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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YYCHHUE APYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpOJOKEHUS O0pa3oBaHWs W IS TOBCEJHEBHOW KW3HU. PazButue vy
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyeckux abCTpakiuii, crnoco0e OTpakeHHsl MaTeMAaTHYeCKOW HayKou
SBIIEHUH M TPOIECCOB B TNpHUpOJe H OOIIECTBE, POJIM MaTEeMaTHUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CITIOCOOCTBYET (POPMHUPOBAHHUIO
HAYYHOTO MUPOBO33PEHUS U KaUueCTB MBIIIJICHHUS, HEOOXOANMBIX IS afanTalliy B
COBpeMEHHOM LH(PpoBOM oOIIecTBe. M3ydeHue anredpbl oOecrieyuBaeT pa3BUTHE
yMEHUsI Ha0moAaTh, CpaBHHBATh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecreurnBaeT pa3BUTHE JIOTMUECKOTO MBIIIEHUS! 00YYaIOIINXCs: OHU HCTIONb3YIOT
JNEAYKTUBHBIE W WHIYKTUBHBIE PACCYXKIEHUS, O00O0OIIEHHME W KOHKPETU3AIUIO,
abctparupoBanue u aHajioruto. O0ydyeHue anareOpe mpeanonaraeT 3HaAYUTEIbHbBIN
00BEM CAMOCTOSTENBHON IEATEIHOCTH 00Y4AOIINXCSl, TO3TOMY CAMOCTOSATEIBHOE
pelieHre 3adad  o0y4aromUMUCS SBJIAETCS peaju3alueid JesTeIbHOCTHOIO
MpPUHIUIA O0yUeHHUS.

B crpykrype mnporpamMmbl y4eOHOro Kypca «YTiIyOJIeHHass MaTeMaTHKay
yrayON€HHOTO  HM3yYEHHsS OCHOBHOE MECTO  3aHHMMAIOT  COJAEpKATEeIbHO-
METOAMYECKHE JTUHUM: «HuCna U BBIUUCICHUN», «AJIredpandyecKue BhIPAKEHUD,
«YpaBHeHHsI W HepaBeHCTBay, «DyHkumm». Kaxnas u3 3THUX comepiKaTesbHO-
METOJMYECKUX JIMHUM PAa3BUBACTCS Ha MPOTSKEHUU TPEX JIET M3YUYEHUS Kypca,
B3aMMOJICHCTBYS C APYTUMU €ro JIMHUAMU. B X01e u3yuenus kypca oOydaromumces
MPUXOAUTCS JOTUYECKH PACCYKJATh, MCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM B mporpaMmy y4eOHOro Kypca «YTiayOneHHass MaTeMaTHKa
BKJIFOUEHBl HEKOTOpBHIE OCHOBBI JIOTMKH, IPEACTaBIECHHbIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKoro oOpa3oBaHUSI U CIIOCOOCTBYIOIIME OBJAJICHUIO
00y4aroIUuMuUCs OCHOB YHHUBEPCAJIBHOTO MaTEMaTUYECKOTO S3BIKA.
ConepxaTeabHON M CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOTo Kypca «YTiyOJieHHas
MaTeMaTHKay SIBIISIETCS] €r0 HHTETPUPOBAHHBIN XapakTep.

Conepxkanve nuHUM «Ywciia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOU
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C PAlMOHATBHBIMH M HUPPAMOHAIBHBIMU YHCIAMU, (HOPMHUPOBAHUEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpefiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MIPEJAMETOB U OKpYyXkarolel peanbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus y4eOHBIH MaTepual TPYNIUPYETCS BOKPYr  pallMOHAIBHBIX
BBIpaXKEHUN. AJNreOpa JIEMOHCTPUPYET 3HAUYCHUE MATEMATHKU Kak s3bIKa s
NOCTPOEHUSI MATEMATHYECKMX MOJIEIE, ONHCAHMS NPOLECCOB U SIBICHUUN
peanbHOro Mupa. B 3anaun oOyueHus anreOpe BXOAIT TakKe JajdbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, ISl OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JIMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmecTBe. MI3yueHne maTepuaa cnocoOCTBYET pa3BUTHIO y OOYHAIOIIUXCSI YMEHUS
WCIIOJB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMaTUKU —
CJIOBECHOT'O, CMMBOJHYECKOTO, TpadUyecKoro, BHOCUT BKIaJ B (HOpMUPOBAHHE
MPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUIIM3AIIUU U KYJIbTYPHI.

VYriyOn€HHBIN Kype anredpbl XapakTepU3yeTcss U3y4eHUEM JTOTIOJHUTEIBHOTO
TEOPETUYECKOIr0 anmnapara u CBSI3aHHBIX C HUM METOJIOB pelIeHus 3a1ad. Anredpa
SBJISIETCS SI3BIKOM JJISI OMUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM
MaTeMaTu4eckoro mojaenupoBaHusi. [Ipu 3ToM camMu OOBEKTHI MaTEMaTUYECKHUX
YMO3aKJIIOUCHU W TIPUHATBIE B airedpe TmpaBuia UX KOHCTPYHPOBAHUSA
CrOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI OOOCHOBBIBATH M JIOKA3bIBATh CYKJICHMUS,
pPa3BUBAIOT MaTEMATUYECKYH0 HUHTYUIIMIO, KpaTKO U HarJIJHO PacKphIBAIOT
MEXaHU3M JIOTHUYECKUX MOCTPOCHUI U y4aT uX MPUMEHEHHIO. TeM caMbIM anrebpa
3aHMMaeT OJHO W3 BEIyIIMX MeCT B (OPMHPOBAHWU HAYyYHO-TEOPETUYECKOTO
MBIIIEHUS 00YyYaromuXxCsl.

CornacHo yueOHoMy Mmany B 9 C kiacce wu3ywaercs Y4deOHBIH Kypce
«YrnyOneHHass MaTeMaTHKa, KOTOPbIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3eibl
comepxkanusi: «Yucma u  BBIYUCHCHHSY, «ANTreOpandyeckue BBIPAKEHU,
«YpaBHEHUS U HEPABEHCTBAY», « DyHKIIMN.

Ha wusydenune ydeOHOro kypca «YriyOsneHHas maTemaThka» B 9 Kkiacce
orBoauTcs 34 vaca (1 yac B Hezeio).

[Iporpamma coctaBiieHa ¢ yaeToM pabodeit mporpaMMbl BOCITUTAHUS.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl IO MaTeMaTHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) maTpuoOTHYECKOTO BOCIIMTAHUS

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUMU, MPOUEAYP TPakJIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUUA HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOMI Ha AaKTUBHOE YyYacTME€ B PEHICHWU NPAKTUUYECKUX 3a/1ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHOM NpodeccruoHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHBHON TPACKTOPUU O0Opa30BaHUS U )KU3HECHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI0 MO3HAHUS:

OpUEHTAluEe B JIESATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSl U 3HAYMMOCTH JJISI Pa3BUTHS IUBWIM3ALINH,
OBJIaJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢usmyeckoro Bocnutanusi, GopMHUPOBaAHHMS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTyYHUs:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA peIEeKCHH, TPU3HAHIEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4ejoBeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA IPUMEHEHNE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a71a4 B
00J1acT COXPaHHOCTH OKPYKAIOIIEeH Cpe/bl, MIIAHUPOBAHUS TOCTYIKOB U OLIEHKH
UX BO3MOXHBIX IMOCJEICTBHI JJI OKpYKaroLWEN cpeabl, 0CO3HAHUEM TI100aTIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHMAM COLHUATbHON M NPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbBI3OB, TPeOYIOLIUMN KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHHS MPOrpaMMbl 10 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt copmMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOIITHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JIEUCTBUSIMHU U YHUBEPCAJILHBIMH PETYJISTUBHBIMU JIEHCTBUSIMH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA
Bba3oBble 1ornyecKkue aeicTBUA:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbBIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBAaHMsI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONCHUAX U YTBEPXKACHUAX, MpeiaraTh KpUTEpUU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTEMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HanOOoJIee NOAXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIPOCHI KAaK MCCIIEI0BAaTEIbCKUM HHCTPYMEHT I1O3HAHMS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCThH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHUI;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMALMU MO KPUTEPUSIM, HPEII0KEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaAJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIeHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS 10 XOJy peUIeHUs 3a/ayd,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTABISATh CBOM CYXKJEHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHHS € Y4€TOM 3ajaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh 1EeJb
COBMECTHOM JeSTENbHOCTH, IUIAHUPOBATH OPTaHU3AlUI0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIMOJIHATH CBOIO YaCTh pabOThI U KOOPAUHUPOBATH
CBOM JICMCTBHUS C APYTUMHU WICHAMU KOMaH/Ibl, OIEHUBATh Ka4€CTBO PE3yibTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3ysbTaT 1Mo KPUTEPHUsIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTABJATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHBALIMU U pe(IIeKCUH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AEATEIbHOCTU MOCTABIECHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHAIBHYIO OIIEHKY PELICHHUS 3a]]a4u.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yeHus B 9 kiacce 00y4aromuics MOIyYUT CIETYIOIINE MPEIMETHBIC
PE3yIbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-W CTENEHU, CTEHNEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd MNpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHSITh CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHATIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh NMOHATHE MHOXKECTBA JCHCTBUTENIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHUH PACCYKIACHUN U I0KA3aTEIIbCTB.

CpaBHUBAaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIC YHUCJIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKECHUM.

AJiredpanyeckue BbIpaKeHUs

CB0OOIHO ONEepUpPOBATH MOHATHEM KBaPATHOTO TPEXUIEHA, HAXOAUTh KOPHU
KBaJIpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Periats TuHENHbBIE U KBAapaTHBIE YPABHEHHUS, YPABHEHHUS, CBOIAILNECS K HUM,
JIPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemrats HECIOKHBIE KBAIPATHBIE YPABHEHUS C MAPAMETPOM.

Pewate nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEpBAJIOB, M300pa)kaTh pEIIEHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOH,
3aIMChIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PeraTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPAaBHEHUH C [TAPAMETPOM.

[TpumeHsaTh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHM, 3aMEHBI IEPEMEHHOM,
rpaduaeckoro MeTo/ia Py PEIIeHUU YpaBHEHHM 3-11 1 4-i cTeneHel.



PemaTte  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PELICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OrpaHUYECHHSIMH, HAIIPUMED, B LENbIX YHACIAX.

[IpoBoUThH MccneAOBaHUS YPABHEHHUN M CUCTEM yYpaBHEHHM, B TOM YHUCIE C
npuMeHeHuEeM rpaduuecKux MpeAcTaBiIeHu (YyCTaHaBIMBAaTh, UMEET JIU YPABHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

Pemiath TEKCTOBbIE 3aJauu alIreOpamnyeckuMm CrocoOoM ¢ TMOMOIUIBIO
COCTABJICHHSI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30oBaTh ypaBHEHUS, HEPABEHCTBA M WX CHUCTEMbI JJISi COCTABJICHMUS
MaTE€MaTU4eCKOM MOJEIM pPEAIbHOM CUTyallMM WM [PUKIAAHOW 3a/auu,
MHTEPHPETUPOBATH NOJYUYCHHBIE PE3YJIBTATHI B 33JJTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Trpapuk
byHKUIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GYyHKIUA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCOUHO-3aJaHHask (PYHKIIHSL.

HccnenoBarh pyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh ONpENENeHHsl, MHOKECTBO 3HAUYECHHM, HYIM (YHKUHUH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, TNPOMEXYTKHM BO3pacTaHusi M YObIBaHMSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbILIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3HaBaTh KBaApaTUYHYIO (DYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Onpenensath noJiokKeHue rpaduka KBaApPaTUYHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ ko pUIIHECHTOB.

Crpouth rpaduk  KBagpaTUUHOW  (YHKIMH, OMHCHIBATH  CBOWMCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU JJIs pEUISHUS 3a]1a4.

Ha nmpumepe kBaapatudnoit GyHKImH cTpoutsh rpaduk ¢pyaxiuu y =af(kx +
b) + ¢ ¢ nmomosio peobpazoBanuii rpaduka pynkuun y=Ff(X).

NnmroctpupoBaTh ¢ TOMOIIBIO rpaduKka peaabHy0 3aBUCUMOCTb MITU MPOLIECC
M0 UX XapaKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpUIECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKAsl TPOTPECCHH.

3amaBaTh MOCJENOBATEIBHOCTH PAa3HBIMU  CIIOCOOAMH: OIMMCATENIbHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BbIMONHATS  BBIYMCIEHHST C HCMNOJb30BaHHEM (OpMya N-To  4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



N300paxaTh WIEHbl IOCIEIOBATENILHOCTY TOYKAMHU Ha KOOPAWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIIOBBIMM IOCIEA0BATEIbHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacno3sHaBaTh ¥ TOpPUBOAUTH HPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
NOCJIEI0BATEIBHOCTEH, OrPAaHMYEHHBIX  IOCIEA0BAaTEIbHOCTEN, MOHOTOHHO
BO3pacTarolux (yObIBaIOIIUX ) MOCIEI0BATEIbHOCTEH.

HmeTs npeacTaBieHre 0 CX0UMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPHUECKON MPOTrPECCUH.

[TpuMeHATh METOT MaTEMaTUYECKON UHIYKIIUHU IPU PEILECHUH 3a/1a4.

COAEPKAHUE OBYUYEHMUSA

9 KJIACC

Yucaa v BIYMCICHUSA

Kopensb N-i1 crenenu u ero cBoiicTBa. CTeNeHb C pallMOHAIBHBIM [TOKa3aTelIeM
U €€ CBOMCTBA.

AJsiredOpanvecKue BbIPpAKEHUA

ToxIeCTBeHHbIE MPeoOpa30BaHMs BBIPpAXEHUM, COACPKAIIMX KOPEHb N-if
crenieHu. ToXIeCTBEHHBIE MPEOOPa30BaHUs BHIPAKEHUM, COJEPKANTUX CTETICHD C
paLMOHATIBHBIM [OKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxenue
KBAJPaTHOTO TPEXUJICHA HA JIMHEUHBIE MHOXKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

buksanparnusie ypaBHeHus. [Iprumepbl IpUMEHEHHI METOIOB PABHOCHUIIBHBIX
npeoOpa3oBaHuid, 3aMEHBI TMEPEMEHHOM, TpadUYecKOro METoAa MPU PEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENICHE.

Pemiennie 1poOHO-pallMOHANIBHBIX YPaBHEHUM.

Pemenue cucrem ypaBHEHHM ¢ IByMs IIEpEMEHHBIMU. Perenne npocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHUH ¢ JAByMs nepeMeHHbIMU. ['paduueckuit meTon



pELICHU CUCTEMBI HEJIMHENHBIX YPAaBHEHUH C JByMs ITIepeMeHHbIMU. CUcTEMA JBYX
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU KaK MOJIEb PEAJIbHOM CUTYaLlHH.

Uucnossle HepaBeHCTBa. PelleHne NMHEMHBIX HEPAaBEHCTB. J0Ka3aTenbCcTBO
HEPaBEHCTB.

KBagpaTHple HEpaBeHCTBA C OJHOM IepeMEHHOM. PemieHue KBaapaTHBIX
HEPABEHCTB Irpa)MueCKUM METOAOM M METOJIOM MHTEpBaiIOB. METOJl MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA ¢ TapaAMETPOM.

Pemenune TeKCTOBBIX 3a/1a4 ¢ TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCcTBO C 1ByMs IepeMEHHbIMH. PelleHne HepaBEeHCTBa C JBYMs
nepeMeHHbIMHI. CUCTEMBI HEPaBEHCTB C ABYMs nepeMeHHbIMU. [ paduueckuit MeTos
pELIEHUsI CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DOyHKUIMHA

@yuknusa.  CpoiictBa  (QyHKUMI:  Hynd  (YHKIUH,  [OPOMEXKYTKH
3HAKOMNOCTOSHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pACTaHHS M yObIBaHUSA (PYHKIUH,
4yETHBIC U HEYETHBIE (PYHKIIMH, HAauOOJIbIlIee U HAMMEHbIIEEe 3HaUeHUs (DyHKLUU.

KBanpatnunas ¢yHkuus u  e€ cBoiictBa. lcnonb3oBaHue CBOWCTB
KBaJpaTUUHOUN (QyHKIMU JUIs perienus 3aad. [loctpoenue rpadurka kBaapaTHUHON
¢ynkuuu. Ilonoxenue rpaduka KBaJgpaTUYHOW (YHKUHMUA B 3aBUCUMOCTH OT €€
ko> punuentos. I'papuku pynxumii Y =ax2, y = a(x — m)?u y = a(x — m)? +n.
[Toctpoenue rpadukoB (QyHKIUH C TOMOIIBIO TPEOOPA30BAHUM.

Hpob6uo-nuneiinas Gyukuus. MccnenoBanue QyHKIMiA.

Oynkuus Y = X" ¢ HaTypalbHBIM TOKa3aTeneM N u e€ rpaduk.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

[lonsiTue wucioBoi mnocienoBaTenbHOCTU. KoOHeuHble U OECKOHEYHbIE
1ocJIe0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromias  (yObIBarommiasi)  mociieoBarelbHOCTh.  CrmocoObl  3a1aHus
MOCJIEIOBATEILHOCTH: ONMUCATENbHBIA, TAOJWYHBIM, ¢ MOMOLIBI0 (HOPMYIBI N-TO
YJI€HA, PEKYPPEHTHBIM.

Apudmernueckass W reomerpuueckas mnporpeccur. CBOWCTBa UJICHOB
apupMeTHYecKoil M TeoMeTrpudeckoil mnporpeccuit. dopmynsl N-TO UeHa
apu(pMETHIECKON U reoMeTpuueckor mporpeccuid. DopMysbl CyMMBbI MEPBBIX N
YJICHOB apU(PMETHUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH MOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
OECKOHEYHO yOBbIBAIOIIEH TEOMETPUUECKON TTPOTPECCHH.

Meron matematuyeckon MHaykuuu. [Ipocrennme npumepsl.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne ii/m Ha3Banue pa3ieioB 1 TeM KouauuecTBo Hcnoan3oBanue
NporpaMmmasl 1acoB. 3JIEKTPOHHBIX
Beero 00pa3oBaTeIbHBIX
pecypcoB

1. Cucrembl ypaBHEHUH 4 bubmuoreka [JOK

https://m.edsoo.ru/

2. Pemenue HepaBeHCTB 7 Bu6muorexa [IOK

https://m.edsoo.ru/

3. Uwucnossie GpyHKIINN 5 bubmmorexa IIOK

https.//m.edsoo.ru/

4, Apudmerndeckas u 8 bubnunoreka [IOK
reOMETPHUECKas TPOTPECCHH https://m.edsoo.ru/

5. | AJITEBPAUYECKUE 10 bubmuorexa [JOK
BBIPAXXEHMS. Crenens ¢ https://m.edsoo.ru/
palMOHANBHBIM MTOKa3aTeeM

6. OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA
Anrebpa, 9 kitace/ Mopakosuu A.I'., Cemenos I1.B., Anekcanaposa JI.A., Mapnaxaesa

E.JI., O0mectBo ¢ orpannyeHHoi oTBeTcTBEHHOCThIO «BMTHOM. JIaboparopus 3HaHU»;

AxunonepHoe o6mectBo «M3narenberBo «lIpocsenienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

bu6mmorteka LIOK https://m.edsoo.ru/
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