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ITOSACHUTEJ/IbHASA 3AITNCKA

Anrebpa sB/SIeTCS OJHMM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETo
obpa3oBaHus: OHa obecrieurBaeT U3yueHHe APYTUX JUCHUIUIMH KaK eCTeCTBeHHO-
HAay4YyHOTO, TaK YW TYMaHUTAPHOTO LIMK/JIOB, €€ OCBOeHWe HeoOXo[uMo st
NpO/IOJDKeHUsT 00pa3oBaHMsT M /11 TIOBCeJHEBHOW >ku3HW. Pa3Butue y
00yYarIUXCss HAyuHbIX TPEACTaBIeHUHA O TIPOUCXOXKIEHUA W CYL[HOCTH
anrebpanyecknx abCTpakiuii, criocobe OTpakeHUSI MaTeMaTHUeCKOW HayKOu
SBJIEHWA U TIPOLIECCOB B TpHUpPOZie U 0OIlecTBe, pOJIM MaTeMaTU4ecKoro
MO/Ie/IMPOBAaHUsI B HAyyHOM TIO3HAHUM W B TIPaKTHKe CIOCOOCTBYeT
(hOopMHpOBaHMIO HAyYHOT'O MHUPOBO33DEHHSI M KaueCTB MbIILIEHNs], He0OX0AUMBIX
IJI ajanTaiid B COBpeMeHHOM I[udpoBoM oOijecTBe. V3yuyeHue anreOpbl
obecrieuriBaeT  pa3BUTHMe yMeHUsT  HaOMoOgaTh, CpaBHUBaTh, HAXO[UTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTUYHOCTH  MBIILIEHUS, CIIOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBAaTh CBOW [I€MCTBUsS, BBIBO/bI, (DOPMYJ/IMPOBATH
yTBep>KaeHus. OcBoeHMe Kypca anrebpbl obecrieurBaeT pa3BUTHE JIOTUUYECKOTO
MBIILIZIEHUsT OOYYaroIUXCsi: OHM UCIIONb3YIOT [IeYKTUBHbIE W WHAYKTHBHBIE
paccyxzeHusi, 00001eHre ¥ KOHKpeTU3aluio, abcTparupoBaHWe W aHAJOTHIO.
OOyuenve anrebpe mpeJrosaraeT 3HAUYWUTENbHBIM O0BEM CAMOCTOSITETHHOM
JesTebHOCTH  00yuaromuxcsi, TI03TOMY CaMOCTOSITe/IbHOe —pellleHre 3ajau
00yuaroIIMMUCS SIBJISIeTCS peasu3aljieil esTe/lbHOCTHOTO MPUHLIUIIA 00yUYeHusl.

B crpykTtype mnporpammbl ydeGHOro Kypca «Ausrebpa» yriayb6i1éHHOTO
M3yueHUs] OCHOBHOE MeCTO 3aHMMAIOT COJIepP>KaTe/IbHO-MeTOANUeCKHe JIMHUU:
«Yucna w  BBIUKMCIEHUs», «AjreOpanyeckrie BbIDaKEeHUSI», «YDaBHEHUS W
HepaBeHCTBa», «@PyHKUuu». Kaxzgas W3 3TUX cofepKaTe/lbHO-MeTOANYeCKIX
JIMHUY Pa3BUBAETCS Ha TIPOTSDKEHUM TPEX JIeT U3YUeHHUsT Kypca, B3auMO/IeHCTBYS C
OPYTUMH €r0 JIMHUSIMH. B Xoie u3yueHHWs Kypca OOYYaroIUMCSl TIPUXOJUTCS
JIOTUUECKU pacCy»/aTh, UCTOIb30BaTh TEOPETUKO-MHOXKEeCTBEHHBIH SI3bIK. B CBsi3u
C 3TMM B NPOrpaMMy y4eOHOro Kypca «Ajre6pa» BK/IIOUEHbI HEKOTOPbIE OCHOBBI
JIOTWKH, TIpeACTaB/ieHHble BO BCeX OCHOBHBIX pa3jleflax MaTeMaTU4ecKoro
oOpa3oBaHuss U  CIOCOOCTBYIOIME  OB/afIGHUIO  OOyYarOIMMHCS  OCHOB
YHHUBEPCAJBbHOTO MaTeMaThueckoro s3bika. CojepkaTebHONM U CTPYKTYPHOMN
0co0eHHOCThIO yuebHOTrO Kypca «Anrebpa» sB/sSIeTCS €ro WHTeTPUPOBAHHBIM
XapakTep.

Cogepkanvie JWMHUM «UWC/la ¥ BBIYUCIEHUS» CIY)XKAT OCHOBOM ISt
JanbHeHIero u3ydyeHrsi MaTeMaTUKH, CTIOCOOCTBYeT pa3BUTHIO Y OOYUarOIUXCs
JIOTUYECKOT'0 MbIILJIeHNs], JOPMUPOBAHUIO YMEHUs TI0/Ib30BaThCSl aTOPUTMaMU, a
TaK>Ke MPUOOPETEHUIO TIPAaKTHUEeCKUX HABBIKOB, HEOOXOAUMBIX /ISl TIOBCETHEBHOM



»Ku3HU. Pa3BuTHe TIOHATHSA O UKC/Ie Ha YPOBHE OCHOBHOTO 0061iero obpa3oBaHUs
CBSI3aHO C palMOHa/bHBIMU W UppalMOHaJbHBIMU UHKC/IaMH, (OPMHUPOBaHUEM
Tpe/ICTaB/IeHUd O [EeMCTBUTE/IbHOM uuc/ie. 3aBepllieHWe OCBOEHHUs UHC/I0BOM
JIMHWUY OTHECEHO K cpeiHeMy 0011eMy 06pa30BaHHUIO.

CopeprkaHue AByX aarebpandeckux JTMHUN — « AyirebpanuecKrie BhIPayKEHHSI»
U «YDpaBHeHUsI U HepaBeHCTBa» CIIOCOOCTBYeT (POPMHUPOBAHUIO Y 00yUarOL[UXCS
MaTeMaTUueCcKOro arrapara, HeoOXOoAMMOro Jjisi pelleHus 3afiau MaTeMaTUKH,
CMe)KHBIX MPeIMEeTOB U OKPY>Karollel peasibHOCTH. Ha ypoBHe 0CHOBHOTO 0011[ero
oOpa3oBaHust yueOHBIM MaTepuas TPYMNIUPYeTCs BOKPYT  paljMOHATbHBIX
BbIp@KeHW. Asrebpa /[AeMOHCTpHDYeT 3HaueHHe MaTeMaTHKU Kak si3blKa [jis
MOCTPOEHUSI MaTeMaTUUeCKUX MOJesed, OINuCaHus MpPOLEeCcCOB U  sSBJIEHUU
peabHOro Mupa. B 3amaun obOyueHusi anreOpe BXOAAT Takke [ajbHeliliee
pa3BUTHE a/JTOPUTMUUECKOTO MBbIIIIeHHs], HeoOXOAWMOro, B YaCTHOCTH, [Is
OCBOEHUS] Kypca HWH(POpPMaTHKW, U OBJlaZleHue HaBblKaMU [IeyKTUBHBIX
paccyxaenuii. IIpeobpa3oBaHue CUMBOJIbHBIX (OPM CIIOCOOCTBYeT pa3BUTUIO
BOOOpa)keHUsi, CIIOCOOHOCTel K MaTeMaTHUueCKOMY TBOPUECTBY.

CopeprkaHve (pyHKI[MOHa/TbHO-Tpa(uueckoi JIMHUU HalleJleHO Ha MoJlyueHue
oOyyJaroIMMuCs 3HaHUK O QYHKIMSIX KaK Ba)KHEMIIed MaTeMaTHYecKOW MOJemH
Qs OTIMCaHUsI U UCCJIe[loBaHUsI Pa3HOOOpa3HbIX MPOLIECCOB U SIBJIEHUM B MPUPO/e
u obmiectBe. VM3yueHue marepuasa CIOCOOCTBYeT DPa3BUTUIO Y OO0yYarOL[UXCs
yMeHUsI UCI0/Ib30BaTh pa3/iMuHble BbIpa3uTe/bHbIe CPe/ICTBA SI3bIKa MaTeMaTUKU —
CJIOBECHOTO, CMMBOJIMYECKOr0, rpauueckoro, BHOCUT BKJaJ B (popMUpOBaHHE
ripe/iCTaB/JI€HUN O POJIK MaTeMaTHUKKU B Pa3BUTHHU LIUBU/IM3ALIUM U KY/IbTYPbl.

Yrny6/€HHbIN KypC anreOpbl XapaKTepu3yeTcs V3yuyeHueMm
JOTIOJTHUTE/IbHOTO TEeOpeTUYeCcKOro arrapaTa M CBsI3aHHBIX C HHUM MeTO/IOB
pellieHus1 3afau. Ausrebpa sB/sSeTCS SI3BIKOM [ijIsi  OMMCAHUS OOBEKTOB WU
3aKOHOMEPHOCTeH, C/Iy)KAT OCHOBOM MaTeMaTUueCKOro MozenupoBaHusi. [Ipu
3TOM CaMd OOBEKThl MaTeMaTHYeCKUX YMO3aK/IHUeHUN U TpUHsSThIe B anrebpe
MpaBW/ia WX KOHCTPYWPOBAHUS  CIOCOOCTBYIOT (OPMHPOBAHUIO  YMEHUH
000CHOBBIBaTh U [JOKa3bIBaTh CYKAEHMUs], pa3BUBAIOT MaTeMaTHUYeCKyI0 UHTYULIHIO,
KpaTKO M Har/siHO PacKpbIBalOT MeXaHW3M JIOTUUEeCKHX MOCTPOEHUM M yuaT uX
npuMeHeHuto. TeM cambiM anrebpa 3aHMMaeT OJHO U3 BeAyL[UX MeCT B
cdhopMHpOBaHNN HayUYHO-TEOPETHUUYECKOT'0 MBIILIJIEHHs] 00yUaroInxCsl.

CorysacHo yueOGHOMY IIJIaHy B 7-9 KiaccaXx u3y4aeTcsi y4deOHBIM Kypc
«Anrebpa», KOTOpbIM BK/IOYAeT C/aeAyHOlIe OCHOBHbIe pa3fesibl CO/epP>KaHUS:
«Yucna u  BBIUMCIEHUs», «AjreOpandyeckre BbIpaKeHUS», «YDaBHEHUS W
HepaBeHCTBa», «DYHKLIUN».



Ha n3yuenue yueOGHOro Kypca «Anredpa» oTBoauTcs 544 uvaca: B 7 Kjmacce —
136 yacoB (4 uaca B Hejento), B 8 Knacce — 204 yvaca (6 yacoB B HeZient0), B 9
kacce — 204 yaca (6 yacoB B HeZIeJt0).



COAEPXXAHUE OBYUEHUA
7 KIIACC

Yucia 1 BBIYMC/IEHUSA

PationanbHble uucna. CpaBHeHUe, YMOpsiZiouMBaHue U apudMeThuecKue
JIeUCTBUSA C Pal[MOHA/IbHBIMU YMCaaMy. YucioBas npsiMasi, MOy b YUCIIA.

CreneHb C HaTypajbHbIM IIOKa3aTesleM U e€é CBOWMCTBA. 3alvcCh 4ucla B
JIeCATUUYHOM MO3UL[MOHHOM CUCTEeMe CUMC/IeHUS.

PerieHrie TEKCTOBBIX 3afiau aprdMeTHueckuM criocobom. PerrieHne 3amau u3
peayibHOM TIPAaKTUKHK Ha YaCTH, Ha Jpo0H, Ha MPOLIEHTHI, TIPUMeHeHHe OTHOIIeHUM
W TIPOTIOpLIMU TIpU pellleHUM 3ajiau, pellieHue 3ajay Ha /BWKeHue, pabory,
TIOKYTIKH, HaJIOTH.

HenumocTsb Lesbix urcesi. CBOMCTBA [JeTUMOCTH.

IIpocteie ¥ cocraBHble uurcia. YéTHble W HeuéTHble uyucaa. lIpusHaku
JemuMoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IIpusHaku AeIMMOCTA CYMMbI U
TIPOM3BeIeHUs LieJIbIX UKCel TPU PellleHUH 3a/jau C TIPaKTUUYeCKHUM COZlep>KaHUEeM.

HaubGonbimii oO6Imuii e/ivTesib ¥ HaMeHblllee 001ijee KpaTHOe IBYX UMCeJl.
BsaumHo nipoctelie urcnia. AnroputM EBknnja.

[eneHuve c octaTKOM. ApudMeTHueckre oneparyuy HaJj OCTaTKaMH.

AsredpanuecKue BbIpa)XKeHHSA

BripakeHve C T1iepeMeHHbIMU. 3HaueHUEe BBIDAKEHUSI C [epeMeHHBIMU.
[IpencTaBieHue 3aBUCUMOCTH MeXAY BeJTMUMHAMU B BUJe (hOpPMY/JIbL.

ToxpaectBo. ToxkaecTBeHHbIe peobpa3oBaHus anredpanyeckuxX BbIpayKeHUH.
[JokasaTenbCTBO TOX/ECTB.

OpHounensl. OfHOU/IEH CTaHAAapTHOrO BHa. CTerneHb OJHOU/IeHA.

MHorouneHsl. MHoOrousieH craHgapTHOro Buja. CTeneHb MHOTrOYJ/IEHaA.
CnoykeHue, BbIUWTaHWE, YMHOXKeHHE U JiejieHre MHorouseHoB. [Ipeobpa3oBaHue
11eJIOr0 BbIpakeHUs1 B MHOTou/ieH. KopHy MHOrousieHa.

@opMyJibl COKPALEHHOI0 YMHOXKEHUSI: KBaJpaT CyMMbl U KBaJlpaT pPa3sHOCTU
IBYX BBIpaXeHUW, KyO CyMMbl MU KyO pa3sHOCTU [ABYX BBIDa)KeHHM, pPa3HOCTh
KBaJpaTOB [IBYX BBbID@KEHUM, T[POM3BeJeHWe pa3sHOCTU U CyMMBbI [IBYX
BbIp@KEHHWM, CyMMa U Pa3HOCTb KyOOB IBYX BbIpaKEHHH.

Pa3io)keHre MHOTOU/IeHa Ha MHOKUTe/N. BeIHeceHre 00I1[ero MHOXKHUTeJIS 3a
cK0OkH. MeTo/| TPYyTIITUPOBKH.

YpaBHeHus U HepaBeHCTBa

YpaBHeHue ¢ ogHOU nepeMeHHOW. KopeHb ypaBHeHus. CBOKCTBA YpaBHEHUM
C OJHOU TlepeMeHHOW. PaBHOCW/IBHOCTH ypaBHEHWW. YpaBHeHHWE KakK
MareMaTHyecKasi MOJie/ib peajlbHOM CUTYaLiH.



JlvuHeliHOe ypaBHeHHWE C OJHOM TepeMeHHOW. UMC/IO KOpHeW JTMHEeWHOrO
ypaBHeHUs. PelieHve TEeKCTOBBIX 3aau C TIOMOIIBI) JIMHEHWHBIX YpPaBHEHUMU.
JIuHeriHOe ypaBHeHHe, coflepKalliee 3HaK MOAY/JISI.

YpaBHeHuUe C IByMs iepeMeHHbIMU. ['pavK TMHEUHOrO ypaBHEHUSI C ABYMSI
rnepeMeHHbIMU. CHUCTEMbl JIMHEWHBbIX YPaBHEHWW C [JBYMsSl [epeMeHHBIMHU.
I'padrueckuii MeToZ, pellleHUsI CHUCTEMbl JIMHEMHBIX YpaBHEHUH C [JIByMs
repeMeHHbIMU. PellleHre cUCTeM JMHEWHBIX YpaBHEHUW C ABYMsl IepeMeHHbIMHU
MEeTO/IOM TIOJCTaHOBKM W MeTOAOM «JiokeHusl. CucremMa [BYX JIMHEHWHBIX
YPaBHEHUU C IBYMsI TTlepEMEHHbIMU KaK MO/le/ib peaJbHOM CUTYaLUH.

DyHKIMH

KoopavHara Touky Ha npsimoid. UucioBbie MPOMEXYTKHU. PaccTosiHue MexXay
JIBYMsI TOUKaM¥ KOOPJAMHATHOM TIPSIMOM.

[TpsiMoyronbHast cucTeMa KoopAuHaT. AOciucca W OpAWHATA TOYKW Ha
KOOD/IMHATHOM TJIOCKOCTU. [IprMepbl rpadukoB, 3afaHHbix (hopmysiamu. UteHue
rpa)MKoB peasibHbIX 3aBUCHMOCTEM.

@YHKIMOHA/IbHbIE 3aBUCUMOCTH MeXJy BeauuuHaMu. [loHsiTMe (yHKIUU.
OyHKIMA KaK MaTemaThueckas MoOJZie/ib peanbHOro ripoiiecca. O6sacThb
orpefiesieHusi M o0macTe 3HaueHud ¢yHKIUU. Criocobbl 3ajaHusi (QYHKIUH.
I'paduk dbyHkimy. [TOHATHS MakKCMMyMa U MUHUMYMa, BO3pacTaHusl U yObIBaHUS
Ha TIpUMepax peasibHbIX 3aBUCHMOCTEM.

Jluneiinasi QyHkiusi, eé cBoiicTBa. I'padvk nuHeiHoOW (yHkiuu. ['paduk
dbyHkiuu y = |x|. KycouHo-3azjaHHble (QDyHKI[UH.

8 K/IACC

Ync/1a ¥ BbIYMCIEHUS

KBaspaTtHbie KOpHU. ApudMeTHUeCKU KBaipaTHBIM KOPeHb U ero CBOMCTBA.
[ToHsiTve uppalyoOHaJbHOrO yMcaa. JlelCTBUSI C HMPpPALMOHAIbHBIMU UKC/IaMHU.
CBolicTBa /IeiiCTBUM C UppaljioHaIbHbIMU urciaMu. CpaBHeHHe UpPaljMOHATbHBIX
YHCeJl.

[lpencraBneHrss O PpacIIMpeHUsX YUCJIOBBIX MHOXeCTB. MHOKecTBa
HaTypajibHbIX, Lle/bIX, palyOHalbHbIX, JeHUCTBUTENbHBIX uucen. CpaBHeHHe
ynces1. YHUC/IOBbIe TIPOMEXKYTKH.

HetictBuss ¢ octatkamu. OcrtaTku cTerneHeil. [IpumeHeHUe OCTaTKOB K
pelleHNI0 YpaBHEHUH B LieJIbIX YMC/IaX U TeKCTOBBIX 3a/au.

Pa3Mepbl 00BEKTOB OKpY)KaloIllero MHpa, [JUTeNbHOCTb TIPOLeCCOB B
okpykatoiijeM Mupe. CTaHZIapTHbIN BU/J, UKCJIa.

AsnredpanuecKue BbIpaXKeHHSA

Anrebpanueckasi pobb. JlomycThMble 3HaueHWs] TlepeMeHHBIX B JIPOOHO-
pallMOHa/NbHLIX BbIpakeHUssX. OCHOBHOe CBOMCTBO asrebpauueckoi [poOwu.



CrnoxeHve, BblUMTaHWe, YMHOXeHMe U [lefieHUe anreOpauueckux Jpobeii.
Brizienienre 11e/104 yacty anredpandeckou 1po0Omu.

PanjonanbsHble BbIPAKEHUA. ToXJecTBeHHbIe npeobpa3oBaHus
paLMOHAJIbHBIX BbIDAXKEHUM.

[onycTrMble 3HaueHUs IIePEMEHHBIX B  BbIDAKEHUSX, COZeprKalyux
apudMeTHUecKre  KBaZlpaTHble KOpPHU. To)KJecTBeHHble MpeoOpa3oBaHUS
BBID&)KEHUM, COZlep KalliuX apupMeTHYeCKre KBaZpaTHbIe KOPHU.

CremleHb C 1efbIM TIOKa3aTeqeM U eé cBoiicTtBa. [IpeoOpa3zoBaHue
BBID&)KEHUM, COZleprKalljuxX CTeIeHH!.

YpaBHeHus 1 HepaBeHCTBa

KBazpatHoe ypaBHeHwe. ®dopmysia KOpPHEM KBAJpaTHOTO YypaBHEHWMS.
KonmyecTBo elCTBUTENbHBIX KOPHEW KBaJpaTHOroO ypaBHeHus. Teopema Buera.
YpaBHeHusi, CBOJVMMBIE K JIMHEWHBIM YpaBHEHUSAM WIM K KBaJpaTHbIM
ypaBHeHusIM. KBazipaTHOe ypaBHeHuUe C 1apaMeTpoM. PellieHre TeKCTOBBIX 3a/jay C
MOMOLLbIO KBa/IpaTHBIX YPaBHEHUM.

IIpobHo-palivioHanbHble  ypaBHeHUs. PeliileHre /pOOHO-paIMOHAIBHBIX
ypaBHeHUM. PellleHre TeKCTOBBIX 3aJjau C TIOMOILBIO JAPOOHO-paL{MOHATbHBIX
ypaBHeHUH. ['padrueckas MHTeprnpeTansi ypaBHEHUN C [BYMs [lepeMeHHbIMU.

YucnoBble HepaBeHCTBa. CBOMCTBA UMC/IOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ nepemenHol. CTporve u HecTporve HepaBeHCTBa. Ciio)keHHe
M YMHOXeHHe YKCJIOBbIX HepaBeHCTB. OljeHVMBaHMWe 3HauyeHUsl BbIpaKeHUS.
[loka3zaresibCTBO HEPAaBEHCTB.

[ToHsiTve O pelleHMM HepaBeHCTBAa C OJHOM TMepeMeHHOW. MHOXeCTBO
pellleHNid HepaBeHCTBa. PaBHOCU/IbHBIE HEPABEHCTBA.

JIvHeliHOe HepaBeHCTBO C OJHOW MepeMEeHHOM U MHOJKEeCTBa ero pelLleHUM.
PelieHuve MHeMHBIX HEPABEHCTB C OJHOW nepeMeHHOM. CUCTeMbl U COBOKYITHOCTH
JIMHEMHBIX HepaBeHCTB C OJHOW mMepeMeHHOW. PellleHWe TEKCTOBBIX 3azaud C
MOMOLLBIO JIMHEWHBIX HEPaBeHCTB C OJHOU ITepeMeHHOM.

DyHKIUU

O6nacTh onpeziesieHNss U MHOXKeCTBO 3HaueHUM ¢yHKuyU. Criocobbl 3aziaHus
¢ynkumi. ['paduk dyHkimu. UteHne cBoUCTB (QyHKUMU 10 eé rpaduky. [Iprmepsl
rpauKoB (QYHKLWN, OTPaKaroLIUX peasbHbIe MPOL[eCChI.

JlunetiHass QyHKUus. PYHKUMH, OMUCHIBAIOIIME TIPSMYI0 U 00OpaTHYHO
MIPOIOPLMOHAJIbHBIE 3aBUCUMOCTH, UX IPa(UKU.

®dyukiuu y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| ¥ UX CBONCTBa.
KycouHo-3a/1aHHbIE (DYyHKLIWH.

9 KJTIACC

Yucsia 1 BBIYUC/ICHUSA



Kopenb n-ii crenenu u ero cBoucTtBa. CTeneHb C palMOHAIBHBIM
1oKasaresjieM U eé CBOMCTBaA.

Anredpanueckue BbIpaXkKeHHUS

ToxzecTBeHHble TpeoOpa30BaHUsl BBIPAKEHUM, COJepKall[uX KOpeHb n-i
crerieHu. To)KaecTBeHHbIe Mpe0oOpa30BaHUs BbIDA)KEHUM, COZiepXKall[UX CTereHb C
paLMOHA/IbHBIM [10Ka3aTeseM.

KBazparHbii TpéxuieH. KopHM KBajpaTHOro TpéxuieHa. PasnoxeHue
KBa/IpaTHOT O TPEXu/ieHa Ha JIMHENHbIe MHOXKUTEIH.

YpaBHeHMA U HepaBeHCTBA

bukBazspaTHble ypaBHeHus. [IprMepsl IpUMeHeHH MeTOJ0B PaBHOCU/IBHBIX
npeobpa3oBaHuii, 3aMeHbl TepPeMeHHOM, rpauueckoro MeToja TMpU pelleHUU
ypaBHeHUU 3-U U 4-U1 CTeTeHeun.

Perienue po6HO-paliOHA/IBHBIX YPaBHEHUIA.

Pemennie crucreM ypaBHeHUH C ByMsl IlepeMeHHBIMU. PellieHye npocTenmmx
CUCTEM HEeJIMHEWHBbIX YpaBHEHWU C [IByMs NepeMeHHbIMU. ['padrueckuidi MeTo[
pellleHrs] CUCTeMbl HeJIMHEUHbIX YpaBHEHUW C AByMsl nepeMeHHbIMU. CucTema
JByX HeIUHEWHBbIX ypaBHEHWW C [BYyMsl MepeMeHHbIMM KaK MOJe/b peanbHOMN
CUTYyaL1H.

YucioBble HepaBeHCTBA. PellleHye JIMHEWHbIX HepaBeHCTB. JloKa3aTenbCTBO
HepaBeHCTB.

KBazpaTHble HepaBeHCTBa C OJHOW IepeMeHHOU. PellleHue KBaZpaTHBIX
HepaBeHCTB rpauuecKVM MeTOJOM U MEeTOJOM WHTepBasoB. MeTo/ MHTepBasoB
JJ/1s1 paLlMOHaIbHBIX HepaBeHCTB. [IpocTelilive HepaBeHCTBa C MapaMeTpOM.

PerieHyie TeKCTOBBIX 3a/iau C MOMOLL[BIO HEPAaBEHCTB, CUCTEM HePaBeHCTB.

HepaBeHCcTBO C [AByMs mepeMeHHbIMM. PelleHre HepaBeHCTBA C [JBYMsl
nepeMeHHbIMU. CHCTeMbl HepaBeHCTB C JBYMsl IepeMeHHbIMU. ['paduueckuii
MeTO/], pellleHUs1 CUCTEM HEPaBEHCTB C IBYMsI [IepeMeHHbIMHU.

DyHKIMH

®yukuya.  CpoiictBa  (QyHKUUM:  Hyldd — (QYHKUUM,  [POMEXYTKU
3HAKOMOCTOSIHCTBA (PYHKLIMHM, TPOMEXYTKH BO3pacTaHus W yObiBaHHS (yHKLWY,
YETHbIE U HeUETHbIe (PYHKLIUU, Haubosblliee U HaMeHbllee 3HaueHus1 QyHKLUY.

KBagpatnuHass ¢QyHkuuss u  eé cBouctBa. lcronb3oBaHWe CBOWCTB
KBaJ[paTUUHOW  (PyHKUMHM g pelueHds 3ajad. [loctpoeHuwe rpaguka
KBajpaTuyHou (yHKiuU. IlonokeHwe rpaduvka KBajipaTUUHONW (YHKIMM B
3aBHCUMOCTH OT eé Ko3(duimenTor. ['padviku GyHKIME y =ax2, y = a(x —m)*u y
= a(x —m)* +n. IToctpoenue rpadhrKoB (GhYHKIHIA C TIOMOIIBIO IPeoOpa3oBaHHM.

IpobHo-mvHetiHas GyHKIWs. ViccnenoBanye GyHKIHM.

@yHKUYA y = X" C HATypa/IbHBbIM 10Ka3aTesieM n U eé rpaduk.

Umnc/ioBble OC/I€A0BaTe/IbHOCTU U POrpeccuu



[ToHsTHE UKMC/IOBOM TIOC/IeZiOBaTeTbHOCTH. KoOHeuHble U OeCKOHeUHbIe
nocsiejoBaTelbHOCTA.  OrpaHWueHHasi  TOC/IeJOBaTebHOCTb.  MOHOTOHHO
Bo3pactaroiiass  (yOwiBatoiiast)  mocsenoBarenbHOCTb.  Criocobbl  3afjaHust
TI0C/Ie/[OBATe/IbHOCTU: OIKCaTe/TbHbIN, TabIMUHBINA, C MOMOIIBIO (HOPMYJBI N-ro
yjieHa, peKypPPEeHTHBIN.

Apudmetrueckass U reomeTpuueckas mnporpeccud. CBOWCTBa UJIEHOB
apu(MeTUYeCKO U TreoMeTpuyeckon mnporpeccui. dopmysbl n-ro  4ieHa
apu(pMeTUYeCKO U reoMeTpuuYecKor Mporpeccui. PopMysbl CyMMbI MEPBBIX N
YjieHOB apy(MeTUUeCcKol U reoMeTpuYecKou mporpeccuid. 3ajjauv Ha TIPOLIEHTHI,
6aHKOBCKMe BK/a/bl, KDeUTHI.

[IpencraBneHre O CXOAUMOCTUA MOC/A€[0BATEILHOCTH, O CYMMHPOBaHUU
6eckoHeuHO yObIBarOILel reOMeTpUUYeCKO TPOrpecCu.

Metog maTeMaTuueckor MHAYKUMU. [IpocTeliiivie npruMepsl.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHDBIE PE3YJ/IBTATDI

JINUHOCTHBIE pe3yJabTaTbl OCBOEHUSI TIPOrpaMMbl TI0 MaTeMaTUKe
XapaKTepU3yHTCs B YaCTH:

1) IaTpHUOTHYECKOT0 BOCITUTAHMSA:

MpOSIBJIEGHWEM UWHTepeca K TIPOLIOMY W  HACTOSIIEMY POCCUMCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEHHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOW MaTeMaTMUYeCKOMW IIKOJ/bI, K MCIO/Ib30BaHUK 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUK/IaZiHBIX chepax;

2) rpaXkIaHCKOro ¥ IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

TOTOBHOCTBIO K BBLITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHMeM O MaTeMaTH4YeCKUX OCHOBax (yHKLUHMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MpOIeyp TPakJaHCKOTO o0IimecTBa (Harpumep,
BbIOODHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0IeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM TpUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TPyAOBOro BOCIIUTAHMS:

YCTaHOBKOM HAa aKTMBHOE YydyacTHe B pELIeHUH TMPAKTUYeCKUX 3aau
MaTeMaTH4YeCKOM HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [IJIS1 YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAVBHUYaTbHON TPaeKTOpUX 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JINUHBIX UHTEPECOB U 00111eCTBeHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCcKOro BOCIIUTAHUSA:

CIIOCOOHOCTBIO K OMOILMOHA/JILBHOMY M 3CTETUYECKOMY  BOCITPHSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/ay, pelleHui, pPacCy>KIeHWH, YMEHHWIO0 BUJETh
MaTeMaTHhyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTell HayYHOro NMO3HAHUSA:

OpUeHTal[Meldd B [IesiTelbHOCTA Ha COBPEMEHHYH CUCTEMY Hay4HbIX
Tipe/iCTaB/eHnd 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS UesioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl ueoBeuecKou
JesITeNTIbHOCTY, 3TaroB €€ pa3BUTHSI U 3HAUMMOCTM /I Pa3BUTUS LIUBU/IM3ALWH,
OB/IafIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJIbTYPOU KaK Cpe/ICTBOM
TO3HaHUSI MUPA, OB/IaZileHeM HaBbIKaMU UCC/Ie0BaTeIbCKOU [1eATe/IbHOCTH;

6) ¢usuyeckoro BocmUTaHUA, (POPMUPOBAHUSA KYJbTYPbl 3/10POBbsl U
IMOLMOHA/ILHOTO 0/1aromo/Tyunsi:



TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUuecKrhe 3HaHUsI B HHTepecax CBOEro
3I0pOBbS, Be/leHWs  3/0poBoro oOpa3a JKuW3HM  (3[0pOBOe  TIMTaHHe,
cbamaHCUpOBaHHbIM peXUM 3aHITUM U OTAbIXa, peryJssipHas u3nueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HAaBbIKAa pequieKCUU, MNPU3HAHUEM CBOEro
ITpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa JPyroro 4ejioBeKa;

7) 3K0J/IOTHYEeCKOT0 BOCIIUTAHMS:

OpUeHTalMel Ha MpYMeHeHre MaTeMaTUUeCKUX 3HaHUMW Jjis1 pellleHus 3a/au
B 00/1aCTM COXPAHHOCTH OKPY’Karollle cpeibl, TIJITAHUPOBAHMS TIOCTYIIKOB U
OLIEHKM MX BO3MOXXHBIX T1OC/e[CTBUM [Ji1 OKpYy»Kalolllel cpejibl, OCO3HaHHEM
r7100a/IbHOTO XapaKTepa 3KOJIOTUUeCKUX ITPO0/IeM U MyTeld UX peleHus;

8) ajanTanuy K U3MEHAIUMCA YC/JI0BUAM COLMA/IbHON U MPHUPOJAHOU
cpe/bl:

TOTOBHOCTBIO K JeliICTBUSIM B YC/IOBUSIX HeOIpeAe/IéHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOeli KOMITETEeHTHOCTH uepe3 MpaKTUUecKyto JesTe/IbHOCTb, B TOM UHC/ie
yMeHHe YUUThCSA y [APYTHX JtOofield, TpuobpeTaTh B COBMECTHOW [leTeTbHOCTH
HOBbI€ 3HAHUS1, HABbIKM U KOMIETEHL[UU U3 OMbITa IPYTUX;

He0OXOIMMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HAHWM, (DOPMY/IHPOBATH HJEH,
TIOHATHS, TUTOTe3bl 00 00bEeKTaX W SIBJIEHUSX, B TOM UHC/Ie PaHee HEW3BECTHBIX,
OCO3HaBaTh JAePUIUThI COOCTBEHHBIX 3HAHWW Y KOMITETEHTHOCTEM, TJIaHUPOBATh
CBOE€ pa3BuTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMi0, BOCIIPUHHUMATD
CTPECCOBYIO CHUTYyal[dl0 KaK BbI30B, TpeOyroluii KOHTPMEpP, KOPPEeKTHPOBATh
TIpMHMMaeMble pellleHuss U JeHMCTBUs, (POpMYJIMpOBaTh W OLIeHWBAaThb PUCKU U
TOC/eICTBYSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ysibTaTe OCBOEHUs MMPOTrPaMMBI 10 MaTeMaTUKe Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBanus y obyuatoirierocst OyayT copMUpoBaHbI MeTamnpegMeTHbIe
pe3yJIbTarhl, XapaKTepU3yIoIIecs OBJIaJileHHEeM YHUBEpCaIbHBIMU
MO3HABATEe/NbHBIMU  JIEHCTBUSIMH,  YHMBEPCA/JbHBIMA  KOMMYHWKATHBHBIMU
IeHCTBUSIMUA ¥ YHUBEPCATTbHBIMU PETyJ/IITUBHBIMU J€HCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Bba3oBble jioruyeckue iefCTBUS:

BBISIB/ISITh U XapaKTepPH30BaTh CYIeCTBEHHbIE TMPU3HAKUM MaTeMaTHU4YeCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHUA MeXAy TOHATUSAMH, (OPMYIMPOBATh
orpejesieHUs MOHATUM, YCTaHAB/IWBAaTh CYLeCTBEHHBIN MPU3HAK KaacCU(UKaLIH,
OCHOBaHWUsI /17151 0000111eHNs U CPaBHEHUsI, KpUTepUHr TIPOBOAUMOI0 aHa/l13a;



BOCTIpMHKMATh,  (OpMy/JMpOBaTb U  MpeoOpa3oBbIBaTH  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpHUllaTe/IbHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCIOBHEIE;

BBISIB/ISITH MaTeMaTUUeCKe 3aKOHOMEepPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUUs
B (bakTaX, JAHHBIX, HAOMIO/IEHUSX U YTBEP)KIEHUsIX, TpejjaraTb KpUTepUU MJist
BbISIB/IEHUS] 3aKOHOMEPHOCTe U MPOTUBOPeUNH;

JlelaTb BBIBOZIbI C WCIOJb30BaHWEM 3aKOHOB JIOTHKH, JAeAYKTUBHBIX U
VMHAYKTUBHBIX YMO3aK/IH0UeH!, YMO3aK/IFoueHHi 10 aHa/IoTvu;

pa3buparh [0Ka3aTe/lbCTBA MaTeMaTUYeCKUX YTBepXKAeHuM (TpsiMble U OT
TIPOTUBHOT0), TPOBOJUTh CaMOCTOSATENbHO [OKa3aTelbCTBAa MaTeMaTHUeCKUX
¢dakTOB, BBICTPAMBAThb apryMeHTald0, TIPUBOJUTH MPUMEPbl U KOHTPIPHUMEDHI,
MpUMEHSATb MeTOJ, MaTeMaTH4yeCKOW HWHAYKLUM, O0OOCHOBBIBAaTH COOCTBEHHbIE
paccyx/1eHusl;

BLIOMpATh Croco0 pellleHUss yuyeOHOM 3amaud  (CpaBHHMBATH HECKOJIBKO
BapUaHTOB  pellleHUs, BbIOMpaTh Haubosee TOAXOASIMIMNA C  yUETOM
CaMOCTOSITEJTbHO BblZIe/IeHHBIX KDUTEPHUER).

Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:

WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyvMpoBaTh  BOMpOCH],  (DUKCUPYHOIMe  [pOTUBOpeure,  TpobsemMy,
CaMOCTOSITeJIbHO yCTaHaB/IMBaTh MCKOMOe M JlaHHOoe, (hOpMHUPOBATb TMIIOTE3y,
apryMeHTHPOBAaTh CBOKO MO3ULIUI0, MHEHUE;

MIPOBOIUTHL TI0 CAMOCTOSITEJTbHO COCTABJIEHHOMY II/IaHy SKCIIePUMEHT,
WCC/IejOBaHUe TI0 YCTaHOBJ/IEHWIO 0COOeHHOCTell MaTeMaTHyeckoro OOBeKTa,
3aBUCUMOCTeN 00HeKTOB MeXay CoO0i;

CaMOoCTOsITe/IbHO (hOPMY/IMPOBAaTh 000OIeHHs U BBIBOJBI 10 pe3yJbTaTaM
NpOBeJEHHOTO  HAOMIOZIeHUs], WUCC/eloBaHUs, JKCIIePUMEHTa,  OL[eHWBATh
JIOCTOBEPHOCTh MOTyYeHHbIX Pe3yJ/IbTaTOB, BHIBOAOB 1 0000IIeHUI;

MPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIpOL[ecca, a TakXKe BbIJIBUraTh
TIPe/ITI0/I0’KEeHHS O er0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BLISIB/ISITH  HEIOCTaTOYHOCTb U M30BITOUHOCTb MWH(OpPMAIL[UM, [AaHHBIX,
HeOOXOUMBIX [I/Is1 pelleHUs 3a/laul;

BbIOMpAaTh, aHa/JM3UPOBaTh, CUCTEMaTU3UPOBaThb W WHTEPIIPETHPOBATh
MHGOPMAIIUIO PA3/IMUHBIX BUAOB 1 (hOpM TIpe/[CTaBIeHNS;

BbIOMpaTh (Qopmy Tipe[cTaBieHUss UWHGOpPMALMM UM WITHOCTPHUPOBAThH
pelllaemMble 33/jJau CXeMaMH, iMarpaMmMaMu, WHOU rpaukoi U uX KOMOMHALIUSMU;

OLIeHMBaTh HaZlé)KHOCTb MH(OPMALIMK MO0 KPUTEPUSIM, MPeAJIOKeHHBIM WU
cchopMy/IPOBaHHBIM CAMOCTOSTE/THHO.

KOMMyHI/IKaTI/IBHblE yYHuBepcCd/ibHbIE y‘-lEﬁHbIe AEﬁCTBHH



BOCTIPUHUMATh U (DOPMY/IMPOBATh CYKAE€HUs B COOTBETCTBUM C YCJIOBUSIMH U
LenssMU  0OII[eHus], SICHO, TOYHO, TPaMOTHO BbIPa)KaTb CBOID TOUKY 3pEHHs B
YCTHBIX W THUChbMEHHBIX TEKCTax, /laBaTh IMOSICHEHUS TI0 XOAY peIlleHusl 3ajjaud,
KOMMEHTHPOBATh I0/yueHHbIN pe3y/ibTarT;

B Xofie 00Cy>K[jeHUs 3a/laBaTh BOMPOCHI M0 CYIIIECTBY OOCY’KJaemMoi TeMbl,
npo0sieMbl, pelllaeMOl 3a/laud, BbICKA3bIBaTh WM, HalleJieHHble Ha TIOUCK
pellleHrs], COTIOCTAaB/IATL CBOU CYXKJEHHSI C CYXKJEHWSMU JPYTHUX Y4YaCTHUKOB
auvasiora, oOHapy)kKMBaThb pa3jvuve U CXOZACTBO TO3ULIMH, B KOPPEKTHOU (opme
cdhopMy/IIpoOBaTh pa3HOT/IACHs], CBOM BO3paKeHMUS;

TIpe/ICTaB/ISTh pe3y/abTaThl PellieHus 3a/lauM, SKCIiepuMeHTa, UCC/iefoBaHus,
MPOeKTa, CaMOCTOSITe/TbHO BbIOMpAaTh (OpMaT BBICTYIUIEHWS C Y4YETOM 3ajiau
Tpe3eHTaly U 0CO0eHHOCTel ayJUTOPUY;

MOHMMAaTh ¥ UCIIO/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHON W WHAWBHAYaTbHON
paboThl TpH pellleHWHd Y4yeOHBIX MaTeMaTH4yecKuX 3ajiay, MPUHUMATh Lefb
COBMECTHOM JieITe/IbHOCTH, TIJIAHMPOBaTh OPraHM3al[UI0 COBMECTHOW paboThl,
pacripefiesiiTh BU/bI pabOT, OroBapuBaThCs, 0OCY>KaTh TPOLIECC U pe3ysbTaT
paboThI, 0000ITIaTE MHEHHST HECKOIBKUX JTHOZIEH;

y4acTBOBaTh B TPyNNoBbIX ¢opMax paboTel (06CyxmeHus, 0OMeH MHEHHH,
«MO3TOBBIe IITYDMbl» W UWHBIE); BBINOJHATL CBOK 4YacTb pabOTBI
KOOD/IMHUPOBaTb CBOW [JEeUCTBUS C [PYT'MMH YieHaMM KOMaH/[bl, OLIeHWUBaTh
KaueCTBO pe3y/7bTaTa M KayeCcTBO CBOero BK/aZla B OOIMi pe3ysbTaT TI0
KpuTepHsiM, chopMy/IMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

Pery/isaTHBHBIe YHUBEpPCa/IbHbIE yueOHbIe AelCTBUA
CamoopraHusanus:

BBISIB/ISTh TIPOOJIEMBI /711 PEIleHUs] B >KU3HEHHBIX M YUeOHBIX CHUTYyaIrusX,
OPUEHTUPOBATHCS B Pa3/IMUHBIX MOAXO0AAX MPUHATHS pelleHur (MHAUBU/yalbHOe,
rpyNmnoBoe);

CaMOCTOSITeJTbHO COCTaB/ISITh T/laH, aArOpUTM pelleHus 3ajauu (WM ero
YyacTb), BBIOMpATh CIOCOO PpeIleHdsT C YYETOM MMEIOIIUXCS pPecypcoB M
COOCTBEHHBIX BO3MOJKHOCTeH, apryMeHTHPOBaTh W KOPPEKTHUPOBAaTh BapUAHTHI
pellieHni C y4éTOM HOBOW MH(OpPMALIUH.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IeKT:

B/IaJIeTh CIoco0aMM CaMOTIPOBEPKU, CAMOKOHTPOJISI TIPOLiecca W pe3yJbTaTa
pelleHusi MaTeMaTUYeCKOW 3aZjlau, CaMOMOTUBALIUU U peieKCUy;

rpeJiBU/IeTb TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIPU PeIleHWr 3a/jauH,
BHOCUTb KODDEKTHBBI B [IesiTeJIbHOCTh Ha OCHOBe HOBBLIX OOCTOSITENbCTB,
Hal/IeHHbIX OIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;



OLIeHMBAaTb COOTBETCTBUE pe3y/bTaTa [esiTe/IbHOCTH TOCTaB/IeHHON Liesil U
YCJIOBUSIM, OOBSICHSITh IPUUMHBI JOCTHKEHUsI UM HeIOCTY KEHUsI Lie/I, HaXOJUThb
oLIMOKY, ZlaBaTh OL|eHKY MPHUOOPETEHHOMY OTIbITY;

BbIpa)KaTh IMOL[MM TIPU M3yueHUM MareMaThuyeckux 0OBeKTOB U (DaKToB,
[laBaTh SMOLIMOHA/IbHYIO OL|EHKY pelleHus 3a/jauM.

INPEAMETHBIE PE3YJ/IBTATHI

K koHIly 00yueHUs B 7 Kjaacce 00yJaromyics TIOMyUrT C/IeAyrolire TipeJMeTHbIe
pe3yJbTaThl:

Yuc/ia 1 BbIYMC/IeHUA

PaumoHanbHbIe unca.

[TepexoauTh OT OAHOIN (OPMBI 3aIMCH YHCEeN K Apyrou (rmpeobpa3oBhIBATh
JeCITUUHYI0 JpoOb B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B JIeCATUUHYIO, B
YaCTHOCTH B OECKOHEUHYIO /IeCITUUHYIO IPO0B).

Vicnosib30BaTh MOHSATHS MHOXKECTBA HaTYPa/IbHBIX UKCe/I, MHOKeCTBA LieJIbIX
yuces, MHOXXeCTBA pAallMOHA/IbHBIX YMCeJ TPU pelleHWUd 3ajjay, TpOBeJeHUU
pacCy>/ieHuM U [joKa3aTe/lbCTB.

[ToHMaTh U OOBSICHATL CMBIC/T TIO3ULIMOHHOM 3aICH HaTypaJbHOTO YKCJIa.

CpaBHUMBaTh U yIOPsiZI0UMBATh pal{OHA/IbHbIE YMC/IA.

BbInosiHATh, coYeTasi YCTHble U MUCbMEHHble TPUEMBI, apudMeThUUecKue
JIeMCTBUS C PALJMOHAbHBIMU YKC/IaMH, MCI0JIb30BaTh CBOMCTBA UMCe/T U MpaBU/ia
JleMICTBUM, TIPUEMBI PaljMOHA/IbHBIX BbIUMC/IEHUM.

BBINOHATE 1eHCTBUS CO CTENEeHsIMU C HaTypabHbIMU MOKa3aTe/IsMU.

HaxomuTh 3HaueHUs] YMCJIOBBIX BbIDaXKEHUM, COJEp’KalluX palOHaIbHbIe
yucjia W CTeleHW C HaTypaJbHbIM IIOKa3aTesjeM, TMPUMEHSITh pa3HOOOpasHbIe
Croco0bl ¥ TIPUEMBI BBIYUC/IEHUs, COCTaBJ/ISITh U OL|eHWBaTh UMC/IOBbIE BbIDAKEHUS
TIpY pellleHny TPaKTUUeCKUX 3a/ad v 3aZiau U3 Ipyrux yueOHBIX IpeIMeTOB.

OKpyrJsisiTb uMc/la C 3aJ@aHHOM TOUHOCTBIO, a TakKXKe TI0 CMBbICTY
MPaKTUYECKOM CUTyal[Md, BBINOMHATh TPUKUAKY M OLEHKY pe3y/bTaTa
BLIUMC/IEHUM, OI[€HKY 3HaueHWM YMC/IOBbIX BbIpaKEHWH, B TOM UHC/e TIpU
pelleHnM MPaKTUYeCcKuX 3a/jay.

Pemiath TeKCTOBbIe 3a/lauM apudMeTHUeCKuM Crocobom, HCIo/b30BaTh
Tab/UIbl, CXeMbl, UepTeXW, [pyrue CpeAcTBa TIpe/CTaBeHUs [aHHBIX T[IpU
pelleHnH 3a/au.

Pemarh mNpakTMKO-OPUEHTHPOBAHHbIE 3a/laud, CBsi3aHHble C OTHOIEHHWEM
BeJIMUMH, TMPOMNOPLMOHATLHOCTBIO BEJUUMH, TPOLIEHTaMW, WHTePHpeTUpPOBaTh
pe3y/bTaThl pelleHus 3a7au C yUéTOM OrpaHUuYeHHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.



[ enumMocCTs.

JloKa3bIBaTh U TIPUMEHSTh IIPY PeLleHUH 3ajau MPU3HaKkuy JeJIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npru3HaKu Je/IMMOCTHA CYMMbI U TIPOU3BEI€HUS LIe/IbIX UMCe.

PacknazipiBaTh Ha MHOKWTE/IA HaTypasbHbIe YUC/IA.

CB0OOOJHO OIMepUpoBaTh TOHATHUSMU: UYETHOE UHMC/IO, HEYETHOE UHCIIO,
B3aKMMHO IPOCThIE YUCIIA.

Haxogute HambonbIMi 001U Ae/uTeNh U HauMeHbIllee 00lllee KpaTHOe
yuces U UCT0/Ib30BaTh UX MPU PeLleHrH 3a/iad, MPUMeHSITh aJroputM EBkiva.

OnepypoBaTh TIOHSITUEM OCTaTKa [0 MOAY/IK, NPUMEHATh CBOWCTBA
CpaBHEHUU MO MOAYJIIO.

Anredpanueckue BbIpaXkKeHHUS

BoipakeHus ¢ nepeMeHHbIMHU.

Vcrnosib30BaTh anrebpanueckyr0 TEPMUHOJIOTUIO M CHUMBOJIMKY, TIPUMEHSTH
eé B rpoliecce 0CBOeHUs1 yueOHOro MaTepuarna.

HaxomuTe 3HaueHWsi OyYKBEHHBIX BLIDA)KEHUW TPU 3aJaHHBIX 3HAaUEHMSIX
TiepeMeHHBbIX.

Wcnonb3oBaTh  TIOHATHE  TOXAECTBA,  BBIMIOJHATH  TOXIECTBEHHbIE
nipeoOpa3oBaHus BEIpaKeHUM, 0Ka3bIBaTh TOXK/€CTBa.

MHorouseHsl.

BbimosiHSATE  mpeoOpa3oBaHWsS  11€/IOTO  BHIDA)KEHHUSI B~ MHOTOWIEH
TIpUBe/leHreM TI0J0OHBIX C/laraeMbiX, PaCKPbITHEM CKOOOK.

BbinonHaTh [elicTBUS (C/I0)KeHre, BbIUMTaHWe, YMHOXKeHWE) C 0JIHOUYIeHaMU
Y C MHOTOWIeHaMH, MPUMEHSITb (hOPMYJibl COKPaIIEHHOTO YMHOXXeHUs (KBaJipaT 1
KyO CyMMBI, KBaJ[paT ¥ KyO pa3HOCTH, pa3HOCTh KBaJpaToOB, CyMMa M pa3HOCTb
KyOOB), B TOM YMCJie [I/Is1 YIIPOII[eH!s BIUMC/IeHUH.

OcCy1ecTB/ATh pa3oKeHue MHOTOWIEHOB Ha MHOKWTE/NIW C TIOMOILLBIO
BbIHECEHUs 3a CKOOKU OOIT|ero MHOXXUTeJIsI, TPYNIUPOBKM C/IaraeMbIX, MPUMEeHSIs
(opMyJibl COKPAI[EHHOTO YMHOKEHUSI.

[TpuMeHsTH MMpeobpa30BaHUsI MHOT'OUJIEHOB [I7Isl PellieHHs pPa3/InyHbIX 3a7iau
Y3 MaTeMaTWKH, CME)KHBIX MIPeJIMETOB, U3 pealbHOW MPaKTUKU.

Wcnonb30BaTh CBOMCTBA CTeleHeM C HaTypaJbHBIMHU [OKa3aTelasiMu [IJis
1ipeoOpa3oBaHys BLIPaKEHUM.

YpaBHeHMs U HepaBeHCTBA

PemaTe /MHeVHbIe ypaBHEHWSI C OAHOM TepeMeHHOW, MPUMeHsisi MpaBW/Ia
repexo/ia OT UCXOAHOTO YpaBHEHUsI K PaBHOCUJILHOMY eMy. [IpoBepsiTh, sIB/IsieTCS
JIV YMCJI0 KODHEM YPaBHEHHUSI.

[TopbupaTe MpHUMepblI TAap 4YKCesI, SIBJSIONUXCS PpellleHrueM JIMHEeHHOTO
yPaBHEHHUS C ABYMSI [TepeMeHHbIMMU.



CTpouTh B KOODJVHATHOW IJIOCKOCTM TpavK JIMHEHHOrO0 YpaBHEHUS C
[ByMsI TepeMeHHbIMM, II0J/Ib3ySICb TrpauKOM, IPUBOAUTH IPUMEphI pelleHUs
ypaBHEHMUSI.

PeraTte crucTeMbl ByX JIMHEWHBIX YPaBHEHUU C iByMsI [IepEMEHHBIMU, B TOM
yKcsie rpauuecku.

CocraBniATh U pellaTh JIMHEMHOe YypaBHEHWe WM CUCTeMY JIMHEUHbIX
yPaBHEHM 1O VYC/JAOBUIO 3a/lauyd, WHTEpPIPETUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lau¥ M0Jly4YeHHbIN pe3yJbTar.

DyHKIUU

KoopauHatbl u rpaduku.

M306paxkaTh Ha KOOPAMHATHOMN MPSMOI TOUKH, COOTBETCTBYIOLL[ME 3aJlaHHbIM
KOOp/IMHAaTaM, JIyud, OTPe3KH, UHTepBaslbl, 3alIUChIBATH UMC/I0BbIE IPOMEXKYTKH Ha
anrebpandeckoM si3bIKe.

OTmeuaTh B KOOPAUHATHOM IJIOCKOCTH TOYKH 10 3a/laHHBIM KOOp/IMHATaM.

DYHKILUH.

Ctpoutb rpaviku JIMHEeWHBIX (DYHKLMM.

OnuceiBaTb C TIOMOLIbKO (YHKLMKA M3BEeCTHble 3aBUCHMOCTU MEXIy
Be/IMUMHAaMU: CKOPOCTb, BpeMsl, pacCTOsIHWe, LleHa, KO/JIWYeCcTBO, CTOUMOCT,
MIPOM3BOJUTE/ILHOCTD, BpeMsi, 00béM pabOoTHhI.

HaxoguTe 3HaueHre (DyHKLMM 10 3HAUEHHUIO e€ apryMeHTa.

[TonumaTh rpaduueckuii crioco0 TpeAcTaB/ieHUss U aHaau3a MHQOpMaLWH,
V3BJIeKaThb U UHTEPNPeTMPOBaTh UH(POPMALMIO U3 IPaQUKOB peasbHbIX MPOLIeCCOB
Y 3aBUCUMOCTEH.

Vcrionb3oBaTh CBOUCTBA (PYHKLUM [/ aHaiu3a rpapuKOB peasbHbIX
3aBUCUMOCTeN (Hy/M (YHKUMH, TMPOMEXYTKM 3HAKOMNOCTOSIHCTBA (DYHKLMY,
MPOMEXYTKU BO3pacTaHusi U yObiBaHUS (YHKLMHK, Haubosiblllee U HavMeHblilee
3HaueHus1 (PYHKLMK).

Vcrionb3oBaTh rpaukKu /11 UCC/Ie0BaHUS MMPOLIECCOB M 3aBUCUMOCTEM, TIpU
pellleHnH 3a/iau U3 PYTUxX yueOHbIX MPeJMETOB U peaibHON XKU3HU.

K koHIly 00yueHus B 8 Kacce 06yJaromyiics TIOJMyUUT C/IeAYIOIre TIpeIMeTHbIe
pe3yJ/bTaThl:
Yuc/ia 1 BbIUUC/IeHUA
WppaumoHanbeHble yncia.
[loHuMaTe M WCM0J/Ib30BaTh TMIPe/CTaB/JeHUsI O pacClIUpPeHUrd UKCJIOBBIX
MHO>K€eCTB.
CB00O/IHO OTIepHPOBATh TTOHATHUSIMU: KBa/IpaTHLIM KOPeHb, apudMeTUUeCKUM
KBaJIpaTHbIM KOPeHb, UPPAlIMOHA/IbHOE UMCJI0, HAXO/IUTh, OL[eHUBaTh KBaJpaTHHIE
KOPHH, UCTIONB3ysl  TIpU  HeOOXOJUMOCTU  Ka/IbKYJ/ISTOP, BBITIO/THATh



npeoOpa3oBaHusl BBIDA)KEHUH, COJepKaIliuX KBaZipaTHble KOPHH, WCIIOMb3YS
CBOKCTBA KOPHEH.

Vcrionb30oBaTh Haya/bHble TPEJCTaB/I€HHSI O MHOXKECTBE [1eMCTBUTEJbHBIX
quces JJisi CpaBHeHUsl, OKPYTJIEHUSI U BbIUMC/IEHUM, N300pakaTh AelCTBUTe/IbHbIe
yKc/ia TOUKaMU Ha KOOPAWHATHOM TIPSIMOM.

Vcriosib30BaTh 3amucu OOJBIIMX Y MaJibIX YKUCeI C TOMOIIBI0 AeCITUYHBIX
npobeil 1 cremeHeit uncia 10, 3amucbiBaTh M OKPYTJ/ISITh UWC/IOBble 3HAUeHUS
peasibHbIX BEJIMUMH C UCI0J/Ib30BaHUEM Pa3HbIX CUCTEM U3MepeHHUHN.

[ enuMocCTs.

CBoOOAHO oOmMepupoBaTh TIOHATHEM OCTaTKa TI0 MOAY/I0, TPUMEHSTh
CBOMCTBA CPaBHEHUM MO MOAYJIIO, HAXOJUTh OCTAaTKKU CyMMbI Y TIPOM3BEJEHUS 10
JAHHOMY MOZYJIFO.

AnredpanuecKne BbIpaXKeHHSA

IpobHO-paloHa/IbHbIe BbIDAyKEHUSI.

Haxoautb momycThMble 3HaueHWsI TlepeMeHHbIX B JpOOHO-palMOHa/bHBIX
BbIP@KEHUSIX.

[TpyMeHSTb OCHOBHOE CBOMCTBO pal[OHATBLHOU JPOOH.

BrinonHATE TIpUBeieHHe anreOpanueckux Apobei K 00ieMy 3HamMeHaTeslto,
CJI0KeHUe, YMHOXKeHUe, fiejieHue ajireOpanueckux po0Oei.

BBINOMHATL TOX/IeCTBeHHbIe TTpeobpa30BaHus PAllOHAIbHBIX BhIPDAYKEHU.

[TpuMeHsTH MpeoOpa30BaHUs BhIPAXKEHUN [I/Is PellieHusT Pa3/IMYHbIX 3a7au U3
MaTeMaTHKH, CMe>XHbIX ITPeMEeTOB, U3 PeaibHOM MTPAKTUKU.

CrerneHu.

[IpuMeHATb TOHSTUE CTeleHu C LeablM T[l0Kas3areseM, BbITIOJHATh
nipeoOpa3oBaHys BEIpAKEHUM, CO/IePrKall[iX CTeTleH! C 1[e/IbIM TToKa3aTe/ieM.

VppauyioHaibHbIe BbIpaykeHUs.

HaxoauTth fomycTHUMble 3HaueHUs lepeMeHHbIX B BbIpaXKeHUSIX, COJieprKalliux
apu(pmMeTHyeCcKre KBaJipaTHble KOPHHU.

BroimosiHsATeE mpeobpa3oBaHWsi WpPALMOHANBHBIX BLIPKEHHUM, HWCIOJIb3YS
CBOKCTBA KOPHEM.

YpaBHeHus U HepaBeHCTBa

Pemathb kBajipaTHbIe YypaBHEHUSI.

Pemath JpoOHO-paliioHa/IbHbIE YDABHEHMUS.

PelaTh /MHelHbIe ypaBHEHUsl C T[lapaMeTpamMM, HeCJO0)KHble CUCTEMBI
JIMHEMHBIX yPaBHEHU C apaMeTpamH.

[IpoBogWTh HCCIe0BaHUSI YPaBHEHUU U CUCTEM YpPaBHEHWU, B TOM UUC/Ie C
npuMeHeHWeM rpaduuecKux TipeficTaB/ieHUMld (ycTaHaB/ivWBaTh, HMeeT JIU
ypaBHEHME WM CHUCTeMa YpaBHEHUW pelleHus, eC/id UMeeT, TO CKOJbKO, U
ripouee).



[TepexoauTh OT C/IOBECHOM (hOPMY/IMPOBKH 33JauM K eé anrebpandecKkou
MOZle/Id C TIOMOLLBIO COCTaBJIeHUsl ypaBHEHUS W/IM CUCTeMbl ypaBHEHWH,
VHTEePNpPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauM [MOTyUEHHbIN pe3yJ/IbTarT.

[IpyMeHATh CBOMCTBAa YWCJIOBBIX HEPABEHCTB /i1 CPAaBHEHUS, OLIEHKH,
pellaTh JIMHEKHble HepPaBeHCTBa C OJHOM IepeMeHHOM M WX CUCTeMbl, [laBaThb
rpaMueckyr0 WIIHOCTPaLdl0 MHOXXeCTBa pelLleHWM HepaBeHCTBA, CHUCTeMBI
HEpaBEeHCTB.

DyHKIMH

[ToHrMaTh ¥ KCI0/Ib30BaTh (DYHKLMOHA/IbHBIE TOHATHSI U SI3bIK (TEPMUHBI,
CUMBO/IMYecKre 0003HaueHus), OTpejeNiATh 3HaueHWe (QYHKLUU T0 3HAueHWIo
aprymeHTa, Orpeze/isiTb CBOMCTBA (PYHKLMU M0 eé rpaduky.

Crtpouthb rpauky (pyHKL[MH , ONKCHIBATH CBOMCTBA UMCIOBOW (PYHKLIMU 10
eé rpaduKy.

K koHIly 00yueHHs B 9 Kjacce 00yJaromyiics TIOMyUrT C/IeAyIOIre TIpeIMeTHbIe
pe3yJ/bTaThl:

Yuc/ia 1 BbIYUC/IeHUA

CB00OO/IHO oOrepupoBaTh TOHATUSIMU: KOPeHb N-U CTerneHH, CTeleHb C
palMOHabHBIM TIOKa3aTejieM, HaXOAWTb KODeHb Nn-h CTeleHW, CTeneHb C
parjMoOHa/ILHLIM TI0Ka3aTe/leM, WCIO/b3ysl TMPH HeoOXOAMMOCTH KaabKYJ/IsATop,
TIPUMEHSTh CBOKWCTBA KOPHS N-U CTENEeHU, CTENeHU C PALlMOHAJ/IbHBIM TTOKa3aTesIeM.

Wcnonb30BaTh MOHATHE MHOXKECTBA JAEMCTBUTE/bHBIX UMCe/ TIPU pelleHur
3a/ia4, TIPOBeJIEHUU PaCCYXKJeHUN U JOKa3aTeTbCTB.

CpaBHUMBaThb M yIOPSIOYMBATh [IeUCTBUTENbHbIE UWUC/IA, OKPYIJISThb
JIeUCTBUTE/IbHbIE UKCIIA, BBIMOJHATL NPUKUAKY pe3y/bTaTa BbIUMC/IEHUH, OLIEHKY
YMC/IOBBIX BbIPa)KEHUU.

AnredpanueckKue BbIpaXKeHHUSA

CB00OOIHO OMepupoBaTh IIOHATHEM KBAJpaTHOTO TPEXUIeHa, HaXOAWUThb
KOPHM KBaJJpaTHOI'O TPEXUJieHa.

PacknazipiBaTh KBaZJpaTHBIA TPEXU/IEH Ha JIMHEMHbIE MHOXKUTEH.

YpaBHeHus U HepaBeHCTBa

Pemate /vHelVHble W KBaJipaTHble ypaBHEHUs, YpaBHEHMWs, CBOASIIMECS K
HUM, APOOHO-paIjMoHa/IbHbIE YPaBHEHMS.

PelliaTh HeC/I0)KHbIe KBaZIpaTHbIE YPaBHEHUs C [TapaMeTpPOM.

Peliath /MHeliHbIe HepaBeHCTBA, KBaJpaTHble HEPaBEHCTBA, WCMOJIb30BaTh
MeTOJI WHTEPBajoB, M300pa)kaThb peIlleHWe HePaBeHCTB Ha UMC/IOBOM IIPSIMOM,
3aMyChIBaTh pelleHre C MIOMOLLBI0 CUMBOJIOB.

PellaTh cucTeMbl [BYX JMHEWHBIX ypPaBHEHUM C [IByMsI TlepeMeHHbIMU U
CUCTeMbI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHE He SIB/ISIETCS TUHEUHBIM.

PeriaTe HeC/10’)KHbIE CUCTEMbI HEJTMHEUHBIX YDaBHEHUM C TTapaMeTPOM.



[TpyuMeHsITH METO/bl PABHOCU/ILHBIX TTPeobpa3oBaHuii, 3aMeHbI TepeMeHHOM,
rpadrueckoro MeToza Mpu pellleHUU ypaBHeHUH 3-U U 4-1 CTereHei.

PemaTb  cucTeMbl JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BK/IFOYAIOLI[Me KBA/[paTHOE HEPaBeHCTBO, U300paXkaTb pelleHrne CUCTeMbI
HEepaBeHCTB Ha YKMCJIOBOM MPSIMOM, 3alTMChIBATh pellieHre C IIOMOLLbI0 CHMBOJIOB.

Pemars ypaBHeHus, HepaBeHCTBA W UX CUCTeMbl, B TOM YHUC/Ie C
OrpaHUYeHUsIMH, HarlpUMep, B Lie/IbIX UHC/IaXx.

[IpoBogWTh HCCIe0BaHUSI YPaBHEHUU U CUCTEM YpPaBHEHWUU, B TOM UUC/Ie C
NpYMeHeHreM rpauueckKux IpefcTaBjieHui (yCcTaHaB/AMBaTb, UWMeEET JIM
ypaBHeHHe WM CUCTeMa YPaBHEHMM peLleHus, eC/id HMeeT, TO CKOJIbKO, U
ripouee).

Pemiate TeKCTOBble 3ajjaud anrebpanueckuM Croco0oM C  TOMOIIbIO
COCTaB/IeHUs] YypaBHEHUI, HEPABEHCTB, UX CUCTEM.

Vicnosib30BaTh ypaBHEHUsl, HEpaBeHCTBA U MX CUCTEMbI I COCTaBJ/IeHUS
MaTeMaTHUYeCcKOM MoO/jle/ld pealbHOM CUTyalMd WIA T[PUKIAZHOM 3ajlaud,
VHTEepHpPeTUPOBaTh MOJIyYeHHbIe Pe3yJbTaThl B 38/JaHHOM KOHTEKCTe.

YucnoBble N0C/1e0BaTe/IbHOCTH M IPOrpeccuu

CB000/IHO OrMepupoBaTh MOHATUSAMU: 3aBUCUMOCTb, (QYHKLMS, Trpaduk
byHKIMM, TpsiMasi  TIPOTMOPLMOHATLHOCTb, JIMHeWHass (yHKuus, obpaTHas
TIPOTIOPLIMOHAIBHOCTB, MapaboJia, rurepbosia, KyCOuHO-3aZjaHHast QyHKLIYSI.

WccnenoBath (PyHKIMIO 10 eé rpaduKy, yCcTaHaBAMBATh CBOMCTBA (yHKLIWMA:
obsiacTb ompejiesieHUs, MHOXKECTBO 3HaueHWM, HYIM (YHKLUH, TIPOMEXYTKU
3HAKOTOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHuss U yObiBaHHS, UYETHOCTb W
HEuETHOCTh, HauboJiblllee ¥ HaMeHblllee 3HaUeHUs], aCUMITTOTHI.

Pacrio3HaBaTk KBaJpaTUUHYHO (YHKLMIO IO (popMyJie, IPUBOAUTH TPUMEPbI
KBa/IpaTUUHBIX (DYHKLMI U3 peanbHOM )XU3HH, (PU3UKH, TeOMEeTPUU.

OrnpezieniATh MosiokeHue rpaduka KBaJipaTUYHOW (DYHKLIMM B 3aBUCUMOCTHU
OT eé KO3()(PULIMEHTOB.

CrpouTh rpaukK KBaJpaTWYHOM (PYHKLUM, OIHWChIBaTh  CBOMCTBA
KBaJpaTUYHOM (DYHKLIMM 110 e€ rpaduKy.

Vcrionb30BaTh CBOMCTBA KBaZIpaTUUHOW (PYHKLMY [JI peLleHus 3a/ay.

Ha npumepe kBazgpaTuuHOM GyHKLMU CTpoUTh Tpadvk dyHKUuU y =df(kx +
b) + ¢ c momotipto rpeobpa3oBanHuii rpadvika GyHKIMN Y={(X).

VnmocTpyupoBaTe C IOMOLBI0 TrpaduKa peanbHYI 3aBUCMMOCTb WU
TIPOLIECC T10 UX XapaKTePUCTUKAM.

Apujdmernueckas 1 reoMeTpruUecKas Nporpeccuu

CB000/IHO OTIeprpOBaTh MOHATUSIMU: T10C/IeI0BaTe/IbHOCTh, apudMeThyecKast
Y reoMeTpryecKasi Iporpeccum.



3aZiaBaTh TIOC/E€/I0BAaTeIbHOCTH Ppa3HbBIMU  CIOCO0AMM:  OIMMCaTeTbHbIM,
TabJIMYHBIM, C TIOMOII[bI0 (HOPMYJIbI N-TO UieHa, peKypPPeHTHBIM.

BLITIOSTHATE ~ BBIUMC/EHWS] C  HCIOJAb30BaHHEM (OpMy/a n-ro  ujeHa
apr(MeTHUeCKOUW 1 TeOMEeTPUUYECKOU ITPOrpPecCrii, CYMMBI ITEPBBIX N U/IeHOB.

V300pakaTh wieHbI TI0C/Ie[JOBATeIbHOCTA TOYKaMHd Ha KOOpPJAWHATHOMN
TIJIOCKOCTH.

Pemmath 3a7iauu, CBsi3aHHBIE C YKMC/JIOBBIMHU I10C/I€[JOBATE/ILHOCTSMUA, B TOM
yrcsie 3a/laud U3 pealbHOM »KU3HHU (C MCTI0b30BaHUEM Ka/IbKY/ISATOpPa, I[H(MPOBBIX
TeXHOJIOTUI).

PacriosHaBaTh ¥ TIPUBOAMTH TpHUMePbl KOHEYHbIX U 0OeCKOHEeuHBIX
ToC/Ie/OBaTe/IbHOCTeH,  OTpaHUYEHHBbIX  I0C/IeZ0BaTe/IbHOCTEH, MOHOTOHHO
Bo3pacTaromux (yObIBaroL[MX) TIOC/Ie[0BaTeIbHOCTEH.

VimeTh mipe/icTaB/ieHre O CXOAUMOCTH TI0C/IeI0BaTeTbHOCTH, YMEeTh HAXOUTh
CyMMYy 0eCKOHEUHO yOBIBAOITeH reOMeTpUUeCKOM IPOrpecCuH.

[TprMeHSTb MeTO/l MaTeMaTHUeCKON MHIYKI[UH TIPY PellleHrH 3ajau.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KJIIACC
KoimnuecTBo uacoB O/1eKTpPOHHbIEe
Ne (udposBbie)
wn HaumeHnoBanue Pa3/es10B U1 TeM NpPorpaMmsbl Beero K()HTpof[],H[,]e l'[paKTp]qe(;Kne o 6pa3OBaTean1>1e
paboTbI paboThI pecypcn1
1 UK CJIA 1 BEIUNCJIEHU. PaijyoHanbHbie 1 1
yucsa (MOBTOpPeHUe)
2 OYHKIWN. Koopaunatse! ¥ rpaduku. @yHKLKN 17 1
3 AJITEBPANYECKUE BbIPAJKEHVSA. 7
BripakeHus Cc nepeMeHHbIMU
4 YPABHEHMA I CUCTEMBI YPABHEHMNIA. 10 1
JIvHeliHble ypaBHeHUs
c UNCJIA 1 BBIYNCJIEHU . Crenens ¢ 6
HaTypa/bHbIM I0Ka3aTeseM
5 AJITEBPANYECKUWE BBIPAKEHNS. 73 1
MHorousieHsl
7 AJITEBPANYECKUWE BbIPAJKEHVS. 14 1
@DopMyJibl COKPaLEHHOTO0 YMHOXXEeHHUS
YNCJIA U BBIUMCJIEHUSA. [lenumocTb 10
OYHKUWMN. JlvneliHas GyHKLMS 16 1
10 YPABHEHMA I CUCTEMEI YPABHEHMUIA. 14 1
CucreMbl TMHENHBIX YpaBHEHNUH
1 [ToBTOpEHUE, 0000IIeHNe, CUCTEMATH3ALIUS 3 1

3HaHUN




OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0
8 KVIACC
KoymmuecTBo uacoB O/eKTpoHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne m/m MPOrpaMmbI Bcero Kontponbrel TpakTuueckue oOpa3oBare/IbHbIE
e padoTbI padoThI pecypao!
1 YPABHEHNMSA U HEPABEHCTBA. 28 1
HepaBeHctBa
5 YNCJIA " BBIUUCJIEHWA. KBaapaTHbIii 26 1
KOpeHb
3 YPABHEHUWSA 1 HEPABEHCTBA. 2 1
KBagpaTHbie ypaBHeHUs
4 AJITEBPAVNYECKUE BBIPAJKEHUS. 196 1
IIpo6GHO-palMoHabHbIE BHIPAKEHUS
c YPABHEHNSA U HEPABEHCTBA. 57 1
IIpo6GHO-paloHabHbIE ypaBHEHMUS
6 OYHKIUNU 22 1
7 AJITEBPAVYECKUE BBIPAJKEHUS. 23
Crenenu
8 YNCJIA Y BBIUUCJIEHUSA. JenmumocTthb 11 1
9 [ToBTOpeHMe, 060011eHNE, 15 1

CHCTeMaTH3al[1s 3HaHUM




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 204 8 0
9 K/TACC
KosnuecTBo yacos JJIeKTPOHHBbIE
Ne HaumveHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
n/n NMpOrpaMMblI Bcero KoutposeHbt TpakTuyeckue oOpa3oBare/ibHbIE
e paboTbI paboThI
pecypchbl
1 OYHKLIUN 31 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBazppaTHbIe HepaBeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. 3 1
YpaBHeHUs1, HEPaBeHCTBA U UX CUCTEMBI
4 UM CJIOBBIE ITOCJIEAOBATEJIBHOCTU 35 1%
N ITPOI'PECCHUU
5 AJITEBPAMYECKUWE BBIPAXKEHUS. 15 1
CrerneHb C paljMOHa/IbHBIM T0Ka3aTeneM
YPABHEHUSA 1 HEPABEHCTBA.
6 WppauyoHanbHble ypaBHeHUs | 10 1*2
HepaBeHCTBa
7 TPI/IFOHS)METPI/IUIECKI/IE OYHKLUUN 1 57 1%
X CBOVCTBA
8 HOBTOPEHHG, 0006111eHMe, CUCTeMaTU3aIus 40 1%
3HaHUU
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 204 12 0
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