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MNOACHUTEJIbHASA 3ANMUCKA

OBLLAA XAPAKTEPUCTUKA YHEBHOIO NMPEAMETA «MATEMATUKA»

Pabowas mporpamMma mo MaremaTthke s oOydarommxcs 5—9 KiaccoB
paspaborana Ha ocHoBe DelepaibHOrO0 TrOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaH/apTa OCHOBHOTO 00IIero 00pa3oBaHus ¢ yIETOM M COBPEMEHHBIX
MHPOBBIX TPEOOBaHMH, NPEABABIAEMBIX KMAaTEMaTHUECKOMY OOPa30BAHUIO H
TPaIMLUHA  POCCHHCKOrooOpa3oBaHMs, KOTOpHIE OOECIEYMBAIOT  OBJIAJCHHE
KITFOUEBBIMHA KOMIETEHIUSIMH, COCTaBIISTIOIIUMH OCHOBY /IS
HETIPEPBIBHOTO ~ O0pa3oBaHMS W  CaMOpa3BUTHS, a TaKXkKe LEIOCTHOCTh
0O0IIEKYIBTYPHOTO, JINYHOCTHOTO U ITO3HABATEIBHOIO Pa3BUTHS oOyuatomuxcs. B
paboyell mporpaMme y4TeHBl HAeH M ToJokeHus KoHuenmumu pasz- BUTHS
MaTeMaTuueckoro oopasoBanus B Poccuiickoii @eneparum.

B snoxy mudposoii Tpanchopmanun Beex cdhep uenoBedecKon NesITeNbHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4eJ0- BeKOM 0Oe3 0a3oBoi
MaTeMaTHYeCKOH IOATOTOBKH. YK€ B MIKOJIE MaTeMaTHKa CIY)KUT OHOPHBIM
MIPEAMETOM [UISl M3YYEHHs CMEXHBIX JWCHUIUIMH, a I0CJE IIKOJIBI PEaNbHON
HEOOXOJMMOCTBIO CTaHOBHTCS HENpephIBHOE o0O0pa3oBaHHe, YTO Tpedyer
MOJIHOIICHHON 0a30Boii 0011e00pa3oBaTeIbHON TOJATOTOBKH, B TOM YHCIE U
MaTeMaTHuecKoi. OTo 0OycIOBICHO TeM, YTO B HAIIM JTHU PacTET YHUCIIO
HpO(beCCHfI, CBA3aHHBIX C HEIMOCPCACTBCHHBIM NPHUMCHCHUEM MATCMATHUKU: U B
cepe SKOHOMHKH, U B OM3HECE, U B TEXHOJOTMYECKHMX OOJACTIX, U HaXe B
ryMaHUTapHeIX cdepax. Takum 00pa3oM, Kpyr MHIKOJBHUKOB, IUISI KOTOPBIX
MaTeMaTHKa MOXET CTaThb 3HAYMMBIM IIPEIMETOM, PacIINpPseTCs.

[IpaxkTrdeckas MoJe3HOCTh MaTEMAaTHKN 00YCIOBJICHA TEM, YTO €€ MPeaAMETOM
SIBJSIFOTCSL  (DyHJaMEHTAlIbHbIE CTPYKTYpPbl HAIllEro MHpa: IPOCTPAHCTBEHHbIC
(I)OpMI)I N  KOJIMYCCTBCHHBIC OTHOMICHUA OT HpOCTeﬁ[HHX, YCBanBa€MbIX B
HEMOCPCACTBECHHOM OIIBITE, A0 J0- CTATOYHO CJIOKHBIX, HeO6XO}II/IMLIX JUIA
Pa3BUTHA HAYYHBIX W MNPHUKIAIHBIX I/I[[el‘/'l. bes KOHKPETHBIX MAaTEMaTUYCCKUX
3HAHWH 3aTPyJHEHO NOHMMAHWE IPHUHIMIIOB YCTPOHCTBA M HCHOJIB30BAHUS
COBPEMEHHOW TEXHHMKH, BOCHpPHUSTHE W HMHTEPIpETalus pa3HOOOpa3HOM
COLMAIBHON, SKOHOMHYECKOH, MOINTHIECKOW nHpopMannu, Mano- 3pheKTHBHA
MIOBCE/IHEBHAS MPAKTHYECKas esITeJIbHOCTh. Kaxk/oMy 4enoBeKy B CBOEH XH3HU
MPUXOOUTCS  BBIMOJHATH paC‘IéTI)I U COCTaBJIATHL aJrOPpUTMbI, HAXOJAUTH U
MPUMEHATH (OPMYJBI, BIAJACTh NPAKTHUECKUMH MpUEMAMH TE€OMETPHUYECKHUX
M3MEPEeHU W TO- CTPOSHWH, YNTaTh WH(DOPMAIUIO, MPEICTABICHHYIO B BHIE
Tabnui, auarpaMM © TpaduKOB, JXUTh B YCIOBHSIX HEONPEIEIEHHOCTH U
MTOHNMATh BEPOATHOCTHBIN XapaKTep CIyJaiHbIX COOBITHH.

OnfHOBpEMEHHO ¢ pacmMpeHneM cdep NpUMEHEHHs MaTeMaTHKH B
COBpPEMEHHOM o0IecTBe BcE 0OoJjiee BaKHBIM CTAHOBHUTCS MaTEMaTH4eCKUH
CTHJIb MBIIICHUS, TIPOSIBIISIIONINICS B ONPE/ICIEHHBIX YMCTBEHHBIX HaBbIKaX.
B mporiecce nzyueHuss MaTeMaTHKN B apceHall TPUEMOB U METO/IOB MBIIIITICHHUS
YeIOBEKa eCTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKIWMS W ACTyKIHSA,
0000111eHne 1 KOHKPETH3aLWsl, aHAJIN3 ¥ CHHTE3, KJIacCU(UKAINS 1



cucteMaTm3anus, adbcrparupoBanne M aHajdorus. OOBEKTH MaTEMaTHYECKHUX
YMO3aKJIFOUCHHI, MpaBUia HX KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHH3M
JIOTHYECKUX  TMOCTPOCHMH, CIOCOOCTBYIOT  BBIpa0OTKe yMeHHUs  (op-
MYJIMPOBaTh, 00OCHOBBIBATH U JOKA3bIBATh CY)KACHUS, TEM CAMbIM Pa3BUBAIOT
JIOTMYECKOe MBbIIIIeHne. Benymas poib NPUHAICKHT MaTeMaTHKE W B
(OPMUPOBAHUM AITOPUTMUYECKONH KOMIIOHEHTHI MBIIIICHUS! M BOCIHTAHHU
yMEHHH JEHCTBOBAaTH 10 33JaHHBIM aITOPUTMaM, COBEPILCHCTBOBATh
W3BECTHBIE M KOHCTPYHMpOBaTh HO- Bble. B mpoliecce penreHus 3amad —
OCHOBOW y4eOHOH HEATeNbHOCTH HA YPOKaxX MaTeMaTHKH — pa3BHBAIOTCS
TAKKe TBOPYECKAs UIPUKIIAJHAS CTOPOHBI MBIIIIICHHS.

OOyuenne MareMaTHKe AaéT BO3MOJKHOCTh Pa3BUBATh y OOYJArOIIUXCS
TOYHYIO, PALlIOHAJIBbHYIO0 U MH(OPMATHBHYIO Pedb, YMEHUEOTOMpaTh Hanboee
MOJIXOJSIIIIE  SI3BIKOBBIE, CHUMBOJIMUECKHE, TIpauIecKue CpeacTBa JUls
BbIpaXKCHUA Cy)K[[eHI/Iﬁ 1 HarJIAJHOT'O UX MPCACTABIICHUS.

HeoOXoauMbIM ~ KOMIIOHEHTOM — O0LIeH  KyJIbTYphl B  COBPEMEHHOM
TOJKOBAHHU  SIBISIETCS  OOIIEee 3HAKOMCTBO C METOJAMH  TTO3HAHUS
ﬂeﬁCTBHTeHbHOCTH, MpeACTABJICHUC O MPCAMCTEC U MCTOJaX MAaTCMAaTUKU, UX
OTIUYMUH OT METOAOB JAPYIUuX CCTCECTBCHHLIX W T'YMAaHUTApPHBLIX HAYK, 00
OCOOCHHOCTSIX ~MPUMEHEHHs MATeMaTHKHA JUIsi PELICHUS HaydHbIX H
NPUKIAAHBIX 337a4. Takum 00pa3oM, MaTeMaTuveckoe oOpa3oBaHHE BHOCHUT
cBOH BKJIaJl B (hopMHUpOBaHKE OOLICHKYIBTYPHI YeJIOBEKA.

W3yyeHne mMaTteMaTHKH TaKKe CIOCOOCTBYET ICTETHYECKOMY BOCIHTAHHIO
YCJIO0BCKA, IOHUMAHUIO KPACOTHI U U3AIECTBA MATEMATHICCKUX paCCy)KﬂeHHﬁ,
BOCITPUSITHIO TE€OMETPUYECKUX (POPM, YCBOCHHUIO U CUMMETPHH.

LIE/IM M1 OCOBEHHOCTHU U3YYEHMA YHEBHOI O MPEAMETA
«MATEMATUKA~. 5-9 K/IACCblI

HpI/IOpI/ITCTHBIMI/I OEJIAMU O6y‘ICHI/I$I MaTeMaTHhke B 5-9 Kiaccax SIBIISTFOTCS:



*  (opMHpOBaHHE LEHTPAIBHBIX MAaTEMAaTHYECKUX MOHITHH (YHCIO,
BEJIMYMHA, TeOMeTpHYecKas (Qurypa, NepeMEHHas, BEpPOSTHOCTb,
(hyHKIHS), 00CCTICUNBAIOIINX IPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTH
MaTeMaTHIECKOTo 00pa30BaHMs 00yJaIOIINXCS;

* moABeJcHHME OOYYAIOIIMXCS Ha JOCTYIHOM JUIi HUX YPOBHE K
OCO3HAHHMIO B3aMMOCBS3M MaTEMaTHKH M OKPY’KAaloOLIETO MHpA,
MOHMMaHHE MaTEeMaTHKU KaK 4yacTH OOIIeil KyJIbTypbl YeIOBEYECTBA;

*  pa3BUTHE HWHTEUIEKTYyaJlbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00ydJaromuxcsi, MO3HABATEIPHON AKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHHMH, KPUTHYHOCTH MBIIUICHHS, MHTepeca K H3YyYCHHUIO
MaTeMaTHKH;

*  (dopmupoBaHue (QYHKIMOHAIBHOW MaTeMaTHYeCKOH TI'PaMOTHOCTH:
YMEHHs paclio3HaBaTh MPOSIBICHUS MaTeMaTHYECKUX IOHATHH,
00BEKTOB ¥ 3aKOHOMEPHOCTEH B pEaTIbHBIX KM3HEHHBIX CUTYalNsIX U
IOpH  M3YYCHWH JPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (hOPMYIMpOBATh MX HA SI3BIKE
MaTeMaTHKH M CO3/1aBaTb MAaTEMaTH4eCKHE MOJICNH, NPHMEHATh
OCBOCHHBIM MaTeMaTHUYECKUI ammapaT A pPEIIeHHs IPAKTHKO-
OPHUCHTHUPOBAHHBIX 3aaad, HUHTEPIIPCTUPOBATH n OLICHUBATh
TMOJYYCHHBIC PE3YyJIbTAThI.

OcHOBHBIC THHUU COZEpP KaHUS Kypca MaTeMaTHkH B 5—9 xiaccax: «YHucna
1 BBIYHCICHUS», «Anrebpa» («AnreOpandecknue BBIPAKCHUsS», «YpaBHEHUS U
HepaBeHCTBay), «DyHkuum», «['eomerpus» («I'eomerpuueckue GUIrypsl U UX
CBOHCTBa», «l3MepeHHe TEOMETPUUECKUX BEIUUUH»), «BeposTHOCTH W
cTaTHUCTHKa». JlaHHbIE JIMHMM pPa3BHBAIOTCS IapajlIeNIbHO, Kakaas B
COOTBETCTBHUHM C COOCTBEHHOW JIOTMKOH, OJHAKO HE HE3aBUCHMO OJHA OT
JIPYTOH, a B TECHOM KOHTaKTe 1 B3auMojeicTBun. Kpome storo, ux
00BeMHSET JIOTHIECKas! COCTABIISIONIAst, TPAAUIIMOHHO NPUCYIAasi MaTeMaTHKE
1 MpOHU3bIBaKOMIast BCE MATEMATUICCKUE KYPChI 1
coJiep)KaTeNbHble  JIMHHU. CcdopmynupoBaHHoe B DenepanbHOM
rOCyJapcTBEHHOM  O0pa30BaTEIbHOM  CTaHZApTe€  OCHOBHOTO  OOLIEro
oOpazoBanusi TpeOOBaHHE «yMETh OIEPUPOBATh IOHSITHUSMH: OIpEJelIeHHE,
aKCHOMa, TeopeMa, JOKa3aTeJIbCTBO; YMEHHE paclO3HABaTb WCTUHHBIE U
JIO)KHBIC BBICKA3bIBAHWS, NPUBOAMTH TPUMEPHI M KOHTP INPHUMEPHI, CTPOUTH
BBICKA3bIBAaHHUS W OTPHUIIAHMS BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM Kypcam, a
(bopMHpOBaHUE JOTUYECKUX YMEHUH pacipeaesseTcs Mo BCeM rofaM o0ydeHus
Ha YpOBHE OCHOBHOTO oOmero o6OpasoBanmsi. CopepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MMPEIMETHBIM PE3yIbTaTaM OCBOCHHS
paGoyeld  TporpaMMbl,  pacHpeneIEHHBIM o  rojam 00yd4eHus,
CTPYKTYpHPOBaHO  TakuM  00pa3oM, YTOObBI KO BCEM  OCHOBHBIM,
MIPUHINIHAIBEHBIM BOIIPOCaM 00ydaroluecs: 00pamaanch HeOJHOKPATHO,
YTOOBI OBJIaACHHUC MAaTEMaTUYCCKUMH ITIOHATUAMHU )5 HaBbIKAMU
OCYIIECTBISUIOCH  ITOCIIEIOBATEIbHO ¥ TOCTYNATEeNbHO, C  COOJIOICHHEM
IIpUHIHUIIA TPEEMCTBEHHOCTHU, @ HOBBIC 3HAHUA BKJIIOYAJIUCH B 06IJ_IyIO CUCTEMY
MaTeMaTHYeCKHX MPEACTaBICHNI 00yYaromXcsl, pacuupss 1 yriryousis eg,



06pa3y$1 MMPOYHBIC MHOXKCCTBCHHBIC CBA3U.

MECTO YYEBHOIO MPEAMETA «MATEMATUKA~» B YHYEBHOM MNJIAHE

B cootBerctBun ¢ ®epepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM
CTaHAAPTOM OCHOBHOTO 0O0mero oOpa3oBaHUs MaTeMaTHKa SBISIETCS
00s3aTeNFHBIM TIPEIMETOM Ha JaHHOM YpoBHE oOpasoBaHus. B 5—9 kmaccax
yueOHBIII Tpenmer «MaTemaTukay TpPAAWIHMOHHO M3YydaeTcss B paMKax
CIIEAYIONINX Y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca «MaTemarnkay, B
7—9 xmaccax — KypcoB «AureOpa» (BKJIIOYas 3JIEMEHTbl CTATHCTHKH H
Teopun BeposaTHocTel) u «I'eomerpus». HacTosmell mporpaMMoil BBoAUTCS
CaMOCTOSTENILHBIH y4eOHbIH Kypc «BeposiTHOCTb U CTaTUCTHKAY.

Hacrosmieit mporpamMmoit mpeaycMaTpuBaeTCsl BEBIICICHHE B y4eOHOM
IUIAHE Ha U3y4YeHHEe MaTeMaTHKU B 5—06 Klaccax 5 y4eOHBIX 4acOB B HEZIEJIO B
TEUEHHE Ka)KA0To rojia o0yueHus, B 7—9 kiaccax 6 ydeOHBIX 4acOB B HEZECIIO
B TEYEHHUE KAXKJOro roja o0yueHus,Bcero 952 y4eOHbIX yaca.

Tematnyeckoe IUITAaHWPOBaHWE YUCOHBIX KypCOB M PEKOMEHIyeMOe
pacripeseneHre  yd9eOHOTO BpPEMEHHM Ui H3y4YeHHS OTACIBHBIX  TEM,
MPEUIOKEHHBIE B HACTOALIEW MporpaMMe, HaI0 paccMaTpuBaTh —Kak
NPUMEPHbIE OPUEHTUPHl B IOMOIIb COCTaBHTENII0 aBTOPCKOW paboueii
IIPOrpaMMBbI U IIPEXKJIE BCETO YUUTEI0. ABTOP IMPOTPaMMBI BIIpaBe YBEIHUYUTh
Wi YMCHBIIUTH TPEIJIOKCHHOC YHCIO y‘le6HLIX 4JaCcoB Ha TEMY, ‘ITO6I:I
yrIIyOUTHCS B TEMATHKY, 00Jiee 3aMHTEPECOBABILYI0 YICHUKOB, HIIM HAIIPABUTh
YCHUIIUSI Ha MPEOJOJIEHHE 3aTpyAHEHHHA. JIOIMyCTUMO TakyKe JOKaJbHOE IHepe-
pacnpesielleHue M INepecTaHOBKAa JJIEMEHTOB COJEpXKaHUS BHYTPHU JIAaHHOTIO
knacca. KonwdecTBO TpOBEpOUYHBIX padoT (TeMAaTHUECKWH W WTOTOBBIN
KOHTPOJIb ~ KauecTBa yCBOGHHMs ydeOHOro Marepuaja) M UX  THI
(camocCTOSITENbHBIE M KOHTPOJIBHBIE PAOOTHI, TECTBI) OCTAIOTCS HA YCMOTPEHHE
yuutens. Taxke yduTenb BIIPaBe YBEIWYUTh UM YMEHBIIUTH YHCIIO YIEOHBIX
4acoB, OTBEIEHHBIX B pabouell mporpamMme Ha 0000IlIEHHE, MOBTOPEHHUE,
CHUCTEMATU3AIUIO 3HAHUM o6yqa}ou11/1xc;1. E[[I/IHCTBCHHLIM, HO MPUHIUIINAJIBHO
Ba’>XHbBIM KpUTEPUEM, SABJISACTCA JOCTUIKECHUE  PE3YyJIbTAaTOB O6y‘leHI/Iﬂ,
YKa3aHHBIX B HACTOSIILEHN TPOrpaMMe.



NMJAHUPYEMBDIE PE3YJIbTATbI
OCBOEHUMSA YYEBHOI'O
NMPEAMETA «MATEMATUKA»

HA YPOBHE OCHOBHOI'O OBLLIEIT'O OBPA3OBAHMUA

OcBoenne ydebHOTO TmpenMmera «MaTemaTHka» IODKHO oOecTeunBaTh
JIOCTIKEHUE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs CIEAYIOIINX
JUYHOCTHBIX,  METalpeIMETHBIX W  MNPEJAMETHBIX  00pa3oBaTEIbHBIX
Ppe3yIbTaToOB:

JIMMHOCTHBIE PE3Y/IbTATDI

JIMYHOCTHBIE PE3yNBTaThl OCBOCHMS NPOTPaMMBbl y4eOHOTO Mpen- MeTa
«Maremartuka» XapakTepHu3yTcs:

nanMOTMLIeCKOG BOCnMTaHHeE:

MpOSIBIIEHUEM MHTEpeca K MPOLUIOMY U HACTOALIEMY POCCUHCKOM
MaTeMaTUK{A, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHXKEHUSIM POCCUUCKUX
MaTeMaTUKOB U POCCUICKON MaTeMaTUYeCKOU LIKOJIbl, K UCIOJIb30BAHUIO 3TUX
JIOCTIKEHUH B APYTUX HayKaxX U MPUKIATHBIXCPEpax.

Fpamp,chxoe M AYXOBHO-HPaBCTBEHHOE BOCMNUTaHME!

TOTOBHOCTBIO K BBIMIOJNHEHUIO OOS3aHHOCTEH TpaKAaHWHA W peau3allih
€ro mpas, NPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBaX (PYHKIMOHHUPOBAHHS
Pa3IHYIHBIX CTPYKTYD, ABJICHUH, MPOIEAYP TPaKIaHCKOTO 00IIecTBa (BRIOOPHI,
OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCYKJICHHIO 3TUYECKUX MPOOJIeM, CBI3aHHBIX
C TPaKTUYECKUM MPUMCHEHUEM JOCTIKCHHUI HayKH, OCO3HAHUEM Ba)KHOCTH
MOpAaJTb- HO-3THYECKUX MPUHITUIIOB B IESTEIHHOCTH YIEHOTO.

TpynoBoe BoCnUTaHUE:

YCTAHOBKOM HA aKTMBHOE Y4YaCTHE B PEIICHUU IPAKTUYECKUX 3a1ad
MaTeMaTUYeCKON HAIIPABJIEHHOCTH, OCO3HAHUEM BA’KHOCTH Ma-TEMATUYECKOIO
00pa3zoBaHysl Ha TPOTSHDKEHUU BCEH KU3HH JUIsl YCHEITHOH TpodheccHoHabHOM
JIESITETFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIl, 0CO3HAHHBIM BHIOOPOM U
MIOCTPOCHUEM WHAWBUYyaJIbHOW TPAeKTOPHM OOpa3oBaHUs W >KU3HEHHBIX
TUIAHOB C Y4ETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TTOTPEOHOCTEHA.

JCcTeTMyYecKoe BoCNMTaHUe:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/1a4, PEUICHNH, PacCy)KICHUN; YMEHHUIO BHJICTH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.



U.eH HOCTM Hay4HOro no3HaHuA:

OpHEHTALMEH B [CSITENPHOCTH HAa COBPEMEHHYIO CHCTEMY HaydHBIX
MIPEACTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DAa3BUTHS HEIIOBEKa,
IpUpoasl W O0O0IIecTBA, MOHMMAaHMEM MaTEMaTHYecKOW HAyKH Kak cgepsl
YEJOBEUCCKON JEATENIPHOCTH, 3TAloB €& pa3BUTHS W 3HAYUMOCTH JUIA
Pa3BUTHSI LUBWIN3AILUY; OBJIAJCHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTHUYeCcKOn
KylbTypol Kak CpeICTBOM IMO3HAHUS MHpa; OBJAJEHHEM MNPOCTEHIINMU
HaBBIKAMU HCCIE0BATENBCKOI JesITEbHOCTH.

dusnyeckoe BocnutaHue, GOPMUPOBAHUE KY/IbTYPbl 340POBbA M1
3MOLMOHA/IbHOrO 61aronoayyms:

TOTOBHOCTBIO NPUMEHSTH MaTeMaTHYecKHe 3HAaHHWsS B HHTEpecax CBOETo
30pPOBBS, BEAEHHS 370POBOrO oO0Opa3a KHM3HM (3I0pOBOE IHTAHHE,
cOaaHCHPOBaHHBIA PEXHUM 3aHATHH W OTAbIXa, pEryisipHas (u3nuecKas
AKTHBHOCTb); C()OPMUPOBAHHOCTHIO HAaBbIKA Pe(IIEKCHH, MPU3HAHUEM CBOETO
npaBa Ha OIIKOKY M TaKOTO JKe IpaBa JPYyroro 4ejoBeKa.

JKON0rMyeckoe BOCNMTaHHeE:

OpHEHTaLMeH Ha MPUMEHEHNE MaTeMaTHUECKUX 3HAHUHN JUTA PEIIeHHs 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKpPY’)KAaIOIIECH Cpeipl, IUIAHMPOBAHUS IOCTYNKOB H
OILIEHKH X BO3MOXKHBIX IOCJIEACTBHN AJISI OKPY’KarOIEH CPEeabl; OCO3HAHUEM
rJ100IBHOTO XapaKTepa HKOJIOTHIECKHUX MPOOIEeM U IMyTel UX PEIICHHS.

JINYHOCTHbIE pe3ysibTaThbl, obecneymBaroLmMe agantaumo o6yqa+ow,erocn K
M3-MEHAKLWUNMCA YCZIOBUAM cou,maanoﬁ n I'IpMpO,D,HOl‘;i cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIOBUSIX HEONPEACIEHHOCTH, MOBBIIIEHHIO
YPOBHS CBOEH KOMIETEHTHOCTH 4epe3 MPaKTHYECKYIO0 NeSTeIbHOCTh, B TOM
YHUCJIE YMEHHE YYHThCS Y JPYTHX JIOJEH, NMpH- oOperath B COBMECTHOM
JIeSITETFHOCTH HOBBIE 3HAHUS, HABBIKM M KOMITETCHIINHU U3 OTBITA APYTHX;

HEOOXOAMMOCTBbIO B (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM 4YHCIe
(opMyIHpOBaTh MIEH, MOHSATHS, THIOTE3bl 00 00BEKTaxX M SBICHUSX, B TOM
YHClIe paHee He W3BECTHBIX, OCO3HABATh JE(MUIMTHI COOCTBEHHBIX 3HAHUH M
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHHMATh
CTPECCOBYIO CHTYAllMIO KaK BBI30B, TPEOYIOINI KOHTpMEp, KOPPEKTHPOBATH
MIPUHUMAEMBbIEC PEIIeHUs U JeHCTBHA, (HOpMYyITHUPOBATh W OICHWBATH PHUCKU U
MOCIIEICTBHSA, POPMHUPOBATD OIIBIT.



METAMPEAMETHbBIE PE3Y/IbTATbHI

MeTaHp CAMCTHBIC PE3YJIbTATbl OCBOCHHA  HOPOrpaMMbl y‘Ie6HOF0

npeaMeTa

«MaremaTtuka» XapaKTepu3yrTCs OBJIAJICHUEM

YHUBEPCANbHBIMU no3HasamenbHbvLMU Jeticmeuamu,
YHUBEPCANBHBIMU ~ KOMMYHUKQMUBHbIMU  OJelicmeusamu U
YHUBEPCANbHBIMU PE2YALMUSHbLMU OelicmaUsIMU.

1)

YHu6€pCCl/leble no3Hasame.asvHbsvle deiicmeus

obecneuusarom gopmuposatue 6a308blX KOZHUMUBHBIX NPOYECCO8
obyuarowuxcs (ocgoeHue Memodo8 NO3HAHUSL OKPYICAIULe20
MUDPA; NPUMEHEHUe N02UYECKUX, UCCAe008aMenbCKux onepauuil,
ymeHuil pabomams ¢ uHgopmayuetr).

BasoBble lorMyecKkme AencTeus:

BBIIBIIATH M XapaKTEepPHU30BaTh  CYLIECTBEHHBIC IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, TOHIATHI, OTHOIICHIHA MEKIY
MIOHATHUSIMY; (bopMyIHpOBaTH OTpeieIeHUs MOHATHH;
yCTaHABIMBAaTh CYIIECTBEHHBI TPHU3HAK  KIacCH()UKAIIUH,
OCHOBaHMsl Ul OOOOILIEHWS W  CpPaBHEHHUS, KPHUTEPUH
MIPOBOIUMOTO aHAIIH3A;

BOCTIPHHAMATb, (HOPMYITHPOBATH U TIPEOOPA3OBBIBATE CYKIICHHS:
YTBEpAHUTEIbHBICE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIC U
o0111e; yCIOBHBIC,

BBISIBIIITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U
npotuBopeunsi B (akrTax, JaHHBIX, HAONIOJNCHUSX U
VTBEPKICHUSX; TpeJiaraTh  KPUTCPHH  [UIS  BBIABICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEUU];

JIeNaTh BBIBOJABI C WCIIONB30BAaHUEM 3aKOHOB JIOTHKH,
JICTYKTUBHBIX M HHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

pa3dupaTh JOKa3aTelnbCTBA MATEMaTHUECKUX  YTBEP)KICHHUH
(TIpsiIMBIE B OT IPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIEHO
HECJIOKHBIE  JI0KAa3aTelibCTBa  MaTeMaTH4ecKux  (hakKToB,
BBICTPaWBaTh  apryMEHTALMIO, MPUBOAUTH  MpPHUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYIKICHHSI;
BBIOMpaTh CHOCO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH
HECKOJIbKO ~ BapHaHTOB  pELICHWs, BbIOMpaTh  HambOouee
MOAXOMAIIMA C  y4€TOM  CaMOCTOSITEIBHO  BBIICICHHBIX
KpPUTEPUEB).

ba3oBble nccnegoBaTenbCckme ,D,EIZCTBIAFIE

HCIIONIb30BaTh BOMPOCHI KaK HCCIEOBATEIbCKUI HMHCTPYMEHT
TIO3HAHMS; (opmypoBaTh BOIIPOCHI, (ukcupyromue
MPOTHBOpEYHE, NPOOIEMy, CaAMOCTOATENIFHO  YCTAHABINBATh
HUCKOMOE W JaHHOe, (OpMUpPOBAaTh THMIIOTE3Yy, apryMEHTHPOBATbH
CBOIO TTO3UIINIO, MHEHHE;



[IPOBO/IUTD 0 CAMOCTOSITENILHO COCTABICHHOMY IUIaHY HECJIOKHbIH
9KCICPUMCHT, HEOOJBIIOC HCCICIOBAHUE II0 YCTAHOBJICHUIO
OCOOCHHOCTECH ~ MaTeMaTH4ecKoro  O0beKTa,  3aBUCHMOCTCH
00BEKTOB MEXKIY CO00ii;

CaMOCTOSATENILHO (OPMYITHPOBATH OOOOIICHUS U BBIBOIBI IO
pe3yibTataM  TIpPOBEAEHHOTO  HAOJIONEHHs,  HCCIICIOBaHUS,
OIICHMBATH JIOCTOBEPHOCTD IMOJYYCHHBIX PE3YJIbTATOB, BBIBOJIOB M
000011IeHNI;

MIPOTHO3UPOBATH BO3MOXHOC Pa3BUTHE MPOIIECca, a TAKKE
BBIJIBUTATh MPE/IIONIOKEHNUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pa6oTa ¢ uHdopmaumen:

BBISBIIATH HEIOCTATOYHOCTD U H30BITOYHOCTE HH(OPMALIHH,
JIAaHHBIX, HEOOXOJMMBIX ISl PEILICHUS 3a]auH;

BBIOUPATE, AQHAJN3HPOBATH, CHCTEMAaTH3HPOBATh u
MHTEPIPETHPOBaTh WHPOPMAIMIO Pa3IUYHBIX BHAOB U (opm
NPe/ICTaBIICHMUS;

BBIOMPATH dopMmy  mpencTaBIeHUs nndopmanuu u
WIUTIOCTPUPOBATh pelIacMble 3alayd CXEMaMH, JHarpamMMaMy,
WHOH rpad UKol 1 MX KOMOMHALIUSIM,
OLICHUBATHHAIEKHOCTHHH(POPMALIHUIIOKPUTEPHSIM,
NPE/IOKEHHBIM YYUTENIEM WU CHOPMYITHPOBAHHBIM
CaMOCTOSITEIIBHO.

2) YHueepcanvHvle KOMMYHUKa@MuUEHbLe delicmaus
obecneuugarm copmMuUpo8aHHOCTIL COUUANLHBIX
HABbIKOB 00YUaOWUXCAL.

O6buenue:

BOCIpUHUMATL U (bOpMyJ'II/IpOBaTI) CYXKACHUSA B COOTBETCTBUU C
yCIoBUSAMU HU  LEIAMU O6H16HI/I$[; ACHO, TOYHO, TI'PaMOTHO
BBIPAXATh CBOIO TOYKY 3pPCHHS B YCTHBIX M ITHCBMEHHBIX
TEKCTaX, JaBaTh TMOSICHEHMS MO XOJAy pelIeHus 3aJa4H,
KOMMEHTHPOBATh I10JYUYEHHbII pPE3yibTar;

B Xoz1e OOCYXKAEHHs 3a7aBaThb BOIPOCHI MO CYIIECTBY
o0CyXJIaeMol  TeMbl,  NpoOOJEeMBbI,  pemraeMoil  3ajaud,
BBICKA3bIBATh  MJI€W, HALEJIEHHBIE Ha TIOHMCK pEIlEHHs;
COIIOCTABIATE CBOM  CYXIECHHMS C CYXKICHHSIMH JIPYTIHX
YY9aCTHHKOB JHANora, OOHApY)XWBaTh pa3IWdhe M CXOJCTBO
MO3UIMH; B KOPPEeKTHOH (hopme (opMyIHpoBaTh pasHOTIIACHs,
CBOU BO3PaXKEHNUS;

[PEACTABIATL pPE3yJbTaTbl PELICHUSA 3aJayd, DKCICPUMEHTa,
HCCIIEIOBaHMA, MPOEKTa; CaMOCTOSTENbHO BBHIOMpaTh (hopmaT
BBICTYIUICHHSI ¢ y4ETOM 3a/1a4 Ipe3eHTallud W OCOOEHHOCTEH
ayIUTOPUH.



CoTpyAHMYEeCTBO:

NOHMMAThb W HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U
WHAWBUIYATbHOUPaOOTHIIPUPEIICHUIYIeOHBIX

MaTeMaTH4eCKHX  3aJa4;  [PUHUMATh  [eJlb  COBMECTHOM
JICATENIbHOCTH, IUIAHWPOBATh OPraHM3alMI0 COBMECTHOH padOTHI,
pacupeneiiTb BUABI padoT, JOrOBapHBaTHCS, 00CYKIATh MPOLECC
U pe3ynbTar paboThl; 00001IaTh MHEHNSI HECKOJIBKHX JIFOJICH;
Y4acTBOBaTh B TPYNMOBHEIX (hopMax paboTsl (00CYKICHHI, 0OMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI M Jp.); BBINOJHATH CBOIO YacCTb
paboThl U KOOPAMHHUPOBATH CBOW JICHCTBHS C APYTMMH YICHAMHU
KOMAaH/Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIA/a B OOMINI IPOAYKT
10 KPUTEPHSM, CHOPMYIHPOBAHHEIM Y4ac THHKAMH
B3aUMO/ICHCTBUSL.

3) Yuusepcanvhvle pe2yasmueMsble delicmeaus obecnewugarom
@dopMuposaHue CMvICA08bIX YCMAHOBOK U HCUBHEHHBIX HABbIKOG
AuvHOCMU.

CaMOOpFaHI/BaLIMFI:

CaMOCTOSITCIIHO COCTABJIAThH IIAH, aJTOPUTM PCHICHHS 3a1aud
(Wt ero 4YacTth), BBIOMpATh CIOCOO peEIICHUs C y4ETOM
HUMEIOIINXCS  PECYypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUH C
y4€TOM HOBOM HH(POPMALIUH.

CaMOKOHTpO/b:

BJIAJICTh CIOCO0AMU CaMOITPOBEPKH, CAMOKOHTPOJIIS IpoIiecca u
pe3ysbTaTta peneHusl MaTeMaTHIeCKON 3a1auH;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIpH
pElIeHnH 3a]]a4i, BHOCUTh KOPPEKTHUBHI B ICITEILHOCTh Ha
OCHOBE HOBBIX 00CTOSTEJILCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yJbTaTa NEATCIFHOCTH ITOCTABJICH-
HOW LIEJIM W YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTIDKEHUS WIH
HEJOCTM)KCHMSI 1IeJIM, HaxOJuTh OINHUOKY, J/JaBaTh OIICHKY
prOOPETEHHOMY OIIBITY.



MPEAMETHBIE PE3Y/IbTATDI

[IpeaMeTHBIE  pe3ysbTaThl OCBOGHWSI paboueil MporpaMMbl IO
MaTeMaTuKe TPEJCTABICHBI TI0 To/laM OOy4YeHHUs B CIEIYIOUIMX pasJienax
MporpaMMbl B paMKax OTHAEIHbHBIX KypcoB: B 5—O6 Kiaccax — Kypca
«MatemaTtukay, B 7—9 Kiaccax — KypcoB «Anredpa», «I eoMeTpus»,
«BeposITHOCTB M CTaTUCTUKA.

Pa3zBuTne JIOTHYECKMX TIPEACTaBICHUH ¥ HABBIKOB JIOTHYECKOTO
MBIIIUICHUSI OCYIIECTBIAETCS Ha NPOTSKEHUM BCeX JeT OOydeHus B
OCHOBHOHM MIKOJ€ B paMKaX BCeX Ha3BaHHbBIX KypcoB. IIpenmomaraercs,
YTO BBIMYCKHUK OCHOBHOM IIKOJBI CMOET CTPOUThH BBICKA3bIBAHUS U
OTPHUIIAHUS  BBICKAa3bIBAaHUH, pacHmo3HaBaThb HUCTHHHBIE M  JIOJKHBIE
BBICKa3bIBaHUS, MPUBOAUTH MNPHUMEPHl M KOHTP INPHUMEPHI, OBIAJCET
MOHATUSIMU: OIpENeIeHHe, aKCUOMa, TeopeMa, A0Ka3aTelbCTBO — MU
HAYYUTCS HCIOJIB30BaTh MX INPH BBIMOJIHEHUH y4eOHBIX M BHE ydeOHBIX
3a7ad.

PABOYAA MPOrPAMMA YYEBHOI'O KYPCA
"AJIFEBPA". 7-9 KITACCbI

LIE/IM U3YYEHMA YHEBHOIO KYPCA

Anrebpa gBIsSeTCA OJHUM U3 OTIOPHBIX KYPCOB OCHOBHOM INIKOJIBI: OHA
obecrieynBacT U3ydeHHEe APYTUX AUCIUILINH, KaK €CTECTBEHHO- HAYYHOTO, TaK
U TYMaHUTApHOTO IMKIOB, €€ OCBOCHHE HEOOXOIUMO I TPOIOJIKCHHUS
00pa30BaHUs W B TIOBCEIHEBHOU JXM3HU. Pa3BuTne y 00yJaronuxcsi HAyIHBIX
MIPEJCTaBICHAN O TIPOUCXOXKICHAN U CYIIHOCTH aNreOpandeckKux abCTpaKiuii,
crocobe OTpakeHHsT MaTeMaTHYeCKOW HayKoW SBICHMH M TpOLECCOB B
MpUPOJie M OOIIECTBE, POJM MAaTEeMaTHUECKOTO MOACIHPOBAHHSA B HAYYHOM
MMO3HAHWU W B TPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOT'O MHPO-
BO33pCHHUA W KAa4Y€CTB MBINIJICHUA, HeO6XOI[I/IMI)IX UL aganTtanguu B
coBpeMeHHOM 1u(ppoBOoM oOImIecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM
00pa3oM obecrieurBaeT pa3BUTHE YMEHHs HaOJIIOIaTh, CPABHUBATH, HAXOIUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUIHOCTH MBIIUICHUS, CTOCOOHOCTH
apryMEHTHPOBAaHHO  OOOCHOBEIBATH  CBOM  JICHCTBHS ¥ BBIBOJPI,
¢dopmynupoBath yrBepxkaeHHs. OcBoeHHE Kypca aireOpbl obecrieunBaer
pa3BUTHE JIOTMYCCKOTO MBIIUICHUS OOYYaroIIUXCsS: OHH  HUCIOJB3YIOT
JACAYKTUBHBIC 1 MHAYKTUBHBIC pac- CYKICHUA, O606I]_ICHI/IG 1 KOHKPECTU3aIuio,
aOctparmpoBanue u  aHamormto. OOydeHwe anreOpe  mpernoJiaraer
3HAYUTENBHBI 00BEM CaMOCTOSATENBHON JIEATEIHPHOCTH  O0ydJalomuXcs,
MIO3TOMY CaMOCTOSTENIFHOE PEIICHUE 3a/1a4 €CTECTBEHHBIM 00pa3oM SBIACTCS
peanu3anuen AeATeIbHOCTHOTO IPUHIIAIIA 00YIEHHUS.

B cTpykType mporpammbl yueOHOTO Kypca «Anredpa» OCHOBHOW IITKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIbHO-METOINUecKue TuHun: «Uncna n
BBIYUCIJICHUA», <<Anre6pa1/1qe01<1/1e BBIPAXKCHUS



«YpaBHeHUs 1 HepaBeHCTBay; «DyHkunm». Kaxaas u3 oTux cojepkaTeabHO-
METOJMUYECKHUX JIMHUH Pa3BUBAETCS HAa MPOTSHKEHUU TPEX JIeT U3yUEeHHUs Kypca,
€CTECTBEHHBIM 00pa30M MepeIuieTasich U B3aUMOACHCTBYSI C IPYTUMHU €r0
TUHUSAMHA. B Xoze n3yueHns Kypca o0ydJaroniuMcs IPUXOANTCS JIOTHYECKH
paccyxIaTh, HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIH A3bIK. B CBsI3H ¢ 3THM
1eNIeCO00Pa3HO BKIFOUUTH B IPOTPAMMY HEKOTOPBIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/Iesibl MATEMATHIECKOTO 00pa30BaHuUs U
CHOCOOCTBYIOIINE OBJIA/ICHUIO O0YJAIOIMUCS] OCHOB YHHBEPCAIBHOTO
MaTeMaTHYecKoro s3bika. Takum 00pa3oM, MOKHO YTBEPKAaTh, 4TO
COJIepPIKATEIBbHON M CTPYKTYPHOU 0COOGHHOCTBIO Kypca «Aredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Cognepxanne nuHUM «YUucna W BBIYUCICHUS» CIYXKUT OCHOBOM st
JATBHCHINETO U3YYCHUSI MATEMATUKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YUYArOIIUXCS
JIOTHYECKOTO MBIIIICHHS, (JOPMHUPOBAHUIO YMCHHS MTOJIH30BATHCS aJITOPUTMAMH,
a TaKkkKe MPUOOPETEHHI0  MPAKTHYSCKUX  HABBIKOB, HEOOXOAMMBIX  JUIS
IIOBCEHEBHOM KN3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C
pallMOHANBHBIME W HPPAIOHANBHBIMH  YHCIaMH,  (OPMHPOBAHUEM
MPEJCTAaBICHAN O NCHCTBUTEIFHOM YHCIIC. 3aBEpIICHHE OCBOCHHS UYUCIOBOU
JIMHUUOTHECCHO K CTapIIeMy 3BCHY 00IIero oopa3oBaHusl.

ConmepkaHme JByX anreOpamyecKux JHHHA —  «AJdreOpamdecKue
BBIPQKCHUS» U «YPaBHEHHUS U HEPABCHCTBA» CIIOCOOCTBYET (HOPMUPOBAHUIO Y
00yJaromuxcss MaTeMaTUYCCKOro ammapara, HEOOXOIUMOIrO Ul PCIICHHS
3amad MaTEeMaTHKH, CMEXKHBIX MPEIMETOB W IPAKTHKO-OPHCHTHUPOBAHHBIX
3amad. B oCHOBHOW mIkoyie y4eOHBI MaTepHal TPYIIHPYETCS BOKPYT
palMOHaNIbHBIX BRIPAKEHUH. Anredpa JeMOHCTPUPYET 3HAUEHUE MATEeMATUKH
KaK s13bIKa JIJTS TT0- CTPOCHUSI MaTEMAaTHIECKAX MOJICNEH, OTIICAHU ITPOIECCOB
U SIBICHUN peanbHOTo Mupa. B 3amaum oOyueHus: anreOpe BXOISIT TaKKe
JANBHEHIee pa3BUTHE AITOPHTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, IUII OCBOCHHS Kypca HWH(POPMATHKH, W OBJAJCHUE HaBBIKAMH
JeYKTUBHBIX paccyxjeHuil. [IpeoOpa3oBaHne cuM- BOJBHBIX (DOPM BHOCHUT
CBOW creruduyeckuii BKIaJ B Pa3sBUTHC BOOOPaKEHUsI, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepkanre  (PYHKIHOHATBHO-rpa)UUECKON  JIMHUU  HAICJICHO  Ha
MOJydeHWE IIKOJbHUKAMM 3HAaHMH O  (QYHKIUAX KAk  BaKHEHIIeH
MaTeMaTH4eCKOH MOJENH JJisi OTMCAHUS U HMCCIeJIOBaHUSI pa3HO- OOpa3HBIX
MIPOIIECCOB W SIBIEHWH B TpUpoJie M oOiecTBe. M3yueHue 3TOro marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYUYAIONIUXCS YMEHHS UCTIOJIb30BaTh Pa3IMUHBIC
BBIPA3UTENLHBIC CPEACTBA SA3bIKA MATEMATHKN — CIIOBECHBIE, CAMBOJINYECKHE,
rpadudeckue, BHOCHT BKJIAJ B (OPMHUpPOBAHHE NPEACTABICHUH O pOJIH
MAaTEMAaTUKH B pa3- BUTUHU HUBWIA3ALUHN U KYJIbTYPHL.



MECTO YYEBHOIO KYPCA B YH4EBHOM [MJ/IAHE

CornacHo y4eOHOMY IiaHy B 7—9 Kkiaccax m3y4aercss ydeOHBIA Kypc
«AnreOpay, KOTOPBIA BKIIOYAET CIIEIYIOIINE OCHOBHBIC Pa3/Ieibl COJICPIKAHMS:
«Yuncna M BBIYKCICHHS», «ANreOpandecknue BBIPAKCHUS», «YPaBHEHUS H
HepaBeHCTBaY, «DYHKIIHNY.

VYueOHbli TIaH Ha U3y4eHHe aireOpsl B 7—9 Kilaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJEJNI0 B TEUEHHUE KaXKI0r0 roja 00- y4eHHs, BCEro 3a TpH
roza o0yueHus — He MeHee 306 y4eOHBIX 4acoB.

COAEPXAHME YYEBHOIO KYPCA (MO rO4AM OBYYEHMUA)
7 Knacc

Yucaa u evruucaeHusn
PaLIMOHaI'IbeIe Yn1cra

JlpoOu 0OBIKHOBEHHBIE M JECATHYHBIC, NEPEX0J OT OAHOW (HOPMBI 3aIUCH
npobeit k gpyroit. [loHATHE palMOHAIBHOTO YHCIA, 3alliCh, CPaBHEHHE,
yIOPSIOYMBAHUEC PAIMOHATBHBIX YHCEI. ApUPMETHYCCKUE JCHCTBUSA C
PpaIMOHANBHBIME YHCIaMU. PellleHne 3a1ad U3 peansHoM MPakTHKKA Ha 9acTH,
Ha IpooOH.

CTeneHb ¢ HATYPAJTIBHBIM TIOKa3aTeIeM: OpeIe/ICHHE, TPeoOpa3oBaHue
BBIPKEHHUI Ha OCHOBE OTIPEIEIICHHUS, 3aIUCh OOJBIINX Yrcell. [IpOoTeHTH!,
3aIIMCh TIPOIIEHTOB B BHJIE APOOH M JIPOGH B BHJIE MPO- IIEHTOB. TPH OCHOBHBIE
3aJ1a9M Ha TIPOIIEHTHI, pEICHHE 33/1a4 U3 PEalbHOMN MPAKTHKH.

IIpumeHeHue NPU3HAKOB JACIMMOCTH, pPA3JI0KEHUE HA MHOXMTE- JIU
HaTypaJlbHbIX YUCEIL

PeanbHple 3aBUCHMOCTH, B TOM 4HCJIe MpsMas U oOpaTHas mpo-
OPLUOHAILHOCTH.

AnzedOpauueckue 8bIpaldceHUus

[lepemennble, 4YHCIOBOE 3HAYEHHE BBIPAKEHHS C HepeMeHHoil. J[lo-
IIyCTUMBIE 3HAuU€HHs IepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXIY
BeIMYMHAMU B BUE popmyinel. Berancienus mo ¢popmymnam. [IpeobpasoBanue
OYKBEHHBIX BBIPQXCHHH, TOXXJICCTBEHHO pAaBHBIC BBIPAKCHHSA, MpPaBUIIA
npeoOpa3oBaHKsi CyMM MW NPOM3BEACHHH, NpaBHia PAcKpPBITHI CKOOOK H
MIPUBEJICHUS TTOIOOHBIX CIaraeMbIX.

CBoiicTBa CTEIIEHH C HATYpaIbHBIM MOKA3aTEIEM.

OpnHounensl U MHOrousieHsl. Crenenb MHorowieHa. CloxkeHue, BBIYUTaHue,
YMHOXEHHE MHOTOWIEHOB. DOPMYIIBI COKPAIIEHHOTO YMHOXXCHHSA: KBaJpaT
CyMMBI U KBapaT pasHocTH. DopMyiia pa3- HOCTH KBaJpaToB. PaszmoxeHune
MHOTOWIEHOB HA MHOKUTEIH.

Ypaenenusn
VYpaBHeHHE, KOpeHb YypaBHEHHWS, NpaBWIAa IMPEeoOpa3oBaHUS ypaBHEHUS,



PaBHOCWJIBHOCTb YPaBHEHHUIL.

JIunelinoe ypaBHEHUE ¢ OJHOW NEPEMEHHOM, YUCIIO KOPHEH JIMHEHHOro
YpaBHEHHsI, pelIeHHe JHMHEWHBIX ypaBHeHWH. CoCTaBJieHWE YpaBHEHHH IO
YCIIOBHIO 33Jaui. PellleHne TeKCTOBBIX 3aJa4 C MOMOIIBIO ypPaBHEHHUI.

JlunelHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMHU U ero rpaduk. Cucrema aByx
JMHEHHBIX ypaBHEHUH C AByMs MEepeMeHHbIMU. PeleHue cucrteM ypaBHEHUIH
CHocoOOM MOZCTaHOBKH. IIpUMephl pemieHusl TEKCTOBBIX 3a/1ad C MOMOIIBIO
CUCTEM YPABHECHMM.

Koopodunamut u spagpuxu. Pynxyuu

Koopannata Toukum Ha mnpsmoi. UucioBble NPOMEXYTKH. PaccrosHue
MEXAY ABYMS TOUKAMU KOOPJAUHATHOMN NPSMOM.

IpsimoyrospHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U OpiUHATA
TOYKM Ha KOOPJMHATHOW TUIOCKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX
¢dbopmynamu. YreHue rpadukoB peanbHbIX 3aBUCUMOCTEH. [ToHATHE QYHKIIUH.
I'paduk Gpynkuun. Coiicta ¢pyHkimii. Jluneii-

Hast Qyukuus, eé rpaduk. ['paduk dyukimu y = I x 1. ['paduueckoe perrenne
JMHEHHBIX YpaBHEHHUH U CHCTEM JIMHEHHBIX yPAaBHCHHH.

8 knacc

Yucaa u ébrvucrerus

KBagpatHblit kopeHb K3 uuncia. IloHATHE 00 HPpPALMOHAIBHOM YHCIE.
Jecsatuunsie NpUOMIKEHUS]  UPPALUOHAIBHBIX — YHCEL. CaoiicTBa
apu(METHIECKUX KBaJPaTHBIX KOPHEH M MX MPHUMEHEHHE K MPeoOpa30OBaHMIO
YHCJIOBBIX BBIPAXKCHUM U BBIUUCICHUSM. JleICTBUTEIbHBIC YHCIA.

CreneHs ¢ LenbIM NokasaTeneM u e€ cBoiicta. CTaHAapTHAS 3alUCh YHCTA.

AnzedOpauueckue 8bIpaldceHUus

KBagparnsiii  TpéxuneH; paslokeHHEe KBaJpaTHOrO TpEXWIEHa Ha
MHOKHTEIH.

Anrebpamdeckast apoOb. OCHOBHOE CBOWCTBO aireOpanveckoil apoou.
CrnoxeHue, BBIYMTAHHE, YMHOXCHHE, J[eNeHHe anreOpandeckux ApoOei.
ParmonansHbIe BRIpKEHHS U UX Ipeodpa3oBaHue.

YpaeHneHus u HepaseHcMea

KsampatHoe ypaBHeHue, ¢GopMmyna KOpPHEH KBaIpaTHOI'O YpaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUH, CBOIAIIUXCA K JUHEHHBIM U
KBajipaTHBIM. [IpocTeiimme npoOHO-palioHaTbHbIC YPaBHEHHUS.

I'paduueckas uHTEpHIpETALIUS YPABHCHUI C IBYMsI IEPEMEHHBIMHU H CUCTEM
JIMHENHBIX ypaBHEHUH C ABYMsl NepeMeHHbIMU. [Ipumepbl peleHus CUCTeM
HEJIMHEWHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMH.

PerieHne TeKCTOBBIX 33124 aNreOpandecKuM CrocoOoM.

UucnoBsle HepaBeHCTBa M UX cBoiictBa. HepaBeHcTBO ¢ ofHOHU
nepeMeHHol. PaBHOCHIBHOCTh HepaBeHCTB. JIMHENHbIe HEPABEHCTBA C OJHOU
nepeMeHHoi. CHCTeMbI TMHEWHBIX HEPABEHCTB C OJ1- HOM MepeMeHHOM.



DyHnruyuu

TTonstue ¢yakmuu. OOJacTh ONpENeNeHuss W MHOXECTBO 3HAYCHUH
¢dynkuu. CriocoOb! 3aaaHus PYHKITHA.

I'padpuk pynxmun. YUrenne cpoiictB pyHkunu mo e€ rpaduky. [Ipumepst
rpadukoB (QyHKIHUH, OTPAKAIOIIUX peabHBIE MPOLECCHI.

@DyHKINY, OIKCHIBAIOIINAE TPSIMYI0O U OOpaTHYIO IPOMOPIHOHATbEHBIE
3aBHCUMOCTH, WX Tpadukn. Oyukmmn Yy = X, Yy =x,y=x,y =[x L
I'padmaeckoe perreHne ypaBHEHIH U CHCTEM YpaBHCHHH.

9 knacc

Yucaa u ebrvuucreHus
JecTButenbHble ymMcna

ParnonansHbIe YKciia, HPPALMOHATIBHBIC YUCIIA, KOHEYHBIC U OCCKOHCUHBIC
JecSITHIHbIC NpoOu. MHOXECTBO NEHCTBUTEIBHBIX YHCEN, NCHCTBUTCIHHBIC
yrpcia Kak OCCKOHCUYHBIC JCCATHYHBIC JpoOu. B3anuMHO 0aHO3HAYHOE
COOTBETCTBUEC MEKAY MHOXXECTBOM JICHCTBHUTENBHBIX YHCEN W KOOPAWHATHOM
HIPSIMOM.

CpaBHEHUC JICUCTBUTEIBHBIX YHCET, apU(PMETUUYCCKUE JCHCTBUS C
JIeHCTBUTETFHBIMHU YUCIIAMH.
N3mepeHus, NpUBSIUKEHUSA, OLEHKM

Pa3mepsl OOBEKTOB OKpY’KAIOMIETO MHpa, ATUTEIBHOCTH IPOIECCOB B
OKpY’KaIoIIeM MHUpE.

[MpubnuxEHHOEC  3HAYCHHE  BEJIMYHMHBI, TOYHOCTh  HPUOJHKCHUS.
Oxpyraenue yucesn. [Ipukuaka u orieHKa pe3yIbTaTOB BEIUYMCICHHN.

Ypaenenua u Hepasencmsesa
YpaBHEHMA C OZJHOM NepeMeHHOM

JIuneitHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOASIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Penenne ypaBHEHHH, CBOASIINXCS K KBaIPATHBIM.
buxBanpatHoe ypaBHeHue. Ilpumepbl pelleHust YypaBHEHUl TpeTbedl Hu
4eTBEPTOI CTENeHEH pa3sioKeHHEM Ha MHOKHUTEIIH.

Pemmenne npoOHO-panOHANBHBIX YpaBHEHUH. Pemenue

TEKCTOBBIX 33124 aJTreOpandecKUM METOIOM.
CUCTEeMbl YypaBHEHMM

VYpaBHeHUe ¢ AByMs NepeMEHHBIMU U ero rpaduk. PermeHue cucreM aByX
JIMHEHHBIX ypaBHEHUH C JBYyMs IepeMEHHbIMU. Pemenue cucreM IBYX
YpaBHEHMH, OJHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOPOH CTEHNEHH.
I'padmueckas nHTEpIIpETAMA CUCTEMBI YPaBHEHHH C IBYMS EPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CIiocoOOM.
HepaBeHcTBa

UucnoBble HEPABEHCTBA U UX CBOICTBA.



Pewenune nuHeitHBIX HEPABEHCTB C OAHOM NepeMeHHOM. Pemenne cuctem
JIMHEIHBIX HEPABEHCTB C OAHOM nepeMeHHoi. KBanparHubie

HepaBeHCTBa. [ padudeckast HHTEpIIpeTanns HEPAaBEHCTB U
CHCTEMHEPABEHCTB C IByMs IIEPEMEHHBIMH.

Dynrkyuu
Ksagpatnanas gynkius, e€ rpaduk u coiictsa. [Tapadorna, ko-
OpIMHATHI BEPLIMHBI APa0OIIbl, 0Ch CHMMETPHUH I1apabOJIbL.

Ipaduxu byuxumit: y=kx, y=kx+b, y =

y= J(/,_y=IxII/II/IXCBOI‘/IICTBa.

YJucaoevle nocaredosamenvbHoOCMu



OnpegeneHue 1 cnocobbl 3aZlaHNA YMCIOBbIX MOC/IeA0BaTE/IbHOCTEMN
[lonsTre uyucioBoi II0CJICA0BATCIIBbHOCTH. 3aL[aHI/IC II0CJICA0BATCIIBHOCTHU
peKyppeHTHOI hopmyoi u popmyItoii n-ro dieHa.
ApudmeTryeckasa M reomeTpuyeckas Nporpeccmm

Apudmerrnyeckass U reomerpuueckasi nporpeccur. @opmyiibl n-ro uieHa
apu(MeTHIECKON ¥ TEOMETPHUIECKOH MPOTPECCHi, CyM- MBI TIEPBBIX 11 YUICHOB.

N3ob6pakeHne w@wieHOB apH()METHUECKOW W TEOMETPUYECKOH IMporpeccHid
TOYKAMHM Ha KOOPJMHATHOW IJIOCKOCTH. JIMHEWHBII M 3KCHOHEHIMATbHBII
poct. CIoKHbIE MTPOLEHTHI.

NIAHAPYEMbIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHWSA
PABOYEU MPOIPAMMbI KYPCA (MO NO4AM ObYHEHUA)

OcBoenne y4eOHOTO Kypca «Aunrebpa» Ha YpOBHE OCHOBHOTIO OOIIEro
00pa3zoBaHysl JOJDKHO 00ECIEeUYNBATh NOCTHXKEHHUE CIEAYIOIINX HPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB:

7 knacc

Yucaa u svruucaeHusn

*  BHIMoOmHATH, cOYeTast YCTHBIC W MICEMEHHBIC TPUEMBL, apudpme-
TUYECKHE ICHCTBHS C PAIlIOHATEHBIMHU YUCIIAMH.

* HaxoguTh 3HAaYeHUS YHUCJIOBBIX BBIPAKEHUH; NPUMEHATH Pa3HO-
o0Opa3Hble CHOCOOBI W TPHUEMBI BBEIYUCICHHUS 3HAYCHUH JPOOHBIX
BBIPAKCHUH, COJePIKANIIX OOBIKHOBCHHBIC U IECSITUIHEIC IPOOH.

*  TIlepexoauth OT OmHOU (OPMBI 3aMHCH YHCEN K Apyroi (mpeobpaso-
BBIBAaTh JIECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUIHYIO, B YACTHOCTH B OCCKOHEUHYIO JECATUIHYIO TPOOB).
CpaBHHBATH U yIIOPAJOYHBATE PATHOHAIEHBIC YHCIA.

*  Oxpyrnars yucrna.

*  BBINOTHATH NPUKHUIKY U OLEHKY PE3yJIbTaTa BEIYUCICHUMN, OIIEHKY
3HAYEHUH YHCIOBBIX BHIPAKEHUH.

° Brimonnsate ﬂeﬁCTBHH CO CTCIICHAMMU C HATypaJIbHbIMU IMOKa3aTe-JIsIMU.

*  IIpuMeHATh NPU3HAKY JEIUMOCTH, PA3JIOKEHHE HA MHOKUTEIN
HATYpPaJbHBIX YHCEL.

* Pemarts mNpaKTHKO-OPHEHTHPOBAHHBIC 3a/Ja4M, CBSA3aHHBIE C OTHO-
IICHHEM BEJMYUH, MPOMOPLIHUOHANGHOCTRIO BEJIWYHH, IPOLEHTAMHU,
HMHTEPIPETUPOBATh PE3yJIbTAThl PELICHUS 3a1ad C y4ETOM OrpaHU-
YeHNH, CBA3aHHBIX CO CBOIICTBAMH PAaCCMaTPHUBAEMBIX OOBEKTOB.

AnzedOpauueckiue 8bIPaxdceHus

Hcmonb30Bath anredpandecKyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B IpoIiecce OCBOCHUS YIeOHOTO MaTepHaa.



HaxonuTth 3Ha4YeHUs OYKBCHHBIX BBIPAKCHUI IPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BeimonmHATe  TIpeoOpa3oBaHMS — [EJIOTO0  BBIPAKEHHWST B~ MHOTOYJICH
TIPUBEICHNEM MTOTOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpInonHsAT, yMHOXKEHHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, IPUMEHSTH (POPMYIIBI KBaIpaTa CyMMBI M KBaJIpa- Ta Pa3HOCTH.

OcCyIIecTBISITh Pa3I0KEHUE MHOTOWICHOB Ha MHOXHUTEIU C I0- MOIIBIO
BBIHGCCHHS 3a CKOOKH OOINEro MHOXKHTEINS, TPYIIHUPOBKH ClIAaracMbIX,
MPUMEHEHHUS (POPMYIT COKPAIIEHHOTO YMHOXKCHUSI.

[IpuMeHsaTh TpeoOpa3oBaHUsS MHOTOYICHOB U PEUICHHS pa3- JIMIHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MPEJAMETOB, U3 peaJbHON MPAKTHKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEH € HAaTypajdbHBIMU IOKa3aTelsi- MU JUIS
npeoOpa3oBaHus BEIPAKCHUH.

Ypasnenua u Hepasencmsea

Pewate nuHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, NPUMEHSSA INIpaBUIIa
nepexosa OT MCXOJHOIO YpPaBHEHHUS K paBHOCHIBHOMY eMy. I[IpoBepsrts,
SBIISIETCSA JIM YUCIIO KOPHEM ypaBHEHUSI.

[TpumensaTh rpadudeckre METOIbI IPH PEIICHUH JINHEHHBIXYPABHECHNH U UX
CHCTEM.

[lonOupare mnpuMepsl Map YUCEN, SBISIIONIMXCS PEIICHHEM JIMHEHHOTO
YPaBHEHHUS € ABYMsI IEPEMEHHBIMU.

CTtpouTh B KOOPJMHATHOW IIOCKOCTH TIpa(MK JIMHEWHOrO ypaBHEHHS C
JBYMsI TIEPEMEHHBIMU; TI0JIb3YsCh TPa(QUKOM, IPUBOAUTH TPUMEPBI PELICHUS
YPaBHEHHUS.

Pemate cuctemsl IByX TMHEHHBIX ypaBHEHUN C JBYMs NEPEMEHHBIMH, B TOM
qucIe rpadUuecKH.

CocraBisATh W pemaTh JIMHEHHOE YypaBHEHHE MM CUCTEMY JHMHEHHBIX
YPaBHEHHUH 110 YCIOBHUIO 3a/laud, HUHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/layy IOJ1Y4YeHHbIN pe3yibTar.



Koopodunamut u spaguxu. Pynxyuu

W3o0pakaTb HAa KOOPAMHATHOW MpPSIMOW TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOPJIMHATAM, JIy4YH, OTPE3KH, HHTEPBAJIbL; 3a- MHCHIBATh YHCIIOBHIC
NPOMEXYTKU Ha aureOpaniyeckoM si3bIKe.

OtMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHU MO 33/IaHHBIM KO- OpJIMHATaM;
cTpouth rpaduku TuHeHHbIX GyHKIHA. CTpouts rpaduk dynkimmn y = Ix L.

OmnuceiBaTh € TOMOINBIO (YHKIMH W3BECTHBIC 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTB, BPEMs, PACCTOSHHUE; II€HA, KOJIMYECTBO, CTOMMOCTE;
MPOU3BOJUTENBEHOCTD, BPeMsl, 00bEM pabOTHI.

Haxoxuts 3HaueHne HYHKIMY [0 3HAUYCHUIO €€ apryMeHTa.

[Nornmatp TpaduyuecKuii criocod MpeCTaBICHNS U aHAIH3a UH- (OpMAaIIHH;
U3BICKATh M WHTEPIPETHPOBATH HHPOPMALMIO H3 TpadUKOB peabHBIX
IPOLIECCOB U 3aBUCUMOCTEH.

8 knacc

Yucaa u ebrvucaeHusn

Vcnionb30BaTh HayaJIbHbBIE IPEJICTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX
YyuceNl Ul CPaBHEHWs, OKpPYIVICHHS W BBIUMCICHUH; n300pakaTh
JICICTBUTEIIbHbIC YUCJIA TOUKAMU HAa KOOPAUHATHON IIPSIMOM.

[TpumeHsTh TOHATHE apUPMETHYECKOTO KBaJPaTHOTO KOPHS; Ha- XOIMTh
KBaJIpaTHbIE ~ KOPHH, MCHOJB3Ysl MpPU  HEOOXOJMMOCTH  KaJIbKYJISTOP;
BBITIOJIHATH 1IPE0OPA30BaHMs BBIPAKEHHI, COJEPIKAIINX KBAJAPATHBIE KOPHH,
WCIOJIb3YS CBOMCTBA KOPHEM.

Hcrionp30BaTh 3ammcy OONBIIMX M MaJIBIX YHCEJ C MOMOIIBIO JAECATHYHBIX
npobeit u creneneit yucna 10.

AnzedOpauueckue 8bIPadiceHUs

[IpuMeHATs MOHATHE CTENEHH C IeIbIM [OKA3aTeleM, BBINOJIHATH
npeoOpa30BaHus BEIPAXKEHUH, COIEPKAIINX CTETICHH C IeJTBIM TI0Ka3aTeNIeM.

BBINOMHATE TOXAECTBEHHBIE NMPEOOpPa30BaHUS PAllMOHATIBHBIX BBIPAKECHUI
Ha OCHOBE TpaBWJI JEHCTBMH HaJg MHOTOYICHAMH U ajredpandyecKuMu
IpoOsMu.

PackiianpiBaTh KBaJpaTHbIN TPEXUIICH HA MHOKUTEIIH.

[TpumMeHsaTs PeoOpa30BaHMUs BBIPAKEHUI IS PEIICHUS Pa3lIUYHBIX 3a/1ad
13 MaTeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHOH MPAKTHUKH.

YPQGHeHuﬂ u HepaseHcmaea
Pemate HHHCﬁHLIC, KBaJIpATHBIC YPAaBHCHUA U PALMOHAJIbHBIC YpPaBHCHUA,
CBOAAIIUECS K HUM, CUCTEMBI IBYX ypaBHCHI/Iﬁ C ABYMs IIEPEMECHHBIMU.



IIpoBoauTh MpoCTEHIINE UCCIIEOBAHNS YPAaBHEHUI M CUCTEM YpPaBHEHUH, B
TOM 4YHCJIE C NPUMEHEHHEM IpaUYecKuX IpeAcTaBlIeHUH (yCTaHABIMBATD,
UMEeT JHM YPAaBHCHHE WIM CHCTEMa YpPaBHEHHWH pEIICHWs, €CIM HMEET, TO
CKOJIBKO, U TIp.).

[lepexoauTe OT CIIOBECHOW (OPMYIHUPOBKH 3a1add K e€ anreOpandeckoit
MOJICTIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHMS WJIM CH- CTEMbl YpaBHEHUH,
MHTEPIPETHPOBaTh B COOTBETCTBUM C KOHTEK- CTOM 3aa4yd IOJy4YEeHHBIH
pe3yJsIbTar.

[TpumeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB IS CPaBHEHHSA, OICHKH;
peuarh JUHEIHbIe HEPaBEeHCTBA C OJTHOM NEPEeMEHHOHM M UX CHUCTEMBI; JaBaTh
rpaUIecKyi0 WIITIOCTPAIIMI0O MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

Dynrkyuu

Ilonnmare ¥ HMCTIOIB30BaTh Q)YHKHHOHaHLHLIe IIOHATHA U A3BIK (TepMI/IHBI,
CHMBOJIMYECKHE 0003HAYCHUS ); ONPECIATh 3HaUeHHEe (DYHKIMU 10 3HAUCHUIO
apryMeHTa; OTIPEIeNATh CBONCTBA (DYHKIINHU TI0 €€ TpaduKy.

2
CTpouTh Tpa Ky IeMEHTAPHBIX QYHKIHN BUAA Y = X, Y =X,

3 o o ..
y=x,y=x, 9/: I x I; onmuceiBath CBOWCTBA YHCIOBOM (YHK- LIHH 110 €&
rpaduky.
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YJucaa u ebtvucaeHus

CpaBHUBATH U YIOPSAJOUYNBATH PALIMOHAJIbHBIE U HPPALMOHAIIBHBIE UHCIIA.

BhIMONHATE apuMeTHIECKUE ACHCTBHS C PAIIHOHAIBLHBIMHU YHUCIIAMH,
coyeTrass YCTHbIE M THCbMEHHbIE TMPUEMBI, BBINOJIHATH BBIYUCICHUS C
HMppaMOHAIbHBIMU YUCIAMHU.

HaxonuTth 3HaueHusi cTeneHed ¢ LEJAbIMH [OKAa3aTeIsIMM M KOpPHEH;
BBIYUCIISITH 3HAYEHUS YHUCIIOBBIX BhIPaXKEHUI.

OkpyriasiTh JAEMCTBUTEIbHBIE YHWCIA, BBINOJHATH MPUKHUIKY pE3yJbTara
BBIYUCIIEHUH, OLIEHKY YHCJIOBBIX BBIPAXKEHUIA.

Ypasnenusn u Hepasencmea

Pemate nuHEHHBIC W KBaJpaTHBIC YPaBHEHUS, YPaBHEHUS, CBOJIIUCCS K
HUM, IPOCTEHIINE TPOOHO-PAIIHOHAIIFHBIC YPaBHCHHUS.

Pemate cucTeMbl NBYX JMHEHHBIX ypaBHCHUH C JBYMs NEPEMEHHBIMH U
CHUCTEMBI JBYX ypaBHeHI/II\/’I, B KOTOPBIX OJHO YPAaBHCHUEC HEC ABJACTCA
JINHEHHBIM.

Pemate TeKkCcTOBbIE 3amadu  alreOpamyecKuM CIIOCOOOM ¢  TIOMOIIBIO
COCTAaBJICHUS ypaBHCHHs WU CHCTEMBI JIBYX YpaBHEHUH C IByMs
MICPEMCHHBIMHU.



IIpoBoauTh MpoCTEHIINE UCCIIEOBAHNS YPAaBHEHUI M CUCTEM YpPaBHEHUH, B
TOM YHCJIC C TPUMCHECHHUCM TpapUUCCKUX IMPEICTABICHUH (YCTaHABIUBATH,
UMeEeT JIM ypaBHEHHE WM CHCTEMa ypPaBHEHHH peIIeHHUs, €CIU HMEET, TO
CKOJIBKO, U TIp.).

Pemate nuHEWHBIE HEPaBEHCTBA, KBAJpAaTHBIC HEPaBEHCTBA; H300pakaTh
peleHre HEpaBeHCTB Ha YHUCIOBOW NpPSMOM, 3alKChIBaTh pEIICeHHE C
MOMOIIBIO CUMBOJIOB.

Pemate  cuctembl  JMHEHHBIX ~ HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKITIOYAIOIIME KBAJIpaTHOE HEPAaBEHCTBO; M300pakaTh PpEIICHHE CHCTEMBI
HEPAaBEHCTB Ha YMCIOBOW TNPSIMOH, 3alHCHIBATh pELICHHE C MOMOIIbIO
CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPHU PEUICHUH Pa3IMYHBIX 3a/a4.

Dynkyuu
Pacnio3HaBaTh (YHKIMU M3YYCHHBIX BHIOB. [lOKa3pIBaTh CXEMAaTHYCCKU

pacriojiokeHHe Ha KOOPAWHATHOM IUIOCKOCTH rpaMKoB

k
byuxuumit Buna: y =kx,y=kx+b,y = ;,y=ax2 +bx+ec,

y= x3, y=x, _t/: I x I B 3aBuCHMOCTH OT 3HAUCHHUIT KOIPDHUIIUCHTOB,;

OTIMCBHIBATH CBOMCTBA ()yHKIIHH.

CTpouTh U H300paXkaTh CXEMATUICCKU TPaQUKK KBAJIPATHUHBIX (QYHKITHIA,
OITMCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIHH 110 UXrpadukam.

Pacmo3HaBaTh KBaApaTHUHYIO (QYHKIHIO IO (hopMyIre, IPUBOJUTE IPUMEPHI
KBaIpaTUYHBIX (QYHKIMH U3 peanbHOHN KI3HH, (PU3NKH, TEOMETPHH.

Apugdmemurueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMETHYECKYIO U TEOMETPUYECKYIO IIPOrPECCUH NIPU
pa3HBIX crioco0ax 3aTaHusl.

BBIMONHATE  BBIYUCICHUST C  HCIOJIb30BaHHWEM (GOpMyIT N-TO ujeHa
apuGMETHISCKON ¥ TEOMETPUIECKON POTPECCHi, CYMMBI TIEPBEIX 71 YJICHOB.

W306pakaTh wWIEHBl MOCIEIOBATEIBHOCTH TOYKAMHU Ha KOOPJIMHATHOU
TUIOCKOCTH.

Pemarte 3aJa4yu, CBA3aHHBIC C YHCJIOBBIMHU I10CJICAOBATCIBHOCTAMH, B TOM
yuclie 3aJauyd U3 PeaTbHOW JKU3HM (C HCIOJIB30BAaHUEM KalbKYJISTODA,
U(PPOBBIX TEXHOJIOTHIA).



TEMATUYECKOE M/TAHMPOBAHUE YHEBHOIO KYPCA (MO NO4AM OBYYEHMA)

7 knacc (He MeHee 102 v)

HasBanue
paszesa (TeMbl)
(umcsi0 yacoB)

OcHOBHOE cojgeprKaHue

OcHOBHbIE BU/bI JeATEeJTbHOCTH OﬁyanOH.II/IXCH

Yuciia ¥ BbIYUC-
JICHUA.
PanuoHa/ibHbIE
qucaa

(254)

IMonsiTe pAILMOHAIBFHOTO  YHCJIa.
Apudmernyeckne JIeHCTBUS c
PpalMOHATEHBIMH YHCITAMH.

CpaBHeHnue, YIOPSIIOYHBaHUE

palMOHANBHBIX YHCEIL.
CreneHb C HaTypajbHbIM IOKa-
3aTeseM.

Pemenne 0CHOBHBIX 337144 HA IpOOH,
TIPOLICHTHI U3 PeaTbHOM MPAKTHKH.
[Ipu3Haku  OETMMOCTH, Pa3IOKEHUS
Ha MHOHTENU HAaTypaJbHbIX YUCE.
Peanbuble 3aBucumoctu. Ilpsimas u
oOpartHast MPOTIOPIIHOHATHEHOCTH

CucTeMaTU3UPOBATh U 060TalaTh 3HAHUA 00 OOBIKHO-
BEHHBIX U JECSTUYHBIX JPOOSX.

CpaBHMBATh ¥ YNOPAAOYMBATH APOGH, NpeoOpa3oBhIBas
IIpu HEOOXOJUMOCTH AECSTUYHBIE JIPOOH B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B IECITUYHBIC, B YACTHOCTH B O€C- KOHEUHYIO
JIECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOGPa3HbIe CIOCOOHI M NPUEMBI BbI-
4uCc/IeHNs 3Ha4eHUH APOGHBIX BbIPAXKEeHHUH, coaepKalnx
OOBIKHOBEHHBIE U JECATHYHBIC JPOOH: 3aMEHSTh IIpH
HEOOXO0IMMOCTHACCITHIHYIOIPOOLOOBIKHOBEHHOI 1
OOBIKHOBEHHYIO JECATHYHOM, MPHBOIUTH BBIPAKEHHE K opMme,
HanOosnee ymoOHOHM IS BBIYMCICHUH, NpeoOpa3oBHIBATH
JIPOOHBIC BBIPQKEHUS] Ha YMHO)KEHHE M JISJICHUE JeCATHYHBIX
npo0eit K AeHCTBUSAM C TETBIMH YHCIIAMH.

IIpuBOANTSL YHC/IOBbIE U GYKBEHHbIe MPUMeEPHI CTEICHH C
HaTypaJbHBIM IIOKa3aTelIeM, OOBSICHSS 3HAUEHHS OCHOBAHUS
CTCIICHU M ITOKA3aTeJIA CTCIICHU, HAXOAUTh 3HAYCHUA CTEIeHEH
Buza @' (@ — mo6oe paMOHAIBLHOE YHCIIO, 11 — HATYPAIbHOE
4HCIIO).

IloHMMaTh CMBICT 3amHCH OONBIINX YHCET C ITOMOIIBIO
JECSTUYHBIX Ipobeil u creneneit yncna 10, NPUMEHAThb uxX B
peaNbHBIX CUTYAIHSX.




IIpodoaxcenue

HasBanue
paszesa (TeMbl)
(umcsi0 yacoB)

OcHOBHOE cojgeprKaHue

OcHOBHbIE BU/bI JeATeJTbHOCTH o6yqaloumxc;1

IIpUMeHATD PU3HAKU JETUMOCTH, PA3JI0KCHNS HA MHOKHTEIIH
HATypaJbHbIX YHUCEI.

PemaTh 3ajayM Ha 4YacTH, IPOLEHTHI, MPOIOPLHH, HA
HaXO0JKAeHHE ApoOH (TIPOLICHTA) OT BETMYUHBI U BETMYUHEI 10 €&
JIpodu (TporeHTy), ApoOu (MPOIEHTa), KOTOPBIA COCTABISCT
onHa BenuyuHa OT Apyroil. IIpUBOAUTH, Ppa36upaTh,
OLLEHUBATD PA3JIMYHbIC PELICHNUS, 3aIIHCH PELICHNH TEKCTOBBIX
3a71a4.

Pacno3HaBaTh M 0G'BbSCHATD, ONUPAsCh Ha OINpPEICICHHUS,
MPSIMO  TIPOTIOPLIOHANIBHBIE U O0pPaTHO MPOIOPIHOHAIBHEIE
3aBHCHMOCTH MEXK/y BeTMUYMHAME; MIPUBOAUTH IPUMEPBI 3THX
3aBUCUMOCTEH W3 PEAIbHOr0 MHpa, W3 JPYrHX Yy4eOHBIX
MPEIMETOB.

PemaTh npakTHKO-OPUEHTHPOBAHHBIE 3a/Jaudl Ha JpOOH,
MPOLICHTHI, MPSAMYIO W OOpaTHYIO MpPOMOPIHOHAIEHOCTH,
IIPOTIOPLINH

Anre6épanyeckue
BbIpaXkKeHUs
(27 4)

byksennsieBbipakenus.[lepe-

MeHHble.  JlomycTuMsble 3HAYCHUS
nepeMeHHbIX. PopMyIIbl.
[TpeoOpazoBanue OYKBEHHBIX

BBIPDAXKCHHII, PacKphITHE CKOOOK U
NPHUBEJCHNUE MOIOOHBIX ClIaraeMbIX.
CBoiicTBa  CTEMEHM C HaTypalbHBIM
[IOKa3aTeNIeM.

OBiajeTh areOpanyeckoil TePMHUHOJIOTHEH U CHMBOJUKOM,
NPUMEHATD ¢€ B IPOIecce OCBOCHHS YIeOHOTO MaTepHaa.
HaxoauTth 3HaueHUsT OYKBEHHBIX BBIPOKCHHN IPH 3aJaHHBIX
3HAYCHUSIX OYKB; BBIMOJHSITH BBIYUCICHHS IO (OPMYJIaM.
BBINOJIHATE NpeoOpa30BaHus 11€710T0 BEIPAKEHHUS B MHOTOUWICH
MPHUBEICHUEM TIOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.




MmnorouieHsl. CIOXEHHE, BBIUH-
TaHWEe, YMHOKEHHE MHOT'OWIECHOB.
Dopmyibl COKpPALIEHHOTO
yMHOXeHHs. Pa3noxeHneMHo-
TOYJICHOB HA MHOYKUTEIIH

BBINOJIHATE yMHOXKCHUE OJHOYICHA HAa MHOTOWICH U
MHOT'OWICHa Ha MHOTOYJICH, MPUMEHATb QOpMYyJIbl KBaapaTa
CYMMBI U KBajlpaTa pa3HOCTH.

OcCy1eCTB/IATD pa3I0KeHHe MHOIOWICHOB Ha MHOXUTE- JIH
ITyTEM BBIHECEHHSI 32 CKOOKM 00OIIero MHOKHUTEIIS, IPHMEHEHHUS
(GOpMyYITBI  Pa3sHOCTH KBaJpaToB, (OPMyN COKPAIIEHHOTO
YMHOKCHUS.

IIpuMeHATh npeoOpa3oBaHHE MHOTOWICHOB [UISI PELICHHS
Pa3sIHYHBIX 3a4ad U3 MAaTEeMaTHKH, CMEXKHBIX NIPEAMETOB, U3
peanbHOM MPaKTUKU.

3HAaKOMHUTbCA C MCTOPHEN pa3BUTH MaTeMaTHKI

YpaBHeHus
Y HEepaBeHCTBa
(204)

VYpaBHeHue, mpaBuina  mpeodpa-
30BaHUS ypaBHEHNS, paBHO-
CUJIBHOCTb YPaBHEHUI.

Jluneitnoe YpaBHEHHE ¢  OJIHOM
MEePEMEHHOM,  pelleHne JUHEeHHBIX

ypaBHeHuil.Pemenunesanau ¢
MOMOUIbIO YPABHEHHUH.

Jluneitnoe ypaBHeHHE ¢  JABYMS
MepeMeHHBIME U ero rpaduk.Cucrema
JIBYX JTMHEHHBIX YpaBHEHUH ¢ IByMs
nepeMeHHbIMH.  Pemnrenne CHCTEM
ypaBHEHHI c1T0cOOOM ITOJICTAHOBKHU 1
CIOCOOOM CIIOKEHUS

Pematp nuHeliHOE ypaBHEHHE C OJHOM IepeMEHHOM,
NpUMeHsA paBUJa nepexoja OT HCXOTHOTO YpPaBHEHUS K
paBHOCHIBHOMY eMy Ooiee mpoctoro Buzaa. IlpoBepsATb,
SIBJISIETCS JI KOHKPETHOE YHCIJIO KOPHEM YpPaBHEHMUSL.
IloaGUpaTh NpUMePHI Tap YNCEN, IBISIOMNXCS PEIICHUEM
JINHEHOT 0 ypaBHEHUs ¢ AByMs lepeMeHHbIMU. CTPOUTD B
KOOPAWHATHOH TIIOCKOCTH T'padyK JTHHEHHOTO YpaBHEHHS C
JBYMS TIEpEMEHHBIMH; MONB3YyACh rpagukoM, MPUBOAUTH
NMpHUMepBbI pelIeHNs ypaBHEHNS.

HaxoauTh pelieHue cucTeMbl IBYX JIUHEHHBIX ypaBHEHUI ¢
JBYMSI TIEPEMEHHBIMH.

CocTaBJ/ISITh ¥ pellaTh ypaBHEHHE WM CUCTEMY ypaBHEHUI 110
YCIOBUIO 33/1a4M, HHTEPIPETHPOBATH B COOTBETCTBHM C
KOHTEKCTOM 33/1a4¥l MTOTyICHHBIH Pe3yIbTaT

KoopauHatsl
u rpaduKH.
DyHKIMU
(244)

Koopaunara TOYKM Ha  NPSAMOH.
Uucnosble TIPOMEXKYTKH. Pac-
CTOSHHE MEXIYy  JAByMA TOUYKaMH
KOOPJIUHATHOH MPSIMOM.

H306paxkaTh Ha KOOPIMHATHOM TPSIMOW TOYKH, COOT-
BETCTBYIONIME 3aJlaHHBIM KOOpPAWHATAM, IydH, OTpE3KH,
MHTEPBaJIbl; 3aMIUCHIBATh UX Ha alre0panyeckoM s3bIKe.




IIpodonicenue

HasBanue
paszesa (TeMbl)
(umcsi0 yacoB)

OcHOBHOE cojgeprKaHue

OcHOBHbIE BU/bI JeATeJTbHOCTH o6yqaloumxc;1

[IpsiMmoyronbHAst cucTeMa KOOpPIWHAT
Ha TIockoctH. [Ipnmepsr rpadukos,
3aJaHHBIX  (hOpMyTIaMH. YreHue
rpa)MKOB peabHBIX 3aBHCHMOCTEH.
[Monstne pynxuun. I'paduk Gpynkiwm.
CBoiictBa  (hyHKUHIA. Jluneitnas
(hyHKIMSL. IlocTtpoenne  rpaduka
JIMHEHHOH GyHKINY. I'papux
byukumn y = I x I

OTMeyaTh B KOOPAVWHATHOM MJIOCKOCTH TOYKH 110 331aHHBIM
KOOpJMHATaM; CTPOUTH I'pa)MKH HECIOKHBIX 3aBHCHMOCTEH,
3aIaHHBIX (POPMYTIaMH, B TOM YHCIIE C IO- MOIIBIO IH(POBBIX
J:aboparopui.

IIpuMeHATS, u3y4daTb npeuMyliecTBa,
WHTEPNPeTUPOBATh IpadHUeCKUil CrOCO0 MPEACTaBICHUS U
aHalln3a pa3HooOpa3HOW )KU3HEHHOM HH(POPMAIIHH.

OcBauMBaTh MoHATHE (YHKIUH, OBJIAACBATh (YHKIHMOHATHHOM
TEPMUHOJIOTHEH.

Pacno3HaBaTh JIMHENHYIO QYHKIHIO Y = kX + b, onmUChIBaTh
€é CBOWCTBA B 3aBHCUMOCTH OT 3Ha4eHni kod(Gpuumentos k u b.
Ctpoutb rpaduKky JTHHEIHHOW (QYHKIHNH, dyHKIIH
y=IxL

Hcnosib30BaTh HUPPOBBIE PECYPCHI Ul OCTPOCHHS
rpa¢uKoB GYHKIMNA ¥ U3y4eHHsI NX cBOHCTB. [IpuBoauThH
MIPUMEPBI JINHEHHBIX 3aBHCUMOCTEH B PealIbHBIX MPOLeccax U
SIBJICHUSIX

IloBTOpEeHUE
1 060061IeHHe

(64)

MOHSATHH U
00001IEeHE

[ToBTOpEHHE OCHOBHBIX
METOJIOB Kypca 7 Kiacca,
3HAHU

BbI6UpaTh, IPUMEHATH OLLEHUBATh CIIOCOGHI CPABHEHNUS
4ycel, BBIUMCICHUH, MpeoOpa3oBaHMil BBIPAKCHHUN, PELICHUs
YpaBHEHUH.

Ocy1ecTBaAATh CaMOKOHTPOJIb BBITIOJHIEMbIX ACHCTBUI U
CaMOTIPOBEPKY pe3yJibTara BBIYHCICHHHA, MpeoOpa3oBaHUIA,
MOCTPOCHUH.




PewmaThb 3aa4M u3 peajbHON KU3HY, NPUMEHATH MaTe-
MaTH4YeCKHe 3HaHMsA [UIl peIleHus 3ajad M3  JPYrux
IIPEIMETOB.

Pemath TekcTOBble 3aJa4yd, CpaBHUBATh, BbIGHPATh
CNOCOGBI pelIeHNUs 331341

8 knacc (He meHee 102 v)

HasBanue
paszaeJia (TeMbl)
Kypca (41c/10 4acoB)

OcHOBHOE coaeprKaHue

OcHOBHbIE BU/bI JeATEeJTbHOCTH 06y'-lal0].l.ll/lXCH

Yucia 1 BbIYUC-
neHus. KBagpar-
Hble KOPHU
(154)

KBanpaTHblif KOpeHb U3 YUCIa.

JlecsTuuHbIe IPUOIIMIKEHUS
HPPaIMOHATBHBIX YUCEIT.
JlelictBurenbHble uncna. CpaBHEHHE
JICHCTBUTEIIBHBIX YHCEI.
ApupmeTnIecKuii KBaapaTHBIN
KOpPCHb.

YpaBHeHue Bujia x~ = a. Cpoiictsa
apu(HMETUICCKUX KBAJAPATHBIX
kopHeii. [IpeoOpa3oBaHme YHUCIOBBIX
BBIpaKEHHH, CONEPIKALIAX
KBaJJpaTHbIC KOPHH

[NonsiTne 06 npparoHaTLHOMYHUCTIE.

dopmyupoBaTh onpejesieHre KBaApaTHOTO KOPHS 13
4HcIia, apu(METHIECKOTO KBaAPATHOTO KOPHSI.

IIpUMeHATH orepanynio H3BJICUYSHNS KBaJAPATHOTO KOPHS 3
YHcIia, UCMOJIb3Y S NIPH HEOOXOANMOCTH KaJIbKYJIATOP.
OneHUBAThb KBaJpaTHbIC KOPHU LEJBIMU YHCIIAMH H Jie-
CSITUYHBIMHU JIpOOSIMU.

CpaBHMBaTh WU YNOPAAOYMBATH palMOHAIBHBIE M Hppa-
LMOHANBHbIE YHWCJA, 3alllCaHHBlE C IIOMOIIBIO KBaJpaTHBIX
KOpPHEH. 2

HccnepoBaTh ypaBHEHHE X = (, HAXOJUTh TOYHBIC U
npuOIKEHHBIE KOpHE TipH a > (.

HccnepoBaTh CBOMCTBA KBaJpaTHBIX KOPHEH, MPOBOIS
YUCIIOBBIE DJKCIEPUMEHTBI € MCIOJIB30BAHUEM KaJIbKYJIATOpA
(xoMTBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(pMETHUCCKHX KBAJPATHBIX KOPHEH;
TIPUMEHSITh UX JUIS TPeoOpa30BaHMs BEIPAXKESHHH.




IIpodondicenue

HasBanue
pa3zaeJia (TeMbl)
Kypca (41c/10 4acoB)

OcHOBHOE coJaeprKaHue

OcHOBHbIE BU/bI JeATEeJTbHOCTH o6yqaloumxc;1

BBINO/THATE NPeo6pa3oBaHUA BBHIPAKCHUH, COAEPIKAIINX
KBaJ[paTHbIE KOpHU. BrIpaxkaTh mepeMeHHbIe U3 TEOMETPUIECKIX
U (puznyecKux GopmyJ.

BbIYMCIATE 3HAYEHUSA BBIPAKEHUI, COlEpKAIUX KBaJpaTHbIE
KOpPHH, UCIIOJIB3Ys IIPpU HGO6XOI[I/IMOCTI/I KaJIbKYJIATOP.
Hcnonp3oBaTh B XOA€ pelIEHUs 3ajad 3JIeMEHTapHble
NpeaACTaBJICHUA, CBA3AHHBIE C l'IpI/I6J'II/I)KéHHI)IMI/I 3HAYCHHUAMU
BCJIMYMH.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHI MAaTEMAaTUKU

Yuciia ¥ BbIYUC-
JieHus. CTeneHb
C L eJIbIM MOKa3a-
TeJaeM

(74)

CrereHs ¢ IeJbIM MOKa3aTeleM.
CraHmapTHas 3alHCh YUCTIA.
Pa3mepbl 00bEKTOB OKPYKar0-
mero Mupa (0T AIEeMEHTAPHBIX
YaCTHUI 10 KOCMHYECKUX 00BEK-
TOB), IVIUTEIBHOCTD TPOIIECCOB B
OKPYIKAIOIIEM MHUPE.

CBOWCTBA CTEICHH C [EITBIM 10~
KazareyieM

dopMy/IMPOBATh ONpe/esIeHHe CTENCHH C LEJbIM [OoKa-
3aTeNeM.

IIpeacTaBAATb 3aNUCh OOJBIINX M MAJIBIX YHCEI B CTAH-
naptHoM Bujie. CPAaBHUBATD YKCIIA U BETMYNHBI, 3aITd-
CaHHBbIE C UCMOJIb30BaHUEM cTeneHu 10.

Hcnos1b30BaTh 3alMCh YKcel B CTAHIAPTHOM BUJIE TS
BBIPQKECHHS Pa3MepOB 00BEKTOB, [NIMTEILHOCTH MTPOLEC-
COB B OKPYKalOIIeM MHpE.

dopmMyIUpOBaTh, 3aUCHIBATh B CUMBOJINYeCcKOi pop-
Me 1 WIIOCTPUPOBATh NPUMePaMHM CBOICTBA CTENIEHN
C LEITBIM [TOKa3aTeNeM.

IIpuMeHATh CBOMCTBA CTEIIEHH IS PeoOpa3oBaHUs
BBIP)XEHUI, COJIEPIKAIMX CTEIICHH C LIeJbIM TIoKa3aTe-
neM. BBINOJIHATD AEHCTBUSA ¢ YKNCIIaMHU, 3alIHCAaHHBIMH B
CTaH/apTHOM BHJIE (YMHOXKEHHUE, JACIeHNE, BO3BEICHUE

B CTCIICHB)




Anre6paunyeckue

Ksanparusiiitpéxunen.Pasno-

PacnosHaBaTh KBaJpaTHEIH TPEXWICH, YCTAHABINBATh

BBIpaKeHM4. JKEHHE KBAJPaTHOTO  TPEXWIEHA Ha | BO3MOXKHOCTB €TI0 PA3JI0XKEHUS] HA MHOKHTEIH.
KBaapaTHblit MHOKUTENN Pack/iagbIBaTh Ha MHOXKUTEJ/IM KBaIpaTHBII TPEXUWICHC
Tpéx4JieH HEOTPHIATSIILHBIM TUCKPUMHHAHTOM
(54)
Anre6panyeckue AnreGpanueckaspoos.Jlomy- 3anuceIBaTh anredpandeckue Beipakenus. HaxoauThb
BBIpaKeHM. CTUMBIE  3HAYEHMs MEPEMEHHBIX, | 007acTh OnmpeeNeH s PalOHAILHOTO BEIPAKEHUS.
Anre6panyeckas BXOJISIIIINX B anreOpanyeckie | BBIMOJHATH YKCIOBEIC TOICTAHOBKH ¥ BBIYMC/ISTD 3HaYCHHE
ApoGH BeIpakeHHs.  OCHOBHOE  CBOMCTBO | JpOOH, B TOM YHCIIE C TOMOIIBIO KAIBKYJISTOPA.
(154) anrebpanyeckoitnpoou.Cokpa- dopMyTUPOBATB OCHOBHOE CBOICTBO ayireOpandecKkoitipoon
IIeHHe Jpooeit. U NPUMEHATD ero Ui peodpa3oBaHus Apodeii. BBIMOJIHATH
CroxeHue, BBIMUTAHHE, YMHOKCHHUE JAeMCTBUA ¢ anredpandeckuMu Apoosmu. I IpuMeHsTh
U JIeNCHuEe anreOpandecKux IpoOei. npeoOpa3oBaHus BRIPAKCHUH AT pellieHus3a4ad. BpipakaThb
[Ipeo6pazoBanue BEIpDXKEHHH, | MepeMeHHbIe 13 GopMyn (PpHU3NIECKHX, TEOMETPHUUECKUX,
coJieprKaluX ajaredpandeckue Ipoou OIUCHIBAIONINX OBITOBBIC CUTYAIINH)
YpaBHeHus KsanpatHoe ypaBHenue. Henonnoe | Pacnmo3HaBaTh KBaJpaTHbIC YPaBHEHHUS.
U HepaBeHCTBa. kBajipaTHoe ypaBHenue. QDopmyna | 3anuceiBaTh GOpPMYJIy KOpHEH KBAJpaTHOIO YpaBHEHHS;
KBaapaTHble KOpHe# KBaJPAaTHOTO  ypaBHEHHA. | pellaTh KBaApaTHble YpaBHEHHMS — IOJIHbIC U HETIOJHbIE.
YPaBHEHM Teopema Buera. IIpoBoAUTh mpocTellIue HUCC/IeJ0BaHUA KBaJIpaTHBIX
(154) Pemienne ypaBHeHUH, CBOIAIUXCS K ypaBHEHUI.

kBagpatHeIM. [Ipocreiimme apoGHO-
panuoHaNbHBIE YPABHEHUS.

Pemenne TEKCTOBBIX 3afgad C II0-
MOIIBIO KBaIPATHEIX yPaBHEHUH

PemiaTh ypaBHEHHUS, CBOJSIINECS K KBaJAPATHBIM, C TOMOIIBIO
npeoOpa3oBaHUil 1 3aMEHOU TIEPEMEHHOM.

Ha6/1104aTh 1 aHATU3UPOBATD CBSI3b MEXIY KOPHIMH H
K03 GHUIHEeHTaMH KBaJPaTHOTO yPaBHEHUSL.

dopmynupoBaTh Teopemy Buera, a Takke oOpaTHYIO TeopeMy,
NPUMEHATb 3TU TEOPEMbI JId PCUICHUA 3a1a4.




IIpodoicenue

HasBanue
paszaeJia (TeMbl)
Kypca (4110 4acoB)

OcHOBHOE cojepiKaHue

OcHOBHbIE BU/bI JeATEeJTbHOCTH o6yqaloumxcn

PemiaTh TeKCTOBbIE 33Ja4YM anreOpandecKuM CIIOCOOOM:
NIePEXOAUTE OT CIIOBECHON (pOPMYIHPOBKH yCIIOBHS 3a- TauH K
anreOpanyecKo MoJenu IMyTéM COCTaBICHHUS YPaBHCHHS,
peraTsb COCTABIICHHOE  ypaBHEHHE; HMHTEPIPETUPOBATH
pe3yabTar.

3HaAKOMUTBCA € HCTOPUEH pa3BUTHS anreOphl

YpaBHeHus JIuneiinoe  ypaBHeHME C  IByMs Pacno3sHaBaThb JIMHCHHbBIE YPaBHEHUS C JBYMS IEPEMECHHBIMHU.

Y4 HepaBeHCTBa. NIepEeMEHHBIMH, ero IpaduK, IPHUMepHI CTPOUTBH rpadhMKy JINHEHHBIX ypaBHEHHH, B TOM YUCIIC

CucreMsl pelleHUs] ypaBHEHUH BILIEJIbIX YHCIIAX. HCN0J/Ib3ys1 HUPPOBBIE PECYPCHI.

ypaBHeHHH Pemenne cucteM ABYX — JIHMHEHHBIX Pa3im4yaTh napamienbHbIe U epeceKaloniecst MpsMble 0 UX

(13 4) yYpaBHEHUH C AByMs IEpPEeMEHHBIMH. YPaBHEHUSIM.
IIpumepsr pelenus CHUCTEM PemlaThb cucrembl [BYX JIMHEHHBIX YpaBHEHUHl ¢ IByMs
HENMHEHHBIX YPaBHEHWH C JBYyMs TIePEeMEHHBIMH TT0JICTAHOBKOM U CIIOKEHHEM.
NIEPEMEHHBIMHU. PewmaTh npocreiiiine cucTeMsl, B KOTOPBIX OJHO U3 YpaBHEHUH
I'papuueckas HHTEpIpeTanus HE SIBJISICTCS JINHEHHBIM.
YPaBHEHUS C ABYMs IEPEMEHHBI- MU U IIpuBogNTH rpadUYecKyIo MHTepNpeTanyI0 peLieHus
CHUCTEM  ypaBHEHUM Cc  JOByMs ypaBHEHUsI € IByMs IEPEMEHHBIMU U CUCTEM YpaBHEHUI ¢ AByMs
TIePEeMEHHBIMH. TIePEeMEHHBIMH.
Pemenne TekCTOBBIX 3a7ad C IO- PemaTh TeKCTOBBIE 3a4a4M aIreOpandecKiuM CrocoooM
MOIIBIO CHCTEM YpaBHEHHI

YpaBHeHus UncnoBsle HEpaBEHCTBA U UXCBOMCTBA. | POpPMYy/JIHpPOBaTh CBOMCTBA  UHCIIOBBIX HEpaBEHCTB, WII-

Y HepaBeHCcTBa.HepaBeHCTBO ¢ 0JTHOM NMepeMeH-HON.JIOCTPUPOBYTh MX Ha KOOPIMHATHOH NpsMOH, AOKa3bIBaTh

HepaBeHcTBa JIuneiiHble HepaBeHCTBA C anreOpanyecKu.

(124) IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJIE PEIICHUS 3a/1a4.




OJZIHOHM TEepeMEHHOW M UX pEeUIeHHUE.
CucreMbl  JTUHEHWHBIX HEPABEHCTB C
OJIHOH NMEePEeMEHHOM U UX pelIeHHe.
N3o0paxkeHUe pelieHust  JHMHEHHOTO
HEpPaBeHCTBA U MX CHUCTEM Ha
YUCIIOBON MPAMOi

PemiaTp nuHeliHblE HEPaBEHCTBA C OJHOW IE€PEMEHHOM,
n300pakaTh pelieHne HepaBeHCTBa Ha YUCIOBOI Mpsi- MOH.

PewmaThb cucteMbl IMHEHHBIX HEPABEHCTB, H300pakaTh PeLICHNE

CHCTEMbI HEPABEHCTB Ha YHUCIIOBOU MpsMOM

dyHKIUU. [lonsarue (hyHKIUH. Obnactb Hcnonb30BaTh QYHKIMOHATbHYIO TEPMHUHOJIOTHIO U
OcCHOBHBIE OTIPEAENCHNUS I MHOKECTBO 3Ha- CUMBOJIMKY.
MOHSATHUA yeHnit Gynkimm. CrocoOsI 3a1a- BpIYMCIATh 3HAYEeHUA QYHKINH, 3a1aHHBIX (opMyIaMu
(54) HUS QYHKIHHA. (Ipr HEOOXOMMOCTH HCIIONIB30BATh KAIBKYJ/ISTOP); CO-
I'padux  pyHKIHH. CaoiicTBa CTaBJISITh TaGIUIbI 3HAYEHUHN QYyHKIUH.
(GyHKIUY, UX 0TOOpayKeHUEe Ha CTpoOUTH N0 TOYKaM rpaduku QyHKIuit.
rpaguke OnuceIBaTh CBOMCTBA QyHKIIMU Ha OCHOBE e€ rpadude-
CKOT'O NPEACTABICHHSI.
Hcnosib30BaTh GyHKINOHATEHYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY.
HccnepoBaTh npuMeps! rpaguKoB, OTPAKAIONINX Peallb-
HBIE Tpoliecchl U spieHus. [[pUBOAMTL NPpUMePHI TIpo-
LIECCOB U SIBJICHUH C 3aJaHHBIMU CBOMCTBaMU.
Hcnosib30BaTh KOMNbIOTEPHBIE NPOrPaMMBI JUIs TO-
CTpOCHUS TpaduKOB GYHKIMN 1 U3YYSHHUS MX CBOMCTB
dyHKIUM. UreHne U NOCTpOeHUE TpadhUKOB HaxoauTth c noMombio rpadpuka GpyHKIuK 3HaYSHHE OJ1-
YucioBble ¢byukumit.  [Ipumepst rpadukoB HOM M3 paccMaTpUBAEMbIX BEJUUMH T10 3HAYEHHUIO JpY-
byHKIMU (GYHKIHIA, OTpaXKalONIUX peab- TOH.
(94) HBIE TPOIECCHI. B HecnoxkHBIX citydasx BelpaxkaTb ¢opMyJ 10l 3aBUCH-

DyHKIMH, OTIUCBHIBAIOLIHUE NPSI-
MYIO B OOpaTHYI IPOMOPIHO-
HaJIbHBIC 3aBUCHMOCTH, UX TPadUKH.
I'nnepboa.

MOCTb MEXY BEIIMYMHAMHU.
OnuCBIBaTh XapakTep U3MEHEHHsI OJTHOI BEJIMYMHBI B
3aBUCHUMOCTH OT U3MEHEHUsSI JPYTOH.




IIpodoaxcenue

HasBanue
pa3zaeJia (TeMbl)
Kypca (41c/10 4acoB)

OcHOBHOE coJaeprKaHue

OcHOBHbIE BU/bI JeATEeJTbHOCTH o6yqaloumxc;1

I'padux pynkuum y = X OyHKIMU Y
=x",y=x",

PacnosHaBaTh Bl n3ydaeMblX (yHkiwi. [loka3piBaTh
CXeMaTUYECKM II0JI0KCHHE Ha KOOPIMHATHOM ILIOCKOCTH

y=+ y=1IxI; rpajuueckoe | rpapuxos dyskumii Buma: y = xz, y= xj,
pellieHHe  ypaBHEHHIA u cucreM | y= xfy= IxL
ypaBHEHHUit Hcnosb30BaTh GyHKIMOHA/IbHO-TPaduUecKne Mpej-
CTaBJIEHMS [Tl PCUICHHUSI U UCCIICI0BAHUS YPABHCHHUI U CHCTEM
YpaBHEHUH.
IIpuMeHATb HUQPOBBIE PecypPChl 11 OCTPOCHHS rPadUKOB
GbyHKIMI
IloBTOpEHUE IToBTOpEHNHE OCHOBHBIX  TOHATHI W | BBIGMPATh, IPUMEHSATH, OLIEHUBATH CIOCOGHI CPABHCHHS
U 06061 eHre METOMOB KypcoB 7 M § KIaccoB, 4yceN, BBIYUCICHUH, MpeoOpa3oBaHMil BBIPaKCHHUH, PELICHUS
(6 4) 000011IeHIEe 3HAHUT yYpaBHEHHUIA.

OcyuiecTBASATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JICHCTBHIA U
CaMOTIPOBEPKY pe3ylibTaTa BBIYHCICHHH, NpeoOpa3oBaHUIA,
MIOCTPOCHUIL.

PemaTh 33244 U3 pea/IbHOM )KU3HU, IPUMEHATb MaTe-
MAaTUYECKUEC 3HAHUA AT pEHICHUSA 3a/1aq U3 APpYrux npeamMeToB.
PemaTh TeKCTOBbIE 3aJayM, CPaBHHBATh, BbIGUPATh
CIOCOGHI PEIICHUS 3a1auH




9 knacc (He meHee 102 v)

HasBanue
paszesa (TeMbl)
Kypca (41cJI0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHUAbI A€eATEC/IBHOCTH oﬁy!mloumxca

Yucsia ¥ BBIYUC-
JeHus. JleiicrBu-
TeJibHbIE YHCJIa
(94)

ParmonanbHbIe yncna, uppanu-
OHAJIbHBIC YKCIIA, KOHCUHBIC H
OCCKOHEYHBIC ACCATHYHbIC IPO-
6u. MHOXECTBO JICHCTBHUTEIb-
HBIX YHUCEN, JCHCTBUTCIIbHBIC
4ypciaa Kak OCCKOHCUHBIC ecs-
THYHBIC IpoOU. B3aummHO ofHO-
3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM
YHCeT U MHOKECTBOM TOYEK KO-
OPJIMHATHOM MPSIMOA.
CpaBHeHHE IeHCTBUTEIHHBIX Y-
cel, apuMeTHIecKne eHCTBUS
C ICHCTBUTEIBHBIMUA YUCIIAMH.
[pubmmkéHHOE 3HAUCHHE BEIIH-
YHHBI, TOYHOCTh MPUOTMKEHHUS.
Oxpyraenue yucen. [Ipukuaka u
OIICHKA PE3yJIbTATOB BBIYHCIIC-
HUI

JIEHCTBUTEIIBHBIX

Pa3BuBaTh NpeACTaBJAECHHUA O YNCIAX: OT MHOXECTBa
HaTypalbHBIX YHCEN A0 MHOXECTBA ACHCTBUTEIBHBIX
YHCETL.

O3HAKOMHUTLCA C BO3MOXHOCTBIO IIPEICTABICHUS Jeh-
CTBHUTEIBHOTO YHCIIa KaK OECKOHEYHOI JIeCsITHIHOM Ipo-
Ou, IPMMEHATD JACCATHYHbBIC TPUOIIKCHUS pAllHOHAb-
HBIX M HUPPAIlMOHATBHBIX YHCEL.

N306pakaTh AeHCTBUTEIbHBIC YHCIIa TOYKAMH KOOPHU-
HATHOM NpsSMOH.

3anuceIBaTh, CPABHUBATh U YIOPAJL0YUBATD JCHCTBU-
TEeJbHBIE YUCTIA.

BbINOJIHATB, coueTas yCTHbIE U MUCbMEHHbIE TPUEMBI,
apudmeTHyeckye JelCTBUS C pallMOHATEHBIMH YHCITA-
MH; HAXOJUThb 3HAUCHUS CTENEHEH ¢ LIeNbIMU oKa3aTe-
JIIMU U KOpHEl; BBIYUC/IATh 3HAYCHUS YUCIIOBBIX BbI-
paKeHUH.

[MosyyuTh NpeacTaBJI€HUE O 3HAUNMOCTHU JEHCTBUTEIb-
HBIX YHCEJI B MPAKTUIECKOH AESTEeNFHOCTH YeI0BeKa.
AHanu3MpoBaTh U Je/1aTh BBIBOJAbI O TOYHOCTH TIPHOIIH-
JKEHHS ICHCTBUTEIBHOTO YHCIIA TIPU PEIICHHUH 3a/1ad.
OKpyr/IATh JelficTBUTENbHbIEC YK CIIa, BBINOJIHATD IIPU-
KHMJKY pe3ysbTaTa BBIYNCICHUH, OL€HKY 3HaueHUI YucC-
JIOBBIX BBIPQ)KCHUI.

3HAaKOMHUTbCA C HCTOPHEN Pa3BUTH MaTEMaTHKI




IIpodoaxcenue

HasBanue
pa3zaeJia (TeMbl)

Kypca (41c/10 4acoB)

OcHOBHOE coJaeprKaHue

OcHOBHbIE BU/bI JeATEeJTbHOCTH o6yqaloumxc;1

YpaBHeHus JInneiinoe ypasuenue. Pemenue OcBauBaThb, 3alI0MUHATh U NPUMEHATH rpaduyeckue
Y HEpaBeHCTBa. YPpaBHEHHUH, CBOISIIUXCS K JIH- MeTOABI IIPH PEIICHNH ypaBHEHWH, HEPaBEHCTB U UX CH-
YpaBHeHus HEHHBIM. CTeM.
C OJHOM KBanparnoe ypaBuenue. Pemie- Pacno3HaBaTh 11eibie U IPOOHBIC YPABHECHHUS.
nepeMeHHOM HUE YpaBHCHMH, CBOAALIMXCA PemaTh JIMHelHbIe M KBaJpaTHble yPAaBHEHUS, ypaBHe-
(14 4) K KBaJpaTHBIM. bukBajmpaTHBIE HUS, CBOJSIIMECS K HUM, IPOCTEHIINE APOOHO-panuo-
YpaBHEHHSI. HaJIbHBIC YPABHECHUSL.
[Tpumeps! pemeHus ypaBHEHUH IIpeasaraTh BO3MOXKHBIE CIIOCOOBI PEIIIEHHST TEKCTOBBIX
TpeThel U 4eTBEPTON cTeneHen 3a1a4, 06CYKAaTh UX M pellaTh TEKCTOBbIC 331a4YH pa3-
pa3noKeHneM Ha MHOXKHTENH. HBIMH CIIOCOOAMH.
Pemenne TpOOHO-paOHANb- 3HAKOMMTbCA C MICTOPHUEN pPa3BUTHS MaTeMaTHKU
HBIX YPaBHEHUH.
Pemenne TekcTOBBIX 3a/1au ajre-
OpamuecKuM METOI0M
YpaBHeHus JIuneitnoe ypaBHeHUE C ABYMs OcBauBaTh U IPUMEHATD NPUEMBI PEIICHUS] CHCTEMBI

U HEpaBeHCTBa.
CucreMbl ypaBHe-
HMI

(144)

TIEPEeMEHHBIMHI H €T0 TPadUK.
Cucrema IByX JMHEHHBIX ypaB-
HEHUH ¢ ABYMsI IEPEMEHHBIMH U
eé pemenue. Pemenue cucrem
JBYX yPaBHEHUM, OJJHO U3 KOTO-
PBIX JIMHENHOE, a APYyroe — BTO-
poii creneHu.
I'paduueckas
CUCTEMBl YpaBHCHUII C ABYyMs
[IEPEMCHHBIMH.

UHTEpHOpeTals

JIByX JIMHEHHBIX YPaBHEHHH C IByMSI TIEPEMECHHBIMH H

CUCTEMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YpaBHEHUE

HE SIBJISICTCSI JINHCHHBIM.

Hcnoib30BaTh (PyHKIHOHANBEHO-TpapuIecKue npea-
CTaBIICHHS [UIsl pellIeHUs U UCC/IeJOBaHMUs ypaBHCHHUIT 1
CHCTEM.

AHanusupoBaTh TEKCTHI 3aJa4, pemaTh ux ajiredpande-
CKMM CIOCOOOM: MePEXOAUTD OT CJIOBECHOH (opmyiu-
POBKH YCJIOBHSI 3a/1a4H K ajareOpandyecKkoi Moaenu my-

TEM COCTaBJICHHA CUCTEMbI YPAaBHEHUII; pelaTh COCTaB-




Pemenne TeKCTOBBIX 3a1a4 ajre-
OpanyecKuM crocobom

JICHHYIO CUCTEMY YpaBHCHUI; HHTEPIPETUPOBATh pe3yibTaT.
3HAaKOMUTBCS C UCTOPUEH pa3BUTHI MaTEeMAaTUKU

YpaBHeHus Yucnossie HEpaBEHCTBA H ux | YurTaTs, 3anMChLIBaTh, IOHUMAaTh, MHTEPNPETUPOBATh
Y HEpaBeHCTBa. CBOJCTBa. HEepaBeHCTBa; NCIOJIb30BaTh CHMBOJIMKY H TEPMHHOJIOTHIO.
HepaBencrtBa JluneliHple  HepaBeHCTBa C OJHOW | BBIMOJIHATH npeoOpa3oBaHMs HEPABEHCTB, HCIOIb30BAThIIIL
(16 4) MEPEMEHHOHN 1 UX PEIICHHE. npeoOpa3oBaHUs CBOMCTBA YHCIOBBIX HEPABEHCTB.
CucreMbl  JMHEHHBIX HepaBeHCTB ¢ | Pacmo3HaBaTh JMHEHHbIE M KBaJIpaTHBIC HEPABEHCTBA.
OJIHOM TIEPEMEHHOM U UX PELICHUE. PemaThb nuHeliHbIE HEPaBEHCTBA, CHCTEMbI JTMHEHHBIX
KBampaTHele  HepaBeHCTBA M MX | HEPaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOMINX KBAPaTHOE
peleHHe. HEepaBEHCTBO, U PelIaTh UX; 06CYKAATh MOITyYCHHbIEC PEIICHUS.
I'padmueckas nHTepnperanys | M306pakaTh perieHne HEPaBEeHCTBA M CHCTEMbI HEPaBEHCTB Ha
HEPaBEHCTB U CHCTEM HEPABEHCTB C YHUCIOBOW TPSIMOM, 3aNMChIBATh PEIICHHE C MOMOIIBIO
JBYMs TIEpPEMEHHBIMI CHMBOJIOB.
PelaTh kBafpaTHbIE HEPABEHCTBA, MCIOIB3YS TpadHIecKue
TIPE/ICTaBICHHSI.
OcBauBaTh M NMPUMEHSATb HEPABEHCTBA MpPU pELICHUN
pas3IMYHBIX 33/1a4, B TOM YHCIIE IPAKTHKO-OPUEHTHPOBAHHBIX
byHknumn Kanparnunas dhyHKIHA, e¢ | PacnmosHaBathb BUIBI H3y4aeMBIX ¢yHKIN;
(16 4) rpaduxk u cBoiictsa. [Tapaboia, WJIIOCTPUPOBATh cxeMaTHYeCKH, O0O'BACHATH
KOOPJIMHATHI BEPLINHBI TapaboJIb, pacrnoyiio)xeHrue Ha  KOOPAMHATHOM IJIOCKOCTH rpaduKoB

0Ch CHMMETPHH 1apaboIIbL.
CreneHHbIe (QYHKIMH C HATY-
paTbHBIMHA MTOKA3ATEISIMA 2 U 3,UX
rpaduKH U CBOICTBA.

I'papuxku  QyHKIMIA: y= kx,
y:kx+b, Yy :_k, y= ax‘,
x
3
y=ax,y= x,y= IxI

¢Gyuxumit Buna:y= kx, y= kx+b,y =—k, y=ax2,y=

ax3

’ x
y= Xx,y=1Ix1Ig3aBucumoctu or 3HaueHuit ko3P dHu-
LUCHTYB; OIHCHIBATh X CBONCTBA.
Pacno3sHaBaTh KBagpaTniyHy0 QyHKIHUIO 110 Gopmyre.
IIpUBOAMTE IPUMeEPHI KBAPATUYHbIX 3aBUCUMOCTEH U3

peanbHOI KNU3HH, (PU3HKH, TEOMETPHH.




IIpodoaxcenue

HasBanue
pa3zaeJia (TeMbl)
Kypca (41c/10 4acoB)

OcHOBHOE coJaeprKaHue

OcHOBHbIE BU/bI JeATEeJTbHOCTH o6yqaloumxc;1

BBIABJIATD 1 000011aTh 0COOCHHOCTH rpaduka KBaapa- THIHOU
dynxumn y = ax” + bx +c.

CTpoOUTD ¥ M306paXkaTh CXeMaTUYeCKH rpaduky KBajapa-
TUYHBIX QYHKIHA, 3aIaHHBIX (hOpMyJIaMU BHIA Y = ax‘, y= ax”
+q,y=a(x+p)‘,y=ax +bx+ec.

AHanu3upoBaTh M NPUMEHATH CBOMCTBA H3y4YEHHBIX
GYHKOUE 171 MX MOCTPOCHHUS, B TOM YHCIE C TTOMOIIBIO
QG poBBIX pecypcoB

YucioBsle nocJe-

AO0BATE/JIbHOCTH
(15 4)

IlonaTne  yucnoOBOU
TEJILHOCTH.

3amganne TIOCJIeIOBAaTEILHOCTH
PeKyppeHTHOMH hopmymoii u
(bopmyIoii n-ro 4neHa.
Apudmerndeckas u reoMeTpH-
geckas nporpeccun. PopmyIsl n-To
qIieHa apu(pMEeTHIECKON u
T€OMETPHIECKOH MTPOTPECcCH, CyMMEI
TIEPBBIX 1N WICHOB.

Wzo0paxkeHne  YJICHOB apugme-
THYECKOM u reOMETPUUECKOM
MIpOrpeccHi TOYKaMU Ha KOOp-
JTMHATHOH TIOCKOCTH.

Jluneiinelii u 3KCIOHEHI[MAIbHBII
pocr.

CI10’KHBIE TIPOIICHTHI

mocieaoBa-

OcBauBaTh U IPMMEHATD UHJICKCHbIE 0003HAaYEHHs, CTPOUTDH
peyeBble BbICKa3bIBaHUA C UCIIOJIb30BaHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSTHEM MOCIIE0BATENBHOCTHU.
AHanusupoBaTh GopMyay N-ro wieHa MOCIEJOBATEILHOCTH
WM peKyppeHTHyI0 (opMydy ¢ BBIYMCIAATH YICHBI
MOCJIeI0BATEIbHOCTEH, 3a1aHHBIX ITUMH (HOPMYIIAMH.
YcraHaB/MBaTh 3aKOHOMEPHOCTb B IIOCTPOCHUHU MOCIIE-
JIOBATEIbHOCTH, €CIIN BBITHMCAHBI TIEPBbIE HECKOJIBKO €€ YIEHOB.
Pacno3HaBaTh apu(pMETHYECKYI0 M TE€OMETPHYECKYIO
MIPOTPECCHH TPH pa3HbBIX CIIOCO0aX 3aTaHMsL.

PemaTh 3amaun ¢ ucnons3oBaHueM (Gopmys N-ro 4ieHa
apu(MeTHUECKO U T'eOMETPUYECKOIl MPOrpeccui, CyM- Mbl
MEPBBIX 1 YJIECHOB.

H306paxkaTh wWieHbl IOC/IEI0BATEILHOCTH TOYKAMH Ha
KOOPJMHATHOW TJIOCKOCTH.




PaccmaTpuBaTh npuMepbl NPOLECCOB M ABJEHUH U3 pe-
QIBHOW JKM3HW, WIUIIOCTPUPYIONIHNE W3MEHEHHEe B  apud-
METHUYECKOH IPOTPECCHH, B TEOMETPHIECKOI MPOrpecchy;
n300pakaTh  COOTBETCTBYIOIIME 3aBUCHMOCTH  Ipa(HUYECKH.
PemaTh 3aa4H, CBSI3aHHBIC C YHCIOBBIMH ITOCIIEIOBA-
TENBHOCTSIMH, B TOM YHCJIE 3aJladyd U3 PEANbHON JKH3HH C
HCTIONIb30BAaHUEM LU(PPOBBIX TEXHOJIOTHH (3EKTPOHHBIX TaOIHII,
rpaMuecKoro KaubKyIsaTopa U T.I1.).

PelaThb 3a7a4n Ha CIIOKHBIE TIPOLIEHTEL, B TOM YHCIIE 33/1a4H U3
peanbHOI MPaKTUKY (C MCHONIB30BaHHEM KAJIBKYIIATOPA).
3HAKOMHUTbCA C MCTOPHEN pa3BUTHsI MaTeMaTHKI

IloBTOpEHME,
0060061IeHHE,
CHUCTeMaTHUu3aluud
3HaAHUM1

(18 4)

Yucia M BBIYHUC/AEHUA (3aINCh,
CpaBHEHUE, IEHCTBUS C NEHCTBU-
TENBHBIMH ~ YHCIAMH,  YUCIOBas
TIpsIMast; TIPOIIEHTHI, OTHOIICHNS,
MIPONOPLUY; OKpyTJIEHUE,
NpUONMKEHNe,  OlEHKa;  pelIeHHe
TEKCTOBBIX 3374  apH(METHISCKIM
croco6om)

OnepupoBaTh MNOHATHUAMM: MHOXECTBO, IOJMHOXKECTBO,
oTlepanuy HaJ MHOKECTBAME; HCI0JIb30BaTh Tpadieckoe
[IpeJCTaBICHHE MHOXKECTB JUIs ONIUCAHUS PEaJIbHBIX IPOLIECCOB U
SIBTIGHHUH, TIPH PEIICHNH 331a4 U3 APYTUX YIeOHBIX MPEMETOB.
AKTyanusupoBaTb  TEPMHHOJIOTHUIO 71 OCHOBHBIE
JeHCTBUA, CBA3aHHbIE C YMCJIAMHU: HATypaTbHOE IHCIIO,
MIPOCTOE M COCTABHOE 4YHMCIA, AEIUMOCTh HATypallbHBIX UHCEl,
MPU3HAKA ~ JENMUMOCTH, IeJ0€  YHCIO0, MOJylb  YHCHA,
OOBIKHOBEHHAsI M JIeCATHYHAsI APOOM, CTAHJAPTHBIA BHI 4YHCIIA,
apudMeTHIecKnii KBaJpaTHBIH KOPEHB.

31eck TNpeAcTaBIeHBl 3IEMEHTHI COJEpKaHHs Kypca, H3ydaBlmimecs B 5—8 kimaccax H
Tpelyrolue MOBTOpeHust, 0000ImeHns 1 cucTeMaTn3anuu. OOpamaTbcs K 3TOMY Marepuaity
MOKHO B BHJI€ aKIIEHTa Ha 3aBepIIAIOIEM dTale U3yueHus Kypca 9 kiacca Mian pacupeensiTh
10 COOTBETCTBYIOIIMM TEMATHYECKUM pa3JieaM, H3y4aeMbIM B TeUeHHE Y4eOHOro roja.




IIpodoicenue

HasBanue
pa3zaeJia (TeMbl)
Kypca (41c/10 4acoB)

OcHOBHOE coJaeprKaHue

OcHOBHbIE BU/bI JeATEeJTbHOCTHU 06yqalonmxc;1

BbINOJIHATH AeiiCTBUS, CPAaBHUBATh U YNOPAA0YUBATH
4Yucia, MPEACTaBIsATh YHCIAa Ha KOOPAUHATHOW MPSIMOM,
OKPYIJIATh 4YHCIA; BBINOJHATh NPUKUAKY M OLEHKY
pe3ysbraTa BHIYUCICHUHN.

PemiaTth TeKCTOBbIE 3aJa4YM apH(QMETHIECKUM CIIOCOOOM.
PewmaTh NpakTU4ecKue 3afa4H, CoJepkalliue IpPOLEHTSHI,
J0JI1, HaCTU, BbIpaKarouue 3aBUCUMOCTHU: CKOPOCTb — BpPEMsL

— paccTosiHUe, IleHa — KOJIMYECTBO — CTOMMOCTB, 00BEM
paboThl — BpeMsi — TPOU3BOIUTEIHLHOCTD TPY/IA.

Pas6upartsb peanbHBIE JKA3HEHHBIE CHUTyaluu,
dopmympoBaTh UX Ha s3bIKE MAaTEeMaTHKH, HAXOAUThb
peuienue, IIPUMEHSS MaTeMaTH4eCcKHi anmapar,
WHTEePNPEeTHPOBATD PE3YIIHTAT

Anre6épanyeckue BbIpaXKeHU s
(mpeobpaszoBanme anredpamyecKux
BBIPKCHHH, IOMYCTUMbIC3HAYCHHUS)

OnepHupoBaTh NOHATUAMM: CTEIEHb C LIEIbIM IT0Ka3aTesIeM,
apupMeTHIeCKAITKBaIPaTHRIHKOPEHB,MHOT O -1JICH,
anreOpamyeckas ApoOb, TOXKIECTBO.

BbINOJITHATHh OCHOBHBIE JeCTBUSA: BBIOJIHATh PACUYETHI IO
(dopmynam, mpeoOpPa3OBBIBATE IEIbIE, APOOHO-PAIIMOHATBHBIC
BBIpAXXEHHSA W BBIPpAXCHUSA C KOPHAMH, pPEAJIU30BbIBATH
pa3noKeHHe MHOTOWICHA Ha MHOXHTENH, B TOM HHCIIE C
UCIIONB30BaHHeM (GOpPMyNT Pa3HOCTH KBAIpaTOB M KBajpara
CYMMBI M PpPa3HOCTHU; HAXOAUTL JOIIYCTHMBIC 3HA4YC€HUSA
TIePEeMEHHBIX JUTS IpOOHO-PAI[OHATBHBIX BEIPKEHNH, KOPHEH.




Mo e/ 1MpoBaTh ¢ MOMOIIEI0 (YOPMYIT peasibHbIE IPOLECCH H
SIBTICHUS

DyHKIUU (TIOCTpOCHUE, CBOMCTBA
M3ydeHHBIX (QyHKIWH; rpaduaeckoe
peIICHIE YPABHEHUI 1 UX CHCTEM)

OnepupoBaTh NOHATUAMU: QyHKUUS, rpaduK QYyHKUIUH, HYIH
(DYHKINH,IPOMEKYTKH3HAKOIIOCTOSTHCTBA, POMEXYTKH
BO3pacTaHus, yObIBaHUs, HANOOJIbIIEE U HANMEHBIIIEE 3HAUCHHS
¢yHKIHN.

AHanusupoBaTh, CPaBHUBATh, OGCYXKJAATh CBOIiCTBa
(yHKUIHH, CTPOUTD X TpaduKH.

OnepypoBaTh NOHATHUAMHU: TpsiMasi TPONOPIHOHAILHOCTD,
oOpaTHas ~ TNPOMOPIMOHATIBHOCTb,  JIMHEHHAs byHKIMS,
KBaJpaTuaHas GpyHKIus, napadosa, runepoona.

Ucnosib30BaTh rpa®UKH sl  ONPEICNCHHUsS CBOWCTB,
IIPOLIECCOB M 3aBHCHMOCTEH, JUI pEeIIeHHs 3aiad W3 JPYrux
y4eOHBIX IPEIMETOB M peajbHOH >KM3HH; MOJEJMPOBATh C
HOMOLIBIO 'PahMKOB peallbHBIC TIPOLECCHI U SBICHHUS.
BeipakaTh GpopMy1aMH 3aBHCUMOCTH MKy BETHYMHAMU
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