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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE JPYTHX TUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
NIPOJOHKEHUS 00pa30BaHUS M B TTIOBCEIHEBHON KU3HU. PazBuTne y 00ydaronmxcs
HAyYHBIX TIPEACTABICHUH O TPOUCXOXKICHUM U CYIIHOCTH alreOpamuecKux
abcTpakiuii, cnocode OTpakeHUs MATEMaTUIECKOW HAYKOH SIBICHUI U MPOIIECCOB
B MPUPOJEC W OOIIECTBE, PO MAaTEMaTHUYECKOrO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX IS a/IalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydenune anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOJIO/AaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHSI M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca alireOpbl 00eCreunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUsS] OO0YyYarolMXCcs: OHM HCIHOJB3YIOT JAEIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUS, 0000LIEHNE U KOHKPETHU3AlNI0, a0CTparupoBaHue u
ananoruto. OOydenwe  aireOpe  MOpeANojiaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00yYEeHHUS.

B ctpykType nporpamMmmsl yueOHOTo Kypca «Anredpay 11 OCHOBHOI'O OOIIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uncna W BBIYUCICHUA», «AJreOpandecKkue BBIPAKCHHS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOICHCTBYS €
IpyrMMH €ro JHHUAMH. B Xoje wu3ydeHuss ydeOHOro Kypca O0Oydarommmcs
MPUXOJUTCS JOTHYECKH PaCCYKAaTh, UCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro sspika. CopepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «Yucia M BBIYMCICHUS» CIYKUT OCHOBOM JJIst
JaNbHENIIer0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIUXCs
JIOTUYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C PAlMOHATBHBIMH M HUPPAMOHATBHBIMU YHCIAMU, (HOPMHUPOBAHUEM
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MPEACTABICHUN O JEHCTBUTEIHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Copeprkanue JBYX anreOpandecKux JMHUN — « Alredpandeckue BhIPaKECHUsD
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYaIOIIUXCS
MaTEMaTUYECKOTo armapara, HeOOXOAMMOTO I PelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHusl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMAaTUKHU KakK s3blKa JUJIst
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJIEH, OIMCAHUS TMPOLUECCOB U  SBJICHUU
peanpHOTO MUpa. B 3a1aun oOydeHus anredpe BXOIT TaKxKe JadbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, JJISI OCBOSHHUS Kypca
uHDOpMATUKUA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCYKJCHUHU.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpa)xKeHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHATbHO-TpaUUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OoOy4aronMMHCs 3HaHUM O (YHKLIMSIX KaK BaKHEHMILEH MaTeMaTUYECKON MOJENH
JUTSI OTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmrectBe. M3yueHue maTepuaa crnocoOCTBYET pa3BUTHIO y 00yJArOITUXCSl yMEHUS
WCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMaTUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKjIaa B (QopmupoBaHue
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTUN LIMBUIU3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY IlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CJIEAYIOIIUE OCHOBHBIC pa3/elibl COJCPIKAHMS:
«Yucna u  BBIYHCICHUS», «AnreOpanueckue BBIPOKEHUS», «YPaBHEHUS U
HEPABEHCTBA», « DyHKIUW.

Ha usyuenue yue6HOro kypca «Anredpa» orBoautcs 306 gacos: B 7 Kjacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezenio), B 9 kmacce
— 102 4gaca (3 gaca B HeACIIO).



COAEPKXAHUE OBYUYEHUA
9 KITACC

Yucaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHBIC APpoOU. MHOXECTBO ACHCTBUTEIBHBIX YHCET, JCHCTBUTEIbHBIC YHCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIECTBUTENIBHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JEWCTBUTEIbHBIMU YU CIIAMH.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpA, AJUTEIBHOCTh MPOILIECCOB B
OKPY’KAIOIIEM MHpE.

[Tpubnmxk€HHOEe 3HAYCHHUE BEIIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyTriieHe
yucell. [Ipuknika u oueHka pe3yabTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHUE. PemeHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPAaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsI MIEpEeMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPNPETALNS CUCTEMBI YPAaBHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduyeckass wuHTEpHpeTalvisi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

OyHKIMNPYHKIUU

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAUHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = x| , u ux
CBONCTBA.

YucnoBele  mociaeAoBaTEIbHOCTUYUHMCIOBBIE  MOCAEI0BATEIbHOCTH M
nporpeccuu



[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHE IIOCIEN0BATEIBHOCTH
peKkyppeHTHO (popMyIoit u hopmyJiol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. Popmyibl N-ro wieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4IeHOB apuPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHHBIM M AKCHOHEHUMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yd4eOHOro Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJCHUN, TPOLIEAYp TPaKJaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEIICHWHM MPaKTHUYECKUX 3a1ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MaTEMaTHYE€CKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEW JKM3HM Uil YCHENIHON MpodeccruoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAILHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHUM, PacCyX JACHHN, YMEHUIO BUICTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAluEe B JIESATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HayKu Kak cdepbl dYernoBeYeCKon
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KyJIbTYpOH KakK CPeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (popMHpoOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOJY YU :

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qu3uueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTalMel Ha MPUMEHEHNE MATEMATHYECKUX 3HAHWUM JUIs pELIEHUS 33134 B
00J1acTU COXPAaHHOCTH OKPYKAIOIICH CPEe/bl, TNIAHUPOBAHMSI TOCTYIKOB M OIICHKU
UX BO3MOXHBIX IMOCJEICTBHI JJI OKPYXKalOLWEN Cpeabl, 0CO3HAHUEM TII100aTbHOrO
XapakTepa dKOJOTHYECKHUX MpoOJieM U IMyTeH X pelieHus;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM CONMAJIbHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y IAPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHCIE
(bopMyIUpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATH
IpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
HOCHEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (OPMYIUPOBATH
ONpENENECHUs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH U  MNpPeoOpa3oOBbIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE W OTpULIATElbHbIE, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npejiaraTb KpUTEPUU AJis BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JieNaTh BBIBOJBlI C MCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pElICHHs, BHIOMpaTh Hauboyiee MNOAXOASAMUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBATh HMCKOMOE U JaHHOe, (OpMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH [0 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE NCCIEA0OBAHKE IO YCTAHOBIIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (hOPMYIMPOBaTH 000OIIEHUSI U BBIBOJIBI [0 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlEcca, a TaKKEe BBIIBUTATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nunpopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M U30BITOUHOCTh WH(MOpMAIUHU, IaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

BBIOWPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (OPM MPEACTABICHHUS;

BBIOMpATh (opMy TMpeACTaBiICHUS WHDOpMAIMM U WILTIOCTPUPOBATH
pelaemMpie 3aJladyd CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTH, WH(OOPMAIMU TIO KPUTEPHUSAM, IPEII0KCHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYKIACHHUA B COOTBCTCTBUU C YCIIOBUAMUA
H 1CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, 'PaMOTHO BBbIpaKaTb CBOIO TOUKY 3pCHUS



B YCTHBIX M MMCHhMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3aJ1a4i, KOMMEHTHPOBATh MOJYyUYEHHBIN pPe3yIbTaT;

B X0J1€ 00CY>KJIeHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aéMOM TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUSIMH JPYTHUX
Y4aCTHUKOB JHaJIora, OOHAPYXUBATh Pa3MYMe W CXOACTBO MO3UIHI, B
KOppeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTUICHHUS
c y4€ToM 3aj1a4 mpe3eHTAllMd U OCOOCHHOCTEH ayAUTOPUU;

MOHUMATh M UCITOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U HHIUBUIYaTbHOM
paboOThI IPU PEIICHUH YYEOHBIX MATEMATHUECKUX 3a]1aY;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00Cy»XaTh MPOLIECC U PE3yabTaT padOThl, 0000IIaTh MHEHUS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBBIX (opmax pabotsl (oOcyxkaeHus, oOMEeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHITH CBOIO YaCTh PaOOTHI
U KOODJAWHHPOBATH CBOW JCHCTBUS C APYTMMH WICHAMH KOMAaH/IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pPEIIEHUs C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN C y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pEeILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA AEATEIBHOCTH ITIOCTABICHHON LIEJIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKCHUSI WU HEIOCTHKEHUS LENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbTATBI



K xoHiy oOyuenus B 9 kjacce oOyYaromIuiicss MONYYHUT CIICTYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

BrimonHITh apudMeTndecKue ASHCTBUS C paIlMOHATBHBIMU YACIIAMU, COYETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPpaAlMOHATIBLHBIMU
YU CJIaMU.

HaxoauTp 3Hau€HUs CTENEHEN ¢ LENBIMU MTOKA3aTEISIMHU U KOPHEH, BBIYUCIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUIA.

OKpyIJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewiats nuHENHbBIE U KBApaTHBIE YPAaBHEHHUS], yPABHEHHUS], CBOJIAILIUECS K HUM,
npocTelime ApoOHO-palMOHATIBHBIE YPABHEHHUS.

Pemiath cuctembl JIBYX JIMHEHMHBIX YpaBHEHUN C JABYMS MEPEMEHHBIMU U
CUCTEMBbI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISICTCS TUHCUHBIM.

Pemate TekcTOBBIE 3a7ayM  ajireOpamvyeckKuM CIoCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM T'paPUUECKUX MPeACTaBICHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPAaBHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pelieHre HePaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlatb  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, W300pa)xaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IUYHBIX 3a71a4.

DOyHKIUU

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacnosoKeHue Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKImi Buga: y = kX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paxXaTh CXeMaTHYECKU TpaUKU KBAJAPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX PYHKIUHI MO UX Tpadukam.

10



Pacno3naBaTh kBagpaTHuHyo (QyHKIUIO 10 (HOopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peadbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCIE10BATEILHOCTH M IPOrPecCUH

Pacnio3HaBaTh apupMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCUU IPU PA3HBIX
crioco0ax 3aJaHusl.

BBINONMHATE  BBIUMCICHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IUIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTUH).

Ne MonayJab (ry1aBa) IIpumepHoe

KOJIU4€eCTBO
4acoB

1 | HepaBenctBa 18

2 | KBagpatnunas ¢yHkiums 19

3 | YpaBHeHUS U cUCTEMbI YPaBHEHHUIA. 26

4 | ApubmMernueckasi ¥ reoMeTpUUIecKasi MPOTPECCHUHU. 18

5 | Crartuctuka v BEpOSTHOCTh 9

6 | UtoroBoe moBTOpEHHE 12

OO1ee KOIMYECTBO YacoB 102

IHOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC
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No Hara Tema ypoka
YPOK | mia | dak
a H T
1. HepaBencrtBa (18u.)

1/1 JleliCTBUTEIBHBIC YHCIIA

2/2 JleiCTBUTEIbHEIC YHCIIa

3/3 OOmme cBOiiCTBa HEPABEHCTB

4/4 OOGmue cBoliCTBa HEPABEHCTB

5/5 CraproBas guarHoctuka. O0uye cBoicTBa HEPABEHCTB

6/6 Pemmennie nuHEMHBIX HEPABEHCTB

717 Pemenue 1MHENHBIX HEPABEHCTB

8/8 Pemmennie nTuHEHBIX HEPABEHCTB

9/9 Petienve cucreM JTMHEIHBIX HEPABEHCTB
10/10 Pemmenne cucrem NTMHEHHBIX HEPABEHCTB
11/11 Pemenune cucrem TMHEHHBIX HEPABEHCTB
12/12 Petienre cucreM JTMHEHHBIX HEPABEHCTB
13/13 Jloka3arenbCcTBO HEPABEHCTB
14/14 Jloka3aTenbCTBO HEPABEHCTB
15/15 UTO 03HAYaET CIOBO «C TOUHOCTHIO»
16/16 UTO 03HAYaET CIOBO «C TOUHOCTBIO»
17/17 [Tepuoauyeckre U HEMEPUOAUIECCKUEC IECATHIHBIC TPOOH
18/18 Konrpoashasi padora Nel«HepaBencTBay

KBagpatuunas ¢gyukuus (194)

1/19 Kaxkyto ¢pyHKIMIO HA3bIBAIOT KBAIPATHUHON

2120 I'padux kBagpaTnyHON PyHKIIUU

3/21 Uccnenosanue kBagpatuunon Gpyukmuu. Hymm dyHkmm,

00J1aCTh OTpeeICHUS
4/22 Uccnenoanue kBagpatnuHoi GpyHkumu. [IpomexyTku
BO3pacTaHus U yObIBaHUs
5/23 I'padux GpyHKINM y=ax>
6/24 CaoiicTa QyHKIUM y=ax? npu a 6onsure Ou mpu a MeHbe 0
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7125 Cnsur rpaduka QyHKIUM y=ax? BJOJIb OCH Y

8/26 Cusur rpaduka QyHKIMU y=ax? BIOJIb OCH X

9/27 Cusur rpaduka QyHKIMU y=ax? BIOJb OCEH KOOPIHUHAT

10/28 I'padux GpyHKIMM y=ax*+Bx-+c. Beruncnenue KoopauHaT
BEPILUHBI

11/29 I'padux GpyHKIMM y= ax>+BX+C U €r0 HCCIEIOBAHUE

12/30 Cxemartnueckoe u3obpaxenue rpapuka QyHKIUN y=ax>+BX+c

13/31 KBanparHbie HepaBeHCTBA

14/32 Pemenue kBaapaTHBIX HEPABEHCTB

15/33 Pemenuie HEMOJHBIX KBaIpaTHBIX HEPABEHCTB

16/34 KBanpaTHble HepaBeHCTBA U X CBOMCTBA

17/35 Metoa uHTEpBaJIOB

18/36 Pemmenne kBaapaTHBIX HEPABEHCTB

19/37 Kourpoabnas padora Ne2«Ksagparuunas GyHKIus»
YpaBHeHHE U CHCTeMbI YPaBHeHHH (264)

1/38 PanmonansHbie 1 UppaIiiOHaIbHBIC BEIPAKCHHS
OO06nacTh onpe/iesICHNs] BhIpaKEHUs

2/39 ToxzaecTBeHHble MpeoOpa3zoBaHUs

3/40 Jloka3aTenbCTBO TOXKIECTB

4/41 Llenpie ypaBHEHUS

5/42 Pemenvie 6ukBanpaTHBIX ypaBHEHUI U YpaBHEHUN 3 CTETICHU

6/43 JIpoOHBIC ypaBHEHHUS

7144 Pewenne qpoOHBIX ypaBHEHHM. AITOPUTM

8/45 Pemenne qpoOHBIX ypaBHEHHIM

9/46 Pelenue 3a1ay ¢ TOMOUIBIO JPOOHBIX BHIPAXKEHHM.
CocraBnenue ApoOHOTO YpaBHEHUS 10 YCIOBHIO 33a9u

10/47 Pemenne 3aay ¢ mOMOIIBIO IPOOHBIX BHIPAKEHUM.
KopHu, He yIOBJIETBOPSIOIINE YCIOBHUIO 33]]a4l

11/48 Pemrenue 3ama4u ¢ moMOIIbIO IPOOHBIX BEIPAKCHUI

12/49 Pemenue 3a1ay ¢ mOMOUIBIO0 JPOOHBIX BBIPAXKEHUI

13/50 Pemenue ypaBHeHuii
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14/51

KonTtpoJuabHas padora Ne3 «PanroHaabHbI€ BBIPAKEHUS.
YpaBHeHUEN

15/52 Cucremsl ypaBHEHHI ¢ 2 TEPEMEHHBIMH

16/53 ['padmyeckuii criocod pemieHus CHCTEM

17/54 Crnioco0 ci10keHus U croco0 IOACTaHOBKU

18/55 Cucremsl ypaBHEHHI ¢ 2 TEpEeMEHHBIMH

19/56 Pemenue 3aa4u ¢ mOMOIIBIO CHCTEM YpaBHEHUM

20/57 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YpPaBHEHHIMA

21/58 I'paduueckoe uccienoBanue ypaBHeHUNH. AJTOPUTM

22/59 ['paduueckoe uccnegoBaHne ypaBHEHUH. Y TOUHEHUE
3HAYECHHUU KOPHS

23/60 ['paduueckoe nucciea0BaHue ypaBHEHUI

24\61 Perienre cucteM ypaBHCHHIA

25\62 CucTembl ypaBHEHU

26\63 Kontpoabnas padora Ned «CructeMbl ypaBHEHUN

4. Apupmernueckas u reomerpuueckas nporpeccun(184)

1\64 YucioBble OCIEN0BATEIBHOCTH

2\65 YucnoBble nocaea0BaTeIbHOCTU. PekkypeHTHas popmyiia

3\66 Apudmernueckas nporpeccus. PasHocTh apudmeTnueckon
nporpeccun. opmyiia n-ro wieHa

A\67 Apudmernueckas nporpeccus.. Haxoxaenue N-ro uieHa

5\68 Apudmernueckas nporpeccus. Popmyia N-ro yieHa

6\69 ApudmeTrueckast mporpeccus.
Haxoxaenue 1-x 4WieHOB POrpeccuu

7\70 CyMMa N nepBbIX YWICHOB apU(PMETUYECKON MPOrPECCUH.
BriBoa ¢popmyJibl

8\71 @®opMysia cyMMBI N MEPBHIX YJIEHOB apu(PMETHIECKOM
nporpeccuu. Beruncnienus no gpopmyse

o\72 CyMMa N mepBBIX WICHOB apr(PMETHIECKON MpOorpeccun

10\73 I'eomerpuueckas nporpeccusi. 3HameHatelsb. Popmya N-ro
qJieHa

11\74 I'eomerpuueckas nporpeccus. Haxoxaenue N-ro wieHa

IrCOM.IIPOTrpeCCUU
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12\75

['eomerpuyeckas nporpeccusi. @opmyiia N-ro ujieHa

13\76 BriBoa (hopMyIibl CyMMBI IEPBBIX N YICHOB T€OMETPUUYECKOM
IPOTPECCUU

14\77 CyMMma nepBbIX N WIEHOB F€OMETPUUYECKON IPOrPECCHH

15\78 [IpocTeie U CIIOKHBIE TPOLICHTHI, MPUMEPHI UX TPUMEHCHUS

16/79 [IpocTeie U coXHBIE TPOIEHTHI. Pacuér mporeHToB mo
0aHKOBCKOMY BKJIaIy

17/80 [IpocTeie U CIOKHBIE TTPOIICHTHI

18/81 KonTpoabnas padora Ne§5 «Apudmernueckas u
reoMeTpuuecKas Mporpeccumy

5. CTaTHCTHKA ¥ BEPOSATHOCTD

1/82 BribopouHnsle nccienoBanus

2/83 Bri0opouHbie uccie1oBaHus

3/84 WnTepBanbsiii psaa. ['mcrorpamma

4/85 HNnTepBanbHbii psaa. [ ucrorpamma

5/86 XapakTepucTuku pazdpoca

6/87 XapakTepucTuku pazdpoca

7/88 XapakTepucTuku pazdpoca

8/89 Craructuyeckoe OlleHUBaHUE U TPOTHO3

9/90 CraTucT4YeCcKOe OIIEHUBAHUE U TTPOTHO3

6.11oBTOpenue(124)

1/91 [TponeHTHI

2192 [IpeoOpazoBaHue BbIpaKECHHIA.

3/93 Bripaxkenus u ux npeoOpa3zoBanue. Paznoxenue Ha
MHO>KHUTEIIH.

4/94 VYpaBHenus (MUHEHBIC U KBaJApaTHBIE, TPOOHO-
palMOHAJIbHBIC).

5/95 VYpaBHeHUd ¢ AByMS IEPEMEHHBIMH.

6/96 HNToroBas KoHTPoOIbHAs padoTa

7197 CucTtembl ypaBHECHUH.

8/98 Hepapenctsa. CucteMbl TUHEWHBIX HEPABEHCTB.

9/99 KBagparneie HepaBeHCTBA.
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10/10 Oynkuun. Koopaunarsl v rpaduku.
0

11/10 ApudmeTrueckas Mporpeccus U reoMeTprudecKas Iporpeccus
1

12/10 Pernrennie TEKCTOBBIX 3a/1a4
2

Hroro:102 .

YYEBHO-METOJUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

1 Maremaruka. AnreOpa: 7-ii kinacc: 0a30BbIi ypoBeHb: y4eOHHK, 7 Kiacc/
Makapserues 10.H., Munaiok H.I'., Hemkos K.U. u apyrue; nox pea. TeaskoBCKOTo
C.A., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemnieHue»

1 Maremaruka. Anrebpa: 8-i1 kiacc: 0a30BbIi YpOBEHb: y4e€OHMK, & Kiacc/
Makapserues 10.H., Munaiok H.I'., Hemkos K.U. u nqpyrue; nox pea. TeaskoBCKOTro
C.A., AxumonepHoe o6mectBo «M3narensctBo «IIpocserieHue

1 Maremaruka. Anrebpa: 9-ii kiacc: 0a30BbIM YpOBEHb: y4ueOHHMK, 9 kiacc/
Makaperues FO.H., Munatok H.I'., HemmkoB K.W. u apyrue; nox pen. TensKoBCKOTro

C.A., AxumonepHoe o6mectBo «M3narenscTBo «IIpocserienues

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA
MeTonnueckoe mocodure K mpeaMeTHOM TUHUN yueOHUKOB 1o anredpe 0. H.
MakapsraeBa, H. I'. Munmiok, K. M. HemkoBa u 1p. Matemartuka. Anredpa 7-9

KJ1accsl. ba3oBbIN ypOBEHB.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. bubmmoreka LIOK
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