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PaGouas nporpamma yuebHoro mpeameta «Anredbpay paspadboTaHa Ha OCHOBE (heepaibHOTO
TOCYIapCTBEHHOTO 00IIe00pa30BaTeIbHOrO CTaHIapTa OCHOBHOTO 00IIero oopa3oBanus (Iist 5-
9 kiaccoB), MpUMEpHON OCHOBHOW oOpaszoBarenbHON mporpammbl, YMK (A.I.Mopakosud,
I1.B..CemenoB, Anrebpa, 9 kiacc, 2021 , MockBa, «MHEMO31Ha.)

HOACHUTEJIBHAA 3AIINCKA

AnreOpa sIBISICTCS OJHHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
06ecnqu/IBaeT HU3YUYCHHUEC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM KU3HU.
PazButne y oOywarouuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKJIEHUU U CYIIHOCTH
anredpanveckux aOCTpakKIMil, crnocobe OTpakeHHWs MaTeMaTHUYecKOM HayKoW SBICHUH U
MPOIIECCOB B TPUPOJEC M OOIIeCTBE, POJIM MATeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (HOPMHPOBAHHIO HAYYHOIO MHPOBO33PEHUS M KAuecTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBpEMEHHOM HHdpoBoM oOmiecTBe. M3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpoBaTh yrBepxAcHUs. OcBoeHHEe Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUEC JIOTUYECKOTO MBIIIJICHUSA O6yanOH_[I/IXC${Z OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IeHne W KOHKPETU3aIuio, a0CTparupoBaHUE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIBLHOW JIESITEIBHOCTH
oOyJarommuxcs, TMOITOMY CaMOCTOSITENIbHOE pEIICHHWEe 3ajad  SBJSIeTCS — peaju3armeit
JeSTeTbHOCTHOTO MPHHIIATIA 00YICHHUSI.

B crpykType mnporpammbl ydeOHOTO Kypca «Anrebdpa» Ui OCHOBHOTO OOIIEro
0o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOHUECKUe JMHUKN: «Yucma u
BBIUUCIICHUSY, «AJreOpandeckue BBIPKCHU», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUUY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA TPOTSHKECHUH TPEX JIeT
M3yUYEHHs Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €ro JIMHUSAMH. B Xo1e n3ydenus ydeOHOro Kypca
00y4aroIUMCs IPUXOAUTCS JIOTUIECKH PACCyXIaTh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBCHHBIH
s3bIK. B CBSI3UM ¢ 3THIM B IporpaMmy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHIKH, TIPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKoro oOpa3oBaHUs H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3bika. ConiepKaTebHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YHcCna W BBIYUCICHHS» CIYXUT OCHOBOM JUIsl JalIbHEHIIETO
W3YUYEHHs] MaTEeMaTHUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TIOJIL30BAThCS AITOPUTMAMHU, & TAKKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui TOBCEJHEBHOW JKU3HU. Pa3BUTHE TMOHATHS O YHCIE HAa ypPOBHE
OCHOBHOTO 0011ero 00pa30oBaHUsl CBS3aHO C PAIMOHATBHBIMU M UPPAMOHAIBHBIMU YHCIIAMHU,
(dbopMHUpOBaHHEM TPEICTABICHUN O NEHCTBUTENLHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YUCIOBOM
JTUHUU OTHECEHO K cpeiHeMy 0011eMy 00pa30oBaHHUIO.

CogmepxaHue JBYyX anreOpandeckux JIHUHUN — «AJreOpanueckue BBIPAKEHUS» U
«YpaBHEHUSI M  HEPaBEHCTBa»  CHOCOOCTBYeT  (POPMHUPOBAHUIO y  OOydarOLIUXCS
MaTeMaTU4eCKOTO armapara, HEOOXOJWMOIrO Uil PEHICHUs 3aJad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a/a4. Ha ypoBHE ocHOBHOrO 00IIIero 00pazoBaHus
y4eOHBI ~ MaTepwaa TPYINIUPYETCS  BOKPYr  pallMOHAIBHBIX  BBIpAXEHHWH.  AJsreOpa
JEMOHCTPHUPYET 3HAUEHUE MATEMAaTHUKH KaK SI3bIKa JJIsl MOCTPOCHUS MAaTEMATHYECKUX MOJIENEH,



OMMCAHMS MPOIECCOB U SBJIICHUH peabHOTO Mupa. B 3amaun oOydeHus anredpe BXOIAT Takxke
JanbHelIee pa3sBUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YacTHOCTH, IS
OCBOCHHUSI Kypca HWH(POPMATUKHA, M OBJIAJCHUEC HABBIKAMH JCIYKTUBHBIX PACCYXICHHIM.
[IpeoOpazoBanre CUMBOJBHBIX (JOPM CIIOCOOCTBYET Pa3BHUTHUIO BOOOPAXKECHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conmepxanne  (HyHKIMOHATBHO-TpPAUUECKOW JIMHUM  HAIEJIeHO Ha  IOJyYeHHe
00yJaroNMMUCs 3HAHUH 0 QYHKIUAX KaK BaXHEHIIEH MaTeMaTHYECKOW MOJCTH ISl OTICAHHUS
U HCCIEJOBAHUSI Pa3HOOOPA3HBIX IMPOIIECCOB M SBJICHUN B Ipupojae u obmecTtBe. M3ydenue
MaTepualia CIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHS HCIIOJIb30BaTh pa3IMuHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIa]l B ()OPMHPOBAHUE MPEJICTABICHUIA O POJIM MaTEMAaTUKU B Pa3BUTHU IIMBUJIM3AIAN
Y KYJIBTYPBI.

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kiaccax u3ydaeTcsi ydeOHBIM Kypc «AnrebOpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PA3leNibl conepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha un3ydenne yuebHOTO Kypca «Anredpa» orBomutcs B 9 kmacce — 102 gaca (3 gaca B
HEJIEIIO).



2. Conepxanue y4eOHOro npeamera.

PanmnonajibHbIE HepaBeHCTBA X cUcTeMBbI (154)

ParnmonanbHbie HepaBeHCTBaA. Penenne qpoOHO-paiioOHaIbHBIX HEPABEHCTB U KBAJPATHBIX
HEPaBEHCTB METOJIOM MHTEpBasIoB. O000IIEHHBII MeTO T HHTEpBalioB. CHCTEMBI HEPABEHCTB,
COBOKYIIHOCTH HepaBeHCTB. HepaBeHcTBa ¢ MojyJieM. .

Cucrems! ypaBHenuii (204)

VYpaBHEHUS 1 HEPABEHCTBA C IByMs IepeMeHHbIMU. [ paduku ypaBHEHUS ¢ IBYMS
IIEPEMEHHBIMH U NIPUEMBI UX TOCTPOeHUsI. OCHOBHBIE IOHSTHS, CBA3aHHbIE C CUCTEMaMU
YPAaBHEHUI U HEPABEHCTB C JIBYMS IIEPEMEHHBIMU. METO/Ibl pEIICHUI CUCTEM YPAaBHEHMIA.
MeTo1bl TOACTaHOBKH, 3aMEHBI, CII0KEHUSI, yMHOXKEHUS. OJTHOPOAHBIE CUCTEMBI.
Cummerpuueckue cucteMbl. CHCTEMBbl YpaBHEHUH KaKk MaTeMaTH4YEeCKHE MOJEIN PeaIbHbIX
CUTYyalUi.

Yucaosbie pyHkuuu. (21yq)

Omnpenenenue yucinoBoi pyakuuu. O0IacTh onpeaeNeHrs, 00J1acTb 3HAYCHUS QYHKIIAU.
CrniocoOsl 3aanus ¢pyHkiuu. CBoiicTBa QyHKIMU. DII€eMEHTapHbIE U KYCOUHbIE (PYHKIIUU .
YerHble 1 HeueTHbIE GyHKUMU. MoHOTOHHBIE PyHKIMU. CTENeHb ¢ OTPUIATEIbHBIM LEIbIM
nokazarenem. ®ynkuuu y=x" , rae m-€Z, ux cBoictsa u rpapuku. [loHsATHE KOPHS N-0if

CTENIEHU U3 IEHCTBUTENIBHOTO yncia. OyHKINH y= 8/x , MX cBoiicTBa U rpaduku. CBoiicTBa

KOpHS n-oif creneHu. [IpeoGpa3oBanne BhpakeHH, coepkalux paaukansl. O6o0meHne
HNOHATHS 0 TIoKa3aTene creneHn. Oynkius y=x', rae r € Q, ux cBoWCTBa U rpaduKu.

YucsoBble nocjaenoBarebHocTH. [Iporpeccun (18 u)

Yucnossie mocienoBaTreabHOCTH. CrIOCOOBI 3aJaHMs: OOIININA WICH, PEKYPPETHOE 3a1aHHE.
CBoiicTBa TOCIIEIOBATEIHFHOCTEH: OTPaHMYCHHOCTh, BO3pacTaHue, yoriBanue. ApupmMerndeckas
nporpeccust. Popmyia obmiero wieHa apupmMerndeckoi nmporpeccuu. Cymma n nepBhIX YJICHOB
apudmMeTnyecKo nmporpeccuu. I'eomerpudeckas mporpeccusi. @opmMyia o0I1Iero 4wieHa
reoMeTpuueckoi mporpecccu. CymMMa n nepBbIX WIEHOB F€OMETPUUYECKON MPOTPECCUH.
beckoneuHo yOpIBaroIasi reomeTpudeckas mporpeccusi. MeToa MaTeMaTHUeCKOM HHTYKIIHH.

DJiIeMEeHThbl KOMOMHATOPHUKH, CTATHCTHKH U TeOpPHHU BeposiTHocTel (134)

[Tpumepsr komOuHAaTOPHBIX 3a1a4. [lepecranoBku. Coderanus. Pasmernenus.

CoObitusi. Buapl coobITH. OTHOCUTENIBHAS YaCcTOTa CIIY9aiitHOTO COOBITHS. BeposTHOCTh
PaBHOBO3MOKHBIX COOBITUN. CIi0)KeHue, yMHOKeHUE BeposiTHOcTel. [loHas BeposiTHOCTb.
DneMEeHThl CTATUCTUKH.

O6o0maroniee nopropenue (154)

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOT'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yJbTAThl OCBOCHMS IPOTpaMMbl YueOHOro Kypca «Asredpa»
XapaKTEePU3YIOTCSL:

1) naTpuoTHYeCcKOE BOCIINTAHHE:

MIPOSIBIIEGHUEM HMHTEpeca K IMPOLIJIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTM)KEHUSIM POCCUHCKHX MaTeMAaTUKOB M POCCHMCKON
MaTEMaTHYECKOMN IIKOJIBI, K UCIIOJIB30BAHMIO ITUX JOCTH)KEHUHN B JPYTUX HAYKaX M MPUKIIATHBIX
chepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:
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TOTOBHOCTBIO K BBITIOJHEHHUIO OOS3aHHOCTEH TpaKIaHWHA M pealiu3allid ero Ipas,
MPEJICTAaBJICHAEM O MAaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOIIEyp TPaXKIAHCKOTO oOmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKJICHHIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKHUM MPUMEHEHHEM TOCTHKCHHIMA
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITBLHO-3TUYCCKUX IPUHIIMIIOB B ACSITEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaHHE:

YCTAaHOBKOW HAa aKTHUBHOE YYacCTHE B PEIICHUH IMPAKTUYCCKHX 3a7ad MaTeMaTHYeCKOU
HaIPaBJIICHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCEH
KU3HU JJIS1 YCICITHON TPO(ECCHOHANTBHON IEATEIIFHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUAYAJILHON TpaeKTOpUHW OOpa3oBaHUsS H
KU3HECHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIICCTBCHHBIX TOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K DMOIMOHAILHOMY W 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 3134, PEIICHUN, PACCY)KICHUH, YMCHHUIO BUACTh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAICH B JCSITEIHLHOCTH HAa COBPEMCHHYIO CHUCTEMY HAyUYHBIX MPEICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS 4YeJIOBEKa, MPUPOABI W OOIIEeCTBA, TOHHMAaHUEM
MaTeMaTHYeCKOW HayKh Kak c(epbl YeloBEUeCKOW JESITeTbHOCTH, JTAaloB €€ pa3BHTHUSA W
3HAYUMOCTH JIJISl PA3BUTHS [IMBHIIN3AIINH, OBJIAJICHHEM SI36IKOM MaTEMATHKH U MaTeMaTHICCKOH
KYJIbTYpOH KaK CpEJICTBOM TIO3HAHWS MHUpPA, OBJIAJICHUEM MPOCTCUIIMMH  HaBBIKaMHU
HCCIIeIOBATEIIbCKON ACSITETLHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310pOBbS M
IMOLMOHAJIBHOTO (JIaroNnoJay4ns:

FOTOBHOCTBbIO MPHUMEHATH MaTeMaTHYeCKHe 3HaHUS B MHTEpPEcax CBOEro 3J0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a XKU3HU (3I0POBOE MUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHNA H
OT/IbIXa, peryisipHas (u3nyeckas aKTHBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPYroro 4esloBeKa;

7) 3K0JI0OrHYecKoe BOCIIMTAHHE:

OpHEHTAIlle Ha MpUMEHEHHEe MaTeMaTH4YeCKUX 3HAHUUM NI pellieHus 3agad B o0nactu
COXPAaHHOCTH OKpY)Kalolllel cpeabl, IUIAHUPOBAHMSI TMOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUI ISl OKpY>Karoleil cpefibl, 0CO3HaHUEM TJI00aIbHOrO XapakTepa SKOJIOTHYECKUX
po0JieM U MyTeil uX peuieHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSIM COIUAIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSX HEOMPEICNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO ACSITeNbHOCTh, B TOM YHCIE YMEHUE YUUTHCS Y APYTUX
J0JIeH, MpuoOpeTaTh B COBMECTHOM /IEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4Yucie (OPMYIHPOBATH UACH,
MOHATHS, TUIOTE3bl 00 00BEKTaxX W SIBICHUAX, B TOM YHUCJIE pPaHee HEU3BECTHBIX, OCO3HABATH
JIeUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMA KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
JercTBUS, POPMYITHPOBATH U OIIEHUBATh PUCKU U TIOCTEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEpPCcaIbHbIC YUeOHbIE JeHCTBUSA

Ba3oBble jJornueckue aeiicTBUA:



®BHISIBJIATE U XaPaKTEPU30BATh CYIIECTBEHHbIC NPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUHA MEXIY MOHATHAMH, (OPMYIUPOBATH ONPEACICHUS TOHATHH,
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALMU, OCHOBaHUSA JUIsi 0000ImIeHUs
U CPaBHEHMSI, KPUTEPUHU IIPOBOIMMOIO aHAIIN3a;

® BOCIIPUHUMATh, (OPMYIHMPOBATH M TPEOOPA3OBBIBATH CYXKACHUS: YTBEPAMUTEIbHbBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIC, YACTHBIEC U 00IUE, YCIOBHEIC,

® BEISIBJIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPKACHUSX, NpPEIJIarath KPUTEPHH [UIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JIeTIaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, JNEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aK/IIUYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

® pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (TpSMbIE U OT MPOTUBHOTIO),
MIPOBOJUTH CAaMOCTOSATEIbHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (DaKToB,
BBICTPAMBATh apryMEHTAIUIO, TIPUBOIUTH MIPUMEPHI M KOHTPIIPHMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyXJICHUS;

e BHIOMpATh CcIOCO0 pemieHus ydyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelieHus, BpIOUpaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICTIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

®IICIIOJIb30BATh ~ BONPOCHI ~ KaK  MCCIENOBATE]IbCKUM ~ MHCTPYMEHT  IO3HAHUS,
(dbopmMynupoBarth BOITPOCHI, bukcupytomnye MIPOTUBOPEYHE, npobiemMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh MCKOMOE M JlaHHO€, (OpMHUpOBAaTh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULINIO, MHEHUE;

®IPOBOJIUTh IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECIOKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0H;

® CaMOCTOATENBHO (OPMYJIUPOBATh OOOOIIEHHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, UCCIIE0BAaHNs, OLIEHUBATh JOCTOBEPHOCTh IOJIyYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB H 000OIICHHIA;

® [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BbIJIBUraTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BBISIBJIATh HEJAOCTATOUYHOCTh U U30BITOYHOCTh MH(GOPMAILIMHU, JAHHBIX, HEOOXOIUMBIX AJIS
peleHus 3a/1a4u;

® BLIOMPATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W MHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IUYHbIX BUJOB U (OPM IPEICTABICHHUS;

e BEIOMpaTh (GOopMy HpeJCTaBICHUS MHPOPMALUN U WIUTIOCTPUPOBATh peLIaeMble 3a7auu
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KOMOMHALUAMU;

® OIICHUBATh HaA&KHOCTh MHPOPMALMHM IO KPUTEPUSAM, HPEIJIOKEHHBIM YUUTEIEM WU
c(OpMYINPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

® BOCIIPUHUMATh U (POpPMYIMpOBaTh CYXKJIEHUS B COOTBETCTBHM C YCIOBUSIMH U LENISIMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIp@XaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHU MO X0y peIIeHHs 3aJjauyl, KOMMEHTHPOBATh
MIOJTy4EHHBIH pe3ynbTaT;

®B X0Jie 00CYX/IeHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKJIaeMOW TeMbI, IPOOIEMBI,
pemaeMoi  3a7ayM, BbICKa3blBaTh WJEH, HallEJIEHHbIE Ha TIOMCK peIleHHs,
COTMOCTaBIATh CBOM CYXJAEHHUS C CYXICHHUAMU JAPYrMX YYaCTHHKOB JIMAJIOra,
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oOHapyXHUBaTh pa3IMune U CXOJCTBO MO3UIUIL, B KOPPEKTHOH popme GopMyarpoBaTh
pa3HorIacusi, CBOM BO3PaKEHHUS,
® [IPE/ICTABIIATh PE3YJIbTAThl PEIICHUs 33/a4M, SKCIIEPUMEHTa, MCCIEeIOBaHMA, MPOEKTa,
CaMOCTOSATENILHO BBIOMpPATh (popMaT BBICTYIUICHHS C Y4ETOM 33/ad IPE3CHTALMH U
0COOEHHOCTEH ayTUTOPHH;
® IOHMMATh U HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHON pabOTHl IPH
pemeHnn yaeOHbIX MaTeMaTHUECKUX 3a/1a4;
® IPUHUMATh 1LIEJIb COBMECTHOW JEATEIbHOCTH, IUIAHMPOBATH OPraHU3aIMI0 COBMECTHOU
paboThl, pacmpenensaTh BUIAb padOT, JOrOBapHBATHCA, OOCYXJATh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJBKHX JTFOJICH
® y4aCTBOBATh B TPYNIOBHIX (hopMax paboThl (00CYKIeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE
IITYpMBl W JAPYTHE), BBIIOJHITH CBOIO YacTh pPabOTHI M KOOPAMHUPOBATH CBOU
JEWCTBUS C IPYTUMU YWICHAMU KOMaH/IbI, OI[CHNBATh KA4e€CTBO CBOETO BKJIA/Ia B OOIINI
MPOIYKT IO KPUTEPHUAM, CPOPMYTUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHSL.
PeryasiTuBHbIe yHHBepcabHbIe YUeOHBbIE TeiicTBUSA
Camoopranu3anusi:
® CAMOCTOSATENIBHO COCTaBIISITh IUIAH, aITOPUTM pEIIeHHWs 3a7auyd (WM €ero 4YacTh),
BBIOMpATh C€rMoco0 pemieHus ¢ y4E€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAapPHAHTHI PEIICHUH C y4ETOM
HOBOM HHpOpMaLIUH.
CaMOKOHTPOJIb, YMOIMOHATbHbII HHTEJJIEKT:
®BJIA/IETh CIOCO0AMHU CaMOIMPOBEPKH, CAMOKOHTPOJIS IpOIlecca M pe3yabTaTa peIIeHUs
MaTeMaTUYeCKOH 3a1auHu;
® IPEJBU/IETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHHUU 3aJaud, BHOCUTh
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMJICHHBIX OLINOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3YJIbTaTa JEATEIbHOCTH MOCTABICHHON LIEIH U YCIOBHUSM,
OOBSICHATh MPUUYUHBI JOCTUKEHHUS WIM HEJOCTHXKEHMs LEIH, HAaXOAUTh OUIMOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koHmy oOydeHuss B 9 KkJjacce OOydYarOIIMICS TIOJYYUT CIEAYIOIIHE IPEAMETHBIC
pe3yJbTaThI:

Yuciaa v BbIYMCTIEHUS

CpaBHMBATh U yIOPAAOUYUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIC YHUCIIA.

Boinonusate apudmeTrueckue IEHCTBUS C PAllMOHAIBHBIMU YHCIAMH, COYETasl YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIOJIHATH BHIYUCICHUS C UPPALIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUs CTENEHEH C IEeIbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIISATh 3HAYCHUS
YUCJIOBBIX BBIPAKEHUH.

OKpyrisiTb NE€WCTBUTENbHBIE YKCIA, BBIMOJHATH NPUKUIKY pe3yibTaTa BBIYMCICHHI,
OLICHKY YMCJIOBBIX BBIPAXKEHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHelHBIE W KBaJApaTHBIE YpPaBHEHUS, YPAaBHEHUS, CBOJSIIMECS K HUM,
npocTeire IpoOHO-pallMOHAIbHBIE YPaBHEHHUS.

PemaTte cucremsl ABYyX JIMHEHWHBIX YPABHEHUU C ABYMS IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBIISIETCS JIMHEHUHBIM.

Pemath TekcToBbIEe 3amauM anreOpaMyecKuM CIOCOOOM C TIOMOINBIO COCTaBJICHHUS
YPAaBHEHUS WUJIA CUCTEMBI ABYX YPABHEHUH C JBYMs IEPEMEHHBIMMU.

7



[IpoBOAUTH MPOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHCIIE C
IpUMEHEHHEM TIpaUUecKuX TMpeACTaBIeHUH (yCTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CUCTEMAa YPAaBHEHUH PEILEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).
Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB Ha YMCJIOBOU MPSAMOM, 3alIMCHIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cuCTEMBI JMHEWHBIX HEPABEHCTB, CHCTEMBI

HCPAaBCHCTB, BKJIIOYAIOIINC

KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMbl HEPABEHCTB HA YMUCIOBOM MPSIMOM,
3aMMCHIBATh PEIICHUE C TIOMOIIbIO CHMBOJIOB.
Hcnonp3oBaTh HEpaBEHCTBA IPH PEIICHUU PA3TMYHBIX 3aa4.

D yHKUUHA

Pacmio3naBartb q)yHKHI/II/I HN3YUCHHBIX BUIO0B. Iloka3pIBaTh CXeMaTUUECCKHU PACIIOJIOKCHHUEC HA

KOOPJIMHATHOM MIOCKOCTH TpadukoB GyHKui Buma: ¥ = kx, y = kx + b, y = k/x, y = ax2 + bx +

C, ¥y =x3, y=1x,y = [X|, B 3aBHCHMOCTH OT 3HaueHHi KO>(HUIMEHTOB, OMACHIBATH CBOHCTBA

(GyHKIMH.

Crpouth U HM300paXkaTh CXEMaTHYECKHU IpaUKU KBaJApPaTHUUHBIX (YHKIUH, OMUCHIBATH
CBOMCTBA KBaJpaTUYHbIX (PYHKIUHN MO UX rpaduKam.

PacroznaBate  KkBagpaTHUyHy0  (DYHKLIHIO IO

(opmyure,

KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKH, TEOMETPUH.

YucaoBble MOCJIEI0BATEILHOCTH | Iporpeccumn

MIPUBOJUTh  IIPUMEPHI

Pacro3naBath apuMETHIECKYI0 U TEOMETPUUIECKYIO MPOTPECCUN TIPH Pa3HBIX CIIOCO0ax
3a/laHusl.

BbINONHATE BBIUKCIEHHUSI C UCHOJB30BaHHEM (GOPMYJ N-ro 4WieHa apuPMETHYEeCKON U
reOMETPUUYECKON TPOrpeCCrid, CYMMbI MEPBBIX N WICHOB.
N300paxkaTh 4aeHbl NOCIeI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

3. TemaTnyeckoe MJIaHUPOBaHHUE

No Coneprkanue yaeOHOTo MaTepuasa Kou-Bo KoJ1-Bo KOHTPOJIBHBIX
ypoKa 4acoB pabor
PanuonajibHbIe HEPABEHCTBA UX CHCTEMbI 154 1
1-4 PanrionanbHbIC HEpaBEHCTBA 4
5-6 MHoOXecTBa 1 OTepalliy HaJl HUMHU 2
7-10 | Cuctembl pallMOHAIBHBIX HEPABEHCTB 4
11-12 | CoBOKYIHOCTH HEPABEHCTB. 2
13-14 | HepaBeHcTBa ¢ MOYISIMU 2
15 Koumponvnas paboma Nol 1
Cucrembl ypaBHeHHUH 204 2
16-18 | OcHoOBHBIE MOHATHS, CBI3aHHBIE C CUCTEMaMH 3
ypaBHEHUH
19-25 | Metoapl pemieHuil cucteM ypaBHEHUH 7
26 Konmponvnasa paboma Ne2 1
27-34 | CucreMbl ypaBHEHUN KaK MAaTe€MaTUYECKUE MOJICITH 8
peabHBIX CUTYyaIlul
35 Konmponvnasa paboma Ne3 1
Yucnosbie pyHKIMHU 21 1
36-38 | Ompenenenue yncaoBoit GpyHkuu. O6macTh 3
omnpeeneHus, 06JacTb 3HaYeHUH (QYHKIUH.
39-40 | CnocoObl 3aganust QyHKIIUU 2
41-44 | CaoiicTBa QyHKIHHA 4




45-46 | YerHble u HeueTHbIE (PyHKINU. MOHOTOHHBIE 2
GbyHKITIN
47 Koumponvnas paboma Nod 1
48-50 | @ynkiuu y=x", rae m-€Z, ux cBOWCTBA U TPadUKH. 3
51-53 | ®ynkimu y=x ", N€E N, ux cBoiictBan rpaduku 3
54-55 OyHKIUU y= 8/x , IX CBOICTBa U rpauku. 3
YucjoBble nocienoBareabHocT. [Iporpeccuu. 18
56-57 | YncnoBble NOCIeI0BATEIBHOCTH 2
58-59 | ColicTBa YHCIOBBIX OCIIEN0OBATEIHHOCTEN 2
60-65 | Apudmernueckas nporpeccusi 6
66-71 | 'eomeTpuyeckast mporpeccus 7
72 Koumponvnas paboma NoS 1
DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH 13
BEPOATHOCTEM
73-76 | KomOMHATOPHBIC 3a/1a41 4
77-79 | CraTucTrka-aIu3aitH nHGopmanuu 3
80-84 | TIpocTeiiline BEepOSITHOCTHBIE 33 1a4H 4
85-86 | DkcrepeMeHTalbHBIEC JaHHBIE M BEPOSTHOCTH 2
COOBITHI
O0o0marnee NOBTOpeHne 15
87-88 | IloBTOpenue.HepaBeHcTBa C 0/THOM NTEpeMEHHON 2
89-91 | TloBTopeHue.CUCTEMBI M COBOKYITHOCTH HEPABEHCTB 3
92-94 | IloBTOpenue.YpaBHeHUs. CHCTEMBI ypaBHEHHUI 3
95-96 | IloBropenue.DyHKIMH 2
97-98 | IToBTopenwue.lIporpeccun 2
99-101 | IToBTOpeHME. DIEMEHTHI KOMOMHATOPHKH 2
102 | IIpomesicymounas ammecmayus (umozogas 1
KOHMPOIbHAs paboma)
Hroro 102
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