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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa aBnfeTCA OfHWM M3  OMOPHbIX KYpPCOB OCHOBHOIO 06LLEro
06pa3oBaHKsA: OHa 06ecnevmBaeT nsyyeHve apyrmx AUCUUMNINH, KaK eCTeCTBEHHO-
Hay4yHOro, TaKk W TyMaHWTapHOro LMK/IOB, €€ OCBOeHWE Heobxoaumo A/
MPOAOIHKEHNS 06pa3oBaHMs U B NOBCEAHEBHOM XM3HW. Pa3Butme y 00y4aroLmxcs
Hay4YHbIX MPeACTaB/IEHNA O MPOUCXOXAEHUM W CYLLHOCTU anrebpanyeckmx
abCcTpakumi, cnocobe oTpaKeHNs MaTeMaTUYECKON HayKOW SABMIEHMIA U NPOLLECCOB
B Npupoge n 06LLecTBe, POSM MaTemaTMyecKoro MOZENMPOBaHWUA B Hay4YHOM
MO3HaHWUKN 1 B NpaKTUKe CNocobCTBYeT (POPMUPOBAHUIO HAYHHOIO MUPOBO33PEHNS
N Ka4yeCTB MbILL/IEHNSA, HEOOXOAMMBIX A4/ afanTauum B COBPEMEHHOM LIM(POBOM
obulectBe. M3yuyeHne anrebpbl obecrneymBaeT pasBUTME YMEHWS HabnAaTh,
CpaBHMBaTb, HaxoAUTb 3aKOHOMEPHOCTU, TPebyeT KPUTUYHOCTM MbILLIEHUS,
CMOCOGHOCTM apryMeHTMPOBaHHO O0OOCHOBbLIBATb CBOM [ENCTBMS W BbIBOAbI,
(hopmynupoBaTtb yTBEpXKaeHNS. OCBOeHME Kypca anredbpbl 06ecneyvnBaeT pa3BuTHe
NOTMYECKOr0 MbILWIEHNS 00YYaroLWMXCA: OHW  UCMOMb3YIOT  AeAyKTUBHbIE U
NHAOYKTUBHbIE paccy»eHus, 06006LleHNe 1 KOHKPeTM3aL Mo, abctparnposaHme u
aHanormto.  O6ydeHue  anrebpe  npeanofiaraeT  3HauUTENbHbIA  0OBEM
CaMOCTOATE/IbHOM  [1eATeNbHOCTM  00yYaroLLMXCs, MO3TOMY CamMOCTOSTeNlbHOe
peLLieHue 33y SABNAETCS peasin3aumein feaTeslbHOCTHOro NprHLmMna obyyeHmns.

B cTpykType nporpammbl yyebHOro Kypca «Anrebpa» A1 OCHOBHOMO
06LLero obpasoBaHNA OCHOBHOE MECTO 3aHMMAIOT COAepXXaTe/lbHO-MeTOAMYECKME
NHUK: «Yuncna n BbIYUCIEHUSA», «ANrebpanyeckmne BbipaKeHNs», «YpaBHEHNS U
HepaBeHCTBa», «DYHKUUM». Kaxgas K3 3TUX CofepxKaTe/lbHO-MeTOANYECKMX
NIVHUIA Pa3BMBAETCS Ha NPOTHKEHUN TPEX NIET U3YUeHUs Kypca, B3aUMOLENCTBYS C
APYTMMKU ero nuHusMu. B xoge uM3ydeHMs yyebHOro Kypca o6ydarowmmcs
MPUXOAMTCA NIOTUYECKM pacCy>KaaTb, UCMO/Mb30BaTb TEOPETUKO-MHOXECTBEHHbIN
A3blK. B CBA3M C 3aTUM B nporpaMMy Y4yeOHOro Kypca «Anredpa» BK/IHOYEHbI
HEKOTOPble OCHOBbI JIOTUKW, MPEeACTaB/ieHHblIe BO BCEX OCHOBHbLIX pasgenax
MaTemMaTMyeckoro obpasoBaHus M CNOCOOCTBYHOLWME OBMIAAEHNIO 06yYaroWwmmMmncs
OCHOB  YHMBEpPC&/IbHOro  MaTemMatuyeckoro ssblka. Cofep)kaTeNlbHOW U
CTPYKTYPHO OCOBEHHOCTBIO Y4ebHOro Kypca «Anrebpa» ABNAETCS €ro
MHTErpupoBaHHbIA XapakTep.

CofepXaHue NMHUKM  «YHucna W BbIYUCNEHUS» CMYXXUT OCHOBOW  [ANs
Aa/IbHEALLEro N3yyeHUss maTeMaTUKKU, CNOCOBCTBYET PasBUTUIO Yy 0OydatoLLmXcs
NOrNYECKOro MbILIEHNSA, (OPMUPOBAHMIO YMEHNA NONb30BATLCA aNropuTMamu, a
TaKXXe NMPUOBPETEHNIO NPAKTUYECKUX HABbIKOB, HEOOXOANMBIX A8 NMOBCEAHEBHOW
XXWN3HWU. Pa3BuTME MOHATUA O YMC/IE HA YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHus
CBA3aHO C pauMOHaIbHBIMA W MPPaUMOHa/IbHBIMK  YnicnamMu, (opMUpPOBaHMEM



NpeicTaBNEHUA O AEWCTBUTENbHOM YuCNe. 3aBepLUeHMEe OCBOEHUSI YMC/IOBOWM
NMHNN OTHECEHO K cpeaHemy 06LemMy 06pa3oBaHuIo.

Cofiep>kaHue AByX anrebpanyeckmnx MHNIA — «Anrebpanyeckune BblpaXkeHNs»
N «YpaBHEHUSA N HEpaBeHCTBa» CrOCOOCTBYeT (HOPMUPOBAHMIO Y 00YyYaroLLMXCA
mMaTteMaTU4yeckoro arnapara, HeoOXOAMMOro ANs pelleHus 3afady MaTemaTuKu,
CMEXHbIX MpeaMeTOB U MNPaKTUKO-OPUEHTUMPOBAHHBLIX 3afday. Ha yposHe
OCHOBHOro 06Llero 06pa3oBaHNs Y4ebHbIN MaTepuan rpynnupyeTcs BOKPYr
pauMoHasIbHbIX BblpaXKeHWA. Anrebpa AeMOHCTPUPYET 3HaYeHNe MaTeMaTUKN Kak
A3blka AN MOCTPOEHMS MaTeMaTU4YecKUX Mogesier, OnucaHus MnpoLEeccoB U
ABNEHNA peanbHOro wmupa. B 3agaunm o0ydveHus anrebpe BXOAAT TaKxke
[a/bHelllee pas3BUTUE  aIrOPUTMUYECKOrO0  MbILLMEHNS, Heob6X04MMOro, B
YaCTHOCTW, [N1A OCBOEHWA Kypca WH(OPMaTUKK, W OBfafieHNe HaBblKaMu
AeYyKTUBHBIX paccy>keHunid. MNpeobpa3oBaHe CUMBO/bHBLIX (POPM CrOCO6CTBYeT
PasBUTUIO BOOOPAXKEHUS, CMOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPYECTBY.

Cofep>xaHue PyHKUMOHaIbHO-rpatMyeckor MMHUN HaleNeHo Ha NonyYeHune
06yyatoLLMMUCS 3HAHUI O (DYHKLUMAX KaK BaKHeWLleidi MaTeMaTUYecKOn Moaenm
AJ19 ONUCaHNA 1 NCCNefoBaHNsA pa3Ho0bpasHbIX NPOLLECCOB U ABMIEHWIA B NPUPOLE
N obulecTBe. V3ydeHne martepuana Crnoco6CTBYeT pasBUTUIO Yy 00Yy4aroLmMXCs
YMEHMWS UCNONb30BaTh Pas/IyHble BbipasuTe/bHbIE CPeACTBA A3blka MaTeMaTUKM —
C/TIOBECHbIE, CUMBO/IMYECKME, Tpadmyeckne, BHOCUT BK/Mag B (hOpMMpOBaHMe
NpeacTaBNeHNn O PO MaTEMATUKM B Pa3BUTUM LMBUNMU3ALMN U KYNbTYPbI.

CornacHo y4ye6HoMy nniaHy B 7-9 Knaccax W3y4vaeTcsi y4yebHblil Kypc
«Anrebpa», KOTOPbIA BK/IOYAET CrefytoLme OCHOBHbIE pasfefibl COAepPXKaHUS:
«HYucna wn  BbIMUCNEHUSA», «ANTebpanyeckue BbIPKEHUA», «YPaBHEHUA U
HepaBeHCTBa», «PYHKLUN».

Ha nsyyeHne yyebHoro kypca «Anreépa» otsogmtca 306 4acoBs: B 7 Kracce
— 102 vaca (3 vaca B Hegento), B 8 knacce — 102 vaca (3 yaca B Hegento), B 9
Knacce — 102 yaca (3 yaca B Heaento).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucia v BBIYUCICHUSA

[pobn 0ObIKHOBEHHbIE M AECATUYHbIE, NEpPexos OT OA4HON (OopMbl 3anucu
apobeit K apyro. TMOHATME pauMOHaZIbHOTO YMCNa, 3anucb, CPaBHEHWE,
YyrNopsiAouMBaHne  pauuoHasibHbIX — umcen.  ApuUgMeTMYecKne  [JelcTBust  C
pauMoHaIbHbIMK YncnaMu. PelleHne 3afaq M3 peasibHOWM MPaKTUKM Ha 4YacTu, Ha
apoow.

CTeneHb C HaTypa/lbHbIM MOKas3aTeneM: onpefesneHue, npeobpasoBaHue
BbIP&XXEHMI Ha OCHOBE OrnpeaeneHns, 3anncb 60bLLINX Yncen. MpoLEeHTbI, 3annch
MPOLEHTOB B BUAE APO6U 1 Apo6M B BUAE MPOLEHTOB. TPU OCHOBHbIE 3ajayun Ha
MPOLEHTbI, peLleHne 3aay U3 peasibHOW NPaKTUKW.

MpYMeHeHVe MpPU3HAKOB  Je/IMMOCTW,  Pas3fioXKeHWe Ha  MHOXUTENN
HaTypaslbHbIX YMCEN.

PeaslbHble  3aBMCMMOCTM, B TOM 4ucie npamasd W obpaTHas
MPONOPLMOHAILHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[MepeMeHHble, YNC/IOBOE 3HAYEHWNE BbIPaKEHUS C NepemMeHHor. [onycTuMble
3HaYeHNs nepeMeHHbIX. MpeacTaBneHne 3aBUCMMOCTI MEXY BENMUYMHAMW B BUAE
(hopmynbl. BeluncneHmsi no goopmynam. MNpeobpasoBaHme 6YKBEHHbIX BbIPaXXEHWA,
TOX/ECTBEHHO paBHble BbIPAXEHWA, MpaBuWia npeobpasoBaHUA CyMM U
MPOn3BeAEHNIA, NPaBuIa PacKpbITUA CKOOOK 1 NpuBeLeHNs NOA0OHbIX CnaraeMbix.

CBolicTBa CTENEHN C HaTypasibHbIM MOKa3aTenem.

OfHOuUNEHbI 1 MHOro4YneHbl. CTeneHb MHOrouneHa. CrnoXeHue, BbluMTaHMe,
YMHOXEHME MHOrouneHoB. Popmy/bl  COKPaWEHHOIO YMHOXEHWA: KBagpar
CyMMbl W KBafpaT pasHocTW. dopmMyna pasHOCTM KBagpaToB. PasnoxeHue
MHOIO4/IEHOB Ha MHOXWTESN,

YpaBHeHHs U HEPABEHCTBA

YpaBHeHMe, KOpeHb YpaBHEHWs, MpaBuna MNpPeobpa3oBaHUs YpaBHEHMS,
PaBHOCWU/IbHOCTb YPaBHEHMWIA.

JInHeilHoe ypaBHEHWe C OAHOW MNepPeMEHHON, YWUCNO KOPHER /MHENHOro
YPaBHEHMS, PELUEHNE NNHENHbIX YpaBHeHWl. CoOCTaBMeHWE YpaBHEHMIA MO
YCNOBMIO 3aaun. PeleHne TEKCTOBbIX 3aay C MOMOLLbH YPaBHEHWIA.

JInHeiHoe ypaBHEHME C ABYMSI MEPEMEHHBIMU 1 ero rpadmk. Cuctema ayx
NINHENHBIX YpPaBHEHWA C ABYMSI MEPeMEHHbIMW. PelleHne CUCTEM YpaBHEHWi
CMoco60M MNOACTaHOBKW. [puMepbl pelleHnst TEKCTOBbIX 3adad C MOMOLLbIO
CUCTEM YPaBHEHWA.

DyHKUMHA



KoopamHaTta ToUKM Ha NpssMoii. YrcnoBble NPOMEXYTKW. PaccTosiHue mexay
ABYMS TOUKaMU KOOPANHATHOW NPSMOIA.

MpsAMoyronbHas cuctema KoopauHat, ocu Ox 1 Oy. Abcuuncca 1 opauMHata
TOYKWN Ha KOOPAMHATHO MN0CKOCTU. MNprMepbl rpadinKoB, 3aaHHbIX hopmynamu.
UTeHne rpauKoB peasibHbIX 3aBUCUMOCTER. TloHATME  yHKUMK. T paduk
(yHKUMK. CBONCTBA (DYHKLNIA. JTNHENHAA PYHKLUMS, eé rpadinK. [paduk QyHKLMK
y = |X|. [pacmyeckoe pelleHne NUHEWHbIX YPaBHEHWMIA W CUCTEM JIMHENHbIX
YPaBHEHWIA.

8 KJIACC

Yucjaa ¥ BLIYUCJTIEHUA

KBagpaTHbliAi KOpeHb M3 uucna. lMoHATME 06 uvppauMoHasIbHOM YuCHe.
[ecATnYHbIE NPUOAVKEHNSA MpPaLMOHabHbIX Yncen. CBONCTBa apUPMETUYECKNX
KBafpaTHbIX KOPHEN 1 UX NPMMeHeHNe K Npeobpa3oBaHNi0 YMC/OBbIX BbIPaXKeHW
W BbluMCNEHWAM. [eACTBUTENIbHbIE YMCha.

CTeneHb C LenbiM NokasaTenem 1 eé ceoicTea. CTaHAapTHas 3anmch Yncna.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIi  TPEXYNeH, pas3foXKeHWe KBaApaTHOro  TPEXY/ieHa  Ha
MHOXUTENN.

Anrebpanyeckas pApobb. OCHOBHOe CBOWCTBO asirebpavyeckor [4poow.
CnoxeHue, BblYMTaHWE, YMHOXeHWe, [eNeHne anrebpanyeckmx  [apobeil.
PaLMoHasIbHble BbIPXXEHNA U 1X MPeobpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpaTHoe YypaBHeHMe, (OpMyna KOPHER KBafpaTHOro YypaBHEHWS.
Teopema BureTa. PewleHne ypaBHEHWiA, CBOAALLMXCSA K TMHENHbIM M KBaAPaTHbIM.
MpocTelilume Apo6HO-paLMOHasbHble YPaBHEHMS,

["pamueckas MHTepnpeTaumns ypaBHEHWn ¢ ABYMSI NEPEMEHHbIMU U CUCTEM
NIMHEAHBbIX YpaBHEHWI C [ABYMSA MepeMeHHbIMW. [puMepbl PELLEHUst CUCTEM
HENIMHENHbIX YPaBHEHWI C ABYMSA MNepPeMeHHbIMMU.

PelLieHMe TeKCTOBbIX 3afay a/irebpanyeckM cnocooom.

Yncnosble HepaBEHCTBA U MX CBOMCTBA. HepaBEHCTBO C OfIHOW NEPEMEHHOIA.
PaBHOCW/ILHOCTb HEpPaBEHCTB. JIMHElHble HEepaBeHCTBa C OfHOM MEePEMEHHOIA.
CuUCTEMbI IMHEVHBIX HEPABEHCTB C OHOV NEPEMEHHOIA.

DyHKIMHA

MoHATMe QyHKUMKM. O6NacTb ONpPeAeneHMss U MHOXECTBO 3HAYEHWI
yHKuMK. Cnocobbl 3a8aHNa YHKLUMIA.

pamk (hyHKUMKM. YTeHVe CBOMCTB (hyHKUMM MO e€ rpadmky. Mpumepsbl
rpatMKoB (YHKLMIA, OTPaXKaroLLMX peasibHble MPOLECCHI.



®OYHKUMK, OMUCLIBAIOLIME MPSMYKD W 06paTHYI  MPOMOPLMOHA/IbHBIE
3aBMCUMOCTU, UX rpadinkn. PyHKUMM Y = X2,y = X3, y = \x, y=|x|. [padmueckoe
peLLIeHMe ypaBHEHWIA 1 CUCTEM YPaBHEHWIA.
9 KJIACC

Yucia v BBIYUCICHUSA

PaLoHasibHble YKCna, MppauroHasibHble YMCa, KOHEUHble N GeCKOHEYHbIe
AeCATUYHbIE APO6U. MHOXKECTBO AeNCTBUTENbHBLIX YNCEN, AeACTBUTENbHbIE YMCa
Kak OeCKOHeYHble [ecATUYHble Apobu. B3auMHO OAHO3HA4yHOE COOTBETCTBUE
MeXAy MHOXECTBOM AeACTBUTENbHbIX YMCeNT N KOOPANHATHOW NPSMONA.

CpaBHeHVe  [eACTBUTENbHbLIX 4uCen, apufmeTUyeckue [enNCTBUA C
AEACTBUTE/bHLIMU YMCaMU.

Pa3vepbl O0OBLEKTOB OKPYXAMOLIEro Mupa, AAUTENbHOCTb MNPOLIECCOB B
OKpY>KatoLem MUpe.

MpnbAMKEHHOE 3HaYeHMe BeNIMUMHbBI, TOYHOCTb NPUOAKeHNUsA. OKpyrieHve
ymcen. MNpuKnaKa 1 oOLeHKa pe3yibTaToB BblYMUCIEHNIA.

Y];)aBHeHI/ISI N HEPABCHCTBA

JTnHeiHoe ypaBHeHMe. PelleHme YpaBHEHWIA, CBOAALLMXCA K IMHEAHBIM.

KBagpaTHOe ypaBHeHVe. PelleHre ypaBHEHWIA, CBOAALMXCA K KBaAPaATHbIM.
BukBagpaTHoe ypaBHeHME. TpuMepbl peLleHnst YpaBHEHWUIA TPETbe U YETBEPTON
CTENeHen pasnoXKeHNeM Ha MHOXUTE/N.

PeweHne Apo6HO-paLMOHaNbHbIX YypaBHEHWIA. PelleHMe TeKCTOBbIX 3afad
airebpanyecKnm MeToA0M.

YpaBHeHWe C [BYMSA MepemMeHHbIMU W ero rpafuk. PelueHre cuctem AByX
NINHENHBIX YPaBHEHWI C ABYMSA NepeMeHHbIMU. PelleHne cucTem [BYX ypaBHEHUN,
OAHO W3 KOTOPbIX JMHEHOE, a [Apyroe — BTOPOM cTeneHn. [padmueckas
NHTEpNPeTaLmMs CUCTEMbI YPaBHEHWIA C ABYMS NEPEMEHHBIMM.

PeLleHMe TEKCTOBbIX 3aaay anrebpanyeckM cnocobom.

Yuncnosble HepPaBEHCTBA N UX CBOMCTBA.

PelleHne NMHERHbIX HepaBeHCTB C OfHOW MepPeMeHHON. PelueHMe cuctem
NIMHEAHBbIX HepaBeHCTB C OfHOM nepemeHHOW. KBaapaTHble HepaBeHCTBa.
padmueckass WHTEPrpeTaUmMs HEpPaBEHCTB WM CUCTEM HEpPaBEeHCTB C ABYMSA
MepeMeHHbIMU.

DyHKIMHA

KBagpaTnuHaa yHKums, eé rpaduk u cBoilcTBa. MNapabona, KoopauHaTbl
BepLUMHbI Mapabosibl, 0Cb CUMMETPUM Napaborsibl.

Mpacnkm hyHKUMIA: y = kx, y = kx + b, y = k/X, y = X3,y = VX, y = |X| , n ux
CBOMCTBA.



YucioBble HOoCJI€A0BATCJIbHOCTH M NIPOIrPpeCCUHU

[MoHATME YMCIOBOI NOCneaoBaTeNlbHOCTU. 3afaHue nocnefoBaTe/lbHOCTY
PEKYPPEHTHOW (hopMy/or U POPMY/IOI N-ro YNeHa.

ApuhmeTyecKas M reomeTpuyeckas nporpeccun. ®opmysbl N-ro ynieHa
ap(HMETNYECKOM N reOMETPUYECKOM NPOrpeccuii, CyMmMbl MepPBbIX N Y/IEeHOB.

306paxkeHVe 4EHOB apU()METUYECKOM W TeOMETPUYECKOM Mporpeccui
TOYKAMN Ha KOOPAWHATHOW NMOCKOCTU. JIMHENHbIA N 3KCMOHEHUMaIbHbIA POCT.
Cno>XKHble NPOLEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHWA MPOrpammbl  Y4eBHOro Kypca
«Anredpa» xapakTepusyroTcs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

NPOsIB/IEHNEM WHTepeca K MPOLWJIOMY W HAacCTOAWEMY POCCUIACKOWA
MaTemMaTuKK, LUEHHOCTHbIM  OTHOLUEHMEM K  AOCTMDKEHUAM  POCCUMCKMX
MaTeMaTUKOB N POCCUINCKON MaTeMATMUYECKOW LLKOSbI, K MCMNOMNb30BAHUIO 3TUX
AOCTVKEHWI B ApYrnX HayKax 1 NpuKnagHblX cgepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTbIO K BbIMOSIHEHWIO 006513aHHOCTEN IpaXkgaHWHa U peannsaummn ero
npaB, MpeACTaBNEHMEM O MaTemMaTUYecKUX OCHOBaxX (DYHKLMOHMPOBaHWS
pasINyHbIX CTPYKTYP, SBNEHWIA, Npouedyp rpaxaaHCKoro obuiectsa (Hanpuvep,
BbIGOpPbI, OMPOCHI), TOTOBHOCTLIO K 0OCY>KAEHUIO 3TMYECKUX NPO6/IEM, CBA3AHHbIX
C MNPaKTUYeCKUM MPUMEHEHMEM [AOCTUMDKEHUI HAyKW, OCO3HAHWEM BaXKHOCTU
MOPa/IbHO-3TUHECKMX MPUHLMMOB B AEATENIbHOCTU YYEHOIO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTaHOBKOW Ha aKTUBHOE Yy4yaCTWe B pPeLUeHWM NPaKTUYecKuX 3agad
MaTemaTu4eckor HanpasBfieHHOCTW, OCO3HaHMEM BaXXHOCTU MaTeMaTU4ecKoro
06pa3oBaHNS Ha MPOTSHXKEHUM BCEW XM3HW AN YCNeLHOW NpodecCUoHanbHOM
AEATENIbHOCTU N Pa3sBUTUEM HEOOXOAUMbIX YMEHWIA, OCO3HaHHbIM BblIGOPOM U
MOCTPOEHVEM VHAMBUAYANIbHOM TPAEKTOPMMN 06pa30BaHNS U XXM3HEHHBIX NIaHOB C
YUYETOM JINYHLIX UHTEPECOB N 0OLLECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CMOCOOGHOCTbIO K 3MOUMOHa/IbHOMY U 3CTETUYECKOMY  BOCMPUSATUIO
MaTeMaTUYeCKMX OOBEKTOB, 3afay, PELUEHWI, PacCy>XAeHWI, YMEHMIO BUAETb
mMaTemaTnyeckme 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpveHTauMeil B [eATENIbHOCTU Ha COBPEMEHHYHD CUCTEMY  Hay4HbIX
NpeacTaBNeHNn 06 OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BUTUSI YeI0BEKA, NPUPO/bl 1
o6LlecTBa, MOHUMAHMEM MaTEMATUYECKOM HayKum KakK Ccdepbl YenoBeYECKOW
AEATENIbHOCTK, 3TanoB eé pa3BUTUS U 3HAYMMOCTM ANS PasBUTUS LMBUAM3ALNN,
OBNafleHNeM A3bIKOM MaTeMaTUKN 1 MaTeMaTUYeCKOn KynbTypol Kak CpeAcTBOM
MO3HaHMS MUpa, OBMaJeHMEM MPOCTENLLUMMMN HaBblKaMW UCCNef0BaTe/IbCKOM
AEATENbHOCTY;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTbKO MPUMEHATb MaTeEMaTUYECKME 3HaHMA B WHTEPECaxX CBOEro
300POBbS,, BefeHWsT  340POBOr0  06pa3a  XM3HM  (340pOBOE  MUTaHWE,
cbanaHCMpOBaHHbIA PEXMUM  3aHATUA W OTAblXa, perynsapHas ¢usnyeckas
aKTMBHOCTb), CCHOPMMPOBAHHOCTHLIO HaBblKa peiekcun, NpU3HaHWEM CBOEro
MpaBa Ha OLINOKY 1 TaKOro XKe npa.a [ApYroro YenoBekKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

opmeHTaumeM Ha NMPUMEHEHNE MaTEMATUYECKNX 3HaHWN Ona peweHna 3agad
B 00/1aCTM COXPaHHOCTWN OKpY)KaloLleld cpedbl, MIaHMPOBaHUS MOCTYMNKOB W
OLEHKM WX BO3MOXHbIX MOCMEACTBUMA [NS OKPYXXatoLein cpefbl, OCO3HAHWEM
rno6anbHOro Xapakrepa aKoMorMyYecknx Npo6aeM n NyTen UX peLleHns:;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTbHO K AGIZCTBMHM B YC/NOBUAX HeOI'Ipe,EI,eI'IéHHOCTI/I, MOBbILLEHNHO
YPOBHS CBOEM KOMMETEHTHOCTM Yepe3 NPakTUYECKYHO AesTeNlbHOCTb, B TOM YMC/E
YMEHME YUUTbCSH Yy APYrux nofein, npuobpetatb B COBMECTHOW AeATENbHOCTU
HOBbIE€ 3HaHWNA, HaBbIKA 1 KOMIMETEHLUWN N3 OMNbITa APYTUX;

HeO6XO,EI|I/IMOCTbPO B (*)OpMI/IpOBaHI/II/I HOBbIX 3HaHI/II7I, B TOM 4uUcne
(hopmynmnpoBaTtb UAen, MOHATUSA, TUMNOTe3bl 06 06BLEKTAX U ABMEHUAX, B TOM YUC/E
paHee HeW3BEeCTHbIX, O0CO3HaBaTb [Ae(MUUTbI  COBCTBEHHbLIX  3HAHWA U
KOMI'IeTeHTHOCTeI‘/JI, Nn1aHNPOBaATb CBOE pa3BnUTKE,

CMOCOOHOCTbIO OCO3HaBaTb  CTPECCOBYIO CTYyauuto, BOCIMPUHNMATb
CTPECCOBYHO CMTyaUMIO KaK BbI30B, TPeOYHOLWMIA KOHTPMEP, KOPPEKTMPOBATb
MPUHMMAEMbIE PELLEHUS WU AeNCTBUA, (POPMYNMPOBaTb M OLIEHMBATb PUCKU U
nocneacTeuvs, OPMMPOBATL OMbIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue aAeMcTBUA:

e BbIAB/IATb N XapaKTepn3oBaTb CYLLECTBEHHbLIE MPU3HAKN MaTEMaTUYECKNX
OOBLEKTOB, MOHATWIA, OTHOLLEHWIA MeXAY NOHATUSMK, (POPMYNMPOBATHL
onpeaeneHnd I'IOHFITI/II7I, yCTaHaB/INBaTb CyLLlECTBeHHbII\/'I MPn3HaK
Knaccuukauum, OCHOBaHWS ANs 000OLLEHUS W CpaBHEHMS, KPUTEpPUM
npoBoAMMOro aHa/1M3a,

e BOCMPUHMMATb, (OPMY/IMPOBaTb W  MPeobpasoBbiBaTb  CYXKAEHUS:
YTBEPAUTENbHbIE U OTPULIATENbHbIE, €AUHMYHbIE, YaCTHble U OOLWe,
YC/IOBHbIE;



BbIIBNATb ~ MaTeMaTUyecKMe  3aKOHOMEpPHOCTW,  B3aMMOCBA3M U
NpoTMBOpeUns B (PaKTax, AaHHbIX, HaOMOLEHUAX W YTBEPXAEHUSIX,
npegnaratb  KpUTepUM  A4N19 BbISB/IEHUA  3aKOHOMEPHOCTEA
MPOTMBOPEYNI;

Aenatb BbIBOAbI C MCMOMb30BaHWEM 3aKOHOB JIOTUKM, AEAYKTUBHBIX U
WHAYKTUBHBLIX YMO3aK/TKOUEHWA, YMO3aK/IKOUEHWIA M0 aHa/lornu;

pas3bupartb [OKa3aTe/IbCTBa MaTeMaTUUeCKuX YTBepX4eHWU (NpsMble U OT
MPOTMBHOI0), MPOBOAUTbL CaMOCTOATENIbHO HEC/IOXHble [0Ka3aTeNbCTBa
mMaTteMaTUyeckux (akToB, BbICTpaMBaTb aprymeHTauuio, MNpPUBOAMTD
MpUMepbl U KOHTPMPUMepPbI, 060CHOBbLIBaTb COOCTBEHHbIE PACCYXKAEHNS;
BbIGMpaTb CMNocob peLleHWs Yy4ebHON 3afaun (CpaBHMBATb HECKO/bKO
BapUaHTOB peLLeHns, BblGUpaTb Hambosiee MNOAXOAAWMA C  YYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

ba3oBble ucciiefoBaTe/IbCKHeE JeiiCTBUS.

1CMOMb30BaTb BOMPOCHI KaK MCCNeaoBaTe/IbCKUA UHCTPYMEHT MO3HaHUS,
(hopMynMpoBaTb BOMPOCHI, (hUKCUPYIOLLME MPOTMBOpPeYne, npobnemy,
CaMOCTOSITE/IbHO YCTaHaB/MBaTb WCKOMOE W [aHHOe, (OPMMPOBaTb
rmnoTesy, apryMeHT1POoBaTb CBOK MO3ULNIO0, MHEHWE;

MPOBOAWUTL MO CaMOCTOATENbHO COCTaB/IEHHOMY MJlaHY HECNOXHbIiA
9KCNEPUMEHT,  HebO/blLIOE  MCCMeAoBaHME MO0 YCTAaHOB/IEHWIO
OCOBEHHOCTE MaTeMATUYECKOro O0O0BLEKTa, 3aBMCUMOCTE OOBLEKTOB
MeX [y co6oi;

CamMOoCTOATe/IbHO (hopMyNMpoBaTb 0606LLIEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
MPOBeAEHHOro HabM4eHNs, WUCCNeAoBaHUs, OLeHMBaTb AOCTOBEPHOCTb
MOMYYEHHbIX Pe3ynbTaToB, BbIBOAOB 1 06006LLEHWIA;

MPOrHO3MPOBaTb BO3MOXHOE pa3BUTME MpOoLecca, a Takke BblABUraTb
NPeanonoXeHNs 0 ero pasBUTUN B HOBbIX YCNOBUSAX.

Pa6ora ¢ unpopmaunmeii:

BbISIBNATb HEAOCTATOMHOCTb M U30bITOYHOCTb MH(OPMaL MK, AaHHbIX,
HeobX0AMMbIX AJ151 PeLLeHNs 3ajaun;

BbIOMpaTb, aHaM3MpPoBaTb, CUCTEMATU3NPOBATL W WHTEPNPETUPOBATL
NHOPMAaLIMIO Pa3NNYHbIX BUAOB 1 (hopM NPeACTaBNEHNS;

BbIOMpaTb (hopMy npefcTaBneHMs UHOPMaUMM W WANKOCTPUPOBATH
pellaemble 3afayy CXemMamu, auarpammaMu, WHOM rpadukoin u unx
KOMOUHaLmsamu;

OLEHMBaTb HAAEXHOCTb MHGOPMaUMN MO KPUTEPUAM, MPEeLN0XEHHbLIM
yumtenem uam chopmynmpoBaHHbIM CaMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCNPUMHMMATL W  (DOPMYNNPOBATL CYXAEHUS B  COOTBETCTBUM C
YCNOBUAMU N LENaMmM 06LLEeHNs, ACHO, TOYHO, FPaMOTHO BbIPaXaTb CBOKO
TOUKY 3PEeHUA B YCTHbIX U MUCbMEHHbIX TEKCTax, AaBaTb MOACHEHWS MO
XOAY peLleHns 3afa4n, KOMMEeHTMPOBATL MOyYeHHbI pe3y/bTarT;

B X0fle 06CY)XAeHWs 3afaBaTb BOMPOCHI MO CYLLECTBY 006CY»K4aeMO TeMbI,
NpPo6aembl, peLLaemMoit 3aaqm, BbICKa3blBaTb NA4EN, HaLle/IeHHbIE Ha MOMCK
peLleHnsi, COMoCTaBNsATb CBOW CY)XAEHUA C CY)XOEHUAMU  [pYyrux
YYaCTHWKOB Amasniora, 06Hapy»ueaTb pasfinymMe M CXOACTBO MO3NLUNIA, B
KOPPEeKTHOM (hopme hopMynnpoBaTb pa3HOrn1acus, CBON BO3PaXKEHUS,
MNpeacTaBNATb  pe3ynbTaTbl  PelleHns  3adayn,  3KCMEePUMEHTa,
nccnefoBaHus,  MPOeKTa,  CaMOCTOSATe/IbHO  BblbMpaTb  hopmar
BbICTYMN/IEHWA C YYETOM 3aay Npe3eHTaLum n 0CO6eHHOCTEN ayanTopuN;
MOHMMaTb M UCMOMb30BaTb  MpPeMMyLLecTBa  KOMaHAHOW W
NHAVBUAYA/TbHOW paboTbl MPY  pPelleHnn Y4yebHbIX MaTeMaTUYeCKMX
3ajau;

MPUHUMaTb LieNlb COBMECTHOIN AeAaTeNIbHOCTW, NaHMPOBaTh OpraHM3aumio
COBMECTHOM paboTbl, pacnpegenatb BuAbl pPaboT, [0roBapvBaThCH,
06CcyXaaTb npouecc 1 pe3ynbTaT paboTbl, 0606aTb MHEHUSA HECKO/IbKUX
noaen;

y4yacTBOBaTb B TPYMMoBbiIX ¢opmMax paboTbl (06CyaeHUsi, 06MeH
MHEHMSAMKW, MO3rOBble LUTYPMbl M [PYrue), BbINOMHATb CBOK 4acTb
paboTbl M KOOPANHUPOBATL CBOW AENCTBUA C APYTUMI YnieHaMn KOMaH/b!,
OLEeHMBaTb Ka4yeCTBO CBOEro BKfada B 06LMIA NPOAYKT MO KPUTEPUSM,
chopmynMpoBaHHbIM Y4aCTHUKaMK B3aMMOENCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATE/IbHO COCTaB/ATb M/laH, aNropuTM pPeLleHns 3agadn (Mnu ero
4acTb), Bbl6MpaTb CMOCO6 peLleHNs C YYETOM MMEHOLLMXCS PECYpPCoB U
COOCTBEHHbIX BO3MOXHOCTEN, aprymMeHTUpOBaTb W KOPPEKTMPOBATb
BapMaHTbl PELLEHWNI C YH4ETOM HOBOW MH(hOPMALIN.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BNajeTb Crnocobamy CaMOMNPOBEPKM, CAaMOKOHTPONS npouecca U
pe3ynbTaTa peLleHns MaTeMaTUUYecKoii 3a1auu;

NpeABUAETb TPYAHOCTU, KOTOPble MOTYT BO3HWKHYTb MNPU  PELLIEHWU
3a/layn, BHOCWUTb KOPPEKTMBbI B [eATeNIbHOCTb Ha OCHOBE HOBbIX
00CTOATENBLCTB, HAliIEHHbIX OLLUMOOK, BbISBMEHHbIX TPYAHOCTEIA;
OLIEHMBATb COOTBETCTBME Pe3y/bTaTa [esaTeNbHOCTY MOCTaBNeHHON! Lenu
1 YCNOBUSIM, 0OBACHSATL MPUUMHBI JOCTVXKEHUS U HEAOCTUXEHUS LIeNN,
HaxoAWTb OLIMOKY, faBaTb OLEHKY NPUOBPETEHHOMY OMbITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K KOHUY 06y4yeHusi B 7 kJjacce OOyYarOLUMACA MONYUUT ChefyroLne
NpeAMeTHble pe3y/bTaTbl:

Yucia v BBIYUCICHUSA

BbINONHATL, coYeTas YCTHble W MUCbMEHHblE MPUEMBI, apuMeTUYecKme
[ENCTBUA C paumoHa/IbHbIMU YMCaMMm.

Haxogntb 3HaY4eHWs YMUCMIOBbLIX BbIPaXKEHWA, MPUMEHATL PasHOO6pasHble
Cnoco6bbl Y NPUEMBI BbIYUCNEHUSA 3HAYEHWNIA APOOHbLIX BbIPAKEHWIA, COAepPXKaLnx
0ObIKHOBEHHbIE N JeCATUYHbIE APO6MU.

Mepexo4nTb OT OAHOW (hopMbl 3anuncy Ynucen K apyroi (npeobpas3oBbiBaThb
[ECATUYHYIO Apo0b B OObIKHOBEHHYHD, OObIKHOBEHHYKD B [AECATUYHYIO, B
4aCTHOCTW B 6ECKOHEYHYIO JEeCATUYHYIO APO00b).

CpaBHUMBaTb 1 yNopsa0uMBaTh paumoHasibHble Yncha.

OKpyrnaTe uncna.

BbINOMHATL NPUKUAKY 1 OLEHKY pe3y/ibTaTa BbIMUCEHWI, OLEHKY 3HaYeHUI
YMCMOBbLIX BblpaXKeHWU. BbINONHATL AEWCTBUS CO CTEMeHAMW C HaTypa/ibHbIMU
rokasarensmu.

MpUMeEHATb  MPU3HAKW  [e/IMMOCTM,  Pas3/ioXXeHWe Ha  MHOXWUTENN
HaTypa/lbHbIX YMCen.

PellaTb NpaKTUKO-OPUEHTUPOBAHHbIE 3afauyu, CBA3aHHble C OTHOLUEHWEM
BE/IMUMH, MPOMOPLMOHA/ILHOCTLIO BEIMYMH, MPOLEHTaMK, WMHTEPNpPeTMpoBaTh
pe3ynbTaTbl pelleHns 3agay ¢ y4ETOM OrpaHUYeHUI, CBA3aHHbLIX CO CBOMCTBaMM
paccMaTprBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Mcnonb3oBaTb anrebpanyeckyro TEPMUHOMNOTNIO U CUMBOMIUKY, MPUMEHATb
e€ B npoLecce 0CBOEHNA y4ebHOro marepuana.

HaxoanTb 3HauyeHUss OYKBEHHbIX BbIPaXKEHWA MNPU 3afaHHbIX 3HAYEHUAX
MepeMeHHbIX.

BbinonHATb  Npeobpa3oBaHMst  LESIOT0  BbIP&XXEHUS B MHOrO4/eH
npueefeHnem noJo6HbIX cnaraeMblX, PaCKpPbITUEM CKOBOK.

BbINONHATL YMHOXKEHWe OfHOY/IeHA Ha MHOrQY/leH W MHOrouvsieHa Ha
MHOrO4Y/1eH, NPUMEHATL (POPMY/Ibl KBapaTa CyMMbl U KBagpaTa pa3HOCTHU.

OCyLLEeCTBNATL PA3/IOKEHME MHOTOY/IEHOB HA MHOXMWTEM C MOMOLLbGHO
BbIHECEHMA 33 CKOOKM 06OWEro MHOXWUTENs, rPYynrnupoBKKM  CraraemblX,
MPUMeHEeHUst POPMYN COKPaLLEHHOIO YMHOXEHWS.

MpumeHATL Npeobpa3oBaHMs MHOMOU/IEHOB NS PELLEHUS pa3/IMYHbIX 3aaad
13 MaTeMaTUKN, CMEXHbIX NPeLMeTOB, U3 peasibHOM NPaKTUKW.

cnonb3oBaTb CBOWCTBA CTeMeHel C HaTypasibHbIMU MOKasaTeNnsamm A
Npeo6pasoBaHNs BblpaXKeHUM.



YpaBHeHUs U HEPABEHCTBA

PewaTb NMHENHbIE YpaBHEHMSI C O[HOW MEPeMEHHON, NPUMEHSsS NpaBua
nepexofa OT UCXOAHOr0 YpPaBHEHUSA K paBHOCUIbHOMY eMy. [1poBepsiTb, ABNSETCH
JIN YACIIO KOPHEM YPaBHEHNS.

[MpUMeHATb rpagnyecke MeToAbl MPU PELLEHNN NIMHENHBIX YPaBHEHWIA N X
CUCTEM.

MogbupaTb NpUMepbl Map 4ucen, SABMAAIOWMXCA PeLeHMEM JIMHEHOro
YPaBHEHUA C ABYMS NMepeMeHHbIMN.

CTpouTb B KOOPAWHATHOWM MOCKOCTU TpaMK JIMHEMHOTO YpPaBHEHUS C
ABYMSA TMepemMeHHbIMU, MOMb3yACh paiMkom, MPUBOAMTL NPUMEPbI PeLLeHus
ypaBHeHMS.

Pewatb cnucTeMbl ABYX MHENHBIX YPaBHEHUI C ABYMSA NepeMeHHbIMU, B TOM
yncne rpauyecku.

CoctaBnaTb WM pewartb fIMHENHOe YpaBHEHWE WAN CUCTEMY JIMHEMHbIX
YpaBHEHWI MO YCMOBUIO 3aJayn, WHTEPNpeTnpoBaTb B COOTBETCTBUM C
KOHTEKCTOM 3324y NOMYyYeHHbIN pe3y/bTar.

DOyHKUIMHA

306paxaTb Ha KOOPANHATHOW NPAMOIA TOYKK, COOTBETCTBYIOLME 3aaHHbIM
KoopAuHaTam, ly4dn, 0TPesKn, MHTepBasibl, 3anucbiBaTb YNC/IOBbIE MPOMEXYTKM Ha
asirebpanyeckom f3bike.

OTMeuyaTb B KOOPAMHATHOW MIOCKOCTM TOYKM MO 3afaHHbIM KoopAuHaTam,
CTPOUTb rpafuKN NNHERHbIX PYHKUMA. CTPOUTL rpafuk QyHKUMN Y = |X|.

OnucbiBaTb C  MOMOLWbID  (PYHKLUMIA  M3BECTHbIE 3aBUCMMOCTM  MeXAYy
Be/IMUYMHAMWN: CKOPOCTb, BPEMS,, PacCTOSHWEe, LeHa, KO/JMYeCTBO, CTOMMOCTD,
NMPOV3BOANTENBHOCTL, BPEMS, 00BEM paboThI.

HaxoauTb 3HayYeHne DYyHKLMMN MO 3HAYEHUIO eé aprymeHTa.

MoHMMaTb rpamyecknii cnocob npeAcTaBleHMs M aHanm3a MHhopMauun,
N3BMEKATb Y MHTEPNPETMPOBAaTL NH(OPMAaLMIO U3 TPaPUKOB peasibHbIX NPOLLeCCoB
W 3aBUCUMOCTE.

K KkoHWy o06yyeHus B 8 kuiacce O0Oy4alOLWMIACA MNOMYYMT CneayroLime
npeaMeTHble pe3ynbTaTbl:

Yuciia 1 BBIYMCTIEHUS

Mcnonb3oBaTb Hada/lbHble MPeACTaBleHUS O MHOXECTBE [AeACTBUTENbHbIX
yncen AN CpaBHEHUS, OKPYTNIEHNUS N BbIMUCNEHWIA, N306paxaTh AeCTBUTE/bHbIE
yumcna To4KaMmn Ha KOopAMHaTHOW NPSIMOIA.

MpUMEHATb MOHATME apUPMETMUECKOro KBaApaTHOro KOpHSA, HaxoauTb
KBaZpaTHble KOPHW, WUCNOMb3ys NPY HEOo6XOAMMOCTM KaslbKyNAaTop, BbINOAHATb
Npeobpa3oBaHNA BbIPAXKEHWNIA, COAepXKAaLLMX KBagpaTHble KOPHW, WCMO/b3ya
CBOICTBa KOPHEN.



cnonb3oBaTh 3anucy 60MbLUMX U MasibiX YMCEN C MOMOLLbI AECATUUYHBIX
apo6eii n cteneHert umcna 10.

AnredOpanveckue BbIPAKEHUS

[MpUMeHATb  MOHATUE CTerneHW C  LefblM  MoKasaTesieM,  BbIMOMHATb
NMpeobpazoBaHNs BblpaXXeHW, COAEPXKALLUMX CTEMEHN C Lie/IbIM NoKasaTenem.

BbINOMHATL TOXAECTBEHHbIE NPe0bpa3oBaHUA pPaLvOHa/IbHBIX BbIPaXKeHNI
Ha OCHOBE MpaBW AeNCTBUIA Ha MHOTO4Y/IeHaMK 1 anrebpanyeckmMmn gpobsamu.

PacknagblBaTb KBaApaTHbIA TPEXYIeH HA MHOXMUTE/N,

MpuMeHATb Npeobpa3oBaHns BbIPaXXEHWUI A/19 PeLLUeHNA pasNYHbIX 3a4ay 13
MaTeMaTUKKN, CMEXHbIX NPeAMETOB, U3 peasibHON MPaKTUKW.

YpaBHeHUs U HEPABEHCTBA

Pewatb NMHeHble, KBaApaTHble YPaBHEHUS U pauUOHa/IbHble YpaBHEHWS,
CBOAALLMECS K HAM, CUCTEMbI ABYX YPaBHEHWIA C ABYMS MepeMeHHbIMU.

MpoBOAWTL NPOCTENLLIME UCCMEA0BAHNA YPaBHEHWIA N CUCTEM YpPaBHEHWIA, B
TOM YuC/e C NPUMEHEHNEM TpanyecKnX npeLcTaBneHnin (yctaHaBMBaTb, NMeeT
N ypaBHEHVEe WM CUCTEMA YPaBHEHWI peLUeHWs, ecin UMeeT, TO CKO/bKO, U
npouee).

Mepexo4nTb OT CNOBECHOW (DOPMYNMPOBKM 3afayn K eé anrebpanyeckom
MOAENN C MOMOLUbK COCTaB/IEHUS YPaBHEHUA WU CUCTEMbI  YpPaBHEHWUMN,
WHTEPNPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 3afa4u NosyYeHHbIn pe3y/bTar.

MpYMEHATb CBOICTBA YMCMOBLIX HEPaBEHCTB [ CPaBHEHWUS, OLEHKN,
pelartb JIMHelHble HepaBeHCTBA C OAHOW MepeMeHHON M UX CUCTEMbI, [JaBaTb
rpauyeckyto  WANKOCTPaUMIO MHOXECTBA PELUEHUIA HepaBeHCTBa, CUCTEMbI
HepaBEHCTB.

DyHKUIMHA

MoHMMaTb M UCNONb30BaTb (PYHKLUMOHA/IbHBIE MOHATUA W A3bIK (TEPMUHBI,
CUMBO/INYECKME 0603HaYeHus), onpefensTb 3HaYyeHWe (QYHKUMM MO 3HAYEHUIO
aprymMeHTa, onpefensTb CBOMCTBA PYHKL MM MO eé rpadunky.

CTpouTb rpaginkm anemeHTapHbIX (YHKUMIA BUAaA:

y = kix,y =x3y=x3y =|x|, y = VX, onucbiBaTb CBOICTBa YMC/IOBO
(hYHKUUK MO eé rpaduky.

K KOHUy 06yyeHMs B 9 kiaacce OOyYarOLWMIACH MNONYyYUT CcredyroLime
NpeAMeTHbIE pe3y/bTaTbl:

Yuciaa v BBIYUCIEHUSA

CpaBHMBaTb 1 YNopaL04YMBaTh paunoHasibHble U MppaLoHasIbHbIe YMCTa.

BbINONHATL  apuMeTUYECKMe [AENCTBUS C  pauMOHasIbHbIMK - Yuciamu,
coyetad YCTHble W  MUCbMEHHble MPUEMbBI, BbIMOMNHATL  BbIYUCNEHUS C
nppalmoHanbHbIMI YCIaMN.



HaxoauTb 3HauyeHWs CcTeneHerd C UeNbIMW  MOKa3aTeNis MU U KOPHEW,
BbIUYMCNATL 3HAYEHWS YMC/IOBbIX BbIPXKEHWA.

OKpyrnATb [elCTBUTENbHbIE YMCNa, BbINOMHATL MPUKUAKY pe3y/ibTaTa
BbIUMCIEHWNIA, OLLEHKY YMCIOBbIX BbIPaXKEHWIA.

YPaBHeHI/Iﬂ H HEpaBCHCTBaA

Pewartb NMHeHble W KBaApaTHble YpPaBHEHWSs, YpaBHeHMS, CBOAALLMECA K
HWUM, NPOCTeNLLne APOBHO-paLMOHaIbHbIE YpaBHEHMS.

Pewatb CUCTEMbl [BYX /IMHENHbLIX YPaBHEHWI C ABYMSI MEPEMEHHbLIMU K
CUCTEMbI [IBYX YPaBHEHWIA, B KOTOPbIX OfHO YPaBHEHWE He ABMSETCS IMHENHbIM.

Pewartb TeKCTOBble 3afayn anrebpanyeckmm CnocoboM C  MOMOLLbHO
COCTaB/IeHWs1 YPaBHEHWSA UM CUCTEMbI ABYX YPaBHEHWIA C ABYMSA NepeMeHHbIMU,

MpoBoAWTL NPOCTENLLIME UCCEA0BAHUA YPaBHEHMIA N CUCTEM YpPaBHEHWIA, B
TOM 4KCne C NPUMEHEHNEM rpadiMyecKnX NpefcTaBneHnin (ycTaHaBMBaTb, UMEET
N ypaBHEHWE WM CUCTEMA YPaBHEHWIA PELLEHWs, eCiM UMEET, TO CKO/bKO, M
npouyee).

Pewatb /MHelHble HepaBeHCTBA, KBafpaTHble HepaBeHCTBa, M306paXaTb
pelleHne HepaBeHCTB Ha YMC/I0BO MPAMON, 3anucbiBaTb PeLUeHne C MOMOLLbHO
CYMBO/IOB.

PewaTtb  CMUCTEMbl  /IMHEWHbIX  HEpPaBEHCTB, CUCTEMbl  HEPaBEHCTB,
BK/IOYatoLWMe KBagpaTHOE HEePaBeHCTBO, M300paxaTb pelleHne  CUCTEMb
HepaBeHCTB Ha YMCNOBOW NPSMOM, 3annCbiBaTb PeLeHMe C MOMOLLbIO CUMBOJIOB.

icnonb3oBaTb HEpaBEHCTBA MPY PELLEHMIN Pa3IMYHbIX 3aay.

DyHKIUU

PacnosHaBaTb (DYHKUMM W3YyYeHHbIX BWAOB. [MOKa3blBaTb CXEMATUYECKM

pacnonoXeHne Ha KOOPAMHATHOW NIOCKOCTM rpaMKoB yHKUMIA BUga: y = kx, y
=kx +b,y=k/x,y=ax2 + bx + ¢,y =x3,y=vVX,y = |x|, B 3aBUCUMOCT OT
3Ha4YeHWn KO3h(PMLMEHTOB, ONNCLIBATL CBOMNCTBA (DYHKLWIA.

CTpouTb 1 M306paxKaTb CXeMaTMUeCKU rpakyi KBadpaTUUHbLIX (QYHKLMWA,
ONUCbIBaTb CBOMCTBA KBAaAPATUUHBIX PYHKLMIA NO UX rpadmkam.

Pacno3HaBaTb KBaApaTUUHYH (DYHKUWUIO NO (hopMyne, NPpUBoAUTb NMpUMepsI
KBafpaTUYHbIX (DYHKLMIA N3 peasibHOM XM3HW, (DU3NKK, TEOMETPUN.

YucjaoBble MoCJIeA0BATCJIbHOCTHU U IIPOrpeccun

Pacrno3HaBaTb apuU(IMETUYECKYD W TeOMETPUYECKYHD MPOrpeccun npw
pasHbIX crocobax 3afaHus.

BbINONHATL  BbIYUCNEHUA C  MCMOMb30BaHMEM  (JOPMY/N  N-r0  4eHa
apuUgMeTNYECKOM N FeOMEeTPUYECKOIN NPOrpeccuia, CyMmbl MePBbIX N Y1EHOB.

306paxkaTb 4neHbl MOCMef0BaTe/IbHOCTU TOYKaMM Ha KOOPAMHATHOM
M10CKOCTW.



PelwaTb 3afaun, CBA3aHHbIE C YMCMOBLIMM MNOCNEA0BATE/IbHOCTSAMU, B TOM
ymcne 3afavn M3 peasibHoM XM3HW (C UCMONb30BAHMEM KaSlbKYNATOpPa, LM(POBbIX
TEXHO/OrNiA).



8 KVIACC

Koau4yecTBO yacoB 3.J'IeKTp0HHLIe
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrtpoubnbsie | CamocTosiTeJIbHbIE
NporpaMmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna n BblumcneHns. KeagpaTHble 15 5 9 Bubnuoteka LIOK
KOPHU https://m.edsoo.ru/7f417af8
9 Uucna n BbluncneHms. CteneHs C LenbiM 7 1 1 Bubnuoteka LIOK
nokasaresiem https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXeHus. 15 1 5 Bubnuoteka LIOK
Anrebpanyeckas 4pobb https://m.edsoo.ru/7f417af8
4 YpaBHeHUA 1 HepaBeHCTBa. KBafpaTHble 20 p 5 bubnunoteka LIOK
ypaBHeHUs. KBagpaTHbIA TPeXUneH https://m.edsoo.ru/7f417af8
5 YpaBHeHUs 1 HepaBeHCcTBa. CUCTEMBI 13 1 5 bubnunoteka LIOK
YpPaBHEHWNIA https://m.edsoo.ru/7f417af8
bnbnuoteka LLOK
6 YpaBHeHNA 1 HepaBeHCTBa. HepaBeHCTBa 12 1 2 httos://m.edsoo.ru/7f417af8
bnbnnoteka LLOK
7 : 1
PYHKLUN. OCHOBHbIE MOHATUA > 0 https://m.edsoo.ru/7f417af8
bubnunoteka LLOK
8 PyHKuUY. HucroBbie dyHKUM o L . https://m.edsoo.ru/7f417af8
9 [MoBTOpeHWe 1 06006LLeHre 6 1 1 bubnmoreka LIOK

https://m.edsoo.ru/7f417af8
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KAJIEHJAPHO — TEMATUYECKOE INTAHUPOBAHHUE YYEBHOI'O
MATEPHUAJIA Ha 2024-2025 yueOHblIi roj

Aunreodpa. 8 ki1acc

3 yaca B Henearo. Becero - 102 gyaca

Koutpoabnubix pador-10. CamocTosiTeJIbHBIX padoT-15

Ne ° =
/i Tema ypoka 2a Ex = 2 | Mpumeyanue
S| 58 54
Z Fr|l = H&
UYucaa u Beiuuciaenusa. Kpaaparusie kopuu (15 yacoB)
1 YpoK noBTopeHus. JINHeiHOe ypaBHeHVE C 1
O[lHOV NnepemeHHON. JTInHelnHaa (hyHKUMA 1 ee
rpaguk
2 | Ypok nosTopeHusa. O4HOUNEHBLI N MHOTQU/IEHbI. 1
IX cnoykeHre 1 yMHOXXeHuee
3 | Ypok nosTopeHna.Popmy/ibl COKpaLLeHHOro 1
YMHOXEHMS.
4 | YpoK noBTopeHusi. CUCTEMbI IMHENHBIX 1
YPaBHEHWIA C ABYMS NEPEMEHHBIMM U CNOCOOBI
NX peLleHmns.
5 JluarnocTuyeckasi KOHTpPoJibHasi padoTa. 1
6 | CpaBHeHMe feiCTBUTENbHBIX YnCeN 1
ApUPMETNYECKNIA KBAAPATHBIA KOPEHb
7 | ApudmeTnyecKuid KBaLpaTHbIN KOPeHb 1
YpaBHeHVe BUa X°= a.
8 | CBoiicTBa apUMeTUYECKMX KBALPATHbIX KOPHEN 1
9 | CoiicTBa apUMPMETUYECKNX KBAAPATHbIX KOPHEN 1
10 | Mpeobpa3oBaHMe YACNOBbIX BbIPaXXEHUIA, 1
COAEPXKaLLMX KBaApaTHbIE KOPHY
11 | Mpeobpa3oBaHme YNACOBbIX BbIPaXXEHUIA, 1
coepxalinx KksagpatHole KOpHU.CP Nol
12 | MNMpeobpa3oBaHme YACOBbIX BbIPaXXEHUIA, 1
COAEPXKaLLMX KBaApaTHbIE KOPHU
13 | Mpeobpa3oBaHMe YNACOBbIX BbIPaXXEHUIA, 1
COAEPXKaLLMX KBaApaTHbIE KOPHU
14 | Npeobpa3oBaHune YACMIOBbLIX BbIPXKEHWA, 1
cofepXalinx ksagpatHole KopHM CP Ne 2
15 | KonrtpoabHnas pa6ora Nel 1
Yucaa u BoryuciaeHus. CTeneHb ¢ OTPULATEILHBIM MOKa3aTeseM (7 yac)
16 | AHann3 KOHTPO/bHOW PaboTbl. CTENeHb C LeNbIM 1
rnoKa3saTesiem
17 | CtaHfgapTHas 3anucb Ymcna 1




18 | CBoiicTBa CTEMEHU C Lie/bIM NOKa3aTeNem 1

19 | CBoiicTBa CTENEHN C LIeNIbIM NOKa3aTenem 1

20 | CBoiicTBa CTEMEHU C LieNbIM NOKa3aTenem. 1
CP Ne 3

21 | CBoiicTBa CTEMEHU C LieNbIM NoKa3aTeNnem 1

22 | KonrpoanHasi padora Ne 2 1

AnredOpanyeckue BbipaskeHusi. Asiredpanyeckas Apoos (15 gac)

23 | AHanu3 KOHTPObHOW paboTbl. Anirebpanyeckas 1
Apo6b

24 | JonycTuMmble 3HaYeHNA NepeMeHHbIX, BXOAALLMX 1
B a/irebpanyeckyo apobb

25 | [lonyCTUMble 3HaYeHUA NepeMeHHbIX, BXOAALLNX 1
B a/irebpanyeckyto gpobb

26 | OCHOBHOE CBOWCTBO airebpanyeckor apoou 1

27 | CokpalleHue apobei 1

28 | CokpalleHue apobei 1

29 | CokpauleHue fpo6beid. CP Ne 4 1

30 | CnoxeHwe 1 BblUUTaHNe anrebpanyecknx 1
Apob6ei

31 | CnoxeHwe 1 BbluMTaHNe anrebpanyecknx 1
Apob6ei

32 | YMHOXeHMe 1 geneHne anrebpanyecknx apobein 1

33 | YMHOXeHWe v fieneHve anrebpanyecknx apobeit 1

34 | Npeobpa3oBaHmne BblIpaXKeHUIA, COAEPXKALLMX 1
anrebpavyeckune apobu. CP Ne 5

35 | Npeobpa3oBaHme BbIpaXKEHUIA, COAEPXKALLMX 1
anrebpaviyeckune apobm

36 | KonTpoubnasi padora Ne3 1

37 | AHanM3 KOHTPO/IbHON PaboThl 1

Ksagparnbie ypasHenusi. KBaaparubiii Tpexuiien (20 yac)

38 | KBagpaTtHoe ypaBHeHue. HenonHoe KeagpaTHoe 1
ypaBHeHwue

39 | HenonHoe KBafpaTHOe ypaBHeHue 1

40 | HenonHoe kBagpaTtHoe ypaBHeHMe. CP Ne 6 1

41 | dopmyna KOpHen KBagpaTHOro ypaBHeHUs 1

42 | dopmyna KOpHen KBaapaTHOro ypaBHEHNS 1

43 | dopmyna KOpHe KBagpaTHOro ypaBHeHUs 1

44 | Teopema Bueta 1

45 | Teopema Bueta 1

46 | PelleHMe ypaBHEHWIA, CBOASLLMXCA K 1
KBaZpaTHbIM YpaBHEHWNAM

47 | PelleHune ypaBHEHWUIA, CBOALLMXCA K 1
KBafpaTHbIM ypaBHeHUAM. CP No7

48 | MpocTeiwumne Apo6HO-paLMOHaNbHbIE YPaBHEHNS 1

49 | MNpocTeliwme apo6bHO-paLMoHa/IbHbIE YPaBHEHNS 1

50 | KonrpoabHas padora Ne 4 1

51 | AHanun3 KOHTPO/IbHOI paboTkl PeLleHne 1

TEKCTOBbIX 3aa4y C MNOMOLLBbH KBaiPaTHbIX




ypaBHEHWIA

52 | PelLeHWe TEKCTOBLIX 3a/ay C NOMOLLbH0 1
KBaJpaTHbIX YpaBHEHWA

53 | PelLeHMe TEKCTOBLIX 3a/ay C NOMOLLbHO 1
KBaJpaTHbIX YpaBHEHW

54 | KBafpaTHbIN TpexusieH. PaznoxeHue 1
KB3ApaTHOro TpexysieHa Ha MHOXUTENN

55 | Pa3noxeHune KBagpaTHOro TpexyseHa Ha 1
MHOXUTeNN.
CP Ne 8

56 | PelueHWe TEKCTOBLIX 3aay C NOMOLLbHO 1
KBafpaTHbIX YpaBHEHU

57 | KourpoubHas padora Ne 5 1

YpaBHeHus: u HepaBeHcTBAa. CHCTeMbl YPaBHEeHUI ¢ 1ByMs nepeMeHHbIMu (13 1ac)
58 | AHasIM3 KOHTPO/IbHOW paboThbl. JInHelHble 1

ypaBHEHUs C BYMSI NePEMEHHbIMU, ero rpaduk,
NpUMepbI peLieHns YpaBHEHUIA B LieMbIX Yncnax

59 | JInHeliHble ypaBHEHUS C ABYMS NePEMEHHbIMU, 1
ero rpak, NpMmepb! peLLeHns ypaBHeHWI B
LleNbIX Yncnax

60 | PelueHue cucTem ABYX JIMHENHBIX YPaBHEHWIA C 1
[BYMS NepeMeHHbIMU

61 | PelueHne cucTem ABYX JIMHENHBIX YPaBHEHWIA C 1
ABYMS NepeMeHHbIMU

62 | PelueHne cucTem ABYX JIMHENHBIX YPaBHEHWIA C 1

ABYyMA nepemMeHHbIMK. CP Ne 9

63 | PelieHne cucTeM ABYX HEMMHENHbIX YpaBHeHU ¢ | 1
LBYMA NepemMeHHbIMM

64 | PelueHune cucTeM ABYX HENMHENHbIX YpaBHeHU ¢ | 1
LBYMA NepemMeHHbIMM

65 | PelueHne cucTeM ABYX HENMHENHbLIX YpaBHeHUA ¢ | 1
LBYMA NepemMeHHbIMM

66 | 'padmueckas NHTeprpeTaumns ypaBHEHNS C 1
ABYMS MEPEMEHHBIMU U CUCTEM NIMHEAHbIX
ypaBHeHWIA ¢ ABYMA nepeMeHHbIMU. CP Ne 10

67 | PelLeHWe TEKCTOBbIX 3a/ay C NOMOLLbHO CUCTEM 1
YPaBHEHWNIA

68 | PelueHMe TEKCTOBbIX 3a4ay C NOMOLLH CUCTEM 1
YPaBHEHWNIA

69 | KonrpoJanHas padora Ne6 1

70 | AHann3 KOHTPO/IbHO PaboThl 1

YpaBHeHnust u HepaBeHcTBa. Hepasencrsa (12 yac)

71 | YucnoBble HepaBeHCTBA N UX CBOMCTBA 1

72 | YncnoBble HepaBeHCTBA U MX CBOCTBA 1

73 | HepaBeHCTB C 0A4HOI NepemMeHHON. Yncnossble 1
MPOMEXYTKM

74 | JlnHeinHble HepaBeHCTBA C OAHOV NePeEMEHHO 1 1

NX peLleHuns. N300paxKeHne peLeHns MMHENHbIX
HEepaBEHCTB Ha YMC0BOIN MPAMOIA.




75 | JlnHeinHble HepaBeHCTBA C OAHOV NePeEMEHHO 1 1
nx pewleHmns. CP Nell
76 | JlnHeinHble HepaBeHCTBA C OAHOV NepeMeHHO 1 1
NX peLleHmns
77 | CCTEMbI NINHENHbIX HEPaBEHCTB C OAHONA 1
nepeMeHHON 1 UX pelleHune. M306paxeHne
peLleHns CUCTEM INHENHbIX HEPABEHCTB Ha
4MCNOBOIN NMPSMON
78 | CucTeMbl IMHENHBIX HEPaBEHCTB C O4HOM 1
NnepemMeHHOW 1 UX peLleHne
79 | CucTemMbl IMHENHBIX HEPaBEHCTB C OLHOM 1
nepemMeHHou 1 nx pelueHne. CP Nol?2
80 | CuctemMbl IMHENHBIX HEPaBEHCTB C OLHOM 1
NepeMeHHOM 1 UX peLleHune
81 | KonrpoabHasi padora Ne 7 1
82 | AHann3 KOHTPO/IbHOI PaboThbl 1
®yuknusa. OcHoBHbIE MOHATHSA (5 Yac)
83 | MNoHsATHe hyHKUMN. OBNacTb onpeaeneHns u 1
MHOXXECTBO 3HAYEHWNI (YHKLN
84 | MNoHsATHe hyHKUMKN. OBNacTb onpeaeneHns u 1
MHOXXECTBO 3HaYEHWNI (YHKLN
85 | Cnocobbl 3agaHna yHKUUK. Ipaduk QyHKUUN 1
86 | CBoilcTBa PYHKLMM, X OTOBPaKEHNE Ha 1
rpacuke
87 | CBoilcTBa PYyHKLMM, X OTOBPaKEHMNE Ha 1
rpacuke. CP Nol3
@Oynknusa. Yncnossie pynknmu (9 yac)
88 | UTeHwue 1 nocTpoeHue rpadmkos PYHKLNI 1
89 | UTeHune 1 nocTpoeHune rpatiMkoB QyHKL M 1
90 | MpvMepbl rparKoB PYHKLMIA, OTOOpaXKatoLme 1
NX peasibHble NPOLECChI
91 | dyHKUMK, ONKCbIBAOLLME MPAMYIO 1 06paTHYHO 1
MPONOPLUMOHa/IbHbIE 3aBUCUMOCTU, UX FPpafuKu
92 | M'mnep6ona 1
93 | Mpadmk y=x 2. CP Nel4 1
94 | dyHkumna y=x2, y=x3, y =vx, y =Ix |, 1
rpatnMyeckoe peLLeHre ypaBHEHWI 1 CUCTEM
YPaBHEHWNIA
95 | KonrpoanHas padora Ne 8 1
96 | AHa/M3 KOHTPO/bHO PaboThl 1
IHoBTOpeHue u 0000meHne 3HaAHUI (6 yac)
97 | MNMpeobpa3oBaHMe YNCNOBbIX BbIPAXKEHNIN,
COAEPXKaLLMX KBaApaTHbIE KOPHU
98 | CBoilCcTBa CTEMEHU C LieNIbIM NMOKa3aTeNeM. 1
99 | KBagpatHble ypaBHeHus. CP Ne 15 1
100 | IMpomexyTouHASI ATTECTALHSA 1
101 | HepaseHcTBa. CUCTEMbI HEPABEHCTB 1
102 | TOroBbIin ypoK 1




e [laTy NpOoBeAeHUs CAaMOCTOSTENbHbIX PABOT MOXHO M3MEHSTb U BbIGUPATL YPOK MO
YCMOTPEHUIO yunTeNs



