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IHosscHUTEHLHAA 3ANUCKA

[Iporpamma 1o anrebpe cocTaBieHa Ha OCHOBaHMM DenepanibHOTO T'OCYIAapPCTBEHHOTO
00pa30BaTeNbHOIO CTaHAapTa OCHOBHOTO 00IIero o0pazoBaHMs, MIPUMEPHON IMpOrpaMMbl 1O anredpe.
[Ipenmernas nunus yue6HukoB KO.H. MakapsrueBa u npyrux. 5 — 9 kiaccsl.

IIporpamma peanuzyercs uepe3 Y MK FO.H. Makaperuesa.

[TporpamMma BKIIO9aeT Bce TeMbI, mpeaycMoTpenHbie @I'OC ocHOBHOTO 0011er0 00pazoBaHus
o anredpe.

Ha ypoBHe ocHOBHOro 00miero o0pa3oBaHusl peaNnu3yIOTCsl YEThIPEe MEKIUCIUIUTMHAPHBIC
yueOHbIE TPOTPaMMBbI:
«@OpMHPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI»,
«®opmupoBanue MKT — komMmeTeHTHOCTH 00yYaromuxcs»,
«OCHOBBI y4eOHO — UCCIIEI0BATEIBCKON U MIPOEKTHON
NesITeIbHOCTH» , KOCHOBBI CMBICIIOBOTO YTEHUS M PA0OTHI C TEKCTOM» .

Ha ypoBHe ocHOBHOro oOmero oOpa3oBaHusi H3y4deHHE YydeOHOro mpeamera «AnreOpar»
ocymecTBisiercs ¢ 7 o 9 kiacc. [1o yuebHOMY Tu1any Ui U3ydeHus yueOHOro npeamMera «Anredpa» Ha
YPOBHE OCHOBHOT'O 00pa3zoBaHust OTBOAUTCS 416 yacoB (1o 4 yaca B HEZIEIIO).

dopma opranuzay yueOHOTo mporecca — ypok.
Texyuuii KOHTPOJIb YPOBHS 3HAHUN y4aluxcs MpOBOAUTCSA B (popMe KOHTPOJBHBIX padot. Jlms

OCYIIECTBJICHUS TEKYILIET0 KOHTPOJIS NCIOJIB3YIOTCS KOHTPOJIBHO-OLIEHOUHbIE MaTEpHAIbI.

1. [Lnanupyembie pe3yabTaThl 0CBOCHHS Y4€0HOI0
npeaMera

[Iporpamma obecrednBaeT JOCTHIKEHUE CIEAYIONUX PE3yIbTATOB OCBOCHHS 00pa30BaTeIbHON
MIPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBaHuUs:

JUYHOCMHbIE:

1) cpopMHPOBaHHOCTh OTBETCTBEHHOTI'O OTHOUICHHUS K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTH
o0yyaromuxcs K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO HAa OCHOBE MOTHBALIMU K OOYUEHHIO M TIO
3HaHUIO, BBIOOPY JanbHEimero oOpa3oBaHUs Ha 0aze OPHUEHTHPOBKM B MHUpe Mpodeccuid u
npoeCCUOHATIBHBIX NPENOYTEeHUH, OCO3HAaHHOMY MOCTPOCHHIO WH/IUBUYaTbHOM
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOHUMBBIX MTO3HABATEILHBIX HHTEPECOB;

2) chopMHUPOBAaHHOCTH LIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAaKTHKH;

3) chopMUPOBAaHHOCTP KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIEHWHM U COTPYAHHUYECTBE CO
CBEpCTHHKAMHM, CTApIIMMHM M MIIAJIIMMH, B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOH, yueOHO
HCCIIEI0BATENILCKOM, TBOPUECKOM U APYTHX BUAAX IESATEIBHOCTH;

4) yMeHHe SCHO, TOYHO, TPAMOTHO H3JaraTb CBOM MBICJIM B YCT HOW M MHCbMEHHOW peyH, MTOHUMATh
CMBICJI TIOCTABJICHHOW 3a Jaud, BBICTPAWBaTh AapryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTP
MIPUMEPHI;

5) mpencraBiieHHE O MaTEMAaTUYECKON HayKe Kak cdepe UelIoBeUeCcKOi esITeIbHOCTH, 00 3Tanax
e€ pa3BUTHsL, O €€ 3HAUMMOCTH JUTSI Pa3BUTHS LIMBUIIN3ALINY;



6)
7

8)
9)

KPUTUYHOCTH MBITIIICHUS, YMEHHE PACIIO3HABATH JIOTHYECKN HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTIINYATh THIOTE3Y OT (aKTa;

KpPEaTUBHOCTH MBIIIJICHHSI, THUIIUATHUBA, HAXOTYMBOCTh, aKTUBHOCTh MPHU PEIICHUH
anreOpanvecKux 3aaad;

yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT Y4eOHON MaTeMaTHYeCKOU JesITeIbHOCTH;
CIIOCOOHOCTH K AIMOLIMOHAILHOMY BOCIIPUSTHIO MaTEMAaTHIECKIX O0OBEKTOB, 3a/1a4,
peLIeHuN, pacCyKACHUM.

Memanpef)memnble:

1)
2)
3)

4)

5)
6)

7

8)

9)

10)

11)
12)
13)
14)
15)

16)

YMEHHE CAaMOCTOSITENIFHO TUIAHUPOBATh AIbTEPHATUBHBIC ITyTH JOCTHKEHUS 1€, 0CO3HAHHO
BbIOMpaTh Hanbosee F3pPEeKTUBHBIE CIIOCOOBI pelIeHUs YUeOHBIX U TTO3HABATENILHBIX 3a/1a4;

YMEHHE OCYIIECTBIATH KOHTPOJIb TI0 PE3YJIbTATy U 1O CIIOCO0y NEHCTBHS HA YPOBHE
MPOM3BOJIFHOIO BHUMAHHUS M BHOCUTH HE 00XOIUMBIE KOPPEKTUBHI;

YMEHHE aJIeKBaTHO OLIEHUBATH MPABHJILHOCTh MJIM OIIMOOYHOCTD BBHIMOJIHEHUS Y4eOHOH 3a1a4H, e&
OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIIeHuUs;

OCO3HAaHHOE BIJIAZICHWE JIOTMYECKUMM JICHCTBUAMHU  OINpENEICHUs MOHATUH, 0000meHus,
YCTAHOBJICHHS aHAJIOTHH, KJIaCCU(PHUKAIMA HAa OCHOBE CaMOCTOSITEIBHOTO BbIOOpAa OCHOBaHHNA H
KPUTEPHEB, yCTAHOBIICHUS POJOBUIOBBIX CBSI3EH;

YMEHHE YCTaHABIUBATh IPUYMHHOCIIEACTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKOE PACCYKACHUE,
YMO3aKJII0YeHNe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJOT'MH) U BBIBOJBI;

YMEHHUE CO371aBaTh, IPUMEHSITh U MPEOOPa30BBIBATH 3HAKOBOCUMBOJIMUYECKUE CPENICTBA, MOJICIN U
CXEMBI JJISl pelIeHus] y4eOHBIX U IO3HABATENbHBIX 33/1a4;

YMEHHE OPraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO NESATEIBHOCTH C YUHUTEIEM H
CBEpCTHHKAMM:  OIpENeNATh I[eJH, pacnperencHue (GYHKIMH ©  posied  y4acTHHKOB,
B3aUMOJICHCTBHE M 0OIIMe CrocoObl paboThl; yMEHHE paboTaTh B TpyIIe: HaXOAWUTh ooliee
pelieHre U paspemarb KOH(JIUKTHI Ha OCHOBE COIJIACOBAHUS IMO3UIMHA M y4€Ta HMHTEPECOB;
CIIymaTh napTHépa; GopMyIHpOBaTh, AprYMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;
c(hOpMUPOBAHHOCTH YU€OHOM U 0OIIETIONB30BATEIBCKONW KOMIETEHTHOCTH B 00JIACTH
MCTIOJIb30BaHUS HH(POPMAITMOHHOKOMMYHUKAIMOHHBIX TexHonoruit (MKTkomnereHTHO cTH);
NepBOHAYAIbHBIE MPEACTABICHUS 00 HIESX M O METOAAaX MaTe MAaTHKH Kak 00 YHUBEpPCAIbHOM
A3bIKE HAyKU M TEXHUKH, O CPEICTBE MOJAEINPOBAHUS sIBIEHUH U mpoueccoB; 10) ymeHue BUIETH
MaTeMaTHYECKyI0 3aJadyy B KOHTEKCTE MNpo0 JEMHOM CHUTyallMd B JAPYIHX JUCLHUIUIMHAX, B
OKpY>KaroIlEH )KU3HH;

YMEHHE HAaxXOAMTh B PA3JIMYHBIX MCTOYHHKAX HH(OPMAIMIO, HEOOXOIUMYIO JJS PELICHHS
MaTeMaTHYeCKUX MpoOjaeM, M MPEACTaBIATh €€ B MOHATHOH (opme; NMPUHUMATH pEIICHUE B
YCIIOBHSIX HETIOJIHOW U M30BITOUHOM, TOYHOM U BEPOSTHOCTHON MH(OpMAIHH;

yYMEHHE TIOHUMATh U UCII0JIb30BATh MaTEMATHUECKHUE CPEICTBA HATIIAAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JJIs WILIIOCTPALUN, THTEPIIPETALNN,, ApTYMEHTALUY;

YMEHHUE BBIIBUTATh TUIIOTE3bI IPU PELICHUN YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKH;

YMEHHUE PUMEHSATh UHIYKTHBHBIE U AETYKTUBHBIE CIOCOOBI PacCy KICHUMN, BUIETh Pa3InYHbIC
CTpaTEruy peleHus 3ajag;

MIOHMMAHHE CYIIHOCTH AITOPUTMUYECKUX MIPEANUCAHUI U YMEHHUE IEHCTBOBATh B COOTBETCTBUHU C
IIPETI0KEHHBIM aJITOPUTMOM;

YMEHHE CAaMOCTOSITENIbHO CTaBUTH 1I€JTH, BEIOUPATh U CO3aBaTh AJITOPUTMBI JUIs PELICHHUS

y4eOHBIX MAaTEMaTHYECKUX MPOOIIEM;

YMEHHE MJIaHUPOBATh U OCYILLECTBIISITH JEATEIbHOCTD, HAIIPABJIICHHYIO Ha pEIICHUE 3314
HCCIIEIOBATENIBCKOIO XapaKTepa.

Ilpeomemmnuie:

Buinycknuk nayuumca



e  OmnepupoBarh Ha 6a30BOM YPOBHE MOHSATUSAMU: MHOXECTBO, JJIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAJICKHOCTB;

3a/1aBaTh MHOKECTBA MEPEUNCIICHUEM UX DJIEMEHTOB;

® HAXOJUTh NiepecedcHre, 00bEAMHEHNE,, TIOJMHOKECTBO B MPOCTEUIITNX CUTYAIIUAX;

e ONepUpOBaTh HAa 0Aa30BOM YPOBHE MOHSATUSMU: ONPEICICHIE, aKCHOMa, TeopeMa,
JI0Ka3aTeIIbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JJIs1 TOATBEPHKICHUSI CBOMX BBICKA3bIBAHUIA.

e OmnepupoBarh Ha 0a30BOM YypOBHE TMOHSATUSMHU: HATypalbHOE YHCIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAs Ip0o0b, IeCATUYHAs ApOOb, CMEIIaHHAsl IpOOb, pallMOHAIBHOE YUCIIO0, apH(PMETHIECKUN
KBaJPaTHBIN KOPEHB;

®  JCIIOJB30BaTh CBOMCTBA YKCEII U MPAaBUJIA JICHUCTBHI IIPU BBIIIOJIHEHUN BBIUYUCIICHUI;

®  UCIIOJI30BATh MPU3HAKU JACIUMOCTH Ha 2, 5, 3,9, 10 npu BbINOJIHEHUH BHIYUCICHUN 1
pElIeHUU HECIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJICHUE PALIMOHATIBHBIX YUCETI B COOTBETCTBUU C MPABUIIAMH;

®  OLICHUBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJOKUTEIHHOTO 1I€JIOT0 YUCIIA;

®  pacro3HaBaTh PALMOHAIBHBIE U UPPALMOHAIbHBIC YUCIIA;

®  CpaBHMBATh YHCIA.

e BHIMONHATH HECIOXHBIE TPeoOpa3oBaHUsl JJsi BBIYUCICHUS 3HAYCHUH YHCIIOBBIX

BBIpa)KeHI/II\/II, COACPpKAUX CTCIICHU C HATYPAJbHBIM ITOKA3aTCJICM, CTCTICHU C LECJIbIM OTPULATCIbHBIM
IIOKa3aTCiICM;

®  BBHINOJHATH HECTOXKHBIE MPEOOPA30BaHMS LENbIX BBIPAKEHHH: pacKphIBaTh CKOOKH,
MIPUBOAUTH TOAOOHBIE CIaraeMoIe;

®  HCHOJB30BATh (POPMYJIBI COKPAILIEHHOTO YMHOXEHHS (KBaApaT CyMMBI, KBaJIpaT Pa3HOCTH,
Pa3HOCTb KBaAPATOB) JUIsl YIPOIIEHNS BBIYUCICHUN 3HAUEHNUI BBIPAXKEHMI;

®  BBHINOJHATH HECTOXKHBIE MPEOOpaz0BaHMs JPOOHO-THHEHHBIX BHIPAKECHUN U BBIPAKECHUH C
KBaJPAaTHBIMUA KOPHSIMH.

e OmnepupoBarh Ha 0a30BOM ypOBHE TMOHSATHSMHU: pPABEHCTBO, YHCIOBOE pPAaBEHCTBO,
YpaBHEHHUE, KOPEHb YPAaBHEHUSI, PELICHUE YPABHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEpPABEHCTBA;

®  TIPOBEPATH CHPABEIIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelIaTh JMHEHWHBIC HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJISIIMECS K JIMHENHBIM;

®  pelaTh CUCTEMBI HECIIOKHBIX JTUHEUHBIX YPABHEHUH, HEPABEHCTB;

®  TPOBEPSTH, ABISAETCA JIU JAHHOE YUCIIO PEIICHHUEM YpaBHEHUs (HEpABEHCTBA);

e  pemiaTh KBaJApaTHBIC YpaBHEHHS 110 GopMyJie KOpHEH KBaIpaTHOTO YPaBHEHUS;

e  U300paxaTh pEHICHUS HEPABEHCTB M UX CHCTEM Ha YHCIIOBOM MPSIMONA.

OyHKIUU

e Haxomuth 3HaueHHE QYHKIUY 110 33JaHHOMY 3HAYCHUIO apTyMEHTA;

®  HAXOIWTh 3HAUCHHUE APTYMEHTA 10 33JaHHOMY 3HAYCHHUIO ()YHKIIMH B HECIIOXKHBIX
CUTYyalHUsIX;

®  OMpEIEIATh HOJIOKEHUE TOUYKH 10 €€ KOOPANHATAM, KOOPAUHATBI TOYKHU I10 €€ MOJI0KEHUIO
Ha KOOPJAMHATHOM TIOCKOCTH;

e 10 rpadpuKy HaXOAWUTh OOJIACTH OINPENAEICHUS, MHOXKECTBO 3HAUCHUH, HYIH (QyHKIHH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pACTaHUs M yObIBaHUS, HAUOOJIbIIIEe M HAUMEHBIIIEE
3Ha4YeHUs1 QYHKIINU;

®  CTpouUTh rpauk TMHEHHON QYHKIINU;

®  [IPOBEPATH, SIBJIAETCS JIU TaHHBIN rpaduk rpadukoM 3aJaHHON QyHKIUN (JTMHEHHOH,
KBaJpaTUYHOM, 00paTHON NMPOMOPLHUOHATIBLHOCTH);

®  OIpeneNsaTh NPUOIMKEHHBIE 3HAUCHHSI KOOPAMHAT TOUKH NepecedeHus rpaukoB GyHKINMT;



e  onepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMMU: MOCIEIOBATEIBHOCTD, apu(METHYECKAs
IIPOrpPeCCUsi, FTEOMETPUYECKast IPOTPECCHs;

®  pemaTh 3aJa4d Ha MIPOrPECCUU, B KOTOPBIX OTBET MOKET OBITh MOIy4YEH HETOCPEACTBEHHBIM
1oJicueToM 0€3 MprUMeHeHHs (popmyII.

e lMeTh mpencTaBieHHe O CTATHCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CITy4aitHOTO
COOBITHS, KOMOMHATOPHBIX 33/]a4ax;

e  pemiath NpocTeiirne KOMOMHATOPHBIE 331a4l METOJOM IPSMOTO U OPTaHU30BAHHOTO
nepedopa;

® [IpPE/ACTABIATH AAHHBIC B BUJE TaOJIMIl, TUarpamMMm, TparKoB;

e  uypTaTh MHPOPMALUIO, IPEACTABICHHYIO B BUJIE TaOIUIIbI, TUarpaMMbl, rpaduKa;

®  OIpPEIEINsATh OCHOBHBIE CTATUCTHYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OLICHHMBATh BEPOSTHOCTH COOBITHS B IPOCTEHININX CITydasix;

®  HMETh NPEACTABICHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBIICHUSX.

e PemaTh HECIOXKHBIE CIOXKETHBIC 3a7[a4il pa3HBIX TUIIOB HA BCe apu(mMeTHuecKue 1eHCTBYS;

®  CTPOMUTH MOJIENb YCIOBHUS 3a7audl (B BUE TaOJIHIIbI, CXEMbI, PUCYHKA UM YPAaBHEHHS), B
KOTOPOH JTaHbl 3HAUYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHH, C LIEJIbIO TOMCKA PEIICHHS 3a/1auH;

®  OCYHIECTBJIATH CIIOCOO IMOMCKA PEIICHU 3a/1a41, B KOTOPOM PACCyKICHUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHUIO MIIM OT TPEOOBaHUSA K yCIOBHIO;

®  COCTaBIIATH IUIaH PEIICHUS 3a]1auH;

®  BBIJCIATH STAIbl PEIICHUS 33/1a4H;

®  UHTEPHPETHPOBATH BHIYUCIHUTENIbHBIC PE3YJIBTATHI B 33/1a4€, UCCIIEI0BAThH MMOTYYEHHOE
pelieHune 3a1auu;

®  3HAThH pa3JIMYMe CKOPOCTEil 0OBEKTa B CTOSTUEH BOJE, IPOTHUB TEUCHHS U IO TEUCHHUIO PEKH;

e pemaTh 3aJa4d Ha HAXOXKJACHUE YaCTH YUCIIA U YUCJIA 110 €ro 4acTu;

e  pemaTh 3aJla4M PAa3HBIX THIOB (Ha pabOTy, HA MOKYIIKU, HA ABM)KEHHE), CBSI3BIBAIOIINX TPU
BEJINYUHBI, BBIJIEIIATH 3TU BEJIMYUHBI U OTHOLICHUS MEXIY HUMY;

®  HaxOJHUTh IIPOLICHT OT YMCJIA, YUCJIO 10 MPOLEHTY OT HEro, HAXOAUTh IIPOLICHTHOE
CHUYKEHUE WIH IIPOLEHTHOE MOBBIICHUE BEJIUYUHBI,

®  pemaTh HECJIIOXKHBIC JIOTUYECKUE 3314l METOIOM PACCYKICHUM.

e  OnuchIBaTh OTJENBHBIE BBIJAIOLINECS PE3YNIBTATHI, [IOJIyYEHHBIE B X0J1€ Pa3BUTHS
MAaTE€MAaTHUKU KaK HAyKU;

®  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEUYECTBEHHOU U
BCEMUPHOU UCTOPHUEH;

e [IOHHMMATbh POJIb MATEMATUKHU B pa3BuTuu Poccuu.

e  BriObuparb noaxoAsIui H3y4eHHBIH METO/ JJIsl PEIICHUS] U3yYSHHBIX THIIOB
MaTeMaTUYECKUX 3a7ad4;

e [IpuBoauTh NpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B OKpYyXKarollen

HeﬁCTBHTGHBHOCTH " IPOU3BCACHUAX UCKYCCTBA«

BblnyCKHUK noJydunt 603MOACHOCNTb HAYUUMCA

° u306pa3fcamb MHOIHcecmea U ONMHOUWERUE MHOIHCECME C NOMOUWbIO KPY2cO8 9L7ﬂepa,'

° onpeaeﬂﬂmb I’lpl/lHanle.?fCHOCﬂ’lb JllIEMeHma MHoalHcecmaey, 00beOuHeHUIo U nepece4enuro MHoacecmse,

° 3a0a8amb MHOMCECME0 C NOMOUWbIO nepedUCierusl 31€EMEeHmMoe8, Cl106€CHOcO0 ONUCAHUAL,

° onepupoeantb NOHAMUAMU. 6bICKA3bI6AHUE, UCIMUKRHOCNb U JIOJCHOCMb 68bICKA3bI6AHUL, OmpUuyarnue
6blCK613b16aHUI/7, onepayuu HAO 8bICKA3bIBAHUSMU u, uiu, He, yCjl06HblE BbICKA3bIBAHU (UM}’UZL{KLIMMM),'

o Cmpountb 8bICKA3bl8AHUS, OMPUYAHUS BbICKA3LIBAHUI.

° Onepupoeamb NOHAMUAMU., MHOMNCECMBO HAMYPATbHbIX HYUCEN, MHOMCECMBO UYENIblX YUCE]L,
MHOIHCECMB0 PAYUOHANBHLLX YUCEe]l, UppAYUOHAIbHOE YUCIO0, K@a()paﬂ’ZHblIZ KOPEHb, MHOJMCECM B0



OelicmeumenbHblx yucei, ceomempudecKkas unmepnpemayusl HamypaibHsblx, Yeablx, payuoOHAJIbHbIX,
OelicmeumenbHblx uucei,

®  NOHUMAMb U OOBACHAMb CMBLCT NOSUYUOHHOU 3ANUCU HAMYPATLHO2O YUCLA;

®  GLINOJHAMNG GLIYUCACHUS, 8 MOM YUCAE C UCHONb30BAHUEM NPUEMOE PAYUOHATILHBIX GbIYUCTICHUL,

®  GLINOJHAMNG OKPY2lleHUE PAYUOHANLHBIX YUCEL C 3A0AHHOU MOYHOCTHBIO;

®  CPABHUBAMNDb PAYUOHATILHBIE U UPPAYUOHATbHBIE YUCA,

®  NPedCcmasIAMb PAYUOHATLHOEC YUCTIO 8 8UOe OeCAMUYHOU OpoOU

®  YNoOpA0ouUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE OOLIKHOBCHHOU U 0eCAMUYHOU 0poOU;

o naxooums HOM u HOK uucen u ucnonv3osamo ux npu peutenuy 3a0ay.

o Onepupogamv NOHAMUAMU CTHENEHU C HAMYPATbHbIM HOKA3amenem, CmeneHu ¢ yeavlm
ompuyamenbHuLM NOKA3amenem;

®  GHLINOAHAMb NPEOOPAZOBAHUS YENbIX BbIPANCEHUIL: OCUCMEUsl C OOHOUIEHAMU (CloMCeHuUe,
BLIUUMAHUEC, YMHOJNICEHUE), OeUCMBUS C MHO2OUIEHAMU (COJICEHUe, BbIUUMAaNe, YMHONCEHUe);

®  GBLINONHAMb PA3NONACEHUE MHOLOULEHO8 HA MHOJMCUMENU OOHUM U3 CHOCOO08: 8blHeceHUe 3a CKOOKY,
SPYNNUPOBKA, UCNOIB308AHUE (POPMYIL COKPAUWEHHO20 YMHOICEHUSL,

®  guldenAmMb KBAOPAM CYMMbl U PA3HOCHU OOHOUNEHO8,

®  packiadvleams HA MHONCUMENU KEAOPAMHBIL MPEXUeH;

®  GLINONHAMb NPeoOPA3OBAHUS GLIPAICEHUL, COOEPHCAUUX CTNENEHU C YeablMU OMPUYaAmenrbHbiMu
NOKA3amensamu, nepexooums om 3anucl 8 gude Cmenenu ¢ YeaviM OmpUyamenvbHvlM noKazamenem K 3anucu 8
suoe opoou;

®  GLINOMHAMb  NPeobpa3o8aHusi  OPOOHO-PAYUOHANLHBIX — BBIPAJICEHUL:  COKpauwjeHue  Opooell,
npugedeHue aneedpauieckux opodeti Kk 0duemy 3HAMEHAMENI, CIOJNCEHUE, YMHONCEHUE, OelleHue AI2eOpauyecKux
Opobell, 8036e0eHuUe aneedpauieckoil Opodu 8 HAMYPAILHYIO U YELYI0 OMPUYAMETbHYIO CIENeHb;

®  GLINOIHANG NPEoOPA308AHUSL BLIPAINCEHULI, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  guldeNAMb KBAOPAM CYMMbL UMY PA3HOCHU OBYUIICHA 8 BLIPAICCHUSX, COOEPAHCAUUX KAOPAMHbLe
KOPHU;

®  GLINOIHANG NPEoOPA308AHUSL BLIPAINCEHULL, COOEPAHCAUUX MOOYTb.

o Onepupogamv NOHAMUAMU: VYPABHEHUE, HEPABEHCMBO, KOPEHb VPAGHEHUs, pelleHue HepageHcmad,
PABHOCUNIbHBIE YPAGHEHUsl, 001ACb OnpedeneHus YpasHeHus (HepaseHcmed, CUcmemvl YPAGHeHuu U
HepaseHcma);

®  peuams AUHElHblE YPAGHEHUS U YPAGHEHUS, COOUMbIE K TUHEUHBIM C NOMOUWBIO MONCOECTNEEHHBIX
npeobpazosanuil;

®  peuamsv K6aOpammvle YPasHeHUs U YPAGHEeHUsl, CBOOUMbLE K KBAOPAMHBIM C HOMOUBIO
MOACOECTNEEHHBIX NPeodPa308aHuUll;

®  pewams OpoOHO-TUHEUHbIE YPABHEHUSL,

®  pewams npocmetiuiue UpPaAYUOHAIbHbIE YPAGHEHUS UOA / 7 (x)=a, / (/( x)= / 5\7/ (x);

®  pewamv YpaGHeHUs 8UOA xn =da;

®  pewamv ypagHeHus cnocobOM paznodtCceHUus Ha MHOICUMENU U 3AMEHbl NEPEeMEHHOU;

®  UCNONB308AMb MEMOO UHMEPBALO08 OJisl PeUleHUs Yeavlx U OPOOHO-PAYUOHANLHBIX HEPABEHCIE,
®  pewamos JUHEUHbIE YPAGHEHUs U HEPABEHCMBA C NAPAMEMPAMU;

®  pewams HeC0JCHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  pewams HECA0NHCHbIE CUCTNEMbL TUHEIHBIX YPAGHEHUL C NAPaAMempPamu;

®  pewambs HecCl0dCHble YPAGHEHUS 6 YENblX YUCIAX.

o Onepupoeams NOHAMUAMU: QYHKYUOHATbHASL 3A8UCUMOCTb, (DYHKYUA, 2paur dyHKyulU, cnocobbl
3a0aHus PYHKYUU, apeyMeHm u 3Haverue QyHKyuu, 0o1acmos ONpedeieHus U MHOJICECMBO 3HAYEHUN yHKYUU,
HYIU QYHKYUU, RPOMENCYMKU 3HAKONOCMOSAHCIMBA, MOHOMOHHOCb (OYHKYUU, YeMHOCHb/HeUemMHOCHb QYHKYUU,

®  cmpoums epaguKu TUHEUHOU, K8AOPAMUYHOU PYHKYULL, 0OPaAMHOL NPONOPYUOHATLHOCIU, (DYHKYUU

y ¥y = \/X_’y:3 X )’lel;

suoa: y=a+
x+b



®  Ha npumepe K8AOPAMUYHOU DYHKYUU, UCROb3068AMb NPeobpa3zosanus epagura gyukyuu y=f(x) ora
nocmpoenus epaguros gynkyuti y=q f (kx+b)+c;

®  Ccocmasnams YPaeHeHus NPSMOL NO 3A0AHHbIM YCI0BUAM. NPOX00suell yepes3 08e MOUKU ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsAujell Yepe3 OaHHYI0 MOYKY U NAPATIENbHOU OAHHOU NPAMOTL;

®  uccnedosamsv GYHKYUIO No ee epaguxy;

®  HAXOOUMb MHOJNCECMBO 3HAUEHUL, HYIU, RPOMENCYMKU 3HAKONOCMOSIHCMBA, MOHOMOHHOCMU
K8AOpamuyHou QyHKyuu;

®  0nepuposamb NOHAMUAMU: NOCIEO08AMENLHOCMb, APUDMEMUYECKAsL NPO2PECCUsL, 2e0MEMPUYECKAs]
npoepeccusi;

®  pewams 3a0a4u HA APUPMEMULECKVIO U 2eOMEMPULECKVIO NPOSPECCUIO.

e Pewams npocmule U CLONMCHBIE 3A0A4U PAZHBIX MUNOSG, A MAKNHCE 3A0a4l NOGLIUEHHOU MPYOHOCMU

®  UCNONBL308aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CLONCHBIX 3a0ay OJisl NOCMPOEHUs.
NOUCKOBOU CXeMblL U PEUleHUst 3A0a;

®  pasziuuame MoOenb MeKCma U MoOelb peuleHust 3a0a4il, KOHCMpYUupo8ams K 0OHOU MOOeIU peueHus
HECN0JCHOU 3a0a4u pasHble MOOeIU MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 06a cnocoba NoUcKa peuterust 3a0a4 (om mpedo8anus K yCio8uro u Om yCioeus
K mpehosanur);

®  MOO0enUpoBamsb paccylcoOeHus npu NOUCKe peuleHust 3a0ad ¢ NOMOWbIO epagh-cxemol;

®  guldenAMb IMANGL PEULEHUsL 3A0aUU U COOEPACAHUE KAHNCO020 IMANA,

®  yuemb 8blOUPAMb ONMUMALLHBLI MEMOO PeUerUs 3a0a4u U 0CO3HABAMb 8blOOP Memood,
paccmampugams pasiuinble Memoobl, HAX0OUMsb PA3HbLE PeUleHUs. 3a0aUU, eClu 603MONCHO;

®  AHATU3UPOBAMb 3aMPYOHEHUs NPU PEUleHUU 3a0ay;

®  GHINOJHAMb PA3IUYHBLE NPEOOPAZ0BAHUSL NPEOTONCEHHOU 3a0aYU, KOHCMPYUPOBAMb HOBblE 3A0aAYU
U3 OAHHOU, 8 MOM UYuUClie 0bpamHule;

®  UHMEPNPemuposamsd GbIMUCIUMEbHBLE PE3YIbIMAMblL 8 3a0aye, UCCIe008aAMb NOLYYEHHOE peuleHue
3a0ayu;

®  QHAIUBUPOBAMb BCEBOZMOIICHBIE CUMYAYUU B3AUMHO20 PACNOIONCEHUS 08YX 00BEKMO8 U USMEHEeHUe

UX Xapaxmepucmuxk npu cOBMEeCmHOM OBUIICEHUU (CKOPOCMb, 8peMsl, pAcCmosHuUe) Npu peulenul 3a0ay Ha
osudicenue 08yxX 00bEeKMo8 KaKk 8 0OHOM, MAK U 8 NPOMUBONOLONCHLIX HANPABIEHUSX,

®  uUCCredo8amy 6CeB03MOICHbBIE CUMYAYULU NPU PEUleHUU 3a0ay Ha 08UJICEHUe NO peKe,
paccmampugams pasuvle CUCMeMbl OMCYemd,

®  peuwams pasHOOOPA3HBIE 3A0AYU «HA YACMU,

®  pewams u 000CHOBLIBAMb C8OE peulenue 3a0al (8bl0esIMb MAMeMamuyecKyro 0OCHO8Y) Ha
HAX0JicOeHUe Yacmuy Yucia u 4ucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMbICa Opoou;

®  0co3Hasamv U O00BACHAMbL UOEHMUYHOCMb 3A0a4 PA3HLIX MUNO08, CEA3bI8AIOWUX MPU
geudUHbL (Ha pabomy, HA NOKYNKU, HA O08UJICEeHUe), 8bl0e/siMb MU BeIUUUHbL U OMHOULEHUS MeNHCOY
HUMU, NPUMEHSIMb UX NPU PeuleHUU 3a0ay, KOHCmMPYUpo8ams cOOCmMeeHHble 3a0ay YKA3aHHbIX MUNos;

®  grademv OCHOBHLIMU MEMOOAMU PEUleHUsl 3a0ad HA CMeCU, CRAABbl, KOHYEHMPAyuu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCILe, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNOb3YSL
pasHwvle cnocoowl;

®  pewams no2utecKue 3a0a4u pasHbIMU CHOCOOAMU, 8 MOM YUCe, C 08YMsl ONOKAMU U C MPeMs.
O10KaMU OAHHBIX C NOMOUBIO MAOIUY;
® peuiams 3a0a4u N0 KOMOUHAMOPUKE U MeopUl 8EPOSMHOCHIEN HA OCHOBE UCNONb308AHUSL U3VHUEHHBIX MEMO008
U 060CHOBbIBAMb peuleHUe;

®  pewams HeCL0NHCHbIE 3a0aUU NO MAMEMAMUYECKOU CIAMUCMuKe;

®  0grademb OCHOBHBIMU MEMOOAMU PEUEHUS CIOJCEMHbIX 3a0ay. apupmemuyeckul, areedpauieckuil,
nepebop 8apuanmos, 2eOMempuiecKull, epaguuecKuil, NPUMeHsIMb UX 8 HOBbIX NO CPAGHEHUIO C U3)HYEeHHbLMU
cumyayusx.

e Onepuposamb noHsmusMu: cmoibyamvle U Kpyeoebie OUAzpammvl, mabauybl OAHHbIX, CpeoHee
apugmemuueckoe, MeOUaHa, HauboIbUee U HAUMEHbUee 3HAYeHUs 8bIOOPKU, PA3ZMAX 6bIOOPKU, OUCHEPCUs U
CMaHOapmHoe OMKIOHEeHUe, CYYAHAS USMEHYUBOCTb

. usgnexamsv uHpopmayur, npedCmasieHHyo 8 mabauyax, Ha OUazpammax, epapurax;
®  cocmaensims mabauybl, CMPOUmMsd OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX;



®  onepuposameb NOHAMUAMU: HAKMOPUATL YUCIA, NEePEeCTNAHOBKU U COYEMAHUS, MPEY2OIbHUK
Tackana;

®  NpUMEHAMb NPABUNIO NPOU3EEOCHUS NPU PEULeHUU KOMOUHATNOPHBIX 34044,

®  onepuposamv NOHAMUAMU: CIAVHAUHBIL ONbIM, CAVHYAUHBLL 6bIOOP, UCHBIMAHUE, NEMEHMAPHOEe
cayuaiinoe codvimue (Ucxoo), Kiaccuieckoe OnpeoeieHue 6eposiImHOCIU CIYHauH020 cODbIMUsL, onepayuu Hao
CAYUAUHBIMU COOBIMUAMU,

®  NPedCcmasIams UHPOPMAYUIO C NOMOWBIO KPY208 Dilnepa;

®  pewamv 34044l HA 8LIYUCTEHUE 8EPOSIMHOCIU C NOOCYEMOM KOIUYECMEd 8APUAHINOE C NOMOUBIO
KOMOUHAMOPUKU.

2. Coneprxkanue yueOHOI0 mpeaMera

Anrebpa

Yucia

ParnmmonansHbIe uncia

MHoxecTBO panuoHanbHBIX uncen. CpaBHEHME palMOHANBHBIX uucen. JlectBus ¢
panroHaIbHBIMU yuciamMu. [IpeacTaBneHne panoHaIbHOTO YUCIIA IECATHUYHON APOOBIO.

HppauuroHanbHbIE YnciIa

[lonaTne wuppanMoOHanBPHOrO 4wMcia. Pacno3HaBaHue HppalMOHANBHBIX uyucen. Ilpumepsl
JoKa3aTesnbeTB B anredpe. MppaumonanbHocTh uuncna . Ilpumenenue B reomerpun. CpaBHeHHe
HUPPALMOHAIIBHBIX Yncel. MHOXKECTBO ACHCTBUTEIBHBIX YUCEIL.

ToxnecTBeHHbIE TPeoOpa3zoBaHUs

YucnoBble U OyKBEHHBIE BHIPAKCHHUS

BelpaxkxeHue ¢ nepeMeHHON. 3HaueHue BblpakeHHs. lloacTaHOBKa BBIpaXKEHHUN BMECTO
[IEPEMEHHBIX.

[lensie BeIpaxeHUs

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM M ee cBoiicTBa. IIpeoOpa3oBaHus BBIpaKEHHIH,
COJIepIKAIIMX CTEIEHU C HATyPAJIbHBIM II0OKA3aTEIIEM.

OpHowieH, MHOrowIeH. JlelicTBUs C OJHOWIEHaMHU M MHOTOWIEHAaMH (CIOKEHUE, BHIYMTAHUE,
YMHOEHHE). POPMYIIbl COKPALIEHHOTO YMHOKEHHU: pa3HOCTb KBAaPaTOB, KBaApaT CYMMbI U PA3HOCTH.
PaznoxeHne MHOTOYJICHAa Ha MHOXHTEIM: BBIHECEHHE OOILEro MHOMKHUTENS 3a CKOOKH, IpyNIHpPOBKA,
npuMeHeHne (GOopMyIl COKpAIIEHHOTO YMHOXKeHUs. KBagpaTHBIN TpexdsieH, pa3ioKeHHue KBaJIpaTHOTO
TpeX4JICeHAa HA MHOKUTEIIN.

JpoOHo-pannoHaibHbIe BEIPAKECHUS

Crenenb ¢ nenbiM nokaszareneM. [IpeoOpazoBanue IpoOHO-TMHEWHBIX BBIPAKEHUIL: CIIOKEHHE,
YMHOXXEHHUE, neneHue. AnreOpandeckas ApoOb. JlomycTuMble 3HaueHHs] TEPEMEHHBIX B JIPOOHO-
panMoHanbHBIX BbIpakeHusX. CokpamieHue anreOpandeckux apobOeii. IlpuBeneHue anreGpandeckux
napoOeit k obmemy 3HameHaTento. JleiicTBust ¢ anreOpandeckuMu ApoOsSMU: CIOKEHUE, BBIYUTAHUE,
YMHOKECHHE, IEJICHUE, BO3BEICHUE B CTCIICHbD.

[TpeoOpa3oBaHue BBIPAKEHUN, COACPIKALMX 3HAK MOIYJIS.

KBanpaTHble KOpHU

Apudmernueckuil  KBagpaTHBIH KopeHb. IlpeoOpa3oBanue BBIpaKEHH, COJEpIKAIIUX
KBaJpaTHbIC KOPHHU: YMHOXCHHUE, JIEJICHUE, BBIHECCHUE MHOXUTENS M3-II0J 3HAaKa KOPHs, BHECCHME
MHOXKUTEJS 110J] 3HAK KOPHSL.

YpaBHEHHUs U HEPABEHCTBA

PaBencTBa

YucnoBoe paBeHCTBO. CBOMCTBA YNCIOBBIX PaBEHCTB. PAaBEHCTBO ¢ IEpPEMEHHOM.

YpaBHEeHUA

IlonsiTe ypaBHEHUs U KOpHSA ypaBHEeHMs. [IpencraBieHre 0 paBHOCHIBHOCTH YPAaBHEHUI.
O6nacTp ornpeneneHus ypaBHeHus (0071acTh JONMYCTUMBIX 3HAYCHUH IEPEMEHHOMN).



JInneliHOE ypaBHEHHE U €TI0 KOPHHU

Pemenune nuHelHbIX ypaBHEHM. JInHeliHOoe ypaBHeHue ¢ napameTrpoM. KomnuecTBo KopHen
JIMHEWHOT 0 ypaBHEHUs. Penienue IMHEMHBIX YPaBHEHUM C IapaMeTPOM.

KBaznpaTHO€ ypaBHEHUE U €0 KOPHU

KBanpaTtHble ypaBHeHus. HemosnHsle KBajgpaTHblEe ypaBHEHMs. [IMCKPUMHHAHT KBaJpaTHOIO
ypaBHeHus. @opmyna kopHeil kBagpaTHoro ypaBHeHus. Teopema Buera. Teopema, oOpaTHast Teopeme
Buera. Pemenue KBaapaTHBIX YypaBHEHHI:MCIIONb30BaHHE (OPMYJIBl JUIsl HAXOXKICHHS KOpPHEH,
rpadUUecKuii METOJ PpELICHHUS, pa3loKEeHWEe Ha MHOXKHUTEIH, MOJA00p KOpHEH ¢ HCIOJIb30BaHUEM
TeopeMbl Buera. KonnuecTBo kopHEl KBaJpaTHOrO YpaBHEHHS B 3aBUCUMOCTHU OT €r0 JUCKPUMHMHAHTA.
bukBagpaTHele ypaBHEHUs. YpaBHEHHUS, CBOJAUMBIE K JIMHEHHBIM W KBaJpaTHbIM. KBanpaTHble
YPaBHEHUS C TapaMETPOM.

JpoOHo-pannoHaIbHbIe YpaBHEHHS

Pemenne mnpocTedmmx ApoOHO-IMHEHHBIX YypaBHEeHWH. Perienue apoOHO-palMOHAIBHBIX
YPaBHEHUN.

MeToapl pemieHus YpaBHEHUH: METOJbl PaBHOCWIBHBIX NPE0Opa3oBaHHM, METOA 3aMEHBI
nepeMeHHO, rpadudeckuii Mmeto. VMcnonb30Banue cBOMCTB (yHKIMN NPU pEIICeHUH YPaBHEHUH.

IIpocreiine uppalOHAIbHbIE YPABHEHUS BUJA.

YpaBHeHUs BUIA. Y PaBHEHHUs B LICIIBIX YUCTIAX.

Cucremsbl ypaBHEHUN

YpaBHeHUE C AByMs IIepeMEHHbIMU. JIMHEITHOE YypaBHEHME C ABYMs IepeMeHHbIMU. [Ipsmas kak
rpaduyueckas HHTEpIpEeTaus JIHHEHHOTO YpaBHEHUs C ABYMS IIEPEMEHHBIMU.

ITonsiTe cucTteMbl ypaBHEeHMI. Pellienre cucteMsl ypaBHEHUN.

MeToap! peneHus CUCTEM JIMHEHHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMH: TpapruecKuii MeTox,
METOJ, CJIOKEHUS, METOJI ITOJACTAHOBKHU.

CucreMpl TMHEVHBIX YPAaBHEHUH C TapaMETPOM.

Hepasencrtsa

UucnoBele HepaBeHcTBa. (CBOICTBa YHCIOBBIX HepaBeHCTB. IIpoBepka crpaBenauBOCTH
HEPaBEHCTB IIPU 3a1aHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. Ctporume u HecTporue HepaBeHCTBa. OOnacTb omnpeaeneHHs
HEepaBeHCTBa (00JIACTh TOMYCTUMBIX 3HAUCHHUH MTEPEMEHHOM).

PeieHne TMHENHBIX HEPABEHCTB.

KBanpaTHOEe HepaBEHCTBO M €ro peuieHus. PelieHne kBajpaTHbIX HEPABEHCTB: UCIIOJIb30BAHUE
CBOWCTB W rpaduka KBaApaTUYHOW (PYHKIMH, METOJX HMHTEPBAJOB. 3alMCh pEIICHUS KBaJIpaTHOTO
HEPaBEHCTBA.

Pemienue nespix U 1poOHO-pAIMOHAIBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEeHCTB C OJHOM IEepeMEHHON. PelieHuWe CcUCTEM HEPABEHCTB C OAHOM
NEPEMEHHOMN: JTMHEWHBIX, KBaApaTHBIX. M300pakeHHe pelIeHusi CUCTEMbl HEPaBEHCTB HA YHCIOBOM
MPSIMOM. 3aIUCh PELLIEHUSI CUCTEMbI HEPABEHCTB.

OyHKIMU

[Tonsatue QpyHKIUN

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTU. DOPMHUpPOBAHME NPEACTABICHUN O METAIPEIMETHOM
MOHATUN «KOOPAUHATHI». CrocoObl 3amaHus (QyHKIMA: aHATUTUYECKHH, rpaduyeckuii, TaOINIHbIH.
I'padux dpyaxum. [Ipumeps! QyHKIMIA, MOTydyaeMbIX B MIPOIIECCE UCCIEAOBAHUS PA3IUYHBIX PEaTbHBIX
MPOIIECCOB M peIIeHUs 3a1a4. 3HaueHue PyHKUuU B Touke. CBoWcTBa (PYHKIUN: 00IAaCTh ONpEeICHUs,
MHOKECTBO 3HAUEHWI, HYJIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEUETHOCTH, MPOMEKYTKH
BO3pacTaHus W yObIBaHHs, HauOoJbIllee M HauMEHbIIee 3HaueHHs. MccrnemoBanue (yHKIMU 1O ee
rpaduky.

[IpencraBieHue 06 aCHMITOTAX.

HenpepsiBHOCT PyHKIINH. KycOuHO 3a1aHHBIE QYHKIUU.

Jluneiinas QyHKUIUSA



CpoiictBa u rpaduk JMHEHHOW (YHKIMU. YTIOBOW Kod(hUIMEHT mnpsMoil. PacnonoxeHnue
rpaduka JIMHEHHON (YHKIMH B 3aBHCHMOCTH OT €€ yIJIOBOro Kod(@uIMeHTa u cBOOOIHOTO YieHa.
Haxoxnenne kKodQQUIUEHTOB JHMHEHHOW (YHKIMU MO 3aJaHHBIM YCIOBHUSAM: HMPOXOXKIACHUE HPSIMOM
yepe3 JBE TOYKM C 33JaHHBIMH KOOpIMHATaMH, MPOXOXJECHUE MPSMON dYepe3 JaHHYI0 TOUYKYy H
NapajuIeIbHON JTaHHOU MIPSIMOM.

KBanpartuunas ¢pyHKIus

CgoiicTBa u rpaduk kBaapatuyHoi (GyHKIMK (mapadona). I[loctpoenue rpaduka KBagpaTHUHON
¢yHkuun 1o ToukaM. HaxoxaeHue HysneW KBaIpaTWYHOM (QYHKUIMH, MHOXKECTBA 3HAUCHHH,
MIPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OOparHast IpONOPLUUOHATBHOCTD

CoiictBa ¢pynkuuu . ['unepbona.

I'paduxu pynkiuii. [IpeobpazoBanue rpaduka GyHKIMH 11 TOCTPOCHUS TPaPUKOB (DyHKITHIA
BUIA .

I'paduxu Gynkumii , ,, .

[TocnenoBaTeabHOCTH U IPOTPECCHH

Yucnosass mocien0BaTenbHOCTh. [IprMepbl 4HMCIIOBBIX IOCIENOBATENbHOCTEW. beckoHeuHbIe
MOCJIeI0BaTeIbHOCTH. ApupMeTHYecKasi MPOrpeccHst U ee CBOMCTBa. ['eomerpuueckasl Mporpeccus.
®opmyiia o0IIEro WieHa U CyMMBI N TIEPBHIX WICHOB apH(PMETHUECKOI 1 TeOMETPUUECKOI MpOrpeccuii.
Cxopsasicsi reoMeTprudecKast Iporpeccus.

Pemntenue TekcTOBBIX 3a1a4

3amaun Ha Bce apupMeTHYECKUE JecTBUS

Pemenne TeKCTOBBIX 3amau apudmerwueckuM crocoOom. Hcmonb3oBaHue TaONHUIl, CXEM,
yepTekel, Pyrux CpeacTB MPeICTaBICHHs JaHHBIX IPU PEIICHUH 3a/1a4H.

3amaun Ha JBUOKEHUE, pabOTy U MOKYIIKU

AHanu3 BO3MOXHBIX CHTyallMi B3aMMHOTO pAcCIOJIOKEHHsI OOBEKTOB TNPH HUX JABMKEHHH,
COOTHOILIEHUS] 0O0BEMOB BBINOJIHAEMBIX pabOT MPH COBMECTHOU padoTe.

3amaun Ha 4acTH, JOJH, IPOLICHTHI

Pemenne 3amay Ha HaxoXJEHHE YacTW YMCIa M YHCIa 1O €ro 4yacTu. PemieHue 3amad Ha
MPOIEHTHI U 1oyu. [IpuMenenre mponopiuii Npy perieHny 3a1ad.

Jlornueckue 3anaun

Pemenue noruueckux 3agad. Pemenne 1oruyeckux 3a1a4 ¢ MoMoILbio rpados, Ta0IuiI.

OCHOBHBIE METO/IbI PEILICHHSI TEKCTOBBIX 3a7a4: apu(pMETUIECKHIA, anredpandeckuii, mepedop
BapuaHTOB. [lepBUYHBIC MpEACTaBICHUS O IPYTUX METOJaX pEleHHs 3anad (reOMETPHYECKUE H
rpaduuecKrue METO/bI).

CraTtucTHKa M TEOPHsI BEPOSATHOCTEH

CratucTuka

TabnuyHoe W rpaduueckoe MpPeACTaBICHHE TaHHBIX, CTOJIOYAThle W KPYTOBbIE TUATrPAMMBI,
rpaduKy, TpPUMEHEHHE IuarpaMM M TpauKOB A ONMMCAHHUS 3aBUCUMOCTEH pealbHbIX BEIHYWH,
u3BieueHne uHpopmaruu u3 Tabnui, AuarpamMM U TpadukoB. OmnucarenbHble CTaTUCTUYECKHE
MoKa3aTeal YHCIOBBIX HAaOOpOB: cpefHee apupMeTHyeckoe, MeAuaHa, HauboJipllee M HAaUMEHbIIEe
3Ha4YeHUs1. Mepbl pacCeUBaHus: pa3Max, JUCIIEPCUsl M CTAaHIAPTHOE OTKIIOHEHHE.

CnyuaiiHas HM3MEHUYMBOCTh. VI3MEHUMBOCTH TIpM HU3MepeHUsX. Pemaromme mpaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEJINYMHAX.

Cnyuaiiabie cOOBITHS

CrnyuvaiiHple ONBITBI  (IKCIEPUMEHTHI), DJIEMEHTapHbIE CIy4yailHble COOBITHA  (MCXOJBI).
BepositHocT  snemeHTapHBIX  coObITUi.  COOBITHMSI B CIIy4allHBIX  OKCIIEPUMEHTaX H
ONaronpuATCTBYIOIINE 3JEMEHTapHble COOBITHS. BeposTHOCTH ciydaliHBIX COOBITHI. OmNBITH ¢
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMH ~ coObITHAMHU. Kiaccmueckue BEpOSTHOCTHBIE OIBITHI  C
UCTOJBb30BaHUEM MOHET, KyOukoB. IIpencraBieHue coOBITHI € MOMOUIbIO JIuarpamMMm OJiepa.
[TpoTuBOMONOXKHBIE COOBITHS, OOBEAMHEHHE U TIepecedeHue coObITuil. [IpaBmiio  cloxXeHHs
BeposaTHocTel. Ciryualinelil BbIOOD. [IpencraBnenue skcriepumMenTa B BUie AepeBa. HezaBucumele



COOBITHSA. YMHOXEHHE BEPOATHOCTEH HE3aBUCHUMBIX cOObITHH. IlocnmemoBarenbHblE HE3aBUCHUMEIC
ucnbITanus. [IpeacraBienne 0 HE3aBUCUMBIX COOBITHSX B JKU3HHU.

DneMeHTHl KOMOMHATOPUKU

[IpaBuno yMHOKEHHsI, NEepecTaHOBKH, (pakropuan uucia. CoyeTaHus M YHCIO COYECTAHHUM.
®opmyna uncna coyeranuil. TpeyronpHuk Ilackansg. OneITel ¢ OONBUIMM YHCIOM PaBHOBO3MOXKHBIX
3JIEMEHTAPHBIX COOBITHI. BpIuMCIeHHEe BEpPOATHOCTEH B OIBITaX C NMPUMEHEHHEM KOMOMHATOPHBIX
¢dopmyn. Ucnbitanus bepHymnu. Yemex u Heyaaya. BeposSTHOCTH COOBITHII B CepUU HUCHBITAHUN
bepuymu.

CrnyuaiiHble BEJTMUNHBI

3HAKOMCTBO CO CJIy4alHbIMHM BEIMUYMHAMHU Ha IPUMEpPAX KOHEUHBIX JUCKPETHBIX CIIydalHBIX
BenuuuH. Pacnpenenenue BeposiTHOCcTe. Maremarnueckoe oxuaanue. CBONCTBa MaTeMaTHUYECKOTO
oxunanusi. [lorsiTme o 3akoHe OonbmUX yucen. M3mepenue BeposTHOcTel. [IpuMeHeHue 3aKoHa
OONBLIMX YHMCET B COLMUOJOTMM, CTPAaXOBAaHHM, B 3/JPaBOOXPAHEHUH, oOecredueHUuH Oe30MacHOCTH
HACEJICHUS B YPE3BbIYaHBIX CUTyaLUsX.



3:reMaTquCKOGHHaHHpOBaHHe
C YKa3zaHMEM KoJIn4YeCTBa YaC0B, OTBOAUMBIX HAa OCBOCHHUE Ka)l(I[Oﬁ TEMbI

7 Knacc
Koa-
BO
No Hassanwue paznena YacoB Ha3Banue Tembl Ko-
n/n BO
qaCcoOB
1. | IloBTOpEHNUE. 5 5
Bolpaskenus 6
[TpeoOpa3oBanme BEIpAKEHUH 5
KontposnbHast pabota Nel 1
YpaBHEHMS ¢ OIHOM IEPEMEHHOU 6
XapaKTEPUCTUKHU 4
2. | BolpaskeHus, TOXAECTBA, ypaBHEHUS 23 | KontposbHas paboTta Ne2 1
DyHKIIUHN UX rpaduKu 6
Jluneiinas yHKIUSA 8
3. | DyHKIMH 15 | KonTposbsHas pabora Ne3 1
CreneHb U ee CBOMCTBA 6
OpnHOwIeHBI 7
4. | Crenens ¢ HaTypanbHbIM nokazateneM | 14 | KontposbsHas pabora Ned 1
CyMMa 1 pa3HOCTh MHOTOWJICHOB 6
IIpousBeneHye OqHOUIEHA U MHOTOWIEeHa| 7
KontponbHast pabota Ne5 1
[IpousBeseHHE MHOTOUJIEHOB 6
5. | MHOrouseHsl 21 |KontponbHas pabota Ne6 1
KBanpar cyMMBbl ¥ KBaIpaT pa3sHOCTH 6
Pasnocts kBagparoB. CymMmma u pa3HOCTb
KyOOB. 8
KonTponpHast pabota N7 1
[IpeobpazoBaHue ETIBIX BEIPAKECHUIN 6
6. | Dopmyiiel cokpaniénHoro ymHokeHnus | 22 | KonrposbHas pabora Ne8 1
JIuneliHble ypaBHEHHUs C IBYMs
NEPEMEHHBIMH U MX CHCTEMBI 6
PeuieHue cucTeM JIMHEHWHBIX YPaBHEHUH 10
7. | CucreMbl JUHENHBIX YPABHEHUM 17 | KontponbHas padota Ne§ 1
[ToBTOpEHHNE 18
8. | IloBTOpEHHE. 19 |HWroroBas KOHTpoJbHas paboTa 1
Pezeps. 4 4
Hroro
140 140




8 kaacce

1 | PammonansHbIe 1pobu 31
2 [ KBagpatHble KopHU 26
3 | KBagpaTHble ypaBHEHUs 31
4 | HepaBenctna 22
5 [Crenens ¢ nenbiM nokazaresneM. IJIEMEHTbl CTATUCTUKH 16
6 | [loBTOpenue 14
Hroro 140
9 kJacc
1. | KBagpatnunasi hyHKIHUS 30
2. | YpaBHeHus n HepaBeHCTBA ¢ OJTHOW IEPEMEHHOM 14
3. | YpaBHeHUs 1 HEPABEHCTBA C ABYMS IEPEMEHHBIMU 18
4. | Apubmernyeckasi U TeOMETPHUECKAs IPOTPECCHH 18
5. [DnemenTb KOMOMHATOPHKY U TEOPUU BEPOSITHOCTEH 15
6. | [loBTOopenue 41
Hroro 136
BCEI'O 416







