MyHu1LMIIaIbHOE Ka3eHHOe 00111e00pa3oBaTe/ibHOe YUpeKeHe
«KpacHoMbITbCKasi cpeHsisi 001rieobpa3oBaTesibHasi IIIKO/Ia
rMmenu H.B. ApxaHresbCcKoro»

(MKOY «KpacHombinbckasi COII M. H.B. ApxaHrenbCKoro»)

PACCMOTPEHO [MPMHATO YTBEPXXIEHO
Ha 3acelaHuu Ha 3ace/laHuu MPUKa30M IUPEKTOPOM
MeTOMUeCKOro coBeta relaroruyeckoro coBera MKOY «KpacHombuibckass COLLL
[Tpotokon ot 25.08.2023  TIpoTtokon ot 25.08.2023 vmMm. H.B ApxaHrenbCckoro»
Ne 1 Nel ot 25.08.2023 Ne 225
(

m JOKYMEHT NOAMNMMCAH
QNEKTPOHHOW MOANNCHIO

CepTudukat: 26A8002AA21F486A9AC58B19AAD6384A
Bnapeneu: Pynacosa TatbsHa CepreeBHa
OevictButener: ¢ 21.10.2022 no 14.01.2024

\.

PABOYAS ITPOI'PAMMA
(ID 318107)

yuebHOro Kypca «Asrebpa»
(6a30BbIi YPOBEHD)
Zu1s1 oOyuarommxcs 7-9 K/1accoB

c. KpacHomsuibckoe, 2023



ITOSACHUTEJIBHASA 3ATIMCKA

Anrebpa sIB/isieTCs OJHUM U3 OTOPHBIX KYPCOB OCHOBHOTO 001iero obpa3oBaHusi: OHa
obecrieurBaeT U3yueHHue [PYTUX AUCIUIUINH, KaK eCTeCTBEHHO-HAayYHOr0, TaK ¥ TYMaHUTapHOT O
L[UK/IOB, eé 0CBOeHHe HeoOXOJUMO AJisi TIPO/I0/DKeHUsT 00pa30BaHUs U B TOBCEJHEBHOMN >KH3HU.
Pa3ButHe y 0OydYarol[UMXCs HAy4YHBIX TMPE/ICTABJI€HUN O TMPOUCXOKIEHUA U CYIHOCTH
anreOpanyeckux abOCTpakIi[ui, Crocobe OTpakeHWsT MaTeMaTUUeCKOM HayKoW SBJAeHWM U
MPOLIeCCOB B TIpUpPoJe U OOIIecTBe, poav MaTeMaTUYeCKOTO MO/Ie/TUPOBAHUSI B HAayYHOM
MO3HAHWU U B TMpaKTUKe CrocoOCTByeT (OPMHUPOBAHHIO HAyUHOTO MHPOBO33DEHHUS] U KaueCTB
MBIIIIEHHS], HeOOXOAUMBIX /I afialiTallid B COBpPeMEeHHOM IMdpoBoM obirecTBe. M3yueHue
anrebpbl oOecrieurBaeT pa3BUTHe YMeHUs Ha0O/M01aTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIEHUs], CIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBIBATh CBOM
JIeVCTBUSI U BBIBOJBI, (OPMY/IUPOBaTh yTBepxKAeHUs. OcBoeHre Kypca anreOpbl obecrieurBaeT
pa3BUTHE JIOTMUECKOTO MBIIIJIEHHs OOyuaroUXCs: OHU HWCTOJB3YIOT JelYKTHBHBIE U
WHAYKTUBHBIE pacCyXKAeHus, 0000IleHre W KOHKpPEeTH3al[{io, abCcTparupoBaHHe W aHaJIOTHIO.
OOyueHue anrebpe TmMperonaraeT 3HAYUTE/NBHBI 00BEM CaMOCTOSITESTBHOM [eATeIbHOCTU
o0yuaromuxcs, T03TOMY CaMOCTOSITeJIbHOe pellleHHWe 3aZiau  SIBJsIeTCsl  peanm3anyeit
JesITeTIbHOCTHOTO MPUHIIMIIA 00yUeHusl.

B cTpykType miporpammbl yuyeOHOro Kypca «Asrebpa» mJii OCHOBHOTO 0OILero
00pa3oBaHUsi OCHOBHOE MeCTO 3aHHUMAlOT COZlepKaTelbHO-MeToAnYecKue JUHUM: «Hucma u
BBIUMC/IEHUS», «AnreOpanueckre BbIpaKeHUS», «YpaBHEHUs W HepaBeHCTBa», «DyHKIUM».
Kaxzas U3 3TuX cofiepkarebHO-MeTOJUUeCKUX JTMHUN Pa3BUBAeTCsl Ha MPOTS)KEHUU TPEX JieT
M3yueHHs Kypca, B3aUMO/IeHCTBYS C IDYTMMH ero JMHUSIMHU. B Xo/je n3yueHusi yueOHOTO Kypca
00yJaroImyMCst IPUXOAUTCS JIOTUYECKU PacCy’KZaTh, UCTIOIb30BaTh TEOPETUKO-MHO>KEeCTBEHHBIH
s13bIK. B CBSI3M C 3TMIM B mporpaMmy yueOHOTO Kypca «Anrebpa» BK/IFOUEHbI HEKOTOPbIe OCHOBBI
JIOTWIKM, TIpe[CTaB/IeHHble BO BCEX OCHOBHBIX pa3/le/lax MaTeMaTHueckoro oOpa3oBaHUSI U
CTIOCOOCTBYIOIIME OB/a/[eHUI0 00yUYarOI[MHICS OCHOB YHUBEPCAJIbHOTO MaTeMaTUUeCKOro sI3bIKa.
CofeprkaTesTbHOM M CTPYKTYPHOM OCOOEHHOCTBIO y4ueOHOTO Kypca «AsreOpa» SIB/ISIETCS €ro
VHTerpMPOBaHHBIN XapakTep.

Copepxanve nuHUM «UMC/Ia U BBIYMCIEHUST» CIY)KAT OCHOBOW /il Ja/ibHeMlIlero
M3y4eHUs] MaTeMaTHUKU, CIIOCOOCTBYeT Da3BUTUIO y OOYyUaroIUXCs JIOTMUECKOTO MbIIIEeHMS,
(hopMUpOBaHUIO YMEHUSI TOTb30BaThCSl aTOPUTMaMH, a TakKe MPUOOPeTeHHI0 TTPAKTUUeCKUX
HaBBbIKOB, HEOOXOAWMBIX /i TIOBCeJHEBHOW >KM3HU. Pa3BUTHe MOHSATHS O UHMC/Ie Ha ypOBHE
OCHOBHOTO 00111ero obpa3oBaHUsI CBSI3aHO C paljMOHAJbHBIMU M UPPALMOHA/IHBIMU UYHC/IaMH,
(hopMupoBaHUeM TpeJCTaB/leHUN O [IeHCTBUTE/ILHOM 4Mc/ie. 3aBeplieHre OCBOEHHSI UMCIO0BOM
JIMHUM OTHECEHO K cpeiHeMy 0011ieMy 00pa30BaHUIo.

CopepkaHve [JByX anreOpanyecKux JIMHUM — «AjreOpaniueckue BBIDOKEHUS» W
«YpaBHEHUs U HEPAaBEHCTBa» CIIOCOOCTBYeT (hOPMUPOBAHMIO y 00yUarOIIMXCsl MAaTEMAaTHUECKOTO
anrapara, HeoOX0JUMOTO [i/Is PellieHust 3aZiau MaTeMaTHKU, CMeXHBIX TIPeZIMETOB U TIPaKTHKO-
OpPMEHTHPOBaHHbIX 3a7au. Ha ypoBHe OCHOBHOrO 00ijero oOpa3oBaHus yueOHBIH MaTepHa
TPYIITMPYETCS BOKPYT PpAl[MOHATBbHBIX BBIDAKEHWH. Asirebpa /1eMOHCTpUPYeET 3HaueHue
MaTeMaTHKH KakK si3blKa [jisi TIOCTPOeHHUsI MaTeMaTUUeCKUX Mojesield, OmucaHusl MpOLeCCOB U
SIBJIEHWI peasibHOro0 Mupa. B 3amaum oOyueHHs anreOpe BXOJSAT TakKe AajbHellllee pa3BUTHE
aZTOPUTMHUYECKOTO0  MBIILIJIeHUs, HeoOXoguMoro, B YaCTHOCTH, [JIi OCBOEHHS Kypca
WHGOPMATUKKA, W OBJaJleHWe HaBblKaMU [JelyKTUBHBIX pacCykzaeHuii. I[Ipeobpa3oBaHue
CHUMBOJIbHBIX ()OPM CITIOCOOCTBYET pa3BUTHIO BOOOpaXkKeHUsI, CTIOCOOHOCTeM K MaTeMaTH4eCKOMY
TBOPUECTBY.

CopepxaHve  (DyHKLMOHA/TbHO-TPA(PMUECKOM JIMHWM  HalleJIeHO Ha  T0JlyuyeHue
00yuaromyMuCs 3HaHUH 0 PYHKIUSIX KaK BaXKHEHIIel MaTeMaTuueCcKor MOZIeJTH Ji/ist OTTMCaHUS U
MCC/ieIoBaHUs pa3HOOOpa3HbIX TIPOLIECCOB W siBJIeHWM B Tipupofie U obiectBe. M3ydeHue
MaTepuasga CIIOCOOCTBYeT pa3BUTHIO y OOYYarol[UXCsl yMEHHWS WCIIO/Ib30BaTh pa3/UuHbIe
BbIpa3uTe/bHbIe CPeJICTBA SI3blKa MaTeMaTUKW — C/OBeCHble, CUMBOJIMUeCKUe, rpaduueckue,



BHOCHT BKJ/1a/l B hOpMHpOBaHe Mpe/iCTaB/IeHH 0 POIM MaTeMaTUKU B Pa3BUTUU [IUBUIU3ALIUU U
KY/bTYPBI.

CoriacHO yueOHOMY TulaHy B 7—9 K/laccax u3ydaercsi yueOHbIN Kypc «Asrebpa», KOTOPBIH
BK/IIOUAeT C/Ie[yl0lllie OCHOBHbIe pa3fenbl cojepkaHusi: «Yucna W BBIUKMCIEHUS»,
«Anrebpaniueckue BhIpaKeHUsI», «YPaBHEHUsI U HEPABEHCTBa», «DYHKIIUN».

Ha usyuenue yuebHoro Kypca «Anrebpa» otBoautcs 306 yacos: B 7 kimacce — 102 yaca (3
yaca B Hejzlent0), B 8 Knacce — 102 yaca (3 uvaca B Heziento), B 9 kiacce — 99 vacoB (3 yaca B
HeJierto).

COJEPXXAHHME YYEBHOI'O KYPCA
7 KJIIACC
Yuicna ¥ BIUKMCIEHUS

IIpoby OOBIKHOBEHHBIE W JE€CATHYHBIE, TEpPexo]; OT OHOW (opMbl 3amucu Apobeit K
Apyroi. IloHsiTHe paLMOHaNbHOrO YKC/a, 3alMCh, CpaBHEHMe, YIIOpsJOUuMBaHhe palOHaIbHbIX
yncen. ApudmeTrnueckre eHCTBUS C paLMOHAIbHBIMU YMciaMU. PellieHue 3asau U3 peasbHOU
MPaKTHKH Ha YacTH, Ha JpoOH.

CrereHb C HaTypaJbHBIM TOKa3aTesieM: OmpejiesieHue, TIpeodpa3oBaHue BBIPAKEHHWN Ha
OCHOBe Ormpe/ieNieHus], 3anuch 60/bIMX unces. [IpoLeHThl, 3amKch MPOLEHTOB B BH/E Jpobu u
npobu B BHje TPOLIEHTOB. TPy OCHOBHBIE 3a/laud Ha IPOLIEHTHI, pelleHre 3a7iay U3 peasbHOM
NIPaKTHKU.

[TprMeHeHMe TIPHU3HAKOB /1e/TMMOCTH, pa3/ioykKeHe Ha MHOYKUTe/IM HaTypabHbIX YMCe.

PeastbHbIe 3aBUCUMOCTH, B TOM YKC/Ie TIpsiMasi M oOpaTHast IIPOMOpLMOHaIbHOCTH.
AnreGpanyecKuie BEIPAKEHUS

[TepeMeHHble, UKCI0BOE 3HAUE€HUE BbIPA)KEHUSI C lepeMeHHOU. []omyCcThMble 3HaueHUs
repeMeHHbIX. [Ipe/icTaBneHre 3aBUCHMOCTH MeXX/ly BeJTMUMHaMU B BUJie (hopMyiibl. BerunciieHus
no ¢opmynam. [Ipeobpa3oBaHre OYKBEHHBIX BbIDaKEHHM, TOXK/IeCTBEHHO PaBHbIE BBIpaKEHUS,
rpaBuia TpeoOpa3oBaHUsi CYMM U TIPOM3Be/IeHHH, TIpaBW/la PACKPBITHSI CKOOOK U TIPUBEAEHUS
Mo/I0OHBIX C/laraeMbIX.

CBoiicTBa CTereHu C HaTypaJbHbIM IT0Ka3aTesieM.

OpHouneHsl U MHOrowleHsl. CTenieHb MHOrouseHa. Cjo)keHue, BbIUMTaHHe, YMHOXKEHHe
MHOrou/ieHoB. PopMy/ibl COKPAI|EHHOTO YMHOKEHMsI: KBaZipaT CyMMbl M KBaZipaT Pa3HOCTH.
dopmMyJsia pa3HOCTH KBaZlpaToB. Pa3/io)keHre MHOTOUI€HOB Ha MHOXKUTEIH.

YpaBHeHUs U HepaBeHCTBa

YpaBHeHHe, KOPeHb ypaBHeHHUs], MpaBU/ia peoOpa3oBaHusl ypaBHEHHs, PaBHOCHU/IbHOCTb
yPaBHEHHH.

JIuHeliHOe ypaBHeHHWe C OJHOW MepeMeHHOW, UMCI0 KOPHeW JIMHEMHOrO YypaBHEHWS,
pellieHVe JIMHeWHBbIX ypaBHeHMM. CocTaBieHWe ypaBHeHHM IO YCJIOBUIO 3ajaud. PereHue
TeKCTOBBIX 3a/jau C NTOMOILbI0 YpaBHEHUH.

JIvuHeliHOe ypaBHeHHe C JByMsl TilepeMeHHbIMU U ero rpaduk. Crucrema ABYX JUHEMHBIX
yPaBHEHUM C /ByMs TepeMeHHbIMH. PellleHHe cuCTeM ypaBHEHHH Cr0cOO0OM TO/CTaHOBKH.
[TprMepsI pellieHUs TEKCTOBBIX 3a/jau C MOMOIIIbI0 CUCTEM yYpaBHEHHH.

DOyHKUMHU

KoopavHaTta TOukyd Ha TipsiMoil. UWCOBble TIPOMEXYTKW. PaccTosiHWe MeXAy ABYMsi
TOYKaMH KOOPJJMHAaTHOM NPSIMOM.

[IpsimoyronbHast cucremMa KoopauHat, ocu Ox u Oy. Abciucca U opuHaTa TOUKU Ha
KOOpZMHATHON TmiockocTH. [Ipumepsl rpadukoB, 3a/jaHHbIX (opmysnamu. UteHue rpadukos
peanbHbIX 3aBUCMMOCTel. [TonaTre pynkumu. I'paduk ¢pyHkium. ColicTBa GyHKUMM. JIMHelHas
¢byHkuys, eé rpaduk. ['paduk dyHkumu y = |x|. I'padrueckoe pelieHue TMHENHbIX ypaBHEHUH 1
CUCTEM JIMHENHBIX YpaBHEHUM.

8 KITACC
Uuicia ¥ BEIUMC/IEHUS



KBazpatHeiii KopeHb W3 umcsia. [loHATHe 00 WppaluoHaNBLHOM 4ucsie. [lecaTUUHbIE
NIpUOJI>KeHHsT UppaLMOHANbHBIX urces. CBoMCTBa apuMeTHUeCKUX KBa/IpaTHBIX KOPHEM U UX
MpUMeHeHre K TIpeo0pa30BaHUI0 UMC/IOBBIX BBIPa)KEHUM M BbIUMC/IeHUsIM. [leficTBUTE/TbHBIE
yucsia.

CreneHb C Lie/bIM M0Ka3aresieM U eé cBoiicTBa. CTaHAapTHas 3aMuch YyUCIa.
Aurebpanyeckyie BEIDOKEHHUS

KBagparHbiii TpéxusieH, pa3noyKeHre KBaIpaTHOTO TPEXU/ieHa Ha MHOXKUTETH.

Anrebpanueckasi apoOb. OCHOBHOe CBOMCTBO anrebpanueckoii apoou. CroxeHHe,
BbIUMTaHWe, YMHOKeHHe, /lefieHre anreOpanyeckux pobOeid. PaiyioHanbHble BBIDA)KEHUS M MX
ripeoOpa3oBaHue.

YpaBHeHUs U HepaBeHCTBa

KBagpatHoe ypaBHeHue, opmy/sa KOpHel KBaZipaTHOro ypaBHeHUsi. Teopema Buera.
PemieHue ypaBHEHWH, CBOASIIUMXCS K JIMHEWHbIM W KBaJpaTHbIM. [Ipocrefimue apo6GHO-
palvoHabHble YpaBHEHUS.

I'paduueckasi MHTepnpeTalysi ypaBHEHUM C ByMsi TlepeMeHHbIMU U CHUCTeM JIMHEMHbIX
yPaBHeHUH C IByMsi IlepeMeHHbIMU. [IpriMepbl pellieHrst CCTeM HelTMHeMHbIX YPaBHEeHUM C IByMSsI
repeMeHHbIMH.

PeliieHre TeKCTOBBIX 3a/]au anreOpanyeckuM Criocobom.

UucnoBble HepaBeHCTBA W UX CBoiicTBa. HepaBeHCTBO C OZHOM TepeMeHHOM.
PaBHOCW/ILHOCTb HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OJHOW mepeMeHHON. CHCTeMbl
JTMHEWHBIX HePaBEHCTB C O/JHOW TlepeMeHHOI.

O yHKIMU

[Monsitrie pyHkuyu. O6MacTb onpesieNieHUs] 1 MHOXKeCTBO 3HaueHUH GyHKmu. CriocoObl
3a/jaHus1 QYHKLIUI.

I'papuk ¢yHkumu. YrteHue cBoiicTB ¢yHKIMU 10 eé rpaduky. Ilpumepsl rpadukos
(yHKILMH, OTpaKaroluX peabHble MPOLeCChl.

@DyHKUWY, OMHUCHIBAIOIIME TIPSIMYI0 U 00OpaTHYIO MPOTMOPLIMOHANIBHBIE 3aBUCUMOCTH, UX
rpaduku. OYHKIMKU y = X2, ¥ = X3, y = VX, y=|x|. ['paduueckoe pelieHrie ypaBHEeHUIA U CUCTEM
yPaBHEHHH.

9 KJITACC
Uuciia ¥ BEIUKUC/IeHUA

ParrioHasibHbIe umMc/ia, UppaljMoOHa/bHbIe UMc/ia, KOHeuHble U OeCKOHeuHble J1eCITUYHbIe
npobu. MHOXeCTBO [1eMCTBUTENbHBIX 4YHCesl, AeHCTBUTE/NbHble YWC/a KakK OecKoHeuHble
JlecITHYHbIe ipoOu. B3aMHO 0JHO3HaYHOE COOTBETCTBHE MEXK/Y MHOXKECTBOM JIeHCTBUTETbHBIX
yucen U KOOPAUHATHOU MPSIMOH.

CpaBHeHMe [eNCTBUTE/bHBIX uuces, apyupMeTHUYecKue [eUCTBUS C [1eHCTBUTETbHBIMU
YMCJIaMHU.

Pa3mepbl OOBEKTOB OKPY)KAIOIIEro MHpa, JJIUTEebHOCTh TIPOLIECCOB B OKPY’KaroILEM
Mupe.

[MpubnkéHHOe 3HaueHWe BeJIMUMHBI, TOYHOCTb TpubmkeHus. OKpyrjeHUWe UHMCel.
ITpukuKa U OLjeHKa pe3y/IbTaTOB BbIUKC/IEHUH.

YpaBHeHus U HepaBeHCTBa

JIuneliHoe ypaBHeHMe. PelleHre ypaBHeHNUH, CBOASALMXCS K JIMHEUHBIM.

KBazspatHoe ypaBHeHue. PellleHWe ypaBHEHWHM, CBOJSALUMXCA K  KBaJpaTHBIM.
bukBaspaTHOe ypaBHeHMe. [Ipumepnl pelleHMs] ypaBHEHMM TpeTbeld U YeTBEPTOM CTeleHel
pas3no)KeHrueM Ha MHOXKUTEH.

Pemienve  ApoOHO-pallMOHA/NBHBIX  ypaBHeHWU.  PellleHWe — TeKCTOBBIX  3aJau
anrebpanyeckKUM MeTOZOM.

YpaBHeHMe C [IBymMs [lepeMeHHbIMU U ero rpaguk. PelieHue cucteM [BYX JIMHENHbIX
ypaBHeHWH C ABYMs IepeMeHHbIMU. PellleHHe cuCTeM [BYX YpaBHEHUM, OJHO W3 KOTOPBIX



JIMHeNHOe, a Jpyroe — BTOPOH cTerneHW. ['paduueckasi MHTepripeTaLysl CUCTEMbl ypaBHEHUM C
JIByMs lepeMeHHbIMHU.

PeliieHre TeKCTOBBIX 3a/jau ajireOpanyecKuM CriocoOoM.

YucoBble HepaBeHCTBA U UX CBOMCTBA.

PerieHvie nMHEeNHBIX HEPaBeHCTB C OAHOW TepeMeHHOM. PelieHue cUCTeM JIMHEWHbBIX
HepaBeHCTB C OJ[HOM mepeMeHHOW. KBazpaTHble HepaBeHCTBa. ['padmueckas WHTepIipeTalusi
HEepaBeHCTB U CUCTeM HepaBeHCTB C /IByMsl [IepeMeHHbIMHU.

O yHKIMU

KBagpatuunasi yHkius, eé rpaduk u cBoiictBa. [lapabosia, KOOpJWHATBHI BEPIIHHBI
rapaboJibl, 0Cb CHMMEeTPHH Mapado/ibl.

I'paduku GyHkimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| ¥ UX CBOMWCTBa.
YuicioBhIe IOC/IeA0BaTeILHOCTH U IPOrPecCcru

[oHsATHe YKMCI0BOI MOC/IEe/]0BaTebHOCTU. 3a/laHue TI0C/Ie/j0BaTeIbHOCTH PeKypPeHTHOM
dhopmyJioit 1 popMysiol N-To YieHa.

Apudmernueckasi U reoMmeTpuyeckas rporpeccud. DopMmysnbl  n-TO  ujeHa
apu(mMeTUUeCKON U reoOMeTPUUeCKOM MPOrpeccuii, CyMMbI MEPBBLIX N UJIEHOB.

N306pakeHne useHOB apuMeTUUecKold U reoMeTpUUecKoW MpOrpecCHil TOUKaMHu Ha
KOODP/IMHATHOM TIJIOCKOCTHU. JIMHeHHBIM U 3KCMOHeHIMa/lbHbINA pocT. C0KHBIe MPOL|eHTHI.

IUTAHNPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
JINYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3y/bTaTbl OCBOEHWsI TporpamMmbl  ydeOHOro Kypca «Aurebpa»
XapaKTepy3yroTCs:
1) maTpoTUYEeCKOe BOCITUTaHHe:
- TIPOsIBJIeHWeM MHTepeca K MPOLUIOMY M HaCTOSIL{eMY POCCHICKOW MaTeMaTHKH, LJeHHOCTHBIM
OTHOILLIEHWEeM K JOCTW)KEHUSIM POCCUMCKUX MaTeMaTMKOB W POCCHUUCKOW MaTeMaTHh4yecKou
IIKOJIbI, K UCII0/Ib30BaHUIO 3TUX JOCTKEHUH B IPYTUX HayKaX U MPUK/IaJHbIX chepax;
2) rpak/jaHCKoe U IyXOBHO-HPaBCTBEHHOE BOCITUTaHUE:
- TOTOBHOCTBbIO K BBITIOJIHEHUIO 00sI3aHHOCTeM TpakJaHWHAa U peajv3aldd ero Iipas,
Tpe/iCTaB/ieHMeM O MaTeMaTUYeCKMX OCHOBaX (DyHKIIMOHMPOBAHHWS PAa3/IMUHbIX CTPYKTYD,
SIBJIEHUH, TIPOLielyp TPa’kKAAHCKOro obijecTBa (HaripyumMep, BLIOOPBI, OMPOCHI), TOTOBHOCTBIO K
00CYX/IEHUIO 3TUYeCKUX Tpo0JieM, CBSI3aHHBIX C IMPAaKTUUYeCKUM TMPUMEHEeHWeM AOCTYKEeHUN
HayKH, 0CO3HaHHEeM Ba)KHOCTH MOPabHO-3TUUECKHX TPUHLIUIIOB B leTeIbHOCTH YYEHOT0;
3) TPyZAOBOe BOCIIUTaHUe:
- yCTAaHOBKOW Ha aKTHBHOE YydyacTHe B pellleHWM TPaKTHYeCKUX 3aJau MaTeMaTHuecKoi
HampaB/IeHHOCTH, OCO3HaHWeM Ba)KHOCTH MaTeMaTUUecKoro o0pa30oBaHMs Ha TIPOTSDKEHUM BCeM
JKU3HU JIJ1s1 YCTIELTHOM TIpodeCcCOHaIbHOM /IesiTe/TbHOCTH U Pa3BUTHEM HeOOXOJMMBIX YMEeHHH,
OCO3HaHHBIM BBIOODOM U TIOCTPOEHHWEM WHIWBHUYalbHON TpaeKTopuud oOpa3oBaHUsS U
JKU3HEHHBIX TJIaHOB C YYETOM JIMUHBIX UHTEPeCoB 1 0011leCTBEeHHbIX OTPeOHOCTel;
4) scTeTHYecKoe BOCITUTaHHe:
- CrI0COOHOCTBIO K IMOLIMOHA/IbHOMY M 3CTeTUUECKOMY BOCTIPUSITHIO MaTeMaTHUeCKUX 0O BeKTOB,
3ajiau, pelleHni, pacCyXIeHUH, YMEHHIO BUIETh MaTeMaTHUeCKre 3aKOHOMEPHOCTU B UCKYCCTRE;
5) [JeHHOCTH HayJHOT'O TI03HaHWA:
- OpYeHTallell B [eITeTbHOCTM Ha COBPEMEHHYI0 CHUCTeMY HayuHbIX [Ipe/iCTaB/eHnid 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTUs uejioBeKa, IPUPOJAbI U 00ljecTBa, TOHUMaHUEM
MaTeMaTHUeCKOW HayKW Kak cdepbl UeoBeuecKoW JesTeNbHOCTH, 3TalioB €& pa3BUTHSA U
3HAYMMOCTH [ijis pa3BUTHSI LIUBUIM3aLUU, OBJIaJileHUeM sI3bIKOM MaTeMaTUKH U MaTeMaThUueckon
Ky/JIbTYpOM Kak CpeACTBOM TIO3HAaHUSI MHWpPA, OBJIaJIeHMEeM TPOCTEUIIMMU HaBbIKaMU
MCCJIe/IOBaTeTbCKON eI TelTbHOCTH;
6) pusuueckoe BocTMTaHWe, (GOpPMHMPOBaHUWe KY/IBTYphl 3[0pPOBbSi M  SMOLIMOHA/ILHOTO
6aromnosyums:



- TOTOBHOCTHIO TIPUMEHSITh MaTeMaTHuyeckue 3HaHWs B WHTepecax CBOEro 3/10pPOBbs, Be/leHus
3/I0pOBOr0 0Opasa >KU3HM (370pOBOe TTHUTaHWe, COa/laHCHPOBAHHBIM PEXKUM 3aHATHUN W OT/bIXa,
peryJsisipHasi ¢u3nueckass akTUBHOCTb), C()OPMHUPOBAHHOCThIO HaBbIKa pedieKCUU, MpU3HaHHUEM
CBOEro IpaBa Ha OIIMOKY M TaKOTO ke TIpaBa APyroro 4ejoBeKa;

7) 3KOJIOTHYeCKOoe BOCITUTaHHe:

- OpHeHTalMell Ha TIpUMeHeHHe MaTeMaTHUYeCcKWX 3HaHWM /I pellleHus 3ajad B 00/1acTH
COXPAHHOCTU OKDPY)Kalollleid cpefibl, TJIAHUPOBAHUSI TIOCTYNIKOB U OLIEHKU MX BO3MOKHBIX
TIOC/IeZICTBUM [I7IsT OKPY’KaloIl[el cpefibl, 0CO3HaHHEM TJI00ambHOr0 XapaKTepa 3KOJ0rHYeCcKHX
rpobieM ¥ MyTeil UX pelieHws;

8) aparrraiya K M3MeHSIOIIMMCS YC/I0BUSIM COLM/IbHOM U IIPUPOJHOM Cpefibl:

- TOTOBHOCTBbIO K [J€MCTBUSIM B YCJOBUSIX HeOIpe/e/éHHOCTH, TOBBIIIEHUIO YPOBHS CBOei
KOMITETEHTHOCTH uepe3 TMPaKTHUUeCKYI0 JesTe/IbHOCTb, B TOM UKC/Ie YMEHHEe YUHUTBhCS Y APYTHX
nrofield, mpuobpeTaTh B COBMECTHOU JIeSITe/TbHOCTU HOBBIE 3HAHMSI, HAaBbIKK U KOMIIETEHIINU U3
OTbITa IPYTHX;

- He0OXOZAMMOCTbI0O B (DOPMHPOBAHMK HOBBIX 3HAHWH, B TOM uHc/Ie (OPMYIUPOBaTh WJEH,
TIOHSITHSI, TUIOTE3bl 00 00BEKTAaX W SIB/IEHUSX, B TOM UHC/Ie paHee HeW3BECTHBIX, OCO3HABaTh
neduIUThl COOCTBEHHBIX 3HAHUM U KOMITeTeHTHOCTEH, M/IaHUPOBaTh CBOE Pa3BUTHE;

- CrI0COOHOCTBIO0 0CO3HABaTh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATEL CTPECCOBYIO CUTYALMIO KaK
BbI30B, TpeOyIOIMHA KOHTPMEpP, KOPPEKTUPOBaThb TNPUHUMAeMble peIlleHus | AelCTBUS,
(hopMyIMpOBAaTh U OL|EHUBATH PUCKHU U MTOC/Ie/ICTBUS, JOPMUPOBATH OIIBIT.

METAITPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHBIE ydeOHbIe AeiCTBIS
Ba3oBbie noruyeckue AelCTBUS:
- BBISIBJISITb U XapaKTePU30BaTh CyIleCTBEHHbIE TIPU3HAKK MaTeMaTHUeCKUX 00BeKTOB, TTOHSTHIA,
OTHOLLIEHWA MeXAy TOHATHSAMH, (OPMY/MPOBATh OIMpeZe/ieHus] TIOHSATHUM, yCTaHaBIUBATh
CyILIeCTBEeHHBIN MPU3HAK K1acCu(UKali, OCHOBAHUS [yl 00001IeHHsT U CDaBHEHUs], KPUTEPUH
TIPOBO/IUMOT0 aHa/TH3a;
- BOCIIDUHUMATh, (OPMYJMUPOBAaTh W TMPeoOpa3oBbIBaTh CY)KIEHUS: YTBepAWUTE/NbHbIE U
oTpHUILIaTe/bHbIE, e[MHUYHbIE, YaCTHBIE U 00I1I[1e, YC/IOBHBIE;
- BBISIBJIITb MaTeMaTUUeCKKe 3aKOHOMEePHOCTH, B3aMMOCBSI3U U TTPOTUBOPeUUs B (hakTax, JaHHBIX,
HaOJTIOZIEHNSIX M YTBEP)KIEHUsIX, TIpeJjlaraTh KPUTEPUH /IS BbISBIIEHUS 3aKOHOMEPHOCTeH U
MIPOTUBOPEUUH;
- JeJlaTh BBIBO/IbI C HCIIO/Ib30BAHMEM 3aKOHOB JIOTUKW, MAeJYKTUBHBIX W WHIYKTUBHBIX
YMO3aK/TF0UeHUH, YMO3aK/TFOUeHHIA TI0 aHaIOTHH;
- pa30upaTh /I0Ka3aTe/JibCTBA MaTeMaTHUeCKUX YTBep)KAeHU! (TpsMble U OT TPOTHBHOTIO),
TIPOBO/IUTH CAMOCTOSITE/TbHO HEC/IOXKHBIE I0Ka3aTeIbCTBa MaTeMaTHUeCKUX ()aKTOB, BBICTPAUBAaTh
apryMeHTalldi0, TPUBOJUTH TIPUMEPbl W KOHTPIIPUMEPhl, OOOCHOBBLIBAaTH COOCTBEHHBIE
paccyxJeHus;
- BbIOMpaTh criocob peieHust yueOHOW 3aziauu (CpaBHMBATh HECKOJIbKO BapUAHTOB DeIeHHs,
BBIOMpATh HaubosIee MOJXOASAIINHN C YYETOM CAMOCTOSITE/TEHO BbII€/IEHHBIX KPUTEPHER).
Ba3oBble ucciiefjoBaTe/IbCKue JeiCTBUS:
- UCTI0/Ib30BaTh BOMPOCHI KaK WCC/Ie[0BaTe/bCKUM MHCTPYMEHT TI03HaHUsA, (OpMy/IMpoBaTh
BOTIPOCHI, GUKCUPYIOIIHE TTPOTUBOPeUre, Mpo0ieMy, CAaMOCTOSITe/TbHO YCTaHAB/IMBATh HCKOMOE U
JaHHOe, GOpMHUPOBaTh TMITOTE3y, APTYMEHTUPOBATh CBOIO TIO3ULUI0, MHEHUE;
- TIPOBO/IUTH TI0 CAMOCTOSITE/TbHO COCTAaB/IEHHOMY TI/IaHy HEeC/IOXKHBIN 9KCTIePUMEHT, HeboJIbIIIoe
WCC/Ie[JOBaHWE T10 YCTAHOBJIEHUIO OCOOEHHOCTeH MaTeMaTHyecKoro OOBeKTa, 3aBUCHUMOCTEH
00BEKTOB MeXXy COOO0M;
- CAaMOCTOSITeIbHO (hOPMYJTUPOBATh OOOOIIEHUS W BBIBOJBI TI0 pe3y/bTaTaM IPOBEAEHHOTO
HaOJTIO/IeHNs1, UCC/IeZIOBaHUs, OLIEHUBATh JOCTOBEPHOCTD TOTYUYeHHBIX Pe3y/IbTaToB, BBIBO/IOB U
060011]eHUT;



- IPOTHO3UPOBAaTh BO3MO)KHOE Pa3BUTHe TPOIIeCCa, a TaKKe BBIJBUTaTh IMPEATIONIOKEHUS O ero
Pa3BUTHH B HOBBIX YC/IOBUSIX.
Pa6ora c uadopmarmeii:
- BBISIBJIATb HEJOCTAaTOUHOCTh U W30BITOUHOCTb WH(OPMAIMHM, [JaHHBIX, HEOOXOJUMBIX ISt
pelLIeHus 3a7aum;
- BEIOMpaTh, aHaIM3UPOBaTh, CACTEMATU3UPOBATh M HHTEPIPETUPOBATh MHPOPMALIHIO Pa3/TUNUHbBIX
BUZIOB U ()OPM TIpe/ICTaB/IeHNST;
- BeIOMpaTh (opmy TpeAcTaBieHUsT WH(OPMALMd W WUTFOCTPUPOBATh pelllaeMble 3aauu
CcXeMaMH, irarpaMMaMu, UHOHM rpadyKoi u uX KOMOWHAIUSIMU;
OLIEHMBATh HAAEKHOCTb HMHGOPMALMM [0 KPUTEPUSM, TIPEAJIOKEHHBIM YUUTETIeEM WM
copMyTMPOBaHHBIM CaMOCTOSITE/TBHO.

KoMMyHUKaTHBHbIe YHUBEPCA/IbHBIE yueOHbIe AeiicTBUA:
- BOCIIPUHUMATH U (POPMY/TMPOBaTh CY>KJeHHSI B COOTBETCTBUU C YCJIOBUSIMU U LeJ/IIMH 0011[eHus],
SICHO, TOYHO, TPaMOTHO BbIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh
TIOSICHEHUS 110 XOZy pellieHusl 3a/laul, KOMMEeHTHPOBaTh MOJTyYeHHbIN pe3y/ibTar;
-B Xxofe OOCYXAeHUs 3aJaBaTb BOIPOCHI T0 CYIIECTBY OOCY)KJaemMoi TeMbl, MpoOIeMbl,
pelllaemMoli 3a/jauu, BbICKA3bIBaTh WUJeU, HalleJleHHbIe Ha MOWCK DeIIeHUs], COTIOCTaB/IATh CBOM
CY)XIEHUSI C CY)KIEHUsMH APYTMX YYaCTHUKOB JMajiora, 0OHapy)KUBAaTh Pa3/iMude U CXOZCTBO
TO3ULWH, B KOPPEKTHOU hopMe GOpMyIMPOBAThH Pa3HOT/IACHSsI, CBOU BO3PayKeHNSsT;
- IPE/ICTAB/IATh Pe3y/IbTaThbl DEIIeHUs 3aJaud, JKCIIePUMEHTa, WCC/Ie[JOBaHUs], TIPOEKTa,
CaMOCTOSATEe/ILHO BHIOMPATh (hOPMAT BBICTYTIJIEHUS C YUETOM 3aZiau Mpe3eHTaluu U 0COOeHHOCTeH
ayJIUTOPHY;
- IOHUMATh W WCII0/Ib30BaTh TPEUMYIeCTBa KOMaHAHOW W WHAWBUAYalbHOW paboThl TIpu
pellieHuH yueOHbIX MaTeMaTHUYeCKUX 3a/1ay;
- IPUHUMATH L|eJIb COBMECTHOMH [IeSITe/TbHOCTH, TJIaHUPOBaTh OPraHU3aL[Ui0 COBMECTHOU paboThI,
pacripefie/iiTb BUABI pabOT, [JOrOoBapHBATbCs, OOCYXKAaTh TPOLIECC W pe3ysabTaT paboThl,
000011jaTh MHEHUSI HECKOJTbKUX JIFO/1eH;
- yU4aCTBOBaTh B TPYNNOBLIX (opmMax paboTel (00CyxgeHHs, 00MeH MHEHUSIMH, MO3TOBbIE
IITYPMBbI U [IPYTHe), BBIMOJHATH CBOIO 4YacThb pabOThl M KOOPJWUHHWPOBATh CBOM JEWCTBUS C
JPYrMMH ujieHaM{d KOMaH[ibl, OIIeHHWBaTh KaueCTBO CBOEro BK/aZid B OOILMM TPOJYKT IO
KpPUTEPUSIM, CPOPMY/TMPOBAHHBIM yYaCTHUKAMH B3aMMO/I€MCTBUSI.

PerynaruBHble YHUBepCa/IbHbIE yueOHbIe AeiCTBUA
CamoopraHu3saLys:
- CAaMOCTOSITE/TbHO COCTABJISATh IJIaH, aJTOPUTM peIIeHUs 3ajaud (WA ero uacThb), BbIOMpaTh
Ccrocob pelieHUss C YUETOM MMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh M KOPPEKTUPOBATh BapUAHTHI PEIIEHUM C YUETOM HOBOUM MH(pOPMAIIHH.
CaMOKOHTPOJIb, SMOLIMOHAIbHBINA UHTE/VIEKT:
- BIaJieTb CrocobamMu CaMOIPOBEPKH, CAaMOKOHTPOJISi TpOLjecCa M pe3y/bTaTa pelleHHs
MaTeMaTU4eCKO 3a/1auu;
- IPeJIBUJIETb TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIPU pEILIeHWH 3ajlau, BHOCHTb
KOPPEKTHBBI B JeATeJbHOCTb Ha OCHOBE HOBBIX OOCTOSTE/NBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPY/[HOCTEH;
- OLIEHWBATh COOTBETCTBHE pe3y/bTaTa [esTeJIbHOCTH TIOCTaB/IeHHOW LEeJU W YCIOBUSIM,
OOBSICHATD TTPUUKMHBI JOCTWKEHHUST UKW HeJJOCTWKEHUS 1[eJTH, HaXO/IUTh OIIHOKY, JaBaTh OLIEHKY
TIPUOOPETEHHOMY OITBITY.

IMPEAMETHBIE PE3YJIBTATHI
K xoHily obyuenuss B 7 Kjacce OOydYarOIIWICS TOMYYMT CJeAyIOIIye TpeJMeTHbIe
pe3y/bTaThl:
Yuicnia ¥ BIMUCTIEHUS
- BoimonHsATh, coyeTasi yCTHble M THMCbMeHHble TIPUEMBI, apudMeTHuUecKue [eHCTBUS C
paLMOHaIbHBIMU YU C/IaMU.



- HaxoguTh 3HaueHWs YMCIOBBIX BbIPDa)KEHUH, PUMEHSATh Pa3HO0Opa3HbIe CIoCOObI ¥ TIPUEMBI
BBIUMC/IEHUS] 3HAueHWM JAPOOHBIX BBIDAKEHWM, COjiepKall[uX OOBLIKHOBEHHble U JleCSITUUHbIe
apoou.

- TlepexoauTh OT offHOM (hOPMBI 3aMMCH UKCeN K Jpyroi (ITpeoOpa3oBLIBaTh JeCATUUHYIO 1PO0Oh
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B UaCTHOCTH B OECKOHEUHYIO /IeCITUYHYIO
Ipo0b).

- CpaBHUMBAaTh Y YIOPSZ0UYMBATE pPal{MOHAa/bHbIE YUC/IA.

- OKpyr/ISTh YMCIa.

- BoINONMHATE TIPUKKWJKY W OLIEHKY pe3y/abTaTa BbIYMC/AEHWUH, OLeHKY 3HauyeHWW UHCIO0BBIX
BbIpaKeHU. BITIO/HATE AelCTBUS CO CTeNeHsIMU C HaTypa/ibHbIMHU MTOKa3aTeasiMHU.

- [IpyMeHsTh MPU3HaKK [1eTMMOCTH, pa3/ioXKeHre Ha MHOXKUTeIU HaTyPaIbHbIX UMCeTl.

- PelnaTh MpaKTUKO-OpPWEHTHMPOBAaHHbIE 3a/lauM, CBsi3aHHble C OTHOILIEHHWEM BeWUMH,
TIPOMOPLIMOHA/IBHOCTBIO BeIMUYMH, MPOLeHTaMH, UHTePIIPeTUPOBaTh Pe3y/bTaThl pelleHus 3a/au
C Y46TOM OTrpaHHUYeHHH, CBSA3aHHBIX CO CBOMCTBAMU PacCMaTpUBaeMbIX 00BHEKTOB.
AnreGpanyecKuie BEIPAKEHUS

- Vicnonb3oBath anrebpanueckyro TePMHHOJIOTUIO W CHUMBOJIMKY, TIDUMEHSITh eé B TIporiecce
0CBOeHUs yueOHOro MaTepuara.

- Haxoautb 3HaueHus1 OyKBeHHBIX BbIPAa)KeHUH MPU 3a/]JaHHBIX 3HAUEeHUSIX TTepeMeHHbIX.

- BoImosiHATE TIpeoOpa3oBaHMs 1[€JI0T0 BBIPKEHUS] B MHOTOU/IEH TIPUBE€HHEM T0/A00HBIX
C/laraeMbIX, paCKpbITHEM CKOOOK.

- BbINMOMHATE YMHOKEHWe O/HOY/IeHa Ha MHOTOU/IeH M MHOTOUJIeHa Ha MHOTOUJ/IeH, TIPUMeHSITh
(dhopmMysbl KBafjpaTa CyMMbI M KBaZjpaTa pa3HOCTH.

- OCy1IecTB/STh pPa3/ioKeHHe MHOTOUIEHOB Ha MHOYKUTEJIH C TIOMOIIBIO BBIHECEHUSI 3a CKOOKH
o0Ilero MHOXKUTeJIsl, TPYIINHUPOBKU (JlaraeMbIX, TIpUMeHeHHs1 (OPMY/J COKpAIéHHOTO
YMHOXXeHUSI.

- [IpuMeHsTE TIpeoOpa30BaHUsi MHOTOUWIEHOB /ISl PellleHHs Pa3/MUHBIX 3a7lau U3 MaTeMaTUKH,
CMEeKHBIX MpeIMeTOB, U3 peasibHOW MPaKTHKH.

- Vicnonb30BaTh CBOWCTBA CTeTieHel C HaTypajbHBIMH TIOKa3aTe/lsiMu [jis TipeoOpa3oBaHUs
BbIpaKEHUM.

YpaBHeHUs U HepaBeHCTBa

- Pemath JsiMHeliHble ypaBHeHHMsl C OJHOW TIepeMeHHOM, TpHMMeHsisi TpaBW/a Iepexoja OT
WCXOJHOTO ypaBHEHHsI K DPaBHOCWUIbHOMY eMmy. [IpoBepsiTh, SIBASIETCS /M UUCIAO KOpPHEM
ypaBHEeHMS.

- [IpuMensiTh rpadmyeckrie MeTO/Ibl MPY PeLleHUH JIMHENHbIX YPaBHEHUM U UX CHUCTEM.

- [TopbupaTh MpuMepsl Map uwces, SIB/SIOIIMXCS pellleHueM JIMHEMHOT0 YpaBHEHUsI C [IByMs
riepeMeHHbIMHU.

- CTpouTh B KOOP/IMHATHOM TJIOCKOCTHU rpadvK JIMHEHHOT0 ypaBHEHUsI C JBYMsl llepeMeHHbIMH,
T0Jb3ysCh rpadKOM, IPUBOJUTH MPUMEPHI PellieHUs] ypaBHeHUs.

- Pemmath cucTeMbl IByX JIMHEMHBIX ypaBHEeHHUH C IBYMsi TepeMeHHBIMU, B TOM UK c/ie rpaduuecKy.
- CocTaBssiTh U pellaTh JUHEHOe ypaBHEeHHe WM CUCTeMY JIMHEeHHBbIX YpaBHEHUM 10 yCIOBUIO
3a/lauu, UHTEePIIPeTUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jaud TI0/TyUeHHbIN pe3ysibTaT.
DOyHKUMHU

- M306pakaTh Ha KOODJWHATHOW TPSMOM TOYKH, COOTBETCTBYIOL[ME 3aJJaHHBbIM KOOpZMHATaM,
JIy4d, OTPe3KH, UHTEePBaJIbl, 3alMChIBaTh YNCIOBbIE TIPOMEXKYTKH Ha anrebpanueckoM si3bIKe.

- OT™MeuaTh B KOOPJMHATHOW TVIOCKOCTH TOUKHU TI0 3a/]JaHHBIM KOOpJMHATaM, CTPOUTh TpaduKu
MUHeNHbIX QyHKIMM. CTpouTth rpaduk GyHKLIMY Y = [X|.

- OnuckiBaTh C TOMOLIbI0 (QYHKI[MI KM3BeCTHbIe 3aBUCHUMOCTH MeXXJy BeJIMUMHaMHU: CKODOCTb,
BpeMsl, paCCTOsTHHE, 11eHa, KOJINYeCTBO, CTOUMOCTbD, POHU3BOUTETLHOCTD, BpeMsl, 00bEM pabOoThI.
- Haxoautb 3HaueHue QyHKLUM 110 3HaYEHUIO e€ apryMeHTa.

- [Tornmate Tpaduueckuii crocob TpejcTaB/ieHUss W aHaau3a HWH(OpMAI[UH, W3B/IE€KaTh U
VMHTeprpeTUpoBaTh MHPOPMAL1IO U3 rpa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.



K konily oOydyenusi B 8 Kjmacce oOyd4arOIMHACS TIOMYyYUT CJIeAYIOIIMe TIpeIMeTHbIe
pe3y/bTaThl:
Uucria ¥ BEIUUC/IeHUS
- crionb3oBaTh HauvajbHble T[IPEACTaB/Ie€HUSI O MHOXKECTBe [IeHMCTBUTE/bHBIX uucen [AJs
CpaBHEHMS], OKDYIJIeHHUSI W BBIUMUC/IEHWH, W300paXkaThb [AeHCTBUTE/bHBIE UKMC/Aa TOUYKAMH Ha
KOODP/IMHAaTHOM TIPSIMOiA.
- [IpuMeHsITh TIOHATHE apU(PMEeTUUeCKOTro KBa/[paTHOTO KOPHS, HaXOJUTh KBaJ[paTHble KOPHH,
UCTIONb3ysl TIPU HEeoOXOJUMOCTH KasbKy/STOD, BBITIONHATb TMpPeo0pa30BaHUs BBbIPAKEHUH,
CojleprKallux KBajipaTHble KOPHH, UCTIO/b3YsI CBOMCTBA KOPHEH.
- Vicnonb30BaTh 3amvcy OOMBILIMX U MasbIX YMCesT C TIOMOLIbIO JeCITUYHBIX Jpobeli U cTerneHei
yucia 10.
Aurebpanyeckyie BEIDOKEHHUS
- [IpyMeHsITh TIOHSATHE CTENEHU C 11e/IbIM TI0Ka3aTesieM, BBITIOHSATH Peo0pa30BaHMsI BLIDAYKEHHH,
CoJleprKalluX CTeNeHHU C Lie/IbIM MT0Ka3aTesleM.
- BBINONHATL TOXK/IECTBEHHBIE MPeoOpa30BaHUsl PALMOHABHBIX BhIPA)KEHUH Ha OCHOBE TTPABUJI
JeCTBUY HaJy MHOTOU/IeHaMH U anrebpanueckKuMu Apo0sMu.
- PacknagpiBaTh KBaipaTHBIM TPEXU/IEH HA MHOXKUTEJTH.
- [IpumeHsiTh TIpeoOpa3oBaHUsl BLIpAKEHUU [Jis pellleHus Pa3/MYHbIX 3aJau W3 MaTeMaTUKH,
CMEXXHBIX TIPeIMEeTOB, U3 peasbHOM MPAKTUKH.
YpaBHeHUs U HEpaBeHCTBa
- PeliaTh MHelMHbIe, KBaJIpaTHbIe YPaBHEHUs U pPallMOHa/IbHbIe ypaBHEHUs], CBOASIIMECS K HUM,
CUCTeMBI IBYX YPaBHEHU C ABYMs lepeMeHHbIMHU.
- [IpoBouTh TIpOCTeMilie UCC/IefloBaHUs yYpaBHEHWM W CUCTeM ypaBHEHUH, B TOM UHCTe C
ripUMeHeHreM rpadryecKux NpejCcTaBieHrl (yCTaHaB/IMBaTh, UMeeT 1M ypaBHeHUe UK chucTeMa
ypaBHeHUM pellieHusi, eC/ii UMeeT, TO CKOJIbKO, U TIpouee).
- [TepexoguTh OT c/0BeCcHOW (POPMY/IMPOBKU 3a/lauM K eé anreOpandeckoid MOZeIH C TTIOMOILBIO
COCTaBJ/IeHUs] ypaBHEHUSI WM CUCTeMbl ypaBHEHUM, WHTepPIIPeTUpPOBaTb B COOTBETCTBUHM C
KOHTEKCTOM 3a/lauu Moy4yeHHbIN pe3y/bTar.
- [IpuMeHSITh CBOMCTBA UMC/JOBBIX HEPABEHCTB [JIsi CPaBHEHMs, OLIEHKU, pelllaTh JIMHEeWHbIe
HepaBeHCTBa C O/IHOM TlepeMeHHOM W WX CHUCTeMbl, [jaBaThb rpaduUuecKkyr0 WUTHOCTPaLUIO
MHO>KeCTBa pellleH!i HepaBeHCTBa, CUCTeMbI HEPaBeHCTB.
DOyHKUMHU
- [lToHuMaTh ¥ WCIOJ/Ib30BaTh (PYHKIMOHA/IbHbIE TIOHSITUS W SI3bIK (T€PMUHBLI, CUMBOJIMUYECKHE
0003HaueHws), orpeieNsITh 3HaueHWe PYHKI[UM TI0 3HAUeHUIO0 apTyMeHTa, OTpe/leiiTh CBONCTBA
dbyHKLMM O eé TpaduKy.
- CTpouTh rpauKu 3/1eMeHTapHbIX QYHKIUI BUA:
y =k/x, y=x2,y =x3,y = ||, y = VX, OIKCbIBaTL CBOICTBA UMC/IOBOM (DYHKIMH T10 €€ rpaduKy.
K koHny obyuenunss B 9 Kimacce oOyvarOIIUUACS TOMYYUT CJIeAYIOIIMEe TIpeAMeTHbIe
pe3y/bTaThl:
Uuciia ¥ BEIMUC/IeHUA
- CpaBHMBATh U YIOPSI0UMBATh pal[MiOHA/IbHbIE U UpPaljMOHaIbHbIe UKCIa.
- BoinonHATL apudmeTUueckde AeUCTBUS C paLMOHAJbHBIMM UKCIAMU, COueTasi YCTHble U
MTHCbMeHHbBIe TIPUEMBI, BBITIOJIHSATH BBRIUHMCIEHUs C UPpal[MOHATbHBIMUA UM C/TaMHU.
- HaxoauTh 3HaueHusi cTereHell C LieJIbIMM TIOKa3aTe/ssMA U KOPHeH, BBIUMC/IATH 3HAueHUsl
YKCJIOBBIX BBIPAYKEHHUH.
- OKpyTJISATh [leHCTBUTE/IbHbIE UKC/Ia, BBIMOIHIATL NMPUKUAKY pe3y/bTaTa BbIUMC/IEHUMN, OL|eHKY
YKCJIOBBIX BBIPAYKEHHUH.
YpaBHeHUs U HEpaBeHCTBa
- PeltiaTh /iMHelHBbIe W KBa/[paTHbIe YpaBHEHUs], YPaBHEHUS, CBOAMAIIMECS K HUM, ITPOCTeHIIe
IpOOHO-palOHA/TbHBIE YPaBHEHUS.
- PeliaTh cucTeMbl ABYX JIMHEHWHBIX YpaBHEHUM C [BYMsI TepeMeHHBIMH M CHUCTEMBI JIBYX
ypaBHeHHUH, B KOTOPBIX OZHO ypaBHeHUe He SIB/ISIeTCS TUHEeWHBIM.



- PemmiaTh TekcTOBBIE 3amaun anrebpanvyecKUM CriocoO0OM C TIOMOIIBI0 COCTaB/IeHHS YpaBHEHUS
VI CUCTEMBI IByX YPaBHEHUH C IByMsI [lepeMeHHbIMU.

- [IpoBoguTe mpocCTelllie UCCIef0BaHUSl ypaBHEHUM U CHCTEM YpPaBHEHWM, B TOM UHUCJIe C
NpUMeHeHreM rpadruyeckux npejCcTaBieHrl (yCTaHaB/IMBaTh, UMeeT JIM ypaBHeHUe UK chucTeMa
yPaBHEHUH pellleHus], eC/ii UMeeT, TO CKOJIbKO, U IIpoyee).

- Pemath MHeliHbIe HEPaBEeHCTBA, KBa/IpaTHbIe HEPABEHCTBA, U300paXkaThb pellieHre HePaBeHCTB
Ha YKC/I0BOY NIPSIMOM, 3alIMChIBATh pellleHue C IOMOLbI0 CHMBOJIOB.

- PelnaTh cucTeMbl JIMHEWHBIX HEpaBEeHCTB, CHCTeMbl HEPaBEHCTB, BK/HOYAOIIMe KBaJpaTHOe
HEepaBeHCTBO, W300paXkaTh pellleHre CHUCTeMbl HePaBeHCTB Ha UMC/OBOW TPSIMOM, 3alMChIBaTh
pellieHre C TOMOLLbI0 CHMBOJIOB.

- Vlcrionb30BaTh HepaBeHCTBA [PY PeLLeHUH pa3/IMYHbIX 3a/a4.

O yHKIMU

- Pacrio3HaBath (yHKUMM M3y4yeHHbIX BH/OB. [loKa3biBaTh CXeMaTUUeCKU pacIioyio’KeHHe Ha
KOODP/IMHATHOM TIJIOCKOCTH TpaduKoB GyHKIMM BUga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢, y = x3,y = VX, y = [X|, B 3aBUCUIMOCTH OT 3HaY€HHM KO3 (PULIMEHTOB, OMUCHIBATL CBONCTBA
byHKIUH.

- CTpouTh 1 M300paXkaTh CXeMaTHYeCKH rpauKu KBaJpaTUUHbBIX (YHKLIWH, OMTUCHIBAaTh CBOMCTBA
KBa/IpaTUUHBIX (QYHKI[MI 110 UX rpaduKam.

- Pacrio3HaBath KBajpaTHuHyl0 ¢QYyHKLHMIO 10 ¢Gopmyre, NPUBOAUTH MPUMepPbl KBaJpaTUUHBIX
(dyHKLMI U3 peabHOW XKU3HU, PU3MKU, TeOMETPHH.

- UncsioBble noc/ieloBaTeIbHOCTH U ITPOrpeccrn

- Pacrio3HaBath apudMeTHUeCKyH0) M TeOMeTPUUEeCKyH TPOrPeCcCHM TMPH pasHBIX crocobax
3a/jaHusl.

- BbIMonHATL BBIUMCAEHUS C WCIO/b30BaHWEeM (OpPMy/l N-TO ujeHa apu@MeThueckou u
reoMeTpUUeCKON NpOrpeccuii, CyMMbl NIEPBbIX N U/IEHOB.

- M3006pakaTh usieHsbI 10C/IeI0BaTe/TIbHOCTH TOUKaMHU Ha KOOPWHATHOM TI/IOCKOCTH.

- Pelnate 3ajauy, CBsi3aHHblE C UMC/IOBBIMM I0OC/I€[0BAaTe/JbHOCTSAMU, B TOM UMC/Ie 3aJjaud U3
peasibHOM »KM3HU (C UCTIOMb30BaHUEM Ka/lbKY/STOPa, LH(POBBIX TEXHOJIOTHIA).

TEMATHWYECKOE INTAHNPOBAHUE YYEBHOI'O KYPCA
C yKa3aHueM KOJIMUecTBa akaZleMHyeCKMX YacoB, OTBO/IMMbIX Ha OCBOEHHE KaXK/[0l TeMbl
yueOHOT0 Kypca ¥ BO3MO>XHOCTb WCTIO/Tb30BAaHUSI 110 3TOU TeMe 3/IeKTPOHHBIX (IIU(POBHIX)
oOpa3oBare/ibHBIX PeCYPCOB

7 KIIACC
HaumenoBanme KoymyecTBo yacoB
Ne OnekrpoHHbIe (1POBLIE)
n/m pasfenoB ¥ TeM Bcer KouTtpoimbHele —IIpakThueckue 06pazoBaTeNLHEIe PeCypCs
TIPOrpaMMBI 0 paboTEI paboTEI
1 Uucna ¥ BBIUUC/IeHUS. 75 1 bubmoreka [JOK
ParioHasibHBIE UMCIA https://m.edsoo.ru/7f415b90
5 Anrebpanyeckue 97 1 Bubmmoteka [JOK
BBbIPa>KeHHUSI https://m.edsoo.ru/7f415b90
3 YpaBHeHus U 20 1 Bubmoreka LIOK
HepaBeHCTBa https://m.edsoo.ru/7f415b90
4 KoopanHats! u 24 1 Bubmoreka LIOK
rpaduku. OyHKIMU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 6 1 Bubmoreka LIOK
0000111eHIe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOI'PAMME
8 KITACC
‘ \ KomiuecTBo yacoB | \
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Ne HaumeHoBaHue OnekTpoHHEIE (IU(POBEIE)
Konrponeseie | Ilpakthueckue
n/n pa3ziefioB U TeM Bcero obpa3oBare/bHbIe PeCypChl
paboThl paboThl
IIPOrpPaMMBbI
1 Uuicna v BbIYMCTIEHUS. 15 Bubmoreka IIOK
KBazparHble KopHU https://m.edsoo.ru/7f417af8
2 Crememcuonmt 7 Bufimioresa [JOK
1 https://m.edsoo.ru/7f417af8
rokKasaresemM
3 BALTE?KI);I/II;%KHQ 5 1 Bubmoreka IIOK
P N https://m.edsoo.ru/7f417af8
KeagpaTHbIi TpéxuieH
Anrebpanueckue
4 BbIpa)KeHUS. 15 1 Bubmoreka IIOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
Ipobb
YpaBHeHuUs U
5 HEepaBeHCTRa. 15 1 Bubmoreka ITJOK
KgagpatHrbie https://m.edsoo.ru/7f417af8
ypaBHEHUsI
6 Ii]epa:];{ee:g’;f 13 Bubmoreka ITJOK
p ) . https://m.edsoo.ru/7f417af8
CucTteMbl ypaBHEHUU
7 ZE S 12 1 Bubmorexa [1OK
p ’ https://m.edsoo.ru/7f417af8
HepageHcTBa
8 ®yHkimn. OCHOBHBIE 5 bubnuoreka ITOK
TIOHATUSA https://m.edsoo.ru/7f417af8
9 DyHKMU. YKC/IoBbIE 9 bubnuoreka ITOK
hyHKIMH https://m.edsoo.ru/7f417af8
10 IToBTOpEHVE U 6 1 Bubmioreka LJOK
00061IeHMEe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB TIO ITPOT'PAMME
9 KJIACC
HanmenoBaxue Ko/muectBo uacos
Ne A3IEIOB 1 TEM K - OnexkTpoHHEIe (1{(pOBLIE)
n/m pasa Bcero OHTPOTIEHBIE | LIpAKTHIECKHE obpa3oBare/bHbIE peCypChl
TpOrpaMMBbI paboTsI paboTel
| | s, | Sumoess LOK
https://m.edsoo.ru/7f419d08
yHcIa
YpaBHeHus U
o  HepaBeHCTBa. 14 1 Bbubmuoreka IJOK
YpaBHeHus ¢ OHOM https://m.edsoo.ru/7f419d08
riepeMeHHOM
3 gga:;ee:clgf 14 1 BbubmoTeka IIOK
P : N https://m.edsoo.ru/7f419d08
Cucrembl ypaBHeHUH
4 Zg S 16 1 Bubmorexa [JOK
P : https://m.edsoo.ru/7f419d08
HepaBseHncrsa
bubmoreka ITOK
> | DyHKuuM 16 1 https://m.edsoo.ru/7f419d08
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6 YucsoBbie 15 bubmoreka ITOK
TI0C/IeZI0BaTeTbHOCTU https://m.edsoo.ru/7f419d08
[ToBTOpEHUe,

7 0600111eHME, 15 Bubmoreka IIOK
crcTeMaTtr3arys https://m.edsoo.ru/7f419d08
3HaHUU

OBILIEE KOJIMYECTBO 99
YACOB I10 ITPOT'PAMME
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