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IHosicHuTeIbHAS 3alIUCKA

Pabouas nporpamma mo npenmety «Anredpay pazpaborana st o0yueHus ydamuxcs 7-9
KJIACCOB B COOTBETCTBHUHU C:

e @3 or 29.12.2012 1. Ne 273 «O06 obOpazoBanuu B Poccwuiickoit ®enepauum» (ct. 12
«O0Opa3oBarenbHble  Tporpammbly, cT. 28  «KommereHuus, TmpaBa, OOS3aHHOCTH U
OTBETCTBEHHOCTh 00pa30BaTEIbHON OpraHU3aLIH»)

e Oenepa’dbHBIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOIO OOIEro
oOpa3oBaHus, YTBEPKIEHHBIM MpHKa3oM MuHHCTEpcTBa 00pa3oBaHUs M Hayku Poccuiickoi
Oenepannu ot 17 ngexabps 2010 © Ne 1897 (B pen. IlpukazoB MwunoOpHayku Poccum ot
31.12.2015 N 1577)

Ha ocHoge:

TpeboBaHmii K pe3ynbraTaM OCBOCHHUS OCHOBHON 0Opa30BaTENbHOW MPOrpaMMbl OCHOBHOT'O
obmero oopazoBanuss MAOY «COII Nel8y;

C yuerom:

[TpumepHOIl OCHOBHOM 00pa3oBaTeIbHONW MPOTrpaMMbl OCHOBHOTO 00IIero o6pazoBaHus,
(mpotokod ot § ampenst 2015 . Ne 1/15).

Matematuueckoe oOpa3oBaHHe SBISETCS 005S3aTeIbHON U HEOTHEMIIEMOM 4acThIO OOIIETO
00pa30oBaHMs Ha BCEX CTYIEHSX IIKOJbl. O0ydeHre MaTeMaTHKE B OCHOBHOMH I1IKOJIE HAIIPABJIEHO
Ha JIOCTH)KEHUE CIEIYIOIINX Yyeell:

1) 6 Hanpasnenuu TUUHOCMHO20 PA3GUMUSL:

. ®opmupoBaHue NPEACTABIECHUN O MAaTEMATHUKE KaK YaCcTH 00I11eYesI0BEYECKON KYJIbTYPBI, O
3HAYUMOCTH MaTEeMAaTUKH B PA3BUTHH LIMBUIN3AIUU U COBPEMEHHOIO OOIIECTBA;

. Pa3BuTHe 51OrHMyecKoro M KpUTUYECKOTO MBILIUIEHHUS, KYJIbTYpbl pE4YH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

. dopmupoBaHue WHTEJJICKTYaqTbHOM YECTHOCTH U O00BEKTUBHOCTH,

CIIOCOOHOCTH K  MPEOJOJICHUIO  MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIONIMX U3
OOBIJIEHHOTO ONBITA;

. Bocniutanne kadecTB JIMYHOCTH, OOECHEYMBAIOIIMX  COLUAIBHYIO MOOUIIBHOCTb,
CHOCOOHOCTh MPUHUMATh CAMOCTOSATENIbHbIE PEILICHMS;

. @®opMHUpPOBaHUE KAueCTB MBIIICHUS, HEOOXOMUMBIX Ul aJalTalMd B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;

. Pa3BuTne nHTEpeca K MaTEMaTHYECKOMY TBOPUECTBY U MaTeMaTHYECKUX CIIOCOOHOCTEH;

2) 6 MemanpeoMemHoM HANPAGLeHUl:

. Pa3BuTne mnpexncraBneHuil 0 maremaTtuke Kak (opMe ONUCAaHUS U METOJAE IO3HAHUs

JNEHCTBUTEIILHOCTH, CO3JaHWE YCIOBUW JUIs TIPUOOPETCHHsI TEPBOHAYAIBHOTO  OIBITA
MaTeMaTHYECKOTO MOJICTUPOBAHUS;

. ®opmupoBaHue 00IMX CIOCOOOB MHTEUIEKTYAIbHON JEATENbHOCTH, XapaKTePHBIX IS
MaTEeMaTHKU M SIBISIOIIUXCS OCHOBOW MO3HABATENbHON KyIbTYpBI, 3HAYUMOW JUIS Pa3iIMuHbIX
chep dyenoBeUECKON AEATENHHOCTH; 3) 8 NPEOMEeMmHOM HANPAGIEHUN:

° OBJ'Ia)]eHI/Ie MaT€MaTUYCCKNMU 3HAHUIAMU U YMCHUSAMU, H€O6XO)II/IMI)IMI/I JJI TPOAOJIKCHU S
06pa3OBaHI/I${, N3YUYCHUA CMCKHBIX TUCHUIIIINH, IPUMCHCHUA B HOBCCI[HCBHOﬁ KHN3HHU,
° CO3,Z[aHI/Ie (I)yH,Z[aMCHTa AJIL MaTeMaTU4dCCKOro pa3BUTUA, (I)OpMI/IpOBaHI/Iﬂ MCXaHU3MOB

MBIIICHUS, XapAKTEPHBIX JJI1 MATEMATUYECKOU IEATEIbHOCTH.

[lenbto n3ydeHust Kypca anreOpsl B 7 - 9 kilaccax SIBISIETCS Pa3BUTHE BBIUHCIUTEIbHBIX
YMEHUH 10 YPOBHsI, TO3BOJIAIOILET0 YBEPEHHO UCIIOJIB30BATh UX IIPU PELICHUU 3a1a4 MATEMaTUKH
Y CMEKHBIX IIPEJMETOB, YCBOCHHE aNlapara ypaBHEHU U HEPABEHCTB KaK OCHOBHOT'O CPEACTBA
MaTeMaTHYeCKOr0 MOJIEJIMPOBAHUS 3a/1a4, OCYILECTBIEHHE (YHKIIMOHAIBHOW TMOJArOTOBKU
mIKOJbHUKOB. Kypc xapakTtepusyercss NOBBIIICHHEM TEOPETHUYECKOIO YPOBHA OOy4yeHwus,
MOCTETNIEHHBIM YCUJIMEM pPOJH TEOPETHUYECKUX OOOOIIEHUH M JNEAYKTHUBHBIX 3aKIIOUCHHH.
[IpukiagHas HaNpPaBIEHHOCTh PACKPBIBAET BO3MOKHOCTh M3y4aThb W PEIIATh MNPAKTUYECKUE
3a/1a4u.



B ocHoBe mocCTpoeHHs [aHHOTO Kypca JEXKHUT HAesd TyMaHHU3aluu o0y4yeHus,
COOTBETCTBYIOIIAasE COBPEMEHHBIM TIPEJCTABICHHUSIM O IEJSIX IIKOJIHHOTO OOpa3oBaHHs U
yaenstonas ocodoe BHUMaHUE JUYHOCTH YU€HUKA, €ro HHTepecaM U CIIOCOOHOCTSIM.

[TpemnaraemMslii Kypc MO3BOJISIET 00ECTIEUNTh (DOPMHUPOBAHKE KAK 1pedMemHblx YMEHUH, TaK
U VHUBEPCANbHLIX Y4eOHbIX Oelicmeuti UIKOJIBHUKOB, a TaKXe CIIOCOOCTBYET JIOCTHXKEHUIO
onpenencHHbiX BO PI'OC JIUMYHOCTHBIX pE3YyJIbTAaTOB, KOTOpPbIE B JabHEWUIIEM IO3BOJIAT
yUYaluMcsl MPUMEHSATh MOJyYeHHbIe 3HAHUS U YMEHUS JJI PELICHUS Pa3InYHbIX >KU3HEHHBIX
3azad.

[Tpenmet «Anredpa» BXOIUT B MPEAMETHYIO 001acTh «MareMatuka U "HGOPMaTHKay.

B coorBerctBUM ¢ TpeboBaHusiMu DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa OCHOBHOI'O oOlIero o0pa3oBaHus MpeaMeT «Anredpa» usydaercs ¢ /-ro no 9-i. Ilo
yueOHOMY TIaHY HA U3YYCeHHE aareOphl B 7-9 KilaccaX OCHOBHOM IIKOJIBI OTBOJIUTCS 3 YYEOHBIX
4acoB B HEJIEJI0 B T€YEHHE KaXKI0ro rojia 00yueHust. OcCoOOEHHOCThIO HAIIEH MIKOJIBI SBIISETCS TO,
4TO IO 3ampocaM poJuTeNiel (3aKOHHBIX MPEICTaBUTENCH) HAa HM3y4eHHE anreOpbl U3 YacTH,
dbopMupyeMoil ydyacTHHKaMU 0Opa30BaTENIbHBIX OTHOIIEHUH Jo0aBisercss 1 yac B-CeIbMBIX
KJ1accax.



|. [lnanupyemMble pe3y/bTaThl OCBOECHUSI YUeOHOT0 NpeaMeTa «AJredopar.

MaremaTtrueckoe 00pa3oBaHHe SBISETCS 0053aTEIbHON U HEOTHEMIIEMON YacThIO 00IIETOo
o0pa3oBaHMs Ha BCEX CTYIMEHAX IIKOJIbl. OO0yueHre MaTeMaTHKE B OCHOBHOM IIKOJI€ HAIIPaBJICHO
Ha JIOCTH)KEHUE CIIEAYIOINX PE3yJIbTaTOB!

JInyHOCTHBIE pPe3yJIbTAThI:

1. Poccuiickas rpaxkaaHckasi MACHTUYHOCTD (IATPUOTHU3M, yBakeHUE K OTeUecTByY, K MPOILJIOMY
U HACTOSIIEMY MHOTOHAIlMOHAILHOTO HapoJa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JIOJITA MEpel
Ponunoil, nnentudukanus ceds B KauecTBe TpaxkaaHuHa Poccuu, CyOBEKTHBHAs 3HAYUMOCTH
UCIIOJIb30BAaHUSI PYCCKOTO S3bIKa M S3BIKOB HapoaoB Poccuu, oOco3HaHWEe U ONIyIIEHHE
JUYHOCTHOM CONPUYACTHOCTH Cynb0e poccuiickoro Haponaa). Oco3HaHUE STHUYECKOU
MPUHAJJISKHOCTH, 3HAHWE HCTOPHUH, S3bIKA, KYJIBTYpbl CBOETO HApoJla, CBOETr0 Kpasi, OCHOB
KYJIbTYPHOTI'O Hacjenus Hapo1oB Poccun u yenoBedecTBa (MAEHTUYHOCTh YEJIOBEKA C POCCUMCKOM
MHOTOHAIIMOHAIIBHOM ~ KYJIBTYpPOH, CONPUYACTHOCTh HMCTOPHUM HApOJOB U  TOCYAApCTB,
HaXOJMBIIUXCS Ha TEPPUTOPUM COBpPEMEHHOH Poccum); MHTEpuopu3anus I'yMaHUCTHYECKHX,
JEMOKPAaTUYECKUX U TPAJAULUOHHBIX IEHHOCTEH MHOTOHAIIMOHATIHHOTO POCCHICKOTO OOIIECTRA.
Oco3HaHHOE, YBOXUTEIFHOE M JOOPOKENAaTEIIbHOE OTHOIICHHE K UCTOPUH, KYJIbTYPE, PEJIUTHH,
TpaauLUsM, SI3bIKaM, [IEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa.
2. 'OTOBHOCTB M CITIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE
MOTHUBAllMM K OOYYEHHIO U TO3HAHMIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY BBIOOpPY U
MOCTPOCHHIO JTANbHEHIIIECH HIMBUAYAIbHOW TPAEKTOPUH 00pa3oBaHMs Ha 0a3e OPUEHTHPOBKH B
mupe npodeccuit u mpodeccnoHanbHbIX TPEANOYTEHH, C YI€TOM YCTOWYUBBIX TO3HABATEIbHBIX
MUHTEPECOB.
3. Pa3zBuToe MopanbHOE CO3HAHUE U KOMIIETEHTHOCTh B PEILICHUU MOPAJIbHBIX TPOOJIeM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, (hOPMUPOBAHHE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOT'O MOBEICHHS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM IOCTYNKaM (CIIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEpPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAXKUTEIBHOE OTHOLIEHHE K
PENIMTHO3HBIM YyBCTBaM, B3TJISAaM JIFOICH HIIM UX OTCYTCTBHUIO; 3HAHUE OCHOBHBIX HOPM MOpPAJIH,
HPABCTBEHHBIX, JYXOBHBIX MJI€AJIOB, XPaHUMbIX B KYJIbTYPHBIX Tpaaulusix HapoaoB Poccuu,
TFOTOBHOCTh HAa MX OCHOBE K CO3HATEIIBHOMY CaMOOTPAHMYEHUIO B IIOCTYNKaX, MOBEICHUH,
pacTOYUTEILHOM MOTPEOUTENHCTBE; CHOPMHUPOBAHHOCTD MPEACTaBICHUN 00 OCHOBaX CBETCKOM
ATUKH, KyJIbTYPbl TPAAULMOHHBIX PEJIUTUIN, UX POJIU B Pa3BUTUU KYJIbTYpbl U ucTopun Poccuu n
YeJIOBEYECTBA, B CTAHOBJICHUHM T'PAKIAHCKOTO OOIIECTBA U POCCUUCKON TOCYJapCTBEHHOCTH;
NOHMMaHMe 3Ha4€HUSI HPABCTBEHHOCTH, BEPhI U PEJIUTUU B KU3HH YEJIOBEKA, CEMbU U OOIIECTBA).
CdopMUpOBaHHOCTh OTBETCTBEHHOI'O OTHOIIEHMSI K YYEHHIO; YBa)KUTEIbHOTO OTHOILIEHUS K
TPYAy, HAJINYUE OIBITA yYaCTHs B COLMAIBHO 3HAYMMOM Tpyzae. Oco3HaHNE 3HAYCHUSI CEMBU B
JKU3HM YeJoBeKa M OOIlecTBa, MPUHATHE LEHHOCTH CEMEHHOW >KM3HH, YBaXXUTEJIbHOE U
3a00TIMBOE OTHOLIEHUE K YJIE€HaM CBOEH ceMbH.
4. CdopMUpPOBAaHHOCTH IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOIIIECTBEHHOW MPAKTUKH, YUUTBIBAIOLIETO COLUANIBHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT0O0Opa3ue COBPEMEHHOTI'O MUpA.
5. Oco3HaHHOE, YBaXUTEIbHOE M J1OOpOXKeIaTeIbHOE OTHOIIEHHE K JPYyroMy 4YeJOBEKY, €ro
MHEHHUIO, MHPOBO33PEHMIO, KYJIbTYpE, SI3bIKY, BEpe, TPakIaHCKON Mo3uuuu. ['0TOBHOCTH U
CHOCOOHOCTh BECTH JHAJIOT C APYTUMH JIIOJbMH M JIOCTUTaThb B HEM B3aMMOIIOHUMAHHUs
(uneHTUdUKAILUA ceOs KaK MOJHOMPABHOTO CYObEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBAaHHUIO
oOpa3za mapTHepa 1Mo AMAJIOTy, TOTOBHOCTh K KOHCTPYHUPOBaHUIO 00pa3a IOMYCTUMBIX CIIOCOO0B
JMaJIora, TOTOBHOCTh K KOHCTPYMPOBAHHMIO IIpOIecca JUallora KaKk KOHBEHIIMOHWUPOBAHUS
MHTEPECOB, MPOLEAYpP, TOTOBHOCTh M CIOCOOHOCTh K BEJIEHHUIO MEepPeroBopoB). 6. OCBOEHHOCTh
COLMAIBHBIX HOpPM, NpPaBWJI TOBEACHHUS, pojied U (OpM COLHUAIBHOW >XU3HU B TpyMHNax u
cool1iecTBax. YyacTHe B IIKOJIBHOM CaMOYIIPaBJIEHWU U OOIIECTBEHHOM >KM3HHM B Ipenenax
BO3pDACTHBIX KOMIIETEHLIUH C YYETOM PETHOHAIBHBIX, O3THOKYJIBTYPHBIX, COLMAIBHBIX U
HSKOHOMUYECKUX oOcoOeHHocTel ((opMUpOBaHHE TOTOBHOCTM K Y4YacTHUIO B IIpoliecce
YIOPSI0YCHHS COLTMATIBHBIX CBSI3€H U OTHOILIEHUH, B KOTOPbIE BKIIOYEHBI M KOTOPbIE ()OPMHUPYIOT



caMH yu4alluecs; BKJIIOYEHHOCTb B HEMOCPEJICTBEHHOE TIpakJaHCKOE Yy4yacTHe, TOTOBHOCTh
y4acTBOBAaTh B  JKMU3HEACATEIBHOCTH  IOJPOCTKOBOTO  OOLIECTBEHHOIO  OOBEAMHEHUS,
MPOJAYKTUBHO B3aUMOJICHCTBYIOIIETO C COIUAIBHON CPeloil M COLMAIbHBIMU HHCTHUTYTaMH;
uAeHTUGUKAIMS ce0sl B KadecTBE CyOBEKTa COIMAJIBHBIX IPeoOpa3oBaHUN, OCBOCHHE
KOMIIETEHTHOCTEl B cdepe OpraHu3aTOPCKOM [eATeNbHOCTH; WHTEPUOpHU3ALUS LEHHOCTEH
CO3UJATEIBHOTO OTHOILEHUS K OKpY)Kalolleld NeHCTBUTEIBHOCTH, LIEHHOCTEH COLUAIBHOIO
TBOpPYECTBA, LEHHOCTH  MPOAYKTUBHON  OpraHM3alid  COBMECTHOH  JI€ATEIbHOCTH,
camopeaJIn3aliy B TPYIIIE U OpraHU3aliu, LIEHHOCTH «JIPyroro» Kak paBHOIIPaBHOTO MapTHEPA,
dbopMupoBaHHEe KOMIETEHLUUH aHaiu3a, MPOEKTUPOBAHMS, OPraHU3aAlUU JIEATEIbHOCTH,
pedrexcun M3MeHEeHHH, CII0COO0B B3aMMOBBITOJTHOTO COTPYAHUYECTBA, CIIOCOOOB pearn3aliu
COOCTBEHHOT0 JTUACPCKOT0 MOTEHIUAIA).
7. CchopMHPOBAaHHOCTH IIEHHOCTH 3JI0POBOTO U Oe30MacHOro odpasa >KM3HHW; WUHTEPHOPH3AIMS
paBWJI MHAWBHUIYAIBHOTO U KOJJIEKTUBHOTO O€30IaCHOrO TIOBEIEHHUS B YpPE3BbIUANHHBIX
CUTYalUsX, YTPOKAIOLIUX KU3HU U 3J0POBBIO JIIO/IEH, IPABUJI IIOBEJICHUS HA TPAHCIOPTE U Ha
JOporax.
8. Pa3BUTOCTh 3CTETUYECKOrO0 CO3HAHUS YEpPE3 OCBOECHUE XYIOKECTBEHHOI'O HACJeIus HapOJO0B
Poccun 1 mupa, TBOpUECKON AESITETLHOCTH ICTETUYECKOT0 XapakTepa (COCOOHOCTh MOHUMATh
XYyJO’KECTBEHHBbIE  MPOM3BEJEHUS, OTpaXKalolllU€ pa3HbIe ATHOKYJIbTYPHbIE  TpaJULIUU;
c(OpPMUPOBAHHOCTh OCHOB XYAOXECTBEHHOW KYyIbTYphl OOy4YaroOUIMXCS KaK 4acTh HX oOIei
JTyXOBHOM KYJIBTYPBI, Kak 0c000r0 crioco0a mo3HaHus )KU3HU U CPECTBA OPraHU3aluy OOIIECHNS;
ACTETHYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPYKAIOIIEro MHUPA; CIOCOOHOCTh K
AMOLIMOHAIBHO-IICHHOCTHOMY ~ OCBOCHMIO MHpa, CaMOBBID@KEHHIO U  OpPUEHTALUU B
XyJI0’KECTBEHHOM W HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYpbI; YBaXKEHHE K UCTOPUU KYJIbTYPHI
cBoero OredecTBa, BHIPAXKEHHOM B TOM YHCII€ B IOHUMaHUU KPacoThl YEJIOBEKA; NOTPEOHOCTH B
OOIIEHUH C XYI0KECTBEHHBIMU MTPOU3BEACHUAMHU, C(HOPMUPOBAHHOCTH AKTUBHOT'O OTHOIICHHS K
TPaAULUAM XyI0KECTBEHHON KYJIbTYpbI KAK CMBICIIOBOM, 3CTETUYECKOM U JINYHOCTHO-3HAYUMOMN
IIEHHOCTH ).
9. CpopmMHpOBaHHOCTH OCHOB 3KOJOIMYECKOM KYJIbTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DJKOJOTHYECKOIO MBIIUIEHUS, HAJIWYUE OIbITA 3KOJOTMYECKH OpPUEHTHUPOBAHHOU
pedaeKCUBHO-0IIEHOYHON U PAKTUYECKOM 1eATENbHOCTH B )KU3HEHHBIX CUTYalUsAX (TOTOBHOCTh
K HCCJEIOBAaHUIO MPUPOJBI, K 3aHATHSAM CEIIbCKOXO3SICTBEHHBIM TPYAOM, K XYIOXKECTBEHHO-
ACTETUYECKOMY OTPAKEHHUIO NMPUPOJIbI, K 3aHATHSIM TYpU3MOM, B TOM UHCJE SKOTYPU3MOM, K
OCYILIECTBIICHHUIO PUPOIOOXPAHHOM J1€ATENBHOCTH).

JIM4HOCTHBIE PE3yNbTAThI TOJKHBI OTPaXKaTh:
1)  Hns royxux, caaboCbIIIanyuX, MO3AHOOTTIOXIINX 00YYarOIHXCS:
CIIOCOOHOCTH K COI[MAJILHOM afjanTallud U UHTErpaluy B 00IECTBE, B TOM YKCJIIE TP peau3alnun
BO3MO)XKHOCTEM KOMMYHHUKALlUM Ha OCHOBE CJIOBECHOM peEud, a TaKXke, INpU IKEJIaHUH,
KOMMYHHMKAIIMM Ha OCHOBE )KECTOBOM peyH C JINLIaMHU, UMEIOIIMMHU HapYIIEHUs CIIyXa;
2) i 00y4aroUuXcsl ¢ HApYIICHUSMH OMOPHO-ABUTATEIBHOTO aMlapaTa:
BJIQJICHHE HaBbIKAMU TIPOCTPAHCTBEHHOM U COLMAJIBHO-OBITOBOII OPHEHTUPOBKHU; YMEHUE
CaMOCTOSITENIbHO U 0€30MacHO MepeBUraThCsi B 3HAKOMOM M HE3HAKOMOM MPOCTPAHCTBE C
MCIIOJIb30BaHUEM CHEIMAIbLHOTO 000pYyI0BaHHUS
CHOCOOHOCTh K OCMBICICHUIO COIMAJIBHOTO OKPY)KEHHUS, CBOEro MecTa B HEM, IpPHUHATHE
COOTBETCTBYIOILIMX BO3PACTY LIEHHOCTEW U COLIMATIBHBIX POJIEH;
3) A 00ydYaroIIUXCs C PAacCTPOWCTBAMHU ayTHCTHUYECKOTO CIIEKTpa: GOPMUPOBAHUE YMEHHS
clefioBaTh OTPabOTaHHOW CHUCTEME MpaBWII TOBEACHUS W B3aUMOACWUCTBUS B TNPUBBIYHBIX
OBITOBBIX, Y4€OHBIX U COLUAIBHBIX CUTYaLUAX, YACPKUBATh T'PAHUIIbI B3aUMOIEHCTBHUS;
3HaHUE CBOMX MPEANOoYTEeHHH ( orpaHMYeHHii) B OBITOBOH cepe u chepe HHTEPECOB

MeTtanpeamMeTHbie pe3yJabTaThl:



MertanpeameTHble pe3yNbTaThl, BKJIOYAIOT OCBOEHHBIE OOYYAIOLUIUMUCS MEXIPEeIMETHbIC
NOHATUS U  yHHUBEpcaJbHble yuyeOHbIE JEHCTBUS  (PEryNATHBHbBIE, I103HABATEJIbHBIE,
KOMMYHHUKATHUBHBIE).

MesknpeaMeTHbIe NOHATHSA
YcnoBueM (QopMHUpPOBaHUS MEXKIIPEIMETHBIX IMOHSATHI, HampuUMep TaKUX Kak cucrema, (axr,
3aKOHOMEPHOCTh, (PEHOMEH, aHalU3, CHHTE3 SBJSIETCS OBJIAZCHHE OOYUYAIONIMMHUCS OCHOBAMH
YUTATEIBCKONM KOMIIETEHIIMH, MPHOOpEeTeHNnEe HaBBIKOB paboThl ¢ MHpopMaiueil, ydyactue B
MPOEKTHOM NesATeIbHOCTH. B OCHOBHOI IIKOJIE HA BCEX MpeaMeTax OyaeT mpoaonKkeHa padoTa mo
(GOpMHUPOBAHUIO U PA3BUTUIO OCHOB YHMTATEIbCKOM KommereHiuu. OOydaromuecs: OBIAJICIOT
YTEHHEM KaK CpEICTBOM OCYILECTBICHHMS CBOMX JAJbHEHIIMX IUIAHOB: IPOJOJIKEHUS
o0pa3oBaHMsi M C€aMOOOpPa30BaHHUSA, OCO3HAHHOTO IIJITAHUPOBAHUS CBOET0 AaKTyallbHOTO U
NEPCIIEKTUBHOIO Kpyra YTEHUsI, B TOM YHUCIIE I0CYTOBOT0, IOJrOTOBKH K TPYAOBOM U COLIMAIBHON
JESTEIbHOCTH. Y BBIIYCKHUKOB OyJeT cpopMUpOBaHa NOTPEOHOCTh B CHCTEMAaTHYECKOM YTEHHUH
KaK CpelCTBE MO3HAHHUS MHUpa M ceds B 3TOM MHpE, FapMOHHU3AlUM OTHOIICHUI YeloBeKa U
oOmiecTBa, CO3AaHUK 00pa3a «ImOTPeOHOro OyayIIEeroy.

[Tpu n3yyeHnn y4eOHBIX MPEIMETOB O0YJAIOIIUECS YCOBEPUICHCTBYIOT TPHUOOPETEHHBIEC HA
MEPBOM YPOBHE HaBBIKM PabOTHl ¢ MHpOpMaIe U monoiaHsAT ux. OHM cMOryT paboTraTh ¢
TEKCTaMH, TPEOOPa3OBBIBATH M MHTEPIPETHPOBATH COACPIKALIYIOCS B HUX WH(POPMAIUIO, B TOM
qHCIe:

* CUCTEMaTU3HUPOBATh, COIOCTABIIATh, AHAJIU3UPOBATh, 0000IIATh U HHTEPIPETUPOBATH
uH(pOPMALIKIO, COJIEPKATYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

* BBICJISATH TJIABHYIO U M30BITOYHYIO WH(OPMAIIHIO, BHITIOIHITH CMBICIIOBOE CBEPTHIBAHNE
BBIJIETICHHBIX (DAKTOB, MBICTICH; MPEACTABIATH HHPOPMAIIUIO B CXKATOU CIIOBECHOM (hopme (B BHIE
IUIaHA WM T€3UCOB) U B HAIJITHO-CUMBOJIMYECKOH popme (B Buae Tabuull, rpaduuecKux CXeM U
JIUarpamm, KapT HOHATUNA — KOHIENTYaIbHBIX TUarpaMm, OOPHBIX KOHCIIEKTOB);

* 3aII0JHATH U JIOTIOJHSATH TaOJIULIbI, CXEMBI, IMarPaMMbl, TEKCTHI.

B xozie n3yuenus Bcex y4eOHBIX MPEIMETOB 00yUaronifecsi IpuoOPETyT OMbIT MPOSKTHON
NEATeTLHOCTH Kak o0co0oi  ¢Gopmbl yuyeOHOW paboThl, CHOCOOCTBYIOIIEH BOCITUTAHUIO
CaMOCTOSITENIbHOCTH, ~MHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHHIO MOTHBAIlUH U
3¢ (PeKTUBHOCTH Yy4eOHOM MJEeATENBPHOCTH,; B XOJI€ peaju3alli HWCXOJIHOTO 3aMbIciia Ha
IPAaKTUYECKOM YpOBHE OBJIAJCIOT YMEHUEM BBIOMpATh aJE€KBaTHbIE CTOSIIEH 3ajaue CpeicTBa,
NPUHUMATh pEIIeHHs, B TOM YHCI€ U B CUTyaluusx HeomnpeaenéHHoctd. OHM mosyyaT
BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAPUAHTOB PELICHUM, K MOUCKY
HECTaH/IapPTHBIX PEIICHUH, TOUCKY U OCYLIECTBICHNIO HanboJsee NpueMIeMOro pereHusl.

[TepedyeHb KITIOUEBBIX MEXIPEAMETHBIX MOHATUH oOmpeaesnsercs B XoJe pa3paboTKu
OCHOBHOM 00pa30BaTENIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus 00pa3oBaTEIbHOU
OpraHM3alMl B 3aBUCUMOCTH OT MAaTEpHUAJIbHO-TEXHMYECKOIO OCHAILEHUS, KaJIpOBOIO
MOTEHIIMaNa, UCIOJIb3YEMBIX METOJI0B pabOThI M 00pPa30BaTEIbHBIX TEXHOJIOTUH.

B cootBerctBun ®I'OC OOO BBIIENAIOTCA TPU TPYIIBI YHUBEPCAIBHBIX YU4EOHBIX IEHCTBMIA:
pEryJaTUBHBIE, TI03HABATEIbHbIE, KOMMYHUKATHUBHBIE.

Perynastusubie YY ]|

1.  YMeHHe caMOCTOSTENHHO OMPENETATh e 00y4YeHUs, CTaBUTh U (OPMYIUPOBATH HOBBIS
3aJaud B ydyeOe M MO3HABATEIbHOHM JAEATENbHOCTH, Pa3BHBAThb MOTHBBI U HHTEPECHl CBOEH
MO3HABATENBHOM JesTeabHOCTH. OOyUaIoMMNiCcs CMOXKET:

o aHAJIM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATh Oyayliie 00pa3oBaTEeNIbHbIE PE3YIbTAThI;
. UICHTU(PHUIIMPOBATH COOCTBEHHBIE MPOOIIEMBI U ONIPEEIATh IIaBHYIO IPOOIIEMY;

. BBIJIBUTaTh BEPCUU pEIIEHUS MpoOsieMbl, (OPMYIHPOBaTh TUIOTE3bl, MPEABOCXMIIATH
KOHEYHBIN pe3yNbTarT;

o CTaBUTh LeJNb JACSITEIbHOCTH HAa OCHOBE OINpEeAENCHHOW MpoOJIeMbl U CYIIECTBYIOIIUX
BO3MO>KHOCTEI;

o dopmynupoBaTh y4yeOHbIE 3aJauyd Kak IIard JOCTHXKEHHMs IIOCTAaBJICHHOM Lienu

ACATCIIBHOCTH,



o 00OCHOBBIBATH IIEJICBHIC OPHEHTUPHI U TIPUOPUTETHI CCHIJIKAMH Ha IICHHOCTH, YKa3bIBas H
00OCHOBBIBas JIOTHYECKYIO TIOCIIEIOBATEIIBHOCTD IIIaroB.

2.  YMeHHE CaMOCTOSITENbHO IUIAHUPOBAaTh MYTH JOCTMOKCHHS IeJieid, B TOM YHCIE
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpaTh Hanboee 3 (HEKTUBHBIE CITOCOOBI PEIICHUS YICOHBIX U
MO3HABATENBHBIX 33/1a4. OOy4JaloUIniics CMOXKET:

o OIIpEIEeTIATh HEOOXOUMbIe ACHCTBHE(s]) B COOTBETCTBUU C Y4eOHOW M INO3HABATEIbHOU
3a7a4ell ¥ COCTABIATh AITOPUTM UX BBIITOJTHEHUS;

. 00OCHOBBIBaTh M OCYIIECTBJIATH BBIOOp Hambonee >PQPEKTHBHBIX CHOCOOOB PEIICHHS
y4eOHBIX U MMO3HABATEIbHBIX 33/1ay;

o OIIPEETATE/HaXOAUTh, B TOM 4YHCJIE€ W3 TPEUIOKEHHBIX BapUAHTOB, YCIOBHS JUIS
BBITOJIHEHUS YUeOHOH 1 TO3HABATEIBHOM 3a/1a4u;

o BBICTPAMBaTh JKM3HEHHBIC IUIAHBI Ha KPaTKOCpPOYHOe Oyaymiee (3asBIIATH IIEICBBIC

OpPHUCHTHPEI, CTAaBUTh aJICKBATHBIC UM 3aJla4d U IIp€ajiaratb HeﬁCTBHH, YKa3bIBas U 000CHOBEIBas
JIOTUYCCKYIO IMMOCJICI0BATCIIbHOCTD H_IaFOB);

o BBIOMPATh U3 MPEJJI0KEHHBIX BAPHAHTOB U CAMOCTOSITENILHO UCKATh CPEACTBA/PECYpChI [UIs
pelLIeHHs 3aJa4n/IOCTHKEHHSI LIeNH;

. COCTaBJIATH IJIaH PEIIEeHUs IPOOJIeMBbI (BBIITOJIHEHUS IIPOEKTA, IPOBEICHUS UCCIIEI0BAHUA);
. OTIpeNeNATh MOTEHIHAIbHBIC 3aTPYIHEHHs MPH pPEIIeHUH Y4eOHOW M TO3HABATEIbHOU
3a/1a4M U HaXOJUTh CPEACTBA IS UX YCTPAHEHUS;

o OIUCBIBATh CBOM OMBIT, OPOPMIISIS €ro AJs Nepeadd IpyruM JIIOJAM B BUJE TEXHOJIOTHH
pelIeHUs IPAKTUYECKUX 3a7a4 ONPEAEIECHHOTrO KJIacca;

. IUTAHUPOBATh U KOPPEKTHPOBATH CBOIO MHAMBHUAYAJIbHYIO 00pa30BaTEIbHYI0 TPAEKTOPHUIO.

3. YMeHHE COOTHOCHTH CBOHM JACWUCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOEH JEATENIbHOCTU B MpPOLECCE IOCTHIKEHUS pPe3ysbTaTa, ONpeleNiTh CHOCOOBI
JeHCTBUI B paMKax MPEeUIOKEHHbBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU AECHCTBUSI B
COOTBETCTBUM C U3MEHSIOIIEHCs cuTyanueil. O0ydaronuiics CMOXKeT:

. ONpeAeNsiTh COBMECTHO C TII€JaroroM U CBEPCTHUKAMU KpPUTEPUM IIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPHU OLIEHKU CBOEH yueOHOM esATeIbHOCTH;

. CUCTEMATHU3UPOBaTh (B TOM 4YMCIE BBIOMPATh MPUOPUTETHBIE) KPUTEPUH IJIAHUPYEMbIX
Pe3yabTaTOB U OLIEHKU CBOEH JESTEIBHOCTH;

o OTOMpaTh MHCTPYMEHTBHI JJIsi OLEHHBAHUSA CBOEH JIEATENIBHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOCH JEATEILHOCTH B PAMKaX MPeI0KEHHBIX YCIOBUH U TpeOOBaHMIA;

. OLICHUBATh CBOIO JI€ATEIbHOCTh, apTyMEHTUPYS NMPUYMUHBI JOCTH)KEHUS WU OTCYTCTBHS
IJIAHUPYEMOTI'O PE3yJIbTaTa;

o HaXOJIUTh JJOCTAaTOYHBIE CPE/ICTBA ISl BHIOJHEHUS YUeOHBIX ACHCTBUI B U3MEHSIOLIEHCA
CUTYallUM W/WIIK PU OTCYTCTBUU TUIAHUPYEMOTO pe3ysIbTaTa;

. paboTasi o0 CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO AESITEIbHOCTh Ha OCHOBE
aHaIM3a M3MEHEHMH CUTyalud i1 TOJy4YeHHUs 3alUIaHUPOBAHHBIX  XapaKTEPUCTHK
POAYKTa/pe3ynbTara;

. YCTaHaBIMBAaTh CBSA3b MEXAYy T[OJIYYEHHBIMH  XapaKTEPUCTUKaMH MPOAyKTa U
XapaKTepUCTHUKAaMU IIpoliecca AEATEIBHOCTHM W 10 3aBEPIICHUM JEATEIbHOCTH IpEAararb
M3MEHEHHE XapaKTEePUCTUK Mpoliecca s MOAyYeHUs YIyUIIeHHbIX XapaKTePUCTUK MPOIYKTa;

. CBEpATh CBOM JIGHCTBHSI C 1I€NbI0 M, NPU HEOOXOIUMOCTH, HCHPABIATH OIINOKH
CaMOCTOATEIIBHO.

4, YMeHHe OIICHWBATh TMPABUIBHOCTh BBIIOJHEHHUS Y4eOHOM 3amauu, COOCTBEHHBIC
BO3MOXHOCTH €€ perieHusi. O0yJaromuiics: CMOXeT:

. OTpeAeNATh KpUTEPUHU MPaBUILHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHUS YUeOHOU 3a1auH;

] aHAJIM3UPOBATh U OOOCHOBHIBATH NMPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAapus AJs
BBITMIOJTHEHUS y4eOHOM 3a/1aui;

o CBOOOJTHO T0JIb30BaThCs BBIPAOOTAaHHBIMU KPUTEPHSIMU OLICHKH M CAMOOLIEHKH, UCXOJIS U3

[eJIi 1 UMCIOIIUXCA CPEACTB, pa3jindas pe3yjibTaT U CITIOCOOBI ILCI‘/’ICTBI/II\/'I;



® OLCHUBAaTb IPOAYKT cBOCH JCATCIIBHOCTH IIO0 3aJaHHBbIM W/UId  CaMOCTOSTEILHO
ONpCACIICHHBIM KPUTCPHUAM B COOTBETCTBUU C LCIIBIO ACATCIbHOCTH,

o 00OCHOBBIBaTh JIOCTHKMMOCTB II€JTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHHUX PECYpPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;
. (UKCUPOBaTh U AHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5.  BrageHue ocHOBaMH CaMOKOHTPOJIS,, CAMOOIICHKH, IPUHSTHS PELICHUI U OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpa B yueOHOU U MO3HABATEIbHOU. OOYJarOIIHIACS CMOXKET:

o HaOJII01aTh U aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U IIO3HABATENBHYIO AEATEIBHOCTD U
JeSITeIbHOCTD IPYTrUX 00y4aromuxcs B MpoIecce B3auMOIIPOBEPKH;

o COOTHOCHUTbH pPE€allbHble U IJIAHUPYEMbIE pe3yJbTaTbl MHAMBUIYaIbHOH 00pa30BaTEsIbHOM
JEATEIIBHOCTH U JE€JIaTh BBIBOJBL;

. NPUHUMATD PELIeHUEe B y4eOHOW CUTYalluy U HECTH 32 HETO OTBETCTBEHHOCTH;

o CaMOCTOSITENILHO ONPEJIENATh IPUUUHBI CBOETO yCIIEXa WM HEYCIIEXa U HAXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTyallUU HEYCIIEXA,

o PETPOCHEKTUBHO OIpPENesATh, Kakhe IeHCTBUSA IO peHIeHUI0 Y4eOHOW 3afaud WM

napamMeTpbl 3TUX JCUCTBUH TPUBEIM K TIOJYYECHHIO HWMEIOIIETOCs TMPOJYyKTa Y4eOHOH
JeSITEIIBHOCTH;

o JNEMOHCTPUPOBATh  MPHUEMbI  PETYJSIIHHA  TICUXO(U3UOIOTHICCKUX/  IMOIMOHATBHBIX
COCTOSIHUH i JOCTHoKeHUS  dddekra  ycrnokoeHuss (yCTpaHEHHS  3MOIMOHAIBLHOU
HANPSDKEHHOCTH), P PeKTa BOCCTAHOBJICHHS (OCIAOJICHUsT MPOSBICHUN yTomileHus), 3ddekra
AKTUBU3AIMH (TIOBBIIICHHS ICUXO(PU3UOIOTHUECKON PEAKTUBHOCTH).

ITo3naBarenbHbIE YY |

6. YMeHue onpenensaTh IOHATHSA, CO3laBaTh OOOOIICHMS, YCTAHABJIWBATh AaHAJOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIFHO BBIOMPATh OCHOBAHHS W KPUTCPUU IS KIIACCHU(PUKAIINH,
YCTAHABJIMBATh  PHUYUHHO-CICICTBCHHBIC CBSI3U, CTPOHMTh JIOTHYECKOE  PACCYXKICHHE,
YMO3aKII04YeHHEe (MHIYKTHBHOE, ISTYKTUBHOE, TI0 aHAJIOTUH) U JeJIaTh BBIBOIbI. OOyJaromuiics
CMOXKET:

o no0UpaTh CJIOBA, COMOAYMHEHHBIE KIIOYEBOMY CJIOBY, ONPEIENSIIONINE €r0 MPU3HAKU U
CBOMCTBA;

o BBICTPAuBaTh JIOTHYECKYIO LIETIOYKY, COCTOSAILYIO U3 KJIFOUEBOTO CJIOBA U CONOJAYMHEHHBIX
€My CJIOB;

o BBIJICJIATH OOIIUI MPU3HAK JBYX WJIM HECKOJIBKUX MPEAMETOB WU SIBIEHUIN U OOBACHATH UX
CXOJCTBO;

o 00BeAMHATH MPEIMETHI U SIBJICHUSI B TPYMIIbI IO ONpPEAEICHHBIM IPU3HAKaM, CpPaBHUBATh,
KJIacCCU(UIUPOBATh U 0000111aTh (HaKThI U SIBICHUS;

o BBIJICJIATH SIBJIEHUE U3 OOLIETo psijia APYruX SBJICHUH;

o OTpesieNATh 00CTOATENbCTBA, KOTOPBIE MPEIIIECTBOBAIN BO3HUKHOBEHHUIO CBSI3U MEXITY

SABJICHUAMMA, U3 OTHUX 00CTOSITEILCTB BBIACIIATE OIPCACIAOIINC, CIIOCOOHBIC OBITh HpH‘-IPIHOfI
JaHHOT'O SIBJICHUSA, BBIABJIATE HIPUYUHBI U CIICACTBUA SIBJ'IGHI/II\/II;

o CTPOUTH PACCYXAECHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUAM M OT YaCTHBIX
SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

o CTPOUTH pacCyKJIeHUE HAa OCHOBE CPaBHEHUS IMPEIMETOB U SBJIECHUH, BBIJIEISS IPU 3TOM
o0I111e NpU3HaKY;

o U3JIaraTh MOJy4YEeHHYIO HHPOPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1aui;
o CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(OPMAIINIO, HYKAAIOIIYIOCS B MPOBEPKE, Mpearats 1
MPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU MHPOPMAIIIH;

. BepOaIN30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HET0 HICTOUHUKOM;

. OOBSICHATH SIBJICHUS, IPOLIECCHI, CBSI3U U OTHOILIECHHUS, BBISBIIsIEMbIE B X0/1€ TIO3HABATEIbHOM

U UCCIENOBATENBCKON JESITeNbHOCTH (NMPUBOJIUTH OOBSCHEHHWE C U3MEHEHHEM (HOpMBI
MIPEACTABICHUS; OOBACHSTH, IETATU3UPYSI HIIH 0000111as1; OOBSICHATH C 3aJJaHHON TOYKU 3PEHHUS ),
o BBISIBJISITh M HA3bIBATh MPUYMHBI COOBITHSI, SIBICHHS, B TOM YHCJIE BO3MOXKHBIE / Hanbomee



BCPOATHBIC MPHUYUHBI, BO3MOXHBIC IIOCJICICTBUA SaﬂaHHOfI IIPUYKUHBI, CaMOCTOATCIIEHO
OCYHICCTBJIAA HpH‘IHHHO-CHGI{CTBGHHBIfI aHaJlIn3;

o JieNiaTh BBIBOJ] Ha OCHOBE KPHUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHs, TMOIATBEPKIAThH
BBIBOJI COOCTBEHHOH apTyMEHTAIMel WM CAMOCTOSTEIILHO OTYYCHHBIMHU JTaHHBIMH.

7. VYmMmenne COo3aaBaTb, IPUMCHATL U HpeO6pa3OBBIBaTB 3HAaKU U CMMBOJIbI, MOACIN U CXCMBI
JUTSL peUICHUsT y4eOHBIX M TO3HABATENBHBIX 3a/1a4. OOyJatonIHiicss CMOXKET:

. 0003Ha4YaTh CHMBOJIOM U 3HAKOM TPEAMET U/WJTH SIBIICHUE;

o OMPCACIIATD JIOTUICCKHUEC CBA3U MCKAY MPCAMETAMU I/I/I/IHI/I SABJICHUSIMU, 0603Ha‘IaTb JAaHHBIC
JIOTHYECKHUE CBS3H C TIOMOIIbIO 3HAKOB B CXEME;

o CO3/1aBaTh aOCTPAKTHBIN MM peasbHBINA 00pa3 mpeaMeTa 1/UiTH SIBIICHHS,

o CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBUM 33JIa4¥ W/UITU CII0co0a ee peIIeHHUS;

° cO31aBaThb Bep6aﬂBHBIe, BCIICCTBCHHBIC U I/IH(l)OpMaI_II/IOHHBIC MOACJIN C BBIACIICHUEM

CYIIIECTBEHHBIX XapaKTePUCTUK OOBEKTa I ONPEACICHUS CIoco0a pelieHus 3aaadd B
COOTBETCTBUU C CUTYaIIHEH;

o peoOpa30BhIBATh MOJICIH C IENIbIO BBISBICHHS OOIINX 3aKOHOB, ONMPEACISIONINX JaHHYIO
MPEAMETHYIO 00J1acTh;

o NIEPEBOJIUTH CIIOXKHYIO 10 COCTaBY (MHOTOACIIEKTHYIO ) HH(POPMALIUIO U3 rPpadudecKoro Uiiu
(dopMaTM30BaHHOTO (CUMBOJIBHOTO) MTPECTABICHHS B TEKCTOBOE, U HA000POT;

o CTPOUTHL CXEMY, AJIIT'OPHUTM I[efICTBHFI, HCIIPAaBJIATL WM BOCCTAHABJIMBATDH HEU3BECTHBIN
paHee aaropuT™M Ha OCHOBE HMMEIONIErocs 3HaHHMS 00 00BEKTe, K KOTOPOMY IMPHUMEHSIETCS
ITOPUTM;

o CTPOHTH J0KA3aTEIILCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHBHOTO;

o AHATM3UPOBATE/PEPIIEKCHPOBATh OMBIT Pa3padOTKH W peaTH3aliH y4eOHOTO TPOEKTa,
UCCIIeIOBaHMs (TEOPETUYECKOTO, IMIIMPHUYECKOr0) HA OCHOBE MPEIJIOKCHHON MpoOIeMHON
CUTYaIlH, TIOCTABJICHHON IIeJIA W/WJIH 3aJIaHHBIX KPUTEPUEB OIICHKH MTPOYKTa/pe3ybTara.

8.  CwpiciioBoe ureHre. OOy4JaronHiics CMOXKET:

. HaXOJUTb B TEKCTe TpeOyeMyro HHQOpMalHio (B COOTBETCTBHM C LEISIMH CBOEH
JESITENIbHOCTH);

o OpUEHTUPOBATbCA B COJNEPKAHWU TEKCTa, IIOHMMATh LEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

o YCTaHaBIIMBATh B3aMMOCBSA3b OIMCAHHBIX B TEKCTE COOBITHI, SIBIIEHUH, TPOLIECCOB;

o PEe3IOMHUPOBATh TJIaBHYIO UJICI0 TEKCTA;

o peoOpa3oBbIBaTh TEKCT, «IIEPEBOJS» €ro B JIPYI'yI0 MOAAIBHOCTb, MHTEPIPETUPOBATH
TEKCT (XYIOXKECTBEHHBIH M  HEXYJO0KECTBEHHbII — y4eOHbI, Hay4YHO-TIOMYJISIPHBIM,
uH(pOpMaIMOHHBIH, TeKcT non-fiction);

o KPUTHYECKH OLICHUBATh COiepkKaHue U (opMy TEKCTa.

9.  ®opmupoBaHME U pa3BUTHE 3KOJOTMYECKOIO MBIIUICHHS, YMEHUE NPUMEHSTh €ro B
M03HABATEJIbHON, KOMMYHUKAaTUBHOMN, COITMAJIBHOM MPaKTHKE U MpodeCcCHOHATbHON OPUEHTALINN.
OO0yyJaromuiicss CMOKeT:

o OTIpeIeNIATh CBOE OTHOLIEHHE K MPUPOJHON CPEIE;

. AQHAIN3UPOBATh BIUSHUE OHKOJIOIMUYECKHUX (DAKTOPOB Ha Cpeay OOUTaHMS KHUBBIX
OpTaHU3MOB;

. MPOBOJIUTH MMPUUMHHBIA U BEPOSTHOCTHBIM aHAIN3 SKOJIOTUYECKUX CUTYAIUH;

. MIPOTHO3MPOBATh M3MEHEHHS CUTYAIIHH MPU CMEHE JIEHCTBUS OJTHOTO (paKkTopa Ha JIeHCTBUE
apyroro ¢akropa;

o pacpoCTpaHATh 3KOJOTUYCCKUEC 3HAHUA U YIaCTBOBATh B MPAKTUYCCKUX ACJIaX I10 3alIHUTC
OKpYKarloIleu cpeibl;

. BBIPA)KAaTh CBOE€ OTHONIEHHUE K MPHUPOJIE YEPE3 PUCYHKHU, COUMHEHHUS], MOJEIH, IPOEKTHbIE
paboTHI.

10. Pa3zButne MOTHBALMM K OBJAJEHUIO KYJIbTYpPOH aKTUBHOIO MCIOJIb30BaHMUS CIOBaped M
JIPYTUX MOUCKOBBIX cucTeM. OOyUaronuiicss CMOXKET:



® OMpCacIIATh HGO6XOI[I/IMBIC KJIIFOYCBEIC ITOMCKOBEBIC CJIOBA U 3AITPOCHI;

o OCYIIECTBIISITH B3aUMOJCHCTBHE C JIEKTPOHHBIMU MOMCKOBBIMH CHUCTEMaMHU, CJIOBApSMU;

o (bopMUPOBATH MHOKECTBEHHYIO BEIOOPKY U3 TOMCKOBBIX UCTOYHUKOB JIJIs1 0O BEKTUBHU3AINH
pe3yJbTaTOB IOUCKA;

. COOTHOCHUTbD MOJIYYEHHBIC PE3YJIbTaThl IOMCKA CO CBOEH JESATEIHHOCTHIO.

KommynukaruBubie YY /|

11. VYMeHue opraHu3oBbIBaTh Y4YeOHOE COTPYIHHUYECTBO U COBMECTHYIO JESTEIBHOCTb C
YUUTENEM U CBEPCTHUKAMU; PabOTaTh MHIUBUAYAJIBHO U B IPYIIIE: HAXOIUTH 00Iee pelieHue U
paspemats KOH(QJIUKTHI HA OCHOBE COTJIACOBAHUS TO3ULMI U yueTa HHTEPECcOB; (hOpMyITUpPOBATh,
apryMeHTHpOBATh U OTCTauBaTh cBOe MHeHHE. OOyUaronMics CMOXKET:

- OINPEAEIIATh BOZMOXKHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

— UIpaTh OIPEAEICHHYIO POJIb B COBMECTHOM EATENBHOCTH;

— IPUHUMATD MO3ULUI0 COOECETHUKA, TOHUMAs NMO3UIHI0 APYroro, pasjinyaTb B €ro pedu:
MHEHHE (TOUKY 3pEHUs), JOKA3aTEIbCTBO (ApryMEHTHI), ()aKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

- OlpeneNniaTh CBOM JEHCTBUS M JEHCTBHMS MapTHEpa, KOTOpPblE CHOCOOCTBOBAIM WM
IIPEMSATCTBOBAIN NIPOLYKTUBHOM KOMMYHHKAIIUH;

— CTPOUTH TIO3UTUBHBIC OTHOLICHHUS B TIpOIIecCe YIeOHOH 1 MO3HABATEIBHOM NesTEILHOCTH;
— KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOUKY 3pEHUS, B JUCKYCCUU YMETb
BBIJIBUI'aTh KOHTPAapryMeHTHl, Mepedpa3supoBaTh CBOIO MbICIb (BIaJ€HHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABATh
OLIMOOYHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

— npejyiarath albTepPHATHBHOE PEIIeHNE B KOH(INKTHOW CUTYAIUH;

— BBIJIETIATH OOIILYIO TOUKY 3pEHUSI B TUCKYCCHH;

—  JIOroBapuBaThCs O MPaBUIIaX U BOIIPOCAX AJIsi 0OCYX AEHUS B COOTBETCTBUHU C IIOCTABICHHON
nepen rpyImnon 3agadei;

- OpPraHM30BBIBaTh yueOHOE B3aMMOJIEHCTBHE B rpymne (OmpeaeisaTh oO0Iue LeiH,
pacrpenensaTh poJiu, 10rOBapUBaThCs APYT C APYTOM U T. 11.);

—  yCTpaHATh B paMKax Juajora paspblBBl B KOMMYHHKAIMH, OOYCJIOBJIEHHBIE
HENOHMMAaHUEM/HENIPUATHEM CO CTOpPOHBI coOecelHHKa 3a1aud, (OPMbI WU COAECpPNKAHUS
JaJora.

12. VYMmeHHWe OCO3HaHHO WCIOJB30BATh pEUYEBHIE CPEACTBA B COOTBETCTBHHM C 3agadeit
KOMMYHHKAIMM JJIs1 BBIPAXKEHUs CBOUX YYBCTB, MbICIEH U MOTpeOHOCTEN /IS MIaHUPOBAHUS U
peryJisiluA CBOEH IEATEIbHOCTH; BJIAJICHUE YCTHOM M NMHCBMEHHOM pEeYbl), MOHOJIOIMYECKOMN
KOHTEKCTHOW peubto. O0ydaroLuiics CMOXKET:

. OTIpEAENATh 33jauy KOMMYHHUKAIIMM U B COOTBETCTBUU C HEW OTOMpPATh peueBble CPE/ICTBA;

. OTOMpaTh M HCIIOJIb30BaTh pEUEBbIE CPEACTBAa B IMPOLIECCEe KOMMYHHUKAIMM C JAPYTHMMHU
JIOIBMU (JTMAJIOT B Mape, B MaJlol TPyIIe U T. 11.);

. NPEJCTaBIsATh B YCTHOW WJIM NHCbMEHHON (opMe pa3BepHYTHIN IJIaH COOCTBEHHOM
JIeATEIbHOCTH;

. cO0JTII0/IaTh HOPMBI ITYOJTMYHOM peyH, periaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUU
C KOMMYHUKAaTUBHOM 3a7a4eH;

. BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHME (CY)KJIEHHE) M 3alpalliBaTh MHEHHE MapTHEpPa B
paMKax quanora;

. IPUHUMATD PELICHHUE B XOJI€ IMAJIOTa U COTIacOBBIBATh €0 C COOECETHUKOM;

. CO3/1aBaTh NMMCbMEHHBIE «KIIMIIUPOBAHHBIE» U OPUTMHAIIBHBIE TEKCTHI C UCIOJIB30BAaHUEM
HEOOXOIUMBIX PEUYEBBIX CPECTB;

. UCIIOJIb30BaTh BepOanbHble CpeAcTBa (CPEICTBAa JIOTMYECKON CBSI3M) Ui BBLACICHUA
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

o HCII0JIb30BaTh HeBepOaIbHbIE cpencraa VI HarJIsIIHbIE MaTepuasl,

MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;



o JIeNIaTh OLICHOYHBIN BBIBOJ O JOCTM)KEHHUU LENH KOMMYHHMKAIIMH HETIOCPEICTBEHHO MOCIe
3aBepIICHHUsS] KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBBIBAThH €TO.

13. ®opmupoBaHUe U Pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIB30BAHUS HH()OPMAIIHOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (nanee — MKT). OOyuaromuiicss CMOXKeT:

o IeJICHANPABICHHO UCKATh U MCIIOJIb30BaTh HH(POPMALIMOHHBIE PECYPCHI, HEOOXOJMBbIE IS
peleHns yueOHbIX U MPaKTHUECKUX 3a7au ¢ nmomoiibio cpeacts UKT;
o BbIOMPATh, CTPOUTH U MCII0JIb30BaTh a/IEKBaTHYIO MH(POPMALIMOHHYIO MOJEIb Ul Iepelaun

CBOUX MEBICIIEH cpeacTBaMu €CTECTBEHHBIX U (bopMaJ'IBHBIX SA3BIKOB B COOTBETCTBUH C YCIIOBUAMUA
KOMMYHUKAIIUH,

° BBIJICNIATh MH(POPMAIIMOHHBIN AaCMEeKT 3aJa4d, OIEPUPOBaTh JaHHBIMH, HCIIOJIH30BATh
MO/IeJIb PEIICHUS 3a/1auH;
° WCIIOJIB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH (BKJIOYAas BBIOOpP aJeKBaTHBIX 3ajade

UHCTPYMEHTAJbHBIX ~ MPOIPaMMHO-ANNapaTHbIX CPEACTB M  CEPBHCOB) Uil pPELICHUs
I/IH(I)OpMaLII/IOHHBIX U KOMMYHHUKAIITMOHHBIX y‘-Ie6HBIX 3ada4d, B TOM YHCJIC: BBIYHCIICHHUC,
HalMcaHue M1MceM, COYMHEHUH, J0KIIa10B, pedepaToB, CO3JaHUE IPE3EHTAMN U JIp.;

° UCTIOJIB30BaTh HH(OPMAIHIO C YYETOM STHYECKUX U PABOBBIX HOPM;

. co31aBaTh NHGOPMAITMOHHBIE PECYPCHI PA3HOTO TUTIA U JUISl PA3HBIX ayIUTOPUIA, COOITIOIATh
MH(POPMALMOHHYIO TUTUEHY U MpaBwiia HHYOPMAIMOHHON 0€30MacHOCTH.

MertanpeameTHble pe3ynbTaThl JOIKHBI OTPAXKATh:

1)  Jlnst royxux, ciaboCTbIIIAIINX, TTO3HOOTTIOXIINX 00yYaroIUuXCs:

BJIaJICHHE HABBIKAMM OIIPEJCJICHUs] U UCIPABICHUS CHelM(PUUECKHX OIMOOK B MMCbMEHHOU U
YCTHOU peuu;

2) s OOydarmLMXCs C PAaCCTPOMCTBAMH ayTHCTHYECKOrO CIEKTpa: (OPMUpPOBaHHE
CIOCOOHOCTH TIJIAHUPOBAaTh, KOHTPOJIUPOBATh U OIEHWBATh COOCTBEHHBIC YUCOHBIC NEUCTBUS B
COOTBETCTBUM C IOCTABJICHHOHN 3aJauell U YCIOBUSAMH €€ peaju3alMy IpU CONPOBOXKJIAIOIIEH
MOMOIIIU MEJarOTHYECKOr0 pabOTHHUKA M OPTaHU3YIOIIEH TTOMOIIU ThIOTOPA;

dbopMHpoBaHUE YMEHUS OIpeesaTh Hanboee 3ppeKTUBHbIE CIIOCOObI JOCTUKEHUS pe3yibTaTa
NP COTMPOBOXK/IAIOMICH IMOMOIIM IEJarorHIecKoro padOTHUKAa M OPTraHU3YIOUIEH MOMOIIN
TBIOTOPA;

(dbopMUpOBaHHE YMEHHS BBINOJHATH JACUCTBUS IO 33JaHHOMY QITOPUTMYy WU 00paslly HpH
COITPOBO’KAOIEH MTOMOIIH MEAArOrMuecKoro pabOTHUKA U OPTaHU3YIOLIEH TOMOIIH ThIOTOPA;
dbopMHUpOBaHKE YMEHHS OIIEHUBATH PE3YJbTAT CBOCH JAEATEIHHOCTH B COOTBETCTBUH C 33JIaHHBIMU
ATaJIOHAMH MIPH OPTaHU3YIOIIEH TOMOIIH ThIOTOPA;

(dbopMupOBaHUE YMEHHS a/IEKBATHO pearupoBarh B CTAHJAPTHON CUTYaIlMH Ha yCIeX U HeyJauy,
KOHCTPYKTUBHO JIeHiCTBOBaTh AK€ B CHUTYaIlUsX HEycllexa IpH OpraHu3ymoollell HoMouu
THIOTOPA;

pasBUTHE CIIOCOOHOCTH CAMOCTOSITEIBHO OOPATUTHCS K MEJaroru4eckoMy pabOTHHUKY B Cilydae
JIMYHBIX 3aTPYJHEHUI B pEIIEHUH KaKoro-ambo BOnpoca;

dopMHpOBaHHE YMEHHS AaKTMBHOI'O HCIOJb30BAHUS 3HAKOBO-CUMBOJIMYECKMX CPEICTB IS
npeacTaBieHus nHopmauu 00 u3ydaeMbIXx 00bEKTaxX M MPOIECCaX, Pa3IMUHbIX CXEM pPEeIIeHUs
y4eOHBIX U MPaKTHUECKUX 3aJ[ay MPU OpraHU3YIOIel MOMOIIM MeJarora-fcuxosora u TbloTopa;
pa3BUTHE CITOCOOHOCTH CaMOCTOSITEIEHO JIEHCTBOBATh B COOTBETCTBUU C 33/IaHHBIMHU ATAJIOHAMHU
Opd TMOMCKe MHPOPMALUMU B  PaA3IMYHBIX HCTOYHMKAX, KPUTHYECKU OICHHBATh U
MHTEPIPETUPOBATH MMOTYYaeMYyI0 HH(OPMALIMIO U3 PAa3TUYHBIX HCTOYHUKOBY.

IIpeaMeTHbIe pe3yibTaThl:
7 knace
OcBoeHMe OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl HAIPaBJIeHO Ha:
DJIeMeHTBI TEOPHMH MHOKECTB 1 MATEeMATHY€eCKOH JIOTUKH
o qDOpMHpOBaHI/Ie HpeHCTaBHeHI/Iﬁ O MaTeMaTUKE KaK O METOAC ITO3HAHUA )ICP'ICTBI/ITeJIBHOCTH,
IMMO3BOJIAIOIIEM OIMUCBIBATE U U3YyYaTh PCAIbHBIC IIPOUCCCHI U SABJICHUA:
- OCO3HaHUE POJIU MaTEMaTUKU B pa3Butuu Poccuu u mupa;



—  BO3MOXHOCTb IPHBECTH IPUMEPbl N3 OTEYECTBEHHOM M BCEMHUPHOH HCTOpHH
MaTeMaTHYeCKUX OTKPBITUH U UX aBTOPOB.
o PazButue ymenmii paborate ¢ y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIM3HPOBATH,
U3BJICKaTh HEOOXOAMMYIO HMH(OpMAIMIO), TOYHO W TPAMOTHO BBIPAXKaThb CBOM MBICIH C
IPUMEHEHHEM MaTeMAaTUYECKOH TEPMUHOJOIMM M CHUMBOJMKH, MPOBOJUTH KIACCU(PHUKALMHU,
JOTHYecKre 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTUYECKIX YTBEPKIACHUI:
OlepupoBaHue Ha 0a30BOM YypOBHE IOHATHUAMHU: MHOYKECTBO, 3JIEMEHT MHOXECTBA,
HOJIMHOECTBO, IPUHAICKHOCTD;
3aJjaHie MHOXECTB MEPEYHCICHUEM HX DJIEMEHTOB;
HaXOXXJCHHUE IepecedeHus, 00bEeUHEHUS, TIOJIMHOXKECTBO B IPOCTEUIINX CUTYaLUAX;
pelLlIeHHE CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha BCe apu(METHUECKUE NeHCTBHUS;
IPUMEHEHHE CIIoco0a MOUCKA PELIeHNUs 33/1a4K, B KOTOPOM PacCyKIEHUE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WIN OT TPEOOBaHMS K YCIOBHIO;
COCTaBJICHHE TIUIaHA PELICHUs 3a/aud, BBIICICHUE OTAlOB €€ pEIICHUs, HHTEpIpeTanus
BBIYUCIIUTENFHBIX PE3YIbTATOB B 3a/1a4€, HCCIIEOBAHNE TIOYIEHHOTO PEIICHHUS 3a/1a4H;
HaXOXKJCHUE TPOLIEHTa OT 4YHCJa, YUCIa MO MPOLEHTY OT HEero, HaXOXKJIEHHUs HPOLIEHTHOTO
OTHOILEHMSI JIBYX YMCEJ, HaXOXKJICHUs MPOLEHTHOr0 CHUKEHUS WM MPOLEHTHOTO MOBBIIICHUS
BEJIMYMHBI;
pelLIeHHE JTOTMYECKHX 3a/1a4.
o OnepupoBanue Ha 6a30BOM YPOBHE MOHATUSAMU: ONIPEAETICHHE.
o [TpuBOANTE IPUMEPHI U KOHTPIIPUMEPHI IS TIOATBEPKIACHUS CBOUX BBICKA3bIBAHUH.
B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH JPYTUX NPeAMETOB:

UCIOJIb30BaHUE IPahUuecKOro NpeacTaBIeHUs] MHOKECTB JIJIs1 OIIMCAHUS PEAJIbHBIX IPOLIECCOB U
SIBJICHUH, IIPU pEIIEHUH 33]a4 APYTrUX y4eOHBIX MPEIMETOB.
Yucaa
o PazButue mnpeacraBieHUH O YHUCIE W YMCIOBBIX CHUCTEMax OT HATypalbHBIX [0
pallMOHATIBHBIX YHWCEN; OBJIAJCHHE HAaBbIKAMHM YCTHBIX, NHUCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYUCIICHU
ONEpPUPOBAHUE TOHATUSAMHU: HATypaJlbHOE YHUCIO, IEJI0€ YHCIO0, OOBIKHOBEHHAas JIpoOb,
JecATUYHas ApoOb, CMEIIaHHOE YHCII0, pallMOHAIbHOE YHCIIO;
WCTIOJIb30BAaHNUE CBOWMCTB YHCENl M 3aKOHOB apHU(PMETHUYECKHX OIlEpaluid C YHUCIAMHU IIPH
BBINTOJIHEHUH BBIYUCIICHHIA;
UCIOJIb30BaHUE MPU3HAKOB IEIMMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUH BBIYMCICHUN U pellICHUN
3a1ad;
BBINOJIHEHNE OKPYTJICHUS YHCENl B COOTBETCTBUU C IIPAaBUIIAMU;
CpaBHEHHE YHCe.

B noBceaHeBHOI :KM3HM M IPU U3YYeHHH JPYIUX NPeAMETOB:

o OLICHUBAHHE PE3YNIbTATOB BBIUMCICHUM IIPU PEIIEHUN IPAKTUYECKUX 3a]1a4;
. BBIIIOJIHEHHE CPABHEHMSI UNCET B PEAIBHBIX CUTYALIHSIX;
o COCTABJICHUE YMCIIOBBIX BBIPAKEHUW IIPU PENICHUH MPAKTUYECKUX 3a4a4 U 3a7a4 U3 IpYrux

y4eOHBIX IPEIMETOB.

ToxnecTBeHHBIEC IPe0OPa30BAHUA

OBnaseHre CHMBOJIBHBIM S3BIKOM anreOpbl, MpHUEMaMH BBINOJIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHuil BEIpaKEHUI, UCCIIEJ0BATh MOCTPOSHHBIE MOJIENTU C UCTIOIb30BAHUEM arrapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTar:

BBITIOJIHEHHE HECJIOKHbIE NMPeoOpa3oBaHus Ul BBHIYMCICHUS 3HAUEHUH YMCIIOBBIX BBIPAKEHHIA,
COJIEp KAIIMX CTENIEHH C HaTypalbHbBIM [TOKa3aTeleM;

UCITOJIb30BaHUE (OPMYJI COKpAIIEHHOTO0 YMHOXKEHHUS (KBaapaT CyMMBI, KBaJIpaT pPa3HOCTH,
pPa3HOCTb KBaJAPATOB) Ul YIPOIIEHUS BEIUNCICHUM 3HAUEHUI BBIPAXKEHUI;

BBITNIOJTHEHHE HECIIOKHBIX MpeoOpa30BaHMil LEIbIX BBIPAKEHUIN; PACKPBITHE CKOOOK, TPUBHUIECHUE
NOJOOHBIX CaraéMbIX, UCIOJIb30BaHUE (POPMYIT COKPAILIEHHOTO YMHOXKEHHUSI.



B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeAMETOB:
MMOHUMAaHHKE CMBICJIA 3aITUCH YKCJIa B CTaHIAPTHOM BU/IE;
orepupoBaHre Ha 0a30BOM YPOBHE MOHITHEM «CTAHJIAPTHAS 3AIHCh YUCIIAY.
YpaBHeHus
OBnageHue MNpueMaMy pEUIeHUsl YpaBHEHUM, CUCTEM YpaBHEHWH; yMEHHUS MOJEIUPOBATH
peallbHbIC CUTYAIlUH Ha SI3BIKE allreOphl, UCCIIEI0BATh MOCTPOSHHBIC MOCIN C HCIIOJIb30BAHHEM
anmnapara anreOpbl, HHTEPIPETUPOBATH MMOJTYYECHHBII pe3ysbTar:
orepupoBaHre Ha 0A30BOM YPOBHE MOHSATHUSMU: PABEHCTBO, YHCIOBOE PAaBEHCTBO, ypaBHEHUE,
KOpPEHb YPAaBHEHUS, PEIICHUE YPAaBHEHUS;
PELIEHUE CUCTEM HECIIOKHBIX JUHEHHBIX YPAaBHEHUN;
MIPOBEPSITh, SIBISETCS JIM JAHHOE YUCIIO PELICHUEM YPaBHEHHUSI.

B noBceHeBHOI KU3HU U IPH U3YyYEHHUU JAPYTUX NPeIMETOB:
. COCTABJICHUE W PEUICHUE JMHEHHBIX YPaBHEHUM NPHU PELICHWU 3a7ad, BO3HUKAIOLIUX B
JIPYTUX y4eOHBIX NMpeAMETax.
DOyHKIUHA

OBJI&I[GHI/IG CHCTEMOM (bYHKIII/IOHaJH)HI)IX HOH?ITI/Iﬁ, PasBUTHC YMCHHA  HUCIIOJb30BATh
q)YHKI_II/IOHaJ'ILHO'rpa(bI/I‘ICCKI/Ie NpCACTAaBJICHHA IJIA PCHICHHUA Pa3/IMYHbIX MAaTCMATHUYCCKUX
3aa4, AJid OIMUMCAaHUA U aHAJIM3a PCaJIbHBIX 3aBUCHUMOCTCIHi:

o HaxXO0XJICHUC 3HAYCHHI Q)YHKHI/II/I 110 3aIaHHOMY 3HAYCHUIO ApTryMCHTA,

o HaXO)K,I[eHI/Iﬁ 3HAYCHUM aprymMeHTa 110 3aJaHHOMY 3HAYCHHIO (1)YHKI_II/II/I B HCCJIOXHBIX
CUTYyalUsIX;

L4 OMpCaACIICHUC ITOJIOKCHUA TOYKH 110 eé KOoOpJAuHaTaM, KOOpAUHATBI TOYKH 110 €€ MOJI0KECHUIO

Ha KOOPJMHATHOM MJIOCKOCTH;
® CTPOUTH HA KOOPAMHATHOM MIIOCKOCTU T€OMETPUUECKHE N300paKeHHUsSI MHOXKECTB, 3aJJaHHBIX

anreOpanyecky;
o HaXOXXJCHHE TI0 TpaduKy 00IaCTH ONpPEAETICHHS, MHOXXECTBO 3HAYCHUH, HYJIN (QYHKIINH,
o HanOoJIpIIIee M HAMMEHbIIIee 3HaYCHUsT (YHKIINN;
. noctpoeHue rpapuka GyHKuui (JIMHEHHOW, KBaIpaTUYHOM, );
o ornpenenenue rpaduka no rpadguyuecku 3a1aHHON QYHKIUHU (TUHEHHOU, KBaApaTUYHOMH,);
. orpenieNieHne NPUOMKEHHBIX 3HAUYEHUH KOOpAMHAT, TOUYKHU IepecedyeHus: TIpadukoB
byHKLIU.

B noBceiHeBHO KU3HM M TIPM U3YYEHHH APYTUX NMPeJIMeTOB:

UCIMOJIb30BaTh IpaUKU peaIbHBIX MPOLIECCOB M 3aBUCUMOCTEH Ui ONpeleNeHHs] UX CBOWCTB
(HanOospLIME U HAUMEHBIIINE 3HAUEHUS);

MCIIOJIb30BaHUE CBOMCTB JIMHEHHON (YHKIMH, rpapUK MpU PEIICHUH 33/1a4 U3 APYTUX yU4eOHBIX
IPEMETOB. CraTucruka
U TEOPHUs BePOATHOCTEH

OBnazneHre MpoOCTEHIIMMU CIIOCOOAMHM MPEJCTABICHUS U aHalW3a CTATUCTUYECKUX JIaHHBIX;
(dopMHpOBaHUE MPEICTABICHUNA O CTATHUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHUpPE U O
pa3MuYHBIX crmoco0ax MX H3Y4YeHMs; pPa3BUTHE yMEHUH H3BJIeKaTb UHGOpMaIUIo,
IpeJCTaBICHHYIO B TA0/INIAX, HA TUarpaMMax, rpadukax, onuceIBaTh U aHATU3UPOBATH MACCUBBI
YHUCIJIOBBIX JAHHBIX C TOMOIIbIO MOJXOASIINX CTATUCTUUECKUX XapaKTePUCTHUK:

L4 (I)OpMI/IpOBaHI/IC MMPEACTaBJIICHUA O CTATUCTHUYCCKUX XAPAKTCPUCTUKAX

L4 pemiCHuC HpOCTCﬁMHX KOM6HHaTOpHLIX 3aJa4,

L4 OonpeaAcICHNE OCHOBHBIX CTATUCTUYCCKUX XAPAKTCPHUCTUK YHUCIIOBBIX Ha60p013;

L4 YMCHUE CpaBHHUBATb OCHOBHBIC CTATUCTUYCCKUC XaPAKTCPUCTHUKHU, ITOJTYUCHHBIC B IIPOLICCCC
PEIICHUA NPUKIIAJHOU 3a1a4r, U3YUCHUS PCAJIbHOIO SABJICHUS.

L4 pemicHuc HpOCTCﬁLHHX KOM6I/IH8.TOpHLIX 3aga4 MCETOJ0M mpsaMoro )51

OpraHU30BaHHOTO Nepedopa;
® TIPEJCTABJIATH JaHHBIE B BUJE TaONIUIl, AMArpaMM, rpauKoB;



e yuTaTh MHGOPMAIINIO, TPEICTABICHHYIO B BUIC TaOIUIIbI, THAarpaMMBbl, Tpaduka;

B noBceiHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

® OIICHMBATH KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOIOM Tiepedopa;

® CpaBHUBATb OCHOBHBIC CTATUCTHUYCCKHUC XAPAKTCPUCTHUKH, IOJIYUYCHHBIC B IIPOLCCCC
pelicHusd HpHKHaHHOﬁ 3aaa4u, U3y4CHUA pCAJIbHOTO SABJICHUS.
TexcToBbIE 3a1a4H

o Perenrie HeCIOXKHBIX CIO’KETHBIX 3a7]a4 Pa3HbIX TUIIOB Ha Bce apudMeTndecKue eHCTBUS;
o MIOCTPOCHUE MOJIENU YCIIOBHS 3aJaui (B BUI€ TaOJIUIIbI, CXEMBI, PUCYHKA HJIM YpaBHEHU),
B KOTOPOM JIaHbl 3HAYCHHS ABYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMYMH, C IIEJIbIO TOMCKA PEIICHUS
3a]a4u;

o OCYIIECTBJIEHHE CIIOCOOOB MOKMCKA PEIICHHS 33Ja4l, B KOTOPOM PACCYKIEHUE CTPOUTCS OT
yCIIOBHA K TPeOOBAHUIO MIIM OT TPEOOBaHMS K YCIOBHIO;
o COCTaBJICHHUE IUIaHA PELICHHUS 3a/1a49H;
o BBIJICJICHUE JTAINOB PELICHNUS 3a/1a4H;
o UHTEPIIPETHPOBAHIE BBIYUCIUTEIBHBIX PE3yIbTaTOB B 3a/1aue, CCIIeIOBAHUE MOTYIECHHBIX
pelIeHue 3a1a4m;
o 3HAHUE PA3TUYNN CKOPOCTEH 0OBEKTA B CTOSUYCH BOJIE, TPOTUB TEUECHUS U 110 TEYCHUIO PEKH;
o peleHne 3aa4d Ha HaX0XK/ICHUE YaCcTH YUCIIa U YUCIIa [0 €ro YacTH;
o pelIeHue 3a1a4 pa3sHbIX TUIOB (Ha paboTy, Ha MOKYIKH, Ha JABHKECHHUE), CBA3BIBAIOLINX TPH
BEJINYMHBI, BBIJICIISATH 9TH BEIMYMHBI U OTHOIICHHS MEXIY HUMH;
o HAXOXKJCHWE TPOICHTA OT YMCIIA, YUCJIO 10 MPOIEHTY OT HEro, HaXOIHWTh MPOICHTHOE
CHIDKEHHE WM MIPOIICHTHOE TIOBBIIICHHE BETMYMHBI;
o pelIeHre HECTIOKHBIX JIOTHYECKUX 3314 METOIOM PACCYKICHUH.

B noBce1HeBHOI KU3HHU M MIPH U3yYEeHHUH APYTUX MPeIMeTOB:
o BBIJIBUKCHUE TUTIOTE3I O BO3MOYKHBIX MPEICTbHBIX 3HAUEHHUSIX HCKOMBIX B 33/1a4€ BETMYHH

(enatb NPUKUIKY).
HcTopust MaTeMaTHKHU

L] OHI/IC&HI/IG OTACIIBHBIX BBIJAKOIIIUXCS pGSYJ'II)TaTOB, HOJ'Iy‘IGHHBIX B X0oIC paSBI/ITI/ISI
MAaTCMAaTUKHN KAaK HaYKI/I;

° 3HAaHHUE NIPUMEPOB MATEMATUYECKUX OTKPBITUM M UX aBTOPOB, B CBSI3H C OTEYECTBEHHON U
BCEMUPHON UCTOPHUEN;

° IIOHUMaHue POJIM MATEMATUKHU B pa3BuTUHU Poccun.

MeTtoabl MAaTEMATHKH

° OrmpezenieHne TMOAXOMAAIIETO HM3YYEHHOTO METOJAa JUISl PEIICHUS H3yYEHHBIX THUIIOB
MaTEMAaTUUYCCKUX 3aa4,

° 3HAaHHUE IPUMEPOB MATEMATUUECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOLIEN IEWCTBUTEIBHOCTH

Y TIPOM3BEJICHUSAX UCKYCCTBA.
JL1st cenbIX M cIa00BUASIINX 00yYAKOLIUXCH:

. Bnanenue npaBuiiaMu 3aiucu MaTeMaTiYeckux (hOpMyII U CIIeUAIbHBIX 3HAKOB pelbe(HO-
TOYEUHOU cucTeMbl 0003HaueHuit JI. bpaiins;

. BJIa/ICHHE TaKTUJIHHO-0CS3aTeNIbHBIM CIIOCOO0M 00CIIeIOBaHUS M BOCTIPUSATHS peabeHBIX
M300paXeHUI NMPeIMETOB, KOHTYPHBIX N300paK€HUI reOMeTpUIecKUX (QUryp u T.11.;

. YMEHUE YuTaTh penbeHble TpaduUKH dSIEMEHTapHBIX (QYHKIMI Ha KOOPIUHATHOM
IJIOCKOCTH, IPUMEHSThH ClieUalbHbIE MPUCIIOCOONIEHNUS A PeNbe(HOTO YepUeHus;

o BJIa/IEHE OCHOBHBIM (DYHKIIMOHAJIOM IIPOrpaMMbl HEBU3YaIbHOIO JOCTYNa K HHPOpMAIUN

Ha okpaHe IIK, yMeHue wucronp30BaTh MEPCOHANBHBIE THUQIOTEXHHUYECKUE CpEACTBA
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHOTO TOCTYTA CIAENBIMU 00y4atoIUMUCS.
J1st 00y4aromuxcsi ¢ HApYIIEHUsIMA ONTOPHO-IBUIaTeJIbHOI0 annapara:
o Bnanenue cnenuaibHBIMH KOMIIBIOTEPHBIMHM CPEICTBAMU MPEJCTaBICHUS M aHalIu3a
JaHHBIX U YMEHHE HCIOJb30BaTh MEPCOHAIBHBIE CPEJICTBA JOCTYINA C YYETOM JIBUTaTeNIbHBIX,



pEeYEBUTATEIbHBIX U CCHCOPHBIX HapYILICHUN;
. YMEHUE UCIIOJIB30BATh [IEPCOHAIIBHBIE CPEICTBA TOCTYIIA.
Yyamuics nojryduT BO3MOKHOCTb HAYUUTHCS B 7 KJIacCe IS YCIIEIHOTO ITPOIOJIKEHUS
o0pa3zoBaHwUsI:
DJIeMeHTbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH

L4 CBO6OI[HO ONCpHUPOBAThH MOHATUAMU: MHOXKXCCTBO, XapPAKTCPUCTUKU MHOXCCTBA, 3JICMCHT
MHOXKECTBA, IIYCTOC, KOHCYHOC U OCCKOHEYHOEC MHOXCCTBO, TIOAMHOXKCCTBO, ITPUHAAJICIKHOCTD,
BKJIFOUYCHUE, pPaBCHCTBO MHOXKECTB, CIIOCOOBI 3aaHuEC MHOXXECTBA,

o 3a/1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMU;
o IIPOBEPSATH BBIIOJIHEHNE XAPAKTEPUCTUUECKOTO CBOMCTBAa MHOKECTBA;
o CBOOOJHO ONEpUPOBATh TMOHSATHSMHU: BBICKA3bIBaHWE, HMCTUHHOCTH M JIO)KHOCTD

BBICKA3bIBAHU, CJIOXKHBIC U IIPOCTBIC BBICKA3bIBaHU A, OTPUILIAHUC BBICKa3BIBaHHﬁ;, HUCTHUHHOCTH N
JIO)KHOCTb YTBCPKACHUA W Cro OTpULAHHA, OICpallMi HaA BbICKA3bIBAHUAMH: W, WIIU, HEC.
VY coBHBIE BRICKA3bIBAHUS (I/IMHJ'II/IKaL[I/II/I);

L CTPOUTDH BBICKA3bIBAHUS C MCIIOJIB30BAHNEM 3aKOHOB aJIFC6pBI BBICKA3bIBaHHUH.
B HOBce}IHeBHOﬁ KM3HM U IIPA U3YYCHHUH IPYTUX NIPEIAMETOB:
o CTPOUTH PACCYKACHHA Ha OCHOBE UCIIOJIb30BAHUA ITPABUII JIOTUKH,

HCITOJIH30BaTh MHOXKECTBA, OTICPAIIMH C MHOYKECTBAMH, X IpaduueCKOe PEICTABICHUE JJIs
ONMCAHUS pEAbHbIX IPOLECCOB W SBJICHUM, MpPH pEHIeHUHM 3a1ad JpYruxX Yy4eOHbIX
MPEeIMETOB

Yucaa

L4 CBO6OI[HO OIICPHUPOBATH NTOHATUAMU: HATYPAJIbHOC YU CJI0, MHOXKXCCTBO HATYPAJIbHBIX YHUCECII,
OeCJI0€ YKnCJI0, MHOXXECTBO IICJIBIX YHUCCII, OOBIKHOBEHHAS I[pO6I), JCCATHYHAasA IlpO6I), CMCIIaHHOC
YqHucClJIo, pauoHaJIbHOC quciio, MHOXCECTBO pairOHAJIbHBIX YHuCCII, reoMCTpHuUuCCKas
HHTEpHpCTAllNA HATYPAJIbHBIX, LHEJIbIX, pPAIMOHAIIBHBIX YUCCII;

o INOHUMAaTh U OOBACHATH Pa3HUIy MEXJIy MO3UIMOHHONM M HEMO3UIMOHHOW CHCTEMaMu
3alMCH YUCEIT;
o NEPEBOUTH YUCIIA U3 OAHON CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;
° JIOKa3bIBaTh M HUCIIOIB30BATh MPU3HAKU JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMmbI 1
MIPOM3BE/ICHNUS YHCET PU BBIMOJTHEHUH BBIUKUCICHUM U PEILIEHUH 33/1a4;
o BBITOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX YUCEIl C 3aJaHHON TOYHOCTBIO;
o CpaBHMBATh pallMOHAJIbHBIC YHCIIA PA3HBIMU CIIOCO0aMU;
o YIOPSAOYMBATH YKCIIA, 3alIMCAaHHbIE B BUJI€ OOBIKHOBEHHOMN M IECATUYHOMN 1po0u;
. Haxoauth HOJ/l u HOK uucen pasHeiMu crocobamMu M UCHOJB30BaTh MX HPU PELLICHUU
3a/1ay;
o BBINOJIHATh BBIYMCICHUS M IMPeoOpa3oBaHUs BBIPAKEHUH, COJepXkalluX paldOHaIbHbIE
qucia.

B noBceHeBHOM KU3HM M IPH U3YYEHHUHU APYTUX NMPeJIMeTOB:
. BBITOJIHATH U OOBSACHATH PE3yJIbTaThl CPABHEHUS PE3yJIbTATOB BBIUMCICHUH NIPU pEIIEHUH

NPaKTUYECKHUX 33/a4, B TOM YHUCIIe MPUOIMKEHHBIX BBIYUCICHHUN, UCTIONB3YS Pa3HbIE CIIOCOObI
CpaBHEHUN;

L4 3al1CbIBATh, CPAaBHUBATH, OKPYIIIATH YHCIOBBIC JAHHBIC PCAJIbHBIX BCIWYHUH C
HCITIOJIB30BAHUEM PA3HBIX CUCTEM U3MCPCHUSA,
L4 COCTaBJIAITb UM OLICHUBATH PA3HBIMH CIoco0aMu YHUCIOBEIC BBIPpAKCHUA TIpU PCIICHHUU

NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX YU4eOHBIX MPEAMETOB.
ToxknecTBeHHbIE IPe00pa3oBaHUs

L4 CBO60}IHO OIICPHUPOBATH MMTOHATUAMU CTCIICHU C HATYPAJIbHBIM ITOKA3aTCIIEM;
L BBITIOJIHATH JOKa3aTCJIbCTBO CBOMCTB CTEIICHH C HaTypaJIbHBIM ITOKa3aTCJICM;



® ONCprupoOBaATh NOHATUAMU KOAHOYWICH», «KMHOTOYJICH), KMHOT'OYJICH C O,HHOP'I HCpCMCHHOﬁ»,
«MHOI'O4JICH C HECKOJBbKHMH IIEPEMCHHBIMU, KOC)(l)(bI/II_[I/IeHTBI MHOI'O4JICHa, «CTaHAapTHasa
3alIiuChb MHOT'OYJICHA», CTCIICHb OJHOYJICHA U MHOI'OYJICHA,

° CBO60,I[HO BJIAACTHh IIpUEMaMU npeo6pa30BaHI/I${ OeJIbIX Bpra)KCHHfI;

° BBITIOJIHATE  Pa3JIOKEHUE MHOI'OYICHOB Ha MHOXHUTCINM Pa3SHbBIMU CHOCO6aMI/I, C
HCIIOJIB30BaHHUEM KOM6I/IHaHI/II71 Pa3JIMIHBIX HpI/IéMOB;

L4 BBITIOJIHATH JCJIICHUC MHOT'OYJICHA HA MHOT'OYJICH C OCTAaTKOM;

° CBO60,I[HO OIICPHUPOBATE IOHATUAMH «TOXIACCTBO», «TOXIAECCTBO HAa MHOXCECTBC),

KTOXACCTBCHHOC npeo6pa30BaHHe>>.
B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

o BBINOJIHATh INpeoOpa3oBaHus U JIeHCTBUA C OYKBEHHBIMH BBIPAKEHUSIMM, YHCIIOBBIE
KO3(DPULIMEHTHI KOTOPBIX 3alMCaHbl B CTAHJAPTHOM BH/IE;

o BBINOJIHATH MPEOOPa30BaHMsI PAllMOHAIBHBIX BBIPAKCHUN NPU PEIICHUH 3a/1ad JPYrux
y4€OHBIX IIPEIMETOB.

YpaBHeHus

o CB00OJIHO OmepUpoBaTh MOHATUSMU: YPaBHEHHUE, PABHOCUJIbHBIE YPABHEHUS, YPAaBHEHUE,

ABJISAIOLLEECS] CJIECTBUEM JPYroro ypaBHEHHS, YpPaBHEHMs, PaBHOCWIbHBIE Ha MHOXECTBE,
paBHOCUJIbHBIC TTPEOOpa30BaHusl ypaBHEHUM;

o pemaTh pa3Hbie BUAbI YPaBHEHUH U UX CHCTEM;
o NOHMMATh CMBICII TEOPEM O paBHOCWIBHBIX W HEPaBHOCWIBHBIX MpeoOpa3oBaHUsIX
YpaBHEHHI U YMETh UX TOKAa3bIBATh;
o BJIAJTh Pa3sHbIMH METOJaMM PELICHUs ypaBHEHUH, yMETb BbIOMPATh METOJ PEUICHUs U
000CHOBBIBAThH CBOI BHIOOD;
o pewiath anredpanyecKkue ypaBHEHHUS M UX CHUCTEMbI C IapaMeTpaMH ajaredpandyeckuMm U
rpadu4ecKuM METO/1aMH;
o pelaTh ypaBHEHHUS B LENbIX YUCIIAX.

B noBceaHeBHOI ;KM3HU M NPU U3YYEeHUH APYTHX NMPeEAMETOB:
. COCTaBJIATh U peIlaTh YPAaBHEHMs, UX CUCTEMbl NpPU pEIIeHHM 3a/1ad APYrHX Y4eOHbBIX
IIPEIMETOB;
o BBITNOJHATH OLIEHKY MPaBIONOA00MS Pe3yabTaTOB, MOIYyYaeMbIX MIPU PELICHUH PA3IUYHBIX
YPaBHEHUH U UX CUCTEM IIPU PEUICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB
. COCTaBJIATh U pellaTh YpaBHEHUS C MapamMeTpamH MpHU PEUIeHHWH 3aJad JPYyrux y4eOHbIX
IIPEIMETOB;
o COCTaBJISITh ypaBHEHUE, WIM HMX CHUCTEMY, OINMCHIBAIOLINE PpEaTbHYI0 CHUTYAIHIO HWIIU
NPUKIIAJHYIO 3a]1a4y, HHTEPIPETUPOBATh MOJy4YeHHbIE PE3YyIbTaThI.
DOyHKIUHT
o CBoOosHO onepupoBaTh MOHATUSAMH: 3aBHCUMOCTh, (DYHKIMOHANbHAs 3aBUCHUMOCTb,

3aBHCHMas M He3aBUCHMas IMepeMeHHble, (PyHKIMs, crnocoObl 3a1aHus (QyHKIMH, apryMEHT U
3HaYeHHe (YHKIHMH, 00JACTh ONpEAETCHUS U MHOXKECTBO 3HaU€HUs (PYHKIMU, HYTU (QYHKIUH,
rpa¢uk GyHKIMH, TpaduK 3aBUCUMOCTH, HE ABJISIONECS QyHKINEH;

. CTpOUTH TpaduKku GYHKIUIN: JINHEHHOM, KBaIpaTUYHOT;
o aHAJIM3UPOBATh CBOMCTBA (QYHKIUHI U BUJ rpaduka B 3aBUCUMOCTH OT NTapaMeTPOB;
o HCIOJIb30BaTh METOJ MaTeMaTHUeCKONM MHIYKIUHU JUIs BbIBOJAA (OpPMYJI, 10Ka3aTeabCTBa

PaBEHCTB M HEPABEHCTB, PELICHUS 3a/1a4 Ha JECJINMOCTb.

B noBceaHeBHOM KU3HHU U NIPH U3YYEHHUH APYrUX NPeIMETOB:
. KOHCTPYHpPOBaTh U HCCIEN0BaTh (PYHKLMH, COOTBETCTBYIOIIME peajbHBIM IpoleccaM U
SBJICHUSIM, HMHTEPIPETUPOBATH IOJIYUYEHHbIE PE3YNbTaThl B COOTBETCTBUM CO CHEHU(UKON
HCCIIEAYEMOTO IIpoLiecca WIH SABJICHMUS;
o MCIIOJIb30BaTh IpapUKU 3aBUCUMOCTEH /1JIs1 NCCIIeI0BaHUS PealIbHBIX ITPOLIECCOB U SBJICHUM;



° KOHCTPYMpPOBaTh W HCCIENOBaTh (YHKIMU TPU PEIICHHH 3aJad APYTHX y4eOHBIX
MIPEAMETOB, HHTEPIPETUPOBATH IOJYYCHHBIC PE3YIbTaThl B COOTBETCTBHHM CO CIECIH(HUKOM
y4eOHOro npeamMera.
TexcToBbIE 3a1a4N

. Pemiate mpocThie U CIOXKHBIE 3a/1a4H, a TAKXKE 33/1a4¥ MOBBIIIEHHON TPYIHOCTH U BBIACIIATD
UX MaTEMaTUYECKYIO OCHOBY;

o pacro3HaBaTh pa3Hble BUJIbI U TUIIBI 33]1aY;

o HCIOJIb30BaTh pa3Hble KPaTKHE 3allUCH KaK MOJIEIM TEKCTOB CIOXKHBIX 3a7ad M 3aJad

MOBEIIICHHON CIIOKHOCTH AJI1 ITOCTPOCHUA IMIOMCKOBON CXEMBI U pelicHud 3aaadv, BBI6I/IpaTB
OIITUMAJIBHYIO JJIA paCCManHBaeMOﬁ B 3a/1a4€ CUTyallu MOJECJIb TEKCTA 3a1a4u,

o pa3iaryaTh MOJIENbh TEKCTa U MOJIENb PEIICHUs 33a4i, KOHCTPYHPOBATh K OJHOW MOJIEIU
peIIeHUs CIOXKHBIX 3a/1a4 pa3HbIE MOJICIIA TEKCTA 3a7a4u;

o 3HATh ¥ MPUMEHSTH TPH CIIOCO0A MOMCKA pelIeHus 3a1a4 (0T TPeOOBaHUS K YCIOBUIO U OT
YCJIOBHS K TPEOOBaHMIO, KOMOMHUPOBAHHBIN );

o MOJICTTUPOBATH PACCYKICHUS IPHU TIOUCKE PEIICHUS 3371249 C TIOMOIIBIO rpad-CXeMbl,

o BBIJICTISITE 3TAITBI PEIICHUS 33JIa49H U COJICP KaHUE KaXKIOro JTara,

o YMETh BHIOMpAaTh ONTUMAJIBHBIA METOJ PEHICHHs 33aJa4d M OCO3HaBaTh BBIOOP METO]A,
paccMaTpuBaTh Pa3IMYHBIC METOJIbI, HAXOAUTH PA3HBIC PEIICHUS 3a/Ia4H, €CJIH BO3MOKHO;

o aHAJIM3UPOBATh 3aTPYAHCHUS TIPU PEIICHUH 32134,

o BBITIOJHATE Pa3InIHbIC TPeoOpa3oBaHus MPEIJIOKCHHON 33aa4ui, KOHCTPYHPOBAThH HOBBIE
3a/1a4¥ U3 JIaHHOM, B TOM YHUCJIe OOpaTHbIE;

o UHTEPIPETUPOBATh BBIYMCIUTEIBHBIC PE3YyJIbTaThl B 3aJaye, UCCICIAOBATH IMOJYYCHHOE
pellIcHHE 3a]1au;

o U3MCHATH YCJIOBHE 3a7ad (KOJUYECTBEHHBIC WJIM Ka4eCTBCHHBIC JTaHHBIC), MUCCIICOBATH
M3MEHEHHOE MTPe0Opa3oBaHHOE;

o aHAJIM3UPOBATh BCEBO3MOXKHBIC CHTYallMd B3aMMHOTO PACIIONIOXKEHHUS JBYX OOBEKTOB U

M3MEHEHUE UX XapaKTePUCTHK MPH COBMECTHOM JBMKEHHUH (CKOPOCTh, BPEMs, pACCTOSHUE).TIPU
pelieHue 3a7avy Ha JBW)KCHHE JIBYX OOBEKTOB KaK B OJHOM, TaK M B MPOTHBOIOJIONKHBIX
HaIIPaBJICHUAX, KOHCTPYUPOBATh HOBBIE CUTYallMM HA OCHOBE M3MEHEHMS YCJIOBUM 3aJayu IpU
JIBUOKEHUH T10 PEKE;

o MCCIIEI0BATh BCEBO3MOXKHBIE CHUTyallMM IIPU PEIICHUU 337ad Ha JBUKEHHE IO DEKE,
paccMaTpUBaTh pa3HbIE CUCTEMBI OTCUETA;

o pemaTh pa3HOOOpa3HbIE 3a/1a4H «HA YaCTH;

. pemath 1 00OCHOBBIBATh CBOE pEIICHHE 3ajau (BBLAEIATh MaTEeMaTHYECKYI0O OCHOBY) Ha
HaXO0’KJICHWE YacCTH YKCIIa U YHUCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA IpO0H;

o OO0BSACHATH UACHTUYHOCTD 33J]a4 Pa3HbIX TUIIOB, CBS3BIBAIOIINX TPU BEIUYMHBI (Ha padoTy,

Ha IIOKYIIKHU, Ha I[BI/I)KGHI/IG). BBIACIATE 3TU BCJIMYMHBI U OTHOIICHUA MCXKIY HUMU, IPUMECHATHb UX
IIpUu pCHICHUH 3a/1a4, KOHCTPYUPOBATH COOCTBEHHEIE 3a/la4 YKAa3aHHBIX THUIIOB;

° BIIQJICTh OCHOBHBIMH METOJAMH DEIICHHsI 3a/ad Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH,
WCITOJIH30BaTh WX B HOBBIX CUTYAIIMSIX 1O OTHOIIEHUIO K U3YYSHHBIM B MpoIiecce 00yIeHUs;

° pemarh 3aJayd Ha TMPOIEHTH, B TOM YHCIE, CIOXHBIE MPOIEHTHI C OOOCHOBAHHEM,
UCTIOJNB3YS pa3HbIe CIIOCOOBI;

° penaTh JOTHYECKUE 3a]]a4H PA3HBIMHU CIIOCOOaMU, B TOM YHCIE, C IBYMsI OJIOKAMH U C TPEeMsI
0J10KaMH TaHHBIX ¢ TIOMOIIBIO TAaOIUII;

° pemiaTe 3aJa4u M0 KOMOMHATOPHKE HAa OCHOBE HCIOJIb30BAHUS HM3YYCHHBIX METOJIOB U
000CHOBBIBATh PEIICHHUE;

° penaTh HECIOKHBIC 3a/1a91 110 MATEMATUIECKON CTaTUCTHKE;

° OBJIAJIETh OCHOBHBIMH METOJAaMH pEIICHUS CIOKETHBIX 3adad: apudMeTHdecKui,

anreOpanyeckuii, mepeGop BapuaHTOB, FT€OMETPUUYECKHM, rpaduUecKuii, MPUMEHATh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLIUAX.
B noBceHeBHOM KU3HHM M IPH U3YYCHHUH APYTUX NPEIMETOB:



o KOHCTPYHpPOBaTh HOBbIE Ul JAHHOW 3a/aydl 3a/JladyHble CUTYallMH C YYETOM peaibHBIX
XapaKTepUCTHK, B YACTHOCTH, MPU PEIICHUU 337a4 Ha KOHLIEHTPALUM, YYUTHIBATH IJIOTHOCTH
BEILIECTBA; PelIaTh U KOHCTPYUPOBATH 3aJja4l Ha OCHOBE PACCMOTPEHHMS PEaIbHBIX CUTYyallUid, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBIA PE3YJIbTAT;

. peniath 3a7ja4M Ha JIBUJKEHHE 110 PEKe, pacCcMaTpuBasi pa3Hble CUCTEMbI OTCUETA;
KOHCTPYHPOBATh 33JaUHbIe CUTYaIlUU, TPUOIMKEHHBIE K peaIbHOM AeHCTBUTEIBHOCTH.
CrarucTuKa u Teopusi BEepPOSITHOCTE

° CBO60,Z[HO OIICPUPOBATL ITOHATUAMU: CTOJI0YaThIE H KPYTrOBBIE IOUarpaMMBbl, Ta6J'II/II_ILI
JaHHBIX, CPEAHEC apI/Iq)MeTI/I‘ICCKOC, MCAHaHa, HauOoJIbIIIee U HAMMEHBIIIEEe 3HAYEHUS BBI60pKI/I,
pa3Max BbI60pKI/I, JUCTICPCHUA U CTAHAAPTHOC OTKJIOHCHUC, cnyqaﬁHaﬁ U3MCHYNBOCTD,

. BBIOMpaTh Hambosee yAOOHBIH CHoco0 TpencTaBiieHUs HH(POPMAIUM, aAIACKBATHBIA €&
CBOWCTBAM H IEJISIM aHAJIN3a;
o BBIUHCIISTH YMCIOBBIE XapaKTEPUCTUKH BEIOOPKH.

B noBcexHeBHO# )KM3HU M TPU W3YYE€HHH IPYTUX MPEIMETOB:
o MPEIICTABIISITh MH(POPMALIMIO O PEATBHBIX MPOIECCaxX U SIBICHUSX CIIOCOO0M, aJeKBAaTHBIM
e€ CBOICTBaM M LI MCCIICTOBAHMS;
o aHAJTM3UPOBATh U CPABHUBATH CTATUCTUYCCKHE XapPAKTEPUCTUKU BBIOOPOK, TOJIYYCHHBIX B

MpoLlecCe peUIeHUsl MPUKIATHON 3a/layd, U3YUYEHHUS PEAIbHOTO SIBJICHUS, PELICHUs 3aJaud U3
JIPYTUX y4EOHBIX MTPEIMETOB.
HcTopust MaTeMaTHKH

° [TonnmaTth MaTeMaTUKy KaK CTPOrO OPraHM30BAHHYIO CHUCTEMY HAy4YHBIX 3HAHUN, B
YaCTHOCTH BJIAJICTh MPEJACTABICHUSIMH OO0 aKCHOMAaTHYECKOM IIOCTPOCHHUH TEOMETPUU U
HepBI/I‘-IHI)IMI/I HpGI[CTaBJIeHI/DIMI/I 0 HECBKIINIOBBIX FGOMeTpI/IﬂX;

° paccMaTpuBaTh MAaT€MaTHUKy B KOHTEKCTE WMCTOPUU PA3BUTUS IUBWIM3ALMH U HUCTOPUU
pa3BUTHUA HAYKH, TIOHUMATh POJIb MaTEeMAaTUKH B pa3BuTuu Poccuu.

MeToabl MATEMATHKH

° Brnaners 3HaHUSAME 0 pa3NTUYHBIX METOZaX 0OOCHOBAHUS U ONIPOBEPIKEHUSI MAaTEMAaTHIECKIX
YTBEPKJICHUM U CAMOCTOSITENIbHO PUMEHATD UX;

L] BJIAACTh HABBIKAMHU aHAJIN3a YCJ'IOBI/HI 3aa4Yu U OHpGI[eJ'IeHI/ISI HOAXOOAIINX JIA peHIeHI/ISI
3a/1a4 U3yYEHHBIX METO0B WM X KOMOMHAITUH;

° XapaKkTepu30BaTh MPOU3BEIAECHUS UCKYCCTBA C YUETOM MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEHN
B IIPUPO/IE, UCIIOJIH30BAaTh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIIbHOM TBOPYECTBE.
Jis1 caienbIX ¥ ¢JIA00BUASIIMX 00yYaI0IIMXCS

o Brnagers npaBuiamu 3anucu MaTeMaTUYECKUX (GOPMYJ U CHEHAIbHBIX 3HAKOB pelbeHO-
TOYEYHON cucTeMbl o0o3HaueHuit JI. bpaiins;

o BJIAJIETh TAKTUJIbHO-OCS3aTENbHBIM CHOCOOOM OOCJIEIOBAHUS U BOCIPHATUS pelbedHBIX
U300pakeHUI MPEIMETOB, KOHTYPHBIX N300paKEHUI reoMeTpHUeCKUX (GUryp u T.11.;

o YMETb YUTATh pebePHbIe IPaQUKHU d71€MEHTApHBIX QYHKIUN Ha KOOPIMHATHON IJIOCKOCTH,
MPUMEHSThH CIIEUAIbHbIE PUCIIOCOONIEHNUS 1JIs peNbeHOTO YepUeHus;

. BJIaJIETh OCHOBHBIM (DYHKIIMOHAJIOM MPOrpaMMbl HE BU3YAJIILHOTO JOCTyNHa K UH(OpMaIu

Ha okpaHe IIK, yMeHue wucronp30BaTh MEpPCOHANbHBIE TU(IOTEXHHUECKHE CpEACTBA
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHOTO TOCTYTA CIAENBIMU 00y4atoIUMUCS.

st 00y4aromuxcsi ¢ HApYIIEHUsIMA ONTOPHO-IBHUIaTeJIbHOI0 annapara:

o Brnaners cnenuanbHbIMU KOMITBIOTEPHBIMU CPEICTBAMU MPEACTABICHHUS U aHAIN3a JaHHBIX
U YMEHHE WHCIONb30BaTh IE€PCOHAJIbHBIE CPEACTBA JIOCTYNAa C YYE€TOM JIBUraTeNIbHBIX,
peueIBUraTeIbHbIX U CEHCOPHBIX HapyILIECHHH;

o YMETb UCI0JIb30BaTh MEPCOHAIbHBIE CPEACTBA JOCTYIIA.

IIpeaMeTHbIe pe3y/ibTaThl:
8 kiaacc



OcBoeHre OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl HAIIPABJIECHO HA:

DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH

o dopmupoBaHue MpeACTaBICHUI 0 MaTEMaTHKE KaK O METO/I€ TO3HAHUSI ICHCTBUTENbHOCTH,
MO3BOJISIONIEM OMKCHIBATh U U3y4YaTh peallbHbIE MPOIECCHI U SIBICHUS:

— OCO3HAHUE POJIU MaTEMaTUKH B pa3Butuu Poccuu u mupa;

- BO3MOYKHOCTb IIPUBECTH IPUMEPBl W3 OTEUECTBEHHOM M BCEMUPHOM HCTOPUH
MAaTEMATUYCCKUX OTKpLITI/If/'I H UX aBTOPOB;

o pa3BUTHE yMEHMH paboTaTh € y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHaJIH3UpOBAThH,
U3BJICKaTh HEOOXOAMMYI0 HMH(OpPMAIMIO), TOYHO M TPaMOTHO BBIPAXaTh CBOM MBICIH C
NPUMEHEHUEM MaTeMaTUYeCKOM TEPMHUHOJIOTMM U CHMBOJMKHU, MPOBOJUTH KiAcCU(UKALINU,
JIOTUYECKHe 000CHOBAHMSI, TOKA3aTEIbCTBA MATEMATHUECKHUX YTBEPIKICHUH:

- ONEpUPOBAHUE TIOHATUSMHU: MHOXKECTBO, JJIEMEHT MHOXECTBa, IOJMHOXECTBO,
MPUHAJJICKHOCTh, HAXOXKJIECHUE IepeceyeHUs, OOBEAUMHEHMs IMOJAMHOXECTBA B IMPOCTEHIIMX
CUTyalUsIX;

— pellleHne CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB HA Bce apuPMeTUUECKUE AeHCTBUS,

— MpPUMEHEHHE croco0a MOMCKa PelIeHUs 3aJaud, B KOTOPOM PACCYKICHHE CTPOUTCS OT
yCIIOBUS K TPEOOBAHUIO HIIK OT TPEOOBaHUS K YCIOBHIO;

— COCTaBJICHHE IUJIaHA PEIICHMS 3a/layd, BBIJCIICHHE JTAlOB €€ PEIICHMs, MHTEPIpEeTalus
BBIYHMCIIUTENLHBIX PE3YIbTAaTOB B 3a/1a4e, UCCIEOBAHUE TTOJIYYCHHOTO PELIeHU s 3aa4H;

— HAXO0XJICHHE MPOLIEHTAa OT YMCIIa, YUCIIA 110 MPOLEHTY OT HETr0, HaX0XKIEHHUS MTPOLIEHTHOTO
OTHONICHUS JIBYX UYHMCEJ, HaXOXKACHUS MPOIIEHTHOTO CHU)KEHUS WU MPOLEHTHOTO MOBBIIICHUS
BCJIMYHNHBI,

— pelleHne JIOTUYECKUX 3a/1a4.

° omnepupoBaHWe Ha 0a30BOM YPOBHE MOHATHUSMHU: ONpEIEIICeHHEe, aKCHOMa, TeopeMma,
JIOKa3aTeIbCTBO;
° MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI JJIsl HOATBEP>KHEHHUSI CBOUMX BbICKa3bIBAHUH
B noBceaHeBHOM KMU3HM U NIPU U3YYEHUH APYIHX NpPeIMeTOB:
° HCIIOJIH30BaTh rpaduuecKoe MPeACTaBICHIUE MHOKECTB ISl OTIMCAHUS PEATbHBIX MPOIIECCOB
U SIBJICHUM, IPU PEIIEHUU 3aa4d APYTuX Y4eOHbIX IPEIMETOB.
Yucaa
L] PaBBI/ITI/Ie HpeI[CTaBJ'IeHl/If/'I O 4YHuCJIICE U YHCIOBBIX CHUCTEMAX OT HaTypa.HI)HI)IX 0

JIEUCTBUTEIIbHBIX YHCEJ; OBJIQJICHUE HABBIKAMH YCTHBIX, MUCHBMEHHBIX, HHCTPYMEHTaJIbHBIX
BBIYHCIICHUI
- OTIEpUPOBAHUE TOHATUSIMH: HATypaJlbHOE YHCIJIO, IEJI0€ YUCI0, OOBIKHOBEHHas JpoOb,
JecsATUYHAs Jpo0b, CMENIAaHHOE YMCII0, PAIlMOHAIBHOE YUCIIO, UPPALIMOHATBHOE YHUCIIO;
- MCIIOJIb30BaHNE CBOMCTBA YHCENl M 3aKOHOB apu(METHYECKHX OIEepaluidl ¢ YucIaMu MpH
BBIIOJTHEHUH BBIUMCIICHUM;
- WCIIOJIb30BaHUE TTPU3HAKOB JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINIOJIHEHUH BBIYUCICHUHN U
pELIeHUH 3a/1a4;
- BBITIOJTHEHUE OKPYTJICHUS YHCET B COOTBETCTBHUH C NMPABHIIAMU;
- CpaBHEHHUE YHCEIT,
- OIICHUBAHME 3HAYCHHS KBAIPATHOTO KOPHS U3 MOJIOKUTEITHHOTO IIEJIOT0 YUCIIA.

B noBceHeBHOI KU3HM U MIPU U3YYEHUH JAPYTUX NPeIMETOB:

L4 OLICHUBAHUEC PC3YJIbTATOB BBIYHCIICHUI IIpU pCHICHUHN NPAKTUYCCKUX 3adaY;
L4 BBITIOJITHCHHUEC CPABHCHUS YUCCIT B PCAJIBHBIX CUTYaAlUAX;
L4 COCTAaBJICHHUEC YUCIIOBBIX BBIPAXKCHUA MTPHU PCHICHUHN MMPAKTUYCCKUX 3adaY U 3a1a4 U3 APYTIux

y4eOHBIX MPEIMETOB

ToxnecTBeHHBbIC IPe0Opa3oBaHNUs

OBnaneHrne CHMBOJIBHBIM S3BIKOM anreOpbl, MpHUEMaMH BBINOJIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHuil BIpaKEHUI, UCCIIEJ0BATh MOCTPOSHHBIE MOJIENTU C UCTIOIb30BAHUEM arrapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yibTar:



o BBIMIOJITHEHHE HECJIOXHBbIE MpeoOpa3oBaHUsl MJi BBIUMCICHHUS 3HAYCHMM YHCIIOBBIX
BBIPQXECHHUM, COJEp)KalUX CTEHNeHH C HaTypaJbHBIM I[IOKa3aTejaeM, CTEHeHH C IeJIbIM
OTPpULATCIIBHBIM ITOKA3aTCIICM;
o UCIOJIb30BaHuEe (POPMYIT COKPALIEHHOTO YMHOKEHUs (KBaJpaT CyMMBbI, KBaJipaT pa3HOCTH,
pPa3HOCTh KBAAPATOB) Ui YIPOILEHUS BEIUUCICHUM 3HAUCHUHN BBIPAXKCHHUIA;
° BBINOJIHEHUE HECTIOXKHBIX IPe0Opa3oBaHusl IPOOHO-TMHEWHBIX BHIPAKCHUN U BBIPAKECHHH C
KBaJIpaTHBEIMU KOPHSIMU.
o BBITNIOJTHEHHE HECIOXKHBIX NMPEOoOpa30oBaHUil LENbIX, APOOHO PAIlMOHATIBHBIX BBIPDAKEHUN U
BBIPOKEHUI ¢ KBaJPAaTHBIMH KOPHSMH; PAaCKpBIBaTh CKOOKH, IPUBOAUTH MOJI0OHBIEC CllaraeMeble,
UCIOJIb30BaTh (POPMYJIIbI COKPAIIEHHOTO YMHOKEHUS.

B noBceHeBHOI KU3HM U NIPH U3YYEHUU APYTUX NPeIMETOB:
o MOHMMAaHHE CMBICT 3aIIUCH YUCIIa B CTAaHAAPTHOM BHU/IE;
o orepupoBaHre Ha 0a30BOM YPOBHE MOHITHEM «CTaHJIAPTHAS 3aIHCh YUCIIay.
YpaBHeHNs1 M HEPABEHCTBA
OBnazneHue mnpueMaMM pEUIEHHUs] YpaBHEHMM, CHCTEM YypaBHEHUM, HEPaBEHCTB U CHUCTEM
HEPAaBEHCTB, YMEHUS MOJEIHPOBATh peallbHble CUTYyalldd Ha S3bIKE anreOpbl, HCCIeI0BaTh
MOCTPOEHHBIE MOJIENI C MCIIOIB30BAHUEM armapara aareOpbl, HUHTEPIPETUPOBATH MOJTYICHHBIN
pe3yInbTar:
. omnepupoBaHUe Ha 0a30BOM YpOBHE TMOHATUSIMH: PABEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb YPaBHEHHUS, PCIICHHE YPaBHEHHUS, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
pelleHrne HepaBeHCTBA;

. pELICHHE JIMHENHBIX HEPABEHCTB U HECIIOKHBIE HEPABEHCTBA, CBOJSIIIIMECS K JIMHEHHBIM;
. pPELLIECHUE CUCTEM HECIIOKHBIX JJUHEUHBIX YPABHEHHI, HEPABEHCTB;

. pelieHue KBaJipaTHhIX YpaBHEHUHN 10 (JOpMyJie KOpPHEW KBAaJpaTHOTO YpaBHEHUS,

. M300pakeHHUE PelICHU HEPaBEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSIMOM.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
o COCTaBJICHHE U pEILIEHUE JIMHEWHBIX YpPaBHEHUW INpHU PELIEHUU 3a]ad, BO3SHHUKAIOUINX B
JIpYTUX y4eOHBIX MpeAMETax.
DOyHKIUH

OBnanenve cucteMod (YHKUMOHAJIBHBIX IOHSATHM, pa3BUTHE YMEHHUS HCIIOJIb30BaTh
(byHKLIMOHATBHO-TpaUUecKre MpPeICTaBICHHs JUIsl pEIIeHUs Pa3IHYHBbIX MaTeMaTHYeCKHX
3ajad4, sl OIMCAHUs U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTEN:

o HaXO0KJIeHHUE 3HAaYeHUH (PyHKIMM M0 3aJaHHOMY 3HAUYE€HHUIO apryMEHTa;
o HaXOXXJCHUH 3HAYeHUH aprymMeHTa MO 3aJaHHOMY 3HAYeHHI0 (DYHKIMH B HECIOXKHBIX
CUTYaLUsX;
. ornpeziesieHue MOJI0KEHUS TOUKH 110 €€ KOOpIMHATaM, KOOPAUHATHI TOYKH M0 €€ MOJI0KEHUIO
Ha KOOPJMHATHOW MIOCKOCTH;
o 1o rpaduKy HaxokJeHue o0JacTh ONpe/ieeHnsl, MHOXKECTBO 3HAUYEHUH, Hylu (yHKIUH,
HauOoJIbIIIee M HaUMEHbIIIee 3HaYeHUsl QYHKIINU;
. IIOCTPOEHNE rpaduka byHKIUH (TMHEeHOH, KBaJpaTUYHOM, oOpaTHOI
IPONOPLUOHAIBEHOCTH);
. onpeneneHue rpadpuka mo rpaduyuecKkd 3aMaHHON (QYHKIUHM (JTMHEHHOW, KBaJpaTUIHOM,
00paTHON IPONOPIUOHATIBLHOCTH);
. orpeneneHne NPUOMKEHHBIX 3HAYCHUH KOOPAMHAT, TOYKHU IEpecedyeHusi TIpaduKoB
(byHKIUH.

B noBceiHeBHOM KU3HHU M IPH M3YUYEHHUH APYTUX NPeIMETOB:
. UCIIOJIb30BaHUE TPa(UKOB peajbHBIX MPOLECCOB M 3aBUCHUMOCTEH Ul ONpEAeieHUs UX
CBOWCTB (HauOOJbIINE U HAUMEHbININE 3HAUEHHS U T.11.);
. HCIIOJIb30BaHUE CBOMCTB JMHEHHON (QyHKUIMH, rpaduK MpH pelIeHUu 3aaad U3 JIPYrux

y4eOHBIX IPEIMETOB.
TexcroBbIC 3a724H



o Perennie HeCOKHBIX CIOKETHBIE 3a]Ja4l pAa3HBIX TUIIOB HA BCe apuMeTnyecKue neicTBus;
o MOCTPOCHUE MOJIENU YCIIOBUS 33aJaui (B BUJI€ TaOJIUIIbI, CXEMBI, PUCYHKA HJIM YpaBHEHU),
B KOTOPOI1 1aHbI 3HAYEHUSI IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LIEIbIO MMOUCKA PELICHUS
3a/1a4u;

o OCYILECTBIIEHHE CIOCOOOB MOMCKA PEIICHUS 33a4H, B KOTOPOM PacCyXJI€HHE CTPOUTCS OT
yCIIOBHS K TPEOOBAHUIO HIIM OT TPeOOBaHUS K YCIOBHUIO;
o COCTaBJICHUE IIJIaHA PELICHMS 3a/1a4U;
o BBIJICJICHHUE JTAIOB PEIICHU 3a/1a4H;
o MHTEPIPETUPOBAHUE BBIYMCIUTEIBHBIX PE3YJIbTATOB B 3a/1a4€, HCCIEI0BAHUE TIOTYyYCHHBIX
pelleHue 3a1a4u;
. 3HaHME PA3IU4YUNA CKOpOCTEN 00BEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHHUS U 110 TEUEHUIO PEKU;
o pellIeHne 3a7ja4 Ha HaX0)KJIEHUE YacTH Yncia U YKMCIIa 10 €ro 4acTu;
o peleHne 3a7a4 pa3HbIX TUIIOB (Ha paboTy, Ha OKYIKH, HA IBUKEHHE), CBA3BIBAIOIINX TPH
BEJIMYMHBI, BBIACIATH 3TU BETUYUHBI U OTHOLICHUS MEKIY HUMU;
o HaXO0XJIECHUE IIPOLEHTa OT YMCJIa, YUCJIO IO MPOLEHTY OT HEro, HaXOAWTH INPOLIEHTHOE
CHU)KEHHE WJIM MTPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL;
o pEILIEHNE HECIIOKHBIX JJOTMYECKUX 3a7ad METOJOM PacCykXIECHUH.

B noBceHeBHOM KU3HHU M NIPH U3YYCHUH APYTHX NPEIMETOB:
o BBI/IBJKEHUE TUIIOTE3bI O BO3MOKHBIX MPE/IEIIbHBIX 3HAYEHHSIX HICKOMBIX B 3371au€ BEJINYMH

(enatb NPUKUIKY).

CraTucTHKA ¥ TEOpHUs BEPOATHOCTEHM.

OBnageHne MPOCTEUIIMMHU CHOCOOAMH TPEICTABICHUS M aHAIM3a CTAaTHCTUYECKUX JAHHBIX;
dbopMupoBaHUE MPEACTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHUpPE U O
pa3IuYHBIX crmoco0ax UX M3y4YyeHHUs; pa3BUTHE YMEHMM U3BJIeKaTh HHQOpMaluio,
MPEJICTAaBICHHYIO B Ta0JIMIIaX, HA JUarpammax, rpaukax, onuchbiBaTh U aHATU3UPOBATh MAaCCHUBBI
YHCJIOBBIX JAHHBIX C IOMOIIBIO MOAXOASIINX CTATUCTUUYECKUX XapaKTEPUCTHUK:

L4 q)OpMI/IpOBaHI/IC MMPEACTABJIICHUA O CTATUCTHUYCCKUX XaAPAKTCPUCTUKAX

L4 peaicHuc HpOCTCﬁIHHX KOM6I/IHaTOpHLIX 3a1a4,

L4 OonpeaACIICHUEC OCHOBHBIX CTATUCTUYCCKUX XaPAKTCPUCTUK YN CIIOBBIX Ha60pOB;

L4 YMCHHUE CpaBHUBATL OCHOBHBIC CTATUCTUYCCKUC XaPAKTCPUCTHUKHU, ITOJTYUCHHBIC B IIPOLCCCC

peLICHUs IPUKIAAHON 3a1a4, U3YYCHUS PEAIBHOIO SABJICHMUS.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYIUX NPEeIMETOB:
. OLIEHUBAHHE KOJINYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;
o CpaBHHUBAaHUC OCHOBHBIX CTATHUCTHUYCCKUX XAPAKTCPUCTHK, IIOJYUCHHBIC B IIPOLECCE
PCIICHUA HpI/IKJ'IaI[HOI\/'I 3aaa4u, U3y4CHHA pCaJIbHOI'O ABJICHHA.
Hcropust MaTeMaTHKHU

. OnucelBaHUE OTAEIBHBIX BBIJAIOLIUXCS PE3YJIbTAaTOB, MOJIYYEHHBIX B XOJE Pa3BUTHS
MaTEMaTHUKHU KaK HayKH;

. 3HaHUE NPUMEPOB MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

. ITOHUMaHUE POJIM MaTEMAaTUKH B pa3BUTHH Poccun.

Meroabsl MaTeMaTHKH

o OnpeneneHne MNOAXOMSAIIETO0 HM3YYEHHOTO METOJA JUIsl PEIIECHUS M3YYEHHBIX THUIIOB
MaTeMaTU4YeCKUX 3a/1a4;

. 3HaHUE IPUMEPOB MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYIKAIOIIEH NEMCTBUTEIBHOCTH

Y TIPOM3BEJICHUSAX UCKYCCTBA.
Jlis1 cyienbIX M CJ1200BHASAIIHMX 00YyYAKO M XCH

. BJIaJICHHE MPAaBUJIAMH 3alIMCH MAaTEeMaTHUECKUX (OPMYIT U CHIEIIMAIbHBIX 3HAKOB pelbe(HO-
TOYEUHOU cucteMbl 0003HaueHuit JI. bpaiins;
. BJIa/ICHNE TaKTUJIHLHO-0CS3aTeNIbHBIM CIIOCOO0OM 00CIIeIOBaHMs U BOCIIPUSTHS pelbe(HBIX

M300paKCHHUH MPEeIMETOB, KOHTYPHBIX H300paXeHUH T€OMETPUIECKUX (QUTYP | T.I1.;



. YyMEHUE 4YuTaTh peibedHble TpapuKu DIEMEHTAPHBIX (PYHKIUHA Ha KOOPIWHATHOMN
TUIOCKOCTH, TPUMEHSTh CIIEIHATIbHBIC IPUCIIOCOOICHHS TS PEIbEPHOTO YSPUCHUS;

° BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM IPOTPaMMBbl HEBU3YaJIBLHOTO JOCTyHa K HH(OpMaIiu
Ha okpaHe IIK, yMeHue wHCHIONB30BaTh MEPCOHAIBHBIE TU(IOTEXHHUYECKHUE CpEACTBA
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHOTO JIOCTYIIA CICTIBIMH 00YYatONIMMUCS.

Jl71s1 00y4aromuxcs ¢ HAPYHIEHUsIMUA ONMOPHO-IBUTaTeIbHOTO annmapaTa:

o BJIAJICHHE CIEIHATbHBIMH KOMITBIOTEPHBIMH CPEICTBAMU IPEICTABICHHUS M aHAIN3a
JAHHBIX ¥ YMEHHUE HCIOJIbh30BaTh MEPCOHAIBHBIC CPEICTBA JIOCTYIA C YYE€TOM JIBHTATEIbHBIX,
peYeIBUTAaTEIbHBIX U CECHCOPHBIX HAPYLICHUH;

o YMEHHUE HCIOJIb30BaTh MEPCOHAIBHBIC CPEJICTBA JJOCTYIIA.

VYdammicss TOJIYYUT BO3MOXXHOCTh HAaydUThCS B § Kiacce Uil YCIEUNIHOTO MPOIOJDKCHUS
00pa3zoBaHus:

DJIEMEHTHI TCOpPHUU MHOKECTB U MaTeMaTHUYCCKOU JIOTUKU

o CB0OOOIIHO OTEpUPOBATH MOHATHAMH: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, DIIEMEHT
MHOJKECTBA, MyCTOE, KOHEYHOE U OSCKOHEUYHOE MHOXECTBO, IMOJAMHOXKECTBO, IPHHAIIC)KHOCTD,
BKJTIOYCHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33JJaHIE MHOXKECTBA;

o 3a/1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMU;
o IIPOBEPSATH BBIIOJIHEHNE XAPAKTEPUCTUUECKOTO CBOMCTBAa MHOKECTBA;
o CBOOOZHO OIEpPUpPOBaTh MOHSTUSIMM: BbICKA3bIBAHUE, HCTUHHOCTh U  JIOXKHOCTH

BBICKA3bIBaHUS, CIIOKHBIE M TIPOCTHIC BHICKA3BIBAHUS, OTPUIIAHNE BHICKA3bIBAHUM;, NICTUHHOCTH U
JIO)KHOCTb YTBEPXKJICHUS U €ro OTPUIAHUS, ONepalMu HaJl BBICKA3bIBAHMSIMH: W, HIIH, HE.
VYcnoBHBIE BhICKa3bIBaHUS (MMIUTAKAIUN);

° CTPOUTDH BBICKA3bIBAHUS C UCITOIb30BAHUEM 3aKOHOB aJIr€OPhl BHICKA3bIBAHUM.

B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

° CTPOUTDH PACCYXKJICHUS Ha OCHOBE UCIOJIb30BAHUS MTPABUJI JIOTHKH;

° WCII0JIH30BaTh MHOYKECTBA, OTNIEpaIlii C MHOXKECTBAMHU, UX TpaduyecKoe MPEeACTaBICHHUE JIs

OTIHMCaHUS PealbHBIX MPOIIECCOB U SBJICHUM, IPHU PEIICHUU 3a/1a4 IPYTHX yU4EOHBIX MPEAMETOB
Yucaa

° CB00OIHO OTIEpUPOBATH MOHATUSIMHU: HATYPaJIbHOE YUCIIO0, MHOXKECTBO HATYPaTbHBIX YHCET,
I[EJI0€ YUCIIO, MHOKECTBO LIEJIBIX YHCel, OOBIKHOBEHHAS IPOOb, JecsITHUHAs IpOOb, CMEIIaHHOE
YUCIIO, PAUMOHAIBHOE YHCIIO, MHOXXECTBO PAalMOHAIBHBIX YHUCEJ, HUPPALUMOHAIBHOE YHCIIO,
JIEUCTBUTEIIBHOE YUCII0, MHOXECTBO JCHCTBUTENBHBIX YUCEN, FEOMETPUYECKass UHTEPIIPETALINS
HaTypaJ'[BHBIX, OEIbIX, paHI/IOHaJ'[I)HI)IX, HGI\/’ICTBI/ITCHBHBIX YHUCCII,

° MOHUMATh U OOBSICHATH PA3HUILy MEXAY MO3UIMOHHOW W HEMO3UIIMOHHOW CHCTEMaMH
3aIlMCH YHCE,

. MEePEBOUTH YHUCIIA U3 OJHOM CHUCTEMBI 3aIMUCH (CUCTEMBI CUHCIICHUSI) B IPYTYIO;

° JIOKa3bIBaTh M MCIIOIB30BaTh MPU3HAKU NETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbI 1
MIPOM3BEICHUS YMCEN MPU BHITTOJIHCHUH BBIUMCICHUN U PEIICHUN 3a/1a4;

° BBITIOJIHSITH OKPYTJIEHUE PALlMOHATBHBIX U UPPAILIMOHATIBHBIX YHCEI C 33JaHHOU TOYHOCTBIO;
° CpPaBHHBATh JICHCTBUTENIbHBIC YUCIIA PAa3HBIMU CIIOCOOAMH;

° YIOPSIOYMBAThH YKCIIA, 3aFCAHHBIC B BHIE OOBIKHOBEHHOU M IECATHUYHON ApoOH, Yucia,

3alIMCaHHBbIC C HCIIOJIb30BAHUEM apI/ICbMeTI/I'-IeCKOFO KBaaApaTHOI'O KOPHA, KOpHeﬁ CTENECHU 0O0JIbIIIE
2;

. Haxoautb HOJl u HOK uucen pasupiMu croco6amMu M UCHOJB30BaTh MX HPU PELICHUU
3ajad4;
. BBITOJIHATH BBIUMCIIEHUS U MPEeoOpa3oBaHusl BBIPAKEHUHN, COAEpKAIUX JIeHCTBUTENbHbIE

YKCJIa, B TOM YKCJIE KOPHU HATypaJIbHBIX CTECIICHEH.
B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:



o BBINOJIHATH U OOBSACHATH PE3YJIbTaThl CPABHEHUS PE3YJIbTATOB BBIUMCIICHUI NIPU pEIIEHUH
IPAaKTUYECKUX 33/ay, B TOM YHUCIIe NPUOJIMKEHHBIX BBIUYMCICHUH, UCIIONB3YS Pa3HbIE CIIOCOObI
CpPaBHEHUN;

° 3aluCblBaTb, CpaBHUBATb, OKPYIJIATH YHCIOBBIC [OAaHHBIC pPEaJbHBIX BEJIWMYHMH C
HCII0JIB30BAHHUEM PA3HBIX CUCTEM U3MCPCHUS,
L4 COCTAaBJIAAITb M OLICHUBATH PA3HBIMH croco0aMy YHUCIOBEIC BBIpAXKCHUA HpU PCIICHHUU

MPAKTUYCCKUX 3aaa4 U 3a/la4 U3 JPpYrux y‘-Ie6HbIX npeaMETOB.
ToxnecTBeHHbIE IPe0OPa30BaHUS

L4 CBO6OI[HO OIICpHUPOBATH NOHATUAMMU CTCIICHU C LCIIBIM IMOKA3aTCIICM;
° BBITIOJIHATH JOKa3aTCJIbCTBO CBOMCTB CTEIICHH C LEJIBIMH ITOKA3aTCIIAMU,
° ONCpHUpOBaATh NOHATUAMU KOAHOWICH», «KMHOTOYJICHY, KMHOI'OYJICH C OHHOI;'I nepeMeHHoﬁ»,

«MHOTOWJIEH C HECKOJbKMMH IMEepEeMEHHBIMUY», KOI(POUIMEHTHl MHOTOYJIEHA, «CTaHAapTHas
3aIIUCh MHOTOWICHA», CTEIIEHb OJHOWICHA U MHOTO4JICHA;

. CBOOOAHO BIAJETh MpHEMaMH NPeoOpa3oBaHUsl MLENbIX M APOOHO-pallMOHATBHBIX
BBIPXKEHUI;

. BBIMOJHATh Pa3JIOKEHUE MHOIOWIEHOB Ha MHOXHUTEIM pa3HbIMU croco0aMu, cC
MCII0JIb30BaHUEM KOMOUHAIUMHI pa3InYHbIX IPUEMOB;

. UCIONIb30BaTh TeopeMy Buera u teopemy, oOpatHyto Teopeme Buera, i nmoucka KopHen
KBaJPaTHOIO TPEXUJIEHA W JUIsl peleHUs 3a7a4d, B TOM YHUCIE 337a4 C MapaMeTpaMHu Ha OCHOBE
KBaJpaTHOI'O TPEXUICHA;

. BBIIIOJIHSTH JIEJIECHUE MHOTOWIEHA HA MHOT'OUYJIEH C OCTaTKOM;

. JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEM (JF) = ;

o BBITOJIHATH MPEOOPa30BaHMS BEIPAKECHUH, COIEPKAIINX KBAIPaTHBIE KOPHHU;

o CBOOOJTHO OIEPUPOBATH TMOHITHUSAMHU «TOXIECTBO», «TOXKJAECTBO HA MHOMXECTBEY,
«TOXIECTBEHHOE ITPeoOpa3zoBaHUey;

o BBINOJIHATH Pa3IMyHble MPE0Opa30BaHMsI BEIPAXKEHUHN, COAEPIKAIINX MOIYIIH.

B noBceaHeBHOI ;KM3HH M MPHU U3YYeHUH APYTUX NPEAMETOB:

. BBIMOJIHATh TNpeoOpa3oBaHus U JIeHCTBUA C OYKBEHHBIMH BBIPAKEHUSIMH, YHCIIOBBIE
KO3(DPHUIIMEHTHI KOTOPBIX 3aMCaHbl B CTAHAAPTHOM BHJIE;

o BBINOJIHATH TPEOOPA30BaHMs PAMOHAIBHBIX BBIPAKEHUH TPU pEIICHUH 3a/1ad JPYTrux
y4eOHBIX TIPEIMETOB;

o BBINOJIHATh MPOBEPKY MPaBIONON00US (PU3MUECKUX U XUMHMUYECKHX (hOopMys Ha OCHOBE

CpaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHHUsI M HEpaABEHCTBA

o CB0060HO OnepUpOBaTh MOHATUAMU: YpaBHEHNE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
U HEpPaBEHCTBA, YPaBHEHME, SBIAIOLIEECH CIEACTBUEM [JPYroro YypaBHEHUs, YpPaBHEHHS,
PaBHOCHJIbHBIE HAa MHOKECTBE, pABHOCHJIbHBIE TPEOOPa30BaHUSI YPaBHEHUH;

o pelaTh pa3HbE BHJbI YPAaBHEHHUH M HEPABEHCTB U MX CHCTEM, B TOM YHUCIIE HEKOTOPbIE
ypaBHEHHsI JPOOHO-pallMOHAIIbHBIE;

o MOHMMATh CMBICI TEOPEM O pPABHOCWIBHBIX W HEPABHOCWIBHBIX MPEOOpPa3OBaHUAX
YPaBHEHUH U YMETb UX JOKa3bIBaTh;

o BJIQJIETh PA3HBIMH METOJIaMU pEIICHUsS YypaBHEHWIl, HEPaBEHCTB M UX CHCTEM, YMETb
BbIOMpATh METO/1 pellIeHUs] U 00OCHOBBIBATh CBON BHIOOD;

. pewmiath aiareOpanyecKue YpaBHEHUS M HEPABEHCTBA M UX CUCTEMbI C IapaMeTpamu
anreOpanyeckuM U TpapuuecKuM METOIaMH;

o BJIQ/IETh Pa3HBIMU METOJIaMU JI0Ka3aTeIbCTBA HEPABEHCTB;

o pelaTh ypaBHEHUS B II€JIbIX YHCIIaX.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

o COCTaBIIATh U pELIaTh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI IPU PEUICHUH 3aJad JAPYTuX

y4eOHBIX IPEMETOB;



o BBITNOJIHATH OLIEHKY MPaBIONOA00HS Pe3yabTaTOB, MOJYyYaeMbIX MPHU PELICHUHN PA3IUYHBIX
ypaBHEHUM, HEPABEHCTB U UX CUCTEM IPHU PEUICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB;

. COCTABJIAITh U pEIIaTh YPAaBHEHHs U HEPABEHCTBA C IIapaMeTpaMu IpU PELICHUU 3a1ad
JIpYrux yu4eOHBIX IPEIMETOB;
. COCTABJIATh YPAaBHCHUE, HEPABEHCTBO WM HUX CHUCTEMY, OIHCHIBAIOIIME PEAIbHYIO

CUTYaIMIO WM NMPUKJIAJHYIO 3a]]a4y, UHTEPIPETUPOBAThH MOTyUYECHHBIEC PE3YIbTAThI.

DOyHKIUUHA

o CBoOOIHO oOmepupoBaTh MOHATUSMHU: 3aBHUCUMOCTb, (DYHKIMOHAJIbHAs 3aBUCHUMOCTD,
3aBUCHMAsl M HE3aBUCHMas MepeMeHHbIe, (DYHKIMS, CIIOCOObI 3adanusi (PYHKIHH, apTyMEHT U
3HaYeHUe (YHKIHUH, 00JACTh ONpEAETICHUS U MHOXKECTBO 3HauUeHUs (PYHKUMU, HYTU (QYHKIUH,
rpapuxk  QyHKIMM, BepTUKAIbHAs, TOPH3OHTAJbHAS, HAKJIOHHAs AaCHMIITOTBI, Tpaduk
3aBUCUMOCTH, HE SBJISIONIEHCS (QYHKIIHECH,

. CTpOUTH TpapuKu (PYHKIUI: TUHEHHOW, KBaAPATHYHOU, IPOOHO-IMHEHHON MpH pasHBIX
3HAYCHUAX ITOKA3aTellsl CTETICHH,

o aHAJIM3UPOBATh CBOMCTBA (DYHKIMI U BU] rpadKa B 3aBUCUMOCTH OT IIaPaMeTPOB;

o UCIIOJIb30BAaTh METOJI MaTeMaTHYECKOM MHIYKUIMH IS BbIBoja (pOpMyIl, 10Ka3aTesbCTBa

PABEHCTB U HEPABEHCTB, PEIICHUS 3a7a4 Ha JACIIMMOCTb.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

° KOHCTPYHpPOBaTh U HCCIENO0BaTh (PYHKLHH, COOTBETCTBYIOIIME peajbHBIM IMpoIeccaM U
SBIICHUSIM, HMHTEPIPETUPOBATH IOJIYYCHHBIE PE3YJIbTaThl B COOTBETCTBUH CO CEHU(UKON
HCCIIElyEMOTO MPOLECcCa UK SIBIICHUS;

° HCITOJIB30BaTh rpa)KH 3aBUCUMOCTEH ISl UCCIICIOBAHMS PEAIBHBIX ITPOIIECCOB U SIBJICHUIA;
° KOHCTPYHpPOBaTh M UCCIENOBaTh (YHKIMU TPU pEHICHUH 3a7ad JAPYTuX YueOHBIX
MPEeIMETOB, MHTEPIPETUPOBATH MOJNyYeHHBbIE Pe3yJNbTaThl B COOTBETCTBUU CO clelUUu(UKON
yueOHOro npeamMera.

TexcToBbI€E 3aH0a4N

L4 Pemate IMPOCTHIC U CIIOKHBIC 3a/la4M, a TAKXKE 3aJa4n MMOBBIIICHHOM TPYAHOCTH U BBIACIIATD
HX MATECMATHYCCKYIO OCHOBY;,

L4 Pacrio3HaBaTh pa3HbIC BUABI X TUIIBI 3a1a4;

L4 HCIIOJIB30BAaTh PAa3HBIC KPATKUC 3allMCHU KaK MOJCIMW TCKCTOB CIIOXHBLIX 3alad W 3aJad

MOBEIIIEHHON CIIOKHOCTH IJIs1 TTIOCTPOCHUA IIOMCKOBON CXEMBI H pelicHud 3aaadv, BI)I6I/IpaTI>
ONTHUMAJIBHYIO JJIA paCCManHBaeMOfI B 3a/1a4C CUTyallun MOJICJIb TCKCTA 3a/1a4H,

o pas3nuvaTh MOJETh TEKCTa U MOJICb PEIICHUS 33/1a4¥, KOHCTPYHUPOBATh K OJHON MOJEIN
pEIICHHS CIIOXKHBIX 3a7a4 Pa3HbIe MOJICITH TEKCTA 33]1a4H;

o 3HaTh ¥ MPUMEHATH TP CIOc00a MOUCKa pelIeHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO U OT
yCIIOBUS K TPeOOBaHHUIO, KOMOMHUPOBAHHBIN );

o MOJICTTPOBATH PACCYKICHUS IPHU TIONCKE PEIICHUS 3a71a49 C TIOMOIIBIO rpad-CXeMbl,

o BBIJICTISITE 3TAITBI PEIICHUS 33JIa4H U COJICPIKaHUe KaXKIOTro JTara,

o yMeTh BHIOMpaTh ONTUMATIbHBIA METOJ PEIUICHHs 3aJa4d M OCO3HaBaTh BBIOOP METO]a,
paccMaTpuBaTh pa3IMYHBIE METObI, HAXOAUTh Pa3HbIC PEIICHUS 3a7au, €CIIM BO3MOKHO;

o AHAIM3UPOBATH 3aTPYIHCHHUS MTPH PEIICHUHN 33]1a9;

o BBITIOJTHATE Pa3InIHbIC TIPeoOpa3oBaHUs NMPEJIOKEHHON 33J]auH, KOHCTPYHPOBATH HOBBIC
3aJla4M U3 JJAHHOW, B TOM YHCIIe OOpaTHEIC,

o WHTEPIPETHUPOBATh BBIUMCIUTENBHBIC PE3YNbTAaThl B 3a/lade, HMCCIEN0BATh IMOJTYYEHHOE
peleHue 3a1a4u;

o U3MEHATH YCJIOBHE 3a7ad (KOJUYECTBEHHBIC WJIM Ka4eCTBCHHBIC JTaHHBIC), MUCCIICIOBATH
U3MEHEHHOE MPeoOpa30BaHHOE;

o AHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYallMH B3aWMHOTO PACIOIOXKEHHS IBYX OOBEKTOB H

M3MEHEHHE UX XapaKTePUCTHUK MPU COBMECTHOM JBHKEHHUH (CKOPOCTb, BPEMs, paCCTOSHUE).IIPU
peleHre 3ajad Ha JBIKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IMPOTHBOIOJOXKHBIX



HAIpPAaBJIEHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallUd Ha OCHOBE M3MEHEHHUS YCIOBUH 3ajaud Mpu
JBUKEHUH T10 PEKE;

. HCCJIEN0BATh BCEBO3MOXHBIE CHUTyallud IPU PEUICHUM 3aJady Ha JBUKEHUE IO pPEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

. peliaTh pa3HOOOpa3HEIE 3a/1aYH «HA YaCTH Y,

. pemate ¥ 000CHOBBIBATh CBOE pEIICHHE 3ahad (BBIACIATh MATEMAaTHYECKYHO OCHOBY) Ha
HAXO’KJICHUE YaCTH YKCIIa U YHCIa MO €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IpO0OH;

. OO0BSACHATH UACHTUYHOCTD 33]]a4 Pa3HbIX TUIIOB, CBS3BIBAIOIINX TPU BEJIUYMHBI (Ha padoTy,

Ha IIOKYIIKHU, Ha I[BI/I)KGHI/IG). BBLACIATDH 3TU BCIIMUMHBI U OTHOIICHUA MCXKIY HUMU, IPUMCHATDb UX
IIpu pCHICHUH 3aJia4, KOHCTPYHUPOBATh COOCTBEHHEIE 3aaa4 YKa3aHHBIX TUIIOB,

° BJIQJICTh OCHOBHBIMM METOJAMH pEIICHUs] 3aJlad Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH,
MCIIOJIH30BATh UX B HOBBIX CUTYAILIMSX 110 OTHOILLIEHHUIO K U3YYEHHBIM B Mpoliecce 00ydeHus;

° pemarh 3aJadyd Ha MPOIECHTHI, B TOM YHCIIE, CIOKHBIC MPOIEHTHI ¢ OOOCHOBAHHUEM,
HCITOJIb3YsI pa3HBIEC CIIOCOOBI;

° peuaTh JOTUYECKHE 3a/1a4u Pa3HBIMU CIIOCO0aMu, B TOM YHCIIC, C IBYMsI OJIOKaAMU U C TPEMsI
0JIOKaMH JTaHHBIX C IIOMOIIBIO TAaOJIHIL;

° peliaTe 3aJa4u M0 KOMOMHATOPHKE HAa OCHOBE HCIOJIb30BAaHUS H3YYCHHBIX METOJIOB U
000CHOBBIBATh PEIIICHHUCE;

° pemiaTh HECIOXKHBIE 3a7]a4H 110 MaTEMaTUYECKON CTaTUCTHUKE;

° OBJIAJICTh OCHOBHBIMH METOJAMH PEIICHUS CIOKETHBIX 3adad: apu(MEeTHYCCKUH,

anreOpanyeckuii, mepedop BapHaHTOB, TEOMETPUIECKHM, rpadUIeCKHii, MPUMEHSATh X B HOBBIX
10 CPAaBHEHUIO C U3YYCHHBIMH CUTYaLUAX.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPeIMETOB:

. KOHCTPYMpPOBAaTb HOBBIE Ul JaHHOW 3aJayM 3aJauyHble CUTYallUH C Y4ETOM peajbHBIX
XapaKTEPUCTUK, B YACTHOCTH, IPU PELICHUM 3a7a4 HAa KOHIEHTPALMH, YYUTHIBATh IUIOTHOCTH
BEILECTBA; PEIIATh U KOHCTPYUPOBATh 3aa4¥ Ha OCHOBE PACCMOTPEHMS peallbHBIX CUTYallUl, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YiIbTaT;

. peuars 3aa4y Ha JBUKEHHE 110 PEKE, PACCMATPUBAsi pa3HbIE CUCTEMBI OTCUETA;

. KOHCTPYUPOBATh 3aJlauHble CUTYaIMH, TPUOIMKEHHBIE K PeabHOM eCTBUTEIBHOCTH.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

o CB0OOIHO oOmepupoBaTh MOHATHUAMHU: CTOJOYAThIE M KPYrOBbIE AMArpaMMbl, TaOJIMIIBI

JIAaHHBIX, CpeHee aprupMeTHYeCKoe, MeIMaHa, HauOoJbIllee U HAUMEHbIIIEEe 3HAUYECHUS BHIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS U CTAHAAPTHOE OTKIOHEHUE, CIyJdaiiHast U3MEHUHNBOCTD;

. BbIOMpaTh Haubosiee yAOOHBIH cHocod mpenacTaBieHHs HH(OpMalMM, aJeKBaTHBIA €€
CBOMCTBAM M IIEJIIM aHaJIN3a;

° BBIUHCIISTH YUCIOBBIE XapaKTEPUCTUKU BHIOOPKH.

B noBcenHeBHOI KU3HM U NPU U3YYEeHUH IPYTUX NPeIMETOB:

° MPEACTABISITH HHPOPMAIIMIO O PEATHHBIX MPOIECCaX M SBICHUSIX CIIOCOOOM, aJIeKBaTHBHIM
€€ CBOMCTBAM U IIEJIM UCCIIEIOBaHUS;

° aHAJM3UPOBATh U CPABHUBATH CTATUCTUYCCKUE XAPAKTEPUCTUKH BHIOOPOK, TOJYUYCHHBIX B

MPOLECCE PELICHUS] MPUKIAAHON 3a/1aud, U3YYEHUS PEAJbHOTO SIBJICHUS, PEIICHUS 3aadyd U3
JIPYTUX y4EOHBIX MPEIMETOB,;

OIICHHUBATH BepOSITHOCTI) peaJ'H)HI)IX CO6BITI/II71 nu SIBJ'IGHI/II\/II B paanqux chyauI/mx.

Hcropuss MaTeMaTHKHU

] [lornMaTe MaTeMaTHKy KakK CTPOrO OpPraHW30BaHHYK) CHCTEMY HaydHbIX 3HAHWM, B
YaCTHOCTHU BJIAACTH Hpe)ICTaBJ'IeHI/ISIMI/I 06 AKCUOMATHUYCCKOM HOCTpO@HI/II/I FGOMeTpI/II/I 158
MEPBUYHBIMU IIPEACTABICHUSAMU O HEEBKIIUIOBBIX TEOMETPUSX;

L] paCCManI/IBaTB MaTeMaTI/IKy B KOHTCKCTEC I/ICTOpI/II/I paSBI/ITI/If{ IUBUJIN3aAllUUu U I/ICTOpI/II/I
paSBI/ITI/IH HayKI/I, IIOHUMAThb pOJ'IB MAaTeMaTHUKH B paSBHTI/II/I POCCI/II/I.

MeTtoabl MAaTEMATHKH



® BJ'Ia,I[eTI) SHaHUAMU O Pa3IMYHBIX MECTOAaX 000CHOBAHHS U OITPOBCPIKCHUA MATEMATUUCCKHUX
YTBep)KI[eHI/Iﬁ N CaMOCTOATCIIbHO ITPUMCHATD UX;

L4 BJIaACTb HAaBbIKAMH aHAJIN3a YCJIOBUA 3aa4d U OMNPCACIICHUA NMOAXOMAIINX IJId PCIICHUS
3ala4 U3YyYCHHBIX MCTONOB UJIN UX KOM6I/IHaI_II/II\/JI;
° XapaKTEpHU30BaTh IMPOU3BEACHHUA NCKYCCTBa C y‘IéTOM MAaTEMAaTHYCCKHUX BaKOHOMepHOCTeﬁ

B IIpHUPOAC, UCIIOJIB30BATh MaTEMATUUYCCKHUEC 3aKOHOMEPHOCTHU B CaMOCTOATCIIBHOM TBOPUYCCTBE.
I[.Tlﬂ CJICNbIX U cnaﬁonmumx oﬁyqammuxca:

o Brnaners npaBmiiamu 3anucu MaTeMaTH4eCKUX (GOPMYJI U CIIELUAIbHBIX 3HAKOB pelbe(HO-
TOYEYHOU cucTeMbl 00o3HaueHuii JI. bpaiins;

o BJIAJI€Th TAKTUJIbHO-OCSA3aTEIbHBIM CIOCOOOM 00OCJIEIOBAHUS U BOCIPHATUSA pelbeHBIX
n300pakeHUI IPEIMETOB, KOHTYPHBIX N300paKEHUH reoMeTpHUeCcKUX (GUryp u T.11.;

. YMETh YUTaTh pelibeHbIe rpaduKu 27I€MEHTapHBIX (YHKINI HA KOOPAMHATHOHN IIIOCKOCTH,
NPUMEHSTH CHEIHaIbHbBIE TPUCIIOCOOICHHS IS Penbe(HOTO YepUeHNs;

o BJIaJI€Th OCHOBHBIM (DYHKIIMOHAJIOM IPOTrpaMMbl HEBU3YaJIbHOIO AOCTyNa K MH(OpMaIu

Ha okpaHe IIK, yMeHue wucnosnp30BaTh MEpPCOHAIBHBIE TU(IOTEXHUUECKUE CpEACTBA
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHOT'O JIOCTYIA CJIENbIMUA 00Yy4aroIUMUCS.

J1st 00y4aromuxcs ¢ HApYIIEHUsIMA ONIOPHO-IBUIaTeJIbHOI0 aNnapara:

. Biramers cnenmanbHbBIMU KOMIIBIOTEPHBIMU CPEJICTBAMM IIPEACTABICHUS U AHAIN3A JTAHHBIX
U yMEHHUE MCIOJIb30BaTh IIEPCOHANBHBIE CpPEACTBA JOCTyNa C YYETOM JIBUTATEIbHBIX,
peYeBUTaTEIbHBIX U CEHCOPHBIX HapYIICHUN;

. YMETh UCIIOJIB30BATh IIEPCOHAIIBHBIE CPEICTBA JOCTYIIA.

IIpeamMeTHbIe pe3y/abTaThI:

9 kaacce

OcBoeHue 0CHOBHOW 00pa30BaTeNIbHONM POrpaMMbl HAIIPABJICHO HA:

DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4eCKOl JIOTUKH

o ®opmupoBaHue NPEACTABIEHUI 0 MaTEMATUKE KaK O METOZE O3HAHUS JEMCTBUTEIBLHOCTH,
MO3BOJIAIOIIEM ONMCHIBATh U U3y4YaTh PEAJIbHbBIE MPOLIECCHI U SIBICHUS:

—  OCO3HaHMe poJiIM MaTeMaTUKH B pa3BuTuu Poccun u mupa;

—  BO3MOXHOCTb IIPUBECTH IPUMEPBI U3 OTCUECTBEHHOM M BCEMHUPHOM HCTOpUU
MaTEMAaTHUYECKUX OTKPBITUI U UX aBTOPOB;

. pa3BUTHE YMEHHMIl paboTaTh ¢ Yy4eOHBIM MaTeMaTUYECKUM TEKCTOM (aHaJIU3UpOBATh,
U3BJIEKATh HEOOXOIMMYyI0 WH(POpPMAIMIO), TOYHO U TPaMOTHO BbIpaXKaTb CBOM MBICIH C
OPUMEHEHHEM MaTeMaTUYeCKOH TEPMUHOJOTMM M CHUMBOJMKH, MPOBOJUTH KIACCHU(PHUKAIMH,
JIOTUYECKHEe 000CHOBaHMSI, JOKA3aTeIbCTBA MaTEMaTHUYECKUX YTBEPIKICHUN!

—  ONEpUpOBaHME MOHATHSMM: MHOXECTBO, DJJEMEHT MHOXKECTBA, IOJMHOKECTBO,
NPUHAAIEKHOCTh, HAaXOXJEHHE NepeceueHus, OOBbeIMHEHUS MOAMHOXECTBA B IMPOCTEHUIIMX
CUTYalUsX;

—  pelICHHE CIOKETHBIX 3aJau pa3HbIX THIIOB HA BCE apU(MEeTUUYECKHE ACHCTBUS;

—  TIpuUMeHeHHe crocola MOMCKA PelIeHMs 3a/laud, B KOTOPOM PacCyKIECHHE CTPOMUTCS OT
yCIOBHS K TPeOOBAHUIO MIIM OT TPeOOBaHMS K YCIOBHIO;

—  COCTaBJIEHHE IIJJaHa pEeUIeHMs 3ajjaud, BbIIEJICHHE JTalloB €€ PEeLIeHUs, MHTepIpeTanus
BBIUMCIIUTEIBHBIX PE3Y/IbTATOB B 33/1a4€, UCCIEJOBAHKE ITOJIyYEHHOTO PELICHMS 3a/1a4U;

—  HaxoKJEeHHEe MPOIIEHTA OT YKCJIa, YUCia MO MPOIEHTY OT HET0, HaXOXKJIEHHS IPOLEHTHOTO
OTHOUICHHUSI JIBYX UYHMCEJ, HaXOXKACHHS MPOIIEHTHOTO CHU)KEHUSI MJIM IPOLEHTHOIO MOBBIIIEHUS
BEJIMYUHBI,

—  pelIeHHe JOTMYeCcKHX 3ajad.

. orepupoBaHWe Ha 0a30BOM ypPOBHE TMOHATHSIMHU: OMNpEICICHHE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO;
. NPUBOIUTH TIPUMEPBI U KOHTPIIPUMEPHI JIJIS IOATBEP)KHEHHS CBOMX BBICKA3bIBAHHI.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



. WCITOJIH30BaTh rpadnueCcKoe MPEACTABICHIUE MHOYKECTB ISl OTTMCAHUS PEaTbHBIX IMPOIIECCOB
Y SIBJICHUM, TIPH PEIICHUH 3aJ1a4 APYTUX YIeOHBIX MMPEIMETOB.

Yucaa

° Pa3zBuTne mnpeAcCTaBICHM O 4YHCIE M YHUCIOBBIX CHCTEMax OT HATypaJbHbIX [0
JICUCTBUTENIbHBIX YHCEJ; OBJIQJICHUEC HABBIKAMHU YCTHBIX, MHCHBMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYHCIICHUIA:

- OTICPUPOBAHUE TMOHATHIMH: HATypaJbHOE YHCIIO, IEJI0€ YHCI0, OOBIKHOBEHHAs IpoOb,
JecATUYHAs JPO0b, CMENIAaHHOE YHCII0, PAIlMOHAIBHOE YUCIIO, UPPAMOHAIBHOE YHCIIO;

- UCIIOJIb30BaHNE CBOMCTBA YUCENl M 3aKOHOB apU(PMETHYCCKHUX OIEpaluid ¢ YHCIaMU MPHU
BBIIIOJTHEHUH BBIUYKMCIICHHM;

- WCIIOJIb30BAaHUE MTPU3HAKOB JIEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUNA U
pEIICHUH 3a/1a4;

- BBITIOJTHEHHUE OKPYTJICHUS YUCEJI B COOTBETCTBUU C IIPaBUJIAMH;

- CpaBHEHHUE YHUCETT;

- OIICHUBAHUE 3HAYCHUS KBAAPATHOTO KOPHSI U3 MOJ0XKHUTEIBLHOIO 1I€JIOr0 YHUCIIA.

B noBceqHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

L4 OLCHUBAHWEC PE3YJIbTATOB BBIYMCIICHUI IIpU pCHICHUHN MMPAKTUYCCKHUX 3ada4;
L BBITTIOJTHCHUE CPAaBHCHUA YU CCIT B PCAJIBHBIX CUTYAallUAX
o COCTAaBJICHHUC YUCIIOBBIX BBIPAXKCHUA MTPHU PCIICHUHN MMPAKTUYCCKUX 3adaY U 3a1a4 U3 APYIuX

y4eOHBIX IPEIMETOB.

ToxknecTBeHHBbIE IPe0OpPa3oBAHUA

OBnaseHue CHUMBOJIBHBIM S3BIKOM anreOpbl, MpPHUEMaMH BBINOJIHEHUS TOXIECTBEHHBIX
peoOpa3oBaHuil BbIPAKEHUHM, UCCIIEI0BATh IOCTPOEHHBIE MOJIENIN C MCIIOIb30BAaHUEM alapara
anreOpbl, UHTEPIPETUPOBATH MOTYICHHBIN Pe3yIbTar:

. BBINIOJIHEHUE HECIIOKHBIE TPEoOpa3oBaHMsl Uil BBIYMCICHHUS 3HAYCHUH UHMCIIOBBIX
BBIDAKECHMM, COAEpP/KAIMX CTEIEHU C HAaTypalbHBIM II0KAa3aTeleM, CTEIEHU C LENbIM
OTPHULATEIIbHBIM I10KA3aTENEM;

. HCIOJIb30BaHuE (POPMYIT COKpPALIEHHOTO YMHOKEHUS (KBaJpaT CyMMBbI, KBaJipaT pa3HOCTH,
Pa3HOCTh KBAJPaTOB) ISl YIIPOILIEHHS BRIUMCICHUN 3HAUCHUN BBIPAKCHUI;

. BBITIOJTHEHHE HECIIOKHBIX TPeoOpa3oBaHus APOOHO-THHEHHBIX BBIPAKEHUH U BBIPAXKEHHH C
KBaJPAaTHBIMU KOPHSIMH.

. BBITNIOJTHEHHE HECIOXKHBIX NMPeoOpa3oBaHUM LENbIX, APOOHO pAallMOHATIBHBIX BBIPAKEHUN U
BBIPQXEHHUI ¢ KBaJIpaTHBIMU KOPHSMH; PacKpbIBaTh CKOOKH, MPUBOJUTH MOJO0HBIE claraeMsle,
UCIIOJIb30BaTh (POPMYJIbI COKPALLIEHHOTO YMHOXKEHUSI.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

. IIOHUMaHUE CMBICII 3aIIMCH YMCIIA B CTAHAAPTHOM BHU/IE;

. orepupoBaHre Ha 0a30BOM YPOBHE MOHITHEM «CTaHJIAPTHAS 3aIHCh YUCIIa»

YpaBHeHUsI M HEpaBEHCTBA

OBnajgeHue MNpueMaMH pPELICHUS YpPaBHEHUM, CHCTEM YypaBHEHHWI, HEPaBEHCTB M CHUCTEM
HEPAaBEHCTB; YMEHMsI MOJEIMPOBATh peallbHble CUTYyalldd Ha S3bIKEe aiureOpbl, HMCCIelI0BaTh
MOCTPOCHHBIE MOJIENIM C UCIOJIB30BaHUEM ammapaTa anreOpbl, HHTEPIPETUPOBATh MOTYYCHHBIN
pe3ynbTar:

. ornepupoBaHue Ha 0a30BOM YpOBHE TMOHATHUSMHU: PABEHCTBO, YHCIOBOE PAaBEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHHUs, PCIICHHUE YPABHEHUs, YKMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;

. pEllIEeHNE JIMHEWHBIX HEPABEHCTB U HECIIO)KHBIE HEPABEHCTBA, CBOJAIIMECS K JIMHEHHBIM;
o pEILIEHNE CUCTEM HECIIOXKHBIX JIMHENHBIX YPABHEHU, HEPABEHCTB;

. peleHne KBaJpaTHBIX YpaBHEHMH 1o (opMysie KOpHEH KBapaTHOIO YpaBHEHUS;

o n300pakeHNe peleHni HepaBeHCTB U MX CHCTEM Ha YHCIOBOW MPSIMOIi.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



° COCTaBJICHHE MU PEIICHUE JIMHEHHBIX YPABHECHHH MpU PEIICHUU 3a7ay, BO3HUKAIOIINX B
JIPYTUX YYEOHBIX IIPEIMETaX.
DOyHKIUUHA

OBnageHue cucreMod (YHKIMOHAIBHBIX TOHATHH, Pa3BUTHE YMEHHs HCIOJIb30BaTh
(GyHKIIMOHATBHO-TpaUUECKUEe TPEICTABICHHUS JJIsi PEIICHUS Pa3INYHBIX MaTEeMaTHYECKHUX
3aja4, JIJIs ONMCAHUS Y aHAJIM3a PEaIbHBIX 3aBUCUMOCTEH:

. HaXOKJCHHUE 3HAYCHUH (PyHKIIMM 1O 3aJaHHOMY 3HAUYEHHUIO apryMEHTa;

. HAXOXXJCHUH 3HAYEHUH apryMeHTa Mo 3aJaHHOMY 3HAYCHHI0 (DYHKIMH B HECIOMXHBIX
CUTYaIUsX;

. ONpeIeTICHUE MTOJO0KEHUS TOYKHU 110 €€ KOOpAUHATaM, KOOPIAUHATHI TOUYKH I10 €€ IMOJI0KEHUI0
Ha KOOPJIMHATHOM IIOCKOCTH;

. 1o rpaduKy HaXOXJAeHHUE 00JIaCTh OMpEeNIeHUs], MHOXKECTBO 3HAYEHUH, HYIM (YHKIUH,

IPOMEKYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKHM BO3pacTaHus M YyObIBaHUA, HaumbOosbllee U
HaMMEHbIIIee 3HAaYeHUS (PYHKINH;

. MOCTPOEHHUE rpaduka byHKINN (JTMHEWHOMH, KBaJpaTUYHOM, obpartHoi
IPOTIOPIIMOHATBHOCTH, CTCIICHHO! ),

. ompezenenue rpaduka mo rpaduyecKku 3aMaHHON (QyHKIUM (JIMHEHHOW, KBaJAPaTUIHOM,
00paTHON IPONOPLUUOHATIBLHOCTH);

o ornpeneieHue NPUOMMKEHHBIX 3HAYCHHWH KOOPAMHAT, TOYKH IEPecedeHus TpaduKoB
byHKIM;

o OlepHpOBaHNE HA 0a30BOM YPOBHE IMOHSTHUSMH: TOCIEIOBATEILHOCT, apupMeTHIecKas
pOTpeccusi, FeOMETPUIECKast MPOTPeCcCus;

o pelieHre 3aJad  Ha OPOTPECCMU, B  KOTOPBIX OTBET MOXET OBITh IOJy4YeH

HEMOCPEACTBEHHBIM NOACUETOM 0e3 mpuMeHeHUs (HopMy.

B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU APYTUX NPeIMETOB:

o UCIOJIb30BaHUE TPa(UKOB peajbHbIX MPOLECCOB U 3aBUCHUMOCTEH Ul ONpEAeieHUus uX
CBOMCTB (HamOOJbIIME M HAUMEHbIINE 3HAU€HUs, NMPOMEXKYTKHM BO3pacTaHUS M YyObIBaHUS,
00J1aCTH MOJIOKUTENIBHBIX U OTPULIATENIbHBIX 3HAUEHHH U T.11.);

. MCIIOJIb30BaHUE CBOMCTB JMHEHHONW (QYHKIMH, TpaUK MPU PEIICHUU 3a1ad U3 JIPYrux
y4eOHBIX IPEIMETOB.

TexcroBbI€ 321241

. Pemenne Hec0KHBIX CIOKETHBIE 3a]Ja4X Pa3HbIX TUIIOB HA Bce apudMeTndecKue JeicTBus;
. MIOCTPOECHNE MOJIENU YCIIOBHS 3aJau (B BUJI€ TaOJIMIIbI, CXEMBI, PUCYHKA WJIM YpPaBHEHU),
B KOTOPOM /1aHbl 3HAYEHUSI IBYX U3 TPEX B3aUMOCBS3AHHBIX BEJIMYMH, C LIEIbIO TOMCKA PELICHUS
3a/1a4u;

o OCYILECTBIICHHE CIIOCOOOB MOUCKA PEIICHUS 33/1a4H, B KOTOPOM PacCyKJI€HHE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO WJIM OT TPeOOBaHUS K YCIOBHIO;

o COCTaBJICHHE IIJIaHA PEIICHUs 3a1a4H;

o BBIJICJIEHUE JTANOB PEIICHUs 331a4H;

o WHTEPIPETHPOBAHNE BHIYUCIUTEIBHBIX PE3YJIBTATOB B 3ajaUe, UCCIICOBAaHUE MTOTYYSHHBIX
pelLleHNe 3aaui;

o 3HaHUE PA3TUYUN CKOpOCTEH 00BEKTa B CTOSUEH BOJIE, TPOTHB TEUEHHS U 110 TEUEHUIO PEKH;
o peleHne 3a7ay Ha HaX0XKJIeHUE YacTH YHiclia U YKcia 10 ero 4acTH;

o peleHne 3aja4y pa3HbIX TUIIOB (Ha paboTy, Ha TOKYIKH, HA IBUKEHHE), CBA3BIBAIOIINX TPH
BEJIMYMHBI, BBIIEISATh 3TH BETUYMHBI U OTHOILIEHUS MEX]ly HUMH;

o HAXOXXJCHWE TPOICHTa OT YMCIIA, YMCIO 10 MPOIEHTY OT HEro, HaXOIHWTh MPOIICHTHOE
CHIDKEHHE WJIH TTPOIICHTHOE TTOBHIIIEHUE BEJTMUNHBL;

o pelIeHNe HECTIOXKHBIX JIOTMYECKUX 3a7a4 METOJIOM PACCyKACHUH.

B noBceaHeBHOI1 ;KM3HU ¥ PU U3YYE€HHUH JPYTUX NMPEAMETOB:

o BBIJIBUKEHUE TUIIOTE3bI O BO3MOXKHBIX MPEIEIbHBIX 3HAUEHHUSIX UCKOMBIX B 33/1a4€ BEJIUYHH

(enaTh MPUKUAKY)



CrarucTuKa ¥ TeOpUsi BEpPOSITHOCTEI.

OBnageHne MPOCTEUIIMMU CHOCOOAMH TPEICTABICHUS M aHAIM3a CTAaTHUCTUYECKUX JAHHBIX;
dbopMupoBaHUE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHUpPE U O
Pa3IMYHBIX crI0c00ax UX M3yYEeHHUs, O MPOCTEHIITNX BEPOSTHOCTHBIX MOJICNIAX; PAa3BUTHE YMEHHM
U3BJIEKaTh MH(OPMAIIHIO, IPEICTABICHHYIO B Ta0IHIIaX, HA JUarpaMMmax, rpadukax, OnuchbiBaTh
U aHAJIM3MPOBATh MACCHUBBl YHMCIIOBBIX JIaHHBIX C IOMOIIBIO HOJIXOJSIIMX CTAaTUCTUYECKUX
XapaKTEPUCTHUK, UCITOJIb30BAaTh TOHUMAHUE BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOLIUX SIBJICHUHN NPH
IIPUHATUU PELLICHUIA:

. dbopMupoBaHHE TPEACTABICHUS O CTAaTUCTHUECKUX XapaKTEPUCTHKAX, BEPOATHOCTH
CIIy4aifHOTO COOBITHS;

. peleHre MPOCTEHITNX KOMOMHATOPHBIX 3a/1a4;

. oTpesieNieHue OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YHCIOBBIX HA0OPOB;

. OIICHUBAHUE U BHIYUCIICHHE BEPOSTHOCTU COOBITUS B TPOCTEHUIINX CITyYasiK;

. HAJIMYUE MPEACTABICHUS O POJIU MPAKTUIECKH JOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHH,
0 pOoJu 3aKOHA OOJIBIIIUX YHCENl B MACCOBBIX SIBJIICHUSX;

. YMEHHE CPABHUBATh OCHOBHBIE CTATHCTUYECKUE XAPAKTEPUCTUKH, ITOTYUYECHHBIE B POLIECCE

pelieHus MPUKIAIHON 3a4a4d, U3YUEHUS PEATHHOTO SIBJICHUSI.
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

° OIICHUBAHME KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Tiepebopa;

L] UMETH HpGI[CTaBJIeHI/Ie [0) pOJII/I HpaKTHqGCKH IlOCTOBGpHI)IX nu MaJIOBepOﬂTHI)IX COGI)ITI/If/'I;

L] CpaBHI/IBaHI/Ie OCHOBHBIX CTAaTUCTHUYCCKUX XapaKTepI/ICTI/IK, HOJIy‘IGHHI)IC B HpOHGCCG
pGIHeHI/Iﬂ HpHKHaI[HOfI 3aJa4u, I/I3y‘-I€HI/I$I peanI)Horo SIBJICHUA,

° OLICHMBAHHE BEPOSTHOCTH PEANbHBIX COOBITHI U SBICHUI B HECTIOKHBIX CUTYaIUX.
HcTopust MaTeMaTnKH

L] OHI/ICI)IBaHI/Ie OTACJIIBHBIX BBIAAOIINXCA pe3YJII)TaTOB, HOJIyT-IeHHI)IX B XO0Ie paSBI/ITI/ISI
MaTE€MaTUKHU KaK HayKH;

L] 3HAHUC HpPIMCpOB MAaTEMAaTUYCCKUX OTKpI)ITI/Iﬁ n ux aBTOpOB, B CBsA3U C OTGIIGCTBGHHOI\/JI nu
BCEMUPHOMN UCTOPHUEN;

° IIOHUMaHUe POJIM MAaTEMATUKHU B pa3BuTUHU Poccuu.

MeTtoabl MAaTEMATHKH

° OrmpeziesieHre TMOAXOMAAIIETO HM3YYEHHOTO METO/Ma ISl PEIICHUS H3yYEHHBIX THUIIOB
MaTEMAaTUYCCKUX 3aa4,

° 3HAaHHE IPUMEPOB MATEMATUUECKUX 3aKOHOMEPHOCTEN B OKPYKAIOLIEN JEUCTBUTEIBHOCTH

Y TIPOU3BEJICHUSAX UCKYCCTBA.
JL1st cenbIX M c1a00BUASAIINX 00YYAKOLIUXCH:

o BJIaJICHHE MPAaBUJIAMU 3alIMCH MaTeMaTHYeCKUX (OPMYIT U CHIEIIMAIbHBIX 3HAKOB pelbe(HO-
TOYEYHOU cucteMsl 0003HaueHuit JI. bpaiins;

. BJIa/ICHNE TaKTUJIbHO-0CS3aTENIbHBIM CIIOCOOOM 00CIIEIOBaHMSI U BOCHIPHSTHS pelbePHBIX
U300pakeHH TPEIMETOB, KOHTYPHBIX N300paKEHUI TeOMEeTpHUECKUX GUryp H T.11.;

. YMEHHE 4YuTaThb peiabedHble Tpa@UKU dIEMEHTAapHbIX (YHKIMA Ha KOOpAUHATHOM
IJIOCKOCTH, IPUMEHSThH ClieualbHbIE MPUCIIOCOONIEHUS A PeNbe(HOTO YepueHus;

. BJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOTrPaMMBbl HEBU3YaJIbHOT'O I0CTyNAa K HH(OpMAIUU

Ha okpaHe IIK, yMeHue wucronp30BaTh MEpPCOHANBHBIE THUQIOTEXHHUUECKHUE CpEACTBA
MH(}OPMaLMOHHO-KOMMYHHUKAIIMOHHOTO JIOCTYTMA CJIENBIMUA 00Yy4arOIUMHUCS.

st 00y4aromuxcsi ¢ HApYIIEHUSIMA ONTOPHO-IBHUIaTeJIbHOI0 annapara:

o BJIQJICHUE CIIEHUATbHBIMU KOMIIBIOTEPHBIMU CPEICTBAMU TPEACTABIEHUS W aHaju3a
JAaHHBIX U YMEHHE HCIOJb30BaTh MEPCOHAIBHBIE CPEJICTBA JOCTYIA C YYETOM JIBUTaTeNIbHBIX,
peueIBUraTeIbHbIX U CEeHCOPHBIX HapyIIECHUH;

o YMEHHUE HCII0JIb30BaTh IEPCOHAIBHBIE CPEJICTBA JOCTYIIA.



BBIMyCKHUK TOyYUT BO3MOXHOCTh HAYYHUTHCS B 9 Kilacce Il YCIEUTHOTO IMPOIOJIKEHHS
00pa3zoBaHus:

DJIeMEHTBI TEOPUU MHOKECTB M MATEMATUYECKOM JIOTHKU

o CBO60[[HO ONCpHUPOBATh NOHATUAMU: MHOXCCTBO, XapaKTCPUCTUKHU MHOXKCECTBA, 3JICMCHT
MHO>KECTBA, MyCTOE, KOHEYHOE U OECKOHEUYHOE MHOXECTBO, MOJIMHOXKECTBO, MPUHAIJICKHOCTb,
BKITIOYCHHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 33]JaHIE MHOXKECTBA;

o 3aJaBaTh MHOKECTBA Pa3HBIMH CIIOCOOAMU;
o IIPOBEPSATH BBIIOJIHEHNE XapAaKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;
o CBOOOJHO ONEpUPOBATh TMOHSATHSIMHU: BBICKA3bIBAHWE, HMCTUHHOCTD U  JIO)KHOCTb

BBICKA3bIBAHUS, CIIO’KHBIE U MPOCTHIE BHICKA3bIBAHMSI, OTPULIAHUE BBICKA3bIBAHUI;, HICTUHHOCTb U
JIO’)KHOCTh YTBEPXKJECHUS U €ro OTPUIIAHMS, ONEpalliyd HaJ BBICKA3bIBAHUSAMH: M, WJIU, HE.
YcioBHBIE BbICKA3bIBaHUS (MMILIMKALIUN);

L4 CTPOUTH BBICKA3bIBAHUS C UCIIOJIB30BAHNEM 3aKOHOB aJIFC6pLI BBICKA3bIBaHUH.

B noBceqHeBHOM KH3HHA U IPpU U3YYCHUH APYIuX NMPEAMETOB:

o CTPOUTH PACCYKACHHNA Ha OCHOBE UCIIOJIb30BAHUA ITPABUII JIOTUKH,

o HCIIOJIb30BATh MHOKCCTBA, OIICpallii C MHOXKXCCTBAMMU, UX rpa(bnqecxoe IpeaACTaBJICHUC IJIA

OTHCAaHUS PealbHBIX MPOIIECCOB U SBJICHUM, IPH PEIICHUH 3324 JPYTUX y4eOHbIX MPEeIMETOB
Yucaa

° CB00OIHO OTIEpUPOBATH MOHATUSAMHU: HATYPAJIbHOE YUCIIO0, MHOYKECTBO HATYPaJIbHBIX YHCET,
11EJI0€ YKCIIO, MHOXKECTBO IICJIBIX YHCEN, OOBIKHOBEHHAs IPOOb, ACCATHYHAS P00, CMEIIIAaHHOE
YUCIIO, PAUMOHAIBHOE YHCIIO, MHOKECTBO PALMOHAIBHBIX YHCEN, WUPPALUOHAIBHOE YHUCIIO,
KOPEHb CTETECHU N, IEUCTBUTEIBHOE YK CIIO, MHOKECTBO JIEUCTBUTEIIbHBIX UUCEII, TEOMETPUYECKAs
I/IHTepHpeTaLII/ISI HaTypaanmx, O CIbIX, paLII/IOHaJII)HI)IX, I[GflCTBI/ITCJILHBIX YHUCCII,

. MOHUMATh U OOBSICHATH PA3HUILy MEXAY MO3UIMOHHOM M HEMO3UIMOHHOM CHUCTEeMaMH
3aIIMCH YHCEIT,

° MEePEBOAUTH YHUCIIA U3 OJHOM CUCTEMBI 3aIMMCH (CUCTEMBI CUHCIICHUSI) B JIPYTYIO;

° JIOKa3bIBaTh M MCIIOIB30BaTh MPU3HAKU NETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbI 1
MIPOU3BE/ICHUS YMCEN MPU BBIITOJIHEHUH BBIUMCIECHUN U PEILICHUH 33/1a4;

° BBITIOJIHSITH OKPYTJICHUE PAllMOHATBHBIX U UPPAIIMOHATIBHBIX YHCEII C 3aIaHHONU TOYHOCTBIO;
° CpaBHHUBATH JICUCTBUTEIIbHBIC YHCIIA PA3HBIMU CITOCO0AMU;

° YIOPSAIOYMBAThH YHCIIA, 3alIMCAaHHBIE B BUE OOBIKHOBEHHON M JECITHYHON APOOH, YHCIIa,

3alMMCaHHBbIC C UCITIOJIB30BaHHUEM apI/I(l)MCTI/I‘-ICCKOFO KBaApaTHOI'O KOPHA, KOpHCfI CTEIECHH OO0JIbIIIE
2;

. Haxoguth HOJ/l u HOK uucen pasHeiMu croco6amMu M UCHOJB30BaTh MX HPU PELLICHUU
3aj1a4;
o BBITOJIHATH BBIUMCIIEHUS U MPeoOpa3oBaHusl BBIPAXKEHUH, COAepkKalUX JeHCTBUTENbHbIE

YHCJIa, B TOM YKCJIE KOPHU HATYpPaJIbHBIX CTEIICHEH.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

. BBITOJIHATH U OOBSACHATH PE3yJIbTaThl CPABHEHUS PE3yJIbTATOB BBIUMCICHUH NIPU pEIIEHUH
MPAKTUYECKHUX 3aJa4, B TOM YHCJie MPUOIMKEHHBIX BBIYMCICHUH, UCIIONb3Yys pa3Hble CIOCOObI
CpPaBHEHUH;

L4 3alucCbIBaTb, CpaBHUBATb, OKPYIJIATH YHCIOBBIC TAaHHBIC pPEAJIbHBIX BCJIWMYHMH C
HCITIOJIB30BAHUEM PA3HBIX CUCTEM U3MCPCHUSA,
L4 COCTaBJIAITb U OLICHUBATH PA3HBIMH CIoco0aMu YHUCIOBEIC BBIPpAKCHUA TIpU PCIICHHUU

NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX yU4eOHbIX IPEeIMETOB
ToxknecTBeHHbIE IPe00pa3oBaHUs

L4 CB060,Z[HO OIICPpHUPOBATH MOHATUAMU CTCIICHU C LCIIBIM U ,[[pOGHBIM IIOKa3aTCIceM,
L4 BBIIIOJIHATH JOKA3aTEIbCTBO CBOMCTB CTEIICHHU C IIEIBIMU U ,[[pO6HBIMI/I TIOKa3aTCIIsIMU,;
L4 OoneprupoBaTh NOHATUAMU KOAHOWICH», «MHOTOYICHY, KMHOT'OYJICH C OJTHOM HCpCMCHHOfI»,

«MHOT'OYJICH C HECKOJbKHUMH ICPCMCHHBIMU, KOB(I)(I)I/ILII/ICHTBI MHOI'O4JICHA, «CTaHAapTHas
3allMCh MHOT'OYJICHAa», CTCIICHb OJHOYJICHA U MHOI'OYJICHA,



. CBOOOJIHO BJIAQETh TMpHEMaMU TpPeoOpa3oBaHUs LEIbIX W JIPOOHO-pAITMOHATBHBIX
BBIPAXKEHUI;

. BBIMOJIHATh  PA3j0KEHWE MHOTOWIEHOB HA MHOXHUTEJIW Pa3HBIMH  CIOCOOAMH, C
UCTIOJIb30BaHUEM KOMOMHAIMI Pa3InYHbBIX PUEMOB;
o UCIIONIb30BaTh TeopeMy Buera u Teopemy, oOpatHyto Teopeme Buera, ais norucka KkopHei

KBaJPaTHOrO TPEXWIEHA M JUIs PEeLIeHMs 3ajad, B TOM 4YUCIIE 3ajad C MapaMeTpaMu Ha OCHOBE
KBaJPaTHOIO TPEXUJICHA;

o BBITOJIHATH I€JICHUE MHOTO4JIEHA HA MHOTOYJIEH C OCTaTKOM;

) ) . (W) =
. JI0OKa3bIBaTh CBOMCTBA KBAaJIPAaTHBIX KOPHEH U KOPHEH CTEIICHHU N, .
. BBINOJIHATh MPEe0Opa3oBaHUsl BBIPAKECHUHN, COJACPKALIMX KBAJApaTHbIE KOPHH, KOPHH
crerneHu N,
o CBOOOJTHO OIEPUPOBATH IOHATUSAMHU «TOXIECTBO», «TOXKAECTBO HAa MHOXECTBEY,
«TOKIECTBEHHOE IIPe00pa3oBaHUEY;
o BBITNOJIHATH pa3IMyHble IpeoOpa30BaHUsl BbIPAXKEHUN, COAEPKAIIUX MOTYJIH.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:
. BBINOJHATh INpeoOpa3oBaHUsl M JEHCTBUS C OYKBEHHBIMU BBIPAXCHUSIMH, YUCIIOBBIE
KO3(PPHUIIMEHTHI KOTOPHIX 3aIIMCAaHbI B CTAHIAPTHOM BH/IE;
o BBINOJIHATh NPEOOpa3oBaHMsl pallMOHAJIBHBIX BBIPAKEHUN NpPU pEIIeHUH 3a1ad Jpyrux
y4eOHBIX IPEMETOB;
o BBINOJIHATH MIPOBEPKY NPaBAONono0uss (PU3HYECKHX W XMUMHUYECKHX (OpMYJT Ha OCHOBE

CpaBHEHUS Pa3MEPHOCTEN U BaJIEHTHOCTEU

YpaBHeHHs] M HEPABEHCTBA

. CB00OOIHO OTepUpPOBaTh MOHIATHSIMU: YpaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIC YPaBHEHUS
M HEPABEHCTBA, YPaBHEHUE, SBISIONICECS CIECIACTBUEM JPYroro YpPaBHEHHUs, YpaBHEHHS,
pPaBHOCUJIbHBIE HA MHOXKECTBE, PABHOCUIIbHBIEC TPEOOpa30BaHusl ypaBHEHUM;

o pemath pa3Hble BUAbl YPAaBHEHHH U HEPABEHCTB U UX CHUCTEM, B TOM UHUCIIE HEKOTOpHIE
ypaBHEHU 3 U 4 cTeneHel, 1poOHO-pallioHaIbHbIE U UpPAllMOHAIbHBIE;

o 3HaTh TeopeMy Buera /1 ypaBHEHUI CTENIEHU BbIIIE BTOPOH;

o MOHMMATh CMBICI TEOPEM O PABHOCWIBHBIX W HEPABHOCWIIBHBIX IPEOOpPa3OBaHUAX
YpaBHEHUI U YMETh UX JI0OKA3bIBaTh;

o BIIAJIETh PA3HBIMH METOJAMHU pPEIICHHsS YpPaBHEHUH, HEPABEHCTB M HUX CHCTEM, YMETb
BBIOMPATh METO]I PEIICHUsI 1 0OOCHOBBIBATH CBOW BBIOOD;

o UCIIOJIb30BaTh METOJ] MHTEPBAJIOB JUIsl PELICHUS HEPAaBEHCTB, B TOM 4YHCIIE APOOHO-
PALMOHATIBHBIX U BKIIOYAIOIIUX B €05l MPPALlMOHATIbHBIE BBIPAXKCHMUS;

o pewmiath ajareOpanyecKkue YpaBHEHUS M HEPABEHCTBA M UX CUCTEMbl C IapaMeTpamu
anreOpanyeckuM U rpapuuecKuM METOJaMu;

o BJIQ/IETh Pa3HBIMU METOJIaMU J1I0Ka3aTeIbCTBA HEPABEHCTB;

o pelaTh ypaBHEHUS B IIEJIbIX YHCIIaX;

. n300pa’kaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/l1aBa€Mble YPaBHEHUSMHU, HEPABEHCTBAMH U UX
CHUCTEMAMH.

B noBceiHeBHO KU3HM U TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

. COCTaBIIATh U pELIaTh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI IPU PEUICHUH 3a7ad JAPYTux
y4eOHBIX IPEMETOB;

o BBITMOJIHATH OLIEHKY MPaBIONOA00US PE3yabTaTOB, MOJYyYaeMbIX MPHU PEIICHUN Pa3IMUHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IIPU PEUICHUH 3a/1a4 IPYrUX yueOHBIX MPEIMETOB

. COCTaBJIATh U pEIIAaTh YPAaBHEHMsSI U HEPABEHCTBA C MapaMeTpaMM NpU PEIICHUU 3a1ay
JPYTUX y4eOHBIX IPEIMETOB;

o COCTaBJISITh ypaBHEHWE, HEPABEHCTBO MU UX CHCTEMY, ONMCHIBAIOIIME pPEaAbHYIO

CUTYalMIO WJIY NMPUKIAJHYIO 33/1a4y, UHTEPIPETUPOBATH OJIYYEHHBIEC PE3YIbTATHI
DOyHKIUH



o CBoOosHO onepupoBaTh MOHATUSAMH: 3aBHCHUMOCTb, (DYHKIMOHANbHAs 3aBUCHUMOCTb,
3aBUCUMasl U He3aBUCHMas IepeMeHHble, (PYHKIMs, CIOCOObl 3aaHus (PYHKLHH, apryMEeHT U
3HaYeHue (yHKIHHU, O0JIACTH ONMpPEENCHUsI U MHOXKECTBO 3HAUYCHUSI (YHKIMHU, HYIHU (DYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIMM, HauOoJiblllee W HaMMEHbIIee
3HaYeHUs, YETHOCTH/HEYETHOCTh (YHKIMH, TMEPUOAUYHOCTh (GYHKUIUH, Tpapuk (QyHKIHH,
BEPTUKAJIbHAS, TOPU30HTAIbHASI, HAKJIOHHASI ACUMITOTHI; T'pauK 3aBUCMOCTH, HE SIBJIAIOLIEHCS
dynxumei,

. CTPOUTH Tpapuiku GYHKIIUN: IMHEHHON, KBaJIpaTUYHON, IPOOHO - TMHEHHOM, CTENIEHHOM ITPH
pa3sHBIX 3HAYCHUSIX [OKA3ATEIIsl CTEICHH, Y = |X|;

o MCIIONB30BaTh NMpeobpasoBanus rpaduka GpyHkmun y = f (x) mns mocTpoeHns rpadukos
dynkumit y =af (kx+b)+c;

o aHaTM3UPOBATh CBOICTBA (GYHKIMI M BUJ rpadrka B 3aBUCKMOCTH OT MTapaMETPOB;

o CBOOOJTHO OIIEPUPOBATH MOHATHUSIMHU: MOCJIEI0BATEIBHOCTD, OrpaHUYEHHAs
MIOCJIEI0BATEIFHOCTh, MOHOTOHHO BoO3pacTaromasi (yObIBaromias) MOCIeq0BaTeIbHOCTD, MPEe

[IOCJIEI0BATEIbHOCTH,  apu(MeTHdeckas  MpOrpeccHus,  IeOMETpHuYecKas  IMpOrpeccus,
XapaKTEepUCTHUECKOE CBOMCTBO apu(hMETHUIECKON (T€OMETPUYECKO) TPOrPeCcCui;

o UCIIOJIb30BaTh METOJl MaTeMAaTU4YeCKON MHAYKIUH Ui BbIBOJA (POpMYJI, JTOKa3aTeabCTBA
PABEHCTB M HEPABEHCTB, PEILICHH 3a/1a4 Ha JIeIUMOCTb;

o UCCIIEI0BATh [I0CIIEI0BATEIbHOCTH, 33JAHHBIE PEKYPPEHTHO;

o pemarb KOMOMHUPOBAHHBIE 33/]a4ul HAa apU(PMETUYECKYIO U TEOMETPUUECKYIO IIPOrPECCUH.
B noBceiHeBHOM KU3HM M TIPM M3YYEHHH APYTUX NPeIMeTOB:

o KOHCTPYUpPOBaTh M MCCIEN0BaTh (PYHKIUH, COOTBETCTBYIOIIME pealbHbIM IIpoleccaM U

ABJICHUSIM, HMHTEPIPETUPOBATH IOJIYUYEHHbIE pE3YJIbTaThl B COOTBETCTBUU CO CIELUU(UKON
MCCIIETyeMOro MpolLecca W SIBJICHHS,

° HCII0JIb30BaTh l"pa(l)I/IKI/I 3aBHCHMOCTEH AJI UCCIICAOBAaHMA PCAJIbHBIX IPOLCCCOB U ﬂBHeHI/H\/JI;
. KOHCTPYHpOBaTb M UCCIIEOBaTh (YHKIMU TpU pEHIeHUH 3a7ad JAPYyruxX YueOHBIX
npeaMETOB, HHTCPHPCTUPOBATL ITOJYUYCHHBIC PE3YJIbTAThl B COOTBETCTBUU CO CHeHH(bPIKOﬁ
y4eOHOTo npeaMeTa

TexcToBbIe 3a7a4H

L4 Peniate IMPOCTBIC U CIIOKHBIC 3a/1a4, 4 TAKKE 3aa4n MOBBIIIEHHOMH TPYAHOCTH U BBIACIIATH
HX MATECMATHYCCKYIO OCHOBY,

L4 PacCrio3HaBaTh pa3HbIC BUABI K TUIIBI 3a1a4;

L4 HCIIOJIB30BAaTh PAa3HBIC KPATKUC 3allMCH KaK MOJCIMW TCKCTOB CJIOXHBLIX 3aJad W 3aJdad

MOBEIIIEHHON CIIOKHOCTH IJIs1 TTIOCTPOCHUA IIOMCKOBOM CXEMBI U pelicHud 3aaadv, BI)I6I/IpaTI>
ONTHUMAJIBHYIO JJIA paCCManHBaeMOfI B 3a/1a4C CUTyallu MOJICJIb TCKCTA 3a/1a4H,

o pa3nuyaTth MOJEIb TEKCTa U MOJIENb PEIICHUs 3a/ladl, KOHCTPYUPOBATh K OJHOM MOJenu
pEILIEHNUs CIOXKHBIX 3a/1a4 pa3HbIE MOJENIN TEKCTA 3aaul;

o 3HaTh U MIPUMEHSATH TPH Croco0a MOUCKa pelieHns 3a1au (0T TpeOOBaHMS K YCIOBUIO U OT
ycIIoBUS K TpeOOBaHHUIO, KOMOMHUPOBAHHBIN);

. MOJICIUPOBATh PaCcCYKJICHHS MTPU MOUCKE PEIISHHUS 33/1a4 ¢ TOMOIIBIO Ipad-CXEMBbI;

. BBIJIETIATH 3TAIlbl PEIICHUS 33aJ1a4M U COJIEpPKaHNE KaXA0r0o ATara;

. yMETh BBIOMpATh ONTHMAIbHBI METOJ pelleHUs 3aJayd U OCO3HaBaTh BBIOOP METOja,
paccMaTpuBaTh pPa3InYHbIE METOBI, HAXOAUTH Pa3HbIEe PELIEHUS 3a7jaul, €CJIU BO3MOKHO;

o aHAJIM3UPOBATH 3aTPYAHEHUS MIPU PEIICHUH 33]1a4;

o BBITNOJHATH pa3InyHble MpeoOpa3oBaHus NPEIOKEHHON 3a7jaui, KOHCTPYHpPOBaTh HOBBIE
3aJ]a4uM U3 JaHHOM, B TOM 4HCIie OOpaTHBIE;

. MHTEPIIPETUPOBATh BBIUMCIUTEIBHBIE PE3YJIBbTAThl B 3a/ade, HMCCIEN0BATh IOJYYEHHOE
pelLlIeHHE 3aaui;

o U3MEHATh YCJIOBHE 3aj7au (KOJIMYECTBEHHBbIE WJIM KAuYeCTBEHHbIE JaHHBIE), HCCIEN0BATh

N3MCHCHHOC Hp606pa30BaHHOC;



o AQHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTYallMM B3aUMHOIO PACIOJIOKEHUS IBYX OOBEKTOB U
M3MEHEHHE UX XapaKTePUCTHUK IIPH COBMECTHOM JBHKEHHUH (CKOPOCTb, BPEMs, PACCTOSHUE).IIPU
pelleHre 3aJad Ha JIBIDKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK U B IMPOTHUBOIOJOKHBIX
HAIPAaBIICHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallUd Ha OCHOBE M3MEHEHHs YCIOBUU 3a/a4ydl Mpu
JBUKEHUH T10 PEKE;

. HCCIIEI0BATh BCEBO3MOXKHBIC CUTYallMM [pPU PELICHUM 3aJad Ha JBWKEHUE II0 PEKe,
paccMaTpuBaTh pa3HblE CUCTEMBI OTCUETA;

. pematb pa3sHOOOpa3HbIE 3a/1a41 «HA YaCTHY;

. pemath 1 00OCHOBBIBAaTh CBOE pEIICHUE 3a7ad (BBIIEIATh MAaTeMaTHYECKYI0 OCHOBY) Ha
HAXO0XJICHHE YaCTH YKCiIa U YUCJIa IO €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA ApooH;

. OOBSICHATH UICHTHYHOCTH 33/1a4 Pa3HBIX TUIIOB, CBSA3BIBAIOIINX TPH BEJIHMUUHBI (Ha paboTy,

Ha IIOKYIIKHU, Ha I[BI/I)KGHI/IG). BBIACIIATDb 3THU BCJIIMYMHBI 1 OTHOIICHUA MCXKAY HUMU, IPUMCHATH UX
IIpu pCHICHUH 3aJla4, KOHCTPYHUPOBATh COOCTBEHHEIE 3aaa4 YKa3aHHBIX TUIIOB;

° BJIQJICTh OCHOBHBIMM METOJAMH pEIICHUs] 3aJad Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH,
MCIIOJIH30BATh UX B HOBBIX CUTYAIIHMSIX 110 OTHOIIEHHUIO K U3YYEHHBIM B MPOIIECCE OO yUCHHUS;

° pemiath 3aJadyd Ha MPOICHTHI, B TOM YHCIIE, CIOXKHBIC MPOIEHTHI ¢ OOOCHOBaHHUEM,
UCIIOJIB3YS pa3HbIe CIIOCOOBI;

° peuiaTh JOTUYECKHE 3a/1a4u Pa3HBIMU CIIOCO0aMu, B TOM YHCIIC, C IBYMsI OJIOKaMU U C TPEMsI
0JIOKaMH JTaHHBIX C IIOMOIIBIO TAaOJIHIL;

° pemarh 3a7a4d 1Mo KOMOMHATOPUKE M TEOPHUH BEPOSITHOCTEH HAa OCHOBE MCIIOJIb30BAHHS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBATH PEILICHUE;

° pemiaTh HECIOXKHBIE 3a7a4H 10 MaTEMaTUYECKON CTaTUCTHUKE;

° OBJIAJICTh OCHOBHBIMH METOJAaMH PEIICHUS CIOKETHBIX 3a7ad: apu(MeTHICCKUH,

anredbpandeckuii, mepedop BapuaHTOB, FT€OMETPUUECKUil, TpadUUECKUH, IPUMEHSTh UX B HOBBIX
110 CPAaBHEHUIO C U3YYCHHBIMH CUTYaIIUSX.

B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

o KOHCTPYMpPOBATh HOBBIC ISl JAHHOW 3aJadydl 3aJadyHble CUTyallUH C y4ETOM peajbHBIX
XapaKTePUCTUK, B YACTHOCTH, MPU PEHICHUH 3a7a4 HAa KOHIICHTPAIIUH, YIYUTHIBATh IUIOTHOCTh
BEILECTBA; PEIIaTh U KOHCTPYHPOBATh 33J]a4ll HA OCHOBE PACCMOTPEHHMSI peabHBIX CUTYyalluid, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIYUCITUTEBHBIA PE3YIIbTAT;

. pelars 3aa4y Ha JBUKEHHE 10 PEKE, PACCMATPUBAsi pa3HbIE CUCTEMBI OTCUETA;

. KOHCTPYUPOBATh 33JJauHble CUTYyallUH, TPUOIMKEHHBIE K peaJIbHOM AeHCTBUTELHOCTH
CTaTHCTHKA M TeOpHs BEPOSITHOCTEH

o CB0OOJIHO oOmepupoBaTh MOHATHUAMHU: CTOJOYAThIE M KPYrOBBIE AMArpamMMbl, TaOJIMILIBI

JIAaHHBIX, CpeHee aprupMeTHYecKoe, MeIMaHa, HauOoJIbIllee U HAUMEHbIIIEe 3HAUYEHUS BHIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS U CTAHAAPTHOE OTKIOHEHUE, CIyJyaiiHast U3MEHUHNBOCTH;

. BbIOMpaTh Haubosiee yAOOHBIH cHocod mpencTaBieHHUs HH(OpMalMM, aJeKBaTHBIA €€
CBOMCTBAM M IIEJIIM aHaJIN3a;

. BBIYUCIISATh YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKHU;

o CBOOOJHO OMEpUPOBATh MOHATHAMH: (aKTOpuan uucia, MEPEeCTaHOBKH, COYETaHUs U
pasmenieHus, TpeyrojbHukK Ilackains;

. CBOOOJTHO OINEPUPOBATH MOHATUAMU: CIyYalHBIM OMBIT, CIy4ailHbII BHIOOp, UCIIBITAHHE,

JJIEMEHTApHOE Ccly4yailHoe coObITHe (MCXO0[), KIACCHYECKOe OIpe/ieIeHHe BEepOSTHOCTH
CIIy4aifHOrO COOBITHS, ONEpaluy HaJl CIy4alHbIMH COOBITUSMH, OCHOBHBIE KOMOWHATOPHbBIE
dbopmysl;

. CBOOOJHO ONEPUPOBATh MOHATUSMU: CIY4YalHBIM ONBIT, CIydyallHBIM BBHIOOP, MCIBITAHUE,
AJIEMEHTapHOE CIy4ailHOe COOBITHE (MCXOJ), KIACCHYECKOE ONpenesieHne BEPOSTHOCTH
CJIy4alfHOTO COOBITHSI, ONepaluy HaJl CIy4yalHbIMH COOBITUSIMH, OCHOBHBIE KOMOWHATOPHBIE
bopMyibl;

o 3HATh IPUMEPHI CIyYailHbIX BEJIMYUH, U BBIYUCIIATH UX CTATUCTUYECKUE XaPAKTEPUCTUKY;
o UCIOJIb30BaTh (POPMYJIbI KOMOMHATOPUKY MPH pEeIlIeHNH KOMOMHATOPHBIX 3ajay;



o pelaTh 3aa4i Ha BRIYUCIICHUE BEPOSATHOCTH B TOM YHUCIIE C UCIOJIb30BaHUEM (POPMYII.
B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

° NPEICTaBIIATh MH(POPMALIMIO O PEATBHBIX MPOLECCaX M SABJICHUAX CIIOCOOOM, aJleKBaTHBIM
€€ CBOICTBAM U IICJIM HCCIICIOBAHUS;
. aHAJM3UPOBATh U CPABHUBATH CTATUCTUUYCCKUE XAPAKTEPUCTUKH BHIOOPOK, MOJYUYCHHBIX B

MpoIEeCcce PELICHUs] NPUKIAAHON 3aaud, U3YYEHHUS PEAIbHOTO SBJICHUSA, PEUICHUS 3a/1a4ud U3
JIpYrux yu4eOHBIX IPEIMETOB,;

OIICHUBATH BEPOSTHOCTh PEATbHBIX COOBITUI U SBIICHUM B PAa3JIMYHBIX CUTYyaIUIX.

HUcTopust MaTeMaTUKHU

° [TonnmaTe MaTeMaTHKy KaK CTpPOTO OpPraHM30BAHHYK) CHCTEMY HAy4YHbIX 3HAHUM, B
YaCTHOCTH BJIAACTh HpeﬂCTaBHGHI/IHMI/I 06 AKCUOMAaTHUYCCKOM HOCTpOGHI/H/I FGOMeTpI/II/I 158
MEPBUYHBIMU MPEIACTABICHUSIMH O HEEBKIIUIOBBIX TEOMETPUSIX;

L] paCCManI/IBaTb MaTeMaTI/IKy B KOHTCKCTC PICTOpI/II/I paSBI/ITI/ISI IMUBUJIX3AIIUN U I/ICTOpI/II/I
pa3BI/ITI/I$I HayKI/I, IIOHUMAThb pOJIL MaTeéMaTUuKH B pa3BI/ITI/II/I POCCI/II/I

MeToabl MAaTEMATHKH

L] BJIaI[eTI) 3HAHUSIMHU O paSJII/I‘-IHI)IX METOAaxX O6OCHOBaHI/I$I u OHPOBep)KeHI/IH MAaTEMATUYCCKUX
YTBEPKJICHUM M CAMOCTOSITENIBHO IIPUMEHATD HX;

° BJIQJICTh HABBIKAMM aHAJIU3a YCJIOBUSA 33Ja4d U ONPEACIICHUS MOIXOAAINX I pelIeHUs
3a]1a4 U3yYCHHBIX METO/I0OB WJIM UX KOMOWHAIHIA,

° XapaKTepU30BaTh IIPOU3BEIECHUS UCKYCCTBA C YYETOM MaTEMaTUYECKUX 3aKOHOMEPHOCTEU
B [IPUPO/IE, UCIIOJI30BATh MATEMATHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIIBHOM TBOPYECTBE.
Jlis1 cjienbIX M CJ1A00BHAAIIMX 00YyYAKOIIMXCH

o Brnaners npaBuiiaMu 3anicu MaTeMaTHIeCKUX (OPMYIT U CHEIIMATIbHBIX 3HAKOB PeIbe(HO-
TOYEYHOU cucTeMbl o0o3HaueHuii JI. bpaiins;

o BJIAJI€Th TAKTUJIbHO-OCS3aTEIbHBIM CIOCOOOM 00CIEIOBAHUSA U BOCIPHATUS pelbedHBIX
n300pakeHUI PEIMETOB, KOHTYPHBIX N300paKEHUI reOMeTpHUUECKUX (GUryp u T.11.;

o YMETb YUTATh pelbePHbIC rPaQUKU dJIEMEHTAPHBIX (PYHKINN Ha KOOPANHATHON MIIOCKOCTH,
NPUMEHSTH CHelMaIbHbIe TPUCIIOCOOICHUS IS pelbeHOr0 YepUyeHus;

o BJIa/IETh OCHOBHBIM (DYHKIIMOHAJIOM IPOrpaMMbl HEBU3YaJIbHOTO JOCTyNa K MHpOpMAIUN

Ha o9kpaHe IIK, yMmeHue wucnonp30BaTh MNeEpCOHaIbHBIE TUQPIOTEXHUUYECKHE CPEICTBA
UH(POPMALMOHHO-KOMMYHUKALMOHHOTO JIOCTYIA CIETBIMH 00yYarOIMMHUCS.
st o0y4qaromuxcsi ¢ HApyHIeHUsIMU ONOPHO-IBUIaTeJIbHOI0 annapara:
. BraneTs cnenuanbHbIME KOMIIBIOTEPHBIMU CPECTBAMHU MPEACTABICHUS M aHAJIN3A TaHHBIX
U YMEHHE MHCIIOJb30BaTh IIEPCOHANbHbIE CpPEACTBAa JIOCTyMa C YYETOM JIBUraTejbHbIX,
peveBUraTeNbHBIX U CEHCOPHBIX HAapYIIEHUI;
. YMETh MCII0JIb30BaTh MEPCOHAIIbHBIE CPE/ICTBA JIOCTYIIA.
Il. Conep:xanue yueGHOro npeamera «Ajaredpa»
Conepkannie ydeOHOro mpeamera cGoOpMHpPOBaHO Ha oOcHOBe [IpuMepHO OCHOBHOM
o0pa3oBaTeNbHOW MpPOrpaMMbl OCHOBHOTo oOmiero oOpasoBaHusi. KypcuBOM  BblAEICHBI
TUJAAKTUYECKUE €IMHUIBI COJepKaHus, 00ecreunBaroie JOCTH)KEHUE MOBBIIIEHHOTO YPOBHS
IUTAHUPYEMBIX TPEAMETHBIX PE3yIbTaTOB.

7 knace
Yuciaa
PanuonanbHbIe yncIa
MHoOXecTBO panMOHaNbHBIX uHcen. CpaBHEHHE palMOHANbHbIX uucen. JleWictBus ¢
paloHaIbHBIMU YHCIIAMHU.
ToxnecTBeHHBIE IPe0OPa30BAHUA
YuciioBble 1 0yKBEHHbIEC BbIPAKECHUS
Hcnonb3oBanue OykB Juist 0003HaueHus uucel. [Ipumenenne anrebpanyeckux BbIpaXXEHUH Ui
3aliCy CBOMCTB apU(PMETHUECKUX JAEeWUCTBUH, mMpeoOpa3zoBaHUe ainre0panyecKUXBbIPaKEHHI.



Bripacxkxenne ¢ mniepeMeHHOW. 3HadyeHWe BbIpakeHHs. [loacTaHOBKAa BBIPAXKEHHI BMECTO
[IEPEMEHHBIX.
eJsibie BbIpasKeHUsI
Crenenp ¢ HaTypaldbHBIM TOKa3aTteaeM u e€ cBoiicTBa. IIpeoOpa3oBaHUs BBIpAKEHHIA,
COJIEpKalIMX CTEIICHHU C HATypaJIbHBIM I10KA3aTEIIEM.
OpHowieH, MHOrowieH. JlelcTBUS C OAHOWIEHAMU M MHOTOWIEHAaMU (CJIOKEHHUE, BHIUMTAHUE,
yMHOXKeHUe). DopMyJibl COKpPAIEHHOIO YMHOXEHMS: Pa3HOCTb KBAJIpaTOB, KBAaJpaT CyMMbl U
pasHocTH. PaznoxxeHre MHOTOUIEeHa Ha MHOYKUTEJIH: BBIHECEHUE O0IEro MHOXKHTEIS 38 CKOOKH,
IpyNIUpPOBKA, IPUMEHEHUE POPMYJI COKPAILEHHOTO YMHOKEHHUS.
YpaBHeHus
PaBencrBa
Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.
YpaBHeHus
[TonsiTve ypaBHEHUs U KOpHA ypaBHeHus. [IpencraBienre o paBHOCHIBHOCTH YPaBHEHUH.
JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemenne nuHeiHbIX ypaBHeHUN. JIMHEWHOE ypaBHEHHE ¢ TapameTpoM. KoinudecTBo KOopHER
JMHENHOrO ypaBHEHUs. PellleHne JIMHENHBIX ypaBHEHUH C TapaMETPOM.
Cucrembl ypaBHeHU#
VYpaBHEHHE ¢ IByMs IEPEMEHHBIMU. JIMHENHOE ypaBHEHHE ¢ IBYMs IEpeMeHHbIMU. [IpsimMas kak
rpaduveckas HHTEPIPETALUs JIUHEHHOTO YpaBHEHUS C ABYMS TIEPEMEHHBIMH.
ITonsTHE cucTemsbl ypaBHeHUN. PelieHue cucremMsl ypaBHEHUN.
MeToapl pemeHns CUCTEM JIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU: TpadUuecKuii METOI,
METO/| CJIOKEHHUSI, METOJ] IIOJICTAHOBKH.
CucTtembl TUHEHHBIX YPaBHEHUH C TTapaMETPOM.
DOyHKIUHA
IHousitne pyHKkumMu
JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOpMHpOBaHME NPEACTABICHUNH O METAlpPEIMETHOM
HNOHATUU «KOoOpAMHATBD. CrHocoObl 3alaHus (QYHKUMNA: aHATUTHYECKUH, Trpa@uuecKuid,
Tabmuunblid. ['paduk ¢ynxmmu. Ilpumepsl ¢yHKIMIHA, MONTydyaeMbIX B Mpoliecce HcCiael0BaHUs
Pa3IUYHBIX pealIbHbIX IMPOLIECCOB M pelIeHMs 3aaay. 3HaueHue (QyHkuuu B Touke. CBolicTBa
GbyHKUui: 001acTh ONpeAeseHHs, MHOXKECTBO 3HAu€HWM, HyNIH, HauOousblllee M HauMEHbIlee
3HaueHus. MccnenoBanue GyHKIUY 110 €€ rpaduky.
JIuneiinas pyHKuus
CpoiictBa U rpaduk JuHEWHON (GyHKIUH. YTI0BOH Kod(duuueHT npsamoil. PacrnonoxxeHue
rpaduka JMHEHHONH (YHKIHMU B 3aBUCUMOCTH OT €€ yriaoBoro ko3dduiuueHta u cBoOOIHOTO
wieHa. HaxoxneHue Kod(pQGUUUEHTOB JIUHEHHONW (QYHKIUMU 1O 33aJaHHBIM  YCIOBUSM:
IIPOXOXKACHHUE NPAMOM 4Yepe3 IBE TOUYKM C 3aJaHHBIMU KOOPAMHATAaMH, MPOXOXKICHHUE IPSIMON
4yepes TaHHYI0 TOYKY U MapajuieibHON JaHHOW MPSMOM.
KBagpaTnunas GpyHKkuus

CeoiictBa u rpaduxk kBajgpatuyHo QyHkuuu (mapabomna). Iloctpoenue rpaduxa
KBaJPaTUYHON (DYHKIIMM IO TOYKAM.
Pemienue TeKCTOBBIX 32124
3agaun Ha Bce apuMeTHYECKHUE AeliCTBUS
Pemienne TEeKCTOBBIX 3a1ad  apuMeTHdeckuM crocobom. HMcnonb3oBaHue TaldMI, CXeM,
yepTexel, Jpyrux CpeacTB NPECTaBICHUS JaHHBIX MIPH PEIICHUN 3a]Ia4H.
3agauu Ha IBMIKeHHe, pa00Ty M MOKYIIKH
AHanu3 BO3MOXHBIX CHUTYyallMil B3aUMHOTO pACIOJIOKEHHS OOBEKTOB NpPU HUX JIBUIKEHUU,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IPU COBMECTHOM padoTe.
3agaum HA YacTH, 101, IPOLEHTHI
Pemenue 3anau Ha HaX0XkKIEHNE YAaCTH YMCIIA U YMCIIA 110 €ro YacTu. Pemenue 3aa4 Ha IPOLEHTHI
u gonu. [Ipumenenue nponopuuii npy pemeHny 3aaau.
Jlornuyeckue 3agaun



Pemenue norunueckux 3agau. Pemenue nornyeckux 3aiad ¢ HOMOIIbIO ITpadoB, TAOIHIL.
OcHOBHBIE METO/IbI PellieHHs] TEKCTOBBIX 3a/1a4: apu(MeTHUECKuil, anredpandeckuid, mepedop
BapuaHTOB. [lepBUuHBIE NpeCTaBIEHUS O APYTUX METOJAX PELIeHus 3a/1ad (reoMEeTpUIecKue u
rpadu4ecKrue METOIbI).
CrarucTuka u Teopusi BEepOSITHOCTE
CraTucruka
TabnuuHoe M rpaduueckoe NpeAcTaBiIeHUE NaHHbIX. [IpumeHeHue rpaukoB JUIsl ONUCAHMS
3aBHCUMOCTEHl pealbHBIX BEIUYMH, W3BJICYCHHE HH(POpPMAMU H3 TaOMUI U TpadUKOB.
OnucaresnbHble CTATUCTMYECKHE IOKAa3aTeIM YHMCIOBBIX HAOOpOB: cpelHee apudMeTHuecKoe,
MenraHa, HauOoJIbIIee M HaMMEHbIIIee 3HaYeHUs. Mepbl pacCerBaHUs: pa3Max.
HUcTopusi MaTeMaTHKHU
Bo3HMKHOBEHME MaTeMAaTUKK KaK HayKH, 3Tambl €€ pa3BuTus. OCHOBHBIE pa3feiibl MaTEMAaTUKH.
Beiaromuecss MaTeMaTHKH U MX BKJIaJ B Pa3BUTHE HAYKH.

3apoxaeHue anreObpel B Heapax apudmeruku. An-Xopesmu. PoxxnaeHue OyKBEeHHOUN
cumBoiinkd. [1.depma, @. Buer, P. [lekapr.
JL1st cenbIX M cJIa00BUASAIIMX 00yYAOLIUXCH:
BJIaJICHUE NpPaBUIAMHU 3allMCH MaTeMaTHYeCKHX (OpMyJ M CHELHaIbHBIX 3HAKOB pelibe(HO-
TOYEYHOU cucTeMbl 00o3HaueHuit JI.bpaiins;
BJIAJICHUE TAKTHJIBHO- OCS3aTelIbHBIM CIIOCOOOM OOCIIENOBaHUS U BOCHPUATUS PEIbePHBIX
M300paXeHU MPEIMETOB, KOHTYPHBIX U300paXXE€HUI reoMeTpuuecKux GUryp u T.11.
yYMEHHUE 4YUTaTh peibedHble rpaduKu 3JEeMEHTapHBIX (YHKIUI Ha KOOPJMHATHOW IUIOCKOCTH,
NPUMEHSTH CHEIHAIbHBIE TPUCIIOCOOICHHS IS Penbe(hHOTO YepUCHNUS;
BJIaJICHUE OCHOBHBIM ()YHKIIMOHAJIOM NPOrpaMMbl HEBU3YaJIbHOI'O JIOCTYyNa K MH(pOpMalMUU Ha
skpane [IK, yMeHue uCHONIB30BaTh  IEPCOHANbHbIE  THU(IOTEXHUYECKHUE  CPEICTBA
UH(POPMALIMOHHO-KOMMYHUKALMOHHOTO JIOCTYIA CIENbIMU 00yUYaroIIUMUCS;
st o0y4aromuxcs ¢ HApyHIeHUsIMU ONIOPHO-IBUIaTeJIbHOIO annapara:
BJIAJICHUE CHELMAJIbHBIMU CIICLUAIbHBIMU KOMIIBIOTEPHBIMU CPEJICTBAMU NPEACTABICHUS U
aHalM3a JAHHBIX M YMEHHE HCIIOJIb30BaTh IEPCOHAJBHBIE CpEACTBA JOCTYNla C YYETOM
JIBUTATENIbHBIX, PEUECIBUTATEIbHBIX U CEHCOPHBIX HAPYLICHUI.

8 kmace
DJieMeHThI TEOPHH MHOKECTB U MATEMATHY€eCKOI JIOTUKH
Cornacao ®I'OC ocHoBHOrO 00111€T0 00pa30BaHMs B KypC MaTeMaTHUKU BBEJICH paz/iell «Jlorukay,
KOTOPBI HE MPE/IoIaraeT JOTOJIHUTENFHBIX YaCOB HA U3YYEHUH U BCTPAWBACTCS B pa3IMuHbIC
TEMBbl KYypCOB MaTeMaTHKU W WH(GOPMATUKHU M TpeBapseTcs O3HAKOMJICHHEM C 3JIeMEHTaMu
TEOPHH MHOXKECTB.
MHoecTBa U OTHOLIEHUSI MeK1Y HUMH
MHOXeCTBO, XapaKTepUCTHYECKOE CBOMCTBO MHOXKECTBA, OJJIEMEHT MHOXECTBA, ITIyCTOE,
KOHeyHoe, OeckoHeuHoe MHoOXecTBO. [logmHokecTBo. OTHOLIEHHE TMPHHAUICKHOCTH,
BKITIOYCHHS, PABEHCTBA. DIIEMEHTHI MHOXKECTBA, CITOCOOBI 3aJaHUs MHOXECTB, pacliO3HaBaHUE
MOJIMHOECTB U 3JIEMEHTOB MOJIMHOXECTB C HCIIOJIb30BaHUEM KpYToB Jitnepa.
Onepauuu HaJ MHOKeCTBAMM
[lepeceuenne u oOBEIMHEHHE MHOXECTB. Pa3HOCTP MHOXKECTB, JIOTIOJIHEHHE MHOXKECTBA,
WuTepnpeTanus onepanuii HaJl MHO)KECTBAMH € TIOMOIIbIO KpYroB Ditnepa.
JJ1eMeHTBI JIOTUKH
Onpenenenue. YTBepKAeHUs. AKCHOMBI M TeopeMbl. JlokazarenbcTBO. JloKa3aTenbCTBO OT
npotuBHOro. Teopema, oOpatHas 1anHOU. [Ipumep u KoHTpIIpUMEp.
BoickasbiBaHusA
VICTHHHOCTB ¥ JIO)KHOCTH BBhICKa3bIBaHMs. CIIOXKHBIE W TMPOCThIC BhICKa3bIBaHMs. Ornepannuu Haj
BBICKa3bIBAaHUSMHU C UCIIOJIb30BAHUEM JIOTHUECKUX CBSI30K: U, WM, HE. Y CIIOBHBIE BBICKA3bIBAHHS
(MMILTUKALWN).

Yuciaa



PannonanbHble Yuca

MHoxecTBO paluoOHaNbHBIX unced. CpaBHEHUE palMOHANBHBIX uuncen. JleictBus c¢

panroHaIbHbBIMU uncaamu. [IpeacraBieHne palMoHaNIbHOrO YKcia JeCITUYHON APOObIO.
HppanuoHajbHblie YHCIA

[TonsiTne wuppanuoHanbHOrOo 4uMciaa. Pacno3sHaBaHue HppalMOHANBHBIX uucen. [Ipumepst

JI0Ka3aTesibCTB B anredpe. MppannoHaabHOCTb chna\/z Jlpumenenue B reomerpun. CpaBHEHHE
UPPALMOHAIBHBIX Yyucel. MHOKECTBO ACUCTBUTEIbHBIX YUCEL.

ToxnecTBeHHbIE IPe0OPaA30BaAHUS
JIpoOHO-panuOHAJIbHBIE BHIPAKEHUS
Crenens ¢ 1ensiM nokasareneM. [IpeobpazoBanue ApoOHO-TMHEHHBIX BHIPAXKEHUI:
CJIO’KEHUE, YMHOXKEHUE, JleneHue. Anredpanueckas Apoos. JlomycTuMble 3HaYeHUsT IEPEMEHHBIX
B JIpOOHO-pallMOHANIBbHBIX BbIpaxeHusax. CokpauieHue anredpanmudeckux apoOeit. Ilpusenenue
anredpandeckux apooeid k o0mmeMy 3HaMeHaTeo. J{elcTBus ¢ anreOpandecKuMH JpOoOsMHU:
CJIO)KCHHE, BBIUNTAHUE, YMHOKEHUE, JIETICHUE, BO3BEICHHUE B CTCIICHD.
[TpeoOpa3zoBaHre BbIpaXEHU, COAEPIKALUX 3HAK MOTYJIS.
KBaaparnbie kopHu
Apudpmernueckuii  KBaapaTHbIi KopeHb. llpeoOpazoBaHue BbIpaKE€HUH, COJEpKaIIUX
KBaJIpaTHbIE KOPHHU: YMHOJKEHHUE, ICIICHUE, BBIHECCHME MHOMKUTENS W3-1I0J 3HaKa KOpHI,
BHECEHHME MHOKUTENIS 1101 3HAK KOPHSI.
YpaBHeHus
KBaaparHoe ypaBHeHHe H €ro KOPHH
KBanparusle ypaBHeHus. Hemnonsble kBagpaTHble ypaBHEHMs. JIMCKPMMHMHAHT KBaIpaTHOIO
ypaBHeHus. Popmyrna KOpHEH KBaapaTHOTo ypaBHeHHs. Teopema Buera. Teopema, oOpaTHas
TeopeMme Buera. Pernienne kBagpaTHBIX ypaBHEHUI: MCIIOJIb30BaHUE (POPMYJIIBI IS HAXO0XKICHUS
KOpHEH, TrpadUYecKuil METOJ peIICHUs, pa3IoKEHHEe Ha MHOXKUTENH, MOJ00p KOpHEH ¢
UCII0JIb30BaHueEM TeopeMbl Buera. KonnuecTBo KOpHEN KBapaTHOIO ypaBHEHUS B 3aBUCUMOCTH
OT €ro IMCKpUMUHaHTa. KBajpaTHbIe ypaBHEHHUs C TapaMETPOM.
JIpo0HO-panuoOHAJIbLHbIC YPABHEHUS
Pemenne mnpocredmmx ApoOHO-IMHEHHBIX ypaBHeHWH. Pemenune apoOHO-paniioHaNbHBIX
YpaBHEHUM.
Mertonpl perieHHsl YpaBHEHMI: METOABbl PaBHOCUIIBHBIX MpeoOpa3oBaHUl, METOJA 3aMEHbI
nepeMeHHoi, rpaguueckuii Metoa. Mcnonp3oBaHre CBONCTB (DYHKIMIA NPH PELIEHUN YpaBHEHHH.
YpaBHEHHS B LIENIBIX YUCTIAX.
Cucrembl ypaBHeHUH
VYpaBHeHHE C AByMs IepeMEHHbIMU. JINHEITHOE YpaBHEHHE C IBYMs niepeMeHHbIMU. [Ipsamas kak
rpaduyeckas HHTEpIpeTaLns JUHEHHOrO YpaBHEHUS C IBYMS IIEPEMEHHBIMU.
ITonsiTEe cucTembl ypaBHEHUM. PelieHne cuctemMbl ypaBHEHUM.
Mertonbl pelieHns: CUCTeM JIMHEWHBIX YpaBHEHHUH ¢ IByMsI IEpEeMEHHBIMU: TpapuuecKuii MeTos,
METO/1 CJI0KEHUS, METOJI ITOICTAHOBKHU.
CucreMbl TMHENHBIX YPABHEHUH € TapaMETPOM.
HepaBencrBa
Yucnossle HepaBeHcTBa. (CBOMCTBa UHMCIIOBBIX HepaBeHCTB. IIpoBepka crhpasemMBOCTH
HEPaBEHCTB IIPY 33/IaHHBIX 3HAYEHUSAX [EPEMECHHBIX.
HepaBenctBo ¢ mepemenHoi. Ctporume M HecTporue HepaBeHCTBAa. OOJacTb OmpeseneHHs
HepaBeHCTBa (001acTh JOMYCTUMBIX 3HAUEHUN TIEPEMEHHOM).
PelieHne nuHENHBIX HEPABEHCTB.
CucremMbl HepaBeHCTB
CucTtemMbl HEpaBEHCTB C OJJHOM ITEpEMEHHON. Perienne cucreM HepaBeHCTB ¢ OJTHOM EPEMEHHOMN:
JTUHENHHBIX. MI300paxeHne petieHns CUCTeMbl HEpaBEHCTB Ha YUCIOBOM MPAMOM. 3aluCh perieHus
CHUCTEMBI HEPABEHCTB.
DOyHKIUH
IHousitne pyHkumMu



[IpencraBnenne 06 aCUMIITOTaX.
OOpaTHast NPONOPUHOHAIBHOCTD

CaoiicTBa QyHKIIUU Y = E . 'mnepOomna.
X

Pemenne TeKCTOBBIX 32124
3anaum Ha IBUKeHHUE, pa00Ty M MOKYNKH
AHanu3 BO3MOMKHBIX CHUTYyallMil B3aUMHOTO pACIOJIOKEHHS OOBEKTOB NpPU HUX JIBUIKCHUH,
COOTHOIIIEHUSI 00bEMOB BBITNOIHAEMBIX pabOT IPH COBMECTHOM padoTe.
Jlornueckue 3agauu
Pemenune noruveckux 3agad. Pemenne sornyeckux 3aay ¢ HOMOIIbI0 rpadoB, TaOIHII.
OcHoBHbIE MeTO/bI pellleHUs] TEKCTOBBIX 3aJa4: apupMeTHUECKU, alreOpandeckuii, nepedop
BapuaHTOB. [lepBuUHbIE NpEACTaBIEHUS O IPYIUX METOAAaX peUIeHMs 3a1a4 (T€OMETPUYECKUE U
rpagudecKue MEeTO/bl).
CTaTHCTHKA H TeopHs BEPOSITHOCTEH
CraTrucruka
TabnmuuHoe W Tpaduueckoe MPEACTABICHHE NAHHBIX, CTOJIOYAThIe W KPYTOBBIE THATPAMMBL,
rpaduku, NpUMEHEHHE JUarpamMm U rpaKoB AJisi OMMCAHUS 3aBUCUMOCTEH pealbHbIX BETUYHH,
u3BIeueHne uHpopManuu u3 Tabnui, auarpamm U rpadukoB. OnucaTeabHbIE CTATUCTHYECKHE
MOKAa3aTelM YHWCIOBBIX HA0OpOB: cpelnHee apu(MeTHuecKoe, MeauaHa, HaubOosbliee U
HauMEHbIlIee 3HaueHus, pa3max. Mepsl pacceuBaHMs: pa3Mmax, AMCIEPCUS U CTaHIapTHOE
OTKJIOHEHHE.
Hcropusi MaTeMaTHKHU
Panmonaneueie yncna. [lorpeOHOCT B HppAIIMOHAIBHBIX YHCIIAX.
[1.depma, @. Bumer, P. Jlekapr. Hcropuss Bompoca 0 HaxOXIeHHH (GOpPMYT KOpHEH
anredpanvyeckux ypaBHEeHUH cTerneneid, 6onbimumx uyeTeipéx. H. Tapranss, Jx. Kapaano, H.X.
Abens, D.I"anya.
[TosiBneHne MeToa KOOPAMHAT, TO3BOJISIOLIETO NMEPEBOAUTH FEOMETPUUYECKHE OOBEKThI Ha A3BIK
anreOpsl. [losBnenue rpadgukos dyakuuii. P. Jexapr, I1. ®epma. [Ipumeps! pa3nuuHbIX CUCTEM
KOOpJMHAT..

Pons poccuiickux yu€Hpix B paszBuTuu Matematuku: JI.Ounep. H.M.Jlo6aueBckuid,
[1.JI.Ye6pimes, C. KoBanesckas, A.H.Konmoropos.
JL1st cenbIX M c1a00BUASIIIUX 00yYAKOLIUXCSH:
BJIQJICHUE TPaBUJIAMHU 3alUCH MaTeMaTH4ecKuX (OpMyl M CIeUUaIbHBIX 3HAKOB pelbe(HO-
TOYEYHOU cucTeMbl o0o3HaueHuit JI.bpaiins;
BJIAJICHUE TaKTHJIBHO- OCS3aTeIbHBIM CIIOCOOOM OOCIEOBaHUS U BOCHPHUATUS pPEIbePHBIX
N300paXeHUI NMPeIMETOB, KOHTYPHBIX N300paKeHUN TeoMeTpuiYecKuX (Gpuryp u T.11.
YMEHHE YUTaTh penbedHble TpaduKu dJIeMEHTapHbIX (QYHKIUNA Ha KOOPAWHATHOW IUIOCKOCTH,
IPUMEHSThH ClIEUAIbHbIE IPUCTIOCOOIEHUS AJIs PeIbe(HOTO YepUeHUs;
BJIaJICHWE OCHOBHBIM (PYHKIIMOHAJIOM MPOTpaMMbl HEBH3YaJTbHOTO JOCTyMa K MH(pOpMAIUU HA
skpane [IK, yMeHume wuCHonp30BaTh  MEpPCOHANbHbIE  THU(IOTEXHUYECKHUE  CPEICTBa
UH(POPMALMOHHO-KOMMYHUKALMOHHOTO JIOCTYIA CIETBIMA 00y4YaroIMMUCS;
Jl1st o0y4aromuxcs ¢ HApyHIeHUsIMU ONOPHO-IBUIaTeIbHOIO annapara:
BIIQJICHUE CIELUUAIBbHBIMU CIEHHUATbHBIMA KOMIBIOTEPHBIMU CPEACTBAMHU MPEJACTABICHUS HU
aHalM3a JAaHHBIX M YMEHHUE HCIOJIb30BaTh IE€PCOHAJIbHBIE CPEACTBA JIOCTYNA C Y4YETOM
JIBUTATEIbHBIX, PEUEIBUTATEIBHBIX U CEHCOPHBIX HAPYILICHUI.

9 kanacce
TosxknecTBeHHbIE IPe00pa3oBaHUs
Henble BoIpaeHUs
KBaaparHbIi TpEXUIIEH, pa30)KEHNE KBaIPaTHOTO TPEXWICHA HA MHOKHUTEIIH.
YpaBHeHUs M HEpABEHCTBA
YpaBHeHust



[TonsiTnue ypaBHEeHUs WM KOpHS ypaBHeHHs. lIpeacTtaBieHre O pPaBHOCWIBHOCTH YpPaBHEHHI.
Ob6nacTp onpeneneHus: ypaBHeHuUs (00JacTh JONYCTUMBIX 3HAYSHUH MIEPEeMEHHON ).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenne nuHeHbIX ypaBHeHM. JIMHeiHOe ypaBHeHHE ¢ mapamerpoM. KosmuecTtBo KopHeH
JIMHEMHOTO ypaBHEHHUs. PelieHne IMHEHHbBIX YPAaBHEHUHN C MApaMETPOM.

KBagpaTHoe ypaBHeHHe H er0 KOPHH

KBagparuele ypaBHenus. HenosiHble KkBajpaTHble ypaBHEHMS. J[MCKPUMHHAHT KBaJpaTHOIO
ypaBHeHus. Popmyna KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera. Teopema, oOparHas
TeopeMe Buera. Pemienue kBajpaTHBIX ypaBHEHUN: UCHOIB30BaHUE (DOPMYIIBI ISl HAXOXKACHUS
KOpHEH, TrpaduyuecKuil MeTOJ| peIleHHs, pPa3JIoKEHHEe Ha MHOMKHUTEIH, NOoJ00p KOpHEH ¢
HCII0JIb30BaHEM TeopeMbl Buerta. KonnuecTBo KOpHEN KBalpaTHOTO YPaBHEHUS B 3aBUCHUMOCTHU
OT €ro AUCKPUMMHAHTA. BUKBaJgpaTHbIE ypaBHEHMs. YPaBHEHMs, CBOAMMBIE K JIMHEHHBIM U
KBaJpaTHbIM. KBasipaTHbIE ypaBHEHHUS C TApaMETPOM.

JIpoOHO-panuoOHAJIbHbIC YPABHEHUS

Pemenne mpocredmmx ApoOHO-TUHEHHBIX YypaBHeHMH. Pernenune apoOHO-palMOHAIBHBIX
YpaBHEHUM.

MeToapl pelieHds YpaBHEHUN: METOJbl PaBHOCHIIBHBIX IPeoOpa3oBaHHl, METOJ 3aMEHbI
nepeMeHHO, Tpaduueckuii MeToA. Vcrnons30BaHne CBOMCTB (DYHKIMIA PH PELICHUN YPaBHEHHA.

Ipocreiiiie upparuoHanbHbe ypaBHeHHs BUA |/ f (X) =a,./f (X) =,/g(X) .

YpasHenus Buna X' = a.YpaBHEHHS B LENbIX UHCIAX.

Cucrembl ypaBHeHU

VYpaBHEHHE ¢ IByMs IEpEMEHHBIMU. JIMHENTHOE ypaBHEHHE ¢ IBYMs IEpeMeHHbIMU. [IpsimMas kak
rpaduveckas HHTEPIPETAns JUHEHHOTO YPaBHEHUS C IBYMS IIepEMEHHBIMH.

[TonsiTve cuctembl ypaBHEHUH. Pelienne cucteMbl ypaBHEHHM.

MeToap! peneHns CUCTeM JIMHEHHBIX YpaBHEHHUH C ABYMS EPEMEHHBIMH: TpaQUUECKUil METOI,
METO/ CJIOKEHHUSI, METOJ] IIOJICTAHOBKH.

CucTtembl TUHEHHBIX YPaBHEHUH C TapaMETPOM.

HepagencrBa

KBagpaTHOe HEpaBEHCTBO M €ro peuieHus. PelieHne KBaJapaTHBIX HEPABEHCTB: MCIIOJIb30BAaHUE
CBOWCTB M rpaduka KBagpaTUYHON (QYHKIIMH, METO/I HHTEPBAJIOB. 3allUCh PELICHUs KBaJpaTHOTO
HEPaBEHCTBA.

Pemienue nenbix U 1poOHO-palMOHAIBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMbl HEPABEHCTB € OJJHOW IIEPEMEHHOMN. Perienne cucteM HEpaBeHCTB C OTHOM IEPEMEHHOM:
KBaJpaTHbIX. M300paxkeHHe pelIeHus CHUCTEMbl HEPAaBEHCTB Ha YHUCIIOBOM MpsiMoil. 3amuchk
pELICHUS CUCTEMBI HEPABEHCTB.

DOyHKIUHA

IHonsaTue pynkuuu

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOPMHUpPOBAHME IPEACTABICHUI O METAIPeAMETHOM
HNOHATUM  «KoopauHaTb. CrnocoObl 3amaHus (YHKIMNA: aHANUTHYECKUH, TpaduyuecKkuii,
tabnnyHblid. 'paduk ¢yHkuuu. [Ipumeps! QyHKIMHI, MoydaeMbIX B MPOLECCE MCCIEI0BaHUS
Pa3IMYHBIX PEaTbHBIX MPOIECCOB U pELIeHMs 3aj1ad. 3HaueHue (QyHKUuM B Touke. CBOHCTBa
GbyHKIMI: 001acTh onpeaeneHusl, MHOKECTBO 3HaYCHHH, HYJIU, MPOMEKYTKH 3HAKOIIOCTOSHCTBA,
4ETHOCTH/HEUETHOCTD, MPOMEKYTKH BO3pacTaHHsl W yObIBaHUS, HauOoJblllee W HauMEHbIIee
3HayeHus. MccnenoBanue GyHKInU 1Mo e€ rpapuky.

[IpencraBienue 06 aCUMITOTAX.

HenpepsiBHocTh QyHKIIMN. Kyco4uHO 3a1aHHBIE GYHKINU.

JIuneiinas pyHKuus

CpoiicTBa u rpaduk JMHEHHOW (yHKIMH. YTIO0BOW Ko3(pduUIMEHT mnpsmMoil. PacmonoxeHnue
rpaduka NUHEHHON (QYHKIIMM B 3aBHUCHUMOCTH OT €€ yrioBoro kos¢g@duuueHta u cBOOOIHOIO
yneHa. HaxoxxaeHne kod((UIMEHTOB JUHEHHOM (YHKIMM 1O 33JaHHBIM  YCJIOBHUSM:



MIPOXOXKJICHHUE MPSMOM uYepe3 JABE TOYKH C 33JaHHBIMM KOOpPAMHATaAMH, MPOXOXKACHHUE MPSIMON
4yepes3 JaHHYI0 TOYKY U IapajuieIbHOW JaHHOM IPSIMOM.

KBagparuunas pyHkums

CaoticTBa 1 rpaduk kBaapaTuaHoi QyHkuuu (mapabdona). [Toctpoenue rpaduka KBagpaTuaHON
byHKMM To ToukaMm. HaxokaeHue Hysell KBaapaTWUyHOW (PYHKIIMHM, MHOKECTBA 3HAUCHUM,
MPOMEKYTKOB 3HAKOMOCTOSIHCTBA, IIPOMEXKYTKOB MOHOTOHHOCTH.

OoOpaTHasi NPONOPUHMOHAJIBLHOCTH

CgoiicTBa (pyHKIMU Y = K . 'nnepbomna.
X

I'padpuxn ¢pynkuumii. [IpeoOpazoanue rpaduka pynkmuu y = f (X) mwis moctpoenus rpadukos
dynkuwmii Buna y = af (kx+b)+c.

I'paduku Q)yHKuHﬁy=a+L,y:\/;, y=3x,y=|x.

X+b
ITocsienoBaTeIbHOCTH H IPOIPECCHH
UucnoBas mocienoBaTelnbHOCTh. IIprMepsl 4HMCIOBBIX MOcCHeAOBaTeNbHOCTEH. beckoHeuHble
IOCJIEI0BATENbHOCTU. Apudmerndeckas nporpeccuss U e€ cBoiictBa. ['eomerpuueckas
nporpeccusi. Popmyna oOmIero 4WieHa W CyMMBI N TEPBBIX UYICHOB apU(PMETHYECKOH W
reOMEeTpUUYECKOH nporpeccuil. CXoasmasncs reoMeTpUYECKas IpOrpeccusl.
Pemenne TekcToOBBIX 32124
3agaum Ha IBUKEeHHUE, PA0OTy M MOKYIIKH
3agauu Ha IBMKeHHe, Pa00OTy U MOKYIIKH
AHaiu3 BO3MOXHBIX CHTyallM B3aUMHOIO pPacIojOKEeHHs OOBEKTOB MpPHU MX JIBUKEHHUH,
COOTHOLLIEHUS! 00BEMOB BBIIIOJIHAEMBIX Pa0OT IIPU COBMECTHOU padoTe.
3aga4u Ha YaCTH, 101, IPOLEHTHI
Pemenue 3agau Ha HaX0XK/IEHUE YACTH YMCIIA U YUCIIA 110 €ro YacTu. Pemenue 3a1a4 Ha IpOLEHTHI
u nonu. I[Ipumenenne nponopuuii py pelIeHUH 3a1a4.
Jlornueckue 3agauu
Pemenue noruueckux 3ajau. Pemenne nornyeckux 3a1ad ¢ HOMOIIbIO ITpadoB, TAOIHII.
OcHoBHbBIE MeTO/bI pellleHUs] TEKCTOBBIX 3aa4: apupMETHUECKU, areOpandeckuii, nepedop
BapuaHTOB. [lepBuYHbBIE NpEACTABIEHUS O IPYIHX METOAAX PEUICHUs 3a1ad (F€OMETPUYECKHE U
rpaduyeckrue MeTobl).
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH
Cayuaiinble cOObITHSI
CnydvaiiHple ONBITHI  (KCIEPUMEHTHI), DJIEMEHTapHble Cly4aiiHble COOBITHS (HUCXOBI).
BepositHoctn  snemeHTapHbIX  coObITMH. CoOBITHS B CIOy4yaillHBIX OKCIEPUMEHTax U
OJ1aronpuUATCTBYIOIINE dJIEMEHTapHbIe COObITH. BeposTHOCTH ciy4yaiHbIX coObITHIl. OMNBITHI €
PaBHOBO3MOKHBIMHM 3JI€MEHTAapHBIMU CcOObITHsIMU. Kilaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCITOJIb30BaHUEM MOHET, KyOuKoB. IIpencraBieHne coObITHI ¢ MOMOLIBIO auarpaMm Oitepa.
[IpoTuBOMNONIOXKHBIE COOBITUS, OOBEAMHEHHWE M TepecedeHre coObIThil. [IpaBmiio cnoxxenus
BeposTHOCTel. Ciyuaiinblii BeIOOp. [IpeacraBnenue skcriepuMeHTa B BUje AepeBa. HezaBucumeble
COOBITHS. Y MHOKEHHE BEPOSTHOCTEH HE3aBUCUMBIX COOBITHIA. [locnenoBaTebHbIe HE3aBUCUMBIE
ucnbITanusd. [IpeacraBienue 0 HE3aBUCUMBIX COOBITHSAX B KU3HU.
JJIeMeHThl KOMOUMHATOPUKH
[IpaBuino yMHOXeHHMs, MepecTaHOBKH, (akropuan uucna. CoyeTaHUs M YHMCIO COYETAHHM.
®opmyna uucna coueraHuid. TpeyrompHuk Ilackams. OnbeiTel ¢ OOJBIIUM — YHCIIOM
PABHOBO3MOXHBIX JJIEMEHTApHBIX COOBITHHA. BbluncieHue BepoATHOCTEH B ONBITaX C
pUMeHeHneM KoMOuHaTOpHbIX (hopmyil. cneitanus bepuymu. Yenex u Heynava. BepositHoctn
cOOBITHI B cepuu UcnbITanuil beprymnu.
CayuaiiHble BeJTHYUHbI
3HAKOMCTBO CO CJIy4alilHBIMHM BEJIMYMHAMHU Ha IPUMEpax KOHEUHBIX AMCKPETHBIX CIy4YailHBIX
BelMunH.  Pacnpenenenne  BeposTHocTel.  Maremarndeckoe — oxkujpanue.  CBoMCTBa



MareMatndeckoro oxuaanus. [loHaTHe 0 3akoHe OoNbIIUX yucen. V3MepeHue BEpOSTHOCTEH.
[IpumeHeHne 3akoHa OONBIIMX YHCET B COLMOJIOTHH, CTPaXOBAHWHU, B 3/PABOOXPAaHEHHH,
obOecrieueHnH OE30MaCHOCTH HACEICHUSI B UPE3BbIUAHBIX CUTYAIUIX.

HUcTopust MaTeMaTUKHU
beckoOHEeYHOCTh MHOXKECTBA ITPOCTHIX YHUCEIL.
[TosiBieHME METO/Ia KOOPAUHAT, MTO3BOJISIOIIETO MEPEBOIUTH TEOMETPHUECKHE OOBEKTHI HA SI3BIK
anreopsl. [losBnenue rpadukos dyakuumid. P. ekapr, [1. ®epma. [Ipumepsl pa3IudHbIX CUCTEM
KOOpJUHAT.

3amaua Jleonapao Iluzanckoro (PubonHayum) o Kposukax, umcia duOoHayyw. 3agada o
maxmaTtHou focke. CXoAMMOCTb T€OMETPUUECKON MPOTPECCUH.
Hctokn Teopum BEpOATHOCTEH: CTpaxoBoe Aeno, azaptHbie urpbl. [1. depma, b.Ilackansb, 5.
bepnymiu, A.H.Konmoropos.
Juist ciienbIX U CJIa00BUASIIUX 00yYAIOIIMXCS
BJIQJICHUE TIPAaBHJIAMHU 3alUCH MaTEMaTHYeCKHX (OPMYNl U CICHHATBHBIX 3HAKOB pelbedHO-
TOYEYHOH cUcTeMbI 0003HaueHul JI.bpaiins;
BJIAJICHHE TAKTHJIBHO- OCS3aTEIbHBIM CIIOCOOOM OOCIIEOBaHUSI U BOCIPHATHS PEIbEPHBIX
M300paKeHHI MPEAMETOB, KOHTYPHBIX U300paKeHUI reoMeTpuiecKux (GUryp u T.11.
YMCHHE YUTaTh pelibepHble TpaduKu dJIEMEHTApHBIX (QYHKIUHA Ha KOOPIWHATHOW IUIOCKOCTH,
MPUMEHSThH CIIEIUANbHBIE PUCTIOCOOIEHUS sl PeIbe(HOTO YepUeHUs;
BJIaJICHUE OCHOBHBIM (PYHKIIMOHAJIOM MPOTrpamMMbl HEBU3YaJbHOTO JOCTyNa K MHPOpMAIMKU Ha
skpane [IIK, yMmeHuwe ucCHonb30BaTh  MEpPCOHAJbHBIE  TU(MIOTEXHHYECKHE  CpEICTBa
WH()OPMAIIMOHHO-KOMMYHHKAIIMOHHOTO JOCTYTa CJICTIHIMUA 00YyJarouuMUCS;
JLJ1s1 00y4arommXxcs ¢ HApyIlIeHUSIMU ONIOPHO-IBUIaTeJIbHOI0 anmnapara:
BIIQJICHUE CIEHUAIBHBIMU CIEIHUATbHBIMA KOMIBIOTEPHBIMU CPEACTBAMU TIPEACTABICHUS U
aHaJau3a JAHHBIX WU YMEHHME UCIOJIb30BAaTh IIEPCOHAIBHBIE CPEACTBA JOCTYIlAa C YYETOM
JIBUTATEIBHBIX, PEUCIBUTATEIILHBIX U CEHCOPHBIX HAPYIIICHUI.



I1l. TemaTuyeckoe NMJIAHNPOBAHHE C YKA3aHMEM KOJHYECTBA YacOB, OTBOJMMBIX HAa OCBOEHHE

KaKJI0M TeMbl

Aunredpa 7 kaacc (3 yaca B HepeJ110)

Nen/m | HaumeHoBaHue TeMbl Beero K.p
4yacosB
1 Beipaxenusi. Toxnecrsa. YpaBHeHus. 17 1
CratucTuyeckue XapakTepUCTHKHU.
2. DOyHKIHUH 13 1
3. CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM 13 1
4, MHorouseHsbl 19 2
o. @opMyJIbl COKPALLIEHHOTO YMHOXKEHUS 17 2
6. CucTemMbl TUHEHHBIX YpaBHEHUH 14 1
7. O06o0maroiee MOBTOPEHUE 12
8. Htoro 105 8
Auredpa 7 kaacc (4 yaca B HejeJI10)
Nenn/m | HaumeHoBaHue TeMbl Beero K.p.
4acoB
1 Beipaxenusi. Toxnecrsa. YpaBHeHus. o5 1
CratucTuieckue XapakTepUCTHKH.
2. OyHKIIH 17 1
3. CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 17 1
4, MHorousIeHBI 25 2
o. DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS 23 2
6. CucreMbl TUHENHBIX YpaBHEHUN 19 1
7. O6o06maro1iee TOBTOPEHHE 14
8. Hroro 140 8
Auredpa 8 kiacc (3 yaca B He/eJII0)
Nen/m | HaumeHoBaHue TeMbl Beero K.p.
4yacos
1. PanuonanbHblie ApooH. 24 2
2 KBanpaTHble KOpHHU. 20 2
3. KBanpatHbsle ypaBHEHUS. 22 2
4. Hepasencrsa. 20 2
5 Cremenb C 1eNBIM  [OKa3aTeleM. DIEeMEHTHI 12 1
CTaTHCTUKH.
6 O06o011aro1Iee TOBTOPCHHE 10
7 Htoro 108 9
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Auredpa 9 kiace (3 yaca B He/eJII0)

B
Nenn/m | HaumeHoBaHue TeMbl cero K.p.
4acoB
1. KBaaparnunas GyHkmms. 22 3
5 ypaBHeHI/IHU Y HEPaBEHCTBA c OJIHOU 16 1
MIEPEMEHHOM.
3 YpaBHeHHSI ¥ HEpaBEHCTBA c JIBYMSI 18 1
MIEPEMEHHBIMH.
4, [Iporpeccum. 14 2
5. DJIeMEHThl KOMOMHATOPUKHU U TEOPUU BeposiTHOCTeH | 12 1
6. O06o0m1aroriee NTOBTOPCHHE 20
7.
8. Htoro 102 8
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