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IHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsieTCS OAHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT HU3YUYCHUC JPYTUX JUCHUIIIINH, KaK €CTCCTBCHHO-HAYYHOI'0, TaK U T'YMaHHUTApHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO I MPOJOJIKEHUsT 00pa30BaHMsI U B TIOBCEAHEBHOM KU3HHU.
PasButne y oOyuaromuxcs Hay4yHBIX [PEICTaBICHUH O MPOUCXOXKIEHUH U CYHIHOCTH
anrebpandecknx abCTpakiuii, crmocobe OTpakeHHs MaTEeMAaTHUYECKON HayKoW sIBIEHUH U
MPOIIECCOB B TPUPOAEC M OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHUHM U B TPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHSI M KayeCTB
MBIIICHUS, HEOOXOIUMBIX IS aJaNnTallii B COBPEMEHHOM HH(poBoM obrmiecTBe. M3yuenue
anreOpsl o0ecrieurnBaeT pa3BUTHE YMEHUS HA0II01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTH MBIIIJICHUA, CIIOCOOHOCTH APTYMCHTUPOBAHHO 000CHOBBIBAaTh CBOU
JEUCTBHSI U BBIBOJIBI, (OPMYITUPOBATh yTBEpkAeHHsI. OCBOCHUE Kypca anreOpsl oOecrieunBaeT
Pa3BUTHE JIOTHYCCKOI'O MBIIIJICHUA O6yanOHH/IXCﬂZ OHM HCHOJB3YIOT IOCAYKTUBHBIC U
WHAYKTUBHBIE PACCYXACHUS, 00OOIIeHHEe M KOHKPETH3aIUIo, a0CTparipoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mnpeamnosiaracT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JACSITEIBHOCTH
oOyyaromuxcs, IMOITOMY CaMOCTOSITEIbHOE pELIeHHWEe 3ajad  SBJSIETCS — peaiau3anueit
ACATCIIBHOCTHOT'O IIPHUHIIHIIA 06yquI/15{.

B crtpykrype mporpammbl ydeOHOro Kypca «Aunrebpa» Uis OCHOBHOTO OOIIEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METOnn4Yeckne TuHuA: «Yucma u
BBIYHCTICHUSY, «AJNreOpandecKkue BBIPAKEHUS», «YPaBHEHHUS U HEPABEHCTBa», «DyHKIUNY.
Ka>1<11a$1 M3 OTUX COACPKATCIBbHO-METOAUYCCKUX JIMHAN Pa3sBUBACTCA HA MNPOTAKCHUU TpéX JICT
M3YyYEeHHS Kypca, B3aUMOJICHUCTBYS C APYTUMU €ro JHHUIMH. B Xo/e u3yueHus yaeOHOTO Kypca
O6y‘-IaI-OHII/IMC$I MPUXOOUTCA JIOTHYCCKH PACCYXKAaTh, UCIIOJIb30BATh TeOpeTI/IKO-MHO)I(eCTBeHHBIﬁ
S3bIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOro Kypca « Anredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TIPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMUCA OCHOB YHHMBEPCAJIBHOIO MAaTEeMaTHYECKOIro
s3pika. CoziepKaTeIbHOM M CTPYKTYPHOH OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpa» sBIICTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

CO)ICP)KaHI/Ie JIuHnN «Yucina M BBIYHUCICHUS CIIYKUT OCHOBOH JJIS JIaJ'H)HeI\/'IHIeFO
M3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JOTHUYECKOTO MBIIUICHUS,
CbOpMI/IpOBaHI/IIO YMCHUSA IIO0JB30BATHCA aJITOPUTMAMH, a TAKKEC HpI/IO6peTeHI/HO MPAKTUYCCKUX
HABBIKOB, HEOOXOJIUMBIX ISl TTOBCEIHEBHOUN JXU3HU. Pa3BUTHE TMOHITHS O YHCIE Ha YPOBHE
OCHOBHOTO 00IIero 00pa30BaHHUs CBS3aHO C PAIMOHATBHBIMH M UPPANMOHAIHHBIMH YHCIAMH,
(dbopMHpOBaHUEM MPEICTABICHUNA O NEHCTBUTENLHOM YHMCIe. 3aBeplIeHHEe OCBOCHMS UYMCIIOBON
JIMHUW OTHECEHO K CpeHeMy o01eMy 00pa30BaHHUIO.

Copmepxanue JByX anreOpandeckux JIUHHA — «AnreOpanyecKkue BBIPAXKCHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHUIO y  0OydYaroImIUXCs
MaTEeMaTHYECKOTO amnmapara, HEOOXOAMMOTO M pelIeHUS 3aJad MaTEeMaTHKH, CMEXKHBIX
MIPEMETOB M MPAKTHKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIIEro oopa3oBaHuUs
yu4eOHBIH  MaTepuan TPYONHPYeTCs BOKPYT  pPallMOHANBHBIX  BBIpaKEeHHW.  Anredpa
ACMOHCTPHUPYET 3HAUCHUEC MATEMATUKN KaK SA3bIKA IJId IMOCTPOCHUA MATCMATHUYCCKUX MOHeHefI,
OTHCaHUs TIPOIECCOB U SBIEHUN pearapbHOro Mupa. B 3amaum oOydeHus: anredpe BXOIAT TaKxKe
HaﬂbHeﬁHlee Pa3BUTHE AJITOPUTMHUYCCKOI0 MBIIIJICHUS, HCO6X0)II/IMOFO, B YaCTHOCTH, IJIA
OCBOEHHUSI Kypca HWHPOPMATHKH, ¥ OBJIAJICHUE HABBIKAMH JEAYKTUBHBIX PacCyXICHUH.
[IpeobpazoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHMSI, CTIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUECTRBY.

Conepxxanne  GyHKIHOHATHHO-TpaUUECKON  JUHWUW  HAIEJIEHO Ha  TOJy4YEHHUE
00yJaroIuMuUCs 3HAHUM 0 QYHKIMIX KaK BayKHEHIIeH MaTeMaTUYeCKON MOAENH NI OMUCAHUS
W HCCIICZIOBaHUS Pa3HOOOPA3HBIX TPOIECCOB M SIBJICHWN B Tpupojae u obOmiecte. M3yueHue
MaTepuaiga CHOCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIONb30BaTh pPa3IUYHbIC



BbIpa3UTENbHbIE CPEACTBA S3bIKa MAaTEMAaTUKU — CJIOBECHBbIE, CHUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHHUE MIPECTABICHUN O POJIM MAaTEMAaTHUKH B Pa3BUTHUHU [WBUIIH3AINN
U KyJBTYPHIL.

CormacHo yueOHOMY TUIaHy B 7-9 Kjaccax H3y4aeTcsi y4deOHBIM Kypc «Aunredpay,
KOTOPBII BKJIIOYAET CIIEAYIOIINE OCHOBHBIE DPa3liesibl cojepkaHus: «Yuciaa W BBIYUCICHUS,
«AnredpanuecKue BRIPAKCHHS», « Y paBHEHHS U HEPABCHCTBAY, «DyHKIINM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 dacos: B 7 kiacce — 102 gaca (3
yaca B Hezento), B 8 kiacce — 102 gaca (3 ygaca B Hegemo), B 9 kimacce — 102 gaca (3 gaca B
HEJIETTIO).

B3AMMOCBS3b C IIPOTPAMMOM BOCIIUTAHUS

e licniosib30BaHME BOCTIUTATENHHBIX BOBMOXKHOCTEH coziepkaHus yueOHOTo mpeaMeTa ( Kypca)
st GopMHUPOBaHUS y 00yUaIOIIUXCS TPATUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX LIEHHOCTEH uepe3 noJ00p COOTBETCTBYIONIUX 3ajay AJIsl peIIeHUs,
NpOOJIEMHBIX CUTyallui It 00CYKJIEHHS B KJIacCe;

e BHIOOpP U HCIIOJI30BAHKE HA YPOKaX METOJ0B, METO/IUK, TEXHOJIOT M, OKa3bIBAIOLIUX
BOCIIUTATEIbHOE BO3/IEHCTBHE HA IMYHOCTh B COOTBETCTBUU C BOCIIUTATEIIbHBIM UEAJIOM,
LIeJIbIO0 U 3a/1a4aMH BOCIIUTaHUS;
® [IPUBJICYEHNE BHUMAHUS 00Yy4arOIUXCs K IEHHOCTHOMY aclleKTy M3y4aeMbIX Ha yPOKax
SBJICHU, OPTaHU3AIMIO UX pabOTHI C MOyyaeMoil Ha ypOKe COLMAIbHO 3HAYMMOM
uHpopManuel — THUIIMUPOBAHUE €€ 00CYKIEHHUs, BBICKa3bIBaHHsI 00YYaIOLIMMUCS CBOETO
MHEHHUS 110 €€ MOBOJLYy, BEIPAOOTKH CBOETO K HEl OTHOIICHUS;

® JIEMOHCTpAIMI0 00y4alOIUMCSl IPUMEPOB OTBETCTBEHHOIO, TPaXk/1aHCKOIO IOBEIEHUS,
HPOSIBJIIEHUS YEJIOBEKOIIO0MS U J0OPOCEPIEYHOCTH, Yepe3 Mo 100p COOTBETCTBYIOIINX TEKCTOB
IUTSL 9TEHHUSI, 337124 ISl peIIeHUs, TPOOJIEMHBIX CUTYAIMH JUIsi 00CYK/ICHUS B KJIacce,

e [IPUMEHEHNE Ha YPOKaX MHTEPAKTUBHBIX (POPM pabOThI ¢ 00YHAIOIUMHUCS: HHTEIUIEKTYaIbHBIX
UTP, CTUMYJIMPYIOLINX TO3HABATEbHYI0O MOTHBALIMIO 00YYarOMUXCs, AUJAKTHUECKOTO TeaTpa,
IJle MOTy4EeHHbIE Ha YPOKE 3HAHUSA OOBIIPHIBAIOTCS B TEATPAIbHBIX MOCTAHOBKAX, JUCKYCCHH,
KOTOpBIE JJAIOT 00Yy4aIOUIMMCs BO3MOXKHOCTh IPHOOPECTH OTBIT BECHUS KOHCTPYKTUBHOTO
JMajora, rpynnoBoil paboTel UM paboThI B Mapax, KOTOPbIE y4aT 00yyaroIuxcs KOMaH IHON
paboTe ¥ B3aMMOJEHUCTBUIO C IPYTUMHU 00yYalOIUMHUCS;

® VUHHUIMMPOBAHUE U TOJJICPIKKY HCCIEI0BATENBCKOM IEATEIFHOCTH 00YJaIONINXCsl B® paMKax
peanu3aly MU UHIAMBUYaJIbHBIX U TPYIIOBBIX UCCIEI0BATENbCKUX MPOEKTOB, YTO AACT
00y4aroImuMcsi BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEHICHHUST TEOPETHIECKOM
po0JIeMbl, HaBbIK T'eHepupoBaHus U 4 opopMiIeHHsT COOCTBEHHBIX MJI€H, HABBIK YBAXKUTEIBHOTO
OTHOILIEHUS K Yy’KUM HeIM, OPOPMIIEHHBIM B paboTax IpyruX UCCleoBaTeNei, HaBbIK
nyOIMYHOTO BBICTYIUICHUS Iepes ay IUTOpUEeH, apryMEHTUPOBAHUS U OTCTaWBaHUs CBOEH TOUKU
3peHusl.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BbIYUCICHUA

Jlpobu OOBIKHOBEHHBIE U JECATHUYHBIE, MEPEXo] OT OJHOM (opMbl 3amucu Ipodeil K
npyroi. [loHsATHE panMOHANBHOIO YMCIIA, 3alUCh, CPABHEHUE, YIIOPAIOUYMBAHUE PAallMOHAIBHBIX
yrcen. Apudmernyeckue AeWCTBUS C pallMOHANIBHBIMU 4Kciaamu. Pemienue 3amgad u3 peanbHON
MPaKTUKU Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM TOKa3aTesieM: ONpejelieHue, MpeoOpa3oBaHNe BhIpAKEHUN Ha
OCHOBE OIpEJIECHHUs, 3aMuCh OONbIINX Yncel. [IpomenTsl, 3anuch MPOIEHTOB B BUJE IpoOU U
npobu B BUJE MpoLeHTOB. Tpu OCHOBHBIE 3a7jaud Ha MPOLIEHTHI, pEUIeHUE 33/]a4 U3 peajbHOU
IIPAKTHKH.

[IpuMeHeHne IPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATYPAIbHBIX YHCEIL.

PeasibHbIE 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi U 0OpaTHasi IpOINOPLUOHATBHOCTH.

AJiredpanyeckue BbIPaKeHUs!

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHON. JloIyCTUMBIC 3HA4YECHMS
nepeMeHHbIX. [IpeicTraBieHue 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BHIE (POPMYJIBL
Brruucnenus no gpopmynam. [IpeobpazoBanre OyKBEHHBIX BbIpAaXKEHUI, TOXKAECTBEHHO paBHBIC
BBIpAYKEHUS, MIPpaBUa MPeoOpa3oBaHUsl CYMM M IIPOU3BENIEHUH, MpaBUiia PaCKPBITUS CKOOOK U
NIPUBE/ICHUS TOJJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYpaJbHBIM MOKA3aTEJIEM.

OpnowneHsl 1 MHOrowIieHbl. CTeneHb MHOrowieHa. CliojkeHue, BBIUNTaHUE, YMHOKEHUE
MHOTOWIEHOB. POpMyJbl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opMyna pasHOCTH KBagpaToB. Pa3noskeHre MHOIOYICHOB HA MHOKUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOPeHb YpaBHEHUS, MpaBUia NMpeoOpa3oBaHMs ypaBHEHHUs, PAaBHOCHIBHOCTh
YpaBHEHUH.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIIO KOPHEH JIMHEWHOIO YpaBHEHUS,
pelnieHue JIMHEWHBIX ypaBHeHMI. CoOCTaBJlIeHME YpPaBHEHHMHM 10 YCIOBHIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPaBHEHUM.

JluneitHoe ypaBHeHME C JBYMsI IEpeMEHHBIMHU U ero rpapuk. Cucrema ABYX JMHEHHBIX
YpaBHEHUH C JBYMs MEpeMEHHbIMH. PelieHue cucreM ypaBHEHHH CHOCOOOM IOJICTAHOBKH.
[IpuMmeps! penieHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIBI CUCTEM YPABHEHUH.

DOyHKUUH

Koopnnnara Toukm Ha mnpsMod. YUucnoBele NpOMeEXyTKH. PaccrosiHme mexnmy AByMs
TOYKaMHU KOOPAWHATHOU IIPSMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca W opauHaTa TOYKU Ha
KoopAnHaTHOM miockocTH. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukon
peasnibHbIX 3aBUcHMOcTed. Ilonatue ¢yHkuuu. I'papuk ¢ysknuu. CBoHcCTBAa (QYHKIMMA.
Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dynkumu y = |x|. I'padudeckoe pereHne TMHEHHBIX
YpPaBHEHUH U CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yucsia v BIYMCIECHUAS

KBagparueiii kopenb u3 uucina. [lorsitue 00 wuppanmoHanbHOM uyucie. JlecsTuanbie
MpUOIIKEHUsT UPPAIMOHATBHBIX uncen. CBoiicTBa apuMETUYECKUX KBAJPAaTHBIX KOPHEH U HX
MpUMEHEHNE K TMPeoOpa30BaHUIO YHCIIOBBIX BHIPAKCHWA M BBIYMCICHUAM. J[eMCTBUTEIBHBIC
YHUCIa.

Crenens ¢ 1eNbIM MOKa3aTesneM 1 €€ cBoiicTBa. CTaHgapTHaA 3alKCh YUCIa.

Auredpanyeckune BbIpasKeHUs



KBanpaTHblil TpEXUIIEH, pa3IoKEHUE KBAPAaTHOIO TPEXUIEHAa HA MHOKUTEIIN.

Anrebpanyeckass JpoOb. OcCHOBHOE CBOWCTBO anredpamdeckoid npodu. CroxeHwue,
BbIUMTAHUE, YMHOXKEHHUE, JAeJeHue anreOpandeckux ApoOeil. ParroHanbHble BBIpaXEHUS M UX
npeobpazoBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KopHed KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUH, CBOJAIIMXCA K JMHEHHBIM M KBajapaTtHeIM. [Ipocteiimmme npoOHO-
paloHaibHble YpaBHEHUS.

I'paduueckas MHTEpIIpeTalusl YpaBHEHUH C JBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YpaBHEHUN C JBYMs IepeMEHHbIMU. lIpuMepbl pemeHuss CUCTEM HENMHEWHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucioBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBeHCTBA C OJHOM mepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHOM.

DOyHKUUHA

[Tonsatue ¢ynkumu. OONACTh ONpeneNeHuss 1 MHOXKECTBO 3HaueHUH QyHKIuH. CrocoOs!
3a1aHus QYHKIIHI.

I'padux Qynkuun. Yrenue cBodcTB (yHKimu mo e€ rpaduky. IIpumeps! rpadukon
GyHKIUH, OTpa)arouX peaabHbIe MIPOLECCHI.

@DyHKIMH, ONHMCHIBAIOIIME NPSIMYI0 M OOpaTHYIO MPOMNOPIMOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. Oynxuan y = x2, y = x3, y = \Vx, y=|x|. ['padudeckoe pemenne ypaBHeHHiT 1 CHCTEM
YPaBHEHUH.

9 KJIACC

Yucsia v BbIYUCTICHUSA

ParponanbpHble yucia, UppalMOHANIbHbIE YHCIA, KOHEUYHbIE U OCCKOHEUHBIEC ECATHUYHBIC
npobu. MHOXKECTBO JeMCTBUTEIbHBIX YHWCEN, ACHCTBUTENbHBIE YHCIa KaKk OECKOHEUHbIe
JIecATUYHble  JApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JEWCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHHE ACUCTBUTEIBHBIX YHMCElN, apu(MeTHUeCKue ACUCTBUS C JCHCTBUTEIbHBIMU
YHUCIIAMH.

PazMepbl OOBEKTOB OKPYKAIOLIETO MHpPA, JIUTEIBHOCTH IMPOLECCOB B OKPYXKAIOIIEM
MHpeE.

[TpubnmxEHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh NpHUOMIKeHHs. OKpyrieHHe YHCEll.
[Ipuknka 1 OLleHKa pe3yJIbTaTOB BBIYUCICHH.

YpaBHeHHS U HEPABEHCTBA

JInneiinoe ypaBHeHue. PemieHne ypaBHeHNH, CBOIAIINXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUM TpETbed M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHeHHMH.  PemeHwe  TEKCTOBBIX — 3ajad
anreOpandeckuM METOIOM.

VYpaBHeHHe C JOBYMsI MEpPEMEHHBIMH U ero rpaduk. PemieHue cucreM IBYX JHMHEHHBIX
YPaBHEHUN C IByMs IIEpEeMEHHbIMU. PellleHHe cucTeM ABYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEeHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas MHTEpHpeTanusi CUCTEMbl ypaBHEHUH ¢
JBYMS [IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOU. PelieHue cucTteM JIMHEHHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHoOU. KBanpaTtHole HepaBeHcTBa. ['paduueckas mHTEepmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMH.

DOyHKUUHA

KBampatnunas ¢ysknus, e€ rpaduk u cBoiictBa. [lapaborna, KOOpAMHATHI BEPIIUHBI
nmapaboJIbl, OCh CHMMETPHUH TTapaldoIThl.

I'paduku Gynxmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| i ux cBoiicrBa.

YucsioBbIe M0CJIE0BATEIbHOCTH U IIPOTPeCcCHU

[loHsiTHE YMCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmynoit u GopMyIIon n-TO YJIeHA.

Apudmerndeckass W reomerpuueckas — mporpeccur.  Dopmynsl  n-ro  uJeHa
apu(MeTnyecKoi 1 reoOMeTpUUYECKOI MPOTrPECCHii, CyMMBbI IEPBBIX 71 YJICHOB.

N300paxeHne YiIeHOB apHU(PMETHUECKON M TeOMETPUYECKOW MpOrpeccHii TOYKaMu Ha
KOOPJAWHATHOW TIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIBHBIN POCT. CI0KHBIE MPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaTbl OCBOCHHS MpOrpamMMmbl ydeOHOro Kypca «Aunredpa»
XapaKTepU3yIOTCSL:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBIEHUEM MHTEpeca K IMpOLUIOMY M HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHMSM POCCHUMCKMX MAaT€MAaTHKOB U POCCHUHCKON
MaTEMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHMIO 3TUX JAOCTH)KEHUHN B IPYIMX HayKaX MU IMPHUKIAIHBIX
chepax;

2) rpakIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEM TIpa)<IaHWHA M peaju3aluyd €ero Impas,
NPEJCTAaBJICHUEM O MAaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIIGHUH, MpOLETyp TPakJIaHCKOTo oOIiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO STHYECKUX MPOOJeM, CBS3aHHBIX C MPAKTHUYECKHUM MPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHHEM BaKHOCTH MOPATIbHO-3THUECKUX MPUHLIUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4YeCKOU
HaNpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTU MaTEMaTUYECKOro 0O0pa3oBaHMsl HAa MPOTSHKEHUM BCEH
KHU3HU 711 YCIEIIHON MPOQecCHOHANBHOMN eATEeIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHUEM MHIMBHIYaJbHOHM TpaeKTOpUHM OOpa3oBaHHS U
KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUECKOMY BOCHIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUN, YMEHHUIO BHJIETh MaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NO3HAHHUS:

OpUEHTAllMeW B JIEATEIbHOCTU HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpeACTaBICHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS 4YellOBeKa, MPHPOJbl MU 0OIIecTBa, NOHUMaHHUEM
MaTeMaTHYeCKOl HayKu Kak c@epbl 4YeIOBEUECKOMl MAesITeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HaYUMOCTH JUIsl Pa3BUTHUS LUBUIN3ALUH, OBJIAJICHUEM SI3bIKOM MaTEMAaTUKH U MaTEMaTHYECKON
KyJIbTYpOH KaK CpeICTBOM TIIO3HAHHUS MHpa, OBJAJEHHUEM TMPOCTEHIIMMH HaBbIKaMU
UCCIJIEI0BATEIBCKON NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE  KYJIbTYPbI  3A0POBb U
3MOLMOHAJILHOIO 0JIArOnoIy4us:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYeCKHE 3HAaHUS B MHTEpecax CBOEro 370pOBbs,
BEJICHUS 3[I0POBOTO 00pasa *KM3HU (37J0pOBOE NMUTaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATHHA U
OTIbIXa, peryispHas (Qusuueckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu,
MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

OpHEHTallel Ha MPUMEHEHHE MaTeMaTWYeCKHX 3HaHWUN JUIs pelieHus 3afad B 00JacTH
COXPAaHHOCTH OKpYy Karollel cpeiabl, IUIaHUPOBAHMSI MOCTYNKOB M OLEHKH HMX BO3MOMHBIX
MOCJIEICTBUM Ul OKpY’Kalolleld Cpeibl, OCO3HAaHHEM IJI00AIBbHOTO XapaKTepa 3KOJOTMYECKHX
mpoOJIeM U yTeH UX PEIICHHUS;

8) aganTanus K N3MEHSIOIMMCS YCIOBHAM COLMATBHON U PUPOAHOI Cpelbl:

TOTOBHOCTBIO K JIEHCTBHUSM B YCJIOBMSIX HEONPEEIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pE3 NMPAKTHUECKYIO JEATEIBHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y JPYIHX
JoJell, mpuoOpeTaTh B COBMECTHOW JEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIIBITA IPYTHX;



HE00X0IMMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie HOpMYyTUpOBaTh UICH,
MOHSTHS, TUMOTE3bl 00 0OBEKTAaX M SIBICHUSAX, B TOM UHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYalUIO, BOCIHPUHHUMATh CTPECCOBYIO
CUTyallUl0 KaK BbI30B, TpeOyrOIMH KOHTpMEp, KOPPEKTHPOBATh IMPUHUMAaeMble pELICHUS U
necTBus, GopMyIMpOBaTH U OLEHUBATh PUCKU U TIOCIEACTBUSA, (GOPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIbTATbI

ITo3naBaTe/IbHBIE YHHBepPCAJIbHbIC YUeOHbIE el CTBUS

Ba3oBble JJoruuyeckue aeiicTBus:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHbBIC MPHU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOLIEHUH MEXAy MOHATUAMH, (HOPMYyIUpPOBaATh ONpPENEIECHUs MOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKALNN, OCHOBAHHS JJIs1 00001IIeHUs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAJIN3a;

BOCIIPHHUMATh, (POPMYyITUpPOBaTh U MPEOOPa3OBBIBATH CYXJICHUS: YTBEpIHUTEIbHbIE U
OTpHIIaTeIbHbIe, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEYHs B aKTax,
JAHHBIX, HAONIOACHUAX W YTBEPKACHUAX, NpeylaraTb KPUTEPUU JUIS BBISABIICHUS
3aKOHOMEPHOCTEH M MPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTelbCTBA MAaTeMaTHYECKUX  YTBEpXKJIEHMH (mpsiMble M OT
IIPOTUBHOTO), IIPOBOJUTH CaMOCTOSITENILHO HECJIOKHBIE  JI0KA3aTeIbCTBA
MaTeMaTHYeCKuX (PAKTOB, BBICTpPAaMBaThb AapryMEHTAIMIO, MPUBOIUTH INPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHHUS;

BbIOUpaTh crmoco0 pelmieHus: yuyeOHOW 3agaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAUIMNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBbie ncciiegoBaTeLCKHue NeliCTBUA:

UCTIONIB30BAaTh  BOMPOCHl  KaK  HCCIICNOBATEIILCKHA ~ MHCTPYMEHT  TIO3HAHMS,
dbopMynupoBath BOTPOCHI, bukcupyromme MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITETTFHO YCTaHABJIMBATH HMCKOMOE H JaHHOe, (HOpPMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOANTH TIO CAaMOCTOSITENIFHO COCTABIIEHHOMY IUIAHY HECIIOKHBIH HSKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICJOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

CaMOCTOSITENTFHO ~ (OopMynTUpOBaTh O00OOIIEHUS ¥  BBIBOABI 1O  pe3yJibTaTam
MPOBeAEHHOTO HAOIIOJCHUSI, UCCIEAOBAaHNUS, OLEHUBATh JOCTOBEPHOCTh MOMYyUEHHBIX
PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

IMPOTrHO3UPOBATE BO3ZMOKHOC PAa3BUTHUC MPOLIECCCA, a TAKIKC BEIABUTATH IMPCATIOTIOKCHUA
0 €ro Pa3BUTHH B HOBBIX yCIIOBUSX.

Pa6ora ¢ undopmanueii:

BBISBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAUMBIX
JUIsl peLeHUs 3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (DOPM IIPE/ICTABICHHUS,

BBIOMpATh (hOpMy MpeCTaBIeHUS HH()OPMAINK 1 WIUTIOCTPUPOBATh PelIaeMble 3a/1aun
CXeMaMH, IMarpaMMaMu, UHOU TpaduKoi U X KOMOMHALIUAMU;



OLIEHMBATh HAAEKHOCTh HHPOPMAIIMH 10 KPUTEPUSM, MPEIIOKEHHBIM yUHUTEIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oOlIeHHs, SICHO, TOYHO, TPaAaMOTHO BBbIpaXKaThb CBOI TOUYKY 3pPEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PELICHUS 3a/1a4l, KOMMEHTUPOBATh
MOJTyYEHHBINH pe3yJIbTaT;

B X0/ 00CYX/IeHHsI 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3blBaTh UJEH, HAIEJIEHHbIE Ha TIOUCK pELICHHUS,
COIIOCTAaBNIATh CBOM CYXAEHUS C CYXICHMAMU JApPYIMX YYacTHUKOB JIMAJIOra,
OOHapy>KUBaTh PazIMuUe U CXOJCTBO TMO3UINHA, B KOPPEKTHOH PopMe POopMyITHpOBATH
pasHorIacHsi, CBOM BO3PAXKECHHUS;

NPECTaBIATh PE3yIbTAaThl PEIICHUs 3a/1a4M, SKCIEPUMEHTA, HCCIIeI0OBaHUs, IPOCKTa,
CaMOCTOSITETIFHO BBIOMpATh (opMaT BBICTYIUICHHMSI ¢ Y4€TOM 3ajady Mpe3eHTAlUd U
0COOEHHOCTEH ayTUTOPUH;

MOHMMAaTh U MCMOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOM U MHAMBUAYaIbHON pabOThI
IIPY PELICeHNH Y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

IIPUHUMATh LI€JIb COBMECTHOMN JI€ATENBHOCTH, IUIAHUPOBATh OPTaHMU3ALIMI0 COBMECTHOMN
paloThl, pacnpeAensaTb BuAbl padOT, OroBapuBaThcs, O00CYXIaTh IPOLECC U
pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIMMNOBBIX (opmax paboTel (0OcyxaeHHs, OOMEH MHEHUSIMH,
MO3rOBBI€ IITYPMBI U JIPYTHE), BBIIOJHITH CBOK 4YacTb pabOThl M KOOPAMHUPOBATH
CBOM JICHCTBUS C JIPYTMMH YJI€HAMHM KOMaH[bl, OLICHHBATh KaueCTBO CBOEr0 BKJIaJa B
001K MPOIYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOJCHCTBUS.

PeryasiTuBHble yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUSA
Camoopranu3amnus:

CaMOCTOSITEJIbHO COCTABIJIATh IUIAH, AITOPUTM pELIeHMs 3ajauyd (WIM €ro 4acTb),
BbIOMpaTh CIOCOO pelIeHuss C y4E€TOM HMEIOUIMXCS PECYypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaThb U KOPPEKTHPOBATh BapHUaHThl PEIICHUN C YYETOM
HOBOW MH(OpMaIUH.

CﬂMOKOHTpOJ’Ib, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IpoLecca M pe3yIbTaTa PEeLICHUs
MaTeMaTUYECKOH 3a7aun;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbH IIPU PELICHUU 3a1a4d, BHOCHUTH
KOPPEKTUBHI B JIESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HaWJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjIbTaTa JIEATEIbHOCTH IIOCTABJICHHON LEIHU U YCIIOBHUSAM,
OOBSICHATh NPUYMHBI JTOCTHKEHUS WIM HEAOCTWXKEHMs LEeJIH, HaXOAWUTh OIIUOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydeHus B 7 Kjacce OOYYArOIIMNCS TONYYHT CIEAYIONUE MPEIMETHBIC
pE3yNIbTaTHI:

Yucaa v BbIYUCIEHUSA

BoimonusaTe, coueras yCTHbIE U NMHCbMEHHBIE MPHEMBI, apupMeTHUYecKue JEeHCTBUS C
pallMOHAJIbHBIMHA YUCIIAMHU.

HaxoauTh 3HaueHus YHCIOBBIX BBIPAKEHUN, MPUMEHSTH Pa3HOOOpa3HbIe CIOCOOBI U
NpUEMBl BBIUMCICHMSI 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJEp)KAIMX OOBIKHOBEHHBIE U
JECSITUYHBIEC TPOOH.



Ilepexoauts OT OHOM (HOPMBI 3aMUCH YHCEN K ApYroil (mpeodpa3oBbIBaTh JACCATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECSITHMYHYIO, B YAacCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB).

CpaBHMBAaTh ¥ yNOPAAOYNBATH PAIHOHAIBHBIE YHCTIA.

OxpyrJsTh uncIa.

BbINOMHATE MPUKUAKY U OLICHKY pe3ysibTaTa BBIYMCIEHHUH, OLIEHKY 3HAUE€HUN YHCIIOBBIX
BBIPAKEHUI. BBINIOIHATE AEMCTBUS CO CTENIEHSIMHU C HATYPAJIbHBIMU I10KA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JETUMOCTH, Pa3I0KEHNE HA MHOKUTEIN HAaTYpaIbHbIX YUCE.

Pemars npakTHKO-OpUEHTUPOBAHHBIE 3aJauyd, CBSI3aHHBIE C OTHOILIEHUEM BEJIWYMH,
MIPONOPIUOHAIIBHOCTBIO BEJIMYUH, ITPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIBTATH PELICHUS 3a4a4
C y4€TOM OTpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU pacCMaTpUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHUs!

Hcnonb30Bath anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOTr0 MaTepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSIX MEPEMEHHBIX.

BoinonHATe peobpazoBaHus LENOr0 BhIPaXKEHHs] B MHOTOWIEH MPHUBEACHUEM MOI0OHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIEH,
IPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcCy1ecTBIIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C IOMOIIBK) BBIHECEHUS 3a
CKOOKH OOIIEero MHOXHUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs: (HOpMyJ COKpaiéHHOTro
YMHO>KEHUS.

[TpumensaTh mnpeoOpa3oBaHMs MHOTOWICHOB Ui pPELICHUS pa3IM4yHbIX 3a7ad M3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM NMPAKTUKH.

Hcnonb30BaTh CBONCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeIIMH Ul IpeoOpa3oBaHuUs
BBIpAKEHU.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHMS C OJAHOW NEPEMEHHOM, NMPUMEHsSA MpPaBWIA MEpexona OT
UCXOQHOIO YpaBHEHHUS K DPABHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YpaBHEHHS.

[TpumeHsTH rpaduyeckre METObl P PeIICHUH JTUHEHHBIX YPaBHEHUH U UX CHCTEM.

[TonOupath mpUMepsI Map YKce, IBISIOMUXCS PEIIeHHEM JUHEHHOTO YPaBHEHUS C IByMs
[IEPEMEHHBIMHU.

CtpouTs B KOODAMHATHON IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHUS C JIByMs
MIEPEMEHHBIMH, MOJIB3YsCh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemarp cucrteMbl IBYX JIMHEHHBIX ypaBHEHUH C JABYMs IE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyuecKu.

CocTaBiATh M pelaTh JUHEHHOE ypAaBHEHUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUH IO
YCIOBUIO 3aJa4yM, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M I1OJTYYEHHBIN
pe3yJIbTar.

DOyHKUUH

N3o0paxath Ha KOOPAWMHATHOW TMPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, Jy4H, OTpPE3KH, WHTEpBaJIbl, 3alUChIBaTh 4YHCIOBBIE IIPOMEXYTKH Ha
anreOpandeckoMm sI3bIKE.

OTmeuaTe B KOOPAMHATHOM IJIOCKOCTH TOYKHM [0 3aJaHHBIM KOOpJIWHATaM, CTPOUTh
rpaduku muHeHHbIX QyHKIMHA. CTpouTh rpaduk QyHKINU y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMNA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb, IPOWU3BOJMUTEIBHOCTh, BpEMS,
00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH M0 3HAYSHUIO €€ apryMeHTa.



[Tonumath rpaduueckuii crnocod MpeCcTaBiIeHUs U aHalu3a MH(OpMaIUK, U3BJIEKaTh U
MHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPadUKOB PEeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenus B 8 kJjiacce OOydaroIMHCS MOJYYHT CJEIYyIOIIUEe MpeAMETHbIE
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonb30BaTh HayalbHbIE MPEJCTaBICHUS O MHOXECTBE JACUCTBUTENBHBIX YHMCEN IJIf
CpaBHEHMs, OKPYIJIEHHUS M BBIYUCICHHN, M300paxkaTh JCHCTBHUTENbHbIE YHCIa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOM.

[TpumeHsATh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOPHHM, UCIIOJIB3YS IPU HEOOXOIUMOCTH KaJIbKYJISTOP, BHIIOIHATH PpeoOpa3oBaHUs BhIPAKECHUH,
CoJIepKalIuX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonw3oBath 3amucu OOJBIIMX W MajbIX YHCEN C TOMOIIBIO JIECATUYHBIX IpoOed
crenenel yucna 10.

AJiredpanyeckue BbIPaKeHUs

[IpyuMeHATh TMOHATHE CTENEHUM C LEJNbIM IOKa3aTeleM, BBIOIHATH MpeoOpa3oBaHUs
BBIPAYKEHUI, CoiepKaIIMX CTENIEHU C LIEJIbIM [TOKa3aTeIeM.

BBINONHATE TOXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXXEHWH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U aJireOpandecKiuMH IpOOsMU.

PacknaapiBaTh KBasipaTHBIN TPEXUYIIEH HA MHOXKUTEIH.

[IpumensiTb mpeoOpa3oBaHusl BBIPAXKEHUN JJIs  pEIICHUS pa3IMYHBIX 3a1ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON NPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeiHbIE, KBapaTHbIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHMS, CBOASILIUECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMS NI€PEMEHHBIMH.

IIpoBoauTh MpOCTENIINE UCCIEOBAHNS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHCIE C
MIPUMEHEHHEM Tpa@UuecKux IMpeacTaBieHuil (ycTaHaBiIMBaTh, HMEET JIM YpaBHEHHE WU
crcTeMa ypaBHEHHUH pelieHHs, €Clii UIMEET, TO CKOJIBKO, U IIpoyee).

[lepexonuTe OT ciioBecHOW (HOPMYJIHUPOBKM 3adauu K e€ anredpandeckol MoJeIu ¢
IIOMOULIbI0 COCTABJICHUS YpaBHEHMsI WJIM CHCTEMbl YypaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBHH C KOHTEKCTOM 33/1a4yl TIOJYyYEHHBIN pe3yJIbTarT.

IIpMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLIEHKH, PEIIATh JINHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM W HUX CHCTEMbl, JaBaThb TIpadUUYECKyl0 HIUIIOCTPAIIIO
MHO’KECTBA PELLIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[loHumaTh ¥  HCHONB30BaTh  (DYHKIMOHAIBHBIE TMOHATUS M SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHs), OINpEAeNsATh 3HadeHHe (QYHKIMHU IO 3HAYEHHIO apryMEHTa,
OIpEIeNIATh CBOUCTBA (PYHKIIUH 110 €€ TpaduKy.

Crpouts rpaduKu 371€eMEeHTApHBIX PYHKIMNA BUJA!

y=k/x, y =x2,y = x3,y = |x|, y = VX, onuchIBaTh CBOHCTBa YHCIOBOH (YHKIMH IO €&
rpaduky.

K koniy oOyuenus B 9 kJjacce oOydarolMHCsS MOJYYHUT CJEIyIOIUEe MpeAMETHbIC
pE3yJIbTaTHhI:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YIIOPAI0YMBATH PALIMOHAIIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BrimonHATe apudmMeTHueckue AeHCTBHS C pallMOHAIbHBIMU YHCIAMHU, COYETasi YCTHBIE U
MUCbMEHHbBIE TPUEMBI, BBITIOJIHATH BHIYUCICHHSI C HPPALMOHATIBHBIMU YUCIIaMHU.

HaxoauTh 3Hau€HUs CTENEHEN C IEIbIMM N0Ka3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAUECHUS
YHCIIOBBIX BBIPAKECHUH.

OKpyIJsITh JI€HCTBUTENBHBIE 4YMCIIA, BBINOJHATH NPUKHUIKY peE3yJbTaTa BBIUMCIICHHUH,
OLIEHKY YHMCIIOBBIX BBIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA



Pemarp nuHEWHbIE M KBaJApaTHbIE YPAaBHEHMs, YPABHEHUS, CBOIAIIMECS K HUM,
npocTeiiye JpoOHO-palliOHAIbHbBIE YPAaBHEHHUS.

Pemarb cuctemsl ByX JIMHEHHBIX YPaBHEHHMM C IByMsI IEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJTHO YpaBHEHUE HE SIBISIETCS JTMHEHHBIM.

Pemate TekcTOBBIE 3amaud  alreOpandeckMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IBYyMs IEPEMEHHBIMH.

IIpoBoauTh MpOCTENIINE UCCIEOBAHNS YPABHEHUI U CUCTEM YPaBHEHMI, B TOM YHCIE C
MIPUMEHEHHEM Tpa@UuecKux IMpeacTaBieHuil (ycTaHaBiIMBaTh, HMEET JIM YpaBHEHHE WU
crcTeMa ypaBHEHHUH peleHus, eClii UIMEET, TO CKOJIBKO, U IIpoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xkaTh pelIeHHe
HEPABEHCTB HA YKMCIOBOW MPSIMOM, 3alIMCBHIBATh PEIIEHUE C TIOMOILBIO CUMBOJIOB.

Pemarp cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEpPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCIOBOW MPSMOI,
3aMKChIBaTh PEHICHUE C TTIOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH PA3IMUHBIX 3ajad.

DOyHKUUHA

PacrniozHaBaTh QyHKIUHN U3YYEHHBIX BHJIOB. [I0Ka3pIBaTh CXeMAaTHYECKH PACIIONOKEHHE Ha
KOOPJMHATHOM TJIOCKOCTH TpadukoB GyHKIM Buga: y = kx, y =kx + b, y =k/x, y = ax2 + bx +
¢,y =x3, y=1x y = |x|, B 3aBHCHMOCTH OT 3HaueHHi1 KO>((YHUINEHTOB, ONMUCHIBATH CBOMCTBA
GbyHKIHA.

Ctpouth U M300pakaTh CXEMaTHYECKU TpadUKU KBAaJPATUUHBIX (DYHKIUH, ONUCHIBATH
CBOMCTBA KBaJIpaTUUHBIX (PYHKIUH MO UX rpadukam.

PacniosHaBaTh  KBajpaTuuHyro (QyHKIMIO 10  (opMmyse, TOPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (PYHKIUH U3 peaJbHON KU3HU, PU3UKU, TEOMETPHUH.

YucnoBblie NOCTEI0BATEIBLHOCTH H MPOrPecCHH

Pacrio3naBaTh apuMeTHUECKYI0 U T€OMETPHUUYECKYIO MPOTPECCUU NPHU Pa3HBIX CHOcoOax
3aJlaHusl.

BbINOMHATE BBIUMCIIEHUS C UCHOJIb30BaHUEM (GOpPMYJ N-ro WieHa apu(MeTHYecKol u
reOMETPUUYECKOIN MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N3006paxaTh 4ieHbl MOCIe10BATEIbHOCTH TOUKAaMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemarp 3agaun, cBSA3aHHBIE C YUCIIOBBIMM IOCJIEI0BATENBHOCTSIMY, B TOM YHCIE 3a]adu
W3 peajbHOM XKU3HU (C UCTIONB30BAaHUEM KaTBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
KoJsaun4yecTBo yacoB DJIeKTPOHHbIE
Ne i/ HauMeHoBaHue pa3iesioB U TeM (uudpossbie)
B NMPorpaMMblI Bcero Koﬁﬂ TPOILHbIC Hpaécanecml o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypchl
1 Yucna u BeIunclieHus. PamonanbHbIe 75 1 0 bu6mmoreka [IOK
quclia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckie BhIpaXKEeHUs 27 1 0 Eggg?/ﬁeelﬁsgoorﬁﬁ £415b90
bubnuoreka [{OK
3 VPABHCHHUS! 1 HEPABCHCTBA 20 ! 0 httos://m.edS(]){).ru/7f415b90
bu6mmoreka [JOK
4 Koopaunate! u rpaduku. OyHKIIUU 24 1 0 https:/m.e dS(])_E).ru 7£415b90
bu6mmoreka [JOK
> [osTopenue u 0600menue 6 ! 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME




8 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHBIE
Ne i/ HaumeHnoBaHue pa3iesioB u TeM (ungposBbie)
B NMPorpamMmsblI Bcero KO;ITPOJILHLIe Hpagnmecxu o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
| Uucna u Beruucinenus. KsagpaTHeie KOpHU 15 0 0 Eggg@ﬁeﬁior{fn f417afs
’ Yucia u BerunciaeHus. CTeneHs ¢ HeIbIM 7 0 0 bu6numorexa [JOK
MOKa3aTesneM https://m.edsoo.ru/7f417af8
3 AnreOpandecKue BhIPAKCHHS. 5 1 0 bubnuorexa [HOK
KBanparsseiii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BbIPAXKEHHUS. 15 | 0 bub6nuorexa [IOK
Anrebpanyeckas Jpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 1 0 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 0 0 bubnmoreka [JOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
7 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 0 E:tff;/ﬁeel(c?siorﬁﬁ 41713
Bbu6nuoreka [JOK
8 @ynkuuu. OCHOBHBIE TIOHATHS 5 0 0 https://m.edsoo.ru/7f417af8
bubnnorexa [HOK
? Dymianu. Hucnosrie pynim 0 0 0 httDs://m.edscI)_E).ru/7f417af8
10 [ToBTOpEeHmUe u 06001IeHUE 6 1 0 E§S§7/§e£(§)or5/7 f417afs
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME




9 KJIACC

KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undposbie)
- NpPOrpaMmblI Bceero KoHTposbHBI IpakTHyeckne o0pa3oBaTe/IbHbIE
e padoThl padoThbI pecypeb
Yucaa v BeIUMCIeHUS. [[eiicTBUTEIbHEIC Eubmiorexa HOK
1 ) 9 0 0 https://m.edsoo.ru/7f419d0
qHcaa 8
VYpaBHeHUS 1 HEPABEHCTBA. Y paBHECHUS C bubmmorexa [TOK
2 pash pat 7P 14 1 0 https://m.edsoo.rw/7f419d0
OJTHOM ITepeMEeHHOMN 2
Vpasuenus u HepaBeHcTBa. CHCTEMBI buGmorexa LIOK
3 PABHCHIA I HCPABCHCTEA. LHUCTE 14 1 0 https://m.edsoo.rw/7f419d0
ypaBHEHUI 2
bu6mmoreka [JOK
4 VYpaBHenust u HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d0
8
bu6muoreka 1IOK
5 DyHKIIUN 16 1 0 https://m.edsoo.ru/7f419d0
8
bu6mmoreka [IOK
6 YucoBEIE MOCIIEN0BATEIHLHOCTH 15 1 0 https://m.edsoo.ru/7f419d0
8
IToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIS bubnmorexa LIOK
7 DEFHE, OOODIICHHIE, H 18 1 0 https://m.edsoo.ru/7f419d0
3HAHUH 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




