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HOACHUTEJIBHAA 3AIINCKA

OBHIASA XAPAKTEPUCTHUKA YUYEBHOT O ITIPEJIMETA «MATEMATHUKA>

Pabouast mporpamMma mo maremaruke s oOydarommxcsi 5S—9 kimaccoB pa3paborana Ha
ocHoBe DeneparabHOro rocyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIEro
oOpa3oBaHusi ¢ y4€TOM U COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMA, MPEIBIBIAEMBIX K
MaTeMaTH4eCKOMy OOpa30BaHUIO, M TPAIUIMA POCCHUHCKOTO 00pa3oBaHUs, KOTOPHIC
00eCTeYnBarOT OBJIAJICHUE KIIOYEBHIMH KOMIIETCHIIMSIMH, COCTABJISIOIIMMH OCHOBY IS
HETPEPBIBHOTO 00pa30BaHUS M CAMOPA3BHUTHUS, a TaKXKE IEIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHA oOydarommxcs. B pabodeld mporpamme ydTeHbI
uaen u nosnoxeHus KoHuenmuu pa3BuTHS MaTeMaTH4ecKoro oOpasoBaHusi B Poccuiickoit
denepanuu.

B snoxy mudpoBoit Tpanchopmamu Bcex cep 4enoBeuecKoil AeaTeIbHOCTH HEBO3MOXKHO
cTaTth 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOW MOJIOTOBKH.
Ve B MIKOJIE MaTeMaTHKa CIY)KUT OMNOPHBIM MPEIMETOM Ul H3YYEeHUS CMEKHBIX
IMCUUIUIMH, a TOCJe MIKOJIBI peaTbHONH HE0OXOJAWMOCTBIO CTAaHOBUTCS HEMPEPHIBHOE
oOpa3zoBaHue, 4yTOo TpeOyeT MOJHOLEHHOW 0a30BOi 00IIe00pa3oBaTEIbHON MOATOTOBKH, B
TOM 4YHCJIE ¥ MaTeMaTH4ecKoi. DTo OOyCIOBIEHO TeM, YTO B HAIIM JHA PACTET YHUCIIO
npodeccHii, CBS3aHHBIX C HEMOCPEICTBCHHBIM TPUMEHEHHEM MAaTeMaTHKU: U B cdepe
HSKOHOMUKH, ¥ B OM3HECEe, U B TEXHOJIOTUIECKUX O0JIACTSX, U Ta)Ke B TYMaHUTApHBIX cdepax.
Takum 00pa3oM, Kpyr IIKOJIBHHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM
MPEMETOM, PACIITHPSETCS.

[IpakTdeckas MOJIE3HOCTh MAaTEMATHKH OOYCIIOBIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
(GbyHIaMeHTaJIbHbIE CTPYKTYPBI HAIIETO MUPA: IPOCTPAHCTBEHHbIE POPMBI U KOJIUYECTBEHHbBIE
OTHONICHUSI OT MPOCTEHIINX, YCBAHMBAaEMbIX B HEMOCPEICTBEHHOM OIBITE, IO IOCTATOYHO
CIIOXHBIX, HEOOXOAMMBIX U PAa3BUTHS HAyYHBIX U NPUKIATHBIX uaeil. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHHUM 3aTpyJHEHO NOHMMaHUE MPUHIIMIIOB YCTPONUCTBA U UCIIOJIb30BAHUS
COBPEMEHHON TEXHUKH, BOCHPUITHE ¥ WHTEPIPETAIUs pPa3HOOOpa3HOW COIMAIbHOM,
SKOHOMUYECKOH,  MONUTHYEeCKOW  wHopmarmu,  MajgodpdeKTUBHA  MMOBCEIHEBHAsS
MpaKTH4ecKas JesTeNbHOCTh. KakqoMy 4enoBeKy B CBOEH KH3HU MPUXOIUTCS BBIIOJIHATH
pacuéTel M COCTAaBJIATh QJITOPUTMBI, HAXOAWTh U MPUMEHATh (QOPMYNBI, BIAJETh
MPaKTUYECKUMH TpuéMaMu TEOMETPUUYECKUX HU3MEPEHHM M  TOCTPOEHUM, 4uTaTh
nH(pOpMalIKIO, TPEACTABICHHYIO B BUE TaOIHIl, AUarpaMM U TpaduKoB, KUTb B YCIOBUAX
HEONPeeIEHHOCTU U IOHUMATh BEPOATHOCTHBIN XapakTep cllydailHbIX COOBITHI.

OpHOBpeMEHHO C paciupeHueM cdep NpUMEHEHHS MaTeMaTHKd B COBPEMEHHOM
obOmectBe BcE Oosiee BaXKHBIM CTAHOBUTCA MAaTEMaTHYEeCKH CTHIIb  MBIIUICHUS,
MPOSIBIIAIONIMKCA B ONpPENeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3ydeHus
MaTeMaTHUK{ B apceHall MPUEMOB U METOJIOB MBIIIICHUSI YEIOBEKa €CTECTBEHHBIM 00pazoM
BKJIIOUAIOTCS WHAYKUUSA W ACIYKIUs, O0OOIIeHHEe W KOHKPETH3allMs, aHalu3 U CUHTES,
Kinaccuukanuss U cucTeMarusanus, aOcTparupoBaHue W aHajorus.  OOBEKTHI
MaTeMaTHYEeCKUX YMO3AKITIOUEHUH, MpaBUlia UX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXaHHU3M
JIOTUYECKUX  TOCTPOEHHH,  CHOCOOCTBYIOT  BbIpaOOTKE  yMeHHS  (OpPMYIUpPOBaTh,
00OCHOBBIBAaTh M JOKAa3bIBaTh CYKIEHHS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE.
Benymass ponb mNpuUHAAISKUT MaTeMaTuke W B (OPMUPOBAHUU  AITOPUTMHUYECKOMN
KOMITOHEHTHI MBIIUICHUS W BOCIUTAaHUM YMEHUN NEHCTBOBATh MO 3aJaHHBIM alTOPUTMaM,
COBEpILEHCTBOBATh M3BECTHBIE W KOHCTPYMpOBaTh HOBbIE. B mpouecce pemeHus 3agady —
OCHOBOH y4eOHOI JeATeNIbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaKKe TBOpUECKast
Y TIPUKJIATHAS CTOPOHBI MBIIIIJICHHSI.

OOyuenne MaremaTuke Ja€T BO3MOXHOCTH pa3BUBaThb Yy OOYyYalOIIMXCS TOYHYIO,
palMoHaNbHYI0O W HWHGPOPMATHBHYIO pe€Yb, yMEHHE OTOHMpaTh Hambosee MOIXOAIINe
S3BIKOBBIE, CHUMBOJIMYECKHE, TpaUuecKue CpeicTBa JUIsl BBIPAXKEHUS CYXKICHUH U



HarjsaAHoro ux npeacTraBJICHU.

Heo0xoaMMbIM KOMIIOHEHTOM OOIIEH KylTbTyphl B COBPEMEHHOM TOJKOBAaHHH SIBIISCTCS
o0lIee 3HaKOMCTBO C METOJIaMHU MO3HAHHS JICHCTBUTEILHOCTH, MTPEJCTABICHHE O MPEIMETE U
METOAaxX MaTr€MaTHuKH, HX OTIUYHUA OT MCTOAOB APYIrUX CCTCCTBCHHBIX W T'YMAHUTAPHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHS MATeMaTHKHU IS PEIICHUs HAyYHBIX U MPUKIATHBIX
3amad. Takum oOpa3om, MaremMaTHdeckoe 00pa3oBaHNe BHOCHUT CBO BKJIa] B (hOpMUpPOBaHHE
oOrIei KyJabTyphl YellOBeKa.

W3ydyeHne MareMaTUKU TaKKe CHOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHUIO YEJIOBEKa,
IIOHUMAHUIO  KpaCOThBl W  HU340IECTBA MATCMATUYCCKHUX paCCY)KHeHHﬁ, BOCIIpUATHUIO
reoOMEeTPUIECKUX (POPM, YCBOCHHUIO HJIEH CHMMETPHH.

HOEJIM U OCOBEHHOCTU U3YYEHUSA YYEBHOI'O TIPEAMETA
«MATEMATUKA» B 5—9 KITACCAX
[IpuoputeTHbIME LIENAMU O0yUEHHS] MaTeMaTHUKE B 5—9 Kiaccax sIBISIFOTCS:

* (opmHpoBaHME LIEHTPAIBHBIX MaTEeMAaTUYECKUX MOHATHH (YMCIO, BEIMYMHA,
reoMerpuueckas (urypa, nepeMeHHas, BEpOSTHOCTb, (YHKIHA), 0OECHEeUnBAIOIINX
MIPEEMCTBEHHOCTh U TEepClNeKTHUBHOCTh  MaTeMaTHUYecKOTo o0pa3oBaHUs
00yJaroImXxcs;

* [ojBeAeHUME OOyyaroluxcs Ha JOCTYIHOM JJsi HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEMAaTUKH U OKPYXAIOIIero MUpa, HOHUMaHHe MaTeMaTHKU KaK YacTH
oOu1eil KyIbTypbl YEJIOBEUECTBA;

" pa3BUTHE UHTEJUIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEW oOyuaromuxcs,
MO3HABATEIbHOW  aKTUBHOCTH,  HCCIIEJOBATENbCKUX  YMEHUH,  KPUTHUYHOCTH
MBIIILJICHHS], UHTEpeca K U3Y4eHHUIO MaTeMaTUKH;

= (dopmupoBaHue  (PYHKIUMOHAIBHON  MaTeMaTU4YeCKOW  TpPaMOTHOCTH:  YMEHHUS
pacrno3HaBaTh MPOSBICHUS MaTeMaTUUYECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH
B peaJbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YUYEHUU APYrUX y4eOHBIX MPEIMETOB,
MPOSIBJIGHUSI 3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (GOpMYyIHpOBaTH HMX Ha SI3bIKE
MaTeMaTUKd M CO3[aBaTh MaTE€MaTHYEeCKHE MOJEIH, MPUMEHATh OCBOCHHBIM
MaTeMaTHYeCKUil ammapar JUisl pelieHus MPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTYYCHHBIE PE3yJIbTATHI.

OcHOBHBIE JIMHUU COAEpXkKaHHS Kypca MaTemMaTuku B 5—9 xkimaccax: «Yucna wu
BBIYMCIICHUSY, «AnreOpa» («Anredpandeckue BhIpaXKEHHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Dynkmuny, «l'eomerpus» («I'eomerpuueckue Qurypsl m uXx cBOWCTBa», «l3mepeHue
TreOMETPUYECKUX BEIMYUHY»), «BeposTHOCTh M cTatucTuka». JlaHHBIE JIMHUM Pa3BUBAIOTCS
napajuieNibHO, KX 1as B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJJTHAKO HE HE3aBUCHMO OJIHA
OT JpYroil, a B TECHOM KOHTaKTe M B3auMojeicTBuu. Kpome sTOro, mx oObeaUHSET
JIOTUYecKasl COCTaBJSIONIas, TPAAUIIMOHHO MPHCYyIas MaTeMaTUKe U MPOHU3BIBAIOIIAS BCE
MaTeMaTH4ecKue Kypchl U cojepkatenbHble auHUU. ChopmynupoBanHoe B denepaiibHOM
rOCyJapCTBEHHOM  00pa30BaTelIbHOM  CTaHJIApTe OCHOBHOIO o0Imero obOpa3oBaHus
TpeOOBaHME «yMETb OINEPUPOBATh MOHATUSAMH: OIpeJesieHHue, akchuoMma, TeopeMma,
JIOKa3aTeNIbCTBO; YMEHUE PAaClO3HAaBaTh WUCTHHHBIE MU JIOXKHBIE BBICKa3bIBaHWS, NPHBOJIUTH
IPUMEPbl U KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHMS W OTPULIAHUS BBICKA3BIBAHWUI»
OTHOCHTCSI KO BCEM KypcaM, a (OpMHpOBaHUE JJOTHYECKUX YMEHUH pacnpesensercs Mo BceM
rojam oOy4eHHs Ha YpOBHE OCHOBHOTO 0011ero oOpa3oBaHMsL.

Conepxxanne 00pa30BaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHHS
[TpumepHoii paboueil mporpamMMsel, pacupeAeaEHHbIM MO rojilaM 00y4eHHs, CTPYKTYpHUPOBAHO
TaKUM 00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, HMPUHIMIHAIBHBIM BOMpOCaM OOydaromuecs
oOpamianuch HEOAHOKPATHO, YTOOBI OBJIAJICHHE MAaTeMaTHUYECKUMH MOHATHSIMU U HaBBIKAMHU
OCYIIECTBIISUIOCH  MOCTENOBAaTEIbHO W IOCTYNATENbHO, C COONIOJICHMEM MPHUHIMIIA



MNpEeCMCTBCHHOCTHU, a@ HOBBIC 3HAHHA BKIOYaJIUCh B 06H_Iy10 CUCTCMY MATCMATHYCCKUX
NpeACTaBICHUN  OOydJalolmuxcsi, pacmupsas ©  yriyonsss  e€, oOpa3dys TpOdYHBIC
MHOXKCCTBCHHBIC CBA3H.

MECTO YYEBHOT' O IPEJIMETA «MATEMATHUKA»
B YYEBHOM IIVTAHE

B cootBerctBun ¢ ®epepanbHbIM TOCYAapPCTBEHHBIM 00pa30BaTENBHBIM CTaHAAPTOM
OCHOBHOTO 00mmero oOpa3oBaHHMs MaTeMaTHKa SBISETCS OO0S3aTENbHBIM IPEIMETOM Ha
JAaHHOM YpoBHe oOpazoBanus. B 5—9 xkmaccax yueOHbIM npeamer «MaremaTuka»
TPaJMLIMOHHO M3Y4YaeTcsl B paMKax CIIEAYIOLIUX Y4eOHbIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTtka», B 7—9 kiaccax — KypcoB «Auredpa» (BKJIOYasi 2JIEMEHThl CTaTUCTUKH U
Teopun  BeposiTHocTed) U «['eomerpusi».  Hacrosmeidlh  mporpammoil  BBOAMTCS
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BepoSATHOCTh U CTaTUCTHKA.

Hacrosmel nporpammoii npeaycMaTpuBaeTcsl BbIJICIEHNE B yUEOHOM IUIaHE HA M3y4YCHHE
MaTeMaTHKU B 5—6 Kilaccax 5 y4yeOHBIX YacOB B HEJIENIO B TEUEHUE KaX0r0 rojia 00ydeHus,
B 7—9 Kkiaccax 6 yuyeOHBIX YacOB B HEJIENIO B TEUEHHE KaXKJOro roja o0y4deHus, Bcero 952
y4eOHBIX yaca.

Tematnueckoe IUTAHUPOBAHHME YYE€OHBIX KYpCOB M PEKOMEHIYEMOE pacIpe/eieHHe
y4eOHOTO BPEMEHH ISl U3yYEHHS OT/IEIbHBIX TEM, MIPEATIOKEHHbIE B HACTOSIIEH MPOrpaMMme,
HaJ0 paccMaTpuBaTh KaK MPUMEpPHBIE OPHUEHTHPHl B IOMOIIb COCTABUTENIO ABTOPCKOMN
paboyeil mporpaMMbl U MpeXIe BCEro Y4WUTedo. ABTOp pabouell mporpamMmbl BIpaBe
YBEJIMYUTh WM YMEHBUIUTH TNPEUIOKEHHOE YHCIO Y4YeOHBIX YacoB Ha TeMYy, 4YTOOBI
yrayOuThCS B TEMaTHUKy, 00Jiee 3aMHTEPECOBABIIYI0 YYEHHUKOB, WM HANPaBUTh YCUJIUS Ha
IpeojoJieHue 3arpyiHeHui. JlomycTMMO Takke JIOKaJbHOE IepepacupeiesieHue U
IIEPECTAHOBKA JJIEMEHTOB COJICpXKaHMUs BHYTPU JTaHHOTO Kiacca. KosndecTBO MpoBEpOYHBIX
paboT (TeMaTHYECKUH M UTOTOBBIN KOHTPOJIb Ka4eCTBa YCBOCHMs y4eOHOTO MaTepuasa) U ux
TUI (CaMOCTOSTENIbHBIE M KOHTPOJIbHBIE pabOThI, TECThI) OCTAIOTCA HA YCMOTPEHUE YUUTEIIS.
Taxoke yunTens BIpaBe YBEIMYUTh WJIM YMEHBIIUTh YMCIO Y4EOHBIX YacOB, OTBEJIEHHBIX B
[IpumepHoit pabGoueii mporpamMme Ha 0000IIEHHE, MOBTOPEHHE, CHUCTEMATHU3AIMIO 3HAHHUI
oOyyaromuxcsa. EAMHCTBEHHBIM, HO HPUHUUIHAIBHO BAXKHBIM KPUTEPHEM, SBIISIETCS
JOCTH)KEHUE Pe3ybTaTOB 00yUEHUs, yKa3aHHBIX B HACTOSIIEH IIporpaMMe.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHMUSA
OcBoeHue yuebHOro mnpeaMera «MaTemaTuka» IOJDKHO OOecrednBaTh JIOCTHMIKEHUE Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs CIEAYIOUIMX JIMYHOCTHBIX, METalpeIMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JINYHOCTHBIE PE3YJIbTATHI
JIMyHOCTHBIE pE3YJbTaThl OCBOEHHUS MporpaMMbl ydeOHOro mpeamera «MaremaTHka»
XapaKTEePU3YIOTCSL:

IIarpunoTnyeckoe BOCIMTAHHUE:

IIPOSIBIICHUEM MHTEpeca K NPOLUIOMY M HACTOSILEMY pPOCCHUHCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KEHHSM POCCHMCKMX MaTeMaTUKOB M POCCUHCKON
MaTeMaTU4YeCKOM IIKOJIbI, K HCIOJb30BAaHUIO 3TUX JOCTHKEHMH B JPYrUX HaykKax H
MPUKIIAJIHBIX cepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBIIIOJHEHHIO OO0S3aHHOCTEH TpaXxJjaHnHa HW pcain3allu €ro IIpas,
NpeACTaBJICHUEM O MAaTCMATUYCCKUX OCHOBAX (I)YHKL[I/IOHI/IpOBaHI/I}I pa3JIMYHBIX CTPYKTYP,
HBHCHHﬁ, npoucayp rpaxaaHCKOIro O6H.[CCTBa (BLI60pLI, OIMpOChI U Hp.); TOTOBHOCTBIO K



OGCY)KZ[CHI/IIO OTHUYCCKHX HpO6JI€M, CBA3AaHHBIX C MNPAKTUYCCKHUM IIPHUMCHCHUCM I[OCTI/I)KCHI/Iﬁ
HAayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYCCKUX IMTPUHIHUIIOB B ACATCIIbHOCTU y‘IéHOI‘O.

TpynoBoe BociuTanue:

YCTAHOBKOM Ha AKTMBHOE y4aCTHE B PELICHUM IPAKTHUYECKUX 3aJa4 MaTeMaTHYECKOU
HaIpPaBJICHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTEMaTHYECKOTO 0Opa3oBaHUS Ha MPOTSDKEHHU
BCEH JKM3HM Uil YCHEIIHON MpO(eCCHOHATBHON NESITETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX
YMEHH; OCO3HAHHBIM BBIOOPOM M NOCTPOECHUEM MHIAUBUAYAIbHON TPACKTOPUU 00pa30BaHUs
1 KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN.

IcTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSITHIO MaTEMAaTHYCCKUX
00BEKTOB, 3aJa4, pEIICHHH, pacCyKJCHHH; yMEHHUIO BHUJIETh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I HAYYHOIr'0o MO3HAHUA:

OpUEHTAlle B AEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4yHBIX IpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YEJIOBEKA, MPUPOAbl U 0OIIecTBa, MOHUMaHHEM
MaTeMaTH4YeCKOH HayKu Kak c(epbl YeJOBEUYEeCKOW NeATeNbHOCTH, ITAloB €€ pa3BUTHUS U
3HQUMUMOCTH JUIS DPa3BUTHS [UBUJM3ALMM; OBJIAJICHUEM S3bIKOM MaTeMaTHUKA W
MaTeMAaTHYECKOW KyJIbTYypOH Kak CPEICTBOM IO3HAHMS MHPA; OBIAJACHUEM IPOCTEHIIMMHU
HaBBIKAMU UCCIIEI0BATEILCKON IEATEIbHOCTH.

dusuyeckoe BOCIMHUTAHME, (POPMHPOBAHHE KYJbTYPbl 3A0POBbS W 3MOLMOHAJIBLHOIO
O0s1aronosiy4us:

TOTOBHOCTBIO MIPHMEHSTh MAaTEMATHYECKHIE 3HAHUSI B MHTEPECAX CBOETO 370POBBS, BEICHHSI
3I0pOBOrO0 00pa3a JKW3HU (3J0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIA DPEXKHUM 3aHATHH |
OT/bIXa, peryisipHas ¢uznueckas aKTHBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBBIKA PEIICKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ TpaBa JAPYroro 4eJIoBeKa.

IKoJ0ruyecKoe BoCIUTaAHHE:

OpUEHTAIlell Ha NMPUMEHEHHEe MaTeMaTH4YeCKHX 3HAHWW U pelieHHs 3ajad B 00JacTu
COXPAaHHOCTH OKpYXKalollell cpenpl, IJIaHUPOBAHUS MOCTYINKOB U OLIGHKH HX BO3MOMXHBIX
MOCJIEICTBUH /711 OKpY>KaloIIei cpe/ibl; 0CO3HAHUEM II00abHOTO XapaKTepa SKOJIOTHYECKUX
npo0sieM U myTeil uX peieHusl.

JIMYHOCTHBIE  pe3yJbTaTbl, O0OecleYUBAOIIHE AJaANTANMI0 O0yvyawlerocs K
U3MEHAIOIMMCS YCJI0BHAM COIUAILHOM ¥ MPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYI0 IeSITeNbHOCTh, B TOM YHCIE YMEHHE YYUTHCS Y
JOpYrux Jrofei, mpuoOpeTaTb B COBMECTHOM JAEATEIbHOCTH HOBBIE 3HAHMS, HABBIKH U
KOMITIETEHITMH U3 OTBITA APYTHUX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uClIe (POPMYIHPOBATH HJIEH,
MOHSATHS, TUTIOTE3bI 00 00BEKTaX U SBIECHUSX, B TOM YHCJIE paHee He U3BECTHBIX, 0CO3HABAThH
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIINI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIe PEIICHUs W JECUCTBHUS,
(dbopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI
MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS IPOTrPaMMbl YUeOHOTO mpenmeTa «MaTteMaThKay
XapaKTePU3YIOTCS ~ OBJIAZICHUEM  VHUBEPCATbHbIMU — NO3HABAMEIbHLIMU  OCUiCEUIMU,
VHUBEPCANbHBLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU U VHUBEPCATbHLIMU PecYIAMUBHbBIMU
oelicmeusimMu.



1) Yuueepcanvuvie noznasamenvuule oelicmsus obecneuugarom gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YYaouuxcs (0c6oeHue Memoo08 NOHAHUSL OKPYHCAIOUe20 Mupa,
npuUMeHeHue  JI02UYEeCKUX,  UCCLed08ameNbCKux  onepayull,  YMeHuil  pabomamsv ¢
ungopmayueti).

Ba3oBble jJornuyeckue aeiicTBUA:

BBISIBIISITH U XapaKTEpHU30BaTh CYIIECTBEHHbIE NIPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIY MOHATHAMHU; (HOPMYIHPOBATH ONPENEICHUS TMOHSITUH;
yCTaHaBIIMBATh CYIIECTBEHHBII MPU3HAK KIACCU(PHUKAIINNA, OCHOBAHUS JJIs1 000OIIEeHHS
U CPaBHEHMSI, KPUTEPUU IIPOBOIMMOTIO aHaIN3a;

BOCIIPUHUMATh, (POPMYJIMpPOBaTh U MPEOOPA3OBHIBATh CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIIOBHBIE;

BBISIBIISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOPEYUS B
(dakrax, JOaHHBIX, HAONIONEHUSAX U YTBEPXKJICHUAX; TMpeajararb KpUTEpUH JUIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

JIeNIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, AETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa3buparh JI0KazaTeiabCTBAa MaTEeMaTHMUECKHUX YTBEpPXKIEHUH (ImpsiMble ©  OT
MPOTUBHOT0),  TPOBOJUTH  CAaMOCTOSATEIbHO  HECJOXHBIE  JI0Ka3aTeJIbCTBa
MaTeMaTH4eCKUX (aKTOB, BBICTPAWBATh AapryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U
KOHTpHpUMEpPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYXKIACHHUS;

BBIOMpATh Croco0 pemieHus y4eOHOH 3amauM (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXO0IAIINI ¢ YUETOM CaMOCTOSITENIbHO BbIIEICHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebLCcKHe NeliCTBHA:

WCTIONb30BaTh  BOMPOCHI  KaK  HMCCIIENOBATEILCKUH  MHCTPYMEHT  TIO3HAHUS;
dhopmyaupoBaTh BOIIPOCHI, buKcupyromnme MPOTHBOPEYHE, npo0iemy,
CaMOCTOSITEJILHO YCTaHABJIMBATh HCKOMOE W JaHHOe, (OpMUpOBATH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

MIPOBOJUTH IO CaMOCTOSITEJILHO COCTABJICHHOMY IUIAHY HECJIONKHBIA DKCICPHUMEHT,
HEOOJIBIIIOE HCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

CaMOCTOSITSIIBHO ~ (pOpMyJIUpOBaTh OOOOIICHWS W  BBIBOJBI 10  pe3yJIbTaTraM
MPOBEIEHHOTO HAOJIIOJICHUS, UCCIICIOBAHNUS, OICHUBATh JIOCTOBEPHOCTD MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA,

MIPOrHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  IIpollecca, a  TaKKe  BBIABUIATh
MPEIOJI0KEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISBJIATE HEJOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALIMH, JAHHBIX, HEOOXOIUMbIX
JUIsL peLIeHus 3a1a4H;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
pa3NUYHbIX BUJOB U (GOPM MPEICTABICHHUS;

BbIOUpaTh (opMy TMpelncTaBieHHs HHPOPMALUM M WIUIIOCTPUPOBATH pelIaeMble
3aJjaud CXeMaMH, AdarpaMmmamu, MHOH rpadukoil 1 uX KOMOMHALUAMUY;

OLIEHUBATh Ha/I&KHOCTh MH(POPMAIIUU MO KPUTEPUAM, IPEUIOKEHHBIM YUYUTEIEM WIIN
c(OpPMYIMPOBAHHBIM CAMOCTOSTENBHO.

2) Vuueepcanvuvie KOMMyHUKamueHble Oelicmsus obecneyusarom cgopmMuposanHocms
COYUANBLHBIX HABLIKO8 00YUAOUWUXCAL.
Oo0menne:



" BOCIPHHHUMATH U (HOPMYIHUPOBATH CYXKACHUS B COOTBETCTBUHU C YCIOBHSIMH H LEITSMH
oOIIeHusA; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX WU
IIACbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUS 33a/1a4l, KOMMEHTUPOBAaTh
IIOJTy4ECHHBIN pe3ysbTart;

" B X0J€e OOCYKAEHHs 3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOH TEMBbI, IPOOJIEMBI,
pemaeMoM  3ajadM, BBICKA3bIBaTh UJCH, HALECJICHHBIE HAa IIOUCK pELICHUs;
CONIIOCTABJIAITH CBOM CYKIEHHA C CYXKICHUSAMM JPYrMX YYaCTHMKOB JUAJIOra,
oOHapyXHWBaTh pa3M4hM€ © CXOJCTBO TIO3WIUH; B KOPPEKTHOW  opme
(bopMyIHpOBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;

®  [PEACTAaBIATH PE3YJAbTAaThl PEUICHUS 3a4a4d, SKCIIEPUMEHTA, UCCIEAOBaHUs, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4ETOM 3a/ad IpPEe3eHTAlUU U
0COOEHHOCTEN ayAUTOPHH.

CoTpyanunuecTso:

® [IOHMMAaTh U UCIOJB30BaTh MpPEUMYIIECTBA KOMAaHIHON M MHAMBHUAYaJIbHON pPabOTHI
IIPU peIIeHUH y4eOHbIX MaTeMaTHUYECKUX

® 33/a4; OPUHUMATh L€Jb COBMECTHOHN JAEATEIbHOCTH, IUIAHMPOBATh OPTraHU3ALNIO
COBMECTHOM pabOThl, paclnpeAensiTh BUIbl PA0OT, JOrOBApUBATHCS, OOCYXKIATh
MPOIIECC B pe3yibTaT pabOThl; 0000IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

" y4yacTBOBaTh B TIPYNNOBBIX Qopmax paboTbl (00CyXIeHHs, OOMEH MHEHUSIMHU,
MO3TOBbI€ IITYPMBI U JIp.); BBINOJHATH CBOIO YacTh PabOTHl M KOOPAWHUPOBATH CBOU
NeUCTBUS € OPYTMMM 4JjeHaMH KOMaHJbl; OIIEHMBAaTh KaueCTBO CBOEro BKJIaJa B
00U MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOIEHCTBHUSL.

3) Yuusepcanvuvie pecynamuensie oeticmsus obecneyusarom Gopmuposarue cmviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

"  CaMOCTOSITEIbHO COCTAaBJIATH IUIAH, aJTOPUTM pEIIeHUs 3aJaud (MJIU €ro 4acTh),
BBIOMpaTh CMOCOO pemieHuss ¢ Y4ETOM HMEIOIMMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BapUAHTHI PEUICHUH C y4ETOM
HOBOM HHpOpMaLIUU.

CaMOKOHTPOJIb:
" BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIEcca U Pe3ysibTaTa perieHUs
MaTeMaTH4eCcKOM 3aauu;

"  [peABHJETb TPYAHOCTH, KOTOPbIE MOT'YT BO3SHUKHYTh IPU PEILICHUH 3a/laud, BHOCUTb
KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HalIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

"  OLIEHUBAaTh COOTBETCTBHE PE3YJIbTaTa JIEATEIbHOCTH IOCTABICHHON 1SN U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTHXKEHMS] WIM HEIOCTM)KEHHUS LEIM, HAXOJUTh OLIMOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHUs paboueil mporpaMMsbl M0 MaTeMaTHKE MpPeACTaBJICHBI
0 rojjaM oO0y4eHHsI B CIEAYIOLIUX pa3zeiax MporpaMMbl B paMKaX OTJENbHBIX KYpCOB: B 5—
6 xiaccax — Kkypca «MaremaTnka», B 7—9 kiaccax — KypcoB «Anredpay, «I'eomeTpus»,
«BeposTHOCTh M CTaTUCTUKA.

Pa3BuTne nOrM4ecKMX MpPEACTAaBIEHMH UM HABBIKOB  JIOTMYECKOTO  MBIIIJICHUS
OCYIIECTBIISICTCS HA NMPOTSHKEHUU BCEX JIET OOydeHUs B OCHOBHOM IIKOJE B PaMKax BCeX
Ha3BaHHBIX KypcoB. [Ipeamonaraercsi, 4To BBITYCKHUK OCHOBHOM ILIKOJBI CMOET CTPOUTh
BBICKAa3bIBAHUSI M OTPHULIAHUS BBICKA3bIBAHUM, pacro3HaBaTb MCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPHI U KOHTPIPUMEPBI, OBJIAJIEET OHATUSAMU: ONPEACICHUE,



aKCHOMa, TeopeMa, JO0Ka3aTelbCTBO — M HAY4YUTCA MCIOJIb30BaTh HUX IPU BBINOIHECHUHU
y4eOHBIX ¥ BHEYUEOHBIX 3a/1a4.

PABOYASA ITIPOI'PAMMA
YYEBHOI'O KYPCA «AJI'EBPA»
7—9 KJIACCBbI

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

AunreOpa sBIISIETCSI OJHMM W3 OTIOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHA OOECTeYMBacT
U3YYEHHUE APYruX AUCLUILIINH, KaK €CTECTBEHHOHAYYHOI'0, TAK U TYMaHUTAPHOT'O LIUKIIOB, €€
OCBOEHHE HEOOXO0IMMO JIsl TPOJI0JKEHHS] 00pa30BaHMs U B MOBCEAHEBHOW K13HU. Pa3BuTne
y 00yJaromuxcsi Hay4HbIX MPEACTABIEHUN O MPOUCXOXKACHUN U CYIIIHOCTH alreOpanydyecKkux
abcTpakiuii, cnocobe OTpakeHUsI MaTeEMaTHUECKON HAayKOW SIBJIEHUH U MIPOLIECCOB B IIPUPO/JIE
u o0IIecTBe, poJid MaTEMaTUYECKOTO MOJEIMPOBAaHUS B HAYYHOM MO3HAHUU M B IPAKTHKE
crocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUST M  KA4eCTB  MBIIUICHHS,
HEOOXOIUMBIX Ul aJanTalid B COBpEMEHHOM LM@poBoM oOmiecTtBe. M3yueHnue aiareOpbl
€CTECTBEHHBIM 00pa3oM obecreunBaeT pa3BUTHE YMEHUs HAOII01aTh, CPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOM JIEHCTBHUS U BBIBOJBI, (hopMynnpoBaTh yrBep:xkaeHus. OcBoeHue Kypca
anredpbl 00ecreYnBaeT pa3BUTHE JIOTHYECKOTO MBIIIJIEHUS 00Yy4aloIUXCs: OHU HCIOIb3YIOT
NEeNyKTUBHbIE W  WHAYKTUBHBIE  pacCyKJIeHus, 00001IeHne U  KOHKPETH3aluIo,
a0bctparupoBanue u aHajoruto. OOydeHWe anreOpe MpenrnosaraeT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITENIBHOM JIeATENIBHOCTH 00YJalOIIUXCsl, IO3TOMY CaMOCTOATEIbHOE PElIeHHe 3a/1a4
€CTECTBEHHBIM 00pa30M SBJIAETCS peaan3anueil 1e1TeIbHOCTHOTO MPUHIIUIA 00yUeHusI.

B ctpykType mporpammbl yaeOHOTO Kypca «AnreOpa» OCHOBHOM IITKOJIBI OCHOBHOE MECTO
3aHMMAIOT  COJEpXKaTebHO-METOJUYECKUe  JIMHHUHU: «Yucna W BBIUMCIICHUAY,
«AnreOpanueckue BRIpOKCHUs»; «YpaBHEHUS U HepaBeHCTBay; «DyHkiuny. Kaxkmas u3 aTux
COJIepKaTeIbHO-METOMUECKUX JIMHUN pa3BUBAeTCAd Ha MPOTHKEHUM TPEX JIET HU3YYEHHUS
Kypca, eCTECTBEHHBIM 00pa3oM MeperieTasich ¥ B3aUMOJCHCTBYS C APYTUMU €ro JTUHUSMU. B
X0JIe M3Y4YeHUsI Kypca OOy4yaroUIUMCsl MPUXOIUTCSA JIOTHUECKU PacCyXAaTh, UCIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM 11e51eco00pa3HO BKIIOYUTH B MPOrpamMmy
HEKOTOpbIE€ OCHOBBI JIOTHKH, MPOHU3BIBAIOIIME BCE OCHOBHBIC pa3/ieibl MaTEMaTHYECKOTO
o0pa3oBaHUsi U CIOCOOCTBYIOLIME OBJIAJICHUIO OOYUYAIOUIUMUCS OCHOB YHUBEPCAJIHLHOTO
MaTeMaTH4eCKOro s3blka. Takum o0pa3oM, MOXHO YTBEpXkAAaTh, YTO COJEPIKATEIBbHON U
CTPYKTYPHOU 0COOEHHOCTBIO Kypca «Anredpay SBISETCS €ro MHTErPUPOBAHHBINA XapaKTep.

Copepxanne nuHMA «Yucaa U BBIYUCICHUS» CIYKHUT OCHOBOM JUIs JalibHeHIIero
W3YYEHUS MAaTEMaTUKU, COCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIUXCS JJOTUYECKOTO MBIILICHUS,
(GbOopMHUpPOBaHMIO YMEHHS TIOJIb30BAThCA  alrOpUTMaMu, a TaKkKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX AJIsi MOBCEIHEBHOM >XM3HU. PazBuTHe MOHATHUS O
YUCJI€ B OCHOBHOM IIKOJIE CBSI3aHO C PALMOHAIBHBIMU M HMPpPALMOHAIBHBIMU YHUCIAMHU,
¢bopMuUpOBaHMEM MPEICTABICHUA O JEHCTBUTEIBHOM 4HCIE. 3aBepIIeHUE OCBOCHHUS
YHUCIOBOM JTMHUM OTHECEHO K CTaplieMy 3BeHY 00IIero oopa3oBaHMUsL.

Conepxxanue JAByX aireOpamdeckux JHMHUH — «AnreOpanyeckue BBIPRXKEHUS» H
«YpaBHEHUST U  HEPABEHCTBa»  CHOCOOCTBYeT  (OpMUpOBaHHIO y  OOydJaroIIMXCs
MaTeMaTHYeCKOro ammapara, HeOOXOIMMOTOo Ui pEelIeHHs 3aJady MaTeMaTHKH, CMEKHBIX
NPEeIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 337au. B OCHOBHOH ImIKoJie yuyeOHbIM MaTepual
IPYNIUPYETCs BOKPYr palMOHAIBHBIX BbIpaXEHUH. Anredpa JIEeMOHCTPUpPYET 3HaAueHHE
MaTEeMaTHKU KaK S3bIKa JJI IOCTPOEHUS MaTEMAaTUYECKUX MOJIENEH, ONMMCAaHUs IIPOLECCOB U
SBJICHUH peanbHOrO MUpa. B 3amaun o0ydenus anreOpe BXOJIAT TakKe AajbHENIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAMMOTo, B YACTHOCTH, JMJsI OCBOGHHUS Kypca



nH()OPMATUKH, W OBJIAJICHHEC HABBIKAMU JCIYKTUBHBIX paccyxiaeHuil. IlpeoOpa3zoBanue
CUMBOJIBHBIX ()OpM BHOCHT CBOM crenu(uuecKkuil BKIaJ B pa3BUTHE BOOOpaKCHHUS,
CIIOCOOHOCTEH K MAaTEeMaTUYECKOMY TBOPYECTBY.

Cognepxanne  (QYHKIMOHATBHO-TPAPUUECKONH  JTUHUM  HAIEICHO HAa  MOJy4CHHE
IIKOJIBHUKAMHU 3HAHUH 0 (PYHKIUSAX KaK BaKHEUIICH MAaTEeMaTUYECKOW MOJICIN [Tl OMTUCAHUS
Y HCCIIEIOBAHUS Pa3HOOOPa3HbIX MPOIECCOB U SIBJICHUHN B mpupoje U odiectse. M3yuenue
9TOr0 Marepuajla CHOCOOCTBYET pa3BUTHIO Yy OOy4aloluXcs YMEHMsI MCIIOJIb30BaTh
pa3uyHbIE BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CUMBOJIMYECKUE,
rpaduyueckue, BHOCHT BKJIaJ B (OPMUPOBAHWE NPEICTABICHHA O PO MATEMATUKH B
Pa3BUTUU IIUBUIIN3ALMH U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE
CornacHo y4yeOHOMY MmIaHy B 7—9 Kiaccax wu3ydaercs y4deOHBIM Kypc «Anredpay,
KOTOPBIN BKJIFOUAET CIIEAYIONIME OCHOBHBIE pa3feiibl colep)aHus: «Hucna v BEIYACICHUSNY,
«Anredpanyeckre BbIpaXEHUs», «YpaBHEHUS U HEPABEHCTBA», «DyHKIIUM.
VY4eOHbIil M1aH Ha U3y4yeHue anreOpsl B 7—9 kiaccax OTBOJUT HE MeHee 3 yueOHbIX 4acoB
B HEJICNIIO B TEUCHHUE KaXJOT0 TOJla 00yUYEHUsI, BCETro 3a TpH roja ooydeHus: — He menee 306
y4eOHBIX 4acoB.

COILEP KXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYYEHMUA)

7 KJ1acce

Yucna u eéviuucieHus

PanuoHnaabHbIe yncIa

JlpoOu OOBIKHOBEHHBIE M JCCATHUYHBIC, TEPEXOJ OT OJHOW (OPMBI 3aMHMCH ApOoOeH K
npyroii. [loHsiTe palMOHAJIBHOTO  YHWCHIA, 3alUCh, CpPaBHEHHUE, YHOPAJOUYMBAHUE
paloHaJIbHBIX Yncel. Apudmernyeckue AEUCTBUSA C PallMOHAIBHBIMHU YUCIaMU. PerieHue
3a/la4 U3 pealbHON MPAaKTUKHU Ha YacTH, Ha JAPOOH.

Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM: OIMpejesieHue, npeoOpa3oBaHHe BhIPAXKEHHH Ha
OCHOBE OTIpe/ICTICHUSI.

[IpoueHTsl, 3anuch OPOLEHTOB B BUAE ApoOH U ApoOU B BUAE MPOLEHTOB. TpHU OCHOBHBIE
3a/lauM Ha MPOLIEHTHI, pelICHUE 3a/1a4 U3 PeaIbHON MPAKTUKH.

[IpumeHeHne NPU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIH HATYpaIbHBIX YU CETl.

PeanbpHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHAast MPOMOPIUOHAIBHOCTH.

Anzedpauueckue svlparcenus

[lepemennble, YHCIOBOE 3HAYCHHE BbIpakeHUss ¢ nepeMmeHHoil. [IpeacraBneHue
3aBHUCHUMOCTH MEX]ly BeJIMYMHAMU B BUJe Gopmyibl. Beruncienus no ¢popmymnam.

[IpeoOpazoBanrie OyKBEHHBIX BBIPAXKEHHI, TOXKJICCTBEHHO pPaBHBIC BBIPAKEHUS, MpaBUIIA
npeoOpa3oBaHusl CyMM M TIPOU3BENIEHUM, MpaBuia PACKPBITUA CKOOOK M TPUBEICHUS
MOJ0OHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPaAJIbHBIM IOKAa3aTEIEM.

OnHounensl © MHOTOWIeHbl. CTeneHb MHOrouwileHa. ClokKeHue, BhIUMTAHUE, YMHOKEHHE
MHOTO4JIEHOB. DOpPMYJIbl COKPALIEHHOTO YMHOKEHHUS: KBAaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaapaToB. Pa3inoxkeHrne MHOTOYWIEHOB HA MHOKHUTEIH.

Ypasnuenusn

YpaBHeHHE, KOPEHb YpaBHEHUs, MpaBuja mpeoOpa3oBaHus ypaBHEHHs, PaBHOCHILHOCTD

YPaBHEHHUHU.
JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, 4YMCIIO KOPHEH JIMHEWHOrO YpaBHEHWS,



pelieHre TUHENHbIX ypaBHeHMH. CocTaBieHHE YpPaBHEHMM MO YCIOBHUIO 3aiaud. PemieHue
TEKCTOBBIX 33/]1a4 C [IOMOIIbIO YPABHCHUM.

JIluneiiHOe ypaBHEHHE C ABYMs NEpPEeMEHHBIMU M ero rpaduk. Cucrema AByX JTHHEWHBIX
YPaBHEHUH C IByMs NEPEMEHHBIMH. PerieHue cucreM ypaBHEHHUI crIOCOOOM I0/ICTAaHOBKHU.
IIpuMeps! penieHus: TEKCTOBBIX 3a4a4 ¢ IOMOILIBIO CUCTEM YPaBHEHUM.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmoi. YUucinoBsle NpOMEXYTKH. PaccTosiHme Mexnay IByms
TOYKaMH KOOPJAUHATHOU IPSMOH.

[IpsimoyronpHast cucrema koopawnHat, ocu OX m Oy. Abcuucca W opauHaTa TOYKH Ha
KOOpAMHATHOH TuiockocTH. Ilpumepsr rpadukos, 3aganubix Gopmymnamu. YreHune rpadukon
peaNbHbIX 3aBUCUMOCTEN.

[lonstne Qynkuuu. I'padpux dynxnuu. CpoiictBa QyHkuuid. JluneitHas ¢yHkuus, eé
rpaduk. I'paduueckoe perieHrne TMHEWHBIX ypaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUI.

8 ki1ace

Yucna u eviyucnenus

Ksagpatueiii kopeHbr u3 umcna. [lonstue 00 wuppanmoHanpbHOM uyucie. JlecsaTuyHbie
MPUOIIKEHHST UPpallMOHATBHBIX uncen. CBolcTBa apuPMETHIECKUX KBAJPATHBIX KOpPHEH U
WX TpPUMEHEHHE K TMpeoOpa3OoBaHUIO YHUCIOBBIX BBIPAKEHUW W BBIYUCIICHHSIM.
JlelicTBUTENbHBIEC YHCIIA.

CreneHsb c 1enbIM MoKasaTesieM 1 €€ cBoiictBa. CTaHgapTHas 3alUCh YKCIA.

Anzedopauueckue sviparxcenus

KBanpatublil TpéxusieH; pa3ioKeHrne KBaJpaTHOTO TPEXUWIEHAa Ha MHOXKUTEH.

AnreOpanveckas 1poOb. OCHOBHOE CBOWCTBO anreOpamueckoil npobu. CroxeHwue,
BBIYMTAHUE, YMHOKEHUE, AeJieHue anreOpanueckux apooeil. PanronanbHble BRIpaKEeHUS U UX
npeoOpazoBaHHUeE.

Ypasenenus u nepasencmea

KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBajapaTtHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHMH, CBOAAIIMXCS K JIMHEHHBIM M KBaApaTHbIM. [Ipocreiimue apoOHO-
palMoHaIbHbIC YPABHEHHUS.

I'paduueckass uHTEpHpeTalus YpaBHEHHH C JBYMs HNEPEMEHHBIMM M CHCTEM JIMHEHHBIX
YPaBHEHHH € ABYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a7au alreOpandeckuM crocoOoM.

UYucnoBble HepaBeHCTBA M MX cBoHcTBa. HepaBeHCTBO ¢ OJHOH IEpeMEHHOIL.
PaBHOCHIIBHOCTh HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBa € OJHOM mnepeMeHHOH. Cucrembl
JMHEWHBIX HEPABEHCTB C OJHOM MEepEeMEHHOI.

Dynkuyuu

ITonsitue Qynkuuu. OOnacTh omnpeAesaeHUus U MHOXKECTBO 3HaueHUH (QyHKIuH. CrocoOsl
3aaHus QyHKIIHA.

I'papux ¢ynkuuu. Yrtenue cpoiictB ¢yHkuumu no e€ rpaduky. IIpumeps rpaduxos
GyHKIUH, OTpaXKAIOUUX PealbHbIe TPOIECCHI.

@DyHKIMM, ONHUCHIBAIOLIME MPSIMYI0 U OOpaTHYK NPONOPLUOHAIbHBIE 3aBUCUMOCTH, UX
rpapuxu. Oyukmun y = x2, y = x3, y = /x , y = |x|. [paduueckoe peleHue ypaBHeHuUi 1
CHCTEM YpaBHEHH.

9 kJjacc

Yucna u eviuucienus



JlelicTBUTEILHBIE YHCIA

PanmonaneHbIe yucia, UppalMoHaIbHBIC YHCIa, KOHCYHBbIE M OCCKOHEYHBIC NECATUYHBIC
npoOu. MHOXKECTBO JICHCTBUTEIIBHBIX YHCEN; NECHCTBUTENBHBIC 4YHCIAa KaK OCCKOHECUYHBIC
JIecSITUYHBIE ApoOu. B3aWMHO OJHO3HAYHOE COOTBETCTBHE MEXIy MHOYKECTBOM
JIEACTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHHME JCUCTBUTENBHBIX YHUCEN, apuPMETHUECKHE ACUCTBUS C JICUCTBUTEIBHBIMU
YUCIIAMH.

HN3mepenusi, npudInKeHUsi, OLEHKH

Pa3zMepsl 00BbEKTOB OKPYXKAIOLIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIEM MHpE.
[MpubnmxEénHoe 3HaUYEHWE BEJIMYMHBL, TOYHOCTh NpuOMmKeHus. OKpyriieHHe dYHCenl.
[Ipukuaka v OLlEeHKa pe3yabTaTOB BEIYMCIICHUI.
Ypasnenusn u nepasencmea
YpaBHeHus ¢ O1HOI NepeMeHHOMH

JInneiiHoe ypaBHeHHe. Pemienne ypaBHEHUH, CBOJSIIMXCS K INHEWHBIM.

KBagparHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOAAIIMXCA K KBaApAaTHBIM. bukBaapaTHOe
ypaBHeHue. [IpuMepsl peleHns ypaBHEHNN TPETbel U 4€TBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHOHUTEIH.

Pemenue npoGHO-paliioHaIbHBIX YPABHEHUH.

Pemenue TekCTOBBIX 3a71au anredpandeckumM METOJIOM.

CucremMbl ypaBHeHH

VYpaBHeHHe ¢ ABYMs IEepeMEHHbIMU M ero rpaduk. PemieHue cucreM ABYX JUHEHHBIX
YpaBHEHUH C JIByMs MepeMeHHbIMH. PellleHne cucTteM JABYX YpaBHEHMH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOpOi crerneHu. [ 'paduueckas HHTEPIpETAIHs CUCTEMbl YpaBHEHUN
C ABYMsI IEPEMEHHBIMM.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

HepaBencrTBa

YucnoBble HEPABEHCTBA M KX CBOMCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU. PenieHne cucTeM JMHEWMHBIX
HEpaBEeHCTB ¢ 0JHOI mepemeHHON. KBanpaTHeie HepaBeHcTBa. ['paduyeckas uHTepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

Dynkyuu

Ksampatnunas ¢ynkuus, e€ rpaduxk u cpoiictBa. [lapaGona, KoOpIuHATBHI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUH MapadoIbl.

I'paduku pynkumit: y = kx,y =kx+b,y = g, y = x3,y = vx, y = |x| u ux cBoiicTsa.

Yucnoewvie nocnedosamenvHocmu
Onpenesienue U cnocoobI 32JaHUS YMCJIOBBIX MOCIEA0BATEIbLHOCTEN

[londaTHe 4MCIIOBOI MOCIIEIOBATEIBHOCTH. 3a/laHUE TOCIENOBATEIbHOCTU PEKYPPEHTHOM
dbopmymnoit 1 popmynoi N-ro uieHa.

ApudmMernueckasi 1 reoMeTpuYecKasi MPOrpeccum

Apudmernueckas u reomerpudeckas nporpeccun. DopMynsl N-ro ujaeHa apupmMeTHIecKon
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o00paxkeHne 4neHOB apu(pMETHUECKOH M TeOMETPUYECKOW MPOrpeccHuil ToYKaMu Ha
KOOPAMHATHOM MIOCKOCTH. JIMHEWHBIN U 3KCIOHEHITUANbHBIA poCT. CII0kKHBIE TPOLICHTHI.

IJIAHUPYEMBIE IPEJMETHBIE PE3VJIbTATBI OCBOEHUSI PABOYEIL
MMPOTPAMMBI KYPCA
(110 TOJIAM OBYYEHMS)

OcBoenne ydeOHOTO Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
JOJKHO  oOecrevynBaTh JIOCTIDKEHHE — CIENYIOMIUX  TPEIMETHBIX  00pa30BaTeIbHBIX



pe3yJIbTaTOB:

7 kj1acce

Yucna u evluucienus

BbinonHATh, coueTass yCTHbIE U MUCbMEHHBIE MPUEMBI, apuPMETUUECKUE ACUCTBUS C
paloHaIbHBIMU YU CIIAMHU.

Haxonuth 3HaYeHMs] YHCIOBBIX BBIPAXKEHUMN; IPUMEHSTh pa3HOOOpa3HbIe CIIOCOOBI U
NpUEMBI BBIUMCICHUS 3HAUEHUIN JIPOOHBIX BBIPAKEHUHN, COJEPKAIIUX OObIKHOBEHHBIE
U JIECSITUYHBIC IPOOH.

[lepexoauts OT omHON (oOpMBI 3ammucu Yuced K Apyrod (mpeoOpa3oBHIBATH
NECSITUUHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YaCTHOCTHU B
OECKOHEUHYIO JIECATUYHYIO ApOOBb).

CpaBHUBaTh U YIOPSAJOUMBATH PALlMOHAIIbHBIE YUCIA.

Oxpyriarh yucna.

BBINONHATE NPUKHIKY W OLEHKY pe3yJabTaTa BBbIYMCICHUM, OLIEHKY 3HA4CHUH
YHUCJIOBBIX BBIPAKECHUN.

BBINOMHATE IENCTBUA CO CTENEHSAMH C HaTypalbHBIMU MOKA3aTEISIMH.

[IpuMeHATh NpHU3HAKK JEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIBHBIX YUCE.

Pematn IMPAKTUKO-OPUCHTHPOBAHHBIC 3ada4yl, CBA3AaHHBLIC C OTHOIICHHUEM BCJIWYHH,
NPONOPLIUOHAIBHOCTEI0 BEJIWYMH, IPOLIEHTAMHU; HHTEPIPETUPOBATE PE3YIbTATHI
pemieHuss 3amad  Cc  y4éTOM  OTPAaHMYCHHM, CBSI3aHHBIX CO  CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzedopauueckue sviparxcenus

Hcnonb3oBath anreOpanyueckyr0 TEPMUHOJIOTHIO UM CHUMBOJIUKY, IPUMEHATH €€ B
MpoLIecce OCBOEHUS YUeOHOTO MaTepuania.

Haxonuth 3HaueHus OyKBEHHBIX BHIPQXKEHUN MIPU 3a/JaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.
BoinmonuaTe mnpeoOpa3oBaHMsl LEJNOTO BBIPAKEHUS B MHOTOWIEH TMPUBEJICHHEM
MOJAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BoInonHAT, yMHOKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOTOYIeHa Ha MHOTOYJICH,
MPUMEHSTH (POPMYIIBI KBapaTa CyMMbI U KBaJ[paTa pa3HOCTH.

OcyliecTBIATh Pa3ioKeHHEe MHOTOYWICHOB Ha MHOXKHUTENN C TIOMOIIbIO BEIHECEHHUS 32
CKOOKM OOIIero MHOXHTENS, TPYINIUPOBKU CJlaraeMblX, MPUMEHEHHS (GOopMyI
COKPAIIEHHOTO YMHOKEHHSI.

[IpumensaTh npeoOpa3oBaHMs MHOTOWIEHOB [UIS PEIICHUS PA3IUYHBIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Hcnonb3oBath CBOWCTBA CTENEHEH C  HATypalbHBIMU  [OKA3aTeIsIMH  JUIS

peoOpa3oBaHMsl BEIPAKEHUI.

YPGBHC’HM}l u Hepaeencmea

PemaTs MHElNHBIE ypaBHEHUS € OJHOM NEpEMEHHOM, IPUMEHSS [TpaBUJIa IEPEX01a OT
HCXOJHOTO YPAaBHEHMsSI K PaBHOCWIBHOMY eMy. IIpoBepsiTh, SBISE€TCS JIM YUCIO
KOPHEM YpaBHEHHS.

[IpumensTh rpaduyeckre METoAbl P PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.

HO,I[6I/IpaTL IMPUMCEPLI ITap YUCCI, ABJIAOMIUXCA PCIICHUCM JIMHEMHOTO YpaBHCHUSA C
ABYMA ICPECMCHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JMHEHHOIO YpaBHEHHs C JByMs
NIepEMEHHBIMH; MOJIB3YSICh I'PaUKOM, IPUBOAUTE IIPUMEPHI PELICHUS YPABHEHUS.



Pemrats cuctemsl ABYX JIMHEHHBIX YPABHEHUN C JABYMs IIEPEMEHHBIMH, B TOM YHUCIE
rpaduuecKu.

CocTaByiiTh U peliarh JMHEWHOE YpaBHEHHME WM CUCTEMY JIMHEWHBIX YPAaBHEHUH I10
YCIIOBUIO 3aJa4¥, MHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4u
IIOJy4EHHBIN pe3ynbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkaTp Ha KOOPAMHATHOM TMPSMON TOYKE, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJMHATaM, JIydd, OTPE3KH, UHTEPBaJbl; 3alUChIBATh YUCIIOBBIE MPOMEXKYTKH Ha
aNreOpanvdeckoM SI3bIKE.

OtmeuaTh B KOOPJMHATHOM IJIOCKOCTU TOYKM IO 33JaHHBIM KOOpJMHATaM; CTPOUTH
rpaduKy JIMHEHHBIX (QYHKITUI.

OnuceiBaTh C NMOMOIIBIO (PYHKIUN H3BECTHbIE 3aBUCHMOCTH MEXIY BEIUYMHAMU:
CKOPOCTh, BPEMsI, PaCCTOSIHUE; II€Ha, KOJIUYECTBO, CTOUMOCTb; MMPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHne (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumars rpaduyeckuil crnocoO npeacTaBiIeHUs U aHaM3a UHPOPMAIUH; U3BJIEKATh
U MHTEpNpeTHpoBaTh HH(MOpManMi0 U3 TpadUKOB peanbHBIX IPOLECCOB MU
3aBUCUMOCTEN.

8 ki1acce

Yucna u évluucnenHus

Hcnonr3o0BaTh HaYaILHBIE MNpEaACTaBICHUA O MHOXKCECTBC )IGﬁCTBI/IT@J'IBHI;IX qucellr ajist
CpPaBHEHHMsSI, OKpPYIJICHHMs W BBIYUCICHUN; H300paXkaTh JEHCTBUTENbHBIE YHCIIA
TOYKaMHU Ha KOOPJMHATHOUW MPsIMOA.

[IpumensaTs noHsTHEe apudMETUYECKOr0 KBAJPATHOTO KOPHS; HAXOIUThH KBaJpaTHbIE
KOPHH, HCIOJIb3YSl MPU HEOOXOIUMOCTH KaJIbKYIISITOP; BBINOJHATH MPEOOpa3oOBaHUs
BBIPAKEHUI, COACPKANUX KBAJIPaTHbIE KOPHU, UCIIOJIb3YsS CBOMCTBA KOPHEM.
Hcnonb3oBaTh 3anucu OOJIBIINX M MaJbIX YMCEN C MOMOIIBIO AECATUYHBIX JIpoOeil U
creneHel yucna 10.

Anzedpauueckue sviparcenus

HpI/IMeHﬂTb IOHATHE CTCIICHHU C LCJIBbIM IIOKa3aTCJIEM, BBIIIOJIHATH Hp606p330BaHI/IH
BBIpa)KeHHfI, coacpKamux CTCIICHU C LECJIBIM IIOKa3aTCJIEM.

BremoaHsTh TOXIACCTBCHHBIC Hp606p330BaHI/I${ PpaluOHaJIbHBIX BBIpa}KCHI/Iﬁ Ha OCHOBEC
IIpaBUJI ,HGI\;ICTBPIP'I Haa MHOIo4JceHaMiu U aJ'Il"e6paI/ILIeCKI/IMI/I ,Z[pO6$IMI/I.

PacknanpiBath KBaI[paTHbIﬁ TpéX‘{J'IeH Ha MHOXXUTCIIN.

HpI/IMeHHTB Hp606p830BaHI/IH BBIpa)KeHI/Iﬁ Ji1 pCIICHUA Pa3jIMYHbIX 3ajad U3
MAaTEMAaTHKH, CMCXKHBIX IIPEIMCTOB, U3 peanLHoﬁ IIPAaKTHKH.

Ypasnenuﬂ U Hepaeencmea

Pemate nuHeliHBlE, KBaJpaTHble YpaBHEHMS U palMOHAIbHbIE YypaBHEHUS,
CBOJIAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHHUH C IByMsl IEPEMEHHbBIMH.

IlepexoauTh OT cIOBECHOW (GOPMYTUPOBKU 33/7a4M K €€ aireOpandeckoil MOJAeNH C
MIOMOIIIbIO COCTAaBJIEHUS] YPaBHEHUs WJIM CUCTEMbl YpaBHEHHH, MHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Jauyl NOJy4EHHBIA PE3ysbTar.

[IpuMeHsATH CBONCTBA YHCIOBBIX HEPABEHCTB [UI CpPaBHEHUs, OIICHKH; pellaTh
JMHEWHbIE HEPABEHCTBA C OJIHOW MEpPEeMEHHOM M MX CHUCTEMBbI; 1aBaTh IpauuecKyro
WJUTIOCTPALIMI0 MHOXKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu

IloHuMaTh ¥ HCHOJB30BATh (bYHKL[I/IOHaJ'IBHBIC INOHATHUA W  A3BIK (TepMI/IHLI,
CHUMBOJIMYCCKUC 0603Ha‘{eHI/IH); OonpCAC/IATb 3HAUCHUC (IJYHKL[I/II/I IO 3HaA4YCHHIO
ApryMCHTAa, ONIPCACIATD CBOMCTBaA

¢byHKIMH 10 e€ rpaduky.



. K
Crpouts rpadMKy 31eMEHTapHBIX (QYHKIMI BUAA Y = =, ¥ = X2,
X

y = x3,y = Vx, y = |x|; onuchBath cBOiicTBa UMCIOBOH GyHKIMH 1O €& TpaduKy.

9 kiaacc

Yucna u évluucneHus

CpaBHUBaTh U YIOPSAI0UMBATh PALIMOHAJIBHBIE U UPPALMOHATIbHBIEC YHCIA.

Bemonsate apudMeTHueckue IeicTBUS ¢ palliOHAIbHBIMU YMCIIaMU, COYETasi YCTHBIC
Y NIACbMEHHBIE TPUEMBI, BBITIOIHATH BEIYMCIICHHS C UPPALMOHAIIBHBIMU YU CIIAMM.
Haxonnute 3HaueHMsI cTeneHed ¢ LENbIMU IOKA3aTesIMM M KOPHEH; BBIYUCILITH
3HAQ4YEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh NeHCTBUTENBHbBIE YNCIA, BBIOJHATh MPUKUAKY PE3yJbTaTa BbIUMCICHUMH,
OLICHKY YHCJIOBBIX BBIPA)KCHUM.

Ypaeuenuﬂ U Hepaeencmea

Pemrate nmHEVHBIE M KBaJApPAaTHBIE YPAaBHEHUS, YPAaBHEHHUs, CBOJSIIMECS K HUM,
MpocTele IpoOHO-pallMOHAJIbHBIE YPAaBHEHHUS.

Pemrate cuctemMel JByX JIMHEWHBIX YPABHEHUH C JABYMsI NEPEMEHHBIMH U CHUCTEMBI
JBYX YPaBHEHHUM, B KOTOPBIX OJTHO YPAaBHEHHUE HE SABIIACTCS JINHEUHBIM.

Pemare TekcToBblE 3a1auM anreOpanyecKUM CIIOCOOOM C IOMOIIBIO COCTABIICHMS
YPAaBHEHUS WM CUCTEMBI IBYX YPaBHEHHM C IBYyMs IEPEMEHHBIMHU.

[IpoBoauTe IpOCTEHUIINE HCCIECAOBAaHUS YPABHEHWW M CUCTEM YPABHEHUH, B TOM
yyclie C MpUMEHEHHeM TpaduyecKuX MpeICTaBlIeHUN (YCTaHABIWBAaTh, UMEET JIU
ypaBHEHHE WM CUCTEMa YpaBHEHHH pelIeHus, €Clii UMEET, TO CKOJIbKO, U TIp.).
Pemare nnHeilHbIe HepaBEHCTBA, KBAaJpaTHbIE HEPAaBEHCTBA; M300pakaTh peEIICHUE
HEPABCHCTB HA YMCIIOBOW MPSIMOM, 3alIUCHIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.
Pemare cucTeMBl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJ[paTHOE HEPABEHCTBO; M300paXkaTh PELICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM
IIPSIMOM, 3aIIACBIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PEIICHUH PA3IMYHBIX 3a1a4.

Dynkyuu

PacrioznaBate  (yHKIMM ~ H3ydeHHBIX  BUAOB. [loka3biBaTh  CXEMaTHYECKH
pacroio’keHue Ha KOOPAUHATHOM MockocTu rpadukoB GyHKui Buga: y = kx, y =

kx+b,y =%

x’

— 3 b — 43 — — >
y=ax>+bx+c, y=x°, y=+x, y=|X| B 3aBUCUMOCTH OT 3Ha4YeHH
K03(h(UIIMEHTOB; OMUCHIBATh CBONCTBA (DYHKIIHIA.

Crtpouts 1 n300paxaTh CXeMaTHUECKU IpaQUKu KBaIPAaTUYHBIX ()YHKIIHH, OMUCHIBATD
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH MO UX rpaduKam.

PacrioznaBate KBagpatuyHylo (GYHKIUIO 10 (GopMmylie, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOU KU3HU, PU3UKU, TEOMETPHUU.

Apugmemuueckan u ceomempuueckan npozpeccuu

Pacno3HaBate apupMETHYECKYH0O M TEOMETPUYECKYIO TPOTPECCHUH MPH Pa3HbIX
croco0ax 3amaHus.

BBINONMHATE BBIYMCIICHHS C UCIIOJIb30BaHHEM (GOPMYIT N-TO WieHa apuPMETHIECKON U
TE€OMETPUIECKO MPOrPECCUid, CYMMBI TIEPBBIX N WICHOB.

N300pakaTh WICHHI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.
Pemrate 3agaum, CBSI3aHHBIC C YHCIOBBIMH ITOCJIE€IOBATEILHOCTAMU, B TOM YHCIIE
3aJaud U3 peaJbHOM JKM3HM (C WCIOJB30BAHHEM KaJbKYJISATOPa, UPPOBBIX
TEXHOJIOTHi1).



TEMATHYECKOE IINTAHUPOBAHMUE, 7 KIIACC

Ne HaunmeHnoBanue pas3ieiioB u Tem KonunuecTBo yacos
n/n Bcero KonTponsHbie paboThl IIpaxTrnueckue OnextpoHHbie (TU(PPOBEIE)
paboThl 00pa3oBaTeNbHbBIE PECYPCHI
1 Uwucna u Berauciienus. Parmonanpapie | 21 2 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
2 Koopaunats! u rpapuku GpyHKIMMA 12 1 bubnuotexa LIOK
https://m.edsoo.ru/7f415b90
3 Crenens ¢ HaTypalbHbIM MoKazarenem | 11 2 bubnuotexa LIOK
https://m.edsoo.ru/7f415b90
4 MHoOrouneHsl 18 2 bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
5 DopMyIbl COKpaIeHHOTO YMHOXKeHus | 18 2 bubnuotexa LIOK
https://m.edsoo.ru/7f415b90
6 Cucrembl TUHEHHBIX YPaBHEHUI 15 1 bubnuotexa [IOK
https://m.edsoo.ru/7f415b90
7 [ToBTOpeHue u 06001IeHNE 7 1 bubnuotexa [IOK
https://m.edsoo.ru/7f415b90
OO111ee KOJIMYECTBO YacOB IO MPOTrpaMme 170 11



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

TEMATHUYECKOE IINTAHUPOBAHMUE, 8 KIIACC

Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos

n/m Bcero KonTposnsHbie paboThI IIpakTrnueckue OnexrponHbie (TU(PPOBEIE)
paboThl 00pa3oBaTeNbHBIE PECYPCHI

1 Uucna u Beiuncienus. KBagparueie 15 bubnuotexa LIOK
KOpHHU https://m.edsoo.ru/7f417af8

2 Uucna u Beruucienusi. CTerneHs ¢ 7 bubnuorexa [JOK
EJTBIM TTOKa3aTeeM https://m.edsoo.ru/7f417af8

3 AnreOpanvecKkre BHIPAKEHUSL. 5 1 bubmuorexa [JOK
KBaaparHblii TpexuieH https://m.edsoo.ru/7f417af8

4 AnreOpanvecKkre BhIPaKEHUS. 15 1 bubmuorexa [JOK
Aunrebpandeckast poOb https://m.edsoo.ru/7f417af8

5 VYpaBHEHHUs 1 HEPABEHCTBA. 15 1 bubnuotexa LIOK
KBaapaTtHble ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBuenus u HepaBeHcTBa. Cucrembr | 13 bubnuorexa [JOK
ypaBHCHHMIA https://m.edsoo.ru/7f417af8

7 VYpaBHEHHUS 1 HEPABEHCTBA. 12 1 bubnuotexa [IOK
HepaBencrBa https://m.edsoo.ru/7f417af8

8 @ynkuuu. OCHOBHBIE IOHATHS 5 bu6nuoreka IIOK
https://m.edsoo.ru/7f417af8

9 Oynkuuu. YuciaoBbie GyHKINUN 9 bu6nuoreka IIOK
https://m.edsoo.ru/7f417af8

10 [ToBTOpeHue u 060061IeHNE 6 1 bubnmoteka [IOK
https://m.edsoo.ru/7f417af8

OO11ee KOIMYECTBO YaCOB MO IPOrpaMme 102 5
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TEMATHYECKOE IINTAHUPOBAHMHE, 9 KJIIACC

Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos
n/m Bcero KonTponsHbie paboThI IIpakTrnueckue OnexrponHbie (TU(PPOBHIE)
paboThl 00pa3oBaTeNbHbBIE PECYPCHI
1 Ywcna u BEIYUCIICHUS. 9 bubmmoreka [JOK
JleiCTBUTENBHBIE YHCIIA. https://m.edso0.ru/7f419d08
2 VYpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
VYpaBHEHUS ¢ IEPEMEHHO https://m.edsoo0.ru/7f419d088
3 VYpaBuenus u HepaBeHcTBa. Cucrtemsr | 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 VYpaBHEHUS 1 HEPABEHCTRBA. 16 1 bubnuorexa [JOK
HepasencrBa https://m.edsoo0.ru/7f419d08
5 OyHKINU 16 1 bu6moreka [JOK
https://m.edsoo.ru/7f419d08
6 YuciioBbIe OCIIEN0BATEIBHOCTH 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEHUE, 0000IICHNE, bu6mmoreka [JOK
CHCTEMAaTH3AIINs https://m.edsoo.ru/7f419d08
OO11ee KOIMYECTBO YacOB IO MporpamMme 102 6



https://m.edsoo.ru/7f414736

YYEBHO-METOJMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MMPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJ151 YYEHUKA

- 10. H. MakapsiueBa, H. I'. Munarok, K. Y. Hemikos, C. b. CyBopoBa yuebHuk «Marematuka. Anredpa. 7 kiacc» Mocksa. «IIpocsemienue».
- Komsirun }0.M., TkauéBa M.B., ®&énopora H.E. u ap. Anredpa 8 kiacc. Yueouuk. Mocksa. «IIpocBemienne.
- Komsirun }O.M., TkauéBa M.B., ®&énoposa H.E. u ap. Anredpa 9 kiacc. Yueobuuk. Mocksa. «IIpocBemienne.

METOIUYECKHUE MATEPHUAJIBI IJISA YUYUTEJISA

- Meroanueckoe nocodue K mpeaMeTHON TMHUN yueOHUKOB «Maremartuka. Anredpa. 7 kiaccey, «Martemaruka. Anredpa. 8 kinace» u «Maremartuka.
Anrebpa. 9 kimace» FO. H. Makaperaera, H. I'. Munarok, K. 1. Hemkosa, C. b. CyBopoBoit Mocksa. «IIpocBenierue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
bubnmnoreka mudpoBoro oOpazoparenbHOro KoHTeHTa (8pKPro.ru)
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