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NMOACHUTEJIbHASA 3ANMNCKA

OBbLLUAA XAPAKTEPUCTUKA YHEBHOI O MPEAMETA «MATEMATUKA»

Pabowas mporpamMMa mo wmaremMaTthke I oOydarommxcs 5—9 kimaccoB
pa3paborana Ha ocHoBe demepanbHOrO ToOCyIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaH/AapTa OCHOBHOTO 00I1ero o0pa3oBaHus ¢ y4ETOM M COBPEMEHHBIX MHPOBBIX
TpeboBaHNUIl, TMPEIBIBIIEMBIX KMAaTEMAaTHIECKOMY  OOpa30BaHUIO M TpaIUINI
poccHiicKOro 00pa30BaHMsl, KOTOpbIE O0ECHEYHMBAIOT OBIAJICHHUE KIIIOYEBBIMHU
KOMITCTEHIIMSIMH, COCTABILSIFOLIMMHU OCHOBY JUISi HENPEPHIBHOTO 0Opa3oBaHUS U
CaMOpa3BUTHUS,, a TaKXXe IEeJIOCTHOCTh OOLIEKYJIBTYPHOTO, JIMYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHs oOyuaronuxcs. B paboueil nporpaMme yuTeHbl naeu
n mosoxeHuss KoHumenmuu pa3- BHTHSA MaTeMaTHUECKOro o00pa3oBaHMS B
Poccuiickoit ®enepanuu.

B snoxy mudpoBoii TpaHcopmannu Bcex cdep 4eT0BeUECKOI AeATEIBHOCTH
HEBO3MOXHO CTaThb OOpa30OBaHHBIM COBPEMEHHBIM 4Yelo- BEeKOoM 0e3 0a30Boit
MaTEeMaTHYeCKON MOATOTOBKH. YK€ B IIKOJE MAaTeMAaTHKa CITy>KUT OIOPHBIM
npeaAMETOM U1 U3YUCHUA CMCKHBIX JUCHUIIIMH, a IMOCJC IIKOJbI peaﬂbHOﬁ
HEOOXOAMMOCTBIO CTAaHOBHUTCSl HENpephIBHOE 00pa3oBaHWe, 4YTO TpeOyeT
MOJIHOIICHHON 0a30Boii 0011€00pa3oBaTeIbHON MOATOTOBKH, B TOM YHUCIE H
MaTeMaTHuecKo. DTo 0OyCIOBIEHO TeM, YTO B HAIIM JHU PacTeT YHCIIO
npodeccuii, CBA3aHHBIX C HENOCPEJCTBEHHBIM NPHUMEHEHHEM MAaTEeMaTHKH: U B
cepe SKOHOMHUKHM, M B OM3HECE, W B TEXHOJIOTHUECKHX OOJACTAX, M Haxe B
rymMaHuTapHeix cdepax. Takum o00pa3om, Kpyr HIKOJBHHUKOB, Ui KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYUMbIM MPEJIMETOM, PACIIHPSIETCSL.

[TpakTHyeckas MoJIE3HOCTh MaTeMAaTHKH 00YyCIIOBIICHA TEM, YTO €€ MPeIMETOM
SIBIAIOTCS  (DyHIAMEHTaNbHBIE CTPYKTYpbl HAIIEro MHpa: MPOCTPAHCTBEHHBIC
(bOpMI)I U  KOJIMYCCTBCHHBIC OTHOLICHHSA OT HpOCTeﬁIHHX, yCBanBacMbIX B
HEMOCPCACTBECHHOM OIIBITE, A0 J0- CTATOYHO CJIOXKHBIX, HeO6XOI[I/IMI)IX JJIs
pa3BUTHA HAYYHBIX W MPUKIAJHBIX H}Ieﬁ. bes KOHKPETHBIX MATEMAaTHYCCKUX
3HAHUM 3aTPyAHCHO IMOHUMAHUE IIPUHIIUIIOB yCTpOfICTBa N  HUCIIOJIb30BaHUA
COBPEMEHHOW TEXHHWKH, BOCIpPUSTHE W HWHTEpHpETaluss pazHoOOpa3zHOM
COLMAJIBHON, SKOHOMHYECKOH, MOJINTHIECKOH HHpOpMaInu, Mano- 3(h(hexTrBHa
TIOBCE/IHEBHAS ITPAKTHYECKas JIeSITeNbHOCTh. KaX/IoMy YelloBeKy B CBOEH JKHU3HH
MIPUXOJUTCSL BBIMOJHATh PacdéTbl M COCTABIATH AITOPUTMBI, HAXOAUTH U
MIPUMEHATH (OPMYJBI, BIAJETh MPAKTHYSCKUMHU MPHEMAMH T'€OMETPHYECKUX
M3MEPEeHUH W TO- CTPOEHHH, YWTaTh WH(OPMAINIO, MPEACTABICHHYIO B BHIC
Ta6J'II/IH, auarpamMm 1 Fpaq)I/IKOB, JKUTH B YCJIOBUAX HeOHpelleHéHHOCTI/I U IIOHUMAaThb
BEPOSATHOCTHBIN XapaKTep CIIydaiHbIX COOBITHH.

OnHOBpeMEeHHO ¢ pacumpeHueM cdep TpPUMEHEHUsT MaTeMaTHKd B

COBpPEMEHHOM o00IecTBe Bcé OoJiee BaKHBIM CTaHOBHUTCS MaTeMaTHYECKHH



CTHJTb MBIIIUICHHUSI, IPOSIBIISIFOIIUIACS B OIIPEICICHHBIX YMCTBCHHBIX HaBbIKaX. B
mpoliecce U3yuCHHsl MAaTEMATHKH B apCeHal MPUEMOB M METOJIOB MBIIIICHUS
YeIIOBEKa ©CTCCTBEHHBIM 00pa30M BKIIIOYAKOTCS HWHAYKIUS W JACIYKIHS,
o0o0menne ¥ KOHKpPETH3alWs, AaHaJIN3 W CHHTE3, KiIacCHUKAIMsI ¢
cucTeMaTm3anus, adbcrparupoBanue M aHaJuorus. OOBEKTH MAaTEMaTHICCKUX
YMO3aKIIOUCHHH, TpaBWia WX KOHCTPYHPOBAHHSA PACKPBIBAIOT MEXaHU3M
JIOTHYECKUX TOCTPOCHUH, CITIOCOOCTBYIOT BEIpaOOTKE YMEHHUS (POPMYIIHPOBATH,
00OCHOBBIBATh U JIOKAa3bIBATh CYIXKJICHUS, TEM CaMbIM Pa3BHBAIOT JIOIMYCCKOC
MbIIUIcHHE. Bemyinas posib MPUHAAICKUT MaTeMaTHKe W B (OPMHPOBAHUU
AITOPUTMUYECKON  KOMIIOHCHTBI ~ MBIIUICHUS ¥ BOCIHTAHUM  yYMCHUH
JICHCTBOBATh 10 3aJaHHBIM alTOPUTMaM, COBCPIICHCTBOBATh W3BECTHBIC WU
KOHCTPYHPOBATh HO- Bble. B mpolecce pemieHus 3a1a4 — OCHOBOW y4eOHOI
JESATETPHOCTH Ha ypPOKaX MAaTEMAaTHKH — pa3BUBAIOTCS TaKXKe TBOpYECKas
WTIPUKIIaTHAS CTOPOHBI MBIIIICHHS.

OOydeHne MaTeMaTHKe aéT BO3MOXKHOCTH Pa3BHBATh Y OOYYAIOIIHXCS
TOYHYIO, PAIlIOHAJIFHYIO i HHPOPMATHBHYIO pedb, YMEHHE OTOUPATh Hanboee
MOJIXOMSAIINE SA3bIKOBBIC, CHMBOJIMYCCKHE, Trpaduyeckue Cpeactsa JUis
Bpra)KeHI/IH Cy)KILGHI/Iﬁ U HArJasiAHOTO Ux HpeI[CTaBJ'IeHI/IH.

HeoOxoauMBIM  KOMIIOHEHTOM  OOmmIel KyJbTypsl B  COBPEMEHHOM
TOJKOBAHUU SABJIACTCA o6u1ee 3HAKOMCTBO C METOdaMUu IIO3HAHUA
HeﬁCTBHTCHBHOCTH, HpeL[CTaBJ'IeHI/Ie 0 HpeI[MeTe n MCTOJaX MaTCMaTHUKH, HUX
OTJIMYUIl OT METOJIOB JPYTHX CCTECTBCHHBIX M TyMaHUTApHBIX HAyK, 00
OCOOCHHOCTSIX TIPUMCHEHUS MAaTEeMAaTHKH ISl PEHICHHS HAyYHBIX W
MPUKIAIHBIX 3a1ad. TakuM o0pazoMm, MaTeMaTHUecKoe 00pa30BaHHE BHOCHT
CBOI BKJIaJl B pOPMHPOBAaHUE OOMICHKYIBTYPhl YeJIOBEKA.

I/I3yqu1/Ie MATCMATUKU TAKXEC CHOCO6CTByeT 3CTeTI/I'-IeCKOMy BOCIIUTAHUIO
YCJIOBCKaA, TIOHUMAaHHUIO KpaCOTLI U U31eCTBA MATEMATUYCCKUX paCCy)KI[eHPIfI,
BOCHPUSTHIO T€OMETPUYECKUX (OPM, YCBOCHHUIO HJIEW CUMMETPHH.

LE/M N OCOBEHHOCTH U3YYEHMA YHEBHOIO NPEAMETA
«MATEMATUKA~. 5-9 K/IACCblI

ITpuopuTeTHEIMU TIETIMU 00yUEHUST MaTeMaTHKe B 5-9 Kitaccax sIBISTFOTCSI:

*  (opMHpOBaHHE IEHTPATHHBIX MaTEMaTHUYECKUX TOHATHH (YHCIIO,
BEIIMYMHA, TeOMETpUUeckas (urypa, TepeMeHHas, BEpPOSTHOCTD,
(byHKIHS), 00ECTIeUNBAIOIINX MTPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTD
MaTeMaTHIeCKOro 00pa3zoBaHus 00yUYaIOIIIXCS;

*  MojABEJCHHE OOYYAIOUIMXCS Ha JOCTYITHOM [UIS HHUX YPOBHE K
OCO3HAHHMIO B3aMMOCBSI3M MAaTEMAaTHKH M OKpPY)KAIOIIETO MUpA,
IMOHNMaHHUE MaTEMATHKH KaK 4acTH OOIICH KyIbTyphl YeJIOBEYCCTBA,;

*  pa3BUTHEC WHTCIUICKTYAIBHBIX H  TBOPYECKUX  CIIOCOOHOCTEU
00yJaroNuXCcsi, MO3HABATEIHPHON AKTUBHOCTH, HCCIEIOBATEIHCKUX



YMEHHUM, KPUTUUYHOCTH MBIIIJICHHUs, HWHTEpeca K U3YyYEHHUIO
MaTeMaTHKU;

*  (QopmupoBaHue (YHKIUOHAIBHON MATEMAaTHUCCKOW TPAMOTHOCTH:
YMEHHsI pacro3HaBaTh MPOSBICHUS MaTeMATUYECKUX TOHSITHIH,
00BEKTOB U 3aKOHOMEPHOCTCH B pealibHBIX KH3HCHHBIX CHUTYalUsIX U
IpU  WM3YYCHUH JIPYTHX Y4YCOHBIX TPEAMETOB, MPOSBICHUSL
3aBUCHMOCTEH M 3aKOHOMEpHOCTEH, (hOpMyJIMpOBaTh MX Ha S3bIKE
MaTeMaTUKd M CO37aBaThb MAaTeMaTHYEeCKHE MOJENH, MNPUMEHSITH
OCBOCHHBII MaTeMaTU4ECKUI anmnapar JUTSL penieHus
[IPaKTUKOOPUEHTUPOBAHHBIX 3aJja4, HHTEPIIPETUPOBATh U OLIEHUBATH
[I0JIyYE€HHBIE PE3YJbTaThl.

OCHOBHBIC JINHUH COJIEPKAHUA Kypca MaTeMaTuku B 5—9 kiaccax:
«Umcna ®  BBIYUCICHHS», «AnreOpa» («AnreOpandeckue BBIPaKCHUS,
«YpaBHEHHUS U HEpaBeHCTBaY), «DyHkmmn», «I'eomerpus» («I eoMmeTpuieckne
¢urypel uW wuX cBoicTBay, «l3MepeHHE TEOMETPHUECKUX BEIUYHHY),
«BeposATHOCT U cTaTUCTHKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS MapauIeNIbHO,
Kaxas B COOTBETCTBHM C COOCTBEHHOMH JIOTHKOMH, OZJHAKO HE HE3aBUCUMO OJTHA
OT JApYroil, a B TECHOM KOHTakTe M B3auMmojaencTBuu. Kpome sTOoro, ux
00BeTMHSIET JIOTHYECKas COCTABIIAIONIAsA, TPAJUIIMOHHO MPHCYyIIas MaTeMaTHKE
U IPOHU3BIBAIOIIAS BCE MaTeMaTHUYECKHE KypChl U COAEp)KaTeNbHBIC JHHUU.
ChopmymupoBanHoe B DenepadbHOM TOCYIapCTBCHHOM 00pa30BaTEIHHOM
CTaHJapTe OCHOBHOTO 00IIero oOpa3oBaHUs TpeOOBaHUE «yMETh OIIEPHPOBATH
MOHSTUSIMM:  OIPENEJIeHUE, aKCHUOMa, TeopeMa, JI0Ka3aTelbCTBO; YMEHHUE
pacno3HaBaTb HCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, NMPUBOAMTHL NPUMEPHI U
KOHTpP IpPHUMEpBI, CTPOUTH BBICKA3bIBaHUSI M OTPULIAHUS BBICKA3bIBAHUI»
OTHOCHUTCSI KO BCeM KypcaMm, a (OpPMHPOBAHHE JIOTHUYECKHUX YMEHHH
pacrmpenieneTcsi Mo BCeM ToAaM OOy4eHHS Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. CojaepkaHue o00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3yiapTaTaM OCBOCHHs pabodell IporpaMMbl, paclpeieiICHHBIM IO TOoAaM
00y4eHusi, CTPYKTypUPOBAHO TakuM oOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPHUHIUITAATEHBIM BOIIPOCaM 00ydarommecs: 00paniaauch HEOJHOKPATHO, YTOOBI
OBJIaJIECHUE MaTeMAaTUYECKUMHU TOHATHUSAMHU M HABbIKAMU OCYLIECTBIISLIOCH
MOCJIC/IOBATENIbHO M TIOCTYNaTeldbHO, C  COOJIIOJCHMEM  TPHHIMIA
MPEEMCTBCHHOCTH, a HOBBIC 3HAHHsS BKIIOYAINCh B OOIIYID CHCTEMY
MaTEeMaTHYCCKUX MPEICTABICHUN OOYYArONIUXCs, pacIIupsisi U yriayousis eg,
00pasys IpOYHBIE MHO)KECTBEHHBIE CBS3H.

MECTO YYEBHOIO NPEAMETA «MATEMATUMKA~» B YHEBHOM [MJIAHE

B cootBercTBUM ¢ DenepanbHBIM TOCYJApCTBEHHBIM 00Pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO 0OIIero oO0pa3oBaHUs MaTeMaTHKa SBISIETCS



00s13aTeNbHBIM [IPEJMETOM Ha JIaHHOM YpOBHE oOpaszoBanus. B 5—9 kmaccax
yueOHbIl Tpenmer «MaremaTtukay TPaAMIHOHHO M3y4aeTcss B paMKax
CJIE/TIOLINX YueOHBIX KypcoB: B 5—6 Kiraccax — Kypca «MatemaTnkay, B 7—
9 xmaccax — KypcoB «AunreOpa» (BKIIOUYas 3JIEMEHTHl CTATHCTUKU M TEOPUH
BeposiTHOCTe) W «[eomerpusi». Hactosmel mporpamMmoif  BBOAWTCS
CaMOCTOSATENBHBIN YIeOHBIN Kypc «BeposSTHOCTD M CTaTHCTHKAY.

Hacrosmeit mporpammoii mpeaycMaTpuBaeTcs BRIICICHNE B YIEOHOM IIIaHEe
Ha M3y4YeHHE MaTeMaTHKH B 5—6 kilaccaX 5 y4eOHBIX 4YacoB B HENENIO B
TEUEHHE KaXKA0ro roja odydeHus, B /—9 kiaccax 6 yueOHBIX 4acOB B HEAECIIO
B T€UEHHUE KaXKI0ro roaa ooyueHus,Bcero 952 yueOHbIX yaca.

TemaTndeckoe IUIAaHMPOBaHWE YYEOHBIX KypCOB U  PEKOMEHJyeMoe
pacmpezeneHne  yd4eOHOrO BpPEMEHM Ui  HW3YUYCHHUs OTACNBHBIX  TEM,
NpEeIOKEHHBIE B HACTOSIIIEH TIporpaMme, HaJ0 paccMaTpuBaTh —Kak
NpUMEpHBIE OPUEHTHPHl B IIOMOIIb COCTaBHTENIO aBTOPCKOW paboueii
MPOTPAaMMBI H TIPEXKJIE BCETO YUUTENI0. ABTOP NMPOTPaMMBbl BIIPABE YBEJIUUUTh
WIN YMEHBIIUTH IIPE/UIOKCHHOE YHCIO YYEOHBIX YacoB HAa TEMY, UYTOOBI
yIIIyOUTBCS B TEMATHKY, OOJiee 3aMHTEPECOBABILYIO YYCHUKOB, MM HAIIPABUTh
YCWINS Ha NPEOJOJICHUE 3aTPyAHEHUU. J[OIIyCTUMO TakKe JIOKaJbHOE Iepe-
pacmpezieieHMe U IEepPEeCTaHOBKA 3JIEMEHTOB COJCP)KAHMs BHYTPU JaHHOTO
kiacca. KoiudecTBO TPOBEPOUHBIX pPabOT (TeMaTHuecKHid W HTOTOBBIH
KOHTPOJb KadyecTBa yCBOGHHMs y4deOHOro Marepuana) H  HUX  TUI
(camocTOsITENBbHBIE M KOHTPOJIBHBIE PAOOTHI, TECTHI) OCTAIOTCSl HA YCMOTPEHHUE
yuurens. Taxke yduTenb BIpaBe YBEIWYUTH MM YMEHBIINTH YUCIO YIEOHBIX
4yacoB, OTBEAEHHBIX B pabodell mporpamMMe Ha 000OIIeHWE, MOBTOpPEHHE,
CHCTeMaTH3aLUIO 3HaHUH o0yyJaromuxcsi. EANHCTBEHHBIM, HO MPUHIMITHAIBHO
BRXHBIM  KpUTEpHEM, SIBISETCS JIOCTHDKEHHE pe3ysbTaToB  OOydeHus,
yKa3aHHBIX B HACTOSIIEH Mporpamme.

NMJIAHUPYEMDIE PE3YJIbTATbI

OCBOEHWSA Y EBHOI'O NMPEAMETA
«MATEMATUKA»

HA YPOBHE OCHOBHOI'O OBLLEF'O OBPA3OBAHUA

OcBoeHne ydeOHOTO mpenMera «MaremaTtrhkay JOJDKHO O0ecleunBaTh
JIOCTIDKEHUE Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS CIICAYIOMINX
JUYHOCTHBIX,  METalmpeIMETHBIX H  NPEAMETHBIX  00pa30BaTEIbHBIX
Pe3yIbTaTOB:



JIMMHOCTHBIE PE3Y/IbTATDI

JIn4HOCTHBIC PE3YJIbTATBl OCBOCHHSA HNPOrpaMMbl yqe6H0ro npea- Meta
«Maremartuka XapaKTCPU3YIOTCA:

MaTpuoTMyeckoe BoCnUTaHUeE:

MPOSIBIGHUEM HHTEpeca K MPOLUUIOMY M HACTOALIEMY POCCHICKOI
MaTeMaTHKH, IICHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHUSAM POCCHUIICKHX
MaTEMaTHKOB U POCCUHCKOM MaTeMaTHUECKOM MIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHXEHUH B IPyTUX HAyKax M IPHUKIaIHBIXCEpax.

Fpamp,aHCKoe M AYXOBHO-HPaBCTBEHHOE BOCMNUTaHME!

TOTOBHOCTBIO K BBITIOJIHCHHUIO 00S3aHHOCTEH TpakIaHIHA M PeaTi3alii ero
MpaB, TPEACTAaBICHHEM O MAaTEMaTHYSCKHUX OCHOBAaX ()YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYD, ABJICHUH, MPOLEAYP MPaXKIaHCKOTO 00IecTBa (BHIOOPHI,
OTPOCHI U TIP.); TOTOBHOCTHIO K OOCYKICHUIO dTHYCCKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTHYECKUM MPUMEHEHHEM JOCTHKEHUI HAayKH, OCO3HAHHUEM Ba)KHOCTHU
MOpajib- HO-3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO.

TpyAoBoe BOCMUTaHME:

YCTaHOBKOW Ha aKTUBHOE Y4acTHE B PEIIEHUH NPAKTUYECKUX 3a]a4
MaTeMaTHYECKOW HAITPABIEHHOCTH, OCO3HAHHEM Ba’KHOCTU Ma- TEMaTHYECKOTO
00pa3oBaHys Ha MPOTSHKCHUN BCEH KMU3HU JUTS yCIICITHON PO ecCHOHAIbHON
JIeITeIIbHOCTH M Pa3BUTHEM HEOOXOANMMBIX YMEHHUIl; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM WH/AMBUIYaIbHONW TPAaeKTOPHM OOpa30BaHMs M >KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JCcTeTUYeCcKoe BoCnMUTaHuMe:

CHOCOOHOCTBIO K  OMOILIMOHAIILHOMY M 3CTETHYECKOMY BOCIIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 33/1a4, PEIICHNH, PAacCy KACHHUH; YMEHHIO BU/ICTH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE.

Ll,eHHOCTM Hay4HOro no3HaHuA:

OpPUEHTAaUUel B [JEATCIIbHOCTM HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPeCTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEOBEKA, IPUPOIBI
1 o0miecTBa, MOHMMaHHEM MaTeMaTHYECKOW HayKH Kak C(epbl 4eTOBEUECKOM
JIESATEIBHOCTH, 3TAIIOB €€ Pa3BUTHUSA U 3HAYMMOCTU JJIs Pa3BUTUS LUBUIA3ALINH;
OBJIQJICHUEM S3BIKOM MAaTEMaTUKH U MaTeMaTHYeCKOH KyJbTypoil Kak
CPEeICTBOM IIO3HAHMsS MHpa; OBJAJCHHEM MPOCTEHIIMMU  HaBbIKAMU
UCCIIEI0BATENbCKON JAEATEIbHOCTH.

dusnyeckoe BocnmTaHue, GopMMpoBaHME KyJibTypbl 340POBbS U
3MOLMOHA/IbHOT0 6/1aronoyyms:

TOTOBHOCTBIO IPUMEHATH MaTEMATUYCCKNE 3HAHUA B UHTEPECAX CBOCTO



3/I0POBBS, BEACHHS 3J0pOBOrO o00pa3a IKM3HM (310pOBOE IHMTaHUE,
cOanaHCUPOBAHHBI PEXHUM B3aHATUH M OTHAbIXA, peryisipHas Quandeckas
AKTHBHOCTb); C(OPMUPOBAHHOCTHIO HaBbIKa PE(IEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ IIPaBa JIPyroro 4eIoBeKa.

JKOI0rMyecKkoe BOCMNMTaHME:

OpHUEHTalel Ha MPUMEHEHHEe MaTeMaTH4eCKUX 3HaHUH JUIs peleHus 3a1a4
B 00JIaCTH COXPAaHHOCTH OKpPY’KalOIIEH CpeAbl, TUIAHWPOBAHUS ITIOCTYIIKOB U
OLICHKH MX BO3MOXKHBIX MOCJIEACTBHN AJSI OKPYKAIOIIEH Cpelbl; OCO3HAHUEM
TII00aIbHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U ITyTeH NX peIieHus.

JINYHOCTHbIE pe3y/ibTaThl, obecneymBaloLLme aganTaumio obydarLerocsa K
13- MEHAKLWNMCA YCJZIOBUAM cou,maanoﬁ n I'IpMpO,D,HOI‘/Ji cpeabl:

TOTOBHOCTBIO K JCHCTBHSAM B YCIOBHSAX HEONPEICAEHHOCTH, ITOBBILICHHUIO
YPOBHS CBOCH KOMIICTEHTHOCTH 4epe3 MPaKTHYSCKYI0 NEATEeIbHOCTh, B TOM
YuClie YMEHHE YYUTBCS y OpPYTHX JIOJeH, mpu- oOperarb B COBMECTHOM
ACATCIBHOCTH HOBBIC 3HAaHHA, HABBIKM W KOMIICTCHUHU W3 OIbITa APYTUX;
HEOOXOAMMOCTBI0O B  (DOPMHPOBAaHMM HOBBIX 3HAHUI, B TOM 4YHCIe
(hopMyJIHpPOBATh HMJCH, TOHSTHS, TUIOTE3bl 00 00BEKTaX U SIBICHUSIX, B TOM
YHCJIe paHee He W3BECTHBIX, OCO3HABATH AE(MUIMTHI COOCTBEHHBIX 3HAHWH M
KOMIIETCHTHOCTEH, IUIAHHUPOBATh CBOE Pa3BUTHE; CHOCOOHOCTBIO OCO3HABAThH
CTPECCOBYIO CHTYaLHI0, BOCIPHHUMATH CTPECCOBYIO CHTYAIMI0 KaK BBI3OB,
TpeOYIOIINI KOHTPMEp, KOPPEKTUPOBATh IPHHIUMACMBIC PELICHUS U ACHCTBHS,
(bopMyIMpPOBATh M OLICHUBATH PUCKHU M ITOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAMPEAMETHbBIE PE3Y/IbTATbHI

MerTamnpeagMeTHbIe  Pe3yNbTaThl OCBOGHHS TPOrpaMMBl  y4eOHOTO
npeamera «MaremaTuka» XapaKkTepu3yrTCs OBJIaICHUEM
YHUBEPCANbHBIMU no3HasameabHsviMU delicmeusmu,
YHUBEPCANbHBIMU —~ KOMMYHUKAMUBHbLMU  delicmeusamu U
YHUBEPCANbHBIMU Pe2Y AAMUBHbILMU JelicmeusMu.

1) YHueepcanvHble nosHasameavHbvle deiicmeus
obecneuusarom gopmuposaHrue 6a308blx KOSHUMUBHBIX NPOUECCO8
obyuarowjuxcs (ocoeHue Memo0do8 NO3HAHUSA OKPYHCAOWe20 MUPA;
NpUMeHeHUe N02UHeCKUX, UCCAed08aIMenbCKUX onepayull, yMeHuil
pabomams ¢ uHpopmavueil).

basoBble normyeckme Ael\aCTBlfiFli

* BBISIBIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE IPHU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TIOHATHH, OTHOIICHHH MEXIy
TIOHSTHSIMH; (hopmysmpoBath OIpeesIeHUs TIOHSITHH;
yCTaHABJIMBATh CYIIECTBEHHBIH TPHU3HAK  Kiaccudukaimy,



OCHOBaHMs st OOOOWICHWS M CpPaBHEHWsS, KPUTEPHU
MIPOBOIMMOTI'O aHAJIH3a;
BOCIIPUHUMATh, ()OPMYIIHPOBATE U IPEOOPA30OBBIBATE CYKICHUS:
YTBEpJUTEIbHbIE W OTPHLATEIbHBIC, €IWHUYHBIC, YAacTHBIE M
o01mue; ycIoBHBIE;
BBISBISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
mpoTHBOpeYNss B  (aKTax, [JaHHBIX, HAONIONEHWSIX U
YTBEP)KACHUAX; TpeIiaraTb  KPUTEPUH  JUI  BBISBICHHSA
3aKOHOMEPHOCTEH U IPOTUBOPEUU];
JIeTaTh  BBIBOJBI C  HCIIOJNB30BAaHMEM  3aKOHOB  JIOTHIKH,
JICTYKTUBHBIX M HHAYKTHBHBIX YMO3AKIIOUCHUH,
YMO3aKITIOYEHHUH 110 aHAJIOTHH;
pa3dupaTh  JI0Ka3aTelbCTBA MaTEMaTHUECKHX
yTBEpKAEHUH (IpsAMBIE W OT MPOTHUBHOTO), IPOBOAUTH
CaMOCTOSTENILHO HECJIOKHBIE  JI0Ka3aTellbCTBA
MaTeMaTHIECKUX ¢axros, BBICTPAaUBATh
AprymeHTanuro, IMIpUBOIUTH MpUMEPhI n
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCY KACHMUS;
BBIOMpATh CIHOCOO pelleHus ydueOHOW 3amaud  (CpaBHHBAThH
HECKOJIbKO ~ BAapMAHTOB  pEIICHWs, BbIOMpaTh  Haumboiee
MOAXOMSIIIMKA ¢ y4€TOM  CaMOCTOSITEJIBHO  BBIJCIECHHBIX
KPUTEPHEB).

basoBble nccnegoBaTenbCkme ,EI,GIZCTBMFI:

HCTIOJB30BaTh BOMPOCH KaK HMCCIECIOBATEIbCKUN HHCTPYMEHT
MTO3HAHUS; hopmymupoBaTh BOTIPOCHI, (buKcupyromnrme
MPOTHBOPEYHE, MPOOIeMy, CaMOCTOSATEIFHO YCTaHABJIHBATH
HCKOMOE W JaHHOE, (POPMHPOBATH THIIOTE3Y, apTyMEHTHPOBATh
CBOIO MMO3UIIHIO, MHCHHE;

MPOBOJIUTh [0  CaMOCTOSATENEHO  COCTABJICHHOMY  IUIaHY
HECJTIOXHBIA DKCIEPUMEHT, HeOONbIIOe HCCIeI0BaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOro OOBCKTa,
3aBHCUMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOATENBHO (HOPMYITHPOBATH OOOOIIEHUSI W BBIBOJBI TIO
pe3yibpTataM  MPOBENEHHOTO  HAOJIOJNEHUS, HCCIEIOBaHMUS,
OIICHUBATH JOCTOBEPHOCTH MMOJTYYCHHBIX PE3YJIbTATOB, BRIBOAOB 1
000011IeHNI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a Takke
BBIABUTATH MPECAIIOJIOKCHUA O €I0 pasBUTUN B HOBBIX YCJIOBUAX.

Pa6oTa ¢ uHdopmaumen:



BBIABJIITH HEIOCTATOYHOCTH M H30BITOYHOCTH HH(OPMALUH,
JaHHBIX, HEOOXOAUMBIX IUISL PEIICHUS 3a/1a4K;

BBIOMPATH, aHaJIM3UPOBATbh, CHCTEeMaTH3UPOBATh u
MHTEPIIPETHPOBaTh MH(POPMAIMIO PA3IUYHBIX BUJIOB M (OpM
IPE/ICTaBIICHUS;

BBIOMpATh dopMy  TpencTaBiICHUS nHpopmanuu u
WUTIOCTPUPOBATh pellaeMble 3aJadd CXeMaMH, IUarpaMMaMH,
WHOI rpaduKoil 1 UX KOMOMHAIMSMY;

OLCHUBATh  HAIEKHOCTH HHPOPMAIMH IO  KPHTEPHSM,
NPEIUIOKEHHBIM ~ yYHTeJeM WITH copMyIHPOBAHHBIM
CaMOCTOSITEIIBHO.

2) YHueepcanvHbvle KOMMYHUKAMUBHBLE delicmeus
obecneuusarwm  c@OPMUPOBAHHOCTMb  COUUANbHLIX — HABLIKOS
obyuarowuxcs. ObLeHue:

BOCIIPUHMMATh U (POPMYJIUPOBATH CYKACHHUS B COOTBETCTBHH C
YCIOBUSIMH ¥ LEJSIMH  OOILICHUS, SICHO, TOYHO, TI'PaMOTHO
BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IMCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMs M0 XOIy pEIIeHHs 3aJ1a4d, KOMMEHTUPOBATh
MOJTyYEHHBIH pe3ysbTaT;

B XO0J€ OOCYX/IeHHs 3aJaBaTh BOIPOCHI II0 CYIIECTBY
oOcyknaeMol  TeMbl, INPOOJEMBI,  pemraeMod  3aJadd,
BBICKa3blBaTh HJIE€U, HALEIECHHBIE HAa TIOUCK PELICHHUS;
COMOCTaBIATh CBOM  CYXKIEHHMS C CYXIEHMAMH JPYrHX
YYacCTHUKOB JIMajiora, OOHApYXMBAaTh pa3jinune M CXOICTBO
MO3UIHIA; B KOPPEKTHOH (opme (opmysmpoBaTh pasHOIrIACHS,
CBOU BO3PAIKEHUS;

MPEJCTaBIATh PE3YJIbTAThl PELICHUS 3aJaud, SKCIEPUMEHTA,
WCCIIEIOBAHMS, TIPOCKTA; CaMOCTOSTENILHO BBHIOMpATh (hopmar
BBICTYIUICHHSI C y4&TOM 3a7ad IpPE3eHTAllMd M 0COOCHHOCTEH
ayIUTOPUU.

CoTpyaHMYECTBO:

*  IIOHHMAaTh u HCIIOJIb30BaTh  IIPEUMYILECTBA
KOMaHJHOH U MHAUBUyaJIbHON paboTsl Tpu
peuieHun yueOHBIX MaTeMaTUYECKHUX
3a/1a4; [PUHUMATb Lelb  COBMECTHOM

JeSITeIPHOCTH, TUNIAHHPOBATh OPTaHU3AIMI0 COBMECTHON pabOTHI,
pacripeensTh BU/Ibl padoT, J0roBaprBaThCs, 00CYKAATH IPOLIECC
U pe3yJbTaT paboThl; 00001IaTh MHEHUS HECKOJIbKHX JIIOICH;



*  y4acTBOBAaTh B TPYMIIOBHIX (opMax paboThl (00CYyXKIeHH, 0OMEH
MHEHHSAMH, MO3TOBBIC LITYPMBI U IIp.); BBIIOJIHATH CBOIO 4acTh
paboTHl ¥ KOOPJMHUPOBATH CBOM JICUCTBHUS C IPYTHMH WICHAMH
KOMaH/Ibl; OLICHMBATh KAYeCTBO CBOETO BKJIaa B OOLIMIT IPOLYKT

o KPUTEPHSIM, c(hOpMyITHPOBAHHBIM Y9aCTHUKAMH
B3aMO/ICHCTBHS.
3) YnusepcaavHbvle pe2yasamueHble deticmeus

obecnevusarom gﬁopMupoeaHue CMblLC/106bIX  YCMAHOBOK U
HCUSHEHHbIX HABblKOB8 AUYHOCMU.

CamoopraHusaums:

*  CaMOCTOSTENBHO COCTABJIATH IUIAH, AITOPUTM DPEIICHUS 3aJauu
(W ero dYacTh), BBEIOMpATh CIOCOO pemIeHHS C yYETOM
HUMCIOIMXCS  PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEIA,
apTyMEHTHPOBaTh M KOPPEKTUPOBATh BapUaHTHl PELICHHH C
y4€TOM HOBOI HH(POPMAITUH.

CaMOKOHTpOJIb:

*  BIAJAETh CrIoco0aMU CaMOINPOBEPKH, CAMOKOHTPOJIA Ipolecca 1
pe3yibTara peleHnsl MaTeMaTHIeCKO! 3a/1auu;

*  TpenBUACTh TPYAHOCTH, KOTOpBIE MOTYT BO3HHKHYTh MpHU
peIIeHNH 3a/aud, BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh Ha
OCHOBE  HOBBIX  OOCTOSITENILCTB,  HAWJICHHBIX  OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEN;

*  OIICHHMBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIbHOCTH MOCTABJICH-
HOW LIEJIM M YCIIOBUSIM, OOBSICHATH NMPUYUHBI JOCTHKEHHS I
HEJIOCTIDKCHUSI 1IeJIM, HAXOJIUTh OHIMOKY, J1aBaTh OIECHKY
MIpUOOPETEHHOMY OTIBITY .

MPEAMETHDIE PE3Y/IbTATbI

[IpenmeTHBIE  pe3ynbTaThl  OCBOGHHS pabodyeil MporpaMMbI IO
MaTeMaTHKe IMPEeJCTaBICHbI 110 ToJlaM O0ydYeHHUs B CIEIYIOIINX pasjieliax
NporpamMMbl B paMKaxX OTAEIbHBIX KypcoB: B 5—6 kilaccax — Kypca



«Maremaruka», B 7—9 kiaccax — KypcoB «Anredpa», «I'eomerpus»,
«BeposITHOCTD U CTAaTUCTHKAY.

Pa3zBuTne JIOTHYECKMX TIPEICTaBICHHH ¥ HABBIKOB JIOTHYECKOTO
MBIIIICHUST OCYIIECTBISETCS HA MPOTSHKEHHH BCEX JIET OOydYeHHS B
OCHOBHOH IIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. [Ipeanonaraercs, aTo
BBIITYCKHUK OCHOBHOW IIKOJIBI CMOJET CTPOUTH BBICKA3bIBAHHUSA U
OTPUIIAHUS  BBICKAa3bIBAaHWH, pAacllO3HABaTh WCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUs, IPUBOJUTH MPUMEPbl U KOHTP NPUMEPHI, OBIAAEET
MOHATUSAMM: OIpeJeIeHHe, aKCHoMa, TeopeMa, J0Ka3aTeIbCTBO — U
HAay4YUTCS HMCIOJIb30BaTh WX IIPU BBITIOJIHEHUM y4eOHBIX M BHE Y4YEOHBIX
3a7ad.

PABOYASA NMPOrPAMMA YHYEBHOIO KYPCA
"ANCEBPA". 7-9 KIACCbI

LIE/IM U3YYEHMA YHEBHOIO KYPCA

AunreOpa SIBISIETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOM ILIKOJIBI: OHA
obecrieunBaeT U3yueHHe APYTruX AUCIMILUINH, KAK €CTECTBEHHO- HAYYHOTO, TaK
U TYMaHHUTAPHOTO LHUKIJIOB, €€ OCBOCHHE HEOOXOAMMO JUISi TMPOIOJIKEHHS
00pa3oBaHusl U B TIOBCEHEBHOM XH3HU. PazBuTre y 00ydYaroIuXxcsl HAyYHBIX
MPEJICTABICHUH O IPOUCXOXKICHUU U CYIHOCTH anreOpanveckux abCTpakiimi,
Croco0e OTpaXKEeHHsI MATEMATHIECKOW HAYKOMW SIBJICHHI U IIPOIIECCOB B IPUPO/IE
1 00IIeCTBE, POJIH MATEMATHYECKOTO MOICITUPOBAHUS B HAYYHOM TO3HAHUH H
B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPO- BO33PEHUS U
Ka4yCCTB MBIIIJICHUA, HCO6XO[[I/IMBIX JJIA aganTalnuu B COBpEMEHHOM HI/I(prBOM
obmecTtBe. M3ydeHwe anreOpbl €CTECTBEHHBIM 00pa3oM obecrednBaeT
Pa3BUTHUC YMCHUA Ha6J’IIOI[aTI), CpaBHMBATh, HAXOAWUTb 3aKOHOMEPHOCTH,
TpeOdyeT KPUTHYHOCTH  MBIIUICHHUS, CIIOCOOHOCTH  apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JCHUCTBHSI W BBIBOJBI, (DOPMYIHUPOBATH YTBEPIKICHUS.
OcBoeHHe Kypca anreOpbl 00eCIeYynBacT Pa3BUTHUE JIOTHUECKOTO MBIIUICHHS
00yJaromuxcs: OHH HCHOJB3YIOT JICAYKTHUBHBIC ¥ HHIYKTUBHBIC pac-
CYXKJIeHUs, 0000IMCHHE U KOHKPETH3alWI0, aOCTparupoBaHHE W aHAJIOTHIO.
OO0yuenune anredpe MpearnoyiaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIHLHOM
JIeITEIIbHOCTH 00Y4aloIIuXCsi, MMOITOMY CaMOCTOSITEJIbHOE pElICHHEe 33aj1au
€CTECTBECHHBIM 00pa30M SIBJISICTCSI peau3alueil JAesTeIbHOCTHOIO MPUHIIKIIA
00y4eHusl.

B crpykrype mporpammbl yueOHOro Kypca «Anredpay» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOquuecKue TuHun: «Yucia u
BBIYUCIICHUS»; « AJreOpandecKue BRIPasKCHUS;



«YpaBHeHUsT W HepaBeHCTBa»;,  «Dyukium». Kaxmas w3 o1ux
COJIEPIKATEIbHOMETOIUUECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
U3YYEHUs] Kypca, ECTECTBEHHBIM 00pa3oM IEPEIlIeTasCh U B3aUMOJEHCTBYS C
JIPYTHMH €ro JIMHUSIMHU. B X071e M3yueHHs! Kypca 00yYaromuMes TIPUXOIUTCSE
JIOTHYECKH PACCYKaTh, UCTIOIBb30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B
CBSI3M C 3THM IIJeCO0OPa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTHKH, TIPOHM3BIBAIOINIAEC BCE OCHOBHBIC pasleibl MAaTeMaTHIECKOTO
0o0pa3oBaHMsi M CHOCOOCTBYIOIIME OBIAJCHUIO OOYYAIOIIMMHUCS OCHOB
YHHUBEPCAIBHOTO ~ MAaTEeMaTHYECKOro  si3bIKa. TakuM  00pa3’oM, MOXKHO
YTBEPHKAATh, YTO

COJIEPIKATENIbHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anrebpay
SIBIIAICTCA €TI0 HHTerHpOBaHHLIﬁ XapaxkTep.

COJIep)KaHI/Ie nuHUM  «Yucna W BBIYHMCIICHUS CIIYXKUT OCHOBOM AJIsL
JATBHEHINETO H3YYCHUS MAaTEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00yUarOIINXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TIOJTH30BATHCS aJTOPUTMAMU,
a TakKe NPUOOPETCHHIO TIPAKTHUCCKUX HABBIKOB, HEOOXOIUMBIX IS
ITOBCETHEBHOM KI3HI. Pa3BUTHE MOHATHS O YHCIIE B OCHOBHOM IIKOJIE CBS3aHO C
pallMOHANBPHBIMH W HPPANHOHANBHBIMA  YHCIAMH,  (HOPMHUPOBAHHEM
MIPEJCTAaBICHUN O JEHCTBUTEIBHOM YHCIIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JIMHUMOTHECEHO K CTapiieMy 3BeHY 00IIero oopa3oBaHus.

ConmepkaHme JBYX anreOpamdeckux JHHUH — «AnreOpandeckue
BBIPKCHUS» U «YPaBHEHHSI U HEPABEHCTBA» CIIOCOOCTBYET (hOPMUPOBAHUIO Y
o0yJaromuxcs MaTeMaTHYecKOTO anmapara, HEOOXOIUMOIO [UI PEIICHHS
3aJad MaTeMaTHUK{, CMEKHBIX MPEIMETOB W IPAKTHKO-OPHEHTHPOBAHHBIX
3amad. B OCHOBHOW mIkoie Y4YeOHBI MaTepuan TPYIIUPYETCS BOKPYT
paIMOHATBHBIX BEIpAKEHUH. AnreOpa JIEMOHCTPHPYET 3HAYCHUEC MATEMAaTHKU
KaK s3bIKa JJIS TI0- CTPOCHHS MaTeMaTHIeCKUX MOJICIICH, OMMMCAHNUS MIPOIECCOB
U SBIEHUI peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOAAT TakKxke
,uanLHeﬁmee Ppa3BUTHEC AJITOPUTMUYECKOI'O0 MBINUICHUA, HeO6XOI[I/IMOFO, B
YaCTHOCTH, JId OCBOCHUA Kypca I/IH(i)OpMaTI/IKI/I, 1 OBJIaJACHUC HABBIKAMHU
JIEMyKTUBHBIX paccyxkaeHuil. [IpeoOpa3oBaHue CUM- BOJBHBIX (OPM BHOCUT
CcBOM crnenmduUeckuii BKJIAJ B pa3BUTHE BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne  (YHKIMOHATBHO-TpaQUYECKON  JHHUM  HAIEIICHO  Ha
MOJMyYCHHUE IIKONbHUKAMH 3HAaHWA O (QYHKOUSAX KaK  BaKHEHIIEH
MaTEeMAaTHYCCKOW MOJENU JUIsS ONMCAHHUS W WCCICHAOBAaHHS Pa3HO- O0Opa3HBIX
MPOLIECCOB U SBJICHHUI B mpupojae u obuiectBe. M3ydeHune 3Toro marepuaia
CMOCOOCTBYET Pa3BUTHIO y OOYYaIONIUXCS YMEHHWsI MCIOJb30BaTh Pa3IMuHbIC
BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJINYCCKHE,
rpaduueckne, BHOCHUT BKJIad B (OPMUPOBAHUE TMPEACTABICHUH O POJH
MAaTE€MAaTHUKU B pa3- BUTUU UBUWIN3AIIUN U KYJIbTYPBI.



MECTO YYEBHOIO KYPCA B YHYEBHOM [MJ/IAHE

CornacHo ydeOHOMY maHy B 7—9 kiaccax H3yuaercsi Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEIYIONINE OCHOBHBIC Pa3/Ieiibl COICPKAHMS:
«Uncna ¥ BBIYKCICHUS», «ANTreOpanvyecKue BBIPAKCHUS», «YPAaBHEHUS H
HepaBeHCTBa», « DyHKINN».

Y4eOHbIH TUIaH Ha U3ydeHHe anreOpsl B /—9 Kilaccax OTBOJWT HE MeHee 3
y4eOHBIX YacOB B HEJIGNIO B TCUCHHE KAKAOr0 roja 00- yYeHUs, BCErO 3a TPH
rojia ooyuenus — He MeHee 306 y4eOHBIX 4acoB.

COAEPXAHME YHYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
7 Knacc ucaa u
sblMuUcAeHUA

PauuoHanbHble ymMcna

JpoOu 0OBIKHOBEHHBIC M JCCATHYHBIC, TIEPEXO] OT OTHON (HOPMBI 3amuch
npobeit k apyroi. [loHsATHE parMoOHANIBHOTO YHWCIA, 3alUCh, CpPaBHEHHUE,
YHOPSIIOYMBAHUE PAIMOHAIBHBIX 4HCcel. ApupMeTHdyecKue ACUCTBUS C
paiuOHaJIbHBIMU YUCTIaMU. Pemenue 3aaa4 us3 peam)Hoﬁ IIPaKTUKKU Ha 4YaCTH,
Ha apoOu.

CremneHp C HATypaJbHBIM IOKa3aTeJeM: OIpeNeleHne, Npeodpa3oBaHue
BEIPQKCHUH HA OCHOBE ONPEICICHHUs, 3aliCh OONBINUX YHcel. [IpomeHTHl,
3aITiCh MPOIICHTOB B BUJE NpoOu U IpoOu B BHJE MPO- IIEHTOB. Tpu
OCHOBHbBIE 3a/Iayd Ha MPOLEHTHI, PELIEHUE 3a]ay U3 peajbHOU
MIPAKTHKH.

HpI/IMeHeHI/Ie MPU3HAKOB ACIMMOCTHU, PA3JIOKCHHUEC HAa MHOXUTC- JIU
HaTypaJbHBIX YUCEIIL.

PeanpHble 3aBUCMMOCTH, B TOM 4HCIe TpsMas W oOpaTHas TIpo-
MOPIMOHAILHOCTH.

Anzebpauueckue bIpaxceHus

[lepemeHHble, 4YHCIOBOE 3HAUYEHHWE BBIPAKCHHS C TepeMeHHOH. [lo-
MyCTHMblE 3HA4YeHUs IepEeMEHHbIX. [IpeicraBiieHHE 3aBHCUMOCTH MEXKIY
BeJIMUMHAMU B Buzie popmysnbl. Beraucnenus no gopmynam. IIpeobpazoBanue
OYKBEHHBIX BBIP@KEHUH, TOXIECTBEHHO paBHbIE BBIPAKEHHS, IIPaBHIIA



npeoOpa3oBaHusi CyMM U TIPOW3BE/ICHMH, TNpaBHiIa PAaCKPBITHS CKOOOK H
NPUBEJICHNUS TT0JOOHBIX CIaraeMbIX.

CBOIiCTBA CTENEHN C HATYPAIbHBIM IIOKA3aTEIEM.

OpnHouneHsl 1 MHOTOWIEHBI. CTeneHs MHOTOWIeHa. CII0KEHUE, BEIYUTAHME,
YMHOKEHHE MHOTOWICHOB. DOPMYJIBI COKpAIMIEHHOTO YMHOMKCHHMS: KBajpaT
CYMMBI W KBafpaT pasHocTH. DopMmyia pa3- HOCTH KBaapaToB. PasmoxeHue
MHOT'OYWJICHOB HA MHOXKHUTEIH.

Ypaenenua
VYpaBHeHME, KOPEHb ypaBHEHHS, IPaBUIIa IPeoOpa3oBaHuUs ypaBHEHUS,
PaBHOCHJILHOCTb YPaBHEHUH.
JluHeliHOe ypaBHEHHE C OJIHOM NEPEMEHHOH, YMCIIO KOpPHEH JIMHEHHOTO
YpaBHEHHUs, PELICHHE JUHEUHbIX ypaBHEHUH. CocCTaBleHME YpaBHEHHH IO
YCIIOBHUIO 3a/1aul. Pelmenne TeKCTOBbIX 3a/1a4 ¢ MOMOUIbIO YPAaBHEHUH.
JluneiiHoe ypaBHEHHE C IByMs IIEPEeMEHHBIME 1 ero rpaduk. Crcrema IByX
JIMHENHBIX YpAaBHEHUH ¢ JBYMs NEpEMEHHBIMU. PelieHue cucrteM ypaBHEHUM
croco0oM MmoACTaHOBKH. [IpuMepsl pemeHust TEeKCTOBBIX 3a/ad ¢ MOMOIIbIO
CUCTEM YPABHEHM.

Koopodunamut u spagpuxu. Pynxyuu

Koopannata Touku Ha npsiMoit. YucnoBble NpoMexXyTKU. PaccTosiHIe MexXay
JIByMSI TOYKaMU KOOPAMHATHOM MPSAMOM.

[psimoyrosbHas cuctema koopauHat, ocu Ox u OQy. Adciyicca U opuHaTa
TOYKM Ha KOOPJAMHATHOW TUIOCKOCTH. [IpuMmepsl TpadukoB, 3aJaHHBIX
(opmynamu. Urenune rpadMkoB peanbHbIX 3aBUCHMOCTeH. [loHsATHE QyHKINH.
I'padux pyakuun. CpoiictBa dyHKmid. JInHei-

Hast ¢yukiwys, e€ rpaduk. ['paduk pynkimu y = I x I. 'paduueckoe pemenue
JIMHEHHBIX YPABHEHUHW U CHUCTEM JIMHEHHBIX YPaBHEHMM.

8 Knacc ucaa u

eévliucaeHun

KsagpatHslit kopeHp w3 uncna. lloHATHe 00 WppanMOHATIHHOM YHCIE.
Hecsatuunble IpUOIVKEHUS HUPPaLMOHAIILHBIX YUCEIL. CaoiicTBa
apu(MEeTHIECKNX KBAJPATHBIX KOPHEH M MX MpUMEHEHHE K MpeoOpa3oBaHUIO
YHCIIOBBIX BBIPAKEHUH U BBIYMCICHUAM. [lefiCTBUTENBHBIE YHCIA.

CreneHs ¢ LebIM NOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alKCh YHUCTIA.

AnzedOpauueckue 8blpaliceHust

KBampaTHblli  TpEXWwIEH; pa3okKEeHHE KBaJpaTHOIO TpEXUWIEHAa Ha
MHOXHTEIH.



Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO ayreOpanyeckoil JpooH.
CrnoxeHue, BRIYUTAHUE, YMHOXKCHHUE, ICICHUE alNreOpandecKux Apo0ei.
PammonansHbIe BRIpaKeHUS U UX IpeoOpa3oBaHIeE.

Ypaenenus u nepasencmaa

KsagpatHoe ypaBHeHme, (opMyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHMH, CBOIALIMXCS K JIMHEMHBIM U
kBagpaTHBIM. [IpocTeiimme gpoOHO-parioHaIFHBIC YPaBHEHHUS.

I'paduueckas uHTEpHIpETAIUS YPABHCHUH C IBYMS TICPEMECHHBIMU U CUCTEM
JIMHEHHBIX YPaBHECHUH ¢ NMBYMs MEepeMeHHBIMH. [IpuMepbl pemicHHus CHUCTEM
HCITMHCWHBIX YPaBHEHUI C IBYMs TICPEMCHHBIMHU.

Pemienne TeKCTOBBIX 33724 alnredpandeckKum crocooom.

UucnoBble HEPABEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ 0JIHON NEpeMEHHOM.
PaBHOCHIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJ1- HOM epeMEHHOM.

DyHrkuyuu

[onsatne ¢ynkumu. OONaCTh ONpeneNeHHsT W MHOXKECTBO 3HAYCHUH
¢dyaxmmun. CiocoOsI 3a1aHus GYHKINH.

I'papux pynkuuu. Urenue cBoiictB (yHKmm mo e€ rpaduky. [Ipmmeps
rpaduKoB PYHKITUHA, OTPaXKAIOIINX PEaIbHBIC TIPOIIECCHI.

®yHKIMK, ONMCHIBAIONIME MNPAMYI0 M OOPATHYIO IIPOMOPIHOHAIBHBIE
3aBucumoctH, ux rpadukn. Oymkuum Yy = x4, y =1y = x, y
= I x1. T'paduueckoe pelieHre ypaBHEHMil M CHCTEM ypaBHEHHIA.

9 knacc

ucaa u eviuUcAeHUN
JlefcTBUTEIbHbIE YMCNa

ParmonaneHbIe Yncna, UppaMOHATIbHBIC YHCTa, KOHEYHBIC U OCCKOHCYHBIC
JIECSITUYHbIC poOu. MHOXECTBO NEHCTBUTEILHBIX YHUCEN; JICHCTBUTEILHBIC
yucia Kak OeCKOHEYHbIe JecsATHYHbIe JapoOu. B3auMHO oJHO3HAYHOE
COOTBETCTBHEC MC)K}Iy MHOXKXECTBOM ]leﬁCTBHTeHBHBIX qUuCeII U KOOp)II/IHaTHOﬁ
IIPSIMOH.

CpaBHeHHE JCHWCTBUTEIBHBIX YHCEN, apu(pMETHYECKHe HCHCTBHUS C
JIEWCTBUTEIILHBIMM YHCIAMH.
N3mepeHnsa, NpUOIMNKEHMA, OLEHKU

PasMeppl OOBEKTOB OKpYKAIOMIET0 MHPA, JUIUTEIHFHOCTh IPOLECCOB B
OKpY’KaroIIieM MUpe.



HpI/IGHI/I)KéHHOG 3HAYCHUC BCIIMYHUHBI, TOYHOCTb HpI/IGHI/I)KeHI/IH. OprFJ’IeHHe
YHUCCII. HpI/IKI/I)IKa 1 OLICHKA pEe3yJIbTaTOB BBIYHCJICHUIA.

Ypasnenua u Hepasencmea
YpaBHEHMA C 0fIHOM NEPEMEHHOM
JIuneitnoe ypaBHeHue. PelieHne ypaBHEHU, CBOIAIIMXCS K TMHEHHBIM.
KBanpaTtHoe ypaBHeHue. Penienne ypaBHEHH, CBOASIILIUXCS K KBAPATHBIM.
bukBagpaTtHoe ypaBHeHue. IlpuMmepsl pelleHUs YpaBHEHUM TpeTbed U
YEeTBEPTOU CTENEHEH Pa3I0KEHUEM Ha MHOXKUTEIIH.
Pemenne npoOHO-panMoHANIBHBIX ypaBHeHMH. PerieHue TEKCTOBBIX 3a1ad
anredpandeckuM METOJIOM.

CucTeMbl ypaBHEHMM

VYpaBHeHUE C JByMs MEpeMEHHBIMU U ero rpaduk. PemieHue cucrem aByX
JIUHEMHBIX YpaBHEHUH C JByMsl IEpPEMEHHbIMHU. PelieHue cucreM ABYyX
YpaBHEHU, OJTHO U3 KOTOPBIX JUHEHHOE, a IPYroe — BTOPOM CTENEHHU.
I'paduueckas MHTEpIIpETAIUsl CUCTEMbBI YPaBHEHUHA C IBYMS MEPEMCHHBIMH.

PemeHne TeKCTOBBIX 33724 aNreOpandeckuM CIIoCOOOM.
HepaBeHcTBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nuHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JMUHEHHBIX HEPaBEHCTB ¢ OJHON nepeMeHHoM. KBaapaTHbie

HepaBeHCTBA. [ paduueckas HHTEPIPETAIUSI HEPABEHCTB U CHCTCMHEPABEHCTB
C IByMsI [IEPEMEHHBIMU.

Dynxkuyuu
Ksagpatnunas ¢ysknwms, e€ rpaduk u cBoiictBa. [lapaboia, Ko-opaHHATHI
BEPIIUHEI TapaboJIbl, OCh CHMMETPHUH MapadoIIbl.

I~
w

I'papuxu  Qymxumit: y=kx, y=kx+b, y= y Y=Xx,

y= v x,y=1xI uux croiicrpa.

ucn06svle noc1edosamenbHocmu



Onpep,eneHme M CNoCco6bl 3aJlaH1A YNCNI0BbIX I'IOCﬂe,qOBaTeﬂbHOCTel‘;i
[TonsiTe YMCIOBON MOCIENOBATENBHOCTH. 3aJaHHe IMOCIEI0BATEIbHOCTH
peKkyppeHTHON (opMyioit U (Gopmysoi n-ro wieHa. ApudmeTmyeckaa M
reoMeTpuyecKas nporpeccmm
Apudmermyaeckas U reoMeTpudeckas nporpeccun. Dopmymsl n-ro dieHa
apu(PMETHYCCKON ¥ TCOMETPUIECKON MPOTPECCHil, CyM- MBI TICPBBIX 11 YICHOB.
N3o0paxkeHne 4WIEHOB apU(PMETHYECKOH W TeOMETpHYecKO mnporpeccuit
TOYKaMH Ha KOOPAMHATHOM TNIOCKOCTH. JINHEWHBIN 1 9KCIIOHEHUIUAIbHBIN POCT.
C1o>XHBIE MPOLIEHTHI.

MJTAHAPYEMbBIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHMA
PABOYEM NMPOrPAMMbI KYPCA (MO rOAAM OBYYEHMA)

OcBoeHue y4eOHOro Kypca «Anrebpa» Ha YpPOBHE OCHOBHOTO OOILIEro
00pa3oBaHus JOJDKHO OOECIIeYMBaTh JOCTHIKEHHE CIIEAYIONIMX HPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 Knacc
ucaa u ebrMucaAeHuUs

*  BrInodHsTh, codeTass YCTHbIE M IHCBMEHHBIC MNPHEMBI, apudme-
TUYECKWE ACUCTBUS C PAIIMOHAIBHBIMH YHUCIAMH.

* Haxomuth 3Hau€HUs] YHCIOBBIX BBIPAKEHUH; TPUMEHATH pPa3HO-
o0pa3Hble CHOCOOBI M MPUEMBI BBIYUCICHHS 3HAYCHHUN JAPOOHBIX
BBIPKEHUH, COAepKAINUX OOBIKHOBEHHBIE U JIECSITHUHBIE TPOOH.

* Ilepexomuth OT OmHOW (HOPMBI 3aIUCH YHCEN K JAPYroi (mpeodpaszo-
BBIBATh JCCATHUYHYIO JpoOb B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO B
JNECATUYHYI0, B YaCTHOCTH B OCCKOHEYHYIO JCCATHYHYIO JIpOOBb).
CpaBHHBATH U yIIOPSIOYHBATH PAIUOHAIBHBIC YHCIA.

*  OKpyriArTh 4ncIia.

*  BRIMONHATE NMPUKUIKY W OIEHKY pPEe3yibTaTa BBIYHCICHHUIN, OLICHKY
3HAUEHUH YHCIIOBBIX BHIPAKEHUH.

*  BbINONHATH AEHCTBUS CO CTENEHSIMU C HaTypajabHBIMU IIOKa3aTe- JIAMU.

* IlpuMeHATh MNpU3HAKU JAEAMMOCTH, paA3JIOXKEHHE Ha MHOXUTEIU
HaTypaJbHbIX YUCEIL

* Pemarb NpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBSI3aHHBIE C OTHO-
LIEHUEM BEJIMYMH, [PONOPLHOHAIBHOCTBIO BEIUYMH, IPOLEHTAMY;
HMHTEPIIPETUPOBATL PE3YJIbTAThl PELICHMs 3anad C y4€TOM OIpaHu-
YeHNH, CBA3aHHBIX CO CBOHCTBAMHU PAacCMAaTPUBAEMBIX OOBEKTOB.



AnzeOpauueckue 8blparx@ceHus

Hcnonp3oBaTh anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSITH €€
B [IPOLIECCE OCBOEHUS y4yeOHOro MaTepuaa.

Haxoaute 3HaueHHMs OyKBEHHBIX BBIP@KEHHH TPH 3aJaHHBIX 3HAYCHHSIX
[IEPEMEHHBIX.

BeImonHATE mpeoOpa30BaHMs LIEJIOT0 BEIPaKECHNS B MHOTOUJICH PUBEICHUEM
MOJJOOHBIX CITaTaeMBIX, PACKPHITHEM CKOOOK.

BhIMONHATE yMHOXXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHSTH (POPMYJIBI KBaZpaTa CyMMBI U KBaJ[pa- Ta Pa3HOCTH.

OcymiecTBIATh Pa3IOKEHUE MHOTOWICHOB Ha MHOMHUTEIH C IMO- MOIIBIO
BBIHECEHHMS 3a CKOOKM OOIIEro MHOXHUTENS, TPYNIHUPOBKH CllaracMbIX,
NpUMEHEHHUsT POPMYJT COKPAIIEHHOTO YMHOKECHUSI.

[TpumensTh NpeoOpa3oBaHKsi MHOTOUICHOB JIJIsl PELICHUsI pa3- JIMYHbBIX 3a/1a4
13 MaTeMaTHKH, CMEKHBIX [IPEIMETOB, U3 PEaTbHOI MPaKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH C HATypalbHBIMH IOKAa3aTeNls- MU IS
peoOpa30BaHMs BHIPAKECHHUH.

Ypaenenusa u Hepagencmea

Pemath nuHENHBIE ypaBHEHHs C OAHOM INEPEMEHHOM, NPUMEHSS IIpaBUia
epexosa OT HUCXOAHOIO YPaBHEHUs K pPaBHOCUIbHOMY eMy. IIpoBepsrts,
SIBJIICTCS JIU YUCIIO KOPHEM YPaBHEHUSL.

[TpumensTh rpaguyeckue METOABI IIPY PEIICHUN JIMHEHHBIX YPaBHEHUH U UX
CHCTEM.

[TonOupare npuMepbl map dWCEN, SBISIOMNXCS PEIICHHeM JIMHEWHOTo
YpaBHEHHUS C IByMsI IEPEMEHHBIMHU.

CTponTh B KOOPJMHATHON IIIOCKOCTH IpapyK JIMHEHHOTO YPABHEHHUS C IBYMS
NEepEeMEHHBIMHU; TI0JIb3YSICh TPa(UKOM,  NPUBOJUTH TPUMEPHI PELICHUs
YPAaBHEHHUS.

Pemmrate cuctemMsl ABYX JTUHEHHBIX YPaBHEHHUH C IBYMS NIEPEMEHHBIMHU, B TOM
qucie rpaduuecKH.

CocTaBisATh W pemiaTh JUHEHHOE YypaBHEHHE WIU CHUCTEMY JIMHEHHBIX
YPaBHEHHMH [0 YCJIOBUIO 33Ja4yd, HMHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]audl M10JIy4YeHHbIH pe3ybTar.

Koopodunamut u 2spagduxu. Pynxuyuu

N300pakaTh Ha KOOPANHATHOM NPSIMOI TOYKH, COOTBETCTBYIOIIHME 3a/laHHBIM
KOOpAMHATaM, JIy4d, OTpE3KH, HHTEpBajbl; 3a- MHUCHIBATb UHUCIIOBbIE
MPOMEXYTKU Ha ajreOpandeckoM si3bIKe.

OTMmeuaTs B KOOPJIUHATHON MIOCKOCTU TOYKHU IO 3aJaHHBIM KO- OpAMHATaM;
cTpouTh rpaduKu JTHHEHHBIX QyHKIwA. CTponTs Tpaduk pyrkmun Yy =1 x I.

OnmceiBaTh € TOMONIBI0 (YHKIHWH HM3BECTHBIE 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD;
MPOU3BOJIUTEIBEHOCTD, BPeMsl, 00bEM padOTHI.

Haxoaute 3HaueHune GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.



[TonumaTts rpaduueckuii criocod mpejcTaBieHNsT U aHau3a WH- (HOpMaIuu;
M3BJICKAaTh W HWHTEPHPETHPOBATh HMHGOPMAIMIO M3 TpaUKOB peanbHbIX
HPOLIECCOB U 3aBUCUMOCTEH.

8 knacc

ucaa u 8bLMMUCACHURA

Hcnonb30BaTh HauajdbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIHHBIX
Yucel JUIA CpPaBHEHHS, OKPYIJIICHUS W BEIUUCIICHUI; HM300pa)kathb
JIEHCTBUTEINIbHBIE YUCJIa TOUKAMH Ha KOOPAMHATHOM MPSAMOI.

[IpuMeHATh MOHATHE APUPMETHICSCKOTO KBAJPATHOTO KOPHS; Ha- XOIHUTH
KBaJpaTHBIC KOPHHU, HCITONB3YsI IPH HEOOXOTUMOCTH KaJbKYJISATOD; BHITIOIHATH
npeoOpa3oBaHus BBIPAKEHUH, COICp)KAIMX KBaJpaTHBIC KOPHH, HCIIONB3YS
CBOICTBA KOpHEH.

HCHOJ’H)SOB&TI) 3alucu 60J'ILIHI/IX U MaJIbIX 4YHUCCJI C IMOMOIIBKO OCCATUYHBIX
npobeit u creneneit yucia 10.

AnzebOpauueckue 8bIPadx@ceHus

[IpuMeHATh MOHATHE CTEMEHH C LENbIM IOKa3aTeleM, BBINOJIHATH
npeoOpa3oBaHus BHIPAKEHHH, COJIEPIKAIINX CTEIICHH C IIEJIbIM [T0Ka3aTelIeM.

BBINOSTHATE TOX/IECTBEHHBIE TPE0Opa30BaHMsl PALlMOHAIBHBIX BRIPAKCHUI Ha
OCHOBE IPABWJI ICHCTBUII Ha/l MHOTOYJICHAMH M alreOpandecKuMH JIPOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTh MpeoOpa3oBaHMs BBIPAKESHUH JJIsI PELICHUsI Pa3IMIHbIX 3a/1a9 U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEATbHON IPAKTUKU.

Ypaenenus u Hepasencmea

Pemarhs nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PalMOHAJIbHBIC YpPaBHEHUS,
CBOJSILLIUECS. K HUM, CUCTEMBI [IByX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mpocreiiye UccieJ0BaHusl YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM dYHCJI€ C NPUMEHEHHEeM TIpadUuecKHx IpeAcTaBlIeHNi (yCTaHAaBIMBATH,
UMeEeT JIM ypaBHEHHME WM CHCTEMa YPABHEHUIl pEIEHMs, €CIM UMEET, TO
CKOJIbKO, U TIP.).

[lepexomute 0T cioBecHOW (OPMYIMPOBKH 3a1aun K €€ anreOpandeckoi
MOJIEJIN C MOMOILBIO COCTAaBICHHS ypPaBHEHUs WU CHU- CTEMbl ypaBHEHHI,
HUHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEK- CTOM 3aJauyd IOJyYEHHBIH
pe3ynbrar.

IIpumeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB [JII CPaBHEHUS, OLIEHKU;
pelarh JIMHEWHbIE HEPAaBEHCTBA C OJHOM EPEMEHHON U UX CUCTEMBI; JaBaTh
rpau4YecKyi0 MIUTIOCTPAIMI0O MHOXECTBA PEUICEHUH HEpaBeHCTBA, CHCTEMBI
HEPABCHCTB.



DdyHryuu

IToHuMaTs M HCIIOJIL30BATh (bYHKHHOHaHLHLIe IIOHATHA U SA3BIK (TepMI/IHbI,
CHMBOJIMYECKUEC 0603Ha‘{eHI/IH); OIPCACIIATL 3HAUCHUC (l)yHKIlI/II/I 110 3HAYCHUIO
apryMeHTa; OIPEAeNIATh CBOMCTBA (QYHKIMH 1O €€ rpaduKy.

k2
CTtpouth rpapuKu dJIEMEHTapHBIX QYHKINHA BUAA Y = x, Y = X,
y =5, y =xy3y = I xI; onuceiBaTh cBoiicTBa uMCIOBON (YHK- UM [O

e€ rpaduky.

9 knacc

ucaa u 6uUCAeHUA

CpaBHUBATH U YIIOPSOUYNBATH PAllMOHAILHBIE U UPPAIMOHATILHBIE YUCIIA.

BbIMONHATE  apu(METHUCCKUE JCHCTBUS C  pAlOHAIBHBIMU  YHCIAMH,
coyeras YCTHbIE W IHUCbMEHHbIE TMPUEMBI, BBINOJHATh BBIUUCICHUA C
MppalOHAIbHBIMU YUCIIAMHU.

HaxonuTth 3HaueHus crenmeHedl ¢ LEABIMU IOKa3aTels MU M KOpPHEH;
BBIYHCIISATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHHM.

OkpyriasTh [JOEHCTBUTENBHBIE 4YHUCIA, BBINOJHATH HPUKHUAKY pe3yJbTaTa
BBIYUCIIEHUH, OLIEHKY YHCIIOBBIX BhIPAXKEHUI.

YPQBHeHuR u HepaseHcmsea

Pewath nuHelHble W KBaJpaTHbIE ypaBHEHUs, YPABHEHMs, CBOJSLIMECS K
HUM, IPOCTEHIIINE IPOOHO-pAIIMOHATIFHBIC YPABHEHUSL.

Pewath cucreMbl BYyX JMHEHHBIX YypaBHEHHH C JABYMs MEPEMEHHBIMU U
CHUCTeMBl JBYX YpaBHEHHH, B KOTOPHIX OJIHO YpaBHEHHE HE SBISIETCS
JIMHEUHBIM.

Perrate TEKCTOBBIC 3aJauyd  aIreOpanvecKdM CIIOCOOOM C  IOMOIIbIO
COCTaBIIEHUS yYpaBHEHUS WJIH CHUCTEMBl JBYX YpaBHEHUH C JAByMS
NepPEMEHHBIMHU.

[IpoBoauTh mpocreiire uccieoBaHusl YpaBHEHU U CUCTEM ypaBHEHUH, B
TOM YHCJIE C MPUMEHCHHEM Tpa(HUyecKuX MpeICcTaBlICHHUN (yCTaHABIHUBATH,
MMEeT JIM ypaBHEHHE WM CHCTeMa YpaBHEHHMM pelIeHHs, €CIU HMEET, TO
CKOJIBKO, U TIP.).

Pemathr nuHEiiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; W300pakaThb
pelIeHne HepaBEeHCTB Ha YUCIIOBOM MPSMOM, 3alUChIBATH PELIEHUE C TTIOMOIIBIO
CHMBOJIOB.

Pewats  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKITIOYAIOIIME KBAJPAaTHOEC HEPABEHCTBO; H300pakaTh PpEIICHHUEC CHCTEMBI



HEpaBEHCTB Ha YHCIOBOM MNpsIMOM, 3aNUCBIBaTh pEIIEHHE C MOMOIIbIO
CHUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA NP PEIICHUH PA3IMYHBIX 3a/1a4.

DyHrkyuu
PacnosnaBath (byHKI_II/II/I HN3YYCHHBIX BHUJO0B. Iloka3pIBaTh CXEMaTHYECKHU
pacrosioKeHne Ha KOOPANHATHOH IIIOCKOCTH TPpaUKOB

Gyuxuumii Buga: y =kx, y=kx+ b,y = kx,y:ax2+bx+c,

y=x3%y=xvyy=1xI B 3asucuMoctu or 3Ha4eHUl KO3PYUIHEHTOB;
OIUCHIBATH CBOMCTBA (DYHKIIUH.

Ctpouth M M300pa)xaTh CXEMaTHYECKU IpadMKH KBAJAPATUUHBIX (YHKIHH,
OIUCHIBATH CBOMCTBA KBAAPATUUHBIX (DYHKIMH TIO UXTpadHrKaM.

Pacrio3HaBaTh KBaApaTHuHYl (QYHKIMIO 1O (GOpMyJe, NPUBOIUTH HPUMEPEI
KBaIpaTUUHBIX (QYHKIMH U3 peanbHOM KU3HHU, (PU3UKH, TEOMETPHH.

Apugmemureckan u 2eomempuueckan npozpeccuu

PacniozHaBaTh apH(METHYECKYI0 M TIEOMETPHYECKYIO IPOTPECcCHH MpH
Pa3HBIX CrIOCO0ax 3a/laHus.

BBIMONHATE  BBIYMCIICHHS C  HCIOJB30BaHHEM (opMyn n-ro 4jieHa
apuPMETHYECKON M TeOMETPHYECKOI MPOrPECCHil, CyMMBI IEPBBIX 1 YJICHOB.

N300paxkaTh YieHbl IOCJIE0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOMN
TIOCKOCTH.

Pemarb 3amaum, CBsI3aHHBIC C YHCIOBBIMH IOCJIEIOBATEIBHOCTAMH, B TOM
YHClie 3aJa4d W3 pealbHOil JKM3HH (C HCIOJB30BaHHEM KaJbKYJSATOPA,
MU(PPOBBIX TEXHOJOTHIA).



TEMATUYECKOE MJIAHMPOBAHUE YHEBHOIO KYPCA (MO NOAAM OBYYEHMUA)

7 knacc (He MeHee 102 u)

Ha3BaHmue pa3jesa
(TembI)
(4uca0 yacoB)

OcHOBHOe cojeprKaHue

OcHOBHBIE BHU/JAbI AeATE/IbHOCTH 06yqalomuxc51




IIpodosicerue

Yucsia v BbIYHC-
JIEHUS.
PanuoHa/ibHbIE
yucia (25 4)

Ilonsitne palMOHANBHOTO
yncaa. Apupmernueckre
JIelcTBUSA c

paloHANbHBIMU YHUCIIAMHU.

CpaBHeHHE, yTOpsIIOUNBaHUE

palOHANBHBIX YHCEIL.

CreneHb c
HaTypaJIbHBIM HoKa-

3aTeneM.

Pemenne ocHOBHBIX 3a1a4d Ha ApodH,
IPOLICHTHl M3 pealbHOH NPaKTUKU.
IIpu3Hakn [EMUMOCTH, Pa3IOKEHHS
Ha MHOXXUTEIM HATypajbHbIX YHCEIL
Peanbubie 3aBucumoctu. Ilpsmas u
oOpaTHas MPONOPIHOHATIBHOCTH

CucreMaTU3MpoBaTh U 0GOoramaTh 3HAHUA 00 OOBIKHO-
BEHHBIX U JIECSTUYHBIX IPOOSX.

CpaBHMBAaThb M YNIOPAJ04YMBATh APOGH, IpeoOpa3oBbIBas IPU
HEOOXOMMUMOCTH  JECSATHYHBIE JpoOM B  OOBIKHOBEHHBIC,
OOBIKHOBEHHBIE B JICCSATHYHbBIC, B YaCTHOCTH B Oec- KOHEUHYIO
JECATUYHYIO APOOb.

IIpuMeHATh pa3HOOGpa3Hble CNOCOGbI M NMPHUEMBI BbI-
4HC/IeHNs 3Ha4YeHUH APOGHBIX BbIPAXKEHHUI, coJepiKalux
OOBIKHOBEHHBIC M JICCSATHYHBIC  JApPOOM:  3aMEHATb  IIpH
HEOOXOIUMOCTH  JIECSATUYHYIO  JpoOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECSITUYHOM, NPHBOIUTH BEIpaXKEHHE K (hopme,
HanOoJsee yaoOHO! [T BBIYUCIICHHH, TPeoOpa3oBIBaTh IpOOHBIE
BBIP@KCHHSI HAa YMHOXKCHHC U JICJICHHE JECSATHYHBIX Apobel K
JIEUCTBUSIM C IIETBIMH YHCIIAMHU.

IIpuBOANTBL YUC/I0BbIe U GYKBEHHbIe NIPHMMEPDI CTEIICHH C
HaTypaJbHBIM IIOKa3aTeleM, OOBSCHsS 3HAUYCHHS OCHOBAHHS
CTENEeHU U I0Ka3aTess CTENeHH, HaXOJIUTh 3HAUYeHHs CTereHeil
Buaa a* (a — moboe paluoHATBHOE YHCIO, 1 — HATypallbHOEe
YHCTIO0).

IloHMMaTh CMBICT 3amucH OONBUIMX YHCET C IOMOIIBIO
JICCATHYHBIX poOeit u creneneil uncna 10, MPUMEHATb WX B
PEAJIbHBIX CUTyallUsAX.

HasBaHue
paszesa (TeMbl)
(umca0 yacos)

OcHOBHOe cojepKaHue

OCHOBHBIE BUABI JeATEe/IbHOCTH 06YYaKIIUXCs




IIpMEeHATD NPU3HAKY JACITUMOCTH, PAa3JI0KEHNS HA MHOXHUTEIN
HATypaJbHBIX YHCEI.

PemaTp 3aja4yM Ha 4YacTH, NPOLEHTHI, NPONOPLHHU, HA
HaXoJKAeHHe IpoOu (IPOIeHTa) OT BETMYUHbI M BEJIMYHHBI 10 €&
Ipodu (MpOoLEHTY ), 1podu (MpoLEeHTa), KOTOPBIH COCTaBISAET OJHA
BeMMuMHa OT Apyrod. IIpuBoaMTB, pa3éupaTh, OLeHUBATh
pa3INYHbIC PEIICHHs, 3aIIUCH PEIICHHI TEKCTOBBIX 3a/1a4.
Pacno3sHaBaTb U OGBSCHATb, ONHPASCH HA OIpECICHHS,
OPSIMO  TPOTIOPLHOHATBHBIE M O0OpaTHO MPONOPILHOHAIbHbIC
3aBHCHMOCTH MEXy BEIMYNHAMHU; NPUBOAUTH NPUMEPBHI 3THX
3aBUCUMOCTEH U3 pEaIbHOr0 MHpa, W3 JPYTUX YyueOHBIX
HPEIMETOB.

PemaTh mpakTHKO-OPHEHTHPOBAHHbIC
HPOLEHTHI, TPSIMyl0 M  00OpaTHyIO
HPOIOPIUK

3amadyd  Ha  OpoOw,
HPOTIOPIHOHAIBHOCTH,

Anre6panyeckue
BbIpaXkKeHUs
(27 4)

ByKkBeHHbIE BBIPQKCHHMSI.

Ilepe- mennsle.

Jomyctumble 3HAYCHUS
nepeMeHHbIX. DOPMYIIBI.
[IpeobpazoBanne OYKBEHHBIX

BBIPAXKEHNUH, PACKPBITHE CKOOOK U
IPHBEICHHE HOJO0HBIX ClIAraeMBbIX.
CBoJiCTBa CTENEHHU C HATypPaTbHBIM
IIOKa3aTeNeM.

OBjiaZeTh anreOpanyuecKoil TEPMUHONOTHEH W CHMBOJIMKOM,
NpUMEeHATb e B IpoIecce OCBOCHUS yYeOHOTO MaTepHaia.
HaxoauTh 3HaucHUs OYKBEHHBIX BBIPAKCHHU TMPH 3aJaHHBIX
3HAYCHUAX 6yKB; BBIINNOJIHATE BBIYUCIICHUA 110 (I)OpMyJ'laM.
BhINOJTHATB npeoOpa3oBaHus LEJI0r0 BHIPAKEHUS B MHOTOYJIEH
MPUBEICHUEM MTOTO0HBIX ClIAaraeMbIX, PACKPBHITHEM CKOOOK.




IIpodosicerue

Mmuorounensl.  CrojkeHue,  BBIUH-
TaHHE, YMHOKEHUE MHOTOYJICHOB.
DopMmyJbl COKpPALIEHHOTO
yMHOXeHHs.  Pasnmoxenume — MHo-
TFOWICHOB Ha MHOKUTEIIH

BBINO/IHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH U
MHOTOWJIEHAa Ha MHOTOWIEH, NPUMEHATh (GOopMyJbl KBajapaTa
CYMMBEI U KBajipaTa pa3HOCTH.

OCymecTBIATE Pa3IoKeHHE MHOTOWICHOB HAa MHOXKHTE- JIH
ITyTEM BBIHECCHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TIPHMEHCHUS
(dopMynbl  pa3sHOCTH  KBaApaToB, (GOPMYyIT  COKPAmEHHOTO
YMHOKEHHSI.

IIpuMeHATh npeoOpa3oBaHWE MHOTOWICHOB JUIS PCIICHUS
Pa3smUYHBIX 3afad M3 MaTEeMaTHKH, CMEXKHBIX IPEIMETOB, U3
peanbHOM MPaKTUKH.

3HAaKOMUTbCS C UCTOPUEH pa3BUTUS MATEMATHKH

YpaBHeHus u
HepaBeHCTBA
(204)

VYpaBHeHue, mpaBmia  mpeobpa-
30BaHUS YpaBHEHHH, paBHO-
CHJIBHOCTD YPaBHEHUI.

JluneitHoe  ypaBHeHHE C  OJHOU
NIEPEMEHHON, pelIeHue JIMHEHHBIX
ypaBHeHuil.  Pemenue 3amau ¢
TIOMOIIIBIO YPaBHEHUIA.

JluneitHoe  ypaBHeHHE C  JABYMS
TIepeMeHHBIMH | ero rpaduk.Crucrema
JBYX JIMHEWHBIX YpaBHEHHH C IBYMS
NEPEMEHHBIMH. Pemenne CHCTEM
YpaBHEHHII CIIOCOOOM TOACTAaHOBKH H
CIOCOOOM CIIOKEHHUS

PemaTh iuHeliHOE ypaBHEHUE C OJHOM IIepeMeHHOI, NpUMeHAs
NMpaBUJIa NIePexoa OT UCXOJHOTO YPABHEHHS K PaBHOCHIBHOMY
emy Oosee npocroro Buja. [IpoBepATb, ABIsSETCS I KOHKPETHOE
YHCIIO0 KOpHEeM ypaBHeHus. Ilog6upaTh NpuUMepsl map ducel,
SBJISIIOIINXCS  PELICHHEM JIMHEHHOrO ypaBHEHUs C  JIBYMs
nepeMeHHbIMI. CTPOUTB B KOOPAWHATHOW IIOCKOCTH Tpaduk
JIMHEHHOTO ypaBHEHWsI C JBYMsI IEPEMEHHBIMH; II0JIb3YSICh
rpadukom, NPUBOJAUTHL NPUMePbI PEIICHNS YPaBHEHNSI.
HaxoauTh pelieHue cuCTEeMbl JBYX JMHEHHBIX ypaBHEHUH C
JBYMsI IEpEMEHHBIMHU.

CocTaB/IATE ¥ pellaTh ypaBHEHUE WM CUCTEMY ypaBHEHUIl 1Mo
YCJIOBHMIO 3aJayd, MHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ[a4H TTOJy9IeHHBIH pe3yIbTaT




Koopaunatel u Koopaunara Touku Ha MPSIMOM. H306paxkaTb Ha KOODPJMHATHOW MpPSIMOW TOYKH, COOT-
rpaguku. UHucnossle npoMexxyTkH. Pac- cTosiHUIE BETCTBYIOIIME 3aJaHHBIM KOOpJIWHATaM, JIy4H, OTPE3KH,
DyHKIUH MEXKIY IBYMS TOYKaMHU WHTEPBAJIbI; 3alUCHIBATh UX Ha AITeOpanuecKOM SI3BIKE.
(24 4) KOOPJAUHATHOH MPSIMOM.

HasBaHue

paszaeJia (TeMbl)
(umcs0 yacoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHU/AbI AeATEC/IbBHOCTH 06yqalomnxc51

[IpsiMmoyronbHAsE cHCTEMa KOOPMHAT
Ha TwiockocTu. IlpumMepsl rpadukos,
3amaHHBIX  QopmynamMu.  YreHue
rpa)MKOB peaJbHBIX 3aBHCHMOCTEH.
[onstue Gpynxmuu. ['paduk GyHKIUH.
CpoiictBa  ¢ynkumit.  JluneitHas
GbyHKIHS. [octpoenne rpaduka
nmHeiHoH GyHkmu. ['padux

byuxkn y =1 x I

OTMedaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH IO 33/IlaHHBIM
KOOpAWHATaM; CTPOUTH TPAapUKM HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHBIX (OpPMyJIaMH, B TOM YHCIIE C I10- MOIIBIO IU(POBBIX
nmabopaTopuii.

I[IpuMeHATbL, U3y4YaTh npeuMyIecTBa,
MHTEepNpeTUPOBATH rpadHyuecKii Criocod NpeCTaBIeHUs U
aHaJM3a PasHOOOpa3HOH KU3HEHHON HH(OPMAIIUH.

OcBauBaTh MoHATHE QYHKINH, OBJIaAeBaTh ()yHKINOHAILHON
TEPMHUHOJIOTHEH.

PacnosHaBaThb JnHeliHy0 QyHKimo Y = kx + b, onuchIBaTh cé
CBOMCTBA B 3aBHCHMOCTH OT 3Ha4YeHWH Koddduuuento k u b.
Ctpouth rpadukm nuHeiiHoH (yHkunu, Qyakimuny = Ix L
Hcnosib3oBaTh BMQpPOBBIE pecypchbl Il MOCTPOCHHS
rpa¢ukoB (yHKIMH W W3ydeHHs WX CBOUCTB. [IpuBoauTh
IpUMEpBb! IMHEHHBIX 3aBUCUMOCTEH B peabHBIX Mpoleccax U
SIBIICHHSIX




IIpodosicerue

IloBTOpEHMe U
06001IeHe

(64)

IloBTOpEeHHe OCHOBHBIX MOHATHH H
METO/IOB Kypca 7 Kiacca, 00001IeHne
3HAHUN

Bbpi16UpaTh, NPUMEHATb OLEEHUBATh CINOCOGBI CPaBHEHHS
quceN, BBIYMCICHUH, NpeoOpa3oBaHMNl BBIPAKEHHH, pELICHUS
ypaBHECHUI.
OcyLiecTBJIATh CAaMOKOHTPOJIb BBIIONHACMBIX JCHCTBUA U
CaMONPOBEPKY  pe3yjbTaTa BBIUUCICHUH, NpeoOpa3oBaHUM,
MOCTPOCHUM.

Pemate 3aga4yu 13 peajbHOM XU3HU, NPUMEHATh MarTe-
MaTH4YeCKHue 3HaHUA JJI pEUICHU 3a/1a4 U3 IPYTUX IIPEIMETOB.
PemaTh TeKcTOBBble 3aja4yM, CpaBHHBaTh, BBIGHPATh
CIOCOGbI PEIIeHNUS 331391

8 knacc (He MeHee 102 v)

HasBaHue
pasaena (TemnbI)
Kypca (4110 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bl AeATEe/IbHOCTHU Oﬁy‘laIOH.lHXCH




Yucsa M BBIYHC-
nenuda. Ksagpar-

KBazpaTHBIit KOpeHb U3 YnCTIA.
[MonsiTne 06 nppaoHATLHOMYHCIIE.

dopMy/IUPOBaTh ONpeJeIeHUEe KBaPaTHOIO KOPHS M3 YHCIIa,
apr(METHUECKOT0 KBaJPaTHOIO KOPHSI.

Hbl€ KOpHU JlecaTuunble TPUONVKCHUS IIpyMeHATh onepaluIo HU3BJICYCHUS KBAJAPATHOIO KODHSA H3
(154) UPPALMOHAILHBIX YKCEL. Yhcaa, MCHOJB3YA NPH  HEOOXOAUMOCTH KaJAbKYJIATOP.
HetictBurensHble gncna. CpaBHEHHE OneHMBATh KBaJpaTHbIE KOPHU LEIBIMH YHCIAMH H Je-
JeHCTBUTENBHBIX YHCell. CSITUYHBIMHU IPOOSIMU.
Apupmernueckuit KBa/IPaTHBIA CpaBHMBaTh W YNOPAAOYMBATBL pAlMOHATIBHBIE W Hppa-
KOPCHB. IMOHAIBHBIE UHCJA, 3alHCaHHbIE C MOMOIIBIO KBaJPAaTHBIX
Vpasuenne Bupa X? = a. CpoiicTBa KOpHEil.
apUPMETHICCKIX KBaJIPaTHBIX HUccieaoBaTh ypaBHeHME X? = @, HAXOAUTh TOYHBIE |
kopHeit. [IpeoOpa3oBaHme YHCIOBBIX npuOMKEHHBIE KOpHHU 11pH a > 0.
BBIpaKCHHUH, COZEPIKAIINX HccnepoBaTh CBOMCTBA KBaJpaTHBIX KOpPHEW, TPOBOJIS
KBAJPATHBIC KOPHH YHCIIOBBIE AKCIIEPUMEHTBHl C HCIIOJIb30BAaHUEM KalbKyJIATOPa
(xoMITBIOTEDA).
JlokasbIBaTh CBOMCTBA apu(pMETHYECKUX KBAJPAaTHBIX KOpPHEH;
MPUMEHSTH UX JUIS TPeoOpa30BaHuUs BRIPAKEHHUIA.
HasBanue
pa3jaeJa (Tempi) OcHOBHOe cojepKaHue OCHOBHBIE BH/bI [eSITeJTbHOCTU 00y4aroluxcs

Kypca (4110 4acoB)




IIpodosicerue

BbINOJIHATh NPeo6GPA30BAHUA BBHIPAKCHUH, COJACPIKALINX
KBaJApaTHBIC KOPHU. BLIpa)KaTI; TNIEPEMEHHBIC U3 I'COMETPUICCKUX
u Gusnyeckux HopmyI.

BbI4ucC/IATE 3HAaYEHMA BBIPAKEHUH, COJEpXkKallluX KBaJpaTHbIE
KOPHU, UCIIOJIB3YS IPU HeO6XOL[I/IMOCTI/I KaJIbKYJIATOP.
Hcnonp3oBaTh B X0J€ pelIeHUs 3ajad  dJIEMEHTapHbIE
MPEACTABICHUA, CBA3aHHBIC C HpI/I6JII/I)KéHHLIMI/I 3HAYCHUIMU
BCJIMYHH.

3HAKOMUTBCA C HICTOPUEH pa3BUTHS MAaTEMAaTHKH

Yucsia v BbIYHC- CTemneHb ¢ LIeNIbIM [I0Ka3aTeNeM. @®opMyIMPOBATh ONpeeIeHUe CTEIICHH C IIeIbIM [OKa-
nenus. CreneHb CranapTHas 3aIlMCh YHCIIA. 3aTeseM.
C IleJIBIM MOKa3a- Pa3Mepsl 00BEKTOB OKPYIKaro- IlpeACTaBAATH 3aUCh GONBIINX M MAIbIX YHCEN B CTaH-
TeJieM 1ero Mupa (0T SJIeMEHTapHbBIX naptHoM Bujie. CpaBHUBATD YKCIIa U BEJIMYHHBI, 3al1H-
(749) YaCTHUI[ 10 KOCMHYECKUX O0OBEK- TOB), | CaHHBIE C HCIIOJIb30BaHUeM crenenn 10.
JUIMTENBHOCTB TPOLIECCOB B Hcnos1b30BaTh 3alUCh YKCEN B CTAHIAPTHOM BUJIE IS
OKPY’KaIoIeM MHpE. BBIPOKEHHS Pa3MepOB 0OBEKTOB, INIUTEILHOCTH MPOLEC-
CBOIICTBa CTETIEHH C LIEIBIM T10- COB B OKPY’KaroIieM MHpE.
Kazareyem dopmMyIMpoBaTh, 3aIMCBIBATh B CAMBOJINYeCKOU pop- Me
¥ MWJLJIDCTPUPOBATh MPUMEPaMH CBOWCTBA CTEIEHH C IENBIM
ITOKa3aTeIIeM.

I[IpuMeHATHL CBOMCTBA cTemeHH sl HpPeoOpa3oBaHMs
BBIPKCHUH, COAEPIKAIINX CTEIICHH C [IeJIbIM [TOKa3aTe- JIeM.
BbINOIHATh AENCTBUS C YHCIAMH{, 3alHCaHHBIMUA B
CTaHIapTHOM BHJE (YMHOXKCHHE, JCJICHHE, BO3BEICHHE B
CTEICHb)




Anre6panyeckue Ksagpatuslii Tpéxunen. Pasno- xxenue | Pacnmo3dHaBaTh — KBaJpaTHBI — TpEXWIEH,  yCTaHABIMBATb
BBIPpa)KEHHA. KBaJIPaTHOTO TPEXUIICHA Ha BO3MOXKHOCTb €TI0 Pa3JI0KEHHUsI Ha MHOKHTCIIH.
KBaapaTHbIi MHOKUTEIN PackyiagpilBaTh Ha MHOMKHUTEJM KBaJpaTHBI TpEXUIEHC
TPEXYIEH HEOTPUIATENFHBIM TUCKPUMHHAHTOM
(54)
Anre6panyeckue Anrebpanyeckas  apobb.  Jlomy- | 3amMchIBaTh anrebpanyeckue BeIpaxkeHHs. HaxoauTh obnacts
BBIPpA)KEHHA. CTUMbBIC ~ 3HAYCHHSA  MEPCMCHHBIX, OTIPEIEIEHNS PAIHOHATBEHOTO BBIPAXKEHHUSI.
Anre6pauyeckast BXOJAIINX B aﬂreraI/I‘ISCKI/IC BBINOJIHATh 4HCIOBBIE MOJCTAHOBKH U BBIYMCJIATDH 3HAYCHUC
apo6n (15 4) BBIPAXKCHHSL. chOBHoe CBOMCTBO | 1poOH, B TOM YHCIIE C TIOMOIIBIO KaJbKYJIATOPA.

anrebpanyeckoii  apobu.  Cokpa- | PopmyIMPOBaTh OCHOBHOE CBOHCTBO AlTeGpandecKoiapotn

HIeHue Apooei.

CroxeHue, BBIYUTaHHE, YMHOKEHUE U
JeneHne  anreOpanueckux  Apooeit.
IIpeobpazoBanne BBIpaKCHHH,
coJepalux aaredpanueckue Ipoodu

1 IPUMEHATbD ero Juis npeodpa3zoBanus 1podeil. BLINOJIHATD
AeMcTBUA ¢ anreOpamveckuMu  ApoOsmu.llpumMeHsTh
npeoOpa3oBaHus BEIpAKEHUN [UISA pelleHusA3aqad. BbipakaThb
nepeMeHHble u3 (opmyn ((PH3MYECKHX, T€OMETPUYECKUX,
OIUCHIBAIONINX OBITOBBIC CUTYAIINH)




IIpodosicerue

YpaBHenusa u Ksanpatnoe ypaBHenue. Hemomnoe PacnosHaBaTh KBa/IpaTHbIC ypaBHECHUS.
HepaBeHCTBa. KBaJpaTHOC ypaBHeHHe. QDopmyra 3anuceiBaTh (QOPMYJy KOpHEH KBaJpaTHOTO YPaBHCHUS;
KBagpaTHeie KOpHEH  KBaJ[paTHOTO  ypaBHCHHS. peliaTh KBaJpaTHble YpaBHEHHMs — IIOJHbIC U HETIOJHEIE.
ypaBHEHHA Teopema Buera. IIlpoBoAUTE mNpocTeHIIMe HCCAeJOBAaHHUA KBaJIPaTHBIX
(154) Pemenue ypaBHeHuil, cBosAIUXCS K ypaBHEHHIA.
KBaZIpaTHBIM. Hpocreiimme PemiaTe ypaBHeHHMs, CBOJAILUECS K KBaJPaTHBIM, C OMOLIbIO
IPOOHOPAUMOHATHHBIC YPABHCHHS. peoOpa3oBaHUil U 3aMEHOI TIEPEMEHHOM.
Pemenue TEKCTOBBIX 33724 € TO- | HagmogaTh M AHAJM3MPOBATH CBA3b MEKLY KODHAMH H
MOLIBIO KBAIPATHBIX YPAaBHCHUHN K03 GHULHEHTaMH KBaJPAaTHOTO YPaBHEHUS.
dopmynupoBaTh TeopeMy Buera, a Tarke 00paTHYIO Teopemy,
TPUMCHATH 3TU TEOPEMBI IJII PCUICHUA 3a7a4.
HasBanue
pasaeia (Tempi) OCcHOBHOe cojep:KaHue OcHOBHBIE BBl JesATeJbHOCTH 00y4alliuxcs

Kypca (4110 4acoB)

PemaTp TeKCTOBBIe 3aJa4M aureOpanueckuM CHOCOOOM:
MEPEXOIUTh OT CIOBECHOW (OPMYIMPOBKH YCIOBHA 3a- Ha4H K
anreOpanyecKoil MOJIENH My TEM COCTABJICHHUS yPAaBHEHUSI; PEIIaTh
COCTaBJIEHHOE YPaBHEHUE; MHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMUTBCA C UCTOPHUEN pa3BUTHS areOpbI




YpaBHeHusa u
HepaBeHCTBa.
CucreMsl
ypaBHEHH
(13 4)

JluneiiHoe  ypaBHeHHME C  JIByMs
MIEPEMEHHBIMH, €ro TpaduK, IPHUMEpLI
pelleHHs] YPaBHCHUH BLENBIX YHCIIAX.
Pemienne cucreM [ABYX JIMHEHHBIX
YPaBHEHUH ¢ ABYyMsI IEPEMEHHBIMHU.
[Ipumepst peleHus CUCTEM
HEJIMHEHHBIX YpaBHEHUH C JByMs
TIePEeMEHHBIMH.

I'paduueckass  mHTepmpeTanus
YPaBHEHUS C IBYMsI IEPEMEHHbI- MU H
CUCTEM ypaBHEHUN c

JIByMs IEpEMEHHBIMU.
Perienne TeKCTOBBIX 3a/1a4 € [10- MOLIBIO)
CUCTEM ypaBHEHUI

PacnosHaBaTth  suHEliHBIC ypaBHEHUS c JIByMs
nepeMeHHbIME. CTPOUTD rpaduku JTUHEHHBIX ypaBHEHUH, B

TOM 4HuCjIe MCNO0JIb3ysA LMPPOBBIE Pecypchl.

Paszm4aTh napauiesbHbIE U ITePeceKarouecs IpsIMbIe TT0 UX
YPaBHEHHUSIM.

Pemrate cuctembl JByX JIMHEHHBIX YpaBHEHUH C JIBYMs|
MePEMEHHBIMH TTO0JICTAHOBKOH U CIIOKEHHEM.

PermraThb npocreiiniye cucTeMbl, B KOTOPBIX OJJHO U3 YPAaBHEHUH HE
SIBJISICTCS] JINHEHHBIM.

IIpuBoAUTL rpaduyecKyld HHTEPHOPEeTALMI0 pELICHHS
YPaBHEHHS C ABYMs IEPEMEHHBIMH U CHCTEM YPABHEHHH C JBYMs
[EPEMEHHBIMHU.

PemaTh TeKCTOBBIE 3a4a4H anreOpandeckuM crocoooM

YpaBHeHus u

Yucnosbie HEpPaBEHCTBA U HUXCBOMCTBA.

®opMy/sIUPOBATh CBOWMCTBA 4YHCIOBBIX HEPABCHCTB, WII-

HepaBeHCTBa. JIIOCTPUPOBaTh MX Ha KOOPAMHATHOM mHpsiMOll, AOKa3bIBaTh
HepageHcTBa HepaBeHCTBO ¢ 0JIHOIT epeMeH- HOA. anredpaniecii.
(12 4) o I[IprMeHATHL CBOMCTBA HEPABEHCTB B XO/I€ PEIICHHS 3a/ad.
JluHeiiHble HepaBeHCTBa C
OJIHOW HEpEeMEHHOHM U MX pEIICHHE. PemiaTh JnuHEHHbIE HEpaBEHCTBA C OJHOM IE€PEMEHHOH,
Cucrembl JIMHEHHBIX HEPABEHCTB C n300pakaTh pEIICHHEe HEPAaBEHCTBA HA YHCIOBOHW Mpsi- MO,
OZ(HOM HEPEMCHHOM 1 NX PCIICHHC. Pemate cructeMbl IMHEHHBIX HEPABEHCTB, H300paXKaTh PEIICHHE
Hsobpaxenne pemeHWA JHMHEHHOro CHCTEMBbl HEPABEHCTB Ha YMCIOBON MPSAMOMH
HEepaBeHCTBA M UX CUCTEM Ha
YUCIIOBON NPAMOit
dyHKIUU. Ilonsarue ¢$yHKIMN. Ob6nacts Hcnonb30BaTh (YHKIMOHAIbHYI0 TEPMHUHOJIOTHIO H
OCHOBHBIE OTIpEENIeHNs] U MHOXKECTBO 3Ha- CHUMBOJIMKY.



IIpodonicerue

MOHATHUA yeHni GpyHkun. CriocoOsI 3aa- BbIYUCIATh 3HaYeHUs QYHKIMH, 3aJaHHBIX QopMyTaMu
(549) HUS QYHKIUIL. (Tpn HEOOXOIMMOCTH UCTIONB30BATh KAJBKYJIISITOP); CO- CTABAATh
I'padpux  QyHKUINM. CaoiicTBa TaGIULbI 3HAYeHUI QyHKImn.
(yHKUIUH, UX OTOOpa’keHUE Ha CTpPOHUTB N0 TOYKAM rpa@uKu QyHKIUH.
rpaduke OnuceIBaTh CBOMCTBA (QyHKIMN HA OCHOBE e€ rpaduye- CKOTo
TIPE/ICTaBIICHHSI.
Hcnosib30BaTh (QyHKIMOHAIBHYI0O TEPMHUHOJIOTHIO H
CUMBOJIMKY.
HccnepoBaThb npumepsl rpaguKoB, OTPaXKAIOIINX peab-
HBIE TIpolecchl U siBineHus. [IpUBOAUTE MpUMeEPHI po-
LIECCOB U SIBICHUH C 3aJaHHBIMH CBOICTBAMH.
Hcnosib30BaTh KOMNBIOTEPHbIE MNPOTrpaMMbl Uil  I0-
cTpoeHus rpaduKoB QYHKIHUHA 1 U3YUEHHSI HX CBOICTB
dyHKIUn. UreHne U MoCTpoeHue rpadhuKoB Haxoauthb c noMmoubio rpaduka GpyHKInu 3HAYCHUE OJ1-
YucioBbie ¢yuknuit. [Ipumepst rpadgukos HOM M3 pacCMaTpPUBAEMBbIX BEJIMYHUH 110 3HAUEHUIO JIPY-
byHKMH (bYHKIU#, OTpa)XaroUX peatb- TOM.
(94) HBIE IIPOLECCHL B Heci10kHBIX ciydasx BbIpaXkaTb GpOpMyJ10¥ 3aBHCH- MOCTh
OyHKIUH, ONMCHIBAIOIIME TIPsI- MEKTy BETHIMHAMU.
MyI0 1 OOpaTHYIO MPOIOPIHO- OnuchIBaTh XapakTep N3MEHEHUS OJTHOH BEJIMINHEI B
HaJIbHBIE 3aBUCUMOCTH, HX IpaduKH. 3aBUCHUMOCTH OT U3MEHEHUS IPYToH.
lunep6oura.
HasBanue
pa3aeJa (Tempbr) OCHOBHOE coJep:KaHue OCHOBHBIE BH/bl JEeSITeJbHOCTA 06Y4YaroIMXCsA

Kypca (41cJI0 4acoB)




'padux Gpynxuun y = x2, OyHKUUU Y
=x%,y=x
y = +~x, y=1xI, rpapuueckoe
pelieHne  ypaBHEHMM M CHUCTEM
ypaBHEHUH

PacnosHaBaTth Buabl usyudaeMmblx ¢yHKiuid. IlokasbiBaTh
CXeMaTH4YeCKH II0JOXXCHUE Ha KOOpHHHaTHOﬁ IIJIOCKOCTH
rpapukas Qpynkmuii Buna: y =x%,y =x5,y = x,y = [xL
HcnoXb30BaTh dyHKIHOHa/IbLHO-TpadpuyecKre mpen-
CTaBJICHMH IS PELICHUS U UCCIIeI0BaHUs YPAaBHEHUHN U CUCTEM
YpaBHEHUH.

IIpuMeHATHL BU$POBbIE pecypPcChl Ui IOCTPOSHHUS rpaduKoB
dbyHKIUI

IloBTOpEHMe U
06001IeHe

(64)

[loBTOpEHNE OCHOBHBIX TMOHATHH U
METOJIOB KypcoB 7 ¥ 8 KIaccos,
0000meHne 3HaHN

Bbp16UpaTh, NPUMEHATDb, OLEHMBATbh CHOCOGHI CPaBHEHHS
YHCell, BBIYMCICHHH, NpeoOpa3oBaHUi BBIPAKEHHUH, DPEIICHUS
YpaBHEHHUH.

OcyumiecTBAATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JIEHCTBUNA U
CaMOTIPOBEPKY  pe3yJbTaTa BBIUMCICHUH, MpeoOpa3oBaHUM,
MOCTPOCHUM.

PemraTh 3asa4u M3 peasbHOM >KM3HHM, NPUMEHATb Mare-
MaTHYECKNe 3HAHMS JUI PEIIeHUs 3a1ad U3 JPYTHX MPEeIMETOB.
PemraTh TeKCTOBBIe 3aJa4H, CpaBHHBaTh, BbIOUpPATh
CNOCOGHI PEIICHUS 331a4H

9 knacc (He meHee 102 v)

HasBaHue
pasaena (TemsbI)
Kypca (41cJI0 4acoB)

OcHOBHOe cojepKaHue

OCHOBHBIE BUABI JeATEe/IbHOCTH 06YYaKIIUXCs

Yucsia ¥ BIYUC-

PannonanbHble yncna, Uppanu-

Pa3BuBaTtb npeacTaB/JI€HUA O 4YHUCIaX: OT MHOXKECTBa




JieHuA. [leACTBU-
TeJIbHBIE YHCJIA
(94)

MHO>KCCTBOM

OHAJILHBIE YHCIIa, KOHEYHBIE 1
OGeCKOHEYHBIE IECATUIHBIE APO-

O0u. MHOXECTBO JIEHCTBHUTENb- HBIX
YHCel; JAEHCTBUTENbHbIC

qHcila Kak OSCKOHEYHBIE Jecs-
TUYHBIE ApoOu. B3anMHO onHO-
3HAQYHOE COOTBETCTBHE MEXKIY
JIEHCTBUTEIIBHBIX
YHCET U MHOXKECTBOM TOUEK KO-
OpJIMHATHOM MPSIMOM.

CpaBHeHHE JIeHCTBUTEIBHBIX YH-

cen, apudMeTnueckue JeHCTBUS

C IeWCTBUTEIEHBIMA YHCITAMH.
[pubnmmk€HHOe 3HAUCHUE BEITH-
YHMHBI, TOYHOCTD TPHOIHIKECHHSI.
Oxpyrnenune uncen. [Ipukuaka n
OIIEHKa PEe3ylbTaTOB BBHIUUCIIE-

HUU

IIpodonicerue
HaTypaJbHBIX YHUCEII N0 MHOXKECTBa HeﬁCTBHTeHBHLIX
YHUCCII.
O3HAaKOMHUTbCA C MpeACTaBICHUs  ACH-
CTBHUTEJIFHOTO YHCIIa KaK OECKOHEYHOH JeCATHYHOM Ipo-
01, IPUMEHATD JeCATHYHbIC MPUOIKCHUS pAllMOHAb-

BO3MOKHOCTBIO

HBIX U UPppAOUOHATIBHBIX YUCEIL.

I/I306pa)KaTL I[eﬁCTBPITeHI)HI)Ie YHcia TOYKaMu Koopau-
HaTHOM NPsSMOH.

3anuceiBaTh, C)ABHUBATh U YNOPSAJ04YMBATh JCHCTBU-
TCJIBHBIC YK CJIa.

BbINO/IHATE, coueTas yCTHbIE U TUCbMEHHBIE TIPUEMBI,
apudmMeTHyeckue JeUCTBHS C PAMOHATHHBIMA YHCIIa-
MH,; HAXOAHUTb 3HAYCHUS cTeneHel ¢ LCJIBIMU ITOKA3aTe-
JISIMHA 1 KOpHGI\/'I; BBIYHUC/JIATD 3HAYCHUS YUCIOBBIX BbI-
paskeHUH.

I[NonyyuTh npeacTaB/IEHUE O 3HAYUMOCTH JICHCTBUTEIb-
HBIX YHUCCJI B HpaKTH‘IQCKOﬁ JCATCIIbHOCTH YCIIOBCKA.

AHa/nM3MpoBaTh U Je/IaTh BBIBOJAbI O TOYHOCTH MPHOIH-
KEHUSl JIeHCTBUTENBHOIO 4YHMCIAa TPU  PEIICHHH 3aj1ad.
OKpyr/jiaTh NeHCTBUTENbHbIC YHCIA, BBINOJHATL IpPH-
KHMJKY pe3yibTaTa BEYHCICHUI, OLlEHKY 3HaueHUH dHC-
JIOBBIX BBIPQKEHHMH.

3HAKOMMTBCHA C UCTOPHEH PA3BUTHSI MATEMATHKH




HasBaHue

pasjaesa (Tempr) OcHOBHOe cojepKaHHue OCHOBHBIE BBl JeATeJbHOCTH 00Y4Yaloliuxcs
Kypca (41cJI0 4acoB)
YpaBHeHus JIuneitnoe ypaBHenue. Pemenue OcBauBaTh, 3aIOMUHAaTh M NPHUMEHATH rpaduyeckue
Y HepaBeHCTBa. YPaBHEHUH, CBOAIIMXCS K JIH- MeTO/ABI IIPH PELICHIN YPaBHEHN, HEPABEHCTB U UX CHU-
YpaBHeHus HEHHBIM. CTEM.
C OAHOH KsagpatHoe ypasnenue. Pere- Pacno3sHaBarTh 1ienbie U APOOHbIC yPaBHEHHS.
nepeMeHHOMI HHUE ypaBHEHHii, CBOAAIIUXCS PelnaThb JinHelHbIe M KBaJpaTHbIe ypaBHEHUs, ypaBHe-
(144) K KBajipaTHbIM. bukBanpaTHbIe HUS, CBOJISIINECS K HUM, MPOCTEHIINE POOHO-paAINO- HATBHEIC
ypaBHEHUS. YpaBHEHUS.
[Ipumeps! penieHus ypaBHEHUM IIpeas1araTh BO3MOXKHBIE CIIOCOOBI PEIIEHHST TEKCTOBBIX
TpeTbeil U 4YeTBEPTOHU cTemeHen 3a7a4, 06CY>K/AaTh UX U pellaTh TSKCTOBbIC 3a/1a4H pa3-
Pa3JIOKECHUEM HAa MHOXKUTEIIN. HBEIMH CIIOCOOaMHU.
Pemenne JPOOHO-paLlHOHAIIb- 3HAKOMMTbCA C UCTOPUEN Pa3BUTHI MaTeMaTHKI

HBIX YpaBHEHHH.
Pemenne TEKCTOBBIX 3amad  ajre-
OpamuecKuM METOJIOM

YpaBHeHus JIuneitnoe ypaBHeHHe ¢ AByMs OcBauBaTh U NPUMEHATDH NPUEMBI PELICHUS] CUCTEMBI

M HepaBeHCTBaA. HIEPEeMEHHBIMU U ero rpaduk. JIBYX JIMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU U

CucreMsbl ypaBHe- Cucrema IByX JTUHEHHBIX ypaB- CHCTEMBI JIBYX YPaBHEHHH, B KOTOPHIX OJTHO ypaBHEHHUE

HUM HeHuil ¢ IByMs IepEeMEHHBIMH U HE SIBJIAETCS TMHEHHBIM.

(144) e pemenne. Pemenme cucrem aByx | Hcmosb3oBaTh (yHKIMOHAIEHO-TpaQUYECKHe IMpPEA- CTaBICHUS
YPaBHEHUH, OJTHO U3 KOTO- JUIsI pellleHUs U UCC/leJOBAaHMS ypaBHEHUN 1

PBIX JIMHEHHOE, & JIPyroe — BTO- CHUCTEM.




poii creneHu.
I'paduueckas HMHTEpIpeTays
CHCTEMbl ypPAaBHEHHH C IBYMs

NEPEMEHHBIMU.

IIpodonicerue
AHa/IM3UPOBATh TEKCTHI 3334, PeLlaTh ux anredpaunde-

CKHM CIIOCOO0M: MepPexXOoAUTh OT CIIOBECHOU (hopMyIH-
POBKH yCJIOBHS 3aJa41 K anredpandeckoil Moaeny my-
TEM COCTaBJIEHHUS CUCTEMBI ypaBHEHHI; pellaTh COCTaB-

Pemenne TEKCTOBBIX 3am1aq

anreOpandecKiuM CrocoooM

JICHHYIO CHCTEMYy YpaBHCHUI; MHTEpPHpPeTUPOBATh pe3yJbTar.
3HAKOMHUTBCA C HICTOPHUEH pa3BUTHS MAaTEMAaTHKH

YpaBHeHuUs U
HepaBeHCTBa.
HepaBeHcTBa
(16 4)

UYucnossle HEpaBCHCTBA u
UX CBOMCTBA.

JIuneitnble HepaBeHCTBA € OHOM

nepeMeHHoH U ux pemeHue. CucTeMbl

JIMHEHHBIX HEPABEHCTB C OJHOM

[IEPEMEHHON U UX PELICHUE.

KBampaTHple  HepaBeHCTBa u
UX pelIeHue.
I'paduueckas  mHTEpmpeTanus

HEPABCHCTB U CUCTEM HEPABEHCTB C
ABYM:I IICPEMEHHBIMU

YuraTh, 3anMcbiBaTh, NOHUMaTh, HHTEPHPETHPOBATh
HEPaBEHCTBA; MHCIIOIb30BaTh CHMBOJHMKY M TEPMHHOJIOTHUIO.
BBINOJTHATH NpeoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATh IS
peoOpazoBaHms cBoOifcTBa YHCIIOBBIX HEpPaBEHCTB.
PacnosHaBaThb sinHeliHbIe U KBaJpaTHbIe HEpaBeHCTBa. PemiaTh
JIUHEWHBIE HEPaBEHCTBA, CHUCTEMbI JIMHEHHBIX HEPaBEHCTB,
CHCTEMbI HEPABEHCTB, BKIIIOYAIOLIIX KBaJpaTHOE HEPABEHCTBO, U
pemraTh uX; 06CYXKAaTh MOTyUCHHBIEC PEIICHHUS.

H306paxkaTh penieHre HepaBeHCTBA U CHCTEMBI HEPaBEHCTB Ha
YUCIOBOMH MpsMON, 3alMChIBaTh pPELICHHE C I[OMOIIBIO
CHMBOJIOB.

PeraTh xBagpaTHbIe HEPABEHCTBA, UCIIONB3YS TpaduuecKue
MPE/ICTABIICHNSL.

OcBauBaTh M IIPUMEHATh HEPAaBEHCTBA IPU  PEIICHUU
Ppas3IMYHbIX 3a4a4, B TOM YHCJIC MIPAKTUKO-OPUCHTUPOBAHHBIX




dyHkuumn Ksagpatuunas ¢dyHKIH, eé PacnosHaBaTh Bujbl M3ydaeMbIX (YHKIHWIT; MJIIIOCTPHUPOBATh
(164) rpaduk u cBoiictBa. Ilapaboia, cxeMaTH4eCKH, 06 bACHATD
KOOPAMHATHI BEPIINHBI TApaboIIBl, PacIo0kKEHUE HAa KOOPAUHATHON — INIOCKOCTH rpadukoB
OCb  CHMMETpUH  MapaboJIbL . k )
. = = + = = =
CreneHHble (QYHKIUM C HaTy- bynkunit Buna:y =kx, y =kx+b, y 1Y =axh y=axs,
paTbHBIMHK ITOKA3aTeISIMU 2 U 3, HX X
rpaduku U CBOWCTBA.
I'paduxu byHKIMiL: y = kx, y =x,y =1 x1I B 3aBucumoctu oT 3HaueHUil K0O3PDU- IUESHTOB;
k 5 ONMCHIBATh X CBOMCTBA.
y=kx+b, y=—", y=ax?
; PacnosHaBaTh KBajpaTHUHyI0 (GyHKIHUIO 10 (opmyIe.
I[IpuBOAUTH NpUMEPBI KBaJPaTUUYHbBIX 3aBUCUMOCTEN U3
y=ax’,y= xy=1IxI PpeabHO# KU3HH, (DU3NKH, T€OMETPHIL
HasBanue
pa3jaeJa (Tempi) OcHOBHOE coJep:KaHue OCHOBHBIE BH/bl JeSITeJbHOCTA 06Y4aroINXCs

Kypca (4110 4acoB)

BbIABJIATh 1 0000maTh 0COOCHHOCTH TpaduKa KBaapa- THYHON
Qyuxkimn y = ax? + bx + c.

CTpoUTh U M306pakaTh CXeMaTHYeCKU TpauKi KBajapa-
THYHBIX QYHKIMH, 3a/IaHHBIX (OPMYyTaMH BHIA Y = ax?, Y = ax?
+q,y=alx+p)Py=ax®+bx+c.

AHa/M3upoBaTb M NPUMEHATb CBOHCTBA H3YYCHHBIX
d)yHl(uI/Ii/'l JUIA KX TIOCTPOEHHUSA, B TOM UHCIE C IOMOLILIO

11 (POBBIX PECYPCOB




IIpodosicerue

YucsoBble nocje-
A0BaTE/JIbHOCTH
(15 4)

[Tonsarue YHCIOBOU
MOCIIeJ0Ba- TENbHOCTH.
3amganue TI0CJIe/IOBATEIEHOCTH
peKyppeHTHOH  (opMyIoit U

(dhopmynoit n-ro uneHa.
Apudmernyeckas u
TEOMETPH- YeCKas IPOTPECCH.
DopMyJibl N-ro WieHa
apu(MEeTHIeCKOl H
reOMEeTPUYECKON POTrpeccuii, CyMMBI
TIEPBBIX N WICHOB.
Uzobpaxenne  uineHoB — apudpme-
TUYECKON u TeOMETPUUYECKON
MpOrpeccuit  ToukaMM Ha  KOOp-
JUHATHOM IJIOCKOCTH.
JInneitnbiii u
SKCHOHEHIUAIBHBIN POCT.
CI10XKHbIE IPOLIEHTHI

OcBauBaTh ¥ IPUMEHATDb HH/ICKCHBIE 0003HAYCHHS, CTPOUTD
peyeBble BbICKa3bIBAaHHMA C HCIOIb30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSATHEM TOCIEA0BATETBHOCTH.
AHanusupoBaTh HopMyITy N-TO WieHa NOCIeJ0OBATEIILHOCTH WITH
PeKyppeHTHYI0  dopMyIy 74
BBIYUCJIATh YJIEHBI 110CIIE0BATEILHOCTEH,
3aJaHHBIX YTUMHU (POPMyIaMU.
YcraHaB/JIMBaTh 3aKOHOMEPHOCTh B IIOCTPOEHHM TIIOCIIE-
JIOBAaTEJIbHOCTHU, €CJIM BBINUCAHBI IIEPBbIE HECKOJBKO €E YJICHOB.
PacnosHaBaTh  apudMeTHUECKyl0 M T'€OMETPUYECKYIO
HPOTPECCHU IPH Pa3HBIX CHOCO0AX 3aJaHMUs.
Pemrate 3agaunm ¢ ucnone3oBaHMeM (OpMynT n-To WiIeHa
apu(METHIEeCKO W TEOMETPUYECKOH MPOTPECCHil, CyM- MBI
MEPBBIX 1 WICHOB.
HN306paxkaTb  4ieHBI
KOOPJMHATHOM MIOCKOCTH.

II0CJICI0BATCIIbHOCTH TOYKaAMH Ha




PaccMaTpuBaTh mpuMephbl NPOLECCOB M ABJEHUI U3 pe-
QIBHOW  JKM3HW, WUIIOCTPUPYIOIIHE W3MEHEHHe B  apud-
METUYECKOM NpOrpeccuu, B TE€OMETPUUECKON Mporpeccuu;
n300pakaTh COOTBETCTBYIOIIHE 3aBUCUMOCTH IpahUuecKy.
PemaTth 3aja4yM, CBS3aHHBIE C UHCIOBBIMU IIOCIIEIOBA-
TETBHOCTAMH, B TOM 4YHCIE 33Jaud U3 PEaTbHOH XKHU3HH C
HCIIOIb30BaHUEM IIH(POBBIX TEXHOJIOTHH (3JIEKTPOHHBIX TaOJIHII,
rpadMuecKoro KaubKyJsITopa H T.11.).

PemiaTh 3a1aun Ha CII0XKHBIE IIPOLICHTHI, B TOM YUCIIE 3aJaull U3
peanbHOM MpakTHKU (C  HUCIOJIB30BAHUEM  KalbKYJIITOPA).
3HAKOMMUTbCA C MICTOPHUEN Pa3BUTHS MaTeMaTHKI

[loBTOpEHMeE,
0600611IeHHe,
cucreMaTu3anus
3HaHU!

(184)

Yucna M BBIYUC/IEHUS (3aIHCh,
CpaBHEHHUE, [I€HCTBUS C JEHCTBU-

TENBHBIMH ~ YHCIIAMH, YHCIIOBAst
npsiMasi;  TPOLEHTHl,  OTHOILLCHHUS,
TIPOTIOPIIUT; OKpYTJIEHHE,
NpUONMKEHNe,  OlCHKa;  pelleHHe

TEKCTOBBIX 3amad apupMETHIECKUM
crocooom)

OnepupoBaTbh MNOHATHUAMM. MHOXECTBO, HOIAMHOXECTBO,
onepalnyy HaJl MHOXECTBaMM; HMCHOJIb30BaTh rpaduyeckoe
MIpeiCTaBIeHNE MHOXKECTB JUIsl OIIMCAHUS PEaIbHBIX IPOLECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEJAMETOB.
AKTyanusupoBaThb TEepMHUHOJIOTHUI0 71 OCHOBHbIE
JAEeMCTBUA, CBA3aHHble C YMCJIAMM. HaTypaJlbHOE 4HCIIO,
MIPOCTOE U COCTABHOE YHUCIA, JEIUMOCTb HATYpalbHBIX YHCE,
MIPU3HAKK  JENTUMOCTH, IeJI0e YHCIIO, MOIyNb YHCIA,
OOBIKHOBEHHAsI M JIeCSATUYHAs ApOOH, CTaHAAPTHBIA BHJ YHCIA,
apudmMeTnIecknii KBaJpaTHEIH KOPEHb.

! 31ech MpeCTaBIEHBI SIIEMEHTHI COJIEPKAHHS KyPCa, U3yYaBIIHecs B 5—8 KJIaccax U Tpebyromue
HOBTOpEeHHUs, 0000menus u cucremaru3anuy. OOpamarscs K 3TOMy MaTepHaly MOXKHO B BHJE
aKLCHTAa Ha 3aBepLIAIOLIEM »JTale M3ydeHus Kypca 9 Kiacca WIM paclnpelelsaTh IIo
COOTBETCTBYIOIINM TEMaTHYECKUM pa3JieaM, H3y4aeMbIM B TeUeHHE yueOHOTo roja.




IIpodonicerue

HasBaHue

pasaena (Tempi) OcHOBHOe cojep:KaHue OCHOBHBIE BH/bI JeSITeJbHOCTA 06y4aroluxcs
Kypca (41cJI0 4acoB)

BbINOIHATh AEeCTBUA, CPaBHMBATh M YNOPAJA0YMBATh
4ypclla, MPEACTaBIATh 4YHWClIa Ha KOOPAUHATHOW  HpPSIMOM,
OKPYIJIATH 4YHCIA; BBINOJHAThL MNPUKHUAKY M OLEHKY
pe3yJsibraTa BBIYMCICHUN.

PemiaTh TeKCTOBBIE 3aJa4YM apUPMETHYECKUM CIOCOOOM.
PemraTh mnpakTUYeCKHe 3aJadyM, cojepikallhe IPOLEHTH,
JIOJH!, 9aCTH, BBIPA)KAIOIIHE 3aBUCIMOCTH: CKOPOCTh — BPeMs —
paccTosiHue, LeHa — KOJMYECTBO — CTOMMOCTB, 00BEM paboThI
— BpeMs — IPOU3BOANTENHHOCTD TPY/Ia.

Pa36upaTh peanbHbIe )KU3HEHHbBIE CUTYali, GOPMYIUPOBATh
UX Ha S3bIKe MAaTeMaTHWKH, HAXOJHMTb pEIICHHE, NPUMEHSS
MaTeMaTU4eCcKuil anmnapar, MHTepIpeTUPOBATh pe3ybTaT




Anre6paunyeckue
(mpeobpazoBanue

BBIpaXKeHU A
anreOpanyecKux

BBIPAKEHHH, JOITYCTHMBIC3HAUCHH )

OnepupoBaTh NOHATHAMM: CTETEHb C LEIBIM IMOKA3aTeNeM,
apu(METUYeCKU  KBaIpaTHbIA  KOpPEHb,  MHOTO-  YJICH,
anredpanyeckas JpoOb, TOKAECTBO.

BbINO/THATH OCHOBHbIE AEHCTBUA: BBINOIHATH PAcyEThl IO
dhopmyrnam, mpeoOpa3oBBIBATH ILENbIe, APOOHO-PAIMOHATBHBIC
BBIPOKEHMS W BBIPQOKEHUS C KOPHSAMH, pEaM30BHIBATH
pa3noKeHWe MHOTOWIeHa Ha MHOXHTEIHM, B TOM 4HCIE C
UCIIOJBb30BaHUEM (OPMYJT pa3sHOCTH KBaApaTOB M KBajpaTa
CyMMBI M Pa3HOCTH; HAXOAWTh JAONMYCTHMBIC 3HAYCHUS
MEePEMEHHBIX JUIsl IpOOHO-PAIIOHATIBHBIX BBIPAKCHUH, KOPHEH.




Moae/iMpoBaTh C TOMOIIBIO (OPMYJT PeaibHbIC MPOLECCHI U
SIBTICHUS

®yHKIUU (TIOCTPOCHME, CBOMCTBA
M3y4deHHBIX (GYHKUUi; Tpaduyeckoe
peleHre ypaBHEHUH M UX CHCTEM)

OnepupoBaTh NOHATUAMU: QYHKIWS, TpapuK QYHKINAH, HYITH
(YHKIMM, TPOMEXKYTKM  3HAKOIOCTOSHCTBA,  HMPOMEXYTKH
BO3pacTaHus, yObIBaHMs, HaNOOJbIIee N HaHMEHbIIee 3HAYCHHS
(hyHKINH.

AHanusupoBaTh, CpaBHHMBaTh, OGCYXJAAaThb  CBOiicTBa
(yHKIHH, CTPOUTD UX TPadUKH.

OnepupoBaTh NOHATUAMM. INpsiMas MPONOPILHUOHAIBHOCTS,
obOpaTHass ~ TPONOPIMOHAIBHOCTH,  JIMHEHHAs  QyHKOW,
KBaZpaTu4Has GyHKIH, Hapadoia, runepbona.

Ucnosb3oBaTh rpagUKU Ui ONpENCNCHUs  CBOCTB,
HPOIIECCOB M 3aBHCHMOCTCH, Ul pCLICHUS 3a7ad U3 JAPYrux
y4eOHBIX MPEIMETOB M PEAIbHOIl JKM3HH; MOJEJTHUPOBATH C
MIOMOIIBIO IPa(HKOB PeaNIbHEIE IIPOIECCHI 1 sIBJICHNS. BhIpaXkaThb
¢opMy1aMM 3aBUCHMOCTH MEK]TY BETMYNHAMI




