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Anrebpa sBAsieTCS OJHMM M3 OMOPHBIX KYPCOB OCHOBHOTO 00Ijero obpa3oBaHMs: OHa
obecrieunBaeT M3yueHHe APYTUX AWUCHUTUIMH KaK eCTeCTBEHHO-HAYYHOT0, TaK ¥ TYMaHUTapHOTO
IIVUK/IOB, e€é OCBOeHHe HeoOXOAWUMO /s TPOZO/DKeHHs 00pa3oBaHUSI M /i ITOBCEJHEBHOMN
Xu3HU. Pa3BuTHe y 00yuaroIuXcsi HAYYHBIX TMPeACTaB/JIeHUNA O MPOUCXOXKIEHUH U CYL[HOCTU
airebpanyeckux abcTpakuui, crocobe OTpakeHUsi MaTeMaTUueCcKoW HayKoW sIBieHUM WU
NPOLIeCCOB B TpUpPOJie M OOIecTBe, PO/ MaTeMaTHUeCKOro MO/Ie/IMPOBaHUsl B HAyYHOM
TO3HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMHUPOBAHHIO HAYUHOTO MHUPOBO33DEHHsI U KaueCTB
MBIIIJIEHUs, HeOOXOAUMBIX [/I afianTaliil B COBpeMeHHOM Lv¢poBoM obijectse. V3yueHne
anredpbl obecrieunBaeT pa3BUTHe yMeHHUsT HaOJFOaTh, CDABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeObyeT KPUTHUHOCTA MBIIIIEHHs], CIIOCOOHOCTM apryMeHTHMPOBAaHHO OOOCHOBBHIBATH CBOM
JIeliCTBYs, BBIBOJBI, (DOPMYJ/IMPOBaTh yTBepxeHus. OcBoeHHe Kypca aireOpel obecrieurBaer
pa3BUTHe JIOTUYECKOTO MBIIIeHNs OOYYalolUXCs: OHW UCIOJ/b3YIOT JedYKTUBHbIE U
WH/[YKTUBHBIE PacCy>KJeHus, 0000IIeHne U KOHKPeTH3allyio, abCTparupoBaHUe W aHaJIOTHIO.
OG6yueHue anrebpe TipejriosiaraeT 3HAUMTENbHBII OOBEM CAMOCTOSTE/BHOU [esITeIbHOCTH
00yuaroIMXCcsi, TI03TOMY CaMOCTOSITeJIbHOE pelleHWe 3aiau  OOyYaloIMMUCS  SIBJISIETCS
peanu3aryeii 1esTelTlbHOCTHOTO TIPUHLMIIA 00yUeHusI.

COJEPXAHUVE OBYYEHUA
7 KITACC

Yucia v BEIUMC/TIeHUs

ParjvonansHele urcia. CpaBHeHUe, YIOps/jourMBaHre U apudMeTHueckue AerCcTBUS C
paLMOHa/IbHBIMU YhC/iaMu. YK cIoBas rpsiMasi, MOZAYJ/Ib YMCJIa.

CrerneHb C HaTypa/bHbIM TIOKa3aTeJleM W e€ CBOMCTBA. 3alvChb 4ucja B JIeCITUUHOU
MO3ULMOHHOM CUCTeMe CUHC/IEHUS.

PerieHne TEeKCTOBBIX 3a/lau apudmMeTHuyeckuM criocobom. PelrieHue 3aziau w3 peasbHOM
MPAaKTUKA Ha YacTH, Ha ApoOH, Ha TIPOLEHThI, MPUMeHeHHe OTHOILIEHWM W TIPOTOPLUN MpH
pellleHnH 3a/iay, pellieHre 3a7iau Ha JBW)KeHUe, paboTy, TIOKYTIKH, HaJIOT .

HenmnumocTs 1enbix urcen. CBOMCTBA J@UMOCTH.

[IpocTelie 1 cocTaBHbIe yncaa. YETHbIe U HeUBTHbIe uKcia. [Ipu3Haku JenmMMocTy Ha 2, 4,
8,5, 3,6,9, 10, 11. [Ipr3HaKku JeTMMOCTA CyMMBbI U TIPOU3BEEHUS Le/IbIX UUCesI TIPU peLleHnH
3a/1a4 C MPaKTUYeCKUM COJiepKaHHEeM.

Haubonbimuii obimumii fieuTeslb 1 HavMeHblllee o0lljee KpaTHOe ABYX uuces. B3auMHO
MpOCThIe uncaa. Anroputm EBkiva.

Henenue c octaTkoM. ApudMeTruecKue oriepaljiy Hajl OCTaTKaMH.

Asnredpanuyeckue BbIpaKeHHSA

BelpaxkeHue € repeMeHHbIMU. 3HaueHHUe BbIpa)KeHUs C repeMeHHbIMU. IIpescraBiieHue
3aBUCUMOCTH MeXKIy BeJTMUMHaMU B BHUZie POPMY/IbL.

ToxgectBo.  ToxaecTBeHHble — TipeoOpa3oBaHUs — anreOpavyecKUX  BbIpayKeHUH.
[oka3aTe/ibCTBO TOX/ECTB.

OpHounensl. OfHOW/IeH cTaHAapTHOro BUza. CTeneHb OJHOYIEHa.

MHorounensl. MHorousneH craHgapTHoro Buza. CreneHb MHorowieHa. CriokeHue,
BbIUMTAHME, YMHOKEHHWe U [lefieHHe MHorouieHoB. [Ipeobpa3oBaHue I1e/Ior0 BbIDaKeHUs B
MHorousieH. Kopau MHOrousnesa.



@®opMysibl COKpAILLIEHHOIO YMHOXKEHHs: KBaZipaT CyMMbl M KBaJjpaT pPa3HOCTU [IBYX
BBIDAKEHHH, KyO0 CyMMbl M KyO pa3sHOCTM [JBYX BBIP@KEHHH, Pa3HOCTb KBaIpaTOB JIBYyX
BBIDA)KEHWH, TIPOU3BeJileHre Pa3HOCTH M CyMMBI /IByX BBID@XEHHWM, CyMMa M pa3HOCTb KyOOB
JIBYX BbIp&)KeHUM.

Pa3no)keHre MHOrOu/ieHa Ha MHOXKUTe/U. BbiHeceHuWe 0OIero MHOXKUTeJSI 3a CKOOKM.
Metog, TpyNITUpPOBKH.

YpaBHeHMs 1 HepaBeHCTBa

YpaBHeHne c opgHou nepemeHHoM. KopeHb ypaBHeHus. CBOMCTBA ypaBHEHUM C OJHOMN
repeMeHHOI. PaBHOCH/IBHOCTb YpaBHeHHI. Y paBHeHMe Kak MaTeMaThuecKasi MoZie/lb peajbHOMN
CUTYyaL1H.

JInHeliHOe ypaBHeHMe C OJHOM IepeMeHHOM. UKC/I0 KOpHeW JIMHeWHOrO0 ypaBHEeHUS.
PemmeHne TeKCTOBBIX 3a/ay C I[IOMOLIbIO JIMHEHMHBIX YpaBHeHUW. JIMHelHOe ypaBHeHUe,
cojieprkailiee 3HaK MOZYJIS.

YpaBHeHWe C [BymMs IlepeMeHHbIMM. ['pauK JIMHEMHOro YypaBHeHUSI C [BYMs
riepeMeHHbIMU. CUCTeMbl JIMHEeWHBIX ypaBHEHHWH C ABYMs fepeMeHHbIMU. ['paduueckuii MeTos
pellleHHs] CUCTeMbl JIMHEWHBIX ypaBHEHUH C IByMsi IlepeMeHHbIMU. PellleHne cucTeM JTMHEeHHBIX
yPaBHEHUW C /IByMsl NlepeMeHHbIMU MeTO/IOM TMOJCTaHOBKM M MeTOZoM cioxeHus. Cucrtema
[IBYX JIMHEMHBIX YPaBHEHUH C IByMsl lepeMeHHbIMU KaK MO/ie/Ib PeaslbHOM CUTYaLuH.

DOyHKINH

Koopaunara Toukyv Ha mpsmoi. Uuc/ioBble MPOMeXYTKU. PaccrosiHMe Mexzay [ByMs
TOYKaMU KOOP/AUHATHOM TIPSIMOIA.

[TpsimoyronbHasi cucremMa KoopjuHar. AGcuycca ¥ OpAvMHAaTa TOYKM Ha KOODJUHATHOM
nockoctu. Ilpumepbl rpadukoB, 3a/aHHbIX (opmysnamu. YUreHue rpadUKOB peanbHBIX
3aBUCUMOCTEM.

@DyHKI[MOHa/IbHbIE 3aBUCMMOCTH MeXAy BenruvHamMu. [lToHsTre (QyHKIMU. DyHKIUSA Kak
MaTeMaTH4ecKasi MOJiesib peanbHOTO mporecca. ObmacTb ompezeneHus U 00/1aCTh 3HAUEHUN
¢yukipm. Criocobwr 3aanus GyHKUuK. ['paduk dyHkiun. [ToHATHS MaKCMMyMa U MUHUMYMa,
BO3pacTaHus ¥ yObIBaHUS Ha MPUMepax peasbHbIX 3aBUCUMOCTEH.

JIuHeliHas QyHKUMS, eé cBorcTBa. I'paduk muHeitHOW QyHKUMU. ['padmk pyHKumMH y = [X|.
KycouHo-3az1aHHble (PyHKLIMU.

8 KVIACC

Yucia v BbIUMC/TIeHUs

KBazpaTHbie KOpHU. ApudMeTHueCKUl KBaZlpaTHbIM KOpeHb M ero CBoucTBa. [loHsiTHe
VMppALMOHAILHOTO uucaa. JelCTBUsi C WppalMoOHa/JbHbIMUA urciaMu. CBOWMCTBa JeHCTBUN C
YMppaLyOHa/JIbHBIMU Yic/iaMu. CpaBHeHKe UPPALMOHA/IbHBIX UKCeJl.

[IpencraBieHus 0 paClIMpeHUsIX YMC/I0BbIX MHOXKeCTB. MHOKeCTBa HaTypaslbHbIX, L|ebIX,
paLMOHaNbHBIX, AeUCTBUTETbHBIX urcern. CpaBHeHue urcer. YHUcIoBble MPOMEXYTKH.

HetictBust ¢ ocratkamu. OctaTKu crereHeidl. [IprMeHeHHe OCTaTKOB K peIleHUI0
YPaBHEHHWH B LIeJIbIX YMC/IaX U TEKCTOBBIX 3aZau.

Pa3Mepbl OOBEKTOB OKDY>KAlOI[Er0 MUPA, [JIUTETbHOCTb TIPOIIECCOB B OKPY>KarolieM
mupe. CTaHJapTHbIA BUJ YMCIIA.

Asredpanuyeckuie BbIPaKEHHUSA



Anrebpanueckasi poOb. [lomycTrMble 3HaUeHHs TIepeMeHHbIX B POOHO-parjiOHaIbHBIX
BbIpa)keHUsIX. OCHOBHOE CBOWCTBO anrebpanueckoii pobu. CrioykeHue, BEBIUUTaHUE, YMHOXXEHHE
U JlesieHre anrebpandeckux Apobeid. BrieneHue 1ie10i yacTu anrebpanveckoy 1poou.

ParvoHanbHble  BbIpaKeHWsl.  TOXKAeCTBeHHble — TpeoOpa3oBaHMsI — palMOHAIbHBIX
BbIP&KEHUM.

[JomnycTumble 3HaueHWs TepEMEHHbIX B BLIDAKEHUSIX, COJepKalluxX apumeThuecKrie
KBaJpaTHble ~ KOpHH. To)K#ecTBeHHble  TpeoOpa30BaHUs  BbIDAKEHUM,  COZeprKalux
apuMeTHUYeCcKre KBaJpaTHble KOPHHU.

CrereHb C 1ie/IbIM TIOKa3aTesieM M eé cBoicTtBa. [IpeoOGpa3oBaHue BBIpaKEHUH,
COJieprKalux CTereHu.

YpaBHeHus ¥ HepaBeHCTBA

KBagparHoe ypaBHeHHe. Popmyna KOpHeil KBa/ipaTHOTO YypaBHeHHsi. KosnyecTBO
JIeVCTBUTE/IbHBIX KOPHel KBaJpaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHusi, CBOIMMbIe K
JIMHEMHBIM ypaBHEHHSIM WAM K KBaJpaTHbIM ypaBHeHHsIM. KBajpaTHoe ypaBHeHHe C
rnapameTpoM. PellleHrie TEKCTOBBIX 3a/iau C OMOLLbIO KBaJipaTHbIX YPaBHEHU.

[Ipo6GHO-paLiioHanbHble  ypaBHeHUsl. PelleHre /IpOoOHO-paljMOHA/BHBIX — YPaBHEHHH.
PemeHre TEKCTOBBIX 33/lad C TIOMOIIBIO /IPOOHO-PAl[MOHANBHBIX ypaBHeHuWH. I'paduueckas
VHTepIrpeTalLys ypaBHeHU! C JBYMsl IlepeMeHHbIMHU.

YucnoBsle HepaBeHCTBA. CBOMCTBA UMC/IOBBIX HEPABEHCTB.

HepaBeHnctBo ¢ mnepemenHoil. CTporve U HecTporue HepaBeHCTBa. CriokeHWe U
YMHO)KeHHe UHUC/IOBBIX HepaBeHCTB. OlleHMBaHWe 3HauyeHHs BbIpa)keHUs. [loKa3aTenbCTBO
HEpaBeHCTB.

[ToHsiThe O pellleHWd HepaBeHCTBAa C OJ[HOM TiepeMeHHOW. MHOKeCTBO pellleHU
HepaBeHCTBa. PaBHOCU/IbHbIE HEPaBEHCTBA.

JInHeliHOe HepaBeHCTBO C OJHOM IepeMeHHOW M MHOJKeCTBa ero peuleHud. Pemenne
JIMHEUHBIX HepaBeHCTB C O4HOW NepeMeHHOM. CUCTeMbl M COBOKYITHOCTH JIMHEWHBIX HEPaBEHCTB
C O/IHOW TepeMeHHOM. PellieHre TEKCTOBBIX 3a/jau C MOMOILbIO JTMHEHHbIX HepaBeHCTB C O/IHOU
repeMeHHOM.

DyHKIUHU

OO6sacTh ompe/ieieHHsT U MHOXKeCTBO 3HaueHuH (QyHKumu. CriocoObl 3afiaHust GyHKIH.
I'padvk dyHkiuu. UreHue cBoicTB (QyHKLMU 10 eé rpaduky. IIpumMepsl rpa@ukoB QyHKLIWH,
OTpa’KaroIMX peasbHble POLIeCCHI.

JIuneiiHast pyHKIMsA. PYHKIUH, OMUCHIBAOLIME TIPSIMYIO ¥ 00paTHYFO IMPOMOPLIMOHA/IBHBIE
3aBUCUMOCTH, UX TPapUKH.

®yukiuu y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [X| u ux cBoiictea. KycouHo-
3a/jaHHble (QyHKLUH.

9 KJIACC

Yucia ¥ BBIYUCTIEHUS

Kopenb n-i crenenn u ero cBoucTBa. CTerneHb C palMOHAAbHBIM MOKasarejieM U eé
CBOICTBa.

Asnredpanuyeckue BbIPaKeHHUSA

ToxmecTBeHHble TIpeoOpa30BaHUs BbIPAKEHUH, COZEPXKAIl[UX KOpPeHb N-i CTeTeHH.
TokaecTBeHHble TIpeoOpa30BaHUsl BBIPAXKEHUM, COJEpXKAlLl[UX CTeleHb C paldOHa/IbHBIM
ToKa3aTeJIeM.



KBazpaTthbeii TpéxusneH. KopHu KBajpaTHOro TpéxuieHa. PasnokeHue KBaJpaTHOrO
TpéXu/ieHa Ha JIMHeHble MHOXUTEIIH.

YpaBHeHus 1 HepaBeHCTBa

bukBazpaTHele  ypaBHeHuMs. IIpviMepel  NpYMeHeHUM  MeTOJOB  PaBHOCHUJIBHBIX
nipeobpa3oBaHuii, 3aMeHbI IlepeMeHHOM, rpaduuecKoro MeTo/ia Tpy pellieHUH YpaBHeHUH 3-i U
4-1i cTereHeu.

PerieHre 1po6HO-paljioHaIbHBIX YpaBHEHU.

PemleHue cucteM ypaBHeHMM C /IByMsl IlepeMeHHbIMU. PellleHHe MpPOCTEHIIMX CHUCTeM
He/IMHeMHbIX ypaBHeHWM C [ByMsl TepeMeHHbIMU. ['padmueckvii MeTOJ, pelleHHs CUCTEeMBI
HeJIMHeWHBbIX YpaBHEHWW C ABYMs nepeMeHHbIMU. CuCTeMa [IBYX He/JMHEWHBbIX ypaBHEHWH C
[ByMsI [lepeMeHHbIMH KaK MO/ieJ/lb pealbHOW CUTYalUH.

UuncnoBble HepaBeHCTBA. PellleHre MMHeWHbIX HepaBeHCTB. [loka3aTelbCTBO HEpaBEeHCTB.

KBazipaTHble HepaBeHCTBa C OJHOW IepeMeHHOW. PellleHuWe KBa/paTHBIX HepaBEHCTB
rpagMuecKMM MeTOZIOM M MeTO/IOM WHTepBajioB. MeToJ, WHTepBajoOB [ paljuOHa/IbHBIX
HepaBeHCTB. [TpocTelilrie HepaBeHCTBa C TapaMeTPOM.

PelieHue TeKCTOBBIX 3a/jau C [TOMOILBIO HEPAaBEeHCTB, CUCTEM HepaBeHCTB.

HepaBeHCTBO € JByMsl MepeMeHHbIMU. PellleHne HepaBeHCTBa C JBYMsl IlepeMeHHbIMHU.
CucteMbl HepaBeHCTB C [JBYMsi IlepeMeHHbIMU. ['paduueckuii MeTo[, pellieHus CUCTeM
HEepaBeHCTB C JIByMs [IepeMeHHbIMHU.

DOyHKINH

@Oyukuyg. CpoiicTBa (QYHKUMNA: HyIW (QYHKLMHA, TPOMEXKYTKM 3HAKOMOCTOSIHCTBA
(GYHKLMM, TIPOMEXYTKHA Bo3pacTaHus U yObiBaHMs (DYHKLMM, YéTHble M HeUéTHble (DyHKLIMY,
Hauborblllee U HaMeHblllee 3HaUeHUsT QYHKLIH.

KBagpatnuHast ¢yHKUMsS U eé cBoilcTBa. Vcrosb30BaHMe CBOMCTB KBaJpaTUUYHOU
¢byHKUMM 75 peleHus 3ajad. [loctpoeHue rpaduka KBaZpaTUuHOW ¢yHKUMU. [losokeHue
rpaduKa KBaJ[paTUYHON (QYHKLMM B 3aBUCUMOCTH OT eé Ko3¢¢urpenTos. I'papuku GyHKIMN y
=ax2, y = a(x — my uy = a(x — my’ +n. TloctpoeHve rpadukoB (GYHKLMI C MOMOII[bIO
nipeoOpa30BaHUIA.

[pobHo-nmuHetiHas GhyHKIus. ViccenoBanye GhyHKIU.

@yHK1MA y = X" ¢ HaTypa/IbHbIM TI0Ka3aresieM n U eé rpauk.

YucoBble 10C/1e/|0BaTe/IbHOCTH U IIPOrPeccuy

[TonsiTHe YKCJIOBOM T110C/1e/J0BaTeIbHOCTH. KoHeuHsble u GeckoHeuHbIe
nocaesoBaTelbHOCTA.  OrpaHuueHHas II0C/e/j0BaTelbHOCTb. MOHOTOHHO —BO3pacTaroLast
(yOwiBatorias) mocienoBaTebHOCTb. CriocoObl 3a/jaHusl TIOC/Ie/[0BATe/TbHOCTH: OMMCATe bHBIMH,
TabIMYHBIN, C TIOMOIIIBIO0 (POPMYJIBI N-TO UjieHa, PeKYPPEHTHBIH.

ApudmeTnueckas ¥ reomeTprueckasi nporpeccu. CBoWCTBa 4ieHOB apu(MeTUYeCKOH U
reoMeTpuuecko nporpeccuil. @opMysbl n-ro 4jieHa apyu(MeTHYecKOW W TreoMeTpUUecKOMr
riporpeccuii. PopMy/abl CyMMbI TEpPBbIX N UleHOB apudMeTUUeCKOW M TeoMeTpHUuecKoun
nporpeccuii. 3a/jauu Ha MPOLeHThl, 0aHKOBCKHe BK/1a/ibl, KDEIUTHI.

[TpescTaBieHre O CXOAWMOCTU TIOC/Te[0BaTeIbHOCTH, O CYMMHDOBaHWM OeCKOHEUHO
yOBbIBatoI1Ieli reoMeTpUyeCcKOU pOrpeccuy.

Metog, maTemaTtrueckov MHAYKLMH. [IpocTeliye npumepsl.

IInaHupyembie pe3y/IbTaThl 0CBOEHHSI MPOrpaMMbl yueOHOT0 Kypca
«AJITEBPA» Ha ypoBHe 0CHOBHOI'0 0011[ero 00pa3oBaHus



JINMHHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3y/IbTaTbl OCBOEHUs MPOrpaMMbl N0 MaTeMaTHKe XapaKTepU3YIOTCS B
YacTH:

1) naTpUOTHYECKOr0 BOCIIUTAHHUSA:

MpOsIBJIEHWEM MHTepeca K TIPOLUIOMY U HAaCTOSILEMy POCCUMCKOW MaTeMaTHKH,
LIEHHOCTHbIM OTHOLIEHVWeM K [JOCTWKEHUSM pPOCCUKWCKUX MaTeMaTMKOB M POCCHUKMCKOU
MaTeMaTUUeCKOU 1IKOJIbl, K MCI0/Ib30BaHHMIO 3TUX JJOCT)KEHUM B IPYTUX HayKax U MPUK/IaJHbIX
cdepax;

2) rpa)k/IaHCKOr0 M [yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJTHEHWIO O0s3aHHOCTeH TpaKJAaHWHA W peajv3aliid €ero TipaB,
Tpe/iCTaB/ieHWeM O MaTeMaTHUYeCKMX OCHOBax (YHKI[MOHUPOBAHUS Pa3/IMUHBIX CTPYKTYP,
sIBJIEHUH, TIpOLielyp TPak/]aHCKOTO o01ecTBa (HarpuMmep, BLIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYX/IeHUIO 3THUeCKUX TpobsieM, CBSI3aHHBIX C TIPAKTUYeCKUM TIPUMEHEHHEeM [OCTH)KeHHUM
HayKH, 0CO3HaHUEM Ba’KHOCTU MOPaIbHO-3TUUECKUX MPHUHLUIIOB B /leATe/IbHOCTH YYEHOTrO;

3) TPYAOBOr0 BOCIIUTAHUSA:

YCTaHOBKOW Ha aKTHMBHOE yuyacTHe B pellleHWMM MpPaKTUYeCKUX 3a/lady MaTeMaTh4yecKOoi
HAarpaB/IeHHOCTH, 0CO3HAaHWeM Ba)XKHOCTH MaTeMaTHUeCcKoro o0pa3oBaHUsI Ha MPOTSHKEHUU BCeH
YKW3HU 7Tl YCTIeLTHOW TpodeCcCUOHAIbHOMN /1eSITe/TbHOCTH U Pa3BUTHEM HeOOXOAMMBIX YMeHUH,
OCO3HAaHHBIM BBLIOODOM U TIOCTPOEHHEM WHAMBU/YalbHOM TpaeKTOpUU o00pa3oBaHUs U
YKU3HEHHBIX TIJIaHOB C YYETOM JIMUHBIX HHTEPECOB U 0011[eCTBeHHBIX MMOTPeOHOCTel;

4) 3cTeTHYEeCKOro BOCIIUTAHMSA:

CTIIOCOOHOCTBIO K SMOIL[MOHAJILHOMY M 3CTETHUECKOMY BOCIIPUSATHIO MaTeMaTHUeCKUX
00BEKTOB, 3a/1a4, PeIIeHHH, pacCy>KIeHU, YMEHHIO BUJIeTh MaTeMaTHUeCKre 3aKOHOMEePHOCTH B
VICKYCCTBE;

5) leHHOCTell HAyYHOr'0 N0O3HAHUS:

OpUeHTallell B JieTe/lbHOCTU Ha COBPEMEHHYH CHUCTeMy Hay4HbIX Tpe/cTaBjieHud 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHsI 4YejioBeKa, MpPUpPOJbl W 00IecTBa, TMOHUMaHHEM
MaTeMaTUueCKoW HaykKu Kak cdepbl 4e/ioBeueCKOW [1eATe/IbHOCTH, 3TAarioB e€ pa3BUTUS U
3HAUMMOCTH [i/Isl Pa3BUTUSI LIUBU/IU3aL[MM, OBJIaZleHHeM SI3bIKOM MaTeMaTHKU U MaTeMaTh4yecKou
KyJbTypOM KaK CpeJCTBOM TIO3HAaHWS MHpa, OB/aJleHMeM HaBblKaMM MCC/e[j0BaTeTbCKOU
JesiTe/IbHOCTY;

6) ¢usnueckoro BocnuTaHus, (opMHpoBaHUS  KYJbLTYPbl 3[0POBbSI M
3MOLIMOHA/ILHOIO 0/1arono/Iy4yus:

TOTOBHOCTBIO TPUMEHSITb MaTeMaTUuecKue 3HaHWs B MHTepecax CBOEro 370pOBbS,
BeJleHHs1 3/J0pPOBOT0 0Opasa >KW3HHU (370pOBOe TMUTaHKe, cOa/laHCUPOBAHHBINA PeXXKUM 3aHATHN U
OT[IbIXa, peryssipHasi (u3nueckass aKTMBHOCTh), C()OPMHUPOBAHHOCTHbIO HaBbIKA peduieKCuH,
TIpU3HaHUEM CBOEro IpaBa Ha OMIMOKY U TaKOT'o »Ke TipaBa /IPyTroro ueioBekKa;

7) 3K0/I0TUYeCKOr'0 BOCITUTAHUSA:

OpHieHTalveld Ha TIpUMeHeHre MaTeMaTUYeCKUX 3HaHWM [jis pelieHus 3a/jau B 00/acTu
COXPaHHOCTU OKpY)Katolllell cpefibl, TJIAaHUPOBAHHUSI TOCTYNKOB U OLIEHKM WX BO3MOXXHbIX
TIOC/IeICTBUM /IJIs1 OKPY’KaroL[eil Cpe/ibl, OCO3HaHWeM I100a/lbHOTO XapaKTepa 3KOJIOTHYeCKUX
npo0J/ieM U MyTeH UX pellieHus;

8) ajanTanyu K U3MeHSIIIIMMCS YC/IOBHAM COLMA/IbHON ¥ IPUPOAHON Cpefbl:



TOTOBHOCTBIO K ZIEWCTBUSIM B yCJOBUSIX HEONpe/ie/IEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM
KOMIIETEHTHOCTH Uepe3 MPakTUUeCKyH JeqaTe/lbHOCTb, B TOM UMC/Ie yMEeHWe YUYUThCS y JAPYTuX
Nroiel, pruobpeTaTh B COBMECTHOM JIeATe/TbHOCTH HOBBbIE 3HAHUS, HABBIKU U KOMITETEHLIMU U3
OTIbITa /IPYTUX;

HeoOX0IUMOCTbI0 B (DOPMHPOBaHUM HOBBIX 3HaHWM, (OPMYIMPOBATH WZeU, TIOHSATHS,
rurnore3bl 00 06beKTax U sIBJAEHUSIX, B TOM UMC/e paHee HeW3BeCTHBIX, 0CO3HABaTh Je(ULIUTHI
COOCTBEHHBIX 3HaHUW M KOMITETEHTHOCTeH, MIaHMpOBaTh CBOE pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHUTYalMI0, BOCIIPUHUMATh CTPECCOBYIO
CUTYal[I0 KaK BBI30B, TPeOyIOIMIMII KOHTpMep, KOPPEKTHPOBaTh IPUHHUMAaeMble pelieHUs U’
JieicTBus, POPMY/IMPOBaTh U OLIEHUBaTh PUCKU U TIOC/IeACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATBI

B pe3sysibTaTe OCBOeHHsI TPOTrpaMMbI 10 MaTeMaTHKe Ha YPOBHE OCHOBHOTO 0OII[ero
obpa3zoBanusi y oOyuatorierocsi OyayT cdhopMHpOBaHbI MeTampeAMeTHbIe pe3y/IbTaThl,
XapaKTepu3yIoIIuecs  OBJaJ[eHMeM  YHUBepCaJbHBIMA  T103HABATebHBIMU  AEeHCTBUSIMH,
YHUBEPCA/TbHBIMH KOMMYHHUKAaTUBHBIMHA /IEHCTBUSIMA W YHUBEPCATbHBIMU PETY/IATUBHBIMU
JIeCTBUSIMH.

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe 1efCTBUS
Ba3oBble 1oruueckue JAeiiCTBUsL:

BBISIB/IAITh M XapaKTepU30BaTh CYIeCTBeHHbIe TIPU3HAKU MaTeMaTHYeCKUX OOBEKTOB,
TOHSATUW, OTHOIIEHWW MeXAy TOHATUSIMH, (OPMYJMPOBaTh  OMpeZie/ieHusl  TOHATHH,
yCTaHaB/IMBaTh CYIeCTBEHHBIA TIPHM3HAK KjacCU(PUKALMK, OCHOBaHUSI AJisi 000O0IIeHus: u
CpaBHeHUs1, KpUTepry MPOBOIMMOT0 aHa/n3a;

BOCIIPMHUMAaTh, ()OPMY/IMPOBaTh W TIPe0Opa3OBLIBATH CYXKJEHUS: YTBepAWTe/bHbIE |
OTpULiaTe/IbHbIe, eIMHIUYHbIE, YaCTHBIE U 00I1I1e, YCIIOBHBIE;

BBISIB/IAITh MaTeMaTUuecKue 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOpeuusi B (akTax,
JaHHBIX, HaOMIOZAEHUSX U  YTBEPXKIEHWSX, TpejiaraTb KPUTEPUM /i1 BbISIBJIEHUS
3aKOHOMEpPHOCTel ¥ MPOTHUBOPeUUii;

Jlenath BBIBOJbI C MCIO/b30BaHUMEM 3aKOHOB JIOTUKH, AeJYKTUBHBIX W WHIYKTHUBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IFOUeHUH 10 aHaI0THH;

pa3buparh [oKa3aTenbCTBa MaTeMAaTUUeCKUX yTBEepPXKIeHWU (MpsiMble W OT MPOTHUBHOTO),
NIPOBOJUTb ~ CaMOCTOSAITe/IbHO ~ Jl0Ka3aTe/lbCTBAa MareMaThyecKMX  ()akToB, BBICTpPauMBaTh
apryMeHTal[[i0, TIPUBO/IUTh TIPUMephbl U KOHTPIPUMEphI, TIPUMEHSITb MeTOJ, MaTeMaTHuecKou
WH/YKLH, 000CHOBBIBaTh COOCTBEHHBIE PACCYXK/EHNS;

BbIOMpaTh croco® pelneHusi yuyeOHOW 3afjaud (CpaBHMBAaTh HECKOJbKO BapUaHTOB
pellleHUsi, BbIOMpaTh Haubosiee TOAXOJAIMIMNA C YYETOM CAMOCTOSITE/IbHO —BbI/l@/IeHHBIX
KpUTepHeB).

Ba3oBbie ucc/ieioBaTe/IbCKHe JJeHCTBUS:

WICTI0JTb30BaTh BOTPOCHI KaK MCC/IeJ0BaTe/IbCKU MHCTPYMEHT M03HaHus1, JOPMY/IMPOBaTh
BOIIPOCHI, (PMKCHPYIOIIYe MMPOTUBOpeUre, TIpo6ieMy, CaMOCTOSITe/IbHO YCTaHaBIMBaTh UCKOMOE
Y laHHOe, ()OpMHPOBaTh TUIOTE3Y, apr'yMeHTUPOBaTh CBOIO TIO3ULIMIO, MHEHUE;

TIPOBO/JIUTH TI0 CAMOCTOSITeJTbHO COCTaB/€HHOMY IJIaHy 3KCIIepUMeHT, UCC/e/joBaHKe 10
yCTaHOBJIEHUIO OCOOEHHOCTell MaTeMaTh4yecKoro oObeKTa, 3aBUCUMOCTel OOBEKTOB MeXAy
co0oIi;



CaMOCTOATE/TbHO (OPMY/IMPOBaTh 0000II[eHNsT U BBIBOZBI 110 Pe3yJibTaTaM MPOBeJEHHOTO
HaO/IFO/IeHUs, WCC/e/OBaHUS, JKCIIEDUMEHTa, OL€HMBATh [JOCTOBEPHOCTh  TIOTYYEHHBIX
pe3y/bTaToB, BLIBOZOB U 000011eHNUI;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TPOIIECCa, a TAKXKE BbIJBUTaTh MPE/IIOI0KEHUS O
€ro pa3BUTHU B HOBBIX YC/IOBHUSIX.

Pab6ora c uadopmanmeii:

BBISB/ISITH HEJJOCTATOUHOCTb U U30BITOUHOCTb WH(OPMALIUH, [JAHHBIX, HEOOXOUMBIX IS
peIleHus 3a/IauM;

BbIOMpaTh, aAHAIM3UPOBaTh, CUCTEMATH3UPOBAaTh W HMHTEPIPETUPOBATh WHGOPMALUIO
Pa3/INYHBIX BUIOB U (hOPM TIpe/ICTaB/IeHUS;

BbIOMpaTh (hOpMy Mpe/CTaBIeHUs WHPOPMAILUH W WITFOCTPUPOBATh peIllaeMble 3a7iauu
CXeMaMH, iMarpaMMaMu, MHOU rpadyKoi U UX KOMOUHAIUAMU;

OLIEHWBATb  HAJEXHOCTb HWHGOPMALMKM [0  KPUTEPUsAM, TIPeJJIOKEHHBIM WU
copMyTMPOBAaHHBIM CaMOCTOSITE/TLHO.

KoMMyHHMKaTHBHBIE YHUBEPCaIbHbIEe yueOHbIe JeiCTBUS

BOCTIDUHUMATh U (HOPMYJIMPOBATh CY)KIEHHsI B COOTBETCTBUU C YCJIOBUSIMH W LIEJISIMU
o01[eHus], SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOUKY 3PEHHs B YCTHBIX U MHUCbMEHHBIX
TeKCTaxX, [jaBaThb TIOSCHEHWs M0 XOJy peIlleHus 3aJaud, KOMMEHTHUPOBATh IMOyYeHHbIH
pe3yJibTar;

B X0/le 00CYX/IeHWsl 3aflaBaTh BOTMPOCHI TI0 CYILECTBY OOCYX/JaeMOU TeMbl, TIPOOJIEMBI,
pelaeMoi 3aJiaud, BbICKA3bIBaTh W/IeH, HaleJieHHble Ha TIOMCK pelleHHs], CONOCTaB/IATh CBOU
CYXKEHHSI C CY)KIEeHHsMH [JPYTMX YYaCTHUKOB Jidasiora, oOHapy)KMBaThb pa3indre W CXO/CTBO
TIO3ULIMH, B KOPPEKTHOU opMe (hOPMY/TMPOBATE Pa3HOTJIACHS], CBOM BO3PayKEHHUS;

NPe/ICTaB/IATh pe3yJ/ibTaThl DEIleHUs] 3a/jaud, SKCIIePUMEHTa, HMCC/IeJOBaHUsl, TIPOEKTa,
CaMOCTOSITE/IHO  BbIOMpaTh (OpMaT BBICTYIJIEHHMS C YY€TOM 33/ad Mpe3eHTallud U
0CcoOeHHOCTeN ayAUTOpHY;

TOHUMATh M MCIO/Ib30BaTh MPEeUMYIeCTBa KOMaHJHON ¥ MHAWBUAYATBHON paboThI MpH
pellleHuM Y4YeOHBIX MaTeMaTHUeCKMX 3a/lay, TMpPUHUMaTh Le/lb COBMECTHOM [1esITelIbHOCTH,
TJIAaHUPOBaTh OPraHU3allii0 COBMECTHOM paboThl, pacrpesienisiTb BHbI paboT, JOroBapuBaThCH,
00Cy>KaTh MPOLieCcC 1 pe3yabTaT paboTel, 000011jaTh MHEHHST HECKOILKUX JTFOZIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboTel (00CyxgeHHs, 0OMeH MHeHHH, «MO3TOBbIe
IITYPMbl» ¥ WHBIE); BBIOMHATH CBOK YacTb pabOThl MU KOOPJUHUPOBaTh CBOM JAEHCTBUS C
JPYrMMH{ 4jieHaMH KOMaH[Ibl, OL|eHWBaTh KaueCcTBO pe3y/bTaTa M KaueCTBO CBOET0 BK/Iafla B
00LMif pe3ysibTaT Mo KpUTepusiM, CHOPMYIMPOBAaHHBIM YYaCTHUKAaMH B3aUMOEeHCTBUYSI.

PeryiaTuBHBIE YHUBEpPCA/IbHbIE yUeOHbIe AeiCTBUA
Camoopranu3anus:
BBISIB/IATE  TIPOOJIeMBI  fiJii  pellieHWss B OKU3HEHHBIX M yueOHBIX CHUTYyalusX,
OpPMEHTUPOBATHLCS B Pa3/IMUHbIX M0/IX0/jaX MPUHITUS pellleHni (MHAWBU/ya/lbHOe, TPYTIIOBOe);
CaMOCTOSITe/THO COCTABJIATH TI/IaH, alTOPUTM DellleHrs 3aZiauk (WX ero YacTb), BIOUpATh
croco® pelieHWss C  yuéTOM UMEIOIIMXCS PecypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PellieHUi C yuéTOM HOBOU MH(OPMALIUH.
CaMOKOHTPO/1b, SMOI[UOHA/TbHbIA HHTE/I/IEKT:
B/a/IeTb Croco0amMu CaMOIIPOBEPKU, CaMOKOHTPOJIS TIpollecca W pe3yJibTaTa pellieHus
MaTeMaTUuYeCKoM 3a/laud, CaMOMOTHBALIUU U pediekcuu;



Tpe/IBU/IETh TPYAHOCTH, KOTOpPbIeé MOTYT BO3HUKHYTH TIPH PEIeHHUH 3a/jaud, BHOCHTb
KOPPEKTMBBI B [IeITeJIbHOCTh HAa OCHOBE HOBBIX OOCTOSITESIBCTB, HAWIEHHBIX OIIMOOK,
BBISIB/IEHHBIX TPYAHOCTEM;

OLIEHWBATb COOTBETCTBHE pe3y/bTaTa [JesTe/TbHOCTH TOCTAB/JI€HHOW LIeJIM U YC/IOBUSM,
0OBSICHATL TIPUUMHBI JOCTWKEHUsT T HeJOCTHXKEHUS 1€/, HaXOJUTh OIIMOKY, /1aBaTh OLIEHKY
MIPUOOPETEHHOMY OITBLITY;

BbIDOKATh SMOLMM TIPM HW3yUEHWH MaTeMaTUYeCKUX OOBeKTOB U (AKTOB, /aBaThb
9MOIMOHA/ILHYIO OLIEHKY pellleHus 3a/lauy.

INPEIMETHBIE PE3YJ/IbTATBI

K koH11y 00yueHusi B 7 kj1acce 00yuaroIyicsi MOyUrT CJie/Iyollive rpeiIMeTHbIe pe3y/bTaThl:

Yucna ¥ BBIYUCTICHUA

PanyoHanbHbIe UKCa.

[TepexoauTtb OT OAHOM (hOPMBI 3aMMCH YKUCeT K APyrou (rpeobpa3oBbIBaTh JeCATUUHYIO
Ipobb B OOLIKHOBEHHYI, OOBIKHOBEHHYIO B JeCATHYHYIO, B UYaCTHOCTU B OECKOHEUHYO
JeCSITUYHYIO /IPOOB).

Wcrnonb30BaTh TNMOHATUS MHOXKECTBA HATypa/bHBIX 4YMCeJ, MHOXKECTBA LieJIbIX YMCel,
MHO)XeCTBa palLMOHa/bHBbIX YMCe/l TpU pelleHdd 3afady, IpPOBeJeHUM pacCyXXJeHUd U
Jl0Ka3aTesbCTB.

[ToHnMaTh ¥ 0OBSCHATH CMBIC/ MTO3UL{MOHHOM 3aMuCcy HaTypabHOTO YMCIIa.

CpaBHUMBAaTh U yIIOPS0YMBATh palOHA/IbHbIE YMC/IA.

BbInonHATE, coyeTasi yCTHble U IHCbMeHHble NPHUEMBI, apuMeTHUyecKhe [eNCTBUS C
palMOHaNBHBIMM YWC/IaMM, HCII0/Ib30BaTh CBOMCTBA 4YWCeI W TpaBU/a [eWUCTBUM, NPUEMBI
paLMOHaIbHbBIX BBIUYUC/IEHUM.

BbINOTHATE AeHCTBYS CO CTeNeHsIMU C HaTypaabHbIMU MIOKa3aTesIsIMU.

HaxoauTh 3HaueHWs 4YKC/IOBBIX BbIDAKEHWH, COZep)KallliX palyOHalbHble 4YKUC/Ia U
CTeleHW C HaTypaJbHBIM TIOKa3aTeseM, TMPUMEHSTb pa3HOOoOpasHbie CrOCOObl U TIPUEMBI
BBIUMC/IEHUs], COCTaBJIATb M OL@HMBATb UMC/IOBblE BBIPDAKEHUS IIPU DPeLleHUN I[PaKTUYeCKUX
3a7la4 ¥ 3a/jau U3 [Jpyrux yuyeOHbIX TPeMeTOB.

OKpyr/Th 4KC/a C 3ajaHHOM TOYHOCTBIO, a TaKKe N0 CMBIC/TY IIPAKTUUeCKON CUTYaluH,
BBINIOJIHATh TNPUKWJKY M OLIEHKY pe3yJjbTaTa BBbIUMCJIEHWM, OLIEHKY 3HaueHWM UWCIO0BBIX
BbID&)KEHWH, B TOM UMCJIe NIPYU pellleHny NIPaKTUUeCKUX 3azad.

PeraTh TeKCTOBBIE 33[jaull apUPMETHUECKUM CIIOCOOOM, MCI0/H30BaTh TAOJIUIIBI, CXEMBI,
yepTeXxy, Apyryue cpefCcTBa NpefCTaB/lieHus JaHHbIX DU pellleHnH 3a/jau.

PemaTh nNpakTUKO-OpPMEHTUPOBaHHbIE 3a/laud, CBs3aHHble C OTHOLUEHWEM BeIUUMH,
IIPOINOPLIMOHA/IBHOCTBIO Be/IMUMH, TIPOL|eHTaMU, UHTePIIPeTUPOBaTh Pe3y/IbTaThl pelleHus 3a4a4
C yuéTOM OrpaHUUeHHUH, CBsI3aHHBIX CO CBOMCTBAMK pacCMaTPHBAeMbIX 00BHEKTOB.

HenumocTs.

JloKa3bIBaTh ¥ MPUMEHSATH [IPU PelleHrH 3a/ay IpU3HaKy [eJIMMOCTY Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, nmpu3HaKY AeIUMOCTHA CYMMBI U IIPOU3Be/IeHUs LieJIbIX UuCesl.

PacksazibiBaTh Ha MHOXKUTE/IM HaTypaJlbHble YMC/Ia.

CB0OOZHO OTMepUpOBaTh MOHSATHSMU: UETHOE YMC/IO0, HEUETHOE YMCJIO, B3aUMHO TPOCThIE
yucsa.



HaxoauTe HauOOMBLIMKM OOIMI [e/uTe/lb M HauMeHblllee OO0Iljee KpaTHOE UHWCeNT |
WCII0/Tb30BaTh UX TPY PellieHnH 3a/iay, MPUMeHSITh anroputM EBknza.

OrepupoBaTh TOHSITUEM OCTAaTKa 10 MOAYJIIO, TIPUMEHSITb CBOWCTBA CPaBHEHUH TIO
MOJTYJTHO.

Anredpanyeckue BbIpaXKeHUsI

Bbipa)keHusi ¢ iepeMeHHbIMH.

Vicnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, TIDUMEHSITh e€ B Mpoliecce
OCBOeHHs yueOHOTro Marepuara.

HaxoauTh 3HaueHWst OYKBEHHBIX BBIDAYKEHHWH TIPY 3aJaHHBIX 3HAUEHUSIX TIepeMEeHHbIX.

HWcronb30BaTh TIOHATHE TOXKAECTBA, BBIMIOJHATh TOXKIECTBEHHbIe TIpeoOpa3oBaHUs
BBIDa)KEHHUH, ZI0Ka3bIBaTh TOXK/IECTBA.

MHorouseHsl.

BbInosHATE peoOpa30BaHus 11€/I0T0 BHIPA)KEHHSI B MHOTOUIEH MPUBEEHUEM TOA00HBIX
CJlaraeMbIX, PaCKphITHEM CKOOOK.

BbImonHATh  [efcTBUsL  (CTIOKeHHe, BbIUMTAHHE, YMHOXKEHHe) C OJHOWIeHAMH U C
MHOTOU/IeHAaMU, TIPUMEHSTH (DOPMYJIbI COKPAI[EHHOTO YMHOXKeHHs1 (KBaZipaT U KyO CyMMBI,
KBaJpaT U Ky0 pa3HOCTH, pa3HOCTh KBa/IpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM UHCJIE [IJIs
YTIPOILE€HUST BEIUMC/IEHUH.

Ocy11ecTBIATh pas/io)kKeHre MHOTOU/IeHOB Ha MHOXXWUTEeNW C TOMOILbI0 BbIHECEHUs 3a
CKOOKM 00IL[er0 MHOXKUTEJIsI, TPYMITUPOBKY CJlaraeMbIX, TIPUMeHsisi ()OPMYJIbI COKPAI[EHHOTO
YMHOYKEHHUSI.

[MpumMeHsiTh TpeoOpa3oBaHUsT MHOTOUJIEHOB /JIsi DelleHdsi pa3/W4HbIX 33/ad U3
MaTeMaTHKH, CME>XXHBIX TIPeJIMETOB, U3 PeaslbHOM MPAKTUKH.

Vicnonb3oBaTh CBOWCTBA CTereHel C HaTypasbHBIMM TOKa3aTessiMU [jist TipeoOpa30BaHust
BbID&KEHUU.

YpaBHeHus 1 HepaBeHCTBA

PemaTh jMHelHbIe YpaBHEHUsI C OJIHOW TIepeMEHHOM, TIPUMeHsisl MpaBuja Tepexoja OT
WCXOJHOTO YPaBHEHWs K pPABHOCUILHOMY eMmy. IIpoBepsiTb, SIBISIETCS JIA UKMCIO KOPHEM
yPaBHEHUSI.

[Tog6upaTh IpUMePHI Map YKCesI, SIBJISIOIIUXCS pellieHeM JTMHeHHOTO YPaBHeHHSsI C IBYMsI
riepeMeHHBIMH.

CTpouTb B KOODJWHATHOM TUIOCKOCTHM rpadyK JIMHEHHOTO YpaBHEHUSI C ABYMS
TiepeMeHHBIMH, TI0/Tb3YsICh TPAaUKOM, TIPUBO/IUTH IPUMEPbI PeIIeHUs] YPAaBHEHUSI.

PemaTb cucTeMbl [JBYX JMHEHHBIX YpPaBHEHWH C JBYMsI IePeMEHHBIMH, B TOM UHCJIe
rpauuecku.

CocTaBnisiTh W pelllaThb JIMHEMHOe YPaBHEHWE WM CHUCTEMY JIMHEMHBIX ypaBHEHWH 10
YC/IOBUIO 3a/lau¥, WHTEPIPETUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 3a/laud I1OJTyYeHHBIN
pe3ybTar.

DyHKIUHU

KoopayHaTs! 1 rpaduky.

M300pakaTh Ha KOODJWHATHOM TIPSMOW TOUKW, COOTBETCTBYIOIIME  3a/[aHHBIM
KOOpJWHATaM, JIy4d, OTpe3KH, WHTepBa/bl, 3alChIBaTh YKWC/IOBbIe TPOMEXYTKH Ha
areOpanyeckoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOU TJIOCKOCTH TOUKH I10 33JJdHHBIM KOOP/IMHATaM.

DYHKLUH.

CtpouTh rpadvku TUHENHbIX QYHKLIAM.



OnuchIBaTh C TIOMOIBI0 (YHKUMH W3BECTHbIE 3aBUCUMOCTA MeXAY BeTUUMHAMMU:
CKOpOCTb, BpeMs, pacCTOsiHMe, LieHa, KOJIMUecTBO, CTOMMOCTb, MPOM3BOJAUTENBLHOCTb, BpeMs,
00BbéM paboThI.

HaxozuTh 3HaueHHe (HyHKLMY TI0 3HAaUEHUIO eé apryMeHTa.

[TonumaTh rpaduueckuii criocod mpezcTaBiIeHUs] U aHaau3a WHGOpPMALUY, U3B/IeKaTh U
VMHTEepIpeTUpOBaTh MH(OPMaL[HIO U3 TPaUKOB peasibHbIX MPOL[eCCOB U 3aBUCUMOCTEM.

Wcrnons3oBath cBoicTBa GYHKLWM [i/1s1 aHa/M3a Tpa(UKOB peanbHbIX 3aBUCUMOCTeN (Hy1
(GYHKLIMH, TIPOMEXYTKH 3HAKOMOCTOSIHCTBA (PYHKLIUH, TIPOMEXKYTKH BO3PACTaHUs U YObIBaHUS
¢byHKIM, HaubosIbIlIee ¥ HaUMeHbIIlee 3HaYeHus1 PyHKLIWN).

Vicnonb3oBatk rpaduku i UCCAeJ0BaHUsl TPOLIECCOB M 3aBUCUMOCTEM, MpHU pelleHUU
3a71a4 13 IPYTUX yueOHBIX TIPeIMETOB U PeasibHOM >KU3HM.

K koH11y 00yueHusi B 8 ky1acce 00yuaromyicsi MOyurT CJie/iytolliye rpeiIMeTHbIe pe3y/bTaThl:

Yucia 1 BbIUMC/IeHUs

WppaioHanbHeIe Yncia.

[ToHMMaThb ¥ UCTIOIB30BaTh MPe/CTaB/IeHNUs O PaCIIMPEeHUH YMC/IOBBIX MHOXKECTB.

CB000/IHO OTIepUPOBaTh MOHATUSMU: KBa/[PaTHBINA KOPeHb, apU(MeTHUeCKUIA KBa[PaTHBIN
KOpeHb, UppalLMOHa/JIbHOE YMCJIO, HaXOJWUTh, OLIEHMBAThb KBa/paTHble KOPHHW, UCMOJIb3Yys TPU
HEOOXOJUMOCTH  KajbKY/IITOP, BBIMOMHATL TPeoOpa3oBaHMsi BbIPAXXEHUH, COZepKalux
KBaZlpaTHbIe KOPHU, UCI0/Ib3ysl CBOKMCTBA KOPHEH.

Wcrnonb3oBaTh HayvasibHblE TIpeZCTaBAeHUSI O MHO)KeCTBe [eMCTBUTE/NbHBIX 4HUCeN IS
CpaBHEeHUs], OKDYIJIeHUs] U BBIYMC/IEHUM, M300pa)kaTh [eMCTBUTE/IbHbIE UYKC/Ia TOYKAMU Ha
KOODP/IMHAaTHOM TIPSIMOIA.

Vicnonb3oBath 3amucy OOJBIIMX W MajbIX YMCeT C TOMOIIbI0 AECATUYHBIX pobed u
crerieHeld urciaa 10, 3amuchiBaThb M OKPYIJ/ISITh UMC/IOBble 3HAUeHUs] peasibHbIX BEIUUYUH C
WCIO/Ib30BaHHWEM Pa3HbIX CUCTEM U3MEpEeHUH.

[enmiMocCTsb.

CB000/IHO OTIepHUpPOBaTh MOHATHEM OCTATKa M0 MO/YJII0, TPUMEHSITh CBONMCTBA CpaBHEHUI
10 MO/yJ/Tt0, HAXOAUTh OCTaTKU CyMMbI 1 TIPOU3Be/ieHusI 110 IAHHOMY MO/Y/JIHO.

Anredpanuyeckue BbIpa)KeHH

IpobHo-palvioHabHbIe BHIPAXKEeHHSI.

HaxoauTk fomycTrMBble 3HaUeHHs TIepeMEeHHBIX B [POOHO-paIlMOHA/TbHBIX BHIPAKEHHUSIX.

[TpuMeHsATH OCHOBHOE CBOMCTBO pallMOHAIBLHOM pobu.

BeimonHATE MipUBefeHre anrebpanueckux Apobeli K o0iIeMy 3HaMeHaTento, C/IOXKeHHe,
YMHO>KEHHe, fieJieHre anredpanyeckux Jpo0Oei.

BBIMOMHATL TOX/eCTBEHHbIE TIPe00pa30BaHus parjOHATbHBIX BHIPAXKEHUH.

[IpuMmeHsITb TIpeoOpa30BaHUsl BBIPDAKEHWU /I pellleHWs] pa3/MYHbIX 3a7iau U3
MaTeMaTUKH, CME)XHbBIX [PeJJMETOB, U3 PeaJbHOW MPaKTHKH.

Crenenu.

[TpuMeHSITh TIOHSATHE CTereHd C IieJbIM TI0Ka3aTeieM, BBITIONHATh MpPeoOpa3oBaHMUS
BBID@KEHUM, COZIepXKall[UX CTeTeHU C Lie/IbIM TT0Ka3aTesleM.

VppanmoHasnbHbie BbIpaKeHUs.

Haxoautb fomycThMble 3HaueHWsl T[I€PEMEHHBbIX B  BbIPaXXEHMSX, COZeprKalux
apu(pMeTHUecKre KBaZlpaTHble KOPHMU.

BoImosiHATE  TIpeoOpa3oBaHusl  MPPALMOHANIBHBIX  BBIDAKEHUM, HCIIO/B3Ysl CBOMCTBA
KOpHeH.



YpaBHeHMs1 U HepaBeHCTBA

PemnaTh KBafipaTHbIe ypaBHEHHUSI.

PetaTh poOHO-palLiMOHa/IBEHBIE YPaBHEHUSI.

Pemath /MHeliHbIe YypaBHEHHUSI C IlapamMeTpaMH, HeCT0XHbIe CHUCTeMbl JIMHEeHHBIX
ypaBHEeHUH C rapaMeTpamu.

[TpoBOAUTS HCCei0BaHMUSI YpPaBHEHUM U CUCTEM YpaBHEHUH, B TOM UUCJ/Ie C IPUMEHeHUeM
rpadyueckux mpejcTaBieHWi (yCTaHaB/IMBaTb, UMEET JIM ypaBHEHUe WU CUCTeMa ypaBHEHWM
pellieHusi, ec/ii UMeeT, TO CKOJIbKO, U TIpouee).

[TepexoauTb OT COBeCHOW (DOPMY/UPOBKM 3a/laud K eé ajnreOpanveckol Mojend C
MOMOIIIbI0  COCTaBJ/IEHWSI YPaBHEHUs WM CUCTeMbl ypaBHEHWM, WHTepPNpeTHpoBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/lauu MO/TyUYeHHbIN pe3y/ibTarT.

[TpyMeHSITb CBOMCTBA UMCJ/IOBBIX HEPABEHCTB [IjIsi CPABHEHMs, OLIEHKH, pelllaTh JTUHEeNHbIe
HepaBeHCTBa C OJHOM TepeMeHHOM UM UX CHUCTeMbl, ZAaBaTh rpaduuecKyr0 WITHCTPALUIO
MHO>KeCTBa pelleH!i HepaBeHCTBa, CCTeMbl HePaBEeHCTB.

DyHKIUHU

[MTonumatb ¥  UCHOMb30BaTh (YHKILMOHA/TbHbIE TIOHATUSI W S3bIK  (TEPMUHBI,
CMMBO/IMYecKre 0003HaueHWsi), OIpeJiesiATh 3HaueHWe (YHKIUM T10 3HAUEHWI0 apryMeHTa,
orpe/iesisiTh CBOUCTBA (DYHKLIMH TI0 eé rpaduKy.

CrpouTts rpadvku GyHKIKHN , ONTUCHIBATH CBOMCTBA UMCIOBOM (PYHKLIUU 110 eé rpaduKy.

K koHIly 00yueHUs B 9 KJ1acce 00yUaroIuiics MOyYUT CeyIOIIHe IpeIMeTHbIe Pe3y/IbTaThl:

Yucia 1 BEIUMC/IeHUs

CB0060/IHO OMepUpOoBaTh TOHATUSMU: KOPEHb N-M CTereHu, CTereHb C PaldOHATbHBIM
rokasaresieM, HAaXOJWTb KOpPeHb n-W CTereHW, CTeleHb C palMOHAJbHBIM TIOKa3aTeseM,
UCTIONB3ysl TIPU HeOOXOAMMOCTU KaJIbKYJIITOP, TPUMEHSATh CBOWCTBA KOPHS N-M CTereHw,
CTeTeHU C pallOHAIbHBIM MOKa3aTesieM.

Wcnonb3oBaTh TOHSITUE MHOXKECTBA [IeMCTBUTE/IbHBIX UMCe TIPU pelleHrud 3ajjay,
TPOBeIeHUM PacCy>XIeHUM U [10Ka3aTe/bCTB.

CpaBHUBaTh U YMOPsiJOUMBaThL [|eMCTBUTE/IbHbIE UWC/Ia, OKPYTJ/STh JelCTBUTe/bHbIe
YKCJ1a, BBITO/IHATH IPUKUKY pe3yJbTaTa BbIUMC/IEHHH, OLIEHKY UHMC/IOBbIX BbIDAyKEHUH.

Anredpanuyeckue BbIpa)KeHHA

CB00OOIHO OmepupoBaTh IMOHATHEM KBAJpaTHOTO TPEXUleHa, HAaXOAUTb KODHU
KBaJpaTHOI'O TPEXU/IeHa.

PacknazbiBaTh KBaZpaTHbIV TPEXUJIEH Ha JIMHEHWHbIE MHOXKUATEJTH.

YpaBHeHNs 1 HepaBeHCTBA

Periath nMHelHbIe W KBaJ[paTHbIe ypaBHEHUs], yPaBHEHHs], CBOASIIMECS K HUM, JPOOHO-
paljMoHa/IbHbIe YpaBHEHUs.

PemmaTh Hec/10)KHbIe KBa/lpaTHbIE YDaBHEHUSI C [TapAMETPOM.

Pemath /MHeliHble HepaBeHCTBA, KBaJpaTHble HepaBeHCTBA, WCII0/Ib30BaTh METO/,
WHTEpBaJIOB, U300pa)kaTh pellleHre HepaBeHCTB Ha UMC/IOBOW TIPSIMOM, 3alMChIBaTh PeIleHre C
TIOMOIL[bI0 CUMBOJIOB.

Pemath cucTembl JBYX JIMHEWHBIX YPaBHEHUN C ABYMs TlePeMEHHBIMU U CHUCTEMbI JABYX
ypaBHEHUH, B KOTOPBLIX OZJHO ypaBHEHUE He SIBJISIeTCS TMHeHWHBIM.

PeliaTh HeC/10)KHbIE CUCTEMBI HeJIMHEWHBIX YPaBHEHUU C TTapaMeTPOM.

[IpuMeHSITb ~ MeTOAbl  PAaBHOCWIBHBIX  IpeoOpa3oBaHM, 3aMeHbl I[epeMeHHOMH,
rpauyeckoro MeTo/ia Mpu pellieHUH ypaBHeHU 3-U U 4-11 cTerneHel.



Pemath cucTembl JIMHEWHBIX HEPaBEHCTB, CUCTEMbl HEpPaBEHCTB, BKJ/IOUAIOLHe
KBaZIpaTHOe HEPAaBEHCTBO, M300pa)kaTh pelleHHe CHCTeMbl HEepaBeHCTB Ha UKMC/IOBOW TPSIMOM,
3arMuChbIBaTh pellieHre C TTOMOLLbI CMBOJIOB.

Pemiate ypaBHeHHsi, HepaBeHCTBa M MX CHUCTeMbl, B TOM UHWC/Ie C OrpaHUUYeHUsIMH,
Harpumep, B Lie/IbIX YUC/Iax.

[TpoBOAUTS HCCei0BaHMUSI YpPaBHEHUM U CUCTEM YpaBHEHUH, B TOM UUCJ/Ie C IPUMEHeHUeM
rpadyueckux mpejcTaBieHWi (yCTaHaB/IMBaTb, UMEET JIM ypaBHEHUe WU CUCTeMa ypaBHEHWM
pellieHusi, ec/ii UMeeT, TO CKOJIbKO, U TIpouee).

Pemmath TeKCTOBBlE 3a/auu anreOpalyecKUM CIIOCOOOM C TIOMOIIBIO COCTaBJ/IEHUS
ypaBHEeHUi, HepaBeHCTB, X CUCTEM.

Vcnonb3oBaTh  ypaBHeHHsi, HepaBeHCTBA M MX CHUCTeMbl Il COCTaB/IeHUS
MaTeMaTHueCKOW Mo/ie/ld peaslbHOW CUTyallud WM TPUKIaJHOW 3a/laud, UHTepIpeTHpOBaTh
TI0JTyYeHHbIe pe3y/bTaThl B 3aZIJAHHOM KOHTEKCTe.

Unc/ioBble NOC/IeA0BaTe/IbHOCTH M NIPOrpeccuy

CB060/IHO OTIepUPOBATh MOHATHUSIMU: 3aBUCUMOCTb, (DYHKLUSA, TPAPUK (YHKLUH, TIpsMast
TIPOTIOPLIMOHAIBHOCTh, JIWHelWHasi (yHKIUs, oOpaTHas TMPOIMOPIMOHAILHOCTL, Tiapabosna,
ruriep0oJia, KyCOUHO-3alaHHasi PyHKIHUS.

UccnepoBaTh (yHKIMIO MO eé TpaduKy, yCTaHaB/IWBaThb CBOWCTBA (YHKIMH: 00/1aCTh
oripejie/ieHus, MHO)KeCTBO 3HAaueHWid, Hyn1d (YHKLMH, TPOMEXYTKHM 3HAKOIMOCTOSIHCTBA,
TIPOMEXYTKU BO3pacTaHusi U yObIBaHHs, YETHOCTb U HEUETHOCTh, HauboIblllee U HalMeHblliee
3HaYeHusi, aCUMIITOTHI.

PacriosHaBaTh  KBajpaTWuHyl0 (yHKUMIO 10 Qopmy/ae, TMPUBOJUTb TMpPHUMepbI
KBaZIpaTUYHBIX (DYHKIMI U3 peasibHOM )KU3HU, (PU3KKU, TeOMETPUU.

Onpenenars nono)keHue TpadyKa KBaJpaTUYHOW (YHKLUMA B 3aBUCUMOCTH OT eé
KO3((ULIEeHTOB.

CrpouTth rpaduk KBafipaTUUHOM (hyHKI[MH, OMUCHIBaTh CBOMCTBA KBA/[PATUUHOU (PYHKIIUU
1o eé rpaduKy.

Vicnonb3oBaTh CBOMCTBA KBa/IpaTUUHOM (DYHKIMU [J1s1 PeLlleHust 3aZau.

Ha npumepe kBasipaTUuHOM (QyHKLUU cTpouTh rpaduk ¢yHkimu y =af(kx + b) + ¢ ¢
TIOMOIIbIO TIpeoOpa3oBaHuii rpadrka GyHKIUH Y=f(x).

WnnrocTpupoBaTh € MOMOIIBIO rpauKka peasbHYH 3aBUCMMOCTb WM TMPOLIECC MO0 UX
XapaKTepUCTUKaM.

Apudmernueckasi ¥ reoMeTpruuecKasi mporpeccuu

CBOOOAHO OTEpUpOBaTh TOHSATHSIMU:  TIOC/T€[0BaTe/IbHOCTb, apuU(MeTHUecKas W
reomMeTpuuecKas porpeccuu.

3aflaBaTh TOC/TE[0BATEeILHOCTH Pa3HBIMU CIIOCOOAaMM: OIMUCATeNbHBIM, TaOJIWYHBIM, C
TIOMOIL[bI0 (POPMY/JIbI N-TO UjieHa, peKypPeHTHbBIM.

BbINOSHATE BBIUMC/IEHMSI C MCMO/Ib30BaHUEM (OPMY/ N-ro 4jieHa apyu@MeTH4yecKoul Hu
reoMeTprUUeCcKol TIPOrpeccuii, CyMMbI TIEPBBIX N U/I€HOB.

V306paskaTh uieHbI TIOC/Ie/JOBaTeIbHOCTH TOUKAaMU Ha KOOPAMHATHOMW TIJIOCKOCTH.

Pemmath 3aiauu, CBs3aHHbIE C YMCJIOBBIMU TOC/I€/JOBaTe/IbHOCTSIMU, B TOM UHUC/Ie 3aauu
13 peasibHOM »KM3HU (C UCII0/Ib30BaHUEM Ka/lbKY/STOPa, LU(POBBIX TEXHOJIOTHH).

Pacrio3HaBaTh ¥ MPUBO/IUTH NIPUMeEPhl KOHEUHBIX M 0eCKOHEUHBIX I10C/Ie/J0BaTe/TbHOCTEH,
OrpaHUUEHHBIX  TOC/e/0BaTe/lbHOCTeH, = MOHOTOHHO  Bo3pacTaroiyx  (yObIBaroLMX)
TI0C/Ie/[OBaTeTbHOCTEN.

VveTs mipescTaB/ieHHE O CXOAMMOCTH T0C/e[0BAaTeIbHOCTH, yMeTb HaXOJUTb CYyMMY



OeckoHeuHO yObIBarOIel reOMeTPHUUeCKOW IPOrPecChH.
[TpuMeHsATH METO/, MaTeMaTUUeCKOH MHAYKLU TIPU pellieHrH 3a/au.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KITACC
KoinuecTBo yacoB O/IeKTPOHHbIEe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn KoHTpo/1bHBI IIpakTHUeckue
nporpamMMsbI Bcero ob0pa3oBare/ibHbIE
e padoThbI padoThI pecypen:
1 UK CJIA 1 BBIUNCJIEHHWS. 1 1
PauioHanbHbIe urc/ia (MOBTOpeHue)
9 OYHKIUNU. KoopauHatsl U 17 1
rpaduku. PyHKIUN
3 AJITEBPANYECKUE BBIPAJKEHNWS. ;
BoipakeHusi ¢ mepeMeHHbIMU
4 YPABHEHI/I}UI N CUCTEMBI 10 1
YPABHEHMW M. JlvuHeliHble ypaBHeHUsI
c UK CJIA 1 BEIUNCJIEHHWS. CrerneHsb € 6
HaTypaJIbHbIM T0Ka3arejieM
5 AJITEBPAMYECKUE BBIPAJKEHNSA. 93 1
MHorou/ieHbl
7 AJITEBPAMYECKUE BBIPAJKEHNWSA. 1 1
@®opMyJibl COKPAILEHHOTO YMHOXKEeHUST
UMCJIA U BBIUMCJIEHUSA. JenuMocTb 10
OYHKLUWU. JTuneriHas GyHKLMS 16 1
YPABHEHNA Y CUCTEMBI
10 YPABHEHUM. CucreMs! TUHEHHbIX 14 1
ypaBHEHHUH
11 [ToBTOpEHUE, 0600IIEHNE, 8 1




CUcCTeMaTu3alus 3HAHUM

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

136




8 KV/IACC

KosimuecTBo uacoB O/1eKTpoHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbuel | IIpakTHueckue
NMPOrpaMmsbI Bcero oOpa3oBare/ibHbIE
e paboTbI paboThI pecypesI
1 YPABHEHNSA N HEPABEHCTBA. 20 1
HepaBeHctBa
5 YN CJTIA " BBIUMCJIEHVA. KBaspaTHbIii 17 1
KOpeHb
3 YPABHEHNSA U HEPABEHCTBA. 17 1
KBazgpaTHbie ypaBHEeHUS
4 AJITEBPANYECKUWE BBIPAJKEHNA. 17 1
IIpo6HO-paloHa/IbHbIe BbIPAyKeHUS
. YPABHEHNSA N HEPABEHCTBA. 19 1
IIpo6GHO-paloHabHbIE YPaBHEHMUSI
6 OYHKIUN 15 1
7 AJITEBPANYECKUE BBIPAYKEHUS. 14
Crenenu
8 UNCJIA 1 BBIYUCJTEHUA. JenuMocTb 7 1
9 [ToBTOpEHUE, 0606IIIEHHE, 10 1
CUCTeMaTH3aLus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KV/IACC

KosimuecTBo uacoB O/1eKTpOHHbIEe
No HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n MPOrpaMmsbI Bcero Kontponsuer TpakTuyeckue oOpa3oBare/bHbIE
e paboTsI PaboThI pecypehI
1 OYHKIUN 25 1
5 YPABHEHUS U HEPABEHCTBA. 15 1
KBazpaTHble HepaBeHCTBa
3 YPABHEHUSA U HEPABEHCTBA. o 1
YpaBHeHUs, HepaBeHCTBA U UX CUCTEMbI
4 UM CJIOBBIE TTOCJIEAOBATEJIBHOCTHN 75 1
N ITPOI'PECCHUU
. AJITEBPANYECKUE BBIPAYKEHUS. 1 1
CreneHb C paljMOHa/IbHBIM TI0Ka3aTeseM
5 [ToBTOpEHUe, 00001TIEHNE, CUCTEMATH3ALHS 34 1
3HaAHUM
OBLIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 136 6 0




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI VIS YYHEHUKA
Konsrun FO.M., TkauéBa M.B., ®énoposa H.E. u apyrue,Anrebpa, 7 Knacc,
AxnponepHoe o61iectBo "M3marensctio "TIpocBerienye";

METOJUYECKHUE MATEPHUAJIbI V151
YUUTEJIA Kongarun HO.M, TkaueBa M.D

IIU®POBBIE OBPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCHI CETI
MHTEPHET https://resh.edu.ru/subject/lesson/7261/start/248918/






