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YpoBeHb 00pa3oBaHus (KJ1acc) OCHOBHOe o01iee oopazoBanue (7-9 kiacchl)

KomuuectBo yacoB: 306 yacoB (7 kjaacc — 102 yaca, 8 kiaace — 102 gaca, 9 kjiace -

102 yaca)

['pynma yuutenei, pazpabotunkoB padoueit mporpammel: Kianmos Poman UropeBuy —

yuuTeJab MateMaTuku 1 napopmaTunkn MBOY OO Ne 14

[Tporpamma pazpaboTaHa B cooTBeTCTBUU ¢ _DelepajbHbIM _TOCYAAPCTBEHHBIM

00pa30BaTeJbLHBLIM CTAHAAPTOM OCHOBHOIO OO0HIEro o0pa3soBaHusd, OCHOBHOM

0o0pa3oBaTeJIbLHOIN MPOrpaMMoil 0CHOBHOI0 001ero oopasosauusg MBOY OOHI Ne
14

¢ y4éTOM NPHUMEPHOi OCHOBHOM 00pa30BaTe/bLHOI NPOrPaMMbl OCHOBHOI0 00111ero
o0pa3oBaHusl, BHECEHHOI B peecTp 00pa30BaTeJbHBIX NPOrpaMM, O100PEHHBIX
(denepanbHBIM yUeOHO-METOAMYECKHM 00beAMHEHHEM 10 00uieMy 00pa30BaHUIO
(nmportokoJ ot 8 anpeJs 2015 r. Ne 1/15)

¢ yuétom YMK «Auaredopa» Maxkapbiuea 0. H. u ap. mpas 7-9 kiaccos,
usaareabcTBo Ilpocsemenne



1. IlmanupyemMble pe3yJabTaThl 0CBOCHHSI Y4e€0HOT0 MpeaMeTa ajaredopa

OcBoeHne yueOHOTO mpeameTa «Anredpa» M0DKHO 00€CTieYMBaTh JOCTHUKEHUE
Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUS  CICAYIOMIMUX  JUYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:
JIMYHOCTHBIE Pe3yJIbTaThl

JInyHOCTHBIE  pe3yJabTaThl OCBOCHHUS IMPOrpaMMbl  y4eOHOTO  MpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

1) BocniuTaHue pOCCUUCKON TPa)X]TAHCKON HMJIEHTUYHOCTH: MAaTPUOTH3MA, YBAKEHUS K
OteyecTBy, MPOILIOE U HACTOALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun; ocoznanue
CBOEH HSTHUYECKOW MNPUHAJICKHOCTH, 3HAHUE HCTOPUH, fA3bIKA, KYJIBTYpPhl CBOETO
Hapoza, CBOET0 Kpasi, OCHOB KyJIbTYpPHOI'O Hacieaus HapoaoB Poccun U 4enoBevecTBa;
YCBOEGHHE T'YMaHUCTHUECKHUX, JIEMOKPATHUYECKUX M TPaJULUOHHBIX LIEHHOCTEH
MHOTOHAIIMOHAIBHOTO POCCHICKOTO OOIIECTBA; BOCIUTAHUE YYBCTBA OTBETCTBEHHOCTH
u nonra nepen Ponunoi;

2) ¢popmMupoBaHrEe OTBETCTBEHHOTO OTHOIIECHHUS K YUYE€HHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyarommxcsi K CaMOPa3BUTHUIO W CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIUU K
OOy4YeHHI0O M T[I03HAHHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHUIO JaJdbHEHIIEH
WMHJMBUyaJIbHON TPAeKTOpUM 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKU B MUpE Mpodeccuit
U TpodeCCHOHATBHBIX MPEANOYTCHUH C YYEeTOM YCTOMYMBBIX IMO3HABATEIHHBIX
MHTEPECOB, a TAaK’K€ HAa OCHOBE ()OPMHUPOBAHHUS YBAKUTEIBHOTO OTHOIICHUS K TPYAIY,
pa3BUTHS OTBITA YYACTHS B COLIMATIBHO 3HAYUMOM TPY/IE;

3) dopmupoBaHHE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKd U OOIIECTBEHHOM NPAKTUKU, YUUTHIBAIOLIEIO COLMAJIBHOE,
KYJIbTYpHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTO MUPa;

4) hbopMHpOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOIO U JTIOOPOKEIATEILHOTO OTHOIIEHUS K
ApPYroMy 4YeJlOBEKYy, €ro MHEHHIO, MHPOBO33PEHHIO, KYyIbType, S3BIKY, Bepe,
TPaXTaHCKOW TO3WIWW, K HWCTOPUHU, KYJNbType, PpEeIUTdd, TPaaAULUsAM, SI3bIKaM,
[IEHHOCTAM HapoJoB Poccum M HapomoB MHpa; TOTOBHOCTH U CIIOCOOHOCTH BECTHU
JUAJIOT C IPYTUMHU JIFOJIBMU U IOCTUTATh B HEM B3aWMOTIOHUMAHUS;

5) ocBoeHUE COIMANTBHBIX HOPM, TTPABIII TTOBEACHHUS, POJIeH U (HOpM COIMATEHON KU3HU
B TPYIIax U cooOIIecTBaxX, BKIKOYAsi B3POCIbIE U COIMANBHBIE COOOIIECTBA; yUacTHE B
IIKOJILHOM CaMOYIIPaBICHUH M OOIIECTBEHHOW KH3HU B TMpeaeNiax BO3PACTHBIX
KOMIETEHIIM C y4YeTOM PpPETHOHAJIbHBIX, JTHOKYJIBTYPHBIX, COLHUAIBbHBIX U
DKOHOMHYECKUX 0COOEHHOCTEI;

6) pa3BUTHE MOpPAJIBLHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUU MOPAIbHBIX
nmpoOJieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMHpPOBAHWE HPABCTBEHHBIX UYBCTB U
HPABCTBEHHOT'O TMOBEJEHHS, OCO3HAHHOTO M OTBETCTBEHHOIO OTHOIICHUSA K
COOCTBEHHBIM MOCTYIIKAM;

7) dopmupoBaHue KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B OOIICHUN W COTPYTHUYECTBE
CO CBEPCTHHMKAMH, JCTHbMH CTapIIero M MIAJAIIEro BO3pacTa, B3POCIBIMU B MPOIIECCE
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIIeIOBATENbCKON, TBOPUECKON
U IPYTUX BUJOB JESITEIbHOCTH;

8) dhopMHpoBaHUE IEHHOCTH 3J0POBOT0 M 0€30MacCHOr0 00pa3a KU3HU; YCBOCHHE
paBUJI UHJIMBUIYAIBHOTO U KOJIJIEKTUBHOTO 0€30MaCHOI0 MOBEJEHUS B UPE3BbIYANHBIX



CUTYyalUsX, yTPOKAOIINX KU3HU U 3I0POBBIO JIFOJICH, MPABUI IOBEICHUS HA
TPAHCIIOPTE U Ha JOpOrax;

9) popmMupoBaHHE OCHOB 3KOJIOTHYECKOU KYJIbTYpPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO  3KOJOTMYECKOTO  MBIIUICHHS,  PAa3BUTHE  ONbITA  SKOJOTHYECKH
OpHEHTHUPOBAHHOW PpPE(IICKCUBHO-OIICHOYHOW ¥ TIPAKTUYCCKON JCATEIHHOCTH B
KA3HCHHBIX CUTyallUsIX;

10) oco3HaHue 3HAYEHUS CEMbU B JKU3HU 4YEJIOBEKa M OOIECTBAa, MPUHATHE IIEHHOCTHU
CEMEHHOM )KM3HU, YBAXKUTEIIbHOE U 3200TIMBOE OTHOIICHUE K YWIEHAM CBOEU CEMbH;

11) pa3BUTHE ACTETUYECKOTO CO3HAHUSI YEPe3 OCBOCHUE XYJI0)KECTBEHHOTO HAacienus
HaponoB Poccuu u Mupa, TBOPUECKOM AEATEIbHOCTH 3CTETUUECKOTO XapaKTepa.
I'pa:xxnanckoe ¥ IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OO0SI3aHHOCTEH TpaKJaHWHA M pealu3alud €ro
1paB, MPEACTABICHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIMOHHWPOBAHUS Pa3IUUYHBIX
CTPYKTYD, SBJICHHI, MPOLEAYP I'PakIAHCKOT0 001IECTBa (BEIOOPHI, OMPOCHI U TIp.).
IIarpuoTnyeckoe BoCHUTAHNE U (POPMHPOBAHUN POCCHUICKON MICHTUYHOYTH:

IPOSIBJICHUEM MHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCHUHCKOW MaTEeMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHIKEHUSM POCCUHCKMX MAaTEMaTUKOB U POCCUICKON
MaTE€MaTUYECKON IIKOJIbI, K MCIOJIb30BAHUIO 3THUX JOCTMIKEHUN B APYrMX HayKax M
NPUKIATHBIX cepax.

JIyX0BHOE U HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K OOCYXIAEHHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHHM HayKH, OCO3HAHMEM Ba)XHOCTH MOPaJIbHO-3TUYECKUX
MPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO.

JcTeTHYeCKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K  OMOIIMOHAJBHOMY M  JCTETUYECKOMY BOCHPUSATHIO
MaTeMaTUYecKnX OOBEKTOB, 3ajad, pEIICHUN, pPACCYXIACHUN; YMEHHIO BHUJICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

OpHEHTaMel B JEATEIBHOCTH Ha COBPEMEHHYK) CHCTEMY  HAy4HBIX
MPEACTABICHU OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS YEJIOBEKAa, MPUPOILI U
oOlecTBa, TIOHMMaHUEM MAaTEMaTHYeCKOM HaykKh Kak c¢epbl 4YelIOBEYECKON
NEATEIbHOCTH, JTaloB €€ pa3BUTUA WU 3HAYUMOCTH JUISI PAa3BUTHS LIMBUJIM3ALUU;
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH W MaTeMaTUYECKOM KYJIbTYpOHW KakK CpEeICTBOM
IIO3HAHUS MHUpPA; OBJIAJCHUEM NPOCTEUIIMMHU HABBIKAMU  MCCIEN0BATEIbCKOU
NEeATEIIBHOCTH.
dusnyeckoe BOCNUTaHue U (OPMHUPOBAHUE:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTHYECKHE 3HAHHUS B HMHTEpPECax CBOETO
3J10pOBbsI, BEJICHHS 3J0POBOro 0o0pa3a >KU3HU (30pOBOE MUTAHUE, COATaHCUPOBAHHBIN
PEeXKUM  3aHATUU 151 OTABIXa,  peryJsipHas busnueckas aKTUBHOCTB);
c(hOpPMHUPOBAHHOCTHIO HaBbIKa pedeKCHH, MPU3HAHUEM CBOErO TMpaBa Ha ONMIMOKY U
TAaKOI0 JK€ IIpaBa APyroro 4ejoBeKa.

Tpynosoe Bocnutanue U npogeccuoHaJIbHOE caMOOIIPeae/IeHHe:



YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHWM IPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW  HAIPABJIIEHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMaTH4YECKOIO
oOpa3oBaHMsI Ha TMPOTHKEHUU BCEH JKU3HM [UIsl YCHEIIHOMW Mpo(decCHOHaTbHOU
ACSTEIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMIA; OCO3HAaHHBIM BBIOOPOM U
OCTPOEHUEM HHAUBUAYAIBHON TPACKTOPUH OOpa30BaHMsI M >KMU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN.

JIKOJIOTHYECKOe BOCIIUTAHUE:

OpUEHTalMeN HAa MPUMEHEHUE MaTeMaTUUECKUX 3HAHUW JJIs pEeIlIeHus 3a/1a4 B o01acTu
COXPAaHHOCTH OKpPYXaoIIeH Cpenbl, IUIAHUPOBAaHUSA IIOCTYIIKOB M OLEHKH HX
BO3MOKHBIX TIOCJIEJACTBUM JUISI OKpY’Karollel Cpeapl; OCO3HAHUEM TIJI00aJIbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJIeM U IMyTeil UX perieHHs.

JInyHOCTHBIE pe3y/bTaThl, o0ecleYnBaOIIde AJANTANMI0 00y4alolIerocsi K W3-
MEHSIOIIMMCS YCJIOBHAM COUMATBbHOM M IPUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO NEATEIIBHOCTh, B TOM YHCJIE yYMEHHUE
YUUTBCS Y APYTUX JIOAEH, mpuoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE 3HAHMS,
HABbIKM Y KOMIIETEHIIUHU U3 OIbITA JPYTHUX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4YHUCIE
(bopMynupoBaTh WIEHU, MOHATUA, TUIOTE3bl 00 OOBEKTAaX U SIBICHUSAX, B TOM YHUCIE
paHee HE  M3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE PA3BUTHUE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TpeOYIOLUIUI KOHTPMEpP, KOPPEKTUPOBATh IPHUHUMAEMBbIE
pelieHuss W JeWcTBUsA, (GOpPMYyJIUpOBAaTh W OLEHUBATh PUCKM U  MOCIEACTBUS,
(hopMHUPOBATH OIIBIT.

MeTtanpeaMeTHbie pe3yJbTaThl

MertanpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4YEOHOro MpeaMeTa
«MaremaTuka» XapaKTepHU3yIOTCS OBIAJCHUEM YHUBEPCAIbHBIMH MO3HABATEIbHBIMU
JICUCTBUAMH, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU M YHUBEPCATBHBIMU
PETYJIATUBHBIMU J1€HCTBUSMU:

1) yMeHHe CaMOCTOSATETBHO ONPENEIsITh €I CBOEro OOy4YeHUs, CTaBUTh U
dbopmynupoBaTh sl ceOsi HOBBIC 3a7a4d B ydeOe M MO3HABATEIBHOU NIEATEILHOCTH,
pa3BUBATh MOTHBBI M1 HHTEPECHI CBOECH MO3HABATEILHOM NEATEIBHOCTH;

2) yMEHHE CaMOCTOATENIBHO IIJIAHUPOBATh MYTH JIOCTHIKEHUS 1I€JIEH, B TOM YHCIIE
albTepHATUBHBIC, OCO3HAHHO BbIOMpaTh Haubosee 3(PPeKTUBHBIE CHOCOOBI PEIICHMUS
y4eOHBIX U MMO3HABATEJIbHBIX 33/1a4;

3) yMeHHuEe COOTHOCUThL CBOM JICHCTBUSI C TFITAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEM JEATEILHOCTH B IPOIECCe JIOCTMIKEHMS pe3ysbTara, OINpeaessiTh
CIocoObI ICUCTBUN B paMKaxX MPEIJIOKEHHBIX YCIOBHM U TPpeOOBAHUM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOICHCS CUTYAIUEH;

4) ymeHUE OIICHMBAaTh MPABWILHOCTH BBITIOJHEHUS Yy4eOHOW 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHUS;



5) BiIageHuE OCHOBAMH CAMOKOHTpOJSi, CAMOOLICHKH, NPHUHITHS pPEIIeHUd U
OCYIIECTBIEHHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MMO3HABATENbHOMN IEATEIbHOCTH;
6) yMeHHUE OMpeNeNsITh MOHATHS, CO3/1aBaTh OOOOIIEHUS, YCTaHABJIMBATH AHAJIOTHH,
KJIaCCU(PUIIUPOBATh, CAMOCTOSITENIBHO BBHIOMpPATh OCHOBAHUA H  KPUTEPUU IS
KJIacCU(UKaLMHU, yCTaHABIUBATh IPUUYUHHO-CIICCTBEHHBIE CBA3H, CTPOUTDH JIOTUYECKOE
paccykJieHrue, yMO3aKIIo4eH!e (MHAYKTUBHOE, IEAyKTUBHOE U MO aHAJIOTMHU) U JeNaTh
BBIBO/IbI;
7) yMeHue co3/aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKU M CHUMBOJIbI, MOJEIH U
CXEMBI JUIsl pelIeHUs] y4eOHBIX 1 MTO3HABATENbHBIX 3a/1a4;
8) CMBICIIOBOE UTEHUE;
9) ymeHue opraHu3OoBbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JESITEIbHOCTh C
YUUTENIEM M CBEPCTHUKAMU; pabOTaTh WUHIWMBUIYAIbHO W B TPYIIE: HAXOIUThH oOIIee
pelnieHrue U paspemarb KOH(IUKTHI HAa OCHOBE COIJIACOBAHMS TMO3MIMK W yuyera
MHTEpECOB; GOPMYIHPOBATH, APTYMEHTHUPOBATh U OTCTAWBATh CBO€ MHEHUE;
10) ymeHHne OCO3HAaHHO HCIIOJb30BaTh PEUYEBBIE CPEIACTBA B COOTBETCTBHUM C 3ajauei
KOMMYHUKAIlMM JJI1  BBIPQXEHUS CBOMX UYBCTB, MBbICIEH U TNOTPeOHOCTEH;
IJIAHUPOBAHMSI M PETYJIALMU CBOEH AESATENbHOCTU; BIIAJICHUE YCTHOM M MUCHBMEHHOMN
PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;
11) QopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTU MCIOJb30BaHUS
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (manee - MKT kommnereHuun);
pa3BUTHE MOTHUBALIMU K OBJAJCHUIO KyJIbTYpOW aKTUBHOT'O MOJIb30BAHUS CIOBAPSIMU U
JOPYTUMH MIOUCKOBBIMU CHCTEMAMU;
12) popmupoBaHue U pa3BUTHE IKOJOTUUYECKOTO MBIIIJICHUS, YMEHHE MPUMEHSTH €ro B
MO3HABATEJIbHON, KOMMYHHKAaTHBHOW, COIIMAJILHONW TPAKTUKE W MPOodecCHOHaTbHON
OpHEHTALINH.

VYHuBepcanpHble TO3HABaTeNbHBIE ACHCTBUS oOecneunBaroT (HopMHpOBaHHUE

0a30BbIX KOTHUTHBHBIX MpPOIECCOB oOydaromuxcs (OCBOCHHE METOJOB IO3HAHUS
OKPY)KAIOIIEr0 MHUpa; MPUMEHEHUE JIOTUYECKUX, HCCIIE0BATEIbCKUX Olepalui,
yMeHui paboTaTh ¢ HHGOpPMALIHEH ).

ba3oBble 1ornueckue aeicTBMs:

® BBISABISITH M XAPAKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEXIy MOHATUAMHU; (HOPMYIHPOBAThH
ONpENEIICHUS MOHSTUM; yCTaHaBJIUBATh CYIIIECTBEHHBII MpU3HaK
Kjaccu(uKanuu, OCHOBaHUS [JIsi OO0OOIIEHHMS W CpaBHEHUS, KPUTEPUH
IPOBOJUMOTO aHAJIN3a;

® BOCIPUHUMATD, bopMyIMpOBaThH u npeoOpa3oBbIBATh CYXKIEHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHBIE;

® BBIIBIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUHs B
dakTax, MaHHBIX, HAOMIOACHUSX U YTBEPXKICHUAX; Npenjaratb KpUTCPUU JIs
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEY U,

e JenaTh BBIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEIAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e pa30upaTh J10Ka3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN (MpsMble U OT
MIPOTUBHOT0), MPOBOJHUTH  CAMOCTOSATEIBHO  HECJIOXHBIE JI0Ka3aTEIbCTBA
MaTeMaTHueCKuX ()aKTOB, BBICTpaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;



BBIOMpATH CIIOCOO pelieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh Hauboyee MOAXONAIIUN C YYETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUEB)

ba3oBble ucciiegoBare/bCKHe AeiiCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATENbCKUII HMHCTPYMEHT IIO- 3HAHUS,
dbopMynMpoBaTh  BOMPOCHI,  (PUKCHUPYIOIIME  NPOTHUBOpeYHe,  MpodieMy,
CaMOCTOSTENIbHO YCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (pOpMUpPOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOAWTh TI0  CAaMOCTOSATEIBHO  COCTaBJICHHOMY  IUIAHY  HECIIOKHBIN
OKCIEPUMEHT, HEOONBIIOE HWCCICIOBAHNE 110 YCTAaHOBICHHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

CaMOCTOSITENIbHO (DOpMynMpoBaTh OOOOIIEHUST M BBIBOALI MO pe3yJbTaTam
POBEIEHHOTO  HAOMIOACHUS, KCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

IMIPOrHO3HUPOBATL BO3MOKHOC PA3BUTHUC IIPOLCCCA, a TaAKIKC BbIJABHUIATb
IMPCAITOJOXKCHHA O €TI0 PAa3BUTHH B HOBBIX YCIIOBUAX.

Pab6ora ¢ unpopmanmeii:

BBIABJIATH HEOOCTAaTOYHOCTD n N30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX,
H€O6XOI[I/IMBIX I pCIICHUA 3aaa4H,

BBIOWpATh,  AHAIMU3UPOBATH, CHUCTEMATHU3UPOBaTh W  HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh (HOpMy MpeAcTaBieHHs MHPOPMALMU U WILIIOCTPUPOBATh pEUIacMbIe
3a/layu CXeMaMHu, IuarpaMmmMaMu, HTHOU rpadu- Kol 1 UX KOMOMHAIUSMU;

OLICHUBATh HAJIEKHOCTh MH(POPMALIUU 110 KPUTEPUAM, PEIIOKEHHBIM YUUTEIEM
WK c(hOPMYJIHPOBAHHBIM CAMOCTOSITENIBLHO;
2)  VHuBepcalbHbIC KOMMYHUKAaTUBHBIE NEUCTBUSA 00ecreunBaoT

c(hOpPMHUPOBAHHOCTH COIIMATBHBIX HABBIKOB 00YUYaAIOIINXCS.

Oo0menue:

BOCHIPUHUMATh U (OPMYIUPOBATH CYKJEHHUS B COOTBETCTBUHM C YCIOBUSIMHU U
HEeIsIMU OOIIEHMSI; SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U MUCBMEHHBIX TEKCTAX, /1aBaTh MOSICHEHUS IO XOAY PEIICHUS 3aJayH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B X0Je OOCYXXIEHHsS 3aJaBaTh BOMPOCHI MO CYHIECTBY O0OCYXIaeMOW TEMBI,
npoOsieMbl, pelraeMoil 3ajauu, BBICKAa3blBaTh WJEH, HALIEJICHHbIE HAa MOMCK
pELIEHUs; CONOCTABIISITH CBOM CYXACHHS C CYXICHHUSIMH APYTHX YYACTHHUKOB
nuanora, oOHapy>KUBaTh pa3iMyMe U CXOJICTBO MO3UIMH; B KOPPEKTHOU (opme
(opMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAKEHMUS;

OPENCTaBIATh PE3ylbTaThl PEIICHHS 3aJauyM, SKCIEPUMEHTa, HWCCIEIO0BAHMS,
POEKTa; CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUIEHUSI C Yy4€TOM 3ajad
Mpe3eHTAlNU U OCOOCHHOCTEN ayIuTOPUH;

COTPYAHUYECTBO:

IMIOHUMAaTb MW HCIOJIb30BATh IMPCUMYHICCTBA KOMaHI[HOﬁ u HHI[HBHI[yaHBHOﬁ
pa6OTBI IIpu pCUHICHHUHN y‘IC6HBIX MAaTeMaTUYCCKUX 3aaad; IMPHHUMATb LCJIb



COBMECTHOHN JAESATENBbHOCTH, IIJIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM palOTHI,
pacnpenenaTb Buabsl padoT, JOrOBapuBaThCs, OOCYXKIAaTh MPOLIECC U Pe3ysbTar
paboThl; 0000111aTF MHEHHSI HECKOJIBKUX JIIOJICH;

® Yy4YacTBOBaTh B TPYyMMOBHIX ¢GopMax paboThl (0OCyXkaeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U JIP ); BBIMOJHITH CBOIO YacTh pabOTHl U KOOPAUHUPOBATH
CBOM JEWUCTBUSA C JAPYTUMHU WIEHAMU KOMaH/bl; OLIEHUBAaTh KAaueCTBO CBOETO
BKJIaZa B OOIIMN MPOIYKT MO KPUTEPUSAM, C(HOPMYIMPOBAHHBIM YUaCTHUKAMHU
B3aUMOJEHCTBUS

3) VYHuBepcaibHbIe PEryJSTHBHBIE IEHCTBUS oOOecreunBaroT (OpMHUpPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB TUYHOCTH.

caMoopranms3anms:

® CaMOCTOSITEJIbHO COCTABJIATH IUIAH, QITOPUTM PELICHUS 3a1a4yd (WM €ro 4acTh),
BbIOMpaTh CHOCOO pElIeHUs ¢ Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEW, ApryMEHTHpPOBAaThb M KOPPEKTHPOBATH BApHUAHTHI PEIICHHUU C
y4€TOM HOBOM MH(POpMALINH
CaMOKOHTPOJIb:

® BJIIAaICTH criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIAA IIpoOccCa M PC3yJibTaTa
pEeuICHUA MaTeMaTHYECKOM 3agadu,

® TMPEABHUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PELICHUU 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE pE3yJbTaTa JACATEIBHOCTH IIOCTABICHHOM LEIN H
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHXKEHMSI WIM HE JIOCTHXKEHHUS IIeliH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

B IIPE€AMETHOM HAIIPABJICHUMN:

OCO3HAHWE 3HAYECHMS] MATEMAaTHKW B MOBCEIHEBHOW >KM3HU 4YeNOBEKa; (popmMupoBaHUe
MPEACTABICHUN O COIMANBHBIX, KYJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBIICHHUS
MaTeMaTUYECKOU HAYKH;

MOHMMAaHNE POJIH UH()OPMALIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

dbopMupoBaHHE TPEACTABIEHUH O MaTeMaTUKEe Kak YacTh OOIIedyesoBeYeCKon
KYJbTYpbl, YHUBEPCAJbHOM S3bIKE HAyKH, MO3BOJSIONIEM OIKUCHIBAaTh M H3y4yaTh
peanbHbIE MPOLIECCHI U SIBJICHUS.

B pesynpraTe usydenuss mnpeameTHoil obOmactu "Marematnka u  uHbopmaTHKa"
oOyJaroluecs: pa3BUBAIOT JIOTUYECKOE M MATEMaTHYECKOE MBIIICHUE, MOJy4YaroT
MpEACTABICHUE O MaTeMaTHYEeCKUX MOJENAX; OBJAJACBAIOT MaTEeMaTUYECKUMU
PacCCyXXKJICHUAMHM; ydaTrcsl NPUMEHSATh MaTeMaTUYEeCKHME 3HaHUs TMpU PELICHUU
pPa3JIMYHBIX 3aJlad U OIICHMBATh IOJIYYEHHBIE PE3YJbTAThl; OBIAACBAIOT YMEHUSMHU
pemieHuss y4eOHBIX 3aa4; pa3BUBAIOT MATEMAaTUYECKYI0 HWHTYHUIUIO; MOJIy4aroT
npescTaBlieHre 00 OCHOBHBIX MH()OPMAIMOHHBIX MPOLIECCAX B PEATbHBIX CUTYaAlUSX.
[IpenMeTHbIE pE3yabTaThl OTPAKAKOT:



1) dopmupoBanue mnpeacTaBieHUH O MaTeMaTMKEe Kak O METOJle IO3HaHUS
JNEUCTBUTEIBLHOCTH, TMO3BOJISIONIEM OIKUCHIBATh M HM3y4aTh PEAIbHBIE MPOIECCHl U
SIBJICHUSA:

OCO3HAaHUWE POJIM MATEMATUKH B pa3BUTUM Poccuu u Mmupa;

BO3MOXXHOCTh TPUBECTH MPUMEPHI M3 OTCUECTBEHHOW M BCEMHUPHON HCTOPUU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE YMEHHUI paboTaTh C Y4COHBIM MaTEMAaTUHICCKUM TEKCTOM (aHAJTU3UPOBATH,
U3BJIEKaTh HEOOXOUMYI0 MH(GOPMAIINIO), TOYHO U TPAMOTHO BbIPa)KaTh CBOU MBICIIU C
OPUMEHEHUEM  MATEMAaTHYECKOM  TEPMHUHOJIOTMM W CUMBOJUKH, [POBOAUTH
Kiaccudukanuu, JIOTUYECKHe OOOCHOBaHHUSA, JOKa3aTeIbCTBA MATEMATUYECKUX
YTBEPKICHUM:

ONEPUPOBAHUE TOHATUSIMHU: MHOMXECTBO, D3JIEMEHT MHOXKECTBA, IOJMHOMXECTBO,
MPUHAIJICKHOCTh, HAXOXKJICHHE TIepeceyeHus, OObEIUHEHUS IOJMHOXKECTBA B
MPOCTEHIINX CUTYAIUSX;

pelIeHrEe CIOKETHBIX 3a7]a4 pa3HbIX TUIIOB Ha Bce apumeTnyeckue AeHCTBUS;
MIPUMEHEHHUE CIoco0a MOUCKa PEIICHUs 3a/1a4i, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT
YCIIOBHSI K TpeOOBaHHUIO WM OT TPEOOBAHUS K YCIIOBHIO;

COCTAaBJICHUE IUJIAHA PEIICHUS 3aJa4M, BBIACICHUE 3TANOB €€ PEIICHUs, HHTEPIIPETALIUS
BBIUHUCIIUTEIBHBIX PE3yJIbTATOB B 3aja4e, MCCICAOBAHUE TMOJYYEHHOTO PEIICHUS
3a/1a4y;

HaxO0JICHUE TMPOIEHTAa OT YHCJA, YWCIa [0 MPOUEHTY OT HEro, HaXOXKIACHUS
MIPOLIEHTHOIO OTHOUIEHUE [IBYX YHCEJ, HAXO0XKJICHHUS IPOLUECHTHOIO CHWXEHUS WIH
MIPOIIEHTHOTO MOBBIIECHUS BETUYUHBI,

pelIeHne TOTHYECKUX 3a/1a4;

3) pa3BUTHE MPEICTABICHUN O YUCIE€ M YHUCIOBBIX CHUCTEMax OT HATypalbHBIX 0
NEUCTBUTEIBHBIX  YHCEN,  OBJAQJCHUE  HABbIKAMU  YCTHBIX,  IHCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BEIYMCIICHUN:

OTIEpUPOBAHUE MOHITUSMU: HATypAIbHOE YHCIIO, 1I€JI0€ YHCIIO0, OOBIKHOBEHHASI JPOOb,
JeCATUYHAs P00k, CMEIIAHHOE YUCII0, PAlIMOHAIBHOE YHCII0, UPPALIMOHAIBHOE YUCIIO;
WCIIOJB30BaHME CBOMCTBA YKCEI U 3aKOHOB apuU(PMETUUECKUX ONEepaIuil ¢ YucIaMu Mpu
BBITIOJTHEHWUU BBIYMCIICHUI;

WCMOJIb30BaHUE MTPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYHUCICHUN
Y pEILICHUY 3a/aY;

BBITIOJTHEHHE OKPYTJICHUS] YUCEN B COOTBETCTBHUHU C MPABUIIAMU;

CpaBHEHHE YHCET,

OIICHMBAHUE 3HAYCHUS KBAJPATHOTO KOPHS U3 MOJIOAKUTEIBLHOIO 1IEJIOr0 YKCIa;

4) oBnaJieHUE CUMBOJIBHBIM SI3BIKOM aJIT€OphI, MPUEMaMH BBITIOTHEHUS TOXKIECTBEHHBIX
npeoOpa30BaHUil BBIPAKEHUMN, PEIICHUST YPAaBHEHUI, CHCTEM ypaBHEHUH, HEPABEHCTB U
CHUCTEM HEPABEHCTB; YMEHHS MOJICTUPOBATH pPEaTbHBIC CUTYaIlMH Ha SI3BIKE alreOphl,
UCCJIEIOBAaTh TOCTPOSHHBIE MOJENM C HCIOJB30BAaHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH MMOJYYCHHBIN pe3yJIbTaT:

BBITIOJTHEHUE HECJOXXHBIX MPeoOpa3oBaHUM ISl BBIUUCICHHS 3HAYCHUM YHCIIOBBIX
BBIPAXKEHUI, COAEPKAIIMX CTEIEHU C HATypAJbHBIM MOKA3aTENEM, CTEIEHHU C LIEJIBIM
OTPULIATENBHBIM NTOKA3aTEIEM;

BBITIOJIHEHHE HECIIOXKHBIX TPE00pa30BaHUi LIENbIX, IPOOHO PALIMOHATBHBIX BBIPAXKEHUN
U BBIPAXEHUN C KBAJIPATHBIMU KOPHSIMH; PACKPHIBATH CKOOKH, MPUBOAUTH MOAOOHBIE
cllaraeMble, HCTIOJb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKCHHS,



pelICHWE JIMHEWHBIX W KBaJpaTHbIX YPaBHEHUH W HEPABEHCTB, YPABHECHHUU W
HEPABCHCTB CBOJAIIMXCS K JIMHEWHBIM WJIM KBAJAPATHBIM, CUCTEM YPAaBHEHUW U
HEPABEHCTB, N300paKEHUE PELICHUI HEPABEHCTB U UX CUCTEM Ha YMCIIOBOU MPSAMOW;

5) oBiajieHHe CUCTEMOW (PYHKIIMOHAJIBHBIX MOHATHM, pa3BUTHE YMEHUS MCIOJIb30BATh
byHKIHOHATBHO-TpaUYECKAE  TPEACTABICHHUS U1 PEIMICHUS  Pa3IUIHBIX
MAaTEMATUYECKUX 33/1a4, JIJI1 OMKMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCHUMOCTEN:
ONPEAECICHUE TMOJOXKEHUSI TOYKM IO €€ KOOPJAMHATAM, KOOPJIWHAThI TOYKH IO €€
MOJIOKEHUIO Ha MJIOCKOCTH;

HaXOXJeHUEe Mo TpaduKy 3HAYEHUH (QYHKIUHU, O0JACTH ONpeNeNieHUs, MHOXXECTBa
3HAUCHUM, HyJeHd (QYHKIUU, TMPOMEKYTKOB 3HAKOMOCTOSHCTBA, MPOMEKYTKOB
BO3pacTaHus U yObIBaHUS, HAWOOJIBIIIETO U HAUMEHBIIIETO 3HAYeHUsI PYHKIUY;
MOCTPOCHHE Tpaduka TUHEHHON U KBaJIpaTUYHON (DYHKITUH;

ornmepupoBaHue  Ha  0a30BOM  YpOBHE  TMOHSATHUSIMU:  IOCJIEI0BATEIbHOCTD,
apudMeTndecKas Mporpeccusi, FreOMeTprUIecKas porpeccus;

HCIIOJIb30BAaHUE CBOMCTB JIMHEWHONM M KBaJApaTUYHOW (DYHKIMA M MX TpadUKOB MpHU
pelIeHnun 3a7a4 U3 IPYrux yueOHbIX IPEAMETOB;

6) OBJaJCHUE TEOMETPUUYECKUM S3bIKOM; Pa3BUTHE YMEHHUSI HCIOJL30BaTh €ro s
ONMCAHUS MOPEAMETOB  OKPYXKAIOUIEr0  MHPA;  Pa3BUTUE  NPOCTPAHCTBEHHBIX
MPECTaBICHNUM, N300pa3UTEIbHBIX YMEHUHN, HABBIKOB TEOMETPUUECKUX TTOCTPOCHMUIA:
OTIEpUpPOBaHUE TOHATUSIMU: (PUTrypa, TOUKA, OTPE30K, Mpsmas, Jyd, JOoMaHas, Yyro,
MHOT'OYTOJIbHUK, TPEYTrOJbHUK U YETBIPEXYTOJbHUK, MPSIMOYIOJBHUK M KBajpar,
OKPYXXHOCTh U KpYT, MPSMOYTOJIbHBIA Mapajuienenurnen, KyO, map; u3o0paxkeHue
M3y4aeMbIX (PUTYp OT PYKHU U C TIOMOIIBIO TUHEHKH U IIUPKYIIS;

BBIIIOJIHEHUE U3MEPEHUSI JUIMH, PACCTOSIHUM, BEJIWYMH YIJIOB C  IOMOIIBIO
MHCTPYMEHTOB JUIsI U3MEPEHUM JUIMH U YTJIOB;

7) bopMHupoBaHHE CHUCTEMATHMUYECKHUX 3HAHMK O IUIOCKHMX (UTypax W MX CBOMCTBAX,
MPEJICTABICHUN O NPOCTEUIINX MPOCTPAHCTBEHHBIX TEJax; pa3BUTUE YMEHUU
MOJICJIMPOBAHUS  PEaJbHBIX CUTyallM Ha A3bIKE T[E€OMETPUHU, HCCIEAOBAHUS
MOCTPOCHHOM MOJEIN C HCHOJIb30BAHUEM TE€OMETPUYECKUX TMOHITUA M TEOPEM,
ammapara ajareOpbl, pelIeHUs TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4:

ornepupoBaHue Ha 0a30BOM YPOBHE MOHATUSIMU: PAaBEHCTBO (PUTYp, MApaLICIbHOCTh U
MEePNEHAUKYIISIPHOCTh MPSIMBIX, YIJIbl MEXIY MPAMBIMUA, NEPHICHAUKYISAP, HAKIOHHAS,
MPOEKIINS;

MIPOBEICHUE JI0KA3aTEIBCTB B TEOMETPUH;

omepupoBaHWe Ha ©0a30BOM YpPOBHE TIOHSATHSIMHU: BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA HA YUCJII0, KOOPAUHATHI HA INIOCKOCTH;

pelIeHre 3a/ad Ha HaXOXKJICHHE TeOMETPUYECKHX BEJIMYMH (IJIMHA W PACCTOSIHUE,
BEJIMYMHA YTJIa, TIJIOMIA k) TI0 00pa3iiam Win aaropuTMam;

8) OBiaJieHWE MPOCTEUIIUMH CIIOCOOAMH TPECTABICHUS W aHau3a CTaTUCTUYECKHUX
TaHHBIX; (OPMHUPOBAHUE TPEJACTABICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B
peaJbHOM MHPE U O Pa3IUYHBIX CHoco0ax WX M3Y4YEHHUs, O MPOCTEHUIINX
BEPOSATHOCTHBIX  MOJCNISIX;  pa3BUTUE  YMEHHMM  M3BJIEKaTh  HMHQOpPMAIIHIO,
NPEeICTaBICHHYIO B Ta0JIUIaX, HAa JUarpaMMax, rpadukax, OnuchbiBaTh U aHAIM3UPOBATh
MAacCHBbl  YMCJIOBBIX JAHHBIX C TOMOIIPIO MOAXOJAIIMX  CTATHCTUYECKUX
XapaKTEpUCTHUK, HCMOJb30BaTh NOHUMAHHUE BEPOSATHOCTHBIX CBOMCTB OKPYKAKOIIUX
SIBJICHUW NIPU NPUHATUU PEILIEHUM:



(dbopMHpOBaHUE TMPEJCTABICHUS O CTATUCTUYECKUX XapPAKTEPUCTHUKAX, BEPOSTHOCTH
CITy4aifHOTO COOBITHSI;

pelIeHre IPOoCTeHINX KOMOMHATOPHBIX 33/1a4;

OTIpe/IeNIEHUE OCHOBHBIX CTATUCTHUECKHUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;
OLICHWBAHUE U BBIYUCIICHHUE BEPOATHOCTU COOBITHS B MPOCTEUIINX CITydasiX;

HAJIMYUE TPEJCTABICHUS O PpOJM MPAKTHUYECKH JOCTOBEPHBIX W MAaJOBEPOSITHBIX
COOBITUH, O POJIHM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBIICHUSX;

yMEHUE CpaBHUBATh OCHOBHBIE CTAaTUCTUYECKUE XapaKTEPUCTHKHU, IOJIYyYEHHBIE B
npoliecce pelIeH s MPUKIATHON 3a7]auM, U3YUEHUSI PEAIbHOTO SBJICHHUS;

9) pa3BuTHE yMEHUN TNPUMEHATh W3YYCHHBIC TMOHATUS, PE3YJIbTaThl, METOIbI IS
pelieHuss 3ajady MPaKTHUYEeCKOro XapakTepa M 3a7ad W3 CMEXKHBIX JUCHMUIUIAH C
UCIIOJIb30BAaHUEM TMpPU HEOOXOJUMOCTH CIPABOYHBIX MATEPHANOB, KOMIIBIOTEPA,
MOJIb30BATHCS OIICHKON M MPUKUAKOM MPU MPAKTUYECKUX pacueTax:

pacro3HaBaHKe BEPHBIX U HEBEPHBIX BHICKA3bIBAHUI;

OLICHWBAHUE PE3YyJIbTATOB BHIYUCICHUN MPHU PEIICHUH MPAKTUUYECKHUX 3a]1a4;
BBITIOJTHEHUE CPAaBHEHUS YMCEN B PEANbHBIX CUTYaIINAX;

MCIIOJIb30BaHNE YMCIIOBBIX BBIPKEHHUH MPH PEIICHWH MPAKTUYECKUX 3a/1ad U 3a7ad U3
JIPYTUX YIeOHBIX MMPEIMETOB;

pelieHre MPaKTHYECKUX 3a/1a4 C MPUMEHEHHEM MPOCTEHIIINX CBOMCTB (puryp;
BBINIOJIHEHHE MPOCTEHIINX MOCTPOEHUI M MU3MEPEHUIl Ha MECTHOCTU, HEOOXOAUMBIX B
peanbHOM KU3HH,

10) dopmupoBaHue HHGOPMAIIMOHHON U AITOPUTMHUYECKON KYJIbTYPbI; (GOpMUpPOBaHUE
NpPEJICTaBICHUsT O KOMIBIOTEPE KaKk yHHMBEpPCAJIbHOM YyCTpOMCTBE 00pabOTKH
uH(pOpMaIuy; pa3BUTHE OCHOBHBIX HABBIKOB U YMEHUHN UCIOJIb30BAHUS KOMITBIOTEPHBIX
YCTPOMCTB;

11) dbopmupoBanue npencraBieHuss 00 OCHOBHBIX H3y4aeMbIX MOHATHSIX: HHMOpMAITHs,
aJTOPUTM, MOJIEJb - U UX CBOMCTBAX;

12) pa3zButHe aqropuTMUYECKOIO MBIIUICHHS, HEOOXOAUMOTO JUIsl TPO(hecCHOHaIbHOM
JESITEeIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHHI COCTaBHTHh W 3alucaTrh
QITOPUTM Ui KOHKPETHOTO  HUCHOJHHUTENs; (QOpMHUpOBAHWUE  3HAHWUH 00
ATOPUTMUYECKUX KOHCTPYKIIMSIX, TOTUIECKIX 3HAYCHUAX W OMEPAILUAX; 3HAKOMCTBO C
OJTHUM M3 SI3BIKOB IMPOTPAMMHUPOBAHUS 1 OCHOBHBIMH JITOPUTMUYECKUMH CTPYKTYPaMH
- JIMHEUHOW, YCIIOBHOW U LIUKIIMYECKOM;

13) ¢opmupoBanue ymeHud ¢dopManuzail W CTPYKTYPUPOBaHHS HWH(OpMAIUH,
YMEHUS BBIOMPATHh CIIOCOO MpECTaBICHUS JAHHBIX B COOTBETCTBHHU C TMOCTaBIICHHOMN
3amauell - TabnWIpbl, CXeMbl, TpaduKH, AUArpaMMbl, C  HCIOJb30BaHHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00PaOOTKU JaHHBIX;

14) ¢popMupoBaHuE HABBIKOB M YMEHHUH 0€30MacCHOr0 U IIeIeCO00pPa3HOrO MOBEACHUS
npu paboTe ¢ KOMIIBIOTEPHBIMU MporpaMMamu U B WHTepHeTe, yMeHus coOmoaaTh
HOPMBI HH(OOPMAITMOHHON YTUKHU U TIPaBa;

BeInycKHMK Hay4YuTCcs B 7 Kiacce
Yucaa

e OmnepupoBaTh MOHATUSIMH: HATYPATBHOE YUCIIO, IIEJI0E YUCII0, OOBIKHOBEHHAS
ApoOb, AecsTUUHAs ApoOb, CMEIIaHHAs APOOb, PALIMOHAIBHOE YUCIIO.



® UCIOJB30BaTh CBOWCTBA 4YMCEI M NpaBuja ACHCTBUM NPU BBINOJIHEHUHU
BBIYHCJICHU;

® CHOJIB30BaTh NPU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCIICHUI U PEUIEHUN HECIIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PAllMOHAIBHBIX YHCEN B COOTBETCTBUU C ITPABUIIAMU;

® CpaBHMBAThH YHUCJA.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMETOB:

® OLICHUBATh PE3YJIbTAThl BEBIYUCICHUHN ITPU PEIICHUU TPAKTUYECKUX 3a/1aY;

® BBINOJHATH CPABHEHUE YUCEI B PEATIbHBIX CUTYAILUSX;

® COCTaBJIATb YHUCJIOBBIE BBIPAKCHUS IMPHU PEIICHUU MNPAKTUYECKUX 3a4ad M
3a/a4 U3 IPYTuX yueOHBIX MPEAMETOB.
ToxaecTBeHHbIE IPe00pa3oBaHUS

e BrINONHATH HECIOXKHBIE TMPeoOpa3OBaHUsSl Ji BBIYUCICHUS 3HAYCHUUN
YUCJIOBBIX BBIPAXKCHHUM, COJEPKAIMMX CTENEHH C HATypajJbHBIM IOKAa3aTEJIEM,
BBITIOJIHATh HECJIOKHBIE TMPEeoOpa3oBaHUs IIEJIBIX BBIPAXKEHHM: PacKpbhIBaTh CKOOKH,
MIPUBOJUTH MOJJOOHBIE ClIaraeMbIE;

® JCIOJIb30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaJpaT CYMMBI,
KBaJpaT Pa3HOCTH, PA3HOCTh KBAJPATOB) [JIsl YHPOIICHUS BBIYUCICHUM 3HAYCHUUN
BBIPAKEHHUI;
YpaBHeHUS U HEPABEHCTBA

e OmnepupoBarb Ha 0a30BOM ypOBHE TOHSTUSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPABHEHUE, KOPEHb YPABHEHUS, PEILICHUE YPABHEHNUS,

® pemnlaTh CUCTEMbI HECIIOKHBIX IMHEUHBIX YPABHEHUI;

® IIPOBEPSATH, ABJISETCSA JU JAHHOE YUCIIO PEUIEHUEM YPAaBHEHUS,
B noBcegHeBHOM KU3HU U MIPU U3YYEHUM JAPYTUX NPeIMETOB:

® COCTaBJIATh W pEIIaTh JIMHEHMHBIC YpPaBHEHHS TMPU PEIICHUWH 33a]1ad,
BO3HUKAIOIIKX B JPYTUX yUYEOHBIX IIPEAMETAX.
DOYyHKIUU

e HaxonuTe 3HaueHne QYHKIMH 110 33JITaHHOMY 3HAYCHUIO apTyMEHTa;

® HaXOJUTh 3HAYCHHE apryMEHTa [0 33JaHHOMY 3HaueHUI0 (YHKIUU B
HECJIOKHBIX CUTYyaIUAX;

® OIpPEIEIISATH MOJ0KEHUE TOUKH 0 €€ KOOPANHATAM, KOOPAUHATHI TOUKH 110 €€
MOJIOKEHUIO Ha KOOPAMHATHOW MIIOCKOCTH;

® CTpouTh rpaduK JMHEHHON (DYHKIINH;

® TIPOBEPATH, ABJISCTCS JIM JaHHBIM Tpaduk TpaduKoM 3aJaHHOW JIMHEWHOU
byHKIUY;

® OmNpeaessiTh MNPUOJTUKEHHBIC 3HAUYCHHS KOOPJAWMHAT TOYKH TepeceyeHus
rpa@ukoB QyHKIIHIA;
B noBceHeBHOM KU3HU M NIPU U3YYE€HUM JPYTUX NPEIMETOB:

®  JCIOJIb30BaTh TpadUKH peabHbIX MPOIIECCOB;

® HCIOJIb30BaTh CBOMCTBA JUHEHHOW (QYHKIIMM U €€ rpaduK MNpuU perieHUur
3a/1a4y U3 JpYyrux y4eOHbIX MPEIMETOB.
CrarucTuka ¥ Teopusi BepOATHOCTEN

® [PEJCTaBIATh JaHHBIE B BUE TaOJIUI], TUarpamMmm, rpaduKoB;

e uuTaTh HMHGOPMALIMIO, NPEICTABICHHYIO B BHUIE TaOJHIIbI, JUATPAMMBbI,
rpaduka;



B noBceagHeBHOM »KM3HU M NPH U3YyYEHUH APYTHUX MPEAMETOB:
® CpaBHHMBAaTb OCHOBHBIE CTAaTUCTHUYECKUE XapaKTEPUCTUKHU, MOJyYEHHBIE B
MpoIIECcCe pelIeHUs MPUKIaAHON 3a7]a4u, U3YUEHUS PEalIbHOTO SIBJICHUS,
TexcToBble 3a1a4H
e Pemarb HECHOXHBIE CIOKETHbIE 3aJa4d  pa3HbIX THUIIOB Ha  BCE
apupMeTuyecKue IeiCTBUS;
® CTPOUTh MOJENb YCIOBUA 3a7aud (B BHJIE TAOJUIbI, CXEMbI, PUCYHKa WJIH
ypaBHEHUS), B KOTOPOM MaHbl 3HAYEHUSI JBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIWYUH, C
LENIbI0 TIOMCKA PEIICHUs 3a]1a4H;
® OCYIIECTBIATH CIOCOO MOMCKA PEUICHUs 3aJaud, B KOTOPOM pPacCyXJICHUE
CTPOUTCS OT YCJIOBHUS K TPEOOBAHUIO WJIK OT TPEOOBAHUS K YCIIOBHIO;
® COCTaBJIATH IUIAH PEILLICHHUS 3a/1a4u;
®  BBIJCIATH ATAIlbl PEIICHUS 3a/1a4H;
® UHTEPIPETUPOBATh BBIUMCIHUTENBHBIC PE3YyJIbTaThl B 3ajJayde, HCCIEA0BaTh
MOJIyYEHHOE PEIICHHE 3a1a4H;
® 3HaTh pa3IMuhe CKOPOCTEH OOBEKTa B CTOSYECH BOJIE, MPOTUB TEYEHUS U IO
TEUCHHIO PEKH;
® pemaTh 33/1a4M Ha HAXO0XKJAEHUE YaCTH YUCIa U YKCIIA 110 €r0 YacTH;
e pemaTh 3a7a4d pPa3HbBIX TUMOB (Ha pabOTy, HAa MOKYNKH, Ha JIBH)KEHUE),
CBSI3BIBAIOIIUX TPU BEJIMYMHBI, BHIJICTSATH TU BEJIMUUHBI U OTHOIIECHUS MEXKy HUMH;
® HaxOJWTh MPOLEHT OT YHUCJIA, YUCIO IO MPOLEHTY OT HEro, HaxoJWTh
MPOIIEHTHOE CHUYKEHUE WJIU MPOLEHTHOE MOBBIIIEHUE BEJIMUNHBIL;
® pemniaTh HECI0XKHBIE JIOTUYECKUE 3aJa4l METOIOM PACCYXKICHUN.
Hcropust MaTeMaTUKHU
e OnuchiBaTh OTNEJbHBIC BBIJAIOIIMECS PE3YJbTaThl, MOJYYEHHBIE B XOJI€
pa3BUTHUSI MATEMATUKU KaK HAyKH;
® 3HATh MPUMEPHl MATEMAaTUYECKUX OTKPBITMM W HMX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEM;
MeToabl MaTEMAaTHKH
e [IpuBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKpYKAIOLIEH
NEeUCTBUTEILHOCTH U TPOU3BEICHUSX UCKYCCTBA.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYHUThCS B 7 KJacce
Yuciaa

o  Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPANbHBIX YUCEN, MHONCECMBO
YenblX yucesl, MHOMCECME0 PAYUOHANbHBIX YUCEN, 2eOMempUyecKas UHmepnpemayus
HamypanoHulX, Yeuvlx, yucer,

®  NOHUMAMb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCTA,

®  GLINOJIHAMbL GLIUUCIEHUS, 6 MOM UYucle C UCNONIb30BAHUEM NPUEMO8
PAYUOHATLHBIX BbIYUCTEHULL,
B noBcenHeBHOM KU3HH M TIPH U3yYe€HHH APYTHX NMPEIMETOB:

® npumMeHAmMb  NpPABUIA  NPUOTUNCEHHBIX  BbIYUCIEHU  NpU  peuleHuu
NPAKmMU4ecKux 3a0ay u peuleHuu 3a0ay Opyeux y4eonvix npeomemos;

® GLINOJIHAMb  CPABHEHUE  Pe3YIbmamos  6bIYUCIEHUL  NpU  peuleHuu
NPAKMUYECKUX 3a0at, 8 MOM YUCTEe NPUOTUNCECHHBIX BbIYUCTEHULL



®  3aNUCHIBAMb U OKDY2ISMb YUCIOBble 3HAYEHUS PeanlbHbIX BelUYUH C
UCNOIb308AHUEM PAZHBIX CUCTEM UBMEPEHUS.
ToxkaecTBeHHBbIE MPEOOPa3OBaAHUS

®  Onepuposamv NOHAMUAMU CIENeHU ¢ HaMmypPalbHbIM NOKA3amenem,

®  BLINONHAMb NPeoOPAZ0BAHUSL UETLIX BbIPANCEHULL: OeliCmBUsi ¢ 0OHOYUNIEeHAMU
(cnooicenue, BvluUMAHUE, YMHONCEHUE), OelCmeUs ¢ MHO20UIeHAMU (CloJceHue,
sblYUMAHUE, YMHONCEHUE),

®  BLINONHAMb PA3NONCEHUE MHO2OUNEHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08:!
8biHeceHUue 3a CKOOKY, 2epYnnuposKd, UCHONb308AHUE @QOPMYIL  COKPAUWEHHO2O0
VMHONCEHUSL,

®  BblOeIAMb KBAOPAM CYMMbL U PASHOCMU OOHOYIEHO8,
B noBcenHeBHOM KNU3HH M TIPH W3y4Ye€HHH APYTHX NMPEIMETOB:

®  GLINOHAMb NPEeoOPA30BAHUSL ANCCOPAUUECKUX BLIPANCEHUN NPU peuleHuu
3a0ay Opyeux y4eOHvIX npeomemos.

YpaBHeHHs 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPABHEHUE, KOPEeHb VPABHEHUs, DPABHOCUTbHbIE
VpaeHeHus,

® pewams JUHElHble YPASGHEHUs U YPABHEHUSL,
B noBceaHeBHOI JKM3HU M NIPU M3YyYe€HUH APYTUX MPeAMETOB:

® CoCmasnsmv U peuams JuUHeliHble YPAGHEeHUS,
DOYyHKIUU

o Onepuposamv NOHAMUAMU. (DYHKYUOHATbHASL 3ABUCUMOCTb,  (DYHKYUS,
epaghuk ynxkyuu, cnocoowvl 3a0anusi PyHKYUuU.

® Cmpoums 2papuru IUHEUHOU, QYHKYUY 6U0a: y=|x|;

® Cocmasnsmov YpasHeHUst NPAMOL NO 3A0AHHBIM YCI08UAM. NPOX0Osuell Hepes
OAHHYI0 MOYKY U NAPATIENIbHOU OAHHOU NPAMOLL,
B noBceHeBHOI JKM3HU M MIPU M3YYE€HUM APYTUX MPeIMETOB:

® UWLIIOCMPUPOBAMb C NOMOWDBIO 2pAPuUKA PeanbHy0  3A8UCUMOCMb  UIU
npoyecc no ux XxapaxKmepucmurKam,
TexcToBbBIE 3a1a9H

e lcnonvzoeamsv pasHvle Kpamkue 3anuci KaxK MOOenu MeKCMO8 CLONCHLIX
3a0a4 0151 NOCMPOEHUST NOUCKOBOU CXeMbl U peleHUs. 3a0ay;

®  pazuuams MoOelb MeKCma U Mooeilb peulenus 3a0a4u, KOHCMPYUposams K
0OHOLL MOOEU PeUleHUsl HECAONCHOU 3A0a4U Pa3Hble MOOeIU MeKCcma 3a0ayu,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUss 3a0ay (0m mpebo8aHus K
VCI08UIO U OM YCI08USL K MPeb0BAHUIO);

®  BblOeIAMb DMANbL PeUleHUsl 3a0adU U COOEPHCAHUE KAHCO020 IMana,

® yuemb GbIOUPAMbL ONMUMAILHLIL MEmOoO peuleHuss 3a0ayu U O0CO3HABAMb
8b100p Memooa, paccmampueams paziuiHble Memoobl, HAXO00UMb DA3Hble PeUuleHUs]
3a0a4u, eciu 603MONHCHO,

®  AHANU3UPOBAMb 3aMPYOHEHUs. NPU PeuleHUU 3a0ay,

® pewams 3a0ayu HA NPOYEHMbL, 68 MOM HUCIe, CILONCHble NPOYEHMbL C
000CHOBAHUEM, UCNONIL3YSL PA3HBIE CROCODDL;
B noBcenHeBHOM KNU3HH M TIPH U3y4Ye€HHH APYTHX NMPEIMETOB:



® pewams U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE PACCMOMPEHUS PEealbHbIX
cumyayuii, 8 KOMopwIX He Mpedyemcs: MOYHbBIU LIYUCTUMETbHBIU Pe3)Ibmam,
CTaTuCTHKA M TeOPHUSsI BEePOSITHOCTEM

o  Onepuposamv NOHAMUAMU: CIMOAOYUAMbLE U KPY208ble OUASPAMMbI, MAOIUYbL
OaHHbIX, CpeOHee apughmemuyeckoe, MeOuanda, Haubovuiee U HAuMeHvulee 3HAYeHUs
8bIO0PKU, PA3MAX BbIOOPKU, OUCnepcusi U CMAHOAPMHOe OMKIOHeHUe, CIYYAUHA
UBMEHYUBOCIb,

® uzgleKamv UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX, HA OUACpAMMAx,
epaghuxax;

® cocmasiamv mabaUYysbl, CMPOUMb OUALPAMMbL U 2PAPUKU HA OCHOBE OAHHDBIX,
B noBceHeBHOM KNU3HU M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® u3sIeKaAmMb, UHMEPNPEMuUposams U Npeodpazoevleams  UHGOPMAYUIO,
npeoCcmasieHHyI0 8 madauyax, Ha OUAPaAMMax, 2paguKax, Ompaxcarouiyio ceoUCmed u
Xapakmepucmuku peanibHblx NPoYecco8 U AGNeHULL,

® onpeodensimvb CMAMUCMUYECKUE XAPAKMEPUCMUKU 8blOOPOK NO mMabaIuyam,
ouazpammam, 2papuxkam, GvINOJIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM Yeau pPeuleHusl
3a0ayqu;
HcTopusi MaTeMaTUKH

o Xapaxmepuzosamv 6KIAO BbLOANWUXCI MAMEMAMUKO8 6 pa3sumue
Mamemamuxu U UHbIX HAYYHbIX 0Oacmetl,
MeToabl MaTEMaTHKH
o Ucnonwb3ys uzyuenHvle Memoobl, nposoOUnMsb 00KA3AMENbCMBO, BbINOJHAMb
onpoeepicenue;

BoinyckHuK HayyuTes B 8 Kiiacce
JJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

e OmnepupoBarh Ha 0a30BOM YPOBHE TMOHATHSMU: MHOXECTBO, DJJIEMEHT
MHOX€CTBA, MOAMHOXXECTBO, IIPUHAIJICKHOCT;

® 33/1aBaTh MHOXKECTBA MEPEUYUCICHUEM UX BJIEMEHTOB;

® HAaXOJUTh IMEpEeceUeHHe, OOBEIUHECHHE, TOJMHOXKECTBO B MPOCTEHUIINX
CUTYalUsIX;

e ornepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMU: ONPEACIICHUE, aKCHoMa,
TEOpeMa, T0KA3aTEIbCTBO;

® IPUBOAUTH MPUMEPbI W KOHTPIPUMEPHI JUISI MOATBEPXKIACHUS CBOMX
BBICKa3bIBaHMH.
B noBceHeBHOM KU3HU M IPU U3YYE€HUM JPYTUX NPeIMETOB:

® UCIOJB30BaTh Trpaduueckoe TMPEJACTABICHUE MHOXKECTB JUIsl OIMHCAHUS
peabHBIX MPOLIECCOB U SBJICHUM, MPU PEIICHUHU 3a7a4 IPYTUX YUCOHBIX MTPEIMETOB.

Yucaa

e OrmepupoBaTh Ha  0a30BOM  ypOBHE TMOHSATHSMH:  paAlMOHAIBHOE,
MPPALMOHATIEHOE YUCIIO, apu(PMETHUECKUI KBaAPAaTHBIA KOPEHb;

® JCIOJIb30BaTh CBOWMCTBA YHCENl M IPAaBWIA JEHCTBUWA IIPU BBINOJHEHUU
BBIUMCIICHUN;

® OILICHMBAaTh 3HAYEHHUE KBAIPATHOTO KOPHSI U3 MOJIOKUTEIBHOTO LEJIOr0 YUCIIa,

® DPAcnO3HABATh PALMOHAJIBHBIC U UPPALMOHAIbHBIE YHUCIIA,



® CpaBHUBATH YHCIIA.
B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® BBITIOJHATH CPABHEHUE YUCEN B PEaTbHBIX CUTYyAITHsX;

® COCTaBJIITh YHCIIOBBIE BBIPQKEHHS MPU PEHICHUM MPaKTUYECKUX 3adad |
3a/1a4y U3 Jpyrux y4eOHbIX MPEIMETOB.
ToxnaecTBeHHBbIE MPE0OPa3oBaAHUS

e BbINOMHATH HECIOXHBIE TPeoOpa3oBaHUs MJisi BBIUMCICHUS 3HAYCHHM
YHUCJIOBBIX BBIPAKEHUH, COAEPIKALIMX CTENEHH C LIEJIBIM OTPULATEIbHBIM ITOKA3aTENEM;

® BBINOJIHATH HECJIOXKHBIE MPeoOpa3oBaHusl IPOOHO-TMHEWHBIX BBIPAKEHUN U
BBIPAKEHUN C KBaJPATHBIMU KOPHSIMHU.
B noBceqHeBHOM KNU3HH M NIPH U3YyYeHHHU APYTHX NMPeIMETOB:

® [IOHMMATh CMBIC] 3aIlIMCU YUCJIA B CTAHJIAPTHOM BH/IE;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aIIUCh YHCIIAY.
YpaBHeHNs U HepaBeHCTBA

e OmnepupoBarb Ha 0a30BOM YpOBHE IMOHSATHUSMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA,

® IPOBEPSATH CIPABEUIMBOCTh YMUCIIOBBIX PABEHCTB U HEPABEHCTB;

® pelaTh JIMHEWHbIE HEPABEHCTBA U HECIIOKHBbIE HEPABEHCTBA, CBOJSIIUECS K
JINHEUHBIM;

® pemaTh CUCTEMbI HECIIOKHBIX JIMTHCWHBIX YPaBHEHUN, HEPABEHCTB;

® TIPOBEPSATH, SBIACTCA JIU JAHHOE YUCIIO PEIICHUEM HEPaBEHCTBA,

e pelmaTh KBaJgpaTHbIE ypaBHEHUS MO (QopMylie KOpHEM KBaJpaTHOTO
YpaBHEHUS;

® U300paXkaTh PEIICHUs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOM.
DOYyHKIUU

e Jlo rpaduxy HaxomuTh 00JIACTH OMpEICICHHS, MHOXXECTBO 3HAYCHUH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA,

® TPOBEPSATH, SBJISETCS JIM JaHHBIA Tpaduk rpapukoM 3amaHHON (QYHKIHH
(JIUHEWHOM, KBaIpaTUYHOM, 00paTHOM MPONOPLUUOHATBHOCTH);

® OmnpeAensaTh MNPUOJMKEHHbIE 3HAUYEHUS KOOPAWMHAT TOYKU IEepEeCceUeHUs
rpa@ukoB (QyHKIIHIA;
CTaTuCTHKA M TeOpPHUSsl BEPOSITHOCTEM

® TIPEICTaBISATH JAHHBIC B BUC TAOJIUII, TUarpamMm, rpaduKoB;

e uutath WHPOPMAIMIO, TPEICTABICHHYIO B BHUJIE TaONHIIBI, JUATPAMMBI,
rpaduka;

® OMNpeAeNsITh OCHOBHBIE CTATUCTHUECKUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;
B noBcenHeBHOM KU3HU M TIPH U3y4Ye€HHH APYTHX NMPEIMETOB:

® OIICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Tiepebopa;

® UMETh MPEJCTABICHUE O POJIM MPAKTUYECKU TOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI;

® CpaBHMBAaTh OCHOBHBIE CTATHCTHUYECKHE XapaKTEPUCTHKH, IMOJYyYEHHBIE B
npoliecce pelieH s MPUKIATHON 3a7]auM, U3YyUEHUsI PEAIbHOTO SBJICHMUS;
TekcTOBBIE 321aYH

e PemaTh HECIOXHBIE CIOKETHBIE 3aJa4yd  pas3HbIX THUIIOB HA  BCE
apu(pMeTHIECKHE JCHCTBUS;



® CTPOUTh MOJENb YCIOBUA 3a7aud (B BHJIE TAOJUIbI, CXEMbI, PUCYHKa WJIH
ypaBHEHHUS), B KOTOPOUM JaHbl 3HAYEHUS JABYX M3 TPEX B3aMMOCBS3aHHBIX BEIUYMH, C
LEIbI0 TIOMCKA PEIICHUs 3a]1a4H;
® OCYIIECTBIATH CIOCOO TMOMCKA PEUICHUs 3aJadyd, B KOTOPOM pPacCyXJICHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WM OT TPeOOBaHUSA K YCIOBHIO;
® COCTaBJIATH IUIAH PEILICHHUS 3a/1a4U;
®  BBIJCIATH ATAIlbl PEMICHUS 3a/1a4H;
® UHTEPIPETUPOBATH BBIUMCIHUTENIBHBIE PE3YyJbTaThl B 3ajayde, HCCIEeA0BaTh
NOJIyYEHHOE PELICHUE 3a/1a4H;
® 3HATh pa3iMyue CKOPOCTEH 00BbEKTa B CTOSYEH BOJIE, MPOTUB TECUYCHUS U IO
TEUCHHIO PEKH;
e pemaTh 33/1a4M Ha HAXO0XKAEHUE YaCTH YUCIa U YHCIIA 10 €r0 YacTH;
e pewmaTrh 337a4d pa3HbBIX TUIIOB (Ha paboTy, Ha MOKYIIKH, Ha JBUYKEHUE),
CBSI3BIBAIOIIUX TPU BEJIMYMHBI, BHIJICTSATH TU BEJIMYUHBI U OTHOIIECHUS MEXKy HUMH;
® HaxOJWTh MPOLEHT OT YHUCJIAa, YUCIO IO MPOLEHTY OT HEro, HaXxOAUTh
MPOLIEHTHOE CHUYKEHHE WJIN MPOLEHTHOE MOBBIIIEHNUE BEJIMYNHBIL;
® pemniaTh HECI0XKHBIEC JIOTUYECKUE 3aJa4l METOIOM PACCYXKICHUN.
B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX NMPeEIMETOB:
® BBHIJBUTaTh TMIIOTE3bl O BO3MOKHBIX MPEACIbHBIX 3HAYCHUSX HNCKOMBIX B
3a/1aye BEJIUYMH (Je1aTh MPUKUIKY ).
Hcropust MaTeMaTUKHU
e OnuceiBaTh OTIEJbHBIC BBIJAIOIINECS PE3YJIbTAThI, MOJYYEHHBIE B XOJIE
pa3BUTHSI MATEMATUKU KaK HAYKHU;
MeToabl MaTEMAaTHKH
e BpiOuparh NOAXOMANIMN HM3YUYEHHBIM METON ISl PELICHHS W3YYEHHBIX
TUIIOB MaTEMaTUUYECKUX 3aJ1ay;
BbINyCKHMK MOJYYUT BO3MOKHOCTH HAYYHUThCSI B 8 KJacce
JJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU
o Onepuposamv NOHAMUAMU. OonpeoeleHue, meopemd, aKCUuomMa, MHOIHCECMEBO,
XapaKmepucmuku MHONCECMEa, 3NeMEHM MHO}ICeCmed, nycmoe, KOHeuHoe U
OecKOHeuHoe  MHOJCeCmB0,  NOOMHONCECMBO,  NPUHAONEHCHOCMb,  BKIIOYEHUE,
DPABEHCMBO MHOJICECNE,
® Uu300paxcamv MHOMCECMBA U OMHOUWEHUEe MHONCECME C NOMOWDbIO KPY208
Junepa,
® onpeoenimb HNPUHAONEHCHOCHb INeMEHMA MHOMCECMBY, 00beOUHEHUID U
nepece4enuro MHOICecms,
®  300a8amb MHONCECMBO C NOMOWBIO NEPEUUCTEHUS INIEMEHMO8, CI08ECHO20
ONUCAHUSL,
® onepupogamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U  JIOACHOCHIb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONepayuu Hao GblCKA3bIBAHUAMU. U, UL,
He, YCI08HblE BbICKA3bLIBAHUSL,
®  CMpoumb 8blCKA3bLIBAHUS, OMPUYAHUA BbICKA3LIBAHUI.
B noBceaqHeBHOI JKM3HU M MIPU U3YyYE€HUM IPYTHUX NMPEAMETOB:
® Ccmpoumb Yenouyku YMO3AKIOYEHUU HA OCHO8e UCNOAb306AHUS NPAGUIT
JIO2UKU,



®  UCNONB308AMb MHOJNCECMBA, ONEPAYUU C MHOICECMBAMU, UX cpaduieckoe
npedcmasieHue 0 ONUCAHUS PeanlbHbIX NPOYECCo8 U A61eHULL.
Yucaa

o Onepuposamv  NOHAMUAMU.  MHOJCECMBO  PAYUOHANbHLIX  Yucell,
UPPAYUOHATILHOE YUCTO, KBAOPAMHDIL KOPEHb, MHOMCECMEO OeliCmMBUMEeNbHbIX YUcel,
PAYUOHANBHBIX, OCUCBUMETbHBIX YUCE,

®  GLINOIHAMb OKPY2IEHUE PAYUOHATIBHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

®  CpasHUBamMb paYUOHATbHBIE U UPPAYUOHATbHBIE YUCA,

®  NpPeocmasisims PAYUOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU OpoouU
B noBceaHeBHOM KU3HU ¥ IPH U3YYEHHH APYTUX MPEIMETOB:

® cocmaenamv U OYEHUBAMb  YUCIO0B8ble  BLIPAICEHUS NPpU  peuleHuU
NPAKMuU4ecKux 3a0ay u 3a0a4 u3 opy2ux y4eoHvlx npeomemos;

® 3anucvléamv U OKpPY2lAMb HUCIOBble 3HAYEHUS PEealbHbIX BelUYUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUsL.
ToxknecTBeHHBbIE MPEOOPa3OBAHUS

o Onepuposamv  NOHAMUAMY, CMENeHU C  YelbiM  OMPUYamenbHbIM
nokaszamenem,

®  GLINOIHAMb NPEeoOPAZ0BAHUS BLIPANCEHUL, COOEPHCAWUX CMENEHU C YeablMU
OMpUYAMENbHIMU NOKA3AMENAMY, Nepexooums om 3anuUcu 8 euoe CmeneHu C Yeibim
ompuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

® GLINOIHAML  NpPeodpazosanusi  OPOOHO-PAYUOHATILHBIX — BLIPANCEHULL:
cokpawenue opobeti, npusederue ancebpaudeckux opobel K obujemy 3HameHamerio,
C0JICeHUe, YMHOJICeHUe, OeneHue anleebpaudeckux opoobell, 8036edeHie aleedpaudecKkoll
OpooU 6 HAMYPATLHYIO U YETYI0 OMPUYAMETbHYIO CIENEHb,

®  GLINONHAML NPeobpPA308aAHUS  BLIPAICEHULl, COOEPAHCAUWUX  KBAOPAMHbLE
KOPHU,

® gvlOenAMb KEAOpam CyMMbl UIU PA3HOCU O8YUIEeHA 8 BblPANCEHUSX,
cooeparcaujux KeaopamHvle KOpHU,
B noBcexHeBHOM KH3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINOJIHAMb NPeoOPA306aAHUs U OCUCMEUs C YUCIAMU, 3ANUCAHHbIMU 8
CMAaHOApMHOM 8UOe;
®  GLINOJIHAMb NPEoOPA308aHUS AN2eOPAUUECKUX BbIPANCEHUL NPU peuleHul
3a0ay Opyaux yueOHviX npeomemos.

YpaBHeHUS U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU:  YPABHEHUe,  HEPABEHCMEO,  peuleHue
HepageHcmed,  pasHOCUNbHble — YPABHEeHUs,  001acmb  OnpeoeieHuss  YPaeHeHuUs.
(Hepasencmea, cucmemol ypaGHEeHUL WU HEPABEHCME);

® pewiamv JUHElHble YPABHEHUs, CB00UMble K JUHEUHbIM C HOMOUbIO
MOJHCOECMBEHHBIX NPEOOPA30BAHUL,

® pewams K8AOpAMHbvIE YPAGHEHUS,;

® pewamsv OPOOHO-TUHEUHbIE YPABHEHUSL,

® peulams YpasHeHUs 8Uda x"=a ;

® pewams JUHElHble YPAGHEHUs U HEPABEHCMBA C NapamMempamu,

®  pewams HeCl0CHble KBAOPAMmHble YPAGHEHUSL C NAPAMEMPOM,
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMeETOB:



® cocmaenamv U peuams KeaopamHvle YpPasHeHusl, HepaseHCms npu peuleHuu
3a0ay Opyeux yueOHbix npeomemos;
DyHKIUU

o Onepuposamv NOHAMUAMU: DYHKYUOHATbHASL 3A8UCUMOCTb,  PYHKYUS,
epagux yuxkyuu, cnocodvl 3a0anus GYHKYUU, apeymenm u 3HaveHue QYHKYUU,
obnacmv  onpedeneHusi U MHOMCECM80  3HAYEHUU  (QYHKYUU,  NPOMeNCymKu
3HAKONOCMOAHCMEBA;

o cmpoumsb epagpuku, 0OPAMHOU NPONOPYUOHANLHOCMU, @YHKYUU BU0d:
y=a+%b, y =[x

® COCmasnamy YPasHeHUst NPAMOU NO 3A0AHHBIM YCIIOBUAM. NPOXOOSAWell Yepes
06e MOYKU C 3a0AHHLIMU KOOPOUHAMAMU,
B noBceqHeBHOM KU3HU M TIPH U3yYe€HHH APYTHUX NMPEIMETOB:

®  UITIOCMPUPOBAMb C NOMOWDLIO 2PAPUKA  DeanvHylo 3a8UCUMOCHb  UTU
npoyecc no ux XapaKxmepucmuxkam,
TexkcTOBBIC 3a1aYH

o Pewamsv npocmule u CI0NHCHbIE 3A0AYU PA3HBIX MUNOG, A MAKJNCE 3A0a4U
HOBBIUEHHOU MPYOHOCMIUL,

®  UCNONB308AMb pA3HLIE KPAMKUE 3anuUcu KaK MOoOelu MeKCMO8 CIONCHLIX
3a0ay 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHust 3a0au,

®  paznuuames MoOeib MeKCma U Mooelb peuleHus 3a0ayu, KOHCMpPYuposams K
OOHOLL MOOeNU PeuleHUst HECIONCHOLL 3A0ayU Pa3Hble MOOeIU MEeKCMa 3a0adu,

®  3HamMb U NPUMEHAMb 006a cnocoba NOUCKA peulenust 3a0ay (om mpedosanus K
VCI08UIO U OM YCI08USL K Mpeb0B8aHUI0);

®  MO0enuposamv paccyldcoeHus: npu NOUCKe peueHus 3a0ad ¢ NOMowbIo epag-
cxembl,

®  gbIdeNAMb 9MANbl peulenus 3a0a4U U CO0ePAHCAHUE KAHCO020 dIMand;

® yMemb 6blOUPAMbL ONMUMATLHBINL MEMOO peuweHUs: 3a0a4u U O0CO3HABAMb
8b100p Memooa, paccmampueams pasiuinble Memoovl, HaAX00UmMb PA3Hble peuleHus
3a0ayu, eciu 603MONCHO,

®  QHaANU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

® GLINOIHAML  pPA3IUYHblE  NPeoOpaA308anUs — NPEONONCEHHOU  3a0auu,
KOHCMPYUpo8ams HOGble 3a0ayu U3 OAHHOU, 8 MOM YUCie 00pammubie;

® UHmMEpnpemupo8ams GbIYUCTUMENbHbIE PEe3VIbMambl 8 3adaye, Ucc1ed08ams
nOJy4UeHHOoe peulenue 3a0a4u,

®  QHATUBUPOBAMb BCEBO3MOIICHLIE CUMYAYUU B3AUMHO20 PACHONONCEHUSI O8YX
00beKMOo8 U UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECHOM OBUINCEHUU (CKOpOCMb,
8pems, paccmosiHue) npu peuleHuy 3a0ay Ha 08UdICeHUe 08YX 00beKmMo8 KaKk 6 0OHOM,
Max u 8 NPOMUBONONONHCHBIX HANPABIECHUSAX,

®  UCCe008amb 8CEBO3MOIICHbIE CUMYAYUU NPU peuleHUuU 3a0ay Ha O8UdCEHUE
no peke, paccmampuéams pazHsle CUCEMbl OMCYema,

® peuwams pazsHOOOPA3HbLE 3A0AYU KHA YACTNUY,

® pewamsv U  000CHOBbIBAMbL  C80€  peuleHue  3a0ad  (8vblOensmb
MaAmemMamuyeckyr) 0CHO8Y) HA HAXOMCOeHUe YaACmu YUCIA U YUCIAA N0 e20 4acmu Ha
OCHOBE KOHKDEMHO20 CMbICAA OpoOU;



® 0co3HaABaAMb U  OOBACHAMb UOEHMUYHOCMb  3A0A4  DPA3HLIX  MUNOS,
CBAZBIBAIOWUX MPU BETUYUHBL (HA pabOomy, HA NOKYNKU, HA 0BUMICEHUE), 8blOemb IMU
BEIUYUHBL U  OMHOWEHUSL MeXCOY HUMU, NPUMEHAMb UX NpU peueHuu 3a0ady,
KOHCMPYUpPOB8ams cOOCMeEeHHbvle 3a0ay YKA3AHHbIX MUN08;
® glademv OCHOBGHbIMU MeMOOAMU peuwleHUss 3a0ad Ha CMecu, CNidebl,
KOHYEeHmMpayuu,
® pewams 3a0auu HA NPOYEHMbL, 6 MOM HUCTe, CLONCHble NPOYEHMbL C
000CHOBAHUEM, UCNONIL3YS PA3HBIE CHOCODDL;
® pewams no2udecKue 3a0adu PAsHLIMU CNOCOOAMU, 8 MOM Hucie, C 08YMs
ookamu u ¢ mpems OJ10KamMu OAHHBIX ¢ NOMOUBIO MAOIUY,
CTaTuCTHKA M TeOPHUsl BEPOSITHOCTEM
o  Onepuposamv NOHAMUAMU: CIMOAOYUAMbLE U KPY208ble OUdAePAMMbL, MAOIUYbL
OaHHbIX, CpeOHee apughmemuueckoe, MeOuaHa, Haubovulee U HAuMeHvulee 3HAYeHUs
8bIO0PKU, PA3MAX BbIOOPKU, OUCHepCUsi U CMAHOAPMHOe OMKIOHeHUe, CIYYAUHA
UBMEHYUBOCIb;
®  npedcmasIAmsb UHDOPMAYUIO C NOMOWbIO KpY2o8 Diliepa,
HcTopusi MaTeMaTUKH
® NOHUMamMb Poib Mamemamuku 8 pazsumuu Poccuu.
MeToabl MaTEMaTHKH
o Ucnonwv3ys uzyuenHvle Memoobl, nposoOUnMsb 00KA3AMENbCMBO, BbINOIHAMb
onpoeepiicenue;
® gvlOUpamb U3VUEHHble MemoOobl U UX KoMOUHayuu ONsl peuleHus
Mamemamu4eckux 3a0ay;
® UCNONBL308AMb MamMeMamuiecKue sHanus 0Jisi ONUCAHUSA 3AKOHOMEPHOCmel
8 OKpYIICcaowell 0eliucCmeumelbHOCMU U NPOU3BEOeHUsX UCKYCCEA,

BbinyckHuK HAyYuTcs 9 kiiacce
YpaBHeHMs M HEPABEHCTBA

e OmnepupoBarb Ha 0a30BOM YypOBHE TMOHSATUSAMH: YypaBHEHHE, KOPEHb
YpaBHEHHUS, PEIICHWE YpPaBHEHMS, UYWCIOBOE HEPABEHCTBO, HEPABEHCTBO, pPEIICHUE
HEPaBEHCTBA,

® MPOBEPATH CIPABEATMBOCTD YMCIOBBIX PABEHCTB U HEPABEHCTB;

® pemiath ypaBHEHUs, CUCTEMbl YpaBHEHUI, HEPABEHCTB;

® MPOBEPATH, ABJSACTCS JIU JAHHOE YUCIIO PEUICHUEM YpaBHEHHsI (HEPABEHCTBA);
DyHKUNHA

e [Ilo rpaduky HaxoauTh 00JACTH OMpPENCICHHS, MHOKECTBO 3HAUCHUH, HYIU
GyHKIUM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pAcTaHMsl W YOBIBaHUA,
HauOoJIbIIIee ¥ HAUMEHBIIIee 3HaYCHUS QYHKIIUU;

® TIPOBEPATH, SBJISETCS JIM JaHHBIA Tpaduk rpadukoM 3aqaHHON (QYHKIMH
(JIuHEWHOM, KBaIpaTUYHOU, 0OPATHOUN MPONMOPLUOHATBHOCTH);

® OmpeneiaTh NPUOMIDKEHHBIC 3HAYEHUS KOOPAWHAT TOYKM IepeceueHUs
rpaduKoB GYyHKIIUH;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSIMHU: IOCJIEA0BATEIbHOCTD,
apudmeTnyeckas mporpeccusi, reoMeTpuiecKasi mporpeccus;

® pemiath 3aJaydl Ha MPOTPECCHUU, B KOTOPBIX OTBET MOXKET OBITH MOJy4YeH
HEMOCPEICTBEHHBIM M0/ICUeTOM 0€3 MPUMEHEHHS (POPMYII.



B noBcexHeBHOM KM3HU U NIPU U3YYEHUHU APYITUX NPeAMETOB:
® JCIOJB30BaTh TpaUKU pEATbHBIX TPOIECCOB U 3aBUCUMOCTEH  JIs
OTpENCIICHUs] WX CBOWCTB (HAuMOOJIbIIME W HAUMEHBIIME 3HAYCHUS, MPOMEKYTKU
BO3pacTaHus M yObIBaHUSA, OOJACTU MOJIOKUTEIBHBIX U OTPHUIATEIbHBIX 3HAYCHUU U
T.IL.);
CraTucruka u Teopusi BepOsiTHOCTEM
e JlIMeTh TpenCTaBIECHHE O CTATUCTHUYECKUX XAPAKTEPUCTUKAX, BEPOATHOCTHU
CITy4aliHOTO COOBITHS, KOMOMHATOPHBIX 33J1auax;
e pemaTh MpoCTedIliie KOMOWHATOpPHBIE 3a7a4d METOJOM IMPSMOro U
OpraHU30BaHHOTO TIepedopa;
® ONpEACINISITh OCHOBHBIE CTATUCTUUECKUE XapaKTEPUCTUKN YUCIOBBIX HA0OPOB;
® OIICHUBATh BEPOSITHOCTh COOBITHS B IMIPOCTEHIITUX CIIydasix;
® UMETh NIPEJICTABIICHUE O POJIM 3aKOHA OOJIBIIINX YUCET B MACCOBBIX SIBIICHUSX.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUH JAPYTrUX NPeIMETOB:
® OIIEHMBATh KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM mepedopa;
® HMETH MPEACTABICHUE O POJIU MPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI;
® CpaBHUBAaThb OCHOBHBIC CTATUCTUYECKUE XaAPAKTECPUCTUKH, ITOJYYCHHBIC B
MPOLIECCE PEUICHUS TPUKIAAHOM 3a1a4M, U3YUYECHUS PEAIbHOTO SABJICHUS;
® OIICHUBAaTh BEPOSTHOCTb pEaJbHBIX COOBITUA U SIBJICHUNW B HECIOKHBIX
CUTYyaIUsIX.
TexcToBbIE 3a124N
e Pemarh HECIIOKHBIE JOTHYECKHUE 3aa41 METOJIOM PaCCYKICHUM.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMeETOB:
® BbIJBUTaTh TMIIOTE3bl O BO3MOXKHBIX IMPEACIbHBIX 3HAYEHUSX HCKOMBIX B
3a/1aue BEJIUYMH (Je1aTh MPUKHUIKY ).
Hcropust MaTeMaTUKH
e OnuceiBaTh OTAEIBHBIC BBIIAIOIIMECA PE3YJIbTATHI, MOJIYYEHHBIE B XOJE
Pa3BUTHSI MATEMATUKH KaK HAYKU;
® 3HATh NPUMEPHl MATEMATHYECKUX OTKPBITUM U WX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEM;
® [IOHMMAaTh POJIb MATEMATUKHU B pa3BUTUU Poccum.
MeToabl MAaTEMATUKH
e BpiOupaTh NOAXOASIIMN HM3YYEHHBIM METOJ JJIsi PEIICHHUS H3YyUYEeHHBIX
TUIIOB MaTEMATUYECKHX 33/1aY;
e [IpuBOoaUTH MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH
JNEUCTBUTEIBHOCTA U IPOU3BEACHUSIX UCKYCCTBA.
BbInyCKHHUK MOJIyYHUT BO3MOKHOCTh HAYYUThCA B 9 Kiacce
YpaBHeHUS U HEPABEHCTBA
o Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEeHCMB0, KOPEHb YPAGHEeHU,
peuuenue HepaseHCmad, PAGHOCUNIbHbIE VPABHEHUs, 001ACmb OnpeoesieHus YPasHeHUs.
(HepaseHcmea, cucmemsl YpaGHEeHUl UIU HePAGEHCME),
® peuams YypasHeHusl, C8OOUMbLE K JUHEUHBIM C NOMOUWbIO MONCOECHBEHHbIX
npeoopazosanull;
® peuwams KeaopamHvle YPAGHEHUs U YPABHEHUsl, C800UMblEe K K8AOPAMHBIM C
NOMOUBIO MOAHCOECBEHHBIX NPeoObpPa3068aHUlL;



® pewiamsb OpOOHO-TUHELHbIE YPAGHEHUSL,
® pewamb npocmetiuiue uppayuonanvbivie ypashenus euda \[/f(x)=a,

JE()=ya(x);

® pewams YPAGHEeHUs CNOCOOOM PA3NONCEHUS. HA MHONCUMENU U 3AMEHbl
nepemMeHHOuU;

®  UCNONBL308AMbL MEMOO UHMEpPBANo8 OJil peuleHUus yYeavlix U OpoOHO-
PAYUOHATIbHBIX HEPABEHCNG,

® pewams JUHElHble YPAGHEHUS U HePABEHCMBA C NaAPAMEMPAMU,

® peuams HeCl0XHCHblE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuams HeCI0HCHbLE CUCTEeMbL TUHEIHbIX YPABHEHULL C NAPAMEeMPamu;

® peuams HeCl0XCHblEe YPABGHEHUSL 8 YEIblX YUCTAX.
B noBceaHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® cocmasiamv U peulams TUHEUHble U K8AOpamHubvle YPAGHEeHUs, VPAGHEeHUs, K
HUM CBOO0SWUECs], CUCHEMbl JTUHEUHbIX VPABHEHUN, HEPASeHCME Npu peueHuu 3a0ay
Opyaux yueOHvix npeomemos;

®  GLINONHAMb OUEHKY NPABOON0000OUs Pe3yibmamos, NOJIYYAemMblX npu
peueHuly TUHeUHbIX U K8AOPAMHBIX YPAGHEHUU U CUCMeM JUHEUHbIX YPAGHEeHUU U
Hepasencme npu peueHuu 3a0ayd 0py2ux y4eoHblx npeomemos,

® guIOUpamb coomeemcmeyruue YPaeHeHUs, HePaAseHCMEd Ul UX CUCMeMbl
OISl COCMABLEHUsT MAMeMaAmu4yeckol MoOoeiu 3A0AHHOU PealbHOU CUmyayuu Ui
NPUKIIAOHOU 3a0adU,

® yMemb UHMEPNPemupo8amsv NOAYUEHHbI NpU  peuleHuUu  YPasHeHus,
HepaseHCmea Ul CUCmeMbl pe3yibmam 6 KOHmMeKcme 3a0AHHOU PealbHOU CUumyayuu
UNU NPUKTIAOHOU 3A0aUU.
DOYyHKIUU

o Onepuposamv NOHAMUAMU. (DYHKYUOHAIbHASL 3A6UCUMOCTb,  (DYHKYUS,
epaghux yuxkyuu, cnocodvl 3a0anus GYHKYUU, apeymenm u 3HaveHue QYHKYUl,
obnacms  onpeoeneHuss U  MHOJNCECMBO  3HAYeHUll  QYHKyuu, HYauU  @YHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCINEA, MOHOMOHHOCIb QYHKYUU, YeMHOCMb/HeuemHOCb
dyuKyuu,

o cmpoumv 2pauku  JUHEUHOU, KeaopamuyHou @yHKYull, 00pamHol

NPONOPYUOHANLHOCIU, (DYHKYUU 8UOA: Y = a+Lb vy =X y=3x, y=|;
X+

® Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNOIb306AMb NPeodpPa308aHuUs
epagpuxa ynxyuu Y=f(X) ona nocmpoenus epaguxos dynkyuil y — af (kx+b)+c

® uccredosamv QyHKYUIo no ee epaguxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

® onepupogamv  NOHAMUAMU.  NOCAE008AMENbHOCMb,  apumemuieckas
npozpeccusi, 2e0MempuyecKas NPocpeccusl,

® pewams 34044l HA APUPMEMUYECKYIO U 2eOMEMPUYECKYIO NPOCPECCUTO.
B noBcexHeBHOM KH3HU ¥ TPH U3YYEHUH APYTUX NMPEIMETOB:

®  UIIIOCMPUPOBAMb C NOMOWDLIO 2PAPUKA DeanvbHylo 3a8UCUMOCTb  UTU
npoyecc no ux XapaKxmepucmuxkam,



®  UCNONB308AMb CBOUCMBA U 2PAPUK KBAOPAMUUHOU (DYHKYUU NPpU peuleHuu
3a0a4 u3 Opyeux y4eonvix npeomemos.
TekcToBbBIE 321241

o Pewamsb npocmvie u CI0XCHblE 3A0aYU PA3HLIX MUNOS, A MAKICE 3A0ayu
NOBBIUEHHOU MPYOHOCMUL,

®  UCNONB308AMb PA3HLIE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CIONCHLIX
3a0ay 0/ NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHust 3a0ay,

®  pazuuams MoOeilb MeKCma U Mooeib peuerHus 3a0ad, KOHCMpYyuposams K
OOHOU MOOEIU PeUleHUsl HeCIOHCHOU 3A0ayU pa3Hble MOOeIU meKcma 3a0ayu,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHuss 3a0ay (0m mpebo8aHus K
VCA08UIO U OM YCA0BUS K MPebOBAHUIO),

®  MO0enUposams paccydcoeHusi npu NOUCKe peuleHus 3a0a4 ¢ NOMowbIo epag-
cxembl,

®  BblOEIAMb dMANbL peuleHus 3a0aiu U COOEPHCAHUE KAHCO020 dIMAand,

® yuemb GblOUPAMb ONMUMATLHBIN MEmoO peueHUss 3a0a4u U 0CO3HABAMb
8bI00pP Memooda, paccmampusams pasiudibie Memoovl, HAXOOUMb PA3Hble peuleHus
3a0ayu, eciu 603MONCHO,

®  QHATU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

® GLINOIHAML  pA3IuUuHble  NPeobpPaA308anuUs  NPEONONHCEHHOU  3a0auu,
KOHCMPYUpo8ams HOGble 3a0ayul U3 OAHHOU, 8 MOM YuUcie 00pammbie;

® UHmMEpPNpPemuUpo8ams BLIYUCTUMETbHbIE Pe3)Ibmamyl 8 3a0aue, UCCle008amy
NOJIYYeHHOe peuleHue 3a0a4u;

®  QHANUZUPOBAMb BCEBOIMONCHBIE CUMYAYUU B3AUMHO2O PACNOONCEHUS 08)YX
00beKMO8 U UBMEHeHUe UX XAPAKMePUCMUK npu CO8MeCmMHOM OBUNCEHUU (CKOpPOCMb,
8peMs, paccmosiHue) npu peuleHuy 3a0ay Ha 08UMCEHUe 08YX 00beKmo8 KaKk 6 0OHOM,
Max u 8 NPOMUBONOJIONCHLIX HANPABIEHUSIX,

®  UCCe008aMb BCEBO3MOIICHbIE CUMYAYUU NPU peuleHuU 3a0ay HA O8UdICEHUE
no peke, paccmampusams pasHvle CUCeMbl OMCcHema,

® pewams pazHoobpa3Hble 3a0adU «HA YACMULY,

o pewams U  000CHOBbIBAMbL  C80e  peuleHue  3a0a4  (8blOesMmb
MAmemMamuyeckyr0 0CHO8Y) Ha HAXOMCOeHUe Yacmu YUCIAd U YUCIA NO e20 4acmu Ha
OCHOBE KOHKDEMHO20 CMbLCAA Opoou,

® 0co3Hasamv U  O0OBACHAMbG UOEHMUYHOCMb  3A0a4  PA3HbLIX  MUNOS,
CBAZBIBAIOWUX MPU BeTUYUHBL (HA paOOmy, HA NOKYNKU, HA 0BUMCEHUE), 8bl0eNImb IMU
BEIUYUHBL U OMHOWIEHUS] MedcOy HUMU, NPUMEHAMb UX Npu peueHuu 3aoad,
KOHCMPYUpo8ams cOOCmMeEeHHbvle 3a0ay YKA3AHHbIX MUN08;

® g1A0emMb OCHOBHLIMU MEmOoOdMU peuleHus 3a0ay Ha CMecu, CHIABbI,
KOHYEeHmMpayuu,

® pewamv 3a0auu HA NPOYEHMbl, 6 MOM UUCTe, CIONCHbIe NPOYEHMbL C
000CHOBAHUEM, UCNONb3YS PA3HbLE CNOCOODL;

® pewams Jno2uyecKue 3a0ayu Pa3HbIMU CHOCOOAMU, 8 MOM YUCIe, C 08YMs
ookamu u ¢ mpems OJ10KamMu OAHHBIX ¢ NOMOUBIO MAOIUY,

® pewams 3a0ayu NO KOMOUHAMOPUKe U Meopuu 8eposmHOCHEl HA OCHO8e
UCNONIL30BAHUS U3YYEHHBIX MEMOO08 U 0OOCHOBLIBAMb peuleHUe,

® peuams HeCl0HCHbLE 3A0aYU NO MAMEMAMUYecKOU CIMamucmuKe,



® o06l1a0emb  OCHOBHbIMU  MemOOaMU  peuleHUss  CHONCEMHbIX  3a0ay:
apugmemuueckuti,  anreeopaudeckui, nepeoop  BAPUAHMOS,  2eOMEMPUHECKUL,
epaghuyeckutl, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.
B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUM IPYTUX NMPEAMETOB:
® gblOeNAMb NpU peuleHUuu 3a0ad Xapakmepucmuku paccMampusaemou 6
3a0ave cumyayuu, OmMiu4Hvle OM peaibHblX (me, om KOmopwvlx abCmpazuposanucy),
KOHCMPYUpOoB8ams HOBble CUMYAYUU C YYemoM 3MUX Xapakmepucmux, 8 YaCmHOCMU,
npu peuleHuy 3a0ay Ha KOHYeHmpayuu, y4umsleams ni0MHOCMb 8euecmaa;
® peuwamsv U KOHCMPYUPOB8AMb 3A0a4u HA OCHOBE PACCMOMPEHUSL DeanbHblX
cumyayuil, 8 KOmopuvlx He mpebyemcs MoYHblU BbIYUCTUMENbHBIL Pe3)lbmant,
® pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAmMpPUBas. pazHvle CUCHEMbL
omcuema.
CraTucruka u Teopusi BepOsiTHOCTEM
o  Onepuposamov NOHAMUAMU. PAKMOPUAT YUCAA, NEPECMAHOBKU U COUENAHUS,
mpeyeonvHuk Ilackans;
®  NPUMEHAMb NPABULO NPOU3BEOEHUS NPU PeuleHUU KOMOUHAMOPHBIX 3A0ay,
® onepuposamv  NOHAMUAMU.  CAVYAUHBIL  ONbLIM,  CAYYAUHLIL  BbLOOP,
ucnvlmauue, eMeHmapHoe Caydatinoe coovimue (Ucxoo), Kiaccuyeckoe onpeoeieHue
BEPOSIMHOCMU CTIYYALIHO20 COOBIMUS, ONepayul Hao CIY4auUHbIMU COOBIMUAMU,
® peuwams 3a0a4u HA BbIYUCTEHUE BEPOSIMHOCMU C NOOCHEemOM KOJIUYeCm8a
8APUAHMOE C NOMOUWBLIO KOMOUHAMOPUKU.
B noBceaHeBHOI JKM3HU M NIPU U3YyYE€HUM IPYTUX NMPeAMETOB:
®  OYEeHUBAMb 8EPOSIMHOCHb PEAIbHbIX COObIMULL U A6NEeHUL.
Hcropust MaTeMaTUKHU
o Xapaxkmepuzoeamv 6KIA0 BbIOANWUXCI MAMEMAMUKOE 6 pa3eumue
Mamemamuxy U UHbIX HAYYHBIX 0baacmell;
® NOHUMAMb Polb Mamemamuxu 6 pazsumuu Poccuu.
MeToabl MAaTEMaTHKH
o lcnonw3ys uzyueHHvle Memoovl, NPO8OOUNL 00KA3AMENbCMBO, GbINOIHAMb
onposepaicenue;
® gvlOUpamMb U3VUEHHbIEe MemoOobl U UX KOMOUHauyuu Oisl  peuleHus
Mamemamuyeckux 3a0a4;
® UCNOIbL308aAMb MameMamuiecKkue 3HaHus 0l ONUCAHUS 3AKOHOMEPHOCmel
8 OKpYJIcarowell 0elcmeumelbHOCmu U NPOU3Be0eHUsX UCKYCCMEd,
e NPUMEHAMb Npocmeuuiue HnpocpaMmMHble Ccpeocmea U IJIeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL NPU PEeUleHUU MAMEeMaAmMU4ecKux 3a0ay.

2. Conep:xanme y4eOHOTI0 nmpeamMera, Kypca
1.Yucaa
1.1PanuoHasibHbIE YHCIA



MHOX€eCTBO palMOHAIBHBIX uncesl. CpaBHEHUE palMOHAJIbHBIX 4ucen. JledcTBus ¢
palMOHANIBHBIMU  4MCIaMu. [Ipedcmasnenue payuoHanbHO20 YUCKA OeCAMUYHOLU
0pobbIO.

1.2 UppanuoHaJbHbIe YUCIA

ITonATHE MppanMOHAIBHOTO uKcia. Pacio3HaBanne nppannoHanbHbIX yucen. [Ipumepsr
J0Ka3aTeNnbCTB B anredpe. MppannoHanbHOCTh uncia /2 . [IpuMeHeHre B TeOMeTpHHL.
Cpasnenue uppayuonanvhulx yucen. MHoxcecmeo oeucmeumensubix yucel.

2. ToxknecTBeHHBbIE IPe0Opa3oOBaAHUA

2.1 YucsoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

Bripaxkenne ¢ nepeMeHHOW. 3HaueHHue BbIpakeHUs. [locTaHOBKA BBIpaKEHU BMECTO
NIEPEMEHHBIX.

2.2 Ilenbie BHIpAKeHMSI

Cremnenb ¢ HaTypaJIbHBIM TMOKa3aTeiaeM U e€ cBoicTBa. [IpeoOpa3oBaHusi BhIpaKEHUH,
COAEPKAIIMX CTENEHU C HATyPAIbHBIM IMOKA3aTEIIEM.

OnHouneHn, MHorowieH. JIeHCTBHS C OJHOYIEHAMH M MHOTOWICHAMH (CIIOKECHHE,
BBIYMTAHUE, YMHOXKEHUE). DOPMYJIbI COKPAILIEHHOTO YMHOXKEHHUS: PA3HOCTh KBaJApaToOB,
KBaJpaT CyMMbl M pa3HOCTH. Pa3jio)keHHe MHOro4wieHa Ha MHOXXUTEIU: BBIHECEHUE
00I1IeTO0 MHOXHUTEJSA 3a CKOOKU, 2pYNHUPOBKA, NpUMEeHeHue QOopMyl COKPAWEHHO2O0
ymHoocenus. Keaopammuwili mpéxunen, pasnodceHue KeaAOpamHo20 MpeXuiena Ha
MHOJICUMENU.

2.3 Ipo0HO-panuoHaJIbHbIE BHIPAKECHUS

Crenenb ¢ 1enbiM mokazareneM. [IpeoOpazoBaHue IpOOHO-TMHEHHBIX BBIPAKCHUI:
CIIOKEHUE, YMHOXEHUe, AeleHue. Aneeopauueckas Opodw. [lonycmumvie 3HaueHus:
nepemeHHbiX 6 OpPOOHO-PaAyUOHAIbHLIX ebipadicenusx. CokpaweHue aneedpauyeckKux
Opooeli. Ilpusedenue ancebpauveckux opodeil Kk obwemy 3namenamento. /leticmeus ¢
aneebpauyeckumu OpoosIMU: CIONHCEeHUe, BbIUUMAHUE, YMHOMCEHUe, OelleHUe, 8036e0eHUE
8 cmeneHb.

IIpeobpa3zosanue gvipasiceHuti, coo0epHcaujux 3HaK MoOyis.

2.4 KBagpaTHbie KOpHU

Apudmernuecknil KBaApaTHbIA KOpeHb. [IpeoOpa3zoBaHue BBIpAKEHUN, COJAEpIKAILUX
KBaJ[paTHbIE KOPHHU: YMHOXEHHUE, JCJIICHUE, BBIHECCHUE MHOXHTENS H3-T0J 3HaKa
KODHS, BHeceHue MHONCUmens noo 3HAK KOPHSL.

3.YpaBHeHHUS U HEPABEHCTBA

3.1 PaBeHncTBa

UucnoBoe paBeHCTBO. CBOMCTBA YHUCIIOBBIX PABEHCTB. PABEHCTBO C EPEMEHHOM.

3.2 YpaBHeHust

[Tondatrie ypaBHEHHS] W KOpHS ypaBHEHUs. [Ipeocmaenenue o0 pasHOCUTbHOCHU
ypaeuenuti. Obaacms onpedenerus ypasHeHus (006aacmv OONYCMUMBIX 3HAYEHUU
nepemMeHHOl).

3.3 J/IuHeiiHOE YpaBHEHHE U €r0 KOPHU

Pemenue nuHelWHBIX ypaBHEHUH. Jlunetinoe ypasHeHue ¢ napamempom. Koauuecmeo
KOpHeU TUHeuHo020 ypasHenus. Peuwlenue nuneunvlx ypagHeHuii ¢ napamempom.

3.4 KBajgpaTHoe ypaBHEeHHE U €r0 KOPHHU

KBampatHeie ypaBHeHus. Henonnble KBaapaTHble ypaBHEHMS. [IMCKpUMUHAHT
KBaJpaTHOrO ypaBHeHUs. PopMysia KOpHEW KBaApPaTHOTO ypaBHEHUsA. Teopema Buema.
Teopema, obpamnas meopeme Buema. Pemenne KBaJpaTHBIX YpPaBHCHHIA:
UCIIONIb30BaHuEe (POPMYJIBI 1T HAXOXKACHUS KOPHEH, epaghuueckuli Memoo peuieHus,



pasnodicenue Ha MHOdCUumenu, noobop KOpHel ¢ UCNnoib308anuem meopemsvl Buema.
Konuuecmeso kopuetl k6adpamnozo ypasHeHus: 8 3a8UCUMOCIU OM €20 OUCKPUMUHAHMA.
bukeadpamnvie ypasnenus. Ypaeuenus, ceooumvle K JIUHEUHbIM U K8AOPAMHBIM.
Keaopamnvwle ypasnenus ¢ napamempom.

3.5 /lpoOHoO-pannoHaJbHbIe YPABHEHUSA

Pemenne  mpocredmux — ApOOHO-TMHEHHBIX  ypaBHeHWH.  Pewenue  OpobHO-
PAYUOHATILHBIX YPAGHEHUL.

Memoowvl pewenusi ypagueHull: Memoobl PABHOCUNbHBIX NPeodpa308aHull, Memoo
3ameHbl nepemMeHHou, epaguueckuti memoo. Hcnonvzosanue colicme (QyHKyuil npu
peuleHuu ypagHeHull.

Ipocmetiwue uppayuonanvioie ypasnenus euoa [ f (x)=a, \/ f(x)= Jg (x) .

Vpasnenus euda x" =a.Ypasuenus 6 yenvix uuciax.

3.6 CucteMbl ypaBHEeHHUI

VYpaBHeHUE C OByMs INEpEMEHHBIMHU. JIMHEMHOE ypaBHEHHE C JIBYMSI MEPEMEHHBIMHU.
Ilpamas kax epaguueckas unmepnpemayus JIUHELHO20 VPAGHEHUs C O08YMA
nepemeHHbIMU.

[TonsTue cucremsl ypaBHEHHN. PellieHne cuCcTeMbl ypaBHEHUN.

Mertoapl pelieHUusT CHUCTEM JIMHEWHBIX YPAaBHEHUM C JABYMS II€PEMEHHBIMHU:
epaghuveckuti Memoo, Memoo CJOJNHCEHUs1, METOJT TIOJICTAHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

3.7 HepaBeHcTBa

Hucnobie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB. [IpoBepka cnpaBesIMBOCTH
HEPABEHCTB MPH 3aIaHHBIX 3HAYEHUAX MTEPEMECHHBIX.

HepaBenctBo ¢ mnepemenHoil. CTporue u HecTporue HepaBeHcTBa. (oacmob
onpeoenenusi HepaseHcmaa (001acmv 00NYCMUMbLX 3HAUEeHUL NePEeMEHHOlL).

Pemenne TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ez2o pewienus. Peuwienue KeaOpammuvix HEPABEHCME:
UCNONIb306AHUE CBOUCME U 2paguKra KeaopamuyHou QYHKYUU, Memoo UHMEPBAIO8.
3anucwy pewienus K6aOPamHo2o HEPAGEHCMEA.

Pewenue yenvix u OpodoHO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHMEPBATIO8.

3.8 CucreMbl HEPaBeHCTB

CucteMbl HEpaBEHCTB C OJIHOW MEpeMEHHOH. PellleHne cucTeM HEpaBeHCTB C OJIHOM
MEPEMEHHOMN: TUHEHHBIX, kgadpamubix. 1300pakeHre peleHus CUCTEMbl HEPABEHCTB
Ha YUCJIOBOM NPSAMOM. 3aIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

4. DyHKIMHT

4.1 llousTne pyHKIUN

JlekapToBbl ~KOOpPAMHATBHI HA IUIOCKOCTH. DOpMUpOBaHUE TNPEICTABICHUNA O
METalpeMETHOM  TOHSATHUM  «KoopAuHaTh». CrocoObl  3amaHuss  (QYHKIUN:
aHanuTHYeCKuil, rpadudeckuit, tTabnmuuneiii. ['padux ¢ynknuu. Ilpumepsr dyHKIHM,
MOJIy4aeMbIX B MPOLIECCE UCCIEAOBAHUS PA3MYHBIX PEATbHBIX MPOLIECCOB U PEIICHUS
3amay. 3HadyeHue ¢yHKiMU B Touke. CBoicTBa (GyHKIUNA: 00JacCTh OMpENeNCHUs,
MHOECTBO 3HAUYCHUH, HYJIH, POMEKYTKH 3HAKOIIOCTOSIHCTBA,
YéMHOCMb/HeyémHocms, TPOMEXKYTKH BO3pAacCTaHUS W yObIBaHUS, HauOOJbIlIee U
HauMeHblIee 3HaueHus. MccnenoBanue GyHKINY 10 €€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmv ynkyuu. Kycouno 3adoannvle gpynxkyuu.




4.2 JIuneitnasi pyHKOust

CpoiictBa u rpaduK JUHEHHOW (QYHKIMH. YTJIOBOM KOIPPUIMEHT MPSMOIl.
Pacmonoxxenne rpaduka JHMHEHHOW (YHKIIMM B 3aBUCHMOCTH OT €€ YTIIIOBOTO
kodd¢uimenTa U CBOOOAHOTO wieHa. HaxoocdeHue KoIPDuyueHmos nunelrou
QyHKYyuU no 3A0AHHLIM YCIOBUAM. HPOXOHCOEHUe NpAMOU uepe3 08e MOYKU C
3A0AHHbIMU  KOOPOUHAMAMY, NPOXONHCOeHUe NPSAMOU yepe3 OAHHYIO MOYKY U
napannienvHou OaHHOU NPAMOU.

4.3 KpaapatuuHas (pyHKIIUA

CroiictBa u rpaduk kBaapatuuHo GyHkuu (mapadona). [locmpoenue epaguxa
Keaopamuynou @yHukyuu no mouxam. HaxoxnaeHue HyJed KBaapaTUIHON (PYHKIINH,
MHOJMCECMBA  3HAYEHUL,  NPOMENCYMKO8  3HAKONOCMOAHCMBA,  NPOMENCYMKO8
MOHOMOHHOCMU.

4.4 O0paTHasi NPONOPUMOHATBHOCTD

CaoiicTBa QyHKIIUU Y = K y = j—z ['unepOoua.
X

4.5 I'padpuxu pyukuuii. /Ipeoopazosanue epaguxa hynkyuu y = f(x) ona
nocmpoenus epaguxoé gyukyui uoa y = af (kx+b)+c.

I'papuru ¢ynxyuii y:a+%, y=+x, y=3x, y=|x.

4.6 IlocienoBaTEILHOCTH U MPOTPECCUH

UucnmoBass  1MOCIEIOBATENBbHOCTh.  [IpUMEpBI  YHMCIOBBIX  MOCIEAOBATEIBHOCTEM.
beckoHeuHble MOCIEAOBATENBHOCTU. ApudMeTHdeckass mporpeccuss U €€ CBOMCTBa.
['eomeTrpuueckass mporpeccusi. Qopmyna obujeco uieHa u cymmvl N NEPeviX UleHO8
apugmemuueckoi u eeomempuieckou npocpeccui. Cxooawascs 2eomempuyecKas
npozpeccus.

5.PemieHHe TEKCTOBBIX 3a1a4

5.1 3apayu Ha Bce apuMeTHUYECKHE 1€ CTBUA

Pemenne TekcToBBIX 3amay apudmeTrudeckum crnocodbom. lMcmonb3oBanue Tabiuil,
CXEM, YEePTEKEH, IPYTUX CPEACTB MPEICTABICHUS JAHHBIX TPHU PEIICHUU 3aa4H.

5.2 3ajauu HA ABM:KeHMeE, Pa00Ty U MOKYNKH

AHanmu3 BO3MOXHBIX CHUTyalldid B3aWMMHOTO PACHOJOXKEHHUS OOBEKTOB TMPU HUX
JBIKCHUH, COOTHOIIEHUS 00BEMOB BBIIOJHSIEMBIX Pa0OT IMPU COBMECTHO padore.

5.3 3a1auu HA YaCTH, 10U, TPOLEHTHI

Pemenve 3a1au Ha HaXOXKJICHUE YAaCTH YUCJIA M YHCIIA TT0 €ro YacTu. Perenue 3amay Ha
MIPOIICHTHI U 10JM. [I[prMeHeHne MpOomopIui IpH PEIICHUH 3a1ad.

5.4 Jlormueckue 3a1a4m

Pemenne noruveckux 3anad. Peuierue 102uteckux 3a0a4 ¢ nNoMowwto epaghos, maoauy.
5.5 OcHOBHBIE MeTOAbI PpeleHus TeKCTOBbIX 3aJa4d: apu(pMETUUYECKUU,
anreOpanueckuit, mepedop BapuaHTOB. [lepsuunvie npedcmasienus 0 Opyeux memooax
peutenus 3a0ay (ceomempuieckue u cpaguyeckue memoowl).

6.CTaTHCTHKA ¥ TeOpHUs BEPOSTHOCTEH

6.1 CraTucruka

Tabnuunoe u rpaduueckoe mpPENCTaBICHHE MaHHBIX, CTOJOYAaThle U KPYroOBBIE
auarpaMmbl, TpaduKu, TNPUMEHEHHWE JuarpaMM ¢ TpaduKOB JJIsi  OMHCAHUS
3aBUCUMOCTEH peaslbHbIX BEJIMYWH, U3BJIeUeHNE WH(DOpMAIUK U3 TaOIUIl, TUarpaMm U
rpadukoB. OnucaTenbHble CTATUCTUYECKUE TMOKA3aTEIN YMCIOBBIX HAOOPOB: CpelHee



apudpmMeTHiecKoe, Meduara, HauOoOJbIIee W HaWMeHbIllee 3HaueHus. Mepbl
paccenBaHus: pa3Max.

CrnydaiiHass W3MEHYMBOCTh. 3MEHUMBOCTH NpPU HU3MEPEHUSAX. 3aKOHOMEPHOCMU 8
USMEHYUBLIX BETUUUHAX.

6.2 Cayuaiinbie COOBITHS

CrnydaliHple OMBITHI (IKCTIEPUMEHTHI), dJIEMEHTAPHBIC CIydalHbIE COOBITHS (MCXOJbI).
BepositHocTi anemeHTapHbIX cOObITHI. COOBITHS B CIIy4alHBIX SKCIEPUMEHTaX W
0JIaronpUATCTBYIOIINUE AJIEMEHTapHbIE COOBITHUS. BeposTHOCTH ciydalHBIX COOBITHH.
OnpITBl ¢ pPaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMH  coObITHsiMU.  Kiaccuueckue
BEPOSITHOCTHBIE OIBITHI C UCHOJIb30BaHUEM MOHET, KyOukoB. IIpencraBienue coObITUI
C ToMoIpl0 Juarpamm Ounepa. [IpoTuBomosiokHbIE COOBITUSI, OOBEIUHEHUE U
nepeceueHue coObiTUi. [lpaBuio cnoxkenust BeposTHOcTed. CriydalHBI BBIOOD.
[IpeacraBnenue skcnepuMeHTa B BUje AepeBa. HezaBuCHUMBbIE COOBITUS. Y MHOXEHUE
BEpPOSITHOCTEM HE3aBUCUMBIX cOObITHH. [locienoBaTenbHble HE3aBUCUMBIE WCITBITAHUS.
[IpencrapiieHne 0 HE3aBUCUMBIX COOBITHSAX B KU3HHU.

6.3 DJjieMeHThl KOMOUHATOPHKH

[IpaBuno yMHOXKEHHUs, NEpPEeCTaHOBKH, (Qakrtopuan uuciaa. CoueTaHuss U YHCIIO
coueranuil. @opmyina yucia couyeranuid. TpeyronapHuk I[lackans. OnbITel ¢ OONBIIMM
YUCJIOM PAaBHOBO3MOKHBIX 3JIEMEHTApHBIX COOBITHI. BhIunciieHHME BepOsSITHOCTEH B
OMBITaX C MPUMEHEHHEM KOMOWHATOpHBIX (Gopmyin. Ucnweitanus bepnymnu. Ycnex u
Heynada. BeposiTHocTH cOOBITUI B cepuu UcTbITaHuii bepHyu.

6.4 Cayuaiinbie BeJITU4NHBI

3HAaKOMCTBO CO CIyYailHBIMU BEJIMYMHAMHM Ha MpUMEpPax KOHEYHBIX JUCKPETHBIX
CIIy4alHbIX BeIWYMH. PacnpeneneHue BeposTHOCTEM. MaTeMaTH4ecKoe OXKHJIaHUE.
CpoiicTBa MaTeMaThyeckoro oxugaHus. [loHsTHe O 3akoHE OOJBIIMX YHUCET.
N3mepenne BeposTHocTel. [lpuMmeHeHne 3akoHa OOJBIIMX YHCEI B COILMOJIOTHH,
CTpaxOBaHWHU, B 3/IPABOOXpPAaHEHUHU, oOOeCleueHnn OE30MaCHOCTH HACEJIeHUs B
Ype3BbIUYAMHBIX CUTYAIUSX.

/. MicTopust MATeMATHKH

Bo3znuknosenue mamemamuxu xax Hayku, smansl ee paseumus. (OcHoGHble
paszoenvl Mamemamuxy. Bvloarowuecs mamemamuku u ux Kiao 6 pazeumue HayKu.

beckoneunocms  mmuodcecmea npocmwix yucen. Hucia u OnuHbl OMpesKos.
Payuonanvusie uucna. Ilompebrnocmeo 6 uppayuonanvruix yucnax. Lllkona Iugazopa

3apoocoenue ancebpvl 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue
oykeennol cumeoauxu. I1. @epma, @. Buem, P. /lexapm.

HUcmoxku meopuu eeposmnocmeti. cmpaxogoe oeno, azapmuvie uepwl. 11. Depma,
b.1lackanw, A. bepnynnu, A.H.Koamozopos.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Ounep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.
Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u HA8ULAYKUX
Hayk, pazsumue poccutickozo groma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B.
Kenoviu.

IIpumepHbIe TEMbI NIPOEKTOB U TBOPYECKUX padoT

7 kjaacc



1. ITporieHTHBIE pacUYETHI HA KaX bl JEHb

2. llocneanue undpsel cTeneHe

3. [lepuoanueckas 1poOs MHE yIIbIOHYIACH

8 kuacc

1. [TocTtpoenue rpadgukoB HyHKITHIA.

2. PannoHanpHbIE YKCa

3. Cummetpus B anreope. CUMMETpHIECKHE MHOTOWICHBI
4. B Mupe KBaJpaTHbIX YPaBHEHUII.

9 kace

1. MaremaTrka B 5JKOHOMHKE

2. ApudmMerryeckasi 1 reoMeTpuUIecKasi MPOrPEeCcCUU B OKPYKAIOIICH HAC KU3HU

3. B Mupe anreGpanueckux ypaBHEHHIA



3. TemaTn4eckoe NJIaHUPOBAHME

7 xnacc
Paznen Kom—Bo | TeMmsl Kon—Bo | OcHOBHBIC BU/IBI IEATEIBHOCTH O0YJaIOLIHXCS OcHoBHbIE
4acoB 4acoB (Ha ypoBHE YHHBEPCAIbHBIX YU€OHBIX IEHCTBUI) HaIpaBJICHUs
BOCIIUTATEIbHON
NEeSATEIbHOCTH
ToxXIecTBEHHBIE 10 2.1 Yucnoseie u OykBeHHbIE | 4 Haxonuths 3Ha4YeHMs 4YMCIOBBIX BbIpakeHMU, a | LleHHOCTM Hay4yHOrO
npeoOpa3zoBaHus BBIPKECHUS TAaK)K€ BBIPAKEHUM C TEPEMEHHbIMU IIpU | MMO3HAHMS
2.1 IIpeobpazoBanne 5 YKa3aHHBIX 3HAYCHUAX IIEPEMEHHBIX.
YHCIOBBIX U OYKBEHHBIX Ucnons3zoBare 3Haku <, >, <, >, 4dTarh W
BBIPAXEHUI COCTaBJISITh IBOMHBIE HEPABEHCTBA.
KonTponbnas padota No 1 1 BoimonusaTe  mpocteiiinie  mpeoOpazoBaHuUs
BBIPQXEHUI: IPUBOJUTH MOJOOHBIE ClaraeMsle,
YpaBHEeHUA U 4 3.2 YpaBHeHus 1 packpbIBaTb CKOOKM B CyMME MU Pa3HOCTH [lennocTn Hay4HOrO
v BBIPAXKEHUI.
HepaBeHCTBA 3.3 JIuneitHOe ypaBHEHUE U 3 P TTO3HAHMA
€T0 KOPHH Pemate ypaBHeHHs Buaa aX = b mpu pasHbIxX
3HAUeHWsIX & ©u D, a TaKkke HECIOKHBIC
Pemenue TexcToBBIX | 3 5.1 3apaum Ha Bce 3 Tpynosoe
. YPaBHEHUS, CBOAAILIUECS K HUM.
3aja4 apu@meTnyecKue AencTBUs . BOCIIUTaHHE U
Wcnonb3oBath anmnapar ypaBHEHUH A5
npodeccuoHaIbHOe
pELIEHUs TEKCTOBBIX 3a/a4, HHTEPIPETUPOBATh
. CaMOOTpE/ICIICHNE
pe3ynbrar. Mcnonb3oBaTh npocTenme
CrarucTuka u Teopus 5 6.1 Cratuctuka 4 duznueckoe
eDOSTHOCTE! CTaTUCTHUYECKHE XapaKTePUCTUKH (CpeaHee BOCITHTALME 1
B
p Kontponsnas pabora Ne 2 1 apudmernueckoe, pazmax, Mojia, MeInaHa) Jiis (opMHpoBaHHE
aHaJIM3a psAfa JaHHBIX B HECIOKHBIX CUTYallUsX. pMHP
DyHKIUU 11 4.1 Ilonsarue GyHKIIIN 4 Breruucnsates 3HaueHne QyHKIUH, 3aJaHHOM [lerHOCTH HAay4HOTO
(opMyII0H, COCTABIATH TAOIUIIBI 3HAUCHUI MO3HAHU
4.2 JIuneiinas QyHKITUSA 3) ¢dbynxuun. [To rpaduky GyHKIIUM HAXOAUTH
3Ha4YeHHe (PYHKLUU 110 U3BECTHOMY 3HAUCHHUIO
KonTponbhas padota Ne 3 1 apryMeHTa U peniatb 00paTHYIO 3a/1aqy.

Crpouts rpaduku npsmon
MIPONOPLIMOHATIBHOCTH U JIMHEWHON QYyHKINH,
OTMCHIBATh CBOMCTBA 3TUX (yHKUMH. [loHMMATB,
KaK BIUSCT 3HaK Kodddunrenta K Ha




PAacIoJIOKEHUE B KOOPJUHATHOMN IIOCKOCTH
rpaduka ¢pyukun Y=KX, rae K # 0, kak 3aBUCUT
ot 3HaueHui K u b B3anMHOe pacrionoxeHne
rpadukoB 1Byx pyHkumi Buga y = kx + b.
WurepnpetnpoBaTh rpaduKy peabHbIX
3aBUCHMOCTEH, ONTUChIBAEMBIX (hOPMyJiaMH BUIA

y=kx,tmek#0uy =kx +b.

ToxaecTBEHHEIE
npeoOpa3zoBaHUs
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2.2 llenmble  BbIpa)KeHUs

CrereHn 1 €€ CBOMCTBA

2.2 OHOYIIEHBI

KonTponbnas padora Ne 4

Bbruncisite 3HaueHUs BBIpaXKEHUIT Bua a™t, Tae
a — MPOU3BOJIBHOE YHCIIO, N — HATypaJIbHOE
YHCII0, YCTHO M MUCbMEHHO, a TAKKE C
TIOMOIIBIO KaIbKyisiTopa. DopMyaupoBarsb,
3aIUCBIBaTh B CHMBOJIMYECKOH (popme u
00OCHOBBIBAaTh CBOICTBA CTETICHU C
HaTypalbHbIM ITOoKa3aTeneM. [IpuMeHsTs
CBOWCTBA CTENCHHU IJIsl IPE0OPa30BaHU
BbIpa)K€HUH. BBINONHATE yMHOXKEHHE
OJTHOUJICHOB U BO3BEJICHHE OJTHOYWICHOB B
crenenb. CTpouTh rpaguku pyHKIHH y = X2,
y = x3. Pemarb rpaduuecku ypaBHEHHS

x> =kx+b,x3=kx+b,rnekub-
HEKOTOPbIE YHCIIA.

2.2 CymMa 1 pa3HOCTb
MHOTOYJICHOB

2.2 IlpousBeneHue
OJJHOYJICHA ¥ MHOTOWIEHA

KonTtponbHast padora Ne 5

2.2 IlpousBenenue
MHOTI'O4YJICHOB

KonTtponbsHas padora Ne 6

3anuceIBaTh MHOTOWIEH B CTaHJIAPTHOM BHUJE,
ONPEAEIISTh CTENEHh MHOTOWICHA. BBIMONMHATH
CJIO’KEHUE Y BBIYUTAHUE MHOTOYJICHOB,
YMHOXEHHE OJTHOWIEHA Ha MHOTOWIECH U
MHOTOWIEHa Ha MHOTOWIEH. BBINOIHATE
pa3yIoKEHUE MHOTOYJIEHa HA MHOXKHUTEIH,
WCIIOJIb3YSl BEBIHECEHHE MHOKHUTEIS 32 CKOOKH U
croco0 rpynnupoBKU. [IpuMeHsTh 1eicTBHS C
MHOTOYJICHAMH TPU PEUICHHH Pa3HOO0Pa3HBIX
3a71a4, B YACTHOCTH MPHU PEUIEHUH TEKCTOBBIX
3a71a4 C MOMOILBIO YPaBHEHUI

2.2 KBagpat cymmBl 1
KBaJ[paT pa3HOCTH

Jloka3pIBaTh CIIpaBeAJIMBOCTh POPMYI
COKPAILIEHHOI'0 YMHOXEHUS, IPUMEHSTH UX B

HGHHOCTI/I Hay4IHOI'O
IIO3HAaHUsA

JyxoBHOE U
HPaBCTBEHHOE
BOCIIUTaHHE




2.2 Pa3HOCTH KBaJpaToOB
CyMMa 1 pa3HOCTb KyOOB

Kontposbnas pabora Ne 7

2.2 TlpeoOpa3oBaHue IEIBIX
BBIPAXKEHUI

Konrtpomnbnas padora Ne 8

peoOpa3oBaHuUsIX LIETbIX BBIPAXKEHUN B
MHOT'OUJICHBI, & TAKXKE ISl pa3JIOKEHUS
MHOTOYJICHOB Ha MHOXuTeNu. Mcnonab3oBaTh
pa3nUYHbIE MPeoOPa30BAHMS IIETBIX BRIPAKCHUN
IPU PEIICHUN YpaBHEHUH, 10Ka3aTeIbCTBE
TOXJIECTB, B 337]a4ax Ha JACIIUMOCTb, B
BBIUMCJICHUH 3HAYEHUI HEKOTOPBIX BBIPAKEHUI
C IOMOIIBIO KAJIbKYJISITOpa

YpaBHeHUs U 15 3.6 JIluneitHbie ypaBHEHUS C Onpenensrtp, sIBISETCS JIM Mapa YUCe IlenHocTH Hay4HOTO
HEpaBEHCTBA JIBYMSI TIEPEMEHHBIMM U HX pelieHueM JaHHOTO YPAaBHEHHUS C IByMS MMO3HAHMS
CHUCTEMBI nepeMeHHbIMH. HaxonuTh mytem nepedopa
1eJIbIe PEIICHUS JIMHEHHOTO YPaBHEHUS C IBYMS
3.6 CucreMs! Y paBHCHHIL. nepeMeHHbIMH. CTpOUTH TpaduK ypaBHEHUS
ax + by = ¢, rne a# 0 wiu b # 0. Pemars
KoHTponbHas pabota Ne 9 rpa(bnquISHM CIIOCOOOM CUCTEMBI JIMHEHHBIX
ypaBHEHUH ¢ ABYyMsI iepeMeHHbIMU. [I[puMeHaTh
croco0 MoACTaHOBKHU U CIOCO0 CIOKEHHUSI IPU
pEUIEHUH CUCTEM JIMHENHBIX YPABHEHUH C IBYMs
nepeMeHHbIMH. Pemarh TeKCTOBBIE 3a1a4H,
HCIIOJIb3YS B KaUeCcTBE aareOpanyeckoil Mojenu
cucteMy ypaBHeHU. IHTepripeTupoBaTh
pe3yibTaT, MOJYyUYEeHHBIN TIPU PElIeHUN
CHUCTEMBI.
Pemenue TekCTOBBIX 3 5.1 3amaum Ha Bce YMeHue NpuMeHsATh H3y4eHHBIE TOHSATHS, Tpynosoe
3a/1a4 apudmeTnyecKue AeHCTBUS (hopMyIIbI, METOMBI TSI PEeLICHUS BOCIIUTaHUE U
pPa3HOOOpAa3HBIX 3a/1a4 poQeCCHOHAIBEHOE
CaMOOTPEJEIICHNE
Hcropust MaTeMaTHKH. 4 7. 3apoxeHue anreopbl [TatpuoTtnueckoe
[ToBTOpenue Poxnenue OykBeHHOM BOCIIUTaHUE

CHUMBOJIMKHU

HToroBasi KOHTpOIbHAS
pabora Ne 10




8 KJIACC

Paznen Kom—Bo | TeMmsl Komn—Bo | OcHOBHBIC BU/IBI IEATENBHOCTH O0YJaIOLIHXCS OcHoBHbIE
4acoB 4acoB (Ha ypoBHE YHUBEpCAJIbHBIX YU€OHBIX ACUCTBUN) | HAMpaBICHUS
BOCIIUTATEIbHON
JeSITeIbHOCTH
ToxecTBEHHBIE 20 2.3 PammonaneHbie aApoOU u | 5 ®opMyIHpPOBaTH OCHOBHOE CBOMCTBO [lennocTu Hay4YHOTO
npeoOpa3zoBaHus UX CBOMCTBA paloHaIbHON ApoOU U IPUMEHSATH €ro JJs MO3HAHUS
23 Cymma w® pa3HOCTH | 6 npeoOpa3oBanus Qpoodeid. BEIMOTHATE
npobeit CIIOKEHHE, BEIUNTAHUE, YMHOXKEHUE U JICTICHHE
KonTtposbnas padora No 1 1 paIMoOHAIBHBIX IPOOEH, a TaKKe BO3BEICHUE
2.3 IlpousBenenue u yactaoe | 8 JIpoOu B cTEIeHb. BBIMOMHATE pa3IvudHbIe
npobeit npeoOpa3oBaHusl pallMOHATBHBIX BHIPAKECHUM,
OYHKIHH 3 4.4 O6parHast 2 JI0Ka3bIBaTh TOXK/IECTBA. 3HATH CBOMCTBA DCTEeTHUECKOE
IIPONOPLUUOHANBHOCTD byHKIUN Yy = %, rae K # 0, yMeTb CTpOUTb ee BOCIIMTaHUE
KonTponbnas padota Ne 2 1 rpaduk.
Yucna 2 1.1 PanonanbHble yncia [IpuBOAUTH IPUMEPHI PALIMOHATBHBIX U DKOJIOTHYECKOe
1.2 UppannoHanbHbIE Yncia HpparoHanbHbIX uncen. HaxoauTs 3HaueHus BOCITUTAHUE
ToxIecTBEHHBIE 17 2.4 Apudmernyeckuit 5 apu(pMETHIECKUX KBAIPATHLIX KOPHEH, [lenHOCTH HAay4YHOTO
npeoOpa3zoBaHus KBaJPaTHBIA KOPEHb UCIIOJIB3Ys IPH HEOOXOTMMOCTH KAIIbKYIISTOP. MO3HaHUs
2.4 CBoiicTBa 3 Jloka3pIBaTh TEOPEMBI O KOPHE U3 NPOU3BEICHUSI
apu(MeTHIeCKOro U Ipo0H, TOKIECTBO 4/ a2 = |a|, mpuMeHATh UX
KBaJIpaTHOI'O KOpHA B IIpe00pa30BaHUAIX BbIpaKEHUI.
Kontposnbras padora Ne 3 1 OcBOOOXIaTHCS OT UPPALUOHATIBHOCTH B
) a a
2.4 [IlpumeHenue CBOMCTB | 7 SHAMEHATENAX ApoOe pitza Vb’ VbV
apEMETAECKOTO BrIHOCHTE MHOKUTEINH 32 3HAK KOPHSI 1 BHOCHUTD
KBQIPATHOTO KODHA MHOXUTENb N0JI 3HaK. Mcnonb3oBaTh
KonTponbHas pabora Ne 4 1 KBaJpaTHBIC KOPHU JIJIS BRIPOKCHHS
MEPEMEHHBIX U3 TEOMETPHUECKUX U (PU3UIECKIX
dopmyn. CTpouTs rpaduk GyHKIEE Y = VX U
WJUTIOCTPUPOBATH Ha rpaduke ee CBONCTBA.
VYpaBHeHUs u 7 3.4 KBagpartHoe ypaBHEeHUE U | 7 Pemiate kBagpatubie ypaBHenus. Haxoauts [lenHOCTH HAay4YHOTO
HEpPaBEHCTBA €ro KOpHU oAO0OPOM KOPHHU KBAJPAaTHOTO YpaBHEHUS, TTO3HAHMS
Penienune TeKCTOBBIX 4 5.3 3agaum HaA YacTH, JOJIH, 3 HCcnoJib3ys Teopemy Buera. Mccnenosarth DKOJIOTHYECKOE




3aJa4

ITPOLCHTEI

Konrpomnsnas padora Ne 5

KBa/IpaTHBIC YPAaBHEHUS 110 TUCKPUMHHAHTY U
kodpunuentam. Pemats 1poOHbIE
panroHAIbHBIC YPaBHEHUS, CBOJIS PEILICHNE

BOCIIUTAaHHEC

VYpaBHeHus u 4 3.5 JIpoOHbIe panuoHaIbHBIE TAKHX YPABHEHMUH K PEIICHHIO THHEHHBIX 1 [lenHOCTH HAay4YHOTO
HCpaBeHCTRA YPaBHCHUA KBaJIpaTHBIX YPaBHEHUN. Pemare TeKCTOBBIE TO3HAHHA
Perenue TeKCTOBBIX 6 5.2 3amayu Ha ABUIKEHUE, 3aJa4u, UCIIOJIB3Ys B KAYeCTBE alireOpanyecKon TpynoBoe
3azay paboTy, MOKYIIKH MOJIEJIM KBA/[PAaTHbIE U IPOOHBIE yPABHEHHS. BOCIIUTaHUE U
KonTponbnas padota Ne 6 npodeccCuoHaBLHOE
CaMOOIIPEJCIICHHE
YpaBHeHU U 20 3.7 UucnoBble HEPABEHCTBA U @opMynupoBaTb M JOKa3blBaTh CBOMCTBA | LleHHOCTM Hay4yHOrO
HEPAaBEHCTBA UX CBOMCTBA YHCIJIOBBIX HEpaBeHCTB. Vcosb30BaTh ammapar | NO3HaHUS
KonTponbnas pabota Ne 7 HEPaBEHCTB U1 OLIEHKUM IIOTPELIHOCTH U
TOYHOCTH MPUOIHKEHHUS.
3.7 HepaBeHnctBa Haxomute mepeceuenne u  oObEIUHEHUE
MHOJKECTB, B YaCTHOCTH YHCIOBBIX
3.8 CucTtembl HEPABEHCTB IIPOMEIKYTKOB.
KouTponbHas paGora Ne 8 Pemars HHHeﬁIjBIe HepaBeHcTBa. Pemare
CUCTEMBI JINHEHHBIX HEPABEHCTB, B TOM YHCIIE
TaKHUX, KOTOPBIE 3aIIMCAHbI B BUAE JBOMHBIX
HEPABEHCTB
ToxnecTBeHHBIE 7 2.3 Crenens ¢ LEenbIM 3HaTh OIpENENeHUE U CBOMCTBa cTemeHW cC | LleHHOCTM HaydyHOro
npeoOpa3zoBaHus MIOKAa3aTeJIeM U €€ CBOWCTBA LenbIM  ToKa3aTeneM. [IpuMeHsATh CBOMWCTBA | MO3HAHUS
KonTponbnas padota Ne 9 CTENEHM C  ILEJbIM  IIOKa3aTeleM  IIpu
BBITIOJTHEHUM BBIYMCIEHUN M MpeoOpa3oBaHUN
CrarucTuka u Teopus 4 6. DeMeHThbI CTAaTUCTUKH BbIpaKeHMN. Mcmonb3oBare 3amuchk 4ucen B | dusnyeckoe
BEPOSATHOCTEMN CTaHAapTHOM  BHAC  AJIA  BBIPAKCHUA W | BOCIIUTAHUE U
COIIOCTABJIEHUS pa3MepoB 00BEKTOB, | (hOpMHPOBAHHE

JUIMTEIBHOCTA  TPOLIECCOB B OKPYKAOLIEM
MHpE.

[IpuBOIUTE IPUMEPHI PENPE3EHTATUBHON U
HEepenpe3eHTaTUBHOM BEIOOPKH. V3BIEKaTh
WH(POpPMAIIUIO U3 TAOJIUI] YACTOT U
OpraHu30BBIBaTh MH(OPMAIIHIO B BUJIE TaOIUI]
4acTOT, CTPOUTHh UHTEPBAIIBHBIN PSIJI.
Hcnons30BaTh HArIsqHOE PEACTABICHUE




CTaTUCTHUYECKON MHPOPMALIUU B BUJIE
CTOJIOYATHIX M KPYTOBBIX AUArpaMm, MOJUTOHOB,
TUCTOrpaMM

Pemenue TekCTOBBIX 3 5.4 Jloruueckue 3a1a4mn 3 YMeHue NpuMeHsATh U3y4EHHbIE TOHATHS, [lerHOCTH HAay4HOTO
3a1au (hopMyIIbI, METOMBI AJISl PELICHUS MO3HAHUS
HcTopust MaTeMaTuKH. 5 7. PanmonanpHbIe YKCa. 4 Pa3sHOOOPa3HBIX 3a1a4 [TaTpuoTuueckoe
IToBTOpenue [TorpebHOCTH B BOCIIUTAHUE
UPPALMOHATIBHBIX YHCTIaX.
Hcropust Bonpoca o
HaX0X/IeHUU (HOpMyI KOpHEH
anreOpanyecKrx ypaBHEHUH.
HToroBasi KOHTpOJIbHAS 1
pabora No 10
9 KIIACC
Paznen Kon—-Bo Tembl Kon - Bo OcCHOBHBIE BUJIBI IEATETHHOCTH 00YJArOIIINXCSI OcHOBHEIE
4acoB 4acoB (Ha ypoBHE YHUBEpCAIbHBIX YUeOHBIX ACUCTBUI) | HAMpPaBICHUS
BOCIIUTATEIbHON
JESITEIbHOCTH
DOyHKIUH 22 4.5 ®yHKIMU U UX CBOMCTBA | 5 Boruncnsate 3HaueHUs1 yHKIMH, 3aJaHHON [{enHOCTH HAay4YHOTO
I'paduku pyHKMi (dhopMyIoii, a TakKe IBYMS U TpeMs MMO3HAHMS
4.1 KBazgparHblil Tpex4sicH 4 ¢dopmynamu. OnMcsIBaTh CBOMCTBA (PYHKUIMN Ha
OCHOBE UX I'pa)uvYecKOro MpeCTaBICHHS.
KonTponbnast padota Ne 1 1 HNurtepripetupoBath rpaduku peaabHbIX
3aBUCUMOCTEM.
4.3 KeagparuuyHas Qyskmus | 8 TToka3pIBaTh cxeMaTHUECKH ITOJIOKEHUE Ha
¥ ee rpauK KOOPJIUHATHON TUIOCKOCTH IpapuKoB PyHKIIHIA
y=ax?y= ax*+n,y=alx —m)2
4.CreneHHas ¢byaKIUA. | 3 Crpourts rpapuku Gpysxiuu y = ax? + bx + c,
Kopens n-ii crenenu YMETh YKa3bIBATh KOOPAMHATHI BEPLIUHBI
napaloJibl, €e 0Cb CHMMETPHH, HallpaBJIeHUE
KonTponbnast pabota Ne 2 1 BETBEH napabosl.

N306paxaTs cxemaTnuecku rpa@uk GyHKIIMI




y = x™ ¢ 4eTHBIM U HeYeTHBIM N. [ToHumarTe

o 3 4
cMbICH 3amuceit Buaa Va, Va u T.1., TIe a —
HeKoTopoe uncio. imers npencrasieHue o
HaXO0KJEHUU KOPHEH N-I CTEeNEeH! ¢ OMOILBIO
KaJIbKYJISITOpA.

YpaBHeHUs U
HEpPaBEHCTBA

31

3.1 VYpaBHeHue c OJHOU
MEPEMEHHOMN

3.7 HepaBeHnctBa C OJHOI
MIEpEMEHHOHN

KoHntposbhas padora Ne 3

Pemiate ypaBHeHHsSI TpeTbel M YETBEPTOU
CTENEHM C IIOMOLIbIO  pa3JIOKEHHUS  Ha
MHOKUTEIM B BBEJCHUE BCIOMOIaTeIbHBIX
MePEMEHHBIX, B YaCTHOCTH pemiatb
OWKBaJpaTHbIE YypaBHEHHs. Pemats IpoOHBIE
palMoHalIbHBIE YpPaBHEHUsS, CBOIS UX K IEIBbIM
YpaBHEHUSAM C TOCIEAYIOUIEH  MpoBEepKOn
KOpHEH.

Pemats HepaBeHCTBa BTOPOI CTENCHH,
UCTIONB3YS TpaduuecKue MpeaCcTaBICHHS.
Hcnonb30BaTh METOT MHTEPBAJIOB VIS PEILICHUS
HECJIOKHBIX PallMOHAIBHBIX HEPABEHCTB.

3.6 VYpaBHeHHA C JByMs
NEPEMEHHBIMU U UX CUCTEMBI

12

3.8 HepaBencrBa c¢ nByms
HNEPEMEHHBIMH U UX CHCTEMBI

Konrtponbnas padora Ne 4

Crpouth rpadukd ypaBHEHUH C  JABYMS
IIEPEMEHHBIMU B IPOCTEMIINX Ciy4asx, KOrnaa
rpadpukoM  sABIsSeTCs  IMpsMas, — napabona,
runep0oiia, OKpy>KHOCTb. Vcronb30BaTh UX Uis
rpaMuecKoro pemieHusi CUCTeM YpaBHEHMH ¢
JBYMS IIEPEMEHHBIMHU.

Pemate criocoOOM MO/ICTaHOBKU CUCTEMBI JIBYX
YPaBHEHUH C JBYMs NEPEMEHHBIMH, B KOTOPBIX
OIHO YpaBHEHUE IIEpBOM CTEIEHH, a APYroe —
BTOPOU CTEIIECHH.

Pemnts TeKCTOBBIE 3a/1a4U, UCIIOJIBb3Ys B
KayecTBe aJIre0pandeckoi MOAEIN CUCTEMY
YPaBHEHUHN BTOPOU CTEIEHU C ABYMs
IIEPEMEHHBIMU; PEIIATh COCTABIECHHYIO CUCTEMY,
HMHTEPIIPETUPOBATH PE3YIIbTAT.

HGHHOCTI/I HAaY4YHOI'O
IIO3HAaHUsA

OyHKIHUHU

15

4.6 ITocienoBaTenbHOCTH
Apudmernueckas

[IpuMmeHsITh HWHIEKCHBIE O00O3HAuUeHUs s
YJIEHOB  mocienoBaTenbHocTed.  [IpuBOIUTH

I_ICHHOCTI/I HAay4YHOTr'O
IIO3HAaHUA




porpeccust OpuUMepbl  3aJaHus  [OCIEAO0BATEIbHOCTEN
Konrpomnsnas padora Ne 5 1 dopmMynoli N-TO wiIeHa W  PEKypPPEeHTHOMH
hopmyioii.
4.6 TeomeTpuueckas 6 Brisonuth bopmyy n-ro ujieHa
nporpeccust apupMeTHIecKon IPOrpeccuun u
F€OMETPUUYECKON MPOrPECCUH, CYMMbI TIEPBBIX N
KonrpoinsHas padora Ne 6 1 YICHOB apU(pMETHUYEeCKOH U TeOMETPHUYECKON
IIPOrpeccul, pemarh 3aadu ¢ UCIO0JIb30BAHUEM
3TUX dbopmyiL. Jlokxa3bIBaTh
XapaKTepUCTHUECKOE CBOMCTBO
apudmeTnyecKoit u r€OMETPUYECKON
IIPOTPECCHIA.
Pemiate 3a1aun Ha CIOXKHBIE IPOLEHTHI,
MCIIOJIB3YSl IPU HEOOXOMMOCTHU KaJIbKYJISATOP.
CrarucTuka u Teopus 13 6.2 Ciydaiinple COOBITHS 3 Boimonusate  mepebop  BceX  BO3MOXHBIX | Duzmyeckoe
BEPOSITHOCTEH 6.3 DneMeHTHI 6 BapHAHTOB Il  IepecueTa OOBEKTOB U | BOCIIUTaHUE
KOMOMHATOPUKHU KOMOHMHAIIUH. [IpumensaTs npaBuiio | GpopmupoBaHuE
KOMOMHATOPHOTO YMHOXEHUSI.
6.4 HauanbHble cBeneHUs u3 | 3 Pacno3naBaTh 3a7auM Ha BBIYMCIEHUE YHCTIA
TeOpHUu BCpOHTHOCTeﬁ EpECTaHOBOK, paSMeHIGHI/II\/'I, COUETaHUU WU
MPUMEHSATHh COOTBETCTBYIOIINE (DOPMYIIBI.
KonTpomnbsHas paborta Ne 7 1 BrruucisTe 4acToTy Cly4aitHOTrO COOBITHS.
OrneHnBaTh BEPOSTHOCTD CIIYYaliHOTO COOBITHS C
MTOMOIIIBIO YaCTOTHI, YCTAHOBJICHHOUW OMBITHBIM
nyreM. HaxoauTe BEpOSITHOCTh CITy4aiiHOTO
COOBITHSI Ha OCHOBE KJIaCCUYECKOTO
onpeneneHus: BepossTHocTH. [IpuBoauTh
MIPUMEPHI TOCTOBEPHBIX H HEBO3MOYKHBIX
COOBITHII.
Pemenue TekCTOBBIX 14 5.5 OCHOBHBIE METOBI 14 TpynoBoe
3a/1a4 pELIeHUs] TEKCTOBBIX 3aja4 BOCIIUTaHUE U
npodeccuoHanbHOe
CaMOOIIPEJEIICHNE
[ToBTOopenue. cropus 7 7. Ucroxku Teopun 6 [TatpuoTnueckoe
MaTEMaTUKH. BepositHocTel. Kocmuueckas BOCIIUTAHUE




nporpamma

NrtoroBas KOHTpOJIbHAS
paborta Ne 8

COI'ZTACOBAHO

ITporoxoin Ne 1 3acenanus METOIUYECKOTO
00beIMHEHUS yUUTeeH

npeametrHukoB MBOY OOIII Ne14

oT « »asrycra 2021 r.

1. M. Cronsp

COI''TACOBAHO
PykoBomuTEeh METOMYECKOTO OOBETUHEHUS
yuurenen-npeametHukoB MbOY OOILL Ne 14
2021 roma
. M. Crousip
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