MocKOBCKHMH TOCy1apCcTBEHHBIN yHUBEpcUTeT MMeHr M.B. JlomoHnocoBa

AHHOTAIIAS PABOYEM ITPOT'PAMMBI
yueOHOro npeamera «AJjredopa»
YPOBHSI OCHOBHOI'0 00111er0 00pa30BaHus
AJIsl TYMAHUTAPHOI0 HANPaBJIEHUSI

JHannast paboyast mporpamMmma oOecledrBaeT JOCTH)KEHHUE 00pa30oBaTeNIbHBIX PE3YJIbTATOB,
npenycmorpeHHplx @I'OC OO0 no yuebHOMY mpeamery «Anredpa» ypoBHS OCHOBHOI'O OOIIEro
00pa30BaHus U BBIIIOJHEHUE OCHOBHOM 00pa30BaTesIbHOM NIpOrpaMMbl Y HUBEPCUTETCKOM TMMHA3UU
(muxona-untepHar) MI'Y umenn M.B. JlomoHocoBa.

Hacrosimas pabovast mporpamMma paspaboTaHa Ha OCHOBE padodeil mporpaMMbl yuyeOHOTO
npeamera «AnreOpa» Ha ypOBHE OCHOBHOTO o0mero obOpasoBanus k YMK aBtopa
[O.H. Makapsruesa.

B cootBercTBUM ¢ y4eOHBIM IJIaHOM YHUBEPCUTETCKOM TMMHa3uM pabodas mporpaMma
paccunrtana Ha 309 yacoB u peanu3yercs 3a 3 yueOHbIX rona B TeueHue I-1V gersepreii.

VYuebHblii TpenMer «Aredpa» YpPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS COCTOUT W3
3 yueOHBIX KypCOB:

—  «Aurebpa. 7 knmace» - 1 rog o6yuenust — 105 yacos (35 Henenb no 3 yaca B HeJleINI0);
—  «Aurebpa. 8 kiace» - 2 rog o0yuenust — 105 yacos (35 Henenpb o 3 yaca B HeJleNi0);
—  «Adnredpa. 9 xmace» - 3 rox o0yuenust — 99 gacos (33 Henenu o 3 yaca B HEZEIIO).

Paboueii mnporpammoii ydeOHOro mnpeamera «Ajiredpa» ypOBHS OCHOBHOTO OOIIETO
00pa30BaHus MPETyCMOTPEHO: IO UTOraM KaXJ10i YeTBEPTH — 3a4eT, IO UTOraM rojia — 3ayer.

IIpenonaBanue Beaercs no yueOnukam Y MK:

1. Anre6pa. 8 xmacc. MaxkapsiueB IO.H., Munmrox H.I'., Hemkos K.M. u ap. / Ilox pen.
TensikoBckoro. M3narensctBo «lIpocBemenuey.
2. Aunrebpa. 9 xmacc. Maxkapeue IO.H., Munmiok H.I'., HemxoB K.W. u np. / Ilox pen.

TenskoBckoro. M3narensctBo «lIpocBemenuey.
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IlnanupyemMblie pe3yabTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa «AJredpa» ypoBHsI OCHOBHOTI'O
o0mero odpasoBanus
IIpeaMeTHbIE pe3ybTAThI
B pe3ynbrate uzyuenus yaebHoro npeamera «Anredpa» o0ydarouuiicss Hay4uTcs:

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

— OnepupoBaTh Ha 0a30BOM ypOBHE! TOHATHAMH: MHOXKECTBO, OJIEMEHT MHOMKECTBA,
MOJAMHOKECTBO, TPUHAIJICKHOCTh;

—  3aJaBaTh MHOXKECTBA NIEPEUUCIICHUEM UX HJIEMEHTOB;

—  HAXOJWTh MepeceueHue, 00beTUHEHNE, TOJIMHOKECTBO B IIPOCTEHUIIIUX CUTYAIIHSX;

— omepupoBaTh Ha 0a30BOM ypOBHE TMOHATHSIMH: OINpeAeNieHue, akKcuoma, Teopema,
JI0Ka3aTelIbCTBO;

—  NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIs1 TOATBEPKICHUS CBOUX BBICKa3bIBAHUH.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

—  HUCIOJB30BaTh rpapuuecKoe MpeACTaBICHUE MHOXKECTB JJIsI OIMMCAHUS PEaTbHBIX MTPOLECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.

Yucaa

— OmnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHUSIMH: HATypaJlbHOE YHCJIO, IIEJ0€ YHCIIO,
OOBIKHOBEHHas1 Jpo0Ob, JecATUYHAsT JApoOb, CMEIIaHHAas Jpo0b, PAIMOHAIBLHOE YHUCITIO,
apumMeTHuecKuil KBaJipaTHbIH KOPEHb;

—  HCHOJB30BaTh CBOMCTBA YMCEN U IIPaBUJia IEUCTBUI MPU BBITOJIHEHUH BBIUMCICHUN;

—  HCMOJB30BATh IPU3HAKYU AETUMOCTH Ha 2, 5, 3,9, 10 npH BBINOJIHEHUHU BBIUUCIECHUN U PELICHUN
HECJIOKHBIX 3a7a4;

—  BBINOJHATH OKPYIJIEHUE PAllMOHATIBHBIX YUCEN B COOTBETCTBUHU C MPABUIIAMU;

—  OlICHUBATh 3HAYCHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO IIEJIOT0 YUCIIA;

—  pacrmo3HaBaTh palMOHAJIBHBIC U UPPAITHOHAIBHBIC YHCIIA;

—  CpaBHMBATh YHCIIA.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

—  OIIGHUBATh PE3yIbTAThl BEIUMCICHUHN TP PEIICHUH TPAKTUUECKUX 3a]1a4;

—  BBINIOJHSATH CPABHEHHUE YHCEI B PEATbHBIX CUTYAIUsX;

—  COCTaBJISITh YMCJIOBBIE BBIPAXKEHHS IPU PELIEHUWU MPAKTHYECKUX 3a/ay U 3a]ad U3 JPYrux
y4eOHBIX TIPEIMETOB.

To:xknecTBeHHBIE IPEOOPA3OBAHUS

131ech ¥ nanee — pacrno3HaBaTh KOHKPETHbIE HPUMEPHI OOIMX HOHATHI O XapaKTEPHBIM IPU3HAKAM, BBITIOIHATH
JIEACTBHS B COOTBETCTBUU C OTIPE/ICTICHUEM U MPOCTEUIIIMMU CBOMCTBAMHU MOHATUM, KOHKPETHU3UPOBAThH ITPUMEPaMH
00IIIHe TOHSTHS.



— BrbmonHATe HecnoxHbIe MPeoOpa3oBaHMsl ISl BBIYMCICHUS 3HAYCHHUIM YMCIIOBBIX BBIPAKEHUIH,
COZIepXkAaIIMX CTEIEHU C HATypaJbHBIM IIOKA3aTesleM, CTENEHU C LENbIM OTPULIATEIIbHBIM
[IOKAa3aTelIeM;

—  BBITNOJHATH HECIIOKHBIE TPEOOpa30BaHUs LEIIBIX BRIPAKCHUI: PACKPHIBATh CKOOKH, IPUBOIUTH
IIOOOHBIE ClIaraeMEbIE;

—  UCHOJB30BaTh (HOPMYIIBI COKPAIICHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBaJapaT pa3HOCTH,
Pa3HOCTb KBAAPATOB) JJIsl YIPOILIEHUS BHIYUCICHUIN 3HAUYCHUN BBIPAKECHUI;

—  BBHINOJHATH HECJIOXKHBIE MPEoOpa3oBaHusl APOOHO-IMHEHHBIX BBIPAKEHUN M BBIPAKCHHUU C
KBaJPaTHBIMU KOPHSIMH.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

— IOHHUMATh CMBICH 3alIUCH YUCIIA B CTAHIAPTHOM BU/IE;

—  omepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aMHUCh YHCIIa.

YpaBHeHUs] 1 HEPABEHCTBA

— OmnepupoBath Ha 6a30BOM ypOBHE MOHSITHIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO, YpPaBHEHHUE,
KOpPEHb YPAaBHEHHUs, PELICHUE YPaBHEHHUs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pELICHUE
HEPaBEHCTBA;

—  TPOBEPATH CHPABEIIIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

—  pewiaTh JIMHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSALIMECS K JIMHEWHBIM;

—  pemaTh CUCTEMBI HECIIOKHBIX JTMHEHHBIX YPAaBHEHU, HEPABEHCTB;

—  MPOBEPSTH, ABISETCA JIU TAHHOE YUCJIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

—  pemiaTh KBaJpaTHbIE YpaBHEHHUs 11O (hopMyJie KOpHEN KBaJPaTHOTO YPAaBHEHUS;

—  n300paxkaTh PEIICHUs] HEPABEHCTB U MX CUCTEM Ha YUCJIOBOU MPSMOM.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

— COCTaBJIATh W pEUIaTh JMHEWHBIE YPAaBHEHUs NPHU PEIICHUU 3a7a4, BOZHHKAKOIIUX B JIPYTHUX
y4eOHBIX TpeaMeTaXx.

DOyHKIUHA

— Haxoauts 3HaueHue GyHKIUH 110 33JJaHHOMY 3HAUYEHHUIO apTyMEHTa;

—  HaXOAWTh 3HAYEHHUE apTryMEHTAa 10 3aJaHHOMY 3HaUYCHUIO ()YHKIIUH B HECIOXKHBIX CUTYaIIHSIX;

—  ONpEeAeIITh MOJIOKEHUE TOUYKU MO €€ KOOpANHATaM, KOOPAUHATHI TOYKH IO €€ MOJIOKEHUIO Ha
KOOPJMHATHOM IIOCKOCTH;

— 1o rpaduKy HAXOIUTh OOJACTh OIpPEACIICHHS, MHOXECTBO 3HAYCHWH, HYIH (YHKIIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pAacTaHMsl W YOBbIBaHWsA, HauOoJplliee W
HauMEHbIIIee 3HaYCHUS PYHKIINH;

—  CTpOUTH rpauk JMHEHHON PYHKINY;



MIPOBEPSITH, SIBISETCA JM JaHHBIA Trpaduk rpadukoM 3adaHHOW QYHKIUU (JTHHEHHOM,
KBaIpaTUYHOM, 00paTHON MPOITOPIIMOHATBHOCTH);

OTIpeNeNATh NPUOIMKEHHBIC 3HAUEHUSI KOOPIMHAT TOUKH IepecedeHus rpagukoB QyHKINA;
orepupoBaTh Ha 0a30BOM YpPOBHE TIOHATHSIMH: IIOCIEIOBATEIbHOCT, apudMeTHdecKas
HpOrpeccus, FeOMETpUYECKas IIPOrpeccus;

pelaTh 33/1a4y Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJYYeH HEMOCPEACTBEHHBIM

noacuérom 6e3 mpuMeHeHus Gopmyi.

B noBceqHeBHOM KH3HHU U IpU U3YYCHUH APYIUX NPEAMETOB:

UCTIOJIB30BaTh TPa(UKH peaabHBIX MPOILECCOB M 3aBUCUMOCTEH ISl ONpPEACTICHUS UX CBOMCTB
(HauOospIIMEe ¥ HAMMEHBIIME 3HAYCHUS, NMPOMEXKYTKH BO3pacTaHHs M yObIBaHHsS, 00JIaCTH
MOJIO’KUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

MCIIOJIb30BaTh CBOMCTBA JIMHEWHON (GYHKIMM U ee TpaduK MpPU PEIICHUU 3a1ad U3 JPYTUx

y4€OHBIX IPEIMETOB.

CraTucTHKa M TeOpHUs BEPOATHOCTEH

MMmeTs npeicTaBIeHHE O CTATUCTHUECKUX XapaKTEPUCTHUKAX, BEPOATHOCTH CIy4alHOIro
COOBITHS, KOMOMHATOPHBIX 3ajlayax;

pemarth npocreniime KOMOMHATOPHBIE 3a7ja4ul METOJI0M IIPSIMOTO ¥ OPraHU30BaHHOTO IIepedopa;
NPEJCTaBIATh JaHHbIE B BUJE TAaOIMIL, AUarpamMm, rpauKoB;

YUTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIMIIbI, AUArpaMMBI, rpaduka;

OTIpEEATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YUCIOBbIX HAOOPOB;

OLICHUBATh BEPOSITHOCTh COOBITUS B IPOCTENIINX CIyYasX;

HMCETHb NPCACTABJICHUEC O POJIM 3aKOHA OOJIBIIINX YKCEN B MACCOBBIX SIBJICHHUSX.

B noBceHeBHOM KU3HM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

OLICHMBATh KOJIMYECTBO BO3MOXHBIX BApUAHTOB METOAOM Iiepedopa;

UMETh MPEJCTABIEHUE O PO MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHUII;
CPaBHUBATH OCHOBHBIE CTATUCTUYECKHUE XAPAKTEPUCTUKH, IOJIYYEHHBIE B IPOLIECCE PELICHUS
MIPUKIIAJHON 3a7a4U, U3YyUYEHUS PEAIBHOIO SIBICHUS;

OLICHUBATL BEPOATHOCTH PCAJIbHBIX COOBITHI U SBIICHUH B HECIIOXKHBIX CUTyallugX.

TexcToBbBIE 3a71a4N

PemraTe HeCIIOXKHEBIE CIOKETHEIC 3aaa4M pa3HbIX TUIIOB HA BCEC apI/ICbMeTI/I'-IeCKI/Ie JleﬁCTBI/ISI;
CTPOUTL MOJZCIIb YCJIOBUA 3aJdadun (B BUIC Ta6J'II/II_U>I, CXCMbI, pUCYHKa HIIN ypaBHeHI/I}I), B
KOTOpOfI AAaHbl 3HAYCHUS NBYX U3 TpéX B3aMMOCBA3aHHBIX BCJIMYHH, C LCIIBIO ITOUCKA PCHICHUA

3aa4y;



OCYIIECTBIISITH CIIOCOO MOMCKA PEIIEHUS 3a/1a4H, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WM OT TPeOOBaHUS K YCIOBHIO;

COCTaBJIATH IUIaH PELEHUS 3a7auu;

BBIJICIIATH 3TAIlbl PEIICHUS 331a4H;

MHTEPIPETUPOBATH BBIUNCIUTEIbHBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATH OJIyYEHHOE PEILICHUE
3a/1auu;

3HATh pa3IMuue CKOpocTel 00bEKTa B CTOAYEH BOJIE, MPOTUB TEUCHHUSI U MO TEYCHUIO PEKH;
pemarh 3aJa4i Ha HAX0XK/I€HHE YaCTH YHUCIIA U YUCIIA 110 €r0 4acTH;

pemath 3ajaud pa3HbIX TUIOB (Ha paboTy, HA MOKYIKH, Ha JBM)KEHHE), CBA3BIBAIOIIMX TPH
BEJIMYMHBI, BBIJICISITH 3TH BEJIMUYMHBI M OTHOIICHHS MEX1Yy HUMU;

HaxOJIUTh MPOLEHT OT YMCJIA, YUCIIO IO MPOLUEHTY OT HEro, HaXOJAUTh MPOLIEHTHOE CHUYKEHUE
WJIM [TPOLIEHTHOE MOBBIILIEHUE BETUYHUHBI;

peuaTb HECIOKHBIC JIOTUYCCKUEC 3a1a4Y MCTOI0OM paccyxcz[eHHﬁ.

B noBceaqHeBHOM KH3HHU U IpU U3YYCHUH APYIUX NPEAMETOB:

BbIABHUI'aTb T'HIIOTE3bl O BO3MOJKHBIX IIPCACIBHBIX 3HAYCHHUAX HMCKOMBIX B 3a/1a4u€ BCIIMYUH

(enatb NPUKUIKY).

Hcropust MaTeMaTHKHU

OnuceIBaTh OTAENIBHBIE BHIJAIOIIMECS PE3YNbTAThl, OJIYYEHHbIE B X0/1€ Pa3BUTUS MaTeMaTHUKU
KaK HAayKU;

3HaThb INPUMEPHl MAaTEMAaTUYECKUX OTKPBITUM W HMX aBTOPOB, B CBA3HM C OTEUYECTBEHHOW M
BCEMHUPHOH UCTOPHUEH;

IMOHUMATh POJIb MAaTEMATUKHU B Pa3BUTUU Poccun.

MeTtoabl MaTEMATHKH

BriOupaTh moaxoasmuii H3y4eHHBIA METOJT JUI PEIICHUS W3YyYEHHBIX THIIOB MaTeMaTHUYECKUX
3aj1ad4;

MIPUBOJIUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKPYKAIOIIEH JEHCTBUTEILHOCTH U
MPOMU3BEJCHUSIX HCKYCCTBA.

JJ1g ycnenHoro npo1oJkKeHus: 00y4eHus Ha yriryOJIEeHHOM ypOBHE 00 ydaroluicsl HayuYnuTCs:

9J1eMeHThI TCOPHUH MHOYKECTB U MaTeMaTU4eCKoi JOrHKHA

CB060,Z[HO Ol'IepI/IpOBElTIJ2 MNOHATHUAMU: MHOXCECTBO, XApPAKTCPUCTUKHU MHOXKCCTBA, 3JICMCHT

MHOXECTBA, MMYCTOC, KOHCYHOC U OCCKOHEUHOE MHOXCCTBO, [TIOAMHOXKXCCTBO, ITPUHAATICIKHOCTD,

BKJIFOUCHUEC, pPaBCHCTBO MHOXKCCTB, CIIOCOOBI 3aaHuC MHOXCCTBA,

2 351ech U asiee — 3HATh ONpEJIECHUE IOHATHS, 3HATh U YMETh JOKa3blBaTh CBOMCTBA (MPM3HAKH, €CIIM OHM €CTh)
MOHSATHS, XapaKTEPU30BATh CBSA3HU C APYTUMH MOHATUSIMH, IPEACTABIISAL OJHO MOHATHE KaK YacTh LEJIOCTHOTO

KOMIIJICKCA, UCII0JIB30BATh ITOHATUC U €TO CBOIicTBa Ipyu MPOBCACHUU paccymeﬂni/i, JA0Ka3aTeJIbCTB, pCIICHU U 3aa4.
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3aJ]aBaTh MHOXECTBA pa3HBIMH CIIOCO0aMH;

NPOBEPSTH BBHITOJHEHUE XaPAKTEPUCTHUECKOTO CBOWCTBA MHOKECTBA;

CBOOOJTHO OTIEPUPOBAThH MOHATUSMU: BBICKa3bIBaHUE, HICTUHHOCTh U JIOXKHOCTh BHICKAa3bIBAHUS,
CJIO)KHBIC M TIPOCTHIC BBICKA3bIBAHMS, OTPHUIIAHHE BBICKA3bIBAHWI; MCTUHHOCTh M JIOXKHOCTh
YTBEPXKICHHUSI U €r0 OTPUIAHMS, ONEPAlMU HAaJ| BBICKA3bIBAHUSMHU: W, WJIHM, HE; YCIOBHBIC
BBICKa3bIBaHUS (MMILIUKALINH );

CTPOUTH BBICKA3bIBAHUS C UCIIOJIB30BAHNECM 3aKOHOB aJII‘e6pBI BBICKA3bIBaHUH.

B noBceqHeBHOM KH3HHU U IpU U3YYCHUH APYIUX NPEAMETOB:

CTPOUTDH paCCYKACHHNA Ha OCHOBC UCIIOJIb30BAHUA ITPABUIT JIOTUKH,
HCIIOJIB30BAaTh MHOKECTBA, OIICpalii ¢ MHOXCCTBaAMH, HUX rpa(bnqecxoe MMpeaACTaBJICHUE OJIA

OIIMCAaHHUs pCaJIbHBIX ITPOUCCCOB U HBJ'ICHHﬁ, IIpU pCHICHUH 3aia4 APYIrUx y‘{e6HBIX npeaAMCETOB.

Yuciaa

CB00OOHO OlEepUpOBaTh MOHATHSMU: HATYPAJIbHOE YHCIIO, MHOXKECTBO HATypalbHBIX YHUCEN,
1IEJI0€ YUCIJI0, MHOKECTBO LIEIIBIX YUCEN, OOBIKHOBEHHAsS APOOb, IeCATUYHAS P00, CMEIIaHHOE
YHUCJI0, PAIlMOHAJIBLHOE YUCIIO, MHOXKECTBO PAllMOHAIBHBIX YHCEN, HUPPAMOHATIBLHOE YHUCIIO,
KOpEHb CTENEHU 1N, JCHUCTBUTEIBHOE YHUCJIO, MHOXECTBO JICUCTBUTEJIBHBIX YHUCET,
reoMeTpuuecKas: MHTEPIpPETallds HaTypajbHBIX, IIEJBIX, PAlUOHAIBHBIX, JIEUCTBUTEIBHBIX
YUCET;

MOHUMATh U OOBSCHSATH PA3HUILY MEXKIY MO3UIIMOHHONW U HEMO3UIIMOHHOW CHUCTEMaMH 3aIuCh
YUCET;

MEPEBOUTH YMCIIA U3 OAHON CHCTEMBI 3aITUCH (CUCTEMBI CUHUCIICHHS ) B IPYTYIO;

JIOKa3bIBaTh M HMCIOJb30BaTh MPU3HAKH JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbI u
MIPOU3BEICHUS YMCEN MPHU BHITTOJIHEHUH BBIUMCICHUN U PEIICHUN 33/1a4;

BBITIOJIHSITH OKPYTJICHUE PAIMOHAIBHBIX M UPPAIMOHATBHBIX YHCEII C 33JaHHON TOUYHOCTHIO;
CpPaBHUBATH JICHCTBUTEIIBHBIC YHCIIa PA3HBIMU CITIOCOOAMU;

YIOPSIOYMBATh YHCIIA, 3alMCAaHHBIE B BHJIE OOBIKHOBEHHOW W JECATUYHOW ApoOH, uuca,
3aMrCcaHHbIe C WCMHOJIb30BAaHUEM apU(METHUYECKOTO KBAJPATHOTO KOPHS, KOPHEH CTENeHH
Oounplie 2;

Haxoautb HOJ/] 1 HOK uucen pazubiMu crioco6amMu ¥ UCIIOJIB30BATh UX MPH PEICHUHU 33/1a4;
BBITIOJTHSITH BRIYMCIICHHS U IPE0Opa30BaHUsI BRIPAKEHUH, COJIEPIKAIINX IEHCTBUTEIBLHBIE YUCIIA,

B TOM YHCJI€ KOPHU HAaTypaJbHbIX CTECIICHEH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:



—  BBINOJHATh U OOBSICHATH PE3yJbTaThl CPAaBHEHUs PE3YJIbTATOB BBIUMCIECHUI NpHU peLICHUU
IPAaKTUYECKUX 3ajjay, B TOM YUCIIe NPUOIMKEHHBIX BBIYUCICHUN, UCIIOIb3YS pa3Hble CIOCOOBI
CpPaBHEHUN;

—  3alKChIBaTh, CPABHUBATh, OKPYIJIATh YUCIIOBBIE IAHHBIE PEAJIbHBIX BEJIMUHH C UCII0JIb30BAHUEM
pa3HbIX CUCTEM U3MEPEHUS;

— COCTaBISTh M OIICHWBAaTh pA3HBIMU CHOCOOAMHM YHCJIOBBIE BBIPAXECHHUS MPHU PELICHUU
NPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB.

ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

—  CB000J1HO OneprpoOBaTh NOHATHUAMHM CTEIEHHU C LEJbIM U APOOHBIM ITOKA3aTeNIEM;

—  BBIIOJHATH JJOKA3aTEIbCTBO CBOMCTB CTENEHU C LEJIBIMU U IPOOHBIMH [TOKa3aTEIIMH;

—  OIepUpOBaTh MOHATUSAMHU «OJHOUIEH», «MHOIOUWIEH», «MHOIOWIEH C OJHOM INEPEMEHHON»,
«MHOTOUIEH C HECKOJBKUMH TEPEMEHHBIMU», KOA(PQHUIMEHTH MHOTOWIEHA, «CTaHIapTHAs
3anuch MHOTOWIEHA», CTETIEHb OJIHOWJIEHA U MHOTOYJICHA;

—  cBOOOJHO BJIAJIETh IpUEeMaMU IPeoOpa30BaHus LEJbIX U APOOHO-PALMOHAIBHBIX BBIPAyKEHHIA;

—  BBIIOJHATbH PA3JI0KEHUE MHOTOWIEHOB HA MHOXKUTEIIN Pa3HbIMU CLIOCO0aMHU, C UCIIOJIb30BaHUEM
KOMOMHAIUN pa3IMyHbIX IPUEMOB,;

— HCIIONIb30BaTh TeopeMy Buera um Teopemy, oOpaTHyro Teopeme Buera, /s moucka KopHen
KBaJPaTHOrO TPEXWICHA U AJIS PELICHMs 33a4, B TOM YMCIIE 33/1a4 C TapaMeTpaMH Ha OCHOBE
KBaJIpaTHOI'O TPEXWIIEHA;

—  BBINOJHATH J€JIEHUE MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM;

—  JIOKa3bIBaTh CBOMCTBA KBAaJPATHBIX KOPHEW U KOPHEN CTENEHH N,

—  BBINOJHATH IPeoOpa30BaHus BBIPAKEHHH, COJepKAILINX KBaJpaTHbIE KOPHU, KOPHH CTEMNEHH N;

— CBOOOJAHO ONEPUPOBATH IOHATUSAMHU  «TOXKIECTBO», «TOXKIECTBO HA  MHOXECTBE»,

«TOXJIECTBEHHOE MPe0o0pa3oBaHUEY;

Sk = ok
—  BBITOJIHATH PA3IMYHBIE TIPEOOPA3OBAHUS BRIPAKEHHUI, COMEPIKAIINX MOJIYJ'H/I.( * ) *

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeAMETOB:

—  BBIIOJHATH TNpeoOpa3oBaHUsl W JeHCTBUS C OyKBEHHBIMH BBIPRKEHUSIMH, YHCIIOBbIE
K03 (UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAH/IAPTHOM BUJIE;

—  BBINOJHATH IPeoOpa30BaHus pallMOHATBHBIX BEIPAXKEHUH MIPU PEIICHUH 3a]1a4 IPYTUX YIeOHbIX
IIPEAMETOB;

—  BBINOJHATH NPOBEPKY MPaBAONoAo0Hs (U3NYECKHMX M XHMHUYECKUX (OpMyT Ha OCHOBE
CpaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHHUsS M HEPaBEHCTBA



— CB00OOJHO OmepUpoBaTh MOHATUSAMHU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCWIBHbBIE YPaBHEHUS U
HEPAaBEHCTBA, YPABHECHME, SIBIIOIIEECS CIEACTBHEM JApPYroro YypaBHEHHUs, YpPaBHEHHS,
paBHOCUJIbHBIE HA MHOXECTBE, PAaBHOCUJIbHBIE IIPE0OPA30BaHUsl ypaBHEHUM;

— pewaTh pasHble BHJIbI YPaBHEHUH U HEPABEHCTB M MX CHUCTEM, B TOM YUCJIE HEKOTOPbIE
ypaBHEHHUs 3 U 4 cTeneHel, 1poOHO-pallioHaIbHbIE U UPPALIMOHAIBHBIE;

—  3HaTh TeopeMy Buera [y1s ypaBHEHMI CTEIICHU BBILLIE BTOPOU;

—  TIOHUMATh CMBICII TEOPEM O PAaBHOCHIIBHBIX U HEPAaBHOCWIIBHBIX MPEOOPa30BaHUAX yPaBHEHUH U
YMETb UX JI0Ka3bIBATH;

—  BIIAJETh pa3HbIMU METOAAMU PELICHHS YpaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh BBHIOUPATh
METO/]] peLIeHHs] 1 000CHOBBIBATh CBOM BBIOOD;

— HUCHOJB30BaTh METOJ HHTEPBAJIOB Ul pEIICHUs HEpPaBEHCTB, B TOM YHCJIE JpPOOHO-
PALMOHATIBHBIX U BKJIIOYAIOIIUX B €051 UppallMOHATIbHBIC BBIPAXKECHMUS,;

— pewaTh anreOpandyeckue YpaBHEHUS U HEPABEHCTBA M MX CHUCTEMBl C [apaMeTpaMu
anreOpandecKuM U TpapuuecKuM METOJaMU;

—  BJIAJAETh Pa3HbIMU METOJIAMU J1I0Ka3aTEJIbCTBA HEPABEHCTB;

—  pelaTh ypaBHEHHS B LIEJIBIX YHUCTIAX;

— u300paxaTb MHOXKECTBAa Ha IUIOCKOCTH, 3aJaBaeMble YPABHEHMSIMHM, HEPAaBEHCTBAMU M HX
CUCTEMAaMHU.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

— COCTaBJATh U pEelIaThb YpaBHEHHUsS, HEPABEHCTBA, UX CHUCTEMbl NPHU PEIICHUHU 3a4ad JPYrux
y4eOHBIX IPEIMETOB;

—  BBINOJHATH OLIEHKY MPaBJONON00Us Pe3ylbTaTOB, MOJYyYaeMbIX IMpPHU PEIICHUM Pa3InYHbIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPHU PEUICHUH 3a/1a4 IPYTUX y4EOHbBIX MPEAMETOB;

—  COCTaBIATH M PELIaTh YPABHEHMs U HEPABEHCTBA C IIapaMeTPaMM IIPHU PEILEHUU 3a1ad IpPYrux
y4eOHBIX PEIMETOB;

—  COCTaBJIATh YPAaBHEHME, HEPABEHCTBO WM UX CUCTEMY, ONMCHIBAIOIINE PEAIBHYIO CUTYaIHIO
WIM NIPUKJIAIHYIO 337a4y, UHTEPIPETUPOBATh MOIYUEHHBIE PE3YIIbTATHI.

DOyHKIUHA

— CB000J1HO ONEpUPOBATh NOHATHUAMHU: 3aBUCUMOCTbD, (DYHKIIMOHAJIbHAS 3aBUCUMOCTD, 3aBUCHMAs
U He3aBHCUMas NepeMeHHble, PYHKIMs, cnocoObl 3aqaHus (QYHKIMH, apryMEHT U 3HaueHHE
¢GbyHKIMK, O00JIacTh ONpeAeNeHUuss W MHOXKECTBO 3HAUeHHUS (YHKIMH, HYIUW (YHKIUH,
IIPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb (DYHKIIMM, HauOojblllee W HauMeEHbIIee

3Ha4YeHUsA, YETHOCTH/HEUETHOCTh (YHKIMH, NEPUOIUYHOCTb (PYHKIUH, rpaduk QYHKIUH,



BEepPTHKAIbHAS, TOPWU30HTAIbHAS, HAKJIOHHAs AaCHMIITOTHI; TpadHUK 3aBHCHMOCTH, HE
SIBIISIOTIEHCS (DYHKITUEH,

— cTpouTh rpaduku (QYHKIHA: JTUHEHHOW, KBAJAPATUIHOHN, NPOOHO-TUHEHHON, CTCTICHHON MpH
=|x].
pa3HBIX 3HAYCHHSIX TIOKA3ATENs CTCIICHH, Y | |,

—  HCIoNB30BaTh mpeoOpasoBanus rpaduka (GyHKmuH Y f(x) UL TIOCTPOEHHs TpaduKOB

by y = af (kx+b)+c;

—  aHaJIM3MPOBATh CBOWCTBA PYHKIUI U BUJ rpaduka B 3aBUCUMOCTH OT IIapaMeTPOB;

—  cBOOOJHO OIIEpUpPOBAThH MOHATHUSIMHU: 110CJIEI0BATENbHOCTD, OrpaHUYEHHAas
[I0CJIEI0BATEIbHOCTh, MOHOTOHHO Bo3pacTarolas (yObIBarolias) Mociae10BaTeIbHOCTb, IPEel
HOCJIEI0BATEIbHOCTH,  apu(MeTHdecKas  IpOrpeccHs, TIeOMeTpHuYecKass  Mporpeccus,
XapaKTEePUCTHUECKOE CBOUCTBO apuMeTHUecKol (reoMeTprudecKoit) Mporpeccuy;

—  HCIONIb30BaTh METOJ MAaTeMAaTH4eCKOH WHAYKIUHM JJs BbIBOAAa (GOpMYJ, I0Ka3aTelbCTBA
PaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JACJIMMOCTb;

—  HUCCJIEI0OBATh M0OCIIEI0BATEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

—  pemaTh KOMOMHMPOBAHHbBIE 3314 HA ApU(PMETUYECKYIO U TEOMETPUUECKYIO IIPOTrPECCUH.

B noBceHeBHOM KU3HM M NIPH M3Y4YCHHH APYTUX NPEJIMETOB:

—  KOHCTPYMpOBaTb M HCCIENOBaTh (YHKIIMH, COOTBETCTBYIOLIME peajbHBIM IpolieccaM U
SBJICHUSM, HMHTEPIPETUPOBATh MOJYYEHHbIE PE3yJbTaThl B COOTBETCTBUU CO CHELU(UKOI
HCCJIETyEMOT0 TIpoLiecca UITU SIBJICHUS,

—  HUCHOJIB30BaTh I'paMKU 3aBUCUMOCTEH JIIsl HCCIE0BAaHUS PEATIbHBIX IPOLIECCOB U SIBJICHMUIA;

—  KOHCTPYHMpOBaTh M HCCIEA0BaTh (DYHKLUUU MpPHU PEIICHUHU 3aad IPYIHX y4eOHBIX MPEIMETOB,
MHTEPIPETUPOBATh IOJYyYEHHBIE PE3YJIbTaThl B COOTBETCTBUU CO CHEHUPHUKON y4uyeOHOro
npeaMera.

CTaTHCTHKA U TeopHsl BePOSITHOCTEMH

— CB00OoJHO omneprupoBaTh MOHATUSAMH: CTOJIOYATHIE U KPYTOBBIE TUArpaMMBbl, TAOJIUIbI TaHHBIX,
cpeaHee apu(MeTndeckoe, MeIuana, HauboJplee 1 HauMEeHbIIIee 3HaYeHHUs BBIOOPKH, pa3zMax
BBIOOPKH, TUCIIEPCHS] U CTAHJAPTHOE OTKJIOHEHHE, ClTyyaiiHas H3MEHUYNBOCTb;

—  BbIOMpaTh Haubosee yao0HbIH criocol npeacTapieHus nHGOpMalnu, aJleKBaTHBIN €€ CBOWCTBaM
U 1IEJIIM aHAJIN3a;

—  BBIUHCJIATH YMCIIOBbIE XapaKTEPUCTUKU BHIOOPKHU;

— CBOOOJHO ONEpUPOBaTH MOHATUAMH: (DaKTOpUan 4YHCIa, TEPEeCTAaHOBKH, COYETaHUS U
pa3MelleHus, TpeyroyibHuk Ilackans;

—  CcBOOOJHO OMEPUPOBATH MOHATHUSMHU: CIyYaWHBIH OIBIT, CIydalHBIH BBIOOP, HCIBITAHUE,

DJIEMEHTApHOE CIIy4ailHOe COoOBbITHE (MCXOM), KIACCHYECKOE OIpelelieHUe BEPOSTHOCTU

9



CJIy4alfHOTO COOBITHS, ONEpalMy Hajl CIydallHbIMH COOBITMSMHU, OCHOBHbIE KOMOMHATOPHBIE
dopmysr,

— CBOOOAHO ONEPUPOBATH TMOHSATHSAMHU: CIYYalHBIM OIBIT, CIy4alHBIA BBHIOOpP, HCIBITAHHE,
3JIEMEHTApHOE CllydailHOe COoObITHE (MCXO[), KJIACCHUYECKOE OIPEIEICHUE BEPOSTHOCTU
CJIy4alfHOrO COOBITHS, ONEpalMy Haj CIy4alHbIMH COOBITHSIMHU, OCHOBHBIE KOMOHWHATOPHbIE
bopMyIIBI,

—  3HATh IPUMEPHI CIyYalHbIX BEIMYNH, U BBIUUCIISITh UX CTATUCTUYECKUE XapaKTEPUCTHKH;

—  HCIIOJIb30BaTh (POPMyJIbl KOMOMHATOPUKH ITPU PELIEHUH KOMOMHATOPHBIX 3a/1a4;

—  peliaTh 3a/1a4M Ha BBIYUCIICHNUE BEPOSITHOCTU B TOM UHUCIIE C UCIIOIb30BAHUEM (POPMYIL.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

—  IpeACTaBIATh UH(OPMAIMIO O pealibHBIX Ipolleccax U SIBICHUSIX CIIOCOOOM, aJIeKBaTHBIM €&
CBOMICTBAaM U LIEJIM UCCIIEI0BaHUS;

—  aHaJIM3MpOBaTh M CPaBHHUBATh CTATHCTUYECKUE XapAaKTEPUCTUKU BHIOOPOK, MOJIYYEHHBIX B
IIPOLIECCE PELIEHUS MPUKIAJHON 3a7aud, U3YYECHHUs PEalbHOIO SBJICHUS, PELICHUS 3alad U3
JPYruX y4eOHbIX IPEAMETOB;

—  OLICHMBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SBJICHUIN B Pa3IMYHbBIX CUTYALUSAX.

TekcToBbIC 321241

—  Pemars npocTeie U CIOKHBIE 3a/1a4H, & TAKKE 3a7a4X ITOBBIIIEHHOW TPYJAHOCTH U BBIICIATH UX
MaTE€MaTUYECKYI0 OCHOBY;

—  pacno3HaBaTh pa3HbIC BUJBI U THUIIBI 33/1a4;

—  HCNOJB30BATh pa3HbIE KpaTKHE 3allMCH KakK MOJEIM TEKCTOB CJIOXKHBIX 3aJad M 3ajad
MOBBIIIEHHON CIIOKHOCTH JUIsI TIOCTPOEHHs MOMCKOBOM CXEeMbl M pElLIeHUs 3ajiady, BhIOMpATh
ONTUMAJBHYIO I PACCMaTPUBAEMOM B 33J1a4€ CUTYAIMH MOJIEb TEKCTA 3a/1a4U;

—  pasinyaTh MOJENb TEKCTa M MOJENb PELICHUs 3aJadd, KOHCTPYHpPOBATh K OJHOM MOJIEIH
PELIEHUS CIIOXKHBIX 3a/1a4 Pa3HbIe MOJEIH TEKCTa 33/1a4H;

— 3HaTh W NPHUMEHATh TPH crocola MoHcKa peuieHus 3anad (0T TpeOOBaHUS K YCIOBHIO U OT
ycIIoBUS K TpeOOBaHHUIO, KOMOMHUPOBAHHBIN);

—  MOJETHPOBATh PACCYXKACHHUS MPHU MOUCKE PEIICHUs 3a/1a4 C IIOMOUIbIO rpad-cXeMsl;

—  BBIJEJATH ATAlbl PEIICHUS 3aJa4M U COAEPIKaHUE KaXKI0r0 ITana;

— yMeTb BBIOMpaTh ONTHUMAJBHBIA METOJ pelIeHUs 3aJadyd M OCO3HaBaTh BBIOOp MeETOa,
paccMaTpuBaTh pa3IudHbIE METO/bI, HAXOANUTh Pa3HbIE PEIICHN 3a4a41, €CIIH BO3MOXKHO;

—  AHAIM3UPOBATH 3aTPYAHEHUS IIPH PEIIECHNN 3a/1a4;

—  BBINOJHATH pa3lIMyHble NpeoOpa3oBaHMs NPEATIOKEHHOM 3anaud, KOHCTPYUPOBaTb HOBBIE

3a/1auu U3 JJAaHHOH, B TOM YHCJIe OOpaTHBIC,
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—  HMHTEPIPETUPOBATH BEIYMCIUTEIBHBIE PE3YNIbTATHI B 33/1aU€, UCCIEAOBATh IMOTYYEHHOE PEIICHHE
3a7a4u;

— W3MEHATHh YCIOBUE 3a7ad (KOJIMYECTBEHHBbIC WJIM KA4eCTBEHHbIC JIaHHBIE), HUCCIIEI0BATH
M3MEHEHHOE MPeoOpa30BaHHOEC;

—  QHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYal[Md B3aUMHOTO PACIIOJIOKECHUS JIBYX OOBEKTOB H
HM3MEHEHHUE MX XapaKTEPUCTUK TP COBMECTHOM JBMKEHUHU (CKOPOCTh, BPEMsl, PACCTOSIHUE).IPH
peleHre 3amad Ha JBW)KCHHUE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIIOJIOKHBIX
HaIlpaBJICHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallUU HA OCHOBE M3MEHEHUS YCIOBUN 3aJjauM TIPU
JBIDKCHUH T10 PEKE;

—  UCCIIEIOBaTh BCEBO3MOXHBIC CHUTYallud TpU pELICHUH 33aJady Ha JBUXKEHHE 10 peKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

—  pemaTh pa3HOOOpa3HbIE 3a]a4H «HA YaCTH;

— pewmwaTh U OOOCHOBHIBATH CBOE pelIeHHE 3a1ad (BBIICIATH MaTEMaTHYECKYI0 OCHOBY) Ha
HaXO0JKJICHWE YaCTH YMCJIa U YUCIIa TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

—  OOBSACHATH UJIEHTUYHOCTH 33]1a4 PAa3HBIX TUIIOB, CBA3BIBAIOIIMX TPHU BEIMUYMHBI (Ha paboTy, Ha
MOKYIIKH, Ha JABM)KEHUE). BBIJICISTH 3TH BEJIMYUHBI U OTHOILICHUSI MEXAY HUMHU, IPUMEHSTh HX
MIPU PEIIEHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKAa3aHHBIX TUTIOB;

— BJIaJIeTh OCHOBHBIMH METOJAaMHU PEIICHUS 3aJad Ha CMECH, CIUIaBbl, KOHIIEHTpAIlUH,
MCIIOJIH30BATh UX B HOBBIX CUTYAIIMSIX 110 OTHOIIEHUIO K U3YYEHHBIM B MPOIIECCE OO yUCHHUS;

—  pemiath 3aJlayd Ha MPOIEHTHI, B TOM YHCIIE, CIIOKHBIE TIPOIEHTHI ¢ 000CHOBAHUEM, HCTIOIb3YS
pasHbIe CIIOCOOHI;

—  pemiaTh JIOTHYECKUE 3aJla4l Pa3HBIMHU CIIOCO0aMU, B TOM YHUCJE, C IBYMs OJOKaMHU U C TpeMs
0JIOKaMH JTaHHBIX C IIOMOIIBIO TAaOJIHIL;

— pemaTh 3aJa4yd MO KOMOMHATOPUKE M TEOPUU BEPOSITHOCTEM HA OCHOBE HCIIOIH30BaHUS
W3Yy4YEHHBIX METOZIOB 1 OOOCHOBBIBATH PEIICHUE;

—  peuiaTh HECJIOXHBIE 3a7a4M 110 MaTEMAaTUYECKON CTaTUCTHUKE;

— OBJAJETh OCHOBHBIMH METOJAMH PEIICHUS CIOKETHBIX  3a/ad:  apu(METHUECKUH,
anreOpanvecKkuii, mepedop BapuaHTOB, TEOMETPHIECKUH, rpadUUECKUd, TPUMEHSITh UX B HOBBIX
110 CPaBHEHHIO C U3YYCHHBIMH CUTYaIIHSX.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

—  KOHCTPYMpPOBAaThb HOBBIE IS JIaHHOM 3aJayd 3aJayHble CUTYyallud C YYETOM peajbHbIX
XapaKTepUCTHUK, B YACTHOCTH, MPHU PEUICHUH 3a7a4 Ha KOHIICHTPAIIMH, YIUTHIBATH TIOTHOCTD
BEIIIECTBA; pellaTh U KOHCTPYHPOBATh 33/1a4l HA OCHOBE PACCMOTPEHHMSI peaIbHBIX CUTYaIlui, B

KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYMCIUTEIbHBIA PE3YJIbTAT;
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pemaTh 3aa4i Ha JBMKEHUE 10 PEKe, pacCMaTpUBasi pa3HbIe CHCTEMBI OTCUETA;

KOHCTPYHUPOBATh 3aJa4HbIC CUTYyalllH, HpI/I6J'II/I)KCHHBIe K peanLHoﬁ ﬂCﬁCTBHTCHBHOCTH.

HUcTopusi MaTeMaTHKHU

IToanmats MAaT€MATHUKY KaK CTPOro OPraHu30BaHHYIO CUCTEMY Hay4YHBIX 3HaHPII>i, B 4aCTHOCTHU
BJIAACTh NPECACTABICHUAMUA 00 aKCHOMAaTHYECKOM IMOCTPOCHUU T'COMCTPHU W IICPBHUYHBIMU
MMpEACTAaBICHHUAMHU O HECBKIMAOBBIX I'€COMETPUAX

paccMaTpruBaTh MATCMATHUKY B KOHTCKCTC UCTOPHUH PA3BUTUA HUBUIIU3ALIUN U UCTOPHUU PASBUTHA

HAayKH, IOHUMATh POJIb MAaTCMAaTUKH B Pa3BUTUHU Poccun.

MeToabl MATEMATHKH

Brnaners 3HaHUSIMM O Pa3IMYHBIX METOJIaX OOOCHOBAHUS M ONPOBEPKEHHS] MaTeMaTHUECKUX
YTBEPKJICHHUM U CAMOCTOSTEIBHO IPUMEHSTh UX;

BIIaJICTh HABBIKAMM aHAJIM3a YCIOBUA 3aa4U U ONPEACIICHHS OAXOMAIINX A pEeLIeHUs 3a1a4
M3Yy4EHHBIX METOOB WJIM MX KOMOMHAIINH;

XapaKTepU30BaTh MPOU3BEACHHUS UCKYCCTBA C YYETOM MATEMaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE, UCIIOJIB30BATh MATEMATUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSTEIIBHOM TBOPYECTBE.

B pesynomame uzyuenus yuebnoco npeomema «Aneebpa» oOyuarOWuUUCs NOIYHUUM

GO3MOICHOCNTb HAYUUMDBCAL!

Dnemenmut meopuu MHoOJcecme u MamemamuyiecKkoil 102uKu

3 NOHAMUAMU. onpede/zeHue, meopema, akCuoma, MHOo;Icecmeo, xapakmepucnuxku

Onepuposams
MHOJCECBA, INEMEHM MHOJMCeCmed, MNycmoe, KOHeuHoe U OeCKOHeYHOe MHOMCECBO,
NOOMHONICECMB0, NPUHAOTEHCHOCTb, BKIIOYECHUE, DABCHCIBO MHONCECME,

U306paxdcamov MHOMCECmM8d U OMHOUEHUE MHOICECME C NOMOUWbIO Kpy208 Diiiepa,

onpeoensims  NPUHAOLEHCHOCHb  INeMEHMA  MHONCECMBY, 00beOUHEHUID U NnepeceyeHuro
MHOdHCECB,

3a0a8amov MHONCECMBO C NOMOWLIO NEPEUUCTIEHUs DIEMEHMO8, CLOBECHO20 ONUCAHUSL
onepupoeamv NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCMb  BblCKA3bl8AHUS,
ompuyanue BblCKA3bIGAHUL, Onepayuu HAO BbICKA3LIBAHUAMU: U, UIU, He, YCIOBHble

BbICKA3bIBAHUS (UMNIUKAYULL);

Cmpounmbsv 6blCKA3bI6ARUA, OMPUYAHUA BbICKA3bIBANHUIL.

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomemos:

cmpoumbs Yenodku yMO?GK/ZIO‘I@HUIZ HA OCHOB€ UCNONIb306AHUA NPABUT IOCUKU,

8 3IICCI) " Jajaec — 3HaTb ONMPEACICHUC ITIOHATHA, YMETh IMOSACHATH €T0 CMBICJI, YMETh UCITIOJIb30BATh ITOHATHE U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymﬂeﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJa4.
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—  UCNONb308aAMb MHOMCECMBA, ONEPayUU C MHONMCECMEamMU, Ux spaguieckoe npeocmasienue 0is
ONUCAHUS PealbHbIX NPOYECCco8 U A61eHULL.

Yucna

—  Onepupoéamv NOHAMUAMU: MHONCECMBO HAMYPANLHLIX YUCET, MHOINCECMBO UENblX YUcell,
MHOJHCECBO PAYUOHANLHBIX YUCET, UPPAYUOHATLHOE YUCTO, KBAOPAMHDBI KOPEHb, MHONCECMBO
0elicmeumenvublX — ducel, 2eoMempudeckas UHmMepnpemayus  HAmypaibHvlX,  YeabiX,
DPAYUOHATILHBIX, OUCMBUMENbHBIX YUCE]L;

—  NOHUMAamb U 00BACHAMb CMBICI NOSUYUOHHOL 3aNUCU HAMYPATLHO20 YUCIA;

—  BBINOJIHAMb GLIYUCIICHUS, 8 MOM YUCTE C UCNONIb30BAHUEM NPUEMOB PAYUOHAILHBIX 8bIYUCTIEHUL,

—  8bINOIHAMb OKpY2lleHUe PaAYUOHAILHBIX YUCEe ¢ 3A0AHHOU MOYHOCbIO;

—  CpasHUBamv payuUoOHAIbHbLE U UPPAYUOHATbHBLE YUCTA,

—  npeocmasnimv payuoHaIbHOE YUCTO 8 BUde 0eCAMUYHOU Opoou

—  YROps004UBams YUCd, 3aNUCAHHbLE 8 8UOe 0ObIKHOBEHHOU U QeCAMUYHOU OpooU;

—  Haxooums HO/[ u HOK uucen u ucnonv3osamo ux npu peuwieHuu 3a0ay.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

—  NpUMeHAmMb Npasuna NPUOTUNCEHHBIX BbIYUCICHUL NPU peueHuUu NpaKmuyeckux 3aday u
peuileHul 3a0ay opyaux y4eOHvlx npeomMemos;

—  8bINOIHAMb CPABHEHUE Pe3yIbmamos blYUCIeHUL NPU peleHUuy nPaKmu4eckux 3a0ay, 8 mom
yucie npUOIUNCEHHbIX BbIYUCTEHULL,

—  CcoCmasnAms U OYEeHUBAMb YUCLOBblE BbIPANCEHUS NPU PeuleHUU NPAKMU4eckux 3a0ay u 3a0ay
u3 Opyaux yueoHvlx npeomMemos;

—  3anucwleams U OKPY2IAMb YUCLO8ble 3HAUEHUs PeabHbIX GeIUYUH C UCNONIb308AHUEM PA3HBIX
cucmem usmepeHusl.

Toorcoecmeennvie npeodpazoeanus

—  Onepuposamv NOHAMUAMU CMENeHU C HAMYPATbHLIM NOKA3AmeNeM, CHMeNneHu ¢ uyeavim
ompuyamenbHulM NOKA3Amenem,

—  GLINONIHAMb NPeoOPA308AHUSA YENbIX BbIPANCEHUL: Oelicmeusi ¢ O0OHOUNIeHaMU (ClodiceHue,
gblUUMAHUe, YMHONCEHUE), OeliCMBUsL C MHO20UNeHaMU (COJHCeHUe, 8bIYUMAHUe, YMHONCEHUE),

—  GLINONIHAMb PA3NONCEHUE MHOSOUNIEHO8 HA MHOMCUMeNU OOHUM U3 Cnocob08. GblHeceHue 3a
CKOOKY, 2pYNNUposKa, UCNoib308aHUe hOPMYI COKPAUWEHHO20 YMHONCEHUSL,

—  gbloensamb K8aopam cyMmul U pasHOCMU 0OHOYIEHO8,

—  packiaovleamv Ha MHOMCUMENU K8AOPAMHBIU  MPEXUNEH;
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8bINOIHAMb NPEe0OPA308AHUSL BLIPANCEHUU, COOEPAHCAUSUX CINENEHU C YeTbIMU OMPUYAMETbHBIMU
NOKA3amensiMu, Nnepexooums Om 3anucu 6 6ude CMmeneHu ¢ YeavblM OmpUyameirbHuim
nokasamesnem K 3anucu 8 guoe opoou,

BbINOIHAMY  NPeoOpa306anus OPOOHO-PAYUOHATILHBIX BbIPANCEHUU: COKpaujeHue opobetl,
npueedenue ancebpauyeckux Opobeu K o0OwjeMy 3HAMeHAmento, CIOdiCeHUue, YMHONMCEHUe,
Oenenue aneebpaureckux opobetl, 8038edeHue aneedbpauyeckoli Opoou 8 HAMypPAaIbHYIO U YEryio
OMPUYAMENLHYIO CIENneHb,

BbINOIHAMb NPEOOPAZ0BAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

8b10€/1Mb K8AOPAM CYMMbL UTU PAZHOCIU 08YYLEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbIE
KOPHU,

8bINOIHAMb NPEOOPAZ0BAHUSL BIPANCEHUT, COOEPHCAUIUX MOOYTb.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

8bINOIHAMb NPE0OPA308aHUSL U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude,
8bINOIHAMb NPE0OPA308AHUS AI2eOPAULECKUX BbIPANCEHUL NPU PeUUeHUU 3A0aU OPY2UX YYeOHbIX

npeomemos.

YPaGHeHll}l U Hepaesencmea

Onepuposamv  nouamusmMu: ypasHeHue, HEPABEHCMEO, KOPEHb VPABHEHUs, peuleHue
Hepagencmeda, pPAsHOCUNbHbIe YPABHEeHUs, 00]1acmb onpeoeieHus YpasHeHus (HepaseHcmaad,
cucmemvl ypagHeHUll Ul HepageHcms);

pewiams  TUHElHble YPABHEHUs U YPABHEHUs, C800UMble K JUHEUHbLIM C NOMOWbIO
MO2HCOECMEEHHIX NPeoOPA308aAHULL,

pewiamsb K8aopamuule YPAGHEeHUs U YPAGHEHUs, CB00UMble K KBAOPAMHLIM C HOMOUBIO
MO2HCOECMEEHHBIX NPeodPA308aAHULL,

peuiamsb OpoOHO-TUHElHble YPABHEHUSL,

pewiams npocmeliuiie uppayuonabHble ypasuenus euoa F(x)= a, \/f (x)= \/g () ;

n_
pewiams ypasnenus euda X =& ;

peutamsv ypasHeHUsl cnocobom PA3NO0IHCEHUA HA MHOMICUMENU U 3AMEHDbL nepemeHHOﬁ;
UCNONb306AMb MEMO0 uHnmepeanlos ons peutenus yevlx u 0p06H0-pauu0Hanbezx HepaeeHcmes,
peutamo JUHElHble YpasHeRUA U Hepasencmea ¢ napamempamu,

peutambv HeCN0HCHbLE Keadpameze YpPAaeHeERUA C napamempom,

peutamos HeCNOHCHbLE CUCMEMDbL JAUHEUHBIX ypaeHeHuL? C napavempamit,

peulambv HeCN0HCHbLE YPABHEHUA 8 YE/IblX HUCIAX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:
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—  cocmasnams u peulams JUHelnble U K8aopammvle YpaeHeHUs, YPAGHeHUs, K HUM C800SAUUecs,
cucmemvl TUHEUHbIX YPAGHEHUL, HEPABEHCME NPU peueHUU 3a0ay Opyeux y4eOHbIX npeomemos;

—  GLINONHAMb OYEHKY Npasoonooobus pe3yibmamos, NoAy4demMvlX HpU peuleHuu JUHelHbIX U
K8AOPAMHBIX YPAGHEHULL U CUCMeM TUHENIHbIX YPAGHEeHUll U HepageHcme npu peueHuu 3a0ay
Opyeux yueOHbIX npeomemos;

—  gvlOupamv coomeemcmsyloujue YpaeHe s, HePaseHCMEa Ul UX cucmembvl OJis COCMABIEeHUS
Mamemamuyeckol Mooeau 3a0aHHOU PealbHOU CUMYAyuU UiU RPUKIAOHOU 3a0ayu;

—  YyMemb UHMEPNPEemupo8amsv NOLYYEeHHbII NPU peueHuU YyPasHeHUs, HePageHCmea Uil CUCmeMbl
pe3yivmam 6 KOHmeKcme 3a0aHHO PeanrbHOU CUMYayul Uil NPUKIAOHOU 3a0ayu.

Dynkyuu

—  Onepuposamv nouamusamu: QYHKYUOHANbHASA 3A8UCUMOCTb, (YHKYUs, epagux GyHkyuu,
Ccnocobbl 3a0anus (QYHKYyuu, apeymeHm u 3HadeHue QyHKyuu, obaacmv onpeoeieHus u
MHOJICECmMB0  3HAYeHUll (QYHKyuu, HyIu QYHKYUU, NpOMeNCYmKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb YYHKYUU, YEMHOCMb/HEUEMHOCb DYHKYUU,

—  cmpoumv epaguKku TUHEUHOU, KEAOPpAMmuyHoOUu (QYHKYutl, 0Opamuol NpoNnopYUOHAILHOCMU,

—a+——
pynxyuu suoa: Y X+b y:ﬁ’yzé/;, y=|x|;
—  Ha npumepe K8aOpamu4HoU QYHKYul, UCNOIb3068amb npeobpasosanus cpagura gynxyuu Yy=f(X)

ons nocmpoenus epaguros gyuxyuii Y = af (kc+b)+e ;

—  cocmasnAms YpasHeHusi NpsamMol No 3A0AHHbIM YCI0GUAM: NPOXoosauell yepes 08e MOUKU C
3a0aHHBIMU  KOOPOUHAMAMU, NPOX0OsAuell uepe3 OAHHYI0 MOYKY U NAPALIeNbHOU OAHHOLU
NpAMOU,

—  uccnedosamuv YyHKyuio no eé epaghuxy;

—  HAX00UMb MHOMNCECMBO 3HAYEHUN, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8aOpamu4Hou hyHKyuu,

—  onepuposamv  NOHAMUAMU:  NOCIEO008AMENbHOCMb,  apu@memuyeckas  npozpeccus,
2eomMempuieckas npocpeccusi;

—  pewiams 3a0a4u HA APUPMEMULECKYIO U 2eOMEMPUYECKVIO NPOSPECCUIO.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

—  WIIIOCMPUpOo8ams ¢ HOMOWbIO 2papuKka peanrvHylo 3a8UCUMOCMb UTU NpOYecc HO  UX
XapakmepucmuKam,

—  UCNONb308aMb COUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPpU peuieHuu 3a0ad u3 opyeux
VUeOHbIX NPeOMemos.

Texcmoevle 3a0auu
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Pewamv npocmvle u cnodcHvle 3a0auu pasHuLIX MUN08, d MaKdxice 3a0a4u NOSbIUEHHOLU
mpyoHocmu,

UCNONIBL308AMb PA3HbBLE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIONCHBIX 3a0ay O0Jist NOCIPOeHUs.
HOUCKOBOUL CXEMbL U PeuleHUst 3a0ad,

pasauyams Mooeib meKcma u Mooelb peuleHus 3a0a4u, KOHCmpyupogams K 0OHOU MOOelu
peutenus HeCLONCHOU 3a0a4u pasHvle MOOeIU MeKCma 3a0ayl;

3HamMb U NPUMeHsAmb 00a cnocoba NOUCKa peweHus 3a0a4 (om mpedosanus K yCi08uo u om
VC08uUsi K mpebosanuio);

MOOenUpo8amsb paccyicOeHusi NPU NOUCKe peuteHust 3a0ay ¢ NOMOUWbIO 2pagh-cxembl,
8b10€/IAMb IMANbL PEUEHUsL 3A0aUU U COOEPHCAHUE KAAHCO020 DMAaNd,

yMemb 8blOUpams ONMUMANbHBIN MemoO peuleHUus 3a0a4u U 0CO3HAB8AMb 8blOOp Memooa,
paccmampusamos pasiudhble Memoobl, HAX00UNMb PA3HbLE PEUeHUs. 3A0a4U, eClU 603MONCHO;
AHAUBUPOBAMb 3AMPYOHEHUS NPU PeUeHUU 3a0al,

BbINOIHAMb PA3IUYHBIE NPE0OPA308aHUSL NPEOJIONCEHHOU 3A0ayu, KOHCMPYUPOSams HOGble
3a0a4u u3 OAHHOL, 8 MOM YUCie 0Opamuule;

UHMEPNPemuposams  SbIYUCIUMEIbHbIE Pe3yIbmamsl 6 3a0aye, UCCAe008aAMb NOLYYEHHOE
peuierue 3a0ayu;

AHATUBUPOBAML  BCEBOIMOIICHbIE CUMYAYUU B3AUMHO20 PACNONIONCEHUS. 08YX O00beKmMo8 U
UBMEHEHUe UX XaAPaAKMePUCMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, paAcCmosiHue)
npu pewieHuy 3a0ad Ha 08UMCEHUE 08YX 00BbEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOJIOHCHBIX
HANpaeIeHusx;

UCCNe008aMb  BCEBO3MOICHbIE CUMYAYUU NPpU pPeueHun 3a0ay Ha O8udceHue no pexe,
paccmampusams pasHvle CUCMeMbl OMCUEma,

peuiams pasHooopaszHvle 3a0ayu «Ha Yacmuy,

pewiamsb u 000CHO8LIBAMb CB0€ peuleHue 3a0ay (8bl0esimb MAMEMAMULEeCcKyi0 OCHO8Y) HA
HAX0JICOeHUe YACMU YUCAA U YUCTA NO €20 4ACMU HA OCHOB8E KOHKPEMHO20 CMbICAd Opoou;
0COo3HABAMb U 00BACHAMb UOCHMUYHOCIb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU BETUUUHBL
(Ha pabomy, HA NOKYNKU, HA OBUINCEHUE). BbIOENAMb MU ETUUUHBL U OMHOUEHUS MEHCOY HUMU,
NPUMEHAMb UX NPU peuleHUul 3a0ay, KOHCMPYUpo8ams cooOCmeeHHvle 3a0a4 YKA3AHHbIX MUNO08;
611a0emb OCHOBHLIMU MeMOoOaMU peulenuss 3a0ay Ha CMeCl, CNlasbl, KOHYEHMPAYUU,

peuiams 3a0a4u Ha NPOYEeHmMbl, 8 MOM YUCTE, CTIONCHbIE NPOYEHMbL C 0DOCHOBAHUEM, UCNOIb3YS
PpasHvle cnocoowl;

pewams 02udecKue 3a0a4u pasHbIMU CROCOOAMU, 8 MOM Yucie, ¢ 08yMsl OJIOKAMU U C Mpems

O10KaMU OAHHBIX C NOMOWBIO MAOIUY;
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pewams 3a0a4u N0 KOMOUHAMOpPUKe U Meopuu 8eposimHOCMEl HA OCHO8€ UCNONb308AHUS
U3YYEHHBIX Memo008 U 000CHOBLIBANMb peuleHUe;

pewams HeClodCHble 3a0ayu N0 MamemMamuieckol cmamucmuke;

081a0emb  OCHOBHLIMU ~ MEeMOOAMU  pewleHUsi  CIOJHCeMHbIX — 3a0a4:  apupmemudeckutl,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempuyecKull, 2papuieckutl, NPUMeHAmMs UX 8 HOBbIX

no Cpa6HeHUuro C U3Y4YeHHbIMU CUMyayusix.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

8vl0eNAMb NPU peuleHuu 3a0ay Xapakmepucmuku paccmMampueaemou 6 3aoaie cumyayui,
OMIUYHBIE OM PeanbHbIX (me, om KOMOpblX abCmpasuposanucs), KOHCMpYuposams HOGble
cumyayuu ¢ Y4émom dmux Xapakmepucmux, 6 YACMHOCmU, NpU peuleHuu 3aday Ha
KOHYeHmpayuu, y4umuléams nJI0MHOCMb euecmsd,

peuiams u KOHCMPYUposamsy 3a0a4u Ha OCHO8E PACCMOMPEHUSL PEAIbHbIX CUMYAYULl, 8 KOMOPbIX
He mpeOyemcs MOYHbILL 8bIYUCTUMEILHBLU Pe3)Ibmam,

peutamo 3a0a4u Ha OBUdICEHUE NO peke, pacemampueds pasnsvle Cucmemsvl onicuema.

Cmamucmuka u meopus éepoamHuocmeil

Onepupoeamv noHAMUAMU: CMOAOYAmble U KPYy208ble OUazpammbl, mabauybl OAHHLIX, CpeoHee
apugmemuueckoe, meouana, HauboIbuLee U HauMeHbUlee 3HaAYeHUs1 8blOOPKU, PA3MAX 8bLOOPKU,
oucnepcusi u CmaHoapmHoe OMKIOHeHUe, CLYYAUHASL USMEHYUBOCb,

useeKamsv UHpopmMayuro, NPeoCmMasieHHyo 8 madauyax, Ha OUaspammax, epapuxax;
cocmasnams madauysl, CMpoUms OUASPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

onepuposamv NOHAMUAMU: (AKMOPUAT HYUCTA, NEPECMAHOBKU U COYEMAHUsl, MPeyeOabHUK
llackans;

NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PeUeHUU KOMOUHAMOPHBIX 3a0al,;

onepuposamv NOHAMUAMU. CLYYAUHBIN ONbIM, CAVYAUHBLI 8b1O0D, UCTbIMAHUE, dTeMEHMAPHOe
cyyaiinoe cobvimue (Ucxo0), Kiaccuueckoe onpeoeierue 8eposimHOCmU CIY4aHo20 coobimusl,
onepayuu Hao CIyYauHbIMU COOBIMUAMU,

npeoCcmasisims UHGOPMAyUio ¢ NOMOWbIO Kpy2oe Jiliepa;

pewams 3a0ayu HA BbIYUCIEHUE BEePOAMHOCMU C NOOCYemOM KOIUYecmed 6apuanHmos C

noOMoubrO KOM6uHam0puKu.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

u36neKamyv, UHMeEPNPemuposams U npeoopas0evleams UH@oOpMayuro, NnpeocmasieHHylo 8
maoauyax, Ha ouazpammax, 2pagurkax, ompaxcarowylo Cceoucmea U XapaKxmepucmuku

PEANBbHBIX npoyeccos u ﬂ6]l€Hu1/7,'
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—  onpedensimb CMAMUCMUYECKUE XAPAKMEPUCMUKU 8bIOOPOK N0 madauyam, Ouazpammam,
2papuram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCTNU OM YelU PeULeHUs 3A0aYll;

—  OYeHUusamv 8epOoSMHOCHb PEAIbHbIX COObIMULL U SGTIEHUIL.

Hcmopusa mamemamuxu

—  Xapaxmepuzosame 6K1A0 BbLOAOUUXCS MAMEMAMUKO8 8 PA36UMUEe MAMEMAMUKY U UHBIX
HAayuyHulX obaacmetl;

—  HOHUMAamb poib mamemamuxu 8 passumuu Poccuu.

Memoovt mamemamuxu

—  HUcnonv3ys uzyuentvle Memoowl, NPO8OOUMb 0OKA3AMENbCMEO, BbINOIHAMb ONPOGEPIICEHUE,

—  8blOUpamv uzyueHHvle Memoobl U UX KOMOUHAyUYU Ol peulenuss Mamemamuyeckux 3a0a4;

—  UCNONb306aMb MaAmMeMamuieckue 3HAHUs 01 ONUCAHUSL 3AKOHOMEPHOCHEN 8 OKPYiICarouel
OelicmeumenbHOCMuU U NPOU36e0eHUSX UCKYCCMBA,

—  npuMeHAmb npocmeluiue NPOSPAMMHbBIE CPEOCMBd U INEeKMPOHHO-KOMMYHUKAYUOHHbLE

cucmembsvl npu petueHuu mamemamudecKux 3a0ad.
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