MockoBcKkui rocy1apCcTBEHHbIN yHUBEpcUTET UMeHU M.B. JlIoMoHOCOBa

AHHOTAIIAS PABOYEM ITPOTPAMMBI
yueOHOro npeamera «AJredpa»
YPOBHSI OCHOBHOI0 00111er0 00pa3oBaHust
AJIS1 XUHMHKO-0MOJIOTHYECKOT0 HANIPABJIeHUS

Jannast pabouast mporpamMMa oOecreuMBaeT OCTHIKEHHE OO0pa30BaTENbHBIX pPE3YNIbTATOB,
npenycmorpeHHblx @I'OC OO0 mno yueOHOMYy mpenMeTy «Anredpa» ypOBHS OCHOBHOIO OOLIEro
00pa30oBaHMs U BBIINOJIHEHUE OCHOBHOW 00pa3oBaTeNbHON MpoOrpamMMbl YHUBEPCUTETCKOM I'MMHA3UU
(ukona-unTepHar) MI'Y umenn M.B. JlomoHoCcOBa.

Hacrosimass pabouast mporpamMMa pa3zpaboTaHa Ha OCHOBE paboueil MporpaMMbl y4eOHOTO
npenMera «Anaredpa» Ha ypoBHE OCHOBHOTO o61iero oopaszoBanus k YMK astopa FO.H. Makapsiuesa.

B coorBercTBHM ¢ yueOHBIM IUIAHOM YHUBEPCUTETCKOM TI'MMHa3uu paboyas mporpaMma
paccuntana Ha 309 yacoB u peanu3zyercs 3a 3 yueOHbIX roja B Teuenue |-1V yersepreit.

Y4eOHbIi mpeMeT «Anredpa» YpoBHS OCHOBHOTO 00IIEro 00pa3oBaHUs COCTOUT U3 3 YIEOHBIX
KYpCOB:

—  «AureOpa. 7 kmace» - 1 rog odydenust — 105 gacos (35 Henens 1o 3 yaca B HEJEIIO);
—  «AureOpa. 8 kmace» - 2 rog ooydenust — 105 gacos (35 Henenps o 3 yaca B HEJIEINIO);
—  «Aurebpa. 9 kmace» - 3 rog o0ydenus — 99 yacos (33 Hemenu Mo 3 yaca B HEEIO).

PaGoueii mporpammoii yueOHOTo ipeaMeTa «Aredpay ypoBHS OCHOBHOTO 00111eT0 00pa3oBaHUs
MPEIYCMOTPEHO: 110 HTOTaM Ka)KJIOH YeTBEPTH — 3a4€T, 110 HTOTaM T'0Jla — IK3aMeH.

[TpenonaBanue Beaercs no yueOHukam Y MK:

1. Aunrebpa. 8 kimacc. MakapsorueB FO.H., Muntox H.I'., Hemikos K. 1. u ap. / Iox pen. TensikoBckoro.
N3parensctBO «IIpocBenieHue.
2. Anrebpa. 9 kimacc. Makapsrues FO.H., Munaiok H.I'., Hemkos K.W. u ap. / ITox pen. TensikoBckoro.

N3 parensctBO «lIpocBemeHue.



1. [lnanupyemMblie pe3yabTaThl 0CBOCHHUSA Y4eOHOI0 npeaMera «Ajaredpa» ypoBHsSI OCHOBHOIO
0011ero o6pa3oBaHus
IIpeaMeTHbBIE pe3ybTAThHI
B pe3ynbraTe u3yueHus yaeOHoro npeamera «Anredpa» o0ydarouuiics Hay4uTcs:
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH
- OHepI/IpOBaTL Ha 6a3OBOM ypOBHel IIOHATUAMU: MHOXECTBO, 3JICMCHT MHOXXCCTBA, IOAMHOXKECTBO,
IMPHUHAJICI)KHOCTD,
—  3a/1aBaTh MHOXXECTBA MEPEUMCICHUEM UX DJIEMEHTOB;
—  HaxoJWTh NepeceyeHue, oO0beAMHEHUE, TOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUAX;
— omepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMH: ONPEEIICHNEe, aKCUOMa, TeOpeMa, J0Ka3aTeIbCTBRO;
—  TPUBOJIUTH MPUMEPHI K KOHTPIPUMEPHI JIs1 HOTBEPKICHHS CBOUX BBICKA3bIBAHUI.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

UCIIOJIb30BaTh Ipaduueckoe MpeCTaBICHUEe MHOXKECTB JJIS OMHCAHMS pPealbHBIX MPOIECCOB H

SIBIICHUH, TIPU PELICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB.

Yucaa

—  OmnepupoBaTh Ha 0230BOM YPOBHE MOHATHSMU: HATYPAIBHOE YKCIIO, 1IEJI0€ YUCII0, OOBIKHOBEHHAS
npoOb, JecsTUYHas ApoOb, CMeEIIaHHas JApoOb, palMOHAIBHOE YHCIO, apuMeTHdecKuil
KBaJPAaTHBIN KOPEHB;

—  HCIIOJb30BATh CBOMCTBA YKCEI U IPABUIIA ICHCTBUM NPU BBIITOJIHEHUH BBIUYNCICHUN;

—  HCIOJB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBHIMOJHEHUN BBHIYUCICHUN U PEIICHUN
HECJIOKHBIX 33/1a4;

—  BBINIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YUCENI B COOTBETCTBUHU C TIPaBUJIAMU;

—  OLIGHMBATh 3HAYEHUE KBAAPATHOIO KOPHS M3 MOJOKUTEIBHOTO 1I€JIOT0 YNCIa;

—  pacmo3HaBaTh pallMOHAJBHBIC U UPPAIIMOHAIIBHBIE YHUCTIA;

—  CpaBHMBAaTh YHCIIA.

B noBceHeBHOI KU3HU U IPH M3YyYEHHUH JAPYTUX NPeIMETOB:

—  OLEHHUBATh Pe3yJIbTaThl BBIYMCICHUHN IIPU PEUICHUU PAKTUYECKUX 33]1a4;

—  BBINOJHATH CPABHEHUE YKCEIl B PEAIbHBIX CUTYAILIUSX;

—  COCTaBJISTh YUCIIOBBIEC BRIPAKCHHSI TPU PEUICHUH MPAKTHUECKUX 3a/1a4 U 3a/1a4 U3 IPYTUX y4eOHBIX

MPEAMETOB.

To:xnecTBeHHbIE IPEOOPA3OBAHUS

131ech 1 nanee — pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX HOHATUH MO XapaKTEPHBIM IPU3HAKAM, BBINOIHATH
NIEeHCTBUS B COOTBETCTBHH C OTPEACIICHAEM H MIPOCTEHIINMH CBOMCTBaMH MOHITHH, KOHKPETU3UPOBATh IPAIMEpPaMHU 001ITHe
TTOHATHS.



BoeInonHATE HecNoKHbIE MPeoO0pa3oBaHMs Ul BBIUMCICHHS 3HAUEHUN YMCIOBBIX BBIPAXKEHHI,
colepXkalluX CTENEHUW C HaTypaJbHBIM II0KAa3aTeleM, CTEINEHH C LEJNbIM OTPULATEIbHBIM
MOKa3aTeNeM;

BBITIONTHATh HECIIOKHBIE TPeoOpa3oBaHUs IENBIX BBIPAKECHHM: PACKPBIBATh CKOOKH, MPHBOIUTH
MOJOOHBIE ClIaraeMble;

UCIOJIb30BaTh (HOPMYJIBI COKPAIICHHOTO YMHOXCHHs (KBaJpaT CYMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) VISl YIIPOILEHUS BIYUCICHUIN 3HAaYE€HUN BBHIPAKECHUI;

BEITIONTHATh HECJIOKHBIE MPeoO0pa3oBaHus APOOHO-TMHEHHBIX BBIPAKCHUH W BBIPAKEHUU C

KBaJPAaTHBIMU KOPHSIMH.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

IIOHUMATb CMBLICJI 3allMCH YUCJIa B CTAaHAAPTHOM BHIC,

OIICPUPOBATH HA 0a3o0BOM YPOBHC INOHATHEM «CTAaHAAPTHAA 3alIUCh YUCIIA».

YPaBHeHI/Iﬂ N HEPABCHCTBA

OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATHSAMM: PABEHCTBO, YMCIOBOE PABEHCTBO, YpPaBHEHUE,
KOpEHb YPAaBHEHHUs, PELICHUE YPAaBHEHUs, YUCIOBOEC HEPABEHCTBO, HEPABEHCTBO, pPELICHUE
HEPaBEHCTBA;

MIPOBEPSTH CIPABEAINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

peuiaTh JIMHEMHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOIALIMECS K JIMHEUHBIM;

peuaTb CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPAaBHEHHM, HEPABEHCTB;

IIPOBEPSATH, SIBISIETCS JIU JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);

pelaTh KBaJipaTHble ypaBHEHUS M0 (opMyJie KOpHEW KBaIpaTHOI'O YPaBHEHUS;

n300pakaTh pelIeHUs HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOA.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

COCTABJISITH M peulaTh JUHEHHBIE YPAaBHEHHWS IIPU PEUICHUH 3a/1ad, BO3HUKAIOIMIMX B APYIHX

y4eOHBIX IpeaMeTax.

DOYyHKIUHT

HaxoauTh 3HaueHre GyHKIIUH 10 3aJaHHOMY 3HAUYEHHUIO apTyMEHTa,

HaxOJIUTh 3HAYCHHE apTyMEHTA 10 3aITaHHOMY 3HAYEHHUI0 (PYHKITUU B HECIIOKHBIX CUTYaIUsX;
ONPEACIIATh MOJOKEHUE TOYKH MO €€ KOOpAWHATAM, KOOPJIWHATHI TOYKH IO €€ MOJIOKCHHIO Ha
KOOPJMHATHOM MIIOCKOCTH;

1o rpaduKy HaXOUTh 00IaCTh ONPEIeNICHNs, MHOKECTBO 3HAUYECHUN, HYJTH (PYHKIIUH, TPOMEKYTKH
3HAKOMOCTOSTHCTBA, TPOMEKYTKH BO3pACTaHUs M YOBIBaHMsI, HANOOJIbIIIee U HAUMEHBIIIEe 3HAUCHUS
bynximu;

CTPOUTH TpadUK JTUHEHHON HYHKINH;



MPOBEPSITh, SBISICTCS 1M JaHHBIA Tpaduk Tpadukom 3amaHHOW (DYHKIMM (JTUHEHHOM,
KBaJ[paTUYHOM, 00paTHOW POTIOPLIUOHATBHOCTH);

OTIpeNIeNIATh MPUOIMHKEHHBIC 3HAUECHHUS KOOPMHAT TOYKH NepeceueHus rpadukoB GyHKINII;
OlepHpoBaTh Ha 0a30BOM ypPOBHE MOHATHUSAMHU: IMOCIEIOBATEIBHOCTh, apH(MeTHUYECKas
MpOrpeccusi, FeOMETpUIECKast IPOTPECCHUS;

pemarh 3a7adyd Ha MPOTPECCHUHU, B KOTOPBIX OTBET MOXKET OBITh IMOJYYCH HEMOCPEICTBEHHBIM

noacuéToM 0e3 mpuMeHeHus popmyiL.

B noBceqHeBHOM KM3HH U MPHA U3YYCHUH APYI'UX NPEAMETOB:

UCIOJIb30BaTh I'paMKU peajbHBIX MPOLECCOB M 3aBUCHMOCTEW JUIS OINpPEeNICHUs] UX CBOMCTB
(HamOonpIIie W HAMMEHBIIME 3HAYCHHS, MPOMEKYTKH BO3pacTaHHs M yObIBaHUS, 001acTH
MIOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

MCIOJIb30BaTh CBOWCTBA IMHEHHOM (DYHKIIUH U ee TpaduK IPU PELIICHUH 33a]]a4 U3 IPYTrUX yueOHbBIX

IIPEIMETOB.

CrarucTUKa U TeOpusi BepPOSATHOCTEM

Hmetsb npeacTaBieHUEe O CTATUCTUUECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIy4yailHOro coObITHS,
KOMOMHATOPHBIX 337a4ax;

pemars npocTeiiiye KOMOMHATOPHBIE 33/1a4i METOAOM IIPSIMOTIO M OPTaHW30BAHHOTO Mepedopa;
MIPEJCTABIATh JaHHbIE B BUJIE TAOJUIL, JUarpaMm, rpauKoB;

YUTaTh MH(OPMAIHIO, TPEJCTABICHHYIO B BUJIE TaOJIHUIIbI, AUArpaMMBbI, rpaduka;

OTIpe/IEIIsATh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;

OLICHHUBATh BEPOSITHOCTH COOBITHS B IPOCTEUILINX CIydasiX;

HUMCETHh NPECACTABIICHUC O POJIM 3aKOHA OOJIBIIINX YHCENI B MACCOBBIX SIBJICHHUSAX.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

OLIEHHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOI0M Iepedopa;

MMETh MPEJCTABIEHNE O POJIU MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;
CPaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, ITOJYYCHHBIE B IIPOLIECCE PELICHUS
MIPUKIIAIHOM 33741, U3yUEHUs PEAIIbHOIO SIBJICHUS;

OIICHUBATHL BEPOATHOCTD PCAJIbHBIX COOBITHH U SIBIICHHI B HECIIOXKHBIX CUTyalluiX.

TexcToBBIE 3a71a4YH

PemraTe HeCIOKHEBIE CIOKETHEIC 3ala4M pa3HbIX TUIIOB HA BCEC apI/I(i)MeTI/I‘—IeCKI/Ie HeﬁCTBHH;
CTPOUTH MOJCJIb YCJIIOBHA 3aJa4n (B BUC Ta6J'II/II_ILI, CXCMbI, pUCYHKaA HUJIN ypaBHCHI/IH), B KOTOpOfI
AaHbl 3HAYCHUA IBYX U3 TpéX B3aUMOCBA3aHHBIX BCJIMYKWH, C LICJIBIO ITIOUCKA PCIICHUS 3a/1a4U;
OCYHICCTBJIATDH CII0CO0 ImoHucKa peUICHUA 3aaa4U, B KOTOPOM PACCYKACHHUC CTPOUTCA OT YCJIIOBHUS K

TpeOOBaHUIO MM OT TPEOOBAHHUS K YCIOBHIO;



COCTABJIATH IJIaH PEILEHUS 3a/1a4H;

BBIJICJIATh ATAIlbl PELICHUS 3a/auy;

MHTEPIPETHUPOBATh BBHIUMCIUTENBHBIE PE3YIbTAThl B 3a/1a4e, UCCIIECAOBATh IOJIYYEHHOE pelleHHe
3ajauu;

3HATh pa3IMyue CKOPOCTEN 00bEKTa B CTOSTUEH BOJE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKU;
pelaTh 3a/laun Ha HaX0XKJICHHE YaCTH Yuclla U YKcia [0 €ro YacTy;

pelmars 3aJaud pa3HbIX TUIOB (HAa paldoTy, HAa IOKYNKH, Ha JIBUKEHHUE), CBSA3BIBAIOLLIUX TPHU
BEJIMYMHBI, BBIIEIATH 3TH BEIMYMHBI U OTHOLLEHUS MEKY HUMU;

HaXOJUThb IPOLEHT OT YKMCJIA, YACIIO 110 IPOLEHTY OT HEro, HaXOAUTh IPOLIEHTHOE CHUKEHUE WIIH
IIPOLIEHTHOE MOBBILICHUE BETUYHHBI;

peuiaTh HECJIOKHBIC JIOTHYCCKHEC 3a/la4u MCTOJ0M paCCYH(ﬂeHHﬁ.

B noBceaqHeBHOM KM3HHU U IPpH U3YYCHUH APYI'UX NPEAMETOB:

BbBIABUI'aTb T'MIIOTC3bI O BO3SMOXKHBIX IIPCACIIbHBIX 3HAYCHUAX UCKOMBIX B 3a1a4€ BCIINYUH (,Z[eJ'IaTB

HNPUKUAKY).

Hcropuss MaTeMaTuKH

OnuceIBaTh OTAENIBHBIE BBIAAIOIINECS PE3YJIbTAThI, IOJIyYEHHBIE B XO€ PA3BUTUS MATEMAaTUKH KaK
HayKH;

3HaTh IPUMEPbI MATEMATHYECKUX OTKPBITUI U X aBTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHOMN
HCTOPHUEH;

IMIOHUMATDb POJIb MATEMATUKHU B pa3BUTUHU Poccun.

MeToabl MATEMATUKH

BriOupats moaXoAsIvii M3Y4eHHBIM METOJ JJIsi PEHICHUS W3YyYEHHBIX THIIOB MaTEMaTHYECKUX
3aj1ay4;

MPUBOJIUTH MPUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEN B OKPYXAIOIIEH IEHCTBUTEIBHOCTH U
MPOU3BEJICHUSIX UCKYCCTBA.

Jl1s ycnemHoro npo1oJKeHust o0ydeHus Ha yriyOJIeHHOM ypOBHE 00yYaronIuiicss HaydnuTCs:

9J1eMeHTBI TCOPHHU MHOXKECTB U MaTeMaTH4eCKoil JOTuKHI

CBO60I[HO Ol'[CpI/IpOBa.TI:2 NOHATUAMU: MHOXKCECTBO, XApPAKTCPUCTUKHU MHOKCCTBA, JJICMCHT

MHOXKECTBA, IIYCTOC, KOHCYHOC U OCCKOHEUHOE MHOKECTBO, IMOJAMHOXCCTBO, NMPHUHAJICIKHOCTD,
BKJIFOYCHUEC, paBCHCTBO MHOXKCECTB, CITIOCOOBI 3aJaHuC MHOXXCCTBA,
3aaaBaTb MHOXECTBA pa3HbBIMU CHOCO6aMI/I;

MPOBEPATH BBIITOJIHCHUEC XapPAKTCPUCTUUCCKOTO CBOMCTBa MHOXXCCTBA,

2 351ech U asiee — 3HATH ONpPEJIEICHHE IOHATHS, 3HATh U YMETh JIOKa3hIBaTh CBOUCTBA (IIPU3HAKH, €CIIH OHU €CTh) IOHATHS,
XapaKTepU30BATh CBA3U C APYTUMH ITOHATHUSIMHE, IPEACTABIII OHO MOHATHE KaK YacTh IIEIOCTHOTO KOMIIIICKCA,
HCTIONIB30BAaTh MOHITHE U €T0 CBOMCTBA NPU IMPOBEICHUN PACCYXICHUH, JOKA3aTEIBCTB, PCIICHUHN 3a/1a4.



CcBOOOZIHO ONEpUPOBATh MOHATUSMU: BBICKa3bIBaHHE, UCTUHHOCTb U JIOKHOCTb BBICKA3bIBaHMS,
CIIO)KHBIE U TPOCThIE BBICKA3bIBAHUSA, OTPULIAHUE BBICKA3bIBAaHUI; HMCTUHHOCTh U JIOKHOCTH
YTBEPXKJICHUSI W €ro OTPUIIAHUS, ONEpAallMM HaJ BBICKA3bIBAHUSMH: W, WM, HE, YCIOBHBIE
BBICKA3bIBaHUS (MMILTUKALINH);

CTPOUTH BBICKA3bIBAHUSA C UCITOJIb30BAHUECM 3dKOHOB am"e6pbl BBICKA3bIBaHUH.

B noBceqHeBHOM KM3HHA U IPpHA U3YYCHUH APYI'UX NIPEAMETOB:

CTPOUTH PACCYXXIACHHA HAa OCHOBE HMCIIOJIb30BaHUA ITIPaBUJI JIOTUKH;
HCIIOJIb30BAaTh MHOXKECTBA, OIICpallMi C MHOXCECTBAMHU, HUX rpa(bnquKoe MMpEACTAaBJICHUEC IJId

OIMUCaHUs PCAJIbHBIX ITPOLCCCOB U HBHGHHﬁ, IIpU pCUHICHUH 3aJja4 JPYTrux y‘-Ie6HbIX npeaMETOB.

Yucaa

CB00OIHO OTIEpUPOBATH MOHATUSAMU: HATYPAIBbHOE YHCIIO0, MHOKECTBO HATypaIbHBIX YUCE, IIeJI0e
YHUCJI0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAS APOOb, ACCATHYHAS JAPOOb, CMEIIAHHOE YHCIIO,
palMoOHAIBHOE YHCJIO, MHOXXECTBO pallMOHAIBHBIX YHCEN, WPPAlMOHAIBHOE YHCIO0, KOpPEHb
CTENEHU N, JEHCTBUTEIBHOE YHCJIO, MHOXECTBO JEHCTBUTENBHBIX YHCEJ, TeOMEeTphuYecKas
HMHTEpIpETAIs HATypaIbHBIX, IEJBIX, PAlUOHATBHBIX, JEUCTBUTEIHHBIX YHCEIT;

MOHUMATh U OOBSICHATH PA3HUILY MEXKAY MO3UIMOHHON M HEMO3UIMOHHOW CHCTeMaMHU 3alHCH
qHUCeTT;

MEePEeBOUTH YMCIIA U3 OJHON CUCTEMBI 3aMTUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

JTIOKa3bIBaTh M HWCIOJIB30BaTh TMPU3HAKU jaenuMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbI 1
MIPOM3BEICHUS YHCEN MPU BHITIOJIHEHUH BBIUMCICHUN U PEIICHUH 3a/1a4;

BBIMIOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEII C 3a/ITaHHOW TOYHOCTBIO;
CpaBHUBATH JIEHCTBUTEIIbHBIC YHCIIA PA3HBIMU CITOCO0AMU;

YHOOPSIOYMBATh YKCIIA, 3allMCaHHbIE B BHAEC OOBIKHOBEHHOM U JECATHYHOW ApoOM, dYHCIIA,
3aMMcaHHbIe C UCIIOJIb30BAaHUEM apU(PMETHUECKOTO KBAJAPATHOTO KOPHSI, KOPHEW CTETIEHU OOJIbIIIe
2;

Haxoauth HOJ] u HOK umcen pa3HbIME ciocOOaMU M MCIIOJIB30BATh WX MPH PEIICHUH 33]1aY,
BBITIOJTHATH BBIYHCIICHUS 1 TIPEOOPa30BaHUS BRIPAKEHUH, COIEPKAIIHMX IEHCTBUTEIbHBIE YHCIIA, B

TOM YHCJI€ KOPHU HAaTypaJIbHBIX CTEIICHEM.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeETOB:

BBIMOJIHATE U OOBACHATH PE3YNbTaThl CPABHEHUS PE3yJAbTaTOB BBIUMCICHUN MpPU pEIICHUU
MPAKTUYECKUX 33/1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIYMCICHUH, UCHOJb3Yysl pa3Hble CHOCOOBI
CPAaBHEHUMU;

3alUCHIBaTh, CPABHHUBATh, OKPYIVIATh YHMCIOBBIC JaHHBIE PEaIbHBIX BEIMYUH C MCIIOIb30BAaHUEM

Pa3HbIX CUCTCM U3MCPCHUS;



COCTAaBJIATH U OLICHUBATH Pa3HbIMU CImoco0aMu YMCIIOBBIE BBIPpAXKCHUA ITPU PCIICHUU ITPAKTUICCKUX

3a/1a4 ¥ 3aJ]1a4 U3 APYruX YYeOHBIX MPEIMETOB.

ToxKaecTBeHHbIE npeoﬁpa3OBaHnﬂ

CB000IHO OnIepUPOBATH MOHATUSAMH CTEIICHU C LIEIBIM U JPOOHBIM IIOKa3aTeIeM;

BBITOJIHATH JI0KA3aTEILCTBO CBOMCTB CTENECHHU C LIEJIBIMU U APOOHBIMHU MOKA3aTENISIMU;
OIIEpUPOBATh MOHATHAMH «OOHOWIECH», «MHOTOWIEH», «MHOTOWIEH C OJHOW IIEPEMEHHON»,
«MHOTOWIEH C HECKOJIbKUMHU II€PEMEHHBIMUY, KO3((HUIIMEHThI MHOTOWIEHA, «CTaHIapTHAs 3alKCh
MHOI'OYJIEHa», CTEIIEHb OAHOYIEHA U MHOTO4JICHA;

CBOOOHO BJIAJETh IPUEMaMH ITPeoOpa30BaHus LEIBbIX U JPOOHO-PALMOHATBHBIX BBIPAKEHUIH;
BBITIOJIHATE PA3NIOKEHHE MHOTOWICHOB HA MHOXKHUTENH PAa3HBIMH CIIOCOOaMU, C UCIIOIBb30BaHUEM
KOMOWHAIIMK pa3JIMYHBIX IPUEMOB;

HCIIOJIb30BaTh TeopeMmy Buera um Teopemy, oOpaTHyio Teopeme Buera, myis moucka KOpHeEH
KBaJPAaTHOrO TpEXWIeHa W I PEIICHMs 3a/1ad, B TOM YHCIE 3a7ad C I1apaMeTpaMu Ha OCHOBE
KBaJ[paTHOI'O TPEXUJICHA;

BBITIOJIHATH J€JIEHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM,;

JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEH U KOPHEW CTENEHH N;

BBITIOJHATH NMPeo0pa30oBaHus BBIPAXKEHUN, COJIEpKAIMX KBaJlpaTHbIE KOPHU, KOPHU CTENEHH N,
CcBOOO/IHO ONIEPUPOBATH MOHATUAMHU «TOXKJIECTBO», «TOXKIECTBO HA MHOXKECTBE), «TOKJIECTBEHHOE

npeoOpa3oBaHue;

Sk = ik
BBITIOJIHATH Pa3IMYHbIE MPEOOPA30BAHMS BHIPAKEHHH, COMEPKALINX Moz[me.( * ) *

B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

BBIIIOJIHATh ~ NpeoOpa3oBaHMs W JEUCTBUSA C OYKBEHHBIMH BBIPQXKEHUSMH, UHCIOBBIE
K03 (HULHEHTHI KOTOPBIX 3allMCaHbl B CTAaHIaPTHOM BUJIE;

BBITIOJIHATH MPE0OPa30BaHUs PAllMOHAIBHBIX BBIPAXEHUM MpU pEelIeHUHU 3a/1ad APYTruxX y4yeOHbIX
MIPEAMETOB;

BBITIOJIHATH POBEPKY MPaBAONOA00MS PU3NYECKUX U XUMUUECKHX (POPMYIT Ha OCHOBE CpaBHEHUS

pa3MepHOCTEN U BaJIEHTHOCTEM.

YpaBHeHHsI M HEPABEHCTBA

CB00OO/HO oOmEepUpoBaTh MOHATUSMH: ypaBHEHHE, HEPaBEHCTBO, PAaBHOCUJIbHBIC YpaBHEHUS WU
HEpaBEHCTBA, YpaBHEHHWE, SBIAIOLICECS CJIEACTBUEM JPYroro YypaBHEHHs, YpaBHEHUS,
PaBHOCHIJIbHBIE HA MHOKECTBE, pPAaBHOCUJIbHBIE ITPE0Opa30BaHUsl ypaBHEHUH;

pemnIaTs pa3Hble BUbl YPABHEHUH M HEPABEHCTB M X CHCTEM, B TOM YHCJIE HEKOTOPBIC YPAaBHEHUS
3 u 4 creneHeil, APoOHO-paIMOHATBHBIE U HPPALMOHAIBHEIC;

3HaTh TeopeMy BueTa 111 ypaBHEHUI CTENEHU BBIILIE BTOPOH;



— TIOHMMATbh CMBIC]I TEOPEM O PABHOCWIIBHBIX M HEPABHOCWIIBHBIX NMPEOOpPa30BaHUSIX ypaBHEHUN U
YMETh UX J0Ka3bIBaTh;

—  BIIQIETh Pa3HbIMH METOJAMH PEIICHUS YpaBHEHHI, HEPABEHCTB M MX CHUCTEM, YMETh BHIOMpPATh
METOJ peleHust U 000CHOBBIBATh CBOI BBIOOD;

—  HCIOJb30BaTh METOJ MHTEPBAJIOB JUUISl PELIEHUS HEPABEHCTB, B TOM YKCJE IPOOHO-pAlIMOHATIBHBIX
U BKJIFOYAIOUIMX B c€0s1 UPPALIMOHAJIbHBIE BBIPAKEHUS;

— pewarh anreOpavyecKkue YpaBHEHMsI M HEPABEHCTBA M HX CHUCTEMBl C IapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM METOIaMu;

—  BJAJETh Pa3HBIMU METOJAMH J1I0Ka3aTEIbCTBA HEPABEHCTB,;

—  pelaTh ypaBHEHHMsI B LIEJIbIX YHCIAX;

— M300pakaTb MHOXECTBAa Ha IIJIOCKOCTH, 33JaBaeMbleé YpPAaBHEHMSMH, HEPaBEHCTBAMU M HX
CHCTEMaMH.

B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

—  COCTaBJISTh U pellaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPU PELICHUH 3a7a4 IPYruX yueOHbIX
IIPEIMETOB;

—  BBIINOJHATH OIICHKY MPaBAONOJOOMS pe3yabTaTOB, IOJYYAaeMbIX IPH PEUICHUH PA3TUYHBIX
YpaBHEHU, HEPABEHCTB U UX CUCTEM IPU PELICHUH 3a/1a4 IPYrUX y4eOHBIX MPEIMETOB;

—  COCTaBJISTh M pellaTh ypaBHEHHUS U HEPABEHCTBA C MapamMeTpaMH MpU PELICHUH 3a/1ad JIPYrux
y4eOHBIX IPEIMETOB;

—  COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMCHIBAIOIINE PEATbHYIO CUTYAIUIO WU
MPUKJIAHYIO 33/1a4y, HHTEPIPETUPOBAThH MOTYyUEHHBIE PE3YIbTATHI.

DOyHKIUH

— CB00OJHO onepupoBaTh MOHATHAMU: 3aBUCUMOCTD, (YHKIIMOHATIbHASI 3aBUCUMOCTb, 3aBUCUMAas U
HE3aBUCHMas NEepeMeHHble, (YHKLHUSA, CIOCOObI 3alaHus (YHKIMM, apryMeHT U 3HaueHHe
¢byHKIMH, 00JIACTh ONpPEACTICHUS U MHOXKECTBO 3HAUEeHUS (PYHKLUH, HYJIU (QYHKIIUU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh  (DYHKIMM, HauOosblllee W HaWMEHbIIee 3Ha4YeHMUs,
YETHOCTH/HEUETHOCTh (YHKIHMH, NMEPUOJUYHOCTh (YHKIUHU, Tpaduk (QYHKIHUU, BEpTHKaIbHas,
rOpPU30HTANIbHAs, HAKJIOHHAsI aCUMIITOTHI; IpahK 3aBUCUMOCTH, HE SBIIIONICHCA (QyHKIMEH,

— crpouTh rpaduku (QyHKIMHA: JTUHEWHOW, KBaJpaTHYHOW, APOOHO-IMHEHHOH, CTENEeHHOW IpH
y=[x.
Pa3HBIX 3HAYEHUSAX MOKA3aTeNs CTENEHH, ;

—  HCIOJIb30BaTh peoOpa3oBaHus rpaduka GyHKIUU y=1(x) JUIS IOCTPOEHUs rpauKoB PyHKIUI

y=af (kx+b)+c.

—  aHAJIM3HMPOBATh CBOWCTBA QYHKIUH U BUJ IpadrKa B 3aBUCUMOCTH OT IapaMeTPOB;



—  CBOOOJHO ONEPHUPOBATH MOHATUSAMU: MOCIEIOBATEIBHOCTh, OTPAHUYEHHAS MOCIIEI0BATEIBHOCT,
MOHOTOHHO Bo3pacTtarolas (yObIBarolias) MOCJIEA0BaTENbHOCTD, IMIpee MOCIIeA0BaTeIbHOCTH,
apupMeTHyecKasi TMPOrPECcCHs, T€OMETPHUECKasi IPOTPECCHsl, XapaKTEePUCTHUYECKOE CBOHCTBO
apupmMeTHIecKor (TeOMETPUIECKOI) POrpeccuu;

—  HCII0JIb30BaTh METOJ] MAaTEMaTUYECKON MHIYKIIMU 11 BBIBOAA (hOPMYJI, 10KA3aTEeIbCTBA PABEHCTB
1 HEPABEHCTB, PELICHUS 331a4 Ha JI€IMMOCTb;

—  HCCIEO0BaTh MOCIEN0BAaTEILHOCTH, 3a/laHHbIE PEKYPPEHTHO;

—  pemaTh KOMOMHHMPOBAaHHBIE 33/1a4H HA APUPMETUIECKYIO M TEOMETPUUECKYIO TIPOTPECCHH.

B noBceaHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

—  KOHCTPYMpPOBAThb M UCCIIEIOBATh (PYHKLIMHU, COOTBETCTBYIOIINE PEaIbHBIM IIPOLIECCAaM U SBICHUSM,
MHTEPIPETHPOBATH IOJYYCHHBIE PE3yJbTaThl B COOTBETCTBUU CO CHEIM(PHUKON HCCIETyeMOro
Iporecca Wiy sBJICHUS;

—  HCIIOJIB30BaTh IpaMKu 3aBUCUMOCTEN JIJIs1 UCCIIEIOBAHUS PEANIbHBIX MPOLIECCOB U SIBIICHUI;

—  KOHCTPYMpOBaThb W HCCIIENOBaTh (DYHKIMM NPU PEUICHUU 3a]ad JIPYIHX y4eOHBIX IPEIMETOB,
MHTEPIPETUPOBATH [10JIy4YCHHBIE PE3yJIbTaThl B COOTBETCTBUU CO CIIELIU(PHUKON yueOHOT0 IIpeaAMETa.

CrarucTuKa U TeOpusi BEpPOSITHOCTEM

— CB00OIHO omepupoBaTh MOHATUSMHU: CTOJIOYATHIE M KPYTOBbIE AMArpaMMbl, TaOIHIBI JaHHBIX,
cpeaHee apupMeTHyecKoe, MeauaHa, HauOoJblllee U HauMEHbIee 3HA4eHUs BBIOOPKH, pazMax
BBIOOPKH, TUCIIEPCUS U CTaH/IaPTHOE OTKJIOHEHHE, CllydyaiiHas U3BMEHYMBOCTb;

—  BbIOUpaTh Haubosee yI0O0HBIH crtoco0 npeacTaBieHuss HHPOpMaIuK, aJIeKBaTHBIN €€ cBOicTBaM U
LIEJISIM aHaJIN3a;

—  BBIUUCIISTH YUCIIOBbIE XapaKTEPUCTHUKU BHIOOPKH;

—  cBOOO/HO ONEpPUPOBATh MOHATUSAMU: (PaKTOpUa YUCIIA, IEPECTAHOBKH, COUETAaHUS U pa3MEIICHMUS,
TpeyrosibHUK [lackais;

— cBOOOJHO oOmNEpUpOBaTh MOHATUSIMU: CIIyYalHBI OMNbBIT, CIy4alHBI BHIOOp, HCHBITAHUE,
JJIEMEHTapHOE ClIydaiiHoe CcoObITHE (MCXOMd), KJIACCHYECKOE OTpEeNeTICHUE BEPOSTHOCTH
CIIy4aiflHOTO COOBITHS, OIEpaluy HaJ CIy4yalHbIMU COOBITHSIMH, OCHOBHbIE KOMOWHATOpHBIE
(bopmybl;

— CBOOOJHO OMNEpPUPOBATH MOHATUSMHU: CIyYalHBIH OMNBIT, CIy4YalHBIM BBHIOOP, HCIBITAHHE,
JJIEMEHTAapHOE CcllyyailHoe CcoObITHE (MCXOM), KIIACCHYECKOE ONpeseNieHHe BEpOSTHOCTH
CIIy4ailHOro COOBITHS, ONEpalUu HaJ CIy4alHBIMU COOBITHSIMHM, OCHOBHBIE KOMOWHATOpPHBIE
(bopMyIbI;

—  3HaTh IPUMEPHI CIyYalHBIX BEIUYHH, U BBIYUCIIATh UX CTATUCTUYECKUE XaPAKTEPUCTUKH;

—  HCIOJB30BaTh (POPMYIIBI KOMOMHATOPUKH TIPH PEIICHUN KOMOMHATOPHBIX 3a7a4;

— pfiuaTth 3aJa4y Ha BEIYUCIICHUEC BEPOATHOCTH B TOM YUCJIC C UCIIOJIb30BAHUEM q)OpMYJ'I.



B noBceaHeBHO KU3HM M TIPH M3YUYEHHHU APYTUX NMPeIMETOB:

—  TPEeACTaBIIATh MH()OPMAIMIO O pPEANbHBIX IMpOLEccax M SBICHHUAX CIIOCOOOM, aJEKBATHBIM €&
CBOMCTBAM U LIEJIN UCCIIEIOBAHMS;

— aHaIM3MpOBAaTh W CPABHUBATH CTATUCTHYECKUE XapAKTEPHCTUKHU BBHIOOPOK, MOJYYEHHBIX B
IIPOLIECCE PELICHUs NPUKIATHON 3aJauM, U3YYEHHUs DPEAJbHOIO SBJICHUS, PEIICHUS 3aJaud U3
JpYTrUX y4eOHBIX PEAMETOB;

—  OLIGHHUBATh BEPOSITHOCTh PEAbHBIX COOBITHI U SABJICHUIN B Pa3IUYHBIX CUTYaLIUAX.

TexcroBble 3a1aun

— Pemarp npocTthble U CIOXKHBIE 337a4H, a TaKXkKe 3a7aud MOBBIMICHHOW TPYJHOCTU U BBIAETSATH UX
MaTEeMaTHYECKYIO OCHOBY;

—  pacro3HaBaTh pa3HbIC BUIbI U THUIIBI 33]1a4;

—  HUCIOJB30BaTh pa3Hble KpaTKHE 3aITUCH KaK MOJENN TEKCTOB CJIOKHBIX 3a/1a4 M 3a/1a4 MOBBIICHHON
CJIO)KHOCTH ISl IOCTPOEHUS MIOMCKOBOM CXEMBbI M pPEIICHUs 3a]1a4, BIOMPATh ONTUMAIbHYIO JJIs
paccMaTpuBaeMoii B 3a/1a4e CUTyallMd MOJIENb TEKCTa 3a/1a4U;

—  paznuyaTh MOJEIb TEKCTa U MOJIEJb PEIICHUS 3a/1a4H, KOHCTPYHPOBATh K OJJHOM MOJIETH PEIICHUS
CJIOKHBIX 33/1a4 pa3Hble MOJIENN TEKCTa 3a]a4uu;

—  3HaTh ¥ IPUMEHSTH TPU criocoba MoKcKa pemieHus 3a/1a4 (0T TpeOoBaHUs K YCIIOBUIO U OT YCJIOBHUS
K TpeOOBaHUIO, KOMOMHUPOBAHHBIH);

—  MOJIEIMPOBATh PACCYKACHUS NP MOUCKE PELIEHUS 3aau C OMOILBIO rpad-CXeMBl;

—  BBIAEJATH 2Tallbl PEIICHUS 33Ja4l U COJEP/KaHUE KaXI0T0 3TaIa;

— yMeTb BbIOMpaTh ONTUMAJbHBIA METOJ pELIeHHs 3aJjayd M OCO3HaBaTh BBIOOP MeTOAa,
paccMaTpuBaTh Pa3InYHbIE METO/bI, HAXOAUTH Pa3HbIE PEILICHUS 3aJa4H, €CJIM BO3MOXKHO;

—  aHaJIM3MPOBATh 3aTPYIHEHH MIPH PELICHUHU 3ajay;

—  BBIIOJHATH Pa3IMuHbIe NMPeoOpa30BaHMs MPEATIOKEHHOHN 3a1auu, KOHCTPYUPOBATh HOBBIE 3aJjauu
W3 IaHHOW, B TOM YHCIIe OOpaTHEIE;

—  HMHTEPIPETUPOBATh BBIUMCIUTEIBHBIE PE3YIBTAThl B 337a4e, UCCIEN0BATh MOJYyUYEHHOE PEIICHUE
3aJ1auu;

— M3MEHATh YCJOBUE 3a7ay (KOJMYECTBEHHBIE WJIM KauyeCTBEHHBIE JaHHBIE), MCCIEI0BAThH
M3MEHEHHOE NPeoOpa3oBaHHOE;

—  aHaJIM3MPOBATh BCEBO3MOXKHBIE CUTYALMU B3aUMHOTO PACIIOJIOKEHUS IBYX OOBEKTOB U U3MEHEHHE
UX XapaKTepPUCTUK IMPH COBMECTHOM JIBUKEHHUU (CKOPOCThb, BpEMs, PACCTOSHUE).PU pEIIeHHE
3aJa4 Ha JBIKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK U B NPOTUBOIIOJIOKHBIX HANpPABJICHUSX,
KOHCTPYHPOBATh HOBbIE CUTYallUd HA OCHOBE U3MEHEHUs YCIOBHM 3a/1a4uM MIPHU JBUKEHHUH IO PEKE;

—  HCCIIEZIOBAaTh BCEBO3MOKHBIE CUTYAIIMU MPU PEIICHUH 3a/1a4 Ha IBUKEHHE TI0 peKe, pacCMaTpUBaTh

pa3HBIE CUCTEMBI OTCUETA;



pemiath pa3Ho0Opa3HbIC 3a/1a4N «HA YaCTHY;

pemiath ¥ OOOCHOBBIBATH CBOE pEIICHHE 3amad (BBIACIATH MAaTEeMaTHUYCCKYI0 OCHOBY) Ha
HAXOJK/ICHHME YaCTH YMCIIa U YMCIIa [0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICTIA APOOH;
OOBSCHSITh MICHTUYHOCTh 33[a4 Pa3HbIX TUIIOB, CBA3BIBAIONIMX TPU BEIMUYUHBI (Ha paboTy, Ha
MOKYTIKH, Ha IBU)KCHKE). BBIZCISTh 3TH BEIMYUHBI M OTHOIICHHS MKy HUMHU, TPUMEHSThH UX TIPU
pELICHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB;

BJIaACTb OCHOBHBIMU MCTOAAMU PCUICHUA 3a/la4 Ha CMCCH, CIIJIaBbl, KOHICHTpPALIUH, UCII0JIb30BATh
UX B HOBBIX CUTYalMsX 110 OTHOIICHHUIO K U3YYEHHBIM B ITpOIECCe O0yUCHHUS;

peliaTh 3aJa4r Ha MMPOLCHTLI, B TOM YHMCJIC, CJIOXHBIC IMPOUCHTHI C 060CHOBaHI/IeM, HCIIOJIb3YA
pa3HbIC CIIOCOOBI;

peliaTh JOTMYECKUE 3a/aud Pa3HBIMH CIOCOOAMH, B TOM YHCIIE, C ABYMs OJIOKAMHU U C TpeMs
OJI0KaMU TaHHBIX ¢ IIOMOILBIO TaOJIHIL;

peuaTh 3aaa4u 110 KOM6I/IHaTOpI/IKe u TCOpUHU BepOﬂTHOCTeI\/JI Ha OCHOBC MCII0JIb30BaHU N3YUCHHBIX
METOIOB U 00OOCHOBBIBATH PEIICHHUE;

peliath HECIOKHBIC 331a4H 110 MATEMATUIECKOW CTATHCTHKE;

OBJIa/IETh OCHOBHBIMH METOJAMHU PELICHHUS CIOKETHBIX 3a/1a4: apu(hMeTHIeCKni, anredpandecKui,
nepe0op BapuaHTOB, T€OMETPUYECKUH, IrpaduyecKuii, IPUMEHATh UX B HOBBIX IO CPAaBHEHUIO C

HU3YUYCHHBIMHA CUTYyallUAX.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

KOHCTPYMpPOBaTb HOBBIE JUIS JAHHOM 3aJaud 3aJadHble CHUTyallUM C YYETOM pEaJIbHBIX
XapaKTepUCTHK, B YAaCTHOCTH, NPU PELICHMM 3a7ad HAa KOHLEHTPALMW, YYUTHIBaTh IJIOTHOCTH
BEIIECTBA; pellaTh U KOHCTPYMPOBAaTh 33Ja4d Ha OCHOBE PACCMOTPEHUS PEANbHBIX CUTYyallui, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYMCIUTEIbHBIN pE3yibTar;

penaTh 3aja4M Ha IBM>KEHHE 110 PEKE, PACCMAaTPHUBasi pa3Hble CUCTEMBI OTCUETA;

KOHCTPYHPOBATh 3aJ[auHble CUTYalluH, TPUOIMKEHHbIE K peabHON AeMCTBUTEILHOCTH.

HcTropust MaTeMaTUKHU

IToumMmath MaTEMATUKy KaK CTPOro OpPraHM30BaHHYIO CUCTEMY HAYYHBIX 3HaHI/II\/'I, B 4YaCTHOCTH
BJIAZACTE MPCACTABICHUAMU 00 aKCMOMAaTHYECKOM MMOCTPOCHUN TCOMETPHUHU W TMCPBHUYHBIMH
MMPEACTABICHUAMU O HCCBKIIUAOBBIX I'COMECTPUAX

paccMaTpuBaTb MATCMATHUKY B KOHTCKCTC UCTOPHUU PA3BUTHA HUBUIIM3AUU U UCTOPUH PA3BUTHUA

HAayKH, IOHUMATh POJIb MAaTEMATUKH B Pa3BUTUHU Poccun.

MeToabl MATEMATUKH

BJ'IaI[eTB SHaHUSMU O pPa3jIuYHBIX METOJAX 000CHOBaHHA U OITPOBCPIKCHUA MATEMATUUCCKHUX

YTBep)KI[eHI/Iﬁ N CaMOCTOATCIIbHO ITPUMCHSATDH UX;



BJIQJICTh HaBBIKAMHU aHAJIM3a YCIIOBUS 3aJla4d U OMPEICICHUS MOIXOANINX I PEIICHUs 3a1a4
M3y4YEHHBIX METOJIOB WJIM UX KOMOWHAITUH;

XapaKTEepU30BaTh IMPOM3BEICHUS HCKYCCTBA C Y4E€TOM MAaTeMaTHMUYECKHUX 3aKOHOMEPHOCTEH B
MIPUPO/IE, UCIIOJIb30BATh MAaTEMATHUCCKHUE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPUYECTRBE.

B pesynbmame u3zyuenus yuebHo20 npeomema «Aneebpa» obyuarowuics  NOaYYUmM

6O03MOICHOCHb HAYHYUNIBCA.

Inemenmet meopuu MHOJIicecme u MamemamuyecKkoil 102uKu

Onepuposams®

NOHAMUAMU. onpedeﬂeﬂue, meopema, aKCuoma, MHOMHCeCmeo, XapaKkmepucmuKku
MHOOICecmea, ojemenm  MHoodcecmed, nycmoe, KOHeuHoe U beckoneunoe MHOIHCECNBO,
l’lO@MHODfC@CI’nSO, npuHaOﬂeofcnocmb, 6KJll0O4YeHUue, padBeHCmeo MHOMCeECME,

u3o6pa9fcamb MHOdHCeCmea U ONMHOWMEHUE MHOAHCECNE C NOMOUWLbIO KPY2c06 317!]16]?61,'

onpedeﬂﬂmb I’lpuHCla]le.?fCHOCWZb oJlemenma  MHOoaIHcecmey, obveounenuro u nepecedyeHuro
MHOoMCecme,

3a0a6aMmb MHONCECMEB0 C NOMOWbIO NEPEHUCTIEHUA DTIEMEHM OB, CIOBECHO20 ONUCAHUA,
onepuposaniv NOHAMUAMU. 6bICKA3bIEAHUE, UCIMUHHOCNTb U JIOHCHOCNTb 8bICKA3bIEAHUS, OmPpUyarue
6blCKCl3’bl@ClHul/7, onepayuu HAO BbICKA3LIBAHUAMU. u, uiu, He, YCI06HblE 6blCKA3bI6AHU

(umnauxayuu);

cmpoumbs 6blCKA3bI6AHUSA, OMPUYAHUA BbICKA3bIBAHUU.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

cmpoums Yenodku ymo:«:am%ouenuﬁ HA OCHOB€ UCNONb306AHUAL npABUTl IOCUKU,
ucnoivbzoeamsb MHoaIHcecmed, onepayuu ¢ MHoaucecmeamu, ux ZPGQbMI{QCKOG npe()cmaeﬂeHue onst

ONnuUcanusl pedjlbHblx npoyeccos u seneHul.

Yucna

Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPALLHBIX HUCET, MHONCECMBO UeablX Hucel,
MHOIHCECTNBO PAYUOHANbHBIX HUCET, UPPAYUOHATIbHOE YUCLO, KBAOPAMHbIL KOPEeHb, MHONCECMEO
0eticmeUmenbHuIX YUceil, 2e0MempudecKas UHmepnpemayus HamypaibHbIX, Yeavlx, PayuoHAIbHbIX,
OeticmeumenbHuIX Yucei,;

NOHUMAM®b U 0OBACHAMb CMBLCTL HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

BbINOIHAMb GLIYUCTIEHUS, 8 MOM YUCIE C UCNONb308AHUEM NPUEMOE PAYUOHATILHBIX GbIYUCIEHULL,
8bINOIHAMb OKPY2lleHUe PAYUOHANbHBIX YUCel ¢ 3a0aHHOU MOYHOCMbIO,

CPaBHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCIA,

npeocmasiamos pAyUoOHaiIbHOe YUCIO 8 8UOe 0eCAMUYHOU OpoOU

VYNOPA00UUBAMb YUCILA, 3ANUCAHHbBLE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpoOU,

3 351ech U asee — 3HATH ONpPEJIEICHUE IOHATHS, YMETh HOSACHATh €0 CMBIC], YMETh MCIIOJb30BaTh IIOHATHE U €r0 CBOHCTBA
IIPY IPOBEICHUH PACCYKACHUH, TOKAa3aTENbCTB, PEIICHUH 3a1ad.



naxooums HOI u HOK uucen u ucnonvzosamo ux npu peuwieHuu 3a0ad.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

NPUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCTEHUL NPU PEUeHUU NPAKMUYeCKUX 3a0a4 U peuleHuu
3a0a4 Opyaux y4eOHbIX NPeomMemos;

BbINOHAMb CPABHEHUE Pe3YIbMamos GbIYUCTIeHULl NPU peuleHul NPaKmuyeckux 3a0ay, 6 mom
yucne nPUOIUINCEHHBIX GbIYUCTEHULL,

COCMABIAMb U OYEHUBAMb YUCTOBbLE BbIPAINCEHUS NPU PEUleHUU NPAKMUYECKUX 3A0ay U 3a0ay U3
Opyeux yueOHvix npeomMemos;

3anuUcbi8amv U OKPY2IAmMb YUCTI08ble 3HAYEHUS PeanbHblX 6eIUYUH C UCHONb30BAHUEM PA3HbIX

Cucmem U3mepeHusl.

Toscoecmeennsvie npeodbpazosanusn

Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMeNeM, CMEeNneHu ¢ YeablM
ompuyamenbHbiM HOKA3aAmenem;

BLINONHAMb  NPEoOPA306AHUSL YENbIX BbIPANCCHUU: OelCmeus ¢ O0OHOUIeHaMU (CloJiceHue,
BbIUUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO2OUICHAMU (CNIOJICEHUEe, BbIYUMAHUE, YMHONCEHUE),
BbINOIHAMb PA3TIONCEHUE MHOSOUTICHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: 8blHECEeHUe 3a CKOOKY,
SPYNNUPOBKA, UCHONb308AHUE POPMYTL COKPAUWEHHO2O YMHONCEHUS,

8bLOEIAMb KBAOPAM CYMMbL U PAZHOCMU OOHOULEHOB;

PACKAAO0bI8AMb HA MHOMCUMENU KEAOPAMHBIL  MPEXULEH,

BbINOHAMb NPEOOPAZ0BANHUSL BbIPANCEHUL, COOEPHCAUWUX CMENEHU C YelblMU OMPUYAMeTbHbIMU
NOKA3amensimu, nepexooums Om 3anuUcu 8 8uoe CmeneHu ¢ YeaviM OmpuyamenbHulm noKasamenem
K 3anucu 6 gude opoou;

BbINOHAMbL  NPeodpa308anusi  OPOOHO-PAYUOHAILHBIX — BbIPANCEHUIL:  COKpaujeHue Opobell,
npugedeHnue aneebopauyeckux opodetl Kk ooueMy 3HaAMeHamenio, Cl0ANceHue, YMHOJICeHUe, OelleHue
aneebpauveckux Opobeu, 8036edeHue aneedpaudeckol O0pobdu 6 HAMYPATbHYIO U YEedyio
OMpUYaAMenbHyl0 CMeneHs,

BbINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUU, COOEPAHCAUUX KBAOPAHbIE KOPHU,

8blOEIAMb KBAOPAM CYMMbL UU PAZHOCMU 08VYUIEHA 6 BbIPANCEHUSX, COOEePAHCAUUX K8AOPAMHbLE
KOpHU,

8bINOHAMb NPEOOPA308AHUSL BLIPANCEHULL, COOEPAHCAUUX MOOYTb.

B noeceoneenoit scuznu u npu uzyueHuu Opyux npeomMemaos:

8bINOIHAMb NPE0OPA308aHUSL U OCUCMBUS C YUCIAMU, 3aNUCAHHLIMU 8 CMAHOAPMHOM 8Ude;
8bINOIHAMb NPEeoOPA308aHUsL AN2eOPAUYECKUX BbIPAINCEHUL NPU PeuleHUuU 3a0ad Opy2ux y4eOHbIX

npeomemos.

Ypaenenuﬂ U Hepasencmea



—  Onepuposams NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEHb YDABHEHUs, peuleHIe HepaseHCcmad,
PABHOCUTIbHYBLE YPABHEHUS, 001ACMb OnpedelieHus YpagHeHUs (HepaseHcmaa, cUcmemol YpagHeHUll
U HepaseHcms),

—  pewiamby JuHeliHble YPAGHEHUs. U YPABHEHUS, CBOOUMbLE K TUHEUHBIM C NOMOWbIO MOHNCOECTNBEHHBIX
npeobpazosanuil;

—  pewiamsv Keaopamuvie YPAGHEHUs U YPAGHEHUs, CBOOUMble K K8AOPAMHLIM C HOMOWbLIO
MOACOECMEEHHBIX NPE0OPA30BANHULL,

—  pewiams OpoOHO-TUHElHbIE YPABHEHUSL,

@ {70 -Ja.

. A / f(x
—  pewambv npocmetiwiue UppayuUoOHaIbHble YPASGHEHUs 8UOA ( )

n_
—  pewams ypasnenus euda X =@ ;

—  pewambs YpasHeHusi CnoCOOOM pPa310HCEHUS HA MHONCUMENU U 3AMeHbl NepeMeHHOU;

—  UCNOb308amb MEMOO UHMEPBANO08 OJisl peUleHUsl YeablX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,

—  pewiamby JuHelHble YPABHEHUs U HEPABEHCMEA ¢ NAPAMempamu,

—  pewiambs HeCloJCHble K8AOPAamHuble YPAGHEeHUs C NAPAMEMPOM,

—  pewiams HeCl0CHble CUCTNEeMbl IUHEUHbIX YDABHEHUL C NapamMempamil;

—  pewiambs HeCl0NCHble YPABHEeHUsL 8 YENbIX YUCTAX.

B noeceoneenoit ycuznu u npu uzyueHuu Opyux npeomemaos:

—  cocmagnams U peuams JUHelnvle U KeaopamHvle YPAGHeHUs, YPAGHEHUs, K HUM CBOOSAuUecs,
cucmemvl TUHEUHbIX YPAGHEHUN, HepABeHCME NPU peueHul 3a0ay Opy2ux y4eOHblX npeomemos,

—  BbINOJHAMb OYEHKY Npagoonooodus pe3yibmamos, NONYYAeMblX HpU peuleHuu AUHEUHbIX U
K8AOPAMHBIX YPAGHEHULL U CUCTEM JIUHEUHbIX YPASHEHU U HepABeHCME NPU peuteHUul 3a0ad Opy2ux
VueOHbIX NpeoMemos;

—  8blOUpams coomeemcmeaywue ypasHeHus, Hepagencmea Uil ux cucmemvl Oiisi COCMAGIEeHUs
Mamemamuyeckol Mooeau 3a0aHHOL PeanrbHOU CUMYayuy Ul RPUKIAOHOU 3a0ayu;

—  yMemb UHMEPNPemuposams NOJYYEeHHbIU NPU PeuleHUU YPAGHEHUs, HePABEHCMEA UIU CUCTEMbl
pesyivmam 6 Konmexkcme 3a0AHHOU PeanbHOU CUMYayuu Ul NPUKIAOHOU 3A0ayuU.

Dyukyuu

—  Onepuposams noHamuaMu. YHKYUOHATbHAS 3A8UCUMOCTb, PYHKYUA, epaduk ¢yHuKyuu, cnocobsl
3a0anusi hyHKYUU, apeymMenm u sHadenue Qyukyuu, o01acms onpeoeneHus U MHOMCeCmeo 3Ha4eHull
QyHKyuu, Hyau QYHKYUY, NPOME’CYmKU 3HAKONOCMOSHCMEd, MOHOMOHHOCMb (QYHKYUU,
YEMHOCMb/HEeUEMHOCMb YHKYUU,

—  cmpoumdv 2paguku IUHEUHOU, K8aopamuuHou @QYHKYull, 0OpaAmHOU NPONOPYUOHATLHOCIU,

—a+——
pyukyuu euoa: y X+b y:\/;,y:%/;, y=|x|;



Ha npumepe K6aOpamu4HoU QYHKYUU, UCNOIb306ams npeobpaszosanus paguxa @yuxyuu Y=f(X)

015 nocmpoenusi epagpuros ynxyuii Y = af (kc+b)+e X

coCmaeisimes YpasHeHusi NpsAMou No 3A0AHHbIM VCI0BUAM. NpoXodsawel uepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell Yepe3 OaHHYI0 MOYKY U NAPALLebHOU OAHHOU NPAMOUL;
ucciedosams QyHKYuro no eé epapuxy;

HAxXo0ums MHOMCECMB0 3HAYEHULl, HYAU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpAmMu4HoU QyHKyuuU,

onepuposamu NOHAMUAMU: nocned08ameIbHOCM, apugmemuueckast npoepeccus,
2eoMempuyeckas npoepeccus;

pewams 3a0ayu Ha apuBMemudecKyio U 2eoMempuieckyio npozpeccuro.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

UNTIOCMPUPOBAMb ¢ NOMOWbIO  2pAUKA  PeanrbHylo  3a8UCUMOCMb UMU  Npoyecc No  Ux
XapakmepucmuKkam,
UCNONIBL306AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (YHKYUU Npu peweHuu 3a0ay u3 opyeux

VUeOHbIX NPeoMemos.

Texcmoevie 3a0auu

Pewamv npocmwie u cnosichvle 3a0auu pasHvix munos, a makice 3a0a4u NOGbIUEHHOU MPYOHOCMIL,
UCNOIL308aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOETU MEKCMOE CLOACHBIX 3a0ay OJisk NOCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHust 3a0ay,

pasiuuams Mooelb MmeKcma U Mooelb peuleHus 3a0ayl, KOHCMpYUpogams K O0OHOU MOOenu
PeWeHUsE HECTIONCHOU 3A0ayu pazHble MOOenU MeKCma 3a0ayil;

3HamMb U NpUMeHsImsb 06a Cnocoba NOUCKa peuwileHus 3a0ay (om mpedOo8aHusi K YCIO8UIO U OM
VCr08us K mpebosanuio);

MOOENUPOBAMb PACCYHCOCHUSL NPU NOUCKE PeUleHUsl 3A0ay ¢ NOMOWbIO 2pagh-cxemol,

8b10eIsIMb IMANBL PeUeHUs 3a0a4U U COOePAHCAHUE KANCO020 IMAna,

yMemsb 8blOUpAmMb ONMUMATbHBIL MemoO peuleHus 3a0ayu U OCO3HABAMb 6blOOp Memood,
Paccmampusams pasiuitblie Memoobl, HAX00UMb PA3HblE PeUleHUs 3a0adl, eCiud 03MONCHO,
AHATUZUPOBAMb 3AMPYOHEHUS NPU PeUleHUlU 3a0ay,

BbINOIHAMb PA3IUYHbIE NPE0OPA308aHUS NPEOTONCEHHOU 3A0ayU, KOHCMPYUPOBAMb HOBble 3a0ayu
U3 OAHHOMU, 8 MOM HUCIe 0OpamHule;

UHMEPNPEeMUPO8aAmMb 8bIYUCTUMEIbHbIE Pe3YIbmamyl 8 3a0aue, UCCIe008amb NOIYYEeHHOe PeuleHle
3a0ayvu;

AHATU3UPOBANL  BCEBO3MOMNCHbBIE CUMYAYUU B3AUMHO20 PACHOLONCEHUS 08YX 00BEeKMos U

U3MeHeHUe UX XapaKmepucmux npu COBMeCcmHOM O8UNCEHUU (CKOPOCMb, 8peMs, paccmosHue) npu



peweHuy 3a0ay Ha O08uUdCeHue 08YX 00BEeKMOo8 KAK 6 OOHOM, MAK U 8 NPOMUBONOLONCHBIX
HaNpaenenusix,

—  uUccnedosamv  8CEBO3MOJICHbIE CUMYAYUU NpuU peueHuu 3a0ay Ha O0sudceHue no pexe,
paccmampusams pasHvle CUCHeMbl OMCYEma,

—  pewams paznoobpasuvie 3a0a4u «Ha YacmuLy,

—  pewiamdv u 000CHO8bI6AMb CBOE peuleHue 3a0ay (8bl0eNsimb MAMeMaAMmu4eckyrd OCHO8Y) Ha
HAX0JICOeHUe YaACmU YUCIA U YUCTA N0 €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICIA Opoou,

—  0CcOo3HAB8AMb U 00BACHAMb UOSHMUYHOCb 3A0aY PAZHBIX MUNOS, CEA3bIBAIOWUX MPU BeTUHUHBL (HA
pabomy, HA NOKYNKU, HA OBUIICEHUE). 8blOeNsIMb MU BeIUYUHbL U OMHOUEHUS MeHCOY HUMU,
NPUMEHSIMb UX NPU PEUEHUU 3A0ay, KOHCMPYUPOB8AmMb COOCMEEHHble 3a0ay YKA3AHHbIX MUNO8,

—  enadems OCHOBHbIMU MEMOOAMU PeuleHUst 3a0a4 Ha CMeCl, CNIaebl, KOHYESHMPayuu,

—  pewams 3a0ayu HA NPOYEHMbL, 8 MOM HUCILE, CLOICHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCHONb3YS
PpasHvle cnocoowl;

—  pewamps Jo2uyecKue 3a0a4u pasHblMu Cnocodamu, 6 mom qucie, ¢ 08yMs OIOKAMU U C mMpems
OnoKaMU OAHHBIX C NOMOUIbIO MAOAULY,

—  pewamsv 3a0ayu NO KOMOUHAMOPUKE U MEOPUU BePOSIMHOCMEN HA OCHO8e UCHOIb308AHUS
U3YUEHHBIX MEeMO008 U 0OOCHOBbIBAMb PeuleHUe,

—  pewamsv HeCloACHbIe 3A0ayU N0 MAMEMAMUYECKOU CMAamucmuKe,

— 061ademv  OCHOGHbLIMU  MEMOOAMU  PEUleHUs]  CIOJNCeMHbIX — 3a0ay:  apugmemuyeckuil,
aneebpauveckuil, nepebop 8apuaHmos, 2eoMempuieckull, 2paguyecKull, NPUMEHIMb UX 8 HOBbIX N0
CPABHEHUIO C U3VHEHHBIMU CUMYAYUSIX.

B noeceonesnoii scuznu u npu uzyueHuu Opyzux npeomemos:

—  ewldensimb NpU peuteHuu 3a0ay Xapakmepucmuku paccmMampusaemol 6 3adave Ccumyayuu,
OMIUUHbIe OM PeanrbHblX (me, Om KOMOpulX aAOCMPAZUPOBAIUCh), KOHCMPYUPOSAMb HOBbLE
cumyayuu ¢ y4Emom 3mux Xapaxmepucmux, 8 4HaCmHOCMU, NPU Peueruu 3a0ay Ha KOHYeHmpayuu,
VUUMbI8AMb NIOMHOCMb GeUecmea;

—  pewiamsv U KOHCMPYUpPO8aAms 3a0ayu Ha OCHOBe PACCMOMPEHUS PEAbHbIX CUMYAYULl, 8 KOMOPbIX
He mpeOyemcs MOYHbIL GbIYUCTUMENbHBLL Pe3yIbman;

—  pewiambs 3a0a4u Ha O8UICEHUEe NO peKe, PACCMAmMpPUBas pasxvie CUCIeMbl OMCcYemda.

Cmamucmuka u meopus éeposmHuocmeil

—  Onepuposame noHAMUAMU. CMOOYambvie U Kpy208vle OUazpammbsl, mabauysbl OAHHLIX, CpeoHee
apugmemuueckoe, MeOuana, Haudoavbuilee U HauMeHbulee 3HaA4eHUs. 8bl00PKU, PA3MAX 6bl100PKU,
oucnepcust u CmanoapmHoe OMKIOHeHUe, CIVHAUHAS USMEHYUBOCTb,

—  uU381eKamv UHGoOpMayuio, nNpeodCmasieHHy0 8 mabauyax, Ha OUAspammax, epagurax;

- cocmaejisims maéﬂuubl, cmpoumbs ()udeClMMbl u epaqbuku HAa OCHoee 0aHHblx,'



—  onepuposamv NOHAMUAMU: (DAKMOPUATl HUCIA, NEPEeCMAHO8KU U COYEMAaHus, mMpeyeorbHUK
Tackana;

—  NpUMeHAmb NPAasUIo NPOU3edeHUs NPU peuleHul KOMOUHAMOPHBIX 3404y,

—  onepuposamv NOHAMUAMU: CIYYAUHBIL ONbIM, CIYYAUHBIL 8b100p, UCNbIMAHUE, dNeMeHMAapHoe
cayuatinoe coovimue (UCX00), Kiaccuueckoe onpeoeienue 8eposimHOCU CAYUAHO20 COObIMUS,
onepayuu Hao CIY4AUHLIMU COOBIMUSAMU,

—  npeocmasnams UHGOPMaAyuIo ¢ NOMOubIo Kpy2os Jinepa,

—  pewiams 3a0a4u HA bIYUCTIEHUE 8EPOSMHOCIU C NOOCYEMOM KOIUYECMEd 8APUAHTNOE C NOMOUbBIO
KOMOUHAMOPUKU.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

u361eKamyv, UHMEPNPemuposams U Npeoopazoevieams UHGOpMayuio, npeocmasieHHylo 8
mabauyax, Ha OUACPAMMAx, paghuxax, ompaxicarowyro C80UCMea U XapaKkmepucmuky peaibHblxX
npoyeccos u s61eHUl;

—  onpedensimb CMAMUCMUYECKUE XAPAKMEPUCMUKU 6blOOPOK NO  madiuyam, Ouazpamman,

2paqbuKaM, BbINOJIHANb CPABHEHUE 6 3d8UCUMOCMU Om Yellu pEeULeHUA 3610611114,'

OYEHUBAMb 8EPOSIMHOCTb PEANbHBIX COOBIMULL U SGEHUIL.

Hcmopua mamemamuxu

—  Xapaxmepuzosambv 6K1a0 8bIOAIUWUXCI MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKY U UHBLX HAYYHBIX
obracmeii;

—  noHUMamv poib mamemamuxu 6 pazeumuu Poccuu.

Memoovt mamemamuxu

—  Hcnonw3ys uzyuennvie Memoowl, npo8ooums 00KA3ameabCmeo, blNOIHIMb ONPOBEPICEHUE,

—  8blOUPaAMb U3YYEHHBLE MEMOObL U UX KOMOUHAYUU O/l peUleHUst MAMeMamuyecKux 3a0ad,

—  UCNONb306aMb MameMamuyeckue 3HAHUsL Ol ONUCAHUSL 3AKOHOMEPHOCHEl 6 OKpydcaroujell
OelicmeumenbHOCMuU U NPOU38e0eHUSIX UCKYCCMBA,

—  npuMeHamb npocmeriuiue nPpocPamMMHsle CPeOCmed U 1eKMpPOHHO-KOMMYHUKAYUOHHbIE CUCHEMbl

npu peuerHuu mamemamudecKux 3a0au.



