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[Tporpamma cocraBiieHa B COOTBETCTBHHU ¢ TpeOoBaHUsIMHU DenepaibHOT0 rocy1apCTBEHHOTO
00pa3oBaTENBLHOTO CTAHAPTA BTOPOTO MMOKOJICHHSI OCHOBHOT'O OOIIEro 00pa3oBaHMsI 10 MaTeMaTHKe:

—  @enepanbHoro ['ocynapctBennoro O6pazoBarenbHoro CrangapTa OCHOBHOTO 00IIEro 00pa3oBaHUA
(mpuka3z MunucTepcTBa 00pazoBanust u Hayku Poccuiickoit @enepanun ot 17 nekabps 2014 roga
Nel1897);

— Hopm ®enepanbHoro 3akona «O0 oOpazoBanuum B Poccuiickoit ®Denepammm» «273-O3 ot 29
nexadps 2012 rona;

— OcHoBHo¥ O0Opa3zoBaTebHON MPOTpaMMbl OCHOBHOTO 0o01iero oopazoBanusis MKOYVY TpaBHuUHCKOMH
OOIII yTBepx)aeHHOM MeIarornyecKuM coBeToM, mpotokoi Nel ot 28.08.2015r.;

— COopHHKa HOpPMATHBHBIX JOKyMeHTOB. Matemarnka / [IporpamMma mMOATOTOBICHA HHCTUTYTOM
CTpaTerMyecKux HccieaoBaHuii B oOpasoBanuu PAQO. HaydHple pyKoOBOAWUTENH — YJICH-
koppecnionieHT PAOA. M. Konpakos, akagemuk PAO JI. II. Ke3suna, CocraBurenr — E. C.
CaBunoB./ M.: «IIpocsemenuey, 2012;

— IlpumepHoii mporpammbl 1Mo Kypcy aiareopel (7 — 9 Kiaccel), CO3JaHHOM Ha OCHOBE E€IUHOMN
KOHIIEMIMN TIPENOJIaBaHus MaTeMaTHUKU B CpeAHEW Mmikone, pa3paboranHoit  A.l.Mep3iskom,
B.Bb.ITononckum, M.C.Akupom, J[.A. HoMupoBCKHM, BKIFOYEHHBIX B CUCTEMY «AJITOPUMT yCIExan
(M.: Benrana-I'pad, 2014) u ob6ecieuena YMK st 7-9-ro ximaccoB «Anredpa — 7», «Anredpa — 8»
u «Anrebpa — 9»/ A.I'.Mepansk, B.b.ITononckuii, M.C. SIxkup/M.: Benrana-I"pad, 2014.

B nmaHHBIX JOKyMEHTaX Y4YMTHIBAIOTCS OCHOBHBIC HWJICHM W TMOJIOKeHUs [IporpamMmbl pasBuTHA H
(hOopMHPOBaHNsI YHUBEPCAIbHBIX YUCOHBIX JCHCTBHMH IJI1 OCHOBHOIO 00Iero oopaszoBanusi. CO3HATEIBHOC
OBJIaJICHUE YYaIIUMKCS CHCTEMOM anreOpanvecKux 3HAHWUK M YMEHHWI HEOOXOJMMO B TOBCEIHEBHOW KHU3HU
JUTSL I3Yy9CHUST CMEKHBIX JTUCIUILINH U MPOJODKEHHS 00pa30BaHHUS.

[IpakTiyeckas 3HAUUMOCTH IIKOJILHOTO Kypca anreOpbl 00yCJIOBIIEHA TeM, YTO €€ OOBEKTOM SIBIISIOTCS
KOJIMYECTBEHHBIC OTHOILICHMsSI JCHCTBUTEIBHOIO MHpa. MaremaTtudeckas IOJrOTOBKa HeoOXoauma Jyist
MMOHMMaHHS TIPUHIIMIIOB YCTPONCTBA WM WCIIOJIL30BAaHHUS COBPEMEHHON TEXHUKH, BOCIPHSATHS HAYyYHBIX M
TEXHUYCCKUX TIOHATUH W wuaed. MaremaThka SBISETCS S3BIKOM Haykd W TeXHUKU. C €€ IMOMOIIbIO
MOJICITUPYIOTCS U H3YYAOTCS SIBIICHHSI U TPOIIECCHI, IPOUCXOISIIUE B TIPUPOJIC.

Anrebpa sIBIsieTCS OJTHUM U3 OMIOPHBIX MPEIMETOB OCHOBHOM IITKOJIBI: OHA 00ECTIeYNBACT U3YIEHUE TIPYTUX
TMCIUTUIMH. B mepByro odepes 3T0 OTHOCHUTCS K MPEIMETaM €CTECTBEHHO — HAyYHOTO IUKJIA, B YaCTHOCTH K
¢uzuke, nHpopmaruke. PazBuTre JTOrMYeCKOr0 MBIIUICHUS YYaIUXCs MPH 00yueHHH anredpe crnocoOCTByeT
YCBOSHHIO MPEMETOB TYMaHHTApHOTO IHMKIIA. [IpakTHieckne yMEHUsT U HaBBIKK alreOpamdeckoro xapakrepa
HEOOXOIUMBI IJIs TPYIOBOU U MPOGECCHOHATBHOM MOTOTOBKH IIKOJIEHUKOB.

Pasputne y ydJammxcs NpaBHIIBHBIX TPEACTABICHUA O CYIIHOCTH M TIPOUCXOXKICHHUU alreOpamdecKux
abCcTpakiuii, COOTHOIIEHHWU PEATbHOTO WM HIEAbHOTO, XapaKTepe OTPaKEHUs MaTeMaTHYecKOW HayKou
SBJICHU W TPOIECCOB PEATBHOTO MHpa, MecTe anreOphl B CHCTEME HAyK W POJM MaTeMaTH4ecKoro
MO/JICIIMPOBAHMS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
VUAIIUXCsl W KA4eCTB MBIIUICHHS, HEOOXOMUMBIX JUII aJanTalid B COBPEMEHHOM HWH()OPMAITMOHHOM
o01IecTBe.

TpeOyst OT yJanuxcsi yMCTBEHHBIX M BOJICBBIX YCHUIMM, KOHIICHTPAIMN BHUMAHHs, aKTHBHOCTH Pa3BUTOTO
BOOOpakeHusi, anreOpa pa3BUBAECT HPABCTBEHHBIE YEPThI JTUYHOCTH (HACTOWYHMBOCTD, IIEJICYCTPEMIICHHOCTH,
TBOPUYECKYI0 aKTUBHOCTh, CaMOCTOSITCIBHOCTh, OTBETCTBEHHOCTh, TpyHOJtOOWe, JHCHUIUIMHY |
KPUTHYHOCTH MBIIUICHUSI) U YMEHHUE apTyMEHTHPOBAHO OTCTaMBATh CBOU B3TJISIBI U YOCIKICHHSI, a TAaKKe
CIIOCOOHOCTH MPUHUMATh CAMOCTOSATEIIBHBIC PEIICHUSI.

Nzydyenue anreOpbl, (YHKIUNA, BEPOATHOCTH M CTATHUCTUKH CYIIECTBEHHO pacIIUpsieT KPYro3op
yYaluXxcsl, 3HAKOMSI WX C WHAYKIMEH W JCIyKIued, oO0OOIICHHEeM W KOHKpETH3aIlueH, aHaIn30M H
CHUHTE30M, Kiaccupukamued U cucTeMaTu3aiueid, abcTparupoBaHHWEM, aHAJIOTHEW. AKTUBHOE
WCIIOJIb30BaHME 3aJlad HAa BCEX OJTamax yd4eOHOro TpoIrecca pa3BHBACT TBOPYECKHE CIIOCOOHOCTH
ITKOJILHUKOB.

N3ydenne anreOpsl IO3BOJISIET POPMUPOBATH YMEHUS H HABBIKKM YMCTBEHHOT'O TPYyJla — TUIAHUPOBAHUE
CBOCH paboOThl, MOMCK pAlMOHAIBHBIX IMyTe €€ BBINONHEHUS, KPUTHUYECKas OIleHKa pe3yiabTaToB. B
MpoIlecCe M3YyYCHHUs aiareOpbl INKOJBHUKHA JOJDKHBI HAyYUThCS W3JIaraTb CBOM MBICIH SICHO U
MCYEPIBIBAIOIIE, JIAKOHUYHO U EMKO, NPUOOPECTH HAaBBIKM YETKOT0, aKKypaTHOTO U TPaMOTHOTO
BBITTOJIHEHUS] MATEMAaTUIECKHUX 3aITHCEH.



Baxueiimeld 3amadell IIKOJBHOTO Kypca anreOpbl SBISETCS pPa3BUTHE JIOTUYECKOTO MBIIUICHHS
yuamuxcs. Camu OOBEKTBI MaTEeMAaTUYECKMX YMO3AKIIOYEHUH M TNPUHATHIE B anredpe npaBwila HX
KOHCTPYUPOBAHHS CHOCOOCTBYIOT (OPMHPOBAHUIO yMEHHH OOOCHOBBIBATH M JIOKa3bIBAaTh CYXKACHUS,
IIPUBOJUTL YETKHE OIPENEICHUs, Pa3BUBAIOT JIOTMYECKYI0 MHTYHUILIMIO, KPAaTKO M HAIrVIJHO PACKpBIBAOT
MEXaHU3M JIOTHYECKUX IMOCTPOCHUH W ydaT UX NPUMEHEHHI0. TeMm cambIM anreOpa 3aHUMAeT OJHO W3
BEAYIIUX MecT B (OPMUPOBAHMM HAYYHO-TEOPETHMUYECKOTO MBIIIJICHHUs IIKOJIBHUKOB. PackpbiBas
BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKH, (popMHpYys NOHMMAaHHME KPacoThl M H3SIIECTBA MATEMAaTUYECKUX
paccyxIeHUi, anredpa BHOCUT 3HAYUTEIbHbIN BKJIJ] B 3CTETUYECKOE BOCIIMTAHUE YYAIIUXCSL.

|. IloicHUTEILHASA 3aIHCKA

Kypc anredpst 7 — 9 kiaccoB siBisieTcsi 6a30BbIM IS MaTEMaTHUYECKOrO0 00pa3oBaHUsl U Pa3BUTH
IIKOJIbHUKOB. AJNTreOponyecKue 3HaHUsI HeOOXOIUMBI JJIsl U3y4EeHUsI TEOMETPHH B 7 — 9 Kitaccax, anreopsl U
MaTemaruueckoro ananusa B 10 — 11 kmaccax, a Takke H3Y4eHHUS CMEXKHBIX TUCHUIUIMH. [Ipu 3TOoM
YUUTBIBAIOTCS JIOMUHUPYIOIIME HJEd M TOJOXKEHHS MNPOrpaMMbl pa3BUTHS U (OPMHUPOBAHUS
YHHUBEpPCAJIbHBIX Y4YEOHBIX JACUCTBUN [IJIsI OCHOBHOIrO o00Imiero oOpa3oBaHHs, KOTOpble 00eCHeuHBaIOT
(dbopMHpOBaHHE POCCHIMCKON Tpa)KAAHCKOM MICHTUYHOCTH, KOMMYHHKATHBHBIX Ka4eCTB JHMYHOCTH H
crocoOCTBYIOT (POPMUPOBAHUIO KITFOUEBON KOMIETCHIIUN — YMEHUs YUUMbCAL.

B ocHOBy Hacrosmieidl mporpammbl monokeHo (DyHAaMEHTaIbHOE SIIPO COAEp)KaHUS OOIIETo
oOpa3oBaHusi, TpeOOBaHUS K pe3y/lbTaTaM OCBOCHHs 00pa30oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMUsl, MPEJICTaBICHHBIE B (heIepaTbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHapTe OCHOBHOTO
obmiero o0Opa3oBaHMs, C Y4ETOM NPUEMCTBEHHOCTH C MPUMEPHBIMU IporpaMMaMu Ui HA4allbHOTO
o01m1ero 00pa3oBaHus 1O MaTeMaTHKE.

[IpakTHyeckass 3HAYUMOCTh UIKOJIBHOTO Kypca anreOpsl 7— 9 KIaccoB COCTOMT B TOM, 4YTO
IPEeIMETOM €ro HM3YYEHHUsS SBIISIOTCS KOJIMYECTBEHHBIC OTHOIICHUS W TPOLECCHl  PEaJIbHOTO MUpA,
OMHCAaHHbIE MAaTEMaTHYECKUMH MOJENIMH. B coBpeMeHHOM oOlecTBe MareMarhyeckas MOJIrOTOBKa
HEoO0X0/MMa KaXIOMY YeJIOBEKY, TaK KaK MaTeMaThKa TPUCYTCTBYET BO BCEX cdepax UeIOBEUeCKOi
NeSITEIbHOCTH.

OpHO#l W3 OCHOBHBIX IeJiell HW3y4deHHs anreOpbl SIBISAETCS pa3BUTHE MBIIUICHHA. B mpomecce
u3ydeHus aiaredpsl GOpMHUPYETCs JIOTUYECKOE U aTOPUTMUYECKOE MBIIUIEHUE, a TaKKe TaKhe KauyecTBa
MBIIIUIEHUS, KaK CHUja U THOKOCTh, KOHCTPYKTHBHOCTh M KPUTHYHOCTh. [lJIs ajanTtanuyu B COBPEMEHHOM
MHGOPMALIMOHHOM OOIIeCTBE BaXKHBIM (PAKTOpPOM sABIseTCd (HOPMUPOBAHHE MAaTEMATHUECKOTO CTHIISA
MBIIUICHHS], BKJIIOYAIOMIETO B ce0s WHAYKIWIO W ACAYKIHIO0, OOOIIEHHE W KOHKPETH3AIUIo, aHAIN3 H
CUHTE3, KTacCU(UKAINIO U CUCTEMATH3AINI0, a0CTparupoBaHue 1 aHanoruto. T

OOyuenue anrebpe Aa€T BO3MOXKHOCTH YYAIIMMCS HAYYUTHCS TUIAHHPOBATH CBOIO JCSTEIHHOCTD,
KPUTHYECKH OIICHHBAaTh €€, MPUHHUMATh CaMOCTOSATEIbHBbIC pEIICHHS, OTCTauBaTh CBOU B3TJSABI H
yOexxnmeHus. Ydammecs, B TpoIlecce H3YYECHHUs anreOphl, ydarcss H3Jaratb CBOM MBICIH SCHO U
HCYEpIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO BBHITIOJHEHHS MAaTeMaTUYECKUX 3alHCeH,
IpU 5TOM HCIIOJF30BAaHUE MATEeMAaTHYECKOTO S3bIKA IMO3BOJSET Pa3BHBATh y IIKOJBHUKOB TI'PaMOTHYIO
YCTHYIO ¥l TUCHbMEHHYIO PEUb.

dopMHpyeT y ydalluxcs MpeACTaBiIeHHE 00 anredpe Kak 4acTd OOIedYeOBeUYeCKOM KyIbTyphl U
3HaKOMCTBO C HCTOpUell pa3BuUTHS anreOpbl Kak HAayKd. 3HAYUTEIbHOE BHHUMAHHE B H3JI0KEHUH
TEOPETHYECKOT0 MaTepralia Kypca yAeIsieTCs €r0 MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX IOHSITHH, UICH,
MeTofioB. OOy4yeHHME TIOCTPOCHO Ha 0a3e TEOpUM pPa3BUBAIOIIETO OOYyYeHHUs, 4YTO JOCTUTaeTCs
0COOCHHOCTSIMH M3JIOKEHHsI TEOPETHUYECKOTO MaTephaja | YIpPaXKHCHUSMH Ha CpaHEHHWe, aHaju3,
BbIJICJICHUE TJABHOTO, YCTaHOBJEHHE CBs3ed, Kiaccuukaiuio, obouieHne u cucreMatuzanuo. Ocobo
aKIEHTUPYIOTCSl  COAEPIKATEIIbHOE pACKPhITHE MAaTeMaTHYeCKUX TOHSITHH, TOJIKOBAHWE CYIIHOCTH
MaTeMaTHYeCKUX METOJI0OB M OO0JIACTH MX MPUMEHEHHUS JIeMOHCTpalus BO3MOYKHOCTEH NpUMEHEHUs
TEOPETHUYECKHUX 3HAHWH JUIS PEHICHUs] pa3HOOOpa3HBIX 3ajad MPHUKIATHOTO XapaKTepa, HAlpuMep peleHus
TEKCTOBBIX 3ajay, JCHEXHBIX U TMPOLEHTHbIX pacyeToB, yMEHHE I[OJb30BaThCcsi KOJIMUYECTBEHHOMN
nH(popmMale, NMpeAcTaBIeHHON B pa3lnyHbIX (opmax, ymeHHe 4utarth rpaduku. Oco3HaHue oOIIero,
CYIIIECTBEHHOI'O SIBJIIETCS OCHOBHOM 0a30i 1JIs peleHus yrnpakHeHHi. BakHO NMPHUBOJUTH JAeTalbHbIC
MOSICHEHUS K PEHICHUIO TUIIOBBIX YIPAXXHEHUH. DTUM PACcKpPBIBAETCS CYTh METO/A, IMOAX0/a, TpeIaracTcs
AJITOPUTM HJIM 3BPUCTUYECKAsL CXEMa PEIICHUs YIPAKHEHUN OIMpeIeIEHHOTO THIIA.



B ocHOBy Hacrosimieil mporpaMMbl TOJIOKEHBI TMEAArOrMueckKue W JUAAKTUYECKHE MPUHIIMIIBI
BapHaTHBHOI'O Pa3BHUBAIOIIETO OOpa30BaHUs, M3JIOKEHHBIE B KOHIIEMLMU 00pa3oBaTENIbHON MpOTrpamMMbl
«IlepcriekTUBHAsT WIKOJa», M COBPEMEHHBIC JUAAKTUKO-TICUXOJIOTMYECKUE TEHJICHIIMM, CBS3aHHBIE C
BapUaTHBHBIM Pa3BUBAIOIINM 0Opa3oBanueM U TpedboBanusimu OI'OC.

A. JIMYHOCTHO OPUEHTHMPOBAHHbIE NMPHUHIMIbI: MPUHIUII aJANTUBHOCTU; MPUHIIUI PA3BUTHUS,
MPUHIIMIT KOM(OPTHOCTH Ipoliecca 00y4yeHHsI.

b. KyJ1bTypHO OpHeHTHPOBAHHbIE NPUHIUNbI: TPUHIUI [EJIOCTHOM KapTUHBI MHUpPA; MPUHIUII
LEJIOCTHOCTU COAEpkKaHMsI 00pa30BaHMs; MPUHIIUII CUCTEMAaTUYHOCTH; IPUHIIUII CMBICIIOBOTO OTHOIICHHUS K
MUPY; PUHITUN OPUEHTUPOBOYHOMN (DYHKIIMU 3HAHUI; PUHITUI OTIOPBI HA KYJIBTYPY KaK MUPOBO33pEHHUE U
KaK KyJbTYpPHBIH CTEPEOTHII.

B. JlesiTe IbHOCTHO OPHEHTHPOBAHHbIE MPUHIUNbI: TTPUHIIAI O0yYEHUS NEATEIHHOCTH; TPUHITUTT
YIPaBIsEMOro MepexoAa OT AESATENIbHOCTH B YUeOHOW CUTYalluu K JIEATENbHOCTH B KU3HEHHOW CUTYallUU;
NPUHIMIT TIEPeXoJla OT COBMECTHOW Y4eOHO-TIO3HABATEIbHON JEATENIBHOCTH K CaMOCTOSITEIIBHOMN
NEeSTeNIbHOCTH ydamierocsi (3oHa OJuKaiiliero pa3BUTHS); MPUHIMI OMNOPHI HA MPOIECCHl CIOHTAHHOTO
Pa3BUTHUS;, IPUHIMI (POPMHUPOBAHUS MOTPEOHOCTH B TBOPUYECTBE U YMEHHI TBOPUECTBA.

MaremaTtnueckoe 0Opa3oBaHHE SBISAETCS O00s3aTENbHOM M HEOTHEMJIEMOM 4YacThblo OOIIEro
0o0pa3oBaHMs HAa BCEX CTYyNEHsAX MIKosbl. OO0ydeHHe MaTeMaTHKe B OCHOBHOM IIKOJIE HAIpaBieHO Ha
JOCTHKEHHE CIENYIOLIMX yenel:

1) 6 nanpaenenuu TUMHOCMHO20 PA36UMUSL.:

e dopmMmupoBaHME MPEACTABIECHUN O MaTEMaTUKE KaK 4acTU OOILEYEIOBEYECKOW KYIbTYpHl, O
3HAYMMOCTH MaTEeMaTHUKU B PA3BUTUH LIMBUIIM3ALMU  COBPEMEHHOTO OOIIECTBA;

e Pa3purue JOrMYeCKOro M KPUTUYECKOTO MBIIUICHHS, KYJIbTYpbl pe4M, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e ®dopMupoBaHME HHTEIUVIEKTYaIbHOW UYECTHOCTHU M OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOIOJICHUIO MBICITUTEILHBIX CTEPEOTUIIOB, BRITEKAIOUINX M3 OOBIICHHOTO OIIBITA;

e Bocnuranume KayecTB  JMYHOCTH, OOECHEUMBAIOIIMX  COLMAJIbHYH0  MOOMIIBHOCTB,
CHOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PELICHMS;

e dopMupoBaHME KayeCTB MBIILICHUS, HEOOXOMUMBIX JJs aJanTalid B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;

e Pas3BuTue MHTEpeca K MaTEMaTUYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CIIOCOOHOCTEH;

2) 8 MemanpeomMemHoM HaNPAaeiLeHUU.

e PasBurue mnpexncTaBieHUl O MaremMaTHkKe Kak (opMe ONMCaHUs U METOAE MO3HAHUSA
JeUCTBUTENBHOCTH, CO3JaHME YCIOBHM M NpUOOpPETeHUs MEepPBOHAYAIBHOIO OIbITa
MaTeMaTHYeCKOr0 MOJEIUPOBAHMS;

e @dopmupoBaHHE OOIUX CIOCOOOB HMHTEIUIEKTYaJbHOM MAEATENbHOCTH, XapaKTEePHBIX [UIs
MaTEMaTHKU U SBJISIFOIIMXCS OCHOBOM IMO3HABATEIbHON KYJIBTYPbI, 3HAUUMOM JJIS1 PA3JINYHBIX
cdep 4enoBEeYECKOH JACATEIHHOCTH,

3) 6 npeomemmnom nanpasienuu:

e OsBnaZieHNE MATEMAaTUYECKUMU 3HAHUSAMU U YMEHUSIMHU, HEOOXOAUMBIMU I MPOIOJIKEHUS
o0pa30BaHMsl, U3YYEHHS] CMEXHBIX TUCLUUIUINH, IPUMEHEHUS B TOBCETHEBHOM JKU3HH;

e Coznganue ¢yHIaMeHTa JUIsI MaTEeMaTUYeCKOro pas3BUTHS, (OPMHUPOBAHUS MEXAaHH3MOB
MBIIIJIEHMS], XapaKTEPHBIX JJI1 MAaTEMATUYECKOU EATENBHOCTH.

B opranuszanuu y4eOHO — BOCHUTATENBHOIO MpOIlecca BaXXHYIO poJib UTparoT 3anauu. OHHU
SBIISIIOTCS M LIENbIO, U CPEeICTBOM 00yueHHsl. BaxHBIM yclIOBHEM MPaBUIBLHON OpraHU3alMK 3TOTO Mpoliecca
ABIISICTCA BHIOOP pallMOHAJIBHOW CHUCTEMBI METOJIOB M TPHEMOB OOy4YeHMs, CHEIM(UKU pelraeMbix
00pa3oBaTeNbHBIX U BOCIIUTATEIBHBIX 33j1au.

[lenbro n3ydeHust Kypca MaTeMaTuke B 7 - 9 kiaccax sIBJISIETCS Pa3BUTHE BBIUHMCIUTEIbHBIX YMEHUI
70 YPOBHSI, TIO3BOJISIONIETO YBEPEHHO HCMOJIb30BaTh WX MPH PELICHUH 3a/ad MaTEeMaTHUKd U CMEXKHBIX
MpeIMETOB, YCBOCHME allapara ypaBHEHUH M HEPaBEHCTB KaK OCHOBHOI'O CpEJCTBAa MAaTEMaTHYECKOTO
MOJIETIMPOBAaHUSl  3a/ay, OCYyIIeCTBIeHHWE  (DYHKIMOHAIBHOM  MOArOTOBKM  IIKOJIBHHKOB.  Kypc
XapaKTepu3yeTcs IOBBIIIEHHEM TEOPETHYECKOTO0 YPOBHS OOyuY€HHUs, TIOCTENEHHBIM YCHIIMEM pOJIU



TEOPEeTUUYECKNX O000OIIeHUN UM NeAYKTUBHBIX 3aKkitoueHuid. [IpuknanHas HanpaBiI€HHOCTh PacCKpbIBAeT
BO3MOXKHOCTh M3y4aTh U peIIaTh MPAKTUUYECKHUE 3a/JauH.

B ocHOBe moCTpoeHHsS JaHHOTO Kypca JISKUT HAes TyMaHU3alud OOydYeHUSs, COOTBETCTBYIOIIAs
COBPEMEHHBIM TPEICTABICHUAM O IENAX IIKOJLHOTO 00pa30BaHUs W yIeNswolnas ocoboe BHHMaHHUE
JUYHOCTH YYCHHKA, €T0 HHTEPECaM U CIIOCOOHOCTSIM.

[Ipenyaraemelii Kypc IMO3BOJISIET OOecreduTh (POPMUPOBAHHE KaK npeOMemublX YMEHUH, TaK |
VHUBEPCAILHLIX YUeOHbIX Oeticmeuli TKOJILHUKOB, a TAKKE CIIOCOOCTBYET JOCTHIKEHHUIO ONMPEACIEHHBIX BO
®I'OC MMYHOCTHBIX Pe3yJIbTATOB, KOTOPBIC B JAIBHEHINIEM TO3BOJIAT YYAIIUMCS TPUMEHSTH MOJyYCHHBIC
3HAHUS U YMEHUS JUIS PEIICHUS Pa3IMYHbIX )KU3HCHHBIX 3a]1a4.

B kypce anreOpbl MOXHO BBIACTHUTH CIEAYIOIINE OCHOBHBIC COJIEPKATECIbHBIC JTMHUU: apH(METHKA;
anrebpa; (QYHKIHWH, BEPOSTHOCTh M CTaTHCTUKA. Hapsay ¢ 3TUM B COJEp)KaHUE BKIIOYCHBI J1Ba
JOMOJTHUTEIBHBIX METOMOJIOIMYECKMX pa3/iena: JIOTHKA W MHOXECTBa; MaTeMaTHKa B HCTOPUYECKOM
Pa3sBUTHH, YTO CBS3aHO C pealM3aluerd Leneld OOLUEHMHTEICKTYaIbHOTO M OOIIEKYJIBTYPHOTO pPa3BUTHS
yuammxcs. CojepkaHue KaxJI0To M3 ATHX pPa3lelIoB pa3BOPAvYMBACTCS B COJEPKATEIHHO-METOINICCKYIO
JUHUIO, TPOHU3BIBAIOIIYIO BCE OCHOBHEIE COJIepiKaTenbHbie TMHUU. [Ipu 3TOoM nepBas nuHUS — «Jloruka u
MHOXECTBa» — CIY)XHT IIEJIH OBJAJCHUS YyYaIIUMHUCS HEKOTOPHIMH 3JIEMEHTAMH YHUBEPCAIBHOTO
MaTEMaTHYECKOTO S3bIKa, BTOpas — «MareMaTHKa B UCTOPUICCKOM Pa3BUTHU» — CIIOCOOCTBYET CO3IAHHIO
OOIIEKYJIbTYPHOT'0, TYMaHUTapHOTO (hOHA U3YUCHUS Kypca.

I1. O0masi xapakTepuCcTHKA Y4eOHOr0 npeaMeTa «AJjredopa»

Hacrosmas mnporpamma II0 MaTeMaTHMKE JJIsi OCHOBHOM INKOJBI SIBJISETCS  JIOTMYECKUM
pOJOJDKEHHEM IporpaMmbl «llepcrniekTuBHAS IIKOJa» Ul Ha4aJbHOM LIKOJBI, a TaKXe MPOJIOJIKECHHEM
kypca «Maremaruka» 5 — 6 Kjacca M BMECTE€ C HEH COCTaBJII€T OIIMCAaHUE HENPEPBIBHOIO Kypca
MareMaTuku ¢ 1-ro o 9-i kiacc 06meoopazoBaTenbHOM KOl 10 PI'OC.

B ocHoBe conepxkaHus 00yueHUs] MaTEeMaTHKE JIKHUT OBJIAJICHUE YYaIllUMUCS CIEAYIOUIMMU BUJAMU
KOMIIETEHIIMI: NpeAMeTHOH, KOMMYHMKATHBHOH, OPraHM3alMOHHON U o00leKyJbTypHOHl. B
COOTBETCTBUM C 3TUMH BUJAMH KOMIIETEHLUI BBIIEJICHBI TJIaBHBIE COAEPKATEIbHO-1IEJIEBbIE HAIIPABICHUS
pa3BUTHA yyalUXcs CpelicTBaMu npeamera «MaTtemaTukay.

IIpenmernasi kommereHums. [lon mpeaMeTHONM KOMIETEHLMEH IIOHMMAETCS OCBEIOMIIEHHOCTD
IIKOJIBHUKOB O CHCTEME OCHOBHBIX MaTe€MaTHUECKHUX NPEJCTABICHUN U OBIAJCHHE MMU HEOOXOJUMBIMU
IpeIMETHBIMU yMeHUsAMH. DOpMUPYIOTCS Clieayonue o0pa3yrolie 3Ty KOMIETEHIIUIO MPeICTaBIeHHs: O
MaTEeMaTHYECKOM SI3bIKE KaK CPE/ICTBE BBIPAKEHUS MAaTEMaTHUYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH U T.1.; O
MaTEMaTHYECKOM MOJEIMPOBAHMN KaK OJHOM M3 BaXXHBIX METOJOB IO3HaHWs Mupa. PopMupyrorcs
clenyomuye o0pasyrolre 3Ty KOMIETEHIIUI0 YMEHMsI: CO3[aBaTh MPOCTEUIINE MaTeMaTHYEeCKHE MOJENH,
paboTaTh C HUMHU M HHTEPHPETHUPOBATH MOJYUYEHHbIE PE3yJbTAThl; MPUOOPETaTh M CHUCTEMATU3UPOBAThH
3HaHUA O croco0ax pelIeHUuss MaTeMaTHYeCKHX 33/ay, a TaKKe NMPUMEHSATh dTU 3HAHWUS U YMEHHS Ui
pEILIEeHNs] MHOTHX JKU3HEHHBIX 3a]1a4.

KomMmyHnkaTuBHass koMmereHuusi. Ilol KOMMYHHMKaTMBHONM KOMIIETEHIIMEHM ITOHMMAETCs
c(OPMHPOBAHHOCTh YMEHHsSI SICHO M YETKO WH3jaraTb CBOM MBICIH, CTPOUTH apryMEHTHPOBAHHBIE
paccyX/eHusl, BECTH UAJOr, BOCIPUHHUMAs TOYKY 3pEHHUsl coOeceHHKa U B TO K€ BpeMs mojsepras eé
KPUTHYECKOMY aHaJM3y, OTCTauBaTh (MIPU HEOOXOIMMOCTH) CBOIO TOYKY 3PEHHs, BBICTpaMBas CHUCTEMY
aprymenTanuu. @opMupyrorcs o0pa3yroliue 3Ty KOMIETEHIIMI0 YMEHHUS, a TakKe YMEHMsI H3BIIEKaTb
nH(pOPMAIIHIO U3 Pa3HOTO pojJia UCTOUHUKOB, MPeoOpa3oBbIBas €€ MpU HEOOXOTUMOCTH B Jipyrue (popmel
(TeKCThI, TAOTUIIBI, CXEMBI H T.1I.).

Opranm3annoHHass kommereHuus. Ilox opraHm3anMoHHONW  KOMIIETEHIMEN  ITOHMMAETCS
c(OPMUPOBAHHOCTh YMEHHSI CaMOCTOSITEIbHO HAXOJIUTh M MpPHUCBaMBaTh HEOOXOIUMbIEC YJallUMCS HOBBIE
3HaHus. PopMUPYIOTCA CleayIoNe 00pa3yrolue 3Ty KOMIETEHLIUI0 YMEHHS: CaMOCTOATENbHO CTaBUTh
yueOHy10 3a/1auy (11eb), pa3duBaTh €€ Ha COCTaBHBIE YaCTH, Ha KOTOPBIX OYJET OCHOBBIBATHCS Ipoliece €€
pelIeHMs], aHaJIU3UPOBATh pe3yJIbTaT JACUCTBUS, BBIABIATH JONYUICHHbIE OMIMOKM M HETOYHOCTH,
UCHPABIATh UX U NPEICTABIATH MOJYyYEHHBIH pe3yibTaT B (opme, JerKo AOCTYMHOM JUIsl BOCHPHUSTHS
JIPYTUX JIFOJIEH.

OO0mexkyabTypHass kommnereHuuMs. [log  oOmIEKyIbTypHOM ~ KOMIIETEHIMEH  IMOHUMaeTcs
OCBEZIOMJICHHOCTh IIKOJILHUKOB O MaTeMaTUKE KakK JIEMEHTE OOIeueloBEeYeCKOl KyIbTyphl, €€ MecTe B
CHUCTEME IPYIMX HayK, a Takke €€ poju B Pa3BUTHH IPEICTABICHUN YEIOBEYECTBA O I[EJIOCTHON KapTHHE
mMupa. QopMHUPYIOTCS CIEAYIONINE 00pa3ylolre 3Ty KOMIETEHIIUIO MPeICTaBIeHHs: 00 YPOBHE pa3BUTHS



MaTEMaTHKHU Ha Pa3HBIX UCTOPUYECKHX ITAIMAX; O BEICOKOW MPAKTUYECKON 3HAYMMOCTH MAaTEeMAaTUKH C TOUKH
3pEHUS CO3/IaHUS U PA3BUTHS MaTCPUATBHON KYJIbTYphl YEIOBEUCCTBA, & TAKXKE O BAXKHOW PO MAaTEMAaTHKH
C TOYKH 3peHUs (POPMHUPOBAHUU TAKMX BAKHEUIINX YEPT JUYHOCTH, KaK HE3aBUCUMOCTh U KPUTUIHOCTH
MBIIJICHHS, BOJISI © HACTOWYUBOCTD B IOCTHIXKCHHUH LICTH H JIP.

Cooepoicanue mamemamuyecko2o 00pa3oeanuss B OCHOBHOW IIKOJe (GOPMUPYETCS Ha OCHOBE
(GyHIaMEHTAJIBHOTO S/Ipa IKOJIBHOTO MaTeMaTHYECKOro o0pa3oBaHus. B mporpaMMe OHO MpEACTaBIICHO B
BHUJIE COBOKYITHOCTH COJACPKATEIbHBIX pPAa3eiioB, KOHKPETH3UPYIOUIMX COOTBETCTBYIOIIME OJOKH
(GyHIaMEHTAJIBHOTO sJipa NPUMEHUTEIBHO K OCHOBHOW ImKoje. [Iporpamma periaMeHTHpyeT O0beM
MaTepuana, 00s3aTeIbHOTO JUIsi H3yYeHUs] B OCHOBHOMW IIKOJIE, a TAKXKE JIaeT €ro pacrpeiciieHue MexXIy
5—6 u 7—9 knaccamu.

Copnep:kaHue MaTeMaTU4ecKOro OOpa3oBaHUs B OCHOBHOM IIKOJIE BKIIOYAET CIEIYIOLUIME pa3feibl:
apugmemuka, ancebpa, @yHKYuu, 6epoOAMHOCMb U cmamucmuxa, ceomempus. Hapsny ¢ 3TUM B Hero
BKJIIOYEHBI JBa JONOJIHUTENbHBIX pa3fella: JI02UKA U MHOJCeCmEd, MAmeMamuka 6 UCMOPUYecKom
pazeumuu, 4TO CBSI3aHO C peaju3alueil neneid oOLIEHMHTEIIEKTYabHOTO U OOIIEKYJIBTYPHOIO Pa3BUTHS
yuamuxcs. CozxepikaHue KaXkI0ro U3 3THX pa3[elloB Pa3BOPAYUBACTCA B COAEPKATEIbHO-METOAUYECKYIO
JIMHUIO, TPOHU3BIBAIOLIYIO BCE OCHOBHBIE pa3fielibl COACpkKAHUI MaTEMATHYECKOr0 00pa30BaHMs Ha JaHHOU
CTYIIEHU O0y4YeHHUS.

Copepxanue pasnena «ApudMeTHKa» CIyKUT 0a30d Ui JaNbHEUIIEro W3y4eHHUs YYalluMUCS
MaTEMAaTUuKH, CHOCO6CTByeT Pa3BUTHUIO UX JIOTHUYCCKOI'O MBIIJICHUWA, (bOPMI/IpOBaHI/IIO YMCHUA ITOJIb30BATHCA
AITOPUTMAMH, a TaK)Ke MPUOOPETCHUIO TPAKTUYCCKUX HABBIKOB, HCOOXOIUMBIX B IOBCEIHEBHOW JKU3HHU.
Pa3Butie noHATHUS O YHCIIE B OCHOBHOU IIKOJIEC CBI3aHO C pallruOHAJIbHBIMU U UPpPALUOHAJIBHBIMU YK CJIaMU,
(dbopMUpOBaHUEM TMEPBUYHBIX MPEJICTaBICHUNA O NEHCTBUTENHLHOM 4YHCIE. 3aBEpIICHHUE YUCIOBOM JHHUU
(CI/ICTeMaTI/ISaIII/ISI CBGI[GHI/Iﬁ 0 IIGfICTBHTGJII)HBIX quciiax, O KOMIIJIICKCHBIX LII/ICJIaX), TaK K€ KakK Hu 60HC€
CIIO)KHBIC BOIPOCHI apuPMeTuKH (aaroput™M EBKIMIa, OCHOBHAs TeopeMa apU(pMETHKH), OTHECCHO K
CTYIIEHH OOIIETO CpeIHero (ITOTHOT0) 00pa30oBaHUsI.

Conepkanue pasnena «AnreOpa» HampaBICHO Ha (OPMHPOBAHUE Y YYAIUXCS MaTeMaTHYECKOTO
ammapara JUis PElICHHs 3a/1a4 M3 pasHbIX Pa3/eioB MAaTEMAaTHKH, CMEXHBIX MPEJAMETOB, OKPYKAroleh
peambHOCTH. SI3bIK  anreOphl TOJYEPKHBACT 3HAUCHHE MATEMaTHKUW KaK s3bIKa JUIS TIOCTPOCHUS
MaTeMaTHYECKUX MOJIEICH MPOIECCOB U SBICHHI pealbHOr0 Mupa. B 3amaun u3ydeHus anreOpbl BXOIAT
TaKXKe Pa3BUTHE AITOPUTMUYECKOTO MBIIIICHNS, HEOOXOJMMOro, B YaCTHOCTH, JUJISI YCBOGHHUS Kypca
nHGOPMATHUKH, OBJIAJICHUS HaBBIKAMHU JICIYKTUBHBIX paccyxkaeHuii. [IpeoOpa3zoBanre CHMBOJIBHBIX (HopM
BHOCHUT crnenuduyeckuii BKJIaJA B pa3BUTHE BOOOpPaXEHUS ydYalluXcs, UX CHOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY. B OCHOBHOWM IIKOJIE MaTepuay TPYIMIUPYETCs BOKPYT pPaIllMOHATbHBIX
BBIDQKCHUH, a BOMPOCHI, CBSI3aHHBIE C HPPANUOHAIBHBIMH BBIPAKEHHUSAMH, C TPUTOHOMETPUYCCKHMU
GYHKIUIMHA W TPeoOpa3oBaHUSAMH, BXOJAT B COJCpKaHHE Kypca MaTeMaTHKH Ha CTapIied CTyIeHH
oOyueHus B MIKOJIE.

Conepxanue paznena «DyHKIMN» HaLENEHO Ha MOJY4YEHHE IIKOJbHUKAMU KOHKPETHBIX 3HaHUM O
(GYHKIMH Kak BaKHEHIIEH MaTeMaTHYecKOM MOIENu A ONMMCAHUs M MCCIeIOBaHMS pa3HOOOpa3HBIX
npoueccoB. M3yueHue 3TOro Marepuaina CHOCOOCTBYET Pa3BUTHIO y YYAlllUXCSl YMEHHS MCIIONb30BaTh
pasNUYHbIE S3bIKM MaTeMaTHKH (CIOBECHBIH, CHUMBOJMYECKUHM, TpauuecKuii), BHOCHT BKJIaJ B
(dbopMHpOBaHUE MTPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTUN HUBUIM3AIUHN U KYJIbTYpBHI.

Paznen «BeposTHOCTh M CTaTHCTUKa» — O00s3aTEIbHBIA KOMIIOHEHT IIKOJIBHOIO 0Opa30BaHMUs,
YCUJIMBAIOIIUN €ro MPUKIAAHOE U MPAKTUYECKOE 3HAaUeHHEe. DTOT MaTepHall HEOOXOIUM TMPEXJIe BCETO IS
dbopmHpoBaHUs y ydaluxcs (YHKIHMOHAIBHOM IPaMOTHOCTHM — YMEHHMH BOCHPUHUMATh U KPUTHUECKH
aHAJIM3UPOBaTh HMH(GOPMALMIO, TMPEACTABIEHHYI0 B pa3lUYHbIX (OpMax, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTMX PEABHBIX 3aBUCUMOCTEN, IPOBOAUTH MIPOCTEMIINE BEPOATHOCTHBIE pacyeThl. M3yueHue
OCHOB KOMOWHATOPUKU MO3BOJUT YUYalIMMCSl pacCMaTpUBaTh ClIy4yau, OCYIIECTBISATh Mepedop U MOJCYET
4KCJla BADUAHTOB, B TOM YHCJIE B IPOCTEUIINX MPUKIIAIHBIX 3aa4ax.

[Ipyn M3ydeHHHM CTAaTUCTUKH U BEPOSTHOCTH PACHIMPSIOTCA IPENCTABICHHUS O COBPEMEHHOW KapTUHE
MHpa M MeETOJax €ero ucciegoBaHus, (OpMHUpPYeTCs MOHUMAaHHWE POJM CTATHCTUKUM KaK HCTOYHHKA
COLIMAJIbHO 3HAYUMOM MH(OPMALIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUSI.



OcobeHHoCcThIO pa3ziena «JIoruka U MHOXKECTBay SBISETCS TO, YTO MPEICTABICHHBIN B HEM MaTepuall
MIPEUMYIIECTBEHHO HW3Y4YaeTCsl M HCIOJb3YETCS PACHpEAEeIeHHO — B XOJAE€ PACCMOTPEHHUs Pa3IudHBIX
BONIpocoB Kypca. COOTBETCTBYIOIIMN MaTepuaj HaleJeH Ha MaTeMaTU4YecKOe pa3BUTHE YyJallHuxcs,
(dbopMUpOBaHNE Y HUX YMEHUS TOYHO, CKATO U SICHO M3J1araTh MBICIH B YCTHOM U MUCbMEHHON peyu.

Paznen «MaTtemaTika B HCTOPUYECKOM pPa3BUTHI» MpeIHA3HAYEH Al (POPMHUPOBAHUS TPEACTABICHUI
0 MaTeMaTHUKe KaK YacTH YEJIOBEYECKOW KyJbTYpBI, JJIS OOLIEr0 Pa3BUTHS MIKOJIBHUKOB, JUIS CO3JAHMS
KYJIBTYpHO-UCTOPUYECKOH cpezpl 00yueHus. Ha Hero He BBIAENAETCS CIEeNUaIbHBIX YPOKOB, YCBOCHHUE €ro
HE KOHTPOJIMPYETCs, HO COAep KaHHE 3TOr0 pasjesia OPraHWYHO MPHCYTCTBYET B Y4eOHOM Iporecce Kak
CBOErO poJila TyMaHUTApHBIA (OH TpPH PACCMOTPEHHUU TPOOIEMATHKH OCHOBHOTO COZICp)KaHUS
MaTeMaTHYeCKoro 00pa3oBaHUsl.

Ilennocmmuosie opuenmupul cooeprcanus yuedHo2o npeomema

MaremaTtnueckoe 00pa3oBaHUE UIPAET BAXKHYIO POJIb KaK B NMPAKTUYECKOM, TaK M B JyXOBHOM >KU3HU
obmectBa. [IpakTuyeckas cropoHa MaTeMaTHUECKOro o0pa3oBaHus CBsi3aHa ¢ (POPMUPOBAHHEM CIIOCOOOB
NEsTeNbHOCTH, AYXOBHAasi — C MHTEJUICKTYalbHbIM Pa3BUTHEM 4YeJOBEKa, (OPMHUPOBAHMEM XapakTepa U
o01Ieit KyJIbTYpBHI.

[IpakTHyeckas TMOJNE3HOCTh MaTE€MaTUKU OOYCIIOBIE€HAa TEeM, 4YTO €€ MPEeIMETOM SBIISIOTCA
(byHIaMEHTaIbHBIE CTPYKTYphl PEaJbHOTO MHpA: MPOCTPAHCTBEHHbIE (OPMBI M  KOJIWYECTBEHHBIC
OTHOLIEHUSI — OT MPOCTEHIINX, YCBaUBAEMbIX B HEIOCPEICTBEHHOM OIIBITE, A0 JAOCTATOYHO CIOXHBIX,
HEOOXOAMMBIX IS Pa3BUTHA HAyYHBIX M TEXHOJIOTMYECKMX HJeH. be3 KOHKpeTHBIX MaTreMaTHYeCKHX
3HAaHUH 3aTpyIHEHO IMOHMMAaHWE IPUHLUIIOB YCTPOMCTBA M HCIIOJIB30BaHMUS COBPEMEHHOW TEXHUKH,
BOCIIPHSTHE W  HMHTEPIPETalusi pa3HOOOpa3sHOHW  CONMAIbHOH, OKOHOMHYECKOH, MOJUTHUYECKON
uHpopmanuu, ManodpPpeKTUBHA MOBCEIHEBHAs MIPAKTUYECKasl AeATelbHOCTh. KaxkaoMy uenoBeky B cBoei
KU3HH TIPUXOJAUTCS BBHIOJHATH JOCTATOYHO CIIOKHBIE pAcueThl, HAXOIWUTh B CIPABOYHHUKAX HYKHBIE
bopMyIbl M TOPUMEHSTh HX, BIAJETh MPAKTUYECKMMU IMpUEMaMHM TE€OMETPUUYECKMX H3MEpeHU u
MOCTPOCHHI, YATaTh WH(OPMAIIMIO, MPEICTABICHHYI0 B BUAY TaONHIl, Auarpamm, rpaduKoB, MOHUMATh
BEPOSITHOCTHBIN XapakTep CIlydaiHbIX COOBITHM, COCTABIATh HECIIOXKHBIE aITOPUTMBI U JP.

be3 0a30Boif MareMaTHYeCKOW TOATOTOBKM HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4eJI0BEeKOM. B 1mkonie MaremaTHka CiIy)KMT ONOPHBIM HPEAMETOM JUISl U3YUYEHHUS! CMEXHBIX JUCHUIUIMH. B
MOCJICIIKOJILHOM U3HU peaJlbHONM HEOOXOJMMOCTHIO B HAIIM JHH SBJISETCS HENpEpbIBHOE 0Opa3oBaHUeE,
4TO TpeOyeT MOJTHOLIEHHOM 06a30B0ii 0011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIE U MAaTeMaTHYECKOM.
U, nakoHen, Bce Oouibllie CIENHUATBHOCTEH, T/I€ HEOOXOIUM BBICOKHMN YpOBEHb OOpa30oBaHUs, CBS3aHO C
HEMOCPEJCTBEHHBIM NTPUMEHEHHEM MaTeMaTUKU (IKOHOMHKA, Ou3HeC, GUHAHCHI, (PU3MKA, XUMUS, TEXHUKA,
uH(popMaTrka, OHOJOTHs, Mcuxojorus M np.). Takum oOpa3oM, pacmmpsercs Kpyr MIKOJIbHUKOB, JUIS
KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUUMBIM IPEAMETOM.

Jlig KM3HU B COBPEMEHHOM OOLIECTBE BaXXHBIM SBJsieTCS (POPMHUPOBAHHE MATEMAaTHUYECKOI'O CTHIIS
MBILIEHUS], TPOSBISIONIETOCsS B OINpPENEeNeHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce MaremaTndeckoi
NEeSTeIbHOCTH B apceHal IPHEMOB M METOJIOB YEJOBEUECKOIO MBIIUIEHUSI €CTECTBEHHBIM 00pa3om
BKJIFOYAIOTCSA MHAYKIUSA M JIeAYKIUs, 0000IeHre U KOHKPETU3alMs, aHaJIu3 U CUHTE3, Kiaccuukanus u
cucreMarusanus, abcrparupoBanue M aHanorus. OObeKTbl MaTeMaTHUYECKMX YMO3aKJIIOUEHUI U MpaBuia
UX KOHCTPYHUPOBAHMS BCKPHIBAIOT MEXAaHU3M JIOTHYECKUX MOCTPOEHHH, BbIpaOaTHIBAIOT YMEHHUs
(dbopMynpoBaTh, 0OOCHOBBIBAThH U JIOKA3bIBATh CYXKICHHSI, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE MBIILICHUE.
Benymas posib npuHaiekUuT MaTeMaTHKE B (JOPMHUPOBAHUH AJITOPUTMUYECKOTO MBIIIJICHUS U BOCIIUTAaHUU
YMEHHUH N1eHCTBOBaTh MO 33JaHHOMY aJTOPUTMY M KOHCTPYMpOBaTh HOBbIE. B Xoze pemienus 3amady —
OCHOBHOH y4eOHOW NesATeTbHOCTH Ha ypOKax MaTeMaTHKW — pa3BUBAIOTCS TBOPUYECKAs M MpPUKIIaIHAs
CTOPOHBI MBITIIJICHHS.

OOyueHne MaTeMaTHKE JaeT BO3MOXHOCTb pa3BHBAaTh Yy YYalIUXCAd TOYHYIO, SKOHOMHYI U
MH()OPMATUBHYIO peuYb, YyMEHHE OTOMpaTh Haumbojee TMOAXOJSAIINE S3BIKOBbIE (B  YacTHOCTH,
CHUMBOJIMUYECKHE, TpapHUECcKue) CpeCTBa.

Marematnueckoe 00pa3oBaHHWE BHOCHUT CBOW BKJaJ B (popmMupoBaHWE 0OmIel KyJIbTyphbl UeIOBEKA.
Heo6x0auMbIM KOMIOHEHTOM 0011l KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 001I[ee 3HAKOMCTBO
C METOJAAaMM TIO3HaHUS JEHCTBUTENBHOCTH, MPEICTABJICHHWE O TpPEAMETe W METOJe MaTeMaTHUKH, €ro
OTJIMYHUS OT METOJIOB €CTECTBEHHBIX M I'YMaHHTApPHBIX HAayK, 00 0COOEHHOCTSX NMPUMEHEHUS MaTeMaTHUKU
IUISl PELIeHUs] HAyYHBIX M MPUKJIAJHBIX 3a7a4.



M3yuenne MaTeMaTUKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHHUIO YEJIOBEKa, TOHMMAHUIO KPacoThl U
U3AIIECTBA MAaTEMaTHYECKUX PACCYXKAEHUH, BOCIPHUATHIO TI'EOMETPUYECKUX (POpM, YCBOEHHUIO UAEU
CUMMETpPUHU.

Hcropus pa3BUTHS MaTEMaTU4YECKOTO 3HAHUSA JACT BO3MOYKHOCTb IOIOJIHUATE 3al1ac MICTOPUKO-HAYyYHBIX
3HAaHUI IKOJBHUKOB, CPOPMHUPOBATH Y HHUX MPEACTABICHUS O MaTeMaTHKE KaK 4acTH OOIIeYe0BeYeCKOn
KyJIbTYpbl. 3HAaKOMCTBO C OCHOBHBIMH HCTOPUYECKUMH BEXaMHM BO3HUKHOBEHUS U  Pa3BUTHSA
MAaTE€MaTUYECKOW HAayKH, C UCTOPUEH BEIUKHMX OTKPBITUHA, UMEHAMHU JIIOJEH, TBOPUBIIUX HAYKY, JOJDKHO
BOWTHU B UHTEJUICKTYAJIbHBIN Oaraxx KakJ1oro KyJIbTypHOTO YeJIOBEKa.

I11. Onmncanue Mecta yueGHOro npeamera «Ajaredpa» B yueOHOM IIaHe:

B cootBerctBuu ¢ TpeboBanusiMu DeneparbHOTO rocyIapCTBEHHOIO 00pa30BaTENbHOTO CTaHAAPTa
OCHOBHOTO 001Iero obpa3zoBanus B 7— 9 kiaccax mnpenmer «MaTemaThka» JEIUTCS Ha JBa MpeaMeTa:
«Anrebpa» u «'eomeTpus». O0IIEe KOJTUIECTBO YPOKOB anreOpsl B Heleno B 7 — 9 kiacc — mo 3 yaca; B
rony 7 —9 knacc — o 102 gaca, 3a kypc 7 — 9 knacc Bcero 306 yacoB. Pacnipenenenue yaeOHOT0 BpeMEHHU
MEXTy 3TUMHU MIPEeIMETaMH MPEACTABICHO B Ta0JIHIIE.

KosmnuecTBo 4acoB B KosmnuecTBo 4acoB B
Kype
HeJleJII0 rojt
Anrebpa 7 Kiacc 3 102
Anrebpa 8 kimacc 3 102
Anrebpa 9 kiacc 3 102
NTOI'O 306
Ho . ITo paGoueii
ABTOPCIoH nporpamme 9
Ne Pa3pnen kypca nporpamme P 7 knace | 8 kaace
(k0J1-BO KJace
(K0J1-BO
4acoB)
4acoB)
1 Jlunennoe }:p&BHGHPIG C OTHOM 15 15 15
epEeMEHHO
2. Llenbie BIpakeHUs 52 50 50
3. OYHKIIH 12 12 12
4 CucreMbl TUHEHHBIX YPaBHEHUH € 19 19 19
JIByMsl IEpEMEHHBIMU
5. PanmonanbHbIC BBIPAXKEHUS 44 44 44
6 KBzvmpaTHHe KOPHH. o5 o5 25
JlelicTBUTENbHBIC YHCTIA
7. KBanpaTtHble ypaBHEHUS 26 26 26
8. HepasenctBa 20 20 20
9. KBanpatnanas GyHKIus 38 38 38
10 DJIeMEHTHI PUKIaTHON 20 20 20
MaTeMaTHKH
11. YucioBbIe MOCIEN0BATEIBHOCTH 17 17 17
12 IToBTOpEHME M CHCTEMATH3ALUS 97 20 6 7 7
y4yeOHOro MaTepuaia
Hroro 315 306 102 102 102




IV. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA

JIMYHOCTHBIE, MeTaNpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS Y4eOHOT0 MpeMeTa
«AJredpa»

Bzaumocs3p PE3YyJIbTAaTOB OCBOCHUSA MPCIAMETA «MaremMaTHKa» MOXHO CHCTEMHO npeacCTaBuTbL B BUAC
CXCMBI. HpI/I sTOM 00o3Hauenue JIP YKa3bIBACT, YTO IMPOABUKCHHUC YUAIIUXCA K HOBBIM O6p330BaTeJ'IBHBIM
pe3yiibTaTaM MpoucCXoauT B COOTBCTCTBUU C JIMHUAMU PA3BUTHA CPCACTBAMH IPCAMCETA.

7-9 kiaccenl
JINYHOCTHBIMH pe3yJIbTaTaMHU U3yYCHUs mpeaMmera «AireOpa» » B Bujae ydeOHoro kypca 7 — 9

KJIaCC ABJIAKOTCA CICAYIOIHE Ka4CCTBaA:

HE3aBUCHMOCTh U KPUTUYHOCThH MBIIILICHHS,
BOJISl 1 HACTOWYHMBOCTbD B JOCTHIKECHHUH LIEIIH;
C()OPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOLICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yJaromuxcsi K CaMOpa3BUTHUI0O U CaMOOOpPa30BaHMIO HAa OCHOBE MOTHBAIMU K OOYYEHHUIO U
MO3HAHWIO, BHIOOpPY NalbHEWIEro oOpa3oBaHHMs Ha 0a3e OPUCHTUPOBKH B MHpe Tpodeccuid u
poheCCHOHATBHBIX HpPEANOYTCHUIH, OCO3HAHHOMY MIOCTPOCHHIO WHIMBUYATbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOHUMBBIX MTO3HABATEILHBIX HHTEPECOB;
c(OPMHPOBAHHOCTh IEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBCHHOM MPaKTHKH;
c(OPMHPOBAHHOCTh KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B OOIICHUU U COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTapUIMMUA W MJIQJIIMMH, B 0Opa30BaTEbHOM, OOMIECTBEHHO IOJIC3HOM, y4eOHO-
MCCIIEI0BATEILCKOM, TBOPUECKOM U IPYTHX BUAAX JCSATEIHLHOCTH,
YMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIH B YCTHOW M NMHCbMEHHOW pedH, MOHHMATh
CMBICII TIOCTABJICHHOW 3a/iayd, BBICTpaMBaTh apryMEHTAIMIO, MPHBOIAWTH MPHUMEPHl U
KOHTPIPUMEPHI;
NpECTaBICHUE O MAaTeMaTHYECKOW Hayke Kak cdepe YeloBEYECKOW NEesATeNIbHOCTH, 00 3Tamax e€
pa3BUTHSL, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHSI LIMBUIIM3ALINY;
KPUTUYHOCTh MBIIUICHHSI, YMCHHE pACIO3HaBaTh JIOTHUECKH HEKOPPEKTHBIC BBICKAa3bIBAHUS,
OTJINYATh TUMOTE3Y OT (aKTa;
KPEaTUBHOCTh MBINUICHUS, MHUIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTh TIPU PEIICHUH areOpandecKux
3ajad;
YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YIIbTAT YICOHOW MaTeMaTHUECKOW JACSITEIbHOCTH;
CHOCOOHOCTh K SMOIMOHATIBHOMY BOCHPHSITHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ay, pEHICHUH,
pacCyKIeHHM.

Cpedcmeom 0ocmudiceniuss SMux pe3yibmamos a6usaemcs:
cucTeMa 3aJlaHuil yUeOHHUKOB;
Npe/ICTaBJICHHAs B YUYeOHUKAX B IBHOM BUJIC OPTaHU3AIIMs MaTepraja Mo MPUHIUIY MUHUMAKCA;
UCIIOJIb30BaHUE COBOKYITHOCTH TEXHOJIOTHI, OPHEHTHPOBAHHBIX Ha PA3BUTHE CAMOCTOSTEIILHOCTH U
KPUTHYHOCTH MBIIIJICHUS: TEXHOJIOTUS TIPOOJIEMHOTO THAJIOTa, TEXHOJIOTHS MIPOIYKTUBHOTO YTCHUS,
TEXHOJIOTHS OICHUBAHUS.

MeTtanpeaAMeTHBIMH pe3yjibTaTaMH HU3ydyeHHs Kypca «MaremaTukay sBiseTcs (OpMHpPOBAHUE
YHHUBEpCaJIbHBIX yueOHbIX neiictuii (Y'Y I):

PervasituBunie YY/I:

7-9-i1 knaccwt

CaMOCTOSITENIbHO  0OHapyscueams W GOPMYIHPOBATh y4eOHYIO TIpoOJieMy B KJIAaCCHOM W
MH/IMBUYAIbHOM yueOHOH e TeNbHOCTH,

8bl08U2aMb BEPCUM pPELIEHUs] MpoOJieMbl, OCO3HaBaTh KOHEUHBIH pe3yibTaT, BBIOMpATh CpPEICTBa
JOCTHIKEHUS LI U3 IPEASIOKEHHBIX WM UX HCKAaTh CaMOCTOSTENIBHO;

cocmasnsams (MHAUBUYaIbHO WK B TPYIIIE) IUIaH PEIIeHUs POOIeMbl (BBIIIOTHEHUS POEKTA);



- paboTast O MPEATIOKEHHOMY MM CaMOCTOSITEIIbHO COCTaBICHHOMY IUIaHY, UCHOIb306aMb HAPSAY C
OCHOBHBIMH U JIOTIOJHUTEJIBbHBIC CpEACTBa (CIpaBOYHAS JIMTEPATypa, CIOXKHBIEK TPUOOPHI,
KOMIIBIOTED);

- NIAHUPOBaMb CBOXO WHAMBHIYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- pabomamw MO CaMOCTOSTEIILHO COCTAaBICHHOMY IUIaHY, CBEPSSICh C HUM U C LIEJbIO JeSTEIbHOCTH,
UCTIPaBJIsisi OIMHMOKH, HCIOJBb3ysS CaMOCTOSTEIBHO IOJ00paHHbIE CpeAcTBa (B TOM 4YHCIE U
WuTepHer);

- CBOOOIHO 101b306ambCsi BEIPAOOTAHHBIMUA KPUTEPUSMH OIICHKH M CaMOOIICHKH, UCXOJIS U3 IEJIU U
UMEIOIINXCS KPUTEPHUEB, Pa3inydasi pe3ysbTaT U CIIOCOOBI ACUCTBUM;

- B XOJI¢ TIPEJICTABJICHUS MPOCKTA 0a8amMb OYeHK) €r0 Pe3ylIbTaTaM;

- CaMOCTOSITETIbHO 0CO3HA6aMb TIPUUUHBI CBOETO yCIIeXa WM Heyclexa U HaXOIUTh COCOOBIBBIX0/1a
U3 CUTYallMH HEYCIIeXa;

- yMemb oyeHumsb CTETIeHb YCIEIIHOCTH CBOCH MHIMBHUIyaIbHON 00pa3oBaTeIbHOM 1A TENIbHOCTH,

- J1aBaTh OIICHKY CBOMM JIMYHBIM KadecTBaM M YepTaM XapakTepa («KakoB s»), ONpPEIeIsiTh
HANPBJICHUS CBOETO PA3BUTHUS («KAKUM S XOUY CTAaThy», «YTO MHE ISl 3TOTO HAJO C/IETATh))

Cpeocmeom gpopmuposanus pezyrsmushvix YV][ cayocam mexHonozus cucmemHo-0esimenbHOCHMHO20

nooxoo0a Ha dSmane U3VYeHUs HOB020 MAMepudla U MexHON02Usl OYEHUBAHUS 00pA3068amMeNbHbIX
docmudiceHutl (y4eOHbIX yCnexos).

Ho3naeamenvuvie YY/I:

7-9-11 knaccot

— GHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPO8amb U 0000ujamb PAKTHI U SIBICHUS;

— ocywjecmenams CpaBHEHUE, CEpUAINI0 U KiIacCHU(UKAILMIO, CAMOCTOSTEIILHO BbIOMpask OCHOBAaHUS U
KPUTEPUH UL YKa3aHHBIX JIOTHYECKUX OMEpaIiii; CTPOUTh KIACCUPHUKAIHMIO MYTEM TUXOTOMHYECKOTO
neneHus (Ha OCHOBE OTPUIIAHHMSA);

— cmpoumsb JOTUYECKM OOOCHOBAHHOE pAacCy)XJIEHUE, BKIIOYAIOIIEE YCTAaHOBJICHHE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3EH;

— co30aéamb MaTEMATUYECKUE MOJIEIIH;

— COCTaBISITh TE3UCHI, PA3UYHbIC BUIbl IJAHOB (MIPOCTBHIX, CIOXKHBIX H T.1.). [IpeoOpa3oBwIBaTh
nH(OPMALIHIO U3 OAHOIO BUJA B Ipyroi (TabauIly B TEKCT, 1UarpaMMmy U Ip.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MHPOPMALIUH.

— ymemb onpeoensimb BO3MOKHBIE WCTOUYHUKM HEOOXOIMMBIX CBEICHH, TPOU3BOJUTH TTOMCK
uHpOpMalNH, aHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

— TMOHMMas NO3UIMI0 JPYroro uejioBeKa, pasziuyams B €ro pedu: MHEHHE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (apryMeHThl), (aKkThl; THIOTE3bl, AKCHUOMBbI, TeopuH. J[lng 3TOro caMocTosITeabHO
WCTIOJB30BaTh pa3IMYHbIE BUJBl YTCHHS (M3ydYaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, MOWCKOBOE),
NPUEMBI CITyILIAHMSL.

— caMOMy c030a6amb UCTOYHUKH WH(POPMAIMU Pa3HOTO THUNA W Ui Pa3HBIX ayAMTOpPWH, COOIIONATh
MH(GOPMALMOHHYIO TUTHEHY U MpaBuiia HHPOPMALMOHHOM O€30I1aCHOCTH;

— YMemb UCNOIb306aMb KOMIIBIOTEPHbIE M KOMMYHHKAIIMOHHBIE TEXHOJIOTMH KaK WHCTPYMEHT ISt
JOCTIIKEHHUSI CBOMX Lienedl. YMeThb BBIOMpaTh aJEKBaTHbIE 3aJaye HHCTPYMEHTAJIbHBIE IMPOrPaMMHO-
arrmapaTHble CPEACTBa M CEPBHCHI.

Cpeocmeom opmuposanus To3HaBaTeNbHBIX Y Y /[ ciyxar y4eOHBI MaTepuan M TPEXKAE BCETO
MPOYKTUBHBIC 3a/IaHHS YIEOHUKA, TTO3BOJISIONINE MTPOIBUTATHCS 10 BCEM IIECTH JUHUSIM PA3BUTHSL.
1-a JIP — Vcnonp3oBaHMEe MaTeMaTHYECKUX 3HAHUW ISl PEUICHHUS Pa3UYHBIX MaTeMaTHUeCKHUX 3a7ad U
OIIEHKH MOJIYYEHHBIX PE3YJIbTATOB.
2-51 JIP — COBOKYMHOCTH YMEHUH MO UCTIOIB30BAaHUIO JOKA3aTEIbHON MaTeMaTHIEeCKON peyH.
3-1 JIP — CoBOKyHmHOCTh YMEHHH IO paboTe ¢ uHpoOpMamueld, B TOM YHCIE W C PA3IUIHBIMH
MaTeMaTUUYEeCKUMHU TEKCTaMHU.
4-5 JIP — YMEHHS HCIIONB30BaTh MaTEeMaTHYECKHWE CPEJCTBA I HM3YYCHHS W OINHCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUI.
5-s1 JIP — He3aBUCHMOCTD U KPUTUYHOCTH MBIIIUICHUS.
6-s1 JIP — Boasg 1 HaCTOMYMBOCTE B TOCTHIKEHHH 1IEJIH.




Kommynuxkamuenvie YY/I:

7 —9-11 Knaccol
— CaMOCTOSITETILHO Op2anu306bi6ams y4eOHOE B3aMMOJCHCTBHE B Tpymie (OmpeAessaTh OOIue ey,
JIOTOBAPUBATLCS APYT C APYTOM H T.J1.);
— OTCTauBasi CBOIO TOUKY 3PEHHUSI, NPUBOOUNb APSYMEHMbL, TIONTBEPKas NX (haKTaMHU;
— B IUCKYCCHH yMemb 8blOSUHYNb KOHTPAPTYMEHTHI;
—  YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABANb OMIMOOYHOCTH
CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;
— TIOHWMAas TO3UIMI0 JIPYTOTO, pasiuuams B €r0 pe4d: MHEHHE (TOYKY 3pEHHs), 0Ka3aTeIbCTBO
(aprymeHTsI), GaKThl; TUIIOTE3bI, aKCHOMBI, TCOPHH;
—  yMemps B3TJISHYTHh HAa CUTYaIlUIO0 C HHOU MO3UIIUU H 00208APUBAMbCSL C TIOABMH HHBIX MTO3UITUH.
Cpeocmeom  gpopmuposanus KOMMYHHUKATUBHBIX YVY]J[ ciy)XaT TEXHOJOTHS MPOOJIEMHOTO AHMajora
(OOY>XIarOIIUi W TTOABOASIINI JAUATIOT) U OpraHu3anus padoThl B MaJIbIX TPYIIaX, TAKXKE HCIIOJIb30BaHUC
Ha ypOKaX AJIEMEHTOB TEXHOJOTUU POAYKTUBHOTO YTCHUSI.

[MpeamerHsbie:

1) ymenume paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTypHPOBAaHHWE, W3BJICUYCHHE HEOOXOIMMON
nHpOpMaNKK), TOYHO M TPAMOTHO BBIPAXKATh CBOM MBICIH B YCTHOW W THCBMEHHOW pPEYH, HMPUMEHS
MaTEMaTUYECKyl0 TEPMHUHOJOTMI0O M CHMBOJMKY, HCIIOJIB30BaTh pa3jIM4HbIE S3BIKM MaTeMaTHUKH
(coBecHBIN, CHMBOJHMYECKHH, Trpadudeckuii), 00OCHOBBIBATh CYXKIEHHS, MPOBOAUTH KIACCHUPHUKAIHIO,
JIOKa3bIBaTb MaTEMaTUUYECKUE YTBEPKICHMS;

2) BiajeHue O0a30BbIM IOHATUIHBIM almapaToM: HMEThb IIPEACTABICHUE O 4YHCIe, BIAJCHHE
CHUMBOJIBHBIM SI3bIKOM areOpbl, 3HaHUE 3JIEMEHTapHbIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH, (popMupoBaHue
MIPEJICTABICHUM O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHPE U O PaA3IUYHBIX CIOCOOAX X
u3yuyeHusi, 00 0cOOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIM XapakTep;

3) yMCHHUE BBINOJHSITH alreOpanveckue npeodpa3oBaHus PAIllMOHATIBHBIX BBIPAKCHUH, MPUMEHSITh HUX
JUIs pelIeHnsl ydeOHbIX MaTeMaTHYEeCKUX 3a/1a4 U 3a7ay, BOSHUKAIOLIMX B CMEXHBIX yYEOHBIX MpeIMeTax;

4) yMeHHE TO0JIb30BAThCS MaTeMaTHYeCKUMH (DOpMyJIaMH U CaMOCTOSTEIBHO COCTAaBIISATH (HDOPMYIIBI
3aBHCUMOCTEH MEX]ly BeJIM "UMHAMH HAa OCHOBE OOOOIIEHNS YaCTHBIX CIIy4aeB M SKCIIEPUMEHTA;

5) yMeHue pemiath JUHEWHBIC U KBAJIPATHBIC YPABHEHUs U HEPABEHCTBA, a TAK)KE MPHUBOJAUMBIC K HUM
YpaBHEHMs, HEPABEHCTBA, CHUCTEMbl, MNPUMEHATh TIpadUyecKue TMpeICTaBIeHUs Uil pELIeHUus W
UCCIIEIOBaHMs ypaBHEHUI, HEPABEHCTB, CUCTEM; MIPUMEHATDH MOJTYYECHHbIE YMEHUS JUIsl pEeLIeHUs 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, IPAKTUKU;

6) oBiageHHME CHUCTEMOW (DYHKIMOHAIBHBIX TOHATHH, (YHKIMOHAIBHBIM SI3BIKOM W CHMBOJHMKOM,
yMEHHE CTpPOUTh Tpapukd (GYHKUMN, OMUCHIBATH HMX CBOMCTBA, HCHOJIb30BATh (DYHKIIMOHAIBHO-
rpaduyeckue NpeCTaBIeHUs Ul ONMCAHNS U aHAJIM3a MaTeMaTHYECKHX 3a]1ad U peajbHbIX 3aBUCUMOCTEN;

7) OBIAJICHHE OCHOBHBIMH CIIOCOOAMH MPEACTABICHUS W aHAM3a CTaTHCTUYECKHX TaHHBIX; YMEHHE
pelaTh 3aa4l Ha HaX0XKJIEHUE YaCTOThI U BEPOSITHOCTH CITy4alHBIX COOBITUI;

8) yMeHHe NPHUMEHSATh H3YUCHHBIC MTOHATHS, PE3YJIbTATH K METO/IBI IIPH PELICHUH 33/1a4 U3 Pa3InYHbIX
pa3nenoB Kypca, B TOM UHWCJE 3aJad, HE CBOJAILIUXCS K HEMOCPEICTBEHHOMY MPUMEHEHHMIO H3BECTHBIX
AJITOPUTMOB.

V. Coaepxanue y4eGHOIro npeaMerta «AJjareopa»
7 -9 kaaccoB

e 7 KJiacc:

1. BbIpakeHusl, TOKAeCTBA, yPABHEHUS.

UucnoBble BbIpakeHUs ¢ mepeMeHHbIMU. [Ipocteiiiue npeoOpa3oBaHUs BbIpaXKeHHH. YpaBHEHUE,
KOpeHb ypaBHEHMs. JIMHEHHOE ypaBHEHHME C OJHOM IEpEMEHHOMW. PernieHue TEeKCTOBBIX 3a7a4 METOAOM
COCTABJICHMS YpaBHEHHI. CTaTUCTUYECKNE XapPAKTEPUCTUKH.

OcnosHas yenrb — CUCTEMAaTU3UPOBATh M OOOOLIUTH CBEJCHHUS O MPEOOpPa3OBAHMSIX alreOpandecKux
BBIPA)KCHUI M PELICHUN YPABHEHUH C OJJTHOM MEPEMEHHOM.



IlepBas Tema Kypca 7 Kijlacca BJISIETCS CBSI3YIOIIMM 3BEHOM MEKIY KypCcoOM MaTeMaTHKU 5—6 Ki1accoB
U KypcoM anreOpbl. B Hell 3aKperuIsioTcsl BBIYUCIUTENbHBIE HAaBbIKH, CUCTEMAaTU3UPYIOTCA U 00001at0TCs
CBEJIEHUS O MPeoOpa30BaHMUIX BBIPAKEHUH U PEIICHUU YpaBHEHUH.

HaxoxxaeHue 3Ha4eHUH YUCIOBBIX M OYKBEHHBIX BBIPDAKEHMHM [JaeT BO3MOXHOCTb IOBTOPUTH C
yUYaIIMMHUCS TpaBWja ACWCTBUI C palMOHAIBHBIMH YHCIAMUA. YMEHUS BBINOJHATH apu(pMeTHUIECKue
JIEUCTBUS C pPAlMOHAIbHBIMM YHUCIIAMH SBISIOTCA OMNOPHBIMM JUIsl Bcero Kypca anredpel.  Crepyer
BBISICHUTh, HACKOJIBKO TIPOYHO OBJIAJE]IM MMM Y4Yalluecs, U B Cllydyae HEOOXOJMMOCTH OpraHHW30BaTh
IIOBTOPEHHUE C LENbI0 JIMKBUJALMU BBISABICHHBIX MpPOoOeaoB. Pa3BUTHIO HABBIKOB BBIUYMCIEHUH OJIKHO
YIeNAThCS Cephe3HOEC BHUMAHKE U B JAJIbHEHIIIEM MPH U3YYEHUH JIPYTUX TEM Kypca anreOpbl.

B cBs3u ¢ paccMOTpeHHEM BOIpOCa O CPAaBHEHUU 3HAYEHUHN BBIPAKEHUN PACHIMPAIOTCS CBEACHUSA O
HEPABEHCTBAX: BBOSTCS 3HAKU HEPABEHCTB, J1a€TCs IOHITHE O JIBOMHBIX HEPABEHCTBAX.

ITpu paccmoTpeHun npeodpa3zoBaHuil BeIpaXEHUH (POPMaTIbHO-ONEPATUBHBIE YMEHHSI OCTAIOTCSI HA TOM
K€ YpOBHE, ydallMecs IOJHMMAIOTCS HAa HOBYIO CTYIEHb B OBJIQJCHMM Teopueil. BBoasrcs nosstus
«TOKIAECTBEHHO pAaBHBIE BBIPAKEHUS», «TOXKAECTBO», «TOXKIECTBEHHOE IPE0Opa3oOBaHUE BBIPAKEHHID,
cojiepKaHue KOTOPBIX OyJEeT MOCTOSHHO PacKpbIBATbCA W YIIYOJSATHCS HPU HM3YYEHUH MpeoOpa3oBaHUA
pasnuyHbIX anredpandyeckux BbpaxkeHUi. [logyepkuBaeTcs, 4TO OCHOBY TOXKIECTBEHHBIX IIPeoOpa3oBaHUi
COCTaBJISIIOT CBOMCTBA JEUCTBUM HAJl YACIAMHU.

YcunuBaercs poiib TEOPETUUYECKUX CBEJCHUH NMPH paccMOTpeHuu ypaBHeHHH. C Lenbio obecriedeHus
OCO3HAHHOTO BOCHPUATHS YYallUMMCS aJrOPUTMOB pEIIEHUS YPaBHEHUW BBOJUTCS BCIOMOIATEIbHOE
MOHATUE PABHOCWIBHOCTU YypaBHEHUH, (OPMYIHMPYIOTCS U Pa3bACHSIOTCS HAa KOHKPETHBIX IMpPHUMEpax
CBOMCTBAa PaBHOCUJIBHOCTHU. JlaeTcsl MOHATHE JUHEMHOIO ypaBHEHHSI U UCCIIEAYETCS BOIPOC O YHUCIE €ro
KOpHeil. B cucreme ympaxkHeHHH 0co00€ BHUMAaHHE YACISCTCS PELICHHIO YpaBHEHHMH BHaa ax = b mpu
pa3nuuHbiX 3HaueHusx a u b, Ilpomomkaercss pabora 1Mo (HOPMHPOBAHHMIO Yy YYAIIUXCS YMEHHS
UCIIOJIb30BaTh almapaT ypaBHEHHMM KakK CPEICTBO Ul PELICHUs TEKCTOBBIX 3a7ad. YPOBEHb CIOKHOCTH
3aJ1a4 3/1eCh OCTAETCS TAaKUM K€, Kak B 6 Kiacce.

N3ydeHne TeMbl 3aBepIaeTCs O3HAKOMJICHHMEM Y4YallUXCS C IMPOCTEHIIMMH CTaTUCTHYECKUMHU
XapaKTePUCTHKAMU: CPEAHUM apu(METHUYECKIUM, MOJIOH, MEAMAHOM, pa3MaxoM. YYalluecs JOJDKHBI YMETh
UCII0JIb30BaTh 3TH XapaKTEPUCTUKU AJI aHAJIN3A PAJa JaHHBIX B HECJIOXKHBIX CUTYallUsX.

Konmponvnvix pabom: 1
2. CreneHb ¢ HATYPAJIbHBIM IOKa3aTeleM.

CTenenp ¢ HATypaIbHBIM IIOKa3aTeNeM W ee cBoiicta. OxHowreH. OyHKIHM y = X%, y = X° W HX
rpaduKu.

Ocnoénas yeno — BbIpaOOTaTb YMEHHUE BBINOJHATH JAEUCTBUS HaJ CTENEHSAMHU C HaTypalbHbIMU
MIOKAa3aTeIsIMHU.

B nanHO# Teme naeTcsl ompezeNieHne CTENEHU C HaTypajbHBIM IOKa3areneM. B kypce matematuku 6
KJIacca y4Jallluecsl yKe BCTPEHAINCh C IIPUMEpaMH BO3BEIECHHUS YKCEN B CTENEHb. B CBA3M C BBHIYHUCICHUEM
3HAYEHUH CTeNeHW B 7 KIacce JaeTcsl IMpe/CTaBICHHE HAXOXKJIEHUM 3HAYEHUH CTENEHH C MOMOILBIO
KaIbKyJATOpa. PaccmarpuBaroTcs CBOWMCTBAa CTENEHUM C HaTypaldbHBIM IOKasaTteneM. Ha mnpumepe
JI0Ka3aTeJIbCTBA CBOMCTB CTENEHH yJallllecs BIEPBbIE 3HAKOMSTCS C JOKa3aTelIbCTBAMU, MPOBOJUMBIMU Ha
anreOpandyeckoM Mmatepuaie. CBOWCTBA CTENEHU C HATypalbHBIM IOKa3aTelleM HaXOJAAT MPUMEHEHHE MpH
YMHOKE€HUU OJHOWIEHOB M BO3BEJACHUU OJIHOYJIEHOB B CTeNEHb. [Ipu HaX0XAeHWN 3HaYEHUI BBIpAKEHUH,
COJIep KaINX CTENeHH, 0c000e BHUMAaHHE ClIEyeT 0OpaTUTh Ha MOPSAIOK ASUCTBUI.

Paccmotpenune ¢pynkuuit y = X2, y = X MO3BOJISIET IPOJOKUTH PabOTy MO (POPMUPOBAHUIO YMEHUI
CTPOUTH U 4MTaTh rpaduku QyHkiuil. BaxkHo obpaTuTh BHMMaHUE ydyalluxcs Ha OCOOEHHOCTH Tpaduka
dyHKIHE Y = X°: rpadUK MPOXOUT Yepe3 HAuano KOOPAWHAT, och Oy SBISETCS €r0 OChIO CHMMETPHH,
rpaduK pacroIokKeH B BEpXHEH MOIYIIOCKOCTH.

YMeHue crponth rpadukd GYHKIHA ¥ = X2 H Y = X° HCIIOIB3YeTCs JUIS O3HAKOMIICHHS YUAIIHXCS C
rpaduuecKuM CriocoOOM pelIeHUs] ypaBHEHUH.

Konmponvnvix pabom: 1
3. MHOro4/ieHsl.

Mpmuorounen. CrnoxeHue, BbIYUTAHHE M YMHOKEHHE MHOTOWIEHOB. Pa3nojkeHue MHOTOUYJICHOB Ha
MHOKUTEIH.

OcnosHas yenb — BBIPAOOTaTh YMEHHE BBINOJIHATH CIOKEHHE, BBIYUTAaHUE, YMHOKEHUE MHOTOUJICHOB U
pa3ioKeHNue MHOTOWIEHOB HA MHOKHTEIH.



JlanHast Tema urpaet (QyHIaMEHTAIbHYIO POJIb B (POPMUPOBAHUHM YMEHUS BBIOJHATH TOXICCTBECHHBIC
npeoOpa3oBaHus anreOpanmyeckux BelpakeHni. dopmupyemsle 37eck (HopMaTbHO-ONEPaTHBHBIC YMEHHS
SIBJSIFOTCSL OTIOPHBIMH TIPH HM3YYEHHM JCHCTBHHA C PAalMOHAIBHBIMH JPOOSMHU, KOPHSIMH, CTEHCHSMH C
palMOHAIBHBIMH TOKA3aTEISIMH.

W3yuenne TeMbl HAYMHACTCS C BBEIEHHUS NOHATHI MHOTOYICHA, CTaHIAPTHOTO BHJA MHOTOWICHA,
creneHn MHorowjieHa. OCHOBHOE MECTO B 3TOW TeMe 3aHMMAIOT aJITOPUTMBI ICHCTBUI ¢ MHOTOWIEHAMU —
CJIO’KEHHE, BEIUNTAHUE U YMHOXKEHHUE. YYalluecs JOJDKHBI TOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BEICHHUE
MHOTOWICHOB BCETrZla MOXKHO TIPEJICTaBUTh B BHJEC MHOrowieHa. JleHCTBUS CIOKEHHs, BBIYMTAHHUSA U
YMHO>KEHUSI MHOTOYJICHOB BBICTYIAIOT KaK COCTAaBHOW KOMIIOHEHT B 33JJaHHUAX HA MPEeoOpa3oBaHUs IEIBIX
BeIpakeHn#. [losToMy HenenecooOpa3HO MNEPeXOIUTh K KOMOWHHPOBAHHBIM 3aJlaHMAM MpEeXIe, 4YeM
YCBOEHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3HOe BHUMaHHE B 3TOH TE€ME yIENSeTCs Pas3IoKEHUI0 MHOTOWICHOB HAa MHOKUTEIH C ITOMOIIBIO
BBIHECEHHMSI 3a CKOOKM OOINero MHOXHUTENIS H C T[OMOIIbI0 TpynnupoBKU. COOTBETCTBYIOIINE
npeoOpa3oBaHusl HAXO/AT IIMPOKOE NPUMEHEHHE KaK B Kypce 7 Kiacca, Tak M B HMOCIEAYIOIIMX Kypcax,
0CO0EHHO B ICHCTBHSIX C PALIMOHAIBLHBIMH JPOOSIMHU.

B nmanHO#l Teme ywammecss BCTpEHalOTCS C IPUMEpaMM  HCIIOJIb30BAaHUS PACCMAaTPUBACMBIX
npeoOpa3oBaHUl TPH PEHMICHUH Pa3HOOOpa3HBIX 3a7ad, B YACTHOCTH TPU PEHMICHUH YpPaBHCHHU. ITO
MIO3BOJISICT B XOJI€ U3YYCHUS TEMBI MTPOJOIDKUTH PabOTy 1Mo (POPMUPOBAHMIO YMEHUS pelaTh ypaBHEHUS, a
TaKXKe pemarh 3aJa4l METOJOM COCTaBJICHHS ypaBHEHUH. B unciio ympakHeHUi BKIIIOYAIOTCS HECIOXKHBIC
3a7laHus Ha JI0Ka3aTeNIbCTBO TOKAECTBA.

Konmponvnvix pabom: 1
4. @ opMyJIbl COKPALIEHHOTO0 YMHOKEHHUS .

®opmyist (@ + b)? = a® + 2ab + b%, (@ +b)® =a® + 3d°b + 3ab® + b% (@ +b) (@® + ab + b®) = &° +b°.
[Tpumenenne GopMys COKPAIIEHHOTO YMHOXKEHHUS B TPe0OPa30BaHUAX BBIPAKCHUH.

OcnosHas yerb — BBIPAOOTaTh YMEHHWE NPUMEHATH (QOPMYIBI COKPAIICHHOTO YMHOXXEHHS B
peoOpa30BaHUAX IIEIBIX BHIPAKEHUH B MHOTOWICHBI M B Pa3JI0KEHHH MHOTOUYJICHOB Ha MHOKUTEJIH.

B nmanHoli Teme mnpomoipkaeTcss pabora 1O (OPMHUPOBAHUIO Y YUYANIMXCS YMEHHS BBIOIHSATH
TOX/IECTBEHHBIE MPeoOpa3oBaHus IeNbIX BbIpakeHHH. OCHOBHOE BHHMaHHE B TeMe yaeiseTcs GpopMyiaam
(@a-b) (a+b =a -b% (@a+b? =d*+ 2ab + b% Vuammecs HOKHBI 3HaTh 3TH (GOPMYIBI U
COOTBETCTBYIOIINE CIOBECHBIE (DOPMYIUPOBKH, YMETh MIPUMEHATh UX KaK «CJIeBa HAIPaBO», TaK M «CIpaBa
HAJIEBOY.

Hapsizly ¢ yKa3aHHBIMH PaccMaTpHBAIOTCs Takke hopmyisl (@ £ b)° = a®+ 3a°b + 3ab®* + b3 a® + b = (4
+b) (@® + ab + b%). OxHaKO OHHM HAXOAAT MEHbIEE MPUMEHEHNHE B KYpCe, OOTOMY HE CIICLYeT H3IHIIHE
YBJIEKATHCS BBIMOJIHEHUEM YIIPAXHEHUH Ha UX UCIIOIB30BaHUE.

B 3axmrounTensHONW YacTH TEMBl pacCMaTpUBACTCS NMPUMEHEHHE pPa3IMYHBIX MPUEMOB Pa3JIOKECHUS
MHOT'OYWJIEHOB Ha MHOKUTEIH, a TaK)Ke UCIOJIb30BaHUE MPEOOPa30BaHUM LENbIX BBIPAKEHUN IS peleHHs
IIUPOKOTO KpyTa 3a/1a4.

Koumponvnwix pabom: 2
5. ®OyHKkuuUM.

@ynkuums, obmacte ompeneneHus (GyHKuuU. Beraucnenne 3HadeHwmid GyHkumu no dopmyne. I'papuk
¢yskun. [Ipsmas nponopIuoOHaIBLHOCTD U ee rpaduk. JIuneitHas pyHKuMs U ee rpauk.

OcnosHasi yenb — O3HAKOMHUTH YUAIIMXCS C BaKHEHIIMMHU (YHKIMOHAJIBHBIMU TOHATHSAMH M C
rpadukamMu psIMO MPOMOPLMOHANIBHOCTH U TMHEHHON (YHKIIMH 00ILIero BUa.

JlaHHass Tema SBISETCS HA4yalbHBIM DJTalloM B CHCTEMAaTHYECKOH (YHKIIMOHAIBHOW IOJITOTOBKE
yyYammxcs. 37ech BBOJSTCS TaKWe MOHATHSA, KaK (YHKIHS, apryMEHT, O00JIacTh OmpeneNeHus (yHKINH,
rpaduk ¢yHkuuu. DyHKIMS TPAKTyeTCs KaK 3aBUCUMOCTh OJHOW NMEPEMEHHOM OT Apyroil. Yuammecs
MOJTyYaroOT MEPBOE TPEJICTaBICHUE O crocobax 3amanus GyHKuH. B manHOW Teme HaumHaeTcs pabota mo
(OpMHUPOBAHHUIO Y YUAIIMXCS YMEHHUHM HaXOAUTh N0 (opMyJie 3HaYeHHE (PYHKIIMU [0 U3BECTHOMY 3HAYCHHIO
apryMeHTa, BBITIOJHATH Ty K€ 3a7ady 1o rpaduky u pemars 1o rpaduky oOpaTHyrO 3a1ady.

@OyHKIIMOHAIbHBIE TOHATHUS MOIYYalOT CBOIO KOHKPETHU3ALUIO NPU U3YyYEHUH JHHEHHON (YHKIUU U ee
YaCTHOTO BHJA — MPSIMOM TNPOMOPIHUOHATHHOCTH. YMEHHS CTPOUTH M YHTATh Tpaduku 3TUX (QYyHKIHIA
IIMPOKO MCIIONB3YIOTCA KaK B CaMOM Kypce ajreOphl, TaKk U B Kypcax IeOMeTpuH U (pu3ukH. Yyaruecs
JOJDKHBI TIOHMMAaTh, KaK BIHUSET 3HaK Kod(QuIMeHTa Ha pacloyioKeHHEe B KOOPAWHATHOHM IUIOCKOCTH
rpaduka pynkuuu y = kx, roe u K # 0, kak 3aBUCUT OT 3HaueHui K u b B3aumHoOe pacronoxeHnue rpadhukoB

IByX GyHKIMiA Buaa y = kx + Db.



dopmupoBaHue Bcex (PYHKIIMOHATBHBIX TMOHATUNA M BBIPA0OTKA COOTBETCTBYIOIIMX HABBIKOB, a TAKXKE
M3Y4Y€HHE KOHKPETHBIX (YHKLUHN COMPOBOXKIAIOTCS PACCMOTPEHUEM MPUMEPOB PEaJbHBIX 3aBHCHUMOCTEM
MEXy BEIMYMHAMH, YTO CIIOCOOCTBYET YCHJICHHIO NPHUKIIAHON HANPaBIEHHOCTH Kypca anreOphl.

Konmponvnvix pabom: 1
6. Cucrembl JIMHEHBIX YPABHEHMIA.

CucremMa ypaBHeHUi. PelnieHune cucTembl ABYX JIMHEHHBIX YpPAaBHEHUH C JBYMSI NEPEMEHHBIMU U €T0
reoMeTpuyecKas HHTepIpeTanus. Pelenne TeKCTOBbIX 3a1a4 METO/I0M COCTaBJIEHUs CUCTEM YpaBHEHUI.

OcHogHas yenb — O3HAKOMUTH YYAIIUXCSl CO CHOCOOOM pEIIeHHsS CUCTEM JIMHEWHBIX YPaBHEHHH C
JBYMSI TIEPEMEHHBIMH, BbIpaOOTaTh YMEHUE pPEIIaTh CUCTEMbl YPAaBHEHUN U MPUMEHSATh UX MPHU PEIICHUU
TEKCTOBBIX 33]1a4.

N3ydeHue cucreM ypaBHEHMH pacrpenensercs Mexay Kypcamu 7 u 9 kmaccoB. B 7 knacce BBoauTcs
MOHATHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMBI TUHEHHBIX YPaBHEHU.

W3noxxeHne HauuMHaeTcs C BBEACHUS IOHSTHUS «IMHEMHOE ypaBHEHUE C JIByMs IIEpEMEHHbIMU». B
CUCTEMY YIPaKHEHUN BKIIOYAIOTCS HECIIOKHBIE 33/IaHHs Ha pEelIeHHE JHHEHHBIX yYpaBHEHUH C JIBYMs
IIEPEMEHHBIMU B LIEJIBIX YHCIaX.

dopmupyeTcs yMeHHe CTPOuTh rpaduk ypaBHenus a + by = ¢, rae a # 0 wnu b # 0, nmpu pazauuHbIX
3HaueHHsX a, b, c. Beenenue rpaduyeckux oOpa3oB JaeT BO3MOXKHOCTh HATJISIIHO MCCIIEI0BATh BOIPOC O
YHCIIe PEeUICHUH CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUM C ABYMS NIEPEMEHHBIMHU.

OcCHOBHOE MECTO B JJaHHOW TEME 3aHHMAaET U3yYEHHE AITOPUTMOB PELICHUS] CUCTEM JBYX JIMHEHHBIX
ypaBHEHUN C JBYMS MEPEMEHHBIMU CIIOCOOOM TMOJCTAHOBKH M CIIOCOOOM CIIOKEHHUA. BBenenue cucreMm
MIO3BOJISIET 3HAYUTEIBHO PACIIMPUTH KPYr TEKCTOBBIX 3ajjay, PEHIaeMbIX C IOMOIIbIO arrapara aiareopsl.
[IpumeHneHne cucTeM yIpoIiaeT mpolecc nepeBoia JaHHbIX 3314l ¢ OOBIYHOTO S3bIKa HA SI3bIK ypaBHEHUI.

Konmponvnvix pabom: 1
7. TloBTOpeHHe.
OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 00001UTh OcHOBHBIE 3Y H, monyuenHsie B 7 Kiacce.
Konmponvnvix pabom: 1

e 8 Kkiacc:

1. PaumoHajbHbIE ApoOH.
Panmonansnass apoOb. OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apoOeit. ToxaecTBeHHBIE

. k
npeoOpa3oBaHusl palMOHAIBHBIX BbIpaXKeHUH. DyHKIUSA y = — U ee TpaduK.
X

Ocnosnasi yenv — BbIpa0OTAaTh yYMEHUE BBINOJHATH TOXKIECTBEHHBIE IpeoOpa3oBaHUs
palMOHAIBHBIX BBIPAKECHUM.

Tak kak AeHCTBUS C PaLlMOHATIBHBIMU JIPOOSIMH CYIIECTBEHHBIM 00pa3oM ONUpPAIOTCs Ha JIEHCTBUSA C
MHOTO4YJI€EHaMH, TO B Hauyaje TeMbl HEOOXOIMMO MOBTOPHUTH C Yy4allUMHUCA NpeoOpa3oBaHUsS LENbIX
BBIPAKCHUM.

['maBHOE MECTO B JJaHHOM TeMe 3aHHMAIOT AJITOPUTMBI JEUCTBUN NpOOSMHU. Yyaliuecs OJIKHBI
MIOHMMAaTbh, YTO CyMMY, Pa3HOCTb, NPOU3BEJICHHE U YacTHOE ApoOeil Bcerja MOKHO MPEJCTaBUTh B BUJE
npo6u. [IpuoOperaeMble B JaHHON TeME YMEHUS BBINOIHSITH CIOKEHUE, BBIYUTAHUE, YMHOXKEHHE U JIEJICHHUE
napo0eit SBISAIOTCS OMOPHBIMM NpeoOpa3oBaHUSX APOOHBIX BblpakeHui. [losTomMy um cienyer yaenuThb
ocoboe BHUMaHMe. HerenecooOpa3Ho mepexoquTh K KOMOMHHPOBAHHBIM 3aJjaHUSIM Ha BCE JECHCTBUS C
Ipo0sMU TIpexJe, yeM Oyqy YCBOEHBI OCHOBHBIE aJIrOPUTMBI. 3a/JlaHUsl HAa BCe JACUCTBHS C JIpOOSIMH HE
JOJKHBI OBITh W3JMIIHE TPOMO3JIKHUMH M TPyAOoeMKHMH. [lpu HaxoxaeHuu 3HaYeHWil npolei narorcs
3alaHMsl Ha BBIYMCIICHUS C IIOMOILBIO KaJbKyJlIATOpa. B MaHHOM TeMme paclupsioTcs CBEACHUS 0
CTaTUCTUYECKUX XapaKTEPUCTUKAX. BBOAUTCS MOHATHE CPENHETO TAPMOHMYECKOTO PsAJia TOJIO0KHUTEIBHBIX

. k
yucen. M3yueHue TeMbl 3aBepIlaeTcsi pacCMOTPEHUEM CBOWCTB rpaduka QyHKIUH y = — .
X

Konmponvnvix pabom: 2

2. Ctenenn ¢ eJbIM MoKa3aTejJeM. JJeMEHThl CTATUCTUKH.
CreneHsb ¢ LIEJIBIM IOKa3aTelIeM U €€ CBOMCTBA. CTaHI(apTHLIfI Bua urcia. HavanpHble CBEACHUS 00
oprann3alii CTaTUCTUYCCKUX HCCHeﬂOBaHHﬁ.



OcnosHas yenv — BBIpa0OTAaTh YMEHUE MPHUMEHSTH CBOWMCTB, CTENEHU C LEJNbIM IOKa3aTeleM B
BBIYHMCIICHUSX W TPeoOpa3oBaHMAX CHOpPMHUPOBATH HadabHBIC HPEACTABICHUS O cOOpe M TPYNIHPOBKE
CTaTUCTHYECKUX JAHHBIX, UX HATJISAHON HHTEPIPETAIHH.

B sToii TemMe GOpMyIHpYIOTCS CBOWCTBAa CTENEHHU C IIEJIBIM IOKaszaTeaeM. MeTon 1oKa3aTesbCTBa
STHX CBOMCTB ITOKa3bIBACTCS HA MPHMEPE YMHOXKECHHUS CTEIEHEH ¢ OJUHAKOBBHIMH OCHOBaHHSIMHU. JlaeTcs
MOHSATHE O 3aIMCH YHCla B CTaHAapTHOM BHJE. [IpuBOAsATCS mpuMeEpsl HCIOIB30BAaHHS TAKOM 3allUCH B
¢bu3nKe, TEXHUKE U IPYTUX 00JIACTSIX 3HAHUM.

VYuamyecs Mojy4aroT HavyaJdbHbIE MPEACTABICHHUS 00 OpraHU3ally CTATUCTUYECKUX HCCIICTOBAHUI.
OHM 3HAKOMATCS C TOHATHUSAMH TEHEPAIbHOM M BBIOOPOYHOM COBOKYMHOCTH. lIpuBOnmsATCS mpuMeEpHI
NPEICTAaBICHNS CTATUCTUYECKUX TAHHBIX B BUJAE TAONWI] 4aCTOT M OTHOCHTENBHBIX YAacTOT. Y4YalluMCS
MPeUIaraloTcsl 3a/1aHusl Ha HAXOXKJCHUE MO TaOJHUIE YacTOT TaKMX CTAaTUCTHYECKHX XapaKTEPUCTHK, Kak
cpenHee apudmernyeckoe, Mona, pasMmax. PaccmarpuBaeTrcs BONPOC O HATJIIHONW HWHTEPHpETAN
cratTucTuyeckod  uHpopmanmu. M3BecTHble  ydamuMCs  CHOCOOBI  HAMIAJHOTO  MPEACTABICHHS
CTaTHCTHYECKHUX JAHHBIX C MOMOIIBIO CTOJIOUATHIX U KPYTOBBIX TMArpaMM PACIIUPSIOTCS 3a CYET BBEICHHUS
TaKUX MOHATUH, KaK MMOJIMTOH U THCTOTPaMMa.

Konmponvnvix pabom: 1

3. KBaapaTrHbie KOpHH.

[TorsiTre 06 MppanMoOHATLHBIX unciaax. OOnwe cBeeHUS O ACHCTBUTEIBHBIX Ynciax. KBaapaTHeiii
KopeHb. [loHATHE O HAXOXKIACHUH TMPUOIMKEHHOTO 3HAYeHHsS KBaapaTHOro KopHsA. CBOMCTBa KBaJIpaTHBIX
KopHel. [IpeoOpazoBaHus BbIpaXKEeHUH, COAEPIKAILMX KBaJApaTHbIe KOpHU. DYyHKIUA y = Jx , ee cBoiictsa 1
rpaduxk.

Ocnoénas yenrb — CUCTEMATU3UPOBATh CBEJCHUS O PAl[MOHAJIBHBIX YMCIAX U JIaTh IPEJICTaBICHUE
00 HWppalroHANbHBIX YHCIAX, PACHIMPUB TEM CaMbIM IMOHSITHE O YHCIE; BBIPAOOTaTh YMEHHE BBITIOJIHATH
peoOpa3oBaHus BRIPAKEHHH, COEPKAIIX KBaPAaTHBIE KOPHH.

B nanHOl Teme ywanuecs MOJYy4YarOT HA4aJlbHOE MPEACTABICHUE O NOHITHUH JEHCTBUTEIBLHOTO
gyruciaa. C 3TOH Henbio 00OOIIAIOTCS W3BECTHBIE YYAIIMMCS CBEACHUS O PAlMOHAIBHBIX duciax. Jlis
BBE/ICHUS MOHATUSA HUPPALMOHAIBHOTO YHCIIA MCIOJIb3YETCSs HHTYUTUBHO IPEACTABICHHE O TOM, YTO
KaKJIbI OTPE30K UMEET JUIMHY U IOTOMY Ka)KJI0M TOYKE KOOPAMHATHOM IPSIMOM COOTBETCTBYET HEKOTOPOE
yucio. [TokaszpiBaercs, 4TO CyIIECTBYIOT TOUKH, HE UMEIOIIME pallMOHAIBHBIX a0CIHCe.

IIpn BBEIEHWHM IOHATHSA KOpHS IIOJIE3HO O3HAKOMHUTBH YYaIIUXCs C HaXO0XIACHUEM KOPHEH ¢
IIOMOILBIO KAJIBKYJIATOPA.

OCHOBHOE BHHMMaHHUE YJEISETCS TMOHATHUIO apU(PMETHUYECKOro KBaJpaTHOIO KOPHS U CBOMCTBAM
apu(pMeTHYECKUX KBaJIpaTHBIX KOpHeH. JlokasbIBaroTcs TEOpeMbl O KOpHE M3 MpPOM3BENEHUs U Jpodu, a

2 o
TAKXE€ TOXIOCCTBO Vda :|Cl|, KOTOPBIC TMMOJYYarOT TIIPHUMCHCHUC B HpCOGPaSOBaHI/IHX BBIPAKCHUU,
COACpIKAIINX KBaJApaTHbBIC KOpHH. CHCLII/IaJ'IBHOC BHUMAHHC YACTIACTCA OCBO60)I(I[CHI/II'O oT
a a
a _a
' oo
BI)Ipa)KeHI/ISI, coz[epmaume KOpHI/I, qacTo I/ICHOJ'II)?,YCTCH KaKk B CaMOM Kypce EU'IFC6pBI, TaKk U B Kypcax

reoOMeTpHH, AJIreOpbl U Havasl aHaJIN3a.
[Iponomxaercs  pabora 1o  pa3BUTHIO  (QYHKIUMOHANBHBIX  MPEACTABJICHUN  y4allluXcs.

HPpPpaOHAIIBHOCTH B 3HAMCHATECIIC ,Z[p06I/I B BBIPpAXXCHUAX BUA . YMeHue HpeO6pa3OBI>IBaTB

”

PaccmarpuBarorcss dyHkmuss o=+/6, ee cBoWictBa u rpaduk. [lpm wm3ydenmm QyHKIIUN y=\/;

MTOKA3bIBACTCS €€ B3AMMOCBS3b C PYHKITMEH Y = x2, rae x > 0.
Koumponvnwix pabom: 1
4. KBaaparnsie ypaBHeHus.

KBanmpatHoe ypaBHenue. dopMmyrna KOpHEHl KBaapaTHOrO ypaBHEHHs. PelleHne panuoHaIbHBIX
ypaBHeHUH. Pemienue 3amay, NpUBOASIIMX K KBAJpaTHBIM YPAaBHEHUSM W MPOCTEHIIUM pPalMOHAIbHBIM
YpPaBHEHUSM.

Ocnoenass yenb — BBIPAOOTaTh YMEHHS pelIaTh KBaJgpaTHbIE ypaBHEHUsS U MpOCTeiIme
palMOHAIbHBIE YPABHEHUS M IPUMEHATh UX K PEIICHUIO 3a]1a4.

B nauane TeMbl IpUBOASITCS TPUMEPHI PEIICHUS HEMOJIHBIX KBaJIPATHBIX YPaBHEHUU. DTOT MaTepuail
cuctemMaTusupyercs. PaccmaTpuBaroTCs anrOpUTMbl  PEIICHUS HEMOJHBIX KBAJPATHBIX YpaBHEHUH
Pa3JIM4YHOrO BU/A.



OcHOBHOE BHMMaHHE CJIEAYeT YACIUTh PEUICHUI0 YpaBHEHUM BUa ax?+ bx + ¢ = O,rmea#0,c
ucronb3oBaHueM (opmynbl KopHei. B nmaHHO#N Teme ywammecs 3HakomsTcs ¢ (opmymamu Buera,
BEIPXKAIOIIMMH CBSI3b MEXKIY KOPHSIMH KBaJApaTHOrOo YypaBHEHUSs U ero koddpdunuentamu. OHU
UCHOJIL3YIOTCS B JajbHEHIIeM IpH J0Ka3aTeIbCTBE TEOPEMBI O Pa3OKEHUH KBAJAPAaTHOTO TpeXusieHa Ha
JINHEMHBIE MHOKUTEIIU.

VYuyaiuecs oBlaJeBalOT CIOCOO0M pelieHHs APOOHBIX pallMOHAIBHBIX YPaBHEHUN, KOTOPBIA COCTOUT
B TOM, YTO PEIIECHHWE TAKUX YPABHEHUU CBOJMUTCS K PEIICHHIO COOTBETCTBYIOIIMX IIEJbIX YpaBHEHHUH ¢
MOCIIEAYIOIIUM UCKIIOYEHUEM TOCTOPOHHUX KOPHEH.

N3yuenue gaHHOM TeMbl MO3BOJISIET CYIIECTBEHHO PACHIMPUTh anmapar yYpaBHEHUM, UCIIOIb3YEMBbIX
JUIS peIlieHus] TEKCTOBBIX 3a/1a4.

Konmponvuvix pabom: 2

5. IloBTOpEHHe.
Ocnosnas yens. I1oBTOpUTH, 3aKpenuTh 1 00001KTHL OCHOBHBIE 3YH, momyueHHbie B § Kinacce.
Konmponvnvix pabom: 1

e 9 kiacc
1. HepaBeHncrtBa.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. [louseHHOE ClIO)KEHHE U YMHO)KEHHE UMCIIOBBIX HEPaBEHCTB.
Jlunelinbple HepaBEeHCTBA C OAHOM EPEMEHHON U UX CUCTEMBI.

Ocnoénass  yenb — O3HAKOMUTH YYAIUXCSl C NPUMEHEHHWE: HEPaBEHCTB JUIsl OLCHKM 3HA4YE€HUMN
BbIp@)XEHUI, BbIpabOTaTh YMEHHE PEeLIaTh JIMHEHHbIE HEPAaBEHCTBA C OJHOM NMEPEMEHHOW M UX CHCTEMBI.
CBolicTBa YHMCIIOBBIX HEPABEHCTB COCTaBIAIOT Ty 0a3zy, Ha KOTOPOM OCHOBAaHO pELICHHE JMHEHHBIX
HEpaBEHCTB C OJJHOW nepeMeHHOH. T peMbl O MMOUIEHHOM CI0KEHUU M YMHOXKEHUU HEPaBEHCTB HaXOJIUTh
[IPUMEHEHUE TIPU BBINOJIHEHUM MPOCTEHIINMX YHNPA)KHEHUH HA OLIGHKY BBIPa)KEHUM IO METOJY I'paHUL.
BBoasTcs noHATUS aOCOMIOTHOM MOTrpelIHOCTH U TOYHOCTH MPUOJINKEHUS, OTHOCUTEIBHON MOIPEIIHOCTH.
YMeHus npoBOAUTD JEAYKTUBHbBIE PACCYKJIEHUS MOJIy4al0T pa3BUTHE KaK MIPU J1I0KA3aTEIbCTBAX YKa3aHHbIX
TEOpeM, TaK U MPU BBINOJIHEHUH YIIPa)KHEHUH Ha JI0Ka3aTeJIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHreM JIMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHO: JAETCs IOHATHUE O YMCIIOBBIX
IIPOMEKYTKAX, BBOAATCS COOTBETCTBYIOIIME Ha3BaHUA U 0003HAaYeHUs. PacCMOTpEHNIO CUCTEM HEPaBEHCTB
OJIHOM NepeMEHHOM MpEe/IIeCTBYET O3HAKOMIIEHUE YUYalluXcs C MOHATHIMH NepecedeHus] U 00beqMHEHUS
MHOKECTB.

[Ipu pemeHuMM HEpaBEHCTB MCHOJIb3YIOTCS CBOMCTBA PaBHOCHJIBHBIX HEPABEHCTB, KOTOpHIE
Pa3bICHAIOTCA Ha KOHKPETHBIX mpumepax. Ocoboe BHUMaHHUE CleayeT YJeIUTh OTpabOTKe YMEHHsI peraT
NpOoCTeHIe HepaBeHCTBA BUIa ax > b, ax < b, 0cTaHOBHMBIIKCH CIIEIMATIBHO Ha ciydae, koraa a < 0.

B »a1Oii TemMe paccmaTpuBaeTCs TaKXKe PEIIEHUWE CHUCTEM [BYX JIMHEWHBIX HEPABEHCTB C OJIHOM
MIEPEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIE 3allMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.

Koumponvnvix pabom: 1

2. Keaapatuunasi pyHkuus.
Oyukuus. CpoiictBa ¢yHkumil. KBagpaTHbiii TpexuwieH. PasnoxkeHue KBaJpaTHOrO TpexusjeHa Ha
mHOkuTenH. DyHKIEs y = ax’ + bx + ¢, ee cBoiicTBa 1 rpaduk. CTeneHHas QyHKIHL.
OcHoénas yenb — paclIUPUTh CBEJIEHUS O CBOMCTBaX (YHKIMI, 03HAKOMUTH YJalllUXCsl CO CBOWCTBAMHU U
rpaduKOM KBaJIpaTUIHON (PyHKIHH.

B nauane tembl cuctemMaTH3UpYIOTCs cBeleHUs O (QyHKUUAX. [IOBTOPSIIOTCS OCHOBHBIE MOHSATHSA:
(byHKIMS, apryMeHT, 00JIacTh onpeesieHus: GyHKUuH, rpaduk. J[atroTcss HOHATHS O BO3pACTaHUU U YOBIBAaHU
GYHKIIMM ~ MPOMEXYTKAaX 3HAKOMOCTOAHCTBA. TeMm cambIM co3faeTcss 0a3a i YCBOGHMSI CBOWCTB
KBaJpaTUYHOM M CTENeHHOM  (YHKUMH, a Takke A AajgbHeWmero yriayosieHus (yHKIMOHAIbHBIX
Mpe/ICTaBICHUI MPU U3yYEHUH Kypca anreOpbl M Hayasl aHaIu3a.

[ToaAroTOBUTENBHBIM IIarOM K HM3YYEHHUIO CBOMCTB KBAaJpaTUUHOW (YHKIMH SBISETCS  TaKxke
paccMOTpeHHE BONpOca O KBaJAPaTHOM TPEXUJEHE W €ro KOpHSX, BbIIEJICHUM KBajapaTa JIBydJeHa U3
KBaJIpaTHOT'O TPEXWIEHA, Pa3JI0KEHUH KBAaJPAaTHOIO TPEXUIEHA Ha MHOKUTEIIH.

W3ydeHue kBagpaTUyHOW (PYHKIIMM HAUYMHAETCS C pacCMOTpeHHs QyHKUUU y = ax®, ee CBOWCTB
0coGeHHOCTEli rpaduiKa, a TAKKe APYTHX YACTHBIX BHIOB KBAJPATHYHON QYHKIHH — YHKIMH y = ax’ + b,
y=a(x- m)z. DT CBEACHUS UCTIONb3YIOTCS MPU M3YUYEHUHU CBOMCTB KBaApaTUYHON (YHKIIMHU OOIIEro BUJIA.
Ba)xHO, YTOGb! ydaIHecs: OHSUIH, 9T0 TpaduK GYHKIHH y = ax’ + bx + ¢ MoXkeT GbITh MOJTydeH U3 rpaduka



yHKIHH y = ax® ¢ TOMOIIBIO IBYX NapaielbHBIX TepeHocoB. IIpuemMsI mocTpoeH s rpaduka GpyHKIHN Y =
ax’ + bx + ¢ oTpabaTHIBAIOTCS HA KOHKPETHBIX TpHMepax. IIpy 9ToM 0co60e BHEUMAHHE CICAYeT YACTHTh
(OpMHUPOBAHUIO y YUYAIIMXCS YMEHMS YKa3blBaTh KOOPAWHATHI BEpIIMHBI Mapadoibl, e OCh CHMMETpPUH,
HaIlpaBJIeHUE BeTBEH apaboIbl.

[Ipy wu3ydyeHUM HTOM TEMbl JdalbHEUIIEEe pa3BUTHE IOJIy4aeT YMEHHE HAaxXOIHUTh IO TpaduKy
IIPOMEKYTKHM BO3pacTaHUsl M yObIBaHMs (DYHKIMH, a TaKKe MPOMEXKYTKH, B KOTOPBIX (PYHKIUS COXpaHSET
3HaK.

Yuyaiuecss 3HAKOMATCSA CO CBOWCTBAMH CTENEHHOM (GyHKUMHM y = X' IIPM YETHOM M HEYETHOM
HaTypaJIbHOM IT0Ka3arene N. BBoautcs nmoHsTHe KOopHsA N-iMl creneHu. OHU IOJIy4YalOT NPEACTABIECHUE O
HaXO0XKJICHUU 3HAUYEHUI KOPHS C MMOMOIIBIO KaJIbKYJIATOPA, IPUYEM BBIPAOOTKA COOTBETCTBYIOLIUX YMEHUIl
He TpeOyercs.

Konmponvnvix pabom: 1

3. HepaBeHcTBa ¢ 0/1HOii IepeMeHHOMH
Lenbie ypaBHeHwus. JlpoOHbBIE palioHadbHBIC ypaBHEHHS. HepaBeHCTBa BTOpOW CTENEHU C OJHOMN
nepeMeHHON. MeTo1 MHTEPBAJIOB.
OcnosHasi yenb — CHUCTEMaTHU3UPOBaTh M OOOOIIMTH CBEACHUS O PEIICHHH LEeNbIX U JPOOHBIX
paloHaIbHBIX YPAaBHEHUHN C OJTHOM MepeMeHHO, chopMUPOBAaTh YMEHHUE pelIaTh HEpPaBEHCTBA BH/IA ax® +
Bx+c>01/mmax2+bx+c<0,rnea¢0.

B 310l Teme 3aBepiiaeTcd M3y4eHHE pallMOHAIBHBIX YPaBHEHHH C OJHOM nepemMeHHOUl. B cBs3u ¢
3TUM IPOBOAUTCS HEKOTOpoe 000O0IIeHue U yriyOiieHue cBeJeHUil 00 ypaBHEHUAX. BBoasgTCs moHsATUA
LIEJIOr0 PAallMOHAJIBHOTO YPABHEHUS U €r0 CTENEHU. Y Yallluecs 3HAKOMSTCS C pELICHUEM YPaBHEHUM TPETheil
CTEIIEHU M YETBEPTOM CTENEHU C IOMOILBIO PA3JI0KEHHsS HAa MHOXKHUTEIW WU BBEICHUS BCIOMOraTEIbHOMU
NepeMeHHO. MeToa perieHust ypaBHeHHH IMyTeM BBEJECHHUS BCIIOMOTaTeNbHBIX IEPEMEHHBIX OyIeT IMIUPOKO
WCITIOJIB30BATHCS B JAJIbHEUIIEM MPHU PEIICHHH TPUTOHOMETPHUYECKHX, JIOTApU(YMUIECKUX U IPYTUX BHUJIOB
YpaBHEHUH.

PacmmpsiroTcst cBeIeHHsI O PeIICHUH TPOOHBIX PAllMOHATIBHBIX YPAaBHEHHNA. YYaluecs 3HAaKOMSTCS C
HEKOTOPBIMHU CIIEHIMAIBHBIMU ITPUEMAMU PELICHUS TAKUX YPAaBHEHUM.

PopMHUpPOBaHHE YMEHUH pEIIaTh HEPABEHCTBA BU1A ax’+bx ++c¢>0mmax’+bx + ¢ <O, rae a £
0, ocymiecTBisieTcs: C OMOPOM Ha CBEACHUS O TpaduKe KBaJAPaTUYHON QYHKIIUH.

VYyamuecss 3HAKOMATCA C€ METOAOM HHTEPBAJIOB, C IIOMOIIBKD KOTOPOTO PEMIAKOTCS HECIOKHBIE
palrMoHaIbHbIE HEPABEHCTBA.

4. HepaBeHCTBa ¢ AByMs llepeMeHHbIMH

VYpaBHeHHe ¢ ABYyMs NEpeMEHHbIMU M ero rpadux. Cuctemsl ypaBHEHUH BTOpoil creneHu. PemenHue
3ala4 C IOMOIIBIO CHCTEM YpaBHEHUH BTOpOMl creneHU. HepaBeHCTBa ¢ IBYMs INEPEMEHHBIMU M UX
CUCTEMBI.

OcnosHas yenb — BbIPabOTaTh YMEHHUE pelIaTh MPOCTEHIINE CUCTEMBI, CO/IEpIKalllie YpaBHEHNUE BTOPOM
CTENIEHU C ABYMsI IEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4 C IOMOIIBIO COCTABIICHUS TAKUX CUCTEM.
B nanHOl TeMme 3aBepiIaeTcs M3y4EHHE CUCTEM ypaBHEHUU C ABYMs NepeMeHHbIMU. OCHOBHOE BHUMAaHHE
YAEIAETCS CUCTEMaM, B KOTOPBIX OJTHO U3 YPaBHEHUH MEPBOU CTEIIEHH, a JPYrOe BTOPOM.

W3BecTHBIN yyamumces croco0 MoJICTaHOBKU HAXOAMT 3/1€Ch JalibHelIee MpUMEHEHUE U MO3BOJISIEeT
CBOJMTH PEIICHNE TAKMX CUCTEM K PEHICHUIO KBaPATHOTO YPaBHEHUS.

O3HaKOMJIEHHE YUYaIlIUXCsl ¢ IPUMEpPAMU CUCTEM YPaBHEHMH ¢ ABYMS IEPEMEHHBIMH, B KOTOPBIX 00a
YpaBHEHUs BTOPOM CTEIEHU, JOJKHO OCYHIECTBIATHCS C JOCTATOYHOM OCTOPOKHOCTBIO M OTPaHUYMBATHCS
MIPOCTEUIINMHU IIPUMEPAMHU.

[TpuBrneueHre M3BECTHBIX YydyalMMcs TpadUKOB IMO3BOJSET NPUBECTH MPUMEPHI TpadUyecKoro
pemieHust cucreM ypaBHeHMHA. C mOMOIIBIO IpadU4ecKUX MNpPEJCTaBICHUNH MOXKHO HArJIAJHO I0Ka3aTh
YYaIIUMCSI, YTO CUCTEMBI JBYX YPaBHEHHUM C JABYMs IEPEMEHHBIMU: BTOPOW CTENEHU MOT'YT MMETh OJHO,
J(Ba, TPU, YETBIPE PELICHNS WIK HE UMETh PELICHUMN.

Pa3paboranHplii MaTeMaTH4ecKHil amnmapaT [MO3BOJISIET CYIIECTBEHHO pacIIMpHUTh  Kjacc
COJIEpKATEIIbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C [IOMOLIBIO CUCTEM YPABHEHUM.

N3yuyeHue TeMbl 3aBEpIIACTCS BBEICHUEM IOHATHUN HEPABEHCTBA IBYMs IIEPEMEHHBIMU U CHUCTEMBI
HEpPaBEHCTB C JBYMs InepeMeHHbIMH. CBelneHus o TrpaduKax YpaBHEHHH ¢ JByMS II€pEMEHHBIMH



UCIIONIB3YIOTCSL TIPH WILTIOCTPALIMA MHOXKECTB PEIICHUN HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C JBYMS
MIEPEMEHHBIMH U UX CHCTEM.
Koumponvnvix pabom: 2

5. DJieMeHTbI NPHUKJIAJIHOH MaTeMaTHKH.

Matemaruueckoe MoaenupoBanue. [IpouentHsie pacdersl. [Ipubmmkennsie BbrunciaeHus. OCHOBHbBIE
npaBuia KomMOuHaTOpUKH. OTHOCHTENbHAS YacTOTa W BEPOSTHOCTH ciydailHoro coobitus. Kmaccuueckoe
orpezieNieHue BeposTHOCTU. HauanbHble CBeIeHUs O CTATUCTHKE.

Ocnoénas yenb — O3HAKOMUTBH YYAIUXCSl C MOHSATUSMHU IEPECTAHOBKH, Pa3MEILIEHUs, COUYETAaHUS U

COOTBETCTBYIOIIUMHU (POpMyJIaMHu JUIsl TOJICYETa MX YHWCIA; BBECTH IMOHITHS OTHOCHUTEIBHOM YacTOTHl U
BEPOATHOCTH CIy4ailHOI'O COOBITHSL.
W3ydeHue TeMbl HAUMHACTCS C PELICHUS 3a]a4, B KOTOPBIX TPEOYETCsl COCTaBUTh T€ WM MHbIE KOMOMHAIIUU
AJIEMEHTOB W TMOJACYMTATh MX YHUCIO. Pa3bscHsAeTCs KOMOMHATOPHOE TMPABWIIO YMHOXKEHHS, KOTOpPOE
UCIIOJNIb3YEeTCsl B JajdbHEHIIEM IMpH BBIBOAEC (OpMYJ Al MOJCYETa YHUCIia MEePEeCTaHOBOK, pa3MELICHU U
codyeranuil. Ilpu n3ydeHun AaHHOTO Marepuaza HEOOXOIUMO OOpaTUTh BHUMAHHE y4allluXcs Ha pa3inyue
MOHATHM «pa3MelIeHue» U «CoyeTaHue», chOPMUPOBATh Y HUX YMEHHE OINpPEAENsATh, O KaKOM BHJIE KOM-
OWHAIWI UACT PeUb B 3a/1a4e.

B nanHOil Teme ydaimiuecs 3HAKOMSTCS C HAadyalbHBIMU CBEICHHUSMH U3 TEOPUU BEPOSITHOCTEH.
BBoasTcs mNOHATHUS «Ciay4dailHO€ COOBITHE», «OTHOCHUTEIbHAs 4YacTOTa», «BEPOSTHOCTb CIy4allHOTrO
coObITUS». PaccMaTpuBaloTCcs CTaTUCTUYECKUM M KJIACCUYECKUN MOAXOJIBI K OMPEICNICHUI0 BEPOSTHOCTHU
cllydailHOro coObITHA. BakHO 00paTUTh BHUMaHHE YYalllUXCsl Ha TO, YTO KJIACCUYECKOE OINpEiesieHue
BEPOATHOCTH MOKHO MPHUMEHSTh TOJBKO K TaKUM MOJIEJSIM PEANbHBIX COOBITHI, B KOTOPBIX BCE HMCXOJBI
SIBJIIIOTCSI PABHOBO3MOHBIMHU.

Konmponvnvix pabom: 1
6. UmciaoBble MOCI€10BATEILHOCTH.

UucnoBble MOCIENOBATEIbHOCTU. ApudMeTHueckas U reomeTpudeckas nporpeccur. Gopmyinsl H-TO
YJIeHA ¥ CyMMBI [IEPBBIX N WIEHOB Iporpeccuu. beckoneuHo yObIBarolas reoMeTpudecKas porpeccusl.

OcHognas yenb — aTh MOHATUS 00 apu(METUYECKONH U T€OMETPUUECKON MPOTrPECCHsIX KaK YUCIOBBIX
[IOCJIEI0BATEIBHOCTAX 0cO00T0 BUAA.

IIpy m3ydyeHHMH TeMbl BBOJAUTCS IMOHATHE IOCIENOBATEIBHOCTH, PA3bICHIETCA CMBICH TepMHHA «N-I
YJIeH IOCEeA0BaTENbHOCTUY», BbIpa0AThIBAETCS YMEHHME WCIIOJIb30BaTh HHJEKCHOE 00O03HaueHue. OTH
CBEJIEHUSI HOCAT BCIIOMOTAaTEIbHBI XapakTep M MCIOJIB3YIOTCA JUIs M3y4deHUs apudMeTHdeckol u
r€OMETPUYECKON ITPOTPECCUM.

Pabota ¢ ¢popmynaMu N-ro uieHa U CyMMBI NIEPBBIX I'a YIEHOB MPOTPECCHil, TOMHUMO CBOETO OCHOBHOTO
Ha3HAYeHMs, IMO3BOJIIET  HEOJHOKPAaTHO  BO3BpallaTbCsl K BBIYUCIECHUSAM,  TOXKJIECTBEHHBIM
npeoOpa3oBaHuUsAM, PEIICHUIO YpaBHEHHH, HEpaBEHCTB, CUCTEM.

PaccmaTpuBaroTcsl XapakTepUCTUYECKHE CBOMCTBA apu(PMETHUECKON M IeOMETPUUYECKON MPOrpeccuid,
YTO TO3BOJISET PACHIMPUTH KPYT NpEeAIaraéMbIX 3a1ad.

Konmponvnvix pabom: 1

7. TloBTOpeHue (MTOroBoE)
OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 00001mKUTH OcHOBHBIE 3Y H, mony4yenHsie B 9 kiacce.
Koumponvnvix pabom: 1

V1. TemaTuyeckoe NIaHMPOBAHHUE C ONpe/ieIeHHEeM OCHOBHBIX BU/I0B Y4e0OHOI 1eATeIbHOCTH.

B TemarnueckoMm MIaHUPOBAHUU pa3felibl OCHOBHOTO COJEpXKaHHS IO airedpe pa3OuThl HA TEMBI B
XPOHOJIOTHHU MX U3y4YEHHs, TTI0 COOTBETCTBYIOINM YUeOHUKaM «Anredpa—7», «Anredbpa—8 », «Anredpa—9 ».

OCOOEHHOCTBI0O TEMAaTUYECKOTO IUTAHMPOBAHHS SBISETCS TO, YTO B HEM COJEPIKUTCS ONHCAHUE
BO3MOXXHBIX  BHJIOB  00pa30BaTeJbHOH JeATeJIHHOCTH  YYAIUXCA B  MPOIeEcce  YCBOCHHS
COOTBETCTBYIOIIETO COJEp)KAHUS, HANIPABIEHHBIX HA JOCTH)KCHHE TMOCTABJICHHBIX Iiesield o0ydeHus. ITo
OPHUEHTHPYET YYHTEIs Ha YCWICHHE JCSITCIbHOCTHOIO II0JX0/Ja B OOYYEeHHWH, Ha OpraHU3aIuio
pazHoOOpa3HOW Yy4eOHO#H JeSiTeJIbHOCTH, OTBEYANOIIEH COBPEMEHHBIM ICHUXOJIOTO-TeJarornuecKuM
BO33PEHUSM, Ha UCIIOJIH30BAHUE COBPEMEHHBIX TEXHOIOTHIA.



IToypouHoe niiaHupoBaHue 1o ajiredpe B / Kjacce

No c " Jatel
oJlep>KaHue 0JI-BO .
ypoka AP [IPOBCACHUA O6opynoBanue OcHoBHbIe BubI yueOHOH AesTenpHOCTH (YY)
(pa3nenbl, TEMbI) 4acoB
wiaH | QaxT
IToBTOpenue 3a Kypc S — 6 ki1acca (6 4acoB)
I'naBa |. JIuneiiHoe ypaBHeHuUe ¢ 0HOI nepeMeHHOi. (12 yacoB)
1. Tpenaxépsnl 1ist Pacnosnasame 4nciioBbie BEIPAKEHUSI U BBIPAKCHUS C
Beenenue B anredpy 3 . o
YCTHOTO CcuéTa. NepPEeMEHHBIMH, JTUHEHHbIE YpaBHeHUs. [I[pUBOAUTH TPUMEpPHI
2. |/IuHenHOE ypaBHEHUE C OHOU 3 IIpoexrop, BBIPQXEHUM ¢ IEPEMEHHBIMU, JTUHEHHBIX YpaBHEHUNH. COCTaBIAThH
MIePEeMEHHOI Mpe3eHTALHS BBIPAKEHHUE C NMEPEMEHHBIMU 110 YCIOBHIO 33/1a4i. BBINOIHATH
npeoOpa30BaHusl BRIPAKEHUMN: TPUBOAUTH MOJI0OHBIE ClIaraeMble,
packpbIBaTh CKOOKH. HaxoauTh 3HaUeHHE BBIPAKEHHUS C
NePEMEHHBIMH TIPH 33JaHHBIX 3HAYEHUAX TIEPEMEHHBIX.
Knaccudunuposars anredbpandeckre BblpaxeHHs. ONUCHIBATH
3. |Pemenue 3amay ¢ moMOIIbIO 4 [TpoexTop, LIETIBIC BBIPAKEHUSI.
ypaBHEHUM Mpe3eHTAalUsl. Dopmynruposams ONpeEICHUE JIMHEHHOTO ypaBHEeHUs. Pemath
JMHENHoe ypaBHEeHHe B 001ieM Buae. MHTepnpeTupoBaTh
ypaBHEHHUE KaK MAaTEMATUYECKYIO MOJEIb PEaTbHON CUTYallUH.
OnuceIBaTh CXeMy pelieHrs TeKCTOBOM 3a/1auu, TPUMEHSTh €€
JUIsl peleHus 3a/1a4
. OBTOPEHHUE U CUCTEMAaTH3aIUs a3/1aTOYHBIN oOIIUTH TPUOOPETEHHBIC 3HAHUS, HABBIKU U YMEHUS 110 TEME
4 I1 1 P 0606 0 , yM
yuyeOHOro MaTepuana Marepuanl «JInHeliHOe ypaBHEHHUE C OJJHON NEPEMEHHOW.
KonTtpouabsnas pa6ora Ne 1 mo .
5. . PazgaTounsrit HayuuThcs npuMeHATh TpUOOpETEHHBIC 3HAHUS, YMEHUS,
TeMe «J/InHeiiHOe ypaBHeHUeE ¢ 1 .
. . Marepua. HaBBIKH, B KOHKPETHOM EATEIbHOCTH.
0/IHOI1 TIepeMeHHOI
I'nasa Il. [eanble Bbipaxenus. (49 yacon)
ToXk/1eCTBEHHO paBHBIE [Ipoexrop, Dopmynuposams.:
6. |BeIpaxkeHus. ToxmecTsa 2 MPE3CHTALIMS. onpeoeneHus: TOKISCTBEHHO PaBHBIX BBIPAKEHUH, TOXK/IECTBA,
Tpenaxépnl 11 CTCIICHU C HaTypaJIbHBIM ITOKa3aTeJieM, OJHOWICHA, CTAaHAapPTHOTO
YCTHOTO CUéTa. BHJIa OJTHOUWICHA, KOAPPUITUEHTA OTHOWICHA, CTEIICHU
7. |CreneHb ¢ HATYpaJbHBIM 3 OJIHOYJICHAa, MHOTOYJIEHa, CTENIEHN MHOTOYJICHA,
MOKa3aTesIleM [Ipoexrop,
8. |CaoiicTBa cTeneHu ¢ 3 TIpEe3eHTAIIHSL. ceoticmea: CTETNIeHH ¢ HaTypaJIbHbIM IOKa3aTeNieM, 3HaKa CTEeIeHH;

HATypaJIbHBIM IIOKa3aTelIeM




npaesujia: 10Ka3aTCJIbCTBA TOXKACCTB, YMHOKCHHA OAHOWICHA HA

OIHOWICHEI
MHOT'OYJIEH, YMHOKEHHSI MHOTO4JICHOB.
10. MHOFOUICHbL /[oxa3zbieams CBOWCTBA CTEIIEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.
3anuchIBaTh U JOKA3bIBaTh (OPMYJIbL: IPOU3BEACHUS CYMMBI U
11. |CnoxxeHue U BBIYUTAHUE Pa3HOCTH BYX BBIPAXKCHUH, pa3HOCTH KBAJIPAaTOB JIBYX
MHOT'OUYJIEHOB BBIPAKEHUI, KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH JIBYX
12. |IloBTOpEeHHE M CUCTEMATH3AIHS BBIPKEHUH, CyMMBI KYOOB U Pa3HOCTH KyOOB JIBYX BBIPQKCHHUH.
y4eOHOro Marepuana Buviuucnsams 3HaueHne BBIPAKEHUN C IEPEMEHHBIMU.
13 Kountpoabsnas padora Ne 2 o Pasnatoumsiii [IpuMeHsITh CBOMCTBA CTETICHU IS TPEOOPa30BaHUS BRIPAKEHUH.
" |Teme: «CBOIiCTBA CTEMEHH C BrINoaHATE yMHOKEHHE OJHOUYIECHOB M BO3BE/ICHHUE OJHOUYJIEHA
HATYPaJIbHBIM MOKA3aTeJIeM Matepual. B cTeneHb. [[puBOANTH OTHOYJIEH K CTAHAAPTHOMY BHUY.
3anucelBaTh MHOTOWIEH B CTAaHJIAPTHOM BHUJE, ONIPEACIIATD
CTerneHb MHOTOWIeHa. [IpeoOpa3oBbIBaTh MPOU3BEICHUE
OJIHOWIEHA U MHOT'OYJIEHA; CYMMBbI, Pa3HOCTH, IPOU3BEAEHUS JBYX
MHOTOYJICHOB B MHOT'OYJICH.
BoInonHATh pasiiokeHre MHOTOUJIeHa Ha MHOXKUTENN CIIOCOO0M
14 |YMHOXCHHE ONHOWICHA HA Ipoexrop, BBIHECCHHUS 00IIETO MHOKHUTEIIS 32 CKOOKH, CIIOcOO0M
MHOTORICH TIpESCHTALIIA. TPYIIUPOBKH, IO HOpPMYIaM COKPAIIEHHOTO YMHOKEHUS U C
MIPUMEHEHHUEM HECKOJIbKUX CIIOCOOO0B.
Hcnonp30BaTh ykazaHHbIE TPEOOPa30BaHUS B MIPOLIECCE PEIICHUS
YpaBHEHUH, JOKa3aTEIbCTBA YTBEPKICHUH, PEIIEHUS TEKCTOBBIX
3a7a4
Pa3znno)xeHre MHOTOUICHOB Ha PazzaTourbi Dopyyruposame: 5
15. MHOKHTEH. BhIHeceHH e 0BIIEro MaTepual. onpeoeneHus: TOXKIECTBEHHO PaBHBIX BBIPAKEHUH, TOXK/IECTBA,
MHOKHTENS 332 CKOGKH TpeHa)KePB{ A CTEIEHU C HATypaJIbHBIM MTOKA3aTeNIeM, OJHOYIEHA, CTAHJaPTHOIO
YCTHOT'O CHCTA. BHJIa OJTHOUJICHA, KOO PUIIUEHTA OTHOUIICHA, CTENIEHU
16. [PasnoxeHne MHOTO4JIEHOB Ha IIpoexTop,pe3enTa |oqHowIeHa, MHOTOWIEHA, CTEIIEHH MHOTOYJICHA;
MHOKHUTEU. MeTOo/I TpynIMpOBKH nus. c680licmea: CTENEHU C HaTypajlbHbIM MOKa3aTeeM, 3HaKa CTEIEHU;
17 Kounrpoabnas padora Ne 3 nmo T ——— npaeuna: 10Ka3aTeibCTBA TOXKAECTB, YMHOXKEHHUS OJTHOUYJIEHA HA
" |teme: «Pa3jio:keHune MATEPHAT MHOT'OYJIEH, YMHOKEHHUSI MHOTOWJIEHOB.
MHOT04/ICHOB HA MHOKHUTEJIW)) ' /[oka3vieamb CBOMCTBA CTENEHH C HATYpaJIbHBIM MOKa3aTEIIEM.
18. |IIpousBeneHue pa3HOCTH U [TpoekTop, 3anuchIBaTh M JOKA3bIBATh (OPMYIIBI: IPOU3BEACHUS CYMMBI U
CYMMBI JIBYX BbIPQXKEHUM Npe3eHTaIlHS. Pa3HOCTH JBYX BBIPaXXEHUI, pa3HOCTH KBaJIPaTOB ABYX
19. |Pa3HoCTh KBagpaToOB ABYX PaznmaTounsrit BBIPAKCHUH, KBaJ(paTa CyMMBI U KBaJpaTa Pa3HOCTHU ABYX
BBIPKEHUN MaTepuall. BBIpAKEHUI, CyMMBbI KYOOB U Pa3HOCTH KyOOB JABYX BBIpaXKECHHI.
20. |KBagpar cymmsl 1 KBagpat Tpenaxéprl s Buiuucnams 3HaueHUE BBIPAXKEHUN C IIEPEMEHHBIMU.

Pa3HOCTH JBYX BBIpAXKCHUUN

YCTHOT'O CUETA.

[IpuMeHATHh CBOMCTBA CTETICHH JJIsI TPe0oOpa30BaHUsI BBIPAKEHUH.




[Tpeobpa3oBaHre MHOTOYJICHA B

BremonaaTs YMHOXCHUC OJHOYJICHOB U BO3BCACHNC OTHOYWICHA

21.
KBaJ[paT CyMMbI WJIM Pa3HOCTU B cTeneHb. [IpuBoANTE OJHOUIIEH K CTAaHIAPTHOMY BHIY.
JIBYX BBIPQKECHUH 3anucpIBaTh MHOTOWICH B CTAHAAPTHOM BUJIE, ONIPEICISATh
22. |lloBropeHue u cuctemaru3anus cTeneHb MHorousaeHa. [IpeoOpa3oBbIBaTh IPOU3BEICHHE
y4eOHOro Marepuana OJTHOWJIEHA U MHOTOWJIEHA; CYMMBI, Pa3HOCTH, IPOU3BEACHUS IBYX
Kounrpoasnasipadora Ne 4 no . MHOT'OYJICHOB B MHOT'OYJICH.
23. Pa3narounsrit
Teme: «DoOpMYJIbI BhINONHATE pa3nokeHne MHOTOWIEHa HA MHOXKUTENN CIIOCOO0OM
COKPALIEHHOT0 YMHOKEHHUSD) Matepua. BBIHECEHHS OOILEr0 MHOXKUTEIS 32 CKOOKH, CIIOCOOOM
24. CYMMa U Pa3HOCTH KY60B JIBYX TpYHNIIUPOBKH, 110 (bOpMy.]’IaM COKpaH_[éHHOI‘O YMHOXCHUSA U C
BBIpOKEHU I IPUMEHEHHEM HECKOJIBKHX CIIOCOOOB.
TIpHMEHEHHE Pa3THIHBIX Ipoexrop, Hcnonb30BaTh yKa3aHHbIE IPEOOPA30BaHKs B POLIECCE PELICHUS
25. | ocoBos pazIoKEHNs TIpE3CHTALIMA. YPaBHEHUIA, 10KA3aTENbCTBA YTBEPKACHUM, PELICHHS TEKCTOBBIX
MHOTIOWIEHA Ha MHOXKUTEJIN 3ajad
PasgaTounsrit
26. |IloBTOpeHue u cuctemMaTu3anus Matepuai. O6001MTh TPUOOPETEHHBIE 3HAHUS, HABBIKM M YMEHUS 110 TEME
y4eOHOTO MaTepuana Tpenaxé&psr s «Pa3noxeHre MHOTOWIEHA Ha MHOXKHTEIIIY.
YCTHOT'O CUETA.
KonTtpouabnasi padora Ne S mo .
27, PaznaTounslii Hayuurtbces npuMeHsaTh npuoOpeTeHHbIE 3HAHUS, YMEHHUS,
Teme: «Pa3noxenue .
MaTepHai. HaBBIKH, B KOHKPETHOH e TeTbHOCTH.
MHOT04JIeHA HA MHOKHTeJIH»
I'nasa l1l. ®ynknuun. (12 4)
66 CBs31 MEX]ly BETHUMHAMHU. I1Ipusooums IpuMeEpHI 3aBUCUMOCTEH MEXKIY BETMIHMHAMHU.
| DyHKIMSA Paznuuath cpenu 3aBUCMMOCTEN (YHKIIMOHAIBHBIE 3aBUCUMOCTH.
Cnoco0bl 3a1aHust GYHKIUU IIpoexrop, Onucvieams TIOHATUSA: 3aBUCHMOM M HE3aBUCHUMOM IIEPEMEHHBIX,
67. IIpE3EHTaIN. (GyHKIMH, apryMeHTa QYHKIUH; CIIOCOObI 3a1aHus (PYHKITUH.
dopmyupoBaTh ONpEACTICHHsSI: 00JIaCcTH OMpeeIICHIS KIIAW
68. |I'paduk pyHKIIM PMYTHD onped pel ibva i
oOnacTH 3HaueHUH QyHKIMH, rpaduka GyHKIUU, THHEHHOM
(GyHKINHU, TPSMON TIPOTIOPIIMOHATBHOCTH.
Buiyucniams 3nauenye QyHKIMK 1O 33JJaHHOMY 3HAUEHHUIO
aprymenTa. CoctaBisaTh TabauIbl 3HaYeHUN QpyHkuuu. CTpouTh
69 Jluneiinas GyHkius, e€ rpaduxu IIpoexTop, rpaduk ¢yHkun, 3agaHHoN TabnuuHo. [1o rpaduky GyHKINH,
" |cBoiicTBa IIpe3EHTaIHS. SIBJISIFOIIEHCST MOIEIBIO PEAIbHOTO MPOIECCa, ONPEACIIATh

XapaKTEePUCTHKH 3TOro npouecca. CTpouTs rpaduk TMHEHHON
(GyHKIMH ¥ IPSMON TTPOMOPIIMOHAIBHOCTH. ONUCHIBATH CBOMCTBA

THX QYHKIUH




HOBTOpeHI/Ie U cucreéMaru3anus

JAM, pa3nato4Hblii

O6006uMTh TPHOOPETEHHBIE 3HAHUS, HABBIKM M YMEHUS 110 TEME

70. 1
yueOHOro Marepuana. Marepuanl «DyHKIUAY.
71 Konmponvnas paooma Ne 6 no 1 Pa3znarounsrit Hayuntbces npuMeHsITh puoOpeTEeHHBIC 3HAHUS, YMEHHUS,
meme « DynKuusy» Marepual. HAaBBIKH, B KOHKPETHOM JI€ATEIbHOCTH.
I'naBa IV. CucreMbl JJUHEHHBIX ypaBHEHUI ¢ AByMs nepeMeHHbIMH. (18 yacoB)
72. |YpaBHEHUS C IByMs 2 1Ipugooums npumepul. ypaBHEHHUs C ABYMS [IEPEMEHHBIMU;
MepEMEHHBIMU JMHEHHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMU; CUCTEMBI JIBYX
73. |/IuneliHOe ypaBHEHHE C 1BYyMs 3 JMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU; PEATIbHBIX
MIEPEMEHHBIMU U €T0 Tpadux MPOIIECCOB, JIsI KOTOPBIX YPaBHEHUE C ABYMs IEPEMEHHBIMH WJIH
Cucrembl ypaBHEHUH C ABYMs CUCTEMa YpaBHEHUH C IBYMsI IEPEMEHHBIMU SBIISIFOTCS
74 nepeMeHHbIME. [ paduueckuit MaTeMaTUYECKUMHU MOJEIISMHU.
" |MeTOoJ pelIeHUs CUCTEMBI JIBYX 3 ITpoexTop, Onpenenars, SBISETCS JIM [1apa YUCell PEIICHUEM JaHHOTO
JINHEMHBIX YPABHEHUN C IBYMsI MIPE3CHTAIHSL. YPaBHEHHUS C IByMs IEPEMEHHBIMMU.
epEMEHHBIMU Dopmynuposams.
Pernienue cucreM JIMHEHHBIX OnpedeﬂeHuﬂ: peICHUA YpaBHCHUS C ABYMS ICPEMCHHBIMU,; YTO
. ypaBHEHHIl METOIOM 2 3HAYUT PEUINTh YpaBHEHUE C IByMs IEpEMEHHBIMH; rpaduka
MOJICTAHOBKH ypaBHEHUS C ABYMS TIEPEMEHHBIMH; JIMTHEMHOTO YPaBHEHUS C
76. |Pemenue cucrem nuHEHHBIX JBYMsI IEPEMEHHBIMU; PEIICHHS CUCTEMbI YPABHEHUM C IBYMS
YPaBHEHHMI METOAOM CIIOKCHHS 3 TICPCMCHHBIMH, 5
ce0licmea ypaBHEHU C IByMs IEPEMEHHBIMHU.
Onucvleamsb: CBOMCTBA TpaduKa TUHEHHOTO YPaBHEHUS B
3aBUCHMOCTH OT 3Ha4eHH K03 (HUIIMEHTOB, TpadUIecKuil METo
pelIeHus: CUCTEMBI IBYX YPAaBHEHHH C IByMs IEPEMEHHBIMU,
METO/1 MOJCTAHOBKH U METOJ, CJIOKEHUS ISl PELIEHUSI CUCTEMBI
JIBYX JTUHEWHBIX YPAaBHEHUU C JIBYMS TIEPEMEHHBIMHU.
77. |Pemenne 3418t ¢ IOMOTIRIo. 3 IIpoexrop, Cmpoums TpaduK JUHEHHOTO YPaBHEHHUS C ABYMsI IEPEMEHHBIMHU.
CHCTCM JIMHCHHBIX ypaBHCHHIH TIPC3CHTALMA. Pemrate crcteMsl AByX JTUHEHHBIX YPABHEHUH C ABYMS
MepEMEHHBIMHU.
Pewamsb TexcTOBBIC 33291, B KOTOPBIX CUCTEMA JABYX JTMHEHHBIX
yYpaBHEHUH C ABYMs IEPEMEHHBIMHU SIBISIETCS MAaTEMaTUUYECKON
MOJIEJIBIO PEATBHOIO MPOIIECCa, U HHTEPIIPETUPOBATH PE3YyJIbTaT
pelIeHUs] CUCTEMBI
78. |IloBTOpEHHE U cUCTEMATU3ALMS 1 Paznarounsbrit O600mUTh MTPUOOPETEHHBIC 3HAHUS, HABBIKA U YMEHUS 10 TEME

y4eOHOro Marepuaia.

MaTepual.

«CHCTEMBI JINHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMIY.




79.

Konmponvnaa paooma Ne 7 no
meme «CucTeMbl JUHEHHDBIX
yYPaBHeHHii ¢ AByMsI
nepeMeHHbIMH)

1 Pa3zgaTounsrii
Marepua.

HayuuTbcs npuMeHaTs pUOOpeTEeHHBIC 3HAHUS, YMEHUS,
HaBBIKH, B KOHKPETHOM eATEeIbHOCTH.

IToBTOpEHHUE M cUcTEeMaTH3AUA Y4eOHOro MarepuaJja. (5 4.)

80.

VYipaxHeHus 111 IOBTOPEHUS
Kypca 7 kiacca

4 Tpenax€pspl mis
YCTHOTI'O CU€Ta.

JlaTb BO3MOXHOCTb y4YalllUMCs: IPOBOJUTH UCCIIEIOBaHUS
CBSI3aHHBIC C U3YYEHUEM CBOMCTB ()YHKIIMIA, B TOM YHCIIE C
UCIIOJIb30BAaHUEM KOMIIBIOTEPA; Ha OCHOBE I'paMKOB U3YYEHHBIX
¢GbyHKIMH cTpouTh O0JIee CI0XKHBIE rpaduKN, OCO3HABATH
3HAYEHUE MATEMAaTUKH Ul TIOBCEIHEBHOM )KM3HU YEJIOBEKA.
[ToaBecTr NTOrU MO BHIOIHEHUIO IPOEKTHBIX padoT.
[Ipennonaraecmsie TEMBI:

1.CpaBHEHUS 110 MOAYIIO.

2.ANMMKBOTHBIC IpOOH.

3.TaliHbl IPOCTHIX YKCEN.

4.MatemaTtnueckue QpOKyChI.

5.Urpsl u cTparerus.

81.

Wtorosas koHTpoJsibHas paboTa
Ne8

1 Paznarounnin
Marepua.

O06001MTh TPUOOPETEHHBIE 3HAHUS, HABBIKM M YMEHUS 3a 7
kyacc. Hayuntbes npuMeHsITh MpUOOPETEHHBIE 3HAHUS, YMEHUS,

HaBbIKH, B KOHerTHOﬁ ACATCIBHOCTH.




IMoypounoe miaHupoBaHue 1o ajaredpe B 8 Kiaacce

Ne JlaTel
ypoka Conepxanne Kox-0 [IPOBEACHUA O6opynoBaHue OcHoBHbIe BUbI YueOHOH festenbHOCTH (YY)
(pa3nenbl, TEMbI) 4acoB
wiad | Qakr
IloBTOpenue 3a kype 7 kiaacca (3+1 yacos)
I'naBa |. PanuonanbHble Boipaxenus. (42 4acoB)
5. |PaunonanbHble 1pobu 1 IIpoexrop,
TIpe3eHTAIHSL.
6. |PaunonanbHbie 1pobu 1 Tpenax€pspl mis
YCTHOTO cuéTa.
7. |OcHOBHOE CBOWCTBO PAallMOHATIBLHOMN IpOOH 1 IIpoexrop,
TIpe3eHTAIIHSL.
8. |OcHOBHOE CBOWCTBO PallMOHATIBLHOMN IpOOH 1
Pacnosnasams 1envie pallioHaNbHBIE BBIPAXKEHUS,
9. |OcHOBHOE CBOMCTBO pallMOHaIbLHON JpodH 1 PazgaTounsrit JIpOOHbBIE pallOHAJIbHBIE BHIPAKEHUS, TIPUBOIUTD
MaTtepua. MIPUMEPBI TAKUX BBIPAKEHUH.
10. [CrnoxeHue U BHIYMTAHUE PAIIMOHATBHBIX 1 [TpoexTop,
npobeii ¢ 0TMHAKOBBIMY 3HAMEHATEIISIMU MpEe3eHTAaIHs.
11. [CrnoxeHue U BBIYUTAaHUE PALIMOHATIBHBIX 1 Pa3zpgarounsrit Dopmynuposams.:
Jpobeil ¢ 0JIMHAKOBBIMY 3HAMEHATEIISIMU Marepual onpedenenus:
12. |CnoxeHue U BBIYMTAaHUE PALIMOHATIBHBIX 1 palnOHaJILHOTO BBIPaXfeHH’Ia 5
Ipo6eii ¢ pasHBIMU 3HAMEHATEISIMH Tpoextop, ZIOTyCTUMBIX 3HAUEHHUIT IEPEMEHHOM, TOKIECTBEHHO
13. |CroxeHue ¥ BBIYUTAHUE PAIIMOHATBHBIX 1 [IPE3EHTaIHSL. PaBHBIX BHIPOKCHUH, TOKACCTBA,
npobeii ¢ pa3HBIMU 3HAMEHATEIISIMA PaBHOCHIIBHBIX ypaBHCHNH,
14. |CnoeHue U BHIYUTAHHE PALMOHATBHBIX 1 - patnoHANLHOTO ypaBHCHIA,
NPOGEit ¢ Pa3HBIMH 3HAMEHATEIMI CTEIEHU C HYJIEBBIM MTOKA3aTENIEM,
15, |CotorkenHe 1 BhMUTARME paLHOHANEREIX . MaTepua CTEIEeHH C TEIBIM OTPHIIATEILHBIM MTOKa3aTelIeM,
Npobeil ¢ pa3HBIMU 3HAMEHATENIIMU CTaHJIapTHOTO BHJA THCIIA,
CrnoxeHue ¥ BRIYUTAHNE PAITHOHATBHBIX = 0OpaTHOH NpONOPUKOHANLHOCTH;
16. ” pan 1 Paznarounsrit
ApOOGIt € asHLIMH SHAMCHATEIAMI Marcpual c601icmeéa; OCHOBHOE CBOMCTBO PAallMOHAIBHOM Ipo0H,
17. |(KonTpouabHasi pa6ora Ne 1 mo teme 1 PaspgaTounsrii CBOMCTBA CTEIIEHU C LEbIM NTOKA3aTENIEM, YPABHEHUN,
«PaumoHaJbHbIE IPOON» MaTepUall.




YMHOXEHHE U ACJICHUC pallUOHAJIBHBIX

18. . .
npobeii. BozBenenue panmoHansHoi 1podH B [IpoekTop,
CTECIICHb MpEe3eHTAaLUS.
YMHOXEHUE U JIeJIEHHUE PAllMOHAIBHBIX Tpenaxépsl st
19. npobeii. Bo3Benenue parmoHansHOM IpooH B YCTHOTI'O CU€Ta.
CTENEHb
5 YMHOXEHUE U JIeJIEHNE PAllMOHAIBHBIX
0. npobeii. Bo3Benenue parmoHansHOM IpooH B
CTEIIEHb Pa3zparounsrii
YMHOXKEHUE U JETIEHUE PAllMOHAIBHBIX Marepuanl
21. npob6eii. Bo3Benenue panmoHansHoOM 1podu B
CTEIICHb
ToxnecTBeHHbIE TpeoOpa3zoBaHus [IpoexTop,
22. |palMOHAJIbHBIX BBIPAKECHUN MpEe3EHTaLHS.
Tpenaxépsnl s
YCTHOI'O CU€TA.
23. |ToxnecTBeHHBIC TPEOOpPaA3OBAHMS Paznarounsin
palMOHAITBHBIX BBIPAKECHUN Marepual
24. |ToxnecTBeHHBIE TPEOOPA3OBAHMS Paznmarounsiin
palMOHAIbHBIX BBIPAKEHUN Marepuall.
25. |ToxnecTBeHHBIE IPEOOpPA3OBaAHUS Tpenax€psl nis
palMOHAIBHBIX BBIPAKEHUN YCTHOTO CU€Ta.
26. |ToxnmecTBeHHBIE TPEOOPA3OBAHMS Paznarounbri
palMOHAIbHBIX BBIPAKEHUN Marepuanl
27. |ToxnecTBeHHBIE TPEOOPA3OBAHMS Paznarounbri
palMOHAIbHBIX BBIPAKEHUN Marepuanl
28. |ToxnecTBeHHBIC IPEOOpPaA3OBaAHUS Paznarounsri
paIrMOHATBHBIX BBIPAKCHUN Marepuan
29 KonTtpoabnas pa6ora Ne 2 no Teme: T ———
«ToxnecTBeHHBIE IPEOOPA30OBAHUA
. Marepuan
PALMOHAJIBHBIX BbIPAKEHUID)
30. |PaBHOCHIIbHBIE YpaBHEHUA. PanlnoHanbHbIe IIpoekrop,
ypaBHEHUS MpE3CHTALMS.
31. |PaBHOcHIIbHBIE YpaBHEHUA. PanlnoHanbHbIe Pa3zgaTounsrit
ypaBHEHUS Marepua.
32. |PaBHOCHIIbHBIE YpaBHEHUA. PanlnoHanbHbIe Pa3zpaTounsrit
ypaBHEHUS Marepua.

k
yskIMK Yy = v

npasuia:
CIIOKCHUS,

BbIYUTAHUA,

YMHOKCHUS,

JIEJICHUST TPpoOeii,

BO3BEICHUS IPOOU B CTEIICHB;
ycnoeue paBeHCTBA IpOOU HYITIO.

ﬂOKas’bleal’nb CBOMCTBA CTEIIEHH C OCJIBIM ITOKAa3aTCICM.

Onucviéams rpau4ecKuil METO/1 pellieHUs ypaBHEHUH
C OJIHOM IIEPEMEHHOM.

IIpumensimv OCHOBHOE CBOMCTBO pallMOHAIBLHOM 1poOu
JUTSL COKpallleHusl U TIpeoOpa3zoBaHus ApoOei.

[TpuBOANTE 1pOOH K HOBOMY (00I1IEMY) 3HAMEHATEITIO.

Haxoauth cymmy, pasHOCTb, IPOU3BEICHUE U YACTHOE
TpoOei.

BrITIOTHATE TOXKIeCTBEHHBIE TTPEOOpPa30BaHUS
palOHaIbHBIX BBIPAKEHUH.
Pewams ypaBHEeHNS ¢ IEPEMEHHON B 3HAMEHATENE

Ipoowu.

Ilpumensimo CBOWCTBA CTETIEHHU C LIEJIBIM MOKa3aTeIeM
JUTsI IpeoOpa30BaHUsI BbIPaKEHUH.

3anucvieams 4ncaa B CTaHJApTHOM BHUJEC.




33. |CreneHb ¢ HENbIM OTPULIATENBHBIM 1 IIpoexrop, Buinoansams noctpoenue u ureHue rpapuka GyHKIuu
MIOKa3aTeIeM IIPE3EHTALIMSL. k
34. |CreneHb ¢ UENbIM OTPULIATENbHBIM 1 IIpoexrop, y= X
IIOKa3aTelneM IIPE3EHTALIMSL.
35. |CremneHs ¢ UEIbIM OTPUIIATEILHBIM 1
I10Ka3aTeleM
36. |CremneHs ¢ UEIbIM OTPUIIATEILHBIM 1 PasnmaTounsrit
I10Ka3aTelleM MaTtepua.
37. |CBoMCTBa CTEIIEHHU C IIEIBIM ITIOKa3aTeIeM 1 Tpenaxépsl st
YCTHOTI'O CU€Ta.
38. |CBoiicTBa CTENEHM C LIENBIM IIOKA3aTEIEM 1
39. |CBoiicTBa CTENEHM C LIENBIM IIOKA3aTEIEM 1 [Ipoexrop,
MIpe3eHTAalMSL.
40. |[CpoiicTBa CTENEHU C LIEIBbIM [T0KA3aTeIEM 1
PazgaTounsrit
41. |CBoiiCcTBa CTENEHU C LIEIBbIM [T0KA3aTeIEM 1 Marepuai.
k [TpoekTop,pe3eHT
42. Oyuknust Y =— u eé rpaduk 1 p p-1ip
X arusl.
43. _k 8 Paznarounsiin
OyHkIus Y =— u e€ rpapuk 1
X Marepua.
k. Tpenakepsl s
44. OyHkuus Yy =— u e€ rpapuk 1 p poI L
X YCTHOT'O CYETa.
K N i
45, |dynkums y=— u eé rpadux 1 Paznarounblit
X MaTepual.
46. |Koutpoabhas padora Ne 3 no teme: 1 PazgaTounsrit HayuuTbcst npuMeHATh NpUOOpEeTEeHHbIE 3HAHUS,
«PannoHa/IbHbIC YPABHCHUSD) MaTepual. YMEHMsI, HABBIKH, B KOHKPETHOM JEATEIbHOCTH.
I'nasa II . KBagpaTubie kopHu. JleficTBUTeIbHBIE YHCJIA. (25 YacoB)
— 7
47, (Dyfncum{ y=X 1 IIpoektop,
u e€ rpagux IIpe3EHTALMSL. Onucvieams: IOHSITHE MHOXKECTBA,
—— =
48. |DyHKnuiay = X 1 PazpgaTounsrit aneMeIgTa MHOMKCCTEA,
U e rpabuk MaTepHalL. CIIOCOOBI 3a7JaHNsI MHOXKECTB;




49. |DyHkuusay = X Tpenaxépsl s
u eé rpadux YCTHOT'O CUETA.
50. |KBagpaTHbie kKOpHH. ApupMETHUECKHIA IIpoexrop,
KBaJPAaTHBI KOPEHb MIpEe3CeHTAaLMS.
51. |KBaapartubie kopHH. ApudMeTHIeCKUi Paznarounsiit
KBaJpaTHBIA KOPEHb Marepuai.
52. |KBaapartnbie kopHH. ApudMeTHIeCKuit Tpenaxéppl 1ist
KBaJIpaTHbI KOPEHb YCTHOTI'O CU€Ta
53. |MHOXECTBO U €ro 3JIeMEHThI [IpoekTop,
MIpEe3EHTAIMSL. .
54, |MHOXK€ECTBO H €ro 2J€MEHTHI Tpenax€pspl mis
YCTHOT'O CUETA.
55. |[ToamuOXkecTBO. Onepariuu Haj [IpoexTop,
MHOXECTBAMHU Mpe3eHTalMsl.
56. |[ToamuOXecTBO. Oneparuu Haj PazgaTounsriit
MHOXECTBAMU Marepua.
57. |YucnoBele MHOXECTBA IIpoexrop,
IIPE3EHTALIMSL.
58. |YucnoBble MHOXECTBA Paznmarounsiin
Marepual.
59. |CaoiicTBa aprpMETHUECKOTO KBaIPATHOTO IIpoektop,
KOpHS MIpe3eHTalHsI
60. |CoiicTBa aprpMETHUECKOTO KBaIPATHOTO
KOpHSI Pa3zpaTounnrit
61. |CBoiicTBa apu(pMeTHUECKOTO KBaPATHOTO Marepua.
KOpHs Tpenaxéprl s
62. |CroiicTBa apu(pMETHIESCKOTO KBaIPATHOTO YCTHOTO cuéTa
KOpHS
63, TO)K)IeCTBej-IHBIe npeoOpa3oBaHus Tpoexop,
BBIPXKEHU, COIEPIKALUX KBaJAPATHbIE
KopHH Mpe3eHTalus
ToxnecTBeHHbIE TPeoOpa3zoBaHU Paznarounsri
64. BBIPAKECHU, COAEPIKAIINX KBaJAPATHbIE Marepuai.

KOPHHU

MHOXCCTBO HATYPAJIbHBIX YUCCII,

MHO>KECTBO LECJIBIX YHCECII,

MHOXCCTBO pallMOHAJIbHBIX YUCCII,

MHOXCCTBO HeﬁCTBHTCHBHBIX YHUCCII U CBA3U MEKIY
9TUMH YUCIIOBBIMH MHOKCCTBAMU,; CBA3b MCKIY
OECKOHEUHBIMU JACCATHYHBIMH I[pO6HMI/I U
palrOHaJIbHBIMHA, HPPAUOHAJIbHBIMU YHCJIaAMU.

Pacnosnaéams panuoHanbHbIE U UPPALUOHAILHBIE
4ucIa.

IIpuBOAUTE IPUMEPHI PALIMOHAIIBHBIX YUCEN U
UPPALMOHAIIBHBIX YUCEIL.

3anucvieams ¢ noMo1Ibo GOpMyIT CBOMCTBA JEHCTBUI C
NENCTBUTEIILHBIMU YHCIIAMHU.

Dopmynuposamo.:

onpeoeneHus:

KBaJIpaTHOT'O KOPHSI U3 YUCIIa, apu(PMETUYECKOTO
KBaJIpaTHOI'O KOPHS U3 YUCIIA,

PaBHBIX MHOKECTB,

IIOJIMHO>KECTBA,

NepeceyeHus MHOXKECTB,

00BbeTMHEHNSI MHOXKECTB;

. — 2
ceolicmea: GyHKUIUU Y = X°, apu(PMETHIECKOro

KBAJIPaTHOTO KOPHS, QYHKIMU Y =+/X .
Jloka3bIBaTh CBOICTBA apU(hMETHUECKOTO KBaAPaTHOTO
KODHSIL.

Cmpoump rpaduku GyHKIHA Y = X2 1 y= Jx.
IIpumensimoy OHATHE apUPMETHIECKOTO KBaJPATHOTO
KOPHS JJIs1 BBIYMCIICHUS 3HAaUEHUH BBIPAXKEHUH.
Ynpowamw BeIpaskeHus, conepxamye apupmMeTnaecKue
KBaJpaTHbIC KOPHHU.




ToxnecTBeHHbIE TPeoOpa3oBaHus

Pemates ypaBHEeHUS.

65. . 5
BBIPAXKECHU, COAEPIKALIUX KBaJPaTHbHIE 1 CpaBHMBaTh 3HaYEHUS BbIPAXKCHUI. BBINOIHATD
KOpHU peoOpa3oBaHue BBIPAKCHUN ¢ TPUMEHEHUEM
66 ToxnecTBeHHbIe TPpe0Opa3z0BaHU BBIHECEHUS MHOXKUTENS U3-T10]] 3HaKa KOPHS, BHECEHUS
" |BBIpaKECHMI, COAEPKAILUX KBAJPATHBIC 1 TpeHax€ppl 11 |MHOMKHUTEIA IO/ 3HAK KOPHSL.
KOpHU YCTHOTO CUéTa. BbInonHATE 0CBOOOXKACHNE OT UPPALMOHAILHOCTH B
67 TO)K,Z[CCTBGHHI)IC Hpeo6pagoBaH1/I;{ 3HaAMCHATECJIC I[pOGI/I, aHaJIn3 COOTHOLIECHUH MCKIAY
" |BBIpayKCHHUI, COJEPIKAIINX KBaAPATHbIE 1 YUCJIIOBBIMUA MHOKECTBAMHU U UX 3JIEMEHTAMHU
KOpHU
68. |DyHKuus Yy =+/X U eé rpaduk 1 [IpoekTop,
MIpe3eHTalMsL.
69. DOyHKIMA Y =+/X 1 €& rpaduk 1
Paznarounsin
70. | ®ynkus y =+/X U eé rpaduk 1 Matepuai.
KonTtpouabnas pa6ora Ne 4 no teme: .
71. «KBagpatubre kopuu. JeiicTBHTEIbHbIC 1 PazpgaTounsriit HayuuTbcst npuMeHATh TpUOOpETEHHBIE 3HAHUS,
qnc.naf pHu. Marepua. YMEHUS, HABBIKH, B KOHKPETHOU EeITEIbHOCTH.
I'nasa III. KBagpaTHble ypaBHeHus. (26 4acoB)
79 KBanparusie ypaBHeHUs. PerieHne HEMoJIHbIX 1 [TpoexTop, Pacnoznasame v TpUBOAUTH IPUMEPHI KBAIPATHBIX
" |KBaApaTHBIX YypaBHEHUU MpEe3eHTAaIHs. YpaBHEHU Pa3TMYHBIX BUAOB (TIOJTHBIX, HETIONHBIX,
73 KBanpatusie ypaBHeHUs. Penienne HernoaHbIxX 1 Tpenaxépol 1ist MPUBEIEHHBIX ), KBAJIPATHBIX TPEXUIICHOB.
" |KBagpaTHBIX YpaBHEHUI YCTHOTO CUéTa.
KBagparHsle ypaBHeHUs. Perienre HemoJIHbIX Pa3zgaTounsrit Onucvieamsb B 00111eM BUJIE PEIIEHUE HEMOJIHBIX
4. KBaJPaTHBIX YPaBHEHUM 1 Marepuall. KBaJpATHBIX YPaBHEHUM.
dopmyiia KOpHEN KBAIPaTHOTO YpaBHEHUS [TpoekTo
75. PMY p P yp 1 P P, Dopmynuposamy:
Mpe3eHTAaIHs. onpedeneiun;
76. |Popmyna KOpHEW KBapaTHOIO YpaBHEHUS 1 , } yPABHEHHS IEPBOi CTETICHT,
77. |PopmMyna KOpHEH KBapaTHOTO YpaBHEHUS 1 a3NaTOHBIN KBaJPaTHOTO YpPaBHEHUS;
Marepua. N
78. |®PopMyna KOpHe# KBaJpaTHOTO YPaBHEHHS 1 KBapaTHOTO TPEXICHa,
T B o JTMCKPUMHUHAHTA KBAJIPaTHOTO YPaBHEHUSI i KBaJIPATHOTO
eopema Buera OEKTO =
79. p 1 p p Tpéxunena,
ITPCSCHTAINA. KOpHS KBaJIPaTHOTO TPEXUNIeHa; OMKBAIPaTHOTO
80. Teopema Buera 1 Tpenaxépsl s YPaBHCHUS;

YCTHOTO CUETA.




81 Teopema Buera Pa3zpgaTounsrit
Marepual.
82, Koumponvnasa paboma Ne 5 no meme Paznarouneri
«Keaopammnuie ypasnenusn Marepual.
83. KBanpaThbiii TpéxuiieH [IpoekTop,
MpEe3CHTAaIHS.
84. KBanpatublii TpéxuiieH Pa3zpgaTounsrit
Marepual.
85. KBanpatublii TpéxuiieH [IpoekTop,
MPE3CHTAIHS.
86. |Pemenue ypaBHeHUM, CBOAAIIMXCS K [Ipoexrop,
KBaJPAaTHBHIM YPaBHEHUSIM MIPE3CHTAIIHS
87. Pemenue ypaBHeHuil, CBOOAIUXCA K
KBaJPATHBIM YPABHEHUSIM
88. |Pemenue ypaBHeHUH, CBOASAIIMXCS K .
KBaJPATHBIM YPABHEHUSIM Paznaroumsii
89. |Pemenue ypaBHeHUH, CBOASAIIMXCS K Matepual
KBaJPATHBIM YPABHEHUSIM
90. Pemenue ypaBHeHHMil, CBOAAIIUXCA K
KBaJPATHBIM YPABHEHUSIM
PannonansHble ypaBHEHHUS Kak
1. MaTeMaTUYeCKHe MO PeaTbHbIX
CUTYalUI [TpoekTop,
PanmionansHbIe ypaBHEHHS Kak Mpe3eHTAalUsl.
92. MaTeMaTUYeCKUE MOJIEIHN PEeATbHbBIX
CUTYyalHil
PannonanbHble ypaBHEHHS Kak
9. MaTeMaTUYeCKUe MOJIETH PeaTbHbIX
CUTYyaLUil
94, PanmonansHbIe ypaBHEHHS Kak T R——
MaTeMaTUYeCKUE MOJIEIHN PEeATbHbBIX
CUTYyalHil martepual.
95 PanvoHnaneHbIE ypaBHEHHS Kak

MAaTEMAaTHUYCCKUC MOACIIN peaJIBHbIX
CUTYyalHil

ce0ticmea KBaJIpaTHOTO TPEXUIICHA;
meopemy Buera n obpaTHyro el TeopeMy.

3anucwvlieams 1 0Ka3bIBaTh (HOPMYITy KOpHEH
KBaJPaTHOTO YPaBHEHUSI.

HccenenoBarh KOIMUECTBO KOPHEN KBaIPaTHOIO
ypaBHEHUS B 3aBUCUMOCTHU OT 3HAKA €r0 IUCKPUMHUHAHTA.

Jlokazvieams meopemol:

Buera (mpsimyto u o6patHyo),

0 pa3JI0KEHUU KBAJPATHOTO TPEXUICHA HA MHOXKHUTEIH, O
CBOWCTBE KBQ/IPATHOTO TPEXWICHA C OTPHULIATEIILHBIM
JTUCKPUMHUHAHTOM.

Onucvieams Ha IpUMEpPaX METO/1 3aMEHbI IEPEMEHHOM
JUIS peLIeHns] ypaBHEHUH.

Haxooums KOpHY KBaJIpaTHBIX YPaBHEHUH pa3IMYHbBIX
BH/JIOB.

[TpumensTs Teopemy Buera u oO6paTHyto e TeopemMy.
BrINoHATE pa3iioxkeHrne KBaIpaTHOrO TPEXUJICHA HA
MHOYUTEIH.

Haxonuts KOpHH ypaBHEHUH, KOTOPBIE CBOIATCS K
KBaJPaTHBIM.

CocTaBnsATh KBaJpaTHbIC YPABHEHUS U YPaBHEHUS,
CBOJIAIIMECS K KBAIPATHBIM,

SBJISIOIIMECS MATEMATUYECKUMH MOJIEIISIMU PEATTBHBIX
CUTYyalHit




PanmonansHbIe ypaBHEHHS KaK
96. [Ipoekrop,
MaTeMaTHYeCKHUe MOJIEIH PeabHbIX 1
. MIpe3eHTAaIHSL.
CUTYaIi
97. |Koumponawvnasa paooma Ne 6 no meme 1 PazpgaTounsrit Hayuuthbcst npuMeHsATh TPHOOPETCHHBIC 3HAHMS,
«IIpuMeHeHHEe KBAIPATHBIX YPABHEHMIH» MaTepual. YMEHUS, HABBIKH, B KOHKPETHOM JI€SITeIbHOCTH.
IToBTOpEHUE M cucTeMaTU3aNMs Y4eOHOro Mmatepuaja. (5 4.)
08. |YmpakHeHus 1Jig MOBTOpPEHUs Kypca 8 1 M O60061muTh TPUOOpPETEHHBIE 3HAHUS, HABBIKU U YMEHUS
KJjlacca 3a § KIiacc.
99. |YmpaxxHeHus Ui MOBTOPEHUS Kypca 8 1 JIM HayuuTbcst npuMeHATh NpUOOpETEHHbIC 3HAHUS,
KJjlacca YMEHUS, HABBIKH, B KOHKPETHOM EITeIIbHOCTH.
100. |YmpaskHeHus A HOBTOPEHUS Kypca 8 1 M
KJjlacca
101. |YuopakHeHus A HOBTOPEHHUS Kypca 8 1 JIM
KJjlacca
102. PazgaTounsrit
Hrorosasi koHTpOIbHAsi paboTa Ne7 1
Matepua.




IToypouHoe ni1anupoBanue 1o ajaredpe B 9 kiacce

Ne JlaTel
ypoka Conepxanne Kox-so MPOBCACHUS O6opynoBaHue OcHoBHbIe BUbI yueOHOH AesTenpHOCTH (YY)
(pa3zenbl, TEMbI) 4acoB
wiad | Qakr
IToBTOpenue 3a kypc 8 kiaacca (4 + 1 yacoB)
I'naBa |. HepaBencrBa. (20 yacoB)
6. |YucnoBbie HEpAaBEHCTBA 1
Ipoexkrop, Pacnosnasams v NPUBOANTH TPHUMEPHI YHCIIOBBIX
7.  |YucinoBble HEPAaBEHCTBA 1 MIpe3eHTalMSL. HepaBEHCTB,
HEpPaBEHCTB C MIEPEMEHHBIMU,
8.  |YucnoBbie HepaBeHCTBA 1 TpeHaméPH"ﬂM JMHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN, IBOMHBIX
YCTHO IO cuéTa. HEPABEHCTB.
9. |OcHOBHBIE CBOICTBA YNCIIOBbIX HEPABEHCTB 1 IIpoexrop,
[IpE3CHTALINA. Dopmynuposamy:
10. [OcHOBHBIE CBOMCTBA YUCITOBBIX HEPABEHCTB 1 PaznmaTounsrit onpeoenenus.; CpaBHEHNS IBYX YHUCEI,
MaTepHai. pelIeHNs HEPABEHCTBA C OJIHOM NepeMEHHOM,
11 CrnoxxeHue 1 yMHOKEHUE YHCIOBBIX ooexTto PaBHOCUJIBHBIX HEPABEHCTB,
" |HepaBeHCTB. OlICHMBaHUE 3HAYECHUS 1 n;)eseHTaI;’m pelIeHusI CUCTEMBI HEPABEHCTB C OJTHOM NIEPEMEHHOM,
BBIPAKCHUS ' o0JacTu ompeseNeHus BEIPaKEeHHS;
CrnoxeHne 1 yMHO)KEHUE YUCIIOBBIX
12. HepaBeHCTB. OlleHUBaHUE 3HAYCHUS 1 C80UCMBa YUCIIOBBIX HEPABEHCTB,
BBIPAKCHHS Paznarounsrit CJIOKEHHSI 1 YMHOXKEHHS YNCIIOBBIX HEPABEHCTB
CrnoxeHne 1 YMHO)KEHUE YHCIIOBBIX MaTepuain
13. HepaBeHCTB. OleHMBaHUE 3HAYCHUS 1 /[oka3vlieamy: CBOWCTBA YHCIOBBIX HEPABEHCTB,
BBIPAXKCHHS TEOPEMBI O CJI0’KEHUU U YMHOKEHUU YHCIOBBIX
14. [HepaBeHcTBa ¢ OJTHOM TTEPEMEHHOM 1 HEPaBEHCTB.
IIpoexrop,
15. |Pemenne HEPABEHCTB C OJHOMN MEPEMEHHOM. 1 Ipe3eHTaNus. Pewams nuHeliHbIe HEPABCHCTBA.
UncaoBbIe MTPOMEKYTKH
16. |PemreHne HEPaBEHCTB C OHOM IIEPEMEHHOIA. L PasaTowHA 3anuchIBaTh peIIeHUs] HEPABEHCTB M UX CUCTEM B BUJIE
UucioBble TPOMEKYTKH YHCIIOBBIX IPOMEXKYTKOB, 00bETUHEHUS,
17. |PemieHue HepaBEHCTB ¢ OAHOM IEPEMEHHOM. 1 Marepran HCPCCCICHMA TUCTIOBBIX ITPOMEKYTKOB.

HucnoBble IPOMEKYTKH




18. |Pemenue HepaBEHCTB C OJTHOW MEPEMEHHOM. 1 Paznarouneri Pemate cucremy HEpaBEHCTB C OTHOM MEPEMEHHOM.
YuClI0BbIE TIPOMEKYTKHU Marepuanl
19, |PelucHne HEPABEHCTB C OAHOI EPEMCHHOM. 1 PasaToHBI OneHuBaTh 3HaYEHNE BBIPAKEHMUSL.
YuciioBble IPOMEKYTKH Marepuan } §
C — — 0 N306pakaTh Ha KOOPIMHATHOM MPSIMOH 3a/laHHBIE
20. HCTEMbI JIMHEHHbIX HEPABEHCTB © OJHOMH pOeKTOp, HEPABEHCTRAMH YHCIIOBBIE IPOMEKYTKH
EpEMEHHOMN 1 MPE3EeHTALNSL.
CucTembl TUHEHHBIX HEPABEHCTB C OJHOU n
21. . Tpenaxépspl 11st
HEPEMEHHOM 1 N
YCTHOTO CUéTa.
= = PazgaTounsrit
22. |Cuctembl TMHEHHBIX HEPABEHCTB C OJTHOU
N 1 Marepuall.
MIEPEMEHHOMN
23. |Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOM 1
ICPEMCHHON PaznaTounbiii
24. |CucTtembl TMHEHHBIX HEPABEHCTB C OJHOU 1 MaTtepuan
MIEPEMEHHOMN
KonTposbnas padora Ne 1 mo teme N
25. Tpenaxépsol st
«HepaBeHcTBa U cHCTeMbl HEPABEHCTB C 1 N
N N YCTHOTO CUéTa.
OJHOM IepeMeHHOoN»
I'naBa Il . KBaaparnunas pynkumus. (35 yacos)
26 [ToBTOpEHME U paclIMpeHNE CBEAEHUN O TTpoexTop
. 1 L)
bynxun IIPE3EHTALIMSL.
[ToBTOpEHME M pacIMpeHUE CBEACHUN O Paznarounsbri
27. |pynkuun 1 Marepua. Onucvieams IOHATHE QYHKIUU KaK IPaBUIIa,
Tpenaxéprl s
N YCTaHABIIMBAIOIIETO CBS3b MEXKAY dJIEMEHTaMH JIBYX
YCTHOTO CU€Ta.
28. |CgoiicTBa GyHKIIUH 1 [TpoexTop, MHOKECTB.
IIPE3EHTALMSL.
29. |CaoiicTBa pyHKIIUK 1 PaznaTounsrit
MaTepual. Dopmynuposamu.:
30. |CgoiicTBa GpyHKINU 1 TpeHaxcepL{ JUTSt onpedenenus.
YCTHOTO CUéTra
31. |Kak mocrpouts rpaduk ¢pynkunuu y = Kf(X), 1 IIpoexTop, Hy71st GyHKIMHN;
eciu u3BecteH rpaduk Gyakimu y = f(X) MIPE3CHTAIVSL. .




MIPOMEXYTKOB 3HAKOTIOCTOSIHCTBA QYHKIIUH; (PYHKIIUH,

Bo3pacTaroliei (yObIBaroIeii) Ha MHOXKECTBE;

KBaJIpaTUYHOMN (DYHKIMH; KBapaTHOTO HEPABEHCTBA;

c680licmea KBaIpaTUIHON (PYHKITUH;

npasuia MOCTPOeHUS rpaduKoB QYHKIUH C ITOMOIIBIO

npeoOpazoBaHuil Buaa

Jx) = f(x) + b;

) = fix + a); f(x) = K(x).

Cmpoums Tpaduku QyHKIHMHA ¢ TOMOLIBIO

npeoOpa3oBaHMii BUJA

f(x) — fix) + b;

) = flx + a); f(x) = K(x).

Cmpoumps rpa@uK KBaIpaTUYHOW PYHKLIHH.

o rpaduky kBaspaTUYHON QYHKIIUN ONHICHIBATH €&

CBOMCTBA.

32. |Kak moctpouts rpaduk ¢pynknuu y = kf(x), Tpenaxépso! ns
eciu u3BecteH rpaduk Gyaximu y = f(X) YCTHOTO CYéTa.
33. |Kak mocrpouTts rpaduk ¢pyukunuu Yy = kf(X), ITpoexkTop,
ecau u3BecteH rpaduk Gyakumu y = f(x) MIPE3CHTAIHSL.
Kak noctpouts rpaduku 19112078
34. _ P Ep ¢ Pyrk [Ipoexrop,
y=f(x) +buy="f(x+a), eciiu ussecrexn
_ MIpe3eHTaIHsl.
rpaduk ¢pynknun Yy = f(X)
Kak K KU o
35, zl IIOCTPOUTH r_pa(bn U QyHKIUH N
y=f(x) +buy=1f(x +a), ecnu ussecren
_ Matepua.
rpaduk pynkuuu Y = f(x)
Kak noctpouts rpaduxu 19012071 .
36. _ p _p ¢ (ymx PaznaTounbiii
y=1f(x) + buy=f(x + a), ecnu uzBecren
" MaTepHai.
rpaduk Gynkuuu y = f(X)
Kak noctpouTts rpaduku 19012071
37. _ P _p b (pynkn [IpoekTop,
y =f(x) + buy = f(x + a), eciiu u3Becten
_ Mpe3eHTaIHs
rpaduk Gynkuuu y = f(X)
38. |KBagparmunas Qpynkius, e€ rpaduk u
CBOMCTBA Pa3zpgarounsrit
39. |KBagpatuunas Gyaknus, e€ rpadguk u MaTepua.
CBOMCTBA Tpenax€psl nis
40. |KBagpartuunas pyHkuus, €€ rpaduk u YCTHOTO CUET
CBOMCTBA
41. |KBagpartuyHas GyHkuus, e€ rpaduk u IIpoexTop,
CBOMCTBA MIpE3CHTALMS
KBagpatuunas Kuusi, e€ rpaduk u .
42 P ynxims, e€ rpac PasaTouHbIi
CBOWCTBA MaTeDHAT
43. |KBagparuunas ¢pyHkuus, e€ rpagux u puait
CBOMCTBA
44. |KoutpoabHasi padoTta Ne 2 o Teme: PasnmaTounsrii
«KBagparnynas GpyHkuusn) MaTepUall.
45 Pemnienne kBajipaTHBIX HEPABEHCTB
' IIpoexrop,
TIpe3eHTAalMSL.
46. |PeluicHHE KBaJPaTHBIX HEPABCHCTB

Tpenaxéppl 11t

Onucwviéams cXeMaTUYHOE PACIIONIOKEHUE apadoIbl




47. |Peiienue KBagpaTHBIX HEPABEHCTB 1 YCTHOT'O CUETa. OTHOCHUTEINIbHO OCH a0CIMCC B 3aBUCUMOCTHU OT 3HaKa
Pas aTouHER crapiero ko3 huuuenTa u TMCKpUMHUHAHTA
48. |PemeHne KBagpaTHBIX HEPABEHCTB 1 Marepual. P t FHCKD
COOTBETCTBYIOIIETO KBAJPATHOIO TPEXUIICHA.
49 Pemenne kBagpaTHBIX HEPABEHCTB )
' 1 Tpenaxépspl nis
YCTHOIO C4eTa. Pewams xBanpaTHbIE HEPABEHCTBA, UCIIOJIb3YsI CXEMY
50 Pemienne kBagpaTHbIX HEPABEHCTB Pa3narounsrit
: 1 MaTepHaI. pacroiokeHus mapadoiibl OTHOCUTEIBHO OCH abCIuCC.
CucreMsl ypaBHEHUH C IBYMsI IEPEMEHHBIMU
5L 1 Ilpoexrop, Onucviéams rpaUIecKUil METO PELLICHUS CUCTEMBI IBYX
IIPE3EHTALIMSL.
- paBHEHUH C IBYMs IEPEMEHHBIMU
52. |Cuctembl ypaBHEHUH C JBYMs IEPEMEHHBIMU 1 y y ’
METO/]] IOJICTAHOBKH M METOJI CIIOKEHUS JIJIsl pELICHUSI
53. |Cuctembl ypaBHEHUH C JBYMs [IEPEMEHHBIMU 1 ) CHCTEMBI TBYX YDABHEHHHA ¢ TBYMS TIEDEMEHHBIMH,
Tpenaxépsnl s
54. |Cuctembl ypaBHEHUH C JBYMs IEPEMEHHBIMU 1 YCTHOIO CU€Ta. OJIHO U3 KOTOPBIX HE SBJISETCS IMHEHHBIM.
Pa3zpgarounsrit
55. |CucTtemsl ypaBHEHUH C JBYMS IEPEMEHHBIMU 1 Marepua.
Pewams TexcTOBbBIE 337a4, B KOTOPBIX CHUCTEMA JIBYX
56. |CucTtembl ypaBHEHUH C JBYMS IEPEMEHHBIMU 1 yPaBHEHH ¢ IBYM IDEMEHHEIMHU SBIACTCS
57 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM TpoexTop MaTEMAaTUYECKON MOJEIIBIO PEAJIBHOTO TPOoLIECCa,
. o o )
BHEHUH BTOPOI! cTeneHn 1
YPaBHE opou crene IIpEe3eHTALUS. Y MHTEPIIPETUPOBATH PE3YJIbTAT PELICHHUS CUCTEMBI
58. |Pemienue 3a7a4 ¢ MOMOIIBIO CUCTEM 1 Tpenax€pspl 1ist
YpaBHEHUN BTOPOU CTEIICHU YCTHOIO CUY€Ta.
59. |Pemenue 3a1ay ¢ IOMOILIBIO CUCTEM 1 Paznarounsri
YpaBHEHU BTOPOU CTETICHU MaTepuall.
KonTposbHasi pabora Ne 3 mo reme: .
60. . . Pazmarounsbrit
«Pemenue ypaHeHuii u cucremM ypaBHeHUI 1
MaTepua.
¢ IBYMs NlepeMeHHbIMI)
I'nasa II1. DiemMeHTHI NPUKJIATHON MaTeMATUKHU. (20 4acoB)
61 MaremaTnueckoe MOIeIMpOBaHUE 1 [TpoekTop, Ilpusooumsv npumepsl: MaTEMaTHIECKUX MOJIETICH
' IIpE3EHTALMSL. peanbHBIX CUTYAINi; MPUKIIAAHBIX 3a71a4; TPUOIKEHHBIX




MaremMaTuueckoe MOACIINPOBAHUC

Tpenaxépol 1ist

BCINYHNH, UCIIOJIb30BaHUA KOM6I/IHaT0pHLIX paBHUJI CYMMBIL

62. 1 N . .
YCTHOTO cuéra. Y TIPOU3BEJICHUS;, CITyJYallHBIX COOBITHI, BKIIIOYAs
63 Maremaruueckoe MOACIUPOBAHKE 1 Pa3naToumnbIit JIOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; OTIHITOB C
: Marepuai. PaBHOBEPOSTHBIMHU UCXOJaMU; MTPEACTABICHUS
" CTAaTHCTUYECKUX JTAHHBIX B BUJIC TAOIUII, TUATPAMM,
[IponieHTHBIE pacyETHI IIpoexrop,
64. 1 rpaduKoOB; UCIIOIb30BAHUS
MIpE3CHTAIHS. . .
m BEpPOSITHOCTHBIX CBOMCTB OKPY>KAIOIIMX SBJICHUM.
65. [IpouentHbie pacuérsl 1 Dopmyauposams:
-~ Pazmarounsbrit i . .
II
66. POLICHTHBIC PACUCThI 1 arepra onpeoeneHus: aOCOMOTHON MOTPEITHOCTH, OTHOCUTEITHHON
Marepuall.
67. TIpHOIMIKEHHbIE BEIYMCIEHHS 1 MOTPENTHOCTH, JOCTOBEPHOT'O COOBITHS, HEBO3MOYKHOTO
TTonG - T COOBITHS; KJIIACCUUECKOE OPEIeTICHNE BEPOSITHOCTH,
68. PUOIKCHHBIC BBIYHCIICHIA 1 POCKTOD, npaesuna: KOM6I/IHaTOpH06 MpaBUJIO CYMMBI,
o = TTPC3CHTAMA. KOMOWHATOPHOE MPaBUJIO MTPOU3BEICHHUS.
69. CHOBHDIC IIpaBHJIa KOMONHATOPHKH 1 TpeHaxcepL{ AT Onucvieamp Tanbl PeIIeHUs TPUKIIAIHOM 3a1a4H.
YCTHOIO cHeTa. Iosicuamo u 3anucvliéams GOPMYITy CIOKHBIX POLIEHTOB.
20. OcCHOBHBIE TIPaBUJIa KOMOMHATOPUKH 1 PazngaTounsrit TIpOBOJKMTE POLEHTHBIE PACYETHI C HCTIOIb30BAHUEM
Marcpuai. CJIOKHBIX [IPOLIEHTOB.
71 OcHoBHBIE TIpaBUIIa KOMOUHATOPUKH 1 PazgaTounsrit Haxodums TOYHOCTb IIPUOIIKEHNUS 110 TaGIHUIIe
Matepuai. MPpUOMKEHHBIX 3HAYCHUH BeTMYMHBL. Mcronbp3oBaTh
72. YacroTa n BEPOATHOCTH CIIYUYAUHOTO COOBITHA 1 HpOGKTOp, pa3InYHbIE (l)OpMLI 3allUCU HpI/I6HI/I)KéHHOFO 3HAUYCHUS
NIPE3CHTAIIMS. Benn4UHbI. OLIeHUBATh NPUOIMKEHHOE 3HAUEHUE
73. YacToTa 1 BEpOSITHOCTH CIIY4aitHOTO COOBITHS 1 PazpgaTounbrii BEJTMYMHEL.
MaTtepua.
74.  |Knaccuueckoe onpesiesieHne BEpOITHOCTH 1
75. Krnaccuueckoe onpeneneHne BEposITHOCTH 1 IIpoexTop,
MpEe3eHTALINS.
76. Krnaccuueckoe onpeneneHne BEposITHOCTH 1 [TpoexTop,
MpEe3EeHTALMS
77. HauanbHble cBeIeHUSI O CTATUCTHKE 1
78. |HauanbHbIC CBEICHHS O CTaTUCTHUKE .
a 1 IIposooums OTBITHI CO CITy4allHBIMH UCX01aMH. [10sSCHITE
[IpoekTop, N
Y 3alUCHIBaTh (POPMYITY HAXOXKJACHUS YaCTOTHI CITy4aiiHOTO
79. HauanbHbie CBeICHUS O CTATUCTUKE TPE3ECHTAIIHS.
1 coObITHsI. ONUCHIBATH CTATUCTUYECKYIO OIICHKY




BEPOSITHOCTH ciiydaifHoro coobiTusi. Haxonuts
BEPOSITHOCTh CIIYIaHHOTO COOBITHS
B OIBITAX C PABHOBEPOSITHBIMU UCXOJAMHU.

Pa3znarounsrit Onucwviéams 3Tambl CTATUCTUYECKOTO HCCIEA0BAHUS.
80. |KonrpoubHas padora Ne 4 o reme:
. 1 MaTtepua Odopmisate nHGOPMAIUIO B BUJIE TAOIUI] U JHATPAMM.
«JJIeMeHTBI NPUKJIATHON MAaTEeMATHKI»
N3Bnekars undopmanmio u3 TabiauIl U JUArpamm.
HaxoauTh ¥ IpuBOANUTE IPUMEPHI UCIIOJIB30BAaHUS
CTaTHUCTUYECKUX XapaKTEPUCTHK COBOKYITHOCTHU JAHHBIX:
cpeaHee 3HaueHue, MoJa, pa3Max, MeJraHa BEIOOPKU
I'naea 4 17
YuciioBble N0OCTE10BATEILHOCTH
81. |YHucioBble TOCIENOBATEILHOCTH 1 [Ipoekrop, IIpusooums npumepul. IOCIENOBATEIbHOCTEN; YUCIOBBIX
TIpe3eHTAIIHSL. MOCIIEI0BATENBHOCTEH, B YACTHOCTH apu(MeTHIECKON 1
82.  |YwucioBbIE IOCIEN0BATEIBHOCTH 1 Paznmarounsbrit r€OMETPUYECKON POrPECCHid; UCITOIb30BaHUS
MaTtepuan MOCIIeIOBATENbHOCTEN B pealbHOMN KU3HU; 3a7a4, B
83. ApudmeTrndeckas mporpeccus 1 ITpoekrop, KOTOPBIX pacCMaTPUBAIOTCSI CYMMbI ¢ OECKOHEUHBIM
[PE3EHTaLS. YHCIIOM CIIaraeMbIX.
84. |Apudmernueckas nporpeccus 1 Onucvieams: IOHATHS TIOCJIE0BATEILHOCTH, YJIeHA
HI0CJIEI0BATEIbHOCTH; CIIOCOOBI 3a1aHUs
85. |Apudmernyeckas nporpeccus 1 Pa3narounsrit MIOCJIEZI0BATEIbHOCTH.
MaTtepuan Buviuucnsams 4neHsl IOCIEN0BATENBHOCTH, 3alaHHOM
86. |Apudmerndeckas mporpeccus 1 (hopmyIoitl n-ro wieHa Wik peKyppeHTHO.
Dopmynuposamn:
87. |Cymma n nepBbIX WIEHOB apu(MeTHYECKOM 1 [Ipoekrop, onpedeneHus: apu(pMeTUIECKON MPOrpeccum,
IIPOrpeccun IIPE3EHTALIMSL. TEOMETPUUECKOH MPOTPECCHH;
88. CyMMa N epBBIX WICHOB apu(hMETHIECKOM 1 C601iCMea IIIEHOB TEOMETPUUECKON U apru(hMETHIECKON
NPOrpECCUU Paznarounsbrit MPOTrPECCUi.
89. |Cymma n nepBbIX WIEHOB apu(MeTHYeCKOM 1 MaTepuan 3aoasame apupMETHUECKYIO U T€OMETPUUYECKYIO
IPOrPECCUU MIPOrPECCUU PEKYPPEHTHO.
90. [|['eomerpuueckas mporpeccus 1 I[Tpoektop, 3anucvisame u noscnames HOpMyIbl OOILETro YieHa
TIpE3EHTAaLMS. apuMeTUIECKON U TEOMETPUIECKON TPOTPECCHIA.
91. |TeomeTpuueckas Mporpeccus 1 3anucvieame u 0okasviéams: GOPMYIbI CYMMBI N IEPBBIX
Paznarounsbrit YJICHOB apu(PMETHIECKON ¥ T€OMETPHUIECKOM MPOTrPeCcCHit;
92.  |I'eomerpuueckas nporpeccus 1 MaTepuan (hopMyIIBI, BEIpaXKAIOIIME CBONCTBA WICHOB
apuMETUIECKON U TEOMETPUUIECKON TTPOTPECCHIA.
93. Cymma N nepBbIX WICHOB T€OMETPUUECKON 1 [TpoekTop, Buiuucnsasms cymmy 0€CKOHEUHOM TeOMEeTPUIECKON
IIPOrPECCUU IIpEe3EHTALMSL. MIPOrpeccuu, y KOTOpPOii




94. |CymMa N nepBbIX WICHOB T€OMETPHUYECKON 1 PaznaTtounsrii lg|<1.
POrpeccuu MaTepuan [IpencraBisaTh OeCKOHEUHbIE IEPUOIUYECKUE IPOOH B
05, Cymma 6eCKOHEYHOH TeOMETPUIECKOM IIpoextop, BHJIC OOBIKHOBCHHBIX
pOrpeccuu, y Kotopoi | q| < 1 1 npe3eHTanus.
6. CyMMa OE€CKOHEUHOM TeOMEeTPUIECKOM 1 Paznarounsbrit
porpeccuu, y Kotopoi | q| <1 Marepual
97. Kontpoubnas padora Ne 5 mo reme 1 PazpgaTounsrit
«UncjioBbIE MOCJIe10BATETbHOCTH) MaTepua
IloBTOpEeHUe U cucTeMaTH3aNus yueOHoro marepuaja. (5 4.)
98. |YmpaxHeHus /Ui MOBTOpPEHHs Kypca 9 O60061mUTh MPHOOPETEHHBIC 3HAHNS, HABBIKK 1 YMEHHS 32
KJjlacca 1 M 9 kiacc.
99. |YmpaxHeHHs /15 IOBTOPEHHS Kypea 9 1 M Hayuutscs HPUMEHATD npuoOpeTeHHbIC 3HAHUS, YMEHUS,
KIIacca HABBIKH, B KOHKPETHOU JIEATEILHOCTH.
100. |YmpakHeHus AJig HOBTOpPEHMs Kypca 9 1 JIM
KJlacca
101. |YmpakHeHus AJig NOBTOpPEHMs Kypca 9 1 JIM
KJlacca
102. HToroBasi koHTpoJILHAsSI padoTa Ne6 1 PazzaTourbi

MaTepuall.
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VII. Onucanue yue0HO — METOAMYECKOT0 H MATEPUATIBLHO - TEXHHYECKOr0 odecrneyeHusi 00pa30BaTeIbHOM AeATeJIbHOCTH

IleyaTHble mocoous:
®DenepalibHbII rocyAapCTBEHHBIN 00pa30BaTENIbHbIN cTaHIapT 00LIEro 00pa30BaHHUS.
[TpumepHbIe TporpaMMbl OCHOBHOTO 0011ero oOpa3oBanus. Matematuka.-(Ctanaaptsl Broporo nokojenus).-M: Ilpocsemenne, 2010.
VYcTHBIE 3aHATHS 110 MaTeMaTHUKe B cTapmux kiaccax. [locooue mis yunrens.A.S1.Kononos/ «Cronerue»/Mocksa, 1997
Obommaroniee NOBTOpeHHE B Kypce anreopsl ocHoBHoH mkoibl/ E.A.Cemenko/Kpacnonap:KyoI'y, 2002
OcHOBBI cTaTUCTHKHU U BeposiTHOCTH/ E.A.bynumoua/Mocksa: Jlpoda, 2008
MaremaTtuka B pe0ycax, KpoccBOpax, YaitHBopaax, kpunrorpammax, 7 kiaacc/C.C.Xynanasa/Mocksa: LlIkonbnas npecca, 2003 («bubanoTeka sxypHana
«Maremartuka B IIKOJIE» BbIT.23)
[Muaypun JI.®. 3a crpanunamu yaeouuka anredpst/ JI.@.[lnaypun. — M: IIpocsemenue, 1991.
dopMHUpoBaHUE BIYUCIUTEIHHBIX HABBIKOB Ha Ypokax MaTeMatuku 5-9 kiaccel/H.H. XneBHtok/ M.:Unekca, 2011

JInHus yueOHO-MeTOANYEeCKHX KOMILIEKTOB aBTOPOB
Anrebpa — 7 xiacc: y4eOHUK JUTsl yaanmxcst oomeo0pa3oBatenbHbIX yupexaeHuit/ A.I'. Mepsnsk, B.b.ITononckuii, M.C.Axup. — M.: Bearana — ['pad,
2012.
Anrebpa — 7 xacc: TUIaKTHISCKUE MaTepHalIbl: IIOCOOUE JIJIsl yJaIuxcsi o0reoopasoBaTenbHbIX yupexaenuii/ A.I'. Mep3sk, B.B.IlonoHckwid,
E.M.Pabunosuu, M.C.fkup. — M.: Berrana — I'pad, 2013.
Anrebpa — 7 xnacc: meroanueckoe nocooue/ E.B.byuiko, A.I'. Mep3nsik, B.b.Ilononckuii, M.C. Skup. — M.: Bentana — I'pad, 2013.
Anrebpa — 8 knacc: ydeOHUK A5 ydarmxcs ooueodpazoBatenbHbix yupexaenuit/ A.I'. Mepamsk, B.b.ITononckuii, M.C.Sxup. — M.: Benrana — I'pag,
2012.
Anrebpa — 8 kiacc:1MJaKTHUYECKUEe MaTeprabl: mocodbue s ydyammuxcs o0meo0pa3oBaTesbHbIX yupexxaeauid/ A.I'.Mep3nsk, B.b.ITononckui,
E.M.Pabunosuu, M.C.fkup. — M.: Bentana — I'pad, 2013.
Anrebpa — 8 knacc: meroandeckoe nocodue/ E.B.byiko, A.I'. Mep3nsk, B.b.ITononckuit, M.C.Skup. — M.: Benrana — I'pad, 2013.
Anrebpa — 9 kacc: yueOHHUK i1 ydamuxcst o01meoopazoBarenbHbix yupexaennit/ A.I'. Mepsmsik, B.b.Ilononckuii, M.C.fxup. — M.: Benrtana — I'pad,
2014.
Anrebpa — 9 kJacc: AMAAKTUYECKHE MaTepUaIbl: TOcoOme ISl ydanuxcs o0nieoOpazoBarenbHbIX yupexaenuid/ A.I.Mep3msik, B.b.Ilonorckuii,
E.M.Pa6bunosu4, M.C.fkup. — M.: Berrana — I'pad, 2014.
Anredpa — 9 knacc: meroanueckoe nocooue/ E.B.byuiko, A.I'. Mepansk, B.b.Ilononckuii, M.C.SIkup. — M.: Bentana — I'pad, 2014.

Texuuueckue cpeacrpa ooyuenus (cpeancrsa MKT) JdeMoHCTpalIMOHHBIE IOCOOUSI
1. HoytOyk. 1. Mogenu reoMeTpudecKux Quryp.
2. MynbTUMeTUIHHBIN POEKTOP. 2. Pazmarounslii MaTepual 1o paszaenam anreopst 7-9 ki




