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INIOACHUTEJ/IbBHASA 3AITMCKA

Anrebpa sBAsieTCS OHMM M3 OMOPHBIX KYPCOB OCHOBHOTO 00Ijero obpa3oBaHMs: OHa
obecrieurBaeT U3yueHue JPYTUX JUCLIUTIIVH, KaK eCTeCTBeHHO-HayYHOTr0, TaK ¥ TyMaHHUTapHOT0
LIMK/IOB, €€ OCBOeHHe HeoOXOAMMO AJIsi TIPO/IO/DKeHHUsT 00pa30BaHMs U B TIOBCeJHEBHOW >KU3HMU.
Pa3sButue y 0O0ydJaroluMxcsi Hay4yHbIX T[Ipe/ICTaB/IeHUM O TIPOMCXOXKIEHWH U CYL[HOCTH
airebpanyecknx abCTpakiui, crocobe OTpa)keHWs MaTeMaTHUeCKOW HayKOW SIBJIEHUM W
NIPOLIeCCOB B TIpHMpOZie W 0OIIlecTBe, poJM MaTeMaTUUeCKOro MO/Ie/TMPOBaHUsI B HAyYHOM
TIO3HAaHWM U B TIPAKTHKe CrIocOOCTByeT (hOPMUPOBAHMIO HayyHOTO MHPOBO33DeHHs] U KaueCTB
MBIIIeHUs], HeoOXOAUMBIX AJIsi ajlanTallid B coBpeMeHHOM LiudpoBom obiecTBe. V3yueHue
anreOpel obecrieurBaeT pa3BUTHE YMeHHUs1 Habm0jaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHMUHOCTH MBbIILJIEHHs], CIIOCOOHOCTU apryMeHTHMPOBaHHO O0OOCHOBBIBaTH CBOM
JIeWCTBUSL 1 BBIBO/IBI, (DOPMYJ/IMPOBATh yTBepxJeHus. OcBoeHre Kypca anreOpel obecrieurBaet
pa3BUTHeE JIOTMUECKOTO MBbIILIJIeHHs O00yuaroluxcsi: OHH  HWCTIONb3YIOT [JleIVKTUBHbIE U
WH/[YKTUBHBIE PacCy>KZeHus, 0000ieHrne 1 KOHKPeTH3alio, abCcTparupoBaHre W aHA/IOTHIO.
Ob6yuenue anrebpe rpe/rnosiaraeT 3HAYMTeNbHbIN OOBEM CaMOCTOSITENTLHOM [1esiTe/TbHOCTH
00yyJaromuyxcsi, TI03TOMY CaMOCTOSITe/IbHOe —pellleHWe 337lauy  SIB/SeTCS — peanu3arjuein
JiesiTe/TbHOCTHOTO TPUHLIMIIA 00yJeHus!.

B crpykrype mnporpammel yuyeOHOro Kypca «Anrebpa» /s OCHOBHOTO 0OII[ero
oOpa3oBaHMsi OCHOBHOE MeCTO 3aHMMAIOT Co/jiepKaTebHO-MeTouueckie IuHuM: «Uucna u
BBIUMCJIEHUS», «AJreOpandeckre BbIPaXEHUS», «YpaBHEHUs W HepaBeHCTBa», «DYHKIUN».
Kaxkgas U3 sTUX cofeprKaTe/lbHO-MeTOAUUeCKHX JIMHUM pa3BUBAEeTCs Ha MPOTSHKEHUU TPEX JieT
M3y4yeHus1 Kypca, B3aUMO/IeMCTBYsI C JPYTUMHU ero JMHUSAMU. B Xoze n3yueHus: yuebGHOTro Kypca
00yyaroIUMCsi IPUXOIUTCS JIOTHUeCKH PacCy KAaTh, UCI0/b30BaTh TEOPETUKO-MHOXKeCTBeHHBIH
s3bIK. B CBSI3U C 3TWM B Mporpammy yueOHOTO Kypca «Arebpa» BKIFOUeHbI HEKOTOPbIe OCHOBBI
JIOTUKH, TIpeJCTaB/ieHHble BO BCeX OCHOBHBIX pa3jesiax MaTeMaThyecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIIME OBJIA/IEHUI0 OOYYAIOIMMKCS OCHOB YHHBEPCA/TBHOTO MaTeMaTH4ecKoro
si3bika. Cofiep>KaTelbHOM U CTPYKTYpPHOM 0COOEHHOCTBIO yueOHOro Kypca «Anrebpa» siBseTCs
ero MHTerpupoBaHHbIN XapakTep.

Copepxanve aMHUM «YWcCna U BBIYMC/IEHUS» CJIY>)KAT OCHOBOM /ISl a/IbHEMIIero
M3y4yeHHs MaTeMaTUKH, CIIOCOOCTBYeT pasBUTHIO Yy OOYUarOIUXCsl JIOTUYECKOTO MBbIIIIEHUS],
(hopMHpOBaHKIO YMeHUs TI0/Ib30BaThCsl aJITOPUTMAaMU, a TakKe MPUOOpPeTeHU0 TIPaKTUYeCKUX
HaBBIKOB, HEOOXOJWMBIX /ISl TIOBCEJHEBHOW >XKM3HU. Pa3BuTHe TIOHSATHS O YMC/ie Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHUsi CBSI3aHO C PALMOHATbHBIMU M HMPpalLjMOHa/JIbHBIMU UHC/IaMHu,
(dopmMHpoBaHreM TpeJCTaB/leHUH O [eliCTBUTE/ILHOM Uuc/le. 3aBeplleHre OCBOEHHUsl YMC/I0BOM
JIMHWUW OTHECEHO K cpe/jHeMy 0011ieMy 00pa30BaHuIo.

ComepxaHve [ByX anrebpanueckux JIMHUM — «AsireOpandyeckue BBIDOKEHUS» W
«YpaBHeHMsI UM  HepaBeHCTBa»  CrHocoOcTByeT  (GOpPMHPOBaHMIO Y  OOyuaroujuxcs
MaTeMaTHYecKoro ariapata, HeoOXOJMMOTro /sl pelleHus 3aJau MaTeMaTUKW, CMeXKHBIX
TIpeJIMeTOB Y MPaKTHUKO-OPMEHTHPOBaHHbBIX 3aiau. Ha ypoBHe ocHOBHOrO 0011jero obpa3oBaHust
yueOHBIE ~ MarTepuas  TPYNNHMPYeTCS BOKPYr  PAl[MOHA/MBHBIX  BbIpaKeHWH. Anrebpa
JIEMOHCTPUPYET 3HaueHre MaTeMaTHKU KakK sI3bIKa /JIsl TIOCTPOeHHsI MaTeMaTUUeCKUX MOJeseH,
OTMCaHUS TIPOLIeCCOB M SIBJIEHUM peanbHOTO MUpa. B 3asjaun obyueHust anrebpe BXOASAT TakkKe
Jla/ibHellllee pa3BUTHE aArOPUTMUUECKOTO MBbIIIeHHs], Heo0XO0AWMOro, B YaCTHOCTH, MJIst
OCBOEHUsI Kypca HWH(POPMATHK{, U OBJa/ieHue HaBblKaMU [leIYKTUBHBIX PaCCy’KIeHHH.
[Tpeobpa3oBaHre CUMBOJBHBIX (HOPM CMOCOOCTBYeT pa3BUTHIO BOOOpakeHHs, CTIOCOOHOCTeN K
MaTeMaTHueCKOMYy TBOPUECTBY.

CopepxaHve  (yHKLMOHA/IBbHO-Tpa)UuecKoil  JIMHUM  HalleJIeHO Ha  TOJyuyeHHue
00yUaroIUMUCS 3HaHUM 0 (YHKIUSX KaK Ba)KHEUIer MaTeMaTHUeCKOW MOJIeNU [IJis OTIMCaHMUS
Y WCC/Ie[loBaHUsT Pa3HOOOpAa3HbIX TMPOLECCOB U sIBJ€HWM B Mpupojie U obiectBe. M3yueHue
Marepuasa CIiocOOCTBYeT pa3BUTHIO Y OOYYarOIIMXCs YMEHWs WCII0/Ib30BaTh pasIdyHbIe



BbIpasuTe/ibHble CpPe/ICTBA SI3blKa MaTeMaTMKW — CJI0BeCHble, CUMBOJIMUECKUe, rpaduueckue,
BHOCHT BKJaJ, B (POpMHpOBaHUe Mpe/CTaB/lIeHN O POJIM MaTeMaTUKU B Pa3BUTUU LIUBUIN3ALIUU
Y KYJIbTYDBI.

CornacHo yuebHOMy TulaHy B 7-9 Kiaccax wu3ydaeTcsi yueOHbIM Kypc «AusrebGpa»,
KOTODbIM BK/IIOYaeT CJie/lylolllie OCHOBHbIe pasfiesibl cofepykaHusi: «Hucia U BbIUMC/IEHUS»,
«Anrebpanueckuie BbIpaXKeHHs», « Y DaBHEHUSI U HePaBeHCTBa», « DYHKLUN».

Ha u3yuenue yuebHoro kypca «Asnredpa» otBogurcs 306 yaco: B 7 knacce — 102 vaca (3
yaca B Hejle/t0), B 8 kiacce — 102 uaca (3 yaca B Hejlento), B 9 kiacce — 102 yaca (3 yaca B
HeJIeJi0).



COJEPXAHUE OBYUYEHUSA
7 KITACC

Yuc/ia ¥ BBIYUCTICHUSA

[pobu 0OBIKHOBEHHbIE U [leCATHYHbIe, Tlepexof OT OAHOM (opmbl 3amucu Apobeil K
Apyroii. IToHsiTHe palMOHaNIbHOTO YMC/a, 3alMCh, CPaBHEHMe, YIIOPsii0UMBaHUe palMOHaIbHbIX
ynces. AprudmMeTryeckue eMCTBYSI C PallMOHA/TIbHBIMM urciaMy. PellieHue 3a1au U3 peasbHOU
MPaKTHKH Ha YacTH, Ha APOOH.

CrenieHb C HaTypa/JbHBIM TOKa3aTesieM: OmpefiesieHe, rpeoOpa3oBaHUe BbIpaKeHHN Ha
OCHOBe Oripejie/ieHs], 3anrch 0ObIIMX yrcen. [IpoLeHTkl, 3aMMch MPOLIEHTOB B BUJe ApoOH 1
Jpobu B BUJe TpOLIeHTOB. TPy OCHOBHBIE 3aJlaud Ha TPOLIEHTHI, pellleHre 3aZlau U3 peasbHOMN
NIPaKTHKU.

[TpuMeHeHVe TTPU3HAKOB /1e/TMMOCTH, pa3/ioyKeHre Ha MHOXKUTEe/T HaTypasbHbIX UrCerl.

PeastbHbIE 3aBUCHMOCTH, B TOM YHCJIe TIpsiMasi M 0OpaTHast POTIOPIIMOHATbHOCTH.

Anredpanueckue BbIpa)KeHU

[TepeMeHHble, UMC/IOBOe 3HauyeHHe BbIpa)KeHUs] C NepeMeHHOH. [JomycThMble 3HaueHUs
nepeMeHHbIX. [lpeicTaBieHre 3aBUCHMMOCTU MeX]y BelMUMHaAMU B BuUZAe (OPMYJIBI.
Berurcnenus o ¢opmynam. IIpeobpa3oBaHre OyKBeHHBIX BBIDa)KEHHH, TOXKJECTBEHHO PaBHbIE
BbIpa)KeHUs, TipaBuJia rpeobpa3oBaHusi CyMM U TPOW3Be/|eHUi, TTpaBUla PacKpbITUS CKOOOK U
TpUBe/IeHNsI TIOZ00HBIX CTaraeMbiX.

CBoliCTBa CTeleHy C HaTypaibHbIM [T0Ka3aTeseM.

OpHouneHsl U MHoOrouwieHbl. CTerieHb MHOrouleHa. Crio)keHue, BbIUMTaHHe, YMHOXKEeHHe
MHOrou/ieHoB. dOopMy/ibl COKpAIlEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl U KBaJpaT pa3HOCTH.
dopmysia pa3HOCTH KBaZlpaToB. Pa3/io)keHrue MHOTOUIeHOB Ha MHOXKUTEJIH.

YpaBHeHus U HepaBeHCTBa

YpaBHeHue, KOpeHb YpaBHEHWUs], MTpaBuia MpeoOpa30BaHusl YPaBHEHUs], PABHOCHUIbHOCTh
yPaBHEHHH.

JluHeliHOe ypaBHeHHWe C OJHOW [epeMeHHOM, UWC/I0 KOPHeW JIMHEeWHOIO ypaBHeHWMS,
pellieHUe JIMHEWHbIX ypaBHeHWW. CocTaB/ieHVe ypaBHEHMM M0 YC/IOBUIO 3ajauM. PereHue
TeKCTOBBIX 3a/lau C NTOMOILIbI0 ypaBHEHUH.

JIuHeliHOe ypaBHeHUe C [BYMs IepeMeHHbIMU M ero rpaguk. CucreMa [BYX JIMHEHHBIX
yPaBHEeHUI C AByMs TepeMeHHbIMH. PellleHue CHCTeM ypaBHEHHH CIoCOOOM TIOACTaHOBKH.
[TpumepsI pellieHyst TEKCTOBBIX 3aZau C [TOMOLLbIO CUCTEM YpaBHEHUIA.

DOyHKIH

Koopaunara Toukyv Ha mipsmoi. Uuc/ioBble MPOMeXYTKU. PaccTosiHMe Mexzay [BYMs
TOYKaMH KOOPJMHATHOM NPSIMOM.

[IpsiMoyronbHasi cucTemMa KoopauHaT, ocu Ox u Oy. Abciucca ¥ opJuHaTa TOYKU Ha
KOOP/IMHAaTHOM MIOCKOCTU. [IpuMepsl rpadukoB, 3afaHHbIX ¢Gopmynamy. UrteHue rpadukoB
peasbHbIX 3aBucuMocTed. [lonsitme ¢yHkumu. [paduk Qynkumy. CpoiicTBa  (yHKLMIA.
JIunelinas QyHKuUus, eé rpaduk. ['paduk ¢pyHkumu y = |x|. I'padrueckoe perieHve JHMHENHbIX
ypPaBHEHHI U CUCTeM JIMHEeHHBIX YpaBHEHUM.

8 K/IACC

Yucna ¥ BBIYUCTIEHUS

KBazipaTHbIli KOpeHb M3 uucia. [loHaTHe 06 wWppalMoHa/bLHOM uucje. JlecATHUHbIE
TIpUOJI>KEeHUsT MPPAlMOHABbHBIX urcesl. CBOWMCTBA apu)MeTHUeCKUX KBa/IPATHBIX KOPHEH U UX
NpyMeHeHre K TMpeoOpa30BaHUIO YKC/IOBBIX BBIPAXKEHWM W BLIUUCAEHUSM. [lefCTBUTE/bHbIE
yucIa.

CrerneHb C LieJIbIM MOKa3aTtesieM U eé cBovicTBa. CTaHJapTHast 3arych Yuc/a.

Anrebpanueckue BeIpaKeHUSAJITredpandyecKre BbIPayKeHH



KBagpatHbiii TpéxusieH, pa3/ioykeHre KBa/[paTHOrO TPExusieHa Ha MHOXKUTETH.

Anrebpauueckast Apobb. OcHOBHOe CBOWCTBO anrebpavyeckoil gpobu. CroxkeHue,
BbIUMTaHWEe, YMHOXKeHHe, [esieHne anrebpandeckux apobeit. PaijpioHasmbHbIe BBID@KEHUS] M UX
npeobpasoBaHue.

YpaBHeHVs U HepaBeHCTBa Y paBHeHHMS U HepaBeHCTBA

KBazpaTHoe ypaBHeHue, (hopMysna KOpHel KBaJpaTHOro ypaBHeHus. Teopema Buera.
PemeHre ypaBHeHWH, CBOJSIIMXCS K JIMHEMHBIM UM KBajparHbIM. [Ipocreiiie zapoOHO-
paLMoHa/lIbHbIE YDaBHEHMUS.

I'paduueckasi UHTepripeTaLusi ypaBHEeHUI C ABYMsl MlepeMeHHbIMU M CHUCTEM JIMHEWHBIX
ypaBHeHHI C ABYMs IepeMeHHbIMH. [IpviMepnl pellleHMs] CUCTeM HeTMHENHbIX ypaBHEHHH C
[ByMs IlepeMeHHbIMM.

PerieHre TeKCTOBBIX 3aZiau ajrebpanyeckum CIiocoOoM.

UncnoBele HepaBeHCTBAa M MX CBOWCTBA. HepaBeHCTBO C OAHOM TlepeMeHHOW.
PaBHOCM/IBHOCTE HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OJHOW TIepeMeHHOM. CHCTeMbl
JIMTHEUHBIX HepaBeHCTB C OZJHOM NlepeMeHHOM.

OyHKUINNDYHKIMHU

[Monsitve dyHkpm. ObMacTh ompeseieHUss 1 MHOXKECTBO 3HaueHHH (QyHKIMH. CriocoObI
3a/jaHus PYHKLUM.

I'papuk PyHkyun. YrteHue cBoHCTB (yHKIMMU 1o eé rpaduky. Ilpumepsl rpadukos
(GYHKLMM, OTpaXKarolUX peajbHble MPOLeCChI.

@dyHKUWY, OMMCHIBAIOIIME TIPSIMYIO0 M 0OpaTHYIO TPOIMOPLMOHAbHbBIE 3aBUCHMOCTH, WX
rpaduku. ®yHKIMKU y = X2, y = x3, y = Vx, y=|x|. Tpaduueckoe perieHre ypaBHEHUIA U CUCTEM
YPaBHEHHUHN.

9 K/IACC

Yucia ¥ BBIYUC/TIEHUSA

ParoHasibHbIe UKC/Ia, UPPAl[MOHAbHbIE UHC/IA, KOHEUHble U OeCKOHEeuHbIe JeCSITUUYHbIe
Jpobu. MHOXeCTBO [JeMCTBUTE/IbHBIX 4YHCes, JeHCTBUTeNbHbIe 4YKCIa KakK OecKOHeuHble
JecaTHuHble  ApoOu. B3aWMHO  OZHO3HAUHOE  COOTBETCTBHE  MEXAY  MHOXKEeCTBOM
J1eliICTBUTE/IbHBIX UKCeT U KOOPAUHATHOU MPSIMOM.

CpaBHeHMe [elCTBUTeNbHBIX 4YMCes, apumMeThyeckre JeNCTBUSI C [eNCTBUTE/bHBIMU
YKC/IaMU.

Pa3Mepbl OOBEKTOB OKDPY>KAlOI[er0 MUPA, [JIUTETbHOCTb TIPOIIECCOB B OKPY’KaroIeM
MUpe.

[TpubmKEHHOE 3HAaUeHWEe BeMUWHBI, TOUHOCTh TpUOmMDKeHUs. OKpyTeHue uucer.
[TpuKKJKa U OLleHKa pe3y/IbTaTOB BbIUMC/IEHUM.

YpaBHeHMs1 U HepaBeHCTBA

JIuneliHoe ypaBHeHHe. PellleHre ypaBHeHHH, CBOASIIMXCS K IMHEMHBIM.

KBazpatHoe ypaBHeHue. PellleHWe ypaBHeHWM, CBOJALIUMXCA K  KBa/paTHbBIM.
bukBajipaTHoe ypaBHeHue. [Ipumepnl pellieHUs] YpaBHEeHUM TpeTbell U UeTBEPTOW CTereHei
pas/ioXkeHreM Ha MHOXKUTEJIH.

Pemienue  apoOHO-pallMOHaNbHBIX  ypaBHeHWH.  PellleHWe — TeKCTOBBIX  3afiau
anrebpanyecKM MeTOZIOM.

YpaBHeHUWe C /IByMsi TilepeMeHHbIMU U ero rpaduk. PellieHue cucTeM [ABYX JIMHEMHBIX
ypaBHeHUN C AByMs MepeMeHHbIMHU. PellleHue CUCTeM [BYX YpaBHEHWM, OJHO M3 KOTOPBIX
JVHeWHoe, a Jpyroe — BTOPOM cTereHu. ['padrueckast MUHTepIipeTaLusi CUCTeMbl YPaBHEHUH C
JIByMsi TlepeMeHHbIMHU.

PerieHre TeKCTOBBIX 3aZiau ajrebpanyeckum CIiocoOoM.

YucioBble HEpaBeHCTBA U UX CBOMCTBaA.



Pemenue vHeNMHBIX HepaBeHCTB C OJHOU NepeMeHHOW. PellleHue CUCTeM JIMHEHHBIX
HEpaBeHCTB C OJHOM mepeMeHHOW. KBajpaTHble HepaBeHCTBa. I'padmueckasi MHTepripeTaLys
HepaBeHCTB M CUCTeM HepaBeHCTB C [JBYMsl IlepeMeHHbIMHU.

OyHKINY DYHKIMUA

KBazpatnunas ¢yHkuus, eé rpaduk u cBoiictBa. Ilapaboma, KOOpAWHATBHI BEPLIMHBI
rapabosibl, 0Cb CHMMETPUH T1apabosibl.

I'paduku pyHkimit: v = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| , ¥ MX CBOMCTEa.

UucnoBble noc/eoBaTelbHOCTUYHC/I0BbIE MOC/1€/0BaTe/IbHOCTH U POrPeccuu

[ToHsATHE YKMCIOBOM MOC/e[0BaTebHOCTH. 3aJjlaHue M0C/el0BaTe/IbHOCTH PeKYPPeHTHOM
dbopmyJioit u popMysiol N-ro usieHa.

Apudmernueckass UM reomeTpuueckas —nporpeccur. DopMmynbl  n-ro  ujeHa
apyu(mMeTHUYECKON U TeOMeTpUUeCKOM MPOrpecCcuid, CyMMBbI MIEPBBIX N U/IEHOB.

V3006pa>keHre ujieHOB apu(MeTHUeCKOW W TeOMeTpPUYeCKOW IpOrpeccuii TOUKaMHu Ha
KOOPJMHATHOM MJIOCKOCTHU. JINHeHHBIN 1 5KCITOHeHLIMaAbHbIMA POCT. C/I0)KHbIE MPOLIEHTHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUHA IIPOI'PAMMbBLI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JINUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3y/IbTaThl OCBOEHHsI TIporpaMMbl ydyeOHOro Kypca «Anrebpa»
XapaKTepU3yTCS:

1) naTpuoTHUYecKoe BOCIMTaHHE:

NpOsIBJIEHMEM HHTepeca K TPOLUIOMY M HaCTOSI|eMy POCCHMHCKOW MaTeMaTHKH,
L[EHHOCTHBIM OTHOLLUEHWEM K [JOCTM)KEHUSIM POCCUMCKMX MaTeMaTUKOB M POCCUMCKOU
MaTeMaTHUUeCKOU IIKOJIbl, K MCT0/Ib30BaHUI0 STHUX JOCTM)KEHUI B PYTUX HayKaxX Y MPUK/IaJHbIX
cdepax;

2) rpa)kaHCKoe U yXOBHO-HPABCTBEHHOE BOCIIUTaHHe:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s13aHHOCTeN Tpa)k[aHWHA W peaau3allid ero Iipas,
npe/iCTaB/ieHWeM O MaTeMaTH4yeCKUX OCHOBax (YHKLIMOHUPOBAaHUS Ppas3/MUHBbIX CTPYKTYP,
sIBJIEHUM, TpOLieAyp TPa)kKJaHCKOro o0ijecTBa (HaripuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CY>KIEHUIO 3TUYeCKHUX TPo0JsieM, CBS3aHHBIX C TPAaKTUUYECKUM TPUMeHEeHHeM [[OCTHKeHUH
HayKH, 0CO3HaHUEM Ba’KHOCTU MOPaIbHO-3TUUECKUX MPHHLUIIOB B /1eATe/IlbHOCTH YYEHOTrO;

3) TpyAOBOe BoCIMTaHHeE:

YCTaHOBKOM Ha aKTMBHOE yuyaCTHe B pelleHHWd TpaKTUUeCKHWX 3alau MaTeMaTh4yecKou
HAaIpaBJIeHHOCTH, 0CO3HAaHWeM Ba)KHOCTH MaTeMaTH4ecKoro obpa3oBaHuUs Ha MPOTSHKEHUH BCeH
YKU3HU [IJ1s1 YCIelHOW MpodeCcCHOHAMbHOM JieTe/TbHOCTA U Pa3BUTHEM HeOOXOAUMbIX YMeHHH,
OCO3HaHHbIM BBIOODOM ¥ TIOCTPOEHWEM WHAWBUAYa/NbHON TpaeKTopuu 00pa3oBaHusI U
YKU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX HHTEPeCOB U 0011[eCTBeHHBIX MMOTpeOHOCTel;

4) s3cTeTUeCKOe BOCIIUTAHHE:

CMOCOOHOCTBIO K 3IMOL[MOHAJILHOMY M 3CTeTUUeCKOMY BOCIIDUSATHIO MaTeMaTHueCKHX
00BbeKTOB, 33/jau, pellieHnH, PacCy»KJeHNH, YMEeHHIO BUZIeTh MaTeMaTUdeCKre 3aKOHOMEePHOCTH B
VICKYCCTBE;

5) 1{eHHOCTH HAayYHOr0 M03HAHMA:

OpUeHTallell B JieITe/TbHOCTU Ha COBPEMEHHYH CHUCTeMy Hay4HbIX Tpe/cTaBjieHud 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHSI Ue/lOBeKa, NPHUPOJbl M 0O0IecTBa, NOHUMaHHEM
MaTeMaTUUeCKOM HayKu Kak c(epbl ueroBeYeCKOW [eATelbHOCTH, 5TaroB e€ pa3BUTUS U
3HAYMMOCTH [JIs1 pa3BUTUS LIMBUIM3ALUY, OB/IaZleHHeM sI3bIKOM MaTeMaTHUK{ M MaTeMaTH4eCKOou
KyJIbTypOM KakK CpeJCTBOM [I03HaHUSl MHpa, OBJaJleHWeM TPOCTEMIMMY HaBbIKAMU
YCCJIe/I0BaTe/TbCKOM JlesTeIbHOCTH;

6) ¢usmueckoe BocnuraHue, (¢opMHpPOBaHHe KYJAbTYpPbl 3[A0POBbA M
3MOLIMOHA/IBHOTO 0/1arono/Ty4ms:

TOTOBHOCTBIO TIPMMEHSITb MaTeMaTHuecKhe 3HaHWsi B HHTepecax CBOEro 3/l0pOBbS,
BeJIeHHsI 3[J0POBOTO 00pa3a >KWU3HU (370pOBOe MUTaHKe, cOa/laHCMPOBAHHBIA PEXKUM 3aHATHH U
OT[pIXa, peryJsipHas (pusnueckass akTHBHOCTb), C(OPMHUPOBaHHOCTbIO HaBblKa pedeKcuH,
TIpHM3HAHKEM CBOETO MPaBa Ha OLIMOKY U TaKOTo >Ke TpaBa ApPYyroro ueyioBeKa;

7) 3Ko0/1I0rHYecKoe BOCIUTaHHe:

OpUeHTal[ell Ha TpUMeHeHHe MaTeMaTHUeCKNX 3HaHWW [/ pelleHus 3ajad B 00sactv
COXPaHHOCTU OKpY’Kalollled Cpefbl, TUIAHWPOBAHMS TIOCTYNKOB M OLIEHKM KX BO3MOXKHBIX
TIOC/IeICTBUM /IJ1s1 OKPY’Karole Cpe/ibl, OCO3HaHWeM I100a/lbHOTO XapakKTepa 3KOJIOTHYeCKUX
npobsieM U myTel UxX pelleHus;

8) aganTanya K H3MeHAIUMCA YCI0BUAM COIMATbHOM M IPUPO/HOM Cpe/ibI:

TOTOBHOCTBIO K [IEMICTBUSIM B YC/IOBUSX HEONpe/ie/IEHHOCTH, MOBBILLIEHUIO0 YDPOBHSI CBOeH
KOMIIeTeHTHOCTH 4epe3 MPaKTUUeCKyH /1eTe/IbHOCTb, B TOM UHMC/Ie YMeHHe yUUTbCS y JPYTUx
nrofield, mpuobpeTaTh B COBMECTHOM JleTeNIbHOCTH HOBble 3HaHUS, HABBIKU U KOMIIETEHL[UU U3
OTbITa /IPYTHX;



HeoOX0AMMOCTRIO B (HOPMHUPOBAaHUY HOBBIX 3HAaHWM, B TOM umrcie pOpMYIMPOBaTh HAEH,
TIOHSATHSI, TUIOTe3bl 00 00BEKTaxX W sIBJIEHUsIX, B TOM UHCJIe paHee HEU3BeCTHbIX, 0CO3HaBaTh
neduIThl COOCTBEHHBIX 3HAHMM U KOMIIETeHTHOCTeH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYyalldl0, BOCIIPUHUMATb CTPECCOBYIO
CUTYal[I0 KaK BBI30B, TPeOyIOIIMII KOHTPMep, KOPPEKTHPOBaTh IPUHUMAaeMble pelieHus U’
JencTBusi, pOpMy/IMPOBaTh U OLeHMBaTh PUCKU U TIOC/IeICTBUS, (HOPMUPOBAThH OMBIT.

METAITPEJMETHBIE PE3YJ/IBTATbI

ITo3naBaTe/1bHbIE YHUBE€pPCA/IbHbIE leEGHbIe AEﬁCTBHﬂ

Ba3oBble jiornueckue JeMCcTBUA:

BBISIB/IITh M XapaKTepH30BaTh CYIIleCTBEHHbIE MPU3HAKK MaTeMaTUYeCKUX OOBeKTOB,
TIOHATUW, OTHOLLEHUN MeXXJy IOHATUAMU, (OPMY/IMPOBATh OMpeze/ieHus] MOHSATUMH,
yCTaHaB/IMBATh CyIeCTBEHHBIN NPU3HAK KIaCCU(PUKAL[HA, OCHOBAHUS AJis1 00001[eHN s
Y CpaBHEHUs1, KpUTepHHY NPOBO/IMMOI0 aHa/n3a;

BOCITPMHUMaTh, ()OPMYJ/TUPOBATh M MPeoOpa30BbIBaTh CYXK/AEHUS: YTBepAWUTe/bHbIE U
oTpULIaTe/IbHbIe, eJUHUUHbIe, YaCTHbIE U 001i[1e, YC/IOBHBIE;

BBISIB/IAT MaTeMaTUUyeCKre 3aKOHOMePHOCTH, B3aUMOCBSI13U U POTUBOpeYNs B (paKTax,
JAHHBbIX, HAOMIO/IeHUsIX W YTBeP)KAEHHUsX, TpejjiaraTb KPUTEPUU [ijisi BbISIBIEHUS
3aKOHOMEPHOCTEeHN ¥ NPOTHUBOPEYHN;

JleniaTh BBIBOJbI C WCII0/Ib30BaHHMEM 3aKOHOB JIOTMKH, J€AYKTHBHBIX U MHIYKTUBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IFOUeHUM 10 aHa/I0THH;

pa3buparh [OKa3aTe/lbCTBA MaTeMaTUUeCKUX YTBep)KJeHud (TpsMble U OT
MIPOTUBHOI0), TIPOBO/JIUTh CaMOCTOSITE/ILHO ~ HeCJIOKHble  Jl0Ka3aTesbCTBa
MaTeMaTUuecKUx (pakToB, BbICTpauBaTb aprymeHTalldl0, T[PUBOJAUTH [PUMEPbI U
KOHTPITPUMePhI, 000CHOBBIBAaTb COOCTBEHHBIE PAaCCY KIEHUS;

BbIOMpaTh crocob peleHuss yueOHOM 3a7auu (CpaBHMBAaTb HECKOJBKO BapUaHTOB
perieHus], BBIOMpaTh Hanbosiee MOAXOAIIMN C YIETOM CaMOCTOSITE/TbHO BbIJIe/IEHHBIX
KpUTEPUEB).

Bba3oBble ucciefoBaTe/IbCKUE JeHCTBUA:

WCIIO/Ib30BaTh ~ BOTIPOCHI  KaK  MCC/Ie/IOBAaTe/IbCKMA ~ WHCTPYMEHT — TIO3HAHW,
bopMyTUpOBaTh BOIPOCHI, buKcupyrorye MpOTHUBOpeuue, npobemy,
CAMOCTOSITEJIbHO yCTAaHAB/IMBATH MCKOMOE W JiaHHOe, (hOPMUPOBAThb THUIIOTE3Y,
apryMeHTHPOBaTh CBOIO TIO3HUIIHMI0, MHEHHE;

TIPOBO/IUTH TIO CAMOCTOSITE/IbHO COCTAaB/IEHHOMY TUIaHy HECJOXKHBIA SKCTIIEPUMEHT,
He0O/IbIIIoe WCC/IeJOBAaHHEe TI0 YCTAHOBJIEHWIO OCOOEHHOCTeM MaTeMaTHUeCKoro
00BeKTa, 3aBUCUMOCTel 00BEKTOB MeXKay co00i;

CaMOCTOATE/IbHO ~ (DOPMy/MpOBaTh  00OOIIEHUsT W BBIBOALI [0  pe3yJsbTaTam
NPOBeJEHHOT0 HaOJI0/IeHNs], UCCIe0BaHuUsl, OL[eHUBaTh [JOCTOBEPHOCTh TO/TyUeHHBIX
pe3y/bTaToB, BEIBOZOB U 000011eHNI;

MIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKe BbIBUTATh MPEATI0I0KEHHUS
0 €ro pa3BUTHH B HOBBIX yCJIOBUSIX.

Pab6ora c uadopmanueii:

BBISIB/IITH HEJOCTAaTOYHOCTh M M30BITOYHOCTh MH(OPMALMH, JaHHBIX, HEOOXOJUMBIX
JJ1s1 pellieHuys 3a/jauy;

BBIOMpATh, aHaIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIIPETHPOBaTh MH(OpPMALIO
pa3IUUHBIX BUZOB U (hOPM Ipe/iCTaB/IeHM s,

BeIOMpaTh (hopMy TpecTaBeHust HHGOPMALUK U WITIOCTPHUPOBATH PelllaeMble 3a/jau
cxeMaMH, iMarpaMMaMu, MHOM rpadyKoi 1 uX KOMOWHALUsAMUY;



OLleHMBATb HaZI&)KHOCTh UH(OPMALMU 10 KPUTEPUSIM, TpeJJI0KeHHbIM yUuuTeeM Uin
c(hOopMy/IMPOBAHHBIM CAMOCTOSTE/BHO.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe yde0HbIe /|efiCTBHA:

BOCIIPUHUMATh U (DOPMY/IMPOBaTh CYXK/[|€HUSI B COOTBETCTBUU C YCJIOBUSMH U LIEJISIMU
o0lIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPAKaTb CBOK) TOUKY 3DEHHs B YCTHBIX U
MTMCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHSI TI0 XOAY PeIIeHHs 3a/jaud, KOMMEeHTHPOBAaTh
TIO/TyUeHHbIH Pe3y/IbTaT;

B X0/le 00Cy»KJeHus 3a[jaBaTh BOTIPOCHI I10 CYIIeCTBY 00Cy»XaeMoii TeMbl, Tpo6JieMsl,
peliaeMod 3aJaud, BbICKa3blBaTh WM, HalleJIeHHble Ha TIOUCK peIleHus,
COTIOCTAB/ISITh CBOM CYXKAEHWS C CYXAEHWsMH [JPYrUX YYaCTHUKOB /IMajiora,
oOHapy)XMBaTb pa3IMuue U CXO/CTBO MO3WLHI, B KOPPEKTHOH (opme (GopmMyTupoBaTh
pasHOT/IacHsi, CBOU BO3paKeHMUSI;

TIpe/[CTaB/IATh Pe3y/bTaThl PEIIeHuUs 3a/jaur, SKCIIePUMeHTa, UCC/Ie/JOBaHuUsl, TTPOEKTa,
CaMOCTOSITE/TEHO BbIOMpaTh (pOpMaT BBICTYIUIEHUs C YUYETOM 3ajau Tpe3eHTalu |
0CcoOeHHOCTel ay JUTOpUH;

MOHUMAaTh M WCIO/Ib30BaTh MPEUMYIECTBA KOMAaHAHOW M WHWUBHYalbHOW PabOThHI
TIPH pellieHn yueOHbIX MaTeMaTHUeCKUX 3a/1ay;

NIPUHUMATh 11e/Tb COBMECTHOM [1eSITe/TbHOCTH, T/ITAHUPOBATh OPraHU3aL[UI0 COBMECTHOMN
paboTel, pacrpesiensaTb BHAbI pPabOT, AOroBapuBaThCs, OOCYXKAAThb TIPOI[ECC M
pe3y/bTaTr paboThl, 060011[aTh MHEHUSI HECKOJIBKUX JTFO/Iel;

y4acTBOBaTh B TPYIIOBbIX (opMax pabotbl (0OCyXAeHHs, OOMeH MHEeHHsIMHU,
MO3rOBbI€ IITYPMbI U JIDYTHE), BBITIOJHATH CBOK) YacThb pabOThI U KOOPAWHHPOBAThH
CBOM JIEHCTBUS C APYTMMH YeHAMU KOMaH/[bl, OLIEHUBATh KaueCTBO CBOEro BK/IaJa B
0OLMIA TIPOJYKT TI0 KPUTEPHsIM, CHOPMY/TMPOBAHHBIM YYaCTHUKAaMK B3aUMOZEHCTBYSI.

Pery/isTUBHBIE YyHHBepCa/IbHbIe yUeOHbIe JeiiCTBUS
Camoopranu3sanus:

CaMOCTOSITE/IbHO COCTaB/ATh I/IaH, aJrOPUTM pelleHdsl 3aZlaud (WIM ero 4acthb),
BbIOMpaTh crocob pelieHUsi € yuéTOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEM, apryMeHTHpPOBaTh U KOPPEKTUPOBATb BapHaHThI pPelleHuil C YUéToM
HOBOW MH(OpMaLMK.

CﬂMOKOHTpOJIb, 3M0].[PIOHHJ'IBHI)II71 HHTE/1/IEKT:

B/Ia/leTh Cr1I0co6aMy CaMOTNPOBEPKH, CAMOKOHTPOJIS TpoLiecca U pe3ysbTaTa pelieHust
MaTeMaTHUYeCKOU 3a/lauu;

rpeiBUZIeTh TPYHOCTH, KOTOpble MOTYT BO3HUKHYTh TPH pellleHUM 3a/laul, BHOCUTh
KOPPEKTHBBI B /IeATEIbHOCT HAa OCHOBE HOBBIX 00CTOSITE/IbCTB, HalZIEeHHBIX OIIMOOK,
BbISIB/IEHHBIX TPYAHOCTEN;

OLIeHHMBaThb COOTBETCTBUE pe3y/ibTaTa JesiTe/IbHOCTU TOCTaB/IeHHOM 1ieJd U YCJIOBUSIM,
OOBSICHSITE TIPUUHHBI JOCTWKEHUS WM HeJOCTVKEHUS Le/M, HaXO[WUTh OIIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OITBITY.

INIPEIMETHBIE PE3YJ/IbTATBI

K konry obOyueHwss B 7 Kjacce OOydaromMiCsS TIOMYUYHT CreAyHolue IpeJMeTHbIe
pe3y/bTaThbl:

Yucia ¥ BbIYHC/I€HUSA

BoinonHsTe, coyeTass yCTHble M THCbMeHHble TIPUEMBI, apu(meTUuecKue [eWCTBUSI C
paLMOHa/IbHBIMA YMC/IaMH.

HaxoauTh 3HaueHWs] YMC/IOBBIX BBIPDA)KeHUH, MPUMEHSTh pa3HoobOpa3Hbie CIOCOObI U
NpUEMBI  BBIUMC/IEHUS] 3HAaueHUW JApPOOHBIX BLIPAKEHUH, CofepKaluX OObIKHOBEHHBbIE W
JlecITUYHbIe pobu.



[TepexoauTtb OT OAHOM (HOPMBI 3aMMCH YKUCeT K APyrou (rmpeobpa3oBbIBaTh JCATUUHYIO
Jpobb B OOLIKHOBEHHYI, OOBIKHOBEHHYH) B JIeCATUUHYIO, B UaCTHOCTU B OeCKOHEUHYIO
JeCSITUYHYIO IPOOB).

CpaBHUBaTh U yIOPSZJ0UMBaTh paLMOHA/IbHbIE YMC/IA.

OKpyr/aTh unca.

BbINOSHATE NPUKKAKY U OLIEHKY pe3yJsbTaTa BbIYWC/AEHUM, OL[eHKY 3HaueHWM YKCI0BBIX
BbIpa)KeHUI. BBINOMHATE 1eHCTBUS CO CTeleHsIMU C HaTypa/IbHbIMU [T0Ka3aTessiMU.

[TpuMeHATH NPU3HAKHU JIeIMMOCTH, Pa3/I0yKeHre Ha MHO)KUTE/M HaTypa/lbHbIX YUCe/I.

Pemate NpaKkTHKO-OPHEHTUPOBAHHbIE 33/laud, CBsI3aHHble C OTHOLLEHWEM BeJIMUMH,
MIPOINOPLIMOHA/ILHOCTHIO BEIMUMH, NPOL|eHTaMU, MUHTePIPeTUPOBaTh Pe3y/IbTaThl pellleHus 3a/1a4y
C yuéTOM OrpaHHuUeHHUH, CBSI3aHHBIX CO CBOMCTBAMH PaCCMaTPHUBAEMBIX 00BEKTOB.

Anredpanuyeckue BbIpa)KeHU

HWcronp30Batk anrebpanuecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, TIPUMEHSITh €€ B Iporjecce
0CBOeHHs1 yueOHOT0 MaTepuaria.

Haxoauts 3HaueHuns: OyKBeHHBIX BBIPDa)KEHHWH MTPU 3a/laHHBIX 3HAUEHHUSIX TTepeMeHHbIX.

BrbinonHATs npeoOpa3oBaHUs L1e/I0r0 BbIpDa)KEHUsI B MHOT'OU/IeH MpUBe/ieHHueM T0j00HBIX
C/laraeMbIX, PaCKphITHEM CKODOK.

BbINOSHATE YMHOXXEHHEe OJHOu/leHa Ha MHOrOYIeH Y MHOrouJleHa Ha MHOTOY/IEeH,
NIpUMeHSTh (hOpMyJIbl KBaJjpaTa CyMMbI U KBa/ipaTa pa3sHOCTH.

Ocy1ecTBiATh pas3noXkKeHrhe MHOTOU/IEHOB Ha MHO)XKUTE/NM C TOMOLbI0 BbIHECEHHUs 3a
CKOOKM 00I11ero MHOJKHUTeJsl, TPYNIHUPOBKU CjlaraeMbIX, TIpUMeHeHHs (JOPMyJT COKPAI|EHHOTO
YMHO>XEeHHUS.

[TpumeHsiTh mpeoOpa3oBaHMsi MHOTOUIEHOB Il PpeIleHWs pPa3/JNuHbIX 3a7iauy U3
MaTeMaTUKH, CME)XHbIX [PeJMETOB, U3 PeaJbHOW MPAKTHKH.

Vcronib30BaTh CBOMCTBA CTereHel C HaTypa/bHBIMU TI0Ka3aTessIMU [i7Isi TIpeoOpa3oBaHUs
BbIp&)KEHUM.

YpaBHeHMs1 U HepaBeHCTBA

Pemath /MHeliHble ypaBHeHHsI C OJIHOM MepeMeHHOMW, NpUMeHss MpaBW/a repexoja OT
VCXO/JHOTO YpaBHEHHSI K paBHOCWIbHOMY eMy. IIpoBepsiTb, fIBAsieTCS /M UUC/IO KOPHEM
yPaBHEHHUSI.

[TpyumeHsTH rpadyyeckrie MeTO/ibl IPU pelleHUH JTUHeMHbIX ypaBHEHUH U UX CUCTEM.

[Tog6upaTh NIpUMepHI Map YKcesI, sIBJISIOIIUXCS pellieHreM JTMHeHHOTO YPaBHeHHsI C IByMsI
riepeMeHHbIMH.

CTpouTh B KOOpDAMHATHOM TJIOCKOCTA TIpavK JIMHEMHOrO YypaBHEHUs C [BYMS
riepeMeHHbIMHU, TI0/1b3YysICh T'PaMKOM, IPUBOUTH IPUMepbI pellleHus] YpaBHeHUsl.

Pemath cucTeMbl [BYX JIMHEMHBIX YPaBHEHWM C [BYMsl IlepeMEHHbIMH, B TOM 4YUCJIE
rpaduuecku.

CocTaBniATh W pelllaTh JWHEWHOE YypaBHEHWE WM CUCTeMY JIMHEWHBbIX ypaBHEHUH II0
YCJIOBUIO 3a/jaud, WHTEpPIIpeTHpOBaThb B COOTBETCTBUM C KOHTEKCTOM 3aJjaud I0JyueHHbIN
pe3yJbTar.

DOyHKINH

M306pakaTh Ha KOODJWHATHOM TIPSIMOM TOUKM, COOTBETCTBYHOIIME 3a/[aHHBIM
KOOp/IMHAaTaM, JIyud, OTpe3KH, WHTepBa/lbl, 3aluCbiBaThb UMC/IOBble IPOMEXYTKM Ha
anrebpanvyeckoM si3bIKe.

OTMeuaTb B KOOpPAMHATHOM IJIOCKOCTU TOYKM IO 3aZlaHHBIM KOOpJMHATaM, CTPOUTH
rpadvku TMHeNHbIX QyHKUMNA. CTporTh rpaduK QyHKLIMHU y = [X].

OnuceiBaTh C TIOMOLLBIO (YHKLUMH H3BEeCTHble 3aBUCHUMOCTH MeXKAY BeJTUUMHAMMU:
CKOpPOCTb, BpeMsl, pacCTOsIHME, lleHa, KOJMYeCTBO, CTOMMOCTb, MPOU3BOAUTENBHOCTb, BPEMs,
00BbéM paboTHI.

Haxoauth 3HaueHve (yHKIMU 110 3HAUEHHUIO eé apryMeHTa.



[Tonnmate rpaduueckrii crioco0 TpeACTaB/ieHNs U aHanvM3a WHGOPMALK, W3BJeKaTb U
VHTEpIIpeTUpPOBaTh UH(OPMALUIO U3 TPa)MKOB peasbHbIX MPOLIECCOB M 3aBUCUMOCTEH.

K koniy oOyuenusi B 8 ksacce oOyuarou[uiicsi TIOMyUWT CleAyHOIIye IpeJMeTHbIe
pe3y/bTaThbl:

Yuc/ia ¥ BBIYUCTICHUSA

Vcnonb30BaTh Hava/ibHble TPeJCTaB/Ie€HHSI O MHOXXECTBe [IeHCTBUTE/IbHBIX UUCeN [JIs
CpaBHEHUs], OKPYTJIeHHS Y BbIUMCJIEHWH, M300pakaTb /[IeHCTBUTENbHbIE UMC/a TOYKAMH Ha
KOOpPJMHATHOM NPSIMOM.

[TpuMeHsTh TOHSATHE apu(MeTUUYeCcKOro KBa/paTHOTO KOPHS, HaXOJUThb KBaJpaTHble
KOPHH, UCII0JTb3Ys TTPU He0OX0IUMOCTH KaJIbKYJISTOP, BBITIOHSAT TIpeoOpa30BaHusi BbIpayKeHUH,
CoZieprKallux KBaJpaTHble KOPHH, UCII0/Ib3Ysl CBOMCTBA KOPHEH.

Vcnonb3oBath 3anmucy OOJMBIIMX W MajbiX YKCeN C TOMOIIbI0 AeCATUUHBIX Jpobed U
crenieHer yncia 10.

Anredpanueckue BbIpa)KeHU

[IpuMeHsATH TIOHSITHE CTeleHW C 1ieJIbIM I[0Ka3aTesieM, BBITIONHATh TpeoOpa3oBaHUs
BbIP&)KEHUH, COZlep>Kall{iX CTeNEeHU C Lie/IbIM MT0Ka3aTeeM.

BBINOSHATE TOXK/IeCTBeHHbIE TIpeoOpa30BaHMsl PaljMOHATbHBIX BBIPAKEHHH Ha OCHOBE
TIpaBUJ/I IeMCTBUM HaJi MHOTOU/IeHaMu U anrebpanuecKuMu Apobsmu.

PacksazipIBaTh KBa/IpaTHbIM TPEXU/IEH HA MHOKUTEJIH.

[MpumeHsiTh TIpeoOpa30BaHUs BBIDAKEHWM [T pellleHus pa3/iMyHbIX 3ajau U3
MaTeMaTUKH, CMEXHbBIX [PeJMeTOB, U3 PeaJbHOU NPaKTHKU.

YpaBHeHus U HepaBeHCTBa

Pemathb /MHelHble, KBaJlpaTHble ypPaBHEHUS U paljMOHAJ/IbHbIe yPaBHEHUs, CBOJALMECS K
HUM, CUCTeMbI JByX ypPaBHEHHUH C IByMSs IepeMeHHbIMU.

[TpoBoAWTH MpOCTeMILIe UCCIeA0BAHUS YDaBHEHU U CUCTEM YpaBHEHWM, B TOM UHCJIe C
NpUMeHeHWeM rpa@UuecKux IpeJcTaB/AeHUld (yCTaHaB/IWBaThb, HWMeeT /M YypaBHEHUEe WU
CUCTeMa ypaBHEHHUH pelleHus], eC/IU UMeeT, TO CKOJIBKO, U Ipouee).

[TepexoauTb OT c0BecHOM (hOpPMY/MPOBKK 3a/laud K eé anreOpanueckol Mojenu C
NIOMOLIBK0  COCTABJIEHUSI ypaBHEHWs WIM CHUCTeMbl YpaBHEHWM, WHTepPHpeTUpOBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/lauM MOy4YeHHbIN pe3y/ibTar.

[TpuMeHATH CBOMCTBA YMCJ/IOBBIX HEPABEHCTB [i/Is1 CPABHEHMS], OLIeHKH, pellaTh JTMHEeUHbIe
HepaBeHCTBa C OJHOW TEepeMeHHOM M MX CUCTeMbl, [aBaTb rpauuecKyr0 WITHOCTPALIMIO
MHO>KeCTBa pellleHNU HepaBeHCTBa, CUCTeMbl HePaBeHCTB.

DyHKIUHU

[ToHnMaTb Y HWCHOAb30BaTh  (YHKIMOHA/IbHble TIOHATHST U A3bIK  (TEPMUHBI,
CcUMBO/IMYeckre 0003HaueHUsi), OTpeJiesiATh 3HaueHue (YHKIUM T10 3HAUEHWI0 apryMeHTa,
oTipeJiesIATh CBOMCTBA (PYHKLMU IO eé rpaduky.

CrpouTh rpavKy 371eMeHTapHbIX (PyHKLWK BHJA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, Ol1CBIBaTL CBOMCTBA YMC/IOBOK (PYHKLMHU I10 eé
rpauKy.

K koniy oOyuenusi B 9 kjacce oOyuaro[uiiCsi TIOMYyUWT CeAyHOIIMe IpeJMeTHbIe
pe3y/ibTaThbl:

Yuc/ia ¥ BBIYUCTICHUA

CpaBHUBaTh U yIOPSJ0UMBaTh pallMOHA/IbHbIE Y UppaLjMOHa/IbHbIe YMCIa.

BbimonHATe aprdMeTHUecKue [1eHCTBUs C pallMOHabHBIMM UMC/IaMH, COueTasi YCTHbIe U
MYMCbMeHHbIe TIPUEMBI, BBITIO/IHATH BBIUMC/IEHUS C MPPaLjMOHaIbHBIMA YU C/IaMHU.

Haxoputh 3HaueHus CTelreHel C LieJIbIMU INTOKa3aTeJIssMU U KOPHeH, BbIUMCIIATh 3HAYeHUs
YKCJIOBBIX BbIPAKEHHUH.

OKpyr/Th [1eHMCTBUTE/IbHBIE YKC/IA, BBINOJHATH IPUKUIKY pe3y/bTara BbIYMC/IEHUH,
OLIEHKY YMCJIOBBIX BbIpa’KEHHUH.

YpaBHeHMs1 U HepaBeHCTBA



Pemate /MHeliHble W KBaZlpaTHble YpaBHEHHUs, ypaBHEHHUs, CBOJSALIMECS K HUM,
nipocTefiive ApoOHO-paljOHa/IbHbIe YpaBHEHUSI.

Pemiate cucTeMbl IBYX JIMHEMHBIX YpaBHEHMM C ZIByMsl ITlepPeMeHHbIMU U CHUCTEMBI JIBYX
yPaBHEHHH, B KOTOPbIX OZJHO YpaBHEHUE He SIB/ISIeTCS JTUHEeWHBIM.

PemaTh TeKCTOBbIe 3a/@auu anreOpanueckuM CriocOOOM C TIOMOIIBIO COCTaB/IEHUS
yPaBHEHHS WA CUCTEMBI [IBYX YPaBHEHU C JByMsI [lepeMeHHbIMHU.

[TpoBoAWTH MpOCTeMILIe UCCIeA0BAHUS YPDaBHEHU U CUCTEM YpaBHEHWM, B TOM UHCJIe C
NpUMeHeHWeM rpa@UuecKux IpeJCcTaB/AeHUld (yCTaHaB/IWBaThb, HWMeeT /M YypaBHEHUEe WU
CUCTeMa ypaBHEHHUH pelleHus], eC/IU UMeeT, TO CKOJIBKO, U Ipouee).

Pemiate JiMHeliHble HepaBeHCTBA, KBaJjpaTHble HepaBeHCTBa, H300pa)kaTh pellleHue
HepaBeHCTB Ha UMC/I0BOW MPSIMOM, 3alTMChIBaTh pellieHHe C [IOMOLbI0 CMBOJIOB.

Pemath cucTemMbl JIMHEWHBIX HeEpPaBeHCTB, CUCTEMbl HEpPaBeHCTB, BKI/IOYAIOLMe
KBaZIpaTHOe HEPAaBEeHCTBO, M300pa)kaTh pelleHHe CHCTeMbl HEepaBeHCTB Ha UMC/IOBOW TPSIMOM,
3aMychIBaTh pelleHre C IOMOILbI0 CMBOJIOB.

Vicnonb3oBaTh HepaBeHCTBA MPH pellleHrH pa3IuyHbIX 3aau.

DyHKIUHU

Pacrnio3HaBaTh yHKL[MM U3y4YeHHBIX BU0B. [ToKa3bIBaTh CXeMaTH4YeCKU pPacIioyioyKeHue Ha
KOOpPJMHATHOM MJIOCKOCTU rpaukoB QyHKUMM BUja: y = kx,y = kx + b,y = k/x,y = ax2 + bx +
¢,y =x3,y=VX, y = |x|, B 3aBUCUMOCTH OT 3HaueHHI KO3()PULIMEHTOB, ONUCLIBATL CBONCTBA
GyHKLMA.

Crpouth M n300pakaTh CXeMaTHUeCKH TrpauKyd KBaJpaTHUUHBIX (YHKIMH, OMUCHIBATH
CBOMCTBA KBa/JpaTUUHBIX (DYHKLMI 10 UX rpadukam.

Pacnio3HaBaTh  KBajpaTMyHyr (yHKUMO 10 ¢opMmy/e, TNPUBOJUTH IPUMeEpbI
KBa/IpaTUUHBIX (YHKLMI U3 peanbHOM )XU3HH, (PU3UKHU, TeOMETPUH.

YucoBble N10C/1e/J0BaTe/IbHOCTH U NPOrpPeccuu

Pacrnio3HaBaTh apuMeTUUecKyro U reoMeTpUUeCKyr0 MPOrpecCHu MpHU pa3HbIX criocobax
3a/,aHusl.

BbINOSTHATE BBIUMC/IEHHSI C MCMO/Ib30BaHWEM (OPMY/ N-ro 4jieHa apyu(MeTH4yecKou U
reOMeTpUYeCKOMN MPOrpecCuid, CyMMBbI IIepBbIX Nl UJIeHOB.

V306paskaTh usieHbl TIOC/Ie/J0BaTeIbHOCTH TOUKaMU Ha KOOPAMHATHOM TIIOCKOCTH.

Pemiate 3azjauu, CBsi3aHHbIE C UMC/IOBBIMU TOC/I€[0BaTebHOCTSMY, B TOM YMCJ/Ie 33/lauM
13 peabHOM »KU3HU (C UCI0/Ib30BaHUEM KabKy/sITOPa, LIU(POBBIX TEXHOJIOTHN).



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KITIACC
KosinuecTBo yacoB JJIeKTPOHHbIE
Ne o/ HaumeHoBaHMe pa3je/ioB U TeM (mudpossbie)
) MporpaMMal Bcero Ko;{ TPOJILHPRIE Hpag'mqecxn oOpa3oBare/bHBIE
pabdoThI e paboTsbl
pecypchbl
1 Uucsia v BeIUKC/IeHYs. PaljuoHaibHbIe 75 1 bubmoreka LJOK
yucsia https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
2 AnreGpaiiecKue BhIpKeHHs 27 1 https://m.edsoo.ru/7f415b90
bubmoreka LJOK
3 ¥ PaBHEHIsT M HEPABEHCTBA 20 ! httDs://m.edS(])_E).ru/7f415b90
bubmmoreka IIOK
4 KoopuHaTs! u rpaguki. PyHKLpH 24 ! httDs://m.edscI)_E).ru/7f41 5b90
bubmoTeka [IOK
> MosToperwe 1 060bwenue 6 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOI'PAMME




8 KNIACC

KoysinuecTBo uacoB JJ/IeKTPOHHbIE
Ne /i HanmMeHoBaHMe pa3/je/ioB U TeM (yudposBbie)
B MporpaMmsbI Bcero KOGHTpom’HHe l'[pangquKn oOpa3oBare/bHBIE
padoThI e paboThI
pecypchbl
1 Uucna v BeluMc/eHys. KBajpaTHble KOpHU 15 Egsgiﬁe‘ii?ﬁﬁ f417af8
2 Uwucna v Bbiunc/ienus. CTerneHs C Le/bIM v bubmoreka LJOK
roKas3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbIpaKeHUSI. 5 1 bubmoreka IIOK
KBa/ipaTHBIV TPEXUIEH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKkyie BbIpaXKeHUs. 15 1 bubmoTeka LIOK
Anrebpanueckasi poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus1 v HepaBeHCTBa. KBaZjpaTHble 15 1 bubmuoreka IIOK
ypaBHEHUsI https://m.edsoo.ru/7f417af8
6 YpaBHeHus1 U HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka LJOK
ypaBHeHUM https://m.edsoo.ru/7f417af8
7 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 Eﬁgfﬂeﬁiorfn £417af8
bubmoreka LIOK
8 Py, OCHOBHbIE OHATH > httDs://m.edsc]){).ru/7f417af8
bubnuoreka IIOK
J DyHKLHH. TNCTOBLIE QYHKLMH ) httDs://m.edS(])_E).ru/7f417af8
bubmoreka [IOK
10 TosToperue 1 06o0menue 6 1 httDs://m.edS(])_E).ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
[TPO'PAMME




9 KVIACC

HaumeHoBaHue pa3/jie/ioB U TeM
NPOrpaMMBblI

Ne n/m

KosmmuecTBO yacoB

Bcero

KonTpo/ibHbI
e paboThI

ITpakTHuyeckue
padoThI

JJ/IeKTPOHHbIE

(yudposBbie)
oOpa3oBaTe/IbHBIE

pecypchbl

Yucsia v BbluMcieHus. [JelicTBUTe/IbHbIE
yuciaa

bubmoreka [IOK

http
s://m.edsoo.ru/7f419d08

YpaBHeHUs1 U HepaBeHCTBA. Y paBHeHUs C
OJIHOU MepeMeHHOM

14

bubmmoreka IIOK

http
s://m.edsoo.ru/7f419d08

YpaBHeHus U HepaBeHCTBA. CUCTEMBI
ypaBHeHUM

14

bubmmoreka IIOK

http
s://m.edsoo.ru/7f419d08

4 YpaBHeHnus U HepaBeHCTBa. HepaBeHCTBa

16

bubmuoreka IIOK

htp
s://m.edsoo.ru/7f419d08

5 DyHKLIUU

16

bubnuoreka IIOK

http
s://m.edsoo.ru/7f419d08

6 UricnoBble 1OC/Ie40BaTe/IbHOCTH

15

bubnuoreka IIOK

http
s://m.edsoo.ru/7f419d08

[ToBTOpEHME, 0600IIIEHNE, CUCTEMATH3ALUS
3HaHUH

18

bubmioreka LJOK

http
s://m.edsoo.ru/7f419d08

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102




