Paboyass mporpamma mno anceope (yriay0JeHHbIi ypPOBeHb) NpeaMeTHasi 00J1acThb
«MaremaTuka u uHpOpPMATHMKA» COCTaBlieHa B COOTBeTCTBUM C DenepabHbIM
rOCYyJapCTBEHHBIM  00pa30oBaTelIbHBIM  CTAHAAPTOM  OCHOBHOTO  00mIEro  0Opa3oBaHUA
(ymeepocoen npuxazom Munoopuayku om 17 oexabps 2010 2. Ne 1897 ¢ uzmenenusmu 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 PA3BUTHUS M BOCITUTAHUS TUIHOCTH, TPOTPaMMbl (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 nporpamma coctapnena B pamkax YMK «Anrebpa — 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 usyyenue npeomema «anzeopay
8 7 knacce omgooumcs 5 uacog 6 neoenro, 170 uacos 6 200,
8 8 knacce omeooumcesa 5 uacoe 6 nHeoenro, 170 uacoe 6 200,
6 9 knacce omeooumcs 5 uacos 6 neoeno, 170 uacos 6 200.
Bcezo 510 uacoé na yposenv obyuenus.

IInanupyemble pe3yJbTaThl

N3ydeHnne mareMaTHKH IO JAaHHOW MPOrpaMMe CIocOOCTBYET (POPMHUPOBAHUIO Y YHALTUXCS
JUYHOCTHBIX, METalPeIMETHBIX U MPEAMETHBIX Pe3ylbTaTOB OOYyYEHHsS, COOTBETCTBYIOIIUX Tpe-
O0oBaHUsM (enepaTbHOTO0 TOCYIapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAapTa OCHOBHOTO OOIIETro
o0pa3oBaHUsI.

JInyHOCTHBIE pe3yabTaThI:

JInuHOCTHBIE Pe3yJabTAThI:

1) BocmuTaHUE POCCUHCKON Tpa)KTaHCKOW HMIESHTUYHOCTH: MATPUOTH3MA, YBAKEHUSA K
OTeuecTBY, MPONIIOE M HACTOSIIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccum; oco3HaHme cBoei
STHUYECKON MPUHAIICKHOCTH, 3HAHUE UCTOPHH, S3bIKa, KYJIbTYphl CBOETO HapOJa, CBOETO
Kpas, OCHOB KyJIbTypHOTO HacleAus HapoioB Poccum W dYenmoBedyecTBa; YCBOCHHE
TYMaHUCTUYECKHUX, IEMOKPATUYECKUX U TPAJAUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHATHHOTO
pPOCCUICKOTO 00IIEeCTBa; BOCITUTAHUE YyBCTBA OTBETCTBEHHOCTH U JIora Tiepea PoquHOM;

2) ¢opmMupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH,
00ydJaronmxcst K CaMOpPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K O0yUEHHUIO U



MO3HAHUIO, OCO3HAHHOMY BBIOOPY H IOCTPOEHHUIO JajbHEWIIeH WHIAMBUIYaTbHOM
TpaeKkTopuu 00pa3oBaHus Ha Oa3e OPUEHTUPOBKU B MHUpE mpodeccuii u mpodhecCuoHaATbHBIX
NPEINOYTEHUH, ¢ YyUYeTOM YCTOWYHMBBIX TO3HABATENBHBIX MHTEPECOB, a TAKXKE HAa OCHOBE
(bopMUPOBaHUS YBAKUTEIBHOT'O OTHOILICHUS K TPY/LY, Pa3BUTHS OIbITA YYaCTHUS B COLUAIBHO
3HaYMMOM TPY/E;

3) popmupoBaHuE 11ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH W OOLIECTBEHHOW IMPAKTHKH, YYHUTBHIBAIOLIETO COIHAIBHOE, KYJIbTYpHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOI0 MUPA;

4) dbopMUpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO H JOOPOKEIATEIILHOTO OTHOIICHHUS K
JIPYroMy 4elOBEKY, €ro MHEHHUIO0, MUPOBO33PEHHIO, KYJIbTYpe, A3BIKY, Bepe, rpaaaHCKOU
MO3UINH, K UCTOPUH, KYJIbTypE, PEIUTUU, TPAJAULIUSIM, S3bIKaM, IICHHOCTSIM Hapo10B Poccun
Y HapOJIOB MHUPA; TOTOBHOCTH U CLIOCOOHOCTH BECTH JIUAJIOT C APYTUMHU JIFOJbMU U JOCTUTATh
B HEM B3aMMOTIOHUMAHUS;

5) ocBoeHuE COLUAIbHBIX HOPM, MPaBUII MOBEACHHUS, pojiei U (OpM COLMANbHON KHU3HU B
Ipynmnax M cooOINeCTBaX, BKIIOYAs B3POCIbIE M COLMAIBHBIE COOOIIECTBA; ydacTHE B
HIKOJIbHOM CaMOYIPaBICHUU U 00IIECTBEHHOMN KU3HHU B IIPE/IEIaxX BO3PACTHBIX KOMIETEHIIUN
C Y4E€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COLIMAIBHBIX 1 SKOHOMHYECKUX OCOOCHHOCTEH;
6) pa3BUTHE MOPATHHOIO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUU MOPAIbHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (hOopMUpOBaHHE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO
MOBE/ICHHU S, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKaM;

7) dbopmupoBaHNE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLICHWU U COTPYAHUYECTBE CO
CBEpPCTHHUKAMH, JI€TbMHU CTapUIer0 M MIAJIIIET0 BO3pacTa, B3pPOCIABIMU B MpoIlecce
00pa3oBarenbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-MCCIIeI0OBATEIbCKOM, TBOPUYECKOU U
JIPYTUX BUIOB JESTEIbHOCTH;

8) popMupoBaHHE IIEHHOCTHU 3/I0POBOTO M 0€30MacHOTO 00pa3a >KU3HU; YCBOCHUE MPABHUII
WHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro MOBEACHUS B UYPE3BBIYAMHBIX CUTYAILIHSIX,
YIPOKAIOIIUX KU3HH U 3T0POBBIO JIIOJICH, TPAaBUJI MMOBEICHUS HA TPAHCIIOPTE U HA JOPOTax;
9) dbopmupoBaHNE OCHOB SKOJOTHYECKON KYJIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIIJICHUS, Pa3BUTHE ONBITA IKOJOTHUYECKH OPUEHTUPOBAHHOMN
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKON NESTENbHOCTH B )KU3HEHHBIX CUTYAIUsX;

10) oco3HaHme 3HAUEHWs] CEMbM B JKM3HHM 4YelIOBEKa M OOIIecTBa, MPUHSATHE LEHHOCTH
CeMeNHHOM KHU3HH, YBAKHUTEIbHOE U 3a00TIIMBOE OTHOIIEHHUE K YIEHAM CBOEH CeMbH;

11) pa3BUTHE SCTETHYECKOTO CO3HAHHMS Yepe3 OCBOCHHE XYI0KECTBEHHOTO HACIEIHS
HapoaoB Poccun u Mupa, TBOPUECKOM IEATETHHOCTH ICTETUYECKOTO XapaKTepa.

MeranpeamerHblie:

1) yMeHHEe caMOCTOSITENILHO ONPEAEIATh LENU CBOEro o0yueHus, CTaBUTh U (POPMYIHUPOBATH
JUIs ce0sl HOBBIE 3aJjauu B ydeOe M MO3HABaTEeNbHOU JIEATENbHOCTH, Pa3BUBAaTh MOTHUBHI U
MHTEPECHI CBOEH ITO3HABATEIILHOU JIEATEIbHOCTH;

2) yMeHHME CaMOCTOSTEIbHO IJIAHUPOBAaTh MYyTHU JIOCTHKEHUS Leled, B TOM 4HCIe
albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh HauOosee SPPEKTUBHBIE CIOCOOBI pElICHUs
y4eOHBIX U N03HaBaTEIbHbIX 33j1ay;

3) yMeHue COOTHOCHTb CBOM JEHCTBHS C IUIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JIEATEIIbHOCTH B MPOLIECCE TOCTHKEHUS Pe3ysIbTaTa, ONpPEaesiTh CIIOCOObI
JeHCTBHUI B paMKax MPeI0KEHHBIX YCIOBUM U TpeOOBaHU, KOPPEKTHPOBATH CBOU ACHCTBUS
B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLUEN;

4) yMmeHHE OIICHMBATh TMPABWIBHOCTh BBITIOJHEHUS Yy4eOHOW 3amaun, COOCTBEHHBIC
BO3MO>XHOCTH €€ PEILEHUS;

5) BnasieHre OCHOBaMHU CaMOKOHTPOJISl, CAMOOLEHKHU, TPUHSTHS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHO U MO3HABATENbHOMN JIEATEIIbHOCTH;

6) yMeHHEe OIpeaeNsITh TOHSITHS, CO3/1aBaTh OO0OOIEHWs, YCTaHABIMBATH aHAJIOTHUH,
KJaccu(uUIUpoBaTh, CaMOCTOATENbHO  BbIOMPAaTh  OCHOBAaHMS M KPUTEPUH IS



KJaccu(uKaluy, YCTaHABIMBATh MPHUYUHHO-CIICICTBEHHBIC CBS3U, CTPOUTH JIOTMYECKOE
paccyKIeHHe, YMO3aK/IloueHue (MHIYKTHBHOE, ACIYKTHMBHOE M IO AHAJIOTHM) U JIeNaTh
BBIBO/IbI;

7) yMeHue co3/1aBaTh, IPUMEHSTh U MPe0oOPa30BbIBATh 3HAKK M CUMBOJIbI, MOJIEIIU U CXEMBI

JUISL pelIeHns1 y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;
9) ymeHue OpraHu30BBIBaTH Y4EOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTEIBHOCTH C
yUUTENEM U CBEPCTHHKAMHU; paboTaTh WHAMBUAYAJBHO M B TIpYIIE: HAaXoIuTh oOuiee
pelIeHrne U pa3pemiaTh KOH(MIMKTH Ha OCHOBE COTJIACOBaHMS MO3HMIMN U y4eTa HHTEPECOB;
(bopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;
10) ymeHue OCO3HAHHO HCIIOJIL30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajayeit
KOMMYHHKAIMH JIJIs1 BBIPAKEHUSI CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEN; JIaHUPOBAHUS U
pEryisiluu CBOEH ACSATENbHOCTH; BJIaICHUE YCTHOW U MMCBMEHHON PEYbI0, MOHOJIOTUYECKON
KOHTEKCTHOU PEYbIo;
11) dopmupoBanre © pa3BUTHE KOMIIETEHTHOCTH B  OOJAaCTH  HCIIOJIB30BAHHA
MH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHoJorui (nanee MKT — koMmneTenuun); paspurue
MOTHUBALlMM K OBJIAJICHUIO KYyJIbTYpOW AaKTUBHOIO IOJb30BaHHUS CIOBApsSAMU M JIPYTHUMU
IIOMCKOBBIMU CUCTEMAMH;
12) dbopmupoBaHre U pa3BUTHE SKOJOTUYECKOTO MBILIUICHUS, YMEHUE NPUMEHATh €ro B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOW, COLMAJIbHON MpakTHKE U MpodecCHOHATBLHON
OpHUEHTAIINH.

Perynastusueie YY ]|

B npouecce ¢popMupoBaHus U pa3BUTHS PeryJsTUBHBIX Y'Y /| Ha ypoBHe OCHOBHOI0 00111er0

o0pa3oBaHus y yyamuxcs 0yaer c(popMHpPOBaHO:

e VYMeHHE CaMOCTOSATEJbHO ONpeAeJsiTh LeJH OOydeHus, CTaBUTh U (POPMYIHUPOBATH
HOBEBIC 33/1a4d B y4eOe 1 MMO3HABATEIbHON NeSTEIbHOCTH, PAa3BUBATh MOTUBBI U HHTEPECHI
CBOCEH I103HABATEIBHON AEATEIbHOCTH.

e VYMEHHE C€aMOCTOSITEJbHO IUIAHUPOBATH IIYTH JOCTHXEHMS LEIed, B TOM 4HCIIe
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee A(PPEKTUBHBIC CIIOCOOBI pEIICHUS
y4eOHBIX Y I103HABATEIbHBIX 3a/1a4.

e VYMEHHE COOTHOCUTH CBOM JIEHCTBUS C IJIAHUPYEMBIMHU pPE3YyJIbTaTaMHU, OCYIIECTBJISATH
KOHTPOJIb CBO€H JeATEeJBLHOCTH B IPOLIECCE NOCTHIKEHUS PEe3ylbTara, ONpPEIeNsTh
CHocoObl IEUCTBUN B paMKax MPEAJIOKEHHBIX YCIOBUM U TpeOOBaHMM, KOPPEKTUPOBATh
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIECHCS CUTYaLUEH.

e VYMeHHE OLEeHHUBATh [PABUILHOCTH BBIIOJHEHUS Y4eOHOW 3anayd, COOCTBEHHbBIE
BO3MOXKHOCTH €€ PELIeHUSI.

e DBrnaneHne OCHOBaMM CAMOKOHTPOJIS, CAMOOLEHKM, I[PUHATHS pPELIEHUN U
OCYILIECTBIICHHS] OCO3HAHHOTO BbIOOpa B yueOHOI U MO3HABATEIBHOM.

ITo3naBaresibHbIe YY ][

e B npouecce ¢opmupoBaHusi M pa3BUTHHA IO3HABaTeJbHbIX YY/l Ha ypoBHe
OCHOBHOTI0 001ero o0pa3oBanus y yyammxcesi 0Oyaer cpopmuposano:

e VYMeHHE ompeneasiTh NOHATHS, CO3/1aBaTh OOOOIIEHUS, YCTaHABJIMBATH AHAJIOIHH,
KJIaCCU(UIIUPOBATh, CAaMOCTOSITEIbHO BBIOMpAaTh OCHOBAHHUS M  KPUTEpUU  JUIS
KJaccu(uKaluy, yCTaHABIUBATh MPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyX/eHue, yMO3aKiIloueHne (MHAYKTUBHOE, JAENyKTUBHOE, 10 aHaJOrMu) U JAeNnarh
BBIBO/JIBI.

e VYMeHHE €031aBaTh, IPUMEHATh M NMPeodpPa3oBbIBATh 3HAKU U CHMBOJIBI, MOJEIU U
CXEMBI JIJIsl pelIeHHs] Y4eOHbIX U TO3HaBaTeNbHbIX 3a/1au.

CMbIc10BOC YTEHHE.

e @OopMHUpOBaHUE U Pa3BUTHE HKOJIOTMUYECKOTO MBIIUICHUS, YMEHHUE NPHUMEHSATH €ro B
MO3HABATENbHOM, KOMMYHMKATHBHOH, COLIMANBbHOM MpaKkTHKE W TNpodecCHOHAIbHOM
OpHUEHTAIINH.



e PassurHe MOTHBALlMM K OBJIAJICHUIO KYJIBTYPOU aKTMBHOI'O MCIIOJIB30BAHUS CIOBApEU U

JPYTHX IOUCKOBBIX CHCTEM.
KommyHukatusubie YY /|

Kak crnocoOHOCTb CTaBUTh M pelIaTh ONpEAEIEeHHblE THUIBl 33aJad  COLMAIBHOIO,

OpPraHU3aL[MOHHOT0 B3aUMOJICHCTBUSA: ONPEAEIATH LIEJIN B3aUMO/IEHCTBHUS, OLIEHUBATh CUTYAIHIO,
YUUTBIBaTh HAMEPEHHs M CIOCOObI B3aMMOJICHCTBUA MapTHepa (IApTHEPOB), BHIOHMPATH
a/ICKBaTHBIE CTpPATeTMM KOMMYHHKAI[MH, OLEHHBATh YCHEIIHOCTh B3aUMOICWUCTBUS, OBITh
TOTOBBIM K OCMBICIIGHHOMY W3MEHEHHIO COOCTBEHHOI'O MIOBEACHUS
B npouecce popMHupoBaHUA U Pa3BUTUA KOMMYHMKATHBHBIX YY/l Ha ypOBHEe OCHOBHOI'O
o01ero oopazoBaHus y yyamuxcs oyaer c¢opMHpPOBaHO:

e VYMEHHE OPraHM30BbIBATh yYeOHOE COTPYAHHUYECTBO M COBMECTHYIO JEATEIBHOCThH C
YYUTENEM M CBEPCTHHKAaMHU; paboTaTh MHAWBUAYAJILHO M B TPYIIE: HAXOIHUTH oOIIee
peleHNe U pa3peraTb KOH(IMKTH HA OCHOBE COTJIaCOBaHMS MO3ULIUI M y4eTa HHTEPECOB;
¢dbopMynHupoBaTh, APryMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE.

e VYMEHHME OCO3HAHHO HCIHOJb30BAaTh PEYEBBIC CPEICTBA B COOTBETCTBMM C 3ajadei
KOMMYHHMKAllMM JUIsl BBIPAKEHHMs] CBOMX 4YYBCTB, MbICIIEH W MOTpeOHOCTEH Jis
IUIAHUPOBAHUSL U PETYJSALUU CBOEH JEATENIbHOCTH; BIIAJEHHE YCTHOM M IMHCbMEHHOM
pPEUYbI0, MOHOJIOTHYECKON KOHTEKCTHON PEYBIO.

e @opmHupoBaHME U  pa3BUTHE KOMIETEHTHOCTH B  O0OJacTM  UCIOJb30BaHUS
HH(OPMaLMOHHO-KOMMYHUKAIMOHHBIX TexHoJioruii (nanee — UKT).

OCHOBBI YHTATEJIbCKOH KOMIIETEHIINN
B ocHOBHOW 1mIKONe mpomoipkaeTcs padota 1Mo  (GOPMHUPOBAHUIO M  PA3BUTHIO OCHOB
YUTaTeJbCKOH KoMmmereHuuu. OOyuaromuecss OBJAJEBAlOT YTEHHEM KakK CpPEICTBOM
OCYIIECTBJICHUS CBOUX AAIBHEUIINX IUIAHOB:

® [IPOAOJDKEHMs 00pa30BaHUS U caMOOOPa30BaHUS;

® OCO3HAHHOIO IJIJAHUPOBAHMS CBOErO aKTYaJIbHOTO U MEPCIEKTUBHOIO Kpyra YTCHUS

(B TOM 4HCIE JOCYTOBOTIO);

® [IOArOTOBKH K TPYJIOBOH M COLMAIBHON NEATEIBHOCTH.
VY BBIIIYCKHUKOB OyJeT c(OpMHpPOBaHA MOTPEOHOCTh B CHCTEMAaTHYECKOM YTEHUH KaK CPEICTBE
MO3HAHUS MUPA U ce0sl B ’TOM MUPE, TAPMOHU3AI[MH OTHOLIEHUH YeJloBeKa M 00IeCTBa, CO31aHUU
o0pa3a «1oTpeOHOro Oy IyIIEeroy.
HaBbikn padorbl ¢ mHopManmeil, Kak CHOCOOHOCTH pelIaTh 33Ja4yd, BO3HUKAIOIIME B
00pa3oBaTeIbHOM M JKU3HEHHOM KOHTEKCTE€ C aJeKBaTHBIM INPUMEHEHHEM MaCCOBBIX
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA:

* CUCTEMAaTU3UPOBATh, COMOCTABIATh, aHAIW3HPOBATh, 0000UIaTh U HWHTEPIPETHPOBATH
UH(OPMALIHIO, COAECPIKALLYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

* BBIJCJIATH IIaBHYIO U U30BITOUHYIO HH(OPMAIINIO, BBIIOIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAaKTOB, MBICIIEH; MPEICTABIATh HH()OPMAIUIO B CKaTON CIIOBECHOM (hopme (B BHIE
IJIaHA WM TE€3MCOB) U B HATJISHO-CUMBOJIMYECKON popme (B Buze Tabiull, TpaduuecKux CXem 1
JarpaMm, KapT MOHATHHA — KOHLENTYaJIbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOTIOIHSTH TaOJIMLIbI, CXEMBbI, IHAarPaMMbl, TEKCTHI.

IIpoexkTHast NEeATEJIBHOCTH

B xone u3ydeHus yuyeOHOro mpeamera, oOydarouiyecs NpUuoOPeTyT ONbIT NMPOEeKTHOM

AesITeIbHOCTH KaK 0co00i (hopMbl yueOHOM paboThl, CHOCOOCTBYIOIIEH:
® BOCIUTAHHUIO CAMOCTOSTEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH;
® TOBBIIIEHUIO MOTUBAIMH U 3P(HEKTUBHOCTH YUEOHOH 1eATETbHOCTH.

B xoze peanu3zanuy UCXOIHOTO 3aMbICiia Ha IPAKTUYECKOM YPOBHE OBIIAACIOT:

e yMEHHEM BBIOMpATh aJIeKBAaTHBIE CTOAIIEH 3a7aue CpeCTBa;

® [IPUHUMATbH PEIICHHUS, B TOM YHCIIE U B CUTyallUsIX HEONpeAeNEHHOCTH.
OHu noay4yatr BO3MOKHOCTB!

® DPa3BUTH CHOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAPUAHTOB PELICHU;



® DPa3BUTh COCOOHOCTH K MOMCKY HECTAaHAAPTHBIX PELICHUH.
IIpeaMeTHbIe pe3y/ibTaThl:
1) ¢dopmupoBanue npeacTaBiIeHu 0 MaTEMaTHKE KaK O METOJIE MO3HAHUS JICHCTBUTEIBHOCTH,
MO3BOJISIOIIEM ONMCHIBATh U U3Y4aTh pPeajbHbIE POLECCH U SBJICHUS:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHUH Poccuu u mupa;

BO3MOKHOCTb IPUBECTH IPUMEPbl U3 OTEYECTBEHHOM H BCEMUPHOM HCTOpUU

MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;
2) pa3BuTHe yMeHUW paboTaTh € Y4eOHBIM MAaTeMaTHYECKUM TEKCTOM (aHaJIM3UPOBATh,
U3BJICKaTh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO M TPAaMOTHO BBIPAXKaTh CBOU MBICIH C
NPUMEHEHHEM MaTeMaTUYeCKOM TEPMUHOJIOTMM W CHMBOJMKH, MPOBOJUTH KIIACCU(UKALINU,
JOrHYecKre 000CHOBAHMS, JOKA3aTEIbCTBA MATEMATUYECKIX YTBEPKICHUI:

ONEPUPOBAHUE  MOHATHSAMHU:  MHOXECTBO, JJIEMEHT MHOXECTBA, IOJAMHOECTBO,
NPUHAIICKHOCTh, HAaXOXKJIEHHE MepeceueHus, OObEIUHEHUs IOJMHOKECTBA B IMPOCTEUIIMX
CUTyalUsX;

NpUMEHEHHE Croco0a TMOKMCKa PEIIeHHs 3aJadyd, B KOTOPOM pPAcCyKACHHUE CTPOUTCS OT
yCIIOBUS K TPEOOBAHUIO HIIM OT TPeOOBaHUS K YCIOBHIO;

COCTaBJICHUE IUJIaHA PELICHMs 3aJayd, BBIJIEICHHUE ITAlOB €€ PELICHUs, MHTEepIpeTanus
BBIYHMCIIUTENIbHBIX PE3YyJIbTAaTOB B 33J1a4ye, UCCIIEJOBAHUE MTOTYYEHHOTO PEIICHUS 3a]auH;

HaXO0X/IEHWE IPOLEHTa OT YMCIIa, YUCIa 110 IPOLEHTY OT HEro, HaX0)KJIeHUsl MPOLEHTHOIO
OTHOLIEHHUS JIBYX YHUCEJI, HAXOXACHUS MPOLIEHTHOTO CHUKEHUS WJIM MPOLEHTHOI'O MOBBIIICHUS
BEJIMYMHBI,

pelIeHre JTOrMYeCKUX 3aay;

3) pa3BUTHE IPEICTABICHUN O YHCIIE M YUCIOBBIX CHCTEMaxX OT HATYPallbHBIX 10 palliOHAIBHBIX
YHCEJl; OBJIAJICHUE HAaBbIKAMU YCTHBIX, TUCbMEHHBIX, HUHCTPYMEHTAJIbHBIX BHIUUCIICHUM:

ONEpUPOBAHUE TOHITUSIMU: HATypalbHOE YHCIIO, LIEJI0€ YHCIO, OOBIKHOBEHHas ApPOOb,
JeCATUYHAsL APOOB, CMEIIAHHOE YHCII0, PAIlHOHAIBHOE YHCII0, HPPAMOHAIEHOE YHCIIO

MCIIOJIb30BaHUE CBOICTBA 4YMCeN M 3aKOHOB apU(PMETHUYECKUX OIEepaluil ¢ YuciamMu MHpu
BBIMIOJTHEHUH BHIYMCIICHU;

BBIIIOJIHEHUE OKPYTJICHUS YUCEN B COOTBETCTBUM C IPABUIIAMU;

CpaBHEHHUE YHCEIT,

OLCHUMBAHWEC 3HAUCHUA KBAAPATHOI'O KOPHA U3 MMOJOXKUTCIIBHOTO LIEJIOTO YHCJIa,

3) oBiazeHHE CHUMBOJBHBIM S3BIKOM aireOpbl, NPUEMAaMHU BBIMOJIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHuil BbIpAKEHUM, pellIeHUs] ypaBHEHUI, CUCTEM YpaBHEHHI, HEPABEHCTB U CUCTEM
HEpaBEHCTB; YMEHHUS MOJICIMPOBaTh pEajbHbIE CUTyallud Ha SI3bIKE aiareOphl, MCCIE0BaTh
MIOCTPOEHHBIE MOJIENIM C UCIOJB30BaHUEM ammapaTta ajareOpbl, HHTEPIPETUPOBATh MOTYyUEHHBIN
pe3ynbTar:

BBITNIOJTHEHUE HECIOXKHBIX MpeoOpa3oBaHUM sl BBIYMCIECHUS 3HAYEHUH YMCIOBBIX
BBIPAXEHUI, CONEPIKALUX CTEIIEHU C HaTypaJIbHBIM IIOKA3aTEJIEM, CTEIIEHH C LIEJIBIM
OTPHLIATEIIBHBIM ITOKA3aTelIeM;

BBINOJIHEHHEM HECIIOKHBIX ITPe0Opa3zoBaHuil LETbIX, APOOHO PALMOHATIBHBIX BBIPAKEHUH 1
BBIPQXXEHUI ¢ KBaJIpaTHBIMU KOPHSIMH; PACKpPbIBaTh CKOOKH, MPUBOAUTD MOJI00HBIE CllaraeMsble,
UCTIOJIb30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXKEHHUS;

pelIeHre TMHEWHBIX U KBaJJPAaTHBIX YPaBHEHUHN U HEPABEHCTB, YPABHEHUI U HEPaBEHCTB,
CBOJISIIMXCS K IMHEWHBIM WIJIM KBAJPAaTHBIM, CUCTEM YpaBHEHUH M HEPABEHCTB, U300pakeHue
pELICHUI HEPABEHCTB U CUCTEM Ha YHUCIOBOM MPSIMOI;

4) oBnageHue cUCTEMOM (YHKIIMOHAJIBHBIX TOHATHH, pa3BUTHE YMEHUS HCIOJIb30BATh
GyHKIIMOHAIbHO-TpadUUeCKue TMPEACTaBICHUS ISl PEHIeHUs pa3IMYHBIX MaTeMaTHYeCKUX
3az1a4, JUIsl ONMCAHMs U aHAJIN3a PeabHbIX 3aBUCUMOCTEN:

ONpeIETICHUE TIOJIOKEHHUS TOUKH I10 €€ KOOpAMHATaM, KOOPANHATHI TOYKH I10 €€ MOJ0KEHHIO
Ha IJIOCKOCTH;

Haxo’KJIeHHe 1o rpaduKy 3HaYeHUH PYHKITUHU, 00JIaCTH OTPEICTICHIS, MHOXKECTBA 3HAUYCHUH,
HyJlel (QyHKIMH, TPOMEKYTKOB 3HAKOMOCTOSHCTBA, MPOMEXYTKOB BO3pAcTaHUS M YObIBaHMA,



HanOOJIBIIET0 M HAMMEHBIIETO 3HaYCHUS (QYHKIINU;

MOCTpOEHUE Tpaduka TUHEHHON 1 KBaIpaTUIHON (DYHKITHI;

olepupoBaHUE HAa 0a30BOM YPOBHE MOHITHUAMH: IOCIEIOBATEIBHOCTh, apupMeTHyecKas
IpoTpeccusi, TEOMETPHUECKAs TPOTPECCHUST; HCITOJIb30BAaHHE CBOMCTB JIMHEHHOM M KBaJpaTHYHOU
GYHKIUH 1 UX Tpa@UKOB MPU PELIICHUH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB;
5) oBIaFCHUE MPOCTEHITUMH CIIOCOOAMH TIPEACTABICHUS M aHAJIM3a CTATUCTHYECKUX JaHHBIX;
(dopMHpoBaHUE MPEACTABICHUNA O CTATHUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHUpPE U O
Pa3IMYHBIX crI0c00axX WX M3YYCHUs, O MPOCTCUIIINX BEPOSTHOCTHBIX MOJIEIISAX; PA3BUTHE YMCHHUI
U3BJIEKaTh WHGOPMAIIMIO, TIPEJCTABICHHYI0 B Ta0nWIax, Ha JauarpamMmax, Trpadukax;
UCIIOJIb30BaTh MMOHUMAHKHE BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOIIUX SIBJICHUW IPH TPUHSATHH
peLICHU:
(dbopMHpOBaHUE TPEICTABICHUS O CTATUCTHYECKUX XaPaKTEPUCTUKAX, BEPOSTHOCTH CIIy4ailHOTO
COOBITHS;
pelIeHHEe TPOCTEHIIMX KOMOMHATOPHBIX 3a]1a4;
OTIpeieIeHNe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YHUCIOBBIX HAOOPOB;
OLICHUBAHKE U BBIYHCIICHUE BEPOSITHOCTU COOBITHS B MIPOCTEHUIIINX CITydasix;
HAJIMYHE TPEACTABICHHUS O POJIA IPAKTUIECCKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH, O
pOJIH 3aKOHA OOJIBIIUX YKCE B MACCOBBIX SIBJICHUSX;
YMEHHUE CPAaBHUBATH OCHOBHBIE CTATHCTUYECKHE XaPAKTEPUCTHUKH, TIOJYICHHBIC B TIPOIIECCE
pelIeHHs TPUKIIATHOM 3a/1auu, H3y4YCHHUs PEATbHOTO SIBIICHHSI,
6) pa3BUTHE YMEHHI MPUMEHSATh U3yYCHHBIC MMOHITHS, PE3YJIbTAThl, METOMBI [T PEIICHHS 3a/1a4
NPaKTUYECKOTO XapakTepa W 3aJad M3 CMEXHBIX JUCHUIUIMH C HCIOJb30BAHUEM TIPU
HEOOXOMMOCTH CIIPABOYHBIX MAaTEPHAJIOB, KOMITBIOTEPA, TIOJIH30BATHCS OLEHKOW M MPUKUAKON
NIPY NPAaKTUYECKUX pacyeTax:

pacro3HaBaHKe BEPHBIX M HEBEPHBIX BHICKA3bIBAHHIA;

OLICHUBAHHE PE3YJIbTATOB BEIYUCICHUH MTPH PEIICHUN PAKTUIECKUX 3a]1a4;

BBIITOJIHCHUE CPABHEHUS YUCEIT B PEATbHBIX CUTYAIUSX;

UCTIOJIb30BaHUE YHCIIOBBIX BBIPAKEHUH IMPH PEIICHHHM NPAKTUYECKUX 3a1ad M 3a1ad u3
JPYTUX y4eOHBIX TPEIMETOB;

IInanupyemsblie npegMeTHbIE PE3yIbTATHI
Ydyenuk Hayuurcs B 7-9 kiaccax (IS MCHOJIb30BaHUSI B IOBCEJHEBHOH JKM3HU U
olecreyeHUst BO3MOKHOCTH YCIIEIIHOTO NPOJO0JIKeHUs1 00pa30BaHusl Ha 0a30BOM YPOBHe)
DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTH4YeCKOI JIOTUKH

e OnepupoBaTh Ha 6a30BOM ypOBHe' MOHATHAMH: MHOKECTBO, 3JEMEHT MHOMKECTBA,
MOJIMHO>KECTBO, MPUHAJIEKHOCTD;

®  33/1aBaTh MHOKECTBA IIEPEYUCIIEHUEM HX JIEMEHTOB;

® HaxXOJUTh NepeceueHune, 00beTMHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYAIHX;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMH: OINpEAEICHHE, aKCUOMa, Teopema,
JI0Ka3aTeNbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPDI AJIsl OATBEPKICHUSI CBOMX BbICKA3bIBAaHUI.
B noBceHeBHON KU3HM M TIPM U3YYEHHH APYTUX NMPeJIMeTOB:

®  UCNOJNB30BaTh Tpauueckoe MPeICTaBICHUE MHOMECTB JUIsl OMHUCAHUS peabHbBIX
IPOIIECCOB U SABJICHUH, P PEIICHUH 33]a4 APYTUX yIeOHBIX IPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSIMHU: HATYypaJlbHOE YHUCIIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHas1 JIpoOb, JecATUYHAs JApoOb, CMemaHHas ApoOb, paldoOHAIBLHOE YHCIIO,
apru(dMeTHUECKUI KBaIpaTHbIM KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YKCEII U ITPaBUJIA JEUCTBUI IIPH BBIITOJIHEHUN BBIYUCIICHU;




®  JCIOJIb30BaTh MPU3HAKHU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN
Y PELICHUH HECTIOXKHBIX 3a7a4;

®  BBIIOJHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPAaBUJIAMU;

®  OLCHMBATh 3HAYEHUE KBAJIPAaTHOI'O KOPHSI U3 MOJIOKUTEIBHOTO LIE€JI0T0 YUCIIA;

®  pacrno3HaBaTh palMOHAJIbHBIE U UPPALMOHAIbHBIE YNCIIA,

e  CpaBHHUBATh YHCIIA.

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NPeJIMETOB:

®  OLCHUBATh PE3YJIbTAThI BBIYMCICHUN IIPU PEIIECHUH NIPAKTUYECKUX 33124,

®  BBIIOJHATH CPABHEHHUE YHCEI B PEAJIbHBIX CUTYALMSX;

®  COCTaBJIATh YMCJIOBBIE BBIPAXKEHUS NPU PELICHUM IPAKTHUUECKUX 3a/lad U 3ahad U3
JpYrux y4eOHBIX MPEAMETOB.

ToxnecTBeHHbIE IPe00PaA30BaAHUS

e BpImonHATE HECNOXKHBIE NpeoOpa3oBaHUs sl BBIYUCICHHS 3HAUYEHUH YUCIIOBBIX
BBIPQXEHUM, COJIEp)KalMX CTEHNEHH C HaTypajJbHbIM I10Ka3aTeleM, CTEIEHU C ILEJIbIM
OTPHULATEIIBHBIM I10KA3aTeIIEM;

®  BBLINOJHATh HECJIOXKHBIE MPeoOpa3oBaHMUs LEIbIX BbIPAXKEHUI: PACKPbIBaTh CKOOKH,
IPUBOJUTH MOJAOOHBIE CIIaracMble;

®  UCNOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHUS (KBagpaT CyMMBbI, KBajpar
Pa3HOCTH, Pa3HOCTb KBAJPATOB) AJIsl YIPOILIEHUS BBIYMCICHUN 3HAaUE€HUI BbIpaXKEHUH;

e  BBLIIOJHATH HECJOXKHBIE NPeoOpa3oBaHUs JIPOOHO-TUHEHHBIX BBIPAXKEHUN U
BBIPQXEHUM C KBaJIpaTHBIMU KOPHSMH.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

e [IOHUMAaTb CMBICJI 3aIUCH YHCIIA B CTAHJAPTHOM BUJE;

e  onepupoBaTh Ha 6a30BOM YPOBHE IOHATUEM «CTaHJAPTHAs 3allUCh YUCIIay.
YpaBHeHUs] 1 HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSIMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO,
yYpaBHEHUE, KOPEHb YPABHEHMsI, PELIECHUE YPaBHEHMsI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEIlIEeHNEe HEPABEHCTBA;

®  [IPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemath JMHEHHbIE HEPABEHCTBA M HECJOXKHbIE HEPABEHCTBA, CBOJSIIMECS K
JINHEHHBIM;

®  pemarb CUCTEMBI HECIOKHBIX JIMHENHBIX YPaBHEHUH, HEPABEHCTB;

®  TIPOBEPSATH, ABIAETCS JH JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA);

e  pemiarth KBaJpaTHbIE ypaBHEHHS 10 GopMyJie KOpHEH KBaJApaTHOTO YpaBHEHNUS;

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

B noBceHeBHOM KU3HM M TIPM U3Y4YEHHH APYTUX NMPeJIMeTOB:

®  COCTaBJIATH U PELIATh JIMHEWHBIE YPABHEHMSI NIPU PELIECHUU 3a7a4, BO3HUKAIOIINX B
JPYTUX y4eOHBIX MpeaMeTax.

DOyHKIUHA

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

® HAaXOJUTh 3HAYCHME apryMeHTa MO 33JaHHOMY 3HAYCHHMIO (DYHKIIMM B HECIOMXKHBIX
CUTYaLUsX;

®  OOpeneNiaTh IOJOKEHHE TOYKM MO e€ KOOpAMHAaTaM, KOOpJAMHATBHI TOYKH MO €€
MI0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

e 10 rpaguKy HaXOUTh 00JIACTh OIpeIeTICHHs, MHOKECTBO 3HAU€HUH, HYIHU QYHKIUH,
MIPOMEXKYTKH 3HAKOIOCTOSIHCTBA, NPOMEXYTKH BO3pacTaHus W YyObIBaHMS, HauOojbllee U
HaMMEHbIIIee 3HAaUeHUs (PYHKINH;

e  CcTpouTh rpaduK JTUHEHHON QYHKIUY;

®  [IPOBEPSATH, ABISAETCS JIM JaHHBIA rpa@uk rpadukoM 3a1laHHON QYHKIUHU (JIMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHATIEHOCTH);



e ompeneniaTh NPUOTIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH MepeceueHHsi TpaduKoB
byHKIINIT;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATHUSIMH:  ITIOCIIEJOBATEIbHOCTD,
apudMeTHUeCcKas MPOrPECcCHsi, FTEOMETPHUECKAs IIPOTPECCHS;

e pemlaTh 3aJayd HAa MPOrPECCHM, B KOTOPBIX OTBET MOXET OBITh MOJy4YEH
HEMOCPEACTBEHHBIM NOACUETOM 0e3 mpUMeHeHUs (HopMyI.
B noBceHeBHOM KU3HM M TIPM M3Y4YEHNH APYTUX NMPeJIMETOB:

®  UCNOJB30BaTh I'paMKU peaibHbIX MPOLECCOB U 3aBUCUMOCTEH IS ONpeseNeHus ux
CBOWCTB (HauOoJsiblIME€ M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pACTaHMs U YObIBaHMS,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENBHBIX 3HAUEHUH U T.11.);

®  UCNOJIb30BaTh CBOMCTBA JMHEWHOW (YHKIMM U ee rpauk IpU peIleHUH 3aaad U3
JPYruX y4eOHBIX IPEAMETOB.
CTaTHCTHKA H TeopHs BEPOSITHOCTEH

e lmers mpexcTaBieHHME O CTaTUCTHYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH
CJIly4alfHOro COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e  pematk NMpocTeiime KOMOMHATOPHBIE 33]Ja4l METOIOM MPSIMOTO M OPTaHU30BaHHOTO
nepebopa;

®  [IpE/ACTaBIATH JAHHBIE B BUJIE€ TAOIUL, 1UarpaMm, rpaukos;

e  yuTaTh HH(OPMAIIHIO, TPEJCTABICHHYIO B BUJIE TAOJIMIIBI, IUATPAMMBI, TpaduKa;

®  OmpeneNniaTh OCHOBHBIE CTATHCTUYECKNE XapAKTEPHCTUKN YHCIOBBIX HAOOPOB;

®  OLECHUBATh BEPOSTHOCTH COOBITHSA B IPOCTEHIINX CIIy4asix;

®  UMETh NPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBceHeBHOM KU3HM M NIPM U3YYE€HHH APYTUX NMPeJIMeTOB:

®  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METO/I0M Iiepebopa;

® UMETh IMpPEJICTaBICHUE O pOJIM MPAKTUUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSITHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHBIE CTATHCTHUECKUE XAPAKTEPUCTHUKH, MOJIyYECHHbIE B Ipolecce
pelLeHus MPUKIIAAHOM 3a/1auu, U3yUEeHUs PEaTbHOTO SIBJICHUS;

®  OLCHUBATh BEPOSTHOCTb PEAIbHBIX COOBITUH U SIBIICHUN B HECIIOKHBIX CUTYaLUSX.
TexcroBble 3axaun

e Pemath HECIOXKHbBIE CIOKETHBIE 33aJaud pPa3HbIX THUIIOB Ha Bce apupMETHUYECKHE
JIENCTBUS,

®  CTPOUTH MOJEJb YCIOBHUSA 3a7auu (B BUAE TaOIHUIIbl, CXEMbI, PUCYHKA WJIM YPABHEHHUS ),
B KOTOPOM /1aHbl 3HAYEHUSI IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LEIbIO MOMCKA PELICHUS
3a/1a4u;

®  OCYUIECTBJIATH CIIOCOO MOMCKA PELIEHUs 33/1a4d, B KOTOPOM pacCyKICHHE CTPOUTCS
OT YCJIOBUS K TPEOOBAHUIO UM OT TPeOOBAaHUS K YCIOBUIO;

®  COCTaBJIATH IUUIaH PEIICHUS 33]1auH;

®  BBIJCIATH ATAlNbl PELICHUS 33/1a4U;

®  UHTEpHpPETUPOBAaTh BBIYMCIUTENIbHbIE pE3yJbTaTbl B  3a7adye, HCCIEI0BaTh
MOJIyYEHHOE pellIeHUE 3aauu;

®  3HaTh pa3IMyYUe CKOPOCTEH 0OBeKTa B CTOSUEH BOJIE, MPOTUB TEUYEHUS U 110 TEUCHUIO
peKu;

e  pemiaTth 33Ja4M Ha HAXOXKJIEHUE YaCTH YKcia U YKUCclia I0 €ro 4acTu;

e  pemath 33/1a4 pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, HA IBUKEHHE), CBI3bIBAIOIINX
TPU BEJINYMHBI, BBIIEIATH 9TH BEJIMYMHBI U OTHOLLEHUS MEXYy HUMU;

®  HaxoJUTh IPOLEHT OT YMCIA, YUCIIO MO IPOLEHTY OT HETO, HAXOAUTh IPOLEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEINYMHBL;

®  pelIaTh HECJIOKHBIE JIOTHYECKUE 3a7a4l METOJJOM PacCykIECHUH.
B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



®  BBIJBUTATh THIIOTE3bl O BO3MOXKHBIX MPEICIIbHBIX 3HAYCHHSIX HCKOMBIX B 3a/aye
BEJTMYMH (JIe7IaTh TPUKUIKY).

Yuenux nonyuum eo3moorcnocmv nayuumovca ¢ 7-9 Knaccax 0na  ycnewiHozo
RPOOOIHCEHUA 00PA308AHUSA HA Y2TIYOIeHHOM YPOGHE

DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

o C60600H0 ONepuposamv’ NOHAMUAMU: MHOICECME0, XAPAKMEPUCIIUKY MHOJICECIEA,
NeMeHm MHOdHCecmea, nycmoe, KOHeuHOoe U OeCKOHeYHOe MHOINCeCmB0, NOOMHOINCECMBO,

I’lpuHa()]ZEJfC'HOCmb, BKJIIOY€HUe, paBeHCNB0 MHOIHCECME, cnocoobvl 3a0anue MHOoIHCECMBA,

° 3a0a6amvb MHOMCECEA PAa3HbIMU cnoco6amu;
° npoeepANntb 6blNOJIHEHUE XapAKmMePpUcmu4iecKkozo ceolicmea MHOoMHCecmea,
o c60000HO onepupoeanmbsv NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCNb U JIOIHCHOCNb

8bICKA3bIBAHUSL, CIONCHbIE U NPOCHIbIE 8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHULL, UCMUHHOCTb
U JIONHCHOCMb YMEEPHCOEHUSL U €20 OMPUYAHUSA, ONepayuu Hao 6biCKA3bIGAHUAMU: U, UIU, He;
VCII08HbIE BbICKA3bIGAHUS (UMNIUKAYUL);

L4 Cmpounb 6blCKA3bI6AHUA C UCNOTIB306AHUEM 3AKOHOB aﬂ2€6pbl BbICKA3bIBAHULI.

B HOBce}IHeBHOﬁ KU3HU U TIPA U3YUYCHHUH IPYTUX NIPEIMETOB:

o cmpoumos pClCCnyCdeHu}l Ha OCHO6€ UCNONIb306AHUA NPABUTL IOCUKU,

L4 ucnoJjvbzoeamsb MHoaIcecmea, onepayuu ¢ MHodcecmeamu, UX epad)uueame

npeocmasiieHue 01 ONUCAHUSL PEasibHbIX NPOYecco8 U s6INeHUll, NpU peueHuu 3a0ad Opyeux
YuebOHbIX npeoMemoa.

Yucaa

o C60600H0  onepuposamv — NOHAMUAMU.  HAMYPAILHOE  YUCIO,  MHOINCECHBO
HamMypaibHblX YUCe, Yenoe YUCIO, MHONCECHBO YeablX Yucel, 00bIKHOBEHHAs OPodb, Oecamu4Has
0pobb, CMeWaHHOe HYUCIO, PAYUOHATbHOE YUCTO, MHONMCECBO DPAYUOHANbHLIX — HuUcel,
UPPAYUOHATBHOE — YUCTLO, KOPEeHb CHeneHu n, OelUCmEUmeNbHoe YUCIO, MHOICECMBO
0elicmeumenvHblX — Yucel,  2eoMempuyeckas  UHmMepnpemayusi  HAmypaibHulX,  Yelvix,
PAYUOHATLHBIX, OCUCMBUMETbHBIX YUCEL;

o HOHUMAMb U 0OBACHAMb PASHUYY MeAHCOY NOZUYUOHHOU U HENOZUYUOHHOU CUCTNIEMAMU
3anucu yucei;

o nepesooums YUcid U3 0OHOU CUCMEMbl 3aNUCU (CUCeEMbl CUUCTIeHUsL) 8 OpY2YIo;

) 00Ka3b18amMsb U UCNONIL308AMb NPUHAKU Oenumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmut
U npoussederUs Yucesl npu 6bINOJIHEHUU BbIYUCTEHUL U peuleHUU 3a0a4;

o 8LINONIHAMb OKpY2leHUe PAYUOHATbHBIX U UPPAYUOHANbHLIX YUcCel ¢ 3a0aHHOU
MOYHOCMbBIO;

o cpasHusamy OelicmsumesbHble YUCid PazHbLMU CHOCOOAMU;

. YROpAOOUUBAMb YUCIA, 3ANUCAHHbIE 8 8Ude OObIKHOBEHHOU U 0eCAMUYHOU Opodu,

yuca, 3anUcanuble ¢ UCHOIb308AHUEM APUDMEMUUEeCcK020 K8AOPAMHO20 KOPHS, KOPHell CIeneHu
bonvue 2;

° naxooums HO/[ u HOK uucen pazuvimu cnocobamu u ucnoib3068ams ux npu peuieHuu
3a0ay;
. BbINOIHAMb — GLIYUCIAEHUS. U NPeoOPA308aHUSL  GLIPAJICEHUN,  COOePIHCAUUX

OeticmeumenvHvle YUCid, 8 MOM YUcie KOPHU HAMYPAIbHLIX CIeneHell.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

o BLINOTIHAMY U OOBACHAMb Pe3VIbmamyvl CPAGHEHUs Pe3YIbMAamos GblYUCTIeHU NPU
peuleHuy npakmuyeckux 3a0ay, 6 mom 4ucie npubIUNCEHHbIX BbIYUCIEHUL, UCNONb3YS PA3HbIe
CnocooObl CpasHenull;

o 3anucvléamy, CpAGHUBAMb, OKPY2lAMb YUCLOBble OAHHbIE DedlbHbIX GelUYUH C
UCNONIL306AHUEM PASHBIX CUCTNEM USMEPEHUSL,




o COCMAsIAMb U OYEHUBAMb PAZHBIMU CNOCOOAMU YUCTIOBbIE BbIPANCEHUS NPU PelleHUl
NPAKmMU4ecKux 3a0ay u 3a0a4 u3z opyaux y4eOHulx npeomemos.
ToxknecTBeHHBbIE PeOOPaA3OBAHUSA

° Csobo0no onepupoeanitv NOHAMUAMU CMENEHU C YelbIM U 0p06HblM nokasameiem,

° BLINONHAMb  OOKA3AMENbCEO  CEOUCME CMeneHu ¢ yeavimMu u ap06HblM1/l
nokasameAamu,

L4 onepupoeambsb NOHAMUAMU «odnouﬂen», (MHO2OYJIEHY, «MHO2COY]IEH C 00RO

NepeMenHHOU», «MHO20UNEeH C HECKONbKUMU NePeMEeHHbIMUY, KOID@UyueHmvl MHO20UYNEHd,
«CMAHOAPMHAs 3aNUCL MHO20YJIEHA», CMENeHb 0OHOYLEHA U MHO2OUIEHA,

o €80000HO 81a0emb npuemamiu npeodpa3’o6anus Yeivix U OpPoOHO-PAYUOHATLHBIX
BbIPANCEHULL,

o BbINOIHAMb PA3NIONCEHUE MHOSOYJICHO8 HA MHONCUMENU DASHLIMU CHOCOOAMU, C
UCNONb308AHUEM KOMOUHAYUT PA3TUYHBIX NPUEMOS,

o ucnonvzoeams meopemy Buema u meopemy, oopammuyio meopeme Buema, 01 noucka
KOpHell K8aOpamuo2o mpexuieHa u 0Jis peleHus 3a0ay, 6 mom Yucie 3a0a4 ¢ napamempamu Ha
OCHOBe K8AOPAMHO20 Mpexuiena,

. 8bINOIHAMb OeleHUe MHO20UIeHA HA MHO20YNEeH C OCIAMKOM,

. 00KA3b18aMb CEOUCMBA KBAOPAMHBIX KOPHEU U KOPHell cimeneHu n;

. 8bINOIHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPIHCAUUX KBAOPAMHbBLE KOPHU, KOPHU
cmenenu n;

. CB0D0OHO  Onepuposamv — NOHAMUAMU — CKMOHCOECBO»,  «MOAHCOeCMBO  HA
MHOJHCECMBE), KMOAHCOECMBEHHOE NPe0OPA308aAHUEY,

. 8LINOIHAMb  PA3IUYHbIE NPEoOPA308AHUS  BLIPAJICEHUL, COOEPAHCAWUX MOOVIIU.

) -

B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH JPYTUX MPeAMETOB:

o BbINONIHAMb NPEoOPaA3068anUs U 0lCmsUs ¢ OYKEEHHbIMU B8bIPANCEHUAMU, YUCTOBbIE
KO3ghghuyuenmol KOMoOPwiX 3anUcansvl 8 CMAHOAPMHOM 8UOE,

o 8bINONIHAMb NPEOOPA30BAHUSL PAYUOHANLHBIX GbIPANCEHU NPU PEUUEHUU 3A0at OPY2UX
VUeOHbIX NPeOMemos,

o 8bINOIHAMb NPOBEPKY NPABOONO000OUS PUULECKUX U XUMUYECKUX POPMY HA OCHOBE
CpasHeHus: pazmepHocmert U 6a1eHMHOCMEl.

YpaBHeHHUs M HEPABEHCTBA

J C60600HO onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMB0, PABHOCUNbHbLE
YpaeHeHus U HepaseHCMad, ypasHeHue, A6AIoueecs Cl1e0Cmeuem 0py2020 YPaeHe s, YPaeHeH s,
PABHOCUNbHbBIE HA MHOJCECEe, PABHOCUTIbHbIE NPeoOPA308aAHUsL YDAGHEHULL

o pewams pasHvle 6UObl YPAGHEHUL U HEePABEeHCME U UX CUCmeM, 8 MOM Yucie
Hekomopbvle ypasHenus 3 u 4 cmeneneti, OpOOHO-pAYUOHATbHBLE U UPPAYUOHATbHYLE,

o 3Hamv meopemy Buema 0151 ypasHeHuil cmeneHu evluie 6mopotl;

o NOHUMAMb CMbICL MeopeM O PABHOCUTbHLIX U HEePABHOCULHBIX Npeodpa308aHuUsIX
VPABHEHUIL U yMeMb UX OOKA3bI8ANb,

o 811a0emsb pa3HbIMU MEMOoOaMU peulenus ypaeHeHUll, HepaseHcme U ux CUCmeM, yMenms
8b1OUPaAMb MEMOO peuleHusi U 000CHOBbIBAMb CBOl 8blOOD;

o UCNONb308AMb MEMOO UHMEPBATI08 OISl peuleHUs HePABeHCNS, 8 MOM Uucie OpOOHO-
PAYUOHATILHBIX U BKIIOUAIOWUX 8 CeDsl UPPAYUOHATbHBLE BbIPANCEHUSL,

o pewams aneebpauieckue ypasHeHus 1 HepageHCmed U UxX CUCmemMbl ¢ napamempamu
aneebpauieckum u epagpuueckum mMemooamu,

o 611a0emsb PA3HLIMU MeMoOamu 00KA3AMeNbCMed HePABEeHCNS,

o pewams YpasHeHUst 8 YeablX YUCIAX,

o uzobpasicame — MHOJCECM8Aa  HA — NIOCKOCMU, — 3a0asaembvie  YPAGHEHUIMU,

HepaeeHcmeamMu U Ux cucmemamul.



B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeIMETOB:

o COCMAsIsAMbs U peulams YPAGHeHUsl, HePABEHCMEd, UX CUCTIeMbl NPU peleHuU 3a0ay
Opyeux yueOHbIX npeomMemos;
o BbINOIHAMb  OYEHKY NPABOON0000Us De3YIbmamos, Noayuaemvlx Nnpu peuleHuu

DA3TUYHLIX VPABHEHUL, HEpaBeHcme U Ux CUucmem Npu peweHuu 3a0ay Opyux y4yeOHbIX
npeomemos;

o COCMasnaAms U peuams YpasHeHus U HepaseHcmeda ¢ napamempamu npu peueHuu
3a0a4 Opyaux yueOHbIX NPeOMemos;

o coCmasnAms ypagHeHue, HepaseHcmeo iU ux cucmemy, ONUCHIBAIOUUE DEATbHYIO
CUMYayuio Uiy NPUKIAOHYIO 34044y, UHMEPNPemuposams NOJyUeHHble Pe3yIbmambl.

DOyHKIUHA

o C80000H0 Onepuposame NOHAMUAMU. 3A6UCUMOCTNY, (DYHKYUOHATbHAS 3A8UCUMOCTY,
3a6UCUMAsn U He3A8UCUMAS NepeMeHHble, QYHKYUA, CnOCoObl 3a0anus QYHKYUU, apeymMeHm u
3HaueHue QyHKyuu, ooaacms onpeoenreHus U MHONCeCmeo 3HaA4YeHus QYHKYuu, Hyau QyHKYuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb QYHKYUY, HAubolbulee U HaAuMeHbulee
3HAYEeHUsl, YEeMHOCMb/HEeYeMHOCMb (QVHKYUU, NePpUOOUYHOCMb YHKYuY, epagux @yHkyuu,
BEPMUKANIbHASA,  2OPUBOHMANbHAA, HAKIOHHAS — ACUMAMOMbL,  2pAQUK  3A8UCUMOCMU, He
saensaowelcs gyukyuet,

. cmpoums  epagpuku  YHKYull:  IUHEUHOU, KE8AOPAMUYHOU, OPOOHO-TUHEUHOU,
CmenenHou npu PasHbIX SHAYEHUAX NOKA3AMeNns Cmenenu, y =|x|;

° UCNoNL306ams  npeoOpazoeanus 2papuka PYHKYuu = £ (x) O NOCMPOCHUS
epauxoe GyHkyuil y = gf (kx+b)+c>

° AHAUBUPOBAMb CEOUCMEA PYHKYULL U BUO 2PAPUKA 8 3A8UCUMOCIU O NAPAMEMPOB;

° CB80000HO  Onepuposamv  NOHAMUSAMU: — NOCIE008AMENbHOCIb,  OSPAHUYEHHAS

nocne008amenbHOCMb, MOHOMOHHO 68o3pacmarnuas (yovleaowas) nocieo08amelbHOCHb,
npeoei nociedo8ameibHOCuY, apUu@PMemuiecKas npocpeccus,, 2eoMempuyecKkas npocpeccus,
Xapaxkmepucmuueckoe c8olcmeo apuhmemuyeckoll (2eoMempuyecKkoll) npocpeccuu;

. UCNONIL306AMb  MEMOo0  MAmeMamudeckou UuHOyKyuu Oisl  6blgoo0a  (opmyi,
00KA3aMenbCmed PaseHCma U HePABEHCME, PeUleHUs 3a0ay Ha 0eIUMOCHb,

o uccne008ams nocie008ameIbHOCmu, 3a0aHHbLE PEKYPPEHMHO;

o pewams KOMOUHUPOBAHHbBIE 3A0aYU HA APUPDMEMUUECKYI0 U 2e0OMempUYEecKyIo
npoepeccuu.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

o KOHCMPYUpo8ams U UCCIe008amsb — QYHKYUU, COOMEEMCMBYIOWUE  PealbHbIM

npoyeccam u AGNeHUsIM, UHMEPNPemupo8ams NOJY4UeHHble pe3yibmamsl 6 COOMBEemCcmeul co
cneyugukoil ucciedyemo2o npoyecca Uil A61eHusl;

o ucnonv3oeams epagpuxu 3asucumocmeti OJisl UCCLEO08AHUS PealbHbIX NPOYECcos U
A6NeHU;
. KOHCMPYUpoB8ams U UCC1e008amy (YHKYUU Npu peuweHuu 3a0ay opyux y4eOHvix

npeomMemos, UHMepnpemuposams NOLYYeHHble Pe3yabmamsl 6 COOMEEMCmMaeUU co CneyuuKol
yuebH020 npeomema.

CTaTHCTHKA U TeOPHs BEPOATHOCTE#

° C60600H0 onepuposamv NOHAMUAMU. CMOLOYaAmMble U KpPy208ble OUaAcpammbl,
mabauybl OAHHBIX, CpeoHee apudmemuyeckoe, MeOUand, Hauboavbulee U HauMeHbulee 3HAYeHUs.
8b100PKU, PA3MAX GbIOOPKU, OUCHEPCUsL U CMAHOAPMHOe OMKIOHeHUe, CIVHAUHAS USMEHYUBOCTb,

o 8blOUpams Hauboee YOoOHbLI cnocod npedcmasienus uHhopmayuu, A0eK8ammublii ee
CBOUCMBAM U YelsiM AHAU3A,

o BbIUUCTSAMb YUCTOBbIE XAPAKMEPUCTIUKU 8bLOOPKU,

o C80000HO ONEPUPOBAMb NOHAMUSIMU. (PAKMOPUATL YUCA, NEPECMAHOBKU, COYEMANUs

u pasmewernust, mpeycojlbHuK Ilackans;



o €80000HO onepuposamv NOHAMUAMU. CAYYAUHLIUL ONbIM, CAYYAUHBIL  6b1O0p,
ucnolmaHnue, djleMeHmapHoe CayuailiHoe codvimue (Ucxoo0), Klaccuueckoe onpeoeieHue
8EPOAMHOCIU  CIYHAUHO20 COOBIMUSA, ONepayuu HAao CIYYAUHbLIMU COOBIMUAMU, OCHOBHbBIE
KOMOUHamopuwle popmyol,

. CB80000HO onepuposamv NOHAMUSAMU: CIVUAUHLIL ONbIM, CAYYAUHBIL  8bLOOD,
ucnelmanue, 2dleMeHmMapHoe CIyuatHoe codvimue (Ucxo0), Kiaccuyeckoe oOnpeoeieHue
BEPOSIMHOCIU  CIYHAUHO20 COObIMUS, ONepayuu Hao CIYYAuHbIMU COOBIMUAMU, OCHOBHbBIE
KOMOUHamopHwvle opmyvl;

o 3HAMb  NPUMEPbl  CIYYAUHBIX  BeIUHUH, U GbIYUCAMb UX  CIAMUCIIUYECKUE
Xapakmepucmuxu,

o UCRONBL308aMb POPMYIbI KOMOUHAMOPUKYU NPU PeuteHUU KOMOUHAMOPHBIX 3a0ay;

o pewams 3a0auu HA BGbIYUCTIEHUE BEPOSMHOCIU 68 MOM YUCLe C UCHONb308AHUEM
Gopmyn.

B noBceHeBHOM KU3HHM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  npeocmasiamv  UHPOPMAYUIO O PearbHbIX Npoyeccax U SGIeHUsX CnocoooM,
A0eKB8AMHBIM ee C8OUCMBAM U Yeil UCCIe008AHUS,

®  gHAIU3UPOBAMb U CPAGHUBAMb CMAMUCMUYECKUE XAPAKMEPUCTMUKU — 8blOOPOK,
HOJYYEHHBbIX 8 Npoyecce peueHus: NPUKIAOHOU 3a0ayl, U3y4eHus peaibHO20 61eHUsl, PeuleHUsl
3a0ayu uz Opy2ux yueOHvlx npeomMemos;

®  OyeHUBamb BEPOSIMHOCTb PEAbHbIX COOLIMULL U SA6NEeHULL 8 PA3IUYHBIX CUMYAYUSIX.

TekcTOBBIE 321241

o Pewamb npocmvlie U CLONCHbIE 3A0A4U, d MAKHCE 3A0A4U NOBLIUEHHOU MPYOHOCMU U
8bIO0EIANMb UX MAMEMAMUYECKYIO OCHOBY,

®  PACNO3HABAMb PA3HLIE BUObL U MUNBL 3A0aY;

® UCNONB3068AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeU MEeKCHO8 CIONCHBIX 3a0ay U 3a0ay
HOBBIUEHHOU CLONCHOCMU Ol NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHus 3a0a4, ebloupams
ONMUMATILHYIO OJI5L PACCMAMPUBAEMOTL 8 3A0aye CUMYayuu MoOelb MEeKCMa 3a0ayu;

®  pazuuams MOOeb MeKCma U MoOeb peueHUs 3a0a4u, KOHCMpPYUupos8ams K 00HOU MOOenU
peutenust CI0NHCHbIX 3a0a4 pazHble MOOeIU MeKcma 3a0aqu;

® 3HAMb U NPUMEHAMb MPU CNOCOOA NOUCKA peulerust 3a0ay (om mpebosanust K YCl08U0 U
om ycnosusi K mpebosanuro, KOMOUHUPOBAHHDIIL),

®  MO0enuposamv paccysicoeHus NPu NOUCKe PeuleHUs 3a0ay ¢ NOMOwbIO 2pagh-cxemvl,

® guI0eNAMb 2MANBL PeuleHUsl 3a0ayl U COOEPHCAHUEe KAAHCO020 IMAand;

® YMemb 8blOUPAMb ONMUMATBHBIN MEMOO peuleHus 3a0aiu U 0CO3HA8AMb 8blOOP Memood,
PaAccMampusams pasiudhble Memoobl, HAX00UMb PA3HbLE PEUEHUs 3a0adl, eClli 603MONCHO,

®  QHAIUZUPOBAMb 3aMPYOHEHUsI NPU PeueHUU 3a0a,

® GLINONHAMb PA3IUYHbIE NPeoOPA306aAHUSI NPEOSIONCEHHOU 3a0ayu, KOHCMPYUpPOBAms
HOBble 3a0a4u U3 OAHHOU, 8 MOM YUucie 00pamHvle;

® UHMEPNPEeMmuUpPOBaANb GbIYUCTUMENbHBLE PE3YIbMAMbL 8 340aye, UCCIe008aMb NOYUEHHOe
peuierue 3a0ayu;

® U3MeHAmb YClosuUe 3a0ay (Koauuecmeennvle Uil KauecmeeHHble OaHHble), UCCIed08amb
UBMEHEeHHOe NPeodPA308aHHOE;

®  QHATUZUPOBAMDb BCEBOIMONCHBIE CUMYAYUU 83AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U
UBMEeHeHUe UX XapaKkmepucmux npu COBMeCmHOM 0BUNICEHUU (CKOPOCMb, 8DeMSl, PACCMOsIHUE) NPU
peutenuy 3a0a4 Ha O8udiceHue 08yX 00beKmo8 KAk 8 O0OHOM, MAK U 6 NPOMUBONOTIONCHBIX
HANPAsIeHusx, KOHCMpyupo8ams HOBble CUMYAYUU HA OCHO8e USMEHEHUsl YCI08Ull 3a0aiu npu
08UdICEHUU NO peKe;

® UCCNe008aMb BCEBO3MONCHBIE CUMYAYUU NPU pPeuleHuu 3a0a4 Ha O0BUNCEHUE NO pekKe,
paccmampusams pasHvle CUCMeMbl OMCUema,

® pewamsv pazHooOpasHvle 3a0adu «HA Yacmuy,



® pewiams u 000CHOBLIBAMb CB0E peuleHle 3a0al (8blOeIsIMb MAMEMAMUYECKy0 OCHO8Y) Ha
HAX0MCOeHUe Yacmu YUcia U Yucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIa Opoou;

® 00BACHAMb UOEHMUYHOCIb 3A0aY PA3HBIX MUNOS, CEA3BIEAIOWUX MPU BeIUdUHbl (Ha
pabomy, Ha NOKYNKU, HA OBUMICEHUE), BbLOENAMb MU BEIUUUHbL U OMHOWEHUS MeHCOY HUMU,
NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCMPYUPos8ams COOCMEEHHble 3a0ay YKA3AHHbIX MUNO0G;

® grademb OCHOBHLIMU MEMOOAMU peuleHUus 3a0ay HA cMecu, CNIdGbl, KOHYEHmpAayuu,
UCNONB308AMb UX 8 HOBLIX CUMYAYUSIX NO OMHOWEHUIO K U3VYEHHbIM 8 npoyecce 00y4eHUs,

® pewams 3a0auu HA NPOYEHMbI, 8 MOM YUCIAE, CLOJNCHbIE NPOYEHNMbL ¢ 0OOCHOBAHUEM,
UCNONBb3YS PA3HBLE CNOCOObL;

® pewiams no2utecKue 3a0aiu pasHblMU Cnocooamu, 6 mom yucie, ¢ 08yMs OJI0KAMU U C
mpemsi O10KAMU OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0ayu N0 KOMOUHAMOPUKe U MeopUl 8ePOSMHOCHEN HA OCHO8E UCHOIb30BAHUS
UBYYEHHBIX MEeMO0008 U 000CHOBbIBAMb peuleHue;

® peuiams HeCl0HCHbIe 3A0aYU N0 MAMEMAMUYECKOU CMamucmuxe;

® 061a0emb OCHOBHbIMU MeMOOAMU PEeUeHUs CIONHCEMHbIX 3a0ay: apupmemuyeckull,
aneebpauveckul, nepebop 8apuaHmos, 2eoMempudeckull, 2paguueckuil, NPUMEHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

® KOHCMPYUpo8amsv HOBble 0/ OAHHOU 3a0a4u 3a0ayHble CUMYayuu ¢ Y4emom pearbHblX
Xapakxmepucmux, 8 4aCmHOCMU, NPU peueHuy 3a0a4 Ha KOHYEeHMpPayuu, yuumsléams ni0MHOCHb
sewecmea, peuams U KOHCMpYuposams 3a0auu Ha 0CHOBe PACCMOMPEHUS. PedibHbIX CUMYayutl,
8 KOMOpbIX He mpedyemcs MOUHbIL BbIYUCTUMENbHBIL Pe3YIbman,

® pewams 3a0ayu Ha O8UIICEHUe NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYemd;

® KOHCMpYyupo8ams 3a0auHvle CUMyayui, NPUOIUNCEHHbIE K PeAIbHOU OetiCMEUMenIbHOCHU.

Conep:xanue yueOHOro npeamera

CopepxaHue KypcoB MaTeMaTuku 5—6 KiaccoB, anreOpbl U reoMerpuu 7-9 kiaccoB
00BEIMHEHO KaK B HCTOPUYECKH CIOXHBIIMECS JUHUM (4YUCiIOBas, anredpanyeckas,
reoMeTpuuecKkas, pyHKIIMOHAIBHAS U Jp.), TAK H B OTHOCUTEIILHO HOBBIC (CTOXACTHYCCKAS JIMHUS,
«peanbHass MaTeMmatuka»). OTAeNbHO MPEICTABICHBI JHHUS CIOXKETHBIX 3a1ad, UCTOpUYECKas
JTUHUSL.

DJieMeHTbI TEOPUU MHOKECTB M MATEMATHYECKOIl JIOTUKH

Cormacao ®I'OC ocHOBHOro 00IIEr0 00pa3oBaHUs B KypC MaT€MaTUKH BBEJICH pa3iel
«Jlorukay», KOTOpBII HE MpernoiaraeT JOMOJIHUTEIbHBIX YaCOB HA M3YUYE€HUU M BCTPAUBAECTCS B
pa3IUYHBIE TEMBI KypCOB MAaTeMAaTHKU W WH(POPMATHKHA U TPEIBAPSICTCS O3HAKOMIICHHEM C
AIIEMEHTaMH TE€OPUH MHOXKECTB.

MHo:kecTBa U OTHOIIEHUSI MEKTY HUMHU

MHOXECTBO, Xapaxmepucmuieckoe C8OUCME0 MHON}Cecmed, dIEMEHT MHOXKECTBA,
nycmoe, KoneyHoe, beckoHeunoe muoodcecmeo. IlonMHoxkecTBo. OTHOIIEHNE TPUHAIEKHOCTH,
BKIIIOUEHUS, PABEHCTBA. DIIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHHsl MHOXXECTB, pacHO3HABAHUE
HOOMHONCECME U INEMEHMO8 NOOMHONCECME C UCNONb308AHUEM KpY20os Jiliepa.

Onepanun HaJ1 MHOKECTBAMH

[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmv MHOdMCecms, OONOIHeHue
MHOdHCecmea. inmepnpemayus onepayuii Ha0 MHOJCECMEAMU C NOMOWbIO Kpy208 Diiiepa.

JIeMeHTbI JIOTUKH

Omnpenenenue. YTBepkIeHUS. AKCUOMBI U TeopeMbl. JlokazaTenbcTBo. JloKa3aTenbCcTBO
oT mpoTuBHOTO. Teopema, oOpaTHas nanHOoU. [Ipumep U KOHTpHIpUMED.

Bricka3biBaHus

HcTuHHOCTD M JIO)KHOCTH BbICKa3bIBaHUS. (Cl0J#CHble U npocmble  8bICKA3bIBAHUAL.
Onepayuu Hao 6biCKA3bIGAHUAMU C UCHOIb308AHUEM NOSUYECKUX CBA30K. U, UlU, He. YciloeHbvle
BbICKA3bIBAHUSL (UMNIUKAYULL).



Yuciaa

PannonaabHbIe Ync/Ia

CpaBHeHHE palMOHAIbHBIX uucell. J[elcTBUs ¢ palMOHaIbHBIMM yuciiaMu. KoHeuHble U
OeckoHeuHble aecsTh4Hble ApoOu. IlpeacraBieHne pannoOHAIbHOIO YMCIa B BUAE IECATUYHON
JIpoOH.

HppaunoHajbHbIe YUCIA

[TonsTHE MppaLMOHAIBHOTO YKCiIa. Pacrio3HaBaHue MppaluOHAIBHBIX YKcell. J[elcTBYs C
UPpalMOHAIBHBIMUA YnciaaMu. CBOMCTBA NEUCTBUN C MppalMOHaNIbHBIMU 4uciaamu. CpaBHEHHE
MPPALMOHATIBHBIX Yncel. MHOKECTBO 1€HCTBUTENBHBIX YUCEIL.

IIpencraBieHus O paCHIMPEHUAX YUCIOBBIX MHOXKECTB.

ToxnecTBeHHbIE IPe0Opa30BaHUA

YucsioBble 1 OyKBEHHbIE BbIPAKEHUS

Bripakenue ¢ nepemeHHOW. 3HaueHue BblpakeHUs. [lojcTaHOBKA BBIpaXKEHUI BMECTO
IIEPEMEHHBIX.

3akonbel apudmernueckux neiictBuil. IIpeoOpa3oBaHHs UYMCIIOBBIX  BBIPAKECHUH,
COJIEpKalIMX CTEIICHU C HATYpaJIbHBIM U LIEJIBIM II0KA3aTEJIEM.

MHoro4/ieHbl

OpHowieH, creneHb OJHOWIEHA. JleHCTBUSA C OQHOWIEHAMU. MHOrOWIEH, CTENEHb
MHOrouJeHa. 3HaueHHUs MHOrowieHa. JleWcTBHS ¢ MHOIOWIEHAMHU: CJIOXKEHHUE, BBIYUTAHUE,
yMHOXeHue, neneHue. IIpeoOpasoBaHue 1enoro BelpakeHHs B MHoOrowieH. ®opmyisl
COKpAIICHHOTO YMHOXKEHUS: Pa3HOCTb KBAJApaTOB, KBAagpaT CyYMMBI M pa3HOCTH. POpMyIibl
npeoOpa3oBaHusl CyMMBI U Pa3HOCTH KyOOB, KyO CyMMBbI M pa3HOCTH. Pa3jiojkeHne MHOTO4JICHOB
HAa MHOXXUTEJIM: BBIHECEHHE OOILEro MHOXHTENS 3a CKOOKH, TPYNIHUPOBKA, HCIOJIb30BaHUE
(bopMyN COKpaIlEHHOT0 yMHOKeHHUsl. MHOrowwieHsl ¢ ofHOW nepemeHHON. CTaHAApTHBIN BUI
MHOT'OYJIEHA C OJTHOW MEPEMEHHOM.

KBanpatssiii TpexwieH. KopHu kBazpaTHOro tpexwieHa. PasnoxkeHne Ha MHOKUTENIH
KBaJpaTHOrO TpexwieHa. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Brinenenue
IOJIHOTO KBajipaTa. PaznoxkeHne Ha MHOXKHUTEIN cIOCOOOM BbIJIETICHNUS TIOJIHOIO KBApaTa.

IlousiTHe TOXAECTBA

ToxnecTBeHHoe peoOpazoBanue. [IpencraBneHue o TOXIECTBE HA MHOKECTBE.

/{poOHO-panuoOHAJIbLHBIE BHIPAKEHHUS

Anrebpanueckas 1po6b. [IpeoOpa3oBaHus BeIpake€HU, CoEpKAIUX CTETNEHU C LETbIM
nokasareneM. JlomycTumble 3HAY€HHUs] NEPEMEHHBIX B JIPOOHO-pallMOHAIBHBIX BbIPAKEHUSIX.
Coxkpamienue anreOpandeckux apoOeil. IlpuBenenue anreOpandeckux apobeil k obmemy
3HaMeHarento. JleficTBus ¢ anreOpanueckuMu JpoOsiIMU: CII0KEHNE, YMHOKEHUE, JIETICHHE.

IIpeoOpa3oBanue BBIpaXEHUN, COAECPIKAIINX 3HAK MOIYJIS.

HppaunuonajbHble BbIPAKEHUS

Apudmernueckuii KBaApaTHbI KopeHb. JlOMyCTHMbIE 3HAu€HHUs [EPEMEHHBIX B
BBIpAXEHUSIX, COAEpKAIIUX apu(pMeTHUIecKe KBaipaTHble KopHU. [IpeoOpa3oBaHne BbIpaXXeHUH,
CoJIepKaliX KBaJpaTHbIE KOPHHU.

Kopun n-pix crenenent. JlomycTumble 3HA4eHUS IIEPEMEHHBIX B  BBIPAKECHUSX,
coJiepKalX KOpHU n-bIX creneHei. [IpeoOpa3zoBaHue BbIpaKeHUH, COJEpPKALIMX KOPHU A-BIX
CTEIICHEN.

CreneHb ¢ panMoOHAIBHBIM IOKa3aTeneM. [IpeoOpa3oBaHue BbIpaKE€HHH, cOIEpKaIIuX
CTEIEHb C PAllMOHAIBHBIM ITOKA3aTeIIEM.

YpaBHeHus

PagBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX paBEHCTB. PABEHCTBO C MEpEMEHHOM.

YpaBHeHust

Ilonsatue ypaBHeHUs U KOpHs ypaBHeHus. IIpencraBienne o paBHOCHIBHOCTH YPaBHEHHUM
U ypaBHEHUSIX-CIE/ICTBUSAX.



[IpencraBneHne O paBHOCWIBHOCTH Ha MHOXeCTBE. PaBHOCWIBbHBIE IpeoOpa3oBaHUs
YpaBHEHUU.

MeTtoasbl pelieHUs] YpaBHEHH

Metozabl paBHOCHIIBHBIX MPEOOpa3oBaHMM, METOJ 3aMEeHbl NEPEMEHHOH, rpapuuecKuit
metoa. Mcnonb30BaHue CBOWCTB (YHKUIUH NMPH PELICHUN YPaBHEHUH, UCTIOIb30BAHUE TEOPEMBI
Buera 111 ypaBHEHH CTENIEHU BBIIIE 2.

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemienue nuHeitHbIX ypaBHeHU. KonmyecTBO KOpHEH TMHEHHOrO ypaBHeHUs. JInHelHoe
YpaBHEHUE C IaPAMETPOM.

KBagparHoe ypaBHeHHe B er0 KOPHH

JIMCKpUMMHAHT KBaApPaTHOro ypaBHeHUsA. PopMylla KOpHEH KBaJpPaTHOIO ypPaBHEHMS.
KonuuecTtBo [NEHCTBUTENBHBIX KOpPHEH KBAJIpaTHOTO YypaBHEHuUs. PenieHwe KBaapaTHBIX
ypaBHEHHMIA: rpa)UuecKuil METO/ pEeIICHH s, UCIIOIb30BaHUE (POPMYIIBI TSI HAXOXKACHUS KOPHEH,
pasioKeHUe Ha MHOKUTEIH, T0100p KOpHEH ¢ HcIob30BaHUEM TeopeMbl Buera. bukBanparHble
yYpaBHEHHUs. YPpaBHEHHUS, CBOJMMBIE K JMHEMHBIM M KBaapaTHbIM. KBajgpaTHoe ypaBHEHHE C
napaMerpoM. Pemenue mnpocTedMX KBaApaTHBIX YPaBHEHHMH C ImlapameTpaMu. Pemenue
HEKOTOPBIX TUIIOB ypaBHEHUH 3 U 4 CTEEHU.

/Ipo0HO-panuoHAJIbHBIC YPABHEHUS

Pemenue 1poOHO-pallMOHaIbHBIX YPAaBHEHUH.

Mpocreiimme Mppanuonanbuble ypaBuenmnst Bupa: [f(x)=a; Jf(x) = \fg(x)
JF) =av f (x)\fr g(x) w ux pewenue. PelueHue MppalMOHAIBHBIX ypAaBHEHHil BHja

J7 () =g(x).

Cucrembl ypaBHeHUH

VYpaBHeHME C ABYMs IEpEeMEHHBIMU. PelieHue ypaBHeHMH B LienbIX uMciax. JIuneitHoe
ypaBHEHUE C JABYMs IepeMEHHbIMH. ['paduueckas uHTEprpeTanysi JUHEHHOrOo ypaBHEHUS C
JBYMsI IEPEMEHHBIMU.

[IpencraBnenne o rpaduyeckoil WHTEPIPETAIMU MPOU3BOIBHOTO YPaBHEHUS C JBYMS
IIEPEMEHHBIMU: JINHUU HA MIJIOCKOCTH.

[lonsTHe cucTeMbl ypaBHEHM. Pemenne cucreM ypaBHEHUMN.

IIpencrasnenune 0 paBHOCUIBHOCTH CUCTEM YPaBHEHHM.

MeTtoapl pelieHrs CUCTEM JIMHEHHBIX YpaBHEHUH C IBYMSI IEPEMEHHBIMH IpapuuecKHii
METOJl, METOJl CIOYKEHHUS, METOJ IOACTAaHOBKHU. KoimdecTBO peleHnii CHCTEMBl JIMHEHHBIX
ypaBHeHUH. CucTema JTMHEHHBIX YpaBHEHHUH ¢ TapaMeTpOM.

CucreMpl HEIMHENHBIX YpaBHEHUNU. MeTobl pEeIIeHNs] CUCTEM HEJIMHENHBIX YPABHEHUH.
Merton neneHus, METO/ 3aMEHbI IepeMeHHBIX. OTHOPOAHBIE CUCTEMBI.

HepaBencrBa

Uucnossle HepaBeHCTBA. CBOICTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeaMBOCTH
HEPaBEHCTB IIPU 3a/IaHHBIX 3HAYCHUAX [IEPEMECHHBIX.

HepasencrBo ¢ mnepemenHoil. Ctporme M HecTporue HepaBeHCTBA. JlokazaTenbcTBO
HepaBeHCTB. HepaBeHCTBa 0 CpeIHUX [UIS IBYX YHCEIL.

[TonsTHE O pemennn HepaBeHCTBA. MHOXKECTBO PEIICHNN HEPAaBEHCTBA.

IIpencrasnenue 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeliHOe HEPaBEHCTBO M MHOXECTBA €r0 penieHui. PeleHne JTMHEMHBIX HEPaBEHCTB.
JInneliHOE HEPABEHCTBO C IAPAMETPOM.

KBagpatHoe HepaBeHCTBO M ero penieHus. PemreHne KBaJpaTHBIX HEPaBEHCTB:
UCTOJIb30BaHUE CBOMCTB W Tpaduka KBaJIpaTUYHOM (YHKIMM, METOJ HWHTEPBAJIOB. 3alucCh
pElIeHUs KBaJPaTHOTO HEPABEHCTBA.

KBaznpaTHO€ HEPABEHCTBO C MAPAMETPOM U €I0 PEILICHUE.




[Ipocreiiine UppalMOHAIbHBIE HEPABEHCTBA  BHMAA: | f f(x)>a; «f f(x)<a;

\/f(x) >\/g(x) Jf(x) = a.

O06001IeHHBII METOJT MHTEPBAJIOB JIJISl PEIICHUSI HEPABEHCTB.
CucreMbl HEPaBEHCTB
CucteMbl HEpaBEHCTB C OJIHOW MepeMeHHOW. PelieHue cucteM HEpaBEeHCTB C OJHOM

NEPEeMEHHON:  JIMHEWHBIX,  KBaJpaTHBIX,  JpOOHO-pallMOHANBHBIX,  HPPAIMOHAIBHBIX.
N300paxeHue penieHusi CUCTEMbl HEPAaBEHCTB HA YUCIIOBOM MpSAMOM. 3aKcCh pelIeHHs] CUCTEMbI
HEPABEHCTB.

HepaBenctBo ¢ aBymss mnepemeHHbIMU. llpencrtaBieHue o pemieHUMH JUHEHHOTO
HEPAaBEHCTBA C JBYMsl TEpeMEHHbIMH. ['padudeckas HWHTEpHpeTalus HEPABCHCTBA C JBYMS
nepeMeHHbIMH. ['paduueckuii METO ] perieHust CUCTEM HEPABEHCTB C IBYMSI IEPEMEHHBIMH.

DOyHKIUH

IHonsiTHe 3aBHCHMOCTH

IIpsmoyronbHass  cucrema  koopauHar.  dopmupoBaHuE  NPEACTABICHUH O
MeTanpeIMEeTHOM MOHIATUU «KOOPAUHATHDY. ['paduk 3aBUCHMOCTH.

DyHKUMSA

CrocoObl 3aaHug (QYHKIMIA: aHATUTHYECKUid, Tpaduueckuid, Tabmuusbiil. ['padux
¢yukuun. [pumeps! GyHKIUH, 10Iy4aeMbIX B IPOLIECCE UCCIEIOBAHUS PA3IMYHBIX IIPOLIECCOB U
pemieHus 3aaa4y. 3HadeHue ¢GyHKIUM B Touke. CBoiicTBa (QyHKIUil: 00JacTh OIpeneeHus,
MHOXECTBO 3HAYCHHWH, HYJIH, MPOMEKYTKH 3HAKOIMOCTOSHCTBA, YETHOCTH/HEYETHOCTb,
BO3pacTaHue U yObIBaHUE, IPOMEKYTKH MOHOTOHHOCTH, HauOOJIblIIee M HAUMEHbIIIEe 3HAUCHUE,
nepuoAndHOCTh. VccenoBanue GpyHKIuu mo ee rpaduky.

JInHeiiHasa pyHKUIUsA

CaoiicTBa, rpaduk. YrioBoi koddduimeHT npsimoi. Pacrionoxkenne rpaduka TMHEHHON
(GYHKIIMH B 3aBUCUMOCTH OT €€ KO3 PUIIMEHTOB.

Keaaparuunas pyHkumus

CpoiictBa. Ilapabona. Iloctpoenue rpaduka kBaapaTuuHoil Qynkuuu. Ilomosxkenue
rpaduka KBaJApaTWUYHONH (YHKIMH B 3aBHCHUMOCTH OT ee Kod(¢uimentoB. Mcmonb3oBanue
CBOMCTB KBaJpaTUYHON (HYHKIIMH JIJISI pELICHUS 3a/1a4.

Oo0paTHast NPpONOPUMOHAIBHOCTH

k
CaoiicTBa QyHKIMH y = k y = —. I'unepbona. [IpeacraBnenue 06 aCUMOTOTAX.
X X

Crenennas pyHKOMs ¢ mokasareyuem 3
CsoiictBa. KyOuueckas napaboina.
OYyHKIUH §, = /X, y=3/x, y= | x| JMx cBotictBa u rpaduku. CreneHHas QyHKIUA C

MoKa3aTeseM CTeneHu Ooblie 3.

IIpeoOpa3oBanue rpadukoB  (QyHKIUI: MapajuleIbHBI  IHEpeHoC, CHUMMeTpus,
pacTsDKeHHE/CKaTHe, OTPaXKEHHE.

[IpencraBnenue o B3aMMHO OOpaTHBIX (QYHKIUAX.

HenpepriBHOCTE GyHKIIMHM ¥ TOUKH pa3pbiBa GpyHKIMNA. KycouHo 3amaHHbIe QyHKIUY.

ITocsienoBaTeIbHOCTH M IPOTPECCHH

Uucnosass mnocnenoBareabHOCTb.  lIpumepsl.  beckOHEUHBIE  MOCIEA0BATEIBHOCTH.
Apudmernueckas mporpeccusi U ee cBoiicTBa. I'eomerpuyeckas nporpeccus. CyMMUpoOBaHHE
MEPBBIX WIEHOB apU(PMETHUECKON U reOMeTpruUecKoi nporpeccuii. Cxopsimascs reomeTpudeckas
nporpeccus. CyMMa CXOZsIIEHcs TE€OMETpUYECKOW mporpeccuu. [‘apMoHMuYeckuil psia.
PacxoaumocTh rapMOHHYECKOTO pAa.

Mertonx MareMaTHMYeCKOW HMHIYKIMH, €ro MNpUMEHEHWe i BbIBoja (opmyi,
JT0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JeTUMOCTb.

Pelnenue TekcTOBBIX 33124

3agauu Ha Bce apuMeTHUYecKHe AeliCTBUS



Perienue TeKCTOBBIX 3aau apupMeTHIECKUM criocoboM. Vcronp3oBaHue TabiIuI, CXeM,
YepTeXeH, PYTUX CPEIACTB MPEICTABICHUS JAHHBIX IIPH PELICHUH 3a1a4H.

Pemenne 3ag1a4 Ha ABM:KeHHe, padoTy, NOKYIIKH

AHanu3 BO3MOXHBIX CUTyalluil B3aMMHOT'O PACHOJIO0KEHHUsI O0BEKTOB MPHU UX JABHKEHUH,
COOTHOILIEHUSI 00bEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

Pemrenue 3a1a4 Ha HAXO0KAEHHE YACTH YHMCJIA U YHCJIA 110 €0 YacTH

Pemenne 3a1a4 Ha NPOLEHTBHI, 10JIM, IPUMEHEHHUE NTPONOPLMIA ITPU PELICHNH 3aau.

Jlornyeckue 3agauu

Pemenue noruueckux 3agad. Pemenne moruyeckux 3aad ¢ OMOINbko rpadoB, TabIHII.

OcHoBHBIC METOBI PELICHHU 32124

Apudmernueckuit, anredbpanyeckuii, nepedop BapuanToB. [lepBuuHbIe MPEACTABICHHUS O
JPYTruX METOJax pelIeHus 3a1a4 (reoMeTpruUecKue U rpaduuecKkue METOIbl).

CraTucTHKa M TeopHusi BepOsITHOCTEH

Crarucruka

Tabnuunoe u rpaduyueckoe TPEACTABICHHE [aHHBIX, CTOJOYAThIE H KPYTOBBIE
JMarpaMMbl, WU3BJIEYEHHE HYXHOM uHpopmauuu. Jluarpammsl paccenBanusi. OmnucaresibHbIe
CTaTUCTHUYECKUE MOKA3aTeIH: CpeaHee apu(MeTnieckoe, MeIuana, Hanooblee 1 HaNMEHbIIIee
3HA4YeHUs YUCcI0BOro Habopa. OtkinoHeHue. Ciaydaiinble BEIOpOCHl. Mephl pacceuBaHMs: pa3Max,
JUCIIEpCUsl U CTaHJApTHOE OTKJIOHeHue. CBOWCTBA CPEeHEro apu(pMETHYECKOro U JUCIEPCUU.
CnyuyaiiHas W3MeHYMBOCTb. 3MeHUYMBOCTH Ipu U3MepeHMsX. Pemaromue npasuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BEJIMYMHAX.

Cay4aiiHble ONBITHI M CJIyYaliHbIe COOBITHA

CnyugaitHple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTApHBIE CIydalHbIC COOBITHS (HCXOIIBI).
BepositHocTH  3nemMeHTapHBIX  cOObITHH. CoObITHS B CllydyallHBIX 3KCIIEPUMEHTax U
0JIarONpPUATCTBYIONINE AJIEMEHTapHbIe COObITHsA. BeposTHOCTH ciydaliHbIX COObITHI. OMNBITHI €
PABHOBO3MOXHBIMH 3JI€MEHTapHbIMU COOBITHSIMU. Kitaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCTIOJIb30BaHUEM MOHET, KyOWKoB. IIpeacraBienne coOBITHIA C MOMOMIIBIO aUarpaMm Oiiepa.
[TpoTuBONONIOXKHBIE COOBITUS, OOBEAMHEHHE M mepeceueHue coObITHi. IlpaBuio croxeHus
BepositHOcTer. Ciyuaitnbiii BeiOOp. HesaBucumbie coObitus. TlocnenoBaTenbHbie HE3aBUCUMBIC
ucneltanus. llpencraBieHne »KcnepUMEHTa B BHJIE JIEPEBA, YMHOMKEHUE BEPOSTHOCTEH.
HcnpiTanus 10 nepBoro ycnexa. Y cJoBHast BEposiTHOCTh. DopMyria MoIHON BEpOSTHOCTH.

DJIeMeHThI KOMOMHATOPUKH U HcnbITanus bepuyain

[IpaBmiio yMHOXEHHUs, NepecTaHOBKH, (akropuan. CoueTaHUs M YUCIO COYETAHMH.
Tpeyronsuuk Ilackanst u 6uHOM HproToHa. OnBITEI ¢ OOJBIIMM YHCIOM PaBHOBO3MOXKHBIX
AJIEMEHTApHbIX COOBITUNA. BbluKMclieHHEe BEpPOSITHOCTEH B OMBITaX C NMPUMEHEHHUEM 3JIEMEHTOB
komOuHatopuku. Vcnbitanus bepHymnu. Ycenex u Heynaua. BeposiTHocTu coObITHH B cepuu
ucneITaHui bepryim.

I'eomeTpnyeckasi BepoOATHOCTh

CnyyaitHblii BIOOp TOYKM M3 (UTYphl Ha IJIOCKOCTH, OTPE3Ka U JYTU OKPYKHOCTH.
Crny4aiiHblii BBIOOp YMCIIa U3 YUCIOBOIO OTPE3Ka.

Cay4aiinble BeJTHYMHBI

JluckpeTHass ciay4yailHas BEIMYMHA W paclpeiciieHue BeposATHOCTeW. PaBHOMepHOe
JTUCKpPETHOE paclpeneneHue. ['eomeTpruueckoe pacrnpesesieHne BeposTHocTel. Pacnpenenenue
bepnymm. bunomunansHoe pacnpenenenue. HeszaBucumele ciayvaiiHble BenuuuHbl. CliojkeHue,
YMHOXEHHE CIy4allHbIX BEJIMYMH. MaremMaTH4ecKoe OXUJaHUE W €ro cBoMcrTBa. [ucnepcus u
CTaH/JapTHOE OTKJIIOHEHHWE CIydallHOM BEJIMYMHBI; CBOMCTBa aucrepcud. Jlucnepcus umcna
ycriexoB B cepuu ucnbeiTanuil bepuymnu. Ilonartue o 3akone Oonpimmx uucen. M3mepenue
BEPOSTHOCTEW M TOYHOCTh M3MepeHus. [IpuMmeHeHue 3akoHa OOJBIIUX YHCET B COILUOJIOTHH,
CTpaxOBaHMHM, B 3JPAaBOOXPAHEHUHU, 00ecreYeHnr O€30MacHOCTH HAaceNIeHUS B Upe3BbIYATHBIX
CUTYalUsX.



TemMaTHuyeckoe NIIAHMPOBaHUE

Tema KounyecTBo 4yacoB
JIuHeitHOe ypaBHEHHE C OJJHOM MTEPEMEHHOM 17 yacoB
[lenbie BoIpaxeHUst 88 yacoB
OyHKIUU 20 yacoB
CucreMbl TMHENHBIX YPaBHEHUH C IBYMS 25 gacoB
MIepEeMEHHBIMU
MHoecTBa 1 onepanuu HaJ HUMU 12 yacoB
PanrionansHbie BbIpaXXeHus 39 gacoB
OCHOBBI TEOPUH JI€TUMOCTH 19 yacoB
Hepasenctaa 19 yacoB
KBanparubsie kopHH. JleficTBUTEIbHBIE YK CIIA 24 4qaca
KBagparusle ypaBHeHUS 44 gacos
KBanpatuunas ¢pyHkius 49 yacos
VYpaBHeHUs ¢ IByMsI IEPEMEHHBIMU UX CHCTEMBI 22 yacoB
HepageHcTBa ¢ 1ByMsI IEPEMEHHBIMU UX CUCTEMBI. 21 gac
Jloka3aTelnbCcTBO HEPABEHCTB
DneMEeHThI MPUKIATHON MAaTEMaTUKHI 11 yacoB
DneMeHTbl KOMOMHATOPUKH, ONMCATEIbHON 32 gaca
CTaTUCTUKU U TEOPUH BEPOATHOCTEN
HucnoBble OCIEN0BATENBHOCTH 25 yacoB
O06001IeHre U CUCTEMATU3AIIHS 43 yaca

Bcero | 510 yacos




S)

7 kjaacce
Ilnanupyembie npeaMeTHbIE Pe3y/JIbTAThI
IIpenmeTHble pe3yJIbTaThl

1) <¢dopmupoBaHue NpenCTaBIEHUN 0 MaTeMaTUKe KaK O METOJe MO3HAHUSA JIeHCTBUTEIBHOCTH,

[I03BOJISIIOIIEM OMMCHIBATh U U3y4YaTh pPeajlbHbIE IPOLIECCHI U SIBICHUS:

OCO3HaHME POJIM MaTeMaTHKH B pa3BuTHM Poccun u Mupa;

BO3MOXXHOCTb ~ IIPUBECTM IPUMEPHl N3 OTEYECTBEHHOM M  BCEMHUPHOM HCTOpHUH
MaTeMaTHYeCKUX OTKPBITUH U UX aBTOPOB;
2) pa3BuTHE YMEHHUH pabOTaTh C YYEOHBIM MAaTEMaTUYECKHMM TEKCTOM (aHAJIU3UpPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIMI0), TOYHO M IPAaMOTHO BBIPAXKATh CBOU MBICIH C
NPUMEHEHHEM MaTeMAaTUYEeCKOH TEPMUHOJOTHMHM M CHUMBOJHMKH, TPOBOJHUTH KJIACCU(DUKAIIH,
Joruyeckue 000CHOBaHMs, JOKA3aTeIbCTBA MATEMaTUYECKUX YTBEPKIACHUI:

NpUMEHEHHE Croco0a IMOKMCKa PEIIeHHs 3aJadyd, B KOTOPOM pPACCyKACHHUE CTPOUTCS OT
yCIIOBHS K TPEOOBAHUIO MIIM OT TPpeOOBaHUS K YCIOBHIO;

COCTaBJICHUE IUIaHA PELICHUS 3a7aud, BBIJIEICHHUE ITAllOB €€ PEIICHUs, UHTEpPIpEeTalus
BBIUUCIIUTENBHBIX PE3YIbTATOB B 3aJlaue, UCCIIEJOBAHNE TOIYYEHHOIO PELICHUs 3a/]auy;

HaXO0X/IEHWE IPOLEHTa OT YMCIIA, YUCIa 110 IPOLEHTY OT HEro, HaX0KJIeHUsl MPOLEHTHOIO
OTHOLIEHHUSI JIBYX YHUCEJI, HAXOXJACHUS MPOLIEHTHOTO CHUKEHUS WM MPOLIEHTHOI'O MOBBIILIEHUS
BEJIMYMHBI;

pelIeHre JTOTMYeCKUX 3aay;
3) pa3BuUTHE NPEACTABICHUHN O YHMCIIE U YMCIOBBIX CUCTEMAaX OT HAaTypaJIbHBIX /10 PALMOHAIBHBIX
YKCEJI; OBJIAJICHUE HABBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCIICHU:

ONEpUPOBAHUE TOHATUSAMU: HATypalbHOE YHCIIO, I€JI0€ YMCIO0, OOBIKHOBEHHAas JpoOb,
NeCATUYHAsL APOOb, CMEIIAHHOE YHCII0, PAIIHOHAIEHOE YHCIIO

UCIOJIb30BaHUE CBOMCTBA YHMCEN M 3aKOHOB apU(PMeTHUecKuX omepaiuil ¢ 4uciamu IpH
BBIMIOJTHEHUH BBIYMCIICHU;

BBINOJIHEHHE OKPYIJICHUS YHCENl B COOTBETCTBUH C IIPABUIIAMU;

CpaBHEHHE YHCET;

3) oBnaZeHUE CHMBOJIBHBIM SI3bIKOM aireOpbl, MPUEMaMH BBIIOJHEHHUS TOXKJIECTBEHHBIX
peoOpa3oBaHUN  BBIPDAKEHUN, pEIIEHUS YpaBHEHUH, CHUCTEM ypaBHEHUH, YMEHHUS
MO/JIEJINPOBATh PealbHbIE CUTYallMU Ha SI3bIKe alnreOpbl, UCCIIE0BATh MOCTPOSHHbBIE MOJIEITH
C MCIIOJIb30BaHKUEM alllapara alnreopbl, HHTEPIPETUPOBATH OJYyUYEHHBIN pe3ysbTar:
BBINOJIHEHHE HECIIOKHBIX MPeoOpa30BaHU ISl BBIYUCICHUS 3HAYEHUI YHCIIOBBIX

BBIPAXEHUI, COIEPKALUX CTENEHN C HaTypaJbHBIM IMOKa3aTelleM;

BBINOJIHEHHEM HECIIOKHBIX NTPe0Opa30BaHUi 1IEIbIX BBIPAXKEHUN; paCKpbIBaTh CKOOKH,

MPUBOJUTH MOJOOHBIE CIaraeMble, UCIOIb30BaTh GOPMYJIIbI COKPAILIEHHOTO YMHOKEHUS;
pElLlIEeHNE JINHENHBIX YpaBHEHUH, YPaBHEHNH, CBOIALINXCS K TMHEWUHBIM, CHCTEM

YpaBHEHUN;

4) oBnageHue cuUCTeMONl (YHKIIMOHAIBHBIX MOHATHM, pa3BUTHE YMEHHUS HCIOJIb30BATh
(GyHKIIMOHATBHO-TpaUuecKue MpeaCcTaBICHUs AJIs PElIeHUs Pa3IMYHbIX MaTeMaTHYeCKUX
3a11a4, Ul OIMCAHMsI U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM:
oTpeziesIeHUE MOJIO0XKEHHS TOUKH 110 €€ KOOpANHATaM, KOOPIMHAThI TOUKHU IO €€ MOJI0KEHUIO

Ha TUIOCKOCTH;

HaxO0’KJIeHHe 1o TpaduKy 3HaYeHUH (PYHKITUH, 00JIaCTH OTPE/ICTICHIUS, MHOYKECTBA 3HAUYCHHH,

HyJel (yHKIMH, TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA;
nocTpoeHue rpaduka TUHEHHON (QyHKIUI;

UCTOJIb30BaHUE CBOWCTB JMHEWHONW QYHKIMU U e€ rpaduKa MpH pelIeHud 3a7ad U3 ApYrux
y4eOHBIX IPEMETOB;

pa3BUTHE YMEHUM H3BJEKaTh MH(OpMaIMIO, MPEICTaBICHHYI0 B TaOiuIax, Ha JuUarpaMmmax,

rpadukax; 6) pasBUTHE YMEHHH NPUMEHSTHh H3YUYECHHBIE MOHSATHS, PE3yJIbTaTbl, METOMbI IS

peleHus 3a/1a4 MPaKTHUYEeCKOro XapakTepa U 3a/1a4 U3 CMEKHBIX TUCIHUILIMH C UCIIOJIb30BAHUEM

Opd HEOOXOJMMOCTH CIPAaBOYHBIX MAaTepHalioB, KOMIIBIOTEPA, TIOJIb30BAaThCS OLIEHKOH U



NPUKUIKON MPU MPAKTUYECKUX pacyeTax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BBICKA3bIBAHMUIA;

OLICHMBAHME PE3YJbTATOB BHIYMCICHUH MIPU PELICHUH TPAKTUYECKUX 33]1a4;

BBITNIOJTHEHHE CPABHEHUS YHCEN B PEAIbHBIX CUTYalIUAX;

MCIIOJIb30BAaHUE YMCJIOBBIX BBIPAKEHUHN MpPU PELICHUM MNPAKTUYECKUX 3aJad M 3ajad u3
JIPYTUX y4eOHBIX MPEIMETOB;

Ilnanupyemsblie mpeAMeTHbIE pe3yabTaThl

Ydenunk Hayuyutrcss B 7 Kjaacce (Ui HMCHOJIb30BAHWSI B TOBCEAHEBHOW JKM3HU M
o0ecre4yeHUus1 BO3MOKHOCTH YCIIELIHOT0 MPOA0JIKeHHsI 00pa30oBaHusl HA 0a30BOM YPOBHe)

DJieMeHThI TEOPUH MHOKECTB M MATEMATUYECKOM JIOTUKH

e OmepupoBaTh Ha 0a30BOM YpOBHE® MOHSATHSAMM: MHOKECTBO, 3JIEMEHT MHOYKECTBA,
MOJAMHOKECTBO, TPUHAIJICKHOCTh;

e omepupoBaTh Ha ©0a30BOM YpOBHE TOHATHUSAMHU: OIpEAeNiCHUEe, aKkcuoma, Teopema,
JI0Ka3aTelIbCTBO;

MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI JIJIsl TOATBEPKICHUS CBOUX BBICKA3bIBAHUI

Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMU: HATYPAIbHOE YHCIIO, IEJI0€ YHUCIO,
OOBIKHOBEHHAsI JPpO0b, NecsITHYHAst JpoOb, CMEIIaHHas APOOb, PAIIMOHATIBHOE YUCIIO

® LCIIOJIb30BaTh CBOKMCTBA YMCEN U MPABUIIA JEHCTBUM NPU BBIIOJHEHUH BHIYUCIICHUI;

® LCHOJIb30BAaTh MPU3HAKU JAEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BBINIOJHEHUHU BBIYUCICHUN U
PELICHUHU HECIOXKHBIX 3a/1a4;

BBITIOJIHSITH OKPYTJICHUE PAllMOHAIBHBIX YHCEJI B COOTBETCTBUU C IIPaBUIaMHU

® pacno3HaBaTh pallMOHAIbHBIC

® CpaBHHUBATh YHCIIA.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

® OIICHUBATH PE3YJIbTAThl BHIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 33714,

® BBIIOJHATh CPABHEHUE YHUCEIl B PEAIBHBIX CUTYaLIMSIX;

® COCTaBJIATh YMCIIOBBIE BBIPAXKEHMS MPU PEUICHUU MPAKTUYECKUX 3a/1ad U 3aJa4 U3 JPYrux
y4eOHBIX PEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BHIMONHATH HECIOXKHBIE TpeoOpa3oBaHUsl [ BBIYUCICHUS 3HAYCHUH YHCIIOBBIX
BBIPKEHUM, COAEPKALIUX CTENEHN C HATYPAJIbHBIM [TOKA3aTENEM,

® BBIMIOJIHATH HECJIIOKHBIE MPEe0Opa3oBaHUsl IENBIX BBIPAKEHUN: PpACKpPhIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;

® UCMOJB30BaTh (DOPMYIBI COKPAIIEHHOTO YMHOKEHHUsI (KBaApaT CyMMBbI, KBaJipaT pa3HOCTH,
pPa3HOCTh KBAIPATOB) IS YIPOIIEHHUS BEIUMCICHUI 3HAUEHUH BBIPAXKECHU;

e VYpaBHeHHS] U HEPABEHCTBA

e OmnepupoBath Ha 0a30BOM YpPOBHE TIOHATHUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
yYpaBHEHUE, KOPEHb YPAaBHEHM S, pELICHUE YPAaBHEHU I

® pelIaTh CHCTEMbI HECTIOKHBIX JIMTHEWHBIX YPaBHEHHH,

® TIPOBEPSTH, ABJSETCS JIM IAHHOE YHCIIO PEIICHUEM YPaBHEHUS

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® COCTaBJIATH U PEIIATh JIMHEWHbIE YPABHEHUS TP PELIEHUH 3a/1a4, BOZHUKAIOLIUX B JPYTHX
yueOHBIX TpeaMETaX.

DOyHKIUHA

e HaxoauTth 3HaueHUE QYHKIINH 10 33JAaHHOMY 3HaUEHUIO apTyMEHTa;

e HAXOAWTh 3HAUYEHHWE AapryMeHTa M0 33JaHHOMY 3HAYEHHUIO (QYHKIIMH B HECIOKHBIX
CUTYAIUsX;




® ONpEIeIATh MOJ0KEHUE TOUKU MO €€ KOOPAMHATaM, KOOPAWHATHI TOUKH IO €€ IMOJI0KEHUIO
Ha KOOPJMHATHOM MJIOCKOCTH;
no rpaduKy HaXOIUThb OOJIACTH OIpENEeNCHUs, MHOXXECTBO 3HAYCHHUU, HYTU (DYHKIHUH,
IIPOMEKYTKH 3HAaKOIIOCTOSIHCTBA,
e CTpouTh rpauk TMHEHHON PYHKINY;
® TIPOBEPSTH, ABISACTCS JIM JaHHBINA Tpaduk rpadukom 3a1anHON QYHKINHU (JIMHEHHOM,
e OmpenensiTh NPUOIIKEHHBbIE 3HAUCHHs KOOPAMHAT TOYKH IepecedyeHus rpaduxos
GyHKIHH;
B noBceHeBHOI :KM3HM M IPU U3YYEHHH JPYTHX NPEAMETOB:
® JICIIOJIb30BaTh CBOMCTBA JIMHEHHON (DYHKIMM M ee TpaduK Ipu peIeHrH 33134 U3 IPYTUx
y4€OHBIX IPEIMETOB.
CrarucTuka v Teopusi BEepOSITHOCTE
e pemath NPOCTEHIIMEe KOMOWHATOPHBIE 3a7adyd METOJOM IMPSMOTO0 U OPraHU30BaHHOTO
nepebopa;
® [IpE/CTaBIIATh AAHHBIE B BUJE TaOIULL, 1UarpamMMm, rpaguKos;
e uypTaTh HHPOPMALIKIO, TIPEACTABICHHYIO B BUE TaOJIHIIBI, TMarpaMMBbl, Tpaduka;
B noBcegHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTrUX NPeAMETOB:
® OIEHMBATh KOJIMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM IIepedopa;
TexcToBbIC 3aHa4N
e PemaTh HECIIOKHBIE CIO)KETHBIC 33/1a4H Pa3HBIX TUIIOB Ha BCE apu(METHUECKUE NEHCTBUS;
® CTPOMTb MOJIENb YCIIOBHUS 3a/la4yM (B BHJE TAOJIMLbI, CXEMbl, PUCYHKA WM YPABHEHHUS), B
KOTOPOH JTaHBl 3HAYEHUS JBYX M3 TPEX B3aWMOCBS3aHHBIX BEJIMYMH, C IEJBIO TIOUCKA PEIICHUS
3ajiauy;
® OCYHIECTBIATH CIOCOO TOMCKA PEHICHUsS 33Ja4H, B KOTOPOM PAaCCYKICHHE CTPOUTCS OT
yCIIOBHSA K TPEOOBAHUIO MIIM OT TPEOOBaHHS K YCIIOBHIO;
® COCTaBJIATH IIJIaH PELICHUs 3a]]auy;
® BBIJCTATH OTAIbl PEIICHUS 3a/1a4H;
® HHTEPIPETUPOBATh BBIYUCIUTEIBHBIE PE3YNIbTaThl B 3a/ade, MCCIENOBATh IOJyYCHHOE
peleHue 3a1auu;
® 3HATh pa3JInYMe CKOPOCTEeH 00BEKTa B CTOAUYEH BOJIE, IPOTUB TEUSHUS U 110 TEUEHUIO PEKH;
e pelaTh 33/1a4M Ha HAXOX/IEHUE YaCTH YMCIIa U YUCIIA 110 ero YacTH;
e pelaTh 33a4M pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, HA JBM)KEHHE), CBA3BIBAIOIIUX TPU
BEJIMYMHBI, BBIIEISATh 3TU BETUYMHBI U OTHOILICHUS MEX]ly HUMH;
® HAXOOUTh MPOIEHT OT YHWCIIA, YUCIO MO MPOIEHTY OT HEro, HaXOAWUTh IPOIEHTHOE
CHIDKEHHE WJIH MPOLIEHTHOE TOBBIIIEHHE BETUYMHBI;
® pemIaTh HECIOXKHBIE JIOTHUECKUE 3a/1a9H METOJOM PACCYKICHHH.
Hcropus maTreMaTuKu
® 3HATh NMPUMEPHl MAaTEeMaTHYECKUX OTKPBITMHA M MX aBTOPOB, B CBS3M C OTE€UYECTBEHHOH U
BCEMHUPHOH UCTOPHUEH;
® TIOHMMATH POJIb MAaTeMaTHKH B pa3BuTHH Poccuu.
MeToabl MaTeMaTHKH
e BpiOupaTh MNOAXOAAIIMNA UW3YyYCHHBI METOJ s PpEHICHUS HU3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a]a4;
e [IpuBoguTe  mOpHUMEpPHl  MATEMAaTHYECKUX  3aKOHOMEPHOCTEHW B OKpY’KarolIeH
JeHCTBUTEIEHOCTH M TPOM3BEACHUSIX NCKYCCTBA
Yuenux nonyuum eosmosrcnocmov nayyumoca 6 7Knacce 014 YCHEUIHO20 NPOOOJIHCCHUA
00pazoeanus Ha y2iyo1eHHOM YPOGHE
Yuciaa
® C60600HO onepuposams NOHAMUAMU. HAMYPATLHOE YUCTIO, MHOICECMBO HAMYPANbHbIX
yucen, yenoe Yucno, MHONCECMB0 YeablX Yucel, 00bIKHOBEHHAS OPoOb, 0ecAmuynas opoos,
CMeWanHoe Yucio,



®  NOHUMAMb U 0OBACHAMb PAZHULY MENCOY NOZUYUOHHOU U HENOZUYUOHHOU CUCTNEMAMU 3aNUCU
yucern;
ToxnecTBeHHBbIE IPe0OpPa30BaAHUA
o  (C800600HO onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3amenem,
®  BLINONHAMb 00KA3AMENbCMBO CEOUCME CINEeNeHU HAMypPalbHbIM NOKA3AMENIMU,
® onepupogamv NOHAMUAMU «OOHOUNIEHY», «MHO2OUNIEH)», «MHO20UNIeH C OOHOU NepeMeHHOU,
«MHO2OUJIeH C HEeCKONbKUMU NePeMEeHHbIMUY, KOIDhuyuenmol MHO20YIEHA, «CMAHOAPMHAs
3anuct, MHO2OUIEHAY, CMENeHb OOHOYNIEHA U MHO20YNEHA,
®  ¢80000HO 1ademb NpuemMamu NPeooPA30B8aAHUsL YEablX BbIPANCEHUI,
®  GLINONHAMb  PA3I0JCEHUEe MHO20YNEHO8 HA MHOJNCUMENU DA3HLIMU — CnOCOOaMU, C
UCNONIL30BAHUEM KOMOUHAYUL PA3TIUYHBIX NPUEMOS,
® CB0D0OHO ONEPUPOBAMb NOHAMUAMU KMOHNCOECNBOY, «MOHNCOECNEEHHOE
npeobpazosanuey,
B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHUH JPYTUX MPEIMETOB:
o 8bINOIHAMb NPeoOPa306aHUs U Oelcmeus ¢ OYKEEHHbIMU BbIPANCEHUAMU, YUCTIOBbIE
KO3Ghhuyuenmoi KOMopwix 3anUcanbl 8 CMaAHOAPMHOM 8UOE;
YpaBHeHUsI 1 HEPABEHCTBA
o (C80000HO Onepuposamov NOHAMUAMU. YPABHEHUE, PABHOCUTIbHBLE YPABHEHUS
DOyHKIUH
o C600600HO oOnepuposamv NOHAMUAMU: 3ABUCUMOCTb, (DHYHKYUOHATbHAS 3A6UCUMOCTb,
3a8ucuMas U He3asucumdas nepemeHHvle, QYHKYUs, cnocodvl 3a0anus QYHKYyuu, apeymenm u
3HayeHue YyHKyuu, 001acmev onpeoeseHus U MHOXCeCME0 3HA4YeHUs QYHKYUU, epagux QyHKyuu,
epaguk 3asucumocmu, He AGNAOWeEUC PYHKYUel, cmpoums epaguru GyHKYuiL: TUHElHOL,
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
® UCNONIBL3068aAMb SPAPUKU 3A8UCUMOCEL Ol UCCTe008AHUS PEdTIbHbIX NPOUECCO8 U S8NIeHUl,
TexcToBbI€E 3ama4N
e Pewams npocmvle U CIONCHbIE 3A0A4U, A MAKHCE 3A0A4U NOBGLIULEHHOU MPYOHOCMU U
8b10€1AIMb UX MAMEMAMUUECKYI0 OCHO8Y;
®  PACNO3HABAMb PA3HLIE BUOLL U MUNBL 3A0aY;
®  paziuyams Mooeb MeKCMa U MOOeb peuleHusl 3a0ayl, KOHCmMpPYUpo8ams K 00HOU Mooeu
Ppeutenus CI0MHCHbIX 3a0a4 pa3Hble MOOeIU meKcma 3a0a4u;
® MO0enuUpo8amsb paccyicoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0 2pagh-cxemvi;
® guI0eNAMb 2MANBL PeuleHUsl 3a0ayl U COOEPHCAHUEe KAAHCO020 IMAand;
® YMemb 8blOUPAMb ONMUMATBHBIN MEMOO peuleHUs 3a0a4u U 0CO3HABAMb 8blOOP Memooa,
paccmampusams paziuitbvle Memoovl, HAX00UMb PA3Hble peuleHUs 3a0adu, eciu 603MONCHO;
® aHanU3UPO8aAMsb 3ampyOHeHUs. NPU peueHuU 3a0a4,
® GLINOIHAMb pA3IUYHbIE NPeoOPA308aHUsL NPEOSIONHCEHHOU 3a0auu, KOHCMPYUpPO8amb
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie obpamHule;
® UHmMepPNPemuposamsb GblYUCIUMENbHBLE PE3VIbIMAMbL 8 3a0aue, UCCIe008aMb NOYYEHHOe
peuierue 3a0a4u,
® U3MeHAmMb YCa08uUe 3a0ay (KoauuecmseeHuble Uil KayecmeeHHvle OaHHble), UCCIe008amb
UsMeHeHHoe npeobpa308anHoe;
® peuams pazHooOpasHvle 3a0a4U «HA 4aACmUy,
® peutams u 060CHOBbIBAMb C80€E peleHue 3a0ay (8bl0esMb MAMeMamuieckyio 0CHO8Y) Ha
HAX024CcOeHue 4acmu Yucid U yucia no e2o 4acmu Ha 0CHO8e KOHKPEMHO20 cMblCid Opoou;
® 00BACHAMb UOEHMUYHOCIb 3A0aY PA3HBIX MUNOS, CEA3LIGAIOWUX MPU BeIUYUHbl (Ha
pabomy, Ha NOKYNKU, HA OBUMICEHUE), BbLOENAMb MU BEIUUUHbL U OMHOWEHUS MeHCOY HUMU,
NPUMEHAMb UX NPU peueHUuU 3a0ay, KOHCMpPYUpo8ams coo6CcmeenHvle 3a0a4 YKA3AHHbIX MUN08;
® pewiams no2uteckue 3a0aiu pasHvlMu Cnocooamu, 6 mom yucie, ¢ 08yMsa OJIOKAMU U C
mpemsi 610KAMU OAHHBIX C NOMOWbIO MAbaUY,
® pewams 3a0ayu N0 KOMOUHAMOPUKe



Conep:kanue y4e0OHOro npeamera

Yucaa

ToxnecTBeHHbIE IPe00Pa30BaAHUS

Yucnosble 1 OyKBeHHbIE BbIPAKEHHSA

Breipaxkxenne ¢ nepemeHHOW. 3HayeHue BbIpakeHUs. [locTaHOBKA BBIPAKEHUN BMECTO
[IEPEMEHHBIX.

3akoHbI apupMeTHUecKuXx AcicTBUi. [IpeoOdpa3zoBaHus YHCIOBBIX BBIPAXKCHHH, COACPIKAIITUX
CTEIIEHU C HAaTypaJIbHbIM

MHoro4JieHbl

OnHouneH, cTeneHb oaHouwiIeHa. JleHcTBusS ¢ ogHOwIeHAMU. MHOTOWIECH, CTCIEHb
MHOIOWIEHA. 3HAY€HUs MHOrowieHa. [[eHCTBHS C MHOIOWIEHAMH: CJIOKE€HHUE, BBIYMTAHMHE,
yMHOXeHHe, JeneHue. [IpeoOpa3oBaHue 1LeIOro BbIpaKEHUS B MHOrowieH. Popmysbl
COKpPAIICHHOTO YMHOXKEHUS: Pa3HOCTh KBAJApaTOB, KBagpaT CyYMMbI M pa3HOCTH. PopMyIibl
npeoOpa3oBaHusl CyMMBI U Pa3HOCTH KyOOB, KyO CyMMBI M pa3HOCTH. Pa3nokeHue MHOTOYJICHOB
HAa MHOXXUTEJIHM: BBIHECEHHME OOIIEro MHOXHTENs 3a CKOOKH, TPYNIHUPOBKA, HCHOJb30BaHUE
(GbOopMyJT COKpAIIEHHOTO0 YMHOXXEHHUsS. MHOrowWwIieHbl ¢ OJHON nepemeHHo. CTaHAapTHBIA BUT
MHOT'O4JIEHA C OJTHOU IIEPEMEHHOM.

IlousiTHe TOXAECTBA

ToxnaecTBeHHOE MpeoOpa3zoBaHue

YpaBHeHust

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO C mepeMEHHOM.

YpaBHenust

[loHsiTHe ypaBHEHUS U KOPHS YpaBHEHUS.

JIuHeliHOe ypaBHEHHE M €ro0 KOPHHU

Pemenne nuHelHbIX ypaBHeHM. KonnuecTBO KOpHEN TMHENHOTO ypaBHeHus. JInnennoe
YpaBHEHUE C TapaAMETPOM.

Cucrembl ypaBHeHUH

VYpaBHeHUE ¢ IByMsl MepeMEeHHbIMU. PenieHue ypaBHEHUU B LenbIX yuciax. Jlunelinoe
ypaBHEHHE C JABYMs IE€peMEHHbIMHU. ['paduueckas WHTeprnpeTanusi JUHEHHOTO YypaBHEHHUS C
JBYMsI IEPEMEHHBIMU.

[lonsTHe cucTeMbl ypaBHEHM. Pemenne cucreM ypaBHEHUN.

IIpencrasnenue 0 paBHOCUIBHOCTH CUCTEM YPaBHEHUM.

MeToapl pelieHns CUCTEM JIMHEHHBIX YpaBHEHUI C IByMsl EpEMEHHBIMU rpaduueckuit
METOJl, METOJl CIOKEHHUS, METOJ IOACTAaHOBKHU. KoinM4ecTBO peleHnii CHCTEMBl JIMHEHHBIX
ypaBHeHUH. CrucTema JTMHEHHBIX YpaBHEHUH ¢ TapaMeTpOM.

DOyHKIUH

IousiTHe 3aBHCHUMOCTH

IIpamoyronbHast ~ cucreMa  koopAauHar.  DopMupoBaHME  INPEACTABICHUH O
MeTanpeMETHOM OHIATUH «KOOpAUHATHDY. ['paduk 3aBUCHMOCTH.

DyHKUUA

CriocoObl 3aaHud (QYHKUMHA: aHATUTHYECKUH, rpaduueckuid, TabmuuHbiil. ['padux
¢byukuuu. [Ipumeps! GyHKIMIA, TOTydaeMBbIX B IPOLIECCE UCCIIEOBAHUS Pa3IMYHBIX MPOIIECCOB U
pemieHuss 3anad. 3HadeHHe (QyHKIMM B Touke. CBoiicTBa (PyHKIMIA: 00JIacTh OMNpeNeNIeHus,
MHOXECTBO 3HAaYCHUH,

JInHeiiHas QpyHKIUsA

CoiicTBa, rpaduk. YriaoBoil ko duiuent npsmoil. Pacronoxxenue rpaduka TuHeHOM
(GYHKIIMH B 3aBUCUMOCTHU OT €€ KO PUIIMEHTOB.

Pelnenue TekcTOBBIX 33124

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUSA



Perienue TeKCTOBBIX 3aau apupMeTHIECKUM criocoboM. Vcronp3oBaHue TabiIuI, CXeM,
yepTexel, JPYrux CpeacTB MPEACTaBICHUS JaHHBIX MIPH PEIICHUH 3aJIa4H.

Pemenne 3a1a4 Ha HAXOKIeHHE YACTH YHMCJIA M YUCJIA M0 €ro YacTH

OcHoBHbIE MeTO/IbI pellieHHs 32124

Apudmernueckuii, anredbpanyeckuii, nepedop BapuanToB. [lepBuuHbIe MPEACTABICHHUS O
JIpYTUX METOJaxX pelieHus 3ajad (reoMeTpudyeckue u rpaduueckue MeToIbl).

CTaTHCTHKA U TeOpHUs BepPOSITHOCTEH

Crarucruka

Tabnuunoe u rpaduueckoe TPEACTABICHHE JaHHBIX, CTOJOYAThIE € KPYrOBBIC
IUarpamMmbl, H3BIeUYeHUE HYxHOW uHbopMmanuu. [uarpammbl pacceuBanus. OmnmucareiabHbIe
CTaTUCTHUYECKUE MOKA3aTeNn: CpeaHee apudmMeTnieckoe, Mearana, Haubopliee 1 HauMeHbIee
3HA4YEHUS YMCIOBOro Habopa

HcTopusi MaTeMaTUKH

Bosnuknogenue mamemamuxu Kak Hayku, smansl ee passumus. (OcHOBHble pazoenvl
Mamemamuxu. Beioaowuecs mamemamuKkuy u ux 6Kaao 6 paseumue HayKu.

beckoneunocmv muoscecmea npocmeix uucen. Hucna u onumsl ompeskos. Payuonanvhvie
yycna.

3apooicoenue anceopvt 6 nedpax apugmemuxu. An-Xopesmu. Poowcoenue 6ykeeHHOU
cumeonuru. I1. @epma, @. Buem, P. /[exapm.

Tlosenenue memooa KoopOuHam, nO360JAOUE20 NEPEBOOUMb 2eoMempuieckue 00vbeKml Ha
a3vlk aneeopuol. Tlosenenue epaguros gynxyuil. P. Jlexapm, I1. @epma. [Ipumepwvl paziuyunvix
cucmem KOOpOUHam.

TemaTH4yeckoe NVIaHNPOBaHUE

Tema KounuectBo yacos
JInneliHOE ypaBHEHHE C OHOU NTEPEMEHHOMN 17 qacoB
Lensie BoIpakeHUs 88 yacos
OyHKIIH 20 gyacoB

CucreMpl  JHMHEWHBIX  ypaBHEHMM ¢  JOByMms | 25 yacoB
IIEPEMEHHBIMU

ONeMEHTBI KOM6I/IH3.T0pI/IKI/I n omnmcaTelbHOH | 9 yacoB
CTaTUCTHUKH

O000I1IIEHNE U CUCTEMATHU3AIINS 11 yacos

Bcero 170 yacoB




8 kiace

IlnanupyemMblie npeAMeTHbIE Pe3yJIbTAThI:

1) dopmupoBanue mnpeacTaBieHH O MareMaTHKe Kak O METOAE IO3HAHUS
JIEHCTBUTEIILHOCTH, ITO3BOJISIOILIEM OIUCHIBATH U U3Y4aTh PEAJIbHbIE IPOLECCHI U SBJICHHUS:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHUH Poccuu u mupa;

BO3MOYKHOCTb ~ INPUBECTH IPUMEPbl M3 OTEYECTBEHHOM W  BCEMHUPHOW HCTOPUHU

MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE yMEHHUH paboTaTh ¢ y4eOHbIM MaTeMAaTUYECKUM TEKCTOM (aHaJIU3UpOBATH,
U3BJICKaTh HEOOXOIMMYIO0 MH(OPMAIHIO), TOYHO U TPAMOTHO BBIPAXKAaTh CBOM MBICIIU C
IIPUMEHEHUEM  MAaTE€MAaTHUYeCKOW  TEPMHUHOJIOTMM WU CHUMBOJMKH, IPOBOJUTH
KJaccu(uKauy, JIOTMYecKue  OOOCHOBAHHWS,  JIOKA3aTEeIbCTBA  MaTEMaTHUECKUX
YTBEPKICHUII:

3) omepupoBaHHME TIOHATUSMHU: MHOXECTBO, JJIEMEHT MHOXECTBA, IOJMHOXECTBO,
MPUHAJUICKHOCTh, HAXOXJCHHUE I[epeceyeHusi, OObEeIWHEHUs MOJMHOXKECTBa B
IIPOCTEUIINX CUTYALMSIX;

4)omnepupoBaHue MOHATUEM HUPPALIIOHATIBHOE YHCIIO

MCIIOJIb30BaHUE CBOICTBA YMCEN M 3aKOHOB apU(PMETUUYECKUX OIEpaluil ¢ yuciaamMu MOpu

BBIMIOJTHEHUH BBIYMCIICHU;
BBIIIOJIHEHUE OKPYTJICHUS YUCEN B COOTBETCTBUM C IPABUIIAMU;
CpaBHEHHUE YHCEIT,

OLCHUBAHWEC 3HAUYCHUA KBAAPATHOI'O KOPHA U3 IMOJOXKUTCIIBHOTO LCJIOr0o 4uciia,

5) BBINOJIHEHUE HECTIOKHBIX TPE0Opa30BaHUM ISl BEIYMCICHUS 3HAUEHUIN YHCIOBBIX
BBIPAKECHUM, COAECPKALUX CTEIIEHH C LIEJIBIM OTPULIATEIbHBIM I0KA3aTeIeM;

6) BBIMIOJIHEHUE HECIOKHBIX MTPe0Opa3oBaHuil APOOHO pAllMOHATLHBIX BRIPAKCHUN U
BBIPQXECHUM C KBaJIpaTHBIMU KOPHSMMU; PaCKpbIBaTh CKOOKH, IPUBOIUTH IOJOOHBIE
claraemble, UCIOIb30BaTh (OPMYIIBI COKPAILIEHHOTO YMHOKEHUS;

7) pelieHUE KBaJlpaTHbIX YPaBHEHUN, ypaBHEHU, CBOSAIINXCS K KBaJIpaTHBIM, CHCTEM

YpaBHEHUU;
8) oBmaseHue cucTeMOW (DYHKIIMOHAIBHBIX TOHSATHHA, Pa3sBUTHE YMEHHUS HCIOJIb30BATh
(byHKLIMOHATBHO-TpadHuuecKue IIPEICTABIICHUS JUIS pelieHus pa3INYHBIX

MaTeMaTUYeCKUX 3ajady, 1JIs ONHUCAaHUs U aHAJIN3a PEaJbHbIX 3aBUCHMOCTEN:
OIIpEEIICHUE MOJO0KEHHS TOUKH 110 €€ KOOPANHATaM, KOOPIAMHATBI TOUKHU IO €€ TIOJI0KEHUIO
Ha MJIOCKOCTH;
HaXO0XXJeHHE 10 rpaduKy 3Ha4eHU QyHKIMH, 00JIaCTH ONpeiesieHHs], MHO)KECTBA 3HaYeHUH,
HyJIel QYHKIIMH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA;

9) pa3BuTHE YMEHUN NMPUMEHATh W3YYEHHBIE MOHSTHUS, PE3YyJIbTAThl, METOJbI I PEIICHUS
3a/1a4 IPaKTHYECKOI 0 XapaKTepa U 3a/1a4 U3 CMEKHBIX TUCIUIUINH C UCIIOJIb30BAHUEM NPU
HEOOXO/MMOCTH CHPAaBOYHBIX MAaTEepHallOB, KOMIIBIOTEPA, MOJB30BaThCs OLEHKOW H
MPUKUAKON MPU MPAKTUYECKUX pacueTax:

pacro3HaBaHWE BEPHBIX U HEBEPHBIX BBICKA3bIBAHMIA;

OILICHMBAaHME PE3YJbTAaTOB BHIYMCIECHUN MPU PELLICHUH MPAKTUYECKUX 3a/1a4;

BBITIOJTHEHUE CPABHEHUS YNCEIN B PEAJIBHBIX CUTYalLlUsAX;

UCIIOJIb30BAaHUE YHCJIOBBIX BBIPAKEHUH MpPU PELIEHUH MPAKTUYECKUX 3a/lad U 3ajad 3
JPYTruX y4eOHBIX MPEAMETOB.



Y4yenuk HayunuTcs B 8 kiacce (1J1s1 HCIIOJIB30BAHNS B TOBCEHEBHOM KM3HHM U o0ecrieyeHus!
BO3MOSKHOCTH YCIIEIHOTO MPOJ0JIKEHUsI 00pa3oBaHus HA 0230BOM YPOBHeE)
DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTHKH

e OmnepupoBaTb Ha 0a30BOM YpPOBHE HOHSATUSIMH: MHOXKECTBO, JJIEMEHT MHOXKECTBa,
MOJIMHO>KECTBO, IPUHAJIEKHOCTD;

®  3a/1aBaTh MHO>KECTBA IIEPEYUCIICHUEM UX JIEMEHTOB;

® HAXOIUTh IlepeceueHune, 00beIMHEHNUE, IOAMHOKECTBO B IPOCTEHIINX CUTYALUSIX;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMM: ONEpUPOBaTH Ha 0a30BOM YpOBHE
MOHATHAMM: OIIPEIEIICHHE, AKCUOMA, TEOpEMa, JOKa3aTeIbCTBO;

® [IPUBOJUTH MPUMEPHI U KOHTPIPUMEPDI AJIsl OATBEP/KACHUS CBOUX BbICKa3bIBAHUM.
B noBceHeBHOM KU3HM M TIPM M3Y4YE€HUH APYTUX NMPeJIMETOB:

®  UCNOJNb30BaTh IpaUueckoe IMPEICTABICHUE MHOMKECTB JUIsl ONMUCAHUS peabHbIX
IPOLIECCOB U SBJICHUH, IPU PELLICHUHU 3ajiay APYIUX Y4eOHBIX ITPEIMETOB.
Yucaa

e OnepupoBarh Ha 0a30BOM ypoBHE HOHATUsAMH: OnepupoBaTh Ha 0a30BOM YpOBHE
MNOHATUSAMH: HATypaJIbHOE YHUCIIO, IIEJI0€ YHCIO0, OOBIKHOBEHHAs IpoOb, JeCATUYHAs IpOOb,
CMellaHHas ApoOb, pallMOHAILHOE YHCIIO, apu(pMETHUEeCKU KBaJpaTHbII KOPEHb
WCIIOJIB30BaTh CBOMCTBA YMCEN U MPABWJIA JEUCTBUN IIPU BBIIIOJHEHNUN BBIYMCIICHU;
OLICHUBATH 3HAYECHHUE KBAIPATHOTO KOPHS U3 IOJIOKUTEIBHOIO LIEJIOT0 YHCIIA;
pacro3HaBaTh PALMOHAIBHBIE U UPPALMOHAIbHBIC YUCIIA;

e  CpaBHHUBATh YHKCIIA.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

®  OLCHUBATh PE3YJIbTAThl BBIYMCICHUN IIPU PELIECHUH IPAKTUYECKUX 33124,

e  BBIIOJHATH CPABHEHHUE YHCET B PEAJIbHBIX CUTYALMSIX;

®  COCTaBJIATh YMCJIOBBIE BBIPAKEHUS NPU PEUICHUM NPAKTHUUECKUX 3a/]ad U 3a7ad U3
JIPYTUX y4eOHBIX MTPEIMETOB.
ToxnecTBeHHBIEC IPE0OPa30BaAHUA

e BrinonHATe HECHOXHBIE NpeoOpa3oBaHUs I BBIYMCICHUS 3HAUYEHUN YMCIIOBBIX
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€JIbIM OTPULATENbHBIM I10Ka3aTeleM;

®  BBHINOJHATH HECIOXHBIE MpeoOpa3oBaHusl JPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIPAXECHUM C KBaJIpaTHBIMU KOPHSMH.
B noBceHeBHOM KU3HM M TIPM M3YYEHHHU APYTHUX NPeIMETOB:

e [IOHMMAaThb CMBICJI 3aIIMCH YHCIIAa B CTAHJAPTHOM BUJE;

e  OnepupoBaTh Ha 6a30BOM YPOBHE MMOHATUEM «CTAHJAPTHAS 3alHUCh YHCIIAY.
YpaBHeHus! M HEPABEHCTBA

®  [IPOBEPSATH, ABJISAETCS JIU JaHHOE YUCIIO PEUIEHHEM YPaBHEHHUS

e  pewaTh KBaJpaTHbIE YPaBHEHUS MO GOpMyJie KOpHEH KBapaTHOTO YpaBHEHUS;

DOyHKIUH

e Haxonuts 3HaueHne QyHKUINHU N0 3aJaHHOMY 3HAUEHUIO apryMEHTa;

®  HaxoJuTh 3HAUEHHWE apryMEHTa IO 3aJJaHHOMY 3HAYEHHMIO (PYHKIIMHM B HECIOXKHBIX
CUTYalUsX;

®  TIPOBEPSATH, ABIAETCA JIM JAaHHBINA rpaduk rpadukoM 3agaHHON (GyHKIMU (0OpaTHOI
IPONOPLUOHAIBHOCTH);

e onpenensaTh NMPUOIMKEHHbIE 3HAYEHUS KOOPAWHAT TOYKH IepeceueHus: rpapukoB
byHKIINI;
TexcroBbI€ 321241

e  pemiath 33/1a4 pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, HA IBUKEHHE), CBI3BIBAIOIINX
TPU BEJIMYMHBI, BBIIEISTH 3TH BEJIMYMHBI U OTHOLLEHUS MEXYy HUMU;
B noBceHeBHOM KU3HHM M NIPH U3Y4YCHHH APYTUX NPEJIMETOB:

®  BBIABUIATh TMIIOTE3bl O BO3MOXKHBIX MPEJENIbHBIX 3HAYEHHMSIX HCKOMBIX B 3ajaye
BEJIMYMH (JIe7aTh MPUKUIKY).



HcTopust MaTeMaTHKHU
e OmnuckiBaTh OTJENIbHBIE BBIJAIONIMECS PE3YNbTaThl, MOITYYEHHBIE B XOJE Pa3BUTHI
MaTE€MaTHUKHU KaK HayKH;
®  3HATh NPUMEPHI MATEMAaTUYECKUX OTKPBITUN U X aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMUPHOH UCTOPUEH;
® [IOHMMAaTh POJIb MAaTEMATUKH B pa3BuTUU Poccum.
Yuenux nonyuum eosmoorrcnocmo nayuumuca é 8 knacce 014 ycnewino2o npoooaNceHus
00pazoeanus Ha y2ayo1eHHOM YPOBHe
DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOH JIOTHKH
o C60600H0 onepuposamsv NOHAMUAMU. MHOHNCECMB0, XAPAKMEPUCMUKU MHOICECMEA,
NeMeHm MHOdHCecmeda, nycmoe, KOHeuHOe U OeCKOHeYHOe MHONCeCmB0, NOOMHOINCECMBO,
NPUHAONIEHCHOCTb, BKIIOYEHUE, PABEHCINEO MHONCECME, CNOCODbL 3A0aHUe MHONCECEA,

° 3a0a6amvb MHOMCECEA PAa3HbIMU cnoco6amu;
o npoeepPANtb 6blNOJIHEHUE XAPAKMEPUCMUYUECKO20 ceolicmea MHoOoMCecmed,
° c60000HO onepupoeanmbsv NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCNb U JIOIHCHOCNb

BbICKA3bI6AHUA, CIIOJHCHbBIE U NPOCMble 8bICKA3bI6AHUA, ompuyarnue 6blCKa3b16aHu12,' UCNMUHHOCNIb
U J10I#CHOCNIb ymgepofcdeﬂuﬂ u e2o ompuyarus, onepayuu HAO BbICKA3bIBAHUAMIUL. u, uiu, He,
YCl06HblE BbICKA3bIBARUA (MMI’UZMKCII/;MM),'

° CMPOUMsb BbLCKA3LIBAHUS C UCNIONIL30BAHUEM 3AKOHO8 AI2eOPbl bICKA3bIBAHUIL.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

° CMPOUMb PACCyHcOeHUsL HA OCHOBE UCNONb308AHUSL NPABUIL JIOCUKU,

° UCNONB3068AMb  MHOJCECM8d, Onepayuu ¢ MHOMCECMBAMU, UX 2paguueckoe

npeocmasiieHue 01 ONUCAHUSL PEasibHbIX NPOYecco8 U s6INeHUll, NpU peueHuu 3a0ad Opyeux
VuebOHbIX npeoMemoa.

Yucaa

o C60600H0  onepuposamv  NOHAMUAMU.  HAMYPAILHOE  YUCLO,  MHONCECHBO
HamypaibHbIX YUCel, Yenoe YUcio, MHONCECMEO YeablX Yucel, 0ObIKHOBeHHAS OPOOb, 0eCAMUYHas
0pobb, CMeWaHHoe HYUCIO, PAYUOHATbHOE YUCTO, MHOMCECBO DPAYUOHANbHLIX — HuUcell,
UPPAYUOHATBHOE YUCTO, OelCMEUMENbHOE YUCIO, MHONICeCMBE0 OeluCmEUMeNbHbIX YUcel,
2eomempuieckas UHmMepnpemayuss HaAmypaibHbiX, YeavlX, PAYUOHATbHBIX, OeUCmEUMETbHbIX
yucen,

. 00Ka3v18ambs U UCNOIL308AMb NPUHAKU oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmul
U npou36edeHUs Hucel NPU 8bINOJHEHUU GbIYUCTICHU U peUeHUU 3a0ay,

o BLINONIHAMY  OKpY2IeHUe PAYUOHANbHBIX U UPPAYUOHANbHBIX HUCeL C 3A0AHHOU
MOYHOCMbIO,

J CpasHuBamy OelicmeumenvHle YUcia pasHelMu cnocooamu;

o VROPAOOUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOe OOLIKHOBEHHOU U 0ecAmudHou O0poou,

yucna, 3anUCaHHble ¢ UCNOIb308aHUEM ApUPMemuiecKko2o K8aopamuo2o KopHs, Haxooums HOJ[
u HOK uucen pasnvimu cnocobamu u ucnonib308ams uUx npu peuleHuu 3a0ay;

o BLINONIHAMb — BLIYUCACHUS U NPeodpaA3’08aHUsl  BbIPANCEHUU,  COOePIHCAUUX
Oelicmeumenvhvie YUCILA, 8 MOM YUCIe KOPHU HAMYPATbHbIX CEeneHel.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

o BbINOIHAMY U OOBACHAMb Pe3YIbMambvl CPAGHEHUs Pe3VIbmamos GblUUCIeHUll npu
peweHuu npaKmu4eckux 3a0ay, 8 mom yucie NPUOIUNCEHHBIX BbIYUCTEHUL, UCNONIb3YS DA3HbLE
Cnocobbl cpagHeHull;

L4 sanucseleams, CpadGHUBAMb, OKpPY2ANb YUCIOBblE OaHHble PEAIbHbIX 6CIUHUH C
UCNONb306AHUEM PA3HbIX CUCMEM USMEPEHUA,
L cocmaesisintv U oyeHueambs pasHblmu cnocobamu Yucnoswle 6blPAINCERUA NPU peuleHUU

NPAKmMu4ecKux 3a0ad u 3a0a4 u3z opyux yueOHulx npeomemos.
ToxknecTBeHHbIE IPeOOPA3OBAHUSA
o C80000HO Onepuposamv NOHAMUAMU CIMENeHU C YeblM NOKA3amenem,



L4 BbINOJIHAMb 00KA3AMENIbCMBO CEOUCME CHENeHU C yeaviMu nokazamenem

. Cc80000HO 8l1A0eMb npuemamu npeodopa308anusi OPOOHO-PAYUOHATLHBIX BLIPANCECHULL,

o BbINOIHAMb  PAZNIONCEHUE MHO2OUICHO8 HA MHONCUMENU PASHbIMU CHOCObAMU, C
UCNONb308AHUEM KOMOUHAYUT PA3TUYHBIX NPUEMOS,

o ucnonvzo8ams meopemy Buema u meopemy, oopammuyto meopeme Buema, ons noucka

KOpHell K8a0pamuo2o mpexuieHa u 0Jis peweHus 3a0ay, 8 mom Yucie 3a0ay ¢ napamempamu Ha
0CHOBe K8AOPAMHO20 MPeEXYIeHa,

o BbINOIHAMb OeleHUe MHO2OYLEHA HA MHO2OUIeH C OCMAMKOM,

. 00KA3b18AMb CEOUCMBA KBAOPAMHBIX KOPHELl

o BbINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUYUX KBAOPAMHbIE KOPHU,

o CB0O0OHO ONEPUPOBAMb NOHAMUAMU KMOACOECTBO HA MHOICECTNBEY,

o BbINOIHAMb  PA3IUYHbIE NPeoOPA308AHUS.  BbIPANCEHUL, COOEPACAWUX  MOOYIU.

() =

B noBceqHeBHOM KH3HHU U IpU U3YYCHHUH APYIrUX NPEAMETOB:

. BbINOIHAMb NPE0OPA308AHUSL PAYUOHATILHBIX SbIPANCEHU NPU PeULeHUU 3A0aY OPYeUx
VueOHbIX npeoMemos,
° 8bINOIHAMb NPOBEPKY NPABOONOO00UST (PUSULECKUX U XUMUYECKUX (POPMYT HA OCHOBE

cpasHenus pazmeprHocmeri U 6a1eHMHOCHEN.

YpaBHeHUs] M HEPABEHCTBA

. , Hepageencmeo, U HepaseHcmed, YpaeHeHue, Aeidloujeecs cieocmeuem o0py2020
VpasHenus, YpaeHeHus, PAGHOCUTbHbIE HA MHOMCECMEe, PABHOCUNIbHbIE NPeoOpa308anus
ypaeHeHul,

o pewams pasHvle 6uUObl YPAGHEHUl U HEPABeHCME U UX CUCHEM, 6 MOM Yucie
Hekomopble ypasHeHus 3 u 4 cmenenet, OpoOHO-PAYUOHATIbHBLE U UPPAYUOHATbHBLE,

o 3Hame meopemy Buema 0ns ypasnenuii cmenenu viute 6mopoti;

o NOHUMAMb CMbICTI MEOPpeM O PABHOCUIbHBIX U HEPABHOCUTbHBIX NPeodpa308aHUsLX
YpaeHeHul U ymems ux 00Ka3vleamsy,

o 87100emb PAZHLIMU MEMOOAMU PeUeHUs YPABHEH U, HEPABEHCME U UX CUCTIEM, YMemb
8b10UpaAmMb Memoo peuterus U 060CHO8bI8AMb CBOl 8bLOOD,

J 811a0emb PA3HLIMU MEMOoO0amu 00KA3amenbCmea HepaseHcms,

B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH IPYTUX MPEAMETOB:

o COCMagams U peuwams YPaeHeHUs, HepaeeHCMEd, UX CUCMeMbl NPU peueHuU 3a0ay
Opyeux yueOHbIX npeomMemos;

J BbLINONIHAMYL  OYEHKY Npasoonoododusi pe3yibmamos, HONYHAEMbIX HPU peuleHUuU

PA3IUUHBIX  YPABHEHUl, HEPABEeHCME U UX CUCMeM NpuU peuleHuu 3a0ay Opyeux yueOHbIX
npeomemos;

[ ]

TekcToBbIE 321a41

o Pewamv npocmole u CIONCHbIE 3A0ayl, A MAKICe 3A0aA4U NOSLIUEHHOU MPYOHOCMU U
8b10€IAMb UX MAMEMATNUYECKYIO OCHOBY,

®  pPAcno3Hasamsv pasHvle 6UObL U MUNbLL 304

® UCNONBL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CLONCHBIX 3a0ay U 3a0ay
NOBBIUEHHOU CNLONCHOCMU OJIsl NOCMPOEHUSI NOUCKOBOU CXeMbl U peuleHus 3a0ay, bloupams
ONMUMATILHYIO OJI5L PACCMAMPUBAEMOTL 8 3A0aYe CUMYaYUU MOOelb MeKCma 3a0ayu;

®  paziuyams Mooelb MeKCMa U MOOelb peuleHus 3a0ayu, KOHCMpYupo8ams K 0OHOU Mooeu
PpeueHUs: CIONHCHBIX 3a0ay pasHble MOOenu MmeKcma 3a0adu;

® 3HAMb U NPUMEHAMb MPU CNOCOOA NOUCKA peuleHus 3a0ad (om mpebo8anus K YCl08U0 U
om ycnosus K mpebosanuro, KOMOUHUPOBAHHDIIL),

® yMemb 8blOUPAMb ONMUMATBHBIN MEMOO peuleHUs 3a0aiu U 0CO3HA8AMb 8bIOOP Memood,
paccmampusams pasiuiHsvle Memoobl, HAX0OUMb PA3Hble PeuleHUs 3a0adU, eCid 603MONCHO,



® AHAIU3UPOBAMb 3aMPYOHEHUsI NPU PeueHUU 3a0a,

® GLINONHAMb PA3IUYHbIE NPeoOPA308aHUsT NPEOSIONCEHHOU 3a0ayu, KOHCMPYUPOSANb
HOBble 3a0a4u U3 OAHHOU, 8 MOM YUcie 0OpamHvle;

® UHmMeEPNPemuposamsv GblUUCIUMENbHbLE PE3VIbIMAMbL 8 3a0aue, UCCIe008aMb NOYYEHHOe
peutenue 3a0a4u,

® U3MeHAmb YClosuUe 3a0ay (KOauuyecmeenHvle Uil KaueCmeeHHble OaHHble), UCCe008amb
UsMeHeHHOoe NPeobpaz08anHoe;

®  QHATUIUPOBATL BCEBOIMOIICHbIE CUMYAYUU 83AUMHO20 PACNONONCEHUS O8YX 00BEKMO8 U
UMeHeHUe UX XapaKmepucmux npu COBMeCmHOM 0BUICEHUU (CKOPOCMb, 8peMsl, PACCMOosHIUe) NPU
peuleHuy 3a0a4 Ha O08udceHue 08yX 00beKmo8 KAk 8 O0OHOM, MAK U 8 NPOMUBONOSONCHBIX
Hanpasienusx, KOHCmpyupo8ams HO8ble CUMYAYUu HA OCHO8e USMEHeHUs YCI08Ull 3a0aiu npu
0BUDdICEHUU NO peKe;

® grademv OCHOBHLIMU MEmMOOAMU peuleHUsl 3a0ay HA CMecCu, CHIa8bl, KOHYESHMpayuu,
UCNONIBL3068AMb UX 8 HOBLIX CUMYAYUSX NO OMHOULEHUIO K U3YUEeHHbIM 8 npoyecce 00y4eHus.,

B noBcexHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

® pewams 3a0a4u Ha O8UIICEHUE NO PeKe, PACCMAMPUBAS PA3HbIE CUCTEMbl OMcHema,

KOHCMPYUPOBAmMsb 3a0auHble CUmyayuu, NPUOIUNCEHHbIE K PEANbHOU 0eliCIEUmenibHOCHU

Coaep:xanue yueO0HOIo npeamera

DJIeMeHThI TeOPMH MHOKECTB 1 MATEeMaTH4YeCKOH JIOTUKH

MHo:xecTBa H OTHOIICHUSI MEK1Y HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCME0 MHOICeCMEa, JIEMEHT MHOMXKECTBA,
nycmoe, KoneuHoe, beckoneurnoe muodcecmso. IlonmuoxecTBo. OTHOIIEHUE NPUHAUIEKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOKECTBA, CIIOCOOBI 3aJJaHUsI MHOXECTB, pACHnO3HABAHUE
HOOMHOICECE U INEMEHMO8 NOOMHONICECME C UCNONb308AHUEM KpY208 Jiinepa.

Onepaunu HAJ MHOKECTBAMH

Ilepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmv  MHOdMCecms, OOnOaHeHue
MHodcecmea. inmepnpemayus onepayuii HA0 MHOJICECMEAMU C NOMOWbIO Kpy208 Jiinepa.

DJIeMeHTBhI JIOTUKHU

. Teopema, obpatnas nanHoi. [Ipumep u KOHTpIpUMEp.

Yucaa

PanmnonaJjibHbIE YHCIa

CpaBHeHHUE palMOHaIbHBIX yuceln. J[elcTBUs ¢ palMoHaIbHBIMU yiciaMu. KoHeuHble U
OeckoHeuHble JecaTu4Hble ApoOu. IlpeacraBieHue palMOHAIbHOTO YHCIA B BUJAE JECATUYHON
Jpoowu.

HppanuonajbHble Yucia

[TonsiTHE MppanMOHaNBHOTO YKcia. Pacnio3HaBaHne nppanMoOHAIBHBIX Yncen. [leficTBus ¢
VpPpalMOHAIBHBIMUA YnciaMy. CBOWMCTBA NEHUCTBUN ¢ MPPALMOHAIBHBIMHU 4nciaamMu. CpaBHEHHE
UPPALMOHATIBHBIX YKcen. MHOXKECTBO 1eHCTBUTENbHBIX YUCEIL.

IIpencraBiaeHus 0 paCIIMPEHUAX YACIOBBIX MHOXKECTB

ToxknecTBeHHbIE IPe0OpPa30BaHUA

Yucaosbie 1 OyKBEHHbIC BbIPAKECHHSA

[IpeoOpa3oBaHUs YMCIIOBBIX BBIPAKEHHM, COIEPIKALINX CTENEHH C LEIbIM IIOKa3aTeJIEM.

MHoro4/ieHbl

KBagparuslii TpexwieH. KopHu kBaapaTHOro TpexwieHa. Pa3nokeHne Ha MHOXUTEIN
KBaJpaTHOro TpexwieHa. Teopema Buera. Teopema, oOpaTHas Teopeme Buera. Brinenenue
MOJIHOTO KBajpaTta. Pa3noxeHre Ha MHOKUTEIH CIIOCOOOM BbIJIETICHHSI IIOJTHOTO KBaipaTa.

IlousiTHe TOXAECTBA

[IpencraBieHue o TOXK/IECTBE HA MHOYKECTBE.

J/{poOHO-panHOHAJbHBIC BHIPAKEHHUS

Anrebpanyeckas npo0b. [IpeobpasoBaHust BeIpaKEHUH, COMEPHKAIMNUX CTEIEHU C HEITBIM
nokasareneM. JlomycTumble 3HAYeHHMS MEPEMEHHBIX B JPOOHO-PALMOHANBHBIX BBIPAKECHUSX.



Coxkpamenne anreOpandeckux apoOeil. IlpuBenenue anreOpanyeckux ApoOeil k obmemy
3HaMeHaremo. JIeHcTBuUs ¢ anreOpanyecKuMu JpoOsMU: CIIOKEHHE, YMHOKEHHE, AETICHHUE.

[IpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX 3HAK MOIYJIS.

HppanuoHajibHbIe BBIPAKEHHS

Apudmerndyeckuil KBagpaTHBIH KOpeHb. JlomycTUMble 3HAUYE€HUS TIEPEMEHHBIX B
BBIPA)KEHUSX, COZIEpKaILUX apudMeTHuecKue KBaapaTHble KOpHU. [IpeoOpa3oBaHye BbIpaKeHUI,
COZIepKaIIMX KBAJPATHbIC KOPHU

YpaBHeHust

IlonsTHe ypaBHEHUS U KOpHS ypaBHeHUs. [IpencraBieHrne 0 paBHOCHIBHOCTH YPaBHEHUI
Y ypaBHEHUAX-CIICICTBUAX.

[IpencraBienre 0 paBHOCHIBHOCTH Ha MHOXKECTBE. PaBHOCHIIBHBIE IIPE0OpazoBaHUs
YpaBHEHUH.

MeTtoasbl pelieHUs] YpaBHeHH

Metozabl paBHOCHIIBHBIX MPEOOpa3oBaHMM, METOJ 3aMEHbl NEPEMEHHOH, rpapuuecKuit
metoa. Mcnonb30Banue CBOWCTB (QYHKIUH MPH PELICHUN YPaBHEHUH, UCTIONIb30BAHUE TEOPEMbI
Buera 11 ypaBHEHHI CTEIIEHU BBIIIE 2.

KBajpaTHoe ypaBHeHHe M €r0 KOPHH

JIUCKpUMMHAHT KBaJApaTHOro ypaBHEHHs. PopMyisia KOpHEH KBaJpaTHOTO YPABHECHMS.
KonnyecTBO AEUCTBUTENBHBIX KOPHEHW KBaJpaTHOIO YypaBHEHMs. PemeHue KBagpaTHBIX
ypaBHEHMI: rpauuecKuil METo/ peleH s, UCIO0Ib30BaHue (OPMYIIbI ISl HAXOXKAECHUS KOPHEH,
pasiioKeHUuEe Ha MHOXKUTEINH, TOA00P KOpHEH ¢ UCToNIb30BaHUEM TeopeMbl Bueta. bukBaaparHeie
YPaBHEHHUs. YPaBHEHHUs, CBOJMMBIE K JMHEMHBIM M KBaapaTHbIM. KBajgpaTrHoe ypaBHEHHE C
napameTpoM. PenieHue npocTedMX KBaJApaTHBIX ypaBHEHUM ¢ napameTrpamu. Pemenune
HEKOTOPBIX TUIIOB ypaBHEHUH 3 U 4 CTCIICHU.

/{poOHO-panuoOHaIbHbIEC yPABHEHUS

Pemienue 1poOGHO-paliiOHAIBHBIX YpPaBHEHHH.

Ilpocreiilne MppanUoOHAILHbIE YPABHEHHS BHIA: | ff(x) =a; \/f(x) = \/g(x)

Jf(x) = av/’ f (x)\./r g(x) w ux pewenue. Pelienue MppalnMOHAIbHBIX ypPAaBHEHHil BHja
f(x)=g(x).

HepaBencrBa

Uucnossie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEPaBEHCTB. [IpoBepka cripaBeIIMBOCTH
HEPABEHCTB IIPU 3aJaHHBIX 3HAYECHUSAX [IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. [loHsATHE O perieHun
HepaBeHCTBA. MHOXKECTBO pELICHUN HEPAaBEHCTBA.

JInneliHOe HEPaBEHCTBO M MHOXECTBA €r0 peuieHui. PelieHne JIMHEWMHBIX HEPAaBEHCTB.
JInneliHOE HEPABEHCTBO C ITAPAMETPOM.

Cucrembl HepaBeHCTB

CucreMpl HEpPaBEHCTB C OJHON INEpEeMEHHOW. PemleHne cucTeM HEpaBeHCTB C OJHOMN
NEePEeMEHHOM:  JMHEWHbIX,  KBaJgpaTHbIX,  JIPOOHO-PAIMOHANBHBIX,  HUPPALUOHAIbHBIX.
N300pakeHue pemeHusi CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MpsAMOM. 3amuch peleHns CUCTEMbI
HEPaBEHCTB.

DOyHKIUH

Oo0paTHasi NPONOPUMOHAIBHOCTH

k
CaoiicTBa QyHKIMH y = k y = —. I'unepbona. [IpeacraBnenue 06 acUMITOTax
X X

@yHKUUH 5 — \/x , 3 —|x|.FIX cBO¥iCTBa U rpaduK.

Pemenue TeKCTOBBIX 327124

Pemenue 3a1a4y Ha ABM2KeHHE, PA00TY, NOKYIIKH

AHanM3 BO3MOXKHBIX CUTYyaIliil B3aMMHOTO PACIOJIOKEHHUSI OOBEKTOB MIPH UX JBHKCHHH,
COOTHOIIIEHUSI 00HEMOB BHITIONHSAEMBIX pa0OT MIPH COBMECTHON paboTe



HcTopust MaTeMaTHKHU

Bosnuknosenue mamemamuxu Kax HAYKu, omanvl ee pa3eumus. OcHogHble pa3()eﬂbz

mamemamuKu. Bbl()alOlb;LleC}l mamemamuxy u ux exiao 6 pazeumue HayKu.

beckoneunocmo muosicecmea npocmolx 4uceil. Yucna u onunwl Ompe3Koe. PaI/;MOHaﬂbele

yucna. Ilompebnocmo 6 uppayuonanvueix wuciax. Llxona Ilugazopa

3apoocoenue ancebpvt 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue Oykeenuoi
cumeonuxu. Il. @epma, @. Buem, P. Jlekapm. Hcmopus éonpoca o Haxodicoenuu hopmyn KopHeti
aneebpauyeckux ypasHenuil cmenenetl, borvuux yemvipex. H. Tapmanwvs, [oc. Kapoano, H.X.

Abenw, O. I'anya.

TemaTn4eckoe IJIAHUPOBAHHE

Tema KoaundecTBo yacon
MHoecTBa 1 onepanuy HaJ HUMU 12 yacoB
ParnmonanbsHble BbIpaKEHUS 39 yacoB

OCHOBBI TEOPUHU JICTUMOCTH 19 yacoB
HepaBenctBa 19 yacoB
KBanpartubsie kopHH. J[eMCTBUTEIBHBIC YHUCIIA 24 4qaca
KBagparusle ypaBHEeHUS 44 gacos
O000I11IeHIE U CUCTEMATHU3AIUS 13 yacoB

Bcero 170 gyacoB




9 kj1acc
IlnanupyemMblie npeaMeTHbIE Pe3yJabTAThI:

1) dopmupoBanue mpeacTaBIeHU 0 MaTEMaTHKE KaK O METOJE MO3HAHUS JCHCTBUTEIBHOCTH,
IMO3BOJIAIOIIEM OIIKMCBIBATE U U3Yy4aTh PC€aIbHBIC IIPOLCCCHI U SABJICHUA
OCO3HaHUE POJIU MaTeMaTUKU B pa3Butuu Poccun u mupa;

BO3MOXHOCTbH IIPUBECTU IMPUMCPLBI n3 OTE€YECTBEHHOM nu BCCMHpHOfI HUCTOpUHU

MATCMATHYCCKUX OTKpLITI/Iﬁ n ux aBTOpOB;

2) pasBuTHE YyMEHUH paboTaTh C Y4YeOHBIM MaTEMaTHYECKHMM TEKCTOM (aHaJU3HpPOBATh,
U3BJICKaTh HEOOXOAMMYIO HMH(OPMAIMIO), TOYHO MU TPAMOTHO BBIPaXKaTh CBOM MBICIH C
MPUMCHCHHUCM MaTEMaTUUYECKOU TEPMHUHOJIOT'MU U CUMBOJIMKH, ITPOBOJNUTDH KJIaCCI/I(l)I/IKaHI/II/I,
JIOTUYCCKUC O6OCHOBaHI/I$I, JOKA3aTCJIbCTBA MATEMATUUYCCKUX yTBGp)KI[CHHfII

3) HWCHoJIb30BaHWE CBOMCTBA YMCEI M 3aKOHOB apU(PMETHUCCKUX OIEpalMii ¢ YHUCIaMUd TPH
BBITIOJTHCHU U BBIHHCHGHHfl;

BBITIOJITHCHHUE OKPYIJICHUSA YUCEII B COOTBETCTBUH C ITPABUIAMH,
CpaBHCHHE YUCEII;

4) pemieHHe JUHEHHBIX U KBaJAPATHBIX HEPABEHCTB U HEPABEHCTB, CBOAIINXCS K TMHEHHBIM
WIN KBaJJPaTHBIM, CUCTEM HEPaBEHCTB, N300paKeHHE PELIEHUH HEPAaBEHCTB U CUCTEM Ha
YHUCIIOBOU MIPSIMOM;

5) onageHue cucTteMOd (YHKIMOHAIBHBIX IOHATUH, pa3BUTHE YMEHHUS HCIOJIb30BaTh
(GyHKIIMOHAIbHO-TpaUUECKUE MPEACTABICHUS JJI PELIECHUS Pa3JIMYHbIX MaTeMaTHYECKUX
3ajiay, JUIsl ONMCAaHUs U aHAJIM3a PEeAJIbHBIX 3aBUCUMOCTEH:

HaXOXXJEHHE 10 rpaduKy 3HAYCHUH (PYHKIMH, 00JIaCTH ONpeesICH s, MHO)KECTBA 3HAYCHUH,
Hyjled (QyHKIMH, TPOMEKYTKOB 3HAKOIOCTOSHCTBA, IIPOMEKYTKOB BO3pAcTaHUs M YObIBaHMS,
HanOOJIBIIET0 M HAMMEHBIIETO 3HAYCHUS (DYHKIINU;

MOCTpOeHHE IpadrKa KBaApaTUIHON QYyHKIUY;

orepupoBaHuEe HAa 0a30BOM YpPOBHE IMOHITHAMH: IOCIEIOBATEIBHOCTh, apupMeTHdecKas
nporpeccusi, reoMeTpu4eckas Mporpeccus; UCIOIb30BaHUE CBOMCTB KBaJIpaTUYHON (QyHKIMHA 1
e€ rpaduka npu peleHuy 3aja4d u3 Jpyrux y4eOHbIX [IPEIMETOB;

6) oBJIaZieHUE MPOCTEHIINMHU CIIOCOOAMHU MPEJCTABICHUS U aHAJIN3a CTAaTUCTUYECKUX JaHHBIX;
(dbopMupOBaHUE MPEICTABIEHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHUPE U O
Pa3IMYHBIX CIOCO0axX MX M3Y4YEHHUs, O NMPOCTEHIINX BEPOSTHOCTHBIX MOJEINAX; pa3BUTHE
YMEHMH U3BJIEKaTh MHPOPMAIIHIO, IPEACTABIEHHYIO B Ta0IMIIaX, Ha [uarpammax, rpadukax;
UCIOJIb30BaTh TOHUMAaHNUE BEPOSTHOCTHBIX CBOMCTB OKPY)KAIOLIMX SIBJICHUN MPU MPUHATHH
peLeHuI:

(dbopMHpOBaHUE MPEACTABIECHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIy4aifHOTO

COOBITHS;

peleHre NpOCTeHIINX KOMOMHATOPHBIX 3a/1a4;

OTpezieNIeHuEe OCHOBHBIX CTAaTUCTUYECKUX XapaKTEPUCTHUK YMCIOBBIX HAOOPOB;

OLICHUBAHME U BBIUMCJICHUE BEPOATHOCTH COOBITHS B MPOCTEUILINX CIyYasiX;

HaJIMYue MPECTABICHUS O POJIU MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH, O

POJIM 3aKOHa OOJIBIINX YMCET B MACCOBBIX SIBICHUSX;

YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKNE XaPAKTEPUCTUKH, ITOJIyYEHHBIE B ITPOLIECCE

pelIeHns NPUKIaHOM 3a/1a4u, U3yYEHUS peaIbHOTrO SBJICHUS;

7) pa3BUTHE YMEHUH NPUMEHSTH H3yUCHHBIE TOHATHS, Pe3yIbTaThl, METOIbI JUIS pEIICHU 3a71a4
MPAKTUYECKOTO XapakTepa M 3aJady M3 CMEXKHBIX JMCHUIUIMH C HCIOJb30BAaHUEM IIpU
HEOOXO/MMOCTH CIPAaBOYHBIX MAaTEpUaANOB, KOMIIBIOTEPA, TMOJIb30BAThCA OLIEHKOH WU
MPUKUAKON MPU MPAKTUYECKUX pacueTax:

pacrio3HaBaHKUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUM;

OILICHUBAHME PE3YJIbTATOB BHIYMCICHUI MPU PELICHUH MPAKTUYECKUX 3a]1aY;

BBINOJIHEHNE CPABHEHUS YUCETT B pEAIbHBIX CUTYAIUX;

HCIIOJIb30BAaHUE YHCJIOBBIX BBIPAKEHUH MpPU PELIEHUH MPAKTUYECKUX 3aJad M 3aJad M3
JPYTruX y4eOHBIX IPEAMETOB.



Yyenuk Hayuutcss B 9 kiacce (sl HMCHOJb30BAHUSI B IOBCEIHEBHOH MKU3HH U
o0ecrneyeHus1 BO3MOKHOCTH YCIEIIHOTO NMPOA0JIKeHUsl 00pa3oBaHUsA HA 0a30BOM YPOBHe)
YpaBHeHUs1 1 HEPABEHCTBA
e OmnepupoBarh Ha 0a30BOM YPOBHE IOHSTHSMHU: YMCIOBOE HEPABCHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;
® [IPOBEPSTH CIPABEAIMUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
peniaTh JIMHEHHbIE HEPaBEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOJISIIUECS K IMHEUHBIM;
pemiaTh CUCTEMbl HEPABEHCTB;
MIPOBEPSITH, SIBJSETCS JIM IAaHHOE YHCIIO PEIIEHUEM HEPAaBEHCTBA;
M300pakaTh PEIICHUS HEPABCHCTB U UX CHCTEM Ha YUCIIOBOU MPSMOM

DOyHKIUHA

e Haxoauth 3HaueHUE PYHKIIMH I10 33JAHHOMY 3HAUYEHUIO apTyMEHTA;

® HAXOAWThb 3HAUYECHHWE apryMeHTa IO 3a/JaHHOMY 3HAUYeHUI0 (PYHKIHMH B HECJIOXKHBIX
CUTyalUsX;

e 110 rpaduKy HAXOAWUTH OOJACTH OMPEACIICHUS, MHOKECTBO 3HAYCHUU, HYTU (YHKIUH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs W yOBIBaHWS, HAWOOJbIICEe U
HauMEHbIIIee 3HaYCHUS (PYHKIINH;

® TIPOBEPSITH, ABISETCS U JaHHBIA TpaduK rpaduKkoM KBAJAPATUIHOHN 3adaHHON (QyHKIINH,
OTIPECIIATh TPUOIMKEHHBIC 3HAUCHUST KOOPAMHAT TOYKH TIepeceUCHHs TPaPuKOB (yHKIIHIA,

e ornepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMU: MOCIEAOBATEIBHOCTh, apudMeTndecKas
MIPOrpeccusi, FeOMETPUUECKasi IPOTrPECCHS;

e pemarh 3a7aud  Ha TMPOTPECCHU, B KOTOPBIX OTBET MOXET OBITh TOJIYYEH
HETIOCPE/ICTBEHHBIM ITOICUETOM 03 TPUMEHEHUS (POpMYyIT.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

® JCIOJB30BaTh TPaQUKH pPEaTbHBIX IMPOIECCOB M 3aBUCUMOCTEH JJISi ONMPENCICHHS HX
CBOICTB (HamOOJbIIMEe M HAUMEHBIINE 3HAUCHUS, MPOMEKYTKH BO3pacTaHUS U YyObIBaHUS,
00J1aCTH TTOJIOKUTEIBHBIX U OTPUIIATEIbHBIX 3HAYSHUH U T.I1.);

® JCMOJb30BaTh CBOWMCTBA JIMHEWHON (PYHKIMH U €€ TpauK MpH PEIIeHUH 3a7a4d U3 JPyTrux
y4eOHBIX PEIMETOB.

CTaTUCTHKA ¥ TEOPHUs BEPOATHOCTEH

e lIMeTh MpeACTaBIEHUE O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOSATHOCTH CIy4alHOIO
COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

® pemarh MpOCTeWIne KOMOMHATOPHBIE 3aJladyd METOJOM IMPSIMOTO M OPTraHW30BAHHOTO
nepebopa;

® TIPEJCTABIATH JaHHBIC B BUJE TaONUII, AUArpaMM, rpaduKoB;

e uyuTaTh HHGOPMAIUIO, IPEACTABICHHYIO B BII€ TaOIUIIbI, THArpaMMBbl, rpaduka;

® OIpeAensiTh OCHOBHBIE CTATHCTUYECKUE XaPAKTEPUCTUKH YUCIOBBIX HAOOPOB;

® OIICHUBATh BEPOSATHOCTH COOBITHS B MPOCTEHUIINX CIydasix;

® UMETh MPECTaBICHUE O POJIM 3aKOHA OOJBIINX YUCENT B MACCOBBIX SIBICHUSX.

B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

® OIICHHUBATh KOJIMUYECTBO BO3MOKHBIX BapUaHTOB METOAOM Tiepebopa;

® UMETh MPEACTABICHUE O POJIH MPAKTUIECKH TOCTOBEPHBIX U MATIOBEPOSTHBIX COOBITHIA;

® CpaBHUBATb OCHOBHBIE CTaTUCTUYECKHUE XapaKTEPUCTUKH, MOJYyUYEHHbIE B IIpoOliecce
peLIeHUs TPUKIAAHON 3a/1a4, U3YUEHUS] PEAIbHOTO SBJICHHUS;

® OIICHUBATH BEPOSTHOCTH PEATLHBIX COOBITHI U SIBJICHUI B HECIIOKHBIX CUTYyaITUsIX.

TexcToBbIE 3a1a4H

® OCYIIECTBIATH CIOCOO MOMCKA pElIeHUs 3aJadd, B KOTOPOM PAaCCy>KIEHHE CTPOHUTCS OT
YCJIOBHS K TPEOOBAHHIO WIJIH OT TPEOOBAaHMSI K YCIOBUIO;

® COCTaBJIATH IUIaH PEUICHUs 3a/1a4u;



® BBIJIEISITH 3TAlbl PELLICHUS 3a7auu;

® HHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3YJIbTaThl B 3ajJaue, MCCIEAOBATH MOTYYEHHOE
pelleHue 3a1auu;

® , HaxOJUTh NPOLEHTHOE CHUKEHUE WU IPOLIEHTHOE MOBBIIIEHNE BEIUUNHBI,

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

B noBcetHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPeIMETOB:

® BBIJIBUraTh TUIIOTE3bI O BO3MOXKHBIX IIPEEIbHBIX 3HAUCHUAX UCKOMBIX B 3a/1a4€ BEJIMYMH
(menaTh MPUKUIIKY).

Hcropusi MaTeMaTHKH

e OnucelBaTh OTIENbHBIC BBIJAIOLIUECS PE3YIbTAThl, IOJYYEHHBIE B XOJ€ pPa3BUTHUS
MaTeMaTHKHU KaK HAayKH;

® 3HATh IPUMEPbl MATEMATHUYECKUX OTKPBITUHA U UX aBTOPOB, B CBS3H C OTEUECTBEHHOW U
BCEMUPHOMN UCTOPHUEH;

® [IOHMMAaTh POJIb MaTEMaTHKHU B pa3BUTHH Poccuu.

Metoabl MaTeMaTHKH

e BpiOuparb NOAXOAMMIMA H3YYEHHBIH METOJ [UIsl PpEUIeHHs HW3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a7ay;

e [IpuBoauTh  HpUMEpPBl  MATEMAaTUYECKUX  3aKOHOMEPHOCTEH B OKPYKAIOLIEH
JNEHCTBUTENBHOCTH U IPOU3BEJICHUSAX UCKYCCTBA.

Yucaa

o C80000H0 Onepuposamv NOHAMUAMU: KOPEHb CHEeNeHU N,

. nepesooumd YUC1a U3 0OHOU CUCMEMbL 3ANUCU (CUCEeMbL CHUCTEHUSL) 8 OPYYIO,;

. YROPAOOUUBAMb YUCA, 3aNUCAHHbLE 8 8UOe, KOPHell cmeneHu bovuie 2;

o BbINOIHAMb — GLIYUCTEHUS U NPeoOPA308AHUSL  GbIPAJICEHUL,  COOEPIHCAUUX

oeticmeumenvHvle YUcid, 8 MOM YUcjie KOPHU HAMypaibHbIX CHeneHell.

B noBceHeBHOM KU3HHU M IPH U3YYEHUHU JAPYTUX MPEIMETOB:

o COCMABISIMb U OYEHUBAMb PAZHBIMU CNOCOOAMU YUCTLOBbIE BbIPAIICEHUSL NPU PeULEeHUU
NPAKMU4ecKux 3a0ay u 3a0a4 u3z opyaux y4eOHulx npeomemos.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

o Cs0600H0 onepuposams nousmMUAMU CMeneHu ¢ OpOOHbLIM NOKA3amenem;

o BbINOIHAMb OOKA3AMENLCNBO C8OUCME CEeNneHU ¢ OPOOHBIMU NOKA3AMENSIMU,

o 00KA3b16AMb CEOUCMBA K8AOPATNHBIX KOPHEU U KOPHeU CIeneHu n,

o BbINONIHAMb NPE0OPA308AHUS BbIPANCEHUL, COOEPICAUUX KOPHU CIENEeHU N,

B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH IPYTUX MPEAMETOB:

o BbINONIHAMY NPeodPaA3068anus U 0elicmsus ¢ OYKGEHHbIMU BbIPAINCEHUAMU, YUCLOBbIE
K03 puyuenmvl KOMOPbIX 3aNUCAHBL 8 CMAHOAPIMHOM BUOE;

J BbINONIHAMb NPEOOPA30BAHUS PAYUOHATLHBIX GbIPANCEHU NPU PEUUEHUU 3A0at OPY2UX

VUeOHbIX NPeOMemos,
YpaBHeHUs] M HEPABEHCTBA,

o UCRONIL308aMb MEMOO UHMEPBALO8 OISl PEUEHUsL HEPABEHCMS, 8 MOM YUCie OPOOHO-
PAYUOHATILHBIX U GKTIOUAIOWUX 6 CeDsl UPPAYUOHATbHBIE GbIPANCEHUSL,

o peuwams aneebpauyeckue ypasHeHusl U HEPAGEHCMEA U UX CUCTEMbL C NAPAMEmpamu
aneebpauieckum u epagpuueckum mMemooamu,

o pewams YpagHeHusl 8 YeablX YUCLax,

o uzobpasdcamv ~ MHOJCECMSA — HA  NIOCKOCMU,  3a0aeaemvle  VPAGHEHUSMU,

HepaseHcmeamu U Ux CUCeMamu.
B noBcetHeBHOM KU3HM M TIPH U3YYECHHH APYTUX NPEIMETOB:

o COCMasniams U pewams YPAaeHeHUs U HEPAGEHCMEA C NAPAMEmpPamu npu peuleHuu
3a0ay Opyaux y4eOHvIX NPeoMemos;
o cocmagnime ypasHeHue, HePaseHcmeo Uil ux CUCmemy, ORUCHIBAIOWUE PeaibHYIO

CUmMyayuIo Uiy NPUKIAOHyI0 3a0avy, UHMEPNPemupo8ams NOJLYYeHHble Pe3yibmanmbl.



DOyHKIUH

o Ce0600H0  onepuposamv — NOHAMUAMU:,  HYAU  (DYHKYUU,  NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb — (YHKYUlU, Haubolvbuee U HAuMeHbuiee 3HAYEHUs,
YemHOCmb/HeYemHOCMb QYHKYUU, NepuoOudHOCMs QYHKYUU, BEPMUKANbHAS, 20PU3OHMATbHAA,
HAKJIOHHAS ACUMNMOMbL,

. cmpoums epaguku QyuKkyuil:, K6aopamuirHou, OpoOHO-TUHEUHOU, CMeNneHHOU Nnpu
DA3HBIX SHAUCHUAX NOKA3AMENS CMENEeHU, y = |x

’

o UCNoNbL306ame  npeoOpazoeanus 2papuka PYHKYuu y — £ (x) O NOCMPOCHUS.
epaghuxos pynkyuil ,, — af (kx+b)+c;

o AHATUZUPOBATL CBOUCMEA PYHKYUL U BUO SPADUKA 8 3A8UCUMOCTIU O NAPAMEMPO8;

o C80O00HO — Onepuposamv — NOHAMUIMU:  NOCAEO08AMENLHOCMb,  OSPAHUYEHHAS

nocne008amenbHOCMb, MOHOMOHHO —803pacmarowas  (yoviearowas) nociedo8amenrbHOCb,
npeoei nociedo8amenibHOCIU, apu@pMemudecKas npocpeccusi, 2eoMempuyecKas npozpeccus,
Xapaxkmepucmuueckoe c8olcmeo apughmemuyeckoll (2eomempuyecKkoll) npocpeccuu;

. UCNONB3068AMb  MEMO0  MAMeMamudeckou UHOVKyuu 01 6vb18600a  (hopmyi,
00KA3aMenbCmead paseHCma U Hepa8eHCms, peueHus: 3a0ay Ha 0enUMOCmb,

o uccneo08ams nocie008amMeIbHOCMU, 3A0AHHbLE PEKYPPEHMHO;

o pewams KOMOUHUPOBAHHbIE 3aA0aylU HA APUPMEMUYECKYI0 U 2eOMEeMPUYECKVIO
npoepeccuul.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

o KOHCMPYUpo8ams U UCCIe008amsb — (QYHKYULU, COOMEEMCMEYIOUUE  DealbHbIM

npoyeccam u SiGNEeHUSM, UHMEPRPemupo8ams NOJYYeHHble Pe3Vibmambl 6 COOMBENCMEUU CO
cneyugduKoll Ucciedyemo2o npoyecca Uiy sA8NeHuUs;

. KOHCMPYUposams U UCC1e008ams (DYHKYUU NpU peueHul 3a0ad Opyeux yyeOHvix
nPeoMemos, UHMeEPNPEemupo8ams NOLYYEHHbLE Pe3YIbmMambl 6 COOMBEMCMEUU CO CHeyuduKkou
YuebHo20 npeomema.

CraTucTHKA M TEOPHUS BEPOATHOCTEH

o C80000HO onepuposamv NOHAMUAMU. CcmoOnOYamvle U Kpy2oeble Ouazpammol,
maoauybl OAHHBIX, cpeonee apudmemuyeckoe, Meouand, Hauboabulee U HauMeHbulee 3HAYeHUs
8bIO0PKU, PA3Max 6b100PKU, OUCNEPCUsL U CMAHOAPMHOE OMKIIOHEHUE, CLYYAUHASL USMEHYUBOCb,

. 8blOupamov Hauboee YOOOHbIU CNOCOO npedcmasieHus uHghopmayuu, a0eKkeammblii ee
CBOLUICMBAM U YeNaM AHAU3A;

o BLIUUCTIAMb YUCTIO8bLE XAPAKMEPUCTIUKU BbLOOPKU,

o €80D0OHO ONepuUpPOB8amMb NOHAMUAMU. PAKMOPUAT YUCLA, NePeCMAHOBKU, COYemaHUs
u pazmeujerusi, mpeyeoarvHuk Ilackans;

o CB0DO0OHO ONepuposamv  NOHAMUSAMU.  CAYYAUHLIL ONbIM, CAYYAUHBIL  6blO0p,

ucnelmanue, 2dleMeHmMapHoe CIyuatHoe codvimue (Ucxoo), Klaccuyeckoe onpeoeieHue
8EPOSIMHOCMU  CIYYAUHO20 COObIMUSA, ONepayuu HaAo CAYYAUHLIMU COOLIMUIMU, OCHOBHbLLE
KOMOUHamopHwvle opmyvl;

. CB0O00HO ONepuposamv NOHAMUAMU. CAVYAUHBIL ONbIM, CAYYAUHBIL  8blLOOD,
ucnolmaHnue, JjleMeHmapHoe CayuailHoe codvimue (Ucxood), Klaccuueckoe onpeoeieHue
8EPOSIMHOCMU  CIYYAUHO20 COObIMUS, Onepayuu Hao CIyYAUHLIMU COOLIMUAMU, OCHOBHbLLE
KOMOUHamopuwle popmynvl;

o 3HAMb NpUMEpPbl  CIYYAUHBIX GEeIUYUH, U BbLIYUCTAMb UX CIAMUCTIUYECKUe
Xapakmepucmuxu,

o UCRONBL308aMb POPMYIIbL KOMOUHAMOPUKU NPU PeUleHUU KOMOUHAMOPHBIX 340ay;

o pewams 3a0auu HA GbIYUCIICHUE GEPOSIMHOCIU 6 MOM YUCLe C UCHONb308AHUEM
dopmyn.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYIUX NPEIMETOB:



®  npeocmasiamsb UHPOPMAYUIO O PEealbHbIX Npoyeccax U AGIEHUAX CHocoboM,
A0EKBAMHBIM ee CEOUCMBAM U Yelu UCCIe008aAHUsL,

®  QHAMU3UPOBAML U  CPABHUBAMb CMAMUCMUYECKUEe XapaKmepucmuku  8blOOpOK,
NOJYYEHHbIX 8 Npoyecce peulenus NPUKIAOHOU 3a0aylU, U3y4eHUs pearbHo20 AGNEeHUS, PeuleHUs
3a0a4u u3 Opyeux y4eOHvix npeomemos;

®  OyeHUBamMb 8ePOSAMHOCIb PEAIbHBIX COOLIMULL U ABNEHULL 8 PA3TUYHBIX CUMYAYUSX.

TekcToBbIe 3a1a4n

® gHaNU3UPOBAMb 3aMPYOHEHUs NPU peuleHul 3a0ay;

® UCCIe008amb 8CEBO3MOIICHbIE CUMYAYUU NPU pPeueHuu 3a0ad HA O8udicenue no peke,
pAaccmMampusams pasHvle CUCEMbL OMCYemd,, ;

® pewams 3a0auu HA NPOYEHMbI, 8 MOM YUCIe, CLONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONBb3YS pa3HbLE CNOCOObI,

® pewamsv 3a0a4u NO Meopuu BEPOSIMHOCMEU HA OCHOBE UCHONb308AHUS U3VUEHHbBIX
Memo008 u 000CHOBbIBAMb PeLUeHUe;

® peuams HeCl0AHCHbIE 3A0ayU N0 MAMEMAMUYECKOU CMAMUCIuKe,

® 061a0emb OCHOBHbIMU MEMOOAMU PEeUeHUs CIONHCEMHbIX 3a0ay. apupmemuyeckull,
aneebpauveckuil, nepebop 8apuanmos, 2eoMempudeckull, epaguueckuil, NPUMeHsIMb UX 8 HOBbIX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSX.

B noBceHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX NPEAMETOB:

® KOHCMPYUpOB8ams HOBble 0/ OAHHOU 3a0a4u 3a0ayHble CUMYayuu ¢ Y4emom pearbHblX
Xapakxmepucmux, 8 4aCmHOCMU, NPU peueHuy 3a0a4 Ha KOHYEeHMpPayuu, yuumsléams ni0MHOCHb
sewecmea, peuams U KOHCMpYUposams 3a0ayu Ha OCHO8e PACCMOMPEHUsE PeaibHblX CUMYayull,
8 KOMOpbIX He mpeOyemcs MOUHbLL BbIYUCTUMETbHBIL Pe3YIbmanm,

Conep:xanue yueOHOro npeamera
DJieMeHThI TEOPUHM MHOKECTB M MATEMATHYEeCKOM JIOTHKH

Bricka3biBanus

HNcTUHHOCTD W JIOKHOCTH BBICKa3bIBaHUS. (CodiCHblE U NpOCMble  blCKA3LIBAHUS.
Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb30BAHUEM JI02UYECKUX CEA30K: U, Ui, He. Ycnoeuvie
BbICKA3LIBAHUS (UMNIUKAYULL).

Yucaa

ToxnecTBeHHBbIC IPe0Opa30BaHUA

Kopun n-pix crenenent. JlomycTumble 3HA4eHUS IIEPEMEHHBIX B  BBIPAKECHUSX,
CoJlepKalIiNX KOpHU n-bIX cTemneHel. [IpeoOpa3oBaHue BBIpaXXEHUI, COAECPKAMINX KOPHHU #-bIX
CTETICHEMN.

Crenenb C palnMoHANbHBIM TMOKa3zateneM. [IpeoOpa3oBaHue BBIpRKEHHI, COJEPIKAIIUX
CTEIEHb C PAllMOHAIIBHBIM ITOKA3aTEIEM.

YpaBHeHus

Cucrembl ypaBHeHU

[IpencraBnenne o rpadUyecKol WHTEPIPETAMU MPOU3BOJBHOTO YPAaBHEHHS C JIBYMS
MEPEMEHHBIMU: JINHUH Ha TIJIOCKOCTH.

Cucrembl HENMMHEMHBIX YpaBHEHUW. METOIbI pelIeH!s] CUCTEM HEJTMHEHHBIX YPaBHEHUI.
Merton nenenus, METO 3aMeHbI IepeMeHHBIX. O THOPOTHBIE CUCTEMBI.

HepaBencrBa

JlokazarenbCcTBO HEPaBEHCTB. HepaBeHCTBA O CpeTHUX ISl IBYX YMCEIL.

[IpeacraBnenune 0 paBHOCUILHOCTH HEPABEHCTB.

KBanmpatHoe HepaBEeHCTBO M €ro pemieHus. PemeHne KBagpaTHBIX HEPABEHCTB:
UCIIONIb30BaHNWE CBOWCTB M Tpaduka KBagpaTUYHOW (YHKIIMH, METOJ HHTEPBAIOB. 3aluch
peleHus KBaApaTHOTO HEPABEHCTBA.

KBagpatHoe HepaBEHCTBO ¢ TapaMEeTPOM U €0 PEIICHHE.



[pocreiiine WppanvoOHAIbHBIE HEPABEHCTBA BHAA: | f f(x)>a; «f f(x)<a;

\/f(x) >\/g(x) Jf(x) = a.

OO0001LIEeHHBII METO/] UHTEPBAJIOB /IJIs PEIIEHUS] HEPABEHCTB.
CucTeMbl HEPaBEeHCTB
Pemienne cucreM HepaBeHCTB C  OAHOM  I€pPEeMEHHOM:-palKBaJpaTHBIX, APOOHO-
palOHaIbHbIX, HPPALMOHAIIBHBIX.

HepaBenctBo ¢ naBymsa nepemeHHbIMU. lIpencraBieHne o pelieHMM JMHEHHOIO
HEpaBEHCTBA C JBYMs IMepeMeHHbIMH. ['paduyeckas HHTEpHpeTanuss HEPaBEHCTBA C JBYMS
nepeMeHHbIMU. ['paduueckuii MeTo]| peleHus: CUCTEM HEPAaBEHCTB C ABYMs IIEPEMEHHBIMU.

DOYyHKIUH

CpoiictBa (pyHKIMIA: 0061aCTh ONpPEENCHHs], MHOKECTBO 3HAUCHUH, HYIH, IPOMEXYTKH
3HAKOMOCTOSIHCTBA,  YETHOCTH/HEYETHOCTh,  BO3pacTaHue ©  yObIBaHHME, IPOMEKYTKU
MOHOTOHHOCTH, HauOoJipllleé W HaMMEHblIee 3Ha4YeHHe, NEepUOAUYHOCTh. MccnenoBaHue
GbyHKIMH 10 ee rpaduKy.

KBagparuunas pyHkuust

CroiictBa. Ilapabomna. Iloctpoenme rtpaduka kBagpatuuHoil ¢yHkumuu. I[lomoxkeHue
rpaduka KBaJpaTUYHOM (YHKIMM B 3aBHCHUMOCTH OT €€ Kod(pduuueHToB. lcronp3oBaHue
CBOWCTB KBaJApaTHUHON (PYHKIIMH JJISl pEIICHUS 3a/1a4.

Crenennas pyHKk1us ¢ mokasaresem 3

CgoiictBa. KyOuueckas nmapaboua.
OyHknMM o — 3/x, CreneHHas ¢QyHKIMS C IOKaszaTeneM creneHu Oombme 3. Mx

CBOWCTBA U TpauKH.

IIpeoOpa3oBanue rpagukoB  (QyHKIMI: NapajulelbHBIA  IEpeHOC, CHUMMeETpus,
pacTshKeHHe/CxKaTue, OTpakeHHe.

IIpencraBnenue o B3aMMHO 0OpaTHBIX (QYHKLHUSAX.

HenpepbIBHOCTh PYHKIINH U TOYKH pa3pbiBa GyHKIuH. KycouHo 3aganHbie GyHKINH.

ITocenoBaTeIbHOCTH H POrPecCHH

Uucnosass mnocnenoBareabHOCTb. lIpumepsl.  beckOHEuYHBIE  IOCIEAOBATEIBHOCTH.
Apudmernueckas mporpeccuss U ee cBoiicTBa. I'eomerpuueckas nporpeccusi. CyMMupoBaHHe
NEPBBIX WIEHOB apU(PMETHUECKON U TeOMEeTpUUecKor nporpeccuii. Cxozsimascs reomeTpuieckas
nporpeccusi. CyMMa CXOZSILEHCS TE€OMETPUYECKOW mporpeccu. ['apMoHMUYecKHid ps.
PacxonumMocTh rapMOHHYECKOTO psijia.

Mertonx MaremMaTMYecKOW MHIYKIMH, €ro MpUMEHEHHe s BbBoja (opmyd,
JI0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a]1a4 Ha JeIUMOCTb.

Pelenue TeKCTOBBIX 33124

Jlornueckue 3agaumn

Pemienue normdeckux 3agad. Pemenue nornyeckux 3aaay ¢ HOMOILbIO rpadoB, TaOIHII.

OcHoBHbIE MeTO/IbI pellieHHs 32124

Apudmernueckuii, anredpandeckuii, nepedop BapuaHToB. [lepBuuHble MpeaACTaBICHUS O
JIpYTUX METOJax pelieHus 3ajad (reoMeTpudeckue u rpadpuueckue MeTobl).

CraTncTHKA M TEOpHs BEPOSITHOCTEH

CraTucruka

Otknonenue. CiyuaiiHble BBIOpOCHl. Mepbl pacceMBaHUs: pa3Max, IHUCIEpCUs U
CTaHaapTHoe oTkJIoHeHue. CBoilcTBa cpenHero apudmernyeckoro u aucrepcuu. CrydaiiHas
W3MEHUYMBOCTh. M3MeHuMBOCTh mpu u3MepeHusax. Pematoniye mnpasBmwia. 3aKOHOMEPHOCTH B
M3MEHYHUBBIX BEIMYNHAX.

Cay4aiiHble ONBITHI M CJIyYaliHbIe COOBITHSA

CrnyyaitHble ONBITHI (3KCHEPUMEHTHI), AJIEMEHTapHbIE CllydallHble COOBITHS (HCXOJIbI).
BepositHocT  snemeHTapHbIX  coObITUH. CoOOBITUS B CIy4alHBIX OKCIEPUMEHTaX H
0JIarONPHUATCTBYIOININE AJIEMEHTapHbIE COOBITHA. BeposaTHoCcTH ciydaliHBIX COObITHI. OMBITHI €
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHAMHU. Kitaccmueckue BEpPOSTHOCTHBIE OIBITHI C




UCTOJIb30BaHUEM MOHET, KyOukoB. IIpeacraBienne coObITHII C MOMOIIBIO auarpaMm Oiiepa.
[IpoTrBOMONIOXKHBIE COOBITHS, OOBEAMHEHUE W TIepecedeHue coObiTHil. [IpaBmiio crmoxeHus
BeposTHOCTel. Cryuaiinbiii BeiOOp. HezaBucumbie coObiTus. [locnenoBarenbHbie HE3aBHCUMEBIE
ucnbiTanus. IlpencraBieHne 5SKCIEpUMEHTa B BHUJAE JIEPEBA, YMHOXKEHHE BEPOATHOCTEH.
HcnplTanus 10 nepBoro ycnexa. Y cjoBHasi BEposITHOCTh. DopMyiia MOJIHON BEPOSTHOCTH.
JieMeHTbl KOMOMHATOPUKH U UcbITaHusA bepHyJiin
[IpaBuiao yMHOXEHHs, NEpecTaHOBKH, (akropuan. CoueTaHus U UYUCIO COYCTAHHM.
Tpeyronbuuk Ilackans u OuHom HproToHa. OmnbITbl ¢ OOJIBIIUM YHCIOM PaBHOBO3MOXKHBIX
AIIEMEHTAPHBIX COOBITHH. BbIunciieHue BEpOSTHOCTEH B OMBITaX C MPUMEHEHHUEM JIIEMEHTOB
koMOuHatopuku. Mcnbitanus beprymin. Ycnex u Heymada. BeposTtHocTu coOBITHIT B cepuu
ucneITanui bepryim.
I'eomeTpnyeckasi BepOATHOCTH
Cray4aiiHplid BBIOOpD TOYKM M3 (PUTYpHl Ha TIOCKOCTH, OTpPE3Ka U JYTH OKPYXKHOCTH.
CityqaifHbIl BBIOOp YHCIIA U3 YUCIOBOTO OTPE3Ka.
CayuaiiHble BeJIMYHHBI
JluckpeTHas cilydaiiHass BEJIMYMHA M PACIpEIEICHUE BepOsTHOCTEH. PaBHOMepHOE
JUCKPETHOE paclipeneieHue. ['eomeTpruueckoe pacnpesesieHne BeposTHocTel. Pacnpenenenue
bepunymnu. bunomuansHoe pacnpenenenue. HezaBucumele ciiydaiiHble BeqnuuHbl. ClOXKEHUE,
YMHOKECHHME CIy4alHBbIX BEIMYMH. MaTeMaTuyeckoe OXUIAaHUE U €ro cBoWcTBa. Jlucmepcus u
CTaHJApTHOE OTKJIOHEHUE CIy4yallHOM BEJIMYUHBI; CBOMCTBa aucrnepcuu. Jlucnepcust umcia
ycnexoB B cepuu ucnbeitanuil bepnymiu. Ilonartue o 3akone Oonpimx uucen. M3mepenue
BEPOATHOCTEH M TOYHOCTh M3MepeHus. [IpuMeHeHue 3akoHa OONBIIMX YHCEN B COIMOJIOTHUH,
CTpaxoOBaHHH, B 3][PABOOXPAHEHHUH, OOECIICUCHHH OE30MacHOCTH HACEICHUS B YPE3BBIYAHBIX
CUTYaIUsX.
HUcTopusi MaTeMaTUKHU
3adaua Jleonapoo Iluzanckoco (@ubonauuu) o Kpoaukax, yucia Dubonauuu. 3adauva o
waxmamuou 0ocke. CX00UMOCMb 2e0MempudecKoll npocpeccuul.
Hcmoxu meopuu seposmuocmeti. cmpaxogoe oeno, azapmuvle uepwvl. I1. @epma, b.Ilackanw,
A. bepuynnu, A.H.Koamozopos.
Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu.: JI. Oinep. H.H. Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H. Konmozcopos.
Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuyeckux u Hagu2ayKux Hayx,
pazeumue poccutickoeo ¢proma, A.H. Kpeinos. Kocmuueckas npoepamma u M.B. Kenoviu
TemaTnuyeckoe NIaHMPOBaAHUE

Tema Konu4yecTBo yacoB
KBanpartuunas ¢pyHkuus 49 gacoB
YpaBHEHUS ¢ ABYMS IEPEMEHHBIMU X CHCTEMBI 22 gacoB

HepaBenctBa ¢ aByMs TepeMEHHBIMH HMX CHCTEMBI. | 21 dac
JlokazaTenbCTBO HEPABEHCTB

DNeMEeHThI NPUKIaJHON MAaTEMAaTUKHU 11 yacos

DneMeHThI KOMOWHATOPUKH, onucarenbHoOu | 23 yaca
CTaTUCTUKH U TEOPUU BEPOSTHOCTEN

YucioBble MOCIEN0BATEILHOCTHA 25 4acoB

O000IIIEHNE U CUCTEMATHU3AIINS 18 yacos

Bcero | 170 yacos
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IIpunoxenne 1

KanennapHo — remaTnueckoe njiaHupoBaHue
Ipuio:xkenne 2

Y4eOHO — MeTOAMYECKOE H MATEPHAJILHO — TEXHHYECKOe o0ecneyeHue:

YuyeOHO-MeTOANYECKOE O0ecTieyeHne

Hopmamuenuvie 0oKymenmot

1. denepanbHbIii TOCYAapCTBEHHBIH 00pa30BaTENbHBIN CTAHIAPT OCHOBHOTO OOIIETO
oOpazoBaHwUs.

2. IlpumepHasi OCHOBHAsi 00pa3zoBaTeIbHas MPOrpaMMa OCHOBHOTO O0IIEro 0Opa3oBaHuUs.

3. ®opMHpOBaHNUE YHUBEPCATHHBIX YU€OHBIX JEHCTBUI B OCHOBHOH IIKOJIC | CHCTEMA
3amanmii / A. I'. Acmonos, O. A. KapabanoBa. — M. : [Ipocsemenue, 2010.

Yueono-memoouueckuit komnnexkm

1. AnreGpa: 7 kiacc: yueOHUK Uil ydamuxcs o0meo0pa3oBaTesbHbIX yupeskaennid / A. T
Mepsnsk, B.M. Ilonskos, M. C. Sxup. — M.: Benrana-I'pad

2. Anrebpa: 7 Kjacc: IUJIAKTUYECKUE MAaTepUaIbl: TOCOOUE IS yUalTuXcst
o0mieo0pazoBarenbHbIX yupexaenuii / A. I'. Mepansik, B. b. [lononckuii, E. M. Pabunosuu, M.
C. Sxup. — M.: Benrana-I'pad

3. Aunrebpa: 7 knacc: meroaudeckoe nocodue / E. B. bymko, A. I'. Mep3snsk, B. b.
[Tomonckuit, M. C. SIkup. — M.: Benrana-I'pad

4. Anre6pa: 8 kiacc: yueOHUK Ui ydarmxcs o0ieo0pa3oBareabHbIX yupexaenuid / A. T
Mepznsk, B.M. Ilonskos, E. M. PabunoBuy, M. C. fAxup. — M.: Benrana-I"pad

5. Anrebpa: 8 kiacc: IMJAKTUYECKUE MaTepHallbl: MocoOue AJis yJaluxcs
obmieoOpazoBarenbHbIX opranusanuii / A. I'. Mep3nsak, B.M. Tlonskos, M. C. Skup. — M.:
Benrana-I'pad

6. AnreOpa: 8 kiacc: meroanyeckoe nocobue / E. B. bynko, A. I'. Mep3msik, B. b.
[Tononckuit, M. C. Sxup. — M.: Benrana-I'pad

7. Anrebpa: 9 kiacc: yueOHUK JIs ydanuxcs o01eo0pa3zoBaTeabHbIX opranu3anuii / A. T
Mepznsk, B.M. Ilonskos, M. C. SIlkup. — M.: Bentana-I"pad,

8. AnreOpa: 9 kiacc: TUIAKTUUECKUE MAaTEPUAIIbI: TTIOCOOUE IS YUAIIUX CS
obmreoOpazoBarenbHbIx opranusanuii / A. I'. Mep3ansk, B. b. [Tononckwii, E. M. Pabunosuu, M.
C. Sxup. — M.: Benrana-I'pad

9. Anrebpa: 9 knacc: meroauyeckoe nocobue / E. B. bynko, A. I'. Mep3nsxk, B. b.
[Tonouckuit, M. C. Sxkup. — M.: Benrana-I'pad,

Cnpagounvie nocobus, HaAyUHO-NONYIAPHAA U UCOPUYECKAA TUMEPamypa

1. Aeaxanos H. X., Iloonunckuti O. K. MaTtematuka : palloHHbIE ouMIuaasl : 6—11
kiaccsl. — M.: IIpoceemenue, 1990.

2. I'aspunosa T. /]. 3anumMarenbHas MatemaTka: 5S— 11 kiaccel. — Bonrorpan: Yuurens,
2008.

3. Jlesumac I'. I'. Hectannaptusbie 3agaun no matematuke. — M.: UJIEKCA, 2007.

Ilepau C. C., Ilepau b. C. CTpaHHLBI PYCCKOM UCTOPUHU HA YPOKAX MaTEMATHKU. — M.:
[Tenaroruka-IIpecc, 1994.

4. uuyeun JI. @. 3a ctpanunamu yuebHuka anredpsl. — M.: [Ipocsemenue, 2010.

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

6. Ilpouseonos B. B. 3amauu Ha BeipocT. — M.: MUPOC, 1995.

7. @apkog A. B. Maremarnueckue onumnuansl B mkoie: 5—I11 kimaccsl. — M.: Alipuc-
ITpecc, 2005.

8. Onyurxnoneous nns nereu. T. 11: Maremaruka. — M.: ABanTa+, 2003



9. http:/www.kvant.info/ HayaHo-nomynsapHbIii (pU3UKO-MaTeMaTHUECKUN KypHAI JJIs
IIKOJIbHUKOB H CTYJCHTOB «KBaHT».

MaTepI/IaJILHO-TeXHI/I‘leCKOB OCHaAIICHHUE

TexHuyeckue cpeacTBa 00y4eHHUs:
1. Komnsrotep.

2. MynbTUMEIUanpoeKTop.

YueOHO-mpakTUyecKoe 000pYA0BAHUE

1. KOMITJIEKT YepTe:KHBIX WHCTPYMEHTOB (KJIACCHBIX M JIMYHBIX): JIMHEHKA, TPaHCIIOPTHUD,
yroasHUK (30°, 60°), yronpHuk (45°,45°), IUPKYIIb.
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