Paboyass mporpamma mno anceope (0a30BbIii ypPOBeHb) ImpeIMeTHass 00/1acTh
«MaremaTuka u uHpOpPMATHMKA» COCTaBlieHa B COOTBeTCTBUM C DenepabHbIM
rOCYyJapCTBEHHBIM  00pa30oBaTelIbHBIM  CTAHAAPTOM  OCHOBHOTO  00mIEro  0Opa3oBaHUA
(ymeeporcoen npuxazom Munobpuayku om 17 oexabps 2010 2. Ne 1897 ¢ uzmenenusimu om
31.12.2015 200a Nel577), IlpumepHoii 00Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus (npomoxon om 8 anpens 2015 2. Ne 1/15) u na ocHoBe KoHnenmuu ayxXxoBHO-
HPABCTBCHHOT'O PAa3BUTHUS M BOCITUTAHUS JTUIHOCTH, TPOrPaMMbl (DOPMHUPOBAHUS YHUBEPCATBHBIX
yaeOnbIx nevicteuii (Y'Y /) u tpedoBanuii k pesyabraram ocsoeHust OOIT OO0 MBOY I'mmHazus
Neo 46 ropona Kuposa.

HopmaTtuBHble ToKyMeHTBI, 0OecriednBaroniye pa3paboTky pabodeil mporpamMmsi:

* Oenepanbubiit 3akoH PO «O06 oOpazoBanuu B Poccuiickoii Demepariimy

* denepanpHBI rOCyJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT OCHOBHOIO 00I1IEr0 00pa30BaHus
(ITpukxaz MunucrepcTBa oOpazoBanus u Hayku P® ot 17 nexabps 2010 r. Ne 1897 «O6
yrBepxkaeHun denepanbHOro TrocyJapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHIApPTa OCHOBHOIO
ob1ero oopazoBanus» ¢ u3MeHenusiMu ot 31.12.2015 r. Nel1577);

* OenepanbHbIi IEpeueHb peKOMEHA0BaHHbIX yueOHuKOB (IIpruka3 MunucrepcTBa o6pazoBanus
u Hayku P® ot 31 mapra 2014 r. Ne 253 «O06 yTBepxkaeHun (enepaibHOro nepeuHs yueOHUKOB,
PEKOMEHIYeMbIX K HCIIOJIb30BAHMIO TIPU  peallu3allid HUMEIOIIMX  TOCYIapCTBEHHYIO
aKKpeIUTAIMIO 00pa30BaTeNbHBIX MPOrPaMM HA4YaIbHOTO 00IIETr0, OCHOBHOTO OOIIETO, CPETHEr0
obmero oopazoBanus» ¢ u3MeHeHus MU oT 08.06.2015 Ne 576).

CopepxarenpHasi 4acTh MIPOrPaMMbI  COOTBETCTBYeT DyHmIaMeHTaIbHOMY  SIPY
coJziepkanus o0uiero oopazosanus, [IpumepHoi mporpamme 1o y4eOHbIM MpeaMeTaM. MaTteMaruka.
5-9 xnaccel. — M.: TIpocsemenne, 2011.

B mporpamme otpaxkensl TpeboBanus OI'OC OOO k pe3ynbTaTaM OCBOEHUS OCHOBHOM
00pa30BaTebHON MPOTrPaMMBI, KOTOPBIE MOT'YT OBITh PEaTN30BaHBI TPH U3YICHHH MATEMATHKH.

CogepxarenpHasi 4aCTh IPOrpaMMbl COOTBETCTBYeT DyHIAaMEHTAILHOMY SIIPY COAEpKAHUS
obmiero oOpa3zoBaHus, IPUMEPHOU MPOTpaMMe TI0 MaTeMaTrKe s 5-9 kiraccoB (OCHOBHOE 001IIee
o0Opa3oBaHue) U aBTOPCKOM Mporpamme 1o mMarematruke ajs 5-9 kiacco (aBTopsl A.I'. Mep3msk,
B.b. Iononckuit, M.C. SAxup u ap...).

Pabouas nmporpamma coctapnena B pamkax YMK «Anre6pa — 7,8,9»: A.I'. Mepansk, B.b.

[Tonouckuit, M.C. Sxup u ap...M. :Benrtana-I'pad..
Coenacno yueonomy naany MBOY Fimnaszua Ne 46 e. Kupoea na usyuenue npeomema «aneeopay
8 7 knacce omeooumcsi 4 uaca 6 neoenio, 136 uacog 6 200, 6 8 kracce omeooumcs 4 uaca 6 neoerio,
136 uacoe 6 200, 6 9 knacce omeooumcs 4 yaca 6 neoenro, 136 uacos 6 200.
Bcezo 408 uacos na yposenv obyuenus.

HJ'IaHl/IpyeMble pPeE3yJabTaThbl

W3yueHne MaTeMaTUKy MO TaHHOM porpaMMme CrocoOCTBYET (POPMUPOBAHHUIO Y yHaITUXCS
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PEe3yJIbTaTOB OOYYEHHUS, COOTBETCTBYIOIIUX Tpe-
00BaHUSM (eiepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa OCHOBHOIO OOIIEro
o0Opa3zoBaHus.

JInuHOCTHBIE pe3yabTaThl:

JInuHOCTHBIE pe3yabTaThl:

1) BocmuTaHUE POCCUHCKON TIpa)IaHCKOW MJIEHTUYHOCTH: NATPUOTH3MA, YBAXKEHUS K
OtedecTBy, MPOLUIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccun; ocozHanne cBoei
STHUYECKON MPHUHAJICKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJbTYpbl CBOETO HApOJa, CBOETO
Kpasi, OCHOB KyJIbTYpHOIO Haclequss HapoioB Poccum M 4eloBEUECTBAa; YCBOEHHE
TYMaHUCTUYECKHUX, IEMOKPATUYECKUX U TPAJAULHUOHHBIX IEHHOCTEH MHOTOHAIMOHAIHHOIO
poccHiickoro o0IecTBa; BOCIUTaHUE YyBCTBA OTBETCTBEHHOCTH M JI0Jra nepes PoauHoi;

2) ¢opmMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH,
00yYaromuxcst K CaMOpa3BUTUIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K OOYUEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHUIO JajbHEHIIed WHIWBUIyaIbHOU



TpaeKTOpUHU 00pazoBaHMs Ha 6a3e OPUEHTHUPOBKHU B MHpe Tpodeccuii 1 mpodeccHoHaIbHBIX
NPEANOYTEHUH, ¢ y4eTOM YCTOWYMBBIX IO3HABaTENbHBIX MHTEPECOB, a TAaKXKe HAa OCHOBE
(bopMHpOBaHUS YBRKUTEIBHOTO OTHOIICHHS K TPY/Y, PA3BUTHSI OTIBITA YYAaCTHUS B COITUAIEHO
3HAYUMOM TPYE;

3) bopMupoBaHHE IIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH M OOLIECTBEHHOM IPAKTHKH, YYHUTBIBAIOLIETO COLMAIBHOE, KYJIbTYpPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOT'O MHPa;

4) (gopmupoBaHHE OCO3HAHHOI'O, YBaXXUTEIBHOTO U JOOPOXKENIATEIBHOTO OTHOLIEHUS K
JIPYyroMy 4eloBEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpPE, S3BIKY, BEpe, I'PakJaHCKON
HO3ULIMH, K UCTOPHUH, KYJIBTYPE, PEIUTUH, TPAIULIUAM, sI3bIKaM, LIEHHOCTAM HapooB Poccun
¥ HapOJ0B MHUpPA; FTOTOBHOCTH M CHOCOOHOCTH BECTH JUAJIOT C IPYTMMHU JIFOJIbMH U IOCTUTaTh
B HEM B3aMMOIIOHUMAaHMS;

5) ocBOEHHE COIMATBHBIX HOPM, MPaBUJI MOBEJACHUSA, poJiel U (OpM COLMAIbHON KHU3HH B
rpynnax M cooOIlecTBax, BKJIIOYas B3pOCIble M COLMAIbHBIE COOOIIECTBA; ydyacTHE B
IIKOJIHHOM CaMOYIPaBJICHUH 1 OOIECTBEHHOM JKU3HU B IPeJieax BO3PACTHBIX KOMITETCHIIUH
C YYE€TOM PETHOHANIBHBIX, 3THOKYJIBTYPHBIX, COLIMAIIBHBIX U SKOHOMHUYECKUX OCOOCHHOCTEH;
6) pa3BUTHE MOPAILHOTO CO3HAHMS U KOMIIETEHTHOCTH B PEIICHUH MOPAJIBHBIX MPOOJIEeM Ha
OCHOBE JIMYHOCTHOrO BbIOOpa, (hOpMUpPOBaHHE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOI'O
MOBEJICHHS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHBIM ITOCTYIIKAM;

7) dbopMHpoBaHHE KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B OOLIEHWU U COTPYAHUYECTBE CO
CBEpCTHHKAMH, JETBMH CTaplmiero M MIIJIIET0 BO3PacTa, B3pPOCIBIMH B IIpOIECCEe
0o0pa3oBaTeNbHON, OOLIECTBEHHO IOJE3HOM, y4eOHO-MCCIIE0BATEIbCKOM, TBOPYECKOH U
JPYTUX BUJIOB JACATEIBHOCTH;

8) dopmHpoBaHHE LIEHHOCTH 37J0pPOBOr0 M 0€30macHOro o0pasa JKU3HHU; YCBOEHHE MpaBUIl
WH/IMBUIYAJILHOTO W KOJUIEKTUBHOTO O€30MIaCHOTO TIOBEJCHUS B YPE3BBIYAWHBIX CHTYALIUsX,
YIPOXKAIOIIUX KU3HU U 3A0POBBIO JII0JIEH, TPABUJI TOBEIEHUS HAa TPAHCIIOPTE U HA JOPOrax;
9) dopmupoBaHHE OCHOB HKOJIOTHYECKOH KYyJIbTYPBHI, COOTBETCTBYIOUICH COBPEMEHHOMY
YPOBHIO 3KOJIOTHUECKOTO MBIIIJICHUS, Pa3BUTHE OIBITA HKOJOTMUYECKH OPUEHTHPOBAHHOMN
pedIIeKCUBHO-0IIEHOYHON M MPAKTHYECKON ACATEIBHOCTU B )KU3HEHHBIX CUTYAIIHSIX;

10) oco3HaHue 3HAYEHUs CEMbU B KHM3HHM UeJOBeKa M OOILIECTBA, NPUHATHE LIEHHOCTH
CEMEHHOM KU3HU, YBAKHUTEIHHOE U 3a00TJIIMBOE OTHOIICHHUE K YWIEHAM CBOEH CEMbH;

11) pa3BUTHE SCTETHYECKOIO CO3HAHMS 4Yepe3 OCBOEHHE XYH0KECTBEHHOIO HaCIEaHs
HapooB Poccun n Mupa, TBOPUECKOi IEATETFHOCTH 3CTETHYECKOTO XapaKTepa.

MertanpeameTHbie:

1) yMeHHEe caMOCTOSITENIHHO OMPEAEIATh eI CBOEro 00yueHus, CTaBUTh U (POPMYIHUPOBATH
JUTsi ceOsl HOBBIC 3a/1aYd B ydeOe W IMO3HABATEIBHOW JESITeITLHOCTH, Pa3BUBATh MOTHBBHI U
WHTEPECHl CBOEH MO3HABATENHLHOU EATENbHOCTH;

2) yMEHHE CaMOCTOSTENIbHO IUTAHHPOBATh WyTH JOCTYDIKCHHS IIeJield, B TOM YHCIIe
anbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Haubonee >PQPEKTUBHBIE CIOCOOBI pPEIICHUs
y4eOHBIX ¥ I03HABATEIHHBIX 33/1a4;

3) yMeHue COOTHOCHTHh CBOM IEHCTBHS C TUIAHUPYEMBIMH PE3yIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOCH JEATSILHOCTH B TIPOIECCE JOCTHIKEHUS PE3YJIbTaTa, ONPEeNSITh CIIOCOOBI
NEHCTBHUI B paMKax MPeIOKEHHBIX YCIOBHA U TpeOOBaHUIA, KOPPEKTHPOBATH CBOU ACHCTBUS
B COOTBETCTBUHM C U3MEHSIOIIEHCS CUTYaIUEH;

4) yMeHHE OIEHUBATh MPABWIBHOCTh BBHIMIOTHEHHsS Yy4eOHOW 3a7aud, COOCTBEHHBIE
BO3MOYXHOCTH €€ PEIIICHUS;

5) BnasieHne OCHOBaMHU CaMOKOHTPOJIsl, CAMOOIICHKH, TPUHATHS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yue€OHOMN U MO3HABATEIbHON JESATENIbHOCTH;

6) yMeHuEe OmpeleNsTh MOHSATHS, CcO37aBaTh OOOOIIEHHUS, YCTaHABIMUBATH AHAJIOTHH,
KJIaCCHU(UITUPOBATh, CAMOCTOSITCIBHO  BBIOMPATh  OCHOBAaHUS W KPUTEPHH  JUIA
KJIacCU(UKAILIMK, yCTaHABIMBATh MPHUYUHHO-CIEICTBEHHBIE CBSI3HU, CTPOUTH JIOTUYECKOE



paccyxeHue, yMO3aK/IloueHHe (MHIYKTHBHOE, JACIYKTHBHOE W MO AHAJIOTHH) U JIeNaTh
BBIBO/IBI,
7) yMeHue co3/1aBaTh, IPUMEHSITh U MPE0OPa30BbIBATH 3HAKH M CUMBOJIBI, MOJICITH U CXEMBI
JUIs pelleHns: y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;
8) CMBICTIOBOE YTCHUE;
9) yMeHue OpraHu3oBBIBaTh yYEOHOE COTPYIHHUYECTBO U COBMECTHYIO AEATENBHOCTH C
yYUTENEM W CBEPCTHHKAMHU; paboTaTh WHAMBUAYAJbHO M B TPYIE: HAXOIUTh oOriee
peleHne U pa3periaTh KOH(MIMKTHI HA OCHOBE COTJIACOBaHMs MO3MLMN U y4eTa MHTEPECOB;
(dbopMynHupoBaTh, APryMEHTUPOBATh U OTCTAMBATh CBOE MHEHHUE;
10) ymeHHe OCO3HaHHO MCIIOJIb30BaTh PEYEBbIE CPEJICTBA B COOTBETCTBMM C 3ajayeit
KOMMYHHKAIIMH /7151 BRIPQKEHHUSI CBOMX YYBCTB, MBICIICH U MOTPEOHOCTEN; MIaHUPOBAHUS U
PETYJIALIN CBOEH EATEIBHOCTH; BJIaJJCHUE YCTHON U MMCBMEHHOHN pe4bl0, MOHOJOTUYECKON
KOHTEKCTHOM PEUbloO;
11) dopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B OOJAaCTH  MCIIOJIb30BaHMS
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (nanee MKT — koMneTeHnnn); pa3Burue
MOTHBAllUM K OBJIAJCHUIO KYyJIbTYpOM AKTUBHOIO IOJb30BaHMUS CIOBAPSIMU M IPYTHMMHU
MIOMCKOBBIMU CUCTEMAMHU;
12) dopmupoBaHue U pa3BUTHE HKOJOTMUECKOTO MBIIIJICHUS, YMEHHUE NPUMEHATh €ro B
[I03HABATEJIbHON, KOMMYHHMKaTHUBHOW, COLUAIbHOW NPAKTHUKE U NpodecCHOHATbHOU
OpUEHTALINH.

PerynstusHbie YY ]|

B npouecce gopmMupoBaHusi ¥ pa3sBUTHSA PeryJATUBHBIX Y'Y/l Ha ypOBHe OCHOBHOI0 001ero

o0pa3oBaHus y yuyamuxcs 0Oyaetr copMHpPOBaHO:

e VYMeHHE CaMOCTOSAITEJbHO ONpeAeJsiTh LeJM O0ydeHus, CTaBUThb U (POPMYJIUPOBATH
HOBBIE 33J1a4d B yueOe U 03HaBaTEeIbHOM JesTeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI
CBOEH II03HABATEJILHON JESATEIBHOCTH.

e VYMEHHE CAMOCTOSITEJbHO ILUIAHUPOBATH IIYyTHM JOCTWKEHMS LEJIEH, B TOM 4YHCIIE
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpaTh Hambosiee 3(P(PEKTUBHBIE CIIOCOOBI pPEUICHUs
y4eOHBIX U IM03HABaTEIbHBIX 33/1a4.

e VYMEHHE COOTHOCHTH CBOU ACHCTBUA C IUIAHUPYEMBIMHU pPE3yJIbTaTaMH, OCYLUECTBJIATH
KOHTPOJIb CBOeil [eAITeJIbHOCTH B IPOLECCE JOCTHKEHUS pPE3yJbTara, ONPENENsITh
crocoObl AEUCTBUI B paMKax MpeAsIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTHPOBATH
CBOM JICMCTBUSA B COOTBETCTBUH C U3MEHSIOIIEHCS CUTyalueH.

e VYMeHHE OLEHMBATh IIPABUIBHOCTH BBIOJHEHUS Y4eOHOM 3amauM, COOCTBEHHBIE
BO3MOKHOCTH €€ PELICHUS.

e BilanreHne OCHOBaMM  CAMOKOHTPOJIA, CAMOOLEHKHM, TIPUHATHS PpEIICHUNA U
OCYIIIECTBJIEHUSI OCO3HAHHOTO BhIOOpa B Y4eOHOI U 1M03HAaBaTEIbHOM.

ITo3znaBartenbHbIE YY [

e B npouecce ¢opmupoBaHusi M Ppa3BUTHs IO3HaBaTeJbHbIX YY/l Ha ypoBHe
OCHOBHOTO 00111ero o0pa3oBanus y yyammxcsi Oyaer cpopmupoBaHo:

e VYMeHHe ompeneJsiTb NMOHATHS, CO37aBaTh OOOOIIEHHUS, YCTAHABJIMBATh AHAIOIHWHU,
KJaccu(uIuUpoBaTh, CaMOCTOSATEIBHO BBIOMpaTb OCHOBAHUS U KPUTEPUM  JUIA
KJIacCU(UKALMU, YCTAHABIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTDH JIOTHUECKOE
paccykeHue, yMO3aKiIloueHHe (MHIYKTUBHOE, JAEIYKTHBHOE, 10 aHAJOTMM) M JIeNaTh
BBIBO/IBI.

e VYMeHHE CO034aBaTh, IPUMEHSATHh M NMPeoOpa3oBbIBATh 3HAKM U CHMBOJIBI, MOJEIIN U
CXEMBI JJIsl pelIeHUs] y4eOHBIX U MO3HABATENbHBIX 33/1a4.

CMbic/10BOE UTEHHE.

e @OpMHpPOBAaHME U PA3BUTUE DKOJIOTMUECKOTO MBIIUICHHS, YMEHUE NPHUMEHATH €ro B
MO3HABATEJIbHON, KOMMYHHKAaTHBHOH, COIMAIbHON MpakTUKe M MpodeccrnoHalbHON
OpHUEHTAINH.

e PaseurTHe MOTHMBAIMM K OBJIAJICHUIO KYJIBTYPOW aKTUBHOT'O MCIOJIB30BAHUS CIOBApEN U



JPYTUX IOUCKOBBIX CHCTEM.

KommynukatuBubie YY /|

Kak cmocoOHOCTh CTaBUTh M pEIIaTh ONPEAEICHHBIE THIBI 33a4ad  COLMAIBHOTO,
OpPraHU3aLMOHHOTO B3aUMOJIEHCTBUSA: ONPEACIATH LIeJIN B3aUMOCHCTBHUS, OLIEHUBATh CUTYALHIO,
YYUTHIBaTh HAMEPEHHS M CIOCOOBI B3aWMOJICHCTBHA mMapTHepa (NApTHEPOB), BHIOWMpPATH
a/IeKBaTHbIE CTpaTerMM KOMMYHHMKAIMM, OLEHHMBATh YCHEIIHOCTh B3aUMOJIEHUCTBUS, OBITh
TOTOBBIM K OCMBICIIGHHOMY H3MEHEHHIO COOCTBEHHOTO TIOBEACHUS

B npouecce ¢popmupoBanusi 1 pa3BUTHSI KOMMYHUKATHBHBIX Y'Y/ Ha ypoBHE OCHOBHOI0
o0mero odpasoBanus y yyammxcsi 0yaer cpopMHpPOBaHO:

e VYMeHHE OPraHU30BBIBATH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO AESTEIbHOCTH C
YYUTENIEM M CBEPCTHHKAMM; pabOTaTh WHAMBUIYAIBHO M B TPYIIE: HAXOJUTH OOIIee
peleHne U pa3peraTb KOH(IMKTH HA OCHOBE COTJIaCOBaHMS MO3ULIUI M y4eTa HHTEPECOB;
¢dbopMynHupoBaTh, APryMEHTUPOBATH U OTCTAMBATH CBOE€ MHEHHE.

e VYMEHHME OCO3HAHHO HCIHOJb30BAaTh PEYEBBIC CPEICTBA B COOTBETCTBMM C 3ajadei
KOMMYHHMKAllMM JUIsl BBIPAKEHHMsS] CBOMX 4YYBCTB, MbICIIEH W MOTpeOHOCTEH s
IUIAHUPOBAHUSI U PETYJSALUU CBOEW IEATENBHOCTH; BIIAJEHME YCTHOM M IHCbMEHHOU
pPEUYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEUBIO.

e @opmMHUpOBaHME U  pa3BUTHE KOMIETEHTHOCTM B  OO0JACTM  HCIOJIb30BaHUS
HH(OPMaALMOHHO-KOMMYHUKAIMOHHBIX TexHoJioruii (nanee — UKT).

OCHOBBI YHTATEJIbCKOH KOMIIETEHIINN
B ocHOBHOW 1mIKONEe mpomoipkaeTcs pabota 1Mo  (GOPMHUPOBAHUIO M  PA3BUTHIO OCHOB
YUTaTeJbCKOH KoMmeTeHuuu. OOyuaromuecss OBJQJEBAIOT YTEHUEM KakKk CpeJCTBOM
OCYIIIECTBJICHUS] CBOUX JAJbHEHIINX IJIAHOB:

® [IPOAOIDKEHMs 00pa30BaHUS U caMOOOPa30BaHUS;

® OCO3HAHHOIO IJIJAHUPOBAHMS CBOEIO aKTYaJIbHOTO U MEPCIEKTUBHOIO Kpyra YTCHUS

(B TOM 4HCIE JOCYTOBOTIO);

® [IOATOTOBKH K TPYIOBOH M COLHMAIBHOMN ACATEIBHOCTH.
VY BBIIYCKHUKOB OyzAeT copMUpOBaHA NOTPEOHOCTh B CUCTEMATUYECKOM YTEHUM KaK CPE/ICTBE
IIO3HAHUS MUPA U ce0sl B ’TOM MUPE, FAPMOHU3AI[MHY OTHOLIEHUH YeJI0BEeKa U 00IeCTBa, CO31aHuU
o0pa3a «1moTpeOHOro Oy IyIIeroy.
HaBpikn padorbl ¢ mHopmanmeil, Kak CHOCOOHOCTH pemIaTh 3a7ayd, BO3HUKAIOLIME B
00pa3oBaTeIbHOM M JKU3HEHHOM KOHTEKCTE€ C aJeKBaTHbBIM INPUMEHEHHEM MaCCOBBIX
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA:

* CUCTEMaTU3UPOBATh, COMOCTABIATh, aHAIW3UPOBATh, 0000UIaTh U HWHTEPIPETHUPOBATH
UH(OPMALINIO, COAEPIKAILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIIEJIATH IJIaBHYIO U U30BITOUHYIO HH(OPMAIINIO, BBIIOIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAaKTOB, MBICIIEH; MPEACTABIATh HH()OPMAIUIO B CKaTON CIIOBECHOM (hopme (B BHIE
IJTaHA WM T€3MCOB) U B HATJISAHO-CUMBOJIMYECKON popme (B Buze Tabiull, rpaduuecKuX CXeM U
JarpaMm, KapT MOHATHHA — KOHLENTYaJIbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aM0JHATH U JOTIOIHSTH TaOJIULIbI, CXEMBbI, IHAarPaMMbl, TEKCTHI.

IIpoexkTHast NEeATEJIBHOCTH

B xone u3ydeHus yuyeOHOro mpeamera, oOydarouiyecs NpuoOPeTyT ONbIT NMPOEeKTHOM

AesITeIbHOCTH Kak 0co00i (hopMbl yueOHOM padoThI, CHOCOOCTBYIOLIEH:
® BOCIUTAHHUIO CAMOCTOSTEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH;
® TOBBIIIEHUIO MOTUBAIMH U 3P(HEKTUBHOCTH YUEOHOH 1eATEIbHOCTH.

B xoje peanu3zanuy HCXOIHOTO 3aMbICiIa HAa MPAKTUYECKOM YPOBHE OBJIA/ICIOT:

e yMEHHEeM BbIOMpATh a/IeKBaTHBIE CTOSAIIEH 3a7a4ue CPEe/ICTBa;
® [IPUHUMATbH PEIICHHUS, B TOM YHCIIE U B CUTyallUsIX HEONpeAeNEHHOCTH.
OHu nosry4ar BO3MOKHOCTb:
® DPa3BUTH CHOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAPUAHTOB PELICHUH;
® DPa3BUTh COCOOHOCTH K MOMCKY HECTAaHAAPTHBIX PELICHUH.
IIpenmeTrHble pe3yJbTaThI:



1) ¢dopmupoBanue npeacTaBiIeHU 0 MaTEMaTHKE KaK O METO/IE TMO3HAHMS ICHCTBUTEIBHOCTH,
MTO3BOJISIOIIEM ONMCHIBATh U U3Y4aTh PeajbHbIE POLECCH U SBJICHUS:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHUH Poccuu u mupa;

BO3MOYKHOCTb ~ IPUBECTU IPUMEPbl M3 OTEYECTBEHHOHM W BCEMHUPHOW HCTOPUHU

MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;
2) pa3BuTHEe yMeHUN paboTaTh € Y4eOHBIM MAaTEMaTHYECKUM TEKCTOM (aHaJIM3UpPOBATh,
U3BJICKaTh HEOOXOAMMYI0 HMH(OpPMAIMIO), TOYHO M TPaMOTHO BBIPAXKAaTh CBOU MBICIH C
NPUMEHEHUEM MaTeMaTU4YeCKOM TEPMUHOJIOTMM M CHMBOJIMKH, MPOBOIMUTH KIACCHU(pUKALUH,
JOrHYecKre 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTUYECKIX YTBEPKICHUI:

ONEPUPOBAHUE  MOHATHSAMHU:  MHOXECTBO, JJIEMEHT MHOXECTBA, IOJAMHOKECTBO,
NPUHAIICKHOCTh, HAaXOXKJEHHE MepeceueHus, OObEIUHEHUs IOJMHOKECTBA B IMPOCTEUIIMX
CUTyaIUsX;

NpUMEHEHHE Croco0a IMOMCKAa PELICHHs 3a/laud, B KOTOPOM pPACCyKACHHUE CTPOUTCS OT
yCIIOBUS K TPEOOBAHUIO HIIM OT TPeOOBaHUS K YCIOBHIO;

COCTaBJICHUE IUIaHA PELICHMs 33aJauyd, BBIJICICHHUE ITAllOB €€ PELICHUS, MHTEepPIpEeTalus
BBIYMCIIUTENIbHBIX PE3YJIbTAaTOB B 33J1a4ye, UCCIEOBAHUE ITOJIyYEHHOTO PEILICHU 3a1a4H;

HaXO0X/IEHWE IPOLEHTa OT YMCIIa, YUCIa 0 IPOLEHTY OT HEro, HaX0)KJIeHUsl POLEHTHOIO
OTHOLLEHHUS JIBYX YHCEJ, HAXOXJICHHUS MPOLEHTHOIO CHU)KEHMSI WM IPOLEHTHOI'O IMOBBIIICHUS
BEJIMYUHBI,

pelIeHHE JIOTHYECKUX 3a/ad4;

3) pa3BuTHE IPEACTABICHUNA O YHCIIE U YUCIOBBIX CUCTEMAaX OT HaTYPaJbHBIX /10 palllOHAIBHBIX
YHCEJI; OBJIAJICHUE HABBIKAMH YCTHBIX, TUCbMEHHbBIX, MHCTPYMEHTAIbHBIX BBIYMCIICHHN:

ONIEPHPOBAHUE TOHATHAMHU: HATYpaIbHOE YHCIIO, IIeJI0€ YHCIO0, OOBIKHOBEHHAs JApOOb,
JecsATHYHAs ApoOb, CMENIAaHHOE YKCII0, PAllMOHAIEHOE YUCIIO, HPPAIIMOHAIBHOE YHCIIO

UCTIOJI30BaHUE CBOMCTBA YMCEN M 3aKOHOB apH(PMETHYECKUX ONepaiuii ¢ YuciIamMH IpH
BBIIIOJIHEHUH BBIYMCIICHUM;

BBITNIOJITHEHUE OKPYIJIEHUS YHCEI B COOTBETCTBUH C IIPaBUIIaMU;

CpPaBHEHHE YHCET;

OLOCHUBAHUEC 3HAYCHUA KBAAPATHOI'O KOPHS U3 IMOJOXKHUTCIBbHOI'O HEJIOIr0 YrCiia,

3) oOBIaJ€HHE CHUMBOJBHBIM SI3bIKOM airedpbl, NpUEMaM{ BBIIIOJIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHUll BBIPAXKEHUH, pellIeHUs] YpaBHEHUM, CUCTEM YpaBHEHUH, HEPABEHCTB U CHCTEM
HEPAaBEHCTB; YMEHHs MOJIEIMPOBATh pealibHble CUTYallud Ha S3bIKE aiureOpbl, HCCIEN0BaTh
MOCTPOCHHBIE MOJIENM C UCIOJIb30BAaHUEM ammapaTa ajareOpbl, HHTEPIPETUPOBATh MOTYUESHHBIN
pe3ybTar:

BBINOJIHEHHE HECIIOKHBIX MPeoOpa30BaHUi JJIs1 BBIYUCICHUS 3HAYEHUI YUCIIOBBIX
BBIPAXEHUI, COIEPIKAILUX CTENIEHU C HaTypalbHBIM IIOKA3aTEJIEM, CTETIEHHU C IIEJIbIM
OTPHULATENIBHBIM I10KA3aTEIEM;

BBIMIOJTHEHUEM HECJIOXKHBIX MpeoOpa3oBaHuil LENbIX, IPOOHO pallMOHATbHBIX BBIPAXKEHUN U
BBIP)KEHUH ¢ KBaJpaTHBIMU KOPHIMM; PACKPBIBATh CKOOKH, MPUBOJUTH MOJOOHBIE clIaraemble,
MCIOJIb30BaTh ()OPMYJIbI COKPAIIEHHOTO YMHOXKEHUS,

pEIlIEeHNE JIMHEWHBIX U KBAJPaTHBIX YPaBHEHUI U HEPABEHCTB, YPABHEHUI U HEPABEHCTB,
CBOJISIIUXCS K JINHEHHBIM WJIM KBAJPaTHBIM, CUCTEM YPaBHEHUN U HEPABEHCTB, U300paKeHHE
pEILIEHNI HEPABEHCTB U CUCTEM Ha YHCIIOBOW IIPSIMO;

4) oBnageHue CUCTEMOM (PYHKIMOHAIbHBIX MOHSITHM, pa3BUTHE YMEHUS HCIOJIb30BaTh
(byHKIMOHATBHO-TpaUUecKre NPEACTABICHUS JUIS PELICHUs Pa3IUYHBIX MaTeMaTHYEeCKUX
3ajiay, JUIsl ONMCAHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH:

OIIpEEIICHUE MOJIO0XKEHHUS TOUKH 110 €€ KOOPANHATaM, KOOPIMHATBI TOUKHU IO €€ MOJI0KEHUIO
Ha MJIOCKOCTH;

HaXO0XXJeHHE 10 rpaduKy 3HaYeHUH QyHKIMH, 00JIaCTH ONpe/iesIeH s, MHO)KECTBa 3HaYCHUH,
HyJel (yHKIUU, MPOMEXKYTKOB 3HAKOMOCTOSHCTBA, MPOMEKYTKOB BO3pacTaHus U yObIBaHUS,
HarOOJIBIIEr0 M HAMMEHBIIETO 3HaYeHUs QYHKINU;

MocTpoeHue rpaduka TMHEHHON U KBaApaTUYHON (QYyHKIUH;



orepupoBaHrue Ha 0a30BOM ypOBHE MOHSATHSMHU: IMOCIEAOBATEIHHOCTh, apudmernyeckas
Mporpeccusi, reOMeTpruUIecKas Mporpeccusi; UCIOIb30BaHUE CBOMCTB JUHEWMHOW M KBaJAPATHYHOM
GyHKIUH 1 UX Tpa@UKOB MPU PEUICHUH 3a/1a4 U3 IPYTUX YICOHBIX MPEIMETOB;
5) oOBIaneHHE MPOCTEHIIMMH CIIOCOOAMHM MPEACTABICHUS M aHAM3a CTaTUCTUYECKUX JTaHHBIX;
dbopMUpOBaHUE MPEACTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEAlbHOM MHUPE H O
Pa3IMYHBIX CIIOCO0aX WX U3YYCHHS, O MPOCTEHIIINX BEPOSATHOCTHBIX MOJIEISIX; pa3BUTHE YMEHUI
U3BJIEKaTh WHGOPMAIIMIO, TPEJCTABICHHYI0 B Ta0nWIax, Ha [auarpammax, Trpadukax;
HCIIOJIb30BaTh IMMOHUMAHUE BEPOATHOCTHBIX CBOMCTB OKPYKAIOIMIMX SBJICHUW MPU HPUHATHH
peLICHU:
dbopMHUpOBaHKE MPEJCTABICHUS O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIy4aiHOTO
COOBITHS;
pEIICHUE MPOCTEHIITMX KOMOMHATOPHBIX 3a]1a4;
OTpesieNIieHue OCHOBHBIX CTATUCTUYECCKUX XapaKTEPUCTHUK YHCIOBBIX HAOOPOB;
OIICHUBAHUE U BHIYUCIICHUE BEPOSATHOCTU COOBITHUS B MPOCTEHUIINX CIyYasiK;
HaJMYHE MPEJCTABICHUS O POJia MPAKTHYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHH, O
pOJU 3aKOHA OOJIBIIIUX YMCENl B MACCOBBIX SIBIICHUSX;
yYMEHHUE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH, TIOJIYICHHBIE B IPOIIECCE
peLIeHUs] TPUKIAAHON 3a/1a4, U3YYEHUS PEAIbHOTO SBJICHHUS;
6) pa3BUTHE YMEHUH MIPUMEHSATh U3yUYEHHBIC TTOHATHUS, PE3YJIbTAThI, METObI JUIsl PEIICHUS 33124
MPAKTUYECKOTO XapakTepa M 3a7Jady W3 CMEXHBIX JAUCHUIUIMH C HCIOJb30BAaHUEM IpU
HEOOXOJMMOCTH CIPABOYHBIX MAaTE€pPUATIOB, KOMIIBIOTEPA, TOJIb30BATHCS OIEHKOW W MPUKUIKOU
MIPY MPAKTUYECKUX pacyueTax:
pacrio3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUI;
OLICHUBAHUE PE3YJIbTATOB BBIUMCICHUHN IIPU PELICHUN IPAKTUYECKUX 3a]1a4;
BBITIOJIHEHHE CPABHEHHS YHUCEI B PEATbHBIX CUTYAIHSIX;
WCIIOJIb30BAHNUE YHUCJIOBBIX BBIPAKEHUU TMPHU PEIICHUHM MPAKTHYECKUX 3a7ad W 3a4ad u3
JIPYTUX y4eOHBIX MPEIMETOB;
I[lnanupyemMblie mpeaMeTHbIE pPe3yabTaThl
Yyennk Hayuntcsa B 7-9 kiaccax (ISl MCIOJb30BAaHUSI B IOBCEJHEBHOM JKU3HHM U
o0ecrneyeHUs1 BO3MOKHOCTH YCIEIIHOTO NMPOA0JIKeHUs1 00pa3oBaHus HA 0A30BOM YPOBHe)
DJieMeHThI TEOPUHM MHOKECTB M MATEMATHYE€CKOM JIOTHKH
e  OnepupoBaTh Ha 6a30BOM ypoBHe' NMOHATUSAMM: MHOKECTBO, 3JI€MEHT MHOKECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;
®  3a7aBaTh MHOXKECTBA MEPEUYHCICHUEM UX JJIEMEHTOB;
® HaxOJUTh NepecedeHne, o0beAMNHEHUE, TTOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUAX;
e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHUSAMH: OINpEAeSieHHe, aKCHMOMa, TeopeMa,
JI0KAQ3aTeIIbCTBO;
® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKIACHUS CBOUX BBICKAa3bIBAaHUM.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH APYTUX NPEAMETOB:
®  JCIOJIb30BaTh TpapUUYECKOEe MPEACTABICHHE MHOXKECTB JUIsl OMHCAHUS peajbHBIX
MIPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 JPYTUX YIEOHBIX MPEIMETOB.
Yucaa
e OmnepupoBarh Ha 6a30BOM YpPOBHE MOHATHUSIMHU: HATYpaJIbHOE YHCIIO, IIEJIOE YUCIIO,
OOBIKHOBEHHasi Jpo0b, JAecATHYHas JpoOb, CMEMIaHHas JpoOb, palOHaIbHOE YHCIO,
apumMeTHuecKuil KBaJIpaTHbIH KOPEHb;
®  JCIOJIb30BaTh CBOMCTBA YKCEI U MpaBUiia ACHUCTBUIN PHU BHINOJHEHUU BHIYMCIICHUI;
®  JCHOJIb30BaTh MPU3HAKHU JAEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;
®  BBITNIOJHATH OKPYTJICHHUE PAIIMOHAIBHBIX YMCET B COOTBETCTBHUH C MPABHIIAMH,
®  OIICHWBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIHLHOTO IEJI0T0 YHCIIa;




®  pacrno3HaBaTh pAalMOHAJIbHBIE U UPPALMOHAIBHBIE YNCIIA;
®  CpaBHUBATh YHCIA.
B noBceHeBHOM KU3HHM M NIPH H3YYCHHHU APYTHX NPEIMETOB:

®  OLCHUBATh PE3YJIbTAThl BBIYMCIECHUN NPU PELICHUH IPAKTUYECKUX 3a]1a4;

®  BBIIOJHATH CPABHEHHUE YHCET B PEAIbHBIX CUTYALIMSIX;

®  COCTaBJIATH YKCJIOBBIE BBIPAKEHUS IPU PEUICHUM NPAKTHUUECKUX 3a/Jad U 3a7ad U3
JpYrux yu4eOHBIX PEAMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaAHUS

e BroinosnHATE HECHOXKHBIE NpeoOpa3oBaHUs Ui BBIYMCICHUS 3HAYEHUH YMCIIOBBIX
BBIPQXEHUM, COJIEp)KallMX CTEHNEHH C HaTypajJbHbIM I10Ka3aTeleM, CTEINEHH C ILEJIbIM
OTPHULATEIIBHBIM I10KA3aTeNeM;

®  BBINOJIHATH HECIIOKHBIE MPEOOPA30BAHNUS LENBIX BBIPAKECHUN: PacKphIBaTh CKOOKH,
IPUBOUTH MOAOOHBIE ClIaracMble;

®  UCNONB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXXEHHUS (KBagpaT CyMMBI, KBajapar
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JIJISl YIIPOIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAXKEHUH;

®  BBINOJHATH HECIOXKHBIE MpeoOpa3oBaHus JPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIPAKCHUM C KBaJIpaTHBIMU KOPHSMH.

B noBceHeBHOM KU3HM M TIPH M3YUYEHHHU APYTUX NPeIMETOB:

® [IOHUMMAaTb CMBICJI 3aIIMCH YHCIIAa B CTAHJAPTHOM BUJE;

e  OnepupoBaTh Ha 6A30BOM YPOBHE ITOHITHUEM «CTAHJAPTHAS 3alIUCh YUCIIAY.
YpaBHeHUs] M HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSITHSIMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO,
YpaBHEHHE, KOPEHb YpPaBHEHMs, PEILICHUE YpPAaBHEHMsI, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pEIlIeHNE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JIMHEWHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJAIIMECH K
JIMHEWHBIM;

®  pelarh CUCTEMbI HECI0KHBIX JJMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, SABJSETCS JIU JAHHOE YUCIIO PELICHUEM ypaBHEHUs (HEPaBEHCTBA);

e  pemiath KBaJpaTHbIE ypaBHEHUS 10 (HopMylie KOpHEH KBaJpaTHOTO YpaBHEHNUS;

e  n300paXkaTh peUICHNs] HEPABEHCTB M UX CHCTEM Ha YHCJIOBOM MPSIMON.

B noBceHeBHOM KU3HHM M IPM U3YUYEHHHU APYTUX NPeIMETOB:

®  COCTaBJIATH U PELIATh JIMHEWHBIE YPABHEHMSI NIPU PELIECHUU 3a7a4, BO3HUKAIOIINX B
JIpYTUX y4eOHBIX MpeAMETax.

DOyHKIUH

e Haxonuts 3HaueHne QyHKUINHU N0 33 JaHHOMY 3HAUEHUIO apIyMEHTa;

e HaxoJuTh 3HAUEHHWE apTryMEHTa MO 3aJJaHHOMY 3HAYEHHUIO (DYHKIIMHM B HECIOXKHBIX
CUTYalUsX;

®  ONpeleNATh IOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOpAWMHATHl TOYKH IO €€
MI0JIO’KEHUIO HAa KOOPAWHATHOM INIOCKOCTH;

e 110 rpaguKy HaXOUTh 00JIACTh OIPEIEIEHMSI, MHOKECTBO 3HAUE€HUH, HYlIU (QyHKIUHY,
IPOMEXKYTKH 3HAKOIOCTOSHCTBA, NPOMEXYTKHM BO3pacTaHus U yObIBaHMs, HauOojbliee u
HaMMEHbIIIee 3HAaUeHUs (PYHKINH;

e  CcTpouTh rpaduK JTUHEHHON QYHKIUY;

®  [IPOBEPSATH, ABISAETCS JIM JAHHBIA rpaduk rpadrukoM 3alaHHON QYHKIMH (JTMHEHHOMH,
KBaJPaTUYHOM, 0OpaTHON MPOMOPLIHOHAIBHOCTN);

e ompenenaTh NPUOTIKEHHBIE 3HAYEHUs KOOPAMHAT TOYKHM IepeceueHus: rpadukoB
byHKIINI;

e omepupoBaTb Ha  0a30BOM  YpPOBHE  TOHATHUSMH:  IIOCJIEJOBATEIBLHOCTD,
apudMeTHUeCcKas IPOrpeccHsi, FTeOMETPHUYECKas POTPECCHS;



e pemarth 3aJa4d HAa TPOTPECCHHM, B KOTOPHIX OTBET MOXKET OBITh MOJy4YeH
HEIOCPEICTBEHHBIM MOJCYETOM 03 MpUMEHEHHs (POPMYII.
B noBceiHeBHOM KU3HM M NIPM U3Y4YE€HUH APYTUX NPeJIMETOB:

®  UCNOJb30BaTh 'paMKU peaibHbIX MPOLECCOB U 3aBUCUMOCTEH IS ONpeseNeHus ux
CBOWCTB (HauOoOJIbLIME M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pACTaHHUs U YObIBaHMS,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENbHBIX 3HAUEHUH U T.I1.);

®  UCNOJIb30BaTh CBOMCTBA JMHEHHOW (YHKIUM U ee rpaduk IpU pelleHUH 3aaad U3
JPYTruX y4eOHBIX IPEAMETOB.
CTaTHCTHKA H TeOpHs BePOSITHOCTEH

e lmers mpexncTaBieHHME O CTaTUCTHYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH
CJIy4alfHOro COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e  pemark NpocTenine KOMOMHATOPHBIE 3344l METOA0M MIPSIMOT0O ¥ OPTaHU30BAHHOTO
nepebopa;

®  NPEACTaBIATH JaHHbIE B BUJE TaOJMLl, AUarpamMm, rpaduKoB;

®  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJE TaOJIUIbl, IUarpaMMbl, rpaduka;

®  OMpeneNniaTh OCHOBHBIE CTATHCTUYECKHUE XapAKTEPHUCTUKU YHUCIOBBIX HAOOPOB;

®  OLECHUBATh BEPOSTHOCTb COOBITHSA B MIPOCTEHIINX CIIy4asix;

®  UMETb NPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  OLIEHUBATh KOJIMYECTBO BOSMOXKHBIX BAPUAHTOB METO/I0M Iiepebopa;

® uUMeThb MpPEJCTAaBICHHE O POJU HPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHbBIE CTaTUCTHUYECKHE XAPAKTEPUCTUKH, MOJYyYEHHBIE B IIPOLIECCE
pelLeHHs MPUKIIAAHOM 3a/1auu, U3yUEeHUs PEaTbHOTO SIBJICHUS;

®  OLCHUBATh BEPOSTHOCTb PEATIbHBIX COOBITUHN U SIBICHUN B HECIIOKHBIX CUTYALIMSIX.
TexcroBble 3axa4n

e Pemath HECIOXKHbBIE CIOKETHBIE 3a[aud pPa3HbIX THUIIOB Ha Bce apupMETHUYECKHE
JEUCTBUS,

®  CTPOUTH MOJEJIb YCIOBHUS 3a7auu (B BUAE TaOIMIIbI, CXEMbI, PUCYHKA UJIM YPaBHEHNUS),
B KOTOPOH 1aHbI 3HAYEHUS IBYX U3 TPEX B3aWMOCBS3aHHBIX BEJIMYMH, C LIE€JIbIO MIOMCKA PEIIEHUs
3a]auu;

®  OCYUIECTBJIATH CIIOCOO MOMCKA PELIEHUs 33/1a4d, B KOTOPOM pacCyKICHHE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IJIaH pEIEeHUs 3a/1auH;

®  BBIJICJIATH 3TAIbl PELICHUS 331a4H;

®  UHTEPHpPETUPOBATh BBIYMCIUTENIBbHBIE pPE3yJbTaThl B  3ajgade, HCCIEN0BaTh
MOJIyYEHHOE pellIeHUE 3aauu;

®  3HaTh pa3iIMuYUe CKOPOCTEeH 0OBeKTa B CTOSUEH BOJIE, MPOTUB TEUYEHUS U 110 TEUCHUIO
peKu;

e  pemiarth 33Ja4M Ha HAXO0XKJIEHUE YaCTH YKcia U YUClia IO €ro 4acTu;

e  pemiaTth 33/1a4y pa3HbIX TUIOB (Ha paboTy, HAa MOKYIKHU, HAa IBUKEHUE ), CBSI3bIBAIOIINX
TPH BEIMYMHBI, BEICITSITh 3TH BETMYNHBI M OTHOIICHHUS MEX]Ty HUMH,

®  HaxOJUTh IPOLEHT OT YMCIA, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHM)KEHHE WJIM NTPOLIEHTHOE MOBBILLIEHUE BEINYMHBL;

®  pelIaTh HECJIOKHbIE JIOTHYECKUE 3a7jaul METOJIOM PacCykKICHUM.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

®  BBIJIBUTATh TUIOTE3bl O BO3MOXKHBIX MPECIBHBIX 3HAYCHUSAX HCKOMBIX B 3aj1aye
BEJIMYUH (J1e7aTh NPUKUIKY).
Yuenux nonyuum ¢ozmodricnocmo nayuumoca ¢ 7-9 knaccax onsa odecneuenus 603MOIHCHOCMU
Yycneutno2o npooodceHus 00pa3o6anun Ha 6a3060Mm U yeyONEHHOM YPOGHAX
DJIeMEeHTBI TEOPHMH MHOKECTB 1 MATEeMAaTHY€eCKOH JIOTUKH



L4 Onepupoeamz»z NOHAMUAMU. 0np€0€ﬂ€HU€, meopema, axkcuoma, MHOIHCeCmaeo,

XapaxkmepucmuKky MHOMNCeCmsd, dJleMeHm MHOXCecmeda, nycmoe, KOHeuHoe U OecKOHeuHoe
MHOIHCECTB0, HOOMHONCECMBO, NPUHAONIEHCHOCMb, BKIIOYEHUE, PABEHCTNEO MHONICECME,

®  U300padiCAmv MHONCECMEA U OMHOUEHUE MHONCECTE C NOMOWbIO KPY208 Diiiepa;

® onpeodensimb  NPUHAONEHCHOCMb  NIEMEHMA  MHONCECMBY,  00beOUHeHUuo U
nepeceueHur MHOMCecms;

®  3a00a8amb MHONMCECBO C NOMOWbIO NEPEUUCTEHUs. DNEMEHMO08, CLOBECHO20 ONUCAHUS,

® onepuposamb  NOHAMUAMU.  GbICKA3bIGAHUE,  UCMUHHOCMb U JIOHCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIGAHUL, ONepayuu HAO BbICKA3LIGAHUAMU. U, UIU, He,
VCII08HbIE BbICKA3bIBAHUS (UMNIUKAYUL);

®  Cmpoumb 8bICKA3bIGAHUS, OMPUYAHUS BbICKA3bIGAHUIL.
B noBceiHeBHOM KU3HHU ¥ NIPH U3YYEHHH APYTUX MPEIMETOB:

®  Ccmpoumbs YenouKu YMO3aKIOYeHUll Ha OCHO8e UCNOIb308AHUS NPABGUIL JIOUKU,

®  UCNONL306AMb  MHOMCECMBd, ONepayuu ¢ MHOXCeCmeamu, ux epaguueckoe
npeocmasienue 0Jisk ONUCAHUS PEANbHBIX NPOYECCO8 U AGIEeHULL.
Yucaa

e Onepuposamv NOHAMUAMU: MHOHCECMBEO HAMYPAILHLIX YUCE], MHONCECBO UENblX
yuycen, MHOMCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHATbHOE YUCTO, K8AOPAMHbIU KOPEHb,
MHOCECMB0 OelticmBUMEeNbHbIX YUCE]l, 2EOMEeMPUYECKdsl UHMePNpemayus HamypaibHblX, YeblX,
DPAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE],

®  NOHUMAMDb U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPAILHO20 YUCIA,

®  GLINOJHAMb GLIYUCIEHUS, 8 MOM YUCTEe C UCNONIb308AHUEM NPUEMO8 DAYUOHAILHBIX
8bIYUCTCHUU,

®  GLINONHAMb OKPY2NleHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CpasHusamv payuUoHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasisAmb PAyUOHAIbHOE YUCTO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpA0OHUBAMb YUCAA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

o  naxooums HO/ u HOK uucen u ucnonvs3oeams ux npu peueHuu 3a0au.
B noBceHeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:

®  NpUMEHAMb NPAGULA NPUOTIUNCEHHBIX BbIYUCTEHUL NPU PeUleHUU NPAKIMUYECKUX 3A0aY
U pewteHuu 3a0a4 Opyaux y4eOHvIX npeoMemos;

®  GHINOJHAMbL CPABHEHUE pe3VIbMAaAmos BbIYUCICHUL NPU peueHuu NpaKmuiyeckux
3a0ay, 6 Mom yucie NPUOTUNHCEHHBIX BbIYUCTECHULL,

®  CcOCmasnAams U OYEHUBAMb YUCTIO8bIE GbIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3A0aY
U 3a0ay uz Opyeux y4eOHvIX npeomemos;

®  3anuUCLIBAMb U OKPY2AMb YUCI08blE 3HAYCHUS PeANIbHbIX EIUYUH C UCNONIb30BAHUEM
DA3HBIX CUCTEM UMEPEHUSL.
ToxnecTBeHHBIEC IPE0OPa30BaAHUA

e  Onepuposamv NOHAMUAMU CMENeHU C HAMYPALbHLIM NOKa3amenem, CMmeneHu ¢
yenvlM OmpuyamenbHulM NoKa3amenem,

®  GLINONHAML NPeobPA308aHUsL UYENbIX BbIPANCEHULL: Oelicmeuss ¢ O0O0HOYeHAMU
(cnooicenue, 8biuUMAHUe, YMHOMNCEHUE), OeliCeus ¢ MHO20UIeHAMU (ClLodceHue, 8bliumanue,
VMHOJICEHUe);

®  GLINONHAMb PA3NONHCEHUE MHO20UNEHO8 HA MHOMNCUMeENU OOHUM U3 CHOCODO08:
8bIHeceHue 3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUS,

®  guidenamyb K8AOpam CyMMbl U pA3HOCMU OOHOUJIEHO8,

®  PAcKIaovl8amb HA MHONCUMENU KBAOPAMHbIU MPEXUNEH,




®  GLINOAHAMbL NPeoOPA30BAHU  BLIPANCEHUL, COOEPHCAWUX CMEeNneHUu ¢ YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, Nepexo0ums Om 3anuci 6 6ude CMmeneHu ¢ Yeabim
ompuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodPA308aHUsi OPOOHO-PAYUOHANLHBIX BbIPAINCEHUU: COKPAWEHUe
Opobetl, npusedeHue aneebpaudeckux opooetl Kk 00wemy 3HaMeHameno, CloNCeHUe, YMHONCEHUE,
Oenenue aneedpaudeckux opobell, 8038edeHue aneedpauyeckol Opoou 6 HAMypaibHyl0 U Yeryro
OMPUYAMENLHYIO CIENeHb,

®  BLINOIHAMb NPEOOPAZOBANHUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guldenamsb K8aopam CyMmbl UIU PAZHOCIU OBYYIEHA 6 BbIPANCEHUSX, COOEPHCAUUX
K8aOpammubvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

®  BLINOAHAMb NPEOOPA30BAHUA U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeoOdPA306aAHUsL ANCeOPAUUECKUX BbIPAJICEHUN NPU peuleHuy 3a0ay
Opyeux yueOHviX npeomMemos.
YpaBHeHUs] M HEPABEHCTBA

e Onepuposams NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEeHb YPAGHEHUs, peuleHue
HepaseHcmeda, pAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus ypaeHeHus (HepaseHcmad,
cucmemvl YPaGHeHUIl UL HEPABEHCME);

®  pewiams JUHEUHblE YPAGHEHUs U VYPABHEHUS, C8OOUMble K JUHEUHbIM C NOMOWbIO
MOXNCOeCMBEHHbIX NPeobpPa308aHuUl,

*  pewams K8AOPAMHbIe YPAGHEHUS U YPABHEHUS, CBOOUMbLE K KBAOPAMHBIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

®  peuwiamsb OpOOHO-TUHEUHbIE YPABHEHUS,

® pewams  npocmenwiue  UPPAYUOHANbHbIE  VPAGHEHUs  6udd [ f(x)=a,
V7 (x) =g (x)

®  pewiamv ypasHeHus 6uoda xX'=a;

®  pewiams ypagHeHUs CNOCOOOM PA3LONCEHUS HA MHONCUMENU U 3AMEeHbl NePeMEeHHOLL,

®  UCNONBL308AMb MEMOO UHMEPBANO8 OJisl peueHus Yeavlx U OpOOHO-PAYUOHATLHBIX
Hepagencme,

®  pewiams TUHElIHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuiams HeCloNHCHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeClONHCHble CUCEMbl TUHELIHBIX YPABHEHU ¢ NapamMempamil;

®  peuiams HeCl0NHCHbIE YPAGHEHUS 8 YEIblX YUCTIAX.
B noBceHeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX NMPEIMETOB:

® cocmasnams U peulamv JUHElHble U K8AOPAMHble YPAGHEeHUs, VPABHEeHUs, K HUM
ce00suuUecs, cucmembl TUHENHbIX YPAGHEHUL, HePABEHCME NPU peuleHUU 3a0ay Opyeux y4eOHbIX
npeomemos;

®  GLINONHAMbL OYEHKY NpagoonoooduUs pe3yibmamos, NOIYUAeMblX NpU peuleHuu
JIUHEUHbIX U K8AOPAMHBIX YPAGHEHUU U CUCEM TUHENIHbIX YPABHEeHUll U Hepa8eHCME NPU peuleHuu
3a0a4 Opyaux yueOHbIX NPeOMemos,

®  guIOUpamb coomeemcmeylouwjue YpasHeHus, HepaseHCmed UlU Ux cucmemvl OJis
COCMABIEeHUsI MAMEMAMUYECKOU MOOeNU 3a0aHHOU PealbHOU CUMYAYUU UIU NPUKIAOHOU 3a0adu;

®  yMemb UHMePNPemupos8ams NOJIY4eHHbI NPU peuleHUuY YPasHe s, HepaeeHCmaea Uy
cucmemvl pe3yibmam 8 KOoHmeKcme 3a0aHHOl pealbHOU CUmyayuu Ui NPUKIaoHoU 3a0adu.
DOyHKIUH

o  Onepuposamb RNOHAMUAMU: DYHKYUOHAIbHAS 3A6UCUMOCTIb, (DYHKYUSA, 2paguk
@dynKkyuu, cnocobwl 3a0anus GyHKYulU, apeymenm u 3Havenue GyHKyuu, 0o1acme onpeoeieHus u




MHOJCECMB0  3HAYEHUN  (YHKYUU, HYIU  @QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (PYHKYUU, YEMHOCMb/HEUEMHOCIb DYHKYUU,
o cmpoumv  epaguku  JUHEUHOL, K8AOpamuunou  (yHKyu, obpamuoi

’

k
NPONOPYUOHATILHOCIU, QYHKYUU 6U0A. y = a + Y= [x>y=Rx, y=|x
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeoOpa308anus epaguxa
Qynryuu y=f(x) ona nocmpoenus epaduxos Gynkyul y = qf (kx+b)+c;

® cocmasenams ypaeHeHus NpAMOU NO 3A0AHHLIM VYCI0BUAM: HPOX0Ooaujeli yepe3 0ge
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsUell yepe3 OaHHYI0 MOYKY U NaApallesibHOU OAHHOU
npAMOU,

® uccrnedogamv QYHKYUIO No eé€ epaguxy;

®  HAXOOUMb MHONMCECMBO 3HAYEHULl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU DYHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEMUUECcKdsi NPoSpeccus,
2eomMempuieckas npoepeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0MEMPULECKYI0 NPOSPECCUIO.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

*  ULIIOCMPUPOBANb C NOMOWBIO ePAPUKA PEeAbHYIO 3A8UCUMOCHb UIU NPOYECC NO UX
XapakmepucmuKam,

®  UCNONL308aMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU PEeUeHUU 3a0ay U3
Opyaux yueOHbvlx npeomemos.
TekcToBbIe 3a1a4n

e Pewamb npocmole u CLOACHbIE 3A0A4U PAZHBIX MUNOS, A MAKICE 3A0aUl NOGLIUEHHOL
mpyoHOCmu,

®  UCNONL308aMb PA3HblIE KpAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl
RHOCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

®  paziuuames Mooeib MeKcma u Mooelb peulenus 3a0aqu, KOHCMpYyupoeams K 0OHOU
MoOenu peulerust HeCI0HCHOU 3a0ayu pazuvle MoOeau MeKCma 3a0a4u;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ad (0m mpebo8aHusl K yCi08Uo
U om ycno8ust K mpebo8anuio);

®  MOOenUpOo8amsb PACCyICOeHUs NPU NOUCKE PeUleHUst 3a0ay ¢ NOMOWbIO epap-cxembl,

®  gblOeNAMb IMANBL PeUleHUs 3a0aiU U COOePIHCAHUE KA 020 Imana,

®  yuemb 8bIOUPAMb ONMUMAILHBLI MEMOO peuleHus 3a0a4u U 0CO3HABAMb 8blOOD
Memooa, paccmMampuéams pa3iuyHble Memoobl, HAXO0O0UMb pa3Hble peuleHuss 3a0adu, eciu
B03MOIHCHO,

®  QHANUZUPOBAMb 3AMPYOHEHUS NPU PeuleHUU 3a0a4;

®  GLINOJHAMb PA3IUYHBIE NPEOOPA308AHUSL NPEONONHCEHHOU 3a0adu, KOHCMPYUPOSanb
HOBble 3a0a4U U3 OAHHOU, 8 MOM YUucie 00pamHvle;

®  UHMEPNPemuposams  GbIYUCIUMENbHbIE pe3yIbmamsl 6 3adaue, UCCLe008amb
NOJYYEHHOE peuerue 3a0a4u,;

®  QHATUBUPOBAMb  BCEBO3MOJICHBIE CUMYAYUU  B3AUMHO20  PACNOJIONCEHUS  O8YX
00beKMOo8 U UMEHeHUe UX XAPAKMepUucmuk npu COBMECHMHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuteHuu 3a0ay Ha O8UdceHue 08YX 00beKmMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABLEHUSIX,

®  UCCcned08amsb 8CEBO3MONCHBIE CUMYAYUU NPU PeuleHUU 3a0ad Ha 08UJICEeHUe NO pekKe,
paccmampusams pasHvle CUCMeMbl OMCUEMa,

®  peuwiams pasHOOOPAa3Hble 3a0ayU «HA YACTIUY,

® pewams U 000CHOBbLIBAMb CB0€ peuleHue 3a0ay (8vi0ensimb MAMEMAMULecKyo
OCHOBY) HA HAXOJCOEHUEe YACMU YUCIA U YUCIA NO €20 YACU HA OCHO8Ee KOHKPEMHO20 CMbLCILA
opobu;



®  0co3HaABamMb U 0OBACHAMb UOSHMUYHOCIb 3A0ad PA3HBIX MUNOE, CEA3LIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUMNCEHUE). 8blOEISAMb MU BEIUYUHbL U OMHOULEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpYyupoeamv cOOCMEEHHble 3a0ay
VKA3AHHBIX MUNOB;

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIA8blL, KOHYEHMPayuu,

®  pewams 3a0auu Ha NPOYEHMbL, 8 MOM YUCILe, CLONCHbIE NPOYEHMbl ¢ 0O0CHOBAHUEM,
UCNONL3YSA pasHble CNOcoObl,

®  pewams jocudecKue 3a0ayu pazHblMU CnOCobamu, 8 MmoM Yucie, ¢ 08yMs OIOKAMU U
¢ mpems O10KAMU OAHHBIX C NOMOWbLIO MAOIUY,

® pewamv 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHOBe
UCNONb308AHUS U3YUEHHBIX MEMOO08 U 0DOCHOBLIBAMb PelleHUe,

®  peuiams HeClOHCHbIE 3a0ayU N0 MAMeMamu4eckou Cmamucmuxe,

®  0g1ademb OCHOBHBIMU MEMOOAMU PeUeHUs CIOHCEMHbIX 3a0ay: apughmemuyecKkul,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempudeckull, 2paghuieckuil, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gvlOenamb Npu peuleHuu 3a0ay Xapaxkmepucmuku paccmMampueaemol 6 3aoaue
cumyayuu, OmiudHble OM peaibHulX (me, om KOMOpPbuIX adCcmpazupos8anicy), KOHCMpPYuposamas
HOBble CUMYayuu ¢ YY4émom SMux XapaKmepucmux, 6 YACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYEeHMpayuu, y4yumoléams NJIOMHOCMb 8eecmad;

®  pewiamv U KOHCMPYUPOB8AmMb 3a0a4lU HA OCHOBE PACCMOMPEHUS PEAIbHbIX CUMYAYUL,
8 KOmopulx He mpebyemcsi MmOYHblIL 8bIYUCTUMENTbHBIU Pe3VIbIMam,

®  pewiams 3a0ayu Ha 0BUICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbl OMCcYema.
CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e  Onepuposams nowaAmMuAMU: CMOLOYamMble U Kpy2osblie Ouazpammsl, maodauysl
OaHHbIX, CpeOHee apugmemuyecKoe, MeOUana, Hauboavulee U HauMeHbllee 3HAYeHUs. 8bIOOPKU,
pazmax 6v1060pKu, OUcnepcus u CmaHoapmuoe OMKIOHeHUe, CIYYAUHAs USMEHYUBOCHb,

®  u3gIEKAMb UHPOPMAYUIO, NPEOCMABTIEHHYI0 8 MAOIUYAX, HA OUASPAMMAX, cpagurax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMYBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupogamv NOHAMUAMU: DAKMOPUAN YUCIA, NEPEeCMAHO8KU U COYemaHus,
mpeyeonvnux llackans,

®  NpUMEHAMb NPABUTIO NPOU3EEOEHUS NPU PeUUeHUU KOMOUHAMOPHBIX 3a0al,

®  Onepupoeamv NOHAMUAMU. CIYYAUHBIL ONbIM, CAYYAUHBIL 6bIOOp, UCHnbIManue,
leMeHmapHoe CayuaiHoe coovimue (Ucxoo), Kiaccuieckoe onpeoesieHue 6eposimHoOCmu
CYYAiHO20 cOObIMUS, ONepayul Hao CYYAUHLIMU COOLIMUAMU;

®  npedcmasisamsb UHPOPMAyuIo ¢ NOMOWbIo Kpyeos Jiiepad;

®  pewiams 3a0ayu HA BLIYUCTEHUE 8EPOAMHOCINU C HOOCUEMOM KOIUYeCmaea 6apuanmos
¢ NOMOWbIO KOMOUHAMOPUKL.
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeEIMETOB:

®  u381E€KAMY, UHmMepnpemuposamy u npeoodpazoevieams unghopmayuio,
npeocmasieHnylo 6 madauyax, Ha Ouazpammax, 2epagukax, ompaxicawylo ceoucmea u
XapaxkmepucmuKkuy peaibHulX NpoYeccos U A6JNeHUlL;

® onpedenamv CmMamMucmudeckue XapaKmepucmuxku — 6blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHus 3a0ayu;

®  OyeHUB8amb EPOIMHOCHL PEAlbHbIX COOLIMUL U ABIEHUL.
Hcropust MaTeMaTUKH

*  Xapakmepuzoeamv 6K1A0 GbLOAIOWUXCA MANEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UMBIX HAYYHBIX 0Oaacmel;

®  noHUMAmMb Ppoib Mamemamuxu 6 pazsumuu Poccuu.
MeToabl MAaTEMaTHKH



o lcnonv3ys uzyueHHvle Memoovl, NpPoOOUNMb  OOKA3AMENbCMBO,  6bINOJHAND
onposepoicenue;

®  guIOUpPamMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJisl PeuleHus: Mamemamuyeckux
3a0ay;

®  UCNONL308AMb MAMEMAMUYECKUe 3HAHU Ol ONUCAHUSL 3AKOHOMEPHOCMmel 8
OKpYdscaroujeli 0eicmeumenbHOCMU U NPOU3BEOCHUSIX UCKYCCMEA,

®  NpuUMeHAMb npocmeuwue  NPOSPAMMHbIE — CPEOCm8Ad U IIEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeULeHUU MAMEeMAMU4ecKux 3a0au.

Conep:xanue yueOHOro npeamera

CopepxaHue KypcoB MaTeMaTWKH 5—6 KiaccoB, anreOpsl M reoMerpuu 7—-9 KiaccoB
00BEIMHEHO KaK B HCTOPUYECKH CIIOXHBIIMECS JUHUM (4YUCiIOBas, ajiredpanyeckas,
reoMeTpuueckas, G yHKIHOHATbHAS U Jp.), TAK U B OTHOCUTEIILHO HOBBIC (CTOXACTHUYCCKAs JIMHHS,
«peanbHasi MaTeMmaruka»). OTAEeNbHO NPEICTABJICHbI JMHUS CIOKETHBIX 3aJad, MCTOpUYECKas
JIUHUSL.

DJIeMeHTbI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

Cornacao ®I'OC ocHoBHOro 00IIEr0 00pa3oBaHUs B KypC MaTeMaTUKH BBEICH pa3iel
«Jlorukay, KOTOpBI HE MpeIoaraeT JOMOJIHUTEIbHBIX YaCOB HA M3YUYEHUU M BCTPAUBAECTCS B
pa3IUYHBIE TEMBl KypCOB MAaTEMATHKU M WH(POPMATHKHA W TPEIBAPSICTCS O3HAKOMIICHHEM C
3JIEeMEHTaMHU TEOPUH MHOXKECTB.

MHokecTBa M OTHOIIEHUS MEKIY HUMH

MHOXECTBO, Xapaxmepucmuieckoe C80OUCMB0 MHONCeCmed, dIEMEHT MHOXKECTBA,
nycmoe, Koneynoe, beckoneunoe muodcecmeo. IlonMuoxecTBo. OTHOIIEHNE PUHAIEKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHHsI MHOXKECTB, pacHO3HABAHUE
NOOMHOICECME U INEMEHMO8 NOOMHONCECME C UCNOb308AHUEM KPY20os Jiuiepa.

Onepauuu HAJ MHOKECTBAMM

Ilepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmv  MHOdMCecms, OOnOaHeHue

MHOXMCecmea. nmepnpemayus onepayuti Ha0 MHOMCECM8AMU ¢ NOMOWbIO Kpy2os Jiliepa.
DJIeMeHTBhI JIOTUKH

Onpenenenue. YtBepxkaeHusd. JlokazarenbcTBo. JloKa3aTeabCTBO OT HPOTUBHOIO.

Teopema, obpatHas nanHoi. [Ipumep u KOHTpIIpUMED.
Bricka3biBaHusA

HcTuHHOCTD M JIO)KHOCTH BbICKa3bIBaHUS. (ClodicHble U npocmoele  8bICKA3bIBAHUSL.
Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb308AHUEM JIOSUYECKUX CBA30K. U, UIU, He. YClo8Hble
BbICKA3bIBAHUSL (UMNIUKAYULL).

Yucaa

PaunonanbHbIe YHCIA

MHoOXecTBO palMoHaNbHBIX 4YHcel. CpaBHEHHE pallMOHaNbHBIX uHcen. JleficTBus c
palMoHATBHBIMU YnCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAmMUYHoU Opoovio.

HppanuonajabHble Yucia

[TonsTe nppanmoHaIbHOrO yncia. Pacro3HaBaHue MppanroHaIbHBIX yucen. [Ipumepsl

JI0Ka3aTeabCcTB B anredpe. MppalmoHanbHOCTh YnCia \/E . I[Ipumenenue B reomerpun. Cpagnenue
uppayuoranbHulx yucen. MHuoocecmeo delicmeumenbHbix Yucel.

ToxnecTBeHHBIE IPe0Opa30BaHUA

Yucii0Bble 1 OyKBEHHbIE BbIPAKEHUS

Bripakenue ¢ nepemeHHOW. 3HaueHue BblpakeHHs. [lojcTaHOBKA BBIpaXXKEHHI BMECTO
IIEPEMEHHBIX.

Leibie BbIpaKeHUs

Crenenp ¢ HaTypaJIbHBIM IOKa3areieM M ee cBoiicTBa. [IpeoOpa3oBaHus BhIpaKeHUH,
COZIEpIKAIIMX CTEIEHU C HATyPAJIbHBIM IIOKA3aTEIIEM.



OpnouneH, MHOTOWIeH. JleicTBUS C OJHOWIEHAMH W MHOTOWICHAMHU (CIIOXKEHHE,
BbIUHMTaHUE, YMHOXKEeHHE). DOpPMYJIbl COKpAIIEHHOTO YMHOKEHHUSI: pPa3HOCTh KBAJpaToB, KBaapaT
CYMMBI U pa3HOCTH. Pa3iioskeHrne MHOTOWIeHA Ha MHOYKUTEINN: BEIHECEHUE 00IIEero MHOXHUTEIS 32
CKOOKH, 2pynnupoexa, npumeHeHue @QoOpmMyl COKpaweHHo2o ymHodceHus. Keaopammuiii
MpexuieH, pasiodceHue KaopamHto2o mpexuieHa Ha MHOXCUMeIu.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Crenenb ¢ menbiM mokaszareneMm. [IpeoOpasoBanue APOOHO-TMHEHHBIX BBIPAKCHUMN:
CIIOKEHHE, YMHOXKEHUE, JeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAYeHUs NepeMeHHbIX
8 0pobHO-payuonanvusix evipadxcenusx. Cokpawenue ancedopauveckux opobeu. Ilpusedenue
aneebpauyeckux opoodeil k obwemy 3namernamenio. [leticmsus ¢ areedpauveckumu Opoosmu:
clodicenue, 8bluUmaHnue, YMHOdICeHue, 0eleHue, 8036e0eHUe 8 CENeHb.

IIpeobpazosanue svipadicenuil, COOEPAHCAuUX 3HAK MOOYIIA.

KBaaparHbie KopHUI

Apudmerndeckuii KBaJpaTHBI KOpeHb. [IpeoOpa3oBaHWe BBIPAKEHUN, COICPIKALTUX
KBaJIpaTHBIE KOPHU: YMHOXKEHHUE, JCIICHHWE, BBIHECCHHE MHOXHUTENS W3-T0J 3HaKa KOPHS,
BHeceHUue MHOXMCUmMeJisi N0O 3HAK KOPHAL.

YpaBHeHusI U HEpaBEeHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHenust

[lonsiTre ypaBHEHUS U KOPHS YpaBHEHUsL. [Ipedcmasnenue 0 pagHoCUIbHOCMU YPAGHEHU.
Obnacmub onpedenenus ypasreHus (001acms 00NYCMUMbIX 3HAYEHUL NePEMEHHOLL).

JIuHeliHOe ypaBHeHME U €r0 KOPHU

Pemienue nuHelHbIX ypaBHEHUU. Jluneiinoe ypagnenue c napamempom. Koauuecmeo
KOpHeU TUHelH020 ypasHenus. Peulenue Tunelnbix ypasHeHuli ¢ napamempom.

KBanpatrHoe ypaBHeHHe U €r0 KOPHH

KBanpatuele ypaBHeHus. Hemnonnele KBaApaTHblie ypaBHEHUA. JIMCKpUMHUHAHT
KBaJpaTHOro ypaBHeHus. Dopmyia KOpHei KBagpaTHOro ypaBHeHus1. Teopema Buema. Teopema,
obpamnas meopeme Buema. PenieHne KBaapaTHBIX ypaBHEHUI:MCIOIb30BaHUE (POPMYIBI s
HaxXOXJICHUS KOPHEH, epaghuueckutl memoo peuieHusi, paziodceHue Ha MHONCumenu, noooop
KOpHel ¢ Ucnonvzosanuem meopemvl Buema. Konuuecmeo xopHeli K6a0pamHoz20 YpasHeHusl 8
3asucumocmu om e2o ouckpumurarwma. bukeadpammuvie ypasHenus. Ypasuenus, ceodumvie K
JuHeunbiM U keaopamuuim. Keaopamuule ypaguenus ¢ napamempom.

JIpoGHo-panuoHa/IbHbIE YPABHEHUSI

Pemenue mpocredmux ApoOHO-TUHEHHBIX ypaBHEHUHN. Peutenue 0poOHO-pAyUuOHATIbHBIX
VpaeHeHUll.

Memoowi pewienus ypasHenuii: Memoobl pasHOCUTbHBIX NPeooPa308aHull, Memoo 3aMeHbl
nepemeHnHolU, epaghuyeckuii memoo. Hcnonvszoanue ceolicme hyHKYull npu peuleHuy ypagHeHull.

Ipocmeiiuue uppayuonanvhvie ypagnenus 6uoa | f(x) =a, \/f(x) = \/g(x) .

Vpaenenus suoa x"=a .Ypaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHU

VYpaBHeHHE C IBYMs IEpEMEHHBIMU. JIMHEHHOE YypaBHEHUE C JBYMS IIEPEMEHHBIMH.
Ipamas kax epagpuueckas unmepnpemayus TUHENHO20 YPAGHEHUS C 08YMS NEPEMEHHbIMU.

[TonsTue cucremsl ypaBHeHUN. PelieHne cucremMsl ypaBHEHUMN.

MeToap! peleHusl CUCTEM JIMHEHHBIX YPaBHEHUH C IByMS MIEPEMEHHBIMU: 2paguieckull
Memoo, Memoo CA0HCEeHUsl, METO, IIOJCTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

Uwucnoseie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEPaBEHCTB. [IpoBepka cripaBeIIMBOCTH
HEPABEHCTB IIPH 3aJaHHBIX 3HAYECHUSX [IEPEMEHHBIX.



HepasenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHcTBa. Q01acmy onpedenenus
HepaseHcmea (001acmes 0ONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHEeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. PeuwieHue KeaopamHulX HepaBeHCMSE:
UCNONIL3068AHUE CBOUCME U 2pAPUKA K8AOPAMUYHOU (DYHKYUU, MemoO UHMEPBAIos. 3anuch
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u OpobHO-payuoHanbHvIX HEPABEHCNE MEMOOOM UHIMEPBAILOS.

CucreMbl HEpaBeHCTB

CucreMbl HEpaBEHCTB C OJHON INEpeMEHHOW. PelleHne cucreM HEpaBeHCTB C OJHOMN
MEPEeMEHHOI: JIMHEHHBIX, KgaodpamHuvix. W300pa’keHUE peHIeHus CUCTEMbl HEPAaBEHCTB Ha
YKUCJIOBOW MPSIMOMN. 3aIIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOYyHKIUA

IHousitue pyHKuUMHU

JlekapToBbl ~ KOOpIWMHATBI HA  IUIOCKOCTH. DOpMHUpOBaHUE MPEACTAaBICHUH O
METANpPEIMETHOM TIOHATUU «KOOpAMHATB». CrocoObl 3amaHusi (YHKIHA: aHATMUTUYECKUH,
rpadudeckuid, Tabnuunbiii. I'padux dyskuuu. [IpuMepsl QyHKINNA, MOTy4aeMbIX B MPOIECCE
UCCIICIOBAaHMS PA3IMYHBIX PEATbHBIX MTPOIECCOB M PEIICHHS 3a/1a4. 3HaYeHNE (QYHKIIUN B TOUKE.
CpoiicTBa (yHKIUI: 001acTh OMNpENeNIeHUs, MHOXECTBO 3HAUEHUH, HYIH, MPOMEKYTKH
3HAKOIMOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmb, TPOMEKYTKH  BO3pacTaHWst W yOBIBaHUS,
HauOoJbIlIee U HauMeHblee 3HaueHus. Mcenenoanue GyHkuuu no ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmov ¢hynxyuu. Kycouno 3a0annvle gpynkyuu.

JIuneiiHas QpyHKIUsA

CpoiictBa u rpaduk nuHEHHONW QyHKUUU. YTIOBOW KOI(DPUIHMEHT MPSIMOH.
Pacrionoxxenne rpadka TMHEHHONH (YHKIIMH B 3aBUCHMOCTH OT €€ YIJII0BOr0 KO3 HUIIUEHTa U
cBoOOAHOTO wieHa. Haxooicoenue koa¢hhuyuenmos nunetinot GyHKyuu no 3a0aHHbIM YCI08UIM:
npoxodHcOeHue NpsamMou yepes 08e MoyYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
uepe3 OaHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPSMO.

Keaaparuunas pyHkumus

CpoiictBa u rpaduk kBaapaTuuHoil GyHkMM (mapabona). [locmpoenue epaguxa
Kkeaopamuunol hyHkyuu no moukam. HaxoxaeHue Hynei KBaIpaTHIHON QYHKIIMH, MHOHCECmBa
3HAYeHUll, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8 MOHOMOHHOCU.

Oo0paTHas NPpONOPUMOHAIBHOCTH

k
CaoiicTBa QyHKIMH y = k y = —. I'unepbouna.
X X

I'pagpuku ¢ynxyuii. Ilpeobpaszosanue epaguka Qynkyuu y = f(x) 011 HOCMPOEHUs.
epaguxoe pynkyuii 6uoa ,, — af (kx+b)+c-

. k
I'paghuxu ¢hynxyui y=a+Tb, yv=~xy=Yx, y=|x
x

IHocenoBaTeIbLHOCTH M POTPECCHH

UucnoBag  mocneqoBaTeNbHOCTh.  [IpuMepsl  YMCIOBBIX  IMMOCIEI0BATEIIBHOCTEM.
beckoneunble mocneAoBaTeNbHOCTH. ApudMeTHueckas TMporpeccus © €€  CBOMWCTBA.
I'eomerpuueckas mnporpeccus. Dopmyra obweco uYieHa U CYMMbl N NEPEbIX UNeHO8
apugpmemuueckotl u ceomempuyeckoi npozpeccuil. Cxooaumasics ceomempuyecKkds npoepeccus.

Pemenue TeKCTOBBIX 327124

3agauu Ha Bce apuMeTHYECKHE AeliCTBUS

Pemenue TexcToBbIX 3ama4 apudmMeTnueckuM crocodboM. Mcnonb3oBanue Tabauil, cxem,
YyepTexke, APYrux CpeACTB MPEACTABICHUS IaHHBIX MPU PEIICHUH 3aauH.

3agaun HA ABUKEHUE, PA00TYy M MOKYNKH

AHann3 BO3MOKHBIX CUTYaIli B3aMMHOT'O PACIIONIOKEHUS OOBEKTOB MPHU UX TBUKCHHH,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3agaum HA YACTH, 10JIM, TPOLEHTHI



Pemrenue 3aay Ha HaxOXKJIEHHWE YaCTH YUCIA W YMCIIa 10 ero yactu. Pemienue 3amay Ha
poUEeHTHI U Aoiu. [IpuMenenre nponopuuil Npy peneHn  3a1ay.

Jloruyeckue 3a1aum

Pemenue norudeckux 3anau. PeuieHue 102uteckux 3a0a4 ¢ nomMowbo epaghos, mabauy.

OcHOBHBIE METO/IbI pellleHusl TEKCTOBBIX 3aa4: apudMeTudecKuil, anreOpandecKuid,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0au
(ceomempuueckue u epaguueckue memoowl).

CrarucTUKa U Teopusi BepOSITHOCTE

Crarucruka

Tabnuunoe u rpaduyeckoe NPEACTaBICHHE JAHHBIX, CTOJOYaThle U KPYTOBBIE
qUarpamMmbl, TpaduKu, MPUMEHEHUE auarpaMM M TpauKOB IJis OMHCAHUS 3aBUCUMOCTEH
pealibHbIX BEJIMYKH, U3BJIeUeHUE HH(OPMALIUU U3 TaOJIHIL, Tuarpamm u rpaduxos. OnucareiabHbie
CTaTUCTHYECKUE TI0Ka3aTed YHCIOBBIX HAO0OPOB: cpeaHee apu(MeTHdecKoe, Meouaud,
HauOoJIbIlIee 1 HaMMEHbIIIee 3HaUYeHUsl. Mepbl pacCeuBaHUs: pa3Max, OUCHEPCUsl U CMAHOAPMHOe
OMKIOHEHUe.

CiyyaiiHass M3MEHYMBOCTb. VI3MEHUYMBOCTH MpU HU3MEpeHMsX. Pewarowue npasuna.
3axonomepHoCcmU 8 USMEHUUBBIX BETUUUHAX.

Cay4aiinbie coObITHS

CrnyuaitHbple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTApHBIE CIydalHbIC COOBITHS (HCXOIIBI).
BepostHoctu  aneMeHTapHbIX CcOOBITUH. CoOOBITHS B CIYYalHBIX JKCHEPUMEHTaX U
0JIarONPHUATCTBYIONIUE dJIEMEHTAPHBIE COOBITHS. BEepoSITHOCTH CitydaliHbIX COOBITHIA. OIBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COOBITUSIMH. Kilaccuueckre BEepOSITHOCTHBIE OIMBITHI C
UCIIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwio ouazpamm Jiiepa.
Ilpomueononoscrvie codbvimus, oOveouneHue u nepeceyeHue cobwvimuil. Ilpasuno cnoocenus
sepoamuocmeti. Cnyuatinwiti  vloop. I[lpedcmasnenue dxcnepumenma 6 6ude oOepesa.
Hezasucumvie  cobvimus. Ymnooicenue  seposmnocmen  Hezasucumuvix  coobimuil.
Ilocneoosamenvuvie nezasucumvle ucnoimanus. llpencraBieHrne 0 HE3aBUCHMBIX COOBITHSX B
YKU3HU.

Dnemenmovt KOMOUHAMOPUKU

Ilpasuno ymuooxcenus, nepecmanosky, ¢axmopuan uucia. Couemanusi U YUCIO
couemanuui. Qopmyna uucnra couemanuii. Tpeyeonvnux Ilackans. Onvlmel ¢ OOALUWUM YUCTOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobvimuil. Buvluucnenue eeposmuocmeti 6 Onvlmax c
npumeHenuem KoMouHamopHvlx ¢gopmyn. Hcnwimanus Bepuynnu. Yenex u  ueyoaua.
Bepoamuocmu cobvimuti 6 cepuu ucnsimanuti bepnynnu.

Cnyuaiinvle éenuyunsl

3Hakomcmeo co CAyHauUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
caydatinolx eenudun. Pacnpedenenue eeposmuocmeii. Mamemamuyeckoe osxcuoanue. Ceolicmea
Mamemamuyeckozo oxcudanus. [lonamue o 3axkone 6onvuux yucen. Usmepenue geposimuocmel.
Ilpumenenue 3axkona O60MbWUX HUCET 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUMU,
obecneueHuu 6e30NACHOCMU HACENIeHUS. 8 UPE3B8bIYALIHBIX CUMYAYUSIX.

TemaTnuyeckoe NJIaHMPOBaAHUE



Pazgen KoanuectBo yacoB
JIuHeitHOe ypaBHEHHUE C OJJHOM NTEPEMEHHOMN 17 yacoB
[lenbie BoIpaxeHUst 68 yacoB
OyHKIUU 18 yacoB
CucreMpl TMHENHBIX YPaBHEHUH C IBYMS 25 gacoB
MIepeMEHHBIMU
PanmonanbsHble BbIpaXKEHUS 55 yacoB
KBanpathsle kopHU. J[eliCTBUTENbHbIE YNCIA 30 gacoB
KBanpatHbsle ypaBHEeHUs 36 yacoB
Hepasenctaa 25 yacoB
KBanpatuunas ¢pyHxius 45 yacosn
DJIEeMEHThI TPUKJIAIHOW MaTEeMaTUKHU 26 yacoB
YucnoBbie OCIEI0BATEIBHOCTH 23 yaca
O060061eHne u cucreMaTusanus yueoHoro matepuaia | 40 gacos
Bcero | 408 uacon

7 kaacc




Ilnanupyemblie mpeAMeTHbIE pe3yabTaThl

Y4yeHuk HayuuTcs B 7 Kjacce (IJA HMCHOJb30BAHUSA B TNOBCEIHEBHON KU3HU U
o0ecrneyeHus1 BO3MOKHOCTH YCIEIIHOTO NMPOA0JIKeHUsl 00pa3oBaHUsA HA 0a30BOM YPOBHe)

JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTHKH

e OmepupoBaTh Ha 0a30BOM YpOBHE® MOHATHAMM: MHOXECTBO, JJIEMEHT MHOYXKECTBA,
MOJMHOKECTBO, MPUHAJIC)KHOCTb;

e omepupoBaTh Ha 0a30BOM YpPOBHE TIOHATHUSMH: OIpPEACICHUE, aKCuoMa, Teopema,
JI0Ka3aTeNbCTBO;

MIPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI JJ1s1 HOATBEPKACHUS CBOMX BBICKA3bIBAHMI

Yucaa

e OmepupoBaTh Ha 0a30BOM YypOBHE IMOHATHUSAMH: HATYpPaJIbHOE YHCIO, LEJI0E YHCIIO,
O0OBIKHOBEHHAs APOOB, IeCATUYHAS IPOOb, CMEIIaHHas APOo0b, pallMOHATIBLHOE YHCIIO

® NCIIOJIB30BaTh CBOKMCTBA YMCEN U MPAaBWJIA JEHCTBUN IIPU BBIIIOJHEHUH BBIYUCIICHUM;

® LCIIOJb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYUCICHUN U
PEIICHUU HECIOXKHBIX 3a/1a4;

BBITIOJIHATH OKPYTJIEHUE PAllMOHATIBHBIX YHCEI B COOTBETCTBUM C MPaBUIIAMHU

® pacno3HaBaTh pallMOHAIbHBIC

® CpaBHUBATh YHCIIA.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

® OIICHUBATH PE3Y/IbTAThl BHIYUCICHUH MPU PEIICHUH MPAKTUYECKUX 33714,

® BBINIOJIHATH CPABHEHUE YHCEII B PEATHHBIX CUTYAIIUSX;

® COCTaBJISTh YMCIOBBIC BHIPAKEHHUS MPU PEUICHUU MPAKTHYECKUX 3a/1a4y U 3a7a4 U3 JPYTrux
y4€OHBIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OPaA30BaAHUS

e BrinmonHAT, HECHOXKHBIE MpeoOpa3oBaHUs IS BBIYUCICHHS 3HAYEHUN YHCIIOBBIX
BBIPAKEHUM, COACPIKAIUX CTETICHH C HATYPAIbHBIM MTOKA3aTENIEM,

® BBINIOJIHATh HECIIOXKHBIC IMPEe0Opa3oBaHUs IIEBIX BBIPAKEHUN: PpAcKpbIBaTh CKOOKH,
MIPUBOAUTH TOJIOOHBIC ClIaraeMble;

® WCIOJBL30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOKCHHS (KBaApaT CyMMBI, KBaJIpaT pa3HOCTH,
pPa3HOCTh KBAAPATOB) IS YIPOILEHHUS BEIUMCICHU 3HAUEHUH BBIPAXKECHU;

e VYpaBHeHHs] U HEPABEHCTBA

e OmepupoBaTh Ha 0a30BOM YpOBHE TMOHATUSMH: PABEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb YPAaBHEHHS, pEllICHUE YPAaBHCHU I

® pelaTh CUCTEMbl HECTIOKHBIX JINHEUHBIX YPAaBHEHHI,

® [IPOBEPSTH, SABJISAETCS JIM JaHHOE YHCIIO PEIICHUEM YPaBHEHUS

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® COCTaBJISTH U PEIIaTh JIMHEWHbBIC YPABHEHUS TP PEIICHUH 3a/1a4, BOSHUKAIONINX B JPYTHX
y4eOHBIX IpeaMETaX.

DOyHKIUHA

e Haxoauth 3HaueHNE QYHKIINHU 10 33JaHHOMY 3HAYCHHIO apTyMEHTa;

® HaxOJWUTh 3HAYEHHWE apryMeHTa M0 3aJaHHOMY 3HAYCHUI0 (PYHKIMH B HECIOXKHBIX
CUTYaIUX;

® ONpENeNsATh MOJIOKEHNE TOUKH 0 €€ KOOPJAMHATAM, KOOPJANHATHI TOUKH TI0 €€ TTOJI0KEHHUTO
Ha KOOPJMHATHOM MJIOCKOCTH;

no rpaduKy HAXOAWUTH OO0NACTh ONpEeAeNeHUs, MHOXXECTBO 3HAYCHUU, HYIH (YHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

® CTpOUTh rpauk TMHEHHON PYHKINY;

® TIPOBEPSTH, ABIACTCS JIU JaHHBIN Tpaduk rpadukoM 3agaHHON QYHKIIUK (TIMHEHHOMH,




e OmpenensiTh MNPUOIIKEHHBbIE 3HAUCHHs KOOPAMHAT TOYKH IepecedyeHus: rpaduxos
byHKIINIT;

B noBcegHeBHOIi ;KM3HM M PU U3YYeHHUH JPYIUX NPeAMETOB:

® 1CII0JIb30BaTh CBOMCTBA JIMHEHHON (DYHKIMM U ee TpaduK IpU pelieHuH 3a4a4 U3 IpYrux
y4€OHBIX IIPEAMETOB.

CraTucTHKa U TeOpUs BepOSATHOCTEH

e pemaTe HpocTEHIIMEe KOMOMHATOPHBIE 33Jayd METOJOM IMPSMOr0 U OPraHU30BaHHOIO
nepebopa;

® IIpE/ICTaBIIATH JaHHBIC B BUJIE TaOIHUII, IMarpamMm, TpaQuKos;

e uyTaTh HHPOPMALIKIO, TIPEACTABICHHYIO B BUE TAaOJIHIIBI, TMarpaMMBbl, Tpaduka;

B noBcegHeBHOIi ;KM3HM M PU U3YYeHHH JPYIUX PeAMETOB:

® OLEHMBATh KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM IIepedopa;

TexcToBbBIE 3a1a4H

e PemaTh HECJIOKHBIE CIO)KETHBIE 33/1a4H Pa3HbIX TUIIOB Ha BCE apu(METHUECKUE CHCTBUS;

® CTPOUTh MOJEJb YCIOBHS 337auyM (B BUJIE TAOJUIbI, CXEMbl, PUCYHKA WJIN ypaBHEHHUs), B
KOTOPOH JlaHbl 3HAUEHUs JBYX M3 TPEX B3aUMOCBSA3aHHBIX BEJIMYMH, C LIEJIBIO [TOUCKA PELICHUs
3a/a4u;

® OCYUIECTBIATH CHOCOO MOUCKA PEIICHUs 33Ja4y, B KOTOPOM pacCyXICHHE CTPOUTCS OT
yCIIOBHS K TPeOOBAHUIO MM OT TPpeOOBaHUS K YCIOBHIO;

® COCTaBIATH IJIAH PELICHUS 33]1a4H;

® BBIJCTATH OTAIbl PEIICHUS 3a/1a4H;

® HHTEPIPETUPOBATh BBIYMCIUTEIBHBIC PE3YJIbTaThl B 3a/aye, MCCIEA0BATh IMOIYYEHHOE
peleHue 3a1auu;

® 3HATh pa3jInYMe CKOPOCTEH 00BEKTa B CTOAYEH BOJIE, IPOTUB TEUSHUS U 110 TEUEHUIO PEKH;

e pemiaTh 33/1a4M HA HAXOXK/ICHUE YaCTH YMCIIa ¥ YUCIIA 110 eT0 YacTH;

e pemiaTh 33Ja4M pa3HbIX TUIOB (Ha paboTy, Ha OKYIIKHU, HA JIBI)KEHUE), CBA3BIBAIOIIUX TPU
BEJIMYHMHBI, BBIICISTH 3TH BETMYMHBI M OTHOIICHHUS MEX]Ty HUMH,

® HAXOOUTh MPOLEHT OT YHUCIA, YUCIO IO HPOLEHTY OT HEero, HaXOAWUTh IMPOLIEHTHOE
CHIJKEHHE WIH IPOLIEHTHOE MOBBIILIEHHE BETUYUHBI;

® pemIaTh HECIOKHBIE JJOTHUECKUE 3a/1a91 METOIOM PACCYKICHHIA.

Hcropus maTreMaTuKu

® 3HATh MPUMEPhl MaTEeMaTHYECKUX OTKPBITMHA M MX aBTOPOB, B CBS3M C OTE€UYECTBEHHOH U
BCEMHUPHOH UCTOPHUEH;

® TIOHMMATH POJIb MAaTeMaTHKH B pa3BuTHH Poccuu.

MeTtoabl MaTEMATHKH

e BrpiOupaTh MOAXONMIIMNA W3YyYCHHBIM METOJ JIISl PpEHICHUS W3YyYCHHBIX THIIOB
MaTeMaTHYECKUX 3a]1ad;

e [IpuBoauTh  MpUMEpPhl  MaTEeMaTHUYECKUX  3aKOHOMEPHOCTEM B  OKpyXaromiei
JeMCTBUTEIIBHOCTH M IPOM3BEACHUSAX UCKYCCTBA.

Yuenuk nonyuum ¢o3morrcnocme nayuumosca ¢ 7 Knacce 014 06ecneueHus 603MOHCHOCHU
YCReutHo20 NPOO0JIHCEHUA 00PA306AHUA HA OA3060M U Y2TYOIEHHOM YPOGHAX

DJieMeHTbI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH

Onepuposamv’ nonsmuamu: onpedenenue, meopema,

® onepuposamsv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JONCHOCMb BbICKA3bIBAHUS,
ompuyanue B6bICKA3bIGAHUN, ONepayuu HAod 6bICKA3LIGAHUAMU. U, UIU, He, YCIOBHble
BbICKA3bIBAHUS (UMNIUKAYULL),

CMpOUMb 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3LIBAHUT

Yucaa




Onepuposams NOHAMUAMU. MHONCECHEO HAMYPANLHBIX YUCE, MHONCECMBO YENbIX YUCE],
MHOXMHCECMB0 PAYUOHANbHBIX YUCETl, 2e0MempUiecKas uHmepnpemayus HamypanioHslX, YenbiXx,
PAYUOHATLHBIX YUCE

® NOHUMAmMb U 00BACHAMb CMBLCI NOSUYUOHHOLU 3aNUCU HAMYPATbHO20 YUCIA,

® GLINONHAMb GbIYUCTEHUs, 6 MOM YUCle C UCHNONb308AHUEM NPUEMO8 PAYUOHATLHBIX
BLIYUCTEHULL,

® GLINONHAMb OKpY2eHUe PAYUOHATIbHBIX YUCEeT ¢ 3A0AHHOU MOYHOCIbIO;

® CpasHUBamMb PAYUOHAIbHbIE YUCLA,

® npeoCcmasiams PAYUOHAIbHOE YUCIO 8 BUOE OeCAMUYHOU OpOoOU

® Ynopsa0ouUBams YUCId, 3aNUCAHHbBLE 8 BUOE OObIKHOBEHHOU U 0eCAMUYHOU OPOoOU;

o naxooums HOJ u HOK uucen u ucnonv3o8amos ux npu peueHuu 3a0at.

B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® CoCmasnAms U OYeHUBAMb YUCI0BblE BbIPAICEHUS NPU peuleHUU Npakmuieckux 3a0ay u
3a0a4 u3z Opyaux yueOHbvlX npeoMemos;

® 3aNUCKIBAMb U OKPY2IiAMb YUCTIO08ble 3HAYEHUS PealbHblX GeIUYUH C UCHONb308AHUEM
DA3HBIX CUCMeEM USMEPEHUSL.

ToxknecTBeHHbIE PEOOPA3OBAHUSA

e Onepuposams NOHAMUAMU CMENEHU C HAMYPALbHLIM NOKA3AMeeM,

® GbINONHAMb NPEOOPA30BAHUSL YENbIX BbIPANCECHUL. 0eUCMEUs C OOHOYIEHAMU (CloJiceHue,
8bIYUMAHUE, YMHONCEHUE), OeliCMBUsL C MHO20UNEeHAMU (COdHCeHUe, 8bIYUMAHUe, YMHONCEHUE),

® GLINONHAMb PA3N0NCEHUE MHOLOUIEHO8 HA MHOJCUMENU OOHUM U3 CHOCO008: 8blHeCeHUe 3a
CKOOKY, 2PYNNUpO6Ka, UCNOIb308aHue YOpMYI COKPAUIEHHO20 YMHONCEHUS,

® gblOeNAMb K8AOPAM CYMMblL U PASHOCIU OOHOUNEHO8;

B noBceHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

® BLINOIHAMb NPEO0OPA308AHUs AleeOPAUUECKUX BbIPANCEHULl NPU peueHUuUu 3a0ai Opyeux
VUeOHbIX NPeOMemos.

YpaBHeHUs] 1 HEPABEHCTBA

e Onepuposamsb NOHAMUAMU. YPAGHEHUE, KOPEHb YPABHEHUs,

® pewiamsv JUHEUHble YPABHEeHUs U YPAGHEHUS, CB00UMble K JUHEUHbIM C NOMOWbIO
MONCOeCMBEeHHbIX NPeodbPA306aHULL

® peuiams YpasHeHuss CNoCOOOM PA3NI0HCEHUSL HA MHONCUMENU U 3AMeHbl NePEMEHHOU,

® pewiams TuUHelHble YPABHEHUs C NAPAMEempaMU;

® peuiams HeCl0ACHble CUCTeMbl TUHEUHbIX YPAGHEeHUL ¢ napamempamu

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH PYTUX NMPEAMETOB:

® cocmasnAms U pewams JUHelHble YPAGHEeHUS, K HUM C80OAWUECs, CUCTNEeMbl TUHEUHbIX
VPaeHeHUll Npu peueHuy 3a0a4 Opy2ux yueOHvlX npeomemos;

® GLINONHAMb OYEHKY NPABOON0000Ust pe3yIbmamos, NOIY4aemMblX Npu peueHuu TUHeUHbIX
VPABHEHUIL U CUCMEM TUHEUHbIX YPAGHEHUT NPU PeUleHUU 3a0ay OpYeux Y4eOHbIX NPeomMemos;

® gulOUpaAmMb  COOMBEMCMEYIOWUe YPAGHEHUs UAU UX CUCeMbl Ol  COCMABIEHUs.
MamemamuyecKkol Mooeau 3a0aHHOU PeanrbHOU CUMYayu Ui NPUKIAOHOU 3a0ayul,

® yMemb UHMEPNPEeMuposams NOLYYEHHbIL NPU DPeUleHUU YPAGHEeHUs. UIU  CUCEeMbl
pe3yibmam 6 KOHmeKcme 3a0aHHO PeanrbHOU CUMYayull Ui NPUKIAOHOU 3a0ayu.

DOyHKIUHA

e Onepuposamv NOHAMUAMU. QYHKYUOHANLHAL 3ABUCUMOCTMb, QVHKYUS, epaduK @yHKYuU,
Cnocobbl 3a0aHUs (OYHKYUU, apeyMeHm U 3HayeHue @YHKyuu, oO1acmv onpeoeieHus u
MHOIHCECMB0 3HAYEHUT PYHKYUU

® cmpoumv epaguKx TUHetHOU QYHKUU

® cocmasnAmy ypasHenus npamou no 3a0aHHbIM YCI08UAM: NPOX0oAujell yepe3 08e MouKu ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOAWell Yepes OAHHYI0 MOYKY U NAPALLELIbHOU OAHHOU NPAMOLL

B noBceHeBHOI1 ;KM3HU M IPU W3YYE€HHH JPYTUX NPEAMETOB:



® ULIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PeanbHyI0 3A8UCUMOCIL ULU NPOYecc no UX
XapaKmepucmuKkam,

TekcTOBbBIE 321291

o Pewamb npocmole u CLONCHbIE 3A0a4U PA3HLIX MUNOS, d MAKN’Ce 3a0a4u NOSbIULEHHOLU
mpyoHocmu,

® UCNOBL306AMb PA3HLIE KPpAMKUE 3aNUCU KAK MOOeiu MeKCMO8 CIONCHbIX 3a0ay O
HOCMPOEHUs. NOUCKOBOLL CXeMbl U peuleHUst 3a0ay,

®  PazIUYaAmMb MOOeIb MEKCMa U MOOelb peuleHus 3a0a4u, KOHCMPYUposams K 0OHOU MoOelu
peutenus HeCLONCHOU 3a0a4u pasHvle MOOelU MeKCma 3a0ay,

® 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuieHUs 3a0ay (om mpeboB8aHus K YCio8uio u om
VC08Usl K mpebosanuio);

® 8blOeISIMb HIMANDL PEUEHUsL 3A0a4U U COOEPAHCAHUE KAANCO020 dDMANd,

® yMemb 8blOUPAMb ONMUMATLHBIL MEeMO0 peuleHUs 3a0a4u U 0CO3HABAMb 8blOOP Memood,
paccmampusams pasiuiHvle Memoobl, HAX00UMb PA3HbLE PeuleHUs. 3a0a4l, eCli 803MONCHO;

®  QHAMU3UPOBAMb 3AMPYOHEHUS. NPU PEUEHUL 3a0aH,

®  GLINONHAMb PA3IUUHbIE NPe0OPA3068AHUSL NPEOSIONCEHHOU 3A0ayll, KOHCMPYUPOBAMb HOBbLE
3a0a4u u3 OAHHOL, 8 MOM Yucie oopamuoule;

® UHMEPNPEemuUposams GbIYUCIUMENbHbIE Pe3YIbmambl 8 3a0aye, UCCied08ams NOJIYYeHHOe
peutenue 3a0a4u,

®  GHANUZUPOBAMb BCEBO3MOICHBIE CUMYAYUU 83AUMHO20 PACHONIONCEHUS 08YX 00BLEKMO8 U
UBMEHeHUe UX XapaKmepucmuK npu COBMeCmHOM 0BUICEHUU (CKOPOCb, 8PeMS, PACCMOsHUE) NPU
peuwieHuy 3a0a4 Ha O8UMCEHUE 08YX 00BEKMO8 KAaK 8 OOHOM, MAaK U 8 NPOMUBONONONCHBIX
HaNpasieHusx;

® UCCnedo8ams BCeBO3MOIICHbIE CUMYAYUU NPU peuleHuu 3a0a4 HA O8UJICeHUe No pexe,
paccmampusams pasHvle CUCMeMbl OMcuema,

® pewams pasHooOpasHble 3a0a4U «HA YACMUy,

® peuiamsv u 000CHOBLIBAMb CBOE PeuleHUe 3a0aU (8blOeNsmb MAMeMamu4eckyio 0CHO8Y) Ha
HAX0JICOeHUe YaCmU YUCAA U YUCTA NO €20 4aCMU HA OCHOBe KOHKPEMHO20 CMbICAd Opoou;

® 0co3nasamv U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HBIX MUN0S, CEA3bIAIOWUX MPU
senuyunbl (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE), 8blOESAMb IMU GENUYUHBL U OMHOULEHUS
MedHcOy HUMU, NPUMEHSIMb UX NpU peueHuu 3a0ay, KOHCMpYyuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOS,

® 081a0emb OCHOBHBIMU MEMOOAMU PEeUeHUs CIOJHCEMHbIX 3a0ay. apu@memuyecKull,
aneebpauveckuil, nepedbop 8apUAHmMos8, 2eoMempusecKull, 2paguueckuil, NPUMEHIMb UX 8 HOBbLX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX

CTaTHCTHKA U TeOpHs BEPOSITHOCTEMH

o Onepuposams NOHAMUAMU. CIMOIOYAMbLE U KPY208ble OUACPAMMbL, MAOIUYbL OAHHDIX,

B noBceiHeBHOM KU3HM M TIPU U3YYEHHHU APYTUX MPeIMETOB:

® U3BNEeKamb, UHMEPNPEMUposams 1 nPeoopas0svleams UHGopmayuio, NPeocmasieHHyo 8
maobauyax, Ha OUASPAMMAax, epagpuKax, ompaxcarowyro c6OUCMed U XapaKmepucmuKku peaibHblx
npoyeccos u si8ieHull;

HcTopusi MaTeMaTHKH

o Xapaxmepuzoeams K140 8bLOAIUUXCI MAMEMATNUKOE 8 pA3GUMUE MAMEMAMUKU U UHBIX
Hayuuvix obaacme,

® NOHUMAamMb Poib Mamemamuku 8 pazeumuu Poccuu.

MeTtoabl MAaTEMATHKH

®  GLIOUPaAMb U3YUEeHHbIE MEMOObL U UX KOMOUHAYUU OISl PeuleHist MamemMamu4ieckux 3a0a4;

® UCNOBL306AMb MAMEMAMUYECKUE 3HANHUSL OJisl ONUCAHUSL 3AKOHOMEPHOCMELL 8 OKPYIcaloujell
OelicmeumenbHOCMuU U NPOU368e0eHUSX UCKYCCMBA,



Conep:xanue yueOHOro npeamera

Yucaa

ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

YucnoBble 1 OyKBEeHHbIE BbIPAKEHUSA

Bolpaxkxenue c nepemeHHOW. 3HaueHHE BblpakeHUs. lloacTaHOBKa BBIpa)KEHHUH BMECTO
IIEPEMEHHBIX.

Llenbie BbIpa:keHust

CreneHb ¢ HaTypajlbHBIM IIOKa3zaresleM M ee cBoiicTBa. [IpeoOpa3zoBaHMsl BbIpakeHUH,
COJIEpKalIUX CTENEHU C HaTypaJIbHBIM I10Ka3aTeNIEM.

OpHousieH, MHOrowIeH. J[efcTBHsSI ¢ OJHOWIEHAMH U MHOTOYJIEHaMU (CII0’KEHHE, BEIUUTAHHUE,
yMHOXeHHUE). DopMysbl COKPALIEHHOTO YMHOXEHMS: PAa3HOCTb KBaJpaToOB, KBaJApaT CyMMBbl U
pasHocTH. PaznoxeHre MHOro4wieHa Ha MHOXHTENN: BBIHECEHUE OOLEr0o MHOXKUTEIS 32 CKOOKH,
2pYnnuposKa, npumererue hopmyn COKpaujeHHo020 YMHONCEHUS.

YpaBHeHus1 1 HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHust

[TonsiTHEe ypaBHEHUS W KOPHs ypaBHEeHUs. [Ipedcmasnenue 0 pagHOCUNbHOCMU YPAGHEHUII.
Obnacmo onpedenenus ypasHenus (001acmb 00Ny CMUMbBIX 3HAYEHUL NePeMEHHOUL).

JIuHeliHOe ypaBHeHHE M €r0 KOPHHU

Pemenue nuneitHbIx ypaBHeHUH. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmso xopnetl
JIUHEUHO020 YypasHeHus. Pewenue Tunelnvlx YypasHeHuli ¢ napamempom.

Cucrembl ypaBHeHU

VYpaBHeHMe ¢ IByMsl IepeMEHHBIMU. JINHEWHOE ypaBHEHUE C JBYMsI IEPEMEHHBIMU. [Ipsamas
Kax epaguyeckas unmepnpemayus TUHeH020 YPaGHeHUs C 08YMsl NePeMeHHbIMU.

[TonsiTve cucTembl ypaBHEHUH. Pelienne cucTeMbl ypaBHEHHM.

MeTtobl pelieHus] CUCTEM JIMHEHHBIX YpaBHEHUN C JIByMsSI NIEPEMEHHBIMU: epaghuuecKuti
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmembl TUHENUHBIX YPAGHEHUIL C NAPAMEMPOM.

DOyHKIUHA

IHousitue pyHkumuu

JlexapToBbI KOOpAMHATHI Ha INIOCKOCTU. POPMUPOBAHKE NIPEACTABIEHUI O METAIIPEAMETHOM
HNOHATUM  «KOOpAMHATBD. CrnocoObl 3agaHus (QYHKUIUN: aHAJIUTUYECKUHM, TIpaduyecKui,
tabmuunblid. I'paduk dynxmuu. Ilpumepsl QyHKIMHA, TOTy4aeMbIX B MPOLECCE HCCIEIOBAHMS
Pa3IUYHBIX pealIbHbIX IMPOLECCOB M pelleHus 3anad. 3HaueHue (yHKUIuu B Touke. CBoOMcCTBa
GyHKLUI: 00J1aCTh ONpeAeIeHNs, MHOXKECTBO 3HaYCHHUH,

JIuneiinas pyHKuus

CgoiicTBa u rpaduk JauHeHON QyHKIMHU. YTioBol Ko3dduuueHt npsmoii. Pacrionoxenne
rpaduka NUHEHHON (QYHKIIMM B 3aBUCHUMOCTH OT €€ yIJIOBOro Ko3¢@duiueHTa U CBOOOAHOIO
uyneHa. Haxoowcoenue Kkoaghguyuenmos auneluHou QYHKyuu Nno  3A0AHHLIM  YCIOBUAM:
npoxodcoeHue NpsmMou yepes 08e MOYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OaHHYI0 MOUKY U NAPAJLIENbHOU OAHHOU NPAMOU.

Pemienne TekcToOBBIX 32124

3agaun Ha Bce apupMeTHYECKHE AeliCTBUSA

Pemennie TekCTOBBIX 3adau apudmeTHueckuM crocobom. Mcmonb3oBaHue TaOiull, CXeM,
4epTeKEN, APYTUX CPEACTB NPEACTABIEHUS JaHHBIX IPU PEILICHUH 3aa4u.

3agauu Ha 1BM:KeHUe, pa00oTy U MOKYIIKH

AHaJIM3 BO3MOXKHBIX CHUTyallUid B3aMMHOT'O PACIOJIOKEHUS OOBEKTOB MpPU HX JIBHKEHMUHU,
COOTHOILIEHUSI 00BEMOB BBITIOJIHSAEMBIX Pa0OT MPU COBMECTHOU paboTe.

3agaum Ha YacTH, 101, IPOLEHTHI

Pemenne 3amau Ha HaxOXKIEHHE YacTH 4YMCJIa W 4YMCia MO ero yactu. Pemenue 3amgad Ha
IPOLEHTHI U 10o1u. [IpuMeHeHne nponopuuil Npy peleHUH 3a4a4.



Jlornueckue 3agauu

Pemenune noruueckux 3anad. PeuieHue 1o02uieckux 3a0a4 ¢ noMowbto epagos, maobauy.

OcHOBHBbIE METOJbI pelleHUs] TEeKCTOBbIX 3aja4: apu(MeTHYecKull, anreOpandecKuid,
nepeGop BapUaHTOB.

HcTopusi MaTeMaTHKHU

Bosnuknogenue mamemamuxu Kax Hayku, smansl ee passumus. (OcHO8Hble pazoenvl
Mamemamuxu. Beioaowuecs mamemamukuy u ux 6Kaao 6 passumue HayKu.

3apoocoenue aneebpvr 6 Heopax apugpmemuxu. An-Xopezmu. PooicOeHue 0OyKeeHHOU
cumeonuxu. I1. @epma, ©. Buem, P. /[exapm.

Tlosenenue memooa KoopouHam, nO360JAIOUE20 NEPEBOOUMb 2eoMempuieckue 0OveKmol Ha
a3vlk aneeopul. Tlosenenue epaguros gynxyui. P. Jlexapm, I1. @epma. [Ipumepsl paziuynvlx
cucmem KOOpOUHam.

TemaTn4ueckoe NJIAHUPOBAHHE

Paznea KoanuectBo yacoB
JIuHeliHOE ypaBHEHUE C OJHOM NIEPEMEHHOU 17 yacoB

[lenbie BoIpaxeHUst 68 yacoB

OyHKIUU 18 yacoB

CucreMbl TMHENHBIX YPaBHEHUH C IBYMS 25 yacoB
MepEMEHHBIMU

O60061eHre U cucTeMaTu3alus yueOHoro Matepuana | 8 4acoB

Bcero 136 yacos




8 kiace

IInanupyemble pegMeTHbIE PE3yIbTAThI
Y4yenuk HayuuTcs B 8 kiacce (1J1s1 HCIIOJIb30BAHNS B IOBCEJHEBHOM JKM3HHM U o0ecrieyeHust
BO3MOSKHOCTH YCIIEHIHOTO NMPOJ0JIKEeHUs1 00pa3oBaHus HA 0a30BOM YPOBHeE)
DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTHKH

e  OnepupoBaTh Ha 6a30BOM ypOBHE® MOHATHAMH: MHOKECTBO, 3JEMEHT MHOXECTBA,
IIOIMHO>KECTBO, IPUHAJIEKHOCTD;

®  33/1aBaTh MHOKECTBA IIEPEUUCIIEHUEM UX JIEMEHTOB;

® HAaXOIUTH NepeceueHune, 00beTMHEHNE, IIOAMHOKECTBO B MPOCTEHIINX CUTYAIHIX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSAMM: ONEPUPOBATH Ha 0a30BOM YpOBHE
HNOHATHUSIMU: OIIPEJEIIEHNE, aKCUOMa, TEOPEMa, J0Ka3aTeIbCTBO;

® IIPUBOJUTH NPUMEPHI U KOHTPIPUMEPBI AJIs OATBEPKACHUSA CBOUX BBICKa3bIBAHUM.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  HCNOJNB30BaTh TpauuecKoe MPEACTABICHHE MHOXECTB JUIsl OMUCAHUS PeaJbHBIX
IPOLIECCOB U SBJICHUH, IPH PEILICHUH 3aJa4 APYrUX y4eOHBIX IPEIMETOB.
Yucaa

e OnepupoBarh Ha 0a30BOM ypoBHE HOHATUsAMH: OnepupoBaTh Ha Ga30BOM YpOBHE
HOHATUSAMM: HATypaJbHOE YHMCIIO, LI€JI0€ YHMCIO0, OOBIKHOBEHHAas ApoOb, JecATUYHas IpoOb,
CMelllaHHas ApoOb, pallMOHAIBHOE YUCII0, apUPMETUUECKUN KBaIpaTHBIN KOPEHb

®  HCIIOJIB30BATh CBOMCTBA YMCEJ U IIPABUJIA ICHCTBUN IIPU BBIIIOJHEHUH BBIYMCICHUMN;

®  OLCHMBAaTh 3HAYECHUE KBAJIPATHOIO KOPHS U3 MOJIOKUTEIBHOIO LIEJIO0r0 YUCIIA;

®  pacrno3HaBaTh palMOHAJIbHBIE U UPPALMOHAIBHBIE YNCIIA;

®  CpaBHUBAaTh YHCIIA.
B noBceHeBHOM KU3HM M NIPH M3YYCHHUH APYTHX PEIMETOB:

®  OLCHUBATh PE3YJIbTAThl BHIYMCIECHUN NPU PELICHUH PAKTUYECKUX 3a]1a4;

e  BBIIOJHATH CPABHEHHUE YHCET B PEAJIbHBIX CUTYALMSIX;

®  COCTaBJIATH YMCJIOBBIE BBIPAXKEHUS IPU PELICHUM IPAKTUYECKUX 3alad U 3a7ad U3
JPYruX y4eOHBIX IPEAMETOB.
ToxknecTBeHHBbIE IPe0OPa30BAHUA

e BpINonHATE HecNoXKHBbIE NMpeoOpa3oBaHUs /s BBIYUCICHHS 3HAUYEHUM YHUCIIOBBIX
BBIPAXEHUI, CONEPIKALUX CTENEHU C LIETIBIM OTPULATENIBHBIM [10KA3aTEIIEM;

e  BBLIIOJHATH HECJOXKHBIE TMPeoOpa3oBaHUsl JIPOOHO-TUHEHHBIX BBIPAXKEHUN U
BBIPQXEHUH C KBaJIpaTHBIMU KOPHSIMH.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

® [IOHUMAaTh CMBICJI 3aMUCH YHCIIA B CTAHJAPTHOM BUJIE;

e omnepupoBaTh Ha 6A30BOM ypOBHE MOHSATUEM «CTaHAAPTHAS 3aIUCh YUCIIa».
YpaBHeHus] M HEPABEHCTBA

®  [IPOBEPSATH, ABJISAETCS JIU JaHHOE YUCIIO PEIEHHEM YPaBHEHHUS

e  pemiarth KBaJpaTHbIE ypaBHEHUS 10 (HopMylie KOpHEH KBaJpaTHOTO YpaBHEHNUS;

DOyHKIUHA

e Haxonuth 3HaueHHe QYHKIMU 1O 33JAHHOMY 3HAUEHHIO apTyMEHTa;

® HAXOAUTh 3HAYCHME apryMeHTa MO 33JaHHOMY 3HAYCHHMIO (DYHKIIMHM B HECIOMXKHBIX
CUTYaLUsX;

®  [IPOBEPSATH, SBJISIETCA JIM JaHHBIA rpapuk rpadukoM 3a7aHHON QyHKIHMH (0OpaTHOMN
MPONOPLUUOHAIEHOCTH);

e ompenenaTh NPUOIIKEHHBbIE 3HAYEHHUsS KOOPIUHAT TOYKH MepeceueHHsl IpaduKoB

byHKIH;




TexcToBbBIE 3a1a4H

e  pemiath 33/1a4y Pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, HA IBUKEHHE), CBA3BIBAIOIINX
TPY BEJTWYMHBI, BBIJICISATH 9TU BEIMYUHBI U OTHOIICHUS MEX]Ty HUMU;
B noBceiHeBHOM KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMeTOB:

®  BBIJBUTATh THIOTE3bl O BO3MOXHBIX MPEICIIbHBIX 3HAYCHHSIX HCKOMBIX B 3a/1aye
BEJIMYUH (J1e71aTh TPUKUJIKY).
HUcTopusi MaTeMaTHKHU

e OmnuchIBaTh OT/IEIBHBIC BBITAIONINECS PE3YNbTATHI, TOJYyYCHHBIC B XOJIE PAa3BUTHUS
MaTEeMAaTHKH KaK HAyKH;

®  3HATh NPUMEPHI MATEMAaTUYECKUX OTKPBITUH U X aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMUPHOH UCTOPUEH;

e [IOHUMATh POJIb MATEMATUKH B pa3Butuu Poccum.
Yuenux nonyuum eozmosrcnocmo nayuumoca 6 8 Knacce 011 obecnevueHus 603IMONCHOCHU
YCREUWHO020 NPOOOIHCEHUSA 00PA308AHUA HA OA3080M U Y2TIYOIEHHOM YPOBHAX
DJIeMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH

e  Onepuposamv® nomsmusmu: onpedenenue, meopema, aKCUOMA, MHOICECHIBO,
XapaxkmepucmuKky MHONCeCmsed, 3JeMeHm MHOJHCecmeda, nycmoe, KOHeuHoe U 0OecKOHeuHoe
MHOHCECMB0, NOOMHONCECMBO, NPUHAOTIEHCHOCTb, BKAI0UEHUEe, DABEHCINBO MHONCECME;

®  U300padiCcamv MHONCECMEA U OMHOULEHUE MHONCECME C NOMOWbLIO KPY208 Diliepa;

®  onpedenamv  NPUHAONEHCHOCMb  INEMEHMA  MHONCECms8y,  00beOUHeHulo U
nepeceueHu0 MHOMCecms;

®  3a0a6amb MHOMCECMBO C NOMOWbIO NEPEUUCIeHUS] DIEMEHMO8, CI0BECHO20 ONUCAHU,
B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  UCNONBL308AMb  MHOMCECMBA, ONepayuu ¢ MHOICECMBAMU, UX 2paguueckoe
npeocmasienue 0 ONUCAHUS PeAlbHbIX NPOYECCO8 U A6IEHULL.
Yucaa
Onepuposams NOHAMUAMU. MHONCECMEO HAMYPALbHBIX YUCEN, MHONCECMBO YENbIX YUCE],
MHOJICECMB0 PAYUOHANBHBIX YUCE]l, UPPAYUOHATbHOE YUCTIO, KBAOPAMHBIL KOPEeHb, MHONCECMBO
OelicmeumenbHblX Yucesl, 2eoMempuieckas uHmepnpemayus HamypaioHslx, Yeasix,
PAYUOHANBHBIX, OeliCMBUMENbHBIX Ylcel

®  GLINONHAMb GLIYUCIEHUS, 8 MOM YUCTEe C UCNONIb308AHUEM NPUEMOE DAYUOHATILHBIX
BLIYUCTICHULL,

®  BLINOJHAMb OKPY2IleHUe PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCTbIO,

®  CpasHusamv payUOHAIbHBIE U UPPAYUOHANbHBIE YUCIA,
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeEIMETOB:

®  NPUMEHAMb NPAGULA NPUOTIUNCEHHBIX BbIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay
U pewieHuly 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINONHAMbL CPABHEHUE pe3VIbMAaAmos BbIYUCIEHU NPU peueHuu NpaKmuyeckux
3a0ay, 6 Mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

®  CcoCmasiams U OYeHUBAMb YUCTI08blE GbIPANCEHUSL NPU PeUUeHUU NPAKMUYECKUX 3A0aY
u 3a0ay uz Opyeux yueOHvIX npeomemos;
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu ¢
YenvlM ompuyamenbHulM noKazamenem,

®  GLINONHAMbL NPeobpPA308aHUS  BbIPAICEHULL, COOEPHCAUWUX CMENneHU C YeablMU
ompuyamenbHbIMU  NOKA3AMeNAMU, Nepexooums om 3anucu 6 6ude CmeneHu ¢ UYeavlm
ompuyamenbHbiM NOKA3amenem K 3anucu 6 suoe opoou,

®  GLINONHAMbL NpPeodpazosanusi OPOOHO-PAYUOHATILHBIX BbLIPANCEHUU: COKpAujeHue
Opobetl, npusedeHue aneebpaudeckux opooetl Kk 00wemy 3HamMeHamento, CLodHCeHUue, YMHOJICEeHUe,




denenue ancedopaudeckux opobel, 8038edeHue aneedbpauyeckol Opoou 6 HAMmypaibHyl0 U Yeryro
OMPUYAMENLHYIO CIENeHb,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guidenamb K8Aopam CymMMbl UIU PAZHOCMU OBVUIIEHA 8 BbIPANCEHUSX, COOEPHCAUJUX
K8a0pammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUYUX MOOYTb.
B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  BLINOIHAMb NPEOOPA30BAHUSL U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CAHOAPMHOM
suoe;

®  GLINOAHAMb NPeoOPA306AHUs ANICOPAUYECKUX BLIPAICEHUL NPU peuleHuu 3a0ay
Opyeux yueOHvix npeomMemos.
YpaBHeHus1 1 HEPABEHCTBA
Onepupoeamv nouamuaMu. ypasHeHue, Kopeub YPaeHeHUs, PAGHOCUIbHblEe YPABHEeHUs, 001acmb
onpeoeneHust YPaeHeH s, CUCeEMbl YPAGHEHUL

®  pewams K8AOpaAmMHble YPAGHEHUSA U YPABHEHUs, CBOOUMbLE K KBAOPAMHBIM C NOMOWbIO
MOAHCOECMEEHHbIX NPEOOPA30BAHULL,

®  pewams OPOOHO-TUHEUHbLE YPABHEHUS,

® pewams  npocmenwiue  UPPAYUOHANbHLIE  YPABHEHUs  8UOd [ f(x)=a,

V7 () =g (x)

®  pewams YpagHeHUs CNOCOOOM PA3ZNIONHCEHUS HA MHOMCUMENU U 3aMeHbl NePEMEHHOT,

®  pewams HECIOMHCHbIE KBAOPAMHbBLE YPAGHEHUS C NAPAMEMPOM;

®  pewams HeCI0HCHbIE YPAGHEHUS 8 YElblX YUCTAX.
B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTrUX NPeAMETOB:

®  cocmaenamy U peuams Keaopamuvie ypasHe s, YPAGHEHUsl, K HUM C800AuUecs, npu
peuieHul 3a0ay opyaux y4eOHvlX npeomemos;

®  GLINOIHAMbL OYEHKY Npagoonooodus pe3yibmamos, NOAYYAeMblX NpU peuleHuu
K8AOPAMHBIX YPAGHEHUL NPU peuleHUulU 3a0ad Opyaux y4eOHbLX NpeomMemos,

®  gblOUpamMb COOMBEMCMBYIOWUEe VPAGHEHUS, U UX cucmemvl Ol COCMAGIEHUs
Mamemamuyeckoi Mooenu 3a0aHHOU PeanbHOl CUMYayuy Ui NPUKIAOHOU 3a0adu;

®  yMemb UHMEPNPEeMupo8amsv NOLYYEHHbIN NPU peuleHUU YPAGHEeHUs, pe3Vibmam 8
KOHmMeKcme 3a0aHHOU PeanbHOl CUMYayuu uiu RPUKIAOHOU 3a0ayu.
DOyHKIUHA

o  Onepuposamv HNOHAMUAMU: DYHKYUOHANLHASA 3A6UCUMOCTL, (DYHKYUA, 2pagux
@yHKYyuU, cnocobbl 3a0anus QyHKYUU, apeymMeHm u 3navenue yukyuu, oonacmes onpeoenerus u
MHOIHCECMB0 3HAYEHUN PYHKYUU, HYIU QYHKYUU,

o cmpoums  2paguKku  JUHEUHOU,  K8aopamuuHou  QYHKyuu,  0OpPaAmMHOU

’

k
NPONOPYUOHATLHOCU, PYHKYUU 6UOA: y = a + 3 v=-xy=3Yx, y=|x
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epagpura
@ynryuu y=f(x) ons nocmpoenus epaduxos Gynkyul y — af (kx+b)+c
B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO ePAPUKA PeAbHYIO 3a8UCUMOCTb UTU NPOYECc NO UX
XapakxmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU pelueHUU 3a0ad U3
Opyaux yueOHblX npeoMemos.
TexcToBbBIE 3a1a4H

e Pewamb npocmole u CIOHCHbIE 3a0a4U PA3HBIX MUNOS, A MAKA’Ce 3a0a4l NOBLIUEHHO
mpyoHocmu,

®  AHAMU3UPOBAMb 3AMPYOHEHUs NPU PEUEHUU 3A0aY,



®  GLINOAHAMb PA3IUYHbIE NPEe0OPA308AHUSL NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOB8AMb
HOBble 3a0a4u U3 OAHHOU, 8 MOM HYUCie 00pamHvle;

®  UHMEpPNpemupo8ams  GbIUUCIUMENbHbIE pe3VIbmamsl 6 3adaue, UCCLe008amb
NOJYYeHHOe peuerue 3a0a4u;

®  QHAMUBUPOBAML  BCEBOZMOMNCHBIE —CUMYAYUU  3AUMHO20  PACHONIONCEHUS  O8YX
00bEeKMOo8 U U3MEHeHUue UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpOCMmb, 8peMsl,
paccmosnue) npu pewlenuu 3a0ay Ha O08udCeHue 08yxX 00beKMmo8 KAk 6 O0OHOM, MaK U 8
NPOMUBONOIOINCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBO3MONCHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
PAccMampusams pasHvle CUCHEeMbl Omcyema,

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOE, CEA3bIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUJICEHUE), BblOeNAMb MU BEIUYUHbL U OMHOWEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpYyupoeamv cOOCMEEeHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIABbl, KOHYEHMPayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTe, CLONCHbIE NPOYEHMbI C 0O0CHOBAHUEM,
UCNONBL3YSL PA3HBLE CNOCOObL;

®  061a0emb OCHOBHbIMU MEMOOAMU PEeULeHUsl CIOHCEMHbIX 3a0ay. apugdmemuiecKkul,
aneebpaudeckull, nepebop 8apuanmos, 2eomMempudeckull, epaguieckuil, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  guldenamb Npu peueHun 3a0ay Xapakmepucmuku paccmampueaemol 6 3aoave
cumyayuu, OmauYHble OMm PeaibHblX (me, Om KOMOPbIX aOCmpasuposaiiucy), KOHCMpyuposanms
HOBble CUMYAYUU C YY4emoM SMUX XApakmepucmux, 8 4ACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYEeHmpayuuy, y4umvléams ni0OMHOCMb 8eUiecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAlbHbIX CUMYAYULl,
8 KOMOpbIX He mpeOyemcs MOUHbIL BbIYUCTUMENbHBIL Pe3YIbman,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3HblE CUCEMbl OMCYema.
HcTopust MaTeMaTnKH

*  Xapakmepuzoeamv 6K1A0 GbLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX obnacmell;

®  NOHUMAMb PONb Mamemamuku 6 pazsumuu Poccuu.
MeTtoabl MAaTEMATHKH

®  guLIOUpamMb U3YUEHHBIE MEMOObl U UX KOMOUHAYUU OJisl peuleHUus: Mamemamuyeckux
3a0ay;

®  uCnonb306amb Mmamemamuieckue 3HaHus Ol ONUCAHUA 3AKOHOMEpHOcmel 8
OKpyoHcatoujell 0elcmeumenbHOCmu U NPOU3Be0eHUAX UCKYCCMEA,

Conep:xanue yueOHOI0 npeamera
Yucaa
PauuonanbHbIe yncIa
MHOXeCTBO palMOHANBHBIX uKcesl. CpaBHEHHE pAlMOHANBHBIX uHcen. JleicTBusa c
palMoHAIBHBIMU YncIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAmMUYHoOU Opoovio.
HppanuonajbHble Yucia
[TonsTre mppanmoHaIBHOrO yncia. Pacro3HaBaHue MppanroOHaIbHBIX yucen. [Ipumepsl

JI0Ka3aTeabCcTB B anredpe. MppalnoHanbHOCTh YnciIa \15 . [Ipumenenue B reomerpun. Cpagnenue
uppayuoHanbHulx yucen. MHodxxcecmso 0elcmeumenbHbIX Yuce.

Leibie BbIpaKeHUs

JApoOHo-panmoHaJbHbIe BHIPAKEHUS

Crenenp c nensiM mnokasareneM. IIpeoOpa3oBaHue JpoOHO-TUHEWHBIX BBIPAXKECHU:
CIIOKEHHE, YMHOXKEHUE, JIeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAYeHUs NePEMEHHbIX



8 0pobHO-payuonanvusix evipaxcenusx. Cokpawenue ancedopauveckux opooeu. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3namenamento. Jlelcmsus ¢ aneedpaudeckumu OpooOsimu:
clodcenue, 8blUmaHnue, YMHOdICeHue, 0eleHue, 8036€0eHUe 8 CENeHb.

IIpeobpazosanue svipasicenuil, COOEPHCAUUX 3HAK MOOYIIA.

KBaaparHbie KopHUI

Apudmerndeckuii KBaJpaTHBIM KOpeHb. [IpeoOpa3oBaHWEe BBIPAKEHUN, COACPIKAIIIX
KBAJIpaTHBIE KOPHU: YMHOXKEHUE, JCIICHHWE, BBIHECCHHE MHOXHUTENS W3-T0J 3HaKa KOpHS,
BHeceHUue MHOJMCUmeJisi N0O 3HAK KOPHAL.

YpaBHeHUsI 4 HEPABEHCTBA

YpaBHenust

Obnacmwb onpedenenus ypasneHus (001acms OONYCMUMbIX 3HAYEHUL NePeMEeHHOLL).

KBaapaTrHoe ypaBHeHHe U er0 KOPHH

KBagparuele ypaBHeHus. Hemnonssle KBaapaTHble  ypaBHEHHMA. JMCKpUMMHaAHT
KBaJIpaTHOTO ypaBHeHUs. DopMyiia KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buema. Teopema,
obpamnas meopeme Buema. PeneHne KBaJpaTHBIX YpaBHEHH:MCIIOIb30BaHUE (POPMYIIBI IS
HAXOXJICHUS KOpPHEH, epaguueckuil memoo peuteHuss, pasiodceHue Ha MHOICument, noooop
KOpHell ¢ Ucnonv3osanuem meopemvi Buema. Konuuecmso xopHell K6aOpamuo2o ypasHeHus 6
3asucumocmu om e2o0 ouckpumunanma. buxeadpamuvie ypasnenus. Ypasuenus, ceoodumvie K
JuHeunbiM U keaopamuuim. Keaopamuule ypagnuenus ¢ napamempom.

/IpoGHo-panuoOHAIbHbIE YPABHEHUSI

Pemenue npocredmmx ApoOHO-IMHEHHBIX YpaBHEHUHN. Peuenue 0poOHO-payuoHaibHbIX
VpaeHeHull.

Memoowl pewienus ypasHeHuil: Memoobl pAGHOCUTLHBLX NPeoOPA308aHUL, MEeMOO 3AMeHbl
nepemenHol, epapuueckuii Memoo.

Ilpocmetiuue uppayuonanvHvle ypasueHus 6uod ff(x) =a, \/f(x) = \/g(x) .

Vpaenenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

DOyHKIUH

HHonsaTHe pyHKUIUN

I'paduk dynknuu. Ilpumepbl (QyHKIOMA, TOTy9aeMbIX B TPOIECCE HCCICIOBAHUS
pa3IMYHBIX PeaTbHBIX MPOIECCOB U perneHus 3aaa4. CBoiicTBa GyHKIMIA: 007aCTh ONPEIeIeHNUS,
MHOKECTBO 3HAYEHUW, HYIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs U
yObIBaHUs, HAaOOJIbIIIee U HAUMEHbIIIee 3HaueHus. MccaenoBanue GyHKINY 10 ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3a0annvle ynkyuu.

Oo0paTHas NPpONOPUMOHAIBHOCTH

CaoiicTBa QyHKIMH y = k y = };c ['unep6omna.
X
I'pagpuxu ghynkyuii.
I'paguxu ¢pynxyuti y:a+L, yv=~xy=3Yx, y=|x
x+b

Pemenne TekcToBBIX 32124

3aga4u Ha IBHKEHHE, PA00TY H MOKYIIKH

AHanu3 BO3MOXHBIX CUTyallUi B3aMMHOT'O PacHoJIOKEHUsI OOBEKTOB MPH UX ABM)KECHUU,
COOTHOIIIEHUSI 00bEMOB BBIMOIHAEMBIX pabOT NMPH COBMECTHON paboTe

OcHoBHbIE MeTO/IbI pellieHUsl TEKCTOBBIX 3a1a4: apudmMeTrnyeckuil, anreOpanueckui,
Ilepsuunvie npedcmagnenus 0 Opyeux Memooax peuleHus 3a0ay (ceomempuiecKkue u cpaguieckue
Memoowl).

Hcropust MaTeMaTHKHU

Bosznuxnogenue mamemamuxu kax Hayku, smanvl ee pazeumus. OcHoeHble pazoenvi

mamemamuxu. Beidarowuecs mamemamuku u ux 6K1ao 6 pazeumue HayKku.



beckoneunocmv mmnooicecmea npocmuix uucen. Yucaa u onunvl ompesxos. Payuonanvrvle
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxkona Iugazopa
3apooicoenue ancebpvr 6 neopax apugpmemuxu. An-Xopesmu. Poowcoenue 0yK8eHHOLU
cumsonuku. I1. @epma, @. Buem, P. lexapm. Hcmopus eonpoca o HaxodicoeHuu popmyn KopHeli
aneebpauueckux ypasHenuti cmenenel, oorvuux yemvipex. H. Tapmanwvs, /c. Kapoano, H.X.
Abenv, 3. I'anya.
TemaTnueckoe NJIAHMPOBaAHHE

Paznen KoanuectBo yacon
ParmonanbHbie BbIpaXKeHUs 55 yacoB
KBanparubsie kopHH. JlelCTBUTEIbHBIC YHUCIA 30 yacoB
KBanpartHbie ypaBHEeHUS 36 yacoB

O060061eHne U cucTeMaTu3anus yueoHoro matepuaia | 15 gacos

Bcero | 136

9 kiaacc

I[Inanupyemblie mpeaMeTHbIE pPe3yabTaThl
Y4yennk HayunTcs B 9 kiacce (1J151 MCIIOJIb30BAHUS B IOBCEIHEBHOM KU3HH U
o0ecrneyeHUs1 BO3MOKHOCTH YCIEIIHOTO MPOA0JIKeHsl 00pa3oBaHUs HA 0a30BOM YPOBHe)
YpaBHeHUs] M HEPABEHCTBA
e OmnepupoBarh Ha 0a30BOM YPOBHE IOHATUSIMHU: YUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pelieHue HepaBeHCTBA;
® [IPOBEPSTH CIPABEIJIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTth JUHEHHbIE HEPAaBEHCTBA U HECJIOKHBIC HEPABEHCTBA, CBOASIIMECS K TUHEUHBIM;
penaTh CUCTEMbl HEPABEHCTB;
MIPOBEPSITH, SIBISETCS JIU TaHHOE YHCIIO PEIIEHUEM HEPABEHCTBA;
n300pakaTh pelIeHUs HEPABEHCTB M UX CUCTEM Ha YHCIIOBOW MIPSAMOit

DOyHKIUHA

e Haxoauth 3HaueHUE QYHKIMHU 10 33JAHHOMY 3HAUYEHUIO apTyMEHTa;

® HAaxXOoAWThb 3HAUYEHHWE apryMeHTa IO 3a/JlaHHOMY 3HAuY€HUI0 (YHKIMHM B HECIIOKHBIX
CUTYalUsX;

e 10 rpaguKy HaXOAUTh OOJACTh OIpPEJEICHUS,, MHOKECTBO 3HAYCHUH, HyIU (YHKIUH,
IPOMEXYTKM 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHusi M YyObIBaHHUS, HaumOoibllee U
HauMEHbIIIee 3HaYeHUS PYHKIINH;

® [IPOBEPSTH, SABJIAETCS JH JaHHBIA rpaduk rpadKkoM KBaJpaTUUHON 3aJaHHON (YHKIUH,
oTpeseNaTh NpUOIMKEHHbIE 3HAaUeHUSI KOOPAMHAT TOUKH IepecedeHus rpagukoB GyHKINMH;

e ornepupoBaTh Ha 0a30BOM YpPOBHE MOHSATUSMHU: MOCIEAOBATEIbHOCTh, apupMeTndecKkas
IIpOrpeccusi, FeOMETpUIECKasl POTrPeCCHsl;

e pemaTh 3aJaud Ha TPOTPECCHHM, B KOTOPBIX OTBET MOXET OBITh MOJy4yeH
HENOCPEICTBEHHBIM MOJICUeTOM 03 MpUMeHEeHUsI (popMyI.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

® JCMOJb30BaTh Ipa@UKU peanbHBIX MPOLECCOB M 3aBUCUMOCTEH NJIsi ONpeNeeHHs] UX
CBOMCTB (HamOOJbIIME W HAUMEHBIINE 3HAUYEHHUs, MPOMEXKYTKHM BO3pAacTaHUs M YObIBaHUS,
00J1aCTH MOJIOXKUTENIBHBIX U OTPULIATENIbHBIX 3HAUECHHUH U T.11.);



® CIIOJIb30BaTh CBOMCTBA JIMHEHHON QPYHKIINM 1 ee TpaduK IpHU PEIIeHUH 3a/1a4 U3 JPYTruxX
y4eOHBIX TPEIMETOB.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

e limerp mpencraBiacHUE O CTATUCTHMYECKHUX XapaKTEPUCTHKAX, BEPOATHOCTH CIy4aiHOIO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

e pemaTh NPOCTEHIIMEe KOMOWHATOPHBIC 33Ja4l METOJOM MPSMOTO0 M OPraHM30BaHHOTO
nepebopa;

® [IPE/ICTaBIIATH JIaHHBIC B BHJIE TAONIUL, TUarpaMM, rpa(ukos;

® UyyTaTh UH(POPMALUIO, IPE/ICTABICHHYIO B BUE TaOIMIIbI, JUarpaMMsl, rpaduka;

® OIpe/esATh OCHOBHBIE CTATUCTUUECKUE XapaKTEPUCTHKHU YUCIOBBIX HAOOPOB;

® OIICHMBATh BEPOSITHOCTb COOBITUS B IPOCTEHILINX CIIydasix;

® UMETh NPEACTABIEHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBJICHUSX.

B noBceHeBHOM KU3HM M TIPM M3Y4YECHUH APYTUX NPeJIMETOB:

® OIEHMBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM IIepedopa;

® METh NPE/ICTABICHUE O POJIU MPAKTHUECKHU IOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUM;

® CpaBHHMBATH OCHOBHBIE CTATUCTHMYECKHE XapaKTEPUCTHKH, IIOJIyYEHHBIE B IIPOLIECCE
peILIeHUs IPUKIAJHON 3a1a4M, U3YYCHHs] PEAJIBHOTO SIBJICHMUS;

® OILIEHUBATh BEPOATHOCTb PEAJIbHBIX COOBITHI U SBJICHUI B HECTOKHBIX CUTYaIUsX.

TexcroBble 3axa4n

® OCYUIECTBJIATH CIIOCOO MOMCKa pelIeHUs 3a7ay, B KOTOPOM pacCyKIEHHUE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHUIO;

® COCTaBJIATH IUIAH PELICHMS 3a1a4U;

e BBIIEISITH dTAIlbl PEIICHUS 3aa4uu;

® MHTEPIPETUPOBATH BBIYMCIUTENIBHBIE PE3YJIbTaThl B 3aJaue, UCCIEAOBATH IOJIYYEHHOE
pelleHue 3a1a4u;

® , HaXOJUTh NPOLEHTHOE CHUYKEHUE WU IPOLIEHTHOE MOBBIIIEHNE BEIUYNHBI,

® peuiaTh HECJIOKHBIE JJOTMYECKHE 3a/1a4l METO/I0M PacCyKICHUM.

B noBceHeBHOM KU3HM M IPH U3YYEHHUH APYTUX NPeIMETOB:

® BBIIBUraTh TUIIOTE3bI O BO3MOYKHBIX IIPEEIIbHBIX 3HAUEHUAX UCKOMBIX B 3a/1a4€ BEJIINYUH
(enatb NPUKUIKY).

Hcropust MaTeMaTHKHU

e OmnucelBaTh OTJENbHBIE BBIJAIOLIUECS pE3YNbTAThl, IOJYYEHHbIE B XOJ€ pPa3BUTHUS
MaTeMaTUKHU KaK HayKH;

® 3HATh IPUMEPBl MATEMATUYECKUX OTKPBITMHA U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

® TIOHMMAaTh POJIb MaTeMaTHKHU B pa3BUTHH Poccum.

MeTtoabl MaTeMaTHKH

e BriOuparh NOAXOAAIIMN M3YyYEHHBIM METOJ s peIIeHUs M3YyYEHHBIX THUIIOB
MaTEMaTHYECKUX 3a7ay;

e [IpuBoauTh HpUMEpPHl  MATEMAaTUYECKUX  3aKOHOMEPDHOCTEH B  OKPYKaOIIEH
NENCTBUTENBHOCTH U IPOU3BE/IEHUSIX UCKYCCTBA.

Yuenux nonyuum 6osmosrrcnocmo nayuumaocsa ¢ 9 knacce 014 obecneuenus 603M0HCHOCIU

YCREWHO020 RPOOONIHCEHUA 00PA306anUA HA 0A3060M U Y2yOIEHHOM YPOBHAX

Yuciaa

e  Onepuposamb NOHAMUAMU. MHOHNCECTE0 HAMYPATbHBIX YUCE]L, MHOICECMBO YEblX YUCe,
MHOHCECBO PAYUOHATLHLIX YUCE, UPPAYUOHATLHOE YUCTO, K8AOPAMHbIU KOPEHb, MHOINCECMBO
0eliCMBUMEeNbHbIX — YUCell,  2eoMempudecKas  UHMepnpemayus  HamypaibHblX, — Yeiblx,
PAYUOHATILHBIX, OUCMBUMENbHBIX YUCEN,

B noBceHeBHOM KU3HM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

® NpuUMeHAMb NPABULA NPUOTIUICEHHBIX GbIYUCTEHUN NPU PeUeHUU NPAKMUYECKUX 3a0a4 u
peutenuy 3a0ay Opy2ux yueOHvix npeomemos;



® GLINOIHAMb CPABGHEHUE PEe3YTbIMAMO8 6bIYUCIEHUN NPU PEUEeHUU NPAKMUYECKUX 3a0ay, 6
MOM YUCIIe NPUOTIUNCEHHBIX GbIHUCTICHULL,

® COCMAsnAMb U OYEHUBAMb YUCTOBbIE GbIPANCEHUS. NPU PEUEeHUU NPAKMUYECKUX 3a0ad U
3a0ay u3 Opyaux y4eOHvIX npeomemos;

® 3aNUCHIBAMb U OKPY2IAMb HUCI08ble 3HAYCHUS. PEedbHbIX GelUYUH C UCNOb308AHUEM
PA3HBIX CUCEM USMEPEHUSL.

YpaBHeHUsI U HEPABEHCTBa

o Onepuposams NOHAMUAMU. HEPABEHCMBO, PeUleHUe HEPABEHCMEA, 0ONACTb ONPeOeNeHUs.
YpaeHenus (HepaseHcmaa, CUucCmembvl YPAGHEeHU UIU HEPABEHCMSE),

® pewiams ypasHeHus 8uod x'=a;

® UCNONB306AMb MEemMO0 UHMEPBALO8 O/l pPeuleHUss Yeiblix U OpPOOHO-PAYUOHATLHBIX
HepaseHcmae;

® pewiams JUHelHble HEPABEHCMBA ¢ NAPAMEMPaAMU

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX NMPEAMETOB:

® COCmasnAmMy U peuamsCucmemMvl HepaseHCcme Npu peueHuu 3a0ay Opyeux yueOHbix
npeomemos;

® GLINONHAMb  OYEHKY NPABOON0000Us. Ppe3yiIbmamos, NOLYHaemMblX Nnpu — peueHuu
Hepagencma npu peuleHuu 3a0a4 Opyeux yueOHbvix npeomemos;

® gblOUPpaAMb COOMBEMCMBYIOWUE HEPABEHCMEA UMU UX Ccucmemsvl Olsl COCMABILEHUs
Mamemamuyeckol Mooeiu 3a0aHHOU PeailbHOU CUmyayuu Uil NPUKIaoHoU 3a0aqu;

® yuemb UHMEPNPEeMmuposams NOJYUEHHbI NPU peuleHul HepaseHCcmea Ulu CUCTeMbl
pe3yivmam 6 Konmexkcme 3a40AHHOU PeaibHOl CUMYayuu Uiy NPUKIAOHOU 3a0ayu.

DOyHKIUUHA

o Onepuposams NOHAMUAMU: DYHKYUOHANbHAS 3A8UCUMOCTNb, DYHKYUSA, epadhuk (yHKyuuU,
Cnocobbl 3a0aHUsA  YHKYUU, apeyMeHm U 3HayeHue @YHKyuu, oO1acms onpeoeieHus u
MHOJCECMB0  3HAYEHUNl  (YHKYUU, HYIU  @QYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCHb/HEUemMHOCIb PYHKYUU,

® cmpoums epapuku TUHEUHOU, K8AOPAMUYHOU QYHKYUL,

® Ha npumepe KaOPAMUYHOU PYHKYUU, UCTIONIb308AMb NPE0OPA308aHUs 2paduKa GyHKYUU
Y=f(x) ona nocmpoenus cpaduxos Gynkyui y — af (kx+b)+c

® uccnedosams QYHKYUIO no ee 2papuxy,

® HAXOOUMb  MHOJNCECMBO  3HAYEHUl,  HYIU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIMU K8AOPAMUYHOU (DYHKYUL,

® onepuposamv NOHAMUAMU. NOCAEO08AMENbHOCMb,  APUGMEemUecKas npocpeccus,
2eomMempuieckas npoepeccusl;

® pewams 3a0ayu Ha APUPMEMUUECKYIO U 2eOMEMPUYECKYIO NPOSPECCUIO.

B noBce1HeBHOM KU3HM M NIPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

® ULIIOCMPUPOBAMb C NOMOWDLIO 2PAPUKA PeanbHyI0 3A8UCUMOCMb ULU NPOYecc No Ux
XapakxmepucmuKam,

® UCNONBL306AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (YYHKYUU NPU peuleHuu 3a0ad u3
Opyeux yueOHviX npeomMemos.

TexkcToBbIE 321241

e Pewamv npocmvle U CIONMCHBIE 3A0a4U PA3HBLIX MUNOS, A MAKXHCE 3A0aAYU NOBLIUEHHOU
mpyoHOCmU,

® M00enuposams paccysHcoeHus Npu NOUCKe peuleHus 3a0ay ¢ NOMOubIo epagh-cxembi,

® yMemb 8blOUPAMb ONMUMATLHBII MEMOO PeuleHus 3a0a4u U 0CO3HABAMb 8blO0P Memood,
paccmampusams pasiuiHvle Memoobl, HAX0OUMb PazHble peuleHus 3a0auu, eciu 603MONCHO;

® GLINOIHAMb PA3IUUHbIE NPEoOPA308AHUS NPEONONCEHHOU 3a0ayu, KOHCMPYUPOBAMb
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie obpamHule;



® UHMEPNPemuUpoB8amyb 8bIYUCTUMENbHBLE PE3VIbIMAMbL 8 3A0aye, UCCIe008aMb NOYYEHHOe
pewieHue 3a0adu;

® uCCcne0o8amsv 8CEBO3MOIICHbIE CUMYAYUU NPU PEeleHUU 3a0a4 Ha O08UdCeHUue no pexe,
PAccMampusams pasHvle CUCHEMbl Omcyema,

® gr1ademb OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ad Ha cMeCl, CNIABbl, KOHYeHMpPayuu,

® pewiamsv 3a0ayu HA NPOYEHMbI, 8 MOM UUCILE, CLONCHbIE NPOYEHMbl ¢ 0OOCHOBAHUEM,
UCNONb3YSL PA3HBLE CNOCOObL;

® pewiams 3a0ayu N0 KOMOUHAMOPUKe U Meopul 6epOSAMHOCMeEll HA OCHOBE UCNONIb30BAHUS
U3YYEHHBIX MEeMO0008 U 000CHOBbIBANY peuleHue;

® pewamsv HeCl0ACHbIE 3A0aYU N0 MAMEMAMUYECKOU CMAMUCIuKe,

B noBceaHeBHOI1 ;KU3HH M MPU U3YYeHUH IPYTHX MPEAMETOB:

® gblOeIAMb NPU peuleHUl 3a0ay XapaKmepucmuku paccmampusaemoll 6 3adaye cumyayuu,
OMIUYHBIE OM PEealbHbIX (Mme, Om KOMOpbIX abOCMpacupos8aluch), KOHCMpPYupo8ams HoO8ble
cumyayuu ¢ y4emom OMmux Xapakmepucmuk, 6 UACMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYeHmpayuu, y4umsléams nIOMHOCIb 8eujecmsa

® pewiams 3a0ayu Ha O8UdHCEHUe NO peKe, PACCMAMPUBAs pa3Hble CUCHEMbL OMCcYemd.

CTaTHCTHKA U TeOpHs BePOSITHOCTEMH

o Onepuposamsv NOHAMUAMU: MAOIUYLL OAHHBIX, CpeOHee apughmemuyeckoe, MeOuUaHa,
Haubobulee U HauMeHblee 3HAYEeHUs. 6blOOPKU, PA3ZMAX 8blOOPKU, OUCNEPCUsl U CIMAHOAPMHOe
OMKIOHeHUe, CLYYAUHASL USMEHYUBOCb,

® u381eKamob UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX, HA OUACPAMMAX, epaduKrax;

® cocmasnsims mabauysl, CMpoums OUAPAMMbL U SPAPUKU HA OCHOBE OAHHDLX,

® onepuposamv  NOHAMUAMU: — PAKMOPUAL — YUCIA, NEPECMAHOBKU U  COYEMAHUS,
mpeyeonvhuk Ilackans,

® NpUMEHAMb NPABUNO NPOU3BEOEHUS NPU PeuleHUY KOMOUHAMOPHBIX 3404y,

® onepuposamv NOHAMUAMU. CAYYAUHLLIL ONbIM, CAYYAUHBLLL 6bIOOD, UCNbIMAHUE,
aeMeHmapHoe  CayuaiHoe cobvimue (UCX00), Klaccuueckoe OnpeoeieHue 6eposimHOCHU
CYUALHO20 CODLIMUSL, ONEPAYUU HAO CYHAUHBIMU COOBIMUAMU,

® pewams 3a0ayu HA GbIYUCIECHUE 8EPOSIMHOCIU C NOOCHEMOM KOIUYeCmea 8apuaHmos ¢
ROMOWBIO KOMOUHAMOPUKU.

B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

® onpedensimb CMAMUCUYECKUE XAPAKMEPUCMUKU 8b100POK NO mMadbIuyam, ouazpamman,
epaghuxam, bINOIHAMb CPABHEHUE 8 3A8UCUMOCTIU OM Yelu PeuleHUsl 3a0ayu;

®  OUYeHUBAMb BEPOAMHOCIb PEAbHBIX COOIMULL U S8TEHUIL.

HcTopusi MaTeMaTHKH

o Xapaxmepuzoeambv 6K1A0 8bLOAIOWUXCS MAMEMAMUKOG 8 PA3BUMUE MAMEMAMUKU U UHBLX
HAayyYHbIX 0Oaacmell;

® NOHUMAMb POIb MamemMamuxu 8 pazeumuu Poccuu.

MeTtoabl MaTEMATHKH

o Ucnonw3zysi  usyueHuvle  Memoobl,  NPOBOOUMb  OOKA3AMENbCMBO,  GbINOJHAND
onpogepoicerue;

® BbIOUPAMD U3YYEHHBLE MEMOObL U UX KOMOUHAYUY OJIsl PEUUEHUSL MAMEMAMUYeCcKUX 3a0ay,

® UCNONB306AML  Mamemamudeckue 3HAHUA Ol ONUCAHUA — 3AKOHOMEpHOCmel 8
OKpyofcatoujeli 0eiucmeumenbHOCmu U NPOU3BE0EHUAX UCKYCCMEA,

® npuMeHsmb npocmenuiue NPoSPAMMHbIe CPeOCMBA U IEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembvl NPU peuleHuy Mamemamuieckux 3a0ay.



Conep:xanue yueOHOro npeamera

HepaBencrBa

Yucnossle HepaBeHcTBa. CBOMCTBAa YHUCIOBBIX HepaBeHCTB. [IpoBepka cmpaBemIMBOCTU
HEPABEHCTB IPH 33/1aHHBIX 3HAYEHUSIX [TEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBa. OOracmb onpedeneHus
HepaseHcmea (001acmes OONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemenue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u e2o pewenus. PeuweHue KeaOpamHvlx HepaBeHCMS:
UCNONIL3068AHUE CBOUCME U 2pAPUKA K8AOPAMUYHOU (DYHKYUU, Memood UHMEPBAIos. 3anuch
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u 0pooHO-payuonHanibHblX HEPABEHCME MEMOOOM UHMEPEAILOS.

CucreMbl HEPaBeHCTB

CucreMbl HEpaBEHCTB C OJHOW INepeMeHHOW. PelieHue cUCTEM HEPABEHCTB C OIHOMU
MEPEeMEHHOI: JIMHEHHBIX, KgadpamHuvix. W300pa’keHUE penieHus CUCTEMbl HEPAaBEHCTB Ha
YU CJIOBOW MPSIMON. 3aIIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousitne pyHKkuMHU

['paduk pynkuuu. [Tpumeps! GyHKIUH, MOTy4aeMbIX B IPOLIECCE UCCIIECAOBAHMS PA3THYHBIX
peabHBIX MPOIECCOB W pelIeHHs 3afad. 3HadyeHue (QyHKIuM B Touke. CBoiicTBa (DyHKITHIA:
o0JacTb ONpeNeNeHUs, MHOXKECTBO 3HAUEHUH, HYIH, NPOMEXKYTKH 3HAKOIOCTOSHCTBA,
YemHOCMb/HeyemHOCMb, TTPOMEKYTKH BO3PACTaHUs W YObIBaHHS, HauOOJblIee W HaUMEHbIIee
3HaueHus. MccnenoBanue GyHKINY 110 ee rpaduky.

Henpepvignocmo ¢ynxyuu. Kycouno 3adannvle ¢ynxyuu.

KBaaparuunas pyHkumus

CpoiictBa u Trpaduk KBagpaTuuHoW ¢GyHKIMKM (mapabona). [locmpoenue epaghuxa
Keéaopamuyunol ¢yukyuu no mouxam. HaxoxaeHve Hynei kBaapaTuuHo QGyHKIUU, MHOdCecmaa
3HAYEHUT, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCMU.

I'pajpuku ¢ynxyuir. Ilpeobpasosanue cpagpuxa ynkyuu y= f(x) O0a1 nocmpoeHus
epaguxoe pynkyuii 6uoa ,, — af (kx+b)+c-

ITocsienoBaTeIbHOCTH U MPOTPECCHH

Yucnosas nocneaoBaTesbHOCTb. [[pruMepbl 4MCIOBBIX NOcaeAoBaTebHOCTEN. beckoHeuHble
NoCe0BaTeNbHOCTH. ApuMeTudeckass TMporpeccus U ee CcBOHCTBa. ['eomerpuueckas
nporpeccusi. Popmyna odwe2o uieHa U CyMMbl N Nepevlx UIeHO8 apupmemuieckol u
eeomempudeckou npozpeccuti. Cxo0auasncs 2eomempuieckas npocpeccus.

CraTucTuKa ¥ TeOpHus BEPpOATHOCTEH

Crarucruka

TabnuuHoe u rpaduyeckoe MpeacTaBiIeHUe JaHHBIX, CTOIOUAThIE U KPYTOBBIE JUArpaMMBbl,
rpaduku, NpUMEHEHHE JuarpamMmm 1 rpaKoB JJIsl OMCAaHUs 3aBUCHUMOCTEH peallbHbIX BEJTUYHH,
u3BIIeYeHHE HHPOpPMAIMK U3 TaOuull, Auarpamm U rpadukoB. OnucaTeNbHbIE CTATUCTUYECKUE
MOKa3aTeJIM YMCIOBBIX HAOOpOB: cpenHee apupMeTHYECKoe, MeouaHna, HaumOobplee U
HauMeHbIIIee 3HaYeHHs. Mepbl pacceuBaHus: pa3Max, oucnepcus U CMmaHoapmHoe OmKIOHeHue.

CnyualiHas W3MEHYMBOCTh. VI3MeHuMBOCT, TpU uU3MepeHUsX. Pewarowue npasuia.
3axkonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cayuaiinblie coObITHS

CrnyualiHple ONBITHI (SKCIIEPUMEHTBHI), BJIEMEHTApHBbIE Cly4yailHble COOBITHS (MCXOJIbI).
BepositHoctn  snemeHTapHbIX  coObITH. CoOOBITHS B CIyYallHBIX DKCIEPUMEHTaX U
0JIarONPHUATCTBYIONINE AJIEMEHTapHbIE COOBITHA. BeposaTHocTr ciydaliHBIX COObITHI. OMBITHI ¢
PaBHOBO3MOXKHBIMU JJIEMEHTApHBIMU COOBITUSIMH. Kilaccuueckre BEpOSTHOCTHBIE ONBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwio ouazpamm Jiiepa.
IIpomugononosicnvie codbvimus, odOveouHeHue u nepeceuerue coovimuu. Ilpasuno ciodrcenus
seposmuocmeti. Cnyuatinwiti  vloop. I[lpedcmasnenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnoowcenue  eeposmuocmeri  Hezagucumvix  cobvbimuil.



IlocnedosamenvHuvle Hezagucumvie ucnvimauus. llpencTaBieHUe O HE3aBUCHUMBIX COOBITHAX B
KHU3HU.

dnemenmovlt KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, pakmopuan yucia. Couemanus u 4ucio co4emaHuil.
Dopmyna uucna couemanuu. Ipeyzonvnux Ilackans. Onvimbl ¢ OOILWUM — YUCTOM
DABHOBO3MOJICHBIX 2NeMEHMAPHLIX cobbimull. Buluucnenue eeposmuocmeti 6 onvlmax c
npumenenuem KomoOunamopuwix gopmyn. Hcneimanua bepuynnu.  Yenex u  ueyoaua.
Beposmnocmu cobvimuti 6 cepuu ucnvimanuii beprynnu.

Cnyuaiinvle genuyunbsl

3Hakomcmeo co CyyauHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDEMHbBIX CAVYALHbIX
eenuyun.  Pacnpedenenue  eéeposmuocmei. Mamemamuueckoe — oocuoanue.  Ceolicmea
Mamemamuyeckozo oxcuoanus. [lonamue o 3akone 6onvuux yucen. Mzmepenue geposmuocmeil.
Ilpumenenue 3aKkoHa OONBWUX YUCET 8 COYUOIOSUU, CMPAXOBAHUU, 8 30PAB0OXPAHEHUU,
obecneueHuu 6e30NACHOCMU HACENIeHUS. 8 YPE3BbIYAUIHBIX CUMYAYUSIX.

HcTopusi MaTeMaTHKHU

3aoaua Jleonapoo Iluzanckoeo (DQubonayuu) o xpoauxax, uucia Pudbonayuu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuul.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwvl. I1. @epma, b.Ilackanw,
A. Bepnynnu, A.H.Koamoeopos.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Oinep. H.H. Jlobauesckuil,
11.J1.HYebviues, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp I, wikona mamemamuueckux u HA8USAYKUX HAYK,
pazeumue poccutickoeo ¢proma, A.H. Kpwvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

TemaTuueckoe INIAHUPOBAHHUE

Pa3zpen KoaunuyecTtBo
4acoB
Hepasenctaa 25 yacoB
KBanpartuunas ¢pyHkus 45 gacoB
DneMEeHTHI MPUKIATHON MaTEMaTUKH 26 yacoB
UwucnoBble moCiIeI0BaTETbHOCTH 23 yaca
O06o001IeHre U cCUCTEMATU3AIHS Y4eOHOTO 17 wac
MaTtepuana
Bcero 136

KoHTpo/IbHO- HM3MepUTeNbHBbIC MaTepHAJbl JJsl OLEHKH JOCTHJKCHHSI Pe3yabTATOB
OCBOCHHSl, MaTepHAIbHO-TEXHHYeCKoe, Y4eOHO-MeToAuYeckoe ofecredyeHne InpeaMera,
KYpca CM. B IPUJIOKEHHUH K NPorpamMme.



IIpunosxenne 1
KasiengapHo — TemaTnyeckoe NJIAHUPOBaHHE
IIpunoxenne 2

YuedHo — MeTOTUYECKOE H MaTepUaAJIbHO — TEXHUYIECKOEC o0ecneveHue:

YyeOoHo-MeToan4ueckoe odoecrneueHmue:

Hopmamugnvie 00Kymenmal

1. ®enepanbHbBIi TOCYAaPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOI'O 00IIIEro
o0OpazoBaHusl.

2. [IpumepHasi ocHOBHasi 0Opa3oBaTeIbHas MporpaMmma OCHOBHOI'O 00IIero o0pa3oBaHuUs.

3. ®opMHUpOBaHUE YHUBEPCAIBHBIX YUEOHBIX IEHCTBUI B OCHOBHOM IIKOJIE: CUCTEMA
3amanuii / A. I'. Acmonos, O. A. KapabanoBa. — M.: [Ipocsemienue, 2010.

Yueono-memoouueckuit komnnexkm

1. Anrebpa: 7 kiacc: yueOHHK AJIs ydaluxcsi 001eoopa3oBaTeNbHbIX yupexaeHuit / A. I'.
Mep3msixk, B. B. TTonouckwii, M. C. Axup. — M.: Benrana-I'pad

2. Anrebpa: 7 kiacc: AMIaKTUYECKUE MaTepUaibl: TOCOOHE ISl yUalUXCs
obmieo0OpazoBarenbHbIX yupexacauii / A. I'. Mepansk, B. b. Ilononckwuii, E. M. PabunoBu4, M.
C. Sxup. — M.: Benrana-I'pad

3. Aurebpa: 7 knmacc: merogudeckoe nocooue / E. B. Byiiko, A. I'. Mep3msik, B. b.
[Tononckuit, M. C. Sxup. — M.: Benrana-I'pad

4. AnreOpa: 8 kimacc: y9eOHUK IS ydarmxcs o0meo0pa3oBareabHbIX yapexaenuid / A. T
Mep3insk, B. b. [Tononckuit, E. M. Pabunosuu, M. C. Skup. — M.: Benrtana-I'pad

5. Aunrebpa: 8 Kiacc: TUIAKTUYSCKUE MAaTePUAITBL: TIOCOOUE IS yUaIuX sl
o0mieo0pazoBarenbHbIX opranusanuii / A. I'. Mepsansk, B. b. [lononckwuii, M. C. SIkup. — M.:
Benrana-I'pad

6. Anrebpa: 8 knacc: meroanueckoe nocodue / E. B. bymko, A. I'. Mep3nsk, B. b.
[Tonouckuit, M. C. Axup. — M.: Benrana-I'pad

7. Anrebpa: 9 knacc: yueOHUK Ui ydaluxcs o01eo0pa3oBaTeNbHbIX opranuzanuii / A. I
Mepansk, B. b. Tlonouckuii, M. C. Sxup. — M.: Benrana-I'pad,

8. AnreOpa: 9 knacc: TUIAKTUYECKHE MaTEPHAIIbl: TOCOOUE TS yJaIIuXCsl
ob1eobpazoBatenbHbIX opranuzanuii / A. I'. Mepansk, B. b. [Tononckwuii, E. M. Pabunosuy, M.
C. Sxup. — M.: Benrana-I"pad,

9. Anrebpa: 9 knacc: meroguueckoe nocodue / E. B. bynko, A. I'. Mep3sinsk, B. b.
[Tonouckuit, M. C. Sxup. — M.: Benrana-I'pag,

Cnpagounsvie nocobus, HAyUHO-NONYAAPHAA U UCMOPUYECKAS TUmMepamypa

1. Aeaxanos H. X., [loonunckuti O. K. Matematuka: pailoHHbIE onuMIHaabl: 6—11 kiaccsl.
— M.: Ilpocsemenue, 1990.

2. lI'aspunosa T. /[. 3anumarenbHas marematuka: 5S— 11 kiaccel. — Bonrorpan: Yuurens,
2008.

3. Jlesumac I'. I'. Hecrangaptable 3anaun o matematuke. — M.: MJIEKCA, 2007.

Illepnu C. C., Ilepau b. C. CTpaHuLIbl PyCCKOM UCTOPUHU HA YPOKAX MaTeMaTUKu. — M.:
[lenaroruka-Ilpecc, 1994.

4. Iuuyeun JI. @. 3a ctpanunamu yueoHuka anredposl. — M.: [Ipocsemenue, 2010.

5. Iloiia [{xc. Kak pemars 3anauy? — M.: [Ipocsemenue, 1975.

6. IIpoussonos B. B. 3amauun Ha BeIpocT. — M.: MHUPOC, 1995.



7. @apkoe A. B. Marematnueckue onumnuansl B mkoie: 5—I11 kimaccsl. — M.: Alipuc-

IIpecc, 2005.
8. Onyurxnoneous nns nerei. T. 11: Maremaruka. — M.: ABanTa+, 2003

9. http:/www.kvant.info/ HayaHo-nonmyssipHbIi PU3NKO-MaTEeMAaTUYECKUN KYpHAI IS
HIKOJIbHHUKOB M CTYI€HTOB «KBaHT».

MaTepnanLHo-TexnnqecKoe OCHaAIICHHUE

TexHuyeckue cpeacTBa 00y4eHHUs:
1. Komnsrotep.
2. MynbTUMeana npoeKkTop.

Y4eOHo-npakTUYecKoe 000pya0BaHUE
1. KOMITJIEKT YepTEe:KHBIX WHCTPYMEHTOB (KJIACCHBIX M JIMYHBIX): JIMHEWKA, TPAHCIIOPTHD,
yroasHuK (30°, 60°), yronpHuk (45°,45°), TUPKYIIb.

[lognncaHo undpoBon

CyXOTMHa EﬂeHa noanucbio: CyxoTrHa
EneHa AnekcaHppoBHa

ANEKCaHAPOBHA fara: 2021.02.03
13:54:08 +03'00°
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