I'OCY/IAPCTBEHHOE BIOTKETHOE OGIIE
YUYPEXK/IEHHUE «CPEHSS HIKOJIA M 15
MAKEEBKA» JIOHEIIKOH HAPOJHOM PE
(TBOY «CIII Ne 15 I.O.MAKEEBKA»)

Ha 3aceannm neparoruyeckoro copera Jup FBOY <f 0 I ”.S& 15 ' O.MAKEEBKA»
TIpotokon ot 26.08.2024 Ne | “\H ﬁ CeipuioBa

Ilpidi_casa 6.08. 2024 Ne: ﬁ

AGR
A

PABOYASI OCHOBHASI
OBPA3OBATEJIBHASI IPOTPAMMA
OCHOBHOI'O OBIIETO OEPA30OBAHMS

no ajareope

- JUIs yyamuxces 7-9 kinaccoB
(nepuon oOydenus 3 roma)




MMHHUCTEPCTBO OFPA3OBAHUSA 1 HAYKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKH
IT'OCYJAPCTBEHHOE BIO)KETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEXKJIEHUE «CPEJIHSS IIKOJIA Ne 15 TOPOJICKOTI'O OKPYT A
MAKEEBKA» JIOHEIIKOH HAPOJJHOM PECITYBJINKH
(I'BOY «CII Ne 15 I''O.MAKEEBKAY)

PACCMOTPEHO YTBepxKACHO
Ha 3acenannu mmegarormaeckoro coBera Hupexrop 'BOY «CII Ne 15 T"O.MAKEEBKA»
[Ipotokom ot 26.08.2024 Ne 1 H.B.CriprioBa
[Ipuka3z ot 26.08.2024 Ne
PABOYAS OCHOBHAASA

OBPA3OBATEJIBHASA ITPOT'PAMMA
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

mo ajareope

JUIsL ydamuxcs 7-9 kiaaccoB
(mepuon oOydenwus 3 roja)

Makeeska 2024 rox
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@enepanbHas paboyas mporpamma Mo yueOHomy mnpeamery «MaremaTrkay (0a30BbIi yPOBEHB)
(mpenMeTtHas oOnacTh «Marematuka W WHGOpPMATHKa») (J1ajieeé COOTBETCTBEHHO - MporpamMma Iio
MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAET MOSCHUTEIbHYIO 3aIIUCKY, COJIepKaHue 00yueHusl, IJIaHUpyeMbIe
pe3yabTaThl OCBOCHUS MPOTPaMMBI TI0 MaTeMaTHKeE, TEMAaTUIECKOE TNITAHMPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo martemaTuke i oOydarommxcs 5-9 kimaccoB paspaborana Ha ocHoBe PI'OC
O0OO. B mporpaMmMe 0o MaTeMaTHKE Y4YTE€Hbl UJAEHM U TMojoxkeHus KoHuenuuu pa3BUTUA
MaTeMaTh4deckoro oopasoBanus B Poccuiickoit deneparumu.

[IpenmeroM MareMaTWKH SIBISIOTCS  (yHAAMEHTAIbHBIE CTPYKTYPHl HAIIero Mupa -
IPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEHIINX, YCBAaUBAEMBIX B
HETOCPEACTBEHHOM OIIBITE, J0 JOCTaTOYHO CJIOXHBIX, HEOOXOMUMBIX Ul Pa3BUTHUA HAyYHBIX W
NPUKIAJHBIX uael). Maremaruueckue 3HaHUs 00€CleYMBalOT MOHMMAHUE IMPUHIUIIOB YCTPOWCTBA U
VCIIOJIb30BaHUsI COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIIPETALNIO COLUATIBHON, SKOHOMHUYECKOIA,
HNOJUTUYECKOH HH(QOpPMaLUH, NAlT BO3MOXKHOCTH BBINOJHATh PAacdy€Thl U COCTABIIATH AJITOPUTMBL,
HaXOJUTh U MPUMEHATH (YOPMYJIbI, BIAJCTh MPAKTHUCCKUMH MPUEMAMU T€OMETPHUUECKUX U3MEPEHUN 1
IOCTPOCHMH, YUTATh UH(OPMAIIO, IPEICTABICHHYIO B BUJE TaONMILl, [uarpaMM U rpadukoB, KHUTb B
YCIIOBUAX HEONPEAEIEHHOCTH U IOHUMATh BEPOSITHOCTHBINA XapakTep CIy4aiHbIX COOBITHIA.

N3yuenne mareMaTuku QopMHUpYyeT y OOydYaroLIMXCS MaTeMaTHYeCKHl CTHIIb MBbIIJICHHUS,
NPOSIBIIAIONINICS B ONpeAeIEHHBIX YMCTBEHHBIX HaBbIKax. OOyyaromuecs: OCBauBaIOT TakKue NPUEMBI U
METO/B! MBIIIICHUS, KaK MHAYKIUS U JeAYyKLUs, 0000IIeHNe U KOHKpPETHU3allus, aHaJlu3 U CHHTE3,
KJaccuuKkaus W cHcTeMaTtu3auus, alOcTparupoBaHue M aHajgorus. OOBEKTH MaTEeMaTUYECKHX
YMO3aKJIIO4YECHUN, MpPaBUIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHW3M JIOTUYECKMX IIOCTPOCHUH,
CIOCOOCTBYIOT BBIPaOOTKE yMEHHs (HOpMyIUpOBaTh, OOOCHOBHIBATh M JOKa3bIBaTh CYKICHUSA, TEM
caMbIM pa3BUBAIOT JIOTMYECKOE MBbIIIIeHHE. V3yueHne mareMaTuku obOecrieduBaeT (pOpMHpPOBAHUE
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHUS U BOCIUTAHUE YMEHHUH [JEHCTBOBAaTh IO 3aJaHHBIM
aJIrOpUTMaM, COBEPIIECHCTBOBATh N3BECTHBIE U KOHCTPYMPOBAaTh HOBBIE. B mponecce pemenus 3anad -
OCHOBOH Yy4eOHOH NesSTeNbHOCTH Ha YpOKaxX MaTeMaTHKH - Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAIHAS
CTOPOHBI MBIIUICHUS.

OOyuenue mMaTeMaTHKe JaéT BOZMOKHOCTh Pa3BUBaTh y 00YYAIOIIUXCS TOUHYIO, PAIIHOHAIBHYIO
U MH(QOPMATHBHYIO peub, YMEHHE OTOMpaTh Haubojee MNOAXOMAALIME S3bIKOBBIE, CHUMBOJIIMYECKHE,
rpaduvecKre CpeICcTBa IS BBIPAKCHUS CY>KACHUN M HATJISAHOTO UX MPEICTaBICHUS.

[lpy wm3yyeHMM MaTeMaTHUKU OCYHIECTBISETCA oOOIlee 3HAKOMCTBO € METOAAMHU IIO3HAHUS
JNENCTBUTENBHOCTH, IIPEICTABICHUSIMH O IIPEIMETE U METOAAX MAaTEMAaTHKHU, UX OTJIWYMHM OT METOJOB
JPYTUX €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHUsS MaTeMaTHKH JUIs
pELIEHNs HayYHbIX U IPUKJIAIHBIX 3a4a4.

[IpuoputeTHRIMU TIETIMU O0YUCHUSI MaTEMaTHUKeE B 5-9 Kitaccax sBISIOTCS:

dbopMUpOBaHUE ICHTPATBHBIX MATEMATHUYECKUX TMOHATHUH (YHCIIO, BEIHYMHA, T€OMETpPHYECKas
durypa, TmepeMeHHas, BEpPOSTHOCTb, (YHKIUSA), OOCCHEUYMBAIONINX  IPEEMCTBEHHOCTh U
MEPCIIEKTHBHOCTh MATEMATHUECKOTO 00Pa30BaHUS 00YIAFOIIUXCS;

noJiBeJIcHue OO0y4aroluxcs Ha JOCTYIIHOM JMJiS HHUX YPOBHE K OCO3HAHUIO B3aHMMOCBS3H
MaTeMaTHKHd M OKPYXAaloIllero Mupa, MOHMMAaHUE MaTeMaTHKH KaK YacTH OOIed KyJbTypbl
YeJI0BEYECTBA,

pa3BUTHE HMHTEUIEKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0OydaromMXcsi, MO3HaBaTEIbHOU
AaKTUBHOCTH, MHCCJIEIOBAaTEIbCKUX YMEHHM, KPUTUYHOCTH MBIIUJICHHUS, MHTEpeca K HU3YYEHHUIO
MaTEMAaTUKH,

dbopmupoBanre (YHKIMOHATBHOM MAaTeMaTH4YeCKOW TIPaMOTHOCTH: YMEHHUS pPAaclo3HaBaTh
MMPOSBJICHUA MATCMATUYCCKUX HOHHTHﬁ, OG’LGKTOB )41 3aKOHOMepHOCTCﬁ B PCAJIBbHBIX KHU3HCHHBIX
CUTyallUsiX © TpU MIYYEHUU JIPYyIHUX Y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOM€pHOCTeI>'I, (bOpMy.HI/IpOBaTb HUX Ha A3BIKC MaTCMAaTHKH U CO3JaBaThb MAaTCMAaTUYCCKUEC MOACIIN,
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MPUMEHSTh OCBOCHHBI MaTEeMAaTHUECKUN ammapar I PelieHUs MPaKTHKO-OPUEHTUPOBAHHBIX 3a]1ad,
UHTEPIPETUPOBATH U OLICHUBATH IMOJYYEHHbIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU COJIEpXaHMUA MPOrpaMMbl IO Maremathke B 5-9 kiaccax: «Uucna u
BBIYHCIICHUS», «ANTeOpay («AnreOpanvecKkue BBIpAXKEHUS», «YPaBHEHUS W HEPABEHCTBAY),
«Dynkuuny», «l'eomerpusi» («'eomerpuyeckne ¢Gurypel M UX CcBoicTBa», «M3MepeHue
FEOMETPUUECKUX BEIUYMH»), «BeposSTHOCT, W craTUCTHKa». JlaHHBIE JIMHUU Pa3BUBAIOTCS
napajieNbHo, KaXJash B COOTBETCTBHHM C COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBUCHUMO OJ[HA OT
JIPYyroM, a B TECHOM KOHTAKTE U B3aUMOJICHCTBHH.

Conmepxanue mporpamMMmbl IO  MaTeMaTHKe, pacmpenenéHHoe 1o rojgaM  oOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHUIHAIBHBIM BOMPOCAM
oOyyaromuecsi 0o0palajJuch HEOJHOKPATHO, YTOObI OBJAJEHUE MATEeMAaTHYECKUMHU TIOHATHUAMH U
HaBbIKAMHU OCYIIECTBIISJIOCH TOCTEAOBATENbHO M TOCTYNATENbHO, C COONIIOJIGHHEM TpUHIHUIA
IIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYAINCH B OOIIYIO CUCTEMY MaTeMaTHUYECKUX MPECTaBICHUN
0o0ydJaronuxcs, pacmupsis U yriayosss e€, o0paszys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremaTHKa SBISETCS 0043aTeIbHBIM YUEOHBIM MPEIMETOM Ha
YpPOBHE OCHOBHOTO 00mero oOpa3oBanus. B 5-9 kimaccax maremaTuka TPaguIlMOHHO HM3y4aeTCs B
paMKax cIeiyroIuX y4eOHbIX KypcoB: B 5-6 Kiaccax - Kypca «Martematukay, B 7-9 kiaccax - KypcoB
«Anrebpa» (BKJIOYAst JIEMEHTHI CTATUCTUKH M TEOPUHU BeposiTHOCTeH) U «I eomerpus». [Iporpammoii
110 MaTeMaTHKE BBOJUTCS CaMOCTOSTENIbHBIA yUeOHBIN Kypc «BeposTHOCTh M CTaTHCTUKAY.

OO01ee yncia0 YacoB, PEKOMEHJIOBAHHBIX JIJIi M3YYCHHS MaTeMaTUKH (0a30BBI ypOBEHB) Ha
YPOBHE OCHOBHOT0 00111ero oopasoBanus, - 952 yaca: B 5 knacce - 170 yacoB (5 yacoB B HezeNI0), B 6
kiacce - 170 gacoB (5 wacoB B Hezenmo), B 7 kiacce - 204 gaca (6 4acoB B Heeno), B 8 kiacce - 204
yaca (6 yacoB B HeJeN0), B 9 kitacce - 204 gaca (6 4acoB B HE/IETIO).

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OGHIEI'O OGPA3OBAHUA

M3ydeHne MaTeMaTHKU Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus HAIPaBJICHO HA JOCTH)KCHHE
OOy4YaromMMHUCS JINYHOCTHBIX, METAlpeIMETHbIX W IPEIAMETHBIX O00pa30BaTENbHBIX PE3YJIbTaTOB
OCBOCHHMSA y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS IIPOTPAMMBI 110 MaTEMATUKE XapaKTCPU3YIOTCA:

1) narpuornuyeckoe BocnuTanue:

IIPOSIBIECHUEM HMHTEpEca K IPOLUIOMY M HACTOSIIEMY POCCHHCKONM MAaTE€MaTHKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JOCTHIKCHMSM POCCUMCKMX MAaTE€MaTUKOB M POCCHUMCKOM MAaTeMAaTHYECKOM IIKOJBI, K
UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUH B JPYTrUX HayKax U MPUKIAJHBIX cepax;

2) rpakaaHcKoe H IyXOBHO-HPABCTBEHHOE BOCIUTAHMUE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TpaXkJaHMHA W pealu3aldd ero Ipas,
IPE/ICTaBICHNEM O MAaTEMaTHYeCKUX OCHOBAX (YHKIMOHMPOBAHMS PAa3IUUHBIX CTPYKTYp, SIBICHHIA,
IpoIenyp TPaKAAHCKOTO OO0IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHUIO
THYECKUX TPOOJEM, CBA3aHHBIX C NMPAKTUYECKHM TNPHUMEHEHHWEM IOCTIDKCHHH HAyKH, OCO3HAaHHEM
Ba)XHOCTHU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBoe BocnMTaHME:

YCTAaHOBKOW Ha aKTHBHOE Yy4YacTHE B PCIICHHH TPAKTHYECKUX 3a7ad MaTeMaTH4YeCKOH
HATPaBIEHHOCTH, OCO3HAHUEM BXHOCTA MAaTEMaTUYECKOT0 00pa30BaHUs HA MIPOTSIKCHUH BCEH JKU3HU
JUTSL YCTIEITHOM TTPO(ECCHOHALHON JAEATENBHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHH, OCO3HAHHBIM
BBIOOPOM U MTOCTPOSHHEM WHAMBHUYATbHON TPACKTOPHH 00pa30BaHUs U )KU3HEHHBIX TUIAHOB C YUETOM
JUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;
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4) screTrMuyecKkoe BOCHUTAHME:
CIIOCOGHOCTBIO K AMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MATEMaTHYECKHX 0OBEKTOB,
3a/1a4, peleH i, pacCy K IeHHH, yMEHUIO BUIETh MATEMaTHIECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) umeHHOCTH HAYYHOIrO MO3ZHAHMS:

OpUEHTAallel B [EATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayuYHbIX [pEACTaBICHUN 00
OCHOBHBIX  3aKOHOMEDHOCTSIX pa3BUTUs YEJIOBEKAa, NPHUPOJIBI U  OOIIeCTBAa, MOHHUMAHHEM
MaTeMaTUYeCKON HayKH Kak cepbl YeJIOBEUECKON NEesATENbHOCTH, STAaNoB €€ pa3BUTHS U 3HAUUMOCTH
JUTSL Pa3BUTHSI IUBWIM3AIMH, OBJIAJICHUEM SI3BIKOM MATEeMATHKU W MaTEeMAaTHUYECKOH KyIbTypoil Kak
CPEICTBOM IMO3HAHUS MUPA, OBJIAJICHUEM NIPOCTEUITMMH HAaBBIKAMU HCCIIEIOBATENLCKOM AEATEIbHOCTH;

6) ¢pusuueckoe BocuMTanme, (OPMHPOBAHME KYJbTYPbI 310POBbS M 3MOIHOHAJILHOIO
OJ1aronmoJryyms:

TOTOBHOCTLIO MPUMCHATH MATCMATHUYCCKUC 3HAHUA B HHTCPCCAX CBOCTO 3J0pPOBbiA, BCACHHA
3I0pOBOrO0 00Opasza XU3HHM (30pOBOE MHUTAHWE, COAIAHCHPOBAHHBIA PEKUM 3aHIATHH W OTIbIXA,
perynsipHas pu3ndeckasi aKTHBHOCTB), COOPMUPOBAHHOCTHIO HAaBbIKA pe(IECKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa IPyroro 4eJoBeKa,

7) sKkosiorn4ecKoe BOCIUTAHME:

OpHeHTaL{Heﬁ Ha TPUMCHCHUC MATCMATUUYCCKUX 3HAaHUHU IJId pelICHUs 3aaad B O6HaCTI/I
COXPaHHOCTH OKPYKAIOUIEH CPEIbI, TUTAHMPOBAHHUS TIOCTYIIKOB M OIIEHKH MX BO3MOYHBIX TTOCIIEICTBHI
JUISL OKPYKAIOWIEH CPEIbl, OCO3HAHMEM TI0OATBHOTO XapakTepa SKOJOTMYECKUX IPOOJIeEM M MyTel UX
penIenus;

8) amanTaumsi kK U3IMEHAIOIUMCS YCIIOBHSIM CONMAIBLHOI W IIPUPOTHOI CPebI:

TOTOBHOCTBIO K JECHCTBHSIM B YCIOBHSX HEONPEACIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4epe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YHUCIIE YMEHHUE YUYUTHCA Y IPYTUX JIIOJEH,
proOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIC 3HAHNUS, HABBIKM M KOMIIETEHIUH U3 OMbITA APYTHUX;

HEOOXOUMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAaHUH, B TOM uwucie (GOpMyInpoBaTh HJEH,
IOHATHUS, THIOTE3bl 00 OOBEKTaX M SABJICHMUSX, B TOM YHCIE pPaHEe HE H3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BBI30B, TPEOYIOIINNA KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS U JeHCTBUS, (OPMYINPOBATh
U OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrate ocBOCHUS POTrpaMMBbI IO MAaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
y oOyuatomierocss OyayT chOpMUpPOBaHBI METaNpPEIMETHBIE pPE3YNbTaThl, XapaKTEPHU3YIOLIHECs
OBJIA/ICHUEM YHUBEPCATHHBIMHU M03HABATEIIbHBIMA JCHCTBUSMU, YHHUBEPCAITbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMU M YHUBEPCATHHBIMHU PETYISATUBHBIMU ICHCTBHSIMHU.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS
ba3oBble Jlornyeckue 1eicTBUA:

BBISBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKH MAaTEeMAaTUYECKUX OOBEKTOB, MOHATHIA,
OTHOWICHUA MEXAy TOHATHAMH, (OpMyTUpoBaTh ONpeAeNeHUs TOHSATHH, YCTaHABIHMBATh
CYILIECTBEHHBIH MpPU3HAK KiIacCU(UKAIUKU, OCHOBAHMS i OOOOLIEHHS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIUMOIO aHAJIN3A;

BOCIIPUHUMATh, (opMynHpoBaTh W MpeoOpa3oBBIBATH CYXKACHUS: yTBEpAUTENbHbIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

BBISIBJISITH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (pakTax, TaHHBIX,
HaOJIOACHUSAX U YTBEPXKICHMSX, IpeanaraTb KPUTEPUH IS BBIABICHHS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHHUCM 3aKOHOB JIOTMKH, JACAYKTHBHBIX W HWHAYKTHUBHBIX

4
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YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;
pa3bupaTh J0Ka3aTelnbCTBA MAaTEMAaTUYECKMX YTBEPXKIEHUH (IpsMble M OT MPOTHBHOIO),
IPOBOJIUTH CAaMOCTOATEIBHO HECJOXKHBIE JI0Ka3aTeNbCTBA MAaTEeMAaTUYECKUX (PaKTOB, BBICTPAWBATh
apryMEeHTAaLUI0, IPUBOIUTH IPUMEPBI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;
BBIOMpATh CcHoco0 pemieHuss y4eOHOW 3agaun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB pELICHUS,
BbIOMpAaTh HanOOJIEEe MOAXOASIIMMI ¢ Y4ETOM CaMOCTOSITENBHO BBIIEICHHBIX KPUTEPHEB).

ba3zoBble ucciiegoBarebCckue JeHCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUA HWHCTPYMEHT TO3HaHWs, (HOpMyIupoBaTh
BOIIPOCHI, (UKCHPYIOLIUE MPOTHBOpEYHe, MpPoOIeMy, CaMOCTOSTENbHO YCTaHABIMBATh HCKOMOE U
JTaHHoe, POPMUPOBATH THIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

HpOBO,Z[I/ITI: II0 CaMOCTOATCIIBHO COCTaB.HeHHOMy nnaHy HGCHO)I(HBIﬁ 3KCHepI/IMeHT, HGGOHBI_HOG
MCCJICIOBAHME 10 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO 00BhEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0H;

CaMOCTOSITEIbHO (OpMYJIHpPOBaTh OOOOIICHWS W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
Ha6JIIOI[eHI/I5I, HUCCICAOBAaHUsA, OLCHUBATDH ,Z[OCTOBepHOCTB HOJIy‘-IeHHBIX pe3yanaTOB, BBIBOJIOB H
00001IeHNI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLIECCA, @ TAKKE BBIIBUIATh IMPEAINOJI0KEHUSI O €0
pa3BUTHH B HOBBIX YCJIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH HMH(OpMAINHU, AAHHBIX, HEOOXOAWMBIX JUIs
pelIeHHs 3a/1a4u;

BBIOMpATh, aHAJTM3UPOBATH, CHCTEMAaTH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIHIO PAa3THYHBIX
BUJOB U (pOPM IPECTABICHHUS;

BBIOMpaTh (hOpMy MpeacTaBIeHUs HHYOPMALMH U WILTIOCTPUPOBATh PEIIacMbIe 3aJadll CXEeMaMH,
IyarpaMMamu, HHOU TpauKoi M UX KOMOMHALUSMH;

OLICHUBATh HAAEKHOCTh WHGOPMAIMHM 10 KPUTEPHAM, NPEIIOKEHHBIM YYUTEIEM WIH
cOpPMyITHPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATDH U (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU OGI_I_ICHI/IH,
SCHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTax, JaBaTb
MIOSICHEHUS 110 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIy4YCHHBIA PE3yNIbTaT;

B XOJ€ OOCYXIEHHUs 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCYKIAa€MOH TEMbl, IMPOOJIEMBI,
pemaeMoix'I 3ala4r, BBICKA3bIBATb HJACHU, HALICJICHHBIC Ha TIIOHUCK PCHICHHUA, COIOCTAaBJISITb CBOU
CY)KICHHUSI C CYXACHHSIMH JPYIMX YYacTHMKOB JHallora, OOHapyXHBaTh pa3jildhe M CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPENCTaBISITh PEe3yAbTaThl pPELICHUS 3aJayd, OKCIIEPUMEHTa, HCCIeAOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4ETOM 3ajjad MpPE3eHTAllud M OCOOCHHOCTEH
ayJUTOpUH;

NOHMMAaTh M HCIOJB30BATh MNPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaJlbHOW pabOThI NpHU
pelIeHny yueOHbIX MaTeMaTHYeCKuX 3a/1ay;

NPUHUMATD LIEIb COBMECTHOM NIEATENbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOTHl,
pacrtpenenaTb BUIBI padOT, JTOTOBapUBAThCS, OOCYKIATh MPOIECC W Pe3yyibTaT padoThl, 0000mIaTh
MHEHMS HECKOJIbKUX JTIOACH;

Y4acTBOBATh B TPYIIOBBIX popMax paboThl (00CyX aeHHUS, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBbI
U JpyTHe), BBIMOJHATH CBOIO YacTh paOOThl M KOOPIAMHUPOBATH CBOM JCHCTBUS C JPYTUMH YJICHAMHU
KOMaH/Ibl, OLIEHWBATh KaueCTBO CBOETO BKJIaJia B OOIIUIA MPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y4yaCTHUKaMH B33.HMO,Z[€I>'ICTBH$I.

PerynsiTuBHbIe yHUBEPCAJIbHBbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:
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CaMOCTOSITENIFHO COCTaBJIATh IUIAH, aJTOPUTM peIIeHUs 3afaydl (WM €ro 4acTb), BBIOMpATh
Croco0 pelIeHus ¢ yu€ToM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIeHU ¢ y4ETOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

BIAQJIETh Crmoco0aMu CaMOMpPOBEPKU, CAMOKOHTPOJSI Tpollecca W pe3yibTara pPerieHHs
MaTeMaTH4YeCKOM 3a1adu;

nNpeaABuACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHUKHYTH IIpU PCUHICHUH 3aJladyd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWICHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa JAEATEIbHOCTH IIOCTABJIEHHOM MeNu U  YCJIOBHSM,
O6’b$ICH5ITI> NPpUYIUHBI AOCTHMXKCHUA WM HCIAOCTUIKCHHUA LCJINU, HAXOAHUTbH OI_HI/I6Ky, AaBaTb OILICHKY
pUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrpaMMbl MO MaTeMaTHKE MPEICTaBJICHbI MO ToJam
00y4YeHHs B CIEIYIONINX pa3/ieiax MporpaMMbl B paMKax OTACIbHBIX YUeOHBIX KypcoB: B 5-6 Kiaccax -
Kypca «Maremaruka», B 7-9 kimaccax - KypcoB «Anrebpa», «l'eomerpusin, «BeposTHOCTH u
CTaTUCTHUKA.

OEJIEPAJIBHASA PABOYASA TPOTPAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KNIACCAX

INOACHUTEJIBHASA 3ATINCKA

Anrebpa sBISETCS OJHUM H3 OIOPHBIX KYpCOB OCHOBHOTO 0O0mIIero o0pa3oBaHuUs: OHa
o0OecrieunBaeT M3Y4YEHHE APYTUX JUCUUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOOMMO JUIsl MPOAOIDKEHHS OOpa3oBaHUS U B TOBCEIHEBHOW IKHU3HH.
Pa3Butne y oOyuaronmxcs HayqHbIX MPEICTaBICHUN O MPOUCX0XKIEHUU U CYIIIHOCTH alredpandeckux
abcTpakuuii, croco0e OTpakeHUs MAaTeMaTHUECKOM HAayKOW SIBIEHHH M TPOIECCOB B MPHPOJE U
oOuiecTBe, pojii MaTeMaTHYECKOI0 MOAEIUPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MHPOBO33PEHHUS M KAayeCTB MBILIUICHUS, HEOOXOAUMBIX IJIs aJanTalud B
coBpeMeHHOM I poBoM ob1iecTBe. M3ydeHne anreOpsl oOecreynBaeT pa3BUTHE YMEHHS HAOIIOIaTh,
CpaBHUBaTh, HAaxXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHUA, CHOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBaTh CBOM JEWCTBHUS W BBIBOJBL, (OPMYIHPOBATH YTBEPKACHHUS.
OcBoenne kypca anreOpbl oOecreurnBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOy4arolluXcCs: OHHU
UCIONB3YIOT JENYKTUBHBIE UM UWHAYKTUBHBIE pACCyKIEHHUs, OOO0OLIeHHEe U KOHKPETHU3AlHIO,
abctparupoBaHue u aHaioruto. OOydeHue anreOpe TpEANONaraeT 3HAYUTENbHBIA  00BEM
CaMOCTOSITENIbHOM NeATENIbHOCTH 00yUYaroluXcsl, TO3TOMY CAMOCTOATEIbHOE PEIIeHHE 3a]1a4 SBISETCS
peanu3anuei 1esiTeIbHOCTHOTO MPUHLIUIIA 00YIeHUSI.

B cTpykType mporpamMmbl yueOHOTO Kypca «Anredpa» sl OCHOBHOTO oOIIero oOpa3oBaHMs
OCHOBHOE MECTO 3aHHMMAIOT COJEpP)KATeIbHO-METOANYECKHE JIMHUM: «Yucina M BBIYUCICHUSY,
«Anrebpandyeckue BBIpAKEHUS», «YpaBHEHUST M HepaBeHCTBa», «DyHkiun». Kaxmas w3 31X
COJIepKATEIbHO-METOJUUECKUX JIMHUI pPa3BUBAETCS Ha NPOTSDKEHUH TPEX JET HM3y4YeHHs Kypca,
B3aMMOJICHCTBYS C JAPYTMMHU €ro JHHUSIMH. B Xone wu3ydeHHs ydyeOHOro Kypca 0O0ydarommmcs
IPUXOIUTCS JTIOTUYECKH PacCyKAaTh, UCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B cBSA3M ¢ 3TUM
B [IPOrpaMMy y4eOHOTo Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTUKH, MTPEICTaBICHHBIE BO
BCEX OCHOBHBIX pazfielax MaTeMaTU4YecKoro oO0pa3oBaHUA U CHOCOOCTBYIOIIME OBJAJCHUIO
00y4aromyMHUCsT OCHOB YHHBEPCAJIHHOIO MaTeMaTUYeCKOro si3bika. ConmepikaTenbHOW U CTPYKTYpHOU
0COOEHHOCTBIO0 Y4eOHOT0 Kypca «Anredpay sSBISIETCS €ro HHTErPUPOBAHHBIN XapakKTep.

Conepxanne nuHUM «Yucla M BBIYUCICHHS» CIYXHT OCHOBOM ISl JalbHEHIIEro M3y4eHUs
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MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYaroIIMXCs JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHHUS MOJIb30BaThCSI AITOPUTMAMH, & TAK)KE MTPHOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMBIX
JUTSL TIOBCETHEBHOM *U3HU. Pa3BUTHE MOHITHS O YMCJIE HAa YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS
CBSI3aHO C pAIMOHAIBHBIMH M HMPPANUOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM IPEICTABICHUH O
JNEHCTBUTENILHOM YHCIE. 3aBEpIICHUE OCBOCHHUS YHCIOBOW JIMHMM OTHECEHO K CpeIHEMY o0ImemMy
00pa3zoBaHMIO.

ConepkaHue ABYX alreOpanuecKuX JHHHUHN - «Anredpandeckue BBIpAKCHUS» U «YPaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOydaIONMIMXCS MaTeMaTH4YecKoro —ammaparta,
HEOOXOOUMOro  JJi pelIeHHs] 3aJad  MaTeMaTUKH, CMEXHBIX TPEeIMETOB U  IPaKTUKO-
OPUEHTHPOBAaHHBIX 3ana4d. Ha ypoBHE OCHOBHOro o0mero o6pa3oBaHusi Y4eOHBI MaTepual
TPYNIHUPYETCsl BOKPYT pallMOHAIBHBIX BhIpaKeHHH. Anredpa AeMOHCTpUPYET 3HAUEHHE MaTeMaTHKHU
KaK s3bIKa JJI TIOCTPOSHUS MAaTeMaTUYECKUX MOJIENCH, OMMCAHUs MPOIECCOB U SBICHHUA PEaTbHOTO
mupa. B 3amaun oOydeHust anreOpe BXOIAT TaKXKe MAajibHEiilllee pa3BUTHE aJTOPUTMUYECKOTO
MBIIUICHHSI, HEOOXOIMMOT0, B YACTHOCTH, /IS OCBOCHUS Kypca MH()DOPMATUKH, U OBJIAJICHUE HABBIKAMH
NEAyKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBanue CHUMBOJBHBIX (OpPM CIOCOOCTBYET Ppa3BUTHUIO
BOOOpaKeHUsI, CIIOCOOHOCTEH K MaTEeMaTHIECKOMY TBOPYECTBY.

Conepkanne (QYHKIHMOHATBHO-TpA)UUECKONW JIMHUKM HAIlEJICHO Ha IOJTy4YeHHE O00y4YaroIUMHCS
3HaHMA O (YHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENTH JUIsi OMHCAHUS M HWCCICIOBAHUS
Pa3HOOOpPa3HBIX MPOIECCOB M SBICHUN B MpUpojae M obOmiecTBe. M3ydeHne marepuaina CrocoOCTByeT
Pa3BUTHIO y OOYYalOMIMXCS YMEHHS HCIOJIb30BaTh PA3IUYHBIC BBIPA3UTEIbHBIC CPEACTBA SI3bIKA
MaTeMaTUKHd - CJOBECHbIE, CHMBOJHMYECKHE, Trpaduueckue, BHOCUT BKJIad B (HOpMHUpOBaHUE
MPEJICTABICHUIA O POJIM MATEMATUKH B PA3BUTHH [IUBUIN3AIUU U KYJIbTYPHI.

CormacHo yyeOHOMY TutaHy B 7-9 kjaccax HW3ydaercs yueOHBIM Kypc «Amnredpa», KOTOPBII
BKIIIOUAET CIICAYIOIINE OCHOBHBIE pa3/iesibl coepkanus: «Uucna u BBIUUCICHUSY, «ANTeOpanuecKue
BBIpQXCHUS», «YpaBHEHUS U HEPABEHCTBaY», «DyHKIIUNY.

OO0mee 4KMCIO YacoB, PEKOMEHJOBAHHBIX Ui M3y4eHHsI yueOHOro kypca «Amnredpay», - 306
yacoB: B 7 kiacce - 102 gaca (3 yaca B Heneno), B 8 kiacce - 102 gaca (3 yaca B Hezenio), B 9 kiacce -
102 gaca (3 gaca B HeZEIO).

COJEP)KAHUE OBYYEHUA

7 KJIACC
Yuciia 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECSATUYHBIC, MEPEX0] OT OJHON (OpMBI 3amUcH IpoOel K IPYrow.
[loHATHE paLMOHATIBHOIO 4YHCIA, 3allUCh, CPaBHEHHE, YNOPSJA0YMBAHUE pPALMOHAIBHBIX YHCEIL.
Apudmernueckne ASHCTBUS C pallMOHAIBLHBIMU yuciaMu. PenieHue 3aqau U3 peaibHOM MPaKTHKH Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeJIeM: oTpeniesieHune, mpeodpazoBaHue
BBIPA)KEHUI1 Ha OCHOBE OINpENENIEeHNs, 3aUCh OONbIIMX yucel. [IpoLeHTsl, 3anuch NPOLEHTOB B BUJIE
Ipodu 1 1podu B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 33/1a4K Ha MPOLIEHTHI, PELICHUE 33a]a4 U3 pealbHOM
HPaKTUKH.

[IpumeHeHre TPU3HAKOB AETMMOCTH, PA3JIOKEHHE HA MHOKUTENN HaTypallbHBIX YUCE].

PeanibHble 3aBUCMMOCTH, B TOM UHUCIIE IpsiMasi U 0OpaTHas MPONOPLUOHAIBHOCTH.

Auredpanyeckue BbIpasKeHHUs

[lepemMeHHbIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHHS C TMepeMeHHOH. JlomycTumble 3HA4YeHUsA
TMEPCMCHHBIX. HpeﬂCTaBJIeHI/Ie 3aBUCUMOCTHU MCXKY BCIMYMHAMHU B BUIC (1)OpMy.HBI. Brruncienus mno
dopmynam. [IpeoOpa3zoBanue OyKBEHHBIX BBIPRXKEHUU, TOXJAECTBEHHO PaBHBIE BBIPAXEHUS, MpaBHIa
npeoOpa3oBaHUsl CyMM M IPOU3BEICHUN, MpaBHUa PACKPBITUS CKOOOK M MPUBEICHUS MOAOOHBIX
ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

Opnouwnensl W MHorowieHbl. CreneHb MHorowieHa. CrojkeHue, BBIYMTAHUE, YMHOXKEHHUE

7
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MHOTOWICHOB. @OpMyJIbl COKPAIEHHOIO YMHOXKEHUS: KBaJpaT CYMMBI U KBaapar pasHocTh. Dopmyiia
Pa3HOCTH KBaApaToB. Pa3iokeHne MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHUs M HEpaBEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHUs, IpaBUja NpPeoOpa3oBaHMs YypPaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUM.

JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOIrO ypaBHEHUS, PEIICHUE
JUHENHBIX ypaBHeHUH. CocTaBieHHE ypaBHEHUH 110 YCIOBUIO 3aJaud. PelleHne TEKCTOBBIX 3ajad C
MMOMONIBIO YPABHEHUH.

JluneliHOe ypaBHEHHE C JABYMs NEpeMEHHBIMH U ero rpadpuk. Cucrema IBYX JTHHEHHBIX
yYpaBHEHUH C ABYMS TIEPEMEHHBIMH. PerieHne cucTeM ypaBHEHHM CIOCOOOM IMOJCTaHOBKH. [IpuMepsr
pELIeHNs TEKCTOBBIX 3a/Ja4 C IIOMOIIIbIO CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunarta Touku Ha npssmoi. UuncioBble MpoMeXyTkU. PaccrossHue Mexay AByMsl TOUKaMH
KOOPJAUHATHOM MPSIMOIA.

[IpsimoyronpHas cucrema kKoopauHaT, ocu Ox u Oy. AOcmucca W OpAMHATa TOYKM Ha
KoopanHaTHOH miockoctH. Ilpumepsl rpadgukos, 3anaHHbIX (popMmynaMu. UTeHne rpagKoB peanbHbIX
3apucumocteil. Ilonsatue ¢pynkunu. I'paduk ¢pynkumu. CpoiictBa ¢yHkuuid. Jlunelinas ¢yHkums, eé
rpaduk. 'paduk byakumu y = [x|. ['padudeckoe pemnieHne TMHEHHBIX YPaBHEHUH M CUCTEM JIMHEWHBIX
YpaBHEHUU.

8 KUIIACC
Yucaa ¥ BLIYUCIEHUS
KBanmparueiii kopeHb wu3 umcna. [lonarme 00 wuppanuoHaqibHOM uwncie. JlecsaTuuHbIe
NPUOJIMDKEHUST WPpAIMOHANBHBIX 4ucen. CBoicTBa apu(METHYECKUX KBAJPATHBIX KOPHEH W HX
MPUMEHEHHE K TPe00pa30BaHUIO YUCIOBBIX BBHIPAXKCHUI U BRIYHCICHUSIM. [[efiCTBUTENLHBIE YUCITA.
CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3alUCh YUCTA.

Aaredpanyeckue BbIpasKeHHUs

KBanpaTHblii TpEXuiieH, pa3ioKeHUE KBaJPAaTHOTO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckas q1poo6s. OCHOBHOE CBOWCTBO aynreOpandeckoit apodu. CrokeHue, BhIUUTAHHE,
YMHOXXEHUE, JeTIeHHEe anreOpanyeckux Apooeil. ParonanbHbie BRIpaKeHHs U UX TpeoOpa3oBaHue.

YpaBHeHUs M HEPaABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHM, CBOJAIIMXCA K JIMHEHHBIM M KBaapaTHbIM. [lpocreiimme apoOHO-palmoHaNIbHbIE
YpaBHEHUS.

I'paduueckas uHTEprpeTanysi ypaBHEHMA C JBYMS IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
ypaBHEHUN C AByMsA NepeMeHHbIMU. [Ipumepsl pelieHuss CUCTEM HEIWHEWHBIX YPAaBHEHUU C JIBYMS
NIEPEMEHHBIMH.

Pemenre TekCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOW nepeMeHHON. PaBHOCWIIBHOCTB
HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJHOU MepeMeHHON. CHUCTeMbl JTMHEWHBIX HEPABEHCTB C OJIHOM
[IEPEMEHHOM.

DOyHKIUHA

[onsarue ¢pynkuuu. O6nacTs onpeaeneHust © MHOXeCTBO 3HaueHHH pyHkuu. CriocoOb! 3a1aHus
G yHKIIHA.

I'padux pynkiuu. Urenue cBoicTB (yHKIMH 1o e€ rpaduky. [Ipumepsl rpagukoB (yHKIHH,
OTPaKAIOIIUX pealIbHbIE MPOLIECCHI.

OyHKIMH, ONUCHIBAIOIINE TPSIMYIO U 00paTHYIO MPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, UX I'padUKy.
Oyrkiun y = x°, y = x°, y = x, y=|x|. ['paduueckoe pelieHre YpaBHEHUI I CHCTEM yPaBHEHHIA.
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9 KJIACC
Yucaa ¥ BLIYUCIEHUS

PannonanbHbIe YnClia, HPPAMOHATBHBIE YUCIIA, KOHEUYHbIE U OECKOHEUHBIE IECATUYHBIC IPOOH.
MHOXECTBO JEHCTBUTEIBHBIX YHCEI, NCUCTBUTEIbHBIC YHCIAa KaK OCCKOHEYHBIC JCCITHYHBIC JPOOH.
B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YMCET U KOOPAMHATHOU
MPSMOM.

CpaBHenue JIEACTBUTEIILHBIX YMCEIT, apudmeTnyeckue JIeHCTBUSA
C JICHCTBUTEIBHEIMA YK CIIaAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, TUTEILHOCTH MIPOILIECCOB B OKPYIKAIOIIEM MUPE.

[Tpubmx€HHOE 3HAYCHHNE BEIMYMHBI, TOUHOCTH NpuoOmkenus. Oxpyrienne uncen. [Ipukunka u
OIICHKA PE3YJIbTAaTOB BHIUMCICHUN.

YpaBHeHUs] 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHBIM.

KBagpaTtHoe ypaBHeHue. Pelienue ypaBHEHHMH, CBOISAIIMXCS K KBaApaTHbIM. bukBampaTHOe
ypaBHeHue. IIpumepsl pelleHus ypaBHEHMM TpPETbed M YETBEPTOM CTEIECHEM pa3IOKEHUEM Ha
MHOKHTEIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHWH. PeleHne TEKCTOBBIX 3agad airedpanydyecKum
METOJIOM.

VYpaBHeHUE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenne cuctem IByX JTMHEHHBIX YpaBHEHUH
C IBYMs NEPEMECHHBIMU. PellleHne CucTeM ByX YpaBHEHMM, OAHO U3 KOTOPBIX JIMHEWHOE, a JPYroe -
BTOpOH crerneHu. ['paduueckas MHTEpIIpeTaus CUCTEMBI YPaBHEHUI ¢ ABYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne nTMHEMHBIX HEPABEHCTB C OJHOM MepeMeHHOM. Penienue cucteM JTIMHEHHBIX HEPABEHCTB
¢ onHoM nepemenHol. KBagparHbie HepaBeHCTBa. ['paduueckast HHTEpIpeTanus HEPAaBEHCTB U CUCTEM
HEPABEHCTB C ABYMs IEPEMECHHBIMHU.

DOyHKIUHA

KBaaparnunas ynkius, e€ rpaduk u cBoiicta. [lapabosa, KoopauHATHI BEPIIUHBI TTapaloTHl,
0Chb CUMMETpPHUHU NTapadoIIbI.

I'padukn GyHKimii: y = hx, y = & + b, y = y =x’,y = jx, y = [X|, 1 HX cBoiicTBa.
YucioBble MOCIEI0BATEIBLHOCTH U NPOrPeccuu

[loHssTHE YHMCIOBOM TOCIEAOBATEIBHOCTU. 3aJaHHUE TOCJIEIOBATEIBHOCTH PEKYPPEHTHOU
dopmynoit u popmysoi n -ro wieHa.

ApudmeTrnueckas U reoMmeTpuyeckas nporpeccuu. @opmyisl # -ro yjieHa
apru(METHUECKON U TeOMETPUUYECKON MPOrPeCcCHil, CyMMBI NIEPBBIX 7 YJICHOB.

N3o0paxkeHne dineHOB apu(METHYECKOH W TEOMETPUYECKOW TMPOrpeccHil TouykamMH Ha
KOOpPJMHATHOM IIOCKOCTH. JINHENHBII U SKCIIOHEHIIMATIBHBIA pocT. CI10KHBIE IPOLIEHTHI.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenMeTHBIE pe3yabTaThl OCBOECHUS IPOrpaMMBbl yUeOHOT0 Kypca K KOHITy o0ydeHus B 7 Kjacce:

Yucsa ¥ BbIYUCICHUSA

BbimonHsATe, couyeTass YCTHbIE M NHCbMEHHbIE NpPUEMBI, apudMeTHdecKue MACUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHMsI YMCIOBBIX BBIPAXKEHUU, MPUMEHSTHh pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAYCHUH APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.

[TepexoauTh OT OIHOM (HOPMBI 3aMMKUCH YKCEN K APYroi (mpeoOpa3oBhIBATh AECATUIHYIO IpOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOUMUBATH PAllIOHATIbHBIC YHCIA.

OxpyrisTh yucna.

BbINOMHATE NPUKUAKY U OIEHKY pe3yjibTaTa BbIYMCIEHUHN, OLIEHKY 3HAYeHWIl YHCIOBBIX

9
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BBIPAKCHUM. BBINOIHATE JENCTBUS CO CTEIIEHSAMHU C HATypaJIbHBIMU ITOKA3aTEIISMHU.

[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENH HaTypaJIbHBIX YUCEIL.

Pemlate  mpakTHKO-OPUEHTUPOBAHHBIE  3aJa4yd, CBS3aHHbBIE C OTHOIUCHUEM  BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMM, MHTEPIPETUPOBATH PE3yJbTAaThl PELICHMs 3amad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOHEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBare anreOpanyeckyl0 TEPMUHOJOTMIO M CHMBOJHUKY, HPUMEHSATh €€ B TMpolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxonuTh 3Ha4ueHNs OyKBEHHBIX BBIPAKCHUN MTPH 3a/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

BoimonHsaTe mpeoOpa3oBaHUs 1IEOT0 BBIPAXKEHHS] B MHOTOWIEH IPHUBEICHHUEM IOA00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINOTHATE YMHOXKEHUE OJHOUYIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYIEH, MPUMEHSThH
dbopMyIbI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISITh pa3ioKEeHHE MHOTOWIEHOB HAa MHOXHUTENN C MOMOIIBIO BHIHECEHHUS 3a CKOOKH
00IIer0 MHOXUTEIS, TPYMITUPOBKY CIIAraeMbIX, TPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensTh mpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUs Pa3IWYHBIX 33a]ad U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcrnonb30BaTh CBOWMCTBA CTEMEHEW C HATypajdbHBIMH IIOKa3aTeNsIMHU I TMpeoOpa3oBaHMs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA
Pewlats nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IIPUMEHss IpaBWiIa Iepexoja OT
MCXOJIHOTO YPaBHEHUS K PaBHOCUIIbHOMY eMy. IIpoBepsATh, ABIISIETCS JIM YUCIO KOPHEM YpaBHEHUSI.
[IpumensTh rpaduyeckre METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUNA U UX CHCTEM.
[TonGupate mpuMepsl Map YWCeN, SIBISIOMIMXCS PEIICHWEM JMHEHHOro YypaBHEHHSI C ABYMS
NIEPEMEHHBIMH.
Ctpouth B KOOPAWHATHOW IUIOCKOCTH IpadUK JTUHEHHOro ypaBHEHHUS C ABYMS NEPEMEHHBIMH,
MOJIb3YACH TpauKOM, MPUBOAUTH MPUMEPHI PEIICHUS YPaBHEHUS.
Pemate cucrembl ABYX JTMHEWHBIX YpaBHEHHH ¢ IBYMS IEPEMEHHBIMH, B TOM YHCJIE IPpaUIECKH.
CocTaBnsiTh U peliaTh JUHEHHOE YpaBHEHUE WJIM CHCTEMY JIMHEWMHBIX YPABHEHHU IO YCIOBHIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MOJIYYEHHBIN pe3ysbTar.

DOyHKIUHA

N3o06paxaTh Ha KOOPAMHATHOM NPSMOW TOYKH, COOTBETCTBYIOIIME 33/JlaHHBIM KOOpIMHATaM,
Jy4H, OTPE3KH, HHTEPBaJIbl, 3aIIUCHIBATH YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe.

OTmeyaTrh B KOOPAMHATHOM TIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH TpapuKu
nuHerHbIX QyHkIui. CTpouth rpaduk GyHKIUU y = |x|.

OnwuceiBaTh € MOMOLIbIO (YHKIMH HM3BECTHBIE 3aBUCHMOCTH MEXIY BEIHMUYMHAMH: CKOPOCTb,
BpEMsi, pacCTOSIHUE, IIeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIHLHOCTD, BpeMs, 00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Torumate Tpaduueckuit cmocod MpeACTaBICHUS W aHaIM3a HHPOPMAIUM, HW3BJICKATh |
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPAQHUKOB PEeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

[TpenmMeTHBIE pe3yabTaThl OCBOECHHUS IPOrpaMMBbl yueOHOTO Kypca K KOHITy oOydeHus B 8 kiacce:

Yucsa ¥ BbIYUCTCHUSA

Hcnonp30BaTh Ha4aabHBIEC IPEICTABICHNAS O MHOXKECTBE IEHCTBUTENBHBIX YUCEI AJI CPABHCHMUS,
OKPYTJICHHUS ¥ BBIYMCIICHUH, N300pakaTh IEHCTBUTEIbHbIC YHCIa TOUKAMU Ha KOOPAMHATHOMN MPSMOH.

[TpuMeHATh MOHATHE ApUPMETUYECKOrO KBAJPAaTHOIO KOPHS, HAaXOAMTh KBAJpaTHbIE KOPHHU,
UCTIONB3YS IPU HEOOXOAUMOCTHU KaJIbKYJISITOP, BBIIOIHATH MPEe0OpPa30BaHMs BEIPAKEHHUN, COEPKALIIX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBark 3amucu OOJBIIMX M MaJbIX YUCET C MOMOUIBIO JIECATHYHBIX ApoOei U cremneHei
yucia 10.
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Auredpanyeckue BbIpasKeHHUs

[TprMEHSTh IOHSTHE CTEIICHU C IEJIBIM ITOKa3aTelieM, BBITIOIHATEL MPeoOpa30BaHMs BEIPAKCHUH,
COJIEpIKaIINX CTENEHH C LETbIM TTOKa3aTEeNIeM.

BBITIOTHATE TOXKIECTBECHHBIC MPEOOPAa30BaHMs PAIMOHAIBHBIX BBIPAKEHUH Ha OCHOBE TMPABHII
NEHCTBUI HAJl MHOTOWICHAMH U aJIreOpandecKuMH IPOOsSMHU.

PackiapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOXKHUTEITH.

[IpumensTh MpeoOpa3oBaHUs BHIPAKCHHUHM I PEIICHHs PAa3IMYHBIX 3a7ad W3 MaTeMaTHKH,
CMEKHBIX MPEJIMETOB, U3 PEATbHON PAKTHKH.

YpaBHeHUs M HEpaBEHCTBA

Pemare nuHeElHBIE, KBagpAaTHBIE YPaBHEHUS U PAllMOHAIBHBIC YPaBHEHMS, CBOIAIIUECS K HUM,
CUCTEMBI IByX YPaBHEHHH C JBYMsI IEPEMEHHBIMHU.

[IpoBOaUTH MpoOCTEWIlIME HCCIEAOBAaHUS YpPAaBHEHUM M CUCTEM YpaBHEHUW, B TOM 4YHCIE C
OpUMEHeHHEM TpadUuecKuX TNpeACTaBICHUH (yCTaHABIMBATh, MUMEET JIM ypaBHEHHWE WM CUCTEMa
YPaBHEHMH PELICHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTb OT cOBECHOH (HOPMYIHPOBKHU 3a4auu K €€ anreOpandeckoid MOJENH C MOMOUIbIO
COCTAaBJICHUS YPABHECHMsI UM CUCTEMBI yPaBHEHUH, NHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTY4YEHHBIN pe3ynbTar.

[IpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB MJI CPAaBHEHUS, OLICHKH, DPEIIaTh JIMHCHHBIC
HEpaBEHCTBA C OJHON MEPEMEHHON M HMX CHUCTEMBI, JaBaTh IPaQHUUECKyI0 WILIIOCTPAIIMIO MHOXKECTBA
pEILICHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUUH

[ToHumaTh ¥ HMCHONB30BaTh (YHKIMOHAIBHBIE MOHATUSA U A3BIK (TEPMHUHBI, CUMBOJIMYECKUE
0003HauCHMsI), OMpPENENATh 3HAaueHUEe (DYHKIMHM IO 3HAYCHHIO apryMEHTa, ONpeAessITh CBOMCTBa
byakumm o e€ rpaduxy.

Crpouts rpaduku 31eMeHTapHbIX GYHKINUN BUA:
y=" y=x° y=x3y=Jx, y =|%]| onucsBaTh CBOHCTBA YHCIOBON QYHKIIH 110 &€ rpaduKy.

[TpenMeTHBIE pe3yabTaThl OCBOECHHUS IPOrpaMMBbl yueOHOT0 Kypca K KOHITy o0ydeHus B 9 kiacce:

Yucia ¥ BLIYMCICHHUA

CpaBHUBaTh U YIOPSA0YNBATH PALIMOHAIBHBIE U HPPALOHAIBHBIE YUCIIA.

BeinonHATe apudpmernyeckue AEWCTBUS C pallMOHAIBHBIMH UHUCIAMH, COYeTas YCTHbIE U
NUCbMEHHBIE TPUEMBI, BBHIIIOJIHATH BEIUMCIIEHUS] C UPPALMOHAIbHBIMU YHCIIAMHU.

HaxonuTte 3Ha4YeHMs CTENEHEH C LENbIMU IIOKA3aTelsiMM M KOPHEH, BBIYHCIATh 3HAYCHUS
YHCJIOBBIX BBIPAKEHUM.

OKpyrisaTh OEHCTBUTEIBHBIE YHCIIA, BBITOJIHATH INPUKUAKY PE3yJIbTaTa BBIYUCICHUH, OLCHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats nuHEHHBIE W KBAaJpaTHBIC YPAaBHEHUs, YPAaBHEHMS, CBOJAINMECS K HUM, IPOCTEHINNE
JIpOOHO-pallMOHANIbHBIE YPABHEHUS.

Pemlats cucreMbl [BYX JIMHEWHBIX YPAaBHEHUM C [BYMs IIEPEMEHHBIMH M CHCTEMBI JBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE SABJIACTCSA TMHEUHBIM.

Pemate TekcToBBIe 3aauM aNreOpandeckUM CIIOCOOOM C MOMOIIBIO COCTABICHUS YPaBHEHUS
VI CHCTEMBI IBYX YPAaBHEHUH C IBYMS IICPEMEHHBIMH.

[IpoBoauTh NPOCTEHIIME HCCICAOBAaHUS YPAaBHEHUNM M CHUCTEM YPaBHEHMU, B TOM YHCIIE C
IPUMEHEHHEM TIpadUuecKuX NpeACTaBIeHUN (yCTaHABIMBATh, UMEET JIM ypPaBHEHUE WIM CUCTEMaA
YPaBHEHUH pEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemiate nuHelHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300paXkaTh PEIIEHUE HEPAaBEHCTB
Ha YMCIJIOBOM IIPSIMOM, 3aIIMCHIBATh PEILICHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucremMpl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBaIPATHOE
HEpaBEHCTBO, M300paXkaTh PELICHUE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSIMOM, 3alUChIBATh PELICHHUE
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C TIOMOIIIbIO CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a/ad.

DOyHKIUUHA
Pacmo3HaBaTh (GyHKIMM W3y4eHHBIX BHIOB. [loKa3pIBaTh CXEMAaTHUYECKH pACIIOJIOKECHHE Ha
. o 2
KOOPMHATHOM IJIOCKOCTH TpaduKoB GYHKIMHN Bua: y = &x, y = fox + b, y=~,y=““+bx + ¢, y =

X3, ¥ = 4x, y = [X| B 3aBUCUMOCTH OT 3HAYCHHI KOIPPUIIUECHTOB, ONTUCHIBATH CBOMCTBA () yHKIIHIA.
Ctpouth 1 U300pakaTh CXeMATHUECKU TpaPUKU KBaAPATUYHBIX (DYHKIIHIA, OMUCHIBATH CBOMCTBA
KBaJPaTUYHBIX PYHKIUH 10 UX Tpadukam.
PacnoznaBate kBagpatnyHyro (yHKIMIO 10 (opMylie, MPUBOAUTH MPUMEPHl KBAIPATUIHBIX
GYHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHUHU.

YuciioBble MOCIE10BATEILHOCTH U NPOrPeccun

Pacno3naBaTh apupMeTHUECKyl0 U TEOMETPHUYECKYI0O MPOrpecCMu TMpHU pa3HbIX crocobax
3a/laHusl.

BbIONMHATE BBIYMCIIEHUS C HCIOJIb30BaHMEM (GOpMYyNI N-ro ujaeHa apupMeTH4YecKod U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbl MOCIeI0BAaTEIbHOCTH TOUKaMH Ha KOOPIUHATHON TIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHMCIOBBIMHM MOCJIEIOBATEIBHOCTSAMU, B TOM YHCIE 3aJaud M3
peaabHOM XU3HU (C UCTIONB30BAaHUEM KAITBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI).

12
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7 KJIACC
HaumMeropanwe pasiena (Temsr) | Komuuectso OcCHOBHBIE BUJIBI ICATETBHOCTH 00YJArOIITIXCSI
OCHOBHOE COJIepKaHne
Kypca 4acoB
Yucia ¥ BEIYUCIICHUS. 25

ParmonanbHbIe yncia

ITonsATHE panOHAIBHOTO
yucia. Apudmerndeckue
JEHUCTBUSI C palliOHATbHBIMU
yucinamu. CpaBHEHUE,
YIOPSAI0UMBAHUE
palOHAIbHBIX YUCE.
Crenenn

C HaTypalabHbIM
nokasareisiem. Pemenue
OCHOBHBIX 3aJ1a4 Ha IpooH,
IIPOLICHTBI U3 peaIbHOU
MIPaKTHKH.

[Ipu3Haku nenuMocTu,
Pa3JIOKEHUSI HA MHOXKUTEIN
HATypaJbHbIX YHCET.

CucTeMaTH3HPOBATH U 000TamaTh 3HAHUA 00 OOBIKHOBEHHBIX U
NECSITHYHBIX APOOsIX.

CpaBHUBATH H YHOPSIA0YMBATH APOOH, MpeoOpa3oBbIBAs IPU
HEO0OXOIMMOCTHU JECSITHYHBIC POOH B OOBIKHOBEHHBIC, OOLIKHOBCHHBIC B
NCCSITHYHBIC, B YACTHOCTH B OCCKOHEYHYIO JICCITHYHYIO IPOOB.
I[IpumeHSTH pa3HOOOpPa3HbIe CIOCOOBI U MPUEMBI BHIYUCIEHUSI
3HAUYEeHUI IPOOHBIX BbIPpAaKEHHH, COACPKANTUX OOBIKHOBEHHBIE 1
NecATUYHbIE poOu: 3aMEHTh IPU HEOOXOAUMOCTH JIECTUYHYIO APOOh
OOBIKHOBCHHOW ¥ OOBIKHOBEHHYIO JICCATUYHOM, IPUBOIUTH BRIPAXKECHUE K
¢dbopme, HarOosee ynoOHOI 1 BEIYMCIIEHUH, TpeoOpa3oBbIBaTh APOOHBIE
BBIPOKCHHUS HA YMHOXKEHUE M JICTICHHUE JCCITHYHBIX Apo0ei K JCHCTBHIM
C LEJIBIMU YUCIAMH.

[IpuBOANTH YMCI0BBIE U OYKBEeHHbIE IPUMEPBI CTCIICHH C
HATypaJIbHBIM TOKa3aTelleM, OOBICHSS 3HAUCHHUS] OCHOBAHUS CTETICHU U
[oKa3arellsl CTEIEHH, HaXOQUTh 3HAYEHUs CTETEeHeH Buaa a” (a - nroboe
paIMoHaIbHOE YHCIIO, 7 - HATYPabHOE YUCIIO).

13
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PeannHbBIE 3aBUCUMOCTH.
[Ipsimast 1 oOpaTHas
MPONOPIUOHATIBHOCTH

[loHuMAaTh CMBICIT 3aMKUCH OOJIBIINX YHCENT C TOMOUIBIO AECATUYHBIX
npoOeit u creneneit yucna 10, NpUMEHATh UX B PEAIbHBIX CUTYaLUsX.
[IpuMeHSTH IPU3HAKY JEIUMOCTH, Pa3I0KEHUS HA MHOXKUTETH
HATypaJIbHBIX YUCEIL.

PemaTh 3a1auM Ha YacTH, MPOLIEHTHI, IPONOPIUH, Ha HAXO0XKIECHHE
npo6u (TIPOIEHTa) OT BETUYHHBI i BETMYHHBI 10 €€ Ipo0u (MPOIICHTY),
npoOu (TIpOIIeHTa), KOTOPBIM COCTaBIIsICT OJHA BEJIMYUHA OT APYTOH.
I[IpuBoANTH, pa30MpaTh, OLIEHUBATH PA3TMUHBIC PEIICHUS, 3AITUCU
pELICHUI TEKCTOBBIX 3a7ady.

Pacno3HaBaTh M 00BSICHATH, OUPASICh HA OMPEACTICHUS, MPSIMO
MPOIOPLIMOHANIbHBIE U 00PaTHO MPOMOPIMOHATIFHBIE 3aBUCUMOCTH MEKIY
BEeJTMYMHAMU; MPUBOIAUTH MPUMEPBI dTHX 3aBHCUMOCTEH U3 pPEeaTbHOTO
MUpa, U3 IPYTUX y4EOHBIX MPEAMETOB.

PemiaTh IpakTHKO-OPUEHTUPOBAHHBIC 33124l HA IPOOH, MIPOLIEHTHI,
MPsIMYI0 U 00pPaTHYIO MTPOMOPLHOHAIBHOCTH, IPOMIOPLIUN

AnreOpanyecKue BHIPAKCHHS

27

byKkBeHHBIE BBIPAKEHUSL.
ITepemennsie. JlomycTumbie
3HAUEHUS IEPEMEHHBIX.
DOopMYIIBL.

OBJaneTs anreOpanvdecKoil TepMUHOJIOTHEH U CHMBOJIUKOW, MPUMEHSATH
e¢ B mpoliecce 0OCBOeHUs yueOHoro Matepuana. Haxoaurs 3Ha4eHUs
OYKBEHHBIX BBIPOKEHUHN MPHU 3aJJaHHBIX 3HAYEHUAX OYKB; BBIITOJIHATD
BBIUUCIICHUS 110 popMyiaM. BeINOHATH TpeoOpa3oBaHus 1IeI0ro
BBIPAYKCHHUSI B MHOTOWIEH MTPUBEACHUEM MOJIOOHBIX CIaraeMbiXx,
pacKpbeITHEM CKOOOK. BBINOJIHATH YMHOXKEHHUE OJHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX BBIPAKCHUH,
PacKphITHE CKOOOK 1
puUBeIeHNE TT0JOOHBIX
cnaraeMmbix. CBOMCTBa
CTETICHH C HATypaJIbHBIM
nokasaresneM. MHOrO4JIeHBI.
CrnoxxeHue, BEIYUTAHHUC,
YMHOXEHHE MHOTOWIECHOB.
DopMyIIbl COKpALIEHHOTO
yYMHOXEHHUS. Paznoxxenue
MHOTOYJICHOB Ha
MHO>KUTEH

Ha MHOTOYICH ¥ MHOTOYJIEHA HA MHOTOWICH, MPUMEHSITh ()OPMYJIbI
KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa3IoKEHNE MHOTOWICHOB HA MHOKHUTENH ITYTEM
BBIHECEHHSI 32 CKOOKH 00IIer0 MHOXKHUTES, IPUMEHEHUS (POPMYJIIBI
Pa3HOCTH KBapaTOB, POPMYI COKPAIIEHHOTO YMHOXKCHHUSI.

IpuMeHATH TpeoOpa3zoBaHNe MHOTOUICHOB JIJIsl pEILICHUS Pa3IMYHbIX
3a7a4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEabHOM MPAKTUKH.
3HAKOMUTBCS ¢ HCTOPHEl Pa3BUTH MaTEMAaTUKU
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YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, IpaBuia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUIIBHOCTh
YpaBHEHUM.
JIuneitHoe ypaBHEHUE

Pemarte JIMHEHOE ypaBHEHUE C OJHOM NIEPEMEHHON, NPUMEH A
MpaBHJIa [IEPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY €MY
6onee npocroro Buaa. [IpoBepsATs, SIBISETCS T KOHKPETHOE YHCIIO
KOPHEM YPaBHCHHS.

ITopOoupars npuMepsI nap YKCe, SBISIOMINXCS PELIEHUEM JTMHEHHOTO
YPaBHEHHUS C ABYMs IEPCMCHHBIMHU.

C OJIHOM IEPEMEHHOM,
pELLIECHUE JIMHENHBIX
ypaBHeHUU. Pemenue 3agau
C IOMOILBIO YPaBHEHUH.
JIuneitHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €r0
rpaduk. Cuctema AByx
JIMHEUHBIX YPAaBHEHUH C
JIBYMsI IIEPEMEHHBIMU

CTpouTh B KOOPIMHATHOM IIIOCKOCTU TpaUK JTUHEHHOTO YpaBHEHHS C
JIBYMsI IEPEMEHHBIMU; MOJIb3YACh TpaKOM, HPUBOAUTH MPUMeEPbI
pelIeHNs ypaBHEHUS.

HaxoauTh pemenune CUCTEMBI IBYX JIUHEHHBIX YPABHEHUM C IBYMSI
NIEPEMEHHBIMH.

CocTaBJAITH M pelIaTh YPABHEHNE WU CUCTEMY YPaBHEHHI 110
YCIIOBUIO 33]1a4M, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NOJIYYECHHBIN PE3yJIbTaT
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KoopauHaTsl 1 rpaduky.
OyHKIUU

24

Koopaunara Touku Ha
npsimMoit. Yucnossle
MPOMEXYTKH. Paccrosinue
MEXAY IBYMS TOUKaMU
KOOPJAUHATHOU MPSIMOIA.
IIpssMoyronbHas cucrema
KOOPJIHMHAT HA [JIOCKOCTH.
[Tpumeps! rpadukos,
3aJIaHHBIX (POPMYIIaMH.

MN300paxkaTh Ha KOOPAUHATHON MPSAMON TOUKH, COOTBETCTBYIOILNE
3aJJaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl; 3aIIUCHIBATH UX Ha
aNreOpandecKoM s3bIKE.

OTMeyaTh B KOOPANHATHON MJIOCKOCTH TOYKH I10 33JJaHHBIM
KOOpJAWHATaM; CTPOHUTH I'papUKU HECIOKHBIX 3aBUCIMOCTEHN, 3aJaHHBIX
dbopmyramMu, B TOM YHCIIE C TTOMOIIBIO0 UG POBBIX JIAOOPATOPHIA.
[IpuMeHSITh, H3y4aTh NPEeUMYIIECTBA, HHTEPIPETHPOBATH
rpadgudecKkuii crocod MpeACTaBICHHUS U aHAIM3a pa3HOO0pa3HOH
KHU3HEHHOH HH(pOpMAIIHH.

OcBauBathp MoHATHE PYHKINUU, OBJIAJIEBaTh (PYHKIIMOHATHHON
TEPMUHOJIOTHEN.

Pacno3naBarth JMHEHHYIO QyHKIUIO ) = kx + b,

Urenue rpaukoB peabHbIX
3aBUCHMOCTEH.

[onsarue Gpynkuuu. ['papux
¢dbynkuun. CBoiicTBa
¢bynkuunit. Jlunerinas
¢dbynakuwms. [Toctpoerue
rpaduka TUHEHHON
bynkuun. ['paduk GyHkmm
y=1"

ONMHUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUCHUH KOIPPHUIICHTOB
kwub.

Ctpouthb rpadpuku TUHEHHOW QYHKIIUN, QYHKIHH ) = | X |.
Hcnoan3oBaTh nM(ppoBhIe pecypcebl 1 TOCTPOSHUS TpadUKOB
GYHKIMA 1 U3y4EHUS UX CBOMCTB.

[IpuBOIUTE IPUMEPBI TMHENHBIX 3aBUCUMOCTEN B PEANIBHBIX IIPOLECCax
U SIBJICHUSX

17



denepanbHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

[ToBTOpenue u 06o0IIEHNE

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca 7
Kjacca, 0000IIeHne 3HaHUH

Bri0uparh, IpUMeHSITH OLIEHNBATH CIIOCOOBI CPABHEHUS YHCET,
BBIYHCIICHHH, TPe0Opa30BaHUi BhIPAKEHUM, PEIICHHS YPAaBHCHUM.
OcyuecTBASITH CAMOKOHTPOJIb BHITOJHIEMBIX JCHCTBUN U
CaMOTIPOBEPKY pe3yibTaTa BRIUUCICHUN, TPEoOpa30BaHUM,
IIOCTPOEHUM.

Pemate 3a5a4m U3 peanbHOU XKNU3HU, IPUMEHATh MaTeMaTHYeCKHe
SHAHHUA UIA pCIICHUA 3a0a4 U3 APYTrUuX IMpeaMeETOB.

Pemars TekcTOBBIE 32/1a4H, CPABHUBATh, BLIOUPATH CIIOCOOBI
peuienud 3agaqyu

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

102
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denepanbHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

8 KVIACC
OCHOBHBIE BU/IbI IEATEITBHOCTH 00Y4aIOLINXCS
HaumenoBanue pazzaena (temsl) | KonnuectBo AR A yHarom
OcHOBHOE coaepkaHue
Kypca 4acoB
Uucna u BIYMCIICHHUS. 15 KBanpaTHbIii KOpeHb U3

KBanpaTHble KOpHU

yucna. [lousrue 06
UPPALMOHATIEHOM YHCIIE.
JecsaTnanbie PUOIKCHHS
UPPALMOHATIBHBIX YUCEI.
JleWicTBUTEIBbHBIC YHCIIA.
CpaBHenue
JIEHCTBUTEIILHBIX YHCET.
YpaBHeHue BUIa ¥ =a.
CgoiicTBa apu(pMETHIECKHUX
KBaJPAaTHBIX KOPHEM.
[IpeoOpazoBaHue YUCTOBBIX
BBIPAXKEHUI, COJIEPHKALIUX
KBaJpaTHBIE KOPHHU

@DopMyJIMPOBATH ONpe/eJieHHe KBaIpaTHOTO KOPHS U3 YHUCIIA,
apuMeTHIecKoro KBaaparHoro KopHs. [l pumeHaTs oneparuio
M3BJICUCHUSI KBAJIPATHOTO KOPHS U3 YUCIIA, HCHOJb3YSl [IPU
HEO0OXOUMOCTH KAJbKYJIATOP. OueHnBaTh KBaJApaTHbIE KOPHU LIETIBIMU
YHUCIIaMHU U IECATUIHBIMU APOOSIMHU.

CpaBHHMBATB M YNOPSIA0UMBATH PAllMOHAIILHBIE U UPPALIOHATIbHBIE
YyuCIla, 3aIMCaHHbIE C TOMONIBIO KBAJPATHBIX KOPHEH.

MccaenoBaTh ypaBHEHHE X~ = @, HAXOUTH TOYHBIE W IIPHOTHKEHHBIC
KOpHH IIpH a > 0.

HccaenoBarh cBOiiCTBA KBaApaTHBIX KOPHEH, TPOBO/ISI YHCIOBBIC
OKCIIEPUMEHTHI C UCIIOJIb30BaHUEM KaIbKYJIATOpa (KOMIBIOTEPA).
Joka3pIBaTh cBOiicTBa apu(METHUCCKIX KBAPATHBIX KOPHEH;
NPUMEHSTh UX JJ1s peoOpa3oBaHus BeIpaKeHU. BHINOJIHATH
npeo0pa3oBaHus BbIPAXXECHUH, COJEPKALIMUX KBaIPATHBIE KOPHH.
BripaxkaTh mepeMeHHbIEe U3 TEOMETPUUECKUX U PU3NUECKUX (HOPMYIL.
Bo1uncjasaTs 3HAYEHUs BHIPAXKEHUH, COJEPKALIMX KBaJAPATHBIE KOPHH,
HCIOJIB3YS MPU HEOOXOIUMOCTH KaIbKYISTOP.
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denepanbHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

Hcnonb3o0BaTh B X0/1€ pELLICHNUS 3a]a4 AJIEMEHTAapHbIE IPECTaBICHHUS,
CBSI3aHHBIE C MPUOIMKEHHBIMY 3HAYEHUSMH BEJTUYMH.
3HAKOMMTBCS € HCTOPHE pPa3BUTHSI MATEMaTUKU

Uucna u BeraucieHus. CTEIeHsb ¢
L CJIBIM ITOKa3aTCIEM

CTeneHb ¢ IEIbIM
MOKa3aTeJIeM.

CranpapTHas 3aIUCh YHCIIA.
Pa3mepst 06beKTOB
OKpYXaroIero Mupa (ot
3JIEMEHTAPHBIX YACTHIL 10
KOCMHUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIeM MUDE.
CBoiicTBa CTENEHHU C LIEJIBIM
IOKa3aTelieM

®opMyJIMPOBATH ONpeeIeHHe CTEIIEHNU C LIEJIbIM [10Ka3aTeIeM.
IIpencraBasTh 3anMCch OOJBIIMX M MAJIBIX YHCEJ B CTAHJAPTHOM BHJIE.
CpaBHI/IBaTb YHuciia U BCJIWYUHBI, 3alIMCAHHBIC C HCITIOJIB30BAaHHUCM
crenenu 10.

Hcnoan3oBaTh 3alHUCh 4ncel B CTaHAAPTHOM BUAC IJIA BBIPAKCHUSA
pa3MepoB 0OBEKTOB, JJIUTEIHHOCTH MPOIIECCOB B OKPYKAIOIIEM MHUPE.
DopMyJIHPOBATh, 3aIUCHIBATL B CHMBOJINYECKO# (hopme 1
WJIIOCTPUPOBATH IPUMEPAMHM CBOMCTBA CTENEHU C LEIBIM
IIOKAa3aTENEM.

IIpuMeHSATH CBOMCTBA CTENIEHU TSI MPe0Opa30BaHUs BEIPAKCHUM,
COJIEpIKalIMX CTEIEHU C LENIbIM II0Ka3aTesIeM. BBINOHATD JelCTBHUS C
YHClIaMH, 3alIUCAaHHBIMU B CTaHJIAPTHOM Buje (YMHOXEHHE, JIEJICHNUE,
BO3BEJICHUE B CTEIICHB)

AnrebpanuecKue BHIPAXKCHHUS.
KBanpaTHbIl TpEXUWICH

KBanpaTHbiii TpEXUIIEH.
Pa3nosxeHne kBagpaTHOro

Pacno3HaBaTh KBaJpaTHBIM TPEXWIEH, YCTAHABIMBATH BO3MOKHOCTD €r0
Pa3I0KeHUsI Ha MHOXKHUTEIIH.

PacknaapiBaTh HA MHOKHTEH KBaJAPATHBIN TPEXUJIEH C
HEOTPULATEIIBHBIM JUCKPUMHUHAHTOM
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denepanbHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

Tpé€XUIIeHa
Ha MHOXHTCIN

AnrebpanuecKue BHIPAKCHHUS.
AnreOpandeckas 1po0b

15

Anrebpanueckasi 1po0b.
JonycTtuMble 3HaUEHUS
MEPEMEHHBIX, BXOAIINX B
anreOpanyeckue
BbIpaxkeHusi. OCHOBHOE
CBOWCTBO anreOpanyeckon
npobu. CokpaieHnue
IpoOeii.

CrnoxeHnune, BRIYUTAHNUE,
YMHOXXEHUE U JCTICHUE
anreOpanvecKux ApoOei.
[IpeobpazoBanue
BBIPAXKEHUM, COJIEPHKAITUX
anreOpanyeckue qpodu

3anuceiBaTh anredpanueckue Beipaxenus. Haxoaureb obiacts
oTpezieNieHus] PallMOHAIBHOTO BhIpaKCHUS. BBIMOJHATH YKCIIOBbIE
MOJICTAHOBKU M BBIYHCIAATH 3HAU€HUE IPOOU, B TOM YHCIIE C TOMOIIBIO
KaJIbKyJIsATOpa. @OpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKkon
JIpoOu ¥ MPUMEHSATH €ro s npeodpa3zoBanus ApoOeil. BoInoaHATH
aelcTBHS ¢ anredpandeckumMu Apoosimu. [IpumensaTs mpeoOpazoBaHms
BBIpKEHUH [T peleHns 3a1a4. BeipaxaTs nepeMeHHble U3 GopMys
(pusmueckux, reOMeTPUIECKHUX, OMUCHIBAIONTUX OBITOBBIC CUTYAITHH)
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denepanbHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

YpaBHEHHUs U HEPABEHCTBA. 15 KBanpaTtHOoe ypaBHeHue.
KBanpaTHbie ypaBHEHUS HenonHoe kBagpaTHOE
ypaBHeHue. PopMyiia
KOpHEH KBaJgpaTHOTO
ypaBHeHus. Teopema Buera.| PacmosHaBaTh KBaJpaTHbIE ypaBHCHHUA.
Peuienue ypaBHeHU, 3anuceiBaTh (POPMYJIy KOpPHEH KBAaIpaTHOTO YPaBHEHHUS; pelIaTh
CBOJIAIIIMXCS K KBAJIPATHBIM.| KBaJAPaTHbIE YPaBHeHUs — IOJIHbIE ¥ HenoaHble. IIpoBoauTh
[Tpocreiimue apodHO- NPOoCTEeHINe UCCIeN0BAHMUA KBAIPATHBIX YPAaBHECHUMN.
palMoHalbHbIC YpaBHEeHUs. | Pemarb ypaBHeHusl, CBOAAIIMECS K KBaJPATHBIM, C IOMOIIBIO
Pemenne TeKCcTOBBIX npeoOpa3oBaHUil U 3aMEHOM MEPEMEHHOM.
3a/1a4 C TOMOIIBIO Ha0JironaTh ¥ aHAJIM3UPOBATH CBSI3b MEXKY KOPHIMHU U
KBaJPaTHBIX YPaBHEHUU Kod(UIIMEHTaMH KBAJAPAaTHOTO YPABHECHHUS.
dopmyanpoBaTh TeopeMmy Buera, a Takke 00paTHYIO - TEOpEMY,
MPUMEHSTH 3T TEOPEMBI JJI PEIICHUs 3a/1ay.
Pemath TexkcToBbIe 3a1a4M anreOpanueckuM CIIOCOOOM: MEPEXOAUTH OT
CJIOBECHOH (pOpMYITUPOBKH yCIOBHUS 337a4UM K aaredpandeckoi Moienu
MyTEM COCTABIICHUS YPAaBHEHHUSI; PEIIaTh COCTABICHHOE YPABHEHUE;
MHTEPIPETUPOBATH PE3YIIbTAT.
3HAKOMUTBCSI ¢ HCTOPHEN Pa3BUTHS areOphI
YpaBHEHHUs U HEPABEHCTBA. 13

CucTeMbl ypaBHEHHI

JIuHeitHoe ypaBHEHUE C
JIBYMSI IEPEMEHHBIMU, €T0
rpaduk, MpUMEPHI PEIICHUS
YpPaBHEHUH B LIENBIX
yuciax.

Pemenue cucrem aByx
JIMHEUHBIX YpaBHEHUN

Pacno3HaBath JIMHEIHBIE YPABHEHUS C ABYMS IEPEMEHHBIMHU.
Ctpouts rpadyKy TUHEHHBIX YPAaBHEHUI, B TOM YHCIIEC HCMOJb3YH
uudpoBbie pecypchbl.

PaznnuaTe napasuienbHble U IEPECEKAIONINECs MPAMbIE IO HX
YpaBHEHUSM.

Pemarsb cucTeMbl ABYX JIMHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU
ITOJCTAaHOBKOM U CJI0KEHUEM.
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denepanbHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

C ABYMS IEPEMEHHBIMH.
IIpuMepsl perieHus cCucTeM
HEJIMHEMHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.
['padpuaeckas
WHTEpIpeTalus ypaBHEHUS
C AByMsI IEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YpaBHEHUU C IBYMsI
NepeMeHHbIMU. Perienue
TEKCTOBBIX 33]1a4 C
MOMOIUIbIO CUCTEM
ypaBHEHUU

Pemarsp npocreiiime cucTeMbl, B KOTOPBIX OJIHO U3 YPaBHEHHI HE
SIBIISIETCSI TUHEWHBIM.

[IpuBoauTH rpauyecKy0 HHTEPNPETANMIO PEIICHNS YPAaBHEHUS C
ABYMSA ICPEMCHHBIMHA U CUCTCM ypaBHGHI/II\/'I C ABYM: IICPCMCHHBIMU.
PemaTh TeKkCTOBBIE 32/1a4M ANTeOPAaNIECKUM CITOCOOOM

'YpaBHEHUS 1 HEPABEHCTBA.
HepaseHncrsa

12

HucnoBble HEPABEHCTBA U
UX CBOICTBA.
HepasenctBo ¢ onHOM
MIEPEMEHHOM.

JInHeliHbIE HEPABEHCTBA C
OJHOM IEPEMEHHON U UX
petienue. CucreMbl
JIMHEWHBIX HEPABEHCTB

@DopMyJMPOBATH CBOMCTBA YHUCIOBBIX HEPABEHCTB, HJUTIOCTPUPOBATH UX
Ha KOOPJMHATHOU MPSMOMA, 10KA3bIBATh AJIreOpandecKH.

IIpuMeHsATH CBOMCTBA HEPABEHCTB B X0/ penieHus 3aaa4d. Pemarsb
JMHEWHBIE HEPaBEHCTBA C OIHOM MepeMeHHO!, N300pakaTh pelIeHne
HEpPABEHCTBA HAa YMCJIOBOU MpsiMoi. PemiaTh cUCTEMBI JIMHEHHBIX
HEpaBEHCTB, U300paXkaTh PelICHHE CUCTEMbl HEPAaBEHCTB HA YMCIOBOU
PAMOM
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denepanbHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

C OJTHOM IIEPEMEHHOU U UX
pemenue. M300paxenue
pELIECHHS TUHEUHOTO
HEPaBEHCTBA U UX CUCTEM
Ha YMCIIOBOU MPAMO

DyHKIUN.
(OCHOBHEIE ITOHATHA

[onsarue GpyHKIUY.
OO6nacth onpeneneHus u
MHOKECTBO 3HAYCHHI
byaknun. CriocoOs
3ananus QyHKIUH.
I'padux hyHKITIN.
CgoiicTBa (pyHKINHU, UX
oToOpakeHHe Ha rpaduke

Hcnoab30BaTh (yHKIMOHATBHYIO TEPMHHOJIOTHIO H CHMBOJINKY.
Bb1uucasaTh 3Ha4eHus QyHKIHHA, 3aJaHHBIX GOpMYyIIaMu (TIpH
HEO0OXOAMMOCTH HCTIOIB30BaTh KATBKYIISITOP);

COCTABJATH TA0JHIbI 3HAYEHMIT PYHKINU.

Crtpouthb no Toukam rpapuku QyHKIui.

OnuceiBaTh cBOMicTBa (PYHKIIMHM HAa OCHOBE €€ rpaduyecKoro
IPECTaBICHHUS.

Hcnoab3oBaTh QyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIHUKY.
HccaenoBath npuMepsl rpauKoOB, OTPAKAIOIIUX PEATbHBIC TPOLIECCHI U
sBieHus. IIpuBOAUTH NpHUMepbI IIPOLIECCOB U SIBJICHUU C 3aJaHHBIMU
CBOMCTBAaMH.

Hcnosb30BaTh KOMIBIOTEPHBIE TPOrPAMMBI

JUI IOCTPOEHUS rpaduKOB (PYHKIUI U N3yUeHUs UX CBOMCTB

DyHKIUN.
UucnoBbie GyHKITMH

YreHne U NOCTPOCHUE
rpaguKoB QPyHKITHHA.
[Tpumeps! rpaduxos

Haxoauthb ¢ noMoubio rpaguka QyHKIUY 3HAUCHHE OJTHOW U3
paccMaTpuBaeMBbIX BEJIMYHH 10 3HAYEHUIO JPYTOM.
B HeclI0KHBIX ci1ydasx BbIpaxaTh (popmMyJioi 3aBUCHMOCTh
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denepanbHas padodas mporpamma | Marematuka. 5-9 kiaccel (6a30BbIi ypOBEHB)

GYHKIHHA, OTpasKaroIIIX
peabHbIe POLIECCHI.
OyYHKIIMHU, OMUCHIBAIOIINE
IpSMYI0 1 00paTHYIO
MPOTIOPIIMOHATEHBIE
3aBUCUMOCTH, UX I'paduKu.
I'paduk Gyaxmmm
y= X% OyHKIHH
YV=x2V=x3,V=Vx, ¥V
= |x|; rpaduueckoe pereHue
YpPaBHEHUU U CUCTEM
YpaBHEHUU

MEXAy BETMYMHAMU.
OnuceIBaTh XapakTep U3MEHEHUSI OHON BEJIMUYUHBI B 3aBUCUMOCTH OT
W3MEHEHUS JIPYTOH.

Pacno3naBath Bupl n3ydaeMbix ¢pyHkuuid. [loka3siBaTh
CXeMaTH4YeCKH I0JIOKEHNE Ha KOOPAMHATHOM MJIOCKOCTH TpaduKoB
¢ynkunii Buga: y =x2, y =x3,y=Vx,y =|x|.

HUcnoab3oBaTh PyHKIMOHAJIBHO-TPaduUeCKHe NPEACTABJIEHUS 11
peLICHUs U UCCIIEN0BAHNS YPABHEHUM U CUCTEM YPABHEHUM.
IIpumMeHATH HU(PPOBBIE PeCYPChI sl TOCTPOCHUS TpaduKOB HYHKIIHI

[ToBTOpEeHME M 0000IIIEHNE

[ToBTOpEHKE OCHOBHBIX
TOHSITUH U METOJIOB KypCOB
7 u 8 xi1accoB, 0000IIIEHHE
3HAHHUH

Bri10uparh, NpUMeHSTh, OLIEHMBATH CIMIOCOOBI CPAaBHEHUSI YHCET,
BBIYHCIICHHH, TPe0Opa30BaHUi BBIPAKEHUM, PEIICHHS YPAaBHCHUM.
OcyuecTBASATH CAMOKOHTPOJIb BHITIOJIHIEMBIX JCHCTBUN U
CaMOTIPOBEPKY pe3yibTaTa BEIUUCICHUN, TPeoOpa30BaHUM, TOCTPOCHUM.
Pemate 3a1a4M U3 peajibHOM KU3HH, IPUMEHAThH
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MAaTCMAaTUYCCKHUEC 3HAHUA JJIA pCIICHUS 3a/1a4 U3 APYTHUX NPEIAMCTOB.
Pemarb TekcToBBIE 3271a4H, CPABHUBATH, BLIOMPATH
CIoco0bI peIeHNs 3a/1a4u

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KVIACC
OCHOBHBIE BU/IbI JESATEIBHOCTH 00YyYaIOIIUXCS
HaumenoBanwue pasznena (tembr) | KomuuectBo ARL A yHarot
OcHoOBHOE cofiepKaHue
Kypca 4acoB
Uucna 1 BBIYUCIIEHUS. 9

JlelicTBUTENBHBIC YMCTIA

PammmonansHBIC Ynca,
HppaIOHAIIbHBIE YHCIIA,
KOHEUYHBIE U OECKOHEUHBIE
JECATUYHBIC IPOOH.
MHOXeCTBO
JIEMCTBUTEIBHBIX YHCEIT,
JICHCTBUTEIbHBIC YHCIIA KAaK
OeCKOHEUHbIE JCCATUYHBIE
npobu. B3anmuo
OJHO3HAYHOE COOTBETCTBUE
MEXTy MHOXXECTBOM
JICHCTBUTEIBHBIX YHCE U
MHOKECTBOM TOYEK
KOOPJMHATHOM MPSIMOM.
CpaBHenue
JIEHCTBUTEIBHBIX YUCE]T,
apu(pMeTHIECKHUEe

Pa3BuBaTh npeacraBJieHus O YHCIIaX: OT MHOYKECTBA HATyPaJIbHBIX
YHUCeN 10 MHOYXKECTBA IEMCTBUTENBHBIX Yncesl. O3HAKOMHUTBHCH C
BO3MO>KHOCTBIO MPEJCTaBICHUS AEHCTBUTEILHOTO YHCIIa KaK
OECKOHEYHOU JECATUYHOMN TpOoOH, MPUMEHSATD JIeCATUUHbBIE
NpUOIKEHUS PAIIMOHANBHBIX U UPPAIIMOHATILHBIX YHCE.
HN300paxkaTh 1€ICTBUTENIBHBIE YHCIIA TOYKAMU KOOPAUHATHOM MPSIMOIA.
3anucpIBaTh, CPABHUBATH U YNOPSAA04YMBATh JCHCTBUTEIbHBIC YHCTIA.
BbInoHATH, coueTast yCTHbIE U MNCbMEHHBIE IPUEMBI,
apudgmMeTnyecKue AelCTBHUSA C PAllUOHATBHBIMH YHCIAMU; HAXOAUTH
3HAYEHHUsI CTETIEHEH C LIeJIbIMU MOKA3aTeIIMA U KOPHEN; BBIYMCIATH
3HAUYECHUS YUCIIOBBIX BHIPAXKECHHUIA.

IHony4yuTh npeacraBjaeHne 0 3HAYMMOCTH JIEUCTBUTENIBHBIX YHCEI B
MPaKTUYECKOU JNesATEIbHOCTH YEI0BEKa.

AHaJIM3UPOBATH H 1€J1aTh BHIBOABI O TOYHOCTH NMPUOIINKEHUS
JIEMCTBUTENILHOTO YUCJIa MPU PEIICHUH 3a/a4.

OKpyrJasTh 1eHCTBUTEIBHBIC YHCIIA, BHIIOJHATH NPUKHIKY
pe3yJibTaTa BEIYMCIIEHU, OLEHKY 3HAUCHU I
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JEUCTBUSA C
NEUCTBUTEILHBIMHI
YUCJIAMH.

[TpubmmkéHHOE 3HaUCHNE
BEJIMYUHBI, TOYHOCTh
npubmmkenus. OKpyrieHue
yucen. [Ipukuaka u oeHka
pEe3yIabTaTOB BBIUNCICHUN

YUCJIOBBIX BBIPAKEHUM.
3HAKOMUTBCS C HCTOPHEN PAa3BUTHUSI MAaTEMaTUKHU

YpaBHEHHUs U HEPABEHCTBA.

YpaBHEHUS C OJTHOW MTEPEMEHHOMN

14

JIuneliHOe ypaBHEHHUE.
Pemenue ypaBHeHuit,
CBOJSAIIUXCS K JINHEHHBIM.
KBanpatHoe ypaBHeHME.
Pewenne ypaBHeHui,

CBOOAIIUXCA K KBaApPaTHBIM.

bukBaznpaTHbie ypaBHEHHS.
[Tpumepsl pemenus
YpPaBHEHUU TPETbEU U
4eTBEPTOU CTENEHEN

OcBanBaTh, 3alI0MMHATH M IPUMEHATH rpadguuecKkue MeToAbI IPU
pelIeHUH YpaBHEHU, HEPABEHCTB U UX CUCTEM.

Pacno3naBaTh 11516l U IPOOHBIC YPaBHEHHUS.

Pemiath TuHeliHbIe H KBA/IPATHbIE YPABHEHUsl, ypPaBHEHMUS,
CBOJISIIIMECS K HUM, IIPOCTEHIINE IPOOHO- pallMOHAIbHBIC YpaBHEHHUS.
IIpennarats BO3MOXKHBIE CIIOCOOBI PEIIEHUs] TEKCTOBBIX 33/a4,
00CyKIaTh UX U pelaTh TEKCTOBBIC 33]]a49l PA3HBIMU CITIOCOOAMH.
3HAKOMUTBCS C HCTOPHEN PAa3BUTHUSI MAaTEMaTUKHU
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pa3JioKeHUEM Ha
MHOXXUTeNH. Pemenue
TPOOHOPAIMOHATLHBIX
YPAaBHEHUM.

Pemrenue TeKCTOBBIX 3a1a4
anreOpandecKuM METOZ0OM

YpaBHEHHUs U HEPABEHCTBA.
CucreMbl ypaBHEHHI

14

VYpaBHeHuE ¢ IByMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema IByX JIMHEHHBIX
YpPaBHEHUU C IByMsI
IIEPEMEHHBIMU U €€
pewenue. Pemenue cuctem
JBYX YPaBHECHHUMU, OHO U3
KOTOpPBIX JIMHEIHOE, a
IPYroe - BTOpO CTEIEHHU.
I'paduaeckas
UHTEpIpeTaIus CUCTEMBI
YpPaBHEHUU C IByMsI
nepeMeHHbIMU. Perienue
TEKCTOBBIX

OcBauBaTh M NIPUMEHSITH IPUEMBI PELLIEHUS CUCTEMBI IBYX JIMHEHHBIX
YPaBHEHHH C IBYMs IEPEMEHHBIMHU U CHUCTEMBI IByX YPaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIISIETCS JTMHEUHBIM.

Hcnoan3oBath QyHKIMOHAIBHO-TpadUUECKUe PEICTABICHUS JUIs
pelIeHusi U MCCIel0BAHUS YPAaBHEHUN U CHCTEM.

AHATU3MPOBATH TEKCTHI 32124, PeLIaTh UX aIre0pandyeckum
CHOcOo0OM: NMepPeXoANTh OT CIIOBECHOM (HOPMYIHPOBKHU YCIOBUS 3a/1a4H
K aireOpanyeckoil MOJeNu MMyTEM COCTaBJIEHUS! CUCTEMBbl YPaBHEHUH;
pemaTh COCTaBJIEHHYIO CUCTEMY YpaBHEHUI; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMUTBCS C HCTOPHEN PAa3BUTHUSI MAaTEMaTUKHU
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3aja4 anreOpandeckum
CIocOo00M

YpaBHEHUs 1 HEPABEHCTBA. 16 Yurarp, 3a1MCHIBATH, IOHUMATH, HHTEPNPETUPOBATH HEPABECHCTBA;
HepaBeHcTBa UCIIOJIb30BATh CHMBOJIMKY M TEPMHUHOJIOTHIO. BHIMOTHATD
1peoOpa3oBaHKsI HEPABESHCTB, HCMOJIB30BATh ISl IPEOOPa30BaHUs
CBOMCTBA YUCIIOBBIX HEPABEHCTB. Pacno3HaBaTh JINHEWHbBIC U
KBaJIpaTHbIC HEPAaBeHCTBA. PemiaTh TMHEHHbIC HEPaBEHCTBA, CUCTEMBI
JMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKITFOUAIOIIIUX
HucioBble HEPABEHCTBA M | kpanpaTHOE HEPABEHCTBO, H PEMIATH HX; 0GCY/KIATE TOTyUeHHbIE
UX CBOWCTBA. .HI/IHGI/I\I'JBIG PeLICHHSL
HCpAaBCHCTBA € OHON N306pakaTh perieHne HEPaBEHCTBA H CUCTEMBI HEPABEHCTB Ha
TICpEMCHHOM 1 UX PCIICHHUC. | yycroBoii mpAMOii, 3alMCBIBATH PEIIEHUE C TIOMOIILIO CUMBOJIOB.
CHCTeMBI IMHEAHBIX PemaTh KBaJjpaTHbIC HEPABEHCTBA, UCIIOIB3Ys Tpaduyeckue
HEPaBEHCTB C OHON [pe/ICTABIIEHNL.
TEPEMEHHOMH 1 UX PEIICHNE. | ()cpamBaTh H IPUMEHSITH HEPABEHCTBA IPH PEIICHNUH PA3TAIHBIX
KBanpatHbie HEPaBEHCTBA | 3319y, B TOM UYKCIIE TPAKTHKOOPHEHTHPOBAHHBIX
ux pemenue. ['paduaeckas
UHTEpIIPETAINsI HEPABEHCTB
U CHCTEM HEPaBEHCTB C
ABYMsI IEPEMECHHBIMH
DOyHKIIUA 16 KBanparnunas pyukuus, eé | Pacmo3HaBaTh Buabl n3y4aeMbIX (QyHKIINI;

rpaduK U CBOMCTBA.
[TapaGomna, KoopIuHATHI
BEPILIMHBI TapaloJIbl, OCh

WTIOCTPHPOBATH CXeMaTHYeCKH, O0bSICHATH
pacrosiokeHue Ha KOOPIMHATHOM MI0CKOCTH TPaKOB

1 (93 1 1 M A
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CUMMETpPUHU TTapadoIIbI.

I'padukn byHKIIHIA:
V=kx,y=kx +b,
_k
X’
YV =x2,
V=¥
V =Ux,
V=u

y=x>,y=Vx, y=|x| B 3aBHCHMOCTH OT 3Ha4YCHHil KO PHUIICHTOB;
ONMUCHIBATh UX CBOMCTBA.

Pacno3naBatp kBagpaTuuHyto ¢GyHKIuI0 1o Gopmyse. [IpuBoguth
NpHUMepbI KBaJIPaTUYHBIX 3aBUCUMOCTEN U3 pealbHOM XKU3HU, (PU3KKH,
TE€OMETPHH.

BoisiBASITH 1 000011aTHE 0COOCHHOCTH Trpadrika KBaIpaTUIHON
byakumm y = ax 2 + bx + c.

CTpouts U H300paxaTh cXeMaTHYeCKHU IpapuKu KBAAPATUYHBIX
byHKIMHA, 3a7aHHBIX GopMyIaMu BUumay =ax 2,y =ax2+q,y =a (x +
P )2,y =ax2 + bx + c. AHATU3NPOBATH U IPUMEHATH CBOHCTBA
M3YYCHHBIX (PYHKIMN Ui UX MOCTPOEHUS, B TOM YHCIIE C IOMOIIbIO
UG POBBIX PECYPCOB

YucioBble
[IOCJIEI0OBATEIHLHOCTH

15

[TonsiTEe yncnoBon
MOCIIE0BATEIHHOCTH.
3aganue
MOCIIEI0BATEIbHOCTH
PEeKyppeHTHOI (OpMyIIOH 1
dbopMyJI0ii 1 -TO YIICHA.
Apudmernueckas u
reoMeTpuyecKas
IIPOrPECCHUH.

®opmyJIbl 1 -TO WICHA
apudmeTHuecKoi u
reOMETPUYECKOMN

OcBauBaTh U NPUMEHSITh UHJICKCHbIE 0003HAYEHMUSI, CTPOUTH
peueBble BBICKA3bIBAHMSA C UCIIOIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C ITOHATHEM IT0CIIEI0BATEILHOCTH.

AHaIU3MpoOBaTh GOPMYILY 71 -T'O WiIEHA MOCIe0BATEILHOCTH UIIH
PEKYPPEHTHYIO GOPMYITy M BBIYHCIATDH WICHBI IT0CIE0BATEIBHOCTEH,
3aJJaHHBIX ATUMHU (POPMYIIaAMHU.

YceTaHaBIMBaTh 3aKOHOMEPHOCTD B ITOCTPOCHUH
MOCJIeI0BATEIbHOCTH, €CIIH BBIIIMCAHBI MIEPBbIE HECKOJIBKO €€ UJICHOB.
Pacno3naBaTh apupMETHUECKYIO U TEOMETPHUYECKYIO IIPOTPECCUH TIPH
pa3HBIX CII0CO0aX 3a/1aHUsL.
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IIPOrpeECCUil, CyMMBI
MIEPBBIX 71 YICHOB.
N300pakeHne 4IeHOB
apupMETHIECKON U
reOMETPUYECKOMN
MPOrpeccuil TOYKaMH Ha
KOOPAMHATHOM INIOCKOCTH.
JluHennpIi n
SKCIIOHEHLIMAIBHBIN POCT.
CloXHbIE TPOLEHTHI

PemaTs 3aauu ¢ uCnoab30BaHueM (GOpMyYII 7 -TO WiIeHa
apu(METHUECKON U TeOMETPUUYECKON MPOrPECCHil, CyMMBI NIEPBBIX #
YJICHOB.

HN300paxkaTh wieHbl OCIEI0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.

PaccmaTpuBaTh NpuMephl NPOLECCOB M ABJICHUN U3 PCAIbHOU
AKHU3HH, WUTIOCTPUPYIOILNE U3MEHEHUE B apU(PMETHUYECKOHN IPOrpeccuH,
B T€OMETPHUUYECKON IPOTPECCUH; M300paxaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH TparuecKu.

Pemathb 3a5a4un, CBSA3aHHBIE C YNCIOBBIMU M10CIIE10BATEILHOCTSIMY, B
TOM YMCJI€ 33]a4U U3 PEIbHOM XKU3HH C UCIIOJIb30BaHHEM LIU(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOJIHII, TPAQUUECKOT0 KaIbKYIsATOpa U
T.1.). PemaTp 3a/1aun Ha CJI0XKHbIE IPOLIEHTHI, B TOM YHCIIE 3aJjau U3
peanbHON MPAaKTUKU (C UCTIONIb30BaHUEM KAJIBKYIATOPA).
3HAKOMHUTBCS C HCTOPHEN PAa3BUTHUSI MAaTEMaTUKHU

[ToBTOpeHme, 06001IeHNE,
cucTeMaTHu3alus 3HaHu

18

Yucyia 1 BLIYUCTIECHUS
(3anuch, cpaBHEHHUE,
TIEUCTBUS C
JIeHCTBUTEIILHBEIMU
YUCIIaMH, YHACIIOBAs IIPsiMast;
MPOLIEHTHI, OTHOLIEHUS,
MPONOPIINY;

OnepupoBarb NOHATUSIMH: MHOKECTBO, ITOJIMHOKECTBO, ONEpALlUN
HaJl MHOXECTBAaMH; MCNO0JIB30BaTh rpa)nyecKoe MpeIcTaBlIeHUE
MHOECTB JJI1 ONIMCAHUS PEAIbHBIX ITPOLIECCOB U SBJICHUM, IPU
peIIeHUH 3a]1a4 U3 APYIHX y4eOHBIX MPEIMETOB.
AKTYaJIM3MpPOBATh TEPMHHOJIOTHIO U OCHOBHbIE [1eiiCTBHUS,
CBSI3aHHBIE ¢ YHCJIAMM: HaTypaJIbHOE YNCIIO, IPOCTOE U COCTABHOE
4yucia, J1eIMMOCTh HaTypalbHbIX
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OKpYTJICHUE, IPUOITHKECHHE,
OLIEHKA; PEIICHNE
TEKCTOBBIX 33724
aprupMeTUUECKIUM
CIIocoOoMm)

yKcell, NPU3HAKHU IE€IMMOCTH, 1I€JI0€ YUCIIO, MOAYJb YUCIA,
OOBIKHOBEHHAs U JeCATHUYHAs ApOOU, CTAaHIaPTHBIN BUJ YUCIIA,
apu(MeTHUECKUI KBaIpaTHBIA KOPEHb.

BbINoJHATH 1eiicTBUSA, CPABHUBATH M YNIOPSA0YMBATD UKCa,
NPECTaBIIATh YKCIIa Ha KOOPIMHATHOM MPSIMOM, OKPYTJISATh YHCTIa,
BBINOJIHATH NPUKUAKY M OLlEHKY pe3yIbTaTa BEIYUCICHUI.
PemaTth TekcToBbIe 3a1a4u apudMeTHIECKUM criocobom. Pemartp
NpaKkTHYeCKUe 3a1a4M, CoiepKallue IPOLEHTHI, 10JIH, YaCTH,
BBbIpaXKaroll1e 3aBUCUMOCTHU: CKOPOCTb - BPEMSI - PACCTOSIHUE, 1I€HA -
KOJIMYECTBO - CTOMMOCTh, 00BEM pabOTHI - BpeMsI -
IIPOU3BOIUTENBHOCTD TpyAa. Pa3dmparTs peanbHble KU3HEHHBIE
CUTyaluu, (opMyJMPOBATH UX HA A3bIKE MaTEMaTUKU, HAXOAUTh
pelieHue, IpuMeHssl MaTeMaTUYECKU anmapar, HHTePHpPeTHPOBATh
pe3ynbTar

Auredpanyeckue
BbIpa:KeHUsl
(mpeobpa3zoBaHue
anredpanvecKux
BBIPAKCHUI, TOIIyCTUMBIE
3HAYCHHMS)

OnepupoBaTh MOHATHSIMH: CTCIICHD C IEJIBIM MTOKA3aTeIICM,
apu(METHYCCKHI KBaJpaTHBI KOPEHb, MHOTOWICH, ajredpandeckas
Ipo0Ob, TOXKIIECTBO.

BbINOJIHSITH OCHOBHbIE IEHCTBHS: BBITOJIHATH PACYETHI 110 POpMYyIIam,
npeoOpa3oBbIBATH LIEIbIE, APOOHO - PAllMOHATILHBIC BHIPAKECHUS U
BBIPAXKCHUS ¢ KOPHSIMHU, PEaIM30BbIBATh PA3JIOKEHNE MHOTOUWICHA Ha
MHO>KUTENH, B TOM YHUCJIE C UCIIOIh30BAaHUEM (POPMYI Pa3HOCTH
KBaJIpaToOB U KBaJpara CyMMbI U Pa3HOCTH; HAXOAUTh
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AOMYCTHUMBIC 3HAYCHUA IICPEMCHHBIX JJI1 I[pOGHOpaI_[I/IOHaJIBHBIX
BBIPAXKEHUM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIBIO GOPMYI peanbHbIE IPOIECCHI

U SIBJICHUS

@OyHknuM (MOCTpOCHHUE,
CBOMCTBA U3yUYECHHBIX
INZEINIVIZH

rpadguveckoe pereHne
YpaBHEHUU U UX CUCTEM)

OnepupoBatb NOHATUSAMHU: QYHKITHSA, TpaPuK QyHKIINH, HYITH
(GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH BO3pACTaHUS,
yOBIBaHMS, HAMOOJIBIIIEE M HAMMEHBIIIEE 3HaYeHUS (DYHKITHH.
AHaTU3MPOBaTh, CPABHUBATD, 00CY:KAaTh CBOICTBA QYHKINH,
CTPOUTD UX TPAPUKH.

OnepupoBaTb NOHATUSIMM: TIPSMAst IPOIIOPIIUOHAIBHOCTD, OOpaTHAs
MPOMOPLUOHAILHOCTD, TUHEWHAs QYHKIUS, KBaApaTUYHas PyHKIIHS,
napabosna, runepooa.

HUcnoan3oBaTh rpaduku 1Jis ONPEIETICHUS CBOKMCTB, MPOILIECCOB U
3aBUCUMOCTEH, /IS PELIeHUs 3a7a4 U3 IPYTUX Y4eOHBIX IPEIMETOB U
peabHOM )KU3HU; MOJEJIMPOBATH C TOMOIIbIO I'padMKOB peabHbIe
IIPOLIECCHI U sIBIICHUA. BbIpaskaTs (popMy1amMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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