HbIX ayJUTOpPUM, COOII0IaTh MH()OPMAIMOHHYIO TUTUEHY U
npaBuiia HHGOPMAIIMOHHON 0€30MacHOCTY;

— yMemb UCNONb3068aMb KOMIIBIOTEPHBIE U KOMMYHUKAITMOHHBIC TEXHOJIOTHUH KaK UHCTPYMEHT JJIsS JOCTHKEHHUS CBOMX IIeJIel. YMETh
BBIOMPATH aJIEKBATHBIC 33/1a4€ WHCTPYMEHTAJIbHBIE MPOrPaMMHO-aIapaTHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom gpopmuposarnus o3HaBaTeNbHBIX Y'Y [l ciiyxaT yueOHbIN MaTeprall U IPEeXkAe BCEro MpoyKTUBHBIE 3aJjaHUs yueOHHKa,
II03BOJIAIOLIME IIPOJABUTATHCA 110 BCEM IIECTH JIUHUAM PAa3BUTHSL.
1-1 JIP — Hcnonb3oBaHMEe MaTEeMaTHMYECKUX 3HAHUM JUIsl PEIICHUs DPA3IMYHBIX MATEMaTUYECKUX 3aJad U OLEHKH IMOJyYE€HHBIX
pe3yJIbTaTOB.
2-51 JIP — COBOKYMHOCTh YMEHHUH TI0 MCIIOIB30BAHMIO T0KA3aTEILHON MaTEMaTHUYECKOW PEYH.
3-s1 JIP — CoBOKYMHOCTh YMeHU# 10 paboTe ¢ mHbopMaIuei, B TOM YKCIIE U C Pa3IMYHBIMU MAaTeMaTUYECKUMHU TEKCTaMH.
4-5 JIP — YMeHus ucnosib3oBaTh MaTEMAaTUYECKHUE CPEACTBA JIsl U3YUEHHUS U OMUCAHUS PEAJIbHBIX MPOIIECCOB U SIBJICHUIA.
5- JIP — He3aBHUCHUMOCTD U KPUTUYHOCTH MBILIJICHUS.
6-a JIP — BoJist 1 HACTOMYMBOCTD B JOCTIKEHUH LIEIH.

Kommynuxkamuenoie YY/I:

7 —9-ut knaccol

— CaMOCTOATEIBHO Op2aHU306b16aMb YISOHOE B3aMMOICHCTBHE B TPpyIITEe (ONMPeaesaTh 00IIUE EIH, JOTOBAPUBATLCS JAPYT C APYTroM
U T.J.);

— OTCTaMBasi CBOIO TOUKY 3PEHHUS, NPpUs0OUms apeymenmol, IOATBEPKAAS UX (haKTaMu;

— B JUCKYCCHH yMenb 6blOSUHYMb KOHTPAPTYMCHTHI;

— YUHUTBCSA KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM NPU3HA8AMb OIIMOOUYHOCTH CBOETO MHEHHUSI (€CIIM OHO TaKOBO)
1 KOPPEKTUPOBATh €r0;



— TOHHUMAsl TIO3UIUIO JIPYTOTO, pa3iuyams B €ro pedu: MHEHHE (TOYKY 3PEHHS), T0Ka3aTeIbCTBO (apTyMEHTHI), (haKThl; THIOTE3HI,
aKCUOMBI, TEOPHH;
— yMemb B3TIISIHYTh HA CUTYalLMIO C HHOW MO3ULIUU U 002084PUEAMbCsL C TIOJbMU WHBIX MMO3HIIMM.
Cpeocmeom Gopmuposarus KOMMYHUKATUBHBIX Y Y]l ciy>kKaT TEXHOJIOTHS MPOOIEMHOTO Auaiora (MOOY KA 1 IO IBOISIIIHIA
JTMAJIOT) U OpraHu3aIys paboThl B MAJIBIX TPYIIAX, TAKKE UCIOIL30BAHUE HA YPOKAX AIEMEHTOB TEXHOJIOTHH MPOAYKTHBHOTO YTCHHUSI.

IIpeaMeTHbIE:

1) ymeHue paboTaTh ¢ MATEMAaTHYSCKUM TEKCTOM (CTPYKTYPHUpPOBAHUE, H3BJICUCHUE HEOOXOAMMON HH(POPMAIINH ), TOYHO U TPAMOTHO
BBIPAKAaTh CBOM MBICIM B YCTHOM M NUCBMEHHOW pEYM, NMPUMEHSS MATEMAaTUYECKYI0 TEPMHUHOJOTHIO M CHMBOJIMKY, HCIIOJIb30BATh
pa3IMYHbIEC A3BIKM MAaTEMATUKH (CIOBECHBIN, CUMBOJUYECKUN, TpaduuecKkuii), 000OCHOBBIBATh CYKIAEHUS, IPOBOAUTH KIAcCU(UKAIHUIO,
JOKa3bIBATh MATEMATHYECKUE YTBEPKACHUS;

2) BnajgeHue 0a30BBIM MOHITHHHBIM aIapaToM: UMETh MPEJCTABICHUE O YUCIIC, BIAJCHUE CUMBOJIBHBIM SI36IKOM aJITeOphl, 3HAHUE
AIIEMEHTAPHBIX (PYHKIMOHAIBHBIX 3aBUCUMOCTEN, (POPMUPOBAHUE MPENCTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEajJbHOM
MHpE U O Pa3INYHbIX CIOCO0aX UX U3ydeHUsI, 00 OCOOEHHOCTSAX BBIBOIOB U IPOTHO30B, HOCAILINX BEPOSATHOCTHBIN XapakTep;

3) yMeHHWE BBINIONHATh AIreOpandecKue MpeoOpa3oBaHUs PAIMOHATBHBIX BBIPAKEHHN, NPUMEHATh WX JJIsl PEHICHUs] YYeOHBIX
MaTeMaTHYECKUX 3aja4 U 3aja4, BOZHUKAIOLIUX B CMEXKHBIX YUEOHBIX MIpeIMETax;

4) yMeHWE TIONb30BaThCs MAaTeMAaTHUYSCKHMMU (OpMyJIaMH W CaMOCTOSTEIBHO COCTABISATH (DOPMYIIBI 3aBHCUMOCTEH MEXIY
BEJIMUYMHAMHU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4YaeB U SKCIIEPUMEHTA;

5) ymeHue pemiaTh JIMHCHHBIC W KB3JIpaTHbIC YPAaBHCHUS M HEPABEHCTBA, a TAKXKE NMPHBOAMMBIC K HUM YPaBHCHHs, HEPABECHCTBA,
CUCTEMBI; NPUMEHATh TpaUuecKue MPEACTABICHUS JJI1 pPEUIeHUS W UCCIEAOBAHUS ypaBHEHWI, HEPAaBEHCTB, CUCTEM; MPUMEHSTH
MOJIyYeHHbIE YMEHUS ISl pEUICHUS 3a/1a4 U3 MaTeMATUKH, CMEXKHBIX MPEIMETOB, MPAKTUKU;

6) ommaneHUe cUCTEMOM (DYHKIIMOHAIBHBIX MOHITHH, (DYHKIIHOHAILHBIM SI3bIKOM U CUMBOJIMKOM, YMEHHE CTPOUTH rpadKu PyHKINH,
OMMCHIBATH UX CBOMCTBA, UCTIOIB30BATh (DYHKIIMOHAbHO-Tpa(uuecKre NpeCTaBICHUs AJIs ONMMCAaHU U aHAJIW3a MAaTEMaTUUYECKUX 3a/1a4
Y peAIbHBIX 3aBUCUMOCTEN;

7) oOBJaJCHUE OCHOBHBIMHU CIIOCOOAMU MPE/ICTABIICHHS M aHAIM3a CTATUCTHYCCKUX JAHHBIX; YMCHHE PellaTh 3a/1a4M Ha HAXOXJICHUC
YacTOTHI M BEPOATHOCTH CITyYalHBIX COOBITUH;

8) yMmeHue MPUMEHSTh U3Y4YCHHbBIC TOHSATHUS, PE3YJIbTAThl K METO/IbI IIPU PEIICHUH 3a71a4 U3 PA3IUYHBIX PA3/ICIOB Kypca, B TOM YHCIIe
3a/1a4, He CBOJAILMXCS K HEITOCPEICTBEHHOMY IPUMEHEHHUIO N3BECTHBIX aITOPUTMOB.

V. Coaep:kaHnue y4eOHOI0 npeaMera «AJaredopa»
7 —9 kyaccoB
e 7 Kiacc:



1. BbIpakeHmusi, TOKIeCTBA, YPABHEHMS.

UucoBbie BhIpOKEHHUS C MepeMeHHBIMHU. [Ipocteiimme npeoOpa3oBaHusl BhIpOKCHUN. YpaBHEHHE, KOPEHb ypaBHEHHUs. JIMHEiHOe
ypaBHEHHUE C OJIHOM MEPEMEHHOM. PellieHrne TeKCTOBBIX 3a/1a4 METOJIOM COCTaBJICHUS YpaBHEHUN. CTaTUCTUYECKUE XapaKTEPUCTUKU.

Ochnognas yeib — CUCTEMATH3UPOBATh M OOOONIUTH CBEJICHUS O MPEoOpa30BaHUSIX alNreOpandecKuX BBIPAKCHUNW M PEIICHUH
YPaBHEHUM C OJHOW MEPEMEHHOM.

[TepBas Tema Kypca 7 Kiiacca SIBISICTCS CBS3YIOIIMM 3BEHOM MEXIY KypCcOM MaTeMaTHKH 5—O6 KJIaccoB U KypcoM anreOpwl. B Heit
3aKPETUISTFOTCS BEIYMCINTEIBLHBIC HaBBIKH, CHCTEMATH3UPYIOTCS U 0000IIAIOTCS CBEJICHUS O MPEe0OpPa30BAHMAX BBIPAKCHUN U PEIICHUH
YPaBHEHHUM.

HaxoxneHue 3HaueHHIT YUCIOBBIX M OYKBEHHBIX BBIPAKEHUM JTa€T BO3MOXKHOCTH MOBTOPUTH C YUYalIMMHUCS IIpaBuUia ACHCTBUN C
palMOHAILHBIMU YUCJIaMU. Y MEHUSI BBITIOJIHATH apu(PMETHUECKUE JEUCTBUS C palliOHATILHBIMU YUCJIaMU SIBJISIFOTCS. OTIOPHBIMU J1JISI BCETO
Kypca anreOpsl. CremyeT BBIACHHTb, HACKOJBKO MPOYHO OBJIAJIETM MMM YYalluecs, U B Ciiydyae HEOOXOJMMOCTH OPTraHU30BaTh
MMOBTOPEHHUE C IEIBI0 JTUKBUIAIMH BBIABICHHBIX MPOOENIOB. Pa3BUTHIO HABBIKOB BEIYUCICHUN JOJIKHO YACIIATHCS CEPhE3HOE BHUMAHUE U
B JJAJIbHEHIIIEM MPU U3YUYEHUU JAPYTHUX TEM Kypca anreOphl.

B cBs13u ¢ paccMOTpeHHEM BONpPOca O CPABHEHUM 3HAYEHUM BBIPAKECHUU PACLIUPSIIOTCS CBEACHUSI O HEPABEHCTBAX: BBOJSTCS 3HAKU
HEPABEHCTB, JA€TCs IOHATUE O JBOWHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun mnpeoOpa3zoBaHUM BBIPAKEHUNM (POpMaIbHO-ONEPATUBHBIE YMEHHS OCTAIOTCS Ha TOM >K€ ypOBHE, ydaluecs
MMOJHUMAKOTCA Ha HOBYIO CTYIICHb B OBJIQJICHUM TEOpUEH. BBOIATCA NMOHATUS «TOXIECTBEHHO PABHBIE BBIPAXKCHUS», «TOXKIAECCTBO,
«TOXJIECTBEHHOE MPEe0Opa30BaHUE BBIPAKEHUI, COJIEPKAHUE KOTOPBIX OYJI€T MOCTOSIHHO PACKPBIBATHCS U YTIIYOISATHCA TPU U3YUCHUN
peoOpa3zoBaHUM pa3IMUHbIX aaredpanueckux BeipakeHuil. [loquepkuBaeTcs, 4To0 OCHOBY TOXKIE€CTBEHHBIX MPE0OPA30BAHUI COCTABIISIOT
CBOMCTBA AEUCTBUI HAJl YHCIIaMU.

YcunupaeTcs poib TEOPETUUYECKUX CBEICHHM MpU paccMOTpeHuu ypaBHeHUU. C 1eJIbl0 00eCreueHUs] OCO3HAHHOTO BOCIPHUSTHS
YYaIIMMUCS aJITOPUTMOB PEIICHUsS YPAaBHEHUN BBOJUTCS BCLIOMOTATENIbHOE MOHATHE PAaBHOCUJIBLHOCTU YpaBHEHUH, GOPMYIHUPYIOTCS U
Pa3bACHAIOTCA HA KOHKPETHBIX MPUMEPAX CBONCTBA PABHOCWIIBHOCTH. [[a€TCs MOHATHE JTUHEMHOTO YPaBHEHUS U UCCIEAYETCA BOIPOC O
YHCIIe ero KopHel. B cucteme ynpakHeHU# 0c000e BHUMaHKE Y/ISNISIeTCs PEIICHUI0 ypaBHEHHI BUIa ax = b mpu pa3nnyHbIX 3HAYCHUAX
a u b. Ilponomkaercs padoTa o GOPMHUPOBAHUIO Y YUAITUXCS YMEHHsI UCIIOIB30BATh anmapar YpaBHEHUH KaK CPEACTBO ISl PELICHHUS
TEKCTOBBIX 3a/1a4. Y POBEHb CI0KHOCTH 3314 3/IECh OCTAETCSl TAKUM K€, KaK B 6 Kjacce.

N3yuenune TeMbl 3aBepIIaeTCs O3HAKOMJICHHEM YUYalTuXCsl C TPOCTEUIIMMH CTATUCTUUECKIUMU XapaKTEePUCTUKAMU: CPEIHUM apupMe-
TUYECKAM, MOJIOW, MEIMAHOM, pa3MaxoM. Y4Yalluecs JOJKHBI YMETh MCIOJIb30BAaTh 3TH XapaKTCPUCTUKHU JJIS aHAIU3a psla JAaHHBIX B
HECJIOKHBIX CUTyalUsX.

Konmponvuwvix pabom: 1
2. CreneHb ¢ HATYPAJIbHBIM IOKA3aTeJIeM.

CremneHb ¢ HaTypalbHBIM IIOKa3aTelaeM U ee cBoiicTa. OnHouneH. @yHKIMU y = X%, y = x°

U uX rpaduku.



OcHognas yenb — BbIpadOTaTh YMEHUE BBINOJIHATD JEHCTBUS HAJl CTENEHSIMU C HATypaJIbHBIMU I10Ka3aTesIMU.

B nanHOI TeMe fgaetcs onpeeneHrue CTENEHH ¢ HaTypajibHbIM IToKa3areneM. B Kkypce MatemaTuku 0 Kiacca ydaiuecs yke BCTpeya-
JIUCH C IPUMEPAaMU BO3BE/ICHHMSI UMCETl B CTENICHb. B CBSA3M C BBIYMCICHHMEM 3HAYEHUN CTENIEHH B 7 KIAcCe [JAeTcs IPEICTaBICHUE
HAXOXKJICHUHU 3HAYCHUI CTEIICHH C IOMOIIBIO KAJIBKYJATOpa. PaccMaTpuBaroOTCs CBOMCTBA CTENEHHU C HATypaJIbHBIM NOKa3arenem. Ha
IpUMEpPE JOKA3aTeIbCTBA CBOWCTB CTEIIECHH YYalllUeCs BIEPBbIE 3HAKOMATCA C JOKa3aTeIbCTBAMU, IPOBOAMMBIMH Ha aJIreOpanyeckoM
Marepuaie. CBOMCTBA CTENEHHU C HATyPAJIbHBIM MTOKa3aTeIeM HAXOIAT NPUMEHEHUE IMPU YMHOXEHHUH OJHOWICHOB W BO3BEICHUU
OJIHOWJIECHOB B CTeneHb. IIpyM HaXOXAEHUM 3HAYEHUW BBIPAXKEHUH, COJEp)KAaIlMX CTENEHH, 0coO00€ BHHUMAHHE CIIEITyeT OOpaTUTh Ha
MOPSAJIOK ICUCTBUM.

Paccmotperne QyHKIMHA y = X2, y = X° HO3BOJISET MPOAOIKUTL PaboTy 110 GOPMUPOBAHUIO YMEHHUH CTPOUTH U YUTATh TpapuKu QyHK-
1umit. Bakno 06paTHTh BHUMAHKE YYaluXcs Ha 0COOEHHOCTH Tpaduka GpyHKIUK y = X% rpadyK IIPOXOIMT Yepe3 HaYano KOOPIAMHAT, OCh
Oy sABIIsI€TCS €r0 OChI0 CUMMETPHH, TpaUK PACOIOKEH B BEPXHEH MOTYIIIOCKOCTH.

YMeHue cTpouTh rpa@uku GyHKIUH y = X° M y = X° HCIIONIB3y€eTCS IS O3HAKOMIICHHS YYAIUXCS C TpaQHIECKUM CIIOCOO0M PELIEHHUS
YPABHEHHUM.

Koumponwnuvix pabom: 1
3. MHoOro4jeHsl.

MHuorowieH. Cii0KeHU€e, BBIYUTAaHUE U YMHOXEHUE MHOTOWICHOB. Pa3iioxKeHne MHOTO4JIEHOB HA MHOKHUTEIIH.

OcHogHas yenb — BbIpaOOTaTh YMEHHUE BBINOJIHATH CIOXKEHUE, BEIUNTAHUE, YMHOKEHHE MHOTOUICHOB U Pa3jiokKeHHEe MHOTOUJICHOB
Ha MHO>XHTEJIH.

Jannass Tema wurpaer (QyHIaMEHTaJbHYI0 pOJIb B (OPMHUPOBAHUM YMEHHUS BBINOJHATh TOXKAECTBEHHBIE MPEoOpa3oBaHUs
anredpandeckux BoipaxkeHuil. Dopmupyemsble 371ech (PopMaIbHO-ONEPATUBHBIE YMEHUS SIBISIIOTCS ONOPHBIMU ITPU U3YUYEHHUH JIEUCTBHM C
palMOHAIBHBIMU JPOOSMHU, KOPHIMU, CTENIEHSIMU C PAllMOHATIbHBIMU MOKAa3aTEISIMU.

N3yueHne TeMbl HAUMHAETCS C BBEACHUS MOHATUI MHOTOWIEHA, CTAHAAPTHOIO BUJa MHOTOYJIEHA, CTEIEHH MHOTOWIeHa. OCHOBHOE
MECTO B 3TOM Te€ME 3aHUMAIOT AITOPUTMbI JEHCTBUN ¢ MHOTOYJIEHAMH — CJIO)KEHHUE, BBIYMTAHUE U YMHOXKEHHE. Y YalIuecs JOJKHBI 1M0-
HUMAaTh, YTO CYMMY, Pa3HOCTb, IPOU3BEIEHNE MHOTOWICHOB BCET1a MOKHO MPEACTaBUTh B BUJIE€ MHOTOUJIEHA. J{eCTBUS CIIOKEHUS, BbI-
YUTAHUSA U YMHOXXEHHUSI MHOTOYJIEHOB BBICTYIAIOT KaK COCTAaBHOM KOMIIOHEHT B 3aJIaHUSX Ha MPeoO0pa3oBaHUs 1eNbIX BeIpakeHui. [1o-
ATOMY HELIEJIECO00Pa3HO MEPEXOAUTh K KOMOMHUPOBAHHBIM 3a/IaHUSM IPEK/E, YEM YCBOCHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMaHHE B 3TOM TeMe yAENsAeTCs Pa3ioKeHHI0 MHOTOUJICHOB Ha MHOXKUTEH C TIOMOIIBIO BHIHECEHUS 32 CKOOKU 00IIEeTo
MHOJKUTEJSI U C TOMOUIBIO IPYNIUPOBKH. COOTBETCTBYIOIIHUE ITPeOOpa30BaHusI HAXOAT IIUPOKOE MPUMEHEHHE KaK B Kypce 7 Kiacca, Tak
U B TIOCTIEAYIOUINX Kypcax, 0COOEHHO B IEHCTBUSX C PALlMOHAIBHBIMU APOOSIMHU.

B nanHoii TeMe yyaliuecs: BCTpe4aroTcs ¢ puMepamMu UCIOIb30BAHUS PACCMaTPUBAEMBIX MPE0Opa30BaHUM MPU PEUIEHUH Pa3HO00-
pa3HbIX 3a]1a4, B YACTHOCTH IPU PEIICHUU YPaBHEHUN. DTO MO3BOJIAET B XO/I€ U3YUEHHS TEMbI IPOJOJIKUTH paboTy 1Mo (HOpMUPOBAHUIO



YMEHUS pelllaTh YPaBHEHHUS, a TAK)KE PeIllaTh 33/1a4yu METOJIOM COCTaBJICHUS ypaBHEHUI. B uncio ynpakHeHU BKIFOYAIOTCS HECIOKHbIE
3aJlaHusl Ha JIOKA3aTelIbCTBO TOXK/IECTBA.
Konmponvuwvix pabom: 1
4.  @opMyJbl COKPAILIEHHOT0 YMHOKEHHUSI.

dopmysl (a + b)? = a? £ 2ab + b?, (a £b)3 = a® £ 3a%b + 3ab?> £ b3 (a £b) (a® + ab + b?) = a® +b*. [IpumeHenne GOpMyII COKPAILIEHHOTO
YMHOXXCHHSI B TIPEOOPA30BAHUIX BBIPAKEHUM.

OcHosHas yenvb — BBIPA0OTATh YMEHUE TPUMEHSATH (POPMYJIBI COKPAIIEHHOTO YMHOKCHHS B TPEOOPA30BAHUAX IIEITIBIX BRIPAKCHUH B
MHOTOWICHBI ¥ B Pa3JI0’)KEHUHA MHOTOUYICHOB Ha MHOKHUTEITH.

B manHo# Teme mpomoinkaeTcs padorta 1mo GOpMHUPOBAHUIO Y YUAITUXCSI YMEHHSI BBITIOTHATH TOKIECTBEHHBIC TPEOOPA30BAHUS TICITBIX
BeIpakeHnii. OCHOBHOE BHUMaHHUE B TeMe yaensercss popmynam (a - b) (a +b) = a? - b?, (a £b)? = a® £ 2ab + b% Yyammecs nomxHsl
3HATh 3TU (POPMYJIBI U COOTBETCTBYIOIINE CIOBECHBIE (POPMYIMPOBKH, YMETh MPUMEHSITh MX KaK «CJI€Ba HANpaBO», TaK U «CIpaBa
HaJICBOY.

Hapsay ¢ yka3aHHBEIME paccMaTpuBaroTcs Takxke Gopmynsl (a £ b)® = a3+ 3a%h + 3ab? £ b® a® £ b® = (a £ b) (@ + ab + b?). Ognaxo
OHM HAxXOJIAT MEHBIIIEE MPUMEHEHUE B Kypce, TIOITOMY HE CIIEyeT U3JIUIIHE YBIEKATHCS BBIMOJHEHUEM YIPAXXHEHUN HA UX HCIIOJIB30-
BaHMUE.

B 3akimounTensHOM YacT TEMbI pacCMaTpUBAETCA MPUMEHEHUE PA3IMYHbIX MPUEMOB Pa3NIOKEHHUs] MHOTOUJICHOB HA MHOKUTEIH, a
TaK)Ke UCTIOJIb30BaHNE MPE0OPA30OBAHMI 1IETBIX BHIPAKEHHM JIJISl PEIICHUS TUPOKOTO KPpyra 3ajad.

Konmponvuwvix pabom: 2
5. ®yHkuum.

OyHk1Ms, 001acTh onpeaenenus GyHkiuu. Beraucienue 3nauenuit pynkuuu no dopmyie. I'paduk dyukiuu. [psimas npomnopiiyo-
HaJBLHOCTh U €€ rpaduk. JInneitHas GyHKUMS U ee rpaduK.

OcHosHas yenb — O3HAKOMUTH YUYAITUXCS ¢ BOKHEUIMMU (DYHKIIMOHAIBHBIMHU TMOHATUSIMH M C TpaduKaMy TPSIMOM MPOTIOPITHO-
HaJIbHOCTU U IMHEWHOU PyHKIMH O0IIero BUia.

JlanHast TeMa SBJISETCS] HAYalbHBIM 3TAllOM B CUCTEMAaTHYECKON (PYyHKIIMOHATBHON MOATOTOBKE YYaIIUXCs. 3/1€Ch BBOASTCS TAKUE T10-
HATUSA, KaK QyHKIUS, apTyMEHT, 0071acTh onpenaencHus: Gpyakmuu, rpadux Gyakmun. OyHKIUS TpaKTyeTCsl KaKk 3aBUCUMOCTb OJTHOM Tie-
PEMEHHOM OT APyroi. Ydamuecs MmoIydaroT IepBoe MpeCTaBlICHUE 0 criocobax 3aganus GyHKIUU. B manHOM TeMe HaunmHaeTCs paboTa
1Mo (POPMHUPOBAHMIO y YUAIIUXCS YMEHUN HAXOAUTH MO (opMyJie 3HaUeHHE (HYHKIIMH TI0 U3BECTHOMY 3HAUYCHHUIO apTYMEHTA, BBITIOJIHSTH
Ty K€ 3a/1a4y 1o rpaduKy U pemaTth o rpaguky oOpaTHYIO 3a1ady.

OYHKITMOHAIBHBIC TIOHSTHS ITOTYYal0T CBOIO KOHKPETU3AIHMIO MPU N3YYCHUH JTUHEHHON (PYHKITNHN U €€ 4aCTHOTO BUa — MPSIMOU Mpo-
MOPIIMOHATILHOCTH. Y MEHHSI CTPOUTh M YNTATh Ipa@uKu dTUX (PYHKIHUHA MTUPOKO HCITONB3YIOTCS KaK B CaMOM Kypce alreOpbl, TaKk U B
Kypcax TeOMEeTpud W (U3UKW. Ydamuecs JOJDKHBI MOHUMAaTh, KaK BIHMSICT 3HAK KOd(@UIIMEHTa Ha PacHoJIOKCHHE B KOOPAWMHATHOU



iockoct rpaduka Gynkiun y = kx, rae u K # 0, kak 3aBucut ot 3HaueHuid K 1 b B3aumHoe pacnonoskenue rpadukoB ABYX (yHKIIHIA
Buga y = kx + b.

®opMupoBaHuE BceX PYHKIIMOHAIBHBIX MOHSATUH U BRIPAOOTKA COOTBETCTBYIONIUX HABBIKOB, a TAKKE U3YUECHUE KOHKPETHBIX (DYHKIIUH
COMPOBOXK/IAIOTCS PACCMOTPEHUEM MPUMEPOB PEATbHBIX 3aBUCUMOCTEN MEXIy BEJIMYMHAMH, YTO CIIOCOOCTBYET YCUIICHUIO MPUKIIATHON
HaIpaBJICHHOCTH Kypca aireOphl.

Koumponvnvix pabom: 1
6. Cucrembl JUHEHHBIX YPABHEHUA.

Cucrtema ypaBHeHH. PerieHue cuctemsl IBYX JTMHEHHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU U €70 TEOMETPUUECKAs UHTEPIPETAIUSL.
Pemenne TeKCTOBBIX 3a/1a4 METOAOM COCTABJIEHUSI CUCTEM YPABHEHUU.

Ocnognas yeib — 03HAKOMUTD YUAIIUXCS CO CIIOCOOOM PEIICHHS] CUCTEM JIMHEUHBIX YPAaBHEHUMN € ABYMS MIEPEMEHHBIMH, BBIPAOOTAThH
YMEHHE pEellaTh CUCTEMbl YPABHEHUMN U IPUMEHSTh UX MPU PEIICHUH TEKCTOBBIX 3a]1a4.

N3ydenune cucrteM ypaBHEHUH pacnpeaesieTcss Mexky Kypcamu 7 u 9 kinaccoB. B 7 kitacce BBOJUTCS MOHSITUE CUCTEMBI U pacCMaTpH-
BAIOTCS CHUCTEMBI JINHEMHBIX YPaBHEHUIA.

N3n0xkeHne HaYMHAETCA C BBEJICHUS IOHATHUS «JIMHEHHOE YPABHEHUE C ABYMS IEPEMEHHBIMIY. B cucteMy ynpaXHEHUN BKIFOYAOTCS
HECJIOKHBIE 33JIJaHUSI Ha PEIICHHUE JIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU B LIEJIBIX YHCIIAX.

dopmupyeTcst yMeHHe CTPOUTh Ipaduk ypaBHeHus a + by = ¢, rne a # 0 wim b # 0, npu pasnuuHbIX 3Ha4YeHUAX a, b, c. BBeaeHue
rpadgudeckux oOpa3oB J1aeT BO3MOXKHOCTh HATJISITHO MCCJIENOBATh BOMPOC O YHCIE PEIICHUH CUCTEMbI JIBYX JHHEHHBIX ypaBHEHUH C
JIBYMSI IEPEMEHHBIMU.

OCHOBHOE MECTO B JAHHOW TEME€ 3aHMMACT HM3YyUYCHUE AITOPUTMOB PEUICHUS CHCTEM JBYX JIMHEWHBIX YPAaBHEHHH C JIBYyMS
MEPEMEHHBIMU CITIOCOOOM TOJICTAHOBKH M CITIOCOOOM CJIOKEHUsI. BBeieHHEe CUCTEM MTO3BOJISIET 3HAUUTEJIBHO PACIIUPUTH KPYT TEKCTOBBIX
3a/1a4, pelIaeMbIX C MOMOIIBIO anmnapata anreopsl. [[puMeHeHne cucTeM ynpoIiaeT nmpoiece nepeBojia TaHHbIX 33J]a4i ¢ 0OBIYHOTO SI3bIKA
Ha A3bIK YPaBHECHUI.

Konmponvuwvix pabom: 1
7. IloBTOpEHMe.
OcHosHas yenw. IIoBTOPUTH, 3aKpenuTh U 0000KUTH OCHOBHBIE 3YH, moy4yeHHsie B 7 Kiacce.
KoumponvHnvix pabom: 1

e 8 Kkiracc:

1. PaunuonanbHbIe Apo0H.



PammonaneHass apo0b.  OCHOBHOE CBOWMCTBO JpoOM, cokpaiieHue apoOei. ToxkaecTBEHHbIEe  MpeoOpa3oBaHUs  pallMOHAIBHBIX

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

OcHognas yenb — BbIpadOTaTh YMEHUE BBINIOJIHATH TOKIECTBEHHBIEC IPE0OPA30BaHUS PALIMOHAIIBHBIX BBIPAXKEHUI.

Tak kak AEICTBUS C pallMOHAIBHBIMHU JPOOSMHU CYIIECTBEHHBIM 00pa30M OMHUPAIOTCS Ha IEUCTBHUS ¢ MHOTOYJIEHAMU, TO B HaYaJle TEMbI
HE00XOAMMO MMOBTOPUTH € YHAILIUMHUCS PEOOPa30BaHUs LENbIX BbIPAKEHUN.

['maBHOE MECTO B JAHHON TeME€ 3aHMMAIOT AJITOPUTMBI JEHCTBUWA ApOOsSMHU. Yyamuecs AOHKHBI MOHUMATh, YTO CYMMY, Pa3HOCTb,
MPOM3BEIEHNE M YacTHOE JApoOel BCerja MOXHO MpeNCcTaBuTh B BHie Apodu. Ilpuobperaecmbie B TaHHON TeMe YMEHHUS BBIMOIHSITH
CJIO’KCHHE, BBIYUTAHHUE, YMHOKEHUE U JIeJIeHHE ApoOei SIBIAIOTCS OMOPHBIMU MPEOOpa3oBaHUSIX APOOHBIX BbIpaxkeHUil. [loaTomy um
cllelyeT yAeauTs ocoboe BHMMaHue. HenenecooOpa3Ho nepexoauTb K KOMOMHUPOBAaHHBIM 3a/IaHUSIM Ha BCE IEUCTBHUSA C IPOOSIMU IIPEKIE,
yeM OyJy YCBOEHbI OCHOBHBIE AJTOPUTMBI. 3aJaHUs Ha BCE JEHCTBUS C APOOSIMH HE JOJDKHBI OBbITh HM3JIMILHE T'POMO3JKHUMH U
TpynoeMkumu. Ilpu HaxoxaeHuM 3HaueHUM ApoOel NaroTcs 3a/laHus Ha BBIYMCICHUS C NMOMOUIbIO KalbKyjsTopa. B gaHHON Teme
PaCLIUPAIOTCA CBEACHUA O CTAaTUCTUYECKUX XapaKTEpPUCTUKAaX. BBOAUTCA IOHATHE CPEIHEr0 FapMOHUYECKOIO Psia IOJI0KUTEIBHBIX

o k
yucen. 3yueHue TeMbl 3aBepIiaeTcsi pacCMOTPEHUEM CBOMCTB rpaduka GyHKIUH y = — .
X

Konmponvuwvix pabom: 2

2. CTeneHb ¢ 1eJbIM NMOKa3aTe/IeM. JJ1eMeHThbl CTATUCTHKH.
Crenenb ¢ LIENBIM MMOKa3aTelieM M ee cBoicTBa. CtanAapTHbIM BUj yucia. HayanbHble cBeleHHs 00 OpraHu3allMi CTaTUCTHUUYECKUX
HCCIICIOBAaHUH.
Ochnognas yenb — BBIPA0OTaTh YMEHHE MPUMEHSITh CBOWCTB, CTEMEHHM C IEJbIM IOKa3aTelieM B BBIYUCICHHUSX U MPeoOpa3oBaHUAX
chopMUpOBaTh HAYAJIbHBIC MPEJCTABIICHUS O COOpE U TPYNIIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJISAHON MHTEpPIPETAIUU.
B »T0i1 Teme hopMynHpyrOTCsi CBOMCTBA CTEMEHH C LIEJIBIM MoKa3zareyieM. MeTo JoKa3aTeIhCTBa ’TUX CBOMCTB IMOKAa3bIBACTCS HA TPUMEPE
YMHOXEHUS CTEIEHENW C OJMHAKOBBIMM OCHOBAHUAMU. J[a€TCA MOHSATHE O 3allMCH YUCIa B CTaHAApTHOM BuAe. [IpuBoasarcs nmpumepsl
WCIIOJIB30BaHUS TaKOM 3amucH B (PU3UKE, TEXHUKE U JPYTUX 00JIaCTSIX 3HAHUM.
VYyammecs: mojy4arT HavYaJlbHBIE MPEACTABICHUS 00 OpraHW3aIluU CTATUCTUYECKUX HccienoBaHuii. OHM 3HAKOMATCS C TOHSTHIMHU
TeHEpaAIbHON W BHIOOPOYHON COBOKYMHOCTHU. [IpuBOASTCS MpUMEpHI IPEACTABICHNUS] CTATUCTUYECKUX JIAHHBIX B BHUJIE TaOJHUIl 4acTOT |
OTHOCHUTEJIBHBIX YACTOT. YYalIMuMCS MPejIararoTcs 3aaHns Ha HaXO0XKJICHHE 10 TaOJIUIIe YaCTOT TAKMX CTATHCTHYCCKUX XapaKTePUCTHK,
Kak cpeaHee apudmernyeckoe, Moja, pa3Max. PaccMarpuBaeTcs BOIPOC O HArJISAHON MHTEPIPETAIMA CTATUCTHYCCKOW MH(POPMAIIUH.
N3BecTHBIC yuanmmcs CrocoObl HATJISTHOTO TPEICTABICHNS CTATUCTHYECKUX JTAHHBIX C TTIOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JUATpaMM
PACIIUPSIOTCA 32 CUET BBEJICHUS TAKKUX MOHSATUH, KaK MOJUTOH U TUCTOTpaMMa.
Konmponvuwvix pabom: 1

3. KBaapatHble KOpHHU.



[TonsiTue 006 uppanMoHaIbHBIX Yynciaax. OOIMEe cBeeHUs O JAEUCTBUTEIbHBIX unuciax. KBaapaTHblii kopeHb. [IoHATHE 0 HAXOXKIECHUU
IpUOIMKEHHOTO 3HAaU€HUS KBaJJpaTHOT0 KOpHs. CBOMCTBA KBaJpaTHBIX KOpHEH. [IpeoOpa3oBanust BeIpa)KEHUM, COIEPKALUX KBAJPaTHBIE
kopHU. OyHKIHA y =+/x , ee CBOHCTBa U rpaduk.

Ocnosnas yenrb — CHCTEMAaTH3MPOBATh CBEIEHUS O PAallMOHAIBHBIX YMCIaX M JaTh MPEACTaBICHUHE 00 UppalMOHAJIBHBIX YHCIaX

b
pacUIMpUB TEM CAMbIM IOHSATHE O YHUCJE; BbIPA0OTaTh YMEHHE BBIIOJIHIATh MPEOOpPa30BaHUS BBIPAKEHUW, COAEpKAIIMX KBaJApaTHBIC
KOPHH.

B nanHOi Teme ydamuecs MOJIy4yaloT HadalbHOE NPEINCTaBICHHE O MOHATHM JAEHCTBUTENBHOro uucia. C 3ToH Lenbro 0000ImarTces
M3BECTHBIEC YUAIIMMCS CBEEHUS O PallMOHAIBHBIX yuciax. JlJig BBEAEHUS TOHATUS UPPALMOHAIBHOIO YHCIIA UCIIONIb3YETCS] MHTYUTHUBHO
MIPEICTABICHUE O TOM, YTO KaXKIbIM OTPE30K UMEET JJIMHY M NOTOMY KaXI0W TOYKE KOOPJAWHATHOM MPSMON COOTBETCTBYET HEKOTOPOE
yucio. [loka3piBaeTcs, 4To CyIIEeCTBYIOT TOUKH, HE MUMEIOIIUE pallMOHAIBHBIX abCLUCC.

IIpu BBEIEHNN NTOHATHUSA KOPHS IOJIE3HO O3HAKOMUTD YYAIUXCS C HAXOXKICHUEM KOPHEH C IOMOUIBIO KAIBKYJIATOPA.

OcCHOBHOE BHMMAaHHUE YJENAETCS MOHATUIO apu(METHUECKOTO KBaIPaTHOTO KOPHS U CBOMCTBAM apu(METUUECKUX KBAJPATHBIX KOPHEH.

JloKa3bIBAIOTCS TEOPEMBI O KOPHE W3 TMPOM3BEACHUS U APOOH, a TaKXKe TOXKIECTBO Ja? = la|, KOTOpBIC MONYYalOT HNPUMEHEHHE B

npeoOpa3oBaHUAX BBIPAXKEHUHM, COAEpKAIIMX KBajapaTHbie KOpHU. CrnenuaibHO€ BHUMAHHE YNENSETCS OCBOOOXKICHUIO OT
a a
NRNCER

KOPHHU, YaCTO UCIOJIB3YETCS KaK B CAMOM Kypce alreOpbl, Tak U B Kypcax r€OMETpUH, ajareOpbl U Havajl aHaau3a.

I[Iponomkaercs paboTa 10 pa3BUTHIO GYHKIMOHAIBHBIX IIPEACTaBICHMI yJaumxcs. PaccmaTpuBatorcea pyHKIus 6=+/6, ee cBoiicTBa

HPppallMOHAJIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BBIPpAKCHUAX BHJA . YMeHue HpCO6p&30BBIBaTB BBIPAKCHUA, COACPKAIINC

rpaduk. [Ipu usyuennn GyHKIME y =+/x TOKa3bIBAETCA €€ B3aUMOCBS3b ¢ QyHKIHMEH y = X2, T1e X > 0.

Koumponvnuvix pabom: 1

4, KBagpatHbie ypaBHeHuUs.
KBanparnoe ypaBHeHne. @opMyJiia KOPHEN KBAAPATHOTO ypaBHEHUsI. PerieHne pauroHanbHbIX ypaBHEeHHN. Pemenne 3a1a4, npuBO IsImx
K KBaJpPaTHbIM YPaBHEHUSAM U MPOCTEUIINM PALMOHAIIBHBIM YPABHEHUSM.
Ocnognas yenb — BbIPA0OTaTh YMEHUS pellaTh KBaJApaTHbIC YPAaBHEHUS U MPOCTEUININE pallMOHAJIbHBIC YPABHEHUSI M MPUMEHSTh UX K
pPELIEHUIO 3a1a4.
B nauane Tembl IPUBOAATCS MPUMEPHI PEIICHUS HEMOIHBIX KBAJAPATHBIX YPABHEHUN. DTOT MaTepuall cucteMarusupyercs. Paccmarpu-
BAIOTCS aJITOPUTMBI PENICHUS HETIOJHBIX KBAJIPATHBIX YPABHEHUN PA3JIMUYHOTO BU/IA.
OCHOBHOE BHMMAaHHME CJIeyeT yAeInTh PELICHHIO ypaBHeHui Buaa ax> + bx + ¢ = 0, rae a # 0, ¢ ucnonb3oBanueM (HopMyJibl KOpHeil. B
JTAHHOW TeMe ydJariuecs 3HakoMsTcsi ¢ opmysnamu BueTa, BIpakarolMMU CBSI3b MEXIY KOPHSIMHU KBaJIpaTHOTO YpaBHEHUSI U €0 KO-
s punuentamu. OHU UCTIONB3YIOTCS B JAJIbHEHIIIEM TIPU 10KA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUH KBAJIPATHOI'O TPEXUJieHa Ha JTMHEHHbIE
MHOXUTEJIH.



VYuyamuecs oBiIazeBaloT CIoCOOOM pelIeHHs TPOOHBIX PALIMOHATIBHBIX YPaBHEHHUH, KOTOPbIA COCTOMT B TOM, YTO PEILIEHHUE TaKUX ypaB-
HEHUMN CBOJMTCS K PEIICHUIO COOTBETCTBYIOUIUX 1IEJIBIX YPABHEHUH C MOCIEAYIOIIUM UCKITIOYEHHUEM TOCTOPOHHUX KOPHEH.
N3yuenune gaHHOM TeMbI TTO3BOJISIET CYIIECTBEHHO PACIIMPUTH anmnapar ypaBHEHUH, UCTIOJIb3YEMBbIX JIJISl PEIICHUs TEKCTOBBIX 3aja4.
Konmponvuwvix pabom: 2

5. IlloBTOpeHue.
Ocnognas yens. I10BTOpUTH, 3aKpenuTh 1 00001KUTH OcHOBHBIE 3Y H, mosrydeHHbie B 8 Ki1acce.
Koumponvnvix pabom: 1

e 9 kiacc
1. HepaBencrBa.

Uucnosele HEPABEHCTBA U UX CBOMCTBA. [IoueHHOE ClIOKEHNE U YMHOKEHHUE YUCIIOBBIX HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJJHON
IIEPEMEHHOU U UX CUCTEMBI.
OcHosHas yenb — 03HAKOMUTH YUYalIUXC ¢ IPUMEHEHUE: HEPABEHCTB ISl OLEHKH 3HAYEHHUI BhIpAXKEHUH, BBIPA0OTATh YMEHHUE pelIaTh
JIMHEWHbICE HEPaBEHCTBA C OJIHOM MEPEeMEHHON M uX cucTteMbl. CBONMCTBA YHCJOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOM
OCHOBAHO PEIICHUE JIMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOU. T PEMBI O MMOWIEHHOM CJIOKEHUH U YMHOKEHUHU HEPABEHCTB HAXOINUTh
MIPUMEHEHUE MPU BBIMOJHEHUU MPOCTEHIINX YIIPAXKHEHUI HAa OLIEHKY BBIPAKEHUN MO METOly IpaHull. BBOAATCA MOHATHS aOCOIIOTHOU
MOTPEUTHOCTH ¥ TOYHOCTH NMPHUOIMKEHUSI, OTHOCUTEIbHON MOTPEUIHOCTH. Y MEHUSI MTPOBOJUTh JIEAYKTUBHBIE PACCYKJECHUS MOTYYarOT
pPa3BUTHE KaK IPU JOKA3ATEIbCTBAX YKA3aHHBIX TEOPEM, TaK U IPU BBINOJHEHUH YIIPAXKHEHHUM Ha 10KA3aTeIbCTBA HEPABEHCTB.
B cBi3u C pelieHHEM JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHO: JAeTCs IMOHATHME O YHUCIOBBIX IPOMEXKYTKAaX, BBOIATCS
COOTBETCTBYIOIIME Ha3BaHUS U 00O3HAUEHHUA. PacCMOTpEHHIO CUCTEM HEPaBEHCTB OJIHOM NMEPEMEHHON MpEeAIIeCTBYET O3HAKOMIICHUE
yYaluXxcs ¢ HOHATUAMU MEpeceUeHUs] 1 00beTUHEHHUS] MHOXKECTB.
IIpn penieHnn HEPABEHCTB MCIOJIB3YIOTCS CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsACHAKOTCA HAa KOHKPETHBIX IPUMEPAX.
Oco0oc BHMMaHHE CJIEIyeT YICIUTh OTpAaOOTKE YMECHHs peliaT MpOCTEHIMe HepaBeHCTBa BuAa ax > b, ax < b, ocTaHOBMBIIUCH
crienuaibHO Ha ciaydae, korja a < 0.
B 3101 TEeMe paccMaTpUBAETCS TAKKE PEIICHUE CUCTEM JIBYX JIMHEUHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM, B YACTHOCTH TAKUX, KOTOPbIE
3aIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.
Konmponvuwvix pabom: 1

2. KBagpaTnuHas pyHKums.
®ynxuus. Ceoiictea Gynkuuii. KagpaThelii TpexuneH. Pasnoxenue KBagpaTHOro TpEXUIeHa Ha MHOKHUTENU. Dynknusa y = ax? + bx +
C, ee cBoiicTBa U rpaduk. CreneHHass GyHKIHUS.
OcHosHas yenb — PaCUIUPUTh CBEJEHUS O CBOMCTBaX (PYHKUMN, O3HAKOMUTH YYAIllUXCS CO CBOWCTBAMHU M rpaMKOM KBaJIpaTUYHOU
byakun. |



B nHauane Tembl cucteMaTH3UpyIOTCs cBeleHUs 0 QyHKUUAX. [IOBTOPAIOTCS OCHOBHBIE MOHATHSA: (DYHKLUS, apryMEHT, 00JIacTh Ompe-
neneHus QyHKIuM, rpaduk. /latoTcs NOHATUS O BO3pAaCTaHUM U YOBIBaHUM (PYHKIIMH, IPOMEXKYTKAX 3HAKOIOCTOSAHCTBA. TeM cambIM
co3zaercs 06a3a sl yCBOCHMSI CBOMCTB KBaJpaTUYHON M CTETIEHHOM (DyHKLMH, a Tak)Ke IS JajbHeero yriyonenns (yHKIMOHATBHBIX
NpEeICTaBICHUN IPU U3YUEHUH Kypca aareOpbl 1 Hayal aHajau3a.
[1oArOTOBUTENBHBIM IIATOM K M3YYEHHIO CBOMCTB KBaJIpPaTUYHOW (PYHKIIMM SIBIISIETCS TakKXKE pacCMOTPEHHE BOMPOCAa O KBaJApPaTHOM
TPEXWICHE M €ro KOPHAX, BBIACICHUM KBaJpaTa [BY4YICHAa W3 KBAJAPaTHOTO TPEXWICHA, PA3J0KEHUM KBAJAPAaTHOTO TPEXWICHA Ha
MHOKHTEJIH.
3y4enne KBaapaTHIHOM (QyHKIMH HAYMHAETCS C PACCMOTPEHHs QYHKIMH Yy = ax?, €€ CBOMCTB U 0COOEHHOCTEH TpaduKa, a TakkKe APyTHuX
YACTHBIX BHIOB KBaJAPAaTUYHON QyHKIMH — GyHKIUK y = ax® + b, y = a (x - m)% DTu cBeIeHUs HCIOB3YIOTCS IPH U3yYEHHH CBONCTB
KBaJApaTUIHON (QyHKIMK 06Iero Buaa. Baxno, 4To0bl ydalmiecs MOHsIHM, 4To rpaduk GyHKmun y = ax? + bx + ¢ MoxkeT OBITh HOIyYeH
u3 rpaguka QYHKIUH y = ax’ ¢ IOMOIIBIO JABYX MapauIeNbHBIX MepeHocoB. IIpueMsl noctpoenus rpadguka GyHkuun Y = ax? + bx + ¢
0TpabaThIBAIOTCS HAa KOHKPETHBIX Npumepax. Ilpu sTom ocoOoe BHUMaHHE ClEAyeT YJIEIUTh (OPMHUPOBAHUIO y YYaIIUXCS YMEHUS
yKa3bIBaTh KOOPJAWHATHI BEPIIMHBI 1apadoJIbl, €€ OCh CUMMETPUH, HAallpaBJICHUE BETBEN NapadoJIbl.
[Tpu n3ydyeHuu 3Toi TeMbl JaJIbHEHIIIEE pa3BUTHE MOJTyYaeT YMEHUE HaXOJUTh 0 rpaduKy IPOMEXKYTKH BO3pacTaHus U yObIBaHUS (PyHK-
LIUH, a TAK)KE POMEXKYTKHU, B KOTOPBIX (PYHKIIMS COXpAHSIET 3HAK.
VYyamuecss 3HaKOMATCSA €O CBOMCTBAMM CTENEHHOM (YHKIMM Y = X" IPU YETHOM M HEYETHOM HaTypajbHOM IOKazareie I. BBoaurtcs
MOHATUE KOPHA ra-il creneHn. OHU MOJIy4YaroT MPEACTaBICHUE O HAXOXKICHHHM 3HAYEHHHM KOPHS C MOMOIUBIO KaJIbKYJSATOpA, MPUYEM
BBIPA0OTKA COOTBETCTBYIOIIUX YMEHUHN HE TpeOyeTcs.
Kommponvuvix pabom: 1

3. HepaBeHncTBa ¢ 01HOIi mepeMeHHOI
[enbie ypaBHeHus. [[poOHbie paliuoHalbHbIe ypaBHEeHMs. HepaBeHCTBa BTOPOI CTEMEHH ¢ OJHOM IepeMeHHONU. MeTo 1 HHTEpBaJIOB.
OcHoséHas yenb — CUCTEMATH3UPOBATh M OOOOIIUTH CBEACHHS O PELICHUU UEIbIX U APOOHBIX PALMOHAIBHBIX YPaBHEHUN C OJHOM
epeMeHHOM, C()OPMUPOBATH YMEHHUE PELIATh HEPABEHCTBA BUA ax’ + bx + ¢ > 0 wim ax? + bx + ¢ <0, roe a £ 0.
B aToit Teme 3aBepiaeTcst U3ydeHUE pallMoOHATBHBIX YPABHEHHM ¢ OJJHOM MepeMeHHOM. B CBSA3U ¢ 3TUM MpOBOAUTCS HEKOTOpPOe 00001IIe-
HUE U yriayOseHne cBeieHni 00 ypaBHEHUsIX. BBOIATCS MOHATHS LEIOro pallMOHATIHOTO YPABHEHUS U €T0 CTETECHU. YYalluecs 3HaKo-
MATCSL C PELIEHUEM YPAaBHEHUHN TPETbEH CTENEHUW M YETBEPTOW CTEIEHU C ITOMOILIBIO PA3JIOKEHUS HA MHOXUTEIU U BBEICHHS BCIIO-
MOTaTelbHON TMepeMeHHONW. MeTon pelleHrus YpaBHEHHH NyTeM BBEICHHUS BCIIOMOTATENbHBIX TMEPEMEHHBIX OyJeT IIUPOKO
MCIIOJIb30BaThCS B AAJIbHEHIIIEM MIPH PEIICHUH TPUTOHOMETPUUECKUX, TOTapU(PMUUECKUX U IPYTUX BUJOB YPaBHEHHIA.
PactmpsioTrcss cBeZieHUs] O peIeHUU IPOOHBIX pallMOHANIbHBIX ypaBHEHUH. Ydaliuecs 3HAKOMSTCS C HEKOTOPHIMH CIHEUabHBIMU
MIPUEMAMU PEIICHUS TAKUX YPABHEHUM.
dopMUpOBAHKE YMEHHI pellaTh HEPaBEeHCTBA BHAA ax’ + bx + + ¢ > 0 mmm ax? + bx + ¢ < O, rme a # 0 , OCyLIECTBIAETCS ¢ OIOPOH Ha
CBEZICHMs 0 TpauKe KBapaTUUHON (PyHKIINH.



VYyanmecs 3HaKOMATCSA ¢ METOJIOM MHTEPBAJIOB, C IOMOILIBIO KOTOPOTO PELIAIOTCSA HECIOKHBIE pALIMOHAIBHBIE HEPABEHCTBA.
4. HepaBeHcTBa ¢ IBYMs NepeMeHHbIMU

VYpaBHeHHE ¢ IByMs NIEpEMEHHBIMU U ero rpaguk. Cuctembl ypaBHEHHUI BTOpOH creneHu. PemeHne 3a1ad ¢ MOMOIIBIO CUCTEM
ypaBHEHHI BTOpoU creneHu. HepaBeHCTBa ¢ AByMs IEPEMEHHBIMU U UX CUCTEMBI.
OcHognas yenvb — BbIPA0OTATh YMEHUE PEIIaTh MPOCTEUIITNE CUCTEMBI, COJIEPKAIE ypaBHEHUE BTOPOM CTENIEHH C IBYMSI IEPEMEHHBIMH,
Y TEKCTOBBIE 33J1a4M C TIOMOIIBIO COCTABJICHUS TAKUX CUCTEM.
B nmaHHO# Teme 3aBeplIaeTCs U3yYEHHE CUCTEM YPaBHEHUU C IBYMs MepeMEeHHbIMU. OCHOBHOE BHUMAHUE YJIEISAETCS CUCTEMAM, B KO-
TOPBIX OJHO U3 YPABHEHUM IIEPBOU CTENEHU, a APYrO€ BTOPOMU.
W3BecTHBIN ydamuMcs ciocod MOACTAHOBKM HAXOAMT 3J€Ch NajJbHENIIee MPUMEHEHUE U TIO3BOJISIET CBOAUTh PEIICHHE TAKUX CHCTEM K
PELIECHUIO KBAaJAPATHOTO YPABHEHUS.
O3HaKOMJIEHHE YUaIIUXCs ¢ IPUMEPAMU CUCTEM YPaBHEHHH € IBYMsI IEPEMEHHBIMU, B KOTOPBIX 00a ypaBHEHUS BTOPOM CTENEHH, TOKHO
OCYILECTBIIATHCA C JOCTATOYHOU OCTOPOKHOCTBIO M OTPAHUYMUBATHCS MPOCTEUILIMMU [IPUMEPAMU.
[IpuBrneueHne U3BECTHBIX YUalIUMcs I'paMKOB MO3BOJISET IPUBECTH IPUMEPHI I'pahUuECKOro pelIeHus cucTeM ypaBHeHUN. C IOMOIIbIO
rpaduyecKux MpeACcTaBICHUI MOXHO HArJIHO MOKa3aTh yYalIUMCS, YTO CUCTEMBI JIByX YPaBHEHUU C JABYMs IEPEMEHHBIMU: BTOPOM
CTEIIEHU MOTYT UMETh OJHO, /1Ba, TPH, YETHIPE PELLIECHUs WIA HE UMETh PELICHUN.
Pa3paboTaHHblii MaTeMaTUYECKU anmnapaT MO3BOJISET CYyIIECTBEHHO PACIIUPUTh KJIACC COJEPKATENbHBIX TEKCTOBBIX 33/1a4, PEIIaeMbIX C
IIOMOILBIO CUCTEM YPaBHEHHUM.
N3ydeHune TeMbl 3aBEpIIAECTCS BBEAECHUEM NOHATUNA HEPABEHCTBA JBYMsI IIEPEMEHHBIMHU U CUCTEMBI HEPABEHCTB C ABYMsI IEPEMEHHBIMH.
CBenenust 0 rpaukax ypaBHEHHMH C JByMs IEPEMEHHBIMU HCIOJB3YIOTCA MPU WLIIOCTPAMKM MHOXKECTB PEIICHUH HEKOTOPBIX
MIPOCTENIINX HEPABEHCTB C IBYMS IIEPEMEHHBIMHU U UX CUCTEM.
Konmponvuwvix pabom: 2

5. DJieMeHThI NPUKJIATHON MATEMATHKH.

Marematnueckoe MonenupoBanue. [IporientHbie pacuetsl. [IpubnmkeHHble BbluMcAeHUS. OCHOBHBIE MpaBHiia KOMOMHATOPHUKHU.
OTHOcUTeNbHAs YacTOTa U BEPOSTHOCTh CiyyailHoro cooObiTusi. Knaccuueckoe ompezeneHue BeposaTHOCTH. HauanbHble CBeEHHS O
CTaTHUCTHKE.

OcHogHas yenb — 03HAKOMUTH YUAIIUXCsl ¢ TOHATUSMU NIEPECTAaHOBKH, pa3MEILEHHS, COUETaHUsI M COOTBETCTBYIOUIUMHU (pOpMyIamMu JJIst
MOJICYETA UX YMCIIA; BBECTH MOHATHS OTHOCUTEIBHON YaCTOTHI U BEPOSTHOCTHU CIIyYalHOTO COOBITHS.

N3ydyeHne TeMbl HAUMHAETCA C PELICHUS 3a/1a4, B KOTOPBIX TPeOyeTCs] COCTaBUTh T€ WM WHbIE KOMOMHAIIMY 3JIEMEHTOB U MOCUNUTATh UX
yucio. PazbsacHseTcss KkoMOMHATOpHOE MPAaBUIIO YMHOKEHUS, KOTOPOE UCTIONB3YETCs B lajbHEHIIeM MpH BeIBOJAE (GOPMYIT ISl OJCUETa
YyClia EPECTaHOBOK, pa3MelleHuil u couetanuil. [lpu M3ydeHun JaHHOTO MaTepuana HEOOXOJUMO OOpaTUTh BHUMAHUE yYalluXcs Ha
pasnuyue MOHATUHI «pa3MENIeHUe» U «CoYeTaHue», ChOpPMHUPOBATh Y HUX YMEHHUE ONPENENsATh, O KAKOM BHJI€ KOMOMHAIMI UIET pedb B
3a1aue.



B nanHoil Teme y4aimecs 3HaKOMSITCSI C HA4aJIbHBIMU CBEICHUSIMU U3 TEOPUHU BEPOSITHOCTEH. BBOJSATCSA MOHATHUS «CITydailHOE COOBITHEY,
«OTHOCHUTENIbHASI 4acTOTa», «BEPOSITHOCTh CIy4alHOro cOOBITHS». PaccmaTpuBaroTCs CTATUCTUYECKHMN M KIACCUYECKUM TOJXOJIBI K
OTIPEICTICHUIO BEPOSTHOCTH CIYy4aHOTO COOBITHA. BaxkHO 00paTUTh BHUMaHUE YYAIIUXCS HA TO, YTO KIIACCUYECKOE OMPEIETICHUE BEPOSIT-
HOCTH MOYHO NMPUMEHSTH TOJIBKO K TAKMM MOJIEISIM PEaIbHbIX COOBITHI, B KOTOPBIX BCE UCXO/IBI SIBISIOTCS PABHOBO3MOXHBIMH.
Koumponvnvix pabom: 1

6. UncjioBble NMOC€10BATEILHOCTH.
YwciioBbie MOCIEN0BATENILHOCTH. ApudMeTrnueckas U TeoMeTpudecKkas nporpeccur. @opMyIibl TI-TO Yi€HA W CyMMBI TIEPBBIX N WICHOB
nporpeccuu. beckonedHo yObIBaroIas reoMeTpruIecKas porpeccus.
OcHosHas yenb — OaTh MOHATHS 00 apuMETUIECKON M TEOMETPUUECKON MPOTPECCUSIX KaK YUCIOBBIX MOCIEIOBATEILHOCTSIX 0CO00TO
BHJIA.
[Ipy n3ydyeHUM TEeMbl BBOAUTCA MOHSITHE IOCIEAOBATEIBbHOCTH, PA3bSICHAETCS CMBICI TEpMHHA «N- WIEH MOCIEI0BATEIIBHOCTH,
BbIpa0AThIBAETCA YMEHUE UCIOJIb30BaTh MHACKCHOE 0003HAYEHUE. JTU CBEJEHUS HOCSIT BCIIOMOTATEIBHBIM XapaKkTep U UCIOJIb3YIOTCS
JUTSI U3y4eHUs apu(METUIECKON U TEOMETPUIECKOM MPOTrPECCUI.
PabGoTta ¢ dopmynamu N-ro 4ieHa M CyMMBI MEPBBIX TI'a WICHOB MPOrPECCHil, TOMHUMO CBOETO0 OCHOBHOI'O HA3HAYEHHUS, MO3BOJISIET
HEOJIHOKPATHO BO3BpAIIaThCs K BBIYUCICHUSIM, TOXKICCTBEHHBIM MPE0OPa30BaHUSM, PEIICHUIO YPAaBHEHUN, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcst XxapakTepUCTHUECKUE CBOMCTBA apU(PMETHUECKON U TEOMETPUYECKON MPOrpeccuid, YTO TMO3BOJISET PACIIUPUTH
KpYT MpejiaraeMbIX 3aj1ay.
Komnmponvuvix pabom: 1

7. TloBTOpeHue (MTOroBOE)

Ocnoenas yenw. [10BTOpUTH, 3aKpenuTh U 00001KUTH OCHOBHBIE 3Y H, nmosryyeHHbIe B 9 Kiacce.
Konmponvuuvix pabom: 1

V1. TemaTu4ueckoe NJaHNPOBaHUE C ONPeieeHHeM OCHOBHBIX BU/I0B Y4eOHO /e TeJTbHOCTH.

B TemaTndeckom MmiiaHUpPOBaHUM pa3/ieibl OCHOBHOTO COJIEp KaHUS M0 anreOpe pa3OuThl Ha TEMbI B XPOHOJIOTHH WX U3YUYEHUS, 110
COOTBETCTBYIOIINM y4eOHHKaM «Anredpa — 7 », «Anredpa — 8 », «Anredpa — 9 ».

OCOOEHHOCTBIO TEMAaTHUYECKOTO TUIAHUPOBAHUS SIBJISIETCS TO, YTO B HEM COJCPKUTCA OIMUCAHWE BO3MOXKHBIX BHUJIOB
o0pa3oBaTeIbHOM IEATEJIbHOCTH YYAIMXCH B MPOIECCE YCBOCHUSI COOTBETCTBYIOIIETO COACPIKAHUS, HAMPABIICHHBIX HA JTOCTHKEHUE
MMOCTABJICHHBIX IIeJIel O0yYeHHs. DTO OPHCHTHPYET YUHMTENs Ha YCHICHHE ACATEIHPHOCTHOTO IOJIX0/1a B OOyUYCHHUH, Ha OPTaHU3AIHIO
pa3HOOOpa3HON y4eOHOI 1esiTeIbHOCTH, OTBEYAIOICH COBPEMEHHBIM IICHXOJIOTO-TIEIarOTHYECKIM BO33PEHHSIM, Ha HCIIOJIb30BaHUE
COBPEMEHHBIX TEXHOJIOTHH.



IToypouHoe njiaHupoOBaHHeE MO ajaredpe B 7 Kjacce

No c " Tatbt o o Jomarminee
oicp)KaHue 0JI-BO CHOBHBIC BUIbI YUEOHOH JEATCIbHOCTH
ypoKa Aep HPOBEACHUA | OGopya0oBaHUE LY A
(pa3menbl, TEMbI) JacoB Yy
mwiaH | ¢akT
I'nasa |. JluneiiHoe ypaBHeHHUe ¢ 0HOIT mepeMeHHOii. (15 yacoB)
.1, ctp. 5—-12
1 Bomp. 1- 3
' BBenenue B anred 1 '
a py NeNes(1,2),7.9.
Tpenaxépsl ns
2 YCTHOTO CU€Ta. Pacnosnasams 4nucnoBbie BEIPAKEHUS U n.1, Borp.1-2,
Beenenwue B anreOpy 1 .
BBIPAKEHUSI C IIEPEMEHHBIMU, JINHEUHEIE NeNel16,18
3. aBHeHUs. [[puBOANTE IPpUMEPHI m. 1, NeNe20.22
BBenenue B anredpy 1 yP o p P p o , N ’
BBIPAKEHUM C IEPEMEHHBIMU, JIMHEHHBIX
4, . . . ITpoekrop, ypaBHeHUU. COCTaBISATH BBIPAKEHHE 1.2, NeNe40,42,
JluneliHoe ypaBHEHHE C OJHOU MEpEMEHHON 1
NpEe3CHTALINS C IEPEMEHHBIMH T10 YCJIIOBUIO 3a]1a4H.
5. . . . BrInonHsATs peoOpazoBaHus BHIPAKECHUIA: 1.2, NeNed4 58
JInHeitHoe ypaBHEHHE C OJJHOM MTEPEMEHHOMN 1
MIPUBOJUTH TIOJIOOHBIE CIaraeMble,
6. o . o packpbIBaTh CKOOKH. HaxomuTh 3HaueHUE m.2,NeNe46,48.50
JIuneliHoe ypaBHEHHE C OJHOM MepEeMEHHON 1
. BBIPXECHUS C TIEPEMEHHBIMHU TPHU 3aIaHHBIX
Pa3naTounnrii K
7 varepian 3Ha4YeHusx nepeMeHHsIX. Knaccudumuponats |m.2,Ne52(1-3),
' JIuneliHoe ypaBHEHHE C OJHOUN MepeMEHHON 1 ’ anreOpandeckue BblpakeHus. OnwmceiBath |63,69,71.
LeJIbI€ BBIPAKECHMUS.
8. 1 o . 5 1 Dopmynuposams ONPENEIEHUE TUHEUHOTO  |m.2,NeNe52(4-6),
WHEH ABHEHU HOW MepeMeHHON N
CHHOC YPaBHCHHC € OZIHOH IICPEMEHHO ypaBHeHus. Pemate nuHeitHoe ypaBHeHuE B |67,73,
9 obmem Buae. MuTepnpeTnpoBars ypaBHEHHE (11.3,Ne80,82,
' Pemnienue 3aJ1a4 C ITOMOIILIO ypaBHeHI/Iﬁ 1 IpoexTo KaK MaTCMaTUYCCKYIO0 MOJICJIb PCAJIbHOU
P P, cutyaruu. OMHUCBHIBaTh CXEMY PEIICHHS
MMpe3CHTalU. 9 o
10. p . 1 TEKCTOBOM 3a/1au, TPUMEHSTH €€ 1JIs 1.3, NoNe84, 88
€HIeHUE 3a]]a4 C IOMOIIbIO0 YPaBHEHUN pellieH s 3a/au
11. . Paznatounblit . 290,12 4
Permrenue 3agad ¢ moMoOIIBIO YpaBHCHHUU 1 o 3, Ne90, 5(3’ )
Marcpuall
. 11.3,NeNe100,106,
12. . Pa3nmaTounsrit
Pemenue 3aga4 ¢ mnomMoIb0 ypaBHEHUN 1 1109.

MaTepHuan




m.3,NeNel08,111,

13. .
Pemienue 3agayu ¢ moMoIIbIO ypaBHEHUI 128
. O06006muUTh MPHOOpeTeHHbIC 3HaHUS, HaBBIKK |1.3,Ne104,113,117
14. |IloBTOpeHUE U cUCTEMATH3AIUS Y4EOHOTO Pa3znaTounsrit N
MaTepHaa MaTepuan U yMeHHs 110 TeMe «JImHeltHoe ypaBHEeHHE ¢
OJHOM NEPEMEHHOM.
15 KonTposbnas padora Ne 1 mo teme O Hayuntbes npuMeHsITh proOpeTeHHbIE IToBTOpEeHUE
" |«JIuHeliHOE YpaBHEHHUE C OHOM MATEDHAL 3HaHUS, YMEHUS, HABbIKU, B KOHKPETHOM .l —3
nepeMeHHOI prait. JIeATCIIbHOCTH.
Iaasa Il. Lenbie Boipaxkenus. (50 yacos)
ToX1eCTBEHHO PaBHBIE BBIPAYKEHUS. .4,
16. |ToxzmecTsa Tipoextop, Popmynuposams. NeNel34,137,139,
npeseHTaINAL. onpede/zemum. TOXJIECTBEHHO PaBHBIX nom.151.
Tpenaxéps s |BPIPOKCHHIL, TOXK/IECTBA, CTCICHH C
17. |ToXIecTBEHHO PaBHBIE BHIPAKECHUS. ycrHoro cyéra.  (HATYPAJIbHBIM ITOKA3aTE/ICM, OAHOMICHA, m.4, Ne143,145,150
ToxaecTEa CTaHJApTHOTO BHJIa OJHOUJICHA,
18 CremneHb ¢ HATypaJbHBIM [TOKa3aTeIeM I KOO (QHIHEHTa OHOICHA, CTETEHH 1.5,orp. 1-6,
: 0€KTO OJHOYJICHA, MHOTOYJICHA, CTSTICHU
POCKLOP, A ’ ’ NeNel56,158,198.
NpC3CHTalHS. MHOI'OYJICHA,
CreneHs ¢ HATypaJIbHBIM MMOKa3aTeIeM . m.5,NeNe163,165,
19. c60Ucmeq: CTENIEHU C HaTypaJIbHBIM
IIpoexrop, 167,176
npeserTaus MoKa3aTeyeM, 3HaKa CTEeTICHH;
20 Crenens ¢ HaTypaJIbHBIM MOKa3aTeIeM Tpenaxepsl st HDAGUIA: TOKA3ATEBCTEA TOHIEC 1.5,
) . na. TB
YCTHOTO CYETA. D A > NeNel81,186,190,
YMHO>KEHHS OJIHOWICHA Ha MHOTOUJIEH,
YMHO>XEHHSI MHOTOYJICHOB 192
CBoiicTBa CTENEHU C HATYpPaJIbHBIM ’ 11.6,NeNe205,207,
21. [IpoexTop,
MoKasarejieM . 210,212.
Npe3CHTAIIN. /[oka3viéamb CBONCTBA CTCIICHH C
Coon HaTypaJIbHbIM MTOKA3aTEJIEM. 1631
BOMCTBA CTEIEHH C HAT bHBIM oNeo
22. OMCTBA CTCIICHH C HATYpal 3anrchIBaTh M JOKA3bIBATh (POPMYJIBL: 1.6,NoNe216,218,
roKazareyiemMm Tpoexrop, Y 220,222,223
Ipe3eHTaLusl. MPOU3BEICHUSI CYMMBI U Pa3HOCTH JIBYX 1555
" Tpenaxéps! ast  |BBIPAKEHUM, Pa3HOCTU KBAJIPaTOB JIBYX
23. |CBoiicTBa CTENEHU C HATYpaJbHBIM yCTHOTO cuéTa,  |BBIPAXKEHHI, KBAJpaTa CyMMBI M KBAJpaTa 11.6,NoeNe237,239,
TTOKasatTeiem Pa3HOCTH JBYX BHIDAKEHHIH, CyMMbl Ky60B 1 | 240,249
24. |OmHOYIICHBI IpoexTop, PA3HOCTH KyGOB [BYX BbIPaKCHHUI. 11.7,Ne264,266,268,
TIpe3eHTaIusI. No272.274.277.281
b b b




25. |Mnoro4eHsl ITpoexTop, Buiuucnsams 3HaueHNE BhIpOKEHUN m.8,Ne288, 294,
TPEe3eHTAlNS. C IEPEMEHHBIMH. 296,298
26. |CrnoXeHHE U BRIYMTAaHHE MHOTOYJICHOB ITpoexTop, IIprMeHATH CBOMCTBA CTEIEHU IS m.9,Ne307,309,312
NpEe3CHTAIIN. peoOpa3oBaHUs BEIPAKEHUH.
27 C0’XeHHE U BRIYMTAHHEC MHOT'OYJICHOB I BbInoiHATE YMHOXKEHHE OTHOUWIEHOB U .9,Ne316,Ne318,
. POCKTOD;, BO3BEJICHUE OJHOWICHA B CTEIICHb. 320,322.
NpEe3CHTAIIN.
P . |IIpyBOAMTH OJHOYJIEH K CTAHJAPTHOMY BHIY.
a31aTOYHBIN
28. |CrnoXeHHe U BRIYMTAaHHE MHOTOYJICHOB MATeDHAT 3anucpIBaTh MHOIOWICH B CTAHIapTHOM m.9,Ne327,329,334,
pua. BUJIC, OTIPEIEIIATh CTENIEHh MHOTOUWICHA. 344(1)
2 KonTpoabHasi padota Ne 2 no Teme: I [IpeoOpa3oBbIBaTH TPOU3BEICHUE OTHOUICHA ToBTopeHue
" |«CBoiicTBa CTeneHH ¢ HATYPAJIbHBIM MATCDHAT 1 MHOTOHJICHA, CyMMBI, pa3sHOCTH, .4 — 9
OKA3ATENEM pHall. IIPOU3BEICHUS JIBYX MHOTOWICHOB B
VMHOXEHHE OJHOYJICHA Ha MHOTOUICH MHOTO'JICH. m.10,Ne356,358,
30. Ipoexrop, BrInonHATE pa3inokeHne MHOro4wiIeHa Ha 360.364
H
HpE3CHTALNA. MHOYKUTEIU CIIOCOOOM BBIHECEHUS OOLLETO
31. |YMHOXXEHHE OJHOYJIEHA HA MHOTO4YJICH MHOXKHTEIA 32 CKOOKH, Crocobom . .10, No,367, 369,
Pasnarounpii | PYTIMPOBKH, TIO (dhopMyaM COKpamEHHOTO 370,372
MHOXKCHHS U C IPUMEHEHHUEM HECKOJIbKUX
32. |YMHOXEHHE OJHOUYJICHA HA MHOTOYJICH MaTepHail. y p m.10,Ne 374,381,
CIIOCOOOB.
i 5 383,385
CIIOJTH30BaTh YKa3aHHBIC MPEe0OpPa30BaHUS B
33, TpoexTop, Y peobp m.11, Ne393,395,
YMHOKEHHE MHOTOYJICHA HA MHOTOUYJICH IpoIecce PEIeHUs YPaBHEHUH,
Hpe3eHTals. . 397
JIOKA3aTelIbCTBA yTBEPKIACHUM, pEITCHUS
34. |YMHO>XKEHHE MHOTOWICHA Ha MHOT'OWICH yTBep b m.11, Ne399,401,
_  |rexcroBBIX 3amau
PasmaTounsrit 404
35. |YMHOXEHMe MHOTOYIEHa Ha MHOTOUICH MaTepHail. m.11, Ne408.,411,
Tpenaxépbl 11st 427
36. |YMHOXEHNE MHOTOYICHA Ha MHOTOWICH YCTHOTO CYETA. m11, Ne413,415,
417
37. |Pa3noxeHne MHOrO4YJI€HOB Ha MHOXKHUTEIIH. ITpoexTop, m.12,Ne434,436,
BriHecenne 001ero MHOKHUTENA 32 CKOOKU Mpe3eHTalusI. 438,440
38. |PaznosxxeHrne MHOTOWIEHOB HA MHOYKUTEIH. p . m.12, Nod42,444,
BriHeceHre 00IIEero MHOKHUTENS 33 CKOOKH ASRATOUMBI | oy viyuposams.: 448,456
MaTepHall.
PaznoxeHre MHOTOUYJICHOB HA MHOYKUTEIH. pHa onpeoeneHus: TOXKJIECTBEHHO PaBHBIX
39. Tpenaxepsl 1iis .
Briaecenne o0mero MHOKHUTENS 3a CKOOKH yCTHOTO cuéTa BBIPAYKEHH, TOKIECTBA, CTEIIEHU C m.12,No454,458,
HaTypaJbHBIM IIOKA3aTEJIEM, OJJTHOUICHA, 460
40. |Pa3nokeHre MHOTOUYJIEHOB HA MHOYKUTEIH. ITpoexrop,npe3eH |CTAHIAPTHOTO BHJA OTHOWICHA, . 13,Ne477,479,

Meroz rpynnupoBKu

Tanus.

ko3¢ ULIMeHTa OJTHOUICHA, CTCTICHH

481




PaznoxxeHre MHOTOYJICHOB Ha MHOXKUTEIH.

4 Metox rpynnupoBku Paznarounsiit
Marepuainl.
Tpenaxépsl nus
42. |Pa3noxeHre MHOIOUYJIEHOB HA MHOYKUTEIH. YCTHOTO CuéTa,
Meroa rpynnupoBKu
KonTpoasnas padora Ne 3 mo teme: N
43. PazpgaTounsrit
«Pa310:keHre MHOT04JICHOB HA
MHOKH T Matepuall.
44. |ITpousBeneHuEe pa3sHOCTU U CYMMBI JBYX IIpoekrop,
BBIPXKEHUM pe3eHTauusl.
45. |IIpousBeneHne pa3sHOCTU U CYMMBI JBYX PazgaTounsrit
BBIPAKCHUH MaTepHal.
46. |[Ipou3BeeHNe Pa3HOCTH U CYMMBI JIBYX Tpenamepsl s
BLIpa)KeHI/Iﬁ YCTHOTI'O CUCTaA.
47. |Pa3sHOCTB KBapaTOB ABYX BBIPAKECHUU
IIpoexrop,
48. |PasHOCTB KBapaTOB ABYX BBIPAKECHUU [IpE3CHTALH.
49. |KBagpar cyMMBI M KBaJipaT pa3HOCTH JIBYX ITpoextop,
BBIPAKCHUM Hpe3eHTaLHUs.
50. |KBagpar cymMmBbl U KBagpaT pa3HOCTH JIBYX
BBIPAKCHHUH Paznarounsiit
51. |KBagpar cymMmBbl U KBagpaT pa3HOCTH JBYX Marepuail.
BBIPAXKEHUI Tpenax€psbl s
52. |KBaapar cymMBbl U KBagpaT pa3HOCTH JIBYX YCTHOTO cuéra.
BBIPAKECHUI
53. |IIpeoOpa3oBanue MHOTOUJIEHA B KBaApat I[Tpoexrop,
CYMMBI WJIM PA3HOCTH JABYX BBIPAKCHUHN Hpe3eHTaLHs.
54. |[IpeoOpa3zoBaHne MHOTOUYJICHA B KBaIpaT Pa3patounsbIii
CYMMBI WJIM PA3HOCTH JABYX BBIPAKEHUIM Marepuail.
55. |[IpeoOpa3zoBanne MHOTOUYJICHA B KBaApaT Tpenaxxépbl 1Ist
CYMMBI WJIM PA3HOCTH JABYX BBIPAKEHUIM YCTHOTO CYéTa.
56. |KoutpoabHasipadoTta Ne 4 mo Teme: PaznaTounsbrit
«DopMyJIbl COKPALLIEHHOT0 YMHOKEHH D) MaTepuall.

OJHOYJICHA, MHOIOWIEHA, CTEIICHU
MHOTI'OYJICHA;

c60lcmea: CTEIIEHU C HAaTYPaIbHbIM
IIOKa3aTeseM, 3HaKa CTEIIeHH;

npaeujsa: 10Ka3aTcJIibCTBa TOXKICCTB,
YMHOKCHHA OAHOWICHA HAa MHOT'OYJICH,
YMHOXKCHHS MHOI'OYJICHOB.

 [[oxa3bieams CBOMCTBA CTEIIEHU C
HaTypaJbHbIM [TOKA3aTEJIEM.

3anuceIBaTh U JOKA3bIBATh (DOPMYIIBI:
IIPOU3BENIEHUS CYMMBI M Pa3HOCTH JBYX
BBIPAKEHUM, Pa3HOCTU KBAJIPaTOB ABYX
BBIPQKCHUM, KBaipaTa CyMMBI U KBaJparTa
Pa3HOCTH JIBYX BBIPAKEHHH, CYMMBI KyOOB H
Pa3HOCTH KyOOB JBYX BBIPAXKECHUH.

Buviuucnams 3Ha4Ye€HUE BBIPAKEHUN

C IEPEMEHHBIMU.

[IpumeHATH CBOMCTBA CTENEHU IS
npeoOpa3oBaHMs BBIPAKEHUM.

BBINOAHATE yMHOKEHHE OJHOUIIEHOB U
BO3BEJICHUE OJHOYJICHA B CTETICHb.
[IpuBOIUTE OTHOWIIEH K CTAH/IAPTHOMY BH]LY.
3anuceiBaTh MHOTOWICH B CTaHIAPTHOM
BHJIE, OIIPEJIETIATh CTENIEHb MHOTOYJICHA.
[Ipeobpa3zoBbIBaTh MPOU3BEACHUE OTHOWICHA
Y MHOTOYJIEHA; CYMMBbI, Pa3HOCTH,
MIPOU3BEICHUS IBYX MHOTOYJICHOB B
MHOT'OYJICH.

BBInoHATE pa3iioxkeHne MHOTOYIEHA Ha
MHOHUTEN CIIOCOOOM BBIHECEHHSI OOIIETO
MHOMKHUTENIS 32 CKOOKH, CIIOCOOOM

.13, Ned83, 488,
496

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

[ToBTOpEHME
.10 — 13

1.14,Ne501,503,
505

.14, Ne509,511,
514

.14, Ne520,522,
524

.15,Ne537,539,
541

1.15,Ne543,549,
551

n.16,Ne570,572,
617

.16, No574,579,
582

.16, Ne587,589,
594

.16, Ne599,608,
610

1.17,Ne627,629,
631

.17, Ne633,635,
637,649

1.17,Ne644,656,
658,661

IToBTOpEHME
nn.14 - 17




57. |CyMmMa u pa3HOCTh KyOOB JABYX BBIpaKEHH 1 TPYIITUPOBKH, 110 hopmysiaM cokpaméHaoro |m.18,Ne676,678,
ITpoexTop, YMHOXXEHUS U ¢ IpUMEeHeHneM Heckonbkux 680,684
58. C 5 . 1 IpE3eHTAIHS. CIoco0oB. .18, Ne686,689,
YMMa I pasHOCTB KyOOB ZIBYX BRIDAKCHHIH Hcnonw3oBarh ykazanHble npeodpazoBanus B 691,693,698
59. |[IpumeneHue paznauyHBIX CIOCOOOB 1 ITpoexTop, TPOLIECCE PEIICHUS YPABHEHUIA, m.19,Ne708,710,
pa3I0KEeHHUs] MHOTOWIEHA HA MHOXKHUTEIU HpEe3eHTaIHs. JIOKa3aTelIbCTBa YTBEPKIACHUM, pelieHus 712,714
60. |[IpumeneHue paznTuYHBIX CIOCOOOB 1 TCKCTOBBIX 337124 m.19, Ne718,720,
Pa3I0KEHHUS] MHOTOWICHA Ha MHOKHTEIIH Pa3iaTouHbIii 722
61. |[IpumeneHue paznTuYHBIX CIOCOOOB 1 Marepuail. m.19, Ne728,733,
pa3I0XKEeHHs] MHOTOWICHA HA MHOXKHUTEIU Tpenaxepnl s 745
62. |[Ipumenenue pa3mTuIHBIX CIOCOOOB 1 YCTHOTO CYETa. I1.19,Ne735,737,
pa3I0kKEHHUs] MHOTOWICHA HA MHOXKHUTEIU 740
63. |IloBTOpeHue u cucreMaTu3anus yueOHOro PazgaTounsIrit mm.16-19, IM
1 O0600muUTH MPUOOPETEHHBIC 3HAHUS, HABBIKH
Marcpuajia Marepual. Nel47,148,150
: U YMEHUs 110 TeMe «Pa3ioxeHrne MHOTOWICHA
64. |IloBTOopenue u cucreMaTu3anus yueOHOro Tpenax€psbl s mm.16-19, IM
1 . HA MHOXXUTEIIN».
MaTepuaia YCTHOTO CYETa. Nel45,146, 157
Kontpoasnasi pabdora Ne 5 no teme: IToBTOpeHue
. |Hayuutbcs npuMeHSTh NPUOOPETEHHBIE
65. |«Pa3jioskeHHe MHOTO4JIeHA HA Pa3pgaTounbiii N m.18 - 19,
1 3HAHUS, YMEHHUSI, HABBIKU, B KOHKPETHOMN
MHOKHTEJIN MaTrepual. Tect mpoBeps
NESATCIILHOCTH.
ceos.
I'aasa lll. ®yukuuu. (12 1)
66. Caa3u Mexny BennunHaMmu. OyHKys 1 Ipoexrop, IIpugooums IpUMepbI 3aBUCUMOCTEN MEKAY 1.20,Ne757-759
TTPE3CHTANNA. BenMYMHaMu. Paznuuate cpenu
67 Cas3u Mexly BenmnunHamMu. OyHKIUSA 1 Tpenaxépsl 11 |3appcuMocTeil (HyHKIHOHATBHEIC .20, Ne766,780,
YCTHOTO CYETA. |30 picIMOCTH. 782
CriocoObI 3a1anus GyHKIHH IpoexTop Onucuviéams TIOHATHS: 3aBUCUMOI U m.21,Ne791,794,
68. 1 npeseHTaL;Hﬁ. HE3aBUCHMON MEPEMEHHBIX, DYHKIHH, 796,798
aprymeHTa (hyHKIIUH; CIOCOOBI 3aJaHus
69. Croco0bl 3alaHUA (i)yHKHI/II/I 1 PaSJIaTOLIHBIfl (I)yHKI_II/II/I- CDOpMy.l'II/IpOBaTB OIIPCACIICHUS. H.21,N9802,804,
MaTepHall. obnactu onpesenenns Gpynkmun, oonactu 807,809
20. ['paduk pynkunu 1 IIpoekTop, 3Ha4eHu QyHKUUH, rpaduka GyHKINH, 1.22,Ne823,826,
NPE3CHTAIHS. JTUHENHOU (YHKIINU, IPSIMON 828,841,831
71 I'paduk pynkunu 1 Pazgatounbiii  |IpONOPLUOHAIBHOCTH. m.22. Ne833,836,
' Marepual. Buviuucnamo 3nauenne GyHKIAN 11O 838,845,839
79 Jluneitnas @ynkuus, e€ rpaguku cBoiicTBa 1 I[TpoexTop, 3a/IaHHOMY 3HAUCHUIO apryMeHTa. m.23,Ne853,855,

MMpe3CHTAalU.

CocTaBisATh TaOIUIBI 3HAYCHUH (PYHKITUH.

901




Jluneiinas pynkmus, e€ rpaduku CBOMCTBA

Crtpouth rpaduk GyHKIINH, 3aTaHHON

.23, Ne863,865,

73.
tabmanuno. 1o rpaduxy ¢pyHkumy, 869,871
74 Jlunetinas Gynkmus, e€ rpaduku CBOMCTBA Tpenaxépsl ast | ABISIOIIEACS MOJICIIBIO peabHOTO mporecca, |m.23,Ne877,880,
' YCTHOTO CU€Ta.  |OIpEeNeATh XapaKTepUCTUKU DTOr0 882,884
. npoiecca. CTpouTs rpaduk THHEHHON .23 No89(0.892
. N . PazpgaTounsrit o ’ I
75. |Jluneiinas ¢pyHKIus, € rpaduKu CBOKCTBA aTeDHAT (GYHKIIUY ¥ IPSMOM MPOTIOPIIMOHAIBHOCTH. | 898.
pral. OnuchIBaTh CBOWCTBA ATUX (DYHKIIMH
M, Tecr «IIpoBeps
76 [ToBTOpeHue u cucreMaTu3zanus yueOHOTo A3 MATOUHEL O600uTh TPUOOPETEHHBIC 3HAHNS, HABBIKU ceBsiy
" |marepuana. p U yMeHUs 1o TeMe «DyHKIus».
MaTepua
. |HayuuTbcst npUMEHSTh MPUOOPETEHHBIC IToBTOpEeHune
Koumponsnas paboma Ne 6 no meme Paznarounsrit Y p pHrobp N p
77. 3HAHUS, YMEHHUSI, HABBIKU, B KOHKPETHOI .20 — 23
«DyuKkyua» MaTepual.
JIESITEJIbHOCTH.
I'naBa IV. CucremMbl JIMHEIHBIX YPaBHEHU ¢ ABYMs nepeMeHHbIMH. (19 yacoB)
78. |YpaBHEHHUS C IBYMs IEPEMEHHBIMU I[TpoexTop, Ilpusooums npumepwl: ypaBHenus ¢ 1symst  [11.24,Ne911,918,
IpE3EHTALH. NIEPEMECHHBIMHU; JIMHEHHOTO YPaBHEHUS C 920,924
79. |YpaBHEHUS C IBYMs IEPEMEHHBIMHU PazmaTounsrit JBYMS IIEPEMEHHBIMU; CUCTEMBI IBYX 11.24,Ne929,933,
MaTrepual. JUHEHHBIX YPABHEHUH C ABYMS 936,940
80. [|/IuneitHOe ypaBHEHHUE C NBYMsI IEPEMEHHBIMU IpoexTop, NEePEMCHHBIMH; PCATIbHBIX IIPOLECCOB, I m.25,Ne952,954,
U ero rpaduk MpEe3eHTaLHS. KOTOPBIX YpaBHCHUE C ABYM: NMEPEMEHHBIMU |956,958
81. |/IuHeiiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU W CUCTCMA YPABHCHHNH C IBYMs .25, Ne967,969,
11 ero rpadux Paznarounsii |T€PEMEHHBIMH SBISIOTCS MATEMAaTUYECKUMH 971 975
82. |/IuneliHOE ypaBHEHHE C IBYMs IEPEMEHHBIMU MaTepuail. MOICISMH. .25, Ne987,990,
1 ero rpadux OnpenensTs, ABISAETCA JIM Iapa YUCel 995
UCTEMbI YpaBHEHHH € IByMsI IEPEMEHHBIMHU. . 0
C PEIICHUEM JAHHOTO YPaBHCHHA C IBYMs 26,N 1008,101 1’
83. |['paduueckuii METO PEIEHHS CUCTEMBI JIBYX IpoekTop, TIEPECMCHHBIMH. 1028
JIMHEWHBIX YPABHEHUH C IBYyMSI IIPE3CHTALHSL. Dopmynuposams:
NepeMEHHBIMH onpeodenenus: PeIeHNs ypaBHEHUS C IBYMsI
CuHCTeMbl YPaBHEHUH C IBYMs IEPEMEHHBIMA. TICpEMCHHBIMH, YTO SHATHT PCIIUTD m.26,Ne1013,1015,
84. |I'paduyeckuii METOJ PELIEHUS CHCTEMBI JIBYX Pasmarounpii | YPABHEHHE C JIBYMs MEPEMEHHBIMH; rpaduka |1017
JIMHENHHBIX yPABHEHHUI ¢ IBYMsI MaTepual. YPABHCHWA € ABYMs ICPECMCHHDIMI,
MepeMeHHBIMH JUHEHHOTO YpaBHEHHUS C IByMsI
CucreMbl ypaBHEHHH ¢ ABYMs IEPEMEHHBIMHU. TICPEMCHHBIMI, PCIICHIS CHCTCMEI 1n.26,Ne1019,1022,
85. |I'padmueckuii METOJ pEIICHUS CUCTEMBI JIBYX Pasmarounsii  |YPABHCHHH C ZIByMi HICPEMCHHBIMH, 1024
JMHEWHBIX YPaBHEHUH ¢ AByMS marepuai. ceoucmed ypasHCHIHN C ABYMA

TNEPEMCHHBIMHU

NNECpCMCHHBIMU.




86. |PemeHue cuctem JIMHEWHBIX YPaBHEHUN Onucvleams: cBoicTBa rpaduka muHerHoTO (11.27,Ne1035,1042
METO/IOM MOACTAHOBKHU I[Tpoexrop, YpaBHEHUS B 3aBUCHMOCTH OT 3HAUCHHI
87. |Pemienue cucrtem JIMHEHHBIX YpaBHEHUM MPE3CHTALUS. k03¢ (HULHEHTOB, rpapUIeCKUil METOA m.27, Ne1037,1039
METO/IOM MOACTAHOBKHU pelIeHUsl CUCTEMBI IBYX YPaBHEHUH C IBYMsI
88. |Pemenue cuctem JIMHEHHBIX YpaBHEHUI IIEPEMEHHBIMH, METO/l IIOJCTAHOBKU ¥ METOA |11.28,No1048,
METOIOM CJIOXKEHUS CIIOKCHUS I PELUICHUSI CUCTEMBI IBYX 1050(1-3),1072
89. |Pemenue cuctem JIMHEHHBIX YpaBHEHUI Paznarounpiii  [JIMHCHHBIX YPABHECHUU C IBYM: n.28, Ne1050(4-6),
METOHOM CJIOKEHUS Marepuail. NePpEMCHHBIMU. 1052,1060
90. [|Pemenue cucrem JTMHEUHBIX YpaBHEHUN Cmpoume rpaduK TMHEHHOTO YPaBHEHUS C m.28, Ne1062,1066,
METOJIOM CIOKEHHS JBYMs IEpEMEHHBIMU. PemaTs cucteMsl 1ByX 1068
91. |Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM IIpoekTop, JMHCHHBIX YPABHCHUH C IBY M3 m.29,Ne1079,1081,
JIMHEMHBIX YpaBHEHUU Mpe3eHTaIHSI. IMNECPEMCHHBIMU. 1083
92. |Pemienue 3a7a4 ¢ MOMOIIBIO CUCTEM Pa3aTouHsblii Pewamy TCKCTOBBIC 3a/1a1H, B KOTOPBIX .29, Ne1091,1095,
ITUHEHHBIX ypaBHeHuil MaTepHal. CHCTEMA ABYX JIMHEHHBIX ypaBHEHUH C ABYMA 1116
93. |Pewenue 3a1a4 ¢ MOMOLIBIO CUCTEM Tpenaxéppl st | CPCMEHHBIMU ABJIHCTCH MATCMATHHCCKON m1.29,Ne1101,1103,
JUHEHWHBIX YpaBHEHUN yerHoro cyéra. | MOACTBIO PCATILHOTO Hporecca, n 1105
UHTEPIPETUPOBAThH PE3YJIHTAT PELICHUS
94. |Pemienue 3aga4 ¢ IOMOIIBIO CUCTEM PHpETHP pesy. p .29, Ne1097,1099,
i ¥ CHUCTEMBI
JIMHEHHBIX YPABHEHUHN 1112
. |O600umTH MpuoOpeTeHHble 3HaHusl, HaBbIKU | TecT «IIpoBepn
95. |[loBTOpeHme U cucTemMaTu3aius y4eoOHOTo PazpgaTounsrit o
1 yMeHus 1o TeMe « CUCTEMBI IMHEUHBIX ceos»
MaTtepuania. MaTrepual. .
YPaBHEHUH C ABYMsI IEPEMEHHBIMI.
9 Konumponvnaa paboma Ne 7 no meme PasaTouHbi Hayuutbces npuMeHsTh puoOpeTeHHbIe nn.24-29
" [«CucTemMbl JJUHEHHBIX YPABHEHUH C AByMS MATEPHA 3HaHUSI, YMEHUS, HABBIKHA, B KOHKPETHOMN
nepeMeHHbIMM)) prat. JeSTEIbHOCTH.
IMoBTOpEHUe M cUcTEMATH3AIUS YuyeOHOro MmaTepuana. (6 4.)
YrpaxHeHus Ui IOBTOPEHUs Kypca 7 JlaTb BO3MOXHOCTB y4aliuMcsl: MpoBoauTs  |mm.4-5, JIM.
97. |kmacca HCCIIEIOBAHUS CBSI3aHHBIE C U3YUYCHHEM Ne71,83,92.
CBOWCTB (PYHKILIUH, B TOM YHCIIE C nn.6-9, IM
HCMOJIb30BAHMEM KOMIBIOTEPA; HA OCHOBE Ne95,96,102
YnpaxxHeHus s IOBTOPEHUS Kypca 7 rpaduKOB U3YyYEHHBIX (PYHKIIUIA CTPOUTH . 10-13, IM
08. |kiacca Tpenaxépsl qst | O0JIEE CIOKHBIE TPadUKH, OCO3HABATH Nel105,110,114,115
YCTHOTO cuéTa. |3HAYC€HHE MaTEeMAaTHUKHM I HOBCEIHEBHOM . 14-17, IM
JKM3HHU YEI0BEKA. Nel21,125,124,126
99. |YmpaxkHeHus Ui IOBTOpPEHUS Kypca 7 ITogBecTH UTOTH MO BBITIOIHCHHUIO nm.18-19, IM

KJ1acCa

MPOEKTHBIX paboT. [Ipeanonaraempie TEMBI:

Ne140,145,148.




100. |YmpaxHeHus 11sl IOBTOPEHUs Kypca 7 1 1.CpaBHEHUA 11O MOTYJIIO. n.20-23,
KJiacca 2.AUKBOTHBIE TPOOH. Nel157,160,181,189

3.TaifHBI TPOCTHIX YKCEII. m.24-29, IM
1 4. MaremaTtudeckue (hOKYCHI. Ne204,207,210
5.Wrpsbl u cTpaTerus.

101. |YnpaxHeHus Ui IOBTOpPEHUs Kypca 7
KJacca

O0600uMTH TPUOOpPETEHHBIC 3HAHN, HAaBBIKK |mm.1 — 29
1 Paznarounsiii  |u ymenus 3a 7 kiiacc. Hayuntbcs npuMeHsTh
MaTepual. npuOOpEeTeHHbIC 3HAHHS, YMEHUS, HABBIKH, B
KOHKPETHOM JESITeIbHOCTH.

102. HroroBast KoHTpobHas paboTa Ne§




IloypouHoe njiaHupoBaHHe Mo ajredpe B 8 Kiacce

No JlaTbi } Homaminee
oKka Conepxanue Koi-Bo IPOBENCHHS | OBopy HoBaHHE OcHoOBHBIE BUBI Y4COHOM JCITCILHOCTH
yp (pa3zenbl, TEMbI) 4acoB Py YY)
wiad | (axT
I'nasa |. Pannonanbnblie Boipakenus. (44 gyacos)
1. PanmonansHbIe 1poOH 1 Ipoekrop, §1,Ne4,6,21,22
TIPE3CHTAIINS.
2. PanmonansHbIe Tpobu 1 TpenaxEprl as §1,Ne 8,10,12.
YCTHOTO CU€Ta.
3. OCHOBHOE CBOMCTBO pallHOHAIBHOHN TIpoOHU 1 IMpoekrop, §2,Ne028,31,35,63
Ipe3EHTAIINS.
4, OCHOBHOE CBOMCTBO pallMOHATIBLHOM ApoOH 1 §2,Ne38,41,43,45
5. OCHOBHO€E CBOWCTBO paIiMOHaIBHOM APOOH 1 Pa3naTouHbIit Pacnosnasame nenble palnoHaIbHbIC §2,Ne47,49,51,53
Marepuat. BBIPAXXCHHUA, 56,59
6. |CrioxeHue M BBIUUTAHHUE PALIMOHATBHBIX [poekTo JAPOOHBIE PALIHOHATLHBIC BBIPAKCHHUS, 3,Ne69,71,73
1 p p: o 9
Jpo0Oeii ¢ 0IMHAKOBBIMHU 3HAMCHATEIISIMU IPE3CHTALIU. TIPAUBOJINTH ITPAUMEPBI TAKNX BRIPAKCHAM.
7. CJ10’)KeHHE ¥ BBIYMTAHUE PAllMOHAIBHBIX 1 §3,Ne75,77,79
Jpo0el ¢ 0JIMHAKOBBIMH 3HAMEHATEIISIMU Pa3naTtounsrii @
OPMYIUPOBAND.
8. CrnoxeHue ¥ BhIUNTaHUE PalliOHAIBHBIX 1 Marepua P ()y P §3,Ne80,82,84,86
- onpeoenenusi:
Jpo0Oeii ¢ 0IMHAKOBBIMHU 3HAMCHATEIISIMU P 88,90
AIlMOHAJIBHOTO BBIPAXKEHHS
9. CrnoxeHue ¥ BhIUNTaHUE PallMOHAIBHBIX pall P . ’ . §4,99,100,101
9 1 JOITYCTUMBIX 3HAYCHUN TIEPEMEHHOM,
Jpo0Oeii ¢ pa3HBIMHA 3HAMEHATEIISIMH ITpoekTop, .
TOKIECTBEHHO PAaBHBIX BBIPAKCHUH,
10. [CrnoxeHue U BBIYUTAHUE PAIIMOHATIBHBIX Pe3CHTaIH. §4,Ne105,107,
o 1 TOXKJIECTBA,
Jpo0elt ¢ pa3HbIMHU 3HAMEHATEISIMU . 109(1,2)
PaBHOCHJILHBIX YPaBHCHHUIA,
11. |CnokeHue ¥ BEIUUTAHUE PAITHOHATBHBIX . §4,Ne109(3,4),
. 1 Pa3naTouHblit panvoOHAIbHOTO YPaBHEHMS,
JIpobeii ¢ pa3HBIMU 3HAMEHATEJISIMU 111,113(1-3)
C Marepua CTETIeHH C HYJIEBBIM MTOKa3aTeseM, A Mel13(4.6
0 -
12. J'IOgKeVHI/Ie Y BBIYUTAHUE PALMOHAIBHBIX 1 CTETICHH C IIEMTBIM OTPHIATETHHEIM :?_16 0]113(4-6),
JIpobeii ¢ pa3HBIMU 3HAMEHATEISIMU HOKa3aTeNeM, ,
13. CJ'IO}KGVHI/IG 7 BBIYMTAHUE PAIMOHAIIBHBIX 1 PasmaTounsrit CTAH/IAPTHOTO BUA YHCIIA, §4, Ne 118,120
Ipobeii ¢ pa3HBIMUA 3HAMEHATEJSIMU Mmarepuan 06PATHOI MIPOTIOPIHOHATHHOCTH;
14. CJ'IO)KCUHI/IG U BBIYUTAHUE PAITHOHATBHBIX 1 Paznarounsrit §4, Ne123,125
ApoOel ¢ pa3HbIMU 3HAMEHATENAMU MaTepHrai €6801icmea.; OCHOBHOE CBOMCTBO PallMOHAIBHON
. OHTPOJILHaA padora Ne 1 mo Teme a3JaTOYHBIN > OBTOPUTH
15. |K Gota Ne 1 . P npodu T
«PanuoHaJIbHbIE TPOOI)) MaTepual. . 1-4




YMHOXEHHUE U JACIICHUE PaIliOHATBHBIX

CBOMCTBA CTEIICHU C LOCJIBIM ITOKa3aTCJIEM,

16. npobeii. Bo3BeneHnue paimoHaIbHOW IpoOH B IIpoekTop, . k.
CTEHEHb NIpE3ECHTALUS. ypasHCHu, QyHKIML Y = ; '
YMHOKEHUE U I€JIEHUE palliOHATIbHBIX Tpenaxépst st

17 npobOeii. Bo3BeaeHue paiMoHaaIbHOM 1podu B YCTHOTO CuéTa. npasuna:
CTCTICHD CIIOKEHU,

18 YMHO)iceHHe H JICIICHUE paL[I/IOHaJILIjBIX BBIUUTAHUS,
npobeii. Bo3Benenue palmoHanbHOM 1poOH B YMHOYKEHHUS,
CTENEHb PazgaTounsiit JEICHUS IpoOei,

19 YMHOXEHUE U JeTIeHNEe PalluOHAIbHBIX MaTepHuall BO3BECHUS APOOU B CTEIICHB;

" |mpoOeii. Bo3BeneHue panuoHaibHON ApooH B

CTENEHb ycnoeue paBeHCTBa 1po0u HYIIIO.
ToxnecTBeHHbIE TpeoOpa3oBaHuUs I[Tpoexrop,

20.  |panMOHANBHBIX BBIPAKEHMI HPpE3CHTALNA. /[oka3vieamb CBONCTBA CTENEHHU C LIEJIBIM

Tpenamepsl 1% pokazarenem.
YCTHOI'O CUECTA.

21. |ToxnecTBeHHbIE npeo6pa3£)BaHm{ Pa3naTounsrit Onucvisams rpaduueckuii METO/ PELIEHNUS
PallMOHAIPHBIX BbIPaXKCHUHN Marepual YPaBHEHUIA ¢ OTHON MEPEMEHHOIA.

22. |ToxnmecTBeHHBIEC TPEOOPA3OBAHUS Pa3naTounsIii
palMOHATbHBIX BBIPAKEHUM MaTepuail. IIpumensims OCHOBHOE CBOICTBO

23. |ToxxmecTBeHHBIE TPEOOPA3OBAHUS TpeHamépb{ IS | panHOHATBHOI IPOGH ISl COKPAICHHS
palOHAIbHBIX BBIPAKEHUN YCTHOIO CHCTa. |y ipeo6pazoBanus Apooeii.

24. |ToxnecTBeHHBIE IPeOOPa3OBaHUs PasnaTouneiit
PAlMOHATIBHBIX BBIPAXKCHUN MaTepHal [TpuBoUTEH APOOK K HOBOMY (00IIIEMY)

25. |ToxnecTBeHHbIe peoOpa3oBaHus Pasnarounsiit 3HaMEHAaTENIO.
palMOHAIbHBIX BBIPAKECHUN MaTepuall

26. |ToxnecTBeHHbIe MpeoOpa3oBaHuUs Paznarounsiit Haxonuts cymmy, pa3HOCTb, IPOU3BEIEHUE U
palMOHAJILHBIX BBIPAKEHUN Matcpuall 4acTHOE JIPOOei.

27 KonTposbHasi pabora Ne 2 o teme: PasatouHsi

" |«ToxkaecTBeHHbIE IPe00pa3oBaHUs Marepuan BrimonnsaTe TOXIECTBEHHBIE npeoOpa3oBaHus

PAalMOHAJBHBIX BbIPAKEHUI» palMOHANIBHBIX BBIPAKEHUM.

28. |PaBHOcuIBbHBIE ypaBHEHUs. PalioHanbHbIe I[Tpoexrop,
ypaBHEHUS HPEe3CHTALHS.

29. |PaBHOCHIIBHBIE ypaBHEHMS. PannoHanbHbIe Paznartounpiii | Peuams ypaBHEHUs C IEPEMEHHOM B
ypaBHEHHUsI MaTepHalL. 3HaMeHarese Apoou.

30. |PaBHOCHiIBHBIE ypaBHEHMS. PannoHanbHbIe Pasgatounslit
YpaBHEHUS Marepual.

§5, Ne145,147,
150

§5,Ne152,154,
172

§5,Ne156,159,
161

§5,Ne163,165,
167,175

§6, Ne177(1-4)
179(1,2),
181(1.2)

§6 ,177(5-8),
179(3,4)

§6,N0183,185,
187(1)

§6,N187(2),
189,191

§7, Ne208(1-5),
222226

§7,Ne224,225

§7,Ne227,228

IToBTOpUTH
nmn.5-7

§8,Ne208,210,
213(1-3)

§7,Ne213(4-6),
216,218, 218

§7,220,21




31. |CremneHsp ¢ LEIbIM OTPUIATEIbHBIM 1 IpoekTop, Ilpumensimsb CBOMCTBA CTEIIEHH C LIETBIM §8,Ne233,235,
1oKa3arenaeM HPE3CHTaLHS. roKaszaTesieM Juis mpeoOpa3oBaHus 239
32. |CreneHsb ¢ L€IBbIM OTPULATEIBHBIM 1 ITpoexTop, BBIPAKECHHUM. §8
IoKa3aTejieM IIpe3cHTaLus. Ne241,243,247
33. |CremeHb ¢ HENBIM OTPHUIIATETHHBIM 1 3anuceieame Yncina B CTaHAAPTHOM BUJIE. §8,Ne249,253,
MOoKa3aTejieM 255
34. |CremneHs C 1EJIBIM OTPULIATEIbHBIM 1 Pasnartounpii | BbUIONHANMb OCTPOCHUE U YTCHHE rpaduka §8,Ne257,261,
k
HOKE}’BaTCHeM MaTepHall. byHKIIH Y = — 264
35. |CBoiicTBa CTENEHHU C LIEABIM IIOKa3aTeaeM 1 TpeHaxepsI A1st X §9,Ne275,277,
YCTHOI'O CU€Ta. 279
36. |CBoiiCTBa CTEIEHH C IEIBIM II0KA3aTeIeEM 1 §9.Ne281,283,
285
37. |CBoicTBa CTEIIECHH C LICIBIM ITOKa3aTeaeM 1 Ipoekrop, §9,Ne287,290,
HpE3EHTALIUSL. 294
38. |CBoiicTBa CTEIEHH C LICIBIM ITOKa3aTeaeM 1 §9,Ne297,299,
Pasnatounbri 301
39. |CBoiicTBa CTENEHHU C LIETLIM TOKA3aTEIEM 1 MaTepHal. §9,Ne302,303
40. _ 5 . [IpoekTop,npe3en §10,
Dymiauwast y == u € rpadux 1 raims, Ne314,Ne316,318
41. ko . §10,
DyHKUMS Y = X u € rpauk 1 Pa3gaTouHsbIit Ne321.323.325,
K MaTepua. $10
42. |®yukuus Y =— u eé rpaduk Tpenaxépsl st '
X 1 YCTHOTO CudTa. Ne329,332,334,3
36
43. OyHKUKA Y =— U eé rpaduK 1 PasnmaTounsrii §10,
X Marepual. Ne338,341,343
KontpoabHnas padora Ne 3 mo reme: . |HayuuTbcs npuMeHATh puOOpEeTEeHHbIE [ToBTOpUTH
44, PaznmaTounsrit N
«PaumnoHnajibHbIe ypABHEHU D 1 3HAHUS, YMEHHUSI, HABBIKU, B KOHKPETHOM . 8-10
MaTtepuai.
JIEATENHHOCTH.
I'nasa Il . KBagpaTublie kopHu. JlelicTBUTE/IbHbIE YUCIA. (25 YacoB)
— 2
45, |PymKmmay = X . TipoexTop, §11,
1 e€ rpagux Ope3CHTALMS. Onucviéams: TIOHITHE MHOXKECTBA, Ne351,354,369
46. |Dyukuusy = X2 Pazarounprii |07 CMCHTa MHOMKCCTEA, §11Ne,356,358,3
1 & rpadmk 1 - CII0COOBI 3a/JaHHs] MHOYKECTB; 60




47. |Dynxmusy = X2 Tpenaxépsr st
u eé rpaduk YCTHOTO CUéTa.
48. |KBagparHbie KOpHU. ApupMETHUIECKUA ITpoekrop,
KBaJpaTHbI KOPEHb Mpe3eHTaIHsI.
49. |KBagparHbie KOpHU. ApUPMETHICCKHIA Pa3naTouHblit
KBaI[paTHBIﬁ KOpPCHb Marepua.
50. |KBagpaTtHble KopHH. ApudMeTHUECKUI Tpenaxépsr s
KBaJPaTHbI KOPEHb YCTHOTO cuéTa
51. |MHOXKECTBO U €ro 3JIEMEHThI [poexTop,
TPE3CHTALHS. .
52. |MHOXECTBO U €ro 3JIEMEHTHI Tpenaxépsl as
YCTHOTO CUETA.
53. |IloamHOXecTBO. Oniepannu HaJ IpoexTop,
MHOKECTBAMHU IPE3CHTALUSL.
54. |IlonmmHOXecTBO. Oniepaniyiu HaJ PasnmaTounsrii
MHOKECTBAMHU MaTepHall.
55. |YucnoBbIE MHOXECTBA [poexTop,
IPE3CHTALUSL.
56. |YwucioBnle MHOXKECTBA Pa3zgaTounnrit
MaTepUall.
57. |CgoiicTBa apu(PpMETHUECKOTO KBAIPATHOTO [Ipoekrop,
KOpHs Ipe3CHTaluA
58. |CaoiicTBa apu(pMETHUECKOTO KBAIPATHOTO
KOpHA Paznarounsiin
59. |CgoiicTBa apu(pMETHUECKOTO KBAIPATHOTO MaTepuall.
KOpHA Tpenaxépsol 111
60. |CBoiicTBa apu(pMeTHUECKOTO KBaJPATHOTO yCTHOTO cuéra
KOPHSI
ToxaecTBeHHbIE TpeoOpazoBaHUs
6L. BBIPAXKEHUM, COJIEpHKAIIUX KBAIpPaTHbIE Hpoexrop,
’ IIpe3eHTanus
KOpHH
ToxmecTBeHHBIC TTPEOOPa30BaAHUS Paznarounerit
62. BBIPAXKEHUI, COJIEPKALIMX KBaIPaTHbIE Marepuail.

KOpHU

MHOXECTBO HAaTypPaJIbHbBIX YUCCII,
MHOKECTBO LICJIBIX YHCCII,

MHOKECTBO pallMOHAJIBHBIX YUCEII,
MHOKECTBO HeﬁCTBHTCHLHBIX YHUCCJI U CBA3HU
MCXKAY 3TUMH YUCIIOBBIMHU MHOKCCTBAMMU,;
CBsA3b MCXKIY OCCKOHEUYHBIMH JACCATHYHBIMU
,Z[pO6$IMI/I " palluOHAJIbHBIMU,
HppalroOHAJIbHBIMU YHCJIAMU.

Pacnosnasams panuoHanbHbIe U
UPPALMOHAIbHBIC YHCIIA.

[IpuBOIUTE IPUMEPHI PALTMOHAIBHBIX YHACET U
UPPALMOHAIBHBIX YUCEL.

3anucvieams ¢ nomo1Ibo GopMyIl CBOICTBA
JNEUCTBUH C NEUCTBUTEILHBIMHA YU CIAMU.

Dopmynuposamy:

onpeoeneHus:

KBaJIPATHOT'O KOPHS U3 YUCIIA,
apuMeTUYECKOro KBaJPaTHOTO KOPHS U3
qHCIIa,

pPaBHBIX MHOXECTB,

MTOJIMHOYKECTBA,

nepecedeHrs] MHOXKECTB,

00beIMHEHNS MHOYKECTB;

ceoticmea: GyHKIMM Y = X2, apu(METHUECKOTO
KBaJIpaTHOTO KOPHs, PyHKIHU Y = Jx .

Jloka3bIBaTh CBOICTBA apu(hMETHUECKOTO
KBa/IpaTHOTO KOPHSI.

Cmpoump rpadukn GyHKIHHA Y = X2 1y = Jx .

§11, Ne362,365,
366,367

§12,N2380,384,
386

§12,N0388,390,
392

§12, Ne398,400,
402,404,406

§13, Ned10,412,
415

§13,427,434, 435

§13, Ne430,432,
436

§14, Nedd1,444,
462

§14, Ned51,454,
457, 459

§15, Ne470,474,
486

§15,Ned 76,479,
481

§16, Ne497,499,
501

§16, Ne513,517

§16, Ne518, 519

§16,Ne520,526

§17, No528,575




63 ToxmecTBeHHBIC TPEOOPA30BaAHUS Ilpumensmo ouaTHE ApUYMETHUIECKOTO §17,Ne530,532,
" |BBIpaXKECHMI, COAECPIKALIUX KBAIPATHBIC 1 KBaJPAaTHOr'O KOPHs JUIsl BBIYUCIICHUS 535,537
KOpHHU 3HAYEHUU BBIPAKECHUH.
64 ToxaecTBeHHBIE TpeoOpa3oBaHUs Ynpowams BbIpakeHus1, CoepKaIne §17, Ne,564,565,
" |BBIp@KEHHH, COACPIKAIIUX KBaIpaTHBIC 1 Tpenaxépsl i |apudMeTHUECKHE KBaIPaTHBIC KOPHHU. 569,571,573
KOpHH YCTHOrO cuéTa.  |Pemiath ypaBHEHHUS.
g5, |TOneCTBeHHbIC MPeoOpasoBanHs CpaBHUBATE 3HAYCHHS BHIPKECHUH. §17, Ne566,568,
" |BBIp@KEHHH, COACPKALIUX KBaIpaTHBIC 1 BeinonHaTh 1peoOpazoBaHKe BHIPAKEHUH C Ne570,572
KOPHU IPUMEHEHHUEM BbIHECEHUSI MHOKUTEIS U3-TI0]
66. |Dynkums y= JX u ed rpacbux TIpoexop, 3HaKa KOPHsl, BHECEHUs] MHOXKHTEIIS [0]] 3HAK  |§18,
1 npesentams, | KOPHA: Ne582,584,586,
BbInonHATE 0CBOOOXKIAEHHUE OT
67. |Oynkuusa y= JXxueé rpaduk 1 UPPAIMOHATILHOCTH B 3HaMeHaTelne Apoou, §18,
Pasnatounelil | apamms cootHOmeEHMIt MEXLY YMCIIOBBIMU Ne589,591,593
68. |®yukums y =/x 1 eé rpadux 1 Matepual. MHOKECTBAMH U UX DJICMCHTAMHU §18, Ne595,597
69 Kontpoabnas padora Ne 4 mo reme: PasaTouHbii HayuuTbcs npuMeHATh TpUOOpEeTECHHBIE [ToBTOpPUTH
" |«KBagparHble KopHH. [{elicTBHTEIbHbIE 1 MaTepHall. 3HaHUS, YMEHMS, HABbIKU, B KOHKPETHOU mm.11-18
YHCIay» JeSITeIbHOCTH.
I'nasa I1l. KBagpaTubie ypaBHeHus. (26 yacos)
20. KBanpartusie ypaBHeHUs. PelieHne HenmoaHbIx 1 Ipoekrop, Pacnosnasame v npuBOAUTH TPUMEPHI §19,
KBaJIPaTHbIX YPABHEHUM [PE3CHTALHS. KBaJIpaTHbIX YPABHEHUN PA3IMUHBIX BUOB Ne618,622,625
21 |KBanpathbie ypasrenus. Pemenne Henonueix | Tpenaxépsl st |(IIOJHBIX, HETIOJIHBIX, IPUBEAEHHBIX), §19, Ne627,628,
' KBaJIpaTHBIX ypaBHeHI/Iﬁ YCTHOI'O CU€Ta. KBaJApaTHBIX TpéX‘IJIeHOB. 631, 634
KBanpatHsle ypaBHeHUs. PerieHne HemoaHbIX PaznaTouHslii §19,
2. KBaJ[PaTHBIX YpaBHEHHH 1 MaTepHai. Onucvieamp B 0011eM BHJIE peerme Ne641,646,648
73, dopmyiia KOpHEH KBaJIpaTHOTO YpaBHEHHS 1 ITpoexTop, HCHOJHBIX KBA/IpATHBIX YPABHCHIH. §20,Ne658,660,
TpeseHTat. Dopmynuposams. 662
®dopmysia KOpHEH KBapaTHOrO YpaBHEHUS ) §20,Ne664,671,
74. 1 onpeoenenus.
— . |ypaBHEHHs nepBOM CTEIICHH, 673,685
75, dopMya KOpHEN KBapaTHOTO YpaBHEHUS 1 PaszpgaTounsbrii KBATPATHOTO ypABHEHHS, §20,Ne667,669,6
MatrepHa. KBaJIpaTHOTO TPEXUIIEHa, 75,677
76. ®opmyJsia KOpHEH KBaJIpaTHOIO ypaBHEHUS 1 JIMCKPUMUHAHTA KBaAPATHOTO YPaBHEHUS 1 §20,Ne687,6809,
KBaJAPaTHOT'O TPEXUIIEHA, 692,694,696
Teopema Buera I[Tpoexrop, §21Ne708,710,
77. 1
[pe3eHTaIs. 712,714




Teopema Buera

TpeHaxeépsol ad

KOPHSI KBaJIPaTHOTO TPEXUIICHA;
OMKBa/IPaTHOTO ypaBHEHHS,

c6oticmea KBaJIpaTHOTO TPEXUJICHA,

meopemy Bueta u oOpatHyto eif Teopemy.

3anucvieame 1 10Ka3bIBaTh GOPMYITY KOpHEH

KBaJ[paTHOTI'O YPaBHEHHUSI.
HccnenoBaTh KOJIMYECTBO KOPHEN

KBaJApaTHOI'O0 YPaBHCHUA B 3aBUCHUMOCTHU OT
3HaKa €ro JMCKpuMHUHAHTA.

ﬂOKClS’blGamb meopembol.

Buera (npsimyto u 06patHyo),

0 Pa3JIOKEHUH KBAJIPATHOTO TPEXUICHA HA
MHO>KUTEJIH, O CBOMCTBE KBAaJPATHOTO
TPEXWICHA C OTPULIATEIIBHBIM
JTUCKPUMHHAHTOM.

Onucvieams Ha IPUMEPAX METOJ 3aMEHbI
IIEPEMEHHOM JJIs PELICHUS] YPaBHEHU .

Haxooump KOpHYU KBaIpaTHBIX YpaBHEHUH
pa3JINYHbBIX BUOB.

[Ipumensts TeopeMy Buera u oOpathyto eit
TEopeMy.

BrmmmomaaTe PAa3JI0KECHUC KBAAPATHOT'O

78. )
YCTHOTO CuéTa.
79, Teopema Buera Pa3zgaTounsrii
MaTepHall.
80. Konumponsnas paboma Ne 5 no meme PazpgaTounsrit
«Keaopammnuwie ypasnenusn» MaTepuall.
81. |KBampaTHblii TpEXxuiieH [IpoexTop,
TIPE3CHTALIHS.
82. |KBampaTHblii TpéxuiieH Pa3zparounsrii
MaTepuall.
83. |KBampaTHblii TpéxuiieH [poexTop,
MPE3EHTAaLHsL.
84. |Pewienue ypaBHeHHM, CBOAALIMXCS K [Ipoekrop,
KBaJPaTHbIM YPaBHEHUSIM MPE3CHTALUS
85. |Pewenue ypaBHeHMM, CBOAAMXCS K
KBaJPaTHbIM YPaBHEHUSIM
86. |Pewenue ypaBHeHMM, CBOAAILUXCA K o
KBaJPaTHbIM YPaBHEHUSIM Pa3naTouHbi
- Marepual
87. |Peuienue ypaBHeHHM, CBOAAIMXCS K
KBaJIpaTHBIM YPaBHEHUSIM
88. |Pemienue ypaBHeHMi, CBOASIIUXCS K
KBaJpaTHbIM YPaBHEHUSIM
PanmonanbHble ypaBHEHUS Kak
89. MaTeMaTUYECKUE MOJEIN PEATIBHBIX
CUTYalHI IIpoexTop,
PanuonansHble ypaBHEHUS KAk Pe3CHTaIH.
%0. MaTeMaTUYECKUE MOJIEIN PEATbHBIX
cUTyauuun
PanmonanbHble ypaBHEHUS Kak
91 MaTeMaTUYECKUE MOJEIN PEATIBHBIX
CUTYalHi Pa3zgaTounsrii
92 PanmonanbHbie ypaBHEHUS Kak Marepuall.

MaTeMaTUYECKUE MOJEIN PEATIBHBIX
CUTYalHi

TPEXUJICHA HA MHOKUTEIIN.
Haxonnute KOpHH ypaBHEHUH, KOTOpPbIE
CBOJSATCS K KBaJPATHBIM.

CocTaBnATh KBaipaTHbIE YPaBHEHUS U
YpaBHEHUS,

§21Ne716,718,
720,723,

§21Ne732,734,73
5,738

IToBTOpUTH
nn.19-21

§22,Ne754,769,
770

§22,Ne756,758,7
60

§22,Ne762,764,
766,768

§23,Ne776,778,
780

§23,Ne782,784,7
86

§23,Ne788(1-3),
790,7792(1)

§23,Ne788(4-
6),792(2),795

§23,Ne792(3),
793,796

§24,N2804,806,
834

§24,Ne811,813,
818

§24,N2809,820,

§24,Ne 823,825,
828




93 PanmonansHbIC YpaBHEHHS Kak CBOSIINECS K KBAJAPATHBIM, §24,Ne827, 830
" |MaTemaTH4ecKre MOJACIU PeabHBIX 1 SIBJISIFOLIMECS MAaTEMAaTUUYECKUMU MOJICTISIMU
CUTYalHil pEeabHBIX CUTYaLHI
PanronansHble ypaBHEHHS Kak §24,829,831
94, IIpoexrop,
MaTeMaTUYECKHUe MOJIEIH PEaIbHbIX 1
. Mpe3eHTalHs.
CUTyalui
95. |Koumponwvnas paooma Ne 6 no meme PazpgaTounsrit HayuTses npumensts, npuodp CTCHHbIC Hostoputs
. 1 3HAHUSI, YMEHUS, HABbIKU, B KOHKPETHOMN mn.22-24
«IIpuMeHeHUEe KBAIPATHBIX YPABHEHMI1» mMarepua.
JIeSITEIbHOCTH.
IMoBTOpEeHUe U cucTeMaTH3anuA yueOHoro matepuaia. (7 4.)
96. |YmpaxHeHHS 1Jis TOBTOPEHHS Kypca 8 1 M 0O06061muTh TpUOOpEeTEHHBIE 3HaHUs, HaBbIKK U |JIM. Ne71,83,92.
KJjlacca yMeHuUs 3a 8 Kiacc. Ne95,96
97. |YmopakHeHus AJis HOBTOPEHUS Kypca 8 1 M Hayuutbcst mpumeHsaTs pruoOpeTEeHHBIC JAM Ne105,110,
Kjacca 3HaHUS, YMEHUS, HABbIKU, B KOHKPETHOM 111,115
98. |YmpakHeHus AJis HOBTOPEHUS Kypca 8 1 M AEATEIIbHOCTH. JAM Nel21,125,
KJIacca 124, 126
99. |YmpakHeHus AJis HOBTOPEHUS Kypca 8 M JAM,Ne157,160,
1
KJacca 181,189
100. |YnopaxxHeHus AJs MOBTOPEHUs Kypca 8 1 M JIM Ne204,207,
KJjlacca 210
101. |YopaxHeHus AJs MOBTOPEHUs Kypca 8 1 M M, Ne213,215
KJjlacca
102. Hrorosasi koHTpoJIbHasi padoTa Ne7 1 PasnaToHbH Hosropus
MaTepual. nmn.1-24




IHoypo4Hoe niianHupoBaHue no ajaredpe B 9 kiacce

Ne JlaTel
ypoka Conepxanne Koz-so [IPOBEACHUA O6opynoBanue OcHoBHbIe BubI yueOHOH AestenbHOCTH (YY)
(pa3nenbl, TEMbI) JacoB
mwiaH | ¢akT
I'nasa |. HepaBencrBa. (20 yacoB)
1. |YucnoBble HEpaBEHCTBA 1
IIpoexrop, Pacnosznasamos u npuBOIUTH IPUMEPBI YUCITOBBIX
2. HucnoBbie HEPAaBEHCTBA 1 HIpE3CHTALNA. HEPABEHCTB,
HEPABEHCTB C IEPEMEHHBIMH,
3. HucnoBbie HepaBeHCTBA 1 TpeHaméPH'_ﬂﬂﬂ JIMHEWUHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM, ABOHHBIX
YCTHO IO CuéTa. HEPABEHCTB.
4, OcHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1 ITpoexkTop,
HPC3CHTALINA. Dopmynuposams:
5. |OCHOBHBIE CBOWCTBA YUCIIOBBIX HEPABEHCTB 1 Paznarounsrit onpedenenusi: CpaBHEHHS ABYX UHCEIL,
MaTepua. PEILIEHNsT HEPABEHCTBA C OJIHON MEPEMEHHOI,
el I T
: Ipe3eHTALHSL. pEeLIEeHNs CUCTEMBI HEPABEHCTB C OJTHOM NepEeMEHHOM,
BRIPAKCHUA 00J1acTH onpeesIeHNs BbIPAKEHUS;
7 CrnosxeHue 1 yMHOKEHHUE YHCIIOBBIX
" |HepaBeHCTB. OLICHUBAaHNE 3HAYEHUS 1 C60TiCM6a YHCTOBBIX HEPABEHCTB,
BBIPKCHUS PazaTounsrit CIIOKEHUS U YMHOKEHUSI YUCIIOBBIX HEPABEHCTB
8 CrnoxeHue 1 yMHOKEHHUE YNCIIOBBIX MaTcpHail
" |nepaBencts. OueHMBaHKUE 3HAYCHUS 1 /[oka3vieamb: CBOMCTBA YNCIOBBIX HEPABEHCTB,
BbIDKCHHA TEOPEMBI O CIIOKECHUU U YMHOXXEHUU YUCIIOBBIX
9. |HepaBeHcTBa ¢ OJJHOH TIEPEMEHHOM 1 HEPABEHCTB.
IIpoekrop,
10. |[PemeHnue HEpaBEHCTB ¢ OJHOW NTEPEMEHHOM. 1 Hpe3CHTaNHsI. Pewiamp nvHeiHbIe HEPABEHCTBA.
YuncnoBble TPOMEXYTKH
11. |Pemenne HEPaBEHCTB C OJHOMN EPEMEHHOM. 1 S—— 3anuchIBaTh PEIICHUS] HEPABEHCTB M UX CUCTEM B BUJIE
YncnoBble TPOMEKYTKH V— YHCIIOBBIX IPOMEXYTKOB, 00bEAMHEHUS,
12. |PemeHnue HEpaBEHCTB ¢ OJHOW NTEPEMEHHOM. 1 MIEPECEUECHUS YHCIOBBIX POMEXKYTKOB.
YuncnoBble TPOMEXYTKH
13. [Pemenue HEpaBEHCTB ¢ OJHOW NTEPEMEHHOM. 1 Pa3znarounsrit Pemrate cucreMy HEpaBEHCTB ¢ OAHOW ITEPEMEHHOM.
YuciioBbIe TPOMEKYTKH Marepuan




Pemienue HepaBeHCTB ¢ OJTHOM MEPEMEHHOM.

OI_IeHI/IBaTB 3HAYCHUEC BLIPAKCHHA.

14. 1 Pa3naTounbrit
YucoBbie IPOMEKYTKH Marepuai
M300paxxaTs Ha KOOPAUHATHON IIPSIMOI 3aJaHHBIE
CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM ITpoexrop, b b P
15. . 1 HpeseHTALMS HEPABEHCTBAMM YHCIIOBBIE IIPOMEKYTKHU
MepeMEHHOMI .
Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU )
16. N Tpenax&pbl st
[IEPEMEHHON 1 -
YCTHOTO CYéTa.
17 1C = » PasnaTounsbrit
. HCTEMbI JIMHEHHbIX HEPABEHCTB © O/IHOMH 1 MatepHan,
IePEeMEHHOI
18. [Cucrembl TMHEHHBIX HEPABEHCTB C OJTHON 1
NCPpEMEHHON Pa3nmatounsrii
19. |CucteMbl TMHEHHBIX HEPABEHCTB C OTHON 1 MaTepuat
MepeMEeHHON
KonTtpoubHnas padora Ne 1 no teme )
20. Tpenaxepbl a1st
«HepaBeHcTBa U CHCTeMbI HEPABEHCTB C 1 .
. . YCTHOTO CYETA.
0/IHOIi TepeMeHHOI»
I'naBa Il . KBaaparnunas ¢pyuknus. (38 yacon)
21 |I1oBTOpEHHE M PACIIMPEHHE CBEICHUH O . Tpoektop,
yHKHIH IpEe3eHTAIMS.
. |[loBTOpEeHMe U paciIupeHne CBEACHU 0 i
22 b p p p A 1 PasjaTounbii Onucviéams nonaTHE QYHKIMU KaK IPaBUIIA,
YHKIIUU MaTepual.
23. |IloBTOpEHME U pacHIMpEHNE CBEACHUM O 1 Tpenaxépbl Mt YCTaHAaBJIMBAIOWICTO CBA3b MEKY 3JIEMCHTAMU IBYX
(byHKHI/H/I YCTHOIO CU€Ta. MHOYKECTB
24. |CpoiicTBa (hyHKIIHH 1 ITpoekTop,
IPE3CHTALIHSL.
25. |CoiicTBa pyHKIHH 1 l\f;;ez[;;;);Hbm Dopmynuposam:
26. |CaoiicTBa QyHKIMH 1 Tpenax&psl s onpeoenenus:
YCTHOTO CU€Ta HyIst by HKIHH;
27. |Kak moctpouts rpaduk Gpyukimu y = Kf(x), 1 ITpoexTop, ’
ecau u3BecteH rpaduk Gynkimu y = f(x) IPEe3CHTALHL. MPOMEKYTKOB 3HAKOTIOCTOSTHCTBA (PYHKIINH; (PYHKITHH,
28. |Kak moctpouts rpaduk ¢pyuaxmun Y = Kf(X), 1 Tpenaxepsl st BO3PACTAIONIEH (YOIBAIOIIIEH) HA MHOKECTBE:

ecau n3BecteH rpaduk Gynkimu y = f(x)

YCTHOIO CUETA.




29. |Kak moctpouts rpaduk Gyukimu y = Kf(x), IIpoexTop,
eciu u3BecteH rpaduk Gynkimu y = f(x) IpEe3CHTALHS.
Kak noctpouts rpaduku QyHKIMi
30. _ p _p ¢ Py I[Tpoexrop,
y=f(x) + buy =f(x + a), ecnmu uzBecren
MPE3EHTALHS.
rpaduk dyskuun y = f(X)
Kaxk noctpouts rpadguku pyHKimi .
31. _ P _p b (ymu Paznatounsrit
y=1f(x) + buy =1f(x + a), ecnu uzBecren
_ MaTepual.
rpaduk byuknun Yy = f(x)
Kak noctpouts rpaduku QyHKIMi o
32. _ p _p ¢ Py PazngaTounsrit
y=f(x) + buy =f(x + a), ecnnu uzBecten
_ MaTepuall.
rpaduk dyakuuu y = f(Xx)
Kak noctpouts rpaduku GhyHKIui
. IT
33 y =f(x) + buy = f(x + a), eciiu u3Becten POCKTOD,
MIpEe3eHTalus
rpabuk byakuuu y = f(X)
34. |KBagparuunas QyHkuus, e€ rpaduk u
CBOMCTBA Pa3naTounslii
35. |KBagparuunas Qynkuus, e€ rpaduk u Marepual.
CBOICTBA Tpenax&pbl 1st
36. |KBagpatuunas ¢pynkuus, e€ rpaguk u YCTHOTO CHET
CBOMCTBA
37. |KBagpatuunas ¢pyHkuus, e€ rpaguk u I[TpoekTop,
CBOMCTBa Mpe3eHTaIns
. |KBanparmunas ¢pyskius, e€ rpaduk u .
38 \2,1 P ymian pag Pa3zgarounsrit
CBOMCTBa VaTeDHAT
39. |KBagparuunas pyskius, e€ rpaduk u pHa.
CBONCTBA
40. |KonTpoJnHasi pa6oTa Ne 2 o Teme: PazngaTounsrit
«KBanpaTuunasi pyHkius» MaTepual.
a1 Pemenuie kBajpaTHBIX HEPABEHCTB
’ [IpoexTop,
IMPC3CHTALM.
42 |Pelenue KBajpaTHbIX HEPABEHCTB
Tpenaxépsbl nms
43. |PemnieHre KBaJIpaTHBIX HEPABCHCTB YCTHOTO CYETA.

KBaIpaTUYHOM (YHKIIMM; KBaJPATHOTO HEPABEHCTBA;

cgolicmea KBapaTUIHON (yHKINH;

npaeuia NOCTpoeHUs! rpa@uKoB PYHKIHMA ¢ TOMOIIbIO

npeoOpa3oBaHuil BUIA

Jx) = f(x) + b,

f(x) = f(x + a); f(X) — kf(x).

Cmpoums rpaduku QyHKIIUH ¢ TOMOIIBIO

npeoOpazoBaHuil Buaa

f(X) — fx) + b;

f(X) = flx + @); f1x) — Kf(x).

Cmpoums TpaduK KBaApaTUIHON QYHKIIUH.

[To rpaduky kBagpaTUUHON PYHKIIMHN ONMUCHIBATH €€

CBOMCTBA.

Onucwieams CXeMaTUIHOE PacCIioJIOKCHHEC napa6om,1

OTHOCHUTCIIBHO OCHU a6cuncc B 3aBUCUMOCTH OT 3HaKa




44, |PeuieHne KBagpaTHBIX HEPABEHCTB PasnaTounsrit crapiiero Ko3¢gpGUIHreHTa U JUCKPUMHHAHTA
MaTepual. n
COOTBETCTBYIOILETO KBaIPaTHOI'O TPEXWIICHA.
45 Pemrenne kBagpaTHBIX HEPABEHCTB
' Tpenaxépsl nns
YCTHOIO CU€Ta.
16 PellICHHE KBAIPATHBIX HEPABEHCTR PasaTouHbIi Pewams xBaapaTHbIE HEPABEHCTBA, UCIOJIB3YSI CXEMY
' MaTepHa. PacIoIOKEHHUS TTapadoIIbl OTHOCUTEIBHO OCH abCIIHCC.
Cucremsl ypaBHEHUH C IBYMs IEPEMEHHBIMU
47. yp ABY P I[Ipoextop,
Mpe3eHTalHus. Onucwieams I‘pa(i)I/I‘-IeCKI/II\/JI MCTOJ PCIICHHA CUCTCMbI ABYX
48. |Cucrembl ypaBHEHUH C ABYMS IIEPEMEHHBIMU YPaBHEHHII C IBYMsI IEPEMEHHBIMH,
- METO/1 MOJCTAHOBKH U METOJ, CJIOKEHUS JJIsl pelIeHUs
49. |Cucrembl ypaBHEHUH C IByMS IEPEMEHHBIMH
Tpenaxxépbl A1st CHUCTEMBI JIByX YPAaBHEHHH C IBYMsI IEPEMEHHBIMU,
50. |Cuctembl ypaBHEHUI C IByMS MepEeMEHHBIMU YCTHOTO CuéTa. o
. OJIHO U3 KOTOPBIX HE SIBISETCS JTUHEHHBIM.
Pa3zmatounsrit
51. |Cuctembl ypaBHEHUH C IByMs IEpEMEHHBIMU Marepuail.
= Pewams TekcTOBBIE 33]1a4M, B KOTOPBIX CUCTEMA JIBYX
52. |Cuctembl ypaBHEHU C IByMS IepeMEHHBIMU
YpaBHEHUH C ABYMS IEPEMEHHBIMHU SIBJISIETCS
Pemrenue 3a1a4u ¢ TOMOIIBIO CUCTEM .
53. ABHEHIH BTODOM CTEMOHI ITpoexrop, MaTeMaTHYeCKOH MOJIETbIO PeanbHOro MpoIecca,
Yp p Tpe3eHTaIusI.
Y UHTEPHPETUPOBATH PE3YJIHTAT PEUICHUSI CUCTEMBI
54. |Pemienue 3a7a4 ¢ IOMOIIbIO CUCTEM
YPaBHEHUN BTOPOU CTENECHU
55. |PemeHue 3a1a4 ¢ TOMOIIBIO CUCTEM Tpenaxépsl st
YPaBHEHUN BTOPOU CTENIECHU YCTHOT'O CYETa.
Pemenue 3amay ¢ TOMOIIBIO CUCTEM PaznatouHbrii
56. |ypaBHEHHI BTOPOH CTETICHH MaTcpua.
57 Pemenue 3a7ia1 € NOMOLILIO CHCTEM PasiaTouHbL
BHEHHI BTOPOM CTENIEHU
YpaBHE opom crere Marepual.
KonTtpouabnas padora Ne 3 mo reme: .
58. . . Pasmatounsrit
«Penienue ypaHeHuil ¥ CHCTeM YypPaBHeHH i
Marepual.

C ABYMS NNEPEMECHHBIMMI




Iaasa IIl. DieMeHTHI NpUKJIAAHOH MaTeMaTHKHU. (20 YacoB)

5. MaremMatnyeckoe MOCINPOBAaHUE 1 IIpoekrop, IIpusooums npumepsl: MaTEMaTUYECKUX MOJIEEH
NIpE3CHTalHNA. peaJIbHBIX CUTYALU; IPUKIAIHBIX 33]a4; MPUOIMKEHHBIX

60. MaremaTtnieckoe MOIEIUPOBAHUEC 1 TpeHaXépB{ A BEJIMYMH; UCIOJIb30BAaHUSI KOMOMHATOPHBIX MIPABUII CYMMBI
YCTHOrO cHeTa. Y TIPOM3BENICHUS; CITyYalHbBIX COOBITHIA, BKIIIOYAst

61 MaremaTnueckoe MOJETUPOBAHUE 1 Pa3paTounniii JIOCTOBEPHBIE M HEBO3MOKHBIE COOBITHS; OITBITOB C
Marepuainl. PaBHOBEPOSITHBIMU UCXOJJaMU; MIPEACTABICHUS

62 [IpOLEHTHbBIC PaCUETHI 1 IIpoexTop, CTAaTHUCTUYECKUX JTAHHBIX B BUJE TAOJIULI, AUATPAMM,
Hpe3eHTals. rpaduKOB; HCIIOIb30BAHUS

63. |IIpoLeHTHBIE pacUEThI 1 BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIUX SIBJICHUN.

- Paznarounbsii Dopmynruposams:

64. |lpouenTHeIe pacuCrel 1 MaTI:;pHaH, on;edjejﬂeiuﬂ: a0COIOTHON MOTPENIHOCTH, OTHOCUTENBHOM

65. |lIpuOmmKEHHbIC BEIYHCIICHHS 1 HOTPEIIHOCTH, IOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO

66, [puGIKEHHBIC BHIYHCICHUS 1 IpoexTop, COOBITHS; KJIACCHYECKOE OMpe/IeIIeHNE BEPOATHOCTH;
Ipe3eHTAIHS. npasuia: KOMOMHATOPHOE MTPaBUIIO CYMMBHI,

67. OcHoBHbIE MpaBUia KOMOMHATOPUKHU 1 TpeHamépL{ IIST KOMOHMHATOPHOE MPABUJIO TPOU3BEICHUS.
YCTHOTO CYETA. Onucvleams 3Tanbl PEIICHUS PUKIAIHON 3a/1a4u.

68. OcHOBHBIE MpaBUIIa KOMOMHATOPUKH 1 PaspgaTounsrit THosacuame u 3anucvieams HOPMYITy CI0XKHBIX IPOLIEHTOB.
Marepuall. [TpoBOAUTH MPOIEHTHBIE PACUYETHI C UCTIOJIH30BAHUEM

69 OcHoBHbIE MpaBUa KOMOMHATOPUKHU 1 PazpgaTounsrit CJIOKHBIX MPOIIEHTOB.

' MaTepHual. Haxooums TOUHOCTH IPUOTMKEHUS IO TAOIHUIIE

70. |YacroTa u BEpOATHOCTH CIy4aifHOTO COOBITHS 1 I[Tpoexrop, npUOIMKEHHBIX 3HAYSHH BEeTUYUHEI. Mcronb30BaTh
HpE3CHTALMS. pasznuuHbie GOPMBI 3aMMUCH MPUOTIHKEHHOTO 3HAYCHUS

71. |YacroTa u BEpOATHOCTH CIy4aifHOTO COOBITHS 1 PazpgaTounsrit BennurHbL. OLleHuBaTh NPUOTIKEHHOE 3HAUYCHUE
MaTepHual. BEJINYUHBI.

72. |Knaccuueckoe omnpeaeneHue BEpOSTHOCTU 1

73. |Knaccudeckoe ornpeneneHue BEpOSTHOCTH 1 I[TpoexTop,
MMpe3CHTalU.

74. |Knaccudeckoe orpeseieHue BEPOSITHOCTH 1 IIpoekrop,
IMPpE3CHTAA

75. |HauanbHble CBEIEHUS O CTATUCTUKE 1

76. |HavanbHbIE CBEIEHUS O CTATUCTUKE 1 1Ipo6o0oums OTBITHI CO CIIy9alHBIMU UCX0aMu. [10SCHATE 1
IIpoekrop, 3aIMCBIBaTh (POPMYITY HaXOXKICHHS YaCTOTHI CIIy4aiiHOrO

77. |HavanbHble CBEIEHUS O CTATUCTUKE 1 Mpe3eHTaLHs. coObITrs. ONHUCHIBaTh CTATHCTUYECKYIO OIICHKY BEPOSTHOCTH

CIIy4aiHOTO COOBITHsI. HaxomuTh BEpOsATHOCTD CIy4aiHOTO




COOBITHS
B OIBITaX C PABHOBEPOSTHHIMH HCXOaMH.
Onucviéams 3TAIbI CTATUCTUYECKOTO UCCIIENOBAHU.

78. |KonTpoabHasi pa6ota Ne 4 o teme: iﬁiaﬁ;lﬁm OdopmirsaTs HHGOPMAITUIO B BUIE TAOINI[ M JHATPAMM.
«JIeMeHTbI NPUKJIATHON MATEMATHKI) p W3zenekats uHbopMalyio u3 Tadbaui 1 guarpamm. Haxonuts u
OPUBOAUTH MPUMEPBI UCTIOJIB30BAHUA CTATUCTUUCCKUX
XapPaKTCPUCTHUK COBOKYIMTHOCTHU JAHHBIX: CPCAHCC 3HAYCHUC,
MOJIa, pa3Max, MeJIraHa BEIOOPKH
79. |YucnoBble MOCIEI0BATEIILHOCTH IIpoekTop, Ipusooumsv npumepoi: TOCISIOBATSILHOCTEH; YHCIOBBIX
MPC3CHTALIUS. MOCIIEZIOBATEILHOCTEH, B YACTHOCTH apu(PMETHUECKOMN U
80. |YmcioBbIe MOCIETOBATENEHOCTH PazaTouHkIi TeOMETPUUECKOH MPOTPECCHIA; HCTIOTB30BAHUS
MaTcpuajl ITOCJIeJOBATEIBHOCTEH B peaﬂbHOﬁ J’KU3HMU, 3a/1a4, B
81. |Apudmernueckas mporpeccHs [Ipoexrop, KOTOPBIX PACCMATPUBAIOTCS CYMMBI ¢ OECKOHEYHBIM
IIPE3CHTALNA. YHCJIOM CJ1araeMsbiX.
82. |Apudmerndeckas nmporpeccus Onucvléams: TIOHATHUS MOCIIEN0BATENBHOCTH, YWIEHA
TIOCJICIOBATEILHOCTH; CIIOCOOBI 3aIaHMUS
83. |ApudMerrueckas mporpeccus Pa3znarounsiii I10CIIEI0BATETHOCTH.
MaTepHral Buiyucnsame 4iaeHbl IOCIE10BaTEIbHOCTH, 3aaHHOM
84. | Apudmernyeckas nporpeccus (GopMyIIOi N-TO YIleHa MJIM PEKYPPEHTHO.
— Dopmynuposams:
85. |CyMMa N mepBbIX WICHOB apuPMETHIECKON [TpoexTop, onpedeienus;: apuhMETHIECKOI TIPOrpECCHIL,
ITpoTpeccuu — [IPC3CHTATNA. TeOMETPUIECKOMN MPOTPECCHUH;
86. |CymMa N nepBrIX WICHOB apupMeTHHecKkoi C601iCM6a YIEHOB T€OMETPHIECKON U apru()METUUECKOM
MPOrpeccuu Paznarounsrit nporpeccuii.
87. |Cymma N mepBbIX 4ICHOB apU(METHICCKOI MatepHa 3adasams apuPpMETHIECKYIO U TEOMETPUUECKYIO
[pOrpeccn MPOTPECCHH PEKYPPEHTHO.
88. |I'eomerpuyeckas mporpeccus IIpoexrop, 3anucwieame u nosicHsims HOPMYJIbI 00ILETO YIeHa
[pC3CHTANNA. apu(pMeTUYECKO U reOMEeTPUUECKON MPOTPECCHIA.
89. |['eomerpuveckas nporpeccus . 3anucviéamo u 00Kkazvi6ams: HOPMYIIbI CyMMBI N TEPBBIX
Pa3naTouHbii YJICHOB apu(PMETHIECKON ¥ TEOMETPUIECKON MPOTPeCcCuii;
90. |['eomeTpuyeckas mporpeccus MarepHan (DOPMYJIB, BHPAXAIONIHE CBOACTBA WICHOB
91. |CyMmMa N nepBbIX YIEHOB F€OMETPUUYECKOM IIpoekTop, apHMETHICCKON 1 TCOMCTPHHCCKOM NPOTPEceHu.
Boviuucasims cyMmmy O€CKOHEUHON TeOMETPHUYCCKOM
IIPOTPECCUU Npe3eHTaIIHSI. .
— ~ MPOTPECCHH, Y KOTOPOi
92. |CyMmMa N nepBbIX YIEHOB F€OMETPUUYECKOM PaspgaTounsbrit lql<1.
[IpOTpeCccuH - — Marepual [MpeacraBnsaTh 6ECKOHEYHbIE TIEPHOANIECCKUE TPOOH B
03. |CymmMma GeCKOHEYHOM reOMETPUIECKOM IIpoekTop, BHIE OGBIKHOBEHHBIX
Nporpeccuu, y KoTopoii | q | <1 IPE3CHTALHS.




94. |CymmMma OECKOHEYHOM reOMETPUIECKOM 1 Paznarounsrit
pOrpeccuu, y Kotopoii | [ <1 MaTepua
95. |(KonTpouabHasi paboTa Ne 5 o Treme 1 Paznarounsbrit
«UncsaoBbie MOCIEA0BATEILHOCTHY MaTepua
IMoBTOpeHHe U cucTeMaTH3alUA YueoHoro marepuajia. (7 4.)
06. |YmpakHeHus A HOBTOpeHHUs Kypca 9 1 M 0O6061muTh TPUOOpPETEHHBIE 3HAHUS, HABBIKK U YMEHHUS 32
KJjlacca A 9 kiacc.
97. |Ynpaxuenns wis nosropenus kypea 9 . M HayuuTbcs npuMeHaTh npHOOpeTeHHbIC 3HAHUS, YMEHUS,
Kiacca HAaBBIKH, B KOHKPETHOH JIeATEITHBHOCTH.
08. |YmpakHeHus Ui TOBTOPEHHS Kypca 9 1 IM
KJlacca
99. |YmpaxkHeHus i TOBTOPEHHS Kypca 9 1 M
KJlacca
100. |YnopaxxHeHus A7s TOBTOpeHus Kypca 9 1 M
KJjlacca
101. |YnopaxxHeHus A7s TOBTOpeHus Kypca 9 1 M
KJjlacca
102. PazpgaTounslit
HroroBasi koHTpOIbHast padoTa Ne6 1 A
MaTepual.

VI1l. Onucanue y4e6HO — METOAUYECKOT0 U MATEPUAJILHO -
TEXHHYECKOro odecrneyeHus 00pa3oBare/ibHOM
eI TeIbHOCTH

IleyarHbie mocoOuA:

1. ®epepanbHbIil rOCY1apCTBEHHBIN 00pa30BaTEIbHBIMN
CTaHJapT o01ero oopa3oBaHusI.

2. IlpumepHbI€e IpOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMsl.
Marematuka.-(CtangapThl BTOPOTO MOKOJIEHUS ).-M:
[Tpoceemenue, 2010.

3. YCTHBIE 3aHATHS 110 MaTEMATHUKE B CTApIIUX Kjaccax.
[Tocobue aist yuurens.A. . Kononos/ «Cronerre»/Mocksa,
1997

4. Obomaroliee TOBTOPEHUE B Kypce airedpbl OCHOBHOM
mikoubl/ E.A.Cemenko/Kpacnonap:Kyo6I'Y, 2002

5. OCHOBBI CTATUCTUKU U BEPOSITHOCTD/
E.A.bynumoBud/Mocksa: [Ipoda, 2008

6. Maremaruka B pebycax, KpoCCBOpAax, YaHBOP/IaX,
kpuntorpammax, 7 kinacc/C.C.XynanaBa/Mocksa: [lIkonpHas
npecca, 2003 («bubnuoreka xkypHana «MaremaTuka B
IITKOJIE» BBIMN.23)

7. Tuuypun JI.®. 3a ctpanuiiamu yueOHuKa anreOpol/

JL.® ITnuypun. — M: IIpocsemenue, 1991.




. dopMHpOBaHHE BBIUUCIUTEIIBHBIX HABBIKOB HA ypOKaxX
MaTemaTuku 5-9 xiaccel/H.H. XnesHioxk/ M.:Mnekca, 2011
JIMHUA YUeOHO-MEeTOANYEeCKHX KOMILJIEKTOB AaBTOPOB

. Anrebpa — 7 xiacc: y4eOHUK JIJIs yJanuxcsl
ob1eo0pa3oBaTebHBIX yupexaenuit/ A.I'. Mep3isk,
B.b.ITononckuii, M.C.SIkup. — M.: Benrana — I'pad, 2012.
. AnreOpa — 7 Kjacc: AUJIAKTHYECKUE MaTEepHalIbl: TocoOue
JUTSL ydaluxcs 00111eo0pa3oBaTesibHbIX yupexaeHuid/ A.l'.
Mepzisik, B.b.ITononckuii, E.M.Pabunouy, M.C. Axup. —
M.: Benrana — I'pad, 2013.

. Anre0pa — 7 knacc: meroauueckoe nocodoue/ E.B.byuko, A.T'.
Mep3snsk, B.b.ITonouckuii, M.C.Akup. — M.: Benrana —
I'pad, 2013.

. Anre6pa — 8 kacc: y4eOHUK JJIs yYaluxcst
o01eo0pa3zoBarenbHbIX yupexaeHuit/ A.I'. Mep3isik,
B.b.ITononckuii, M.C.Sxup. — M.: Benrana — I'pad, 2012.

. Anre6pa — 8 Kacc: IMIaKTUYECKUe MaTepralibl: Tocodue s

yJammxcs o011eo0pa3zoBaTeIbHBIX YUPEIKISHUM/
A.TI''Mepansk, B.b.Ilononckuit, E.M.Pabunosuu, M.C.Sxup.
— M.: Benrtana — I'pad, 2013.

. Anrebpa — 8 knacc: meronuyeckoe nocooue/ E.B.bynko, A.T.

Mepaisik, B.b.Ilononckuii, M.C.fIxup. — M.: Bentana —
I'pad, 2013.

. Anrebpa — 9 xacc: y4eOHUK IS yJaIuxcs

o0m1eo0pa3oBaTeabHbIX yupexaeHuid/ A.I'. Mep3isk,
B.b.ITononckuii, M.C.Axup. — M.: Benrana — I'pad, 2014.

. Anre6pa — 9 KJacc: AUIAKTHYCCKUC MATCPHUAJIbI: rmocobue

JUTSL ydaluxcs 001eo0pa3oBaTeIbHbIX YUPEKICHUH/
A.TI''Mepansk, B.b.Ilononckuit, E.M.Pabunosuua, M.C.Sxup.
— M.: Benrana — I'pad, 2014.

. Anrebpa — 9 knacc: metonuueckoe nocooue/ E.B.bynko, A.T'.

Mepsisik, B.b.Ilononckuii, M.C. fIxkup. — M.: Bentana —
['pad, 2014.

Texunueckue cpeacrsa oovuenus (cpeacrsa MKT)

HoyTtOyk.

NuTepakTuBHas q0cCKa.
MynpTUMEIHIHBIA TPOEKTOP.
DVD — aucku .

W

JIeMOHCTPAIIMOHHBIE TOCOOUS

=

Monenu reoMeTpudecKux Guryp.
Paznatounsiii Mmatepuan mo pasaenam anreopsl 7-9 K.

N

VIII. Ilnanupyemble pe3yabTaThl H3Yy4YeHUs] Y4eOHOI0 npeaMera «Aaredpar»

Ilo okoHuanuu usyuenus Kypca yuawuiics 0014CeH YMemn.

Aureopa - 7



Hcnonvzosams py pellIeHUN MaTEeMAaTHYECKUX 3a/1a4, UX 000CHOBAaHUH U IIPOBEPKE HAMJICHHOTO PEIICHUsI 3HAHUE O:
- HaTYpaJIbHBIX, LIEJIBIX, PALIMOHAIBHBIX, UPPALMOHAIBHBIX, ICCTBUTEIBHBIX YUCIIAX;
- CTENEHU C HATypaJIbHBIMU MOKA3aTEJISIMU U UX CBOMCTBAX;
- OJHOWICHAX U MpaBUiIax ACHCTBUN C HUMU;
- MHOTOYJIEHAX U MPABUJIAX JCUCTBUN C HUMU;
- dopMynax COKpamEHHOTO YMHOXKEHUS;
- TOXKJECTBaAX; METOJaxX J0Ka3aTeJIbCTBA TOXKJICCTB;
- JIMHEVHBIX YPABHECHUSX C OJHOM HEM3BECTHOW U METOJAX UX PEUICHUS;
- CHUCTE€Max JIByX JIMHEWMHBIX YPABHCHUH C IBYMSI HEM3BECTHBIMU U METOJIaX UX PEIICHUS.
- 8bINOJIHAMb JEUCTBUS C OJHOUYJICHAMH U MHOTOYJICHAMM
- Y3Haeamv B BRIPAKCHHUAX (POPMYJIBI COKPAIIEHHOTO YMHOXKXEHHUS U PUMEHSTD UX;
- packiaoviéams MHOTOWICHBI HA MHOKHTEIIH,
- 8bINOJHAMb TOXKIECTBEHHBIE TTPEOOPa30BaHUS LIEJIBIX ANTreOpandecKuX BhIPAKCHHM;
- 0okaszvleambs TIPOCTEHIITNE TOXKIECTBA;
- HaxoO0umbs YUCJI0 COUYCTAaHUM M YUCIIO PA3MEILCHU;
- peuiams JTMHEWHBIE YPABHECHUS C OJJHOM HEU3BECTHOM;
- peuiams CUCTEMBI ABYX JUHEHWHBIX YPaBHCHHH C JBYMS HEHU3BECTHBIMH METOIOM ITOJICTAHOBKH M METOJIOM alreOpandecKoro
CIIOKCHUS,
- peuiamsb TEKCTOBBIE 33/1a4M C TTIOMOIIBIO TUHEUHBIX YPABHEHUHN U CUCTEM;
- HaxoO0umbs PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPHIX UCIOJIB3YIOTCSI MAaTEeMaTHYECKHUE CPEJICTBA;
- co30asamb NPOAYKT (PE3yIbTaT MPOSKTHOU ACATEILHOCTH), ISl U3YUECHHUS U OMUCAHUSI KOTOPOTO UCIOJIb3YIOTCSI MATEMaTHYECKUE
CpEICTBa.
— ymemsb TIPeoOPa30BBIBATH ANTeOpaNIeCKHE BRIPAKSHUS, pEIlIaTh YPAaBHEHUS C OJTHOM IMEPEMEHHOM;
— HaxoO0umbs 00JIACTH OlpeeNieHus (PyHKIIMH, CTPOUTH rpadUKH IPSMOM MPOTIOPIIMOHAIBHOCTH M IMHEHHOW (DyHKITNH;
—  BbINOJHAMb ACUCTBUA HAJ CTEICHSIMU C HATypPaJbHBIMU MTOKA3ATEISIMH;
—  BbINOJIHAMb CIO0KEHUE, BBIUUTAHUE U YMHOKEHHE MHOTOWICHOB, PACKIAAbIBATh MHOTOWICHBI HA MHOKUTEIH;
— npumeHnams GOPMYJIIBI COKPAIIICHHOTO YMHOXEHUS B TPEOOPA30BAHUSX IEBIX BRIPAXKEHUW B MHOTOUYICHBI U B PA3JI0KEHUU
MHOTI'OYJICHOB Ha MHOKHUTEJIH;
— yMemb peUIaThb CUCTEMBI JUHEWUHBIX YPABHEHHUH C JIBYMS IEPEMEHHBIMU U MTPUMEHATH UX MIPU PEUIEHUM TEKCTOBBIX 3a/a4.

o Auredpa - 8
Hcnonvzoeams IpH pellICHUH MAaTEMAaTHYECKUX 3a/1a4, UX 000CHOBAaHHMH U MPOBEPKE HAMICHHOTO PEIICHUSI 3HAHHE O:



- anrebpanyeckoil ApoOu; OCHOBHOM CBOMCTBE Jpo0u;
- TpaBUJIaX JCUCTBUM ¢ aNreOpandecKuMH IpoOsSMU;

- CTETICHSAX C [EJBIMU TTOKA3aTEeSIMA U UX CBOHCTBAX;
- CTaHJApPTHOM BHUJIC YUCIIA;

- QyHKIMAX y=kx+b, y=x2, y= K , UX CBOMCTBaxX U rpadukax;
X

- TIOHATUU KBaJIPATHOTO KOPHSA U apu(PMETUIECKOTO KBAIPATHOTO KOPHS;

- CBOMCTBax apu(PMETHUECKUX KBaIPATHBIX KOPHEH;

- QpyHKIMH Yy =/X , €€ CBOWCTBaxX U rpaduKe;

- (opmyIe a1 KOpHEH KBaIpaTHOTO YPaBHEHHS,;

- Teopeme Buera i npuBeAEHHOTO U 00ILEro KBaJIpaTHOIO ypaBHEHUS;

- OCHOBHBIX METOJIax PEIICHMs LENbIX PALMOHAJIBHBIX YPABHEHUMN: METOJE PA3JO0KEHUS HA MHOKUTEIM U METOJAE 3aMEHBI
HEU3BECTHOM;

- METOJIE pelIeHUs JPOOHBIX pallMOHAJIbHBIX YPaBHEHUI;

- OCHOBHBIX METOJIaX PELICHUS CUCTEM PALIMOHAJIBHBIX YPABHEHUM.

- coxpawjams anredbpandeckue 1poou;

- 8bINONHAMb apu(PMETHUECKUE AEUCTBUS C AIreOpandyecKUMH APOOSIMU;

- UCNONIL308aMb CBOMCTBA CTENEHEH C LIEJIbIMU MOKA3aTENSIMHU MIPU PEILICHUH 3a]1ay;

- 3aNUCLIBAMb YNCTIA B CTAHAAPTHOM BUJIE;

- 8bLINOIHAMb TOKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHHUI;

. k .
- cmpoums rpaduky QYHKIMHA y =kx+b, y=x2, y=— M HCIONB30BaTh X CBOHCTBA IIPH PEIICHNHN 33/1aY;
X

- gviuUCIAMb ApUPMETHUECKUE KBAIPATHBIE KOPHU;
- npumeHsmsb CBOMCTBA apu(METUUECKUX KBAJAPATHBIX KOPHEH TIPH PEIICHUH 3a]1aY;
- cmpoums rpadyK QyHKIUU y =+/X U HCIOJIb30BATh €0 CBOWCTBA IIPU PEIIEHNH 3a/1a4;

- peuiams KBaIpaTHbIC YPAaBHEHUS;
- npumenams Teopemy Buera npu penieHuu 3aaay;

- peuiams 1EJbIe PAlMOHAIIbHBIC YPABHEHHSI METOJOM Pa3JI0KEHHSI HA MHOKUTEIU U METOJOM 3aMEHbI HEM3BECTHOM;

- pewams NPOOHBIC YPaBHEHMUS;

- peuiams CUCTEMBI PAIlMOHATBHBIX YPaBHECHMUIA;

- peuiams TEKCTOBBIC 3a]a4M C TIOMOIIBIO KBaJAPATHBIX U PAllMOHATILHBIX YPABHEHUN U UX CUCTEM;

- HaxoO0umbs PEIICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPHIX HUCITOIB3YIOTCS MaTeMaTHYECKHUE CPEJICTBA;



- co30asambs NPOAYKT (Pe3yabTaT MPOECKTHOM JIEATEbHOCTH ), 11l U3YUEHUS U ONUCAHUS KOTOPOTO UCIOJIb3YIOTCSI MATEMAaTHYECKUE

CpeACTBa.

— YMETb BBINOJHATH TOXKIECTBEHHbIE NPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAXKECHHI;

— HMETh NpeJICTaBlIeHnE 00 NPPALMOHATIBHBIX YUCIAX, YMETh BBIIOIHATh IPEOOPa30BaHus, COAECPKAIIMX KOPHHU;

— YMETh penaTh KBaApaTHbIE YPABHEHUS, PALlMOHAJIbHBIC YPABHEHUS U IPUMEHSATh X K PEIICHUIO 3a/1a4;

— YMETb peulaTh JUHEWHbBIE HEPABEHCTBA C OAHOM MEPEMEHHON U UX CUCTEMBI;

— MPUMEHSTHh CBOMCTBA CTENEHH C LIEJIBIM MIOKA3aTEJIEM B BBIYMCICHHUIX U TPEOOpPa30BaHUAX;

— HMMETh Ha4YaJIbHbIE MPECTABIEHUS O COOpE U IPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJISIIHOW MHTEPIpETALHH.

o Auredopa—9
Hcnonvzosams nipu pelIeHUN MaTEMaTUYECKUX 33]1a4, UX 0OOCHOBaHUM U IPOBEPKE HAIEHHOTO pElIeHHs] 3HaHHE O:

- CBOMCTBAaX YHCJIOBBIX HEPABEHCTB;

- METOJIax PELICHUs JUHEHHBIX HEPAaBEHCTB;

- CBOMCTBAxX KBaApaTUYHON (DyHKIUY;

- METOJIax PEIICHUs KBAaJPATHBIX HEPABEHCTB;

- METO/I€ MHTEPBAJIOB JIJISl PEIICHUS PAllMOHAIBHBIX HEPABEHCTB;

- METOJIaX PEIICHUS CUCTEM HEPABEHCTB;

- cBo¥icTBax U rpaduke GyHKIMU y = X" TIpU HATYPATBHOM N;

- OMNPEACICHUU U CBOWCTBAX KOPHEW CTEINECHU N;

- CTENEHX C pallMOHAIBHBIMU [TOKA3ATEISIMU U UX CBOMCTBAX;

- OIpeNEeJICHUH U OCHOBHBIX CBOMCTBaX apu(pmeTHueckoil mporpeccun; popmyse 1jsi HAXOKICHUSI CYMMBbI €€ HECKOJIBKUX MEPBBIX
YJICHOB;

- OIpEeNEeJICHUH U OCHOBHBIX CBOMCTBAaX F€OMETPUUYECKOM Iporpeccuu; GopMyie Uik HAXOKICHHUSI CYMMBbI €€ HECKOJIbKUX IEPBbIX
YJICHOB;

- dopmye a1 CyMMbl OECKOHEYHOM reOMEeTpUUECKOM MPOTrPECCUU CO 3HAMEHATENIEM, MEHbBIIIUM 110 MOJYJIIO €AMHUIIBI.

- Hcnonv306ams CBOWCTBA YUCIIOBBIX HEPABEHCTB AJIA IPe0Opa30BaHMsI HEPABEHCTB;

- 0oKa3vleamb NPOCTEHIIINE HEPABEHCTBA;

- peuwiams TUHEUHbIE HEPABEHCTBA;

- cmpoums TpaQUK KBaAPATUYHOW (PYHKIIMU U UCHOJB30BaTh €0 MpU PEIICHUH 3a/1a4;

- peuwiams KBaJIpaTHbIE HEPABEHCTBA;

- peuwiams PallMOHAJIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;



peuiamsb CUCTEMbI HCPABCHCTB,

cmpoums Tpaduk yHKIUN y = X" IpHU HATYPATBLHOM N U MCIIOJB30BaTh €ro MPHU PEIICHUY 3a/1a4;

HaxoOumsv KOPHU CTETEHU N,

UCNOIb308aMb CBOMCTBA KOPHEW CTENIEHH N IPH TOXKIECTBEHHBIX IPEOOPA30BAHUSX;

HAaxoO0umsv 3HAYEHUS CTENEHEN C pallMOHAIbHBIMU ITOKA3ATEISIMU;

- pewiamsb OCHOBHBIC 3a/1a4l Ha apU(PMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCUH;

HaxoOums cyMMy OE€CKOHEUHOM reOMETPUUECKON POrPECCUH CO 3HAMEHATENIEM, MEHBILIUM IO MOAYJIIO €IUHUIIBL;

HAxoO0umv PEICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX UCIIOJIb3YIOTCS MaTEMaTHUYECKUE CPENICTBA;
co30asambp MIPOYKT (pe3ybTaT MPOEKTHON NEATEIBHOCTH ), JUIsl U3yUEHUS U OIIMCAHUS KOTOPOTO UCIIOJIb3YIOTCS MATEMAaTUYECKHUE
CpEICTBA.



