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[IporpaMma cocTaBieHa B COOTBETCTBHH C TpeOoBaHmsMH DenepaqbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTENIFHOTO CTAaHAApPTa BTOPOTO TMOKOJIEHHS OCHOBHOTO OOIIEro o0pa3oBaHUs IO
MaTeMaTHKe:

- @enepanbHoro ['ocynapctBeHHoro OOpasoBarenbHoro CraHaapTa OCHOBHOIO OOIIETro
oOpa3oBanus (mpuka3 MwuHHCTepcTBa oOpa3oBaHus W Hayku Poccuiickoit ®emepanuu ot 17
nexabps 2014 roga Nel1897);

- Hopm ®enepansuoro 3akona «O6 obOpa3zoBanun B Poccuiickoit denepanum» «273-D3 ot
29 nexabps 2012 ropa;

- COopHMKa HOPMATUBHBIX JOKYMEHTOB. Marematnka / IIporpamMma moarorosieHa
MHCTUTYTOM CTpAaTEerMYecKUX HuccienoBaHuil B oOpasoBanuu PAQO. Hayunble pykoBoguTenu —
yieH- koppecnionaeHT PAOA. M. Konnakos, akanemuk PAO JI. I1. Ke3una, CocraBurens — E. C.
CapunoB./ M.: «IIpocsemnienue», 2012;

- [TpumepHoit mporpammbl 1Mo Kypcy anreOpbl ( 7 - 9  Kiaccel), CO31aHHON Ha OCHOBE
€IUHOW KOHIENIIMM TPEToJlaBaHusl MaTeMaTHKU B CpeaHEl IKojie, pa3padoTaHHOM
A.I''Mepsmnsixom, B.b.ITonmonckum, M.C. SAxupom, J[.A. HoMHUpOBCKMM, BKJIIOYEHHBIX B CHCTEMY
«Anropumt ycnexa» (M.: Benrtana-I'pad, 2014) m oGecneuena YMK mis 7-9-ro kmaccoB
«Anrebpa - 7», «Anredpa - 8» u «Anredpa - 9/ A.I''Mep3nsak, B.b.Ilononckuii, M.C.Sxup/M.:
Benrana-I'pad, 2014.

B naHHBIX NOKyMEHTAaX YYMTHIBAIOTCS OCHOBHBIE MJIeW M MOJokeHus lIporpammel pa3BuTHs U
(GbopMHpOBaHUS YHHUBEPCAJIBHBIX YYEOHBIX JEHCTBUH JIi OCHOBHOIO 0OOHIero o0Opa3oBaHHS.
Co3HaTenbHOE OBJIA/ICHUE YUAIIUMUCS CUCTEMOM airedpandeckux 3HaHUN U yMEHUN HEOOXOAMMO
B IIOBCEHEBHOM KU3HU [T U3YYEHHS CMEXXHBIX TUCHUILIUH U IPOIOJIKEHUS 00pa30BaHusl.
[IpakTrueckass 3HaYUMOCTh IIKOJBLHOTO Kypca anreOpbl o0yciioBiIeHa TeM, 4YTOo €€ OOBEeKTOM
ABJIAIOTCSI KOJMYECTBEHHbIE OTHOLIEHMsI NEHCTBUTEIBHOrO MHpa. MaTemaTuyeckasl MOATOTOBKA
Heo0XoaAuMa Il NOHUMAaHMs MPUHIMIIOB YCTPONCTBA M HCIOJIB30BAHUS COBPEMEHHON TEXHMKH,
BOCTIPHSITHS HAyYHBIX M TEXHMYECKUX MOHATHN W uaei. MaTeMaThka SBISIETCS S3bIKOM HAyKH U
TexHUKU. C €€ MOMOIIBI0 MOJEIUPYIOTCS U M3Y4YaroTcs SIBJIEHUS U MPOLECCHI, IPOUCXOALINE B
IpUpOJIE.

Anrebpa SBISETCS OJHUM U3 OMIOPHBIX IPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ECIIeUNBACT H3yUCHUE
ApYrux JUCLMIUIMH. B mepByro ouepelb 3TO OTHOCUTCS K IPEIMETaM €CTECTBEHHO - HAay4yHOIO
IIUKJIa, B YaCTHOCTH K (pr3mke, nHPoOpMaTrke. Pa3BuTHe JOrMYECKOr0 MBIIUICHUS YYAIIUXCS TPU
o0y4yeHHH anredpe crnocoOCTBYET YCBOCHMIO NMPEAMETOB I'yMaHUTApHOro Lukia. [IpakTuueckue
YMEHHUS U HaBBIKH aJIreOpanyeckoro xapakrepa HeoOXOAMMBI AJIs TPYIOBOM U NMpodeccuoHanbHOM
MOATOTOBKH HIKOJIbHUKOB.

PazButne y ydammxcsi NpPaBWIBHBIX HPEJACTABICHUH O CYIIHOCTH U  IPOUCXOKICHUU
anredpandyeckux aOCTPaKIMi, COOTHOIIEHUWU PEATBHOTO M HACAIBHOI0, XapakTepe OTpa)KeHUs
MaTeMaTU4eCKO HayKOH SIBJICHUH U MPOLIECCOB PEaJbHOT0 MHUPA, MECTE alNreOphl B CUCTEME HayK
U pOJIM MAaTEeMAaTUYECKOr0 MOJEIUPOBAaHUS B HAy4YHOM IIO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MHPOBO33PEHHS y4aIUXCsS M KA4eCTB MBIIUICHUS, HEOOXOIUMBIX IS
aJlanTaluu B COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIIECTBE.

TpeOyst OT ydamMxcs YMCTBEHHBIX M BOJIEBBIX YCWJIMM, KOHLIEHTPAllMM BHUMAHMSI, aKTUBHOCTU
pa3BUTOr0 BOOOpaXKeHMs, airedpa pa3BUBAE€T HPABCTBEHHBIE YEPThl JUYHOCTH (HACTOWYMBOCTD,
LEJICYCTPEMIIEHHOCTb, ~ TBOPYECKYI)  aKTHUBHOCTb,  CAMOCTOSITEJIBHOCTb,  OTBETCTBEHHOCTb,
TpyzAoio0ue, TUCHUILUIUHY U KPUTUYHOCTh MBIIIJICHHUS) U YMEHHE apryMEHTHPOBAHO OTCTaMBATh
CBOU B3IVIAJbI U YOEXKIEHUS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHbIE PELLICHHUS.
N3yuenne anreOpbl, (yHKIUIH, BEPOSITHOCTH M CTAaTUCTUKH CYIIECTBEHHO PACIIUPSET KPYrozop
yualuxcs, 3HaKoMs X ¢ HHAYKIUEeH U aenykuueid, 0000IIeHneM U KOHKpEeTU3aluei, aHaau3oM 1
CUHTE30M, KJacCUPHUKalueldl M CcUcTeMaTuzaluen, adcTparupoBaHHEM, aHAJOrHMel. AKTHUBHOE
MCTIOJIB30BaHUE 3a/1a4 Ha BCEX ATamax yuyeOHOTO IMpoLecca Pa3BHBAET TBOPUYECKHE CIIOCOOHOCTH
HIKOJIbHUKOB.

W3yuenne anreOpsl Mo3BONIsIET (POPMUPOBATH YMEHUS M HABBIKM YMCTBEHHOTO Tpyaa —
IUTAaHUPOBaHKUE CBOEH pabOThl, MOMCK PALIMOHAIBHBIX MyTel €€ BBIIOJIHEHUS, KpUTHUYECKas OLIEHKa
pe3ynbraToB. B mponecce usydeHust anreOpbl LIKOJIBHUKH JOJDKHBI HAay4HUTHCS H3JIaraTb CBOU



MBICJIM SICHO U MCYEPIMBIBAIOIIE, JTAKOHUYHO M EMKO, TPHOOPECTH HABBIKM YETKOT0, AKKYPaTHOTO U
IPAMOTHOI'O BBIITOJIHEHHSI MAaTEMAaTUYECKUX 3AIIACEH.

Baxmueiield 3ajayeil MKOIBHOTO Kypca ajreOphl SIBISETCS Pa3BUTHE JIOTMYECKOTO MBIIUICHUS
yuamuxcs. CaMu 00bEKTbl MaTEMAaTUYECKUX YMO3aKIIOUEHUH U MPUHATHIE B ayireOpe IpaBuia ux
KOHCTPYUPOBAHHS CHOCOOCTBYIOT ()OPMHUPOBAHMIO YyMEHHII OOOCHOBBIBAaTH U JIOKa3bIBATh
CYXJICHHs, NPUBOAMUTH YETKUE ONPEIECICHMs, Pa3BUBAIOT JIOTMYECKYI0 MHTYMIMIO, KPaTKO M
HaIJISIIHO PAcCKphIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHUHM U y4yaT MX IPUMEHEHMIO. TeM caMbiM
aire0pa 3aHUMaeT OJJHO U3 BEIYyLIMX MECT B (POPMUPOBAHMM HAYyYHO-TEOPETUUYECKOI'O MBIIUICHUS
IIKOJIbHUKOB. PackpbiBasi BHYTPEHHIOI TapMOHMIO MaTeMAaTUKH, (GOpMUPYs TOHUMaHHE KPAcOThI U
U3AIIeCTBa MaTEMAaTUYECKUX PACCYXIEHUH, anreOpa BHOCUT 3HAUYUTENILHBIN BKIIAJ B 3CTETHUECKOE
BOCIIMTAHUE yUaIIUXCH.

|.ITosicHuTEIbHAS 3aIIMCKa

Kypc anre0pst 7 - 9 ximaccoB sBisieTcss 0a30BBIM ISl MATEMATUYECKOTO 00pa30BaHUs U Pa3BUTHUS
IIKOJILHUKOB. AnreOpanyeckre 3HaHUs HeOOXOIUMBI AJid M3y4deHHs] reoMeTpun B 7 - 9 Kiaccax,
anredpsl 1 MaTeMaTuueckoro ananu3a B 10 - 11 kiaccax, a Takke U3y4eHUs] CMEKHbBIX JTUCIUIUINH.
[Ipy >TOM YYHUTHIBAIOTCS JOMHUHHPYIOIIME WJEW W TOJOXKECHHUS TPOrpaMMbI DPa3BUTHS U
(GbopMUpOBaHUS YHUBEPCAIBHBIX Y4eOHBIX JEHCTBHI AJii OCHOBHOTrO 00IIero oo6pa3oBaHus,
KOTOpble  oOecreunBalOT  (HOPMUPOBAHHE  POCCHMCKONM  TPaXKIAHCKOW  HMJICHTHYHOCTH,
KOMMYHHUKATHBHBIX KaU€CTB JJUYHOCTH U CIIOCOOCTBYIOT (POPMUPOBAHUIO KIFOYEBOM KOMIIETCHIIUN
- YMeHUsl yUUmuCs.

B ocHoBy Hacrosimeii mporpaMMmbl mojoxkeHO DyHIaMEHTaIbHOE SIIPO COACPKAHUSA OOIIEro
oOpa3oBaHusi, TpeOOBaHUSA K pe3ylbTaTaM OCBOCHHS 00pazoBaTENbHON MpPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHMsI, MPEACTABICHHBIE B (elepaibHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe OCHOBHOIro oOmiero o0pa3oBaHusi, ¢ Yy4ETOM IPEEMCTBEHHOCTH C IPUMEPHBIMU
[porpaMMamMH i Ha4aJlbHOTO 00111ero 00pa3oBaHus 10 MaTeMaTHKE.

[lpakTyeckass 3HAYUMOCTH IIKOJIBHOTO Kypca anreOpbl 7- 9 KIIAaCCOB COCTOMT B TOM, 4YTO
MPEIMETOM €ro U3y4eHUs SBISIOTCS KOJUYECTBEHHbIE OTHOILIEHUS U MPOLECCHl pealbHOro MHUpa,
ONHCAaHHbIE MaTeMaTHUYECKUMHU MoJeIsIMH. B coBpeMeHHOM 00IecTBE MaTeMaThyeckas
MOJATOTOBKA HEOOXOAMMAa KaKIOMY YeNIOBEKY, TaK Kak MaTeMaTHKa MPHUCYTCTBYET BO BceX cepax
YeJIOBEUECKON NESITESIILHOCTH.

OnHOM W3 OCHOBHBIX IIeJiel M3ydeHUs anreOpbl sBISETCS pa3BUTHE MBIIIIEHUs. B mpoiecce
u3ydeHus anredpbl (GOpMUPYETCS JIOTUYECKOE W aJrOPUTMHUYECKOE MBIILICHHE, a TaKKe TaKue
KaueCTBa MBIIIICHUS, KaK CHUJIa M THOKOCTh, KOHCTPYKTHBHOCTh M KPUTHYHOCTb. J[J1s1 amanTanuu B
COBpPEMEHHOM HH(OPMAIIMOHHOM OOIIEeCTBE BaXHBIM (AKTOPOM SBISIETCS  (POPMUPOBAHUE
MaTEeMaTHYECKOTO CTHJIS MBITIUICHHSI, BKITIOUAIOIIETO B CEOsI MHAYKIIMIO U ASAYKIHI0, 0000IIeHNE 1
KOHKPETH3aIUIO, aHalh3 W CHHTE3, KIacCH(PHKAIMI0 M CHCTeMaTH3alllio, abCcTparupoBaHHE H
aHAJIOTHIO.

OO0Oyuenue anreOpe MaéT BO3MOXKHOCTh YYAIIUMCS HAYYUTHCS TUIAHUPOBATH CBOIO ACSTEIBHOCTD,
KPUTHYECKH OLIEHUBAThH €€, MPUHUMATh CaMOCTOSITENIbHBIE PEIIeHUs, OTCTAauBaTh CBOM B3IJISJBI U
yoexxaeHus. Yuamuecs, B IpoIecce M3y4eHHUs aiareOpbl, ydarcs H3j1araTh CBOM MBICIH SICHO U
UCYEPIIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO BBIMOJTHEHHUS MAaTEMaTHYECKUX
3amMcei, Mpu TOM HCIOIb30BAaHHE MAaTEMAaTUYECKOTO SA3bIKa MO3BOJISIET pa3BUBaTh y MIKOJILHUKOB
I'PaMOTHYIO YCTHYIO M TUCEMEHHYIO PEYb.

dopmupyeT y ydanmxcs mnpeacTaBieHrne o0 anredpe Kak 4acTH OOIIeUeIOBEYECKON KyIbTYphl U
3HAKOMCTBO C HCTOpHEN pa3BUTHs aireOpbl KaKk HAyKd. 3HAYMUTEIbHOE BHUMAHHME B HM3JI0KEHUU
TEOPETUYECKOT0 MaTepHaja Kypca YAENseTCs ero MOTHBAIUH, PACKPBITHIO CYTH OCHOBHBIX
MOHATUH, uaeH, MeTogoB. OOydeHHe MOCTPOCHO Ha 0a3e TEOPUHU Pa3BUBAIOIIETO OOYYCHHsI, UTO
TOCTUTAeTCI OCOOCHHOCTSMH M3JI0KEHUS TEOPETHYECKOTO MarTepHuajga W yIpaKHEHHSIMH Ha
CpaBHEHME, aHaJIU3, BbIIEJICHUE TJIaBHOTO, YCTAHOBIICHUE CBSI3EH, KiIacCHU(PHUKAIUIO, 00001IIeHIEe U
cuctemaruzanuio. Ocobo aKIEHTUPYIOTCS COAepKATEIbHOE PACKPBITHE MATEMAaTHYECKUX TIOHATHUH,
TOJIKOBAaHHE CYIIIHOCTH MaTEeMaTHUYECKHX METOJOB M O0JacTH HMX MPUMEHEHHsS JAEMOHCTPAIUS
BO3MOXXHOCTEHl TMPUMEHEHUS TEOPETHYECKMX 3HAHWM M pelleHHs pa3HOOOpa3HbIX 3ajad
MPHUKIATHOTO XapaKTepa, HANpHUMEp PEIICHUsS TEKCTOBBIX 3aJa4, JCHEKHBIX U IPOIEHTHBIX
pacdeToB, YMEHHUE MOJIB30BATHCS KOJIHMUECTBEHHOW MH(OpMAIHE, peICTaBICHHON B Pa3INYHbIX



dopmax, ymenue unrtath rpaduku. Oco3HaHHE 00LIETO, CYIIECTBEHHOTO SBIISICTCSI OCHOBHOM 0a30i
AJid peICHUA yl'[pa)KHeHHfI. Baxxno MNPUBOJAUTL ACTAJIBHBIC IMOACHCHHUA K PCIICHHUIO TUIIOBBIX
YOpaXHEHUH. OTUM pPACKpHIBAETCS CYThb METOJA, IOAXO0Ja, IpEelaracTcsl ajJropuT™M WIH
IBPUCTHYECKAS CXEMa PEIICHUS YIPAXKHEHUH OIPE/ICIICHHOTO TUIIA.

B OCHOBY HaCTOSIH.[efI nporpamMmbl IMOJOXCHBI NCAArOru4CeCKUC W AUAAKTHYCCKUC IMPUHIIUIIBL
BapUATHBHOIO pAa3BUBAIOIICTO 00pa30BaHMs, H3JIOKEHHbIC B KOHICHIUK 00pa3oBaTeIbHON
ImporpamMmabl «HepCHeKTI/IBHaﬂ KoJIa», U COBPECMECHHBIC TUIAKTUKO-TICUXOJIOTHYCCKNEC TCHACHIIUHU,
CBsI3aHHBIE C BapHATHBHBIM pa3BUBAIONINM 00pazoBanueM u TpedoBanusmMu OI'OC.

A JInaaocTHO OPHUCHTHUPOBAHHBIC IMPUHIUIIBL: IIPUHIOUIT aJallTUBHOCTH, IIPHUHIHWII PA3BUTHUA;
MPUHIUI KOM(GOPTHOCTH TpoIiecca 00yIeHHUSI.

b. KynbTypHO OpHEHTHpPOBAHHBIC MPHHIMIIBI: MPHHIMI [IETOCTHON KAPTUHBI MHUpA; MPHUHIIUI
HCJIOCTHOCTH COACPIKAHUSA O6paSOBaHI/I$[; NpUHOUIT CHUCTCMATHYHOCTH, HNPHUHOUII CMBICJIOBOI'O
OTHOIICHHS K MUPY; TPUHLIUI OPUESHTUPOBOYHOHN (DYHKIIMU 3HAHHMI; IPUHIIUI OMOPHI HAa KYJIBTYPY
KaK MHPOBO33pPEHHE U KAK KyJIbTYPHBIM CTEPEOTHII.

B. JIesITENbHOCTHO OpPUEHTUPOBAHHBIE MPUHLMIBL TMPUHIUI OOy4YEeHUS JEATEIbHOCTH;
HPUHIMIT YIPABISIEMOr0 MEpexofa OT ACATSIBHOCTH B y4eOHOH CHTyalluu K JAEATEIBHOCTH B
’KU3HEHHOM CUTYalluu; MPUHIIKII [IEPEX0/ia OT COBMECTHON Yy4eOHO-I103HABATEIILHOM IS TEIbHOCTH
K CAaMOCTOSTEIIBHON JICATEIBHOCTH Y4Jalerocs (30Ha OiKalIliero pa3BUTHsI); IPUHIUIT OIIOPbI HA
HPOLECCHI CIIOHTAHHOTO Pa3BUTHS; IPUHIUIT (JOPMUPOBAHHS TIOTPEOHOCTH B TBOPYECTBE M YMEHUI
TBOPYECTBA.

MatemaTtnueckoe o0Opa3oBaHHE SIBISETCS O00s3aTENbHONM M HEOThEMJIEMOW YacThio 0O0IIero
o0Opa3oBaHUS Ha BCEX CTYNMEHSX MIKOJbIL. OOydeHrne MaTeMaTHKE B OCHOBHOH IITKOJIE HAMPABICHO
Ha JOCTH)KEHUE CIEAYIOIINX Yeel:

1) 6 HanpaeIeHUuU TUYHOCIMHO20 PA36UMUSL:

. ®opMHUpOBaHUE MPEICTABICHUNA O MATEMATHUKE KaK YacTH 00ILEeYeI0BEUECKON KYIbTYpBI, O
3HaYMMOCTH MaTEMAaTUKHU B Pa3BUTHH LUBWIIN3ALUU U COBPEMEHHOT'O OOIIECTBA;

. Pa3zBuTHe J1OrMYecKOro W KPUTHYECKOTO MBINUICHUS, KYJIbTYpPbl PEuYH, CIOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY;

. ®opMupOBaHNE WHTEIUIEKTYaJIbHOW YECTHOCTH M OOBEKTUBHOCTH, CHOCOOHOCTH K
MIPEOI0JICHUIO MBICITUTENIbHBIX CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OMBITA;

. Bocnutanue kauecTB  JIMYHOCTH, OOECHEYMBAIOUIMX  COLMAIBHYHO  MOOMJIBHOCTb,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIE PEILICHHS;

. ®opMupOBaHME KAuyeCTB MBIIUICHUS, HEOOXOMUMBIX ISl aJanTallid B COBPEMEHHOM
MH($OpPMaLlOHHOM OOLIECTBE;

. Pa3BuTtne nHTEpeca Kk MaTeMaTHYECKOMY TBOPUECTBY U MaTEMaTHUECKUX CIIOCOOHOCTEH;

2) 8 MemanpeomMemHOM HanpasieHuu:

. Pa3zButue mnpexacraBieHUd O MaTeMaTHKE Kak (opMe ONUCaHHUS W METOJAE MO3HAHUSA

JNCHCTBUTENLHOCTH, CO3JaHHE YCIOBUH IS NPUOOPETCHHS  IMEPBOHAYAIBHOTO  OIBITA
MaTEMaTH4CCKOI0 MOACIIMPOBAHUAA,

. dopMupoBaHue OOMIUX CIOCOOOB WHTEIUICKTYaJbHON MESITEIBHOCTH, XapaKTEPHBIX IS
MaTEMaTHKH U SBISIONIUXCS OCHOBOW MMO3HABATEIBHON KYJIbTYPbI, 3HAYMMOMN ISl pa3UYHbBIX cep
YEJIOBEUCCKOM NCATEIbHOCTH;

3) 8 NPEOMEeMHOM HANPAaBLeHUU:

. OBnazneHre MaTeMaTHUYECKUMU 3HAHUSIMU U YMEHHUSIMHU, HEOOXOAUMBIMU JJISI IPOIOJKEHUS
o0pa3oBaHUs, H3YYCHHUS CMEKHBIX TUCIUTUIHH, TPUMECHEHHUS B TIOBCETHEBHOM JKU3HH,

. Coznanue (QyHmaameHta aJii MaTeMAaTUYECKOrOo pa3BUTHUS, (OPMHUPOBAHUS MEXaHU3MOB

MBIIIJICHUS, XapaKTCPHBIX IJIA MaTeMaTHYEeCKOM ACATCIIBHOCTH.

B opranmsanum yueOHO - BOCHHTATEIBHOTO IpoOIiecca BaKHYIO pOJb WIrparoT 3agaud. OHH
SBIISIIOTCS U 1IEJIBIO, M CPEJCTBOM 00yueHUs. BakKHBIM yCIOBHEM MPAaBUIBHON OpraHU3alUU 3TOTO
npoliecca sIBJISeTCsl BHIOOP palMOHAJIbHONW CHCTEMBbl METOJOB U MPHEMOB OOy4YeHMs, Creunu(puKu
pemaemMbIx 00pa30BaTENIbHBIX U BOCIIUTATEIbHbIX 3a/1au.

[lenpro n3ydeHus Kypca MaTeMaTUKe B 7 - 9 Kiaccax sIBISETCS pa3BUTHE BBIYHACIUTENBHBIX YMEHUI



JI0 YpOBHS, TO3BOJISIONIETO YBEPEHHO HCIIONB30BAaTh MX MPH PEIICHUU 337a4 MaTeMaTUKU H
CMEXHBIX NPEIMETOB, YCBOCHHE ammapara ypaBHEHH M HEPaBEHCTB KaK OCHOBHOT'O CpEJCTBa
MaTEeMaTHYeCKOr0 MOJEIHUPOBAHMUSA 33/Jad, OCYIIECTBIEHHE (YHKIIMOHANBFHON MOATOTOBKU
mKoIbHUKOB. Kypc xapakTepusyeTcsi MOBBIIIEHHEM TEOPETHYECKOrO0 YpPOBHS OOydeHHs,
MOCTETIEHHBIM YCWJIMEM pOJH TEOPETUYECKUX OOOOIIEeHUH U JNEAYKTUBHBIX 3aKIIOYCHHIA.

[IpuknaaHas HaMpPaBIEHHOCTh PACKPHIBAET BO3MOXXHOCTh M3Y4aTh M PEIIaTh MPAKTHUUECKUE 3a/IaUH.
B ocHOBe mocTpoeHMs HaHHOTO Kypca JISKUT HAes 'yMaHU3alUd OOYyYeHHs, COOTBETCTBYIOIIAS
COBPEMEHHBIM TIPEACTABICHUSAM O LEIAX IIKOJBHOTO O0pa3oBaHMA M yJelsomas ocodoe
BHHMaHHE JIMYHOCTH YUYCHHKA, €0 HHTEPECaM U CIIOCOOHOCTSM.

[IpenyaraeMplii Kypc MO3BOJISIET OOECTIEYMTh (OPMHPOBAHUE KAK npedmMemuvblX YMEHHH, TaK H
VHUBEPCANbHLIX  Y4eOHbIX  Oelicmeuti IIKOJIBHUKOB, a TakXe CHOCOOCTBYET JIOCTHIKECHUIO
onpeaenéHHbX BO @I'OC TUYHOCTHBIX PE3YIbTATOB, KOTOPHIE B JaJbHEUIIIEM MO3BOJAT YHaTUMCS
MIPUMEHSTH MOJyYSHHbIE 3HAHUS M YMEHUS JJIsl PEIICHUS pa3IMuHbIX KU3HEHHBIX 3a/1a4.

B xypce anreOpbl MOJKHO BBIICIHTH CIIEIYIOIINE OCHOBHBIE COJIEPKATENbHBIC IMHUN: apu(MeTHKa;
anreOpa; (QyHKIMH; BEPOATHOCTh M CTAaTHCTUKA. Hapsgy ¢ 9TUM B coiepiKaHWE BKIIOUEHBI JBa
JOMOJTHUTEIBHBIX ~ METOJIOJIOTHUECKUX  pas3fena: JIOTMKAa W MHOXKECTBAa; MaTeMaTHKa B
HUCTOPUYECKOM pa3BUTHH, YTO CBS3aHO C peajm3amuedl menel OOIIEHHTENIEKTYyalbHOTO |
OOIIEKYNIbTYpHOTO  pa3BuTHs  yuyammxcs. CopepkaHue  KaXIOro W3 OTHX  Pa3JeloB
pa3BOpayMBaeTCS B COACPKATEIbHO-METOINYECKYIO JIMHHIO, MPOHU3BIBAIOIIYI0 BCE OCHOBHBIC
cozepxareibHble TUHUH. [Ipu sToM mepBas nuHUS — «JIOTHKAa U MHOXKECTBa» — CIY)KUT IIETTH
OBJIA/ICHUS YYAIUMHUCS HEKOTOPBIMU 3JIEMEHTAaMHM YHHUBEPCAJIBHOI'O MaTEeMaTHUECKOrO s3bIKa,
BTOpass — «Marematnka B HCTOPHYECKOM DPAa3BHUTHM» — CIIOCOOCTBYET  CO3IaHUIO
OOIIEKYJIBTYPHOT 0, TyMaHUTAPHOTO (pOHA U3YyUCHHUS Kypca.

l. OO6m1as xapakTepucTrka ydeOHOro npeamMera «Anreopar

Hacrosimass mporpamMma 1o MaTeMaTUKE [UJIi OCHOBHOM IIKOJBI  SIBJSIETCS JIOTUYECKUM
npojoibkeHneM mporpammbl  «llepcriekTuBHas 1IKoNa» AN HAdyaldbHOMW IIKOJNBI, a TakKkKe
npojo/bkeHueM Kypca «Marematuka» 5-6 Kkiacca M BMECTE C HEM COCTaBiIsIeT ONMCAHUE
HEMPEPHIBHOTO Kypca MaTeMaTHKH ¢ 1 -ro mo 9-it kinace obmeodpazoBaTensHoi mikosl mo GI'OC.
B ocHoBe comepxaHusi 00ydeHHsS MaTEeMaTHKE JIEKUT OBJAJCHUE YYAIIUMHCS CIEAYIOIUMU
BHUJaMU KOMIIETEHIIUH: MPEIMETHOM, KOMMYHUKATUBHOM, OpraHu3alMOHHOMN u
o0mmeKkybTypHOM. B

COOTBETCTBUH C OITUMHU BHUJAMU KOMIIETEHIUW BBIJICIICHBI TJABHBIE COJEP)KATEIbHO-IICICBBIC
HATpPAaBIICHUS PA3BUTHUS YUAIIUXCS CPEACTBAMH TpeaMeTa «MaTeMaTHKa.

[Ipenmetnass komnereHuus. [lom mnpeaMeTHON KOMIIETEHIMENW TOHUMAETCA OCBEIOMIIEHHOCTh
IIKOJIBHUKOB O CHCTEME OCHOBHBIX MaTEeMaTHYECKUX MIPEJICTABICHUM U OBJIAJCHHE WMH
HEOOXOIUMBIMH TMPEAMETHBIMH yMeHUAMH. DopMupyrloTca cleayomme o0pasyiolue 3Ty
KOMIIETCHIIMIO TPEJACTABICHHUS: O MAaTEMaTHUYeCKOM SI3bIK€ KaK CpPEJCTBE  BBIPAKCHUS
MaTeMaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM M T.A.; O MaTEMaTUYECKOM MOJEIMPOBAHUU KaK
OTHOM W3 BaXXHBIX METOJIOB IMO3HaHUS Mupa. DOPMHUPYIOTCA CIEIyIONMe O00pa3yloIlmue 3Ty
KOMIIETCHIIMIO YMEHHsSI: CO37aBaTh MPOCTEUIINE MaTeMaTHYeCKUe MOJENH, padoTaTh ¢ HUMH U
MHTEPIPETHPOBATh TOJYYCHHBIC PE3YIbTaThl, MPUOOpETaTh W CUCTEMATU3UPOBATH 3HAHUSI O
croco0ax pemieHus MaTeMaTHYeCKuX 3a7ad, a TakKe MPUMEHSATh 3TU 3HAHWA U YMEHUS A
pelIeHUs MHOTHX KU3HEHHBIX 3a/1a4.

KomMmynukatuBHass komnereHuus. I[log KOMMYHUKAaTMBHOM  KOMIIETCHIIMEW TMOHMMAETCS
c(OpPMUPOBAHHOCTh YMEHHS SICHO M YETKO M3JIaraTh CBOW MBICITH, CTPOUTH apryMEHTHPOBAHHBIE
pacCyXJeHHUsI, BECTH JHUAJIOT, BOCIPUHHUMAS TOYKY 3pPEHHS COOCCETHHMKAa M B TO K€ BpEeMs
noABeprasg €€ KpUTUYECKOMY aHaju3y, OTCTauBaTh (IIPU HEOOXOIUMOCTH) CBOIO TOUKY 3pEHWUS,
BBICTpamBas cuUcTeMy aprymeHtanuud. GopMupyrorcs oOpa3yooliye 3Ty KOMIETEHIIMI0 YMEHHs, a
TaK)K€ YMEHUSI M3BJIEKaTh MH(POPMAIMIO M3 PAa3HOTO pOJa MCTOYHHKOB, MPE0oOpa3oBbIBas €€ TP
HEOO0XOAUMOCTH B JIpyTrue GOpMBI (TEKCTHI, TAOJIUIIBI, CXEMBI H T.JI.).

OpranuzanuonHas  komnereHuus. [log  opraHu3alMOHHONM  KOMIETEHIMEH  MOHUMAETCA
c(OPMUPOBAHHOCTh YMECHHSI CAMOCTOSTEIHPHO HAXOAWTh U MPHUCBANBATh HEOOXOIUMBIC YUAIITHMCSI
HOBBbIE 3HaHUA. QDOPMHUPYIOTCS CIEyIOIMEe O0pa3yrolmue 3Ty KOMIETCHLUI0 YMEHHUS:
CaMOCTOSITENIbHO CTaBUTh yUeOHYIO 3aaa4y (11eJ1b), pa30ouBaTh €€ Ha COCTaBHBIC YaCTH, HA KOTOPBIX



OyIeT OCHOBBIBAThCS MpOLECC €€ pelIeHUs, aHaJU3UPOBaTh PE3yNIbTaT JIeUCTBUS, BBISBISATH
JOTMYIICHHBIE OMMUOKH U HETOYHOCTH, MCTIPABIATh UX U MPEJCTABIATH MOJYyYEHHBIN PE3ylbTaT B
bopme, JTETKO JOCTYITHON AJIst BOCIIPUATHUS APYTHUX JIFOJCH.

OOmexkynbTypHass  kKoMmreTreHmus. [lox  OOMIEKYyJbTYpHOM  KOMIETEHIMEW  MMOHUMAETCS
OCBEJJOMJICHHOCTb HIKOJBHUKOB O MAaTEeMaTHKE KaK 3JEMEHTE OOIEUeIOBEYEeCKON KYIbTYpHI, €&
MECTE€ B CHUCTEME JPYTUX HayK, a Takke €€ pOJM B pa3BUTUHU IPEICTABICHUN YEJIOBEUECTBA O
LEJIOCTHOW KapTuHe Mupa. DOpMHUpYIOTCS cieayloliue o0pa3yrolue 3Ty KOMIIETEHLHUIO
Mpe/ICTaBICHUs: 00 ypOBHE PAa3BUTHS MaTEMAaTHKU Ha Pa3HBIX UCTOPHUECKHX dTamax; O BBHICOKOH
MPAKTUYECKOW 3HAYMMOCTH MAaTeMaTHKHU C TOYKH 3PEHHS CO3/JaHMsI U PAa3BUTHUS MaTEpPHATHHOU
KYJIBTYPBl YEJIOBEYECTBA, a TAKXKE O BAKHON PO MaTEMaTHUKU C TOYKU 3peHHs] ()OPMUPOBAHHUU
TaKUX BAXKHEUIIUX YEpPT JUYHOCTH, KAaK HE3aBUCUMOCTh M KPUTHYHOCTH MBILUICHUS, BOJSA U
HAaCTOWYUBOCTb B JJOCTHKEHUU LIETH U JP.

Cooepoicanue mamemamuieckoeo 00pazoéaHusi B OCHOBHOM IIKoNie (OPMUPYETCS Ha OCHOBE
(GyHIIaMEHTaIbHOIO sJipa UIKOJBHOTO MaTeMaTHyeckoro oOpaszoBaHus. B mporpamme oHO
IIPEJICTABIEHO B BHJAE COBOKYIIHOCTH COJEP/KATEJIbHBIX pa3[esioB, KOHKPETH3UPYIOLIMX
COOTBETCTBYIOIIUE OJOKM (YHIAMEHTAIbHOTO sApa TMPUMEHUTENIIBHO K OCHOBHOM HIKOJE.
[Iporpamma pernameHTHpyeT 00beM MaTepuaia, 00s3aTeabHOr0 JUIsl U3y4eHHs] B OCHOBHOM IIKOJIE,
a TaK»Ke JAaeT ero paclnpeneieHue Mexay

5— 6 u 7—9 knaccamu.

CopepxaHrie MaTEMaTUYECKOr0 00pa30BaHMs B OCHOBHOM IIKOJIE€ BKIIIOYAET CIEAYIOIINE pa3aeibl:
apugmemuxa, aneebpa, QyHKyuu, 6eposmMHOCMb U cmamucmuka, 2eomempus. Hapsgy ¢ 5TUM B
HEro BKJIOYEHBI JBa JOMOJHUTEIBHBIX pa3fieNa: J02UKA U MHOMCeCmed, MamemMamurd 6
UCTMOPpUYEeCKOM pa3éumuu, 4YTO CBS3aHO C pealu3aluen Lenell OOIIEUHTEUIEKTYalbHOTO U
OOIIeKynpTypHOTO  pa3BuTHs  yuyammxcsa. CoaepkaHue KaXJAOro M3 JITUX  Pas3felioB
pa3BopauMBaeTCs B COAEPKATEIHbHO-METOIUYECKYIO JIMHUIO, MPOHU3BIBAIOIIYIO BCE OCHOBHBIE
pa3enbl CoAepKaHUsl MATeMaTHIECKOro 00pa3oBaHus Ha TaHHOM CTYIEeHU 00 yUeHUsI.

Conepxanne paznena «ApudMeTHKa» CIYKUT 0a30d Ui JaTbHEWIIEro H3yYCHHS YJaluuMUCS
MaTEeMaTHKH, CIOCOOCTBYET PAa3BUTHIO HX JIOTHUECKOTO MBIIUICHHUS, (HOPMHUPOBAHHUIO YMEHUS
MIOJIb30BATHCSl ANTOPHUTMAMH, a TaKKe MPUOOPETECHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMEBIX B
MOBCETHEBHOM *KM3HU. Pa3BUTHE MOHATHUS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIlMOHAIBHBIMU
U UPpaAlMOHANIBHBIMUA YUCJIaMU, (POPMHUPOBAHHEM MEPBUYHBIX MPEJICTABICHUHN O AEHCTBUTEIHLHOM
quciie. 3aBeplleHUE YUCIOBOM JMHMU (CHUCTEMAaTU3allis CBEACHUNM O JEWCTBUTENBHBIX YMCIAX, O
KOMIUIEKCHBIX YHCIIaX), TaK e Kak U 0oJiee CI0XKHBIE BOMPOCHl apudmeTuku (anroput™ EBkinna,
OCHOBHas TeopemMa apu(hMETHUKH), OTHECCHO K CTYIIEHU O0IIETO CpeaHero (ITOJIHOT0) 00pa30BaHusI.

Copepxanue pasnena «Anredpa» HampapiIeHO Ha (POPMHUPOBAHUE y YYAIIUXCS MAaTEMaTHYECKOTO
anmapara s pelleHus 3a7ad W3 pa3HbIX pa3/leloB MAaTEMaTUKH, CMEXHBIX IPEIMETOB,
OKpYy’Karollel peambHOCTU. SI3bIK anreOpbl MOJYEPKUBAET 3HAYCHUE MAaTEMaTHKU KakK S3bIKa JJIs
IIOCTPOCHUS MaTEeMaTHYECKUX MOJEJel MpOIECCOB U SIBICHUH peanbHOro Mupa. B 3agaun
U3y4eHHs aireOpbl BXOMAT TaKKe DPa3BUTHE alTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAMMOro, B
YaCTHOCTH, JUISI YCBOGHHMsSI Kypca UWH(OPMATHKHM, OBJIAJEHUS HaBbIKAMU JEAYKTHBHBIX
paccyxxaenuii. IIpeoGpa3oBanue CUMBOJIBHBIX (POPM BHOCHUT crienM(UUYECKHN BKJIAJ B pa3BUTHE
BOOOpa)KEHHUs y4allluXcsl, UX CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY. B OCHOBHOI miKoJe
MaTepuan TPYNIUPYETCS BOKPYI pAlMOHAJIbHBIX BBIPAXKEHHUH, a BOIPOCH], CBSI3aHHBIE C
UppalMOHATBHBIMU BBIPQXKEHUSMH, C TPUTOHOMETPUUECKUMH (DYHKLHAMU U MPeoOpa3oBaHUSIMH,
BXOJIAT B COJIEpKaHUe Kypca MaTeMaTUKH Ha CTapllell CTyNeHH 00y4YeHHsl B IIKOJIE.

Conepxanue pasaena « DyHKIHUN» HALEIEHO HA MOJMyYCHUE NIKOJBHUKAMHA KOHKPETHBIX 3HAHHUU O
GyHKIMH KaK BaKHEHIIEH MaTeMaTH4ecKOd MOAenu s ONMCaHWs ¢ HMCCIEeIOBaHMS
pa3HOOOpa3HbIX MpoleccoB. M3ydyeHue 3TOoro Martepuasia CIOCOOCTBYET PA3BUTHIO y YYaILIUXCS
YMEHMSI  HCIIOJIb30BAaTh  pa3JIMYHbIE  S3bIKM  MaTeMaTHKU  (CJIOBECHBIM, CHMBOJUYECKHIA,
rpadudeckuit), BHOCUT BKJIaJ B (JOPMHUPOBAHUE NPEICTABICHUH O pOJIM MAaTEMAaTUKU B Pa3BUTUU
LUBUIN3ALUHU U KYJIbTYPBI.

Paznen «BeposTHOCTh M CTAaTUCTHKa» — 00SA3aTENbHBI KOMIIOHEHT IIKOJIBHOIO OOpa3oBaHMs,
YCWIMBAIOIIMNA €r0 MPUKIAJAHOE U MPAKTUUECKOE 3HAUYEHHE. JTOT MaTrepual HEOOXOIUM MPEexKIe
Bcero s (hopMHupoBaHUs y ydanmxcs GyHKIIMOHATBFHOW TPaMOTHOCTA — YMEHUN BOCIIPHHUMATH



U KPUTUYECKHM aHAIM3MPOBATh MH(POPMALMIO, IPEACTABICHHYIO B Pa3IMUHbIX (OopMax, IOHUMATh
BEPOSATHOCTHBIA  XapakTep MHOIMX PpEAJBbHBIX 3aBUCUMOCTEH, NPOBOJUTH IPOCTEUIINE
BEPOSTHOCTHBIE pacueThl. VM3ydeHrne oCHOB KOMOMHATOPUKU MO3BOJMT YUYAIIUMCS paccCMaTpUBATh
cllyyal, OCYLIECTBIATh NEepedop M MOACYET 4YMCIA BAapUAaHTOB, B TOM YHUCIE B HPOCTEHIIMX
IIPUKJIAHBIX 3a/1a4ax.

IIpy U3yyeHUM CTaTUCTUKU U BEPOSATHOCTH PACIIMPSAIOTCS MPEACTABICHUS O COBPEMEHHOM KapTHHE
MHUpa U METOJAX ero UCCieoBaHusl, pOpMUpPYeTCs MOHUMAHUE POJIU CTATUCTUKM KaK MCTOYHHKA
COLIMAJIbHO 3HAYUMOM MH(OpPMALIUU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.
OcobeHHocThI0 paznena «Jlornka M MHOMECTBa» SBISETCS TO, YTO TNPEACTABICHHBIH B HEM
Marepuai MPEeUMYIIECTBEHHO M3y4aeTcsl M HCIOIb3YETCS — B XOAE PACCMOTPEHUS PAa3IUYHBIX
BOIPOCOB Kypca. COOTBETCTBYIOLINI MaTeprai HalleJIeH Ha MaTeMaTH4YeCKOe pa3BUTHE ydallluxcs,
dbopMUpOBaHHE y HUX YMEHHsSI TOYHO, CXKATO M SICHO HM3J1araTh MBICIH B YCTHOM U MUCHMEHHOMN
peun.

Paznen «Marematuka B HCTOPUYECKOM pPa3BUTHM» TpeAHa3HAaYeH [ (OPMHPOBAHUS
NPEJCTABICHUH O MaTeMaTUKe KaK YacTH 4YeJIOBEUYECKOM KyJbTyphbl, s OOIIEro pa3BUTHUS
IIKOJIBHUKOB, JUIS CO3/IaHUS KYJIbTYPHO-HUCTOPHUECKOM cpeapl o0ydyeHus. Ha Hero He BbaenseTcs
CIEIMAJIBHBIX YPOKOB, YCBOCHHME €ro HE KOHTPOJMPYETCS, HO COJEp)KaHUE 3TOr0 pasjeia
OpPraHMYHO TNPUCYTCTBYET B y4e€OHOM MpOIECCE KaK CBOEro pojia I'yMaHUTapHbIM (GOH mpu
paccMOTpeHHH MPOOJIEMAaTHKN OCHOBHOTO COJIEP)KaHUsI MAaTEMAaTHIECKOro 00pa30BaHusl.

Llennocmuvie opuenmupsl cooepicanusi yuebHo2o npeomema

MatemaTtrueckoe 00pa3oBaHUE UTPACT BAXKHYIO pPOJIb KaK B MPAKTHUYECKOH, TaK U B JAYXOBHOH
*m3HH oOmiectBa. IlpakThueckass CTOpoHa MaTeMaTWYeCKOro OOpa3oBaHHUS CBsA3aHAa C
q)OpMI’IpOBaHI/ICM CHOC060B ACATCIIbBHOCTHU, AYXOBHAasd — C MHTCIUICKTYaJIbHBIM Pa3BUTUCM
YyeoBeka, GOpMHPOBAHUEM XapaKTepa U OOIIeH KyJIbTYpHI.

HpaKTI/I'-IeCKaﬂ IIOJIEC3HOCTh MAaTCMAaTHUKU 06YCJ'IOBJ'I€Ha TEM, 4YTO €€ NpPCAMCTOM SABJIAIOTCA

(byHIaMeHTaJIbHbIE CTPYKTYPhI PEaIbHOIO MHpa: IPOCTPaHCTBEHHbBIE bopmbI u
KOJIMYECTBEHHbBIE
OTHOILIEHUS — OT IMPOCTEMIINX, YCBAMBAEMBIX B HENOCPEACTBEHHOM OIIBITE, 10 JOCTaTOYHO

CIIOXHBIX, HCOOXOJIUMBIX JIJI1 Pa3BUTHS HAYYHBIX M TEXHOJOTHYECKUX HicH. be3 KOHKpEeTHBIX
MaTEMaTUYECKUX 3HAHWW 3aTPyJHEHO IMMOHUMAaHHE TNPUHIUIIOB YCTPOHCTBA M HUCIOJIb30BAHHS
COBPEMCHHOW TEXHWUKH, BOCHPHUATHE W  HWHTEPIPETAlUs  Pa3HOOOpa3HOW  COLMAIBHOM,
YKOHOMHYECKOM, MOJUTHYCCKOW WH(PopManuu, Manod(peKkTUBHA MOBCETHEBHAS TMPAKTHYCCKAs
JeSTeNBHOCTh. Kax/10My 4eOBeKYy B CBOCH JKU3HU MPUXOIUTCS BHITIOIHATH JOCTATOYHO CIIOKHBIE
pacyeThl, HAXOIUTh B CITPABOYHHUKAX HY)KHBIC (DOPMYJIBI H PUMEHSTh MX, BIAJICTh MPAKTHYCCKHUMH
IPHEMaMH T€OMETPUUYECKUX M3MEPEHUI U IMOCTPOSHUH, YHTaTh HH(POPMAIIHIO, TTPEICTABICHHYIO B
BUJY TaOJIUIl, TUarpamm, rpadukoB, MOHUMATh BEPOSITHOCTHBIA XapakTep CIy4ailHbIX COOBITHIA,
COCTaBJISITh HECIIOKHBIC aJITOPUTMEBI H JIP.

be3 0az0Boil MaTeMaTH4eCKOW MOJATOTOBKM HEBO3MOXXHO CTaTh OOPa30BAHHBIM COBPEMEHHBIM
YeJIOBEKOM. B IKoJie MaTeMaThka CIy)KHT OIOPHBIM MPEAMETOM JIJII HM3yYSHHUS CMEXKHBIX
JUCIUIUIMH. B TOCHEMKOIBHONW JKM3HHM peajbHOW HEOOXOJAMMOCTHIO B HAIIM JIHU SIBIISCTCS
HEMpEepBIBHOE 00pa3oBaHWE, dYTO TpeOyeT IMOTHOIICHHOW 0a30Boi  00IIe00pa3oBaTEIbHOM
MMOATOTOBKHM, B TOM YHCJIE U MaTeMaTH4ecKou. M, HakoHell, Bce OOJIbIIE CIEIHAIBHOCTEH, T
HEO0OXOIMM BBICOKUI ypOBEHb 0Opa30BaHUs, CBA3aHO C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTHKU (IKOHOMHKA, Ou3Hec, GUHAHCHI, (HU3UKA, XUMUA, TEXHUKA, HH()OpMaATHKa, OHOJIOTHS,
TICUXOJIOTHS U JIp.). Takum o0pa3om, pacmupsieTcst Kpyr MIKOJBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
CTAHOBHUTCS 3HAYUMBIM ITPEIMETOM.

JUJIs )KU3HA B COBPEMEHHOM OOMIECTBE BaXKHBIM SIBIISIETCST (DOPMHUPOBAHHE MAaTEMATHUECKOTO CTHIIS
MBIIUICHHSI, TPOSBISIONIETOCS B  ONpeJeNieHHBIX YMCTBEHHBIX HaBbIKax. B mpoiecce
MaTEeMaTHYEeCKOW JICATEIPHOCTH B apCeHAJ] NPHUEMOB M METOJOB YEJIOBEYECKOIO MBIIUICHUS
€CTECTBCHHBIM 00pa30M BKJIIOYAIOTCS HMHIAYKIHS U JACTYKIHs, 00O0OIICHHEe M KOHKpETH3aIus,
aHaJIM3 M CHHTE3, KJIacCH(pUKAIMUI M CUCTEMaTh3alus, adcTparupoBaHue W aHajorus. OOBEKTHI
MaTEeMaTHYECKHX YMO3AKIIOUCHUH W TIpaBWjIa WX KOHCTPYMPOBAHHS BCKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHHI, BBIPA0aTHIBAIOT YMEHHs (OPMYITUPOBaTh, 0OOCHOBHIBATh U JI0Ka3bIBAThH
CYXJCHHS, TEM CaMbIM pa3BHBAIOT JIOTHYECKOE MBIIUICHUE. Bemymas poiab TPHHAICKAT



MaTteMaTruke B (POPMUPOBAHUY AJITOPUTMUUECKOTO MBIIUICHHUS] 1 BOCITUTAaHUH YMEHHI 1eHCTBOBAaThH
M0 3aJaHHOMY aJrOPUTMY W KOHCTPYHMpPOBAaTh HOBbIE. B Xome pelreHus 3amad — OCHOBHOM
yu4eOHOIl JesATeTbHOCTH Ha YpPOKAaxX MaTEMaTHKHM — pa3BUBAIOTCS TBOPYECKAas W IPHKIATHAS
CTOPOHBI MBIIILICHUS.

OOyueHne MareMaTHKE JaeT BO3MOXHOCTb pa3BHUBaTh y YYAIIMXCS TOYHYIO, DKOHOMHYIO H
MH(QOPMATUBHYIO pedyb, YMEHHE OTOMpaTh HauOojee IMOAXOMIIINE S3BIKOBBIE (B YaCTHOCTH,
CUMBOJIMYECKUE, IpapUUecKue) CpeCcTBa.

Maremaruueckoe oOpa3oBaHHE BHOCHUT CBOHM BKJal B (pOpMUpOBaHUE OOIIEH KyJIbTYphI YeIOBEKa.
HeoOxoauMbpIM KOMIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHHM SBISETCS oOIiee
3HAaKOMCTBO C MCTOJaMH IIO3HaHUA HeﬁCTBHTeHBHOCTH, nNpeaACTaBJICHUC O MPEAMCTC U MCTOAC
MaTeMaTHKH, €r0 OTJIMYUS OT METOJOB E€CTECTBEHHBIX M I'yMaHHTapHBIX HayK, 00 OCOOCHHOCTSIX
MPUMCHCHUA MATCMATUKU JIA PCIICHUA HAYUHBIX W IIPUKIIAIHBIX 3a1a4.

M3yueHne MaTeMaTUKU CIIOCOOCTBYET SCTETHUYECKOMY BOCIUTAHHMIO YEJIOBEKAa, MOHUMAHUIO
KpacoTbl M U3SIIECTBA MAaTEMAaTUYECKUX PACCYXKACHHH, BOCHPUATHIO T€OMETPUUYECKHX (opm,
YCBOCHHIO UJIEH CUMMETPHH.

Hcropust pa3BUTHS MaTEeMaTHUECKOTO 3HAHHS JaeT BO3MOXKHOCTH ITIOTIOJIHUTH 3arac HCTOPUKO-
HAy4YHBIX 3HAHUI LIKOJIBHUKOB, C(POPMHPOBATH y HUX IPEJCTABICHHUS O MaTeMaTUKE KakK 4acTu
00I11eYeIOBEYECKOW  KyJIbTypbl. 3HAKOMCTBO C  OCHOBHBIMM  HCTOPUYECKHMMM  BEXaMH
BO3HMKHOBEHUS M Pa3BUTUS MaTeMaTHYECKOM HAYKH, C MCTOPHEH BEIMKHX OTKPBITHH, NUMEHAMH
JIO/IeH, TBOPHUBILMX HAyKy, AOJDKHO BOMTH B MHTEIICKTYAJIbHBIH Oarax KakJoro KyJIbTYpHOTO
YeJIoBeKa.

Il. Onucanne Mecta yaeOHOTo npeameTa «Anredpa» B yueOHOM TUTaHE:

B cootBetcTBHU ¢ TpeboBaHUsMHU DeepaibHOTO FOCYIAPCTBEHHOTO0 00Pa30BaTEeILHOTO CTaHIapTa
OCHOBHOTO o00miero obpaszoBanusi B 7- 9 kiaccax mpeamer «MaremMaTuka» [eIUTCS Ha JBa
npenmMera: «Anredpa» u «I'eomerpusi». ObiIee KOIUYECTBO YPOKOB anreOpsl B Hemento B 7 - 9
Kiacc - mo 3 yaca; B rony 7 - 9 knacc - mo 102 waca, 3a xkypc 7 - 9 knacc Bcero 306 yacos.
Pacrnipenenenue yueOHOro BpeMEHU MEXKIY dTHMH MIPeIMETaMU MPEICTABICHO B TaOIHIIe.

Kype KoanuecTBo yacoB B HeAeno | KoJn4ecTBO 4acoB B IO
Anrebpa 7 Kiacc 3 102
AnreOpa 8 Kiacc 3 102
Anrebpa 9 kimacc 3 102
HUTOI'O 306

TEMATHUYECKOE TUVTAHUPOBAHMUE 7 xnacc
Tematnueckoe MIaHUPOBAHKE MO ajreOpe s 7-To Kacca COCTABJICHO € y4ETOM pabodeit
MPOrpaMMEbI BOCIIUTaHUS. BocruTaTeIbHBIN MOTEHIIMAT JAHHOTO Y4eOHOTO TIpeMeTa
o0ecreyrBaeT peain3allnio CISAYIONINX IIeJIeBbIX MPUOPUTETOB BOCTIUTAHUS 00YyJarOIIUXCs
000:
1. dopMHupoBaHUE IICHHOCTHOT'O OTHOIICHHS K TPYJY KaK OCHOBHOMY CIIOCO0Y
JOCTHKEHHSI )KU3HEHHOTO OJIaronosry4yus 4eJ0BeKa, 3aj10ry €ro yCHelHoro
poeCCHOHATEHOTO CAaMOOTIPE/ICIICHUS M OIYIICHNS] YBEPEHHOCTH B 3aBTPALIIHEM JIHE.
2. dopMUpPOBaHUE IIECHHOCTHOT'O OTHOIIEHUS K cBoeMy OTedecTBY, CBOEH MaJIOW U
OonpIioit PoguHe kak MecTy, B KOTOPOM 4Y€JIOBEK BHIPOC U MO3HAJI TIEPBBIE PaJIOCTH U HEYIAUH,
KOTOpasi 3aBelllaHa eMy MpeAKaMu U KOTOPYIO HY>KHO oOeperaTh.
3. ®opMHUpoBaHUE LIECHHOCTHOI'O OTHOIICHUS K MUPY KaK IJIaBHOMY MPUHIUITY
YeJIOBEYECKOTO OOIIEKHUTHS, YCIOBUIO KPETIKOU MPYKObI, HaJTa)KUBaHUS OTHOIICHHH C
KoJJIeraMu B OyJyIlleM U CO3/1aHus OJIaronpHsITHOIO MUKPOKJIMMAaTa B CBOEH COOCTBEHHOI
CEMBeE.
4. ®opMUpOBaHUE IEHHOCTHOTO OTHOIICHUS K 3HAHUSIM KaK MHTEJUIEKTYaJIbHOMY
pecypcy, obecnieunBaronieMy Oyyliee 4eJIoBeKa, Kak pe3ysbTaTy KpOIOTIHBOr0, HO
YBJIEKATEILHOTO Y4eOHOTO Tpy/Ia.



5. dopmupoBaHUE IIEHHOCTHOT'O OTHOIICHUS K KYJIbTYPE KaK JYXOBHOMY OOTaTCTBY
o0mIecTBa U BAYKHOMY YCJIOBHIO OIIYIICHHSI YEJIOBEKOM ITOJTHOTHI TIPOKUBAEMOH JKH3HH,
KOTOpPOE JAI0T €My YTE€HHE, MY3bIKa, UCKYCCTBO, TE€ATpP, TBOPUECKOE CAMOBBIPAXKEHUE.

6. ®opMUPOBAHUE LIEHHOCTHOT'O OTHOIIEHHUS K 3/I0POBbIO KaK 3aJI0Ty JI0JTON U aKTUBHOM
JKM3HU YCIIOBCKA, Cro XOopomero HaCTpOCHUA U OTUMHUCTUYHOI'O B3IJIs/1a HA MUP.
7. dopmMHUpoBaHUE LIEHHOCTHOT'O OTHOIICHUS K OKPYXKAIOUIUM JIFOIM Kak 0e3yCIOBHOM U

a0COIIOTHON LIEHHOCTH, KaK PaBHOIIPaBHBIM COLIMAJILHBIM MTApTHEPAM, C KOTOPHIMH HEOOXO0IUMO
BBICTPAaMBAaTh TOOPOXKEIATESIbHBIEC M B3aMMOTIOICPKUBAIOIINE OTHOLICHHUS, TAIOIIHNE YETIOBEKY
PazoCTh OOIICHUS ¥ TIO3BOJISIIOIINE U30eraTh YyBCTBA OJJMHOYECTBA.

8. dopmupoBaHUE IICHHOCTHOT'O OTHOIICHUS K CaMUM ce0e KaK X03s€BaM CBOEH CyabOBbI,
CaMOOTIPEIEIISIONUMCS U CAMOPEATH3YIOIIMMCS JINYHOCTSIM, OTBEYAOIIUM 32 CBOE COOCTBECHHOE

Oymymiee.

No Paznen kypca 7 xnacc

1. JIuHeitHOEe ypaBHEHHE ¢ OJHOM ITepeMEHHOMN 15

2. [{enbIc BEIpaXKEHHS 52

3. DyHKIMH 12

4. CucteMbl TMHEHHBIX YPaBHEHHUH C IByMsI IEPEMEHHBIMH 19

o. [ToBTOpPEHHE M CHCTEMAaTH3AIMs YICOHOr0 MaTepuaa 7
Hroro 102

TEMATUYECKOE IINTAHUPOBAHUE 8 xnacc

TemaTnueckoe IaHNPOBaHKE MO anredpe A 8-To Kiaacca COCTaBICHO C y4eTOM paboueit
IporpamMMbl BocTaHus. BocuraTenbHbli MOTEHLIMAN JAHHOTO y4eOHOro NpeaMeTa
o0ecrnevyrBaeT peain3allyio CISAYIOIIMX IIeJIEBbIX IPUOPUTETOB BOCIIMTAHUS 00yJarOIUXCs
00O0:

1. ®opMupoBaHUE LIEHHOCTHOI'O OTHOLIEHUS K TPYy KaK OCHOBHOMY CIIOCO0Y
TOCTHKEHUSI )KU3HEHHOT'0 0J1aromnoy4us 4ejaoBeKa, 3aJI0Ty €ro yCIEeIHOro
po¢eCCHOHATBHOI'0 CAMOOIIPEECIICHHS U OLTYIIEHUS] YBEPEHHOCTH B 3aBTpaIlIHEM

TTHE.

2. @opMHpOBaHUE LIEHHOCTHOIO OTHOIIEHHMS K CBOEMY OTEUYECTBY, CBOEH MAJIOM U
Oonbumioii PonnmHe kak MecTy, B KOTOPOM YE€JIOBEK BBIPOC M IO3HAJI MEPBBIE PaJOCTU U
HEeyJauu, KOTopast 3aBellaHa eMy IpeaKaMH U KOTOPYIO HY>KHO 00eperaTh.

3. ®opMupoBaHHE HEHHOCTHOTO OTHOIIEHUS K MUPY KaK IJIABHOMY IIPUHLUILY
YeJIOBEYECKOT0 OOIEKUTHS, YCIOBUIO KPEIKOM IpyKObl, HaJa)kKUBaHUS OTHOLIEHHI ¢
KoJIJIeraMu B OyAyIIeM U cO3JaHus 0JIaronpUsTHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOM
CeMbe.

4. ®opMHpOBaHUE LIECHHOCTHOI'O OTHOIIEHHUS K 3HAHUSIM KaK MHTEIJIEKTYaIbHOMY
pecypcy, odecrnieunBaroiieMy Oyaylee 4eaoBeKa, Kak pe3ysbTaTy KpOOTIMBOTO, HO
YBIIEKATEJIBHOIO Y4€OHOI 0 TpyJa.

5. dopMupoBaHKE HEHHOCTHOTO OTHOIICHUS K KYJIbTYpe KaK JyXOBHOMY OOraTCTBY
00111eCcTBa U BaXKHOMY YCJIOBUIO OLIYIIEHHUS YE€JIOBEKOM ITOJIHOTHI TPOKUBAEMOM KU3HH,
KOTOpOE JAI0T EMY YTE€HUE, MY3bIKa, HCKYCCTBO, TEATP, TBOPUECKOE CAMOBBIPa)KEHHUE.

6. dopMHUpoBaHUE LIEHHOCTHOT'O OTHOIICHUS K 3J0POBBIO KaK 3aJI0Ty JOJITON U
AKTUBHOM YKU3HH YEJIOBEKA, €r0 XOPOIIET0 HACTPOSCHUS U ONTUMUCTUYHOTO B3TJIsAa HA

MHUp.

7. dopmMHUpoBaHUE LICHHOCTHOI'O OTHOIICHUS K OKPYXKAIOUIUM JIFOIIM Kak 0e3yCIOBHOM U

a0COJIFOTHOW IIECHHOCTH, KaK PaBHOIIPABHBIM COIMATIBHBIM MTAPTHEPAM, C KOTOPBIMHU
HE00XO0MMO BBICTPaMBATh JOOPOKEIATENbHbIE U B3aUMOIIOIEPKUBAIOIINE OTHOIICHUS,
JAIOIIUE YEIOBEKY PaJOCTh OOILEHHs U NO3BOJISIOIINE U30eraTh 4yBCTBA OJIMHOYECTBA.

8. ®opMupoBaHE IEHHOCTHOTO OTHOIICHHUS K CAMUM ce0e Kak X035€BaM CBOEH Cyab0bI,



CaMOOTIPEIEISIONUMCS U CAMOPEaTH3YIOIIMMCS IMYHOCTSIM, OTBEYAIOIIIUM 32 CBOE
cobcTBeHHOE OyyIiee.

Ne Pasznen xypca 8 kiacc

1. ParmonaabHBIC BRIPAKSHHS 42

2. KBagpaTHbeie KOpHH. [[eiCTBUTEIIbHBIC YHCIIa 26

3. KBaapaTHbIe ypaBHEHHSI 24

4. [loBTOpEHME U cCUCTeMaTU3alks YICOHOTO MaTepuaia 13
Hroro 102

TEMATHUYECKOE ITJNTAHUPOBAHMUE 9 knacc

TemaTndeckoe miIaHUpOBaHUE MO airedpe A 9-ro Kiiacca COCTaBICHO C YUeTOM paboueit
MporpaMMBbl BOCTIUTaHUs. BocnuTaTenbHBINA MOTEHITMAT IAHHOTO YY€OHOTO MTpeaMeTa
o0ecreynBaeT pean3alnio CISAYIOIIHUX IIeJIEBbIX IPHOPUTETOB BOCIIUTAHUS 00YJaIOIINXCS
000:

1. DOopMUPOBAHUE LIECHHOCTHOI'O OTHOLIEHHUS K TPy KaK OCHOBHOMY

CHoCco0Y TOCTHKEHUS KU3HEHHOTO OJIarononyqus 4eloBeKa, 3aJiory ero

YCHEIHOro NpoQpeCcCHOHATBLHOI0 CAMOOIIPEIEICHUS U OLLYILIEHUS] YBEPEHHOCTHU B
3aBTpAIITHEM JHE.

2. ®opMUPOBaHUE IIEHHOCTHOT'O OTHOIIEHHUS K cBoeMy OTe4eCcTBY, CBOEH MaJIoi U
Oonbmioi PogyHe Kak MecTy, B KOTOPOM UY€JIOBEK BBIPOC U MO3HA IEPBbIE PaJIOCTH U
HEeyJa4yM, KOTopas 3aBelllaHa eMy MpeaKaMu U KOTOPYIO HY>KHO oOeperaTh.

3. PopMHpOBaHUE EHHOCTHOIO OTHOLIEHUS K MUPY KaK IVIABHOMY IIPUHIUITY
YeJIOBEYECKOTO OOIIEKHUTHS, YCIOBUIO KPEMKOM IpYyXKObI, Haa)KMBaHUS OTHOIICHHH ¢
KoJIeraMu B OyJyIlleM U CO3/1aHus OJIaronpHUsITHOIO MUKPOKJIMMAaTa B CBOEH COOCTBEHHOI
CEMBE.

4. dopmupoBaHUE IIEHHOCTHOT'O OTHOIICHUS K 3HAHHSIM KaK WHTEIJICKTyaIbHOMY
pecypcy, obecnieunBaromieMy Oyaylee 4eJI0BeKa, Kak pe3yibTaTy KpOIoTIUBOro, HO
yBIIEKATEILHOTO Y4€OHOTO TPy/a.

S. PopMHpOBaHUE IEHHOCTHOIO OTHOLIEHUS K KYJIbTYpe KaK JyXOBHOMY

OoraTcTBy 00IIECTBA U BAXKHOMY YCJIOBUIO OIIYIICHUS YEIOBEKOM TOTHOTHI
MIPOKUBAEMOM KHU3HU, KOTOPOE JIal0T €My UTE€HUE, MY3bIKa, HICKYyCCTBO, TeaTp,
TBOPYECKOE CAaMOBBIPAKEHUE.

6. DopMUPOBAHKE LIECHHOCTHOTO OTHOLIEHHUS K 3J0POBbIO KaK 3aJI0r'y I0JIr0M U
AKTUBHOMW YKM3HM YEJIOBEKA, €0 XOPOLIEr0 HACTPOECHUS U ONTUMUCTUYHOTO B3IJIsAAA HA
MHD.

7. PopMUPOBAHKE LIECHHOCTHOI'O OTHOLIEHHUS K OKPYKAIOLIUM JIFOJSAM KaK

0€3yCIIOBHOM 1 a0COTFOTHOM 1IEHHOCTH, KaK PaBHOIPABHBIM COIIHAILHBIM TApTHEPaM, C
KOTOPBIMH HEOOXOMMO BBICTPAMBATh JOOPOIKEIATESILHBIC i B3aMMOTIOICPIKUBAIOIINE
OTHOIIICHHS, IAIOIINE YSIIOBEKY PAJOCTh OOIICHHS U MO3BOJISIONINE H30eraTh YyBCTBA
OJIMHOYECTBA.

8. dopmupoBaHKe IIEHHOCTHOTO OTHOIICHHUS K CaMHM ce0e Kak X035eBaM CBOECH
CY/IbOBI, CAMOOIIPEICTISFOIIUMCS H CAMOPEATU3YIOIIMMCS TIMYHOCTSIM, OTBEYAIOIIHM 32
CBOE cOOCTBEHHOE Oynyliee.

Ne Paznen kypca 9 xace

1. HepaBeHcTBa 21

2. KBagpaTtnunas ¢pyHKIIHS 32




3. DJIEMEHTHI IPUKIIAJTHOM MAaTEMATHKH 21
4. 'YucioBbIe HOCIEN0BATEILHOCTH 21
5 [ToBTOpEHME M CHCTeMaTH3aIs YIeOHOTO MaTepuaia 10

Hroro 102

IV. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHWS YYEBHOI'O IPEIMETA
JIM4HOCTHBIE, METaIlpeIMETHBIC U TIPEIMETHBIC PE3yIbTaThl OCBOCHUS Y4EeOHOTO peIMeTa
«Anrebpar
B3anmocBsI3b pe3ynbTaTOB OCBOEHUS Mpeamera «MareMaTukay MOKHO CHCTEMHO TMPEICTABUThH B
Buze cxembl. Ilpu sTom oGo3HaueHwe JIP yka3piBaeT, 4TO MPOJBMKEHUE YYAIIMXCS K HOBBIM
O6pa3OBaTCJH)HI>IM pe3yiabTaTaM HNPOUCXOAHUT B COOTBCTCTBHH C JIMHUAMH Pa3BUTHA CPCACTBAMU
npeaMera.

7-9 xnaccel

JInuHOCTHBIMU pe3yibTaTaMy U3Y4YEHHUS MpeaMeTa «Anredpa» » B Bule yueOHoro kypea 7 - 9
KJIacC SIBIISIIOTCS CIEAYIOUINE KauyecTBa:

- HE3aBUCUMOCTh U KPUTUYHOCTDH MBIILICHHS,

- BOJISL 1 HACTOWYHMBOCTD B JOCTHXKEHHUH LIEJIN;

- c(OPMHPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHUS K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH
oOyyaromuxcss K CaMOpa3BUTHIO U camMOOOpa30BaHHI0O Ha OCHOBE MOTHBAIMM K OOYYEHHIO WU
MO3HAHUIO, BBHIOOPY ManbHEHIIero odpa3zoBaHus Ha 0a3e OPUEHTHPOBKH B Mupe mnpodeccuil u
npodeccruoHalIbHBIX MIPeANOoYTEeHUH, OCO3HAHHOMY MIOCTPOCHHUIO WHANBUAYAIbHON
00pa30BaTeIbHON TPACKTOPHH C YUETOM YCTOMUUBBIX [TO3HABATEIBHBIX HHTEPECOB;

- c(OPMHPOBAHHOCTH IEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKH;

- c(OPMHPOBAHHOCTh KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIICHWU M COTPYAHHYECTBE
CO CBEpCTHHKAMHU, CTapIIMMU U MJIAIIMMH, B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOM U IPYTUX BHJIAX JCSITEIBHOCTH;

- yYMEHHUE SICHO, TOYHO, TPAMOTHO HW3JIaraTh CBOM MBICIH B YCTHOW M THCHMEHHOW peuw,
MOHMMATh CMBIC] TIOCTaBJICHHOW 3a/layd, BBICTpAMBATh apTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDHI;

- MpeJICTaBICHUE O MAaTEeMaTUYECKOI HayKe Kak chepe YeIoBeYeCKO JesITeIbHOCTH, 00
sTanax e€ pa3BUTHUS, O €€ 3HAUUMOCTH JJIsl Pa3BUTHSI LIMBUIIN3ALIUH;

- KPUTUYHOCTH MBILIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTINYATh TUTIOTE3Y OT (haKTa;

- KpEaTUBHOCTb MBIIIUICHHS, MHUIIUATHBA, HAXOTYMBOCTh, aKTUBHOCTD MIPH PEIICHUN
anredpanvyecKux 3ajay;

- yYMEHHUE KOHTPOJIUPOBATh MPOLECC U PE3yJIbTaT yueOHONH MaTeMaTHUECKON AeATeIbHOCTH;

- CIIOCOOHOCTH K SMOIIMOHATILHOMY BOCTIPHATHIO MATEMAaTHIECKUX OOBEKTOB, 3a/ad,
pELLIEeHUH, pacCyKICHHUIA.

Cpeocmeom docmudicenus Smux_pe3syibmamos A6JsAemcsL:

- cucTeMa 3a/laHui yueOHUKOB,;

- MpelcTaBlIcHHass B y4yeOHHMKaX B SBHOM BHJE OpraHHW3alUs Marepuala 10 HPUHIUITY
MUHHMAKCa;

- UCIIOJIb30BAHUE  COBOKYIHOCTH  TEXHOJOTHHM, OpPHEHTUPOBAHHBIX HA  pPa3BUTHE
CaMOCTOSITENILHOCTH U KPUTUYHOCTU MBILUICHUS: TEXHOJIOTHS MPOOIEMHOI0 AUANora, TEXHOJIOTUs
MPOAYKTUBHOT'O UTE€HUSI, TEXHOJIOTUS OLIEHUBAHUSI.

MertamnpeIMEeTHBIMM pe3yibTaTaMH HM3ydeHHs Kypca «MartemaTtuka» sBiseTcss (OpMHpPOBAHUE
YHUBEpPCAIBHBIX yueOHbIX AeiictBuil (YVY ):




PeryastuBunie YVY/I:

7-9-11 knaccuol

- CaMOCTOSITENIEHO 0OHapycugams U HOpMYIUPOBATH yUEOHYIO POOJIeMy B KJIACCHOU U
WHIVNBUIYAITBHON YICOHOH NeSITeTLHOCTH;

- 6b108U2aMb BEPCUN PEIICHUS TPOOIEeMbl, 0CO3HABATh KOHEUHBINA Pe3yNbTaT, BEIOUPATh
CPEJIICTBA IOCTHXKEHHUS LEIH U3 MPEII0KEHHBIX WU UX UCKATh CAMOCTOSITENIbHO;

- cocmagiames (MHAMBUIYATbHO WIM B TPYIIE) IUIAH PEIICHUS MPOOJIEeMbl (BBITOIHEHHUS
MIPOCKTA);

- paboTas Mo MpeI0KEeHHOMY WJIM CaMOCTOSTEBHO COCTABICHHOMY IUIaHY, UCNOIb308AMb
Hapsay C OCHOBHBIMH M JIONOJHUTENIbHBIE CpEACTBA (CIpAaBOYHAs JIUTEPATypa, CIOXKHBIEK
MPUOOPHI, KOMITBIOTED);

- NIAHUPOBaMb CBOIO MHIVBHIYaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

- pabomams TO CAMOCTOSITEIBHO COCTAaBICHHOMY IUIaHY, CBEpPSSICh C HUM M C LEJIbIO
AESITeILHOCTH, MCIIPABIISAS OMIMOKH, UCTIOJIB3Yys CAMOCTOSTENIbHO MOJ00paHHBIE CcpelcTBa (B TOM
yuciue u Marepuer);

- CBOOOJTHO 710.16308ambCs1 BRIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKU W CAMOOIICHKH, HCXOS U3
LEJIM ¥ UMEIOIIUXCSI KPUTEPUEB, pa3indast pe3ysbTaT U CocoObl eiCTBUI;

- B XOJI€ MPEJCTABICHUS IPOEKTA 0a8amb OYeHKY €ro pe3yibTaTtaM;

- CaMOCTOSITENIFHO 0CO3HA6amsb TIPUYMHBI CBOETO ycIleXa WM HeyclieXxa W HaXOAWUTh
CTIOCOOBIBBIX0/1a U3 CUTYAIlUH HEYCIIeXa;

- yMemsb OyeHumv CTENEeHb YCIENIHOCTH CBOEH WHAMBHYyaJbHON 00pa3oBaTesIbHOM
NesITeIbHOCTH;

- JaBaTh OLIEHKY CBOHMM JIMYHBIM KaueCTBaM U 4YepTaM XapakTepa («KaKoB s»), ONpPelesTh
HATPBJICHUSI CBOETO PA3BUTHUS («KAKUM S XOUY CTAThy», «4TO MHE JUIS 3TOTO HAJ0 C/IETATh))
Cpeocmeom  popmuposanus  peesynamuenvix VYV  cuyocam — mexwonozus — cUCmeMHO-
0esimeNbHOCMHO20 N00X00a HA dMane U3yueHusi HO8020 MAmepuanld U MmexHouo2us OYeHU8aHUs
00pazosamenvbbiX 00CMUINCeHUll (V4eOHbIX YCnexos).

Tloznasamenvrvie YVII:

7-9-11 knaccuol

- AHAIU3UPOBAMY, CPABHUBAMb, KACCUPUyuposams u 0606wams HaKThl U SIBICHUS;

- ocywecmensims CpaBHEHHE, CEpUALMI0 U KJIacCU(UKAIMIO, CaMOCTOSITENIBHO BbIOMpas
OCHOBAHHUS U KPUTEPHUM Ul YKA3aHHBIX JIOTMYECKHX OINEpaluii; CTPOUTh KIacCHU(DUKALUIO MyTEM
JUXOTOMUYECKOTO JIeJeHHsI (Ha OCHOBE OTPULIAHUA);

- cmpoums  JOTHYECKH OOOCHOBAaHHOE pPACCYXKACHHE, BKIIOYAIONIEE YCTAaHOBICHHE
IIPUYMHHOCIIEACTBEHHBIX CBSI3EH;

- €030a6amb MaTEMaTUUECKHE MOJEIIN;

- COCTaBJIATh TE3UCHl, PpA3IUYHBIE BUABI IUIAHOB (IPOCTBIX, CIOXHBIX M  T.IL).
[Ipeobpa3oBbIBaTH HHPOPMAIMIO U3 OJTHOTO BUAA B IpYroi (Tabiuily B TEKCT, AUarpaMmy u 1p.);

- 8bIYUMbI6AMDb BCE YPOBHH TEKCTOBOM MH(OpMAIuy.

- YyMemb onpeoenims BO3MOXKHbIE UCTOUHUKH HEOOXOAUMBIX CBEACHUH, TPOU3BOAUTEH TOUCK
MHPOpPMAaIINHY, AaHATH3UPOBATH M OLICHUBATH €€ JJOCTOBEPHOCTD.

- MOHUMas TO3ULMIO JIPYroro 4ejOBeKa, pasiuuams B €ro peyd: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (APryMEHTHhI), (aKThl; TUIOTE3bl, AKCUOMBI, TEOPUH. {151 3TOr0 CaMOCTOSATENIBHO
UCIIOJIb30BaTh pa3iU4HblE BUIbBl UTEHUS (M3ydarollee, IPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MIOUCKOBOE), MPUEMBI CITYIIAHUS.

- caMoOMy €030a8amb WCTOYHUKH HH(OpPMAlMU Pa3sHOrO TUMA M JJS Pa3HBIX ayIUTOPHIA,
coOuo1aTh HHGOPMAIIMOHHYIO TUTHEHY U TpaBUiIa HHPOPMALMOHHOM 6€301MacHOCTH;

- yMemb  UCHONb308aMb  KOMIIBIOTEpPHbIE W KOMMYHUKAIlMOHHBIE TEXHOJOTHMU  Kak
MHCTPYMEHT s JOCTM)KEHUS CBOMX ILeled. VYMeTb BbIOMpaTh aJieKBaTHbIC —3ajayde
MHCTPYMEHTAJIBHBIC ITPOrPaMMHOANIIAPATHBIE CPEACTBA U CEPBHCHI.

Cpeocmeom popmuposarus no3HaBaTenbHBIX Y Y]] ciayxkaT yuyeOHBI MaTepHal U MPEXIe BCEro
IPOJAYKTUBHBIE 3aJaHMs Yy4eOHMKA, MO3BOJSAIOIIME IPOJBUraThCS IO BCEM IIECTH JUHUIM

pa3BUTHAL.
1- a JIP - MHcnonp3oBaHME MaTeMAaTHMYECKUX 3HAHUM I PEIICHMS  Pas3InYHBIX



MAaTCMAaTHYCCKUX 3a/1a4 U OICHKHU IMOJYYCHHBIX PC3YJIbTATOB.

2- g JIP - COBOKYNIHOCTh YMEHHUH IO UCIIOJIb30BAHUIO TOKA3aTeIbHON MaTeMaTUYECKON peyn.
3- st JIP - CoBOKyITHOCTh yMEHHMIA 10 paboTe ¢ HHPOpMAIHEH, B TOM YUCIE U C Pa3THYHBIMH
MaTeMaTUYEeCKUMHU TEKCTaMH.

4- a JIP - YMeHus ucnonap30BaTh MaTeMaTUUYECKUE CPEACTBA [JJISl M3YYEHUS W OMMUCAHMS
peabHBIX MPOLIECCOB U SIBICHUIA.

5- g JIP - He3aBUCUMOCTBh M KPUTHYHOCTD MBIIIJICHHUS.

6- s JIP - Bons 1 HaCTOMYMBOCTD B JOCTHIKEHHUH LICIIH.

Kommynuxamuenvie YVII:

7 - 9-1i knaccol

- CaMOCTOSITENIBHO Op2aHu306b16amMb y4eOHOE B3aUMOACHCTBHE B IpyIe (OnpeaesTh
o01ue 1enu, JOroBapuBaThCs APYT € APYroM U T.1.);

- OTCTamMBast CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TIOATBEpKAast uX (pakramu;

- B IUCKYCCHHU yMemb 6b106UHYMb KOHTPAPTYMEHTHI,

- YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM NPU3HABAMb
OMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTHPOBATH €T0;

- MTOHMMasl IO3ULIUIO JPYTOT0, pA3Iuiams B €ro peun: MHEHHUE (TOUKY 3pEHHUS),
JI0Ka3aTeNIbCTBO (apryMeHTHI), (DaKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUU;

- YMemb B3TJISHYTh HAa CUTYallMI0 C MHOM MO3MLHU U 00208apueamvCs C JIIOJbMHU HHBIX
MTO3ULIUM.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y /] cirykaT TEXHOIOTUS TPOOIEMHOTO JHanora
(moOyxnaromuid ¥ TOJABOASIIMN JAMAJor) U OpraHu3anus padoThl B MajblX TIpylmax, TakKxkKe
HCIIOJIb30BaHUE HAa YPOKAaX 3JIEMEHTOB TEXHOJOTUHU MPOJTYKTUBHOTO YTEHHUS.

[IpenmeTHbIE:

1) yMeHue paboTatb € MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHpPOBAaHUE, H3BIICYCHHE
Heo0xX0oIMMOM nH(pOpMaIIMK), TOYHO U TPAaMOTHO BBIPAXXaTh CBOM MBICITU B YCTHON M MUCHMEHHOMN
peuu, IpUMEHS MATEMATUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIB30BATh PA3JINYHBIC S3BIKU
MaTeMaTUKHU (CIIOBECHBIM, CUMBOIUYECKUH, rpaduueckuii), 000CHOBBIBATh CYXKJIEHHS, POBOJAUTH
KJ1accu(UKaINIO, JOKa3bIBaTh MaTEMAaTHUYECKHE YTBEPKICHHUS,

2) BlaJicHAE  0a30BBIM  ITOHATHUHHBIM
anmapaToMm: MMETh  MpPEACTaBICHUE O  YHUCIE,
BJaJICHUE CHMBOJIBHBIM  SI3BIKOM ~ aireOphl, 3HAHWE DJIEMEHTapHBIX  (YHKIHMOHAIBHBIX
3aBUCUMOCTEH, (hopMUpOBaHHE MPEICTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM
MHUpPE U O Pa3INyYHBIX CIOCO0ax MX M3ydeHUs, 00 0COOEHHOCTAX BBIBOJAOB M MPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapaKTep;

3) YMEHHE BBIMOJHATh ajreOpanueckue MpeoOpa3oBaHUs pPALMOHATIBHBIX BBIPAKECHUI,
MPUMEHSITh UX JUISl pelIeHHs] y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4 U 33]1a4, BOSHUKAIOIIMX B CMEKHBIX
y4eOHBIX MpeIMeTax;

4) YMEHHE TMOJb30BaTbCSl MAaTEMAaTHUYECKUMHU (OpPMyJIaMU M CAMOCTOSITEIBHO COCTaBIISIThH
(GOopMyIbl 3aBHCHMOCTEH MEXAYy BElM-YMHAMH Ha OCHOBE OOOOIIEHUS YaCTHBIX CIy4aeB U
JKCIEPUMEHTA;

5) YMEHUE pellaTh JMHEHHbIE M KBAJApPAaTHBIE YPABHEHHS M HEPABEHCTBA, a TaKKe
NPUBOJIMMBIE K HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMBbI; IPUMEHATh IpapuuecKue MpeacTaBIeHUs]
JUISL pEUIEHUS] U UCCIIEA0BaHUS YPAaBHEHU, HEPABEHCTB, CUCTEM; IPUMEHSITh NOJYYECHHbIC YMEHMS
JUISl pELIEHUs 33124 U3 MaTEMaTUKU, CMEKHBIX IIPEIMETOB, IPAKTUKU;

6) OBIIQJICHUE CHUCTEMOW (PYHKIMOHAIBHBIX TOHATUN, (YHKIMOHANBHBIM SI3BIKOM H
CHUMBOJIMKOM, YMEHHE CTPOUTHb Tpapuku (YHKIHA, ONMCHIBATH HX CBOWCTBAa, HCIOJIB30BaTh
¢dbyHKUIMOHANBHOTpadUUEeCKHe NMPEICTaBICHUS JUIsl ONMCAHUS U aHaJM3a MAaTeMaTHYeCKUX 3a/ad U
peanpHBIX 3aBUCUMOCTEN;

7) OBJIaJICHUEC OCHOBHBIMU crocodamu NpEaACTaBJICHUA W aHalin3a CTATUCTUUYCCKUX JAHHBIX;
YMCHHUE peHIaTh 3aa41 Ha HAXOXKACHNUEC YaCTOTHEI U BEPOATHOCTU CquaﬁHBIX CO6BITPII>1;
8) YMCHHUC NPUMCHATbL M3YUCHHBIC IMOHATHA, PE3YJIbTAaThl U MCTOAbLI IPpKW PCIICHHUU 3ada4 U3

pa3siiniHbIX pa3acsioB Kypca, B TOM YHCJIC 3aJda4d, HC CBOAANIUXCA K HCIIOCPCACTBCHHOMY



MNPUMCHCHHIO U3BCCTHLIX aJITOPUTMOB.

V. Coneprxanne yaeOHOTO npeameTa «Anredpar

7 - 9 xyaccoB
* 7 kiacc:
IlepBast Tema Kypca 7 Kjacca SIBISETCS CBS3YIOLUIMM 3BEHOM MEXAY KypcOM MaTeMaTuku 5—6
KJIACCOB M KypcoM aireOpbl. B Hell 3akperuisitoTcsl BBIUUCIUTENbHBIE HABBIKH, CUCTEMATHU3UPYIOTCS
1 00001AI0TCs CBEZICHHS O MPE0OPa30BaHUAX BHIPAKECHUH U PEIICHUN YPaBHEHUI.
HaxoxneHue 3HaueHMH 4YMCIIOBBIX M OYKBEHHBIX BBIPAXXEHHMH J1a€T BO3MOXKHOCTb HOBTOPUTH C
yyalMMHCs — OpaBuja JCHCTBUM €  palMOHAJIBbHBIMM  4YWUCIaMH. YMEHHMS  BBIOJIHATH
apupMeTHYECKUe JEHCTBUS C PallMOHAJIBHBIMHU YHMCIAMM SIBJISIIOTCS OMOPHBIMU JJISI BCETO Kypca
anreOpbl.  CrielyeT BBIACHUTH, HACKOJIBKO IPOYHO OBJAAEIM MMM yyalluecs, W B Clydae
HEOOXOMMOCTH OpPraHMW30BaTh IOBTOPEHHE C LEJIbI0 JIMKBUIAIMM BBISIBICHHBIX MPOOETIOB.
Pa3BuTHIO HAaBBIKOB BBIYMCIICHUN JOJDKHO YIEJIATHCS CEPbE3HOE BHUMAHUE U B JAJIBHEHIIEM IpU
M3YYEHHH JAPYTUX TEM Kypca anreOpsl.
B c¢BsI3u ¢ paccMOTpeHHEM BOIIPOCA O CPaBHEHUM 3HAYEHUM BBIPAKEHUMN PACILUPSIIOTCS CBEJEHUS O
HEpaBEHCTBAX: BBOASTCS 3HAKW HEPABEHCTB, 1a€TCs MOHITHE O JBOMHBIX HEPABEHCTBAX.
[Tpu paccMoTpeHnn npeoOpa3oBaHUi BeIpaKEHHH (POPMaTILHO-ONIEPATUBHBIE YMEHHUS OCTAIOTCS Ha
TOM K€ YPOBHE, ydallMecs MOJHHMAIOTCS Ha HOBYIO CTYIIEHb B OBJIaJIEHUU Teopuel. Broxpsrcs
MOHSITHS «TOKJIECTBEHHO PABHBIE BBIPAKEHUS», «TOXKIIECTBO», «TOXKIECTBEHHOE MPeoOpa3oBaHUe
BBIPQ)XEHUI», COJEpKaHUE KOTOPBIX OydeT MOCTOSHHO pacKphIBaTbCs M YIIIYOJAThCS HpU
M3y4eHUW TMpeoOpa3oBaHUil pPa3IUYHBIX anredpanveckux BblpakeHuid. [loguepkuBaercs, 4YTO
OCHOBY TO/IECTBEHHBIX MPEe0OpPa30BaHUI COCTABISIOT CBOMCTBA ACHCTBHI HAJl YACITAMH.
YcunuBaercs pojidb TEOPETUYECKUX CBEACHUM IIPUM pPacCMOTpeHMHM ypaBHeHuH. C wmenbro
o0ecrieuyeHnss OCO3HAHHOTO BOCIIPHATHUS yUYAIIMMUCS aITOPUTMOB PEIICHHUS YPaBHEHUH BBOJUTCS
BCIIOMOTATEJIbHOE TOHSATHE PAaBHOCUIBHOCTH YpaBHEHUH, (HOPMYIHPYIOTCS U Pa3bsCHAIOTCA Ha
KOHKPETHBIX TNPUMEpPAX CBOMCTBA PAaBHOCWIBHOCTU. JlaeTcs MOHSTHE JTUHEHHOrO ypaBHEHUS WU
UCCIIEyeTCsl BOIPOC O 4Yucie ero KopHeil. B cucreme ynpaxHeHuil 0oco00e BHUMaHHUE YAENIAETCS
peLICHHIO ypaBHEHUI Buaa ax = b npu pasnuynbix 3HaueHusix a u b. [Iponomkaercst pabora mo
(GOpPMHPOBAHUIO y YYAIIMXCS YMEHHS HCIOJIb30BATh ammapar ypaBHEHWH KaK CpPEICTBO IS
pEILICHNs TEKCTOBBIX 3a7a4. Y pOBEHb CJIOKHOCTH 3a/1a4 31€Ch OCTAeTCs TAKUM XK€, Kak B 6 Kiacce.
W3ydyeHne Tembl 3aBeplIaeTCs O3HAKOMIIEHHEM YYalllUXCsl C MPOCTEHIIMMH CTaTUCTUYECKUMU
XapaKTepUCTUKAMU: CPETHUM apU(PMETUYeCKHM, MOJOW, MEAMAaHOW, pa3MaxoM. Yualuecs
JOJDKHBI YMETh HCIIOJIb30BaTh 3THU XAPAKTEPUCTHKHU Ul aHAJIN3a PsAfa JAHHBIX B HECIOXKHBIX
CUTYaLUsIX.
Konmponvnvix pabom: 1
2. CreneHb ¢ HaTypaJIbHBIM IIOKa3aTEIEM.
CreneHp ¢ HaTypaJbHBIM IOKa3aTesleM U €€ cBoicTBa. OpHouwieH. OyHKIMH Yy = X2, y = x> W ux
rpaduKH.
Ocnognas yenb — BbIPaOOTAaTh YMEHUE BBINOJIHATH JEHCTBUS HAJl CTENEHSIMH C HATYpaJbHBIMU
MIOKa3aTeIsIMHU.
B nanHoil Teme fgaetcs ornpejaeseHUe CTENEHN ¢ HaTypaJbHBbIM MOKa3aTeneM. B Kkypce MatemaTuku
0 Kiacca ydamuecs y)K€ BCTPEYaJIMCh C IPUMEpaMHU BO3BEACHUS YHCEN B CTENEHb. B CBS3M C
BBIUMCJICHUEM 3HAYEHUH CTENEHM B 7 KJAacce NaeTcsl INPEACTABICHUE HAXOXICHUU 3HA4YCHUU
CTENEHH C IOMOILBIO KaJbKyJIATOpa. PaccMaTpuBaroTCsl CBOMCTBA CTENEHU C HaTypalbHBIM
nokasarejaeM. Ha mpumepe nokazarenbcTBa CBOMCTB CTENIEHM ydalllMeCs BIIEPBBIE 3HAKOMSTCS C
Jl0Ka3aTesbCTBAaMU, TMPOBOJMMBIMM Ha anreOpamdeckoM wmartepuane. CBOICTBa CTENeHU C
HaTypaJIbHbIM IIOKAa3aTeJIeM HaXOASIT NPUMEHEHHUE IIPU YMHO)KEHHU OJHOWIEHOB U BO3BEIECHUU
OJJTHOWJIEHOB B CTeNEHb. IIpy HaxO0X/IE€HUU 3HAUYEHUI BBIPAXKEHUH, COAEpKaIUX CTEIEHH, 0c000e
BHHUMAaHUE clieIyeT o0paTUTh Ha MOPSAOK JEHCTBUI.
PaccMoTpenue GyHKIHIA y = X%, y = X° M03BOJISIET MPOJOIIKAT paGoTy Mo (OPMUPOBAHMIO YMEHHI
CTpOUTHh U 4yuTaTh rpaduku QyHkuuid. BaxkHo oOpaTuTh BHHMaHHUE y4alMXCsS HA OCOOEHHOCTH
rpaduka GyHKIUHU y = X% rpaduk MpOXOAUT Yepe3 Havajao KOOpAUHAT, och Oy SBISIETCS €ro OChIo
CUMMETpPHH, Ipa(UK pacroyiokeH B BEpXHEH MOJIYIIIOCKOCTH.
YMenue ctpouts rpaduku GyHKIUR y = X2 y= x> HCIIOJIb3YETCS AJI1 O3HAKOMJIEHHSI YUAILUXCSI C
rpau4ecKuM CIocOOOM PElLIeHUs] ypaBHEHUH.



Konmponvnvix pabom: 1

3. MHOTrOo4JIEHBI.

MHuorounes. CnoxxeHue, BBIUUTAHUE U YMHOKEHHE MHOTOWIEHOB. Pa3iiokeHHe MHOTOWIEHOB Ha
MHOKHTEIIH.

Ocnosnasi yenv — BbIPAOOTaTb YMEHHE BBINONHATH CIOKEHUE, BBHIYMTAHHE, YMHOXXEHUE
MHOT'OYJIEHOB U PA3JI0KEHNE MHOTOWIEHOB Ha MHOKUTEIIH.

JlanHass Tema wurpaer (QyHAAMEHTAJIBHYIO pOJb B (OPMHUPOBAHMM YMEHHS BBINOJIHATH
TOKIECTBEHHBIE MMPEOOpa30BaHus aIredpanyecKkux BelpakeHu. @opMupyembie 37ech HopManbHO-
OTepaTHUBHBIE YMEHHUS SIBJISIFOTCS] OTIOPHBIMU IPU U3YYEHHUH JIEUCTBUMN C pallMOHAIIBHBIMU IPOOSIMH,
KOPHSIMH, CTEIIEHAMH C PallMOHAIbHBIMU ITOKA3aTEISIMH.

WN3ydyeHne TeMbl HAUMHAETCS C BBEACHMS MOHATHI MHOTOYIEHA, CTAHAAPTHOIO BHJIa MHOTOUJICHA,
cTeneHd MHorowieHa. OCHOBHOE MECTO B JITOW TEeME 3aHUMAIOT aJrOpPUTMbl JEUCTBUU C
MHOTOYJIEHAMH — CIJIOKECHHME, BBIUYMTAHWE W YMHOXECHHE. Yyalluecs IOJDKHBI NOHMMATh, YTO
CYMMY, Pa3HOCTb, IIPOU3BEICHUE MHOTOWICHOB BCETJa MOYKHO NPEACTABUTHh B BUAEC MHOIOUICHA.
JICHCTBUSA CIIOKEHUs, BBIYUTAHUS M YMHOXXEHUS MHOIOWICHOB BBICTYIAIOT KaK COCTaBHOM
KOMIIOHEHT B 3a/laHUsAX Ha IpeoOpa3oBaHMs LeENbIX BbipaxkeHUH. [losToMy HenenecooOpa3HO
NEePEeXOAUTh K KOMOMHHUPOBAHHBIM 33aJJaHHUSM IPEXKIIE, YeM YCBOSHBI OCHOBHBIEC aJITOPUTMEI.
Cepbe3HOE BHMMAaHHME B 3TOM TeME€ YAENSETCA DPA3jIoKEHHIO MHOTOWIEHOB HAa MHOXUTENIN C
IIOMOILIBI0 BBIHECEHMS 3a CKOOKM OOIIEro MHOXHTEISI M C IOMOUIbIO T'PYNIIUPOBKH.
CooTBeTcTBYIOIIME ITPEOOPa30BaHMsI HAXOIAT IIUPOKOE IPUMEHEHHE KaK B Kypce 7 Kilacca, Tak U B
HOCTEeIYIOIUX KypcaX, 0COOEHHO B IEUCTBUSX C pallMOHAIBHBIMHU IPOOSIMH.

B nanHOM Teme ywammecs BCTpEYarTCs € IMPHUMEpPAMH MCIOJb30BaHUS PAaCCMaTPUBAEMBIX
npeoOpa3oBaHUil NPU PELICHUH Pa3HOOOPA3HBIX 3ajlad, B YACTHOCTH IpPH PEIICHUM YpaBHEHHM.
OTO MO3BOJSET B XOJ€ U3YUEHUS TEMBI MPOJIOJDKUTE paboTy M0 (hOPMUPOBAHUIO YMEHUS peIIaTh
YPaBHEHUS, a TAKXKE pelIaTh 3aJayd METOJOM COCTaBJICHHs YpPaBHEHUU. B 4ucio ynpakxHeHUI
BKJIIOUAIOTCS HECIIOKHBIE 3aJJaHUsI HAa JOKA3aTENbCTBO TOXKIECTBA.

Koumponvhvix pabom: 1

4, d)oszynLI COKPAIEHHOTO YMHOYKEHHSI.

®opmyist (a + b)! = a?+2ab + b’ (a+ b)® =d*+3dh + 3ab’ +0° (a+b) (@*+ab + b
= 3 4b3,

[pumeneHue GopMyIT COKPAIICHHOTO YMHOXKEHHS B TPE0OPa30BaHUAX BHIPAKCHUIA.

Ocnosnas yenb — BBIPA0OTATH YMEHHE IPUMEHATH (OPMYJIBI COKPAIIEHHOTO YMHOKEHHS B

npeoOpa3oBaHUAX IENIBIX BBIPAXXCHUH B MHOTOWICHBI M B Pa3JIOKCHHM MHOTOWICHOB Ha
MHOHTEJIH.

B nmanHO#it Teme mpogoipkaercss padora 1Mo (POPMHUPOBAHMIO y YYAILIMXCS YMEHHS BBINOJIHATH
TOXKJICCTBEHHBIC MPEOOpPA30BaHMs IENbIX BbIpakeHHH. OCHOBHOC BHHMAaHHE B TEME YACISCTCS
dopMynam (a - b) (@ + b) = a® - b% (a £ b)’ = &* + 2ab + b® Yuammecs TOIKHBI 3HATH TH
(GopMysIbl U COOTBETCTBYIOILME CIIOBECHBIE (DOPMYIMPOBKH, YMETh NPUMEHITh MX KaK «cieBa
HaIpaBOy, TaK M «CTpaBa HAJICBOY.

Hapsizty ¢ yKasaHHBIMH paccMaTpuBatoTcst Takke hopmyist (a + b)® = a®+ 3¢%b + 3ab* £ b a® £ b®
= (a +b) (@® + ab + b?). OgHaKO OHM HAXOAT MEHbIUEE NPUMEHEHHE B Kypce, [OSTOMY HE
CJICZIyeT W3JIUIIHE YBJICKATHCS BHIITOJHEHHEM YIIPAXKHEHUH HA UX UCTIOIH30BAHUE.

B 3axmrounTensHON 4acTu TEMbl pacCMaTPUBAETCsl IPUMEHEHHUE Pa3IMYHbIX PUEMOB Pa3JI0KEeHUS
MHOTOYJICHOB Ha MHOMKUTEIH, a TaK)Ke MCIOJIh30BAHUE MPEOOpPa30BAHUIN IENIBIX BBIPAKECHUH IS
pelIeHHs IIMPOKOTro Kpyra 3ajad.

Konmponvnvix pabom: 2

5. O yHKIMH.

@OyHKMs, o6nacTh omnpeneneHuss (yHKUMU. Bpluucnenue 3HaueHUM QyHKIuUM 1o Qopmyie.
I'paduk @ynkuunu. [psmas nponopuroHalIbHOCTH U ee Tpaduk. JInHelHas QyHKIus U ee rpaduk.
OcnosHas yenrb — O3HAKOMUTH YYALIUXCS C Ba)KHEHIIMMH (DYHKIIMOHAJIBHBIMU HMOHSATHSMH U C
rpaduKaMu MpSMON MPOTIOPITUMOHAIIBHOCTH U JIMHEWHOU (DYHKITHM OOIIETO BU/IA.

1 Crenens ¢ OCJIBIM ITOKa3aTCJICM. OJeMEHTHI CTATUCTHUKH.
Crenens ¢ OCJIbIM IIOKa3aTCJIEM U €€ CBOMCTBA. CTaH,Z[apTHLIfI BUJ 4HCJIA. HauanbHbie CBCICHUA
00 opranmsalny CTaTUCTHUYCCKUX HCCJIeI0OBaHUM.



JlanHast Tema SIBISIETCS HayalbHBIM ITAallOM B CUCTEMAaTHYeCKON (DYHKIIMOHAIBHOM MOJITOTOBKE
yyalmxcs. 37ech BBOJSATCS TaKUe MOHATHS, KaK (DYHKIUS, apryMeHT, oOJacTh OIpeIeleHHs
¢bynkunu, rpapuk GyHkiuu. OyHKIMA TPaKTyeTcs KaK 3aBUCUMOCTh OJIHOM MEPEeMEHHOH OT
Ipyroil. Yuarmnuecs: mojiy4darloT MepBOe MpPEJCTaBIeHHE O crocodax 3aaanus ¢yHkuuu. B manHoi
TeMe Ha4yMHaeTcs paboTa 1Mo (OPMHPOBAHUIO y YYANIMXCS YMEHHH HaxXoAuTh 1o (opmyie
3HaueHue (YHKIIMH 110 U3BECTHOMY 3HAUCHHUIO apryMEHTA, BBITIONHSATH Ty K€ 3a/1auy 1o rpaduKy u
pemrate mo rpaduky oOpaTHYyIO 3a1a4y.
@OyHKIIMOHAIBHBIE TIOHATHS MOJIYYalOT CBOIO KOHKPETU3AIUIO PH U3YYEHUH JTUHEHHON QyHKIIMM U
€€ YaCTHOTO BHJAa — MPSIMOW MPOMOPLIUOHATBLHOCTU. YMEHHUS CTPOUTh U YHUTATh T'padUKHU ITHX
(GyHKIMH MIMPOKO HCHOJB3YIOTCS KaK B CAMOM Kypce aiureOpbl, Tak M B KypcaxX T€OMETpUU U
¢busukyu. Yuamnyecs JOJKHBI MOHUMATh, KaK BIMAET 3HAK KOd(PQUIMEHTa Ha PacloOKEHHE B
KOOPJAMHATHOM TUTOCKOCTH Tpaduika GyHKIHU y = kx, rae u k O 0, Kak 3aBHCUT OT 3HAYCHUH k U D
B3aUMHOE PacIojoKeHue IrpaguKoB IByX GyHKIUHA Buaa y = kx + b.
®opmupoBaHUE BceX (YHKIMOHAIBHBIX MOHATHH U BBIPAOOTKAa COOTBETCTBYIOIIMX HABBIKOB, a
TaKXKe M3y4eHHE KOHKPETHBIX (DYHKIMI COMPOBOXKIAIOTCS PACCMOTPEHHEM IPUMEPOB pealbHBIX
3aBUCHUMOCTEN MEXAY BETUYMHAMHU, YTO CIIOCOOCTBYET YCWJICHHIO NMPUKIIATHOW HANpPaBIEHHOCTU
Kypca anreopsl.
Koumponvnvix pabom: 1
6. Cucrembl  JTUHEHHBIX
YpaBHECHUM.
Cucrema ypaBHeHUl. PenieHne cucteMsl ABYX JTMHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU U €r0
reoMeTpuUYecKass MHTepnpeTanus. PelleHne TEKCTOBBIX 3aJad METOJAOM COCTAaBJICHHUS CHCTEM
YPaBHEHUM.
OcHogHas yenb — 03HaKOMUTH YYAIIUXCS CO CIIOCOOOM PELIEHUS] CUCTEM JIMHEHHBIX YpaBHEHHH C
IBYMSI TIEpEMEHHBIMH, BbIpa0OOTaTh yMEHHE pelIaTh CHUCTEMbl YPAaBHEHHI M NPUMEHATh UX NpPU
pELIEHUHU TEKCTOBBIX 3aay.
W3ydeHue cucrteM ypaBHEHUH pacmpenensercs Mexay Kypcamu 7 u 9 kiaccoB. B 7 kimacce
BBOJUTCS IOHATUE CUCTEMBI U PACCMATPUBAIOTCSI CUCTEMBI JINHEHHBIX YPaBHEHUI.
N3noxeHne HauMHAETCS C BBEJACHMS NOHATHS «JIMHEMHOE YpaBHEHME C JABYMs IIEPEMEHHBIMU». B
CUCTEMY YNPAKHEHUN BKIIKOYAKOTCS HECIOKHBIC 3a/JlaHUSl HA PELICHHUE JIMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMU B LEJIBIX YACIIAX.
dopmupyeTcss yMEHHE CTpPOUTh Tpaduk ypaBHenuss a + by = ¢, rne a @ 0 wm b @ 0, npu
pa3nuuHBIX 3HAa4YeHUsAX a, b, ¢. BBemenue rpaduyeckux oOpa3oB JaeT BO3MOKHOCTh HATIIAIHO
HCCIEAOBaTh BOMNPOC O YHCJIE PEIIEHWH CHCTEMBl JBYX JIMHEWHBIX YPaBHEHHH C JBYyMs
IIEPEMEHHBIMHU.
OCHOBHOE MECTO B JAaHHOW TEME€ 3aHMMAET HU3YYEHHE AITOPUTMOB PELICHUS CUCTEM JBYX
JUHEHHBIX YPaBHEHUHM C JBYMsI MEPEMEHHBIMU CIIOCOOOM MOACTAHOBKH M CIIOCOOOM CIIOKEHUS.
BBeneHne cucreM IMO3BOJSAET 3HAUUTENBHO PACIIMPUTh KPYr TEKCTOBBIX 3a]ad, PELIAEMBIX C
MOMOMIbIO amnmnaparta anredpsl. [lpuMeHenne cuctem ymnpouaeT mpouecce nepeBoia JaHHbIX 3a7aun
C OOBIYHOTO SA3BIKA HA S3BIK YPABHEHUI.
Konmponvnvix pabom: 1
7. IloBTOpEHUE.

Ocnosnas yens. I1oBTOpUTH, 3aKpenuTh U 0000UTH OCHOBHBIE 3Y H, momyyeHHble B 7 Kilacce.
Konmponvnvix pabom: 1

* 8 Ki1ace:
1. PanmonansHbIe 1poOH.
PanmonanesHast 1po6s. OCHOBHOE CBOWMCTBO Ipo0H, CokparieHue apodeit. ToxkaecTBeHHbIC

npeoOpa3oBaHys pallOHATbHBIX BhIpakeHUN. DyHKIHS ) = “Uee rpaduxk.

X

Ocnognasi yenb — BbIPa0OTaTh yMEHHME BBINOJHATH TOXKIECTBEHHBbIE IPE0Opa3OBaHUA
palrOHANIbHBIX BBIPAKEHUM.

Tak kak AefcTBHS ¢ pallMOHAIBLHBIMU JAPOOSMHU CYIIECTBEHHBIM 00pa30M OINMUPAIOTCS Ha JIEUCTBUS
C MHOTOWICHAaMH, TO B Hayajle TeMbl HEOOXOAMMO MOBTOPUTH C YyYalIUMHCA HpeoOpa3oBaHUs



LIEJIBIX BBIPAKEHUH.

['maBHOE MeCTO B JTaHHOW TeMe 3aHMMAIOT AJITOPUTMBI JEHCTBUM IpOOSIMH. YUalluecs ITOKHBI
MMOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BE/ICHNE U YaCTHOE ApoOel BCera MOXKHO MPEJCTaBUTH B
Bune apobu. IlpmoOperaembie B JaHHONW TEeME YMEHHS BBINOJHATH CIIOKEHHUE, BBIYMTAHHE,
YMHOXKEHUE U JIeJIeHHe ApoOeil SBIIAIOTCS OIMOPHBIMHU MPEOOPA30BAHUSX JPOOHBIX BBIPAKCHHIA.
[lostomy wuMm crnenyeT yneiauTb ocoboe BHHUMaHHE. HerenecooOpa3sHO TeEpexXonuTh K
KOMOMHHMPOBAHHBIM 33/IaHHUSIM Ha BCE JACHCTBHS C APOOSIMH TPExkJIe, 4eM Oyay YCBOCHBI OCHOBHBIC
aNTOPUTMBL. 3aJlaHUsl Ha BCE JEUCTBUS C IPOOSMHU HE JOJKHBI OBITh H3JIMIIHE TPOMO3JIKHMH U
TpynoeMkumu. [Ipyn HaXOXKAeHNN 3HaYEHUN NpoOei MaroTcs 3a1aHMsI Ha BBIYMCICHUS C TTOMOIIBIO
KaJbKynsiTOpa. B JaHHOW TemMe paclIMpAOTCS CBEACHUS O CTAaTUCTUYECKUX XapaKTePHUCTHKAX.
BBoauTcs noHsiTue cpeHEro rapMOHUYECKOTO PsiJia MOJOKUTEIbHBIX

grceln. M3yueHue TeMbl 3aBepIlaeTcs pACCMOTPEHUEM CBOMCTB rpaduka GyHKIUU Y = k

X
Konmponvnvix pabom: 2

OcnosHnas yenb — BbIpaOOTaTh yMEHHUE NPHUMEHATh CBOMCTB, CTENEHHU C LEJIbIM IOKa3aTeleM B
BBIUMCJICHUSIX W NpeoOpa3oBaHUAX CHOPMHUPOBATH HauyajbHbIE NPEJCTaBICHUs O cOope u
IPYNIIUPOBKE CTATUCTUYECKHUX JIaHHBIX, UX HATJISAHON HHTepIpETaLUH.

B aT0if TemMe popmynHupyrOTCs CBOMCTBA CTENEHHU € LENbIM MoKa3aTeneM. MeTo 10Ka3aTenbCTBa
3TUX CBOMCTB IIOKAa3bIBAETCSl HA NPUMEPE YMHOXXEHUS CTEIEHEN C OJMHAKOBBIMM OCHOBAaHUSMHU.
JlaeTcss OHATHE O 3allUCH YUCJIa B CTaHJAPTHOM BHJE. IIpMBOISATCS mpUMEpPHI MCIIOJIB30BaHMS
TaKOM 3aIucyu B QU3KKE, TEXHUKE U IPYTUX 001acTIX 3HAHUH.

VYuamuecs Moay4yaroT — HayaJbHbIE  TPEJACTaBIE€HUS 00  OpraHM3allid  CTaTUCTUYECKHX
uccienoBanuii. OHU 3HAKOMSTCS C TOHSATUSMU T'€HEpalbHOM U BHIOOPOYHOM COBOKYITHOCTH.
[lpuBozmATCS TpUMEpPHI MPEICTABICHUS CTATUCTUYECKMX JaHHBIX B BHJIE TaOMUI] 4YacTOT H
OTHOCHUTEJIbHBIX YaCTOT. YUallMMCs MpeiararTcs 3aJaHus Ha HaXO0XJICHHE MO Tabulle 4acToT
TAaKUX CTATUCTUYECKHX XapaKTepUCTHK, KaK cpeaHee apudmernueckoe, Moja, pa3Max.
PaccmarpuBaeTcst BOIIPOC O HAIISIHOW MHTEPIPETAllMK CTaTUCTHYECKONH HHpopManuu. M3BecTHbIE
yYaluMmcsl CrocoObl  HAIISITHOTO TPEACTaBICHUS CTAaTUCTUUYECKHX JIaHHBIX C  IOMOIIBIO
CTOJIOUATHIX M KPYTOBBIX TMArpaMM PacIIUpSIOTCS 33 CYET BBEJCHHS TaKUX MOHATHH, KaK IMOJIUTOH
U TUCTOrpamMMa.

Koumponvhvix pabom: 1

3. KBagpatHbie KOpHHU.

[TonsiTie 06 nppanoHaIbHBIX ynciax. O0mmue cBeIeHus 0 JecTBUTEeNbHBIX ynciax. KBagpaTHbiit
KopeHb. [loHATHE O HaAXOXICHUM NPUOIMKEHHOTO 3HAYeHHMs KBajpaTHoro KopHs. CBoiicTBa
KBaJlpaTHBIX KOpHEH. [IpeoOpa3zoBaHus BbIpaXEHUM, COAEpKAIMX KBaJApaTHbIe KOPHU. DYHKIMS Y
=[x , ee cBOMCTBA U TpaduK.

OcHoéHas yenb — CACTEMaTU3UPOBATh CBEICHUS O PALIMOHAJIBHBIX YUCIIAX U J1aTh NIPEICTABICHUE
00 WppalMOHATBHBIX YHCIAaX, PACHIMPUB TEM CaMbIM MOHATHE O YHCIE; BBIPAaOOTaTh yMEHHE
BBINOJIHATH IPE0Opa30BaHMsl BEIPAXKEHUH, COIEPIKAIINX KBAIPATHBIE KOPHHU.

B nanHON TeMe ywaniuecss MOJydarOT Ha4daJlbHOE IPEICTABICHHE O IMOHATHUU JIEHCTBUTEIBHOIO
yucia. C 3ToH 1enpio 0000IIal0TCS M3BECTHBIE YYaIlUMCS CBEJICHHSI O PallMOHAIBHBIX yucnax. s
BBEJICHUS MMOHATHS MPPALMOHAIBHOIO YMCJIA HCIOJIB3YETCS MHTYUTHUBHO IPEACTABICHHUE O TOM,
YTO KaXIbIM OTPE30K HMMEET [JUIMHY W IIOTOMY KaXKIOM TOYKE KOOPIHMHATHOM NPSIMOMN
COOTBETCTBYET HEKOTOpoe uucio. llokaspiBaeTcs, 4YTO CyIIECTBYIOT TOYKH, HE HMEIOLIUE
panroHaIBHBIX a0CITUCC.

IIpu BBeAEHMM IOHATUS KOPHS IOJIE3HO O3HAKOMUTH Y4YalllUXCSl C HaXO0XKJIEHUEM KOpHEH ¢
MIOMOUIBIO KaIBKYJIATOPA.

OcHOBHOE BHUMaHHE YHAEJSIETCA MOHATUIO apr(PMETHUYECKOTO KBaAPAaTHOTO KOPHS M CBOWCTBAM
apu(pMeTHYECKUX KBaJpaTHbIX KOpHeH. Jloka3bIBaroTcs TEOpeMbl O KOpPHE M3 INPOU3BEICHHS U
npobwu, a

TAaKKe TOKIECTBO J1/a° = |a|, KOTOpbIE MMOTyyaroT MIPUMEHEHHE B IPE0OPa30BAHUAX BBIPAXKECHHUH,
coJiepXKalux KBajpaTHble KOpHU. CrienuaabHOe BHUMAHUE YIEIIeTCs OCBOOOXKICHUIO OT

HppalnOHAJIBHOCTHU B 3HAMCHATEIIC I[pO6I/I B BRIPAXKCHHUAX BUJA = . Ymenue



peoOpa3oBHIBATH

v/b Vb £\ ¢

BBIPKCHUS, COJCPIKAIIME KOPHH, YacTO MCIOJIB3YeTCs KaK B CaMOM Kypce aireOpbl, Tak U B
Kypcax reOMeTpHH, ajareOpbl U Hayall aHai3a.

[Ipogomkaercs paboTa 1O  pa3BUTHIO  (YHKIHOHAIBHBIX  MPEACTABICHUA  ydYaIIUXCS.
PaccmatpuBarorcs GyHkius o = /0, ee cBoiicTBa W rpaduk. [Ipu m3ydennn dyHkumm y = 4x

MOKa3bIBACTCSI €€ B3aUMOCBA3b C (PYHKIUEH y = X%, e x > 0.

Konmponvnvix pabom: 1

4. KBagpatnsle ypaBHEeHMUS.

KBanpatnoe ypaBHenue. dopMyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. PellleHue panroHaIbHBIX
ypaBHeHuH. PemeHune 3amad, NOpUBOMAIIMX K KBaJpaTHbIM YPaBHEHMSIM U IPOCTEHIINM
paLMOHAIbHBIM YPaBHEHUSM.

Ocnognas yenb — BbIpaOOTaTh YMEHHUS pellaTh KBaJApaTHbIE YpPaBHEHUS M IPOCTEHIIME
paloHaIbHBIE YPAaBHEHUS U IPUMEHATH X K PELLICHUIO 3a1a4.

B nHauane Tembl NpPUBOASTCS MPUMEPHl PELICHUS HEMOJHBIX KBAJpPaTHBIX YpaBHEHHUU. OTOT
MaTepHuall CUCTEMAaTU3UpYeTcs. PaccMaTpuBarOTCs anrOpUTMbl PEIIEHUS HETOJIHBIX KBaJIpaTHBIX
YPaBHEHHUI PAa3JIMYHOTO BHUJIA.

OcHOBHOE BHUMaHUE CJIENYET YACIUTh PEIICHUIO YPaBHEHUN BUJIA ax’+ bx + ¢ = O,rnea®O0, c
ucrosib3oBaHueM (opMysbl KopHel. B naHHO# Teme yuamuecs: 3HakoMsTcs ¢ popmynamu Buera,
BBIPQ)KAIOLIMMH CBSA3b MEX1Y KOPHSIMM KBaJpaTHOIO ypaBHEHHs M ero kodpduuueHtamu. OHH
UCHOJB3YIOTCS B JaJbHEHIIEM INPHU JI0KA3aTeIbCTBE TEOPEMBI O pPAa3JIOKEHUH KBaJIPaTHOIO
TPEXWICHA Ha JINHEHHbIE MHOKATEIH.

VYuyamuecss OBIaAeBalOT CIOCOOOM peleHUsl JApOOHBIX PpalMOHAIBHBIX YPABHEHHWM, KOTOPBIN
COCTOMUT B TOM, UYTO PELICHHE TaKUX YPAaBHEHUH CBOAMTCSA K PELICHUIO COOTBETCTBYIOLIUX LIEJIBIX
YPAaBHEHUH C NOCJIETYIOLIUM UCKIFOYEHHEM IIOCTOPOHHUX KOPHEH.

N3ydeHne naHHOW TEMBI IO3BOJISIET CYHIECTBEHHO PACILIMPUTD allapaT ypaBHEHUH, HCIIOJIb3YEMBIX
JUIl PEIICHUS TEKCTOBBIX 3a1a4.

Konumponvnvix pabom: 2

5. [loBTOpEHUE.

OcHosnas yenw. [1oBTOpUTB, 3aKpenUTh U 00001HUTH OCHOBHBIE 3Y H, mony4yeHHbIe B

8 xnmacce. Konmponvuuvix pabom: 1

* 9 kiacc

1. Hepagencraa.

UucnoBble HEpaBEHCTBA M HMX CBOWCTBA. [loWIEHHOE CIOKEHHME W YMHOXXEHHUE YHCIIOBBIX
HEpPABEHCTB. JINHENHbBIE HEPABEHCTBA C OJJHOM NIEPEMEHHON U UX CUCTEMBI.

2 Ksagpatuunas QyHKIuS.
Oynkius. Cpoiicta ¢pynkuuii. KBagpatHelii TpexuseH. Pa3noxkeHne KBapaTHOTO TpeXuiIeHa Ha
muoxuTenn. yHkius y = ax® + bx + ¢, ee cBoiicTa 1 rpaduk. CTeneHHas GpyHKIMS.
Ocnosnasi yenb — pacUIMpUTh CBEJCHHUA O CBOMCTBAaX (DYyHKIMM, O3HAKOMUThH YyYallUXcs CO
CBOWCTBaMH U rpa)uKOM KBaJIpaTUIHON (QyHKIIHH.

B Hauane TeMbl cUCTEMaTU3UPYIOTCS CBeleHUs 0 PyHKIUAX. [IoBTOPSIIOTCS OCHOBHBIE OHSATHS:
GYHKIMS, apryMeHT, o0nacTb onpeneneHus QyHKIuu, rpaduk. JlaroTcs MOHATHS O BO3PACTaHUM U
yObIBaHM (DYHKIIMM TMPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM cambIM co3faercss 0asa [UIsi YCBOCHHS
CBOWCTB KBAJpaTUYHOM M CTENEHHOM (yHKIMH, a Talke JUIs JajJbHEHIIEro yriayOseHus
(YHKIMOHATIBHBIX IPEICTABICHUH MTPH N3yYSHUH Kypca aiareOpsl M Havajl aHaIn3a.

[ToaroToBUTENBHBIM IIArOM K M3YYEHUIO CBOMCTB KBAaJpAaTUYHOM (DYHKIUM SIBISETCS TaKKe
paccMOTpEeHHE BOIPOCa O KBAJPAaTHOM TPEXWIEHE U €ro KOPHAX, BBIACICHUU KBaJapara JBYWIECHA U3
KBaJIpaTHOTO TPEXUYJIEHA, PA3JIOKEHUH KBAIPATHOIO TPEXUICHA HA MHOXKHUTEIIH.

N3yuenue kBaapaTUYHON (PYHKIMU HAUMHAETCS C PACCMOTPEHUs PYHKIMU y = ax?, ee CBOICTB
1 0coOeHHOCTEH TpaduKka, a TAKXKE APYTUX YaCTHBIX BUIOB KBapaTUIHOW (QYHKIIMH — (QYHKIUH y =
ax’ + b, y=a(x- m)2. DTu cBeeHHs UCTIOJIB3YIOTCSI TIPY W3YyYEHHUH CBOMCTB KBaJPATUYHON (PYHKIIUH
o61ero Buia. BaxHo, 4TOO! yyaliecs MOHsUIH, 9To rpaduk GyHKIMK y = ax’ + bx + ¢ MOXeT ObITh
MOJTY4eH U3 Tpaduka



OcHo6Has yenrb — O3HAKOMHUTBH YYaIUXCsl ¢ NPUMEHEHHE. HEPAaBEHCTB /I OLICHKH 3HA4YCHUU
BBIP@XCHUM, BbIpa0OTAaTh YMEHHE peEIlaTh JIMHEHHbIE HEPAaBEHCTBA C OJHOM MEpPEeMEHHON U HX
cucteMbl. CBOMCTBA YHCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO peEIIeHUE
JUHEHHBIX HEPAaBEHCTB C OAHOW NMEpPeMEHHON. T peMbl O NMOYJIEHHOM CIIOKEHUU U YMHOKEHUH
HEPABEHCTB HAXOJUTb IPUMEHEHHE IPU BBIIOJHEHUM IPOCTEHINUX YHNPAXKHECHUNH HA OLEHKY
BBIp@)XEHUI MO MeToay rpaHull. BBoadrcs moOHATHS aOCOMIOTHOM MOTPEIIHOCTH M TOYHOCTH
NpUOIMKEHNS, OTHOCUTEIbHONW MOrPEIIHOCTH. YMEHHS NPOBOJAUTH JEIYKTUBHBIE PACCYXKIECHUS
[IOJIy4alOT Pa3BUTHE KaK IPU JOKA3aTeIbCTBAX YKAa3aHHBIX TEOPEM, TaK M IIPU BBITOJIHECHUHU
YOPA)KHEHUM HA TOKa3aTEIbCTBA HEPABEHCTB.

B cBsA3uM ¢ pemieHneM JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHO: AaeTCs MOHATHUE O YUCIIOBBIX
IIPOMEKYTKAX, BBOIATCS COOTBETCTBYIOIIME Ha3BaHMsA M 0003HaueHus. PaccMoTpeHMIo cucTeM
HEPAaBEHCTB OJHOW IIEPEMEHHOM MPEAUIECTBYET O3HAKOMIICHHE YYalllUXCsl C MOHATHUAMH
nepecevyeHust 1 00beIMHEHUSI MHOKECTB.

IIpn pemeHNM HEPAaBEHCTB HCHOJIB3YIOTCA CBOMCTBA PABHOCWIBHBIX HEPABEHCTB, KOTOPbIE
Pa3bIACHAIOTCS HAa KOHKPETHBIX NpuMepax. Ocoboe BHUMaHHE CIelyeT yAeIuTh 0TpaboTke YMEeHHUs
pelar npocTeliine HEpaBeHcTBa BUAA ax > b, ax < b, ocTaHOBMBIIMCH CIIELIMAIIBHO HA Cilydae,
korga a < 0.

B »TO0l TeMe paccMaTpUBAEeTCS TAKXKE PELICHUE CUCTEM JBYX JIMHEWHBIX HEPAaBEHCTB C OJHOU
IIEPEMEHHOM, B YaCTHOCTHU TAKUX, KOTOPBIC 3alIMCAaHbI B BUJIE JBOMHBIX HEPABCHCTB.

Koumponvhvix pabom: 1

byHKIMN y = ax’ ¢ IOMOIIBIO JBYX TapaulelbHbIX NepeHocoB. [IpueMsl moctpoeHus rpaduka
byHKIIMKM Y = ax’ + bx + ¢ oTpabaTbIBalOTCSl Ha KOHKPETHbIX Mpumepax. [Ipu 3tom ocoboe
BHUMaHHUE CIIEAYyeT YIeNuTh (POPMUPOBAHUIO Y YYAIMXCS YMEHHS YKa3blBaTh KOOPAMHATHI
BEPLINHBI 1apaloJibl, €€ OCb CHMMETPHH, HallpaBJI€HUE BETBEN MapadoIbl.

[lpu u3ydeHum 5TOW TeMbl JalbHEHIIee pa3BUTHE MOJIY4aeT YMEHHE HAaxXOIUTh MO Trpaduky
IIPOMEKYTKH BO3pacTaHusi U yObIBaHUS (DYHKIMH, a TaKXKe MPOMEXKYTKH, B KOTOPBIX (YHKIHS
COXpaHsEeT 3HAK.

Vyaruecsi 3HAKOMSITCS CO CBOWCTBAMHU CTEMEHHOM (DYHKIUHM y = X' NP YETHOM U HEYETHOM
HaTypaJbHOM IIOKa3aTenae 1. BBoauTcs mnoHATHE KOpHA N- creneHd. OHU  MOJTy4YarOT
NPEJCTABICHHE O HAXOXKJICHUM 3HAYCHHI KOPHS C MOMOINBIO KaJIbKYISATOpa, IpUYeM BhIpabOTKa
COOTBETCTBYIOUIMX YMEHHUH He TpeOyercs.

Koumponvhvix pabom: 1

3. HepasenctBa ¢ 01HOM EpeMEHHOU

Lensie ypaBuenus. [IpoOHbIe paninoHadbHbIe YpaBHEeHUsA. HepaBeHCTBa BTOPOI CTETIEHU C OJTHOM
IIEpEMEHHON. MeTo1 MHTEpBaoB.

Ocnosnas yenp — CUCTEMATU3UPOBATh U OOOOLIUTH CBEJCHHSI O PEIICHUM LENbIX M JAPOOHBIX
paIMOHATBHBIX YPaBHEHHWH C OJHOW MEpeMeHHOW, COPMHPOBATH YMEHHE pellaTh HEPaBEHCTBA
BI/I,Z[aaX2+]:>X+C>OI/IJII/IaX2+BX+C<0,I‘I[eaq)0.

B s1oli Teme 3aBepiiaeTcs U3ydeHHE PAIMOHAIBHBIX YPAaBHEHUI C OJHOM MEepeMEeHHOM. B cBs3m ¢
TUM TPOBOJMUTCS HEKOTOpoe 00O0OINeHHe U yriyOJieHHe CBeJeHUH 00 ypaBHEHHUsX. BBousarcs
MOHATHS LIEJIOT0 PAMOHAIBHOTO YPAaBHEHHS M €r0 CTENEHHU. Y4Yalluecs 3HAKOMATCA C PEIICHUEM
YPAaBHEHUN TPEThEH CTEIEHW M YETBEPTOM CTENEHU C IOMOINBIO Pa3JIOKEHHs HA MHOKHUTEIU U
BBCJICHUS BCIIOMOTAaTEJIbHOM NIEPEMEHHOW. Meroa peleHus ypaBHEHUH IIyTEM BBEICHHUS
BCIIOMOTaTEJIbHBIX MEPEMEHHBIX OyIeT IIMPOKO MCIIOJIb30BaThCA B JAJbHEHIIEM IPH PELICHUU
TPUTOHOMETPUUYECKUX, JIOTAPU(PMUIECKUX U APYTUX BUAOB YPAaBHEHUH.

PacimmpsitoTest cBeleHus 0 pelIeHnu ApOoOHBIX PALlMOHANIbHBIX YPaBHEHHH. Ydaluecs: 3HaKOMSTCS
C HEKOTOPBIMH CIIELUAJIbHBIMU [IPUEMAaMU PELICHUs TAKUX YPABHEHUM.

®opMHpOBaHUE YMEHUH PEIIaTh HEPABECHCTBA BUIA ax’+bx ++c¢>0mwmax’ + bx + ¢ < O,rnea
@ 0, ocymiecTBIsSETCS C OMIOPON Ha CBEIEHUS O rpaduKe KBaApaTUIHON (YHKIIHH.

VYyamuecss 3HaKOMATCS ¢ METOJOM HMHTEPBAJIOB, C IIOMOIIBIO KOTOPOrO PEIIAKOTCS HECIOKHBIC
palMOHaIbHBIE HEPABEHCTBA.

HCIIONIB3YIOTCS IIPU WIIIOCTPALMM MHOKECTB PELICHUN HEKOTOPBIX IPOCTEUIINX HEPABEHCTB C
IBYMs IIEPEMEHHBIMU U UX CUCTEM.

Koumponvhvix pabom: 2



5. DNeMEeHTHI IPUKIAJHOW MaTEMAaTHUKH.

MatemaTtuueckoe MozenupoBanue. IIpoueHTHele pacueTsl. [lpubnnkeHHBIE BBIYUCIICHUS.
OcHoBHBIE TpaBUiIa KOMOMHAaTOpuKU. OTHOCHUTENbHAs 4YacToTa W BEPOATHOCTh CIIy4ailHOrO
cobbiTHs. Kimaccuueckoe ornpeneneHnue BeposiTHOCTH. HauaabHble cBEeJIeHHUS O CTaTUCTHKE.
Ocnognas yeab — O3HAKOMUTD YUYAIMXCA C MOHATUSMU [IEPECTAHOBKHU, Pa3MEIIECHUS, COUETAaHUS U
COOTBETCTBYIOUIMMHU (opMylnaMu Al MOJCYETa HX YHUCIA; BBECTH MOHATHS OTHOCUTEIbHOMN
YaCTOTHI U BEPOSITHOCTH CIIYJaitHOTO COOBITHSL.

M3yueHne TeMbl HAUMHAECTCA C PEHICHUS 33/7ay, B KOTOPBIX TPeOyeTCsl COCTaBUTh T€ WJIM WHBIC
KOMOMHAIIMM 3JEMEHTOB U TMOJCYUTATh UX 4YHUCIO. Pa3bsicHsieTcss KOMOMHATOPHOE MpPaBUIIO
YMHOXXEHUS, KOTOPOE HCIIOJB3YeTCsl B MAJbHEHIIEM TpU BhIBOAE (OPMYI Ui IMOJCYETa YHCIIA
[IEPECTAaHOBOK, pa3MelleHui u coyeranuil. Ilpu u3yyeHMH JaHHOTO Marepuana HEoO0XOIUMO
oOpaTUTh BHHMMAHME Y4YalllUXCSl HA pa3iuyude TMOHATHH «pa3MEUIeHHEe» U «COYETaHHe»,
c(opMHpOBATH Y HUX YMEHHE ONPENesATh, O KAKOM BHJIe KOMOMHAIIMN UJIET peub B 3a7a4e.

B nanHOM TeMe ydammecss 3HAKOMSATCS C HA4ajJbHBIMHM CBEICHHSIMH W3 TECOPUU BEPOSTHOCTEM.
BBoasaTcs MOHATHS «CITy4allHOE COOBITHE», «OTHOCHTENIbHAS YAaCTOTa», «BEPOSTHOCTH CIy4ailHOrO
coObITHs». PaccmarpuBaroTCs CTAaTUCTMYECKMM UM KJIACCHMYECKUM MOAXOAbl K OIpPEIesICHUI0
BEPOSITHOCTH CIly4alHOTO COOBITHS. BakHO 00paTHTh BHHMaHHE yd4alluxcs Ha TO, YTO
KJIACCUYECKOE OIIPEJIETICHUE BEPOSATHOCTH MOXKHO IIPUMEHSATH TOJBKO K TAKMUM MOJENSIM PEAIbHBIX
COOBITHH, B KOTOPBIX BCE UCXO/bI ABISIOTCS PABHOBO3MOKHBIMHU.

Konumponvnvix pabom: 1

6. YucnoBble OCIEA0BATEIBHOCTH.

YucnoBsle nocneaoBareabHoCcTU. ApudMeTnyeckas U reoMerpuueckas nporpeccun. Gopmysnsl m-
ro WieHa U CyMMbI NEpBBIX N YJIEHOB Nporpeccuu. beckoHeyHO yObIBaromiash reoMeTpuyecKas
IIPOrPECCHsL.

Ocnosnas yenp — JaTh TOHATHS 00 apu(METHUECKON M TeOMETPHUUYECKOW IMPOrpecCHsx Kak
YHCIIOBBIX MOCJIE0OBATEIBHOCTAX 0COO0Ir0 BU/A.

[Ipu n3y4yeHUH TeMbI BBOAUTCA MOHATHE MOCIEI0BATENILHOCTH, Pa3bsICHIETCS] CMBICI TEPMHUHA «N-i
YJIeH IOCIEeI0BaTEeIbHOCTHY», BbIpAaOAThIBACTCS YMEHHE HCIIOJIb30BaTh MHAEKCHOE 0003HaueHUeE.
DT CBeJEHHUS HOCAT BCIIOMOTAaTENbHBIA XapakTep W  HCHOJB3YIOTCS JUISl  HU3YYECHHS
apru(METHIECKON U TeOMETPUIECKON MPOrPecCcuil.

Pabora ¢ ¢gopmyramu N-ro wieHa W CyMMbI NEPBBIX I'a WIEHOB IPOrpPEecCHil, IOMHUMO CBOEIro
OCHOBHOIO  Ha3HAa4y€HMs, T[O3BOJSIET HEOJHOKPATHO  BO3BpAIlAThCS K  BBIYMCICHUSM,
TOKJAECTBEHHBIM NPEOOPa30BaHUAIM, PELICHNUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi  XapakTepUCTUYECKHME CBOMCTBa apu(METHYECKOW U  TIeoMeTpHUYecKOn
IIPOrPECCUl, UTO MO3BOJISIET PAaCIIUPUTh KPYT IpearaéMbIx 3a1ad.

Konmponvnvix pabom: 1

7. [ToBTOpEeHue (MTOroBoE)

Ocnosnas yens. [1oBTOpUTH, 3aKpenuTh U 00001KUTH OCHOBHBIE 3Y H, nosyueHHble B

9 xmacce. Koumponvruix pabom: 1

VI Tematndyeckoe IUIAHUPOBAaHME C  OMNpPEJCIEHHEM OCHOBHBIX BHJOB  y4eOHOMU
JESATCIBHOCTH.

B temaTtnyeckoM IIaHUPOBAaHUM pa3fieibl OCHOBHOIO COJEpKaHMs 10 ajiredpe pa3OuThl Ha TEMBI B
XPOHOJIOTUM WX HW3YYEHHUs, 1O COOTBETCTBYIOIIUM YyueOHHMKaM «AunreOpa-7», «Anredpa-8 »,
«Anredpa-9 ».

OCo0EHHOCTBI0O TEMATHYECKOTO IJIAHUPOBAHMSI SIBISETCS TO, YTO B HEM COJAEPKUTCSA OIMCAHUE
BO3MOXHBIX BHJOB 00pa3oBaTeNbHON JIEATENIBHOCTH Y4YallMXCsl B IPOIEcCe YCBOEHUS
COOTBETCTBYIOLIETO COAEPIKAHNUSA, HANIPABICHHBIX HA JOCTHKECHHUE ITOCTABJICHHBIX 1ieJIell 00y4eHusl.
OTO OpUEHTHPYET YUUTENS Ha YCUIIEHUE AESATEIbHOCTHOTO MOAX0/1a B 00y4YeHHH, HA OPTaHU3aLUI0
pa3Ho00Opa3HO yueOHOH JesTeIbHOCTH, OTBEYAIOLIEH COBPEMEHHBIM IICUXOJIOr0-NeAarornuecKum
BO33PEHUSM, Ha UCIIOJIb30BAaHUE COBPEMEHHBIX TEXHOJIOTUH.



[ToypouHoe rIaHupoBaHME 1Mo anredpe B 7 Kiacce

aThI
No Kou-Bo A .
Coneprxkanue (pasiesbl, TEMBbI) IPOBEICHHUSI O6opynoBanue OcHoBHbIe BUIBI yueOHOU nesrensHOCcTH (YY)
ypoka 4acoB
miaH | daxr
['naBa 1. JIunei#tHOE Yy [TBHEHHUE C 0JTHOM nepeMeHHOM. (15 yacoB)
Tpenax€pbl 11st
1. BeejeHue B anre6py 3 p P ! it Pacnosnasamo ‘-II/ICJIUOBBIC BBIPQKCHHUS U BRIPAKCHHUS C
YCTHOI'O CY€Ta. MIEpEMEHHBIMU, JINHEIHbIEC ypaBHEHUS. [[puBOIUTE IpUMEpHI
) JIuneliHoe ypaBHEHHE ¢ OHOU 5 Hpoexkrop, BBIPAXXEHUI ¢ IEPEMEHHBIMU, TUHENHBIX ypaBHeHUH. COCTaBIATh
| mepemenHoii [IDE3CHTALIS BBIPAXEHHE C MIEPEMEHHBIMHU I10 YCIOBUIO 3a7a4d. BBIMOIHATD
peoOpa3oBaHus BHIPAKEHUI: IPUBOAUTD [TOI00HBIE CllaraeMble,
packpeIBaTh CKOOKH. HaxomuTh 3HaUCHHE BBHIPAKEHUS C
[IEPEMEHHBIMU IIPH 33JaHHBIX 3HAYCHUSX IEPEMEHHBIX.
KnaccudunupoBats anredpandeckue BeipaxxeHus. ONUChBaTh
3 Pemntenue 3agad ¢ moMoIIbIO 5 [Ipoexrop, IIEJIbIE BBIPAKECHUS.
' ypaBHEHUH NpPE3EHTALIU. Dopmynuposams ONpEEICHUE JIMHEHHOTO ypaBHEeHUS. Pemats
JUHEHHOEe ypaBHEHUE B 001eM Buae. HTepnpeTupoBaTh
YpaBHEHHUE KaK MAaTEMaTUYECKYIO MOJIENIb PEaJIbHOM CUTYalUN.
OrnuchIBaTh CXeMy pEeIIeHUsI TEKCTOBOM 3a/1auu, IPUMEHSTh €€ IS
1 peuieHus 3aua4y
[ToBTOpEHUE M CHCTEMAaTH3ALIUS 1 Paznatounbii OO600MIUTh MPUOOPETCHHBIC 3HAHUS, HABBIKK U YMEHHUS 110 TEME
yueOHOro Marepuasa Marepual «/InHelHOe ypaBHEHHE C OJHOU IEPEMEHHONY.
5. |KonTponsHas pa6ora Ne 1 11o >
P . p - Pasnatounbiit Hayuuthcst mpuMeHsATh TPUOOPETEHHBIC 3HAHUS, YMEHUS, HABBIKH,
TeMe «JIMHeHOoe ypaBHEHUE C 1 o
o o Marepual. B KOHKPETHOM AESATEIBHOCTH.
OJIHOM MepeMEHHOI»
I'maga II. Ilenple BeipaskeHus. (52 yacoB)
ToX1eCTBEHHO paBHbIE [IpoexTop, Dopmynuposam bv:
6 BbIpaxkeHUs. ToXxaecTBa 2 MpEe3CHTALIUS. onpeoeneHus: TOXKIECTBEHHO PAaBHBIX BbIPAXKEHHM, TOXKIECTBA,
' Tpenaxépor mist CTEIEHHU C HAaTypaJbHbIM IOKa3aTeIeM, OJTHOWICHA, CTAHJAPTHOTO
YCTHOTO CUéTa. BUJIA OJTHOUWIEHA, KOA(hPUIIMEeHTa OJHOWIEHA, CTETIEHU OJJHOYICHA,
7. |Crenens ¢ HATYpaIbHEIM 3 MHOT'O4JI€HA, CTENICH! MHOTOWJICHA;
IOKa3aTelieM [Ipoexkrop, .
” ceoucmea: CTEIIEHU C HaTypaJbHBIM I10KA3aTeNIeM, 3HAKA CTCIICHU;
8 CBolicTBa CTENEHHU C 3 MIPE3CHTALIMS.
HaTypaJbHbIM MOKa3aTeJIeM




OnHoYJIEHBI
10. |MHorowieHsl
11 Cro’keHne ¥ BEIYUTaHHE
" |MHOroO4JIEHOB
12 [ToBTOpEHME U cHCTEMATHU3ALIMS
" |y4eOHOro Matepuaa
13. .
KOHTpOJII)HiUI pabota Ne 2 mo Pa3narounblii
Teme: «CBOMCTBA CTEIICHU C
Marepua.
HATypaJbHBIM IMOKA3aTEIEM»
VYMHOXEHUE OTHOYIIEHA HA
14, |MHOrOWICH IIpoexTop,
" | YMHOXEHHE MHOTOWIEHA Ha MPE3CHTAIIHS.
MHOTOYJICH
PazgaTounsrit
Paznokenne MHOTOYWICHOB Ha
Marepuai.
15. |MuoxurTenu. BeiHecenue o0mero N
Tpenax€pbl A1st
MHOKHUTEIS 32 CKOOKH ..
YCTHOTO CuéTa.
16 Pasznosxenne MHOTOYJICHOB Ha IIpoexrop,npeseHta
" |MHOXMTENH. METO IPYIIUPOBKU UL
17. .
KonTponbnas padora Ne 3 mo PaziaToqHbI
TeMe: «Pa3ioxeHrne MHOTOYIEHOB
Ha MHOXKUTECIIN» Marepuar.
18 [IpousBeneHne pa3HOCTH U ITpoexTop,
CYMMBI JIBYX BLIpa)KeHI/Iﬁ Npe3eHTaus.
19. |Pasnocthb KBaJpaToOB IBYX Pasgatoynslit
BBIPAKCHUN Marepual.
20 KBamgpaT cymMMbI 11 KBajipaT TpenaxéEpbl mist

Pa3HOCTH JBYX BBIpaKEHUHN

YCTHOI'O CY€Ta.

npaesujia.; 10Ka3aTCJbCTBA TOKACCTB, YMHOXKXCHUA OJHOYJICHA HA MHOI'OYJICH,

YMHOKEHUSI MHOTOUJICHOB.
/[oka3viéamb CBOMCTBA CTENIEHU C HATypaJIbHBIM IIOKA3aTEIIEM.
3anuceIBaTh U JOKAa3bIBATh (POPMYIIBL: TPOU3BEICHHUS CYMMBI U
Pa3HOCTH JBYX BBIpaXKCHHM, Pa3HOCTU KBaIPaTOB ABYX
BBIpQXEHU, KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH JBYX
BBIpa)KEHU, CyMMBbI KYOOB M pa3HOCTH KyOOB JIBYX BBIpaKEHUH.
Buvruucnsams 3HaueHne BhIpaXXEHHM ¢ TEPEMEHHBIMH.

[IpuMeHATH CBOICTBA CTENEHHU AJis IPE0Opa30BaHNUs BHIPAKEHUIA.
BBINOAHATS YMHOKEHUE OJTHOYICHOB U BO3BEJICHUE OJHOWICHA B
crenieHb. [IpMBOIUTH OJHOUIEH K CTAaHAAPTHOMY BUAY.
3anuchIBaTh MHOIOWIEH B CTaHAAPTHOM BUJE, ONIPEIEIISTH
cTeneHb MHorouseHa. [lpeoGpa3oBbIBaTh Npon3BeieHNE
OJIHOYJIEHA U MHOTOWJIEHA; CYMMBI, Pa3HOCTHU, IPOU3BECHUS IBYX
MHOT'OYJIEHOB B MHOTOYJIEH.

BbINOIHATE pa3noskeHrne MHOTOUWIeHa Ha MHOYKHUTENN CII0OCOO0M
BBIHECEHUA OOIIETO MHOXKHUTEIS 3a CKOOKH, CLIOCOOOM
IPYIIIUPOBKY, 110 GOPMYJIaM COKPAILEHHOIO YMHOXEHHUS U C
IIPUMEHEHUEM HECKOJIBKUX CITIOCOOOB.

Hcnonb30BaTh yKa3zaHHbIE IPe0OPa30BaHMs B MPOLIECCE PELICHUs
YpaBHEHUH, 10Ka3aTebCTBA YTBEPKICHUMN, PEIICHUS] TEKCTOBBIX
3a1a4

Dopmynuposam b:

onpeoenenus: TOXKAECTBEHHO PaBHBIX BbIPAXKEHUH, TOXK/IECTBA,
CTEIIEHH C HAaTypaJIbHBIM [T0Ka3aTesIeM, OJHOWIECHA, CTAHIaPTHOTO
BUJIA OJJTHOWIECHA, KOAPPUIIMEHTA OJHOWIEHA, CTEIIEHU
OJIHOYJIEHA, MHOTOWJIEHA, CTEIIEHN MHOT'OWIEHA; C8OUCMEBA.:
CTEIICHU C HATYPAJIbHBIM ITIOKa3aTelIeM, 3HaKa CTCIICHU; NPasula.
JI0Ka3aTeNIbCTBA TOKIECTB, YMHOKEHUS OJTHOWIIEHA Ha
MHOT'OYJIEH, YMHOKEHHUSI MHOTOYIECHOB.

/[oka3bieamb CBOMCTBA CTENIEHU C HATypaJIbHBIM IIOKA3aTEIIEM.
3anuceIBaTh U JOKa3bIBATh (POPMYIIBL: IPOU3BEICHHUS CYMMBI U
Pa3HOCTH JBYX BBIPaXKCHHMH, Pa3HOCTU KBaIPaTOB ABYX
BBIPAXEHU, KBajipaTa CyMMBI U KBaJpaTa pa3HOCTH JBYX
BBIpa)KEHUI, CyMMBbI KyOOB M pa3HOCTH KyOOB JIBYX BBIpAXKEHUH.
Buvruucnsams 3HaueHNe BhIpaXXEHUH ¢ IEPEMEHHBIMH.

[TpumeHsTh CBOWMCTBA CTENIEHU [T TPE0OPa30BaHUs BBIPAYKECHHIH.



[Ipeobpa3oBaHre MHOTOUJICHA B

BreinmonHATh YMHOKCEHUEC OJHOYJICHOB U BO3BCACHUC OJJHOYJICHA B

21, |xBagpar cymmbl M pasHoCTH crenenb. IIpUBOAMTEL OJHOUWIEH K CTAHAAPTHOMY BHLIY.
ABYX BBIPAKCHUN 3anuchBaTh MHOTOYIEH B CTAHAAPTHOM BHUJIE, ONPEIETIATH

oo |lloBTOpeHHE U cHCTEMATH3AIS cTerneHb MHOTOWIeHa. [IpeoOpa3oBEIBATE IPOU3BEIECHHE
yueOHoro Matepuara OJTHOYJICHA M MHOTOWICHA; CyMMBbI, Pa3HOCTH, IPOM3BEICHHS JABYX
Konrponbnas pabora Ne 4 o Pa3natounsrit MHOTOWIEHOB B MHOTOWICH.

23. | Teme: «DOPMyYIIBI COKPAIIEHHOTO MaTepua BrImoHTE pa3nokeHrne MHOTO4YIeHa HA MHOYKUTEIHN CTIOCOOOM
YMHOKCHUS» i BBIHECCHHS OOIIEr0 MHOXKHUTES 32 CKOOKH, CIIOCOOOM

24. CymMa 1 pa3HOCTh KyOOB IBYX TPYIITUPOBKH, TTO GOPMYIIaM COKPAIIEHHOTO YMHOKECHHSI U C
BBIPAKCHUN TpoekTop, IPUMEHEHHEM HECKOJIBKUX CIIOCOOOB.

25, |TIpuMeHeHHE Pa3IHUHbIX lcrionb30BaTh yKa3zaHHbIE MIPeoOpa3oBaHUs B MPOLECCE PEIICHUS
CIIOCOOOB pa3IOKEHUs MPEsCHTAIIL. YPAaBHEHUH, J10KA3aTEIbCTBA YTBEP)KIACHUMN, PEIICHUS TEKCTOBBIX
MHOT'O4JIEHA Ha MHOXKHTEJH 3ajgau

Pa3naTounbrii
26. IToBTOpEeHME U crucTeMaTU3aLUs MaTepHal. O600uWMTh TPUOOPETEHHBIE 3HAHMS, HABBIKUA M YMEHUS 110 TEME
yueOHOro MaTepuana Tpenaxépsl s «PaznoxxeHre MHOrO4WJIeHa Ha MHOXHUTEIMN.
YCTHOI'O CU€Ta.
27 KOHT_p oxbHast pabora Ne 5 no PaznaTouHslii HayuuTtbcs npuMeHsTh pUOOpEeTeHHbIE 3HAHNUS, YMEHUS, HABBIKH,
.| Teme: «Pa3noxeHne MHOTOYJICHA varepian B KOHKpETHOH TeATeNEHOCTH.
Ha MHOXXHUTEIIN ’
['nasa III. ®yakumun. (12 9)

66. CBsi3u MEKy BEJIMYUHAMM. 1Ipusooums npuUMephl 3aBUCUMOCTEN MEXy BETUUMHAMHU.
DyHKIHSA PaznuuaTh cpenn 3aBUCUMOCTEN (DyHKIMOHAIbHbIE 3aBUCUMOCTH.
Crioco0bl 3aanust GyHKIHH Hpoexrop, Onucviéams TIOHATUS : 3aBUCUMOI Y HE3aBUCUMON NIEPEMEHHBIX,

67. IIPE3CHTALIMS. (GyHKIMHU, apryMeHTa (yHKIUH; CIIOCOOBI 331aHus (PYHKIIUH.

dopMynupoBaTh ONpeAeacHHs: 001acTH OnpeaesieH s (PyHKINH,

68. |I'paduK dynKiym oOnactu 3HaueHHUH QyHKIWH, rpaduka GyHKIUA, THHEHHOM

(GyHKLIUY, TPSIMOI MPOMIOPIUOHAIBHOCTH.
Bviuucnaims 3HaueHue QYHKLUY 110 331aHHOMY 3Ha4EHHUIO
aprymenTa. CoctaBiaTh Ta0IMLbl 3HaYeHUN GyHKIUU. CTPOUTH

69, HPIHuGI‘/’IHaH Gynxkuus, e€ rpaduxu TIpoexrop, rpaduk GyHKIMY, 3a1aHHON TabamuHo. ITo rpaduky GyHKIUH,
CBOMCTBA Hpe3eHTaLHs. SBIISIOLICHCS MOJIENIBIO PEATBHOTO MPOLIECCa, ONPEEIISATh

XapaKTepUCTHKH 3TOro npouecca. CTpouTs rpaduk JTMHEHHON
(GyHKIMM U IPSIMOM MpONopLUHUOHaTbHOCTH. ONMUCKHIBATh CBOMCTBA

3THX PYHKIUH




ITo BTOPCHHUC U CUCTECMATU3alIUA

M, pa3naTouHbIi

O606H_II/ITL HpI/IO6peTeHHLIC 3HaHUA, HABBIKKM U YMCHU 110 TCMEC

70. 1
yueOHOro MaTepHana. MaTepuai «DyHKIMA».
71 Koumponvnasa paboma Ne 6 no 1 Pasnatounbii HayuuTbcs npuMeHATh NpUOOpETEHHBIE 3HaHUS, YMEHHUS, HaBbIKH,
meme « Pynkyus» MaTepHuall. B KOHKPETHOMU JIESITEIbHOCTH.
I'maa IV. CucteMbl TUHEHHBIX YpaBHEHHI ¢ IBYMsI iepeMeHHbIMU. (19 yacoB)
2. VpaBHEHHUSI C ABYMSI 2 IIpugooumys npumepsl. ypaBHEHUS C ABYMsI IEPEMEHHBIMU;
IICPEMCHHBIMHU JINHEMTHOTO YpaBHEHUS C IBYMSI IEPEMEHHBIMH; CUCTEMBI JIBYX
73. | Jluneitnoe YPaBHCHHUC C BYM: 3 JIMHEWHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU; PEAJIBHBIX
IIEPEMEHHBIMU M €T0 rpaduK MPOLIECCOB,IJIS KOTOPBIX YPaBHEHUE C IBYMS IIEPEMEHHBIMU WU
Cucrembl ypaBHEHH C IByMs CHUCTEMa YPAaBHEHHH C IByMs IEPEMEHHBIMU SIBIISTFOTCS
nepeMeHHbIMU. ['paduueckuit MaTeMaTHYE€CKUMU MOJICIISIMH.
74. |MeToJ pelieHus CUCTEMBI BYX 3 Hpoexrop, Onpenenars, sIBISETCS JIM ITapa YUCEN pelIEHUEM JaHHOTO
JIMHEWHBIX YPABHCHUH C IBYMSI IPE3EHTALNS. YPABHEHUS C JIBYMs IEPEMEHHBIMHU.
MepEeMEHHBIMU Dopmynuposams:
Pemenne cucrem ITMHENHHBIX onpeoeneHus: PeLICHUs] ypaBHEHUS C ABYMs [IE€PEMEHHBIMU; YTO
73. |ypaBHEHHMH METOIOM 2 3HAYUT PEIINTh YPAaBHEHHUE C IBYMS IEPEMEHHBIMU; TpaduKa
[TOICTAHOBKH YPaBHEHUS € JBYMS IEPEMEHHBIMU; JIMHEHHOTO YPABHEHHUSI C
76. |Pemenue cucTeM JMHEHHBIX 3 JBYMSI IEPEMEHHBIMU; PEIICHUS] CUCTEMbI YPAaBHEHHUH C IByMS
YPaBHEHUH METOJIOM CIIOKEHUS NEPEMCHHBIMHA;
ceolicmea ypaBHEHUH C IBYMSI IEPEMEHHBIMH.
Onucvigams: CBOWCTBA rpaduka TMHEHHOTO yPaBHEHUS B
3aBUCHMOCTH OT 3HAYCHUH KO3 (HUIIMEHTOB, TpapUUecKuil METO
pelIeHus] CUCTEMBI IByX YPABHEHHM C IBYMsI IEPEMEHHBIMH,
METOJ MOJICTAHOBKH U METOJ CIIOKEHUS JUIsl PELLICHUS CUCTEMBbI
JBYX TUHEWHBIX YPaBHEHUH C ABYMS TIEPEMEHHBIMHU.
77. Pemenne 3allat ¢ IOMOILBIO- 4 Hpoexrop, an’;(oumb Fpa(bH}I](pHHHeﬁHOFO yp};.]\];IHeHIfH C AIBYMs IIE€PEMEHHBIMHU.
CHUCTEM JIMHCUHBIX YPAaBHCHUU pe3CHTaLUA.

PemaTte cuctemsbl IByX TUHEUHBIX YPABHEHUH C JBYMS
MePEMEHHBIMHU.

Pewams TexcToBbIE 3a]1a4U, B KOTOPBIX CUCTEMA JIBYX JTUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU SIBJISIETCS MaTEeMAaTHUYECKOM
MOJIEJIbIO PEAIbHOTO MpoIlecca, U UHTEPIIPETUPOBATH PE3YyIbTaT
pELICHUS CUCTEMBI




/8. |IloBTOpeHue U cHCTeMaTH3aLHUs 1 Pa3naTounbii O600uWTh NPHOOPETEHHBIE 3HAHMSI, HABBIKUA M YMEHUS 110 TEME
yueOHOTO MaTepuaa. MaTepual. «CucTeMbl JINHEWHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMUY.
Konmponvnas paboma Ne 7 no

79 |menme «CucTeMbl JIMHEUHBIX 1 Pa3naTounbii HayuuThcst npuMeHATh TpUOOpEeTEHHBIEC 3HAHUS, YMEHHUS, HABBIKH,
YPaBHEHUH C ABYMs MaTepHall. B KOHKPETHOU J€ATEIIHOCTH.

IIEPEMEHHBIMU»
[ToBTOpeHue u cuctemaTuzanus yueonoro marepuana. (7 4.)
JlaTh BO3MOXKHOCTh YYaIllUMCS: IPOBOJUTH UCCIIEA0BAHUS
CBSI3aHHbIE C U3YYEHHEM CBOMCTB (PYHKIIMI1, B TOM YHUCIIE C
HCIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE I'pa(UKOB M3YYEHHBIX
(GbyHKIMNA CTpOUTH O0JIee CIIOXKHBIE TrpadUKH, OCO3HABATH
3HA4YCHUE MAaTEMATUKHU U1 TIOBCEIHEBHOM KU3HU YEIIOBEKA.
80 VipaXxHEHHs! 15 TOBTOPCHHS 6 Tpenaxeprl s IToaBecTr UTOTH MO BBHIMOJIHEHUIO POEKTHBIX padoT.
Kypca 7 Kiacca YCTHOT'O CU€Ta. [Ipeanonaraemblie TEMBI:
1. CpaBHEHUsT 10 MOAYIIIO.
2. ATNUKBOTHBIE IPOOH.
3. TalHBIIPOCTHIX YUCEL.
4. Maremarnueckue (boKycChI.
o. Urpsl  u cTparerus.
s O606muTH TPUOOpETEHHBIEC 3HAHUS, HABBIKK U YMEHHUS 3a 7 Kjacc.
Hrorosasi koHTpobHAs paboTa Pasnatounbiit m pHOOP ’ yM
81. N 1 Hayuurtbcst mpumeHsTh TpUOOpETEHHBIC 3HAHUS, YMEHUS, HABBIKH,
o8 MaTepuai. o
B KOHKPETHOMU J€ATEIbHOCTH.
8 kumacc
(3 gaca B Henmemo, Bcero 102 gacoB)
NoNo Copnep:xkaHune y4eGHOT0O Koua-Bo Bug XapakTepHCTHKA OCHOBHBIX BH/IOB JIEAITeJIbHOCTH YYeHNKA JlaTe1 ipoBesieHust
- MaTtepuaJja 4acoB KOHTPOJIA (Ha ypoBHe y4eOHBbIX AeHcTBHH) ILian dakT




Tnaea 1

42

PaIII/IOHa.J'[LHLIe BbIPpA’KCHUSA

1-2 Pannonansubie 1pobu 2 Pacnosznasams 1ienble paluOHAIBHBIE BBIPAKEHNUS,

3.5 OCHOBHOG CBONCIEO 3 IpOOHbBIE pallMOHAIBHBIE BHIPAXKEHUS, TPUBOIUTH
P —— MPUMEPHI TAKUX BBIPAKECHUU.

6-8 CrnosxeHue 1 BIYMTaHUE 3 C/p Dopmyruposams.
PalMOHAIIBHBIX IPO0EH ¢ onpedeieHus: palMOHAIBLHOTO BBIPAXKEHUS, JOMYCTUMBIX
OIMHAKOBBIMH 3HAMCHATCIISIMU 3HAYEHUI NEPEMEHHOM, TOXKIECTBEHHO PABHBIX

9-14 ClOMCHHE ¥ BHIYMTAHIE 6 BBIPAXKEHU, TOXK/I€CTBA, PABHOCUJIbHBIX YPABHEHUH,
PAIHOHATBHBIX APOGEii ¢ palMOHAJILHOTO YPAaBHEHHUS, CTENIEHH C HYJIEBBIM
PA3HBIMH 3HAMEHATEAMH MOKa3aTesIeM, CTETIEHH C LEIbIM OTPULATEIbHBIM

nokasaresiem, CTaHJAapTHOrO BUJA Yncia, 00paTHON

15 KonTtponsHast padota Ne 1 K/P [POIIOPLMOHATBHOCTY;

16-19 VMHOKEHHE U JeeHIe 4 C/P ceolicmed: OCHOBHOE CBOMCTBO PallMOHAIBHOM pooH,
paLHOHANIBHBIX APOOEii. CBOMCTBA CTEIEHHU C IEJIBIM NTOKa3aTesIeM, YPaBHEHHH,

. k

Bo3Benenue panuoHaibHON GyskIMH Y = |
IpoOH B CTENICHB n

20-23 Tos1eCTBEHHbIE 4 npaeuia’ CIOXKEHUs, BBIYUTAHUSL, YMHOKEHUS, 1€ICHUS
npeo6GpasoBaus npobeil, Bo3BeleHus ApoOU B CTEIIEHb; YCIIOBUE PAaBEHCTBA
palMOHAIBHBIX BBIPAXKEHUHN Apobu Hymo.

24 KonTtponbHas pabora Ne 2 1 K/P Jloxa3zvieamy CBOHCTBA CTETIEHH C IIEBIM TTIOKA3aTEIEM.

25-27 PaBHOCWIBHBIE YpaBHEHHS. 3 . .
PaloHaIbHbIE YPaBHEHHS Onucvieams TpadUUECKU METO] PEIICHUST YPaBHEHUH C

OJHOM NEPEMEHHOM.
28-31 CreneHs ¢ [eIbIM 4 C/P




NoNo Conep:xanue y4ed0HOT0 Kou-Bo Bun XapakTepuCTHKA OCHOBHBIX BHI0B J€SITEILHOCTH YUeHHKA JlaTel ipoBe/ieHus!
MaTepHaJa YacoB | KOHTPOJA (Ha ypoBHe Y4eOHBIX eiicTBHI) Iian dakT
OTpHUIATEILHBIM [TOKa3aTeJIeM IIpumensimsb OCHOBHOE CBOWCTBO PALIMOHATIBHON 1pooH
32-35 CBOJCTBA CTEIIEHH C TIETBIM 4 C/P JUISl COKpaIeHus u mpeoodpa3zoBanus apoodeit. [[puBoauTh
HOKA3aTeEM IpoOu K HOBOMY (001iemMy) 3HameHaTento. Haxonuteb
CyMMY, Pa3HOCTb, TPOU3BE/ICHNUE U YaCTHOE JpOOeii.
36-39 DyHKIHA Y = K W 6 rpaduK 4 BbINOJHATH TOKIECTBEHHBIE TPEOOPA3OBAHMUS
X paloHaIbHBIX BHIPAKEHUH.

40-41 lloBTOperue u 2 Pewamy ypaBHEeHUS ¢ IepeMEHHON B 3HAMEHATEe
cHCTeMaTH3aLNs y4eOHOro npoOu. [Ipumensams CBOMCTBA CTENEHU C IEJIBIM
Matepuana nokasaresieM Ui peoOpa3oBaHus

42 KonTtponsHast padota Ne 3 1 K/P BbIpaXXeHUH. 3anucvliéamp 4cia B CTAaHIaPTHOM

BUJIE. Buinonnsams NOCTpoOeHNE U YTeHUE Tpaduka
yHKIMM Y = _
n

TInasa 2

KBaapaTHblie KOpHH. 26

JlelicTBUTEILHBIE UM CJIA

43-45 DOyHKIMA Y = X* i eé rpadux 3 AK/P Onucwviéams: TIOHSTHE MHOXKECTBA, YJIEMEHTAa MHOYKECTBA,
AJIMUHHCTpaTHUBHAS CIIOCOOBI 3aJJaHUSI MHOXKECTB; MHOXKECTBO HATYPaIbHBIX
KOHTpOJIbHas paboTa YHCell, MHOXKECTBO LEIbIX YUCEN, MHOKECTBO

46-49 KBapaTHBIC KODHH. 4 paIMOHATBHBIX YUCEI, MHOXKECTBO JICHCTBUTEIHHBIX YHCEIT
PN —— U CBSI3U MEX1Yy STUMH YUCJIOBBIMH MHOXKECTBaMHU; CBS3b
KBAIPATHEI KODCHS. MeXy 0ECKOHEYHBIMU JIECATUIHBIMU IPOOSIMHU U

paloHaIbHBIMU, UPPALIMOHAIBHBIMH YUCIAMH.

50-51 MHOKECTBO U €r0 3JIEMEHTHI 2

52.53 ToamuoKecTBo. Orepariui 2 Pacnosnasams panmonanbHble U UppallOHaIbHbIE YHCTIA.
HaJl MHOKECTBAMH [TpuBOIUTE MpUMEPBHI PAIIMOHABHBIX YHCEN U

UPpaLMOHATIbHBIX YHCEL.

54-55 UucnoBble MHOKECTBA 2 C/P




NoNo Conep:xanue y4ed0HOT0 Kou-Bo Bun XapakTepuCTHKA OCHOBHBIX BHI0B J€SITEILHOCTH YUeHHKA JlaTel ipoBe/ieHus!
- MaTepuaja 4acoB | KOHTPOJH (Ha ypoBHe Y4eOHBIX eiicTBHI) IMian dakr
56-58 CgoiicTBa apuMeTHIeCcKoro 3 3anucwiéams ¢ TOMOIIBIO (OPMYI CBOMCTBA ACHCTBUI C
KBaJPaTHOTO KOPHS JEHCTBUTEIIbHBIMU YHCIIAMH.
59-63 ToxmecTBEHHEIE 5 C/P
o Dopmynuposamy:
npeoOpa3oBaHMsI BEIPAKCHHM, _
onpedenenus: KBAAPATHOTO KOPHS U3 YKCIa,
co/iepKaluX KBaJapaTHbIC
KOpHH apuQMeTHYECKOT0 KBaJJpaTHOTO KOPHS U3 YHCIIA, PABHBIX
MHO’KECTB, [IOJJMHOKECTBA, IEPECEUECHUSI MHOKECTB,
64-66 (DYHKI_II/IH Y =~ /X 1 eé rpa(bHK 3 00BbCIUHECHHS] MHOXECTB; ,
ceoticmea: GyHKUUHN Y = X°, apu(h)MeTHIECKOT0
o Hosropere i L KBAJPATHOTO KOPHs, GYHKIMH Y = /X
cUCTEeMaTH3aIus yueOHOTO p pv » PYHKLHMH Y = '
MaTepuana Hoxazvieams cBOCTBA apu(PMETHUECKOTO KBaPATHOTO
KOPHS.
68 KonTponbnast padora Ne 4 1 K/P
L2
Cmpoums rpaduku GyHKIUH Y =X 1 Y =+/X .
[TpuMeHATh nOHATHE apU(PMETHUIECKOTO KBaJIPATHOTO
KOPHS ISl BBIYMCJICHUSI 3HAUEHUI BHIPAYKECHHIA.
Ynpowame Beipaxkenus. Pemare ypaBHeHusi. CpaBHUBATh
3HAUCHUS BBIpOXEHUH. BBIMOMHATE MpeoOpa3oBaHUe
BBIPQXEHUM C NPUMEHEHHWEM BBIHECEHHUS] MHOMHUTENS U3-
0]l 3HaKa KOPHsI, BHECEHHE MHOXMTENS O/ 3HAK KOpHS.
BomonHATe 0CBOOOXKIEHHE OT HPPALMOHAIBHOCTH B
3HaMeHaTeje JApoOM, aHajdu3 COOTHOIICHUH MExXIy
YUCJIOBBIMU MHOXECTBAMH U UX 3JIEMEHTaAMH
I'naea 3. 24
KBagpaTHnble ypaBHeHUs
69-71 KBanpaTHble ypaBHEHHUS. 3 Pacnoznasams n IpUBOIUTH IPUMEPHI KBAIPATHBIX

Penrenne HETOIHBIX
KBaJIpaTHBIX YpaBHEHUN

YpaBHEHUH Pa3IUYHBIX BUJOB (TIOJHBIX, HETIOIHBIX,
MPUBEIEHHBIX ), KBAAPATHBIX TPEXUIICHOB.




NeNo Coneprxanue yue0HOT0 Koua-Bo Bun
- MaTepuaja 4acoB | KOHTPOJH

72-75 dopmyia KOpHEl KBaJpaTHOTO 4 c/p
ypaBHEHHUS

76-78 Teopema Buera 3

79 KonTtponsnast padota Ne 5 1 K/P

80-82 KBagpatuslii TpéxuiieH 3

83-86 Pemrenune ypaBHeHHIA, KOTOpBIE 4 C/p
CBOJIAITCS K KBa/IpaTHbIM
YPaBHEHUSAM

87-90 PanyonaneHbIe ypaBHEHUS KaKk 4
MaTeMaTHYECKHE MOJIEIN
peanpHBIX CUTYyaIUil.

91 [ToBTOpEeHME N 1
cucTeMaTH3alus yueOHoro
MaTepuaina

92 KonTtpomnsHast padota Ne 6 1 K/P

XapaKkTepUCTHKA OCHOBHBIX BU/IOB /IeSITeIbHOCTH Y4eHHKA
(Ha ypoBHe Y4eOHBIX eiicTBHI)

Onucvliéams B 0011EM BUJIE€ PELICHNE HETTOIHBIX
KBaJPATHBIX YPABHEHUM.

Dopmynuposamy .

onpedenienus: ypaBHEHUs NIEPBOM CTENEHHU, KBaIpaTHOTO
YPaBHEHUS; KBaIpaTHOIO TPEXWIEHA, JUCKPUMHHAHTA
KBaJ[PaTHOI'O YPaBHEHUs U KBAJPaTHOIO TPEXUWIEHA, KOPHS
KBaJIPaTHOI'O TPEXWIEeHa; OMKBaJAPAaTHOTO yPAaBHEHUS;
ceolicmea KBaJIpaTHOTO TPEXUIICHA;

meopemy Buera u 00paTHyIO eif Teopemy.

3anucviéams 1 1OKa3bIBaTh GOPMYITY KOPHEH KBaJIPATHOTO
ypaBHeHus. MccnenoBaTh KOJIMYECTBO KOPHEH
KBaJIpaTHOI'O YpaBHEHUS B 3aBUCUMOCTH OT 3HAKa €T0
JUCKPUMUHAHTA.

Hoxkasvieams meopemul: Bueta (mpsimyto u o0paTHYIO), O
Pa3JI0KEeHNHU KBAAPATHOTO TPEXWICHA HA MHOXKUTEIH, O
CBOMCTBE KBaIPATHOTO TPEXWIEHA C OTPULIATEIBHBIM
JTMCKPUMUHAHTOM.

Onucviéams Ha IpUMEpax METOJI 3aMEHbI IEPEMEHHOM TS
pEILIEHUs] ypaBHEHUIA.

Haxooums XOpHU KBaJpaTHBIX YPAaBHEHUH pa3IUUHBIX
BunoB. Ilpumensars Tteopemy Buera um oOpaTHyo ei
TCOpCMY. BrimmonssaTs Pa3jI0KCHUC KBaaApaTHOT'O
TpEXWIeHa Ha MHOXHUTeNH. Haxonuth KOpHU ypaBHEHHH,
KOTOPBbIC CBOOATCA K KBaApPATHBIM. CocTaBisTh
KBaJIpaTHbIE YPABHEHMSI W YpaBHEHUS, CBOJSAIIUECS K

I[aTbl NnpoBeaACHUSA

Ilnan

dakr




NoNo Conep:xanue y4ed0HOT0 Kou-Bo Bun XapakTepuCTHKA OCHOBHBIX BHI0B J€SITEILHOCTH YUeHHKA JlaTel ipoBe/ieHus!
- MaTepuaja 4acoB | KOHTPOJH (Ha ypoBHe Y4eOHBIX eiicTBHI) IMian dakr
KBaJIPATHBIM, SIBJISAIOLIAECS MAaTEMaTUYECKUMU MOIEIISIMU
pEATbHBIX CUTYAIINI
IMoBTOpEeHne U cucTeMaTH3aNMUS Y41eOHOTO 10
MaTepHaJia
93-102 YnpakHeHHs IS TOBTOPEHUS 10 A

Kypca 8 kmacca
[IpomexxyTouHas aTTecTauus




9 kJacc

(3 yaca B Hememo, Bcero 102 gacos)

NoNe Copnep:xanne y4eGHOTO Koa-Bo Bun XapakTepHCTHKA OCHOBHBIX BH/IOB 1€eSITEIbHOCTH JlaTel npoBe/ienus
- MaTepuaJja 4acoB | KOHTPOJS y4eHUKA (Ha YPOBHe YUeOHBIX J1elicTBHIA) Mnian dakt
I'nasa 1
21
HepaBencrBa
1-3 HucnoBble HEPAaBEHCTBA Pacnosnasame v IpUBOIUTH IPUMEPBI YUCIIOBBIX
o HEPaBEHCTB, HEPABEHCTB C IEPEMEHHBIMMU, JIMHEUHBIX
4-5 OcHoBHbIE CBOWCTBa 9 . .
HEPABEHCTB C OJTHOW MMEPEMEHHOM, ABOMHBIX
YUCJIOBBIX HEPABEHCTB
HEPABEHCTB.
6-8 CrnoxeHne 1 yMHOKEHUE 3 C/P
YHUCJIIOBBIX HCPABCHCTB. (DopMyﬂupogamb;
OueHuBaHne 3HAYCHHUSI onpedenenus: CPaBHEHUS ABYX YHCEI, PELICHUs
BBIPAXKCHHA HEpPABEHCTBA C OJTHOW NMEPEMEHHOM, PABHOCUIIBHBIX
9 HepaBeHcTBa ¢ OTHOT 1 HEPaBEHCTB, PEIICHUS CUCTEMbI HEPABEHCTB C OJJHON
MepeMeHHoi NEpEMEHHOI, o0JacTu omnpe/iesieHUs] BEIPAKECHUS;
CB801ic1Ea YUCIIOBbIX HEPABEHCTB, CIIOXKECHUS U
10-14 Pemienue HepaBeHCTB ¢ OJTHOU 5 C/P YMHOKEHHS! YACIIOBBIX HEPABCHCTB
nepeMeHHou. Yuciaossie
IIPOMEIKYTKH Jloxazvleamsb: CBOMCTBA YUCIOBBIX HEPABEHCTB,
15-19 CHCTEeMEI THHEHHEIX 5 TEOPEMBI O CI0KEHUU U YMHOKEHUHU YUCIOBBIX
HEPABEHCTB C OHOM HCPaBCHCTB.
MePEMEHHOMN
Pewams nuHeiHble HEpABEHCTBA. 3aMKUCHIBATD
20 TosTopenue n 1 PEIEHNs] HEPABEHCTB M MX CHCTEM B BUJIE YUCIIOBBIX
CHCTEMATH3aIs y1eOHoro IIPOMEKYTKOB, 00bEUHEHHS, IEPECEUEHHS YMCTOBBIX
Marepuala MPOMEKYTKOB. PemaTe cuctemy HEpaBEHCTB € OJHOMN
21 KonTponbrast padora Ne 1 1 K/P nepeMeHHO. OLleHMBaTh 3HaYEHUE BBIPAKECHMUS.
N300pakaTh Ha KOOPIUHATHON NPSIMOU 3aJaHHBIC
HEPABEHCTBAMU YUCJIOBBIE IPOMEKYTKHU




Conep:xkaHue y4eGHOT0 KoJui-Bo Bun XapaKkTepuCTHKA OCHOBHBIX BHIOB J1eSITE/IbHOCTH JlaTel npoBeienus
NeNe P y P P
- MaTepuaja 4acoB | KOHTPOJH Y4YeHHKA (Ha YPOBHe YU4eOHBIX JelicTBH) Iaan dakt
Tnasa 2
32
Keaaparuunas gyHkums
22-24 IloBTOpEHME U pacIUpeHne 3 Onucvieamb IOHATHE KIIMH KaK IIpaBuUiia,
P p p YH p
CBEJICHU 0 QYHKITUH YCTaHABIMBAIOIIETO CBS3h MEXY DJIEMEHTaAMH IBYX
25-27 CaoiicTBa QpyHKIIMH 3 MHOMCCTB.
28-29 [MocTpoenue rpaduka 2 Dopmynuposams.:
ynkimn y = kf(x) onpedenenus. Hylsd QYHKIHH; IIPOMEKYTKOB
onpeoenenu. Hy. y P y
30-33 TocTpoente rpabuKos 4 C/P 3HAKOMOCTOSHCTBA (DYHKINH; (PYHKIINH, BO3pacTaroLIen
bymximii y = f(x) + b (yObIBaro1eii) Ha MHOXKECTBE; KBAAPATUIHON (YHKITUH;
uy = f(x + a) KBaJPaTHOT'O HEPABEHCTBA;
- ce0licmea KBaIpaTUIHON () YHKIIHH,
34-39 KBaHPaTHqHa’VI dyHkims, e& 6 npasuia oCTPOeHUs rpaguKoB (GYHKIUN C TOMOIIBIO
rpauk 1 CBOWCTBA npeobpazoBanuii Buzaa f(x) — f(x)+a;
40 Konrponsnas pabota Ne 2 1 K/P f(x) — f(x + a); f(x) — kf(x).
41-46 Pemenue kBapaTHbIX 6 Cmpoums rpaduky GyHKIHIA ¢ TOMOILIBIO
HCPABCHCTB npeob6pasosanuii Buaa f(x) — f(x) + a;
47-51 CucTeMbl YpaBHEHHUH C IBYMS 5 f(x) — f(x + a); f(x) — kf(x).
NePEMEHHBIMHU. Cmpoumpw rpaduk kBagpatuyHoi GyHkuuu. [1o
rpaduKy KBaJpaTUYHON ()YHKIIMH OMKCHIBATD €€
52 [ToBTOpEeHue n 1 P (1) Y P by
CBOIICTBA.
cUcTeMaTH3aIus yueOHOro
Matepuana Onucwviéams CXeMaTUYHOE PACIIONIOKEHNE MapadoIbl
53 KonTtponbnas padota Ne 3 1 K/P OTHOCHUTEJILHO OCH a0CLIKCC B 3aBUCHMOCTH OT 3HaKa

cTapiiero ko3gduuuenra u TMCKpUMUHAHTA
COOTBETCTBYIOILIETO KBaJAPAaTHOTO TPEXWICHA.

Pewamo KBaaApaTHBIC HCPABCHCTBA, NCIIOJIB3YA CXCMY
PACHOJIOKCHUA napa60m>1 OTHOCHUTCIBHO OCH 3.6CI_II/ICC.




NoNo Conep:xanue y4ed0HOT0 Kou-Bo Bun XapaKkTepuCTHKA OCHOBHBIX BHIOB J1eSITE/IbHOCTH JlaTel npoBeienus
- MaTepuaja 4acoB | KOHTPOJH Y4YeHHKA (Ha YPOBHe YU4eOHBIX JelicTBH) Iaan dakr
Onucvigams rpadpuuecKuii METO] peIIeHUsS CUCTEMBbI
JIBYX YPaBHEHUN C ABYMs IEPEMEHHBIMH, METO
MOJICTAHOBKU M METOJ CJIOKEHUS 111 PELICHUS
CHUCTEMBI JIByX YPAaBHEHHM C IBYMs IEPEMEHHBIMU,
OJIHO U3 KOTOPBIX HE SIBISETCS IMHEHHBIM.
Pewams TekcTOBBIE 33]1a4H, B KOTOPBIX CUCTEMA JIBYX
YpaBHEHUH C ABYMs IEPEMEHHBIMHU SIBISETCS
MaTEMaTHYECKON MOJIENBIO peabHOIO Ipoliecca, u
MHTEPIPETUPOBATH PE3YJIbTAT PELICHUS CUCTEMBI
I'naga 3. 21
DJIeMeHTBI PUKJIATHON MaTeMaTUKHU
54-56 Marematnueckoe 3 IIpusooums npumepwvi: MaTeMaTHYECKUX MOJIeNe
MOJIETTUPOBaHUE peaNbHbIX CUTYallUi; MPUKIIAIHBIX 3a/1a4;
R npUOIMKEHHBIX BEJTMUUH; UCTIOIB30BaHUS
57-59 [IporieHTHBIEC pacUEThI 3 C/P p ’
KOMOMHATOPHBIX MTPABHJI CYMMBI U IPOU3BEICHMUS;
60-61 AOCONMIOTHAs U OTHOCUTEIbHAS 2 CITyYaiHbIX COOBITHA, BKIIFOYAst JOCTOBEPHBIC U
NOrpeITHOCTH HEBO3MOJKHBIE COOBITHS; OTIBITOB C PABHOBEPOATHBIMU
62-64 OCHOBHBIE MIPABHIA 3 choz[alxén, IPEICTaBICHUS] CTATUCTUYECKUX JaHHBIX B
KOMGHHATOPUKH BH/Ie TA0JIHLL, IMarpamm, rpadukos; HCTIONb30BAHHS
BEPOATHOCTHBIX CBOIMCTB OKPY’KAIOLIUX SIBJICHUH.
65-66 YacroTa 1 BEpOATHOCTH 2
CIIy4alHOTO COOBITHUS Dopmynuposams.:
67-69 Kraccuueckoe onpesiesicHue 3 C/P onpedenenus: aOCONIOTHON MOTPEUIHOCTH,
BEPOSITHOCTH OTHOCHTEIJIHOW MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS,
HEBO3MOKHOTO COOBITHS; KIIACCUYECKOE OIpeiesiCHIe
70-72 HauanbHbie cBeIeHUS O 3 BEPOSITHOCTH,
CTaTHCTHKE npasuia; KOMOMHATOPHOE MPABHIIO CYMMBE,
73 I[ToBTOpeHue n 1 KOMOMHATOPHOE MTPABUJIIO IPOU3BEICHUSI.

CHUCTCMaTU3aluA yqe6H0r0




NeNe

Coneprxanue yue0HOT0
MaTepHaJa

Koa-Bo
YaCcoB

Bupg
KOHTPOJIsI

MaTepuasa

74

KonTponbhas padora Ne 4

K/P

XapaKTepUCTHKA OCHOBHBIX BH/IOB 1eITeIbHOCTH
Y4YeHHKA (Ha YPOBHe YU4eOHBIX JelicTBH)

Onucviéams dTanbl peLICHUs NPUKIAIHON 3a1a4u.
[MosicHATH 1 3anUCBIBaTH (YOPMYITY CIOXKHBIX
IPOLEHTOB. [IpOBOINUTE NPOLICHTHBIE PACYETHI C
HCIIOJIb30BAHUEM CIIO’KHBIX ITPOLIEHTOB.

Haxooumwb TOYHOCTH PUOIVKEHHS TIO TaOIHIIE
npuOIMKEHHBIX 3HAUCHUH BETMYUHBI. VICcTIoIb30BaTh
pasnuyHble GOPMBI 3aMKUCH TPUOTMHKEHHOTO 3HAYEHUS
BeIMUMHBL. OLEeHUBaTh NPUOIMKEHHOE 3HAUEHUE
BEJIMYMHBI.

1Ipo6ooumps OMBITHI CO CITyYalHBIMU UCXO/IaMHU.
[osicHATE 1 3anUCBHIBATh (POPMYITY HAXOXKICHUS
4acTOThI CIy4aiHOro coObITusl. ONUCHIBATh
CTaTUCTUYECKYIO OLIEHKY BEPOSITHOCTHU CIIy4aliHOTO
coObITus. HaxonuTh BEpOSITHOCTD CIIy4aitHOrO COOBITHS
B OIBITaX C PABHOBEPOSATHBIMU HCXOJaMHU.

Onucvleams 3Tanbl CTATUCTUYECKOTO MCCIICTOBAHMS.
OdopmisaTe MHGOPMAIUIO B BUJE TAOJIUI] U JHATPAMM.
H3Bnexars nHGOpMALINIO U3 TAOJIHI] U JUATPAMM.
HaxonuTh ¥ NpUBOANUTE MPUMEPHI UCTIONB30BAHUS
CTaTUCTHYECKUX XAPAKTEPUCTHK COBOKYITHOCTH
JTAaHHBIX: Cpe/IHee 3HAUeHUe, MOJIa, pa3Max, MeJUaHa
BBIOOPKH

I[aTbl NMpoBEACHUSA

Ilnan

dakr

T'naea 4

YuciioBble MOCJIEI0BATEIbHOCTH

21

75-76

YucnoBble
[IOCJIEOBATEIHLHOCTH

Ilpusooumsv npumepul. MOCIETOBATEIHHOCTEH;
YUCJIOBBIX MOCIE0BATEIHLHOCTEH, B YaCTHOCTH




NeNo Coneprxanue yue0HOT0 Koua-Bo Bun
- MaTepuaja 4acoB | KOHTPOJH

77-80 ApudpmeTrueckast mporpeccus 4

81-84 CymMma N nepBbIX YICHOB 4 C/p
apu(dMeTHUeCcKOi nporpeccun

85-87 I'eoMeTrpuueckas mporpeccus 3

88-90 CyMMa N mepBbIX YICHOB 3 C/p
reOMETPUUECKO Iporpeccuu

91-93 Cymma OecKOHEYHOM 3
reOMETPUIECKOIl porpeccum,
y KoTopoii [ | <1

94 [loBTOpEeHue n 1
cucTeMaTu3aIus yaeOHoro
MmaTepuana

95 KonTtpomnsHast padota Ne 5 1 K/P

XapaKTepUCTHKA OCHOBHBIX BH/IOB 1eITeIbHOCTH
Y4YeHHKA (Ha YPOBHe YU4eOHBIX JelicTBH)

apu(METHUECKOM U TeOMETPUIECKOI MPOrPECcCHii;
WCIIOJIb30BaHUSI TIOCJIEIOBATEILHOCTEN B pEAIbHOM
YKU3HHM; 33/1a4, B KOTOPBIX PACCMAaTPUBAIOTCSI CYMMBI C
0OECKOHEYHEIM YHCJIOM ClIaraeMbIX.

Onucoeléams: TIOHATHE OCJICA0BATCIIbHOCTH, YJICHA
IMOCJICJ0BATCIIBHOCTH, CIIOCOOBI 3aJaHusd
oCJIICA0BATCIIBHOCTH.

Bviyucnsams 1ieHbl OCIE0BATEIEHOCTH, 3aJaHHOM
(dopMyI10ii N-TO YIeHa UM PEKYPPEHTHO.

Dopmynuposamy:

onpedenenus: apupMeTuIecKoil mporpeccum,
reOMETPUYECKON MPOTPECCUU;

ceolicmea YJICHOB T€OMETPUUECKON U apupMeTUIeCKon
IIPOTPECCUM.

3adaséams apupMETHIECKYIO U T€OMETPUUYECKYIO
IPOTrPECCUN PEKYPPEHTHO.

3anucvieamo 1 nosacuams GOpMyIbl OOLIETO YIeHA
apupMeTHUECKON U TeOMETPUUECKOI MPOrpecCHil.

3anucvieams 1 0okasvieams: GOPMYIIbI CyMMBI N
HEePBBIX WICHOB apu(PMeTHUECKOI 1 reoMeTpuyecKon
nporpeccuit; popMyIbl, BeIpaXaroiue CBONCTBA
YJIEHOB apU(PMeTHIECKOI U TeoMeTprYeCcKOn
IIPOTPECCUM.

Buiuucnams cymmy 0€CKOHEUHON T€OMETPHUIECKON

I[aTbl NMpoBEACHUSA

Ilnan

dakr




NoNo Coaep:xkanue y4eGHOT0 KoJu-Bo Bun XapakTepuCTHKA OCHOBHBIX BHIOB JIeSITEIbHOCTH JaTel npoBeeHus
- MarTepuaJja 4YacoB | KOHTPOJIs YUeHHMKA (Ha ypOBHe Y4eOHBbIX JeiicTBHil) ILian daKr
nporpeccud, y kotopoit | q | < 1. [lpeacrasnsars
OCCKOHEUHBIC MIEPUOANYSCKHE APOOH B BHJIC
O0OBIKHOBEHHBIX JIpO0OCi
IMoBTOpEHME M CHCTEMATH3AIUSA Y4eOHOTO 8
MaTepuaia
96-102 YupakHeHHUS 1J1s1 TOBTOPEHHUS 8

Kypca 9 knacca.
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VIl. Onucanne y‘Ie6HO - MCTOAUYCCKOI'O U MAaTCPpUAJIbHO - TCXHUYCCKOI'O obecrneueHus O6pa30BaTeHBHOﬁ JACATCIIBHOCTHU

[leyaTHble mOCOOUS:
denepanbHbIi TOCYIapCTBEHHBINM 00pa30BaTENbHBIN CTaHAAPT 00IIETO 00pPa30BaAHUSA.
[TpumepHBIe porpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. Matemartuka.-(CtanaapTsl Broporo nokojenus).-M: Ilpocsemenue, 2010.
YcTHBIC 3aHATHS 110 MaTeMaTHUKe B cTapmux kiaccax. [locooue mis yuntens.A. . Kononos/ «Cronerue»/Mocksa, 1997
Ob6omatomiee moBTopeHue B Kypee anreopbl ocHoBHOM mkoibl/ E.A.Cemenko/Kpacnomap:Kyol'y, 2002
OcHoBbl cTatucTuku U BepositHocTh/ E.A.bynnmoBruy/Mocksa: {poda, 2008
Matematuka B pedycax, KpoccBOpAax, YaiHBopJax, kpuntorpammax, 7 kiaacc/C.C. XynagaBa/Mocksa: 1lIkonbhas npecca, 2003 («bubnnoreka
KypHaia «MaTemMaTuka B IIKOJIe» BbIN.23)
[Tuuaypun JI.®. 3a ctpanunamu yueoHuka anredpsl/ JI.®.ITuuypun. - M: Ilpocsemenune, 1991.
®opMupoBaHKE BEIYUCIUTEIFHBIX HABBIKOB HA ypoKkax MaTematuku 5-9 kmaccesl/H.H. Xnesniok/ M.:Unekca, 2011

JIuHus yyeOHO-METOAMYECKUX KOMIJIEKTOB aBTOPOB
Anrebpa - 7 knacc: yaeOHUK /I yqamuxcs o0omeoopazoBaTenbHbIX yupexaenuit/ A.I'. Mepsinsk, B.b.Ilononckuit, M.C.Skup. - M.: Benrtana - ['pad,
2012.
Anrebpa - 7 kiacc: uAaKTUYECKUE MaTepralibl: OCOOUE I ydanumxcs o0meodpazoBarenbHbiX yupexaeauit/ A.I'. Mepansak, B.b.ITononckuii,
E.M.PabunoBu4, M.C.fkup. - M.: Benrana - I'pag, 2013.
Anrebpa - 7 knacc: meroaundeckoe nocooue/ E.B.byniko, A.I'. Mep3isik, B.b.Ilononckuii, M.C.Sxup. - M.: Benrana - I'pag, 2013.
Anrebpa - 8 kiacc: yaeOHHK /T yHamuxcs 0omeoopasoBaTenbHbIX yupexaennit/ A.I'. Mepzisxk, B.b.Ilononckuit, M.C.Sxup. - M.: Benrana - ['pad,
2012.




Anrebpa - 8 KIacc:TUIaKTUICCKUE MaTePUAITBL: TTOCOOME T ydanmxcst o0meo0pa3oBarenbHbIX yapexacauii/ A.I'.Mep3sk, B.b.Ilononckwuid,
E.M.Pabunosuu, M.C.Skup. - M.: Benrana - I'pad, 2013.

Anrebpa - 8 knacc: meroguaeckoe nocooue/ E.B.byiko, A.I'. Mep3nsik, B.b.Ilononckuit, M.C.fkup. - M.: Benrana - I'pad, 2013.

Anrebpa - 9 knacc: yd4eOHUK AJ1s ydanuxcst oomeo0pa3oBaTenbHbIX yupexaenuit/ A.I'. Mepsmusk, B.b.Ilononckuit, M.C.Skup. - M.: Benrana - I'pad,
2014.

Anrebpa - 9 kacc: TUIaKTHYeCKUEe MaTepPHAaIIbl: TOCOOUE IS yJaIuxcsi o01eoopazoBaTenbHbiX yupexaenuit/ A.I.Mep3sik, B.b.ITononckwuid,
E.M.Pabunosuu, M.C.SIkup. - M.: Benrana - I'pad, 2014.
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Texnuueckue cpenactBa o0ydenus (cpeactsa UKT) 1. Mopenu reomeTpudeckux Guryp.
1. HoytOyxk. 2. Pa3narounslit MaTepuan no paszaenam anreOpst 7-9
2. MynbTUMe IUHHBIN TPOEKTOP. KIL.

JleMOHCTpallMOHHBIE ITOCOOHUS
1. BelpaxeHus, TOXKECTBa, ypaBHEHHUS.
UYucnoBele BbIpakeHHs C nepeMeHHbIMU. [Ipocteiliine mpeoOpa3oBaHusl BbIpaKEHUH. YpaBHEHHME, KOpEHb ypaBHEHUs. JIuHelHoe
YPaBHEHHUE C OJJHOU NIEPEMEHHOM. PelieHne TeKCTOBBIX 3a/1a4 METOIOM COCTaBJICHUs ypaBHEHNUN. CTaTUCTUYECKNE XapAKTEPUCTHUKH.
Ocnoenas yeap — CUCTEMaTU3UPOBATh U 00OOIIUTh CBEJIEHUS O IIPE0Opa30BAHUAX aNreOpandyecKux BbIPaXKEHUN U PEIIeHUN YpaBHEHUN
C OJIHOM IIEPEMEHHOM.

4. HepaBeHcTBa C ABYyMsl IEPEMEHHBIMU
YpaBHeHHE ¢ IBYMsI TIepeMEHHBIMH W ero rpaduk. CHUCTEeMBbI ypaBHEHUH BTOpOIl cTereHW. PemieHune 3ajad C IMOMOIIBIO CHCTEM
yYpaBHEHUH BTOPOU cTereHu. HepaBeHCTBaA ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBIL.
OcHosHasi yenb — BbIPA0OTaTh YMEHHME peEIIaTh MPOCTEHIINE CUCTEMBbI, COJEpKallle YpaBHEHHE BTOPOHl CTENEHH C JBYMS
MEPEMEHHBIMU, U TEKCTOBBIE 3a/1a4H C OMOILBIO COCTABIICHUSI TAKUX CUCTEM.
B nanHOI1 TeMe 3aBepluaeTcs U3y4yeHUE CUCTEM YPABHEHUH C ABYMs NepeMeHHbIMA. OCHOBHOE€ BHUMAHHE YJIENSAETCA CUCTEMAM, B KOTOPBIX
OJIHO U3 YPABHEHUI NEPBOM CTENEHU, a APYro€ BTOPOM.

W3BecTHBIN ydamuMces crioco0 MoJICTAHOBKU HAXOAMT 3/1€Ch JallbHEHIIIee MPUMEHEHHE U MO3BOJISIET CBOAUTH PEIICHHE TAKUX CHCTEM
K PELIEHUIO KBAJPATHOIO YPABHEHUSI.

O3HakoMJICHUE y4alIUXCs ¢ MPUMEpPaMU CHCTEM YpaBHEHUU C JABYMs MEPEMEHHBIMHU, B KOTOPBIX 00a ypaBHEHHSI BTOPOU CTEIECHH,
JIOJKHO OCYIIECTBIIATHCS C TOCTATOYHON OCTOPOKHOCTBIO M OTPAHUYUBATHCS IIPOCTEUITMMU IPUMEPAMMU.

[IpuBnedyeHne M3BECTHBIX YyYalIUMCSl TPaQUKOB IO3BOJSET MPUBECTH NPHUMEPHI Tpaduueckoro pemieHus cucteM ypaBHeHHi. C
MOMOIIBbIO TpaUUecKUx MPeICTaBICHUI MOXXHO HATJISAHO MOKa3aTh yJalldMCS, YTO CHCTEMBI JIBYX YPaBHEHHI C JABYMS NMEPEMEHHBIMHU:
BTOPOM CTEIIEHU MOT'YT UMETh OJIHO, JBa, TPH, YETHIPE PELICHUS WIK HE UMETh PELICHUH.

PazpaboraHHbIii MaTeMaTHYECKHU ammapaT MO3BOJSET CYIIECTBEHHO PaCHIMPUTh KIJIACC COAEP)KATENbHBIX TEKCTOBBIX 3aj1ad,
pelaeMbIX ¢ MOMOILBIO CUCTEM YPaBHEHUM.



W3ydyeHnue TeMbl 3aBepllaeTcs BBEJCHHMEM IOHATUH HEpPaBEHCTBA JBYMS IEPEMEHHBIMH U CHCTEMbl HEPABEHCTB C JBYMs
nepeMeHHbIMH. CBeZieHHs 0 rpauKax ypaBHEHUH ¢ IByMs IEPEMEHHBIMU



