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AHHOTAUHNA
k paGodgeit nporpaMme no aaredpe B 9 Knaccax

Pabouas mnporpaMma y4eOHOro NpEAMETa «AnreGpa» cocTaBneHa Ha OCHORC:
DefepanbHOTO  TOCYAapCTBCHHOTO o6pa3oBaTelbHOTO  CTAHAAPTAa  OCHOBHOTO obmero
obpa3oBaHKs; NPUMEPHOH OCHOBHOH 00pa3oBaTcipHOM TPOrpaMmbl OCHOBHOTO obmero
o0pa3oBaHys; aBTOPCKOH NPOrpaMMEl 110 npenMeTy «Anrebpa» 114 9 gnacca (asropsl 10.H.
Makaprryes, H.I'. MuHIOK, K. Heukos, C.B. Cysoposa)

Ilannas mporpamma ofecreuuBacTCA TuHHel y9e0HO-METONMIECKHX KOMIIEKTOB 110
anrebpe ana 9 knacca moa penaxiueii F0.H. Maxapsruesa, H.T'. Muamox, KA. Hewxosa, C.b.
CyBOpOBO#, BBITYCKaeMOH U3AATENLCTROM «[TpocBeUICHHEN.

IMesib H3yueHus npeameTa «Aarebpar:

OBNAZEHVME CHCTEMOH MATEMaTHYECKUX SHAHHH M yMeHUi, HEOOXOAUMBIX TS 1PUMCHEHHS 1
IPAKTHYECKOH JeATENBHOCTH, M3YUCHHS CMEKHBIX NHCLMITIHE, TPOAOKEeHHS 00pasoBanisy
HHTEIIEKTYANEHOE Pa3sBUTHE, GOPMHPOBAHNE KAUCCTD JMYHOCTH, HEOOXOOUMBIX YCIOBEKY UM
HONHOLEHHON JKH3HH B COBPeMeHHOM ofImiecTBe: SCHOCTh H TOYHOCTH MBICIH, KPHTHIHOCTD
MbIIIICHNS, WHTYHIHUS, JOrMHECKOe MEBINCHHE, 3ICMEHTEL AJITOPUTMHYECKOH KYIbTYPBL,
NPOCTPAHCTBEHHBIX IpeCTaBeHH, CIoCOOHOCTh K MPEOOICHHIIO TpyaHocTedt; pOpMHPOBAHNE
nipeACTaBNenuit 06 MAeAX ¥ METO/AX MATEMATHKH KaK VHUBEPCATBHOrO S3bIKA HAYKH H TEXIIHKIL,
CpelCcTBa MONENUPOBAHUS SBICHUA W IPOTECCOB; pa3BHUTHE BBIYUCIHTCIBHBIX 1 (popMalibHO-
OTIEPATHBHLIX A/Ire0pandecknXx yMeHHH 10 YPOBHS, MO3BONAIOIIETO YBEPEHIIO HCIIOJTL30BATE HX
npy pelleHuH 3a7ay MATeMATHKHM W CMEXHBIX npeaMerToB  (usuKa, XHMHA, OCHOBLI
UHGOPMATHKH Y RLIYHCIUTENLHON TEXHHKY), YCBOCHHAC anrapara ypaBHEHWI U HEPABEHCTD Kak
OCHOBHOTO CPEACTBa MaTeMaTH4eCKoro MOICNHPOBAHAA NIPHKIAHEIX 33734, OCYLIECTBICHHC
(yHKIMOHATBHOH TIOArOTOBKA UIKOJIBHHKOB. B xoxe M3y4CHHs Kypea yualMecs OBNACRAIOT
ripréMamMi BLIYMCIICHHT Ha KATLKYIATORE.

Jlannas Uens pemaeT cleayrome ofpa3oBaTeNbHbIE 3ANAYU!

_ ppecTH TIOHATMS KBAJPATHOTO TPEXWIEHA, KOPHA KBAAPATHOTO TpeXIeH,
M3ysHTE (GOPMYITY PA3NONKEHHA KBAIPATHOTO TpexX4JIeHd Ha MHOKHTEIH;

—  pacu¥puTh CBEACHHWI O ceolicTeax (PyHKUKH, NOZHAKOMUTE CO CBOMCTBAMU M
rpadUKOM KBaApaTHYHOH yHKUHE 1 CTEMCHHOM QYHKUMH;

_ CHCTEMATH3MpOBaTh K 0DOOMMTL CBEIEHHS O PEIICHiH HeNbIX ¥ ApOOHLIX
PAIMOHANBHBIX ypaBHEHHI ¢ ONHOH TIEpEMEHHOIT;

—  HAY4MTBb peulaTh KBaApaTHYHBIC HEPABEHCTRA,

—  3apeplUaeTcs U3yHeHHE CHCTEM ypaBHeHHIT ¢ ABYMs MTEPEMEHHBIMH,

_  BROJMTCA MOHSTHE HEPaBEHCTBA C ABYMS MEPEMEHHLIMH i CHCTEMBl HEPABEICTH ¢
JiIBYMS TIEpEMEHHBIMH,

—  BpojMTCA TIOHATHE TOCMHEOBATENBHOCTH,  H3YdacTed apupmMeTHIecKas 1
reoMeTpHdecKas IpOrpecCHH;

_  BBECTH DJIEMEHTH KOMOMHATOPHKH U TEOPUH BEPOSTHOCTEH.

VueGHEIT TpeaMeT «Asrefpa»  BXOAUT B TMPCAMETHYIO obnmacTe «MaTeMaTHIeCKIEe
JAHCUMILTAEBD),  ABIAETCA 00s3aTeNbHbIM L u3ydeHus B 9 Kilacce H Ha ero M3yHeHIC
otBOIMTCS 136 9acoB B 35 yeOHBIX HEALI®, 4 yaca B HEJIENIO).

PaGouast IPOrpaMMa COIEPKUT CEAYIOLIHE PASACIEL-

Kpanparuunas $yHKUNA;

VYpaBHeHHs ¥ HEPaBeHCTBA ¢ OZIHOM TIEpEMEHHOHN;
YpasHEHHs 1 HEPABCHCTBA C JIBYMS TIepeMEHHBIMHU;
ApuMeTHIECKas ¥ TEOMETPHHICCKAA TIPOrPeccHs;
JeMeHTBI KOMOHHATOPHKH H TCOPHH BEPOATHOCTCH,;
TlosTopenue. Pemienne 3anay.

AN ARSI b

TIpeaycMOTPEHBI CIEAYIOHIAE BH/EL KOHTPOASA: BXOAHOH TIPOMEIKYTOSHBIH.




NOSICHATEJbHASA JAIINCKA

Anrebpa sBAfeTCH OOHEM 13 OTIOPHBIX KYPCOB OCHOBHOTO o6mero oOpa3oBaHua: Oa
ofecriednBaeT N3y4eHHe APYTHX JUCIHUILIIH, KaK eCTECTREHHO-HAYYHOTO, TAK H IYMAHUTapHOTO
LMKIIOB, €8 OCBOEHIE HeoGX0MMO A mponomKeHHs 00pasoraHui 1 B MORCEHEBHOM KH3HH.
Paspurae Y OOYHArOWMXCS HAYTHBIX npecTaBIeHH O TPOACXOIICHHHY U CYLLIHOCTH
anredpauecKux abcrpakumil, cnocobe OTPaKEHH MaTeMATHUeCKOll naykoft aienuii i
MpOLIECCOB B NPHUPOAC H ofIecTBE, pOIH MaTeMaTHHeCKoro MOJETHPOBALNA B FAYEHON
[O3HaHKHK H B MPAKTHKE criocoGeTByeT (JOPMHPOBAHHIO HayTHOIO MEPOBO33PEHMS H KaHeCTn
MEILLICHAS, HEOOXONAMBIX M ajanTaudy B COBpEMEHHOM U (POBOM obmectie. M3ywenue
anreGpe1 0becneyHBacT pasBUTHE ymeRHEs HabMOnaTh, CPABHUBATE HAXOAUTh 3AKOHOMEPHOCTH,
TpebyeT KPUTHIHOCTH MBIIVICHIS, criocoGHOCTH  apryMEHTHPOBAHHO 0GOCHOBLIRATL CBOH
neifcTBHS M BBIBOZbI, (POPMYTHPOBATE YTBEPIKACHHA, Ocgoenne Kypea anredppl obecnenupact
pasBUTHE JIOTHYCCKOTO MEILLTEHY  oOydaromuxced:  OHH MCTIONB3YIOT  HEIYKTHBHBIC i
MHAYKTHBHBIE PacCyHACHHA, o60bIeare 1 KOHKPETH3AIMIO, abCTparnpoBarie ¥ aHajoruio.
Obyuenue arebpe npeanoaraeT 3HaIHTENbHbI 00BEM CaMOCTOATENBHOH JICATENLHOCT
00y4alonluxes, —MNOITOMY CaMOCTOSTENBHOE — pELICHHE  3a/1ad geIgercs  peanuzanueil
NeATeIEHOCTHOTO MPAHIHIIA o0yueHHSL.

B crpykType HpoOrpaMMBl yyebHOrO Kypca «Anrebpa» I8 OCHOBHOTO obmero
oBpazoBaHus OCHOBHOE MECTO JAHUMAIOT COACPATEILHO-METOLMHECKHE nuHun: «Hucna i
SEIMECTEHHSY, «AJre0pauHecKue BBIPAKCHHI, «YpaBHeHHsT ¥ HEPaBeHCTBAY. « DY HKLHID .
Kaxcaas H3 3THX COJIEPKATENBHO-METOAHHECKHX JIMHAR Pa3BUBACTCS HA TIPOTHKCIINL TPEX Jiet
U3yYeHH Kypea, B3AMMOJIEIHCTRYS ¢ APYTHMH €r0 JIAHAAMM. B xoze W3yueHUs yuedHoro Kypea
06y HAIOMIMCS TPHXOANTCH JIOTMUECKH PACcCyKIATh, HCIONL30BATL TeopeTH}co-MHomccmeum,u‘-‘i
q35IK. B CBA3M ¢ 3THM B MpOrpaMmy yuebHOro Kypea «AnreGpay BKIIOUCHBI HEKOTOPLIC OCHOBLI
NOTUKH, NpeICTaBeHHbIE BO BCEX OCHOBHBIX Da3ielax MarcMaTHUeCKOTO oGpazopanus il
cr0COOCTBYIOIIME OBJIANCHHUIO o6 y4aIoIUMHC OCHOB YHUBEPCATBHOTO MaTeMATHUECKOTO SI3BEKIL.
CoepIKaTenbHOd U CTPYKTYPHOH ocobeHHOCTBIO yuebHoro Kypea «Anrebpay 4BIACTCS €IO
WHTErpHpPOBAHHbIN XapaKTep.

ConepKaHKe THHAN «Yucna ¥ BEIYHCIICHUS) CITYKUT OCHOBOM 1% AalbLHEHLICTO H3Y HCHIUL
MATEMATHKH, CIOCOOCTBYET — PA3BHTHIO y  ofydaromuxcs JOrHYECKOTO  MBILUICHHA.
()OpMHPOBAHHUIO YMEHHA [IOJIb30BAThCA ANTOPHTMaMH, & TAKKe ApHOOPETEHHIO NPAKTHUCCKIN
HABBIKOB, HEOOXOMHMBIX AJA OBCEIHEBHOH JKM3HH. PasBHTHE TOHATH 0 upcie Ha YpOBHE
ocHoBHOTO ofiero ofpa3oBaHus CBA3AHO palliOHANIBHEIMH H MPPALMOHANLHBIMU THCIAMI.
(pOPMHPOBAHUEM npeacTaBIeHni O AeACTBUTENBHOM YHENIC. 3ageplIcHHe OCBOCHHA yue 1080l
JIMHME OTHECEHO K CPEe/HEMY obrteMy 00OpasOBaHIio.

CopepaHue JABYX anreOpaHuecKux JHHHE  — «AnreOpandecKue  BLIPLKEHNAD il
«Y paBHEeHHS U HEPABCHCTBA? criocoGeTByeT GOPMHPOBAHHMIO Y oByHAIOUIHUXCH MATEMATHHECKOTO
anmapara, HeoOXOAMMOro Ik pelneHns 38184 MaTCMaTHKH, CMEIKHBIX TIPEAMETOB U TIPAKTHRO-
OpHEHTHPOBAHHBIX 3alad. Ha ypoBHE OCHOBHOI'O obimero obpazoBanui yueOnblli MaTepHal
PpYIIHPYETCs  BOKPYT PALHOHATbHbLIX BbipakeHuit. Anrebpa [AEMOHCTPUPYET  3HAMCHHC
vaTeMaTHKy KaK A3piKa JUl NOCTPOCHHA MATEMATHUCCKAX Mojeneh, OnHCcaHii [IPOLECCOB i
s(BJCHUN peanbHOTo MUPA. B 3amaun oOyuerus aireOpe BXOAT TaKKe NallbHeimee pasBHTUC
ATTOPATMHUECKOTO  MBIMIICHHA, HeoBXOANMOTO, B HACTHOCTH, UL OCBOCHUSL  KypCa
unopMaTUKH, W OBIAIEHAC HABLIKAMH  AeIYKTHBHBIX paccy KASHHH. [Tpeobpazonanie




COJEPKAHUE OBYUYEHUA
9 KJIACC

Unceia 4 BbIYHCICHHS

PanpoHANBHEIE YHCIA, HPPALHOHAIbHBIE THCIA, KoHeyHble U DECKOHEUHBIS JCCATHIHBIC
apobu. MHOXKECTBO [eHCTBATENBHEIX UHCEN, JCHCTBATENBHBIC HHCIA KaKk OeCKOHECUHRLIC
necsTHuHEIE ApoGu. B3anMHO OJHO3HATHOS COOTBETCTRHE MLy MHOKECTBOM JICHCTBATENLHLIN
YHCET B KOOPIMHATHOMH MPAMOH.

CpaBHenHe NEHCIBHTEIBHBIX HHCEL, apudMeTHUECKHE JCHCTBAS C IEeHCTBATEIBHBIMI
YHCIAMH.

PasMepsl 0GBEKTOB OKPYHAIOLLET0 Miipa. JUUTETHHOCTE TIPOLECCOB B OKPYKAIONIEM MHDL.

[TpubnmxéHHOe 3HAUECHHWE BEIMMHUHBL ToqHOCTh NpuOMKeHus. OKpYIJeHAS HHCC,
[TpukuiKa H OLEHKA pe3y./IbTaTos BLIYKCIICHUH.

YpaBHeHHs ¥ HCPABEHCTRA

Tuneitsoe ypasHeHue. PelIcHHe ypaBHeHHH, CBOIATMXCA K JTUHEHHBIM,

KpaapaTHoe ypasHeHue. Pemienue ypaBHEHAIH, CBOAMIINXCS K KBAPATHEIM. BuksazparHoce
ypapHerye. [IpuMephl PELICHHA ypasHeHHH TpeTseH yeTBEPTOH CcTemeHeH pa3IoKEHHEM Ha
MHOMKUTEIH.

Pemmenue ApoOHO-PALiMOHANIBHEIX ypasHeHMi. PeleHHe TEKCTOBbIX 3a/1a% anrebpanyaecKinm
METO,I0M.

YpasHeHye C JAByMs [EPEMEHHBIMH H CTO rpaduk. Pewenne cuCTEM ABYX JTHHEHHBLIX
ypaBHEHHH C [ABYMS NCPEMCHHLIMH. Pemierye CHCTEM JIBYX YPaBHCHHH, OAHO M3 KOTOPLIX
JHHeiHoe, a ApYroe — BTOPOH CTENCHH. I'pahuyeckas UHTCPIPETALHA CHCTEME! ypaBHeHHi ¢
ABYMSI IEPEMEHHBIMH.

PenieHne TEKCTORBIX 3312y anredpanyiecKiM crnocobom.

UpclioBble HEPABEHCTBA H X CBOACTRA.

Pemegne AHHEHHBIX HEPABEHCTB C onHOH TiepeMeHHOH, Pemenne CHCTCM AMHERHDBIX
HepaBeHCTB ¢ O/IHOH nepemenHoll. KpajpaTHBIC HEPABEHCTBA. [paduuecKas MHTEPRPCTALlii
HepABEHCTB H CHCTEM HEPABEHCTB C ABYMA nepeMeHHBIMH.

PyHKUHA

Kpagpartuunas (yHKuHd, €€ rpabyk M CBOHCTBA. [lapaGona, KOOPAHHATHL BEPLIHHLI
napaloiibl, 0Cb CHMMETPHH napaboTEL.

Tpadukn GyHkumit: y =KX,y = kx+b,y=kix,y =X3,¥ = Vx, y = x|, 11X cBOHCTRA.

YneIoBbIe MOCTeA0BATEALHOCTH H NPOTPeccii

[loHsTHe YMCIOBOM MOCNSAOBATS/ILHOCTH. 3ajaHue MOCIEA0BATEBHOCTH peKYPPEHTHOIL
hopmynoii 1 Gopmy ol #-ro WIeH3.

ApudMernyeckas H TeOMETPHHUECKAR nporpeccun, PopMyEl #-T0 HIEHA apuhMETHHCCKOTH
1 TEOMETPUUECKOH POTPECCHH. CyMMBI IEPBBIX 77 YIIEHOB.

Vzobpaxernne HWICHOB apuMeTHUeCKod 1 FEOMETPUUECKOH nporpeccuil TOUKaMH  Hil
KOOPIHHATHOH IIIOCKOCTH. JIMHEHHBIHA ¥ SKCTOHSHLIHATEHEIH POCT. CrnosKHbie TPOUCHTBL




8) ananTanus K HIMEHAIOIMIMCS yCI0BHIM COUMANLHON H HPUPOAHOIT cpeabl:

FOTOBHOCTBIO K JeHCTBHAM B YCIOBHAX HEeONpPeAENEHHOCTH, MOBBIIICHAID YPOBHS cpoeit
KOMIIECTEHTHOCTH Uepe3 MPAaKTHYECKYIO JeaTeIbHOCTE, B TOM UMCITe YMEHHE YUuMTLOs Y APYTHNX
jromelt, nprofpeTars B COBMECTHOH IATCABHOCTH HOBBIE 3HAHUA, HABBIKH M KOMICTEHIHN 113
OIBITA APYTHX;

Heob6x0aAAMOCThIO B (POPMHPOBAHHHA HOBBIX JHAHMH, B TOM yucne GopMyTHpoBaTh HICH.
MOHSTHS, THNOTE3bl 00 0OBEKTax M ABNCHHAX, B TOM yuesle paHee HEW3BECTHBIX, OCO3HABATL
JehuIETE COOCTBEHHBIX sHAHAN H KOMIETEHTHOCTEH, IIAHWPOBATh CBOE pa3BHTHE,

CHOCOGHOCTBIO OCO3HABATE CTPECCOBYIO CHTYALHIO, BOCIIPHHAMATE CTPECCOBYIO CHTYALIHEIO
KaK BBI30B, TPEOYIOMHMIl KOHTPMEp, KOPPEKTHpOBATE NIPUHUMAEMBIE PELICHHUS H AeHCTBHS,
hOpMyTMpPOBATE U OLEHHBATL PHCKH I nocneacTys, GopMHPOBATL OIBIT.

METAITPEAMETHBIE PE3YJLTATDI

[Mo3mraBaTeibHbIC YHHBEPCAJIBHEIC yuebHbIe AeicTBHA

Ba3oRble JOrH4YecKHe AeHCTBHA:

e BLIIBJINTL M XAPAKTEPH30BATH CYUICCTBEHHbIE TPHIHAKU MaTeMaTHUECKHN 0DBEKTOR.
MOHSTHIi, OTHOUIGHHH MEXXY MOHATHAMH, hopMynupoBaTL OMPENENEHHA HOHATHIL
yCTaHABJINBATh CYIIECTBEHHBIA IIPH3HAK KnaccuPUKAIME, OCHOBAHMS LT oGob6wenns
U CPABHCHHUA, KPHTEPHH MPOBOANMOTO aHAIH3A,

¢ BOCHDHHMMATh, (OpMYNHPOBATE N npeoGpPa3oBBIBATh CYHKACHHA! YTBEPANTENLHBIC 1
OTpHUATEBHBIE, CAMHUTHBIE, YACTHBIE H o1He, yCIOBHBIE,

e  BLISBIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, BIARMOCHIZH | TIPOTUBOPEUHUs B HAKTAX,
JAHHBIX, HAOMONEHHAX M YTBEPKACHAAX, fpesuTarath KPUTEPHU JUis BBIAD/ICHI
3aKOHOMEPHOCTEH H IPOTHBOPEUMIL

e jeaTh BHIBOMB ¢ HCIOTB30BAHHEM 3aKOHOB NOTHKH, AedyKTHBHBIX M HHIYKTHBHLIX
YMO3aKITIOUEHHH, YMOZAKITIOICHHH TIO aHATIOTHHY;

e pa3GupaTh J0Ka3aTENLCTBA MATEMATHHECKHAX yTBepKaeHH (TIPAMEBIC 1 OT NPOTHBHOIO),
TIPOBOJMTE CAMOCTOATENEHO HECIONHBIC OKA3aTENbCTBA MATEMATHHECKHX (PaKTOB.
BHICTPAUBATh APIyMEHTAIUIO, (IPHBOAUTD IpUMEPD] U KOHTPIPHMEPDL, OOOCHOBLIBATL
cobCTREHHBIE PACCYIKCHU;

e BLIOMpATh CNOCOD pELICHHS yueGHoil 3a7auu (CPABHMBATE HECKOJBKO BAPUAHTOL
peuieHus, BEIOHPATh HapGonee TMOAXOAALIAN ¢ YYETOM CAMOCTOATEILHO BBIACTEHHBIX
KPHUTEPHEB).

BazoBbie HeeIe0BATEIbCKAE AeHCTBU:

e HCIOJIB30BATE  BOTPOCH  Kax dCClielOBATeNBCKHI  HHCTPYMEHT  JIO3HAHIL,
dopMynUpOBATH BOIIPOCHL, (bEKCHPYIOIIHE NPOTHBOPCHHUE, npofnemy, CaMOCTOATCIBHO
yCTaHaBAHBATH UCKOMOC W JAHHOC, (GopMHpOBATE IHIOTE3Y, apryMeHTHPOBaTE CBOIO
TNIO3UIIHIO, MHEHHE;

e TPOBOAUTE MO CAMOCTOATENHHO COCTABIEHHOMY TLIAHY HECIOKHBIH 3KCNEPUMET,
HeGonbIIoe WCCIeNOBaHHe [0 YCTAHOBICHHIO 0CcOBEHHOCTER MAaTEMATHUECKOlV
00BEKTa, 3aBACUMOCTEH OOBEKTOB MEKIY coOOoH;

e CaMOCTOTEIbHO  (OPMYIIHPOBATE oGoGIeHHs K BBIBOIBL 1O PE3y/bTATaM
[POBETEHHOTO HAOMIONCHHUS, HCCICA0BANNA, OleHHBATh HOCTOREPHOCTD MONYYCHHBIX
pE3YJIHbTATOB, BBIBOJOB 1 o6o061eH i;




e OLEHHBATH COOTBETCTBUE Pe3y/bTaTa ACATENBHOCTH [IOCTARIEHHOM TeNH 1 YCI0BHAM.
oG BSCHATD IPHIUHBI JJOCTIKEHHAA HITH HEJIOCTHKEHHUS LENH, HAXOAUTD onoKy, 1aBaTh
OIEHKY MprOOPeTEHHOMY OTIBITY.

IPEJMETHBIE PE3YJILTATDI

K xomuy ofydenms B 7 Kiacce oByuaroUUACH oy IuT ceaylonnie peaMETHLIC
pe3yJbTaThI:

Yuesia ¥ BLIYHC/ICHHS

BoiMONHATE, COUeTas YCTHRIC H UCEMEHHEIe TPHEMBL, apHpMETHHECKHE AeHcTBHA C
pAITMOHATBHEIME 1HCTAMA.

HaxoauTp 3HAYSHHS HHCIIOBBIX BLIP@KEHHH, MPUMEHATH pa3uoobpa3Hele crnocodpl 11
pUEMB!  BBIHHMCIICHHA snaueHuil APOOHBIX BHIPBKEHUH, COAEPKALIHX OBLIKHOBEHHDBIC I
necATHUAbBE APOOH.

TlepexoauTh OT onHOH (OpMB! 3AIIUCH YHCET K apyro# (npeobpasoBLBatL HECATHHIY IO
apobs B OOBIKHOBEHHYIO, OGHIKHOBEHHYIO B JCCATHYHYIO, B qacTHOCTH B OECKOHEHHYIO
JECATHYHYIO ApoOB).

CpasHUBATH ¥ YOPALOIMBATE paLHOHATBHBIE HACIA.

OKpyraaTh IHCIa.

BLITOIHATL NPYKHAKY H OLSHKY pe3yneTara BLIUHC/ICHUH, OLEHKY 3HAUCHHIL IMCIOBLIX
poIpaKeH . BoioNHATE JeHCTBHSA CO CTENEHAMH C HaTypabHBIMK TTOKA3ATETAMH.

TIpUMEHSTH IPU3HAKH ACTAMOCTH, PA3NONKEHUE HA MAOIKHTEIIR HATYPA/IbHBIX HICEL.

Pemmars NPAKTHKO-OPHEHTHPOBAHHDBIC qanaui, CBA3aHApie € OTHOLICHHOM BEIHUMH,
[IPONOPHHOHATBHOCTHIO BeJIHYHH, IPOLIEHTAMMY, HHTEPIIPETHPOBATE PE3yIILTATE] peilieHua 3a0a
¢ y4€TOM orpaHuYeHHH, CBA3AHHBIX CO CBOMCTBAMM paccMaTpuBacMbIX OOBEKTOB.

AnrebpanvecKne BLIPAKeHHsl

Mcmonb30BaTh anredpandecKyio TEPMUHOJIOTHIO ¥ CHMBOTHKY, npuMeHATh €& B NpoLecce
ocBoeHus yueGHOro MaTepHana.

HaxomuTh 3HAYeHHS OyKBECHHBIX BLIpAKCHUH NPH 3a1aHHBIX JHAYSHNAX NEePSMEeHHBIX.

BLIIONHATE Npe0OpasoBanHs Le/I0ro BEIpAKEHHA B MHOTOWICH npUBEEHHEM MOA00HLIX
CclaraeMBblX, paCKpBITHEM ck0DOK.

RpMONHATD YMHOKGHHE OIHOICHA Ha MHOTOWIEH H MHOIOWIEHa HA MHOTOWICH
IpUMEHATH GOPMYIBI KBanpaTa CyMMBI U KBa/ipaTa pasHOCTH.

OCyIIEecTBIATh Pa3OKCHIC MHOTOWICHOB Ha MHOJKHTEIU © NOMOLIBID BLIHECECHHS 34
ckoBKy 00ero MHOKHTEIA, PYIIMPOBXY CIAracMBIX, npuMereHus GOpMYy COKpALENHOTO
YMHOKSHHUAL.

[puMeHsTh npeoOpasoBaHns MHOrOYJIGHOB I PCLICHHA Pa3/IMUHBIX  3adad 13
MATeMATHKH, CMEIKHBIX IIPEIMETOB, 13 peanbHOH NPaKTHKA.

Mcrnonp30BaTh CBOHCTBA cremenel ¢ HaTypanbHbLIMH [loKazaTensiMi 1S TpeodpasoBanit
BRIpaXKeHHH.

YpaBHeHHs H HEPABEHCTEA

Peruath JIEHEHHbIE ypaBHEHHA C oo TepeMeHHOH, TPUMCHAA rpagHiIa fnepexona ot
HCXOMHOTO YypaBHEHHS K PaBHOCHJIBHOMY  EMY. TIpoBepsiTh, ABIIETCH [l YUCNIO  KODHEM
ypaBHEHHs.

[IpuMensATs rpaduieckue METO/IBI Y PELICHUH IRHEHHBIX ypaBHEHH I i HX CHCTEM.




[lepexoauTh OT CIOBECHOH hOPMYJIHPOBKH 338Ul K €€ anreGpanyecKoil MOACIH ¢
IOMOILIBIO COCTABCHHS YPABHEHHA WNH CHCTCMBI ypaBHEHHH, WHTEpIpPeTHPOBaTL B
COOTBETCTBHH ¢ KOHTEKCTOM 3a/1a4n TIOJyYEHHBIH pe3yIbTar.

TIpEMeHATH CBOHCTBA YHCIOBBIX HCPABCHCTE JUIS CPABHCHHS!, OUCHKH, pelIaTh nuneiiHbIe
HEpaBEHCTBA C OJHOH mepeMeHHOM M HX CHCTEMEI, JaBaTh rpagEUecKyl0  UINIOCTPALHIO
MHOXKECTBA pellieHuH HepaBEeRCTBA, CHCTEMBI HCPABCHCTE.

OyHKUNH

TlOHMMATh ¥ HCIIONB30BATH (PYHKIMOHATBHEIS TIOHATHS 1 S3BIK (TEPMHHBI, CHMBOJIHYECKHC
0B03HAYEHHS ), OTIPENETIATh 3HAUCHHE HYHKIUH 110 3HAUEHUIO apryMeHTa, ONPEACIAT: CBOFiCTlA
$yHKIEH N0 € TPapuKy.

CTponTb rpaduKy d1eMEHTaPHBIX dyHKIHA BUAA:

y=kix,y =x2,¥y = y=x,y= VX, ONACHIBATH CBOHCTBA 4HCIOBOH pysxumy no ¢
rpad¥Ky.

K xouuy obyuenns B 9 Kaacce 06yuaIOUIMICA [OYUHT CIELYIOlINE fipeaMeTHbIC
pe3ynpTaThl:

Ypea 0 BbIYHCICHH

CpaBHUBATb ¥ YNOPSI0IMBATE PALMOHAIBHAIC ¥ MPPAIHOHAIbHbIE YHCILA.

BHIIoAHATE apudMeTHIeCKHe ASHCTBHA ¢ palHOHAIBHEMH YHUCIIaMH, COUETasd YCTHRIE il
(1HCHMEHHBIE TIPHEMB], BBIMTOIHATE BEITHCICHAA € MpPPALMOHANBHBIMH THCTAMH.

HaxouTh 3HAdeHns CTENeHed ¢ LeIbIMU MOKa3aTEIAME 1 KODHEH, BBITHCIIHTE 3HAUCHH
qUCITOBBIX BHIPAYKEHUH. :

OKpyr/siTh JEHCTBUTENLHBIC HCIa, BLITIOJTHATE NPHKHAKY pPe3yIbTaTa BBIGHCIIEHMUI
ONEHKY HYMCIIOBBIX BEID@KCHUH.

YpasHeHHUs H HEPABEHCTBA

PelaTh TUHEHHbIC H KBAAPATHBIE y PaBHEHNS, yPaBHEHHA, CROJALIMECS K HUM, TPOCTEHINHC
APOGHO-PAIMOHAILHBIE Y PABHCHAM.

PelnaTs CHCTEMb JBYX JTHHEHHBIX yPAaBHEHHMH ¢ ABYMA MePEMEHHBING H CHCTEMBI LBY N
yPABHEHKH, B KOTOPBIX OIHO YPAaBHCHHS HE ABJISETCH TMHEHHBIM.

PeliaTh TEKCTOBblE 3aiaud  anredpauHdecKuM CIIOCcO0OM C  TOMOLIBIO COCTABJICHH
ypPaBHEHHUs. KU CHCTEMBI IBYX ypaBHEHHii C IBYMS EPEMEHHDIMH.

[IpoBO/KTE MPOCTEHIINC HCCIEOBARH ypaBHEHHH ¥ CHCTEM ypapHeHAl, B TOM YHCIC C
pUMEHeHHeM IPadIIeCKuX npeACTABAeHHH (YCTaHABIMBATD, UMECT JIH YPABHEHHE WITH CHCTEM
ypaBHEHHIT perueHusi, €ClIM UMeeT, TO CKOJIBKO, ¥ MPOYEE).

PewaTh JUHElHbIE HEPABEHCTBA, KBAAPATHLIC HEepaBeHCTBA, W300paXarh PCHICHHC
HEPABEHCTB Ha HKCIOBOH npsSIMO#, 3ANUCHIBATH PELICHHS C TOMOIIBO CUMBOJIOB.

Peliiarh CHCTEMB! THHEHHBIX HEPABEHCTB, CHCTEMBI HepPaBEHCTB, BRIOUAOLINE KBANPATHOY
HEPABEHCTBO, H300pakKaTh PeIlCHNC CHCTEMBI HEpaBEHCTB Ha 4HCHOBOH IpAMOil, 3aMUCLBATL
pelIeHie ¢ MOMOLIBI CHMBOJIOB.

Vcrop30RaTh HEPABCHCTBA TP PELICHAHH PA3IIHBIX 3a71a4.

GyHKuHA

Pacro3HapaTh QYHKUHH A3YUECHHBIX BALOS. [TOKA3BIBATE CXEMATHUCCKI PACIIOMKEHTIC i

KOOP/MHATHOH! [JIOCKOCTH rpadpuKoB (QyHKUNH BUAA Y = foo, y = kx + b,y = kX y = ax2 « bx *
e,y =x3y~= VX, y = |x|, B 3aBACHMOCTH OT 3HaueHui K0dPPUIMEHTOR, OMUCHIBATE cBOMCTBA

byHKUHHA.
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TEMATHUYECKOE ILLIAHUPOBAHUE 9 KJIACC

Ne
/1

7

HaumMeHoBaHHE Pa3NesioB H TEM
nporpamMmsl

Yucna ¥ peruuciaenis. JleficTBHTENBLHBIC
YHCIA

YpaBHEHHS H HEPABCHCTBA. YpaBHEeHHSA
¢ oHoli mepeMeHHOMH

YpaBHeHHs ¥ HEPABECHCTBA. Cucrembl
ypaBHEHHM

YpasHeHusd H HEPABCHCTBA.
HepapencrBa

OypKUHuH

YiciioBbie mocJieToBATEILHOCTH

IlosTopeune, ododUIeHKE,
CHCTEeMATH3ALMA 3HAHHMH

OBIEE KOJMYECTBO YACOB IO
NPOIrPAMME

KoJgudecTBO 4aCOB

Bcero

14

14

16

16

15

18

102

KourpoasHbIie
paboTbi

[IpakTHdecKue
paboTrhl

JnexTpPOHHbIE (undposrie)
ofpa3oBaTe/ibHbIC PECY PCEI

Bu6inorexa LHOK
hitps://m.edsoo.ru/7f419d08
Butauorexa HOK
https:/m.edsoo.ruf7f419d08
Bubimorexa LHOK
https://m.edsoo.ru/7f419d08
Butauorexka HOK
rm._umHEE.GQ%:_...:\....EEa:w
Bubauorexa LIOK
rﬁcmrﬁ:.c%co._,:_&aﬁ_cmom
Budauorexa [JOK
hitps://m.edsoo.ru/7f419d08

Bubanorexa HOK
rmcw;}s.m;mca._.Eﬁﬁucacm
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10

11

12

14

15

16

17

18

[prkyAKa 1 OLCHKA pe3yneTaToR
pBIaMCneHuH
[Tpuxuixa v OIIEHKA pe3yNnbTaTos
BLTYHCIEHUH

TIuneitHoe ypapHeHue. PeneHuce
wnmwmo::mu CBOMSIUXCH K
JUHEHHBIM

JluHeiigoe ypaBueHue. Peruesne
ypaBHEHUH, CBOJIAINXCH K
JMTHHEHHBIM

Kpagparnoe ypapHEHHC. PemeHue
ypaBHEHUH, CBOIAIOAXCH K
KBaJpaTHbIM

Kpajparioe ypapHEHHE. Pemenne
ypasHeHyit, CBOMIIIAXCA K
KBAPaTHbIM

BuxBapaTHble ypaBHEHHA

BrKBaapaTHbie YPaBHCHHAA

[{punMepb! pelneHus ypaBHEHUH
TpeThel 4 yeTBEPTOH crerieHel
pa3IoXKeHHEM Ha MHOMHTEIH
[Tpunmepni perieHms ypaBHCHHH
TpeTbei 1 yeTBEpTOll cTENeHEH
pa3noNeHueM Ha MHOYKHTEITH
Pewenue APOOHO-pALHOHANLHBIX

ypaBHetlti

ButGaunotex LHOK
htt m“ta.oamoo.ﬂ:\qﬁmcam

Bubmuorexa LIOK
htt muta.mmmoo.z_ﬁﬁmnmﬁ

Bubmorexa LHOK
htt w..ta.&moo..,:\qﬂwombw

Bubauorexa [TOK
hit muca.mamoo.q:i?u&ao

Bu6muoteka HOK
htt m“::fnamoo._.chﬁwnwao

BubanoTexa LIOK
hitp o-//m.edsoo.ry/7f43c9b6
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30

33

35

36

38

39

40

Peulenue cuctem ABYX ypaBHEHHUH,
OJIHO M3 KOTOPBIX nuueligoe, a
Jpyroe — BTOPOH CTEIIEHH

Pemenue CHCTEM IBYX ypaBHEHHIH,
OJIHO U3 KOTOPBIX THHEHHOE, &
Jpyroe — BTOPO¥i CTEMEHH

Pereie CUCTEM JBYX YpaBBeHHH,
OJIHO M3 KOTOPbIX JTMHCHHOE, 4
ApyTroe — BTOPOH CTEICHH

PenicHue CHCTEM IBYX ypaBHEHHH,
OIIHO M3 KOTOPBIX JMHEHHOC, &
apyroe — BTOpOH CTEHECHH

[papuyeckas HHTCPIPETALAR
CHCTEMBI ypaBHEHU T C IBYMA
rIepeMEHHbIMA

Peniiene TEKCTOBBIX 3841

areGpanyecKiM CocodoM

Peienye TEKCTOBBIX 3allat
anredbpanvecKuM criocoboM

KouTpospHas pabora no TeMe

AL

"CucreMbl yPaBHEHHH

YyctoBbIe HEPABCHCTBA H HX
CBONCTRa

UpeltOBbIC HEPABCHCTRA B HX
cBOiicTBA

Jliueble HepaseHeTsa © OIHOH
nepeMeHHOM ¥ X pelIeHue

Bubnuoteka LJOK
https://m.edsoo.rw/7f43d23a

bromorexa [JOK
hitps://m.edsoo.ru/7f43d55a

Buonunoteka HOK
hit s-//m.edsoo.ru/7f43adsa
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53

54

55

56

57

58

59

60

61

62

KonrtponeHas padboTta no TEMe
"HepapeucTna"

Kpampardunas GyHKuus, €€ rpaduk
H CROICTBA

Kpaypatuanas ¢y Hxuus, €€ rpadmK
H CBOMCTBA

Ksanpartuynas ¢y HKups, € rpadHK
U CBOHCTBA

[Tapabosa, KOOPAWHATLI BEPLIKHEL
napaboJibl, 0Ch CHMMETPUH
napaboL!

TTapabona, KOOPAUHATHL BEPIIHHEL
napabonel, 0Cb CMMMETPHH
napaboJibl

[Tapa6o:a, KOOpIAMHATHI BECPIIAHEL
napaGonbl, OCk CHMMETPHH
napabonsl

[lapabona, KOOpAUHATEL BEPLUHHBI
napaboIbl, 0Ch CHMMETPHH
napabosl

[TapaGona, KOOpAKRHATH! BEPIIHHLI
napabolibl, 0Ch CHMMETPRH
napabobl

[lapafona, KoopAnlaThl BEPLUIMHBL
napaboibl, 0Ch CUMMCTPHU
napabonel

18.01.

22.01

24.01

25.01

29.01.

31.01

1.02.

5.02

7.02.

8.02

bubamnoreka LIOK
hitps://m.edsoo.ru/7f4396c6

butnuorexa LHOK
hitps://m.edsoo.ru/7f439842

bubirorexa HOK
https://m.edsoo.ru/7f4399b4

Bu6nuoreka IJOK
https://m.edsoo.ru/7f439eb4

bu6mmorexa LHOK
https://m.edsgo.ru/7f43a03a

bu6nuorexa [HOK
hitps://m.edsoo.ru/7t43alac

Bu6nuorexa [JOK
https://m.edsoo.ru/7f43a3 le

Bbubnuoteka IHOK
https://m.edsoo.ru/7f43a526
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75

76

71

78

79

80

81

DopMmylipl B-ro WicHa
apH(PMETHUECKOH U
reoMeTpHYecKOH IpOrpzcCHi,
CYMMBI [IEPBBIX N WICHOB

dbopmyisl n-ro YICHA
apuMETHYECKOH U
reOMETPHIECKOH ApOrpeccui,
CYMMBI [IEPBBIX N WICHOB

DopMyJIsl B-TO WieHa
apuMETHYECKOH 1
reoMeTPHYECKOM porpeccui,
CyMMBI IIEPBBIX N WICHORE

PopMy sl N-ro YieHa
apuMETHIECKOH H
IeOMETPHTIECKOil MPOrpeccHH,
CyMMBI IIEPBBIX N “WICHOB

HzobpaxeHue WICHOB
ApHGMETHHECKOH U
FeOMeTPHYECKOH MPporpeccHi
TOMKAMH Ha KOOPAUHATHOH
LTOCKOCTH

M3obpaxenne WICHOB
apuPMETUYECKOH 1
FCOMETPHYCCKOH nporpeccHi
TOYKAMH HA KOODJAUHATHOH
[110CKOCTH

JnHeliHBll 4 IKCITOHCHIMATTBHBIN
pPOCT

20.03

21.03.

11.04,
|

Bubmuotexa LHIOK
htt s-//m.edsoo.ru/7f43ef2e

Bubmuoteka LIOK
https://m.edsoo.ru/ 7143f0c6

Bubnuoteka HHOK
htt s-//m.edsoo.ru/7f43f72¢

Bubnuotexa LIOK
https://m.edsoo.ru/7f43f8a0
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91

92

93

94

935

96

97

TEKCTOBDBIX 38424 apHPMETHISCKAM
criocoboM

[loBropenue, 0600meHHE H
CHCTEMATH3AIHS 3HAHU.
ITpeoGpazoBaHHE anredpanYecKux
BHIPAKEHHUH, TONYCTHMBIC 3HAHCITH

[losTopenue, 0600meHUe U
cHCTEMATH3aLus 3HaHAH.
[1peobpazoBaHie anrebpanyecKuX
BBIpAKEHMIL, JOMYCTHMbIE 3HAUCHUS

T[losToperue, 0600LIEHKE U
CUCTEMATH3AIMSA 3HAHUIL.
[TpeobpazoBaHue anrebpandecKux
BRIpaKEHHil, IOMYCTUMbIE 3HANCHUA

[TosTopeunue, 0bodulenne 1
cHCTeMAaTH3alus SHAHUH.
[TpeobpazoBaHHe anredpan4ecKux
BEIpaKEH U}, JIOMYCTHMBIC 3HAUCHHA

TToeTOpeHke, 000DIICHNE 1
cucTeMarizauis sHannii. DyHKIHI:
IOCTpOEHHME, CBONCTBA U3y HCHHBIX
$yHKOHH

IlosTopenHue, obobuIeHNe H
cucTeMaTh3aua sHaumit. OyHKIM
[I0CTpOEHHE, CBOUCTRA U3YHCHHBIX
dyHKUHHT

[TosTopeliye, 0600MEHE K
cucTemMaTuzalms sHanyii. OyHKIHL

29.04.

6..05.

8.05.

13.05.

Bubnunorexa [JOK
https://m.edsoo.ru/7f4441ca

Bubnuorexa LIOK
_Eum“:_:.aamoo._.:\qmﬁaw 64

bubmorexa LLOK
htt 5://m.edso0.ru/7f444612

Bubnuorexa [TOK
httns://m.edsoo.ru/7f444a94

Bubnmorexa LHOK
hit s-//m.edsoo.ru/7f444c56

Bubmmorexa LHOK
htt s://m.edsoo.ru/7f444144

Bubmuorera HHOK
hit s-//m.edsoo.ru/7f44516a
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E OBECIIEUEHME OBPA3OBATEJBHOI'O NNPOUECCA

VUYEBHO-METOJHYECKO
HHUKA

OBSI3ATEJILHBIE YYEBHDIE MATEPHAJIBL AJI51 VIE

METOJUYECKHUE MATEPHAJIBI JJIST YUYUTEJSA

HU®POBLIE OBPA3OBATEJILHbIE PECYPCBHI 1 PECYPCBI CETH MHTEPHET
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