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PaGouas mporpamma ydueGHOTO mpenaMera «Anredpa» pazpaboTaHa Ha OCHOBE (enepaibHOTO
TOCYIapCTBEHHOTO 00IIe00pa30BaTeIbHOrO CTaHIapTa OCHOBHOTO 00IIero oopa3oBanus (Iist 5-
9 KJIACCOB), IIPUMEPHOM OCHOBHOM oOpazoBaTenbHOI IIPOrpaMMBl, YMK
(A.I''Mopakosuy,H.I1.HukomnaessikoB, Anredpa, 8 kiacc, 2020 , MockBa, «MHEMO3HHaY.

MHHOACHUTEJIBHASA 3AIINCKA

AnreOpa SIBISICTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
06ecnqu/IBaeT HU3YUYCHHC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM KH3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKJIEHUU U CYIIHOCTH
anredpanveckux aOCTpaKIMil, crnocobe OTpakeHHWs MaTeMaTHUYecKOM HayKoW SBICHUH U
MPOIIECCOB B TPUPOJEC M OOLIECTBE, POJIM MaTeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI U KadeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HudpoBoM olmiecTBe. N3ydeHune
anreOpbl oOecTieynBaeT pa3BUTHE YMEHHS HAONII0aTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, (GOpMYIHpOBaTh yrBepxAcHHUs. OcBoeHHEe Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUEC JIOTHYECKOTO MBIIIJICHUSA O6yanOH_[I/IXC${Z OHM HCIIOJIB3YHOT JACAYKTUBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESITEIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
JESTETPHOCTHOTO TIPUHIIMIIA O0YJIEHUSI.

B crpykTtype mnporpamMmmpl y4ueOHOTO Kypca «Anredpa» uisi OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOHUeCKUe JMHUKN: «Yucma u
BBIUMCIICHUSY, «AJreOpandeckue BBIPKCHUS», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUUY.
Kaxnmas u3 3THX comepikaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
M3yUYEHHsI Kypca, B3aMMOJICHCTBYS C IPYTMMHU €ro JIMHUSAMH. B Xo1e nzydenus y4eOHOTo Kypca
00y4aroIUMCs PUXOAUTCS JIOTUIECKH PACCyXIaTh, UCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 3TUM B TIporpaMMy y4eOHOTO Kypca «Anredpay BKIIOYSHBI HEKOTOPhIE OCHOBBI
JIOTHIKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4YecKOro oOpa3oBaHUs WU
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
s3pika. CoziepKaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO YYEOHOTO Kypca «Anredpay sBIseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepkanne nuHHM «YHcCna W BBIYUCICHHS» CIYXUT OCHOBOM JUIsl JalIbHEHIIETO
W3YyUYEHHsS] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAFOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI MOJIb30BATHCSI AITOPUTMAMHK, a TAKXKE MPUOOPETEHUIO MPAKTHYECKUX
HABBIKOB, HEOOXOJMMBIX Ui MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHMCIEC HAa YPOBHE
OCHOBHOTO 00111ero 00pa30oBaHUsl CBS3aHO C PAIMOHATBHBIMU M HUPPAMOHAIBHBIMU YHCIIAMHU,
(dhopMHUpOBaHHEM TPEJCTABICHUN O NEHCTBUTEILHOM YHMCIE. 3aBEpIICHHE OCBOCHHS YHCIOBOU
JUHUU OTHECEHO K CpelHeMy 001eMy 00pa30BaHUIo.

CogepxaHue JByX anreOpandeckux JHUHUN — «AJreOpanueckue BBIPAKEHUS» U
«YpaBHEHUSI M  HEPaBEHCTBa»  CHOCOOCTBYeT  (POPMHUPOBAHUIO y  OOydarOLIUXCS
MaTeMaTU4eCKOTO arapara, HEOOXOJWMOTO Ui pENICHUs 3aJad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO 00I11eT0 00pa3oBaHus
y4eOHBI  MaTepwaja TPYINIUPYETCSs  BOKPYr  pallMOHAIBHBIX  BBIpAKEHHWH.  AjreOpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMATHUKH KaK S3bIKa I MOCTPOCHUS MaTeMaTHYECKUX MOJETEH,
OTIMICAaHUs TPOLIECCOB U SIBJICHUH peanbHOro Mupa. B 3amaun oOyueHus: anredpe BXOISAT TaKkKe
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JanbHelee pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOrO, B YacTHOCTH, IS
OCBOGHHMS Kypca HWHGOpPMATHKH, M OBJIQJCHUWE HABBIKAMHM JEAYKTUBHBIX PaCCYXICHUH.
[IpeoOpa3oBanre CHMBOJIBHBIX (OPM CIIOCOOCTBYET PA3BUTHIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTU4YECKOMY TBOPYECTBY.

Conepxanne  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJyYeHHUE
00y4JaroNMMUCs 3HAHUH 0 PYHKIUAX KaK BaXHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIEOBAaHUSI Pa3HOOOPa3HBIX MPOIIECCOB M SBJICHUN B mpupoae u odmectBe. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOydYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHUT BKJIaJl B (hOpMHpOBaHUE MPEICTABICHUIN O POJIM MaTeMaTUKU B Pa3BUTHUHU LIMBUIN3ALUU
1 KYJIBTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kilaccax u3ydaeTcs Y4eOHBIM Kypc «Anrebpay,
KOTOPBIM BKIJIIOYAET CIEAYIOUINE OCHOBHBIE pa3lenbl cojepxkaHus: «Yuciaa U BBIUHCICHUSD,
«Anredpanyeckre BbIpaKEHUsN», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha n3yuenue yueGHOro Kypca «Anredpa» orBoaurcs B 8 kinacce — 102 yacos (3 yaca B
HEJIEINI0),

Ilinanupyembie pe3yJibTAThI
JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS TMPOTpaMMBI ydeOHOTO Kypca «Anredpay
XapaKTEPHU3YIOTCS:

1) naTrpuoTHYEeCKOE BOCIIUTAHME:

MpOSIBIICGHUEM HHTEpeca K TMPOLIIOMY M HACTOSIIIEMY POCCHICKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHHSIM POCCHUICKHX MAaT€MAaTUKOB W POCCUICKOMN
MaTeMaTHU4eCKON IIKOJIbI, K UCIIOJIb30BAHMIO ITUX JIOCTHXKEHUHN B PYTUX HayKaX U MPUKIIATHBIX
chepax;

2) rpaIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpa)KAaHWHA M peau3allid ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTH4YeCKHX OCHOBaX (YHKIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYD,
SIBJIGHUH, MPOIeyp TpaxkJaHCKOro oOuiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCY)KJICHHIO 3TUYECKHX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTUKCHHMA
HayKH, 0CO3HAHHEM BKHOCTH MOPAIBLHO-3TUYECKUX IPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTaHOBKOW Ha aKTHUBHOE y4YacTHE B PELICHUM IMPAKTUYECKUX 3a/lad MaTeMaTH4ecKOu
HaIMpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJILHONW TpaeKTOpuu o0Opa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) acTeT4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, pEIICHU, PACCYKICHHHM, YMEHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YelOBeKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak cdepbl 4YeloBEUeCKON MAEITeNbHOCTH, STaloB €€ pa3BUTUA H
3HAUUMOCTHU JJIs1 Pa3BUTHUS [IUBUIM3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM Kak CpEACTBOM T[O3HaHUSI MHpA, OBJIAJIEHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM 1EATEIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (GoOpMUPOBaAHHE  KYJbTYPbl  30POBbSI U
IMOLHOHATBHOTO 0J1aronoJIyYusi:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTHYeCKHWE 3HAHHS B HMHTEPECAaX CBOETO 370POBBS,
BEJICHUS 3[I0POBOTO 00pa3a >KHU3HH (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATHN U
OTIbIXa, peryiaspHas (usnueckas aKkTHBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBbIKA peQIeKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JAPYroro 4eIoBeKa;

7) 3K0JI0TH4YecKoe BOCIIMTAHME:

OpHEHTaIe Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAaHWW /ISl pelieHHs 3afad B 001acTu
COXPAaHHOCTH OKpYXaromlell cpepl, IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH HMX BO3MOXHBIX
MOCIIEICTBUH UIsl OKpYKAIOIIeH Cpeabl, OCO3HaHHEM TJI0OATBHOTO XapakTepa KOJIOTHYECKHX
po0JIeM U IyTeH uX penicHus;

8) ajanTanusa K N3MEeHAIOLIUMCS YCJIOBUAM COLMATBHOM U PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIOBHSAX HEONPEICTEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO NeATENIbHOCTh, B TOM YMCIIe YMEHHE YUUTHCS Y IPYTHX
Jroziel, mpuoOpeTaTh B COBMECTHOM JESITEIPHOCTA HOBBIC 3HAHMS, HABBIKA U KOMIIETEHIIUU W3
OTIBITA JIPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH HIIEH,
MOHATHS, THUIOTE3bl 00 0OBEKTaX W SBICHHSX, B TOM YHCIEC paHee HEU3BECTHBIX, OCO3HABATh
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNITAHUPOBATH CBOE pa3BHUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCIPUHHMATH CTPECCOBYIO
CHTYallHI0 KaK BBI30B, TPEOYIOIMUII KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIC pEIICHUS W
JeWCTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U TOCIECTBHS, (JOPMHUPOBATH OITBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:

® BLISIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXAY MOHATHUSAMH, (HOPMYIUPOBATH OINPEACIICHUS TOHSITHM,
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(PHUKAIIMU, OCHOBAHMS ISl 0000IICHUS
U CpaBHEHHUSI, KpUTEPUU ITPOBOJUMOIO aHAIN3A;

® BOCIIPUHUMATh, (DOPMYIUPOBATH M MPEOoOpPa30BHIBATh CYKICHHUS: YTBEPAHWTEIbHBIC W
OTpHIIATEIIbHBIE, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BLISIBJISITh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOPEYHs B (aKTax,
TAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU I BBISABICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUHH;

e [e1aTh BBIBOJBI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX U HWHIYKTUBHBIX
YMO3aKJIFOUEHHUM, YMO3aKIIFOUEHU 110 aHAJIOTUH;

® pa30upaTh J0KA3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUN (TPSMBIE U OT MPOTUBHOTO),
MIPOBOJUTH CAaMOCTOSTEIHHO HECJIOXKHBIE J0Ka3aTeIhCTBA MAaTeMaTU4YeCKUX (DaKTOB,
BBICTPAaMBaTh apryMEHTAIMIO, IPUBOJIUTH MPUMEPBl U KOHTPIIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

® BHIOMpATh CIOCOO pelieHus ydyeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanboiee MOAXOASMIMINUN ¢ YIETOM CaMOCTOATEIBHO BBIICTICHHBIX
KPUTEPHEB).

ba3zoBble uccieaoBareabckue AecTBUS.

® [ICTIONIb30BATh ~ BOMPOCHI  KaK  MCCIENOBATEIbCKMM  WMHCTPYMEHT  IO3HaHUS,

(dbopMynupoBaTh BOIIPOCHI, bukcupyromnme POTUBOPEYHE, pobieMy,
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CaMOCTOSITEILHO YCTaHABIMBATH MCKOMOE U JaHHOe, (OpPMHpPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;
®IPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECIOKHBIM SKCIEPUMEHT,
HEOOJBIIIOE HCCIECIOBAHWE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;
® CaMOCTOATENBHO (POPMYIMPOBATH 000OIIEHNUS U BBIBOBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaAOJIO/IEHUs, MCCIIEIOBAHMS, OLEHUBATh JIOCTOBEPHOCThH IMOJYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB U 00OOIIEHHIA;
® IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, @ TAK)KE BBIIBUTATh MPEIIOI0KECHHUS O
€r0 pPa3BUTHH B HOBBIX YCIOBHSX.
Pa6ora ¢ unpopmanmeii:
® BEISIBIISITH HEJJOCTATOYHOCTD M U30BITOYHOCTh MH(OPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a9u;
¢ BEIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAITUIO
Pa3IMYHBIX BUJOB U (JOPM MPEICTABICHHUS;
e BEIOMpATh (POpMY MPEACTaBIEHUS MH(OPMALMU U WILIIOCTPUPOBATh pelllaeMble 3aaun
CXeMaMHU, JuarpaMMaMHu, HHOU rpauKol U MX KOMOWHAIIUSIMU;
® OIICHMBATh HANEKHOCTh MHPOPMAIMH TI0 KPUTEPHUSIM, TPEIIOKEHHBIM YYHTEIEM WU
cOPMYIIMPOBAHHBIM CAMOCTOSTEIHHO.
KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:
® BOCTIpUHUMATh ¥ (POPMYIHpPOBATh CYXJECHUS B COOTBETCTBHH C YCIOBUSIMH W IEISIMHU
OOIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3aJa4ld, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;
®B X0Ji¢ OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKTAEMOUN TEMbI, MPOOJIEMEI,
pelmiaeMoi  3ajaud, BBICKA3bIBaTh WJEH, HalleJeHHbIE Ha TOUCK PpEeUIeHHUS,
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTUX YYaCTHMKOB JMajora,
0OHapY)KUBaTh Pa3INUUE U CXOACTBO MO3UIINNA, B KOPPEKTHOU opMe GopMyInpoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;
® [IPE/ICTABJIATh PE3yJbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTa, WCCIENOBAHMS, MPOEKTa,
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUICHHsS] ¢ Y4ETOM 3ajad Mpe3eHTAlud U
0COOEHHOCTEH ayIUuTOpUU;
® [IOHMUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBHUAYaIbHON pabOThI MpH
pelIeHnn y4eOHbIX MaTeMaTHYEeCKHX 3a7ay;
® I[PUHUMAThH 1I€JIb COBMECTHOH AEATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOU
paboThl, pacmpenensTh BHABI pabOT, OOTOBapUBATHCA, OOCYXAATh IMPOLECC H
pe3ynbTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
® y4aCTBOBATh B IPYMNMOBBIX opmax paboThl (00Cyk1eHusI, 0OMEH MHEHHUSMH, MO3TOBBIC
ITYpMbl W JpYrue), BBIMOJHATH CBOI 4YacThb pPabOTBl M KOOPAUHUPOBATH CBOU
JEUCTBUS C IPYTMMH YIEHaMHU KOMaH/bl, OLIEHUBATh KA4eCTBO CBOETO BKJIa/a B 00U
MPOJIYKT MO KPUTEPHUIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranm3anus:
® CAMOCTOSITEIbHO COCTaBIIATh IIJIaH, alTOPUTM pEIIeHUs 3adayd (WJIX ero 4YacTb),
BBIOMpATh CMOCOO pemIeHuss ¢ Y4ETOM MMEIOUINXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C y4ETOM
HOBOM HH(}OpMALIHH.
CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJLIEKT:
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® BIIAJICTh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS TpoIlecca W pe3yabTara PelieHus
MaTeMaTUYEeCKOM 3a1a9Hu;

® IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPU PELIEHWU 3a/1a4d, BHOCHTh
KOPPEKTHUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWIECHHBIX OIITHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YyJbTaTa ACSATEIBHOCTH NOCTABJICHHOW LIENU U YCIOBUSIM,
OOBSCHATh TPUYMHBI JIOCTMDKCHUS WM HEIOCTYKCHHS IIC]IM, HAXOIWTh OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonIty 00yuenus B 8 kiacce 00yJaronuics mogyduT CICIYIONINE TPEIMETHBIC PE3YIbTAThI:

Yucia v BbIYMCICHUS

Hcnonb3oBaTh HauyanbHbIE MPEJICTaBICHUS O MHOXKECTBE JECHCTBUTENBHBIX YMCEN IS
CpPaBHEHHMsI, OKPYIJICHHS M BBIYMCIEHUH, HM300pa)kaThb AEUCTBUTENIbHBIE YHCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSAMOIA.

[IpumeHsTh TNOHATHE apU(PMETHYECKOTOo KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, UCIOJIb3YS MPU HEOOXOIMMOCTH KaJIbKYJIATOP, BHIIOJIHATH IPeoOpa30BaHus BhIPAKEHU,
coJiepKalluX KBaJpaTHbIE KOPHU, UCITIOJIb3ys CBOWCTBA KOPHEH.

Hcnons3oBath 3amucu OOJBIIMX W MaJbIX YHCENI C TOMOIIBIO JECATHUYHBIX IpoOel u
crenenel yucna 10.

Auiredpanyeckue BbIpaKeHUs!

[IpuMeHsTh MOHSATHE CTENEHH C LEebIM IoKa3aTelleM, BBIMOJHATh MPeoOpa3oBaHUs
BBIPAKEHUH, COAepKAIIUX CTENEHH C LIEJIbIM MOKa3aTeJIeM.

BbInoNHATE TOXKAECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWJI JEHCTBUIM HAaJl MHOTOWICHAMU U alreOpanyecKuMu JpoOsiMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHMsl BBIPOKEHUM A pEUIeHHs pa3lM4YHbIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIC YPAaBHEHUS U PallMOHAIIbHBIC YPAaBHEHUS, CBOJAIIUECS K
HUM, CHCTEMBI JIBYyX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH.

[IpoBoauThH MpocCTelIIe NCCIeTOBaHNs YPABHEHUN U CUCTEM YpaBHEHUIA, B TOM 4YHUCIE C
MpUMEHEHHEM TrpapuuecKux IMpeacTaBieHuil (yCcTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CUCTEeMa YpaBHEHUU pelIeHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexonuTe OT cioBecHOW (OPMYTUPOBKU 3afauyu K €€ ainreOpanyeckoil MOAENu C
MOMOIIBI0 COCTaBJICHUSA YPaBHEHHMS WJIM CHCTEMbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYYCHHBIN pe3ynbTar.

[IpuMeHSTh CBOMCTBA YUCIOBBIX HEPABEHCTB VISl CPAaBHEHUS, OI[CHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MNEpEeMEHHONM M MX CHUCTEMBI, JaBaThb TIpaUUecKyl HILTIOCTPALHIO
MHO>KECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lorumath W UCHONB30BaTh  (PYHKIIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CHUMBOJIMUECKHE O0003HAUEHUs), OINpeNeNATh 3HaueHHe (QYHKIMHM [0 3HAUYEHHUIO apryMeHTa,
OTIpeNIeNATh CBOWCTBA PYHKIMHU MO €€ rpaduKy.

Crpouts rpaduku dMeMeHTapHBIX QYHKIUN BUA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, onuceBaTh CBOIiCTBA UHCIOBOI (YHKIMHK MO €&
rpaduKy.



Ctpouth M HM300pakaTh CXEMAaTHUYECKU TpapUKH KBAAPATHUHBIX (DYHKIIMIA, OMUCHIBATH
CBOMCTBA KBaZApaTUUHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3naBare  kBagpatnyHyro (QyHKOuo 1o  Qopmyine, NPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

YucJioBbIe M0OCJIe10BATEIbHOCTH U MPOIPecCuu

Pacnio3naBate apu(MeTHUECKYI0 U T€OMETPUYECKYIO IMPOTPECCUH MPH PA3HBIX CIOCO0ax
3a7aHusl.

BEINONHATE BBIYMCICHHUS C HCIIOJB30BAaHHEM (OPMYN N-TO WieHa apu(pMETHYeCKOH U
F€OMETPHUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemate 3amaum, cCBS3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEIBLHOCTSIMH, B TOM YHWCIIC 331a4d
U3 peaJbHOM KU3HU (C MCIIOJIb30BAaHHEM KAIbKYIATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

2. ConepixkaHue y4ueOHOI0 npeamera.

IMoBTOpeHue Kypca 7 kiacca (4u)
CrangapTHbli BU MHOrowieHa. Clo)KeHue ¥ BHIYUTaHUE MHOTOUYIEHOB, YMHOKEHHE U
JieJIeHre Ha 0JHOWIEeH. DOpMyIIbl COKPAIIEHHOTO YMHOXEHUS.
PasnocTs kBampaToB. KBajspaT HECKOIBKHX ClIaraeMbIX. Pa3inoskeHrne MHOrO4JIEHOB Ha
MHOXUTEIN. CUCTEMBI INHEWHBIX YPABHEHUH.

Aareopauueckue qpoou (22 u)

OcHOBHOE CBOMCTBO ApoOH, cokparieHue apooeit. CiioxeHrne U BhIYUTaHUE alre0pandecKux
npoOei. YMHOXKEHHE U IeJieHue anredpandeckux apodeii. Bo3Beaenue anredpandeckoit 1poodu
B creneHb. [IpeoOpa3oBaHue paliOHAIBHBIX BeIpaKeHUH. [IepBbie MpeacTaBIeHUs O PEIICHUN
paIMoHaIbHBIX YpaBHeHHUH. CTENEHb C OTPHIIATEIBHBIM TIOKa3aTeIIeM

DyHKIUA Y = Jx . CBoiicTBa KBaJIpaTHOro KopHs (18 u)
Pannonaneuelie yncna. [loHaTre KBagpaTHOTO KOPHS U3 HEOTPUIATENILHOTO YK CIIa.
HppannonanbHbie ynciia. MHOKECTBO JEHCTBUTENBHBIX uncesn. DyHKIUsA y = Jx , €€ CBOICTBa

u rpaduk. CBoicTBa KBaJipaTHLIX KOpHeH. [IpeoOpa3zoBanre BEIpaXKCHHM, COACPIKAIITUX
OTIepaIUIO U3BJICUCHUSI KBAIPATHOTO KOPHS. AJITOPUTM M3BIICUCHHSI KBAIPATHOTO KOPHSL.

MOJYJIb NEMCTBUTENBHOTO Yncia, (GYHKUUA Y = |x| .

KBaaparununas ¢pynknusi. DyHkuus Yy = K (18 u)
X

dynxums Y =kx®, ee cpoiictBa u rpapux. DyHkuus Y =—, ee cBOWcTBA M Trpaduk.
X

Kak moctpouts rpaduk ¢pyakuun Y = f (X +1)+m, ecnu uzBecten rpadpux Gpyuxuuu y = f(X).
®ynxums Yy =ax” +bx+C, ee cpoiictBa M rpaduk. I'paduyeckoe pelIeHHE KBAaIPATHBIX
ypaBHeHuil. [IpoOHo-nuHeliHas ¢yHkuus, ee cBoiicTBa u rpaduk. I[locTpoeHHe KyCOUYHBIX
¢ynxumii. Kak mocrpouts rpaduku GyHkimin y = | f (X)| ny=f (| X| ),

ecinu u3BecTeH rpaduk ¢pyakuuun Y = f(X).

KBaapartubie ypaBuenus (20 )
OCHOBHBIE TIOHATHS, CBA3aHHBIE C KBaIPATHBIMU YpaBHEHUAMU. POPMYIbl KOPHEN KBaJpaTHOTO
ypaBHeHus. Teopema Buera. Pa3nosxenue kBaJpaTHOro TpexuwieHa Ha JMHEHHbIE MHOXKHUTEIH.
ParnonanbHble ypaBHEHUS! KaK MaTEeMaTHUYECKUE MOJIETTH pealibHBbIX CUTYaIUH.

HepaBenctBa (124)



UYucnosele mpoMexyTku. HepaBeHncTBa : ctporue u Hectporue. CBONCTBa YHCIOBBIX

HepaBeHCTB. JInHelHbIe HepaBeHCTBA. KBajgpaTHble HepaBeHCTBA. Jl0Ka3aTeIbCTBO HEPABEHCTB.
[TpumeHeHre HEpPaBEHCTB I UCCIeN0BaHus (DYHKIIMA HA MOHOTOHHOCTb.
[Tpubnmxennsie Borancienus. CTaHAapPTHBIA BU/ TOJIOKUTEIFHOTO YHCIA.

IloBTOpeHue (8 u)

panroHaNbHbIE ypaBHEHUsA. HepaBeHCTBA ¢ OJJTHOM MTEPEMEHHOM.

3.TemaTnueckoe MJIaHUPOBaHHE

kopHH. KBagpaTHble ypaBHEHUS U IPUBOJUMBIE K KBaJpaTHBIM. /[poGHO-

[IpeoGpa3oBanus pauroHaNIbHBIX BeIpaxkeHn. yHKuuu U ux rpaduxu. Kpagparasie

Ne Conepxkanue yueOHOTo MaTepuaa Komuuect- | KonuaectBo
m\n BO YacOB KOHTP.
pabot
1 IToBTOpEeHue Kypca 7 kJacca 4
CrangapTtHseiil BUa MHOrowieHa. ClioskeHrue U BbIYMTaHHE
MHOTOWJIEHOB, YMHOXKEHHUE U JIEJIEHNE Ha OJHOYJIEH. 1
@opMyIIbl COKPAILIEHHOTO YMHOXEHUS. 1
PaznoxeHrne MHOrO4IE€HOB Ha MHOKHUTENN 1
Cucrembl TMHENHBIX YPAaBHEHUI 1
TekcToBBIE 3a1aUN
2 AJiredpanyeckue 1poou 22 1
[Tonsarue anrebpandeckoit 1poou. OCHOBHOE CBOKCTBO ( COKpa- 2
IeHNE)
CrnoxxeHue ¥ BEIYUTAHHUE alreOpanvdecKux Apooei 5
YMHOXeHUEe | aeneHue anredpandeckux napodeii. Bo3senenue 4
B CTEINEHb
ToxnecTBeHHbIE MpeoOpa3z0BaHUs PAlMOHABHBIX BBIPAKEHHIA 4
[lepBrie mpencTaBiIeHMs O PEUICHUH PAllHOHATbHBIX 3
ypaBHEHUH
Konmponvnas paboma Nel 1
CreneHb ¢ OTpHULIATEIBHBIM LEJIBIM ITOKa3aTelleM 3
3 DyHKIUA ) = Jx . CpoiictBa KBAa/IPATHOT0 KOPHS 18 1
MHO03K€eCTBO pallMOHAIBHBIX YHCE. 1
[TonsiTHE KBAAPATHOTO KOPHS M3 HEOTPULIATEIHHOTO YHCIIA. 2
WppanmonansHelie yncia 1
MHO03K€eCTBO IeHCTBUTEIBHBIX YHCEI 1
Dynkupns y = \/;, ee CBOWCTBA U TpaduK 2
CBolicTBa KBaJIpaTHBIX KOPHEH 4
[IpeoOpa3oBaHKe YUCIOBBIX BBIPAKEHHH , COIEPIKAIIIX 4
KBaJIpaTHbIE KOPHHU.
Moynb 1efCTBUTEIBHOTO YHCIa, rpaduK QYHKIUK y = | X | 2
Konmponvnasa paboma Ne2 1
4 KBagparnunas ¢pynknus. @ynkuus y = E 18 L
3

Oynxims Y =kx*u ee rpaduk




K N
OyHKIMA Y =—, ee CBOHCTBa U rpaduk
X

3
[Moctpoenue rpaduka ¢pynkimu y = f (X +1), eciu uzBecten

2
rpaduk pyukimm y = f ()
[Moctpoenue rpaduka ¢pynkmu y = f(X)+m, ecnu u3BecreH
rpaduk pynxuun y = f (X) /.
[Moctpoenue rpaduka pyukiuu y = f (X+ | ) +m, eciu
usBecteH rpaduk dynkunn y = f (X) 2
[MocTpoenue rpaduka QyHKIUKM Y = xfﬂ +b 1
Oynxims Y =ax’ +bx+c, ee rpaduk u cBoiicTBa
I'paduueckoe pemieHne KBagpaTHBIX ypaBHEHUH g
Konmponvnasn paboma Ne3 1
KBanpaTHbie ypaBHeHust 20
[TonaTHe KBagpaTHOTrO ypaBHEHUS U ero KopHU. [losHbIE 1
HETIOJIHBIE KBA/IPATHBIC YPaBHEHUS 2
@opMyIbl KOpHEN KBAJPAaTHOTO YPAaBHEHMS 3
Teopema Buera.Pa3noxxeHue kBaagpaTHOTO TPEXUJICHA HA 3
JTUHEIHbIE MHOXKUTEIN
PanmonanbeHble ypaBHEHHS 2
PanmonanbHble ypaBHEHHUS KaKk MaTeMaTHYEeCKHE MOJIENN 3
peanbHbIX cCUTyalluii. Perienne 3aa4y Ha JBH)KEHUE
3amauu Ha COBMECTHYIO paboTy 2
3aaun Ha CMECH U CILIaBbl 2
Konmponvnas paboma Nod 1
WppatnmonanpHble ypaBHEHUS 2
HepaBencTBa 12
CBolicTBa YMCIIOBBIX HEPABEHCTB 1
UccnenoBanue GpyHKIMNH HA MOHOTOHHOCTD 1
Pemenue nuHeitHBIX HEPABEHCTB 3
Pemenue kBagpaTHBIX HEPABEHCTB 3
Jloka3aTenbCcTBO HEPABEHCTB 1
[Tpubnmxennsie Beruucienus. [[pubnmkEHHbIe 3HAUCHUS 1
JNEHUCTBUTENBHBIX YHCE, IOTPEIIHOCTD MPUOTUKEHHUSI, TIPH-
OMDKEHUE 110 HEZJOCTaTKy U U30BITKY
CraHzapTHBINA BU/J [TOJIOKUTEIBHOTO YHCIIA 1
Konmponvnasa paboma No5 1
IToBTOpEHHE 8
IIpeoOpa3oBaHus pallMOHANIBHBIX BBIPasKEHHH 1
KBanpatHsle, 1poOHO- pallMOHaIbHbIE YPAaBHEHHMS. 1
KBanpaTHblif KOpEHb U3 HEOTPHULIATEILHOTO YHCTIa 1
TexcToBble 3a1aun. 2
Oyukiun. ['papuku. 2
IIpomexyrounas arrectanus ( UTOroBasi KOHTPOJIbHAs paboTa) 1

9




HUToro

| 1024 |

6

10
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