MyHHUMNIAJbHOE aBTOHOMHOE 00111e00pa3oBaTe/IbHOE YUpexKIeHue

cpenHsisi odmeodpasosaTenbHasi mkoaa Ne 30 r. Ekarepunbypra

[Tpunoxxenue Ne 1
K OCHOBHO# 00pa3oBaTeIbHOM porpamme
OCHOBHOTr0 00111er0 00pa3oBaHus

PaccMoTpeHO U IIPUHATO Y TBepxKIeHO

[Tenaroruyeckum COBETOM I[Mpuka3 Ne 198/1 ot 29 aBrycra 2019 1.
ITporoxosa Ne 1 ot 29 aBrycta 2019 r. JUpeKTOp LIKOJIBI

) N K.Ilryrapesa
AL
/.

W@ PeaepanbHbin
FocyaapcrBeHHbIA
OBpazoBarenbHbin

CTAHAAPT

PaGouas nporpaMmmMa 0CHOBHOT0 0011ero o0pasoBaHusi

no ajaredope

CocraBurenu:
Mepennosa C.A., ITnyrapesa 1K,
ITytuxosa E.C., Apupibames M. A.



[Tporpamma o anredpe pa3zpaboTaHa Ha OCHOBE TPEOOBaHMH K pe3yIbTaTaM OCBOSHHS OCHOBHOU
obpazoBarensHol iporpaMmMbl MAOY COLL Ne 30, ¢ yuetom YMK «Cdeprr. Anredpa 7-9.»

IInanupyemMbie pe3yJbTaTbl 0CBOCHHS Kypca ajaredpsbl

JInyHocTHBIE:
1) C(OPMHPOBAHHOCTh OTBETCTBEHHOIO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTH,
00yJaroIuxcst K CaMOPa3BUTHIO M CaMOOOpPA30BaHUIO HA OCHOBE MOTHUBALMU K OOYYEHHUIO U IO3HAHUIO,
BbIOOpY JanbHEHero oopazoBaHus Ha 0a3e OPUEHTUPOBKM B MUpe Ipodeccuil U npodeccuoHaIbHbIX
NPEANOYTEHUH, OCO3HAHHOMY I[OCTPOEHHUIO MHJIUBUAYaJbHOW 00pa30oBaTeIbHON TPAEKTOPUU C YUYETOM
YCTONYMBBIX [I03HABATEIbHBIX HHTEPECOB;
2)  cpOpMHPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHKH;
3)  cpopMHpPOBaHHOCTP KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOUICHHH H COTPYAHHUYECTBE CO
CBEpCTHMKAMM, CTapIIMMH M MIQAIIMMHM, B 0O0pa30BaTe/IbHOW, OOIIECTBEHHO TOJE3HOM Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH;
4) ymMmeHue CHO, TOYHO, IPAMOTHO M3J1araTh CBOU MBICJIM B YCTHOW U MUCbMEHHOH ped, MOHUMATh CMbICII
IIOCTaBJIEHHOM 3aJ1auyl, BEICTPAUBATh apI'yMEHTALUIO, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI;
5) mpencraBieHHE O MAaTEMaTHYECKOW HayKe KaK cdepe YelOBeUeCKOW AeATeNIbHOCTH, 00 sTamax eé
pa3BUTHUS, O €€ 3HAYUMOCTH I Pa3BUTHUS LIUBUIIM3ALINY;
6) KpUTUYHOCTH MBILIUICHUS, YMEHUE PACIIO3HABATh JIOTUYECKU HEKOPPEKTHBIEC BBICKA3bIBaHUs, OTINYATh
TUIOTE3Y OT (aKTa;
7) KpeaTUBHOCTh MBIIUIEHUS, MHUIIMATHBA, HAXOIYMBOCTb, AKTUBHOCTb MPHU PEIICHHH alre0pandeckux
3ajay;
8) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U Pe3YyNbTaT yueOHONH MaTeMaTHYECKON AeATENbHOCTH;
9) cnocoGHOCTh K SMOIMOHAJILHOMY BOCIHPUATHIO MaTeMaTHMYeCKHMX OOBEKTOB, 3a/ad, pelIeHHI,
pPacCy X ICHUM.

MertanpeamerHsble:
1) yMmMeHue caMOCTOSITENbHO IJIAHUPOBATh aJbTEPHATUBHbIE IYTH JIOCTHXKEHUS I1ieJIel, OCO3HaHHO
BbIOMpaTh Hanbosiee 3PPEKTUBHBIE CITOCOOBI PEeIICHUsI YYEOHBIX U ITO3HABATENIbHBIX 33]1a4.
2) yMeHHE OCYLIECTBIISITh KOHTPOJIb MO PE3yNbTaTy U MO CHoco0y JAeMCTBHS Ha YPOBHE MPOU3BOJIBHOTO
BHUMAaHUS U BHOCUTh HEOOXO/IUMbIE KOPPEKTHBBI,
3) yMmeHue aJeKBaTHO OLIEHUBATh MPABMIIBHOCTb WJIM OLIMOOYHOCThH BBIMOJIHEHHS y4deOHOW 3amaud, eé
00BEKTHBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peleHus,
4) ocO3HaHHOE BJa/IEHUE JIOTHYECKUMHU JACUCTBUSAMH ONpPEeNeHHs MOHATHH, 0000IIeHus, YCTAaHOBICHUS
AQHAJIOTUM, KJTacCU(pUKALIMU HA OCHOBE CAMOCTOATEILHOTO BHIOOpAa OCHOBAHUI U KPUTEPHUEB, YCTAHOBIICHUS
POIOBHUIOBBIX CBSI3EH;
5) yMeHHME YCTaHaBIMBATh MPUYMHHO-CIEACTBEHHbIE CBSI3U; CTPOUTH JIOTMUECKOE pacCyXIEHue,
YMO3aK/II04eHre (MHAYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
6) yMeHHe co3/1aBaTh, MPUMEHATh M MPeoOpa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, MOJEIH U
CXEMBI ISl pelIeHus] y4eOHBIX U MTO3HABATENIbHBIX 3a/1a4;
7) yMEHHME OpraHH30BbIBaTH y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JIESTENBHOCTh C YUUTENEM H
CBEPCTHHKAMM: OIPEIEIsATh LN, pachpeneneHne (yHKIUNA W pojied Y4acTHHKOB, B3aUMOJICHCTBHE U
obmue crmocoObl paboThl; YMEHHE paboTaTh B TPYyMIE: HAXOIWUTh OOIIee pelieHue W pa3peliarhb
KOH(JIMKTHl HA OCHOBE COIVIACOBAHUS MO3ULMI U yuyeTa UHTEPECOB, CIIYIIATh MapTHEPA; (OPMYIUPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;



8) chopmMupoBaHHOCTH Y4EOHOW M OOIIEMOIH30BATEIIHCKON KOMIIETEHTHOCTH B O0JIACTH MCIOJIB30BAHUS
WH(OPMAUNOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MKT-koMrereHTHOCTH);
9) mnepBoHayaNbHBIC NMPEACTABICHUS 00 UAEAX M O METOJAaX MAaTEMAaTUKU KaK 00 YHHBEPCAJIBLHOM SI3bIKE
HAyKHU U TEXHUKH, O CPEJCTBE MOJEIMPOBAHNUS SBJICHUHN U IIPOLIECCOB;
10) ymeHue BUIETh MaTEMAaTUYECKYIO 337a4y B KOHTEKCTE IPOOIEMHOM CUTYyalluH B APYTHX AUCHUILINHAX,
B OKpY’Karolle KU3HHU;
11) yMmeHue HaAXOAWTh B PA3JIUYHBIX MCTOYHMKAX HMH()OPMALMIO, HEOOXOAMMYIO Ui peIIeHUs
MaTeMaTHYeCKUX MpoOsieM, W MPEACTaBIATh €€ B MOHATHOM (opMe; MPUHUMATh PELICHHE B YCIOBMSX
HEIOJTHOW 1 U30BITOYHOM, TOYHOM M BEPOSATHOCTHON MH(POPMAIIHH;
12) ymeHue noHumaTrb U HUCIOJIB30BaTh MATEMAaTUYECKUE CPEACTBA HAIVIAJHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJIs WILTIOCTPALMU, HHTEPIIPETALIMU, apTyMEHTAlUY;
13) ymeHue BBIOBUTATh TUIOTE3bl IMPH PEIICHUH YYEOHBIX 3aJad W TOHUMATh HEOOXOIMMOCTh HX
IPOBEPKU;
14) ymeHue NpUMEHATh MHIYKTUBHbIE W JAEJYKTUBHBIE CHOCOOBI pacCyKACHUH, BHIETh pa3IUYHbIC
CTpaTeruy peleHus 3a/1a4;
15) noHMMaHuE CYIIHOCTH aJITOPUTMHUYECKUX NPEANHUCAHUM U yMEHHE JIeHCTBOBaTh B COOTBETCTBUU C
IPEJI0KEHHBIM aJITOPUTMOM;
16) yMmeHHe caMOCTOSITENIFHO CTaBUTh IIENIM, BHIOMPATh U CO3AaBaTh aJrOPUTMBI JUIS PEIICHUs y4eOHBIX
MaTeMaTUYeCKUX Npodiem;
17) ymeHue MJIaHUPOBATh M OCYLIECTBISATH JIE€ATEIbHOCTh, HAINPABICHHYIO Ha pELICHHE 3a/1ady
HCCJIEIOBATEIBCKOIO XapaKTepa.

IIpeamerHsbIe:
1) ymenue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHpOBAaHHE, H3BJIEUEHHE HEOOXOIUMOM
UHPOPMALIMK), TOYHO M T'PaMOTHO BBIPaXaTh CBOM MBICAM B YCTHOM M NUCbMEHHOW peuu, MPUMEHSS
MaTEMAaTUYECKYl0 TEPMHUHOJOTHUIO M CUMBOJIMKY, HCIOJB30BAaTh pa3JIMYHbIE S3BIKM MaTEMAaTHKH
(cioBecHBIN, CUMBOJIMYECKHUH, Ipaduueckuii), 00OCHOBBIBATh CYXJEHUS, NMPOBOAMTH KiaccH(UKALUIO,
JIOKa3bIBaTh MATEMaTUUYECKHE YTBEPKICHUS;
2) BnaseHre 0a30BBIM MOHITHMHBIM allapaToM: UMETh IPEICTaBICHUE O YUCIE, BIAJCHUE CHUMBOJIbHBIM
A3BIKOM  aireOpbl, 3HAHUE DJIEMEHTApHbIX (YHKIMOHAIBHBIX  3aBUCUMOCTEH, (OpMHUPOBaHUE
NPEJICTABICHUA O CTaTUCTHUYECKHUX 3aKOHOMEPHOCTSIX B PEAJbHOM MHpPE U O Pa3IUYHBbIX crocolax HuX
u3BJIeUeHHsI, 00 0COOEHHOCTSIX BBIBOAOB M MPOIHO30B, HOCAIINX BEPOSTHOCTHBIN XapakTep;
3) yMeHuHe BBINOIHATH ajireOpandeckre npeoOpa3oBaHusl pallMOHAIbHBIX BBIPAKEHUH, TPUMEHITh UX JIJIs
peleHns yueOHbIX MaTeMaTHUECKUX 3a/1au M 3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YUEOHBIX MTpeaIMeTax;
4) yMeHME IMOJIb30BaTbCi MaTeMaTHUYeCKMMU (OpMylTaMH M CaMOCTOATENBHO COCTaBIATH (HOPMYJIbI
3aBUCHUMOCTEN MEXy BETUYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4YaeB U SKCIIEPUMEHTA;
5) yMeHue pemaTh JUHEHHBbIE U KBaJpaTHbIE YPaBHEHMsS] U HEPABEHCTBA, a TAK)KE MPHUBOJIMMBIE K HUM
YpaBHEHHUS, HEPaBEHCTBA, CHUCTEMBl; NPUMEHATh TIpaduyecKkue NpeACTaBICHUS MJid pelIeHus U
UCCJIEIOBaHMs YpaBHEHUN, HEPABEHCTB, CUCTEM; IPUMEHSTH MOJIyY€HHbIE YMEHHUS Ul PELeHUs 3a/1a4 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, IPAKTHKHY;
6) oBJageHHE CUCTEMON (D)YHKIIMOHAIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM S3bIKOM U CUMBOJIMKOH, yMeHUE
cTpouth rpadukud (YHKIMHA, ONMMCHIBATH WX CBOMCTBA, HCHOJIB30BaTh (DYHKIIMOHAIBHO-TpaduyecKkue
IIPEJICTaBICHUS ISl OMCAHMsI U aHAIM3a MaTEMaTUYECKUX 3a/1a4 U PEAJIbHBIX 3aBUCHUMOCTEN;
7) oBnaJeHUE OCHOBHBIMHU CIIOCOOAMHM MPEICTABICHUS aHAJIN3a CTATUCTUYECKUX JAHHBIX; YMEHHE pelaTh
3aJjaud Ha HaXOKJEHNUE YaCTOThl M BEPOATHOCTH CIy4alHbIX COOBITHH,



8) yMeHHEe MPUMEHATh U3yYCHHbIC MOHATHUS, PE3YJIbTaThl U METOJbI MPU PEIICHUU 3a7ayu U3 Pa3iIHuHbIX
paszienoB Kypca, B TOM 4YHCIIE€ 33/1a4, HE CBOJSIIUXCS K HEMOCPEJACTBEHHOMY NMPUMEHEHHIO M3BECTHBIX
aJITOPUTMOB.

BoinyckHuk Hay4urtcs B 7-9 kiiaccax (1J151 MCIIOJIb30BAHUS B OBCETHEBHOM KN3HH U 00ecreYyeHust
BO3MOKHOCTH YCIEIIHOTO MPOX0JIKeHUs1 00pa3oBaHusi Ha 02a30BOM YPOBHe)
JJieMeHThI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

e OrmepupoBath Ha 0a30BOM ypOBHe1 MOHATUSMHA: MHOXXECTBO, D3JIEMEHT MHOXKECTBA,
MMOJMHOKECTBO, MPUHAJIC)KHOCT;

®  33]aBaTh MHOXKECTBA MEPEUYHUCICHUEM UX 3JIEMEHTOB;

® HaxOJHUTh MepecedcHue, 00bEAMHEHUE, ITOJIMHOKECTBO B MPOCTEHIITMX CUTYAITUAX;

e omepupoBaTh Ha 0a30BOM ypOBHE TIOHATUSAMHU: OIpelIeJeHHe, aKCHOMa, TeopeMa,
JI0Ka3aTelIbCTBO;

® T[IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPIKICHUS CBOUX BBICKA3bIBAHHI.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX PeAMETOB:

®  HCIOJIb30BaTh rpaduuecKkoe MpeICTaBICHUEe MHOXKECTB JIJIsl ONMMMCAHUS PeaTbHBIX MPOLIECCOB U
SIBJICHU, IPY PEIICHUH 3a/1a4 JPYTUX YICOHBIX TIPEIMETOB.
Yucaa

e OmnepupoBarb Ha 0a30BOM ypOBHE TOHATHSIMHU: HATypaJlbHOE YHCJIO, MEJI0e YHUCIIO,
OOBIKHOBEHHAs JIpoOb, AecaTHdHas JApoOb, CMENIaHHAs IPOOb, PAIMOHATHLHOE YHCIIO, apU(METUICCKHIMA
KBaJIpaTHbI KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEII U MTPABUJIA ACVCTBUMN ITPU BBIIIOJHEHNN BBIYMCIICHMI;

®  JCIOJIb30BaTh MPU3HAKK JeauMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN U
pelIeHUN HECIO0KHBIX 3a/1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCET B COOTBETCTBUM C MPABUIIAMU;

®  OIICHHBATh 3HAYEHHE KBAAPATHOTO KOPHS U3 MOJOKUTEIHLHOTO IEJIOT0 YUCIIa;

®  pacro3HaBaTh PAllMOHAJILHBIE U UPPAIMOHATBHBIC YUCIIA,

®  CpaBHMBATh YHUCIA.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX PEeAMETOB:

®  OLICHMBATh PE3YJIbTATHI BEIYUCICHUN MIPU PEIICHUN MPAKTUUECKUX 3a/1a4;

®  BBITNIOJHATH CPABHEHHE YMCEN B PEATbHBIX CUTYAIUSX;

®  COCTaBIIATh YHMCJIOBBIE BBIPAXKEHUS TPH PEIICHUH MPAKTUYECKHUX 3a7ad M 3aJad U3 JIPYTrux
y4eOHBIX PEIMETOB.
To:knecTBeHHBbIE IPeodpa3oBaHus

e  BrimonHATH HECHOXHBIE TPeoOpa30BaHUS ISl BEIUMCICHUS 3HAUEHUHN YMCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETICHH C HAaTypaJIbHBIM TTOKa3aTelieM, CTENEHH C IEIBIM OTPHIIATEIbHBIM MTOKa3aTelIeM;

®  BBINIOJIHATH HECIOXKHBIE MPEOOPA30BAHUS IIETBIX BHIPAKEHUI: PACKPHIBATH CKOOKH, TPUBOIUTH
MOJIOOHEIE cllaracMEele;

®  ICIOJIb30BaTh (POPMYJBI COKPAIIEHHOTO YMHOXKEHHUs (KBaJIpaT CyMMBI, KBajJpaT pPa3HOCTH,
Pa3HOCTh KBAAPATOB) JJIsl YIIPOILEHHUS BEIUMCICHU 3HAUYCHU I BBIPAKECHU;

®  BBIMOJHATH HECJIOXKHBIE MPeoOpa3oBaHMs IPOOHO-THMHEHHBIX BBIPAXKEHUNW M BBIPAKCHHH C
KBaJJPaTHBIMU KOPHSIMH.

! 3[[6CL " Jajee — pacCno3HaBaTb KOHKPCTHBIC ITPUMEPDI 06IIII/IX IOHSITHH I10 XapaKTCPpHbIM MPU3HAKAM, BBITIOJTHATH ,Z[eﬁCTBPIH B
COOTBETCTBUU C ONIPCACIICHUCM U HpOCTeﬁmHMH CBOIiCTBaMHK HOHﬂTHﬁ, KOHKPETHU3UPOBATH MPUMEPAMHU 06HII/IC IIOHATUA.



B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NMPEIMETOB:

e IIOHUMAaTh CMBICJI 3AIIMCH YHCJIA B CTAHJAPTHOM BUJC;

e  omnepupoBaTh Ha 6A30BOM YPOBHE MMOHITHUEM «CTAHJAPTHAS 3aIHACh YHCIIAY.
YpaBHeHus] 1 HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHUSIMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPaBHEHUE,
KOPEHb YPaBHEHUS, PELLICHUE YPABHEHHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIIEHUE HEPABEHCTBA;

®  IIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

®  pelarh JIMHEWHBIC HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOMAIIUECS K JIMHEHHBIM;

®  pelarb CUCTEMBI HECI0KHBIX JIMHENHBIX YPaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, SABJISAETCS JIU JAHHOE YUCIIO PELIEHUEM ypaBHEHNUs (HEPaBEHCTBA);

e  peuaTh KBaJpaTHbIC YpaBHEHUS 10 GOpMyJie KOPHEH KBaJpaTHOTrO ypaBHEHMUS;

e u300paXkaThb peleHHs] HEPAaBEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOH.

B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEJIMETOB:

®  COCTaBJIATh U pELIaTh JIMHEWHBbIE YPAaBHEHUs NPHU PEUICHUM 3a/lay, BOSHUKAIOUIMX B JAPYTUX
y4eOHBIX IpeMeTax.
DOyHKIUH

e HaxonuTh 3HaueHHE QYHKIMU 1O 33JaHHOMY 3HAUCHHIO apTyMEHTA;

®  HAXOJAUTh 3HAYCHHE APTyMEHTA MO 33JJaHHOMY 3HAUYEHUIO (PYHKIIMU B HECIIOKHBIX CHTYaLUsX;

®  ONpEIENATH IOJOKEHUE TOUKH II0 €€ KOOpAMHATAM, KOOPIMHATBI TOYKH 110 €€ IOJIOKEHUIO Ha
KOOpPAMHATHOH INIOCKOCTH;

e 10 rpaduKy HaXoAWUTh OONACTh ONpENENCHUs, MHOXECTBO 3HAUYECHUH, HYIU (QYHKIUH,
IPOMEXYTKHM 3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHUs M YObIBaHMs, HauOoiblllee M HaUMEHbIlIEe
3HaYeHUs (PYHKINH;

e  CTpouUTh rpaduK JUHEHHON QYyHKIUY;

® [IpOBEpATh, SBJSETCS JM JaHHBIM rpaguk TpapukoM 3agaHHOM GQYHKIUM (JIMHEWHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPIUOHATILHOCTH);

e  omnpenensTh NPUOIMKEHHbIE 3HAUE€HUS KOOPJMHAT TOUKH IepeceueHus rpaguKoB (yHKIUI;

e omepupoBaTh Ha 0a30BOM YpOBHE TOHATHUSAMM: IIOCIIE€AOBATENBHOCTh, apupMeTHyecKas
IIpOrpeccusi, FeOMeTpuIecKas pOrpeCcCHsl;

e pemaTh 3aJaud Ha MPOTPECCUH, B KOTOPBIX OTBET MOXET ObITh MOJYYEH HENOCPEICTBEHHBIM
nojcueToM 0e3 mpuMeHeHHus HopMy.

B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

®  UCMOJIB30BaTh TpadUKH peabHBIX MPOLECCOB M 3aBUCUMOCTEH JJIsl ONpPEeeNIeHHs] UX CBOMCTB
(HamOonplIMe ¥ HAaWMEHbIIME 3HAYEHUS, TPOMEXKYTKHM BO3pacTaHMs M  YyObIBaHMsA, 0O0JacTu
MOJIOKUTEBHBIX U OTPULATENBHBIX 3HAUYEHUH U T.11.);

®  CIIOJIb30BAaTh CBOWCTBA JUHEHHONW (QyHKUIMU U ee rpaduK MpU pelieHuH 3aaad U3 APYTUx
y4eOHBIX IPEAMETOB.

CraTncTuka ¥ Teopusi BepOsITHOCTEH

e lMerp mpencTaBiI€HHE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIy4yailHOTO
COOBITHS, KOMOMHATOPHBIX 3aja4ax;

e pemartk MOpocTelIMe KOMOWHATOPHBIE 3aJaud METOAOM MpPSMOIO U OPraHU30BAHHOIO
nepedopa;

®  NPEACTaBIATH JaHHbIE B BUJE TaOJIMIl, AUarpaMm, rpauKoB;

e  yuTaTh UH(OPMAIIHIO, TPEACTABICHHYIO B BUJE TaOIUIIbI, IUarpaMMbl, TpaduKa;



®  ONpeIeNsITh OCHOBHBIC CTATUCTUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OICHUBATH BEPOSTHOCTH COOBITUS B MMPOCTEHIIINX CITYJasiX;

®  UMETh IPEJACTABJICHHE O POJIU 3aKOHA OOJIBIIIUX YHCEJI B MACCOBBIX SIBJICHUSX.
B noBceaHeBHOM KM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

®  OIICHMBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepedopa;

®  UMETh IIPEJCTABICHHUE O POJIU MPAKTHYECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHIA;

® CpPaBHMBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTHKHU, MOJTYYECHHBIE B MPOLECCE PELICHUS
MPUKJIAJHON 3a]1a4¥, U3YUYEHHS PEATIBHOTO SBJIECHUS;

®  OIICHMBATh BEPOSITHOCTh PEATHHBIX COOBITUH U SIBJICHUN B HECJIOKHBIX CHTYaIUsX.
TekcToBbIE 3a0a4UN

e PemaTh HECJIOXKHBIC CHOKETHBIC 3a/1a4M Pa3HBIX THIIOB HAa BCe apu(PMETHUCCKHUE JICHCTBUS;

® CTPOUTH MOJIENb YCIIOBUS 3aqaud (B BUAE TaOJHUIbI, CXEMbl, pPUCYHKA WIIM ypaBHEHHS), B
KOTOPOM JaHbl 3HAUEHUS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJINYMH, C LIEJIbIO TIOMCKA PELICHUS 3a1a4H;

®  OCYHICCTBJISATH CIOCOO TMOWCKA PEIICHHUS 3a/ladyd, B KOTOPOM PACCYXKACHHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO MIIA OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUJIaH PEUICHUA 3aJa4H;

®  BBIJICTATH ATAIbI PEIICHUS 3a/1a4H;

®  VHTEPHPETUPOBATh BBIUMCIUTEIBHBIE PE3YJIbTAThl B 3a4adye, HCCIEAOBAaTh IOJYYEHHOE
pelieHue 3a1a4u;

®  3HAThH pa3IMUUE CKOPOCTEH 00BEKTa B CTOSIUCH BOJIE, MPOTUB TEUEHUS U TIO TEUCHUIO PEKH;

e  pemaTh 337a4M Ha HaXOXKJICHUE YaCTH YUCJIa U YUCa 10 €ro YacTu;

e  pemiath 3a7a4d Pa3HBIX TUIOB (Ha paloOTy, HA MOKYNKH, Ha BUYKEHHUE), CBS3BIBAIOIIUX TPH
BEJTMYUHBI, BBIJICJISITH 3TH BEJIMYMHBI M OTHOIICHUST MEXITY HUMU;

®  HAaXxOJUTh MPOLEHT OT YUCJA, YUCIIO IO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE CHUKEHHUE
WJIY TIPOLEHTHOE MOBBILICHUE BEJIUYUHBIL;

e  penaTh HECIIOXKHBIE JOTUUYECKUE 3aa4l METOJOM PACCYKICHUH.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

®  BBIJIBUTaThb TUIIOTE3bl O BO3MOXKHBIX NPEACIbHBIX 3HAYECHHUSX HCKOMBIX B 3aJlady€ BEJIMYHH
(enatb MPUKUIKY).
Hcropust MaTeMaTHKHU

e  OnwuceIBaTh OT/EJIbHBIE BBIAAIOIMINECS PE3YJIbTAThI, OJYYEHHBIE B X0/I€ pPa3BUTHUI MaTEMATUKH
KaK HayKH;

® 3HATh NPUMEPbl MATEMAaTUYECKUX OTKPBITUM W MX aBTOPOB, B CBSI3U C OTE€YECTBEHHOW M
BCEMHUPHOM UCTOPHEN;

® [IOHMMAaTh POJb MAaTEMATUKH B pa3BuTUU Poccum.
MeToabsl MaTeMaTHKH

e BriOupare noaxoasmuid U3y4eHHBIA METO IS PEUICHHS U3YYCHHBIX THUIIOB MaTeMaTUYECKUX
3ajad;

e [IpuBoauTH MpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOLIEH 1ENCTBUTEIBHOCTH
Y MIPOU3BEJCHUIX UCKYCCTBA.

BbInyCKHHUK MOJYYHUT BO3MOKHOCTh HAYUYHTHCS B 7-9 KJ1accax JJid odecnevyeHnsi BO3MOKHOCTH
YCIEHIHOT0 NMPOJ0JIZKeHUs 00pa3oBaHusi HA 0A30BOM M yIJ1y0JIEHHOM YPOBHSIX
DJIeMEeHTHI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH



o Onepuposamv®  nowsmusmu: — onpedeienue, — meopeMmd, — AKCUOMA, — MHOICECHEO,
XapakxmepucmuKku MHONCECMEA, dJIeMEHN MHONCECMEd, NYCMoe, KOHeuHoe U DeCKOHEeUHOe MHOICEeCmEo,
NOOMHOICECMB0, NPUHAOTIEHCHOCTb, BKIIOYEHUE, PABEHCIBO MHONCECME,

®  U300padcamev MHOMCECMBA U OMHOUEHUE MHONCECE C NOMOWbIO KpY2o8 Diiepa,

® onpedenamv NPUHAONEIHCHOCMb DNEMEHMA MHONMCECmBY, 00beOUHEeHUI U nepeceyeHuro
MHOdHCECS,

®  300a8amb MHONMCECMBO C NOMOWbIO NEPEUUCTICHUS DIEMEHMO8, CIOBECHO20 ONUCAHUS,

®  onepupoéamv NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOJHCHOCHb BblCKA3bIGAHUS,
OMpUyarue BblICKA3bLIBAHUL, ONepayuu HAO GbICKA3bIGAHUAMU: U, UIU, He, VCIOBHblE GbLCKA3bIBAHUS
(umnauxayuu);

®  Ccmpoums 8blCKA3bIBAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.

B noBceHeBHOI1 ;KU3HU M PU U3YYE€HHH JPYTUX MPEAMETOB:

®  Ccmpoums YenouKy YMO3AKIIOYEHUL Ha OCHOBE UCNONb308AHUS NPABUIL IOCUKU,

®  UCNONB308AMb MHOMCECMBA, ONEPAYUU C MHOHCECBAMU, UX 2paghuueckoe npedcmasienue OJisl
ONUCAHUSL PEAIbHBIX NPOYECCO8 U AGNEHUL.

Yuciaa

e  Onepuposamb NOHAMUAMU: MHONCECMBO HAMYPAIbHBIX HUCET, MHONICECMBO UYenblX yucel,
MHOJHCECBO  PAYUOHANILHBIX — HUCEN, UPPAYUOHANbHOE YUCTO, KBAOPAMHbBIL KOPEeHb, MHOHMCECMBO
0elicmeUmenbHblX  YUcel, 2eoMempuyecKds UHmMepnpemayusi HAmypaibHblX, YelblX, PAYUOHANbHBIX,
0eticmeumenbHbIX Yucei,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOAHAMb BLIYUCTCHUS, 6 MOM YUCIe C UCNOIb308AHUEM NPUEMO8 PAYUOHATbHBIX
BbIYUCTICHULL,

®  GLINOIHAMb OKPY2leHUe PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHATbHYLE U UPPAYUOHATbHBIE YUCIA,

®  npedcmasiAmb payuoHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpPA0OUUBAMDb YUCIA, 3ANUCAHHbIE 8 8UOe OOLIKHOBEHHOU U 0eCAMUYHOU OpodU;

o naxooume HO/[ u HOK uucen u ucnoiv308ams ux npu peueHuu 3a0au.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:

®  NpUMEHAMb NPAUd NPUOTUINCEHHBIX BbIYUCTIEHUU NpU peulenuy NpaKmuyeckux 3aoad u
peutenuy 3a0ay Opy2ux yueOHvix npeomMemos;

®  GLINOIHAMb CPABHEHUEe Pe3VIbMAmo8 GbIUUCIeHUL NPU PeuleHUl NPAKMU4ecKux 3a0ay, 8 mom
yucie NPUOIUINCEHHBIX BbIYUCTEHUL,

®  COCMAsiamb U OYEHUBAMDb YUCTIOBbLE BbIPANCEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U 3a0ay
u3 Opyeux yueonvix npeomMemos;

®  3anucvléams U OKPY2lAMb YUCI08ble 3HAYEHUS PEaNbHbIX GeIUYUH C UCNONIL30BAHUEM DA3HBIX
cucmem usMepeHusl.

ToxnecTBeHHBIE MPEOOPA30OBAHUSA

e  Onepuposamv nouAMUAMU CMENEHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢ yeavlm
OmpuyamenbHbiM HOKA3AMenem,

®  GLINOAHAMb NPeoOPA30BAHUA YENbIX BbIPANCEHUl. Oelcmeus ¢ O0OHOUNeHaMu (ClodceHue,
sbluUmMAaHnue, YMHONCeHUe), 0eUCMBUs C MHO20UIEHAMU (CNOJCEHUe, BbIYUMAHUe, YMHONMCEHUE),

2 3[[6CI> " Jajee — 3HaTb ONMPEACICHUC TIOHATHS, YMCTh HOACHATH €T0 CMbBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO CBOIiCTBa npu
MMpOBEACHUUN paccymaeHnﬁ, J0Ka3aTeJIbCTB, pCIICHUU 3a/1a4.



®  GLINOIHAMb PA3N0JNHCEHUE MHO20YLEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08: BblHeceHue 3d
CKOOKY, 2pYNNUposKa, UCHOIb308AHUE POPMYT COKPAUWEHHO20 YMHONCEHUSL,

®  guIdenamsb K8aopam CyMmbl U pa3HOCMU OOHOUNEHO8,

®  PACKNA0bIBAMb HA MHONCUMENU KBAOPAMHIUL MPEXUIeH,

®  GLINOAHAMbL  NPeoOPA308AHUSL  BLIPANCEHUL,  COOEPAUCAWUX — CMEeneHu ¢  YeablMu
OMPUYAMENLHBIMU NOKA3AMENSAMU, NEPEXOOUMb OM 3aNUCU 6 GUOe CMENeHU C YelblM OMPUYameIbHbiM
nokasamejem K 3anucu 6 suoe opoou,

®  BLINOMHAMbL NPeodPaA308anHusi OPOOHO-PAYUOHAILHLIX BLIPANCEHUL. COKpaujeHue Opoobell,
npusedeHue aneedpauyeckux opooeil K oOwemy 3HAMEHAMeNto, ClOJNCEeHUe, YMHOJNCeHUe, OelleHue
aneebpaudeckux opobeiti, 6036edenue ancebpauyeckou opoou 6 HAMYPAILHYIO U YELYIi0 OMPUYAmenbHyio
cmenemby;

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

® guidenamb Keaopam CYMMbl ULU PA3ZHOCMU O8YYIEHA 6 BbIPANCEHUSX, COOEPHCAUUX
K6a0pammbvle KOPHU,

®  BLINONHAMb NPEOOPA30BAHUSL BLIPANCEHUT, COOEPHCAUIUX MOOYTb.
B noBceHeBHOI1 ;KH3HH U NPU U3YYE€HUH APYTHX NMPEAMETOB:

®  BLINOAHAMb NPEOOPA30BAHUA U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CINAHOAPMHOM 8U0e;

®  GLINOAHAMbL NPeoObPA306aAHUs AN2eOPAUYECKUX BbIPANCEHUI NpU PeleHuu 3a0ay Opyeux
VUeOHbIX NPeoMemos.
YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb  VYPAGHEHUs, DpeuleHue
HepaseHcmeda, PABHOCUNIbHBLE YPAGHEHUs, 00IACb ONpeOeleHUs. YPAGHEeHUsT (Hepasencmed, CUCmembl
VPABHEeHUll UNU HEPABEHCMB);

® pewamv JUHEUHblE YPAGHEHUs U YPAGHEHUs, C8OOUMbIE K JUHEUHbIM C HOMOWbIO
MOANCOECMBEHHBIX NPEOOPA306AHUIL,

® pewams KeaOpamuvie YPAGHEHUS U YPAGHEHUs, CB00UMble K KBAOPAMHbIM C NOMOWDBIO
MOANCOECMBEHHBIX NPEOOPA306AHUIL,

®  peuiamsb OpoOHO-UHElIHbIE YPABHEHUSL,

®  pewiams npocmeriuiue UppayUoOHaIbHble YPaGHeHUs 8U0a ,[ f(x)=a, \/f (x) = \lg (x);

n

®  pewams ypagreHus guda X =4a,

®  pewambs YPAGHEHUs CNOCOOOM PA3NIONHCEHUS HA MHOMCUMENU U 3AMEHbL NePEMEHHOT,

®  UCNONB306aMb MEMOO UHMEPBANOE OJis PeUleHUs YeablX U OPOOHO-PAYUOHANLHBIX HEPABEHCME;

®  pewiams nuHelHble YPAGHEHUs U HEPABEHCMBA C NAPAMEMPAMU;

®  pewams HECI0dICHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  peuiamv HeCLONHCHbIE CUCMEMb] TUHEUHBIX YPASHEHUI C Napamempamu,;

®  pewams HeCN0JCHbIE YPABHEHUS 8 YEbIX YUCTAX.
B noBcegHeBHOI :KM3HM M NPU U3YYeHHUH JPYTHX NPeAMETOB:

® cocmaensimb U pewams JUHeliHble U K8AOpamuvle YpasHeHus, YPaeHeHus, K HUM C800AuUecs,
cucmembl TUHENHbIX YPAGHEHUl, HePABEHCME NPU peuleHul 3a0ad OPYy2ux Y4eOHblX NpeoMemos,

®  GLINONHAMb OYEHKY NPAsOON000dUs pe3yIbmamos, NOIYHAeMblX NpU peulenul JTUHEUHbIX U
K6AOPAMHBIX YPAGHEHUU U CUCMeM JUHEUHbIX YPAGHEHUNl U HepaBeHCME Npu peueHuu 3a0ay Opyeux
VUeOHbIX NPeOMemos;



®  guLIOUpamMb cOOmMEemMcmeyIowue YypasHeHus, HepageHcmed Uil Ux CUCmeMbl Ol COCMABLeHUs.
Mamemamuyeckol Mooeau 3a0aHHOU PeailbHOU CUMyayuu uiu NPUKIaoHol 3a0aqu;

®  yMemb UHMEPNPEMupo8amv NOJYYEHHbIN NPU peuleHUuu YpPAaeHeHUs, HepaseHcmea Uil
cucmemvl pe3yibmam 6 KOHmMeKCcme 3a0aHHOU PealbHOU CUMYayuu Uil NPUKIAOHOU 3a0aiu.
DOyHKIUHA

e  Onepuposamb NOHAMUAMU: HYHKYUOHAILHAA 3A6UCUMOCTb, QVHKYUs, epapuk dynkyuu,
Cnocoodwvl 3a0aHusl QYHKYUU, apeymeHm U 3Hauenue QyHKyuu, obracmv onpeoeneHusi U MHOMCECMBE0
SHAueHUll (OYHKYuY, HyIU QOYHKYUU, NPOMEN’CYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb QYHKYUU,
YemHOCMb/HeUemHOCMb (DYHKYUU,

o cmpoums 2epaguku AUHEUHOU, K8AOPAMUYHOU (QYHKYUL, O0OpAmHoU NpoOnOPYUOHATbHOCHIU,
¢ynxyuu suoa: y:a+L, y =X y=3x, y=|x;

X+Db

® Ha npumepe KAOpAMUUHOU (HYHKYUU, UCNOIb308AMb NPeobpa3osanus cpaguka @yHKyuu
y=f(X) ons nocmpoenus epagpuxoe @pynxyuii y = af (kx-+b)+c;

®  cocmasnamv YpasHeHus NPSAMOU N0 3A0AHHLIM YCI0BUAM. NPOX0osauell uepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAUel Yepe3 OAHHYI0 MOYKY U NAPAINelbHOU OAHHOU NPAMOU,

®  uccneo0o8amv YYHKYUio no ee epaghuxy;

®  HAXOOUMb MHOJNICECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHU
K8aOpamu4Hou hyHKyuu,

® onepupoéamv  NOHAMUAMU.  NOCAEO0BAMENLHOCMb,  aApUpMemudecKkas  npoepeccus,
2eomMempuieckas npoepeccust;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPULECKYIO NPOSPECCUIO.
B noBceHeBHOM KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA  PeanbHyl0 3A8UCUMOCMb UTU HPOYecc No Uux
XapakxmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (QYHKYUU NPU peueHUuU 3a0ad u3 Opyeux
VUeOHbIX NPeOMemos.
TexcToBbIe 3a1a4n

e Pewamb npocmvie U CLOJNCHbIE 3A0a4U PA3HLIX MUNOS, d MAK’CEe 3A0a4U NOBLIUEHHOL
mMpyoHOCmu,

®  UCNONL306aMb  pA3Hble KpamKue 3anuci Kak MoOenu MeKCMo8 CLONCHbIX 3a0ay OJis
NOCMPOEHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuamsv MoOeilb MeKCma U MoOelb peuleHus 3a0ayu, KOHCMpYuposams K 0OHOU MOOelu
PpeweHuUs: HeCIOMHCHOU 3a0ayu pasHvle MoOeau MmeKcma 3a0ayu;

®  3HAmMb U NPUMEHAMb 00a cnocoba noucka peulenus 3a0ay (om mpeboeanuss K yCiosuio u om
yenosus kK mpeboganuio);

®  MOOenUpo8amsb paccylcOeHus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO 2pag-cxemvl,

®  gblOeNAMb IMANGL peuleHUs 3a0adU U COOEePIHCAHUE KaH 0020 Imana,

®  yuemb 6bIO0UPAMb ONMUMATILHBIL Memo0 peuleHus 3adayu U O0CO3HABAMb blOOP Memooda,
paccmampusams pasiuiHsvle Memoobl, HAX0OUMb Pa3Hble peuleHUs 3a0adlU, eCid 603MONCHO,

®  QHAIU3UPOBANL 3aMPYOHEHUS NPU PEUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHBIE NPEOOPA308AHUS NPEOJIONCEHHOU 3A0ayu, KOHCMPYUPOBAmb HOBble
3a0a4u u3 OAHHOU, 8 MOM Yucie oopamuule;



®  UHMeEpNpemuposams BbIYUCIUMENbHbIE DPe3VIbMamyl 8 3adaye, UCCIe008amb NOJYYEHHOe
peuieHue 3a0auu;

®  QHAMUBUPOBATL BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 DACNONONCEHU O08YX 00BEeKMos8 U
U3MeHeHUue Ux Xapakmepucmux HpU COBMECMHOM OBUdCEHUU (CKOpOCMb, 8peMs, paccmosnue) npu
peutenuy 3a0a4 Ha 08udiceHue 08yx 00bEKMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABIEHUSX,

®  UCCTe008amMb  BCEBO3MOJICHbIE CUMYAyuu NpU peuweHuy 3a0ay Ha O8udiceHue no pexe,
paccmampusams pasHvle CUcmembl Omcyema,

®  pewams pazHOOOPA3Hble 3a0aYU «HA YACMUY,

®  pewamsb U 000CHOBLIBAMb CBOE peuieHUue 3a0au (8blOesimb MAMeMamuyeckyio 0CHO8)Y) Ha
HAXodcOeHue 4acmuy Yucia u 4ucia no e20 Yacmu Ha 0OCHO8e KOHKPEMHO20 CMbLCIA OpoduU;

®  0co3HaBamv U 0OBACHAMb UOEHMUYHOCMb 3A0aY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU 8ENUYUHb]
(Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), BbIOEIAMb MU GEIUYUHbL U OMHOULEHUS MedCOy HUMU,
NPUMEHAMb UX NPU peuleHUuU 3a0ay, KOHCMpPYUposams coo6CmeeHHvle 3a0ay YKA3AHHbIX MUNO08;

®  g1A0emb OCHOBHLIMU MEMOOAMU PeUleHUs 3A0a4 Ha CMeCU, CNIAGbl, KOHYEHMPayuu,

® pewams 3a0ayu HA NPOYEHMbl, 8 MOM HYUCILe, CIONHCHbIE NPOYEeHMbl ¢ 0OOCHOBAHUEM,
UCNONIL3YSA pa3Hble CNOCOObL,

®  pewams nocudecKue 3a0ayu pazHbIMU CROCOOAMU, 8 MOM YUCe, C 08YMA OOKAMU U C MPeMs.
O10KaAMU OAHHBIX C NOMOWbIO MAOIUY,

®  pewams 3a0ayu N0 KOMOUHAMOpUKe U Meopuu GeposImHOCMeEU HA OCHO8e UCNONb308AHUSA
U3YYEHHBIX MeMO0008 U 060CHOBbIBAMb pelleHue;

®  peuiams HeClONHCHbIE 3a0ayU N0 MAMeMamu4eckou CmamucmukKe,

® 061a0emb OCHOGHBLIMU MeMOOAMU PeWeHUsl  CIOJCeMHbIX 3a0ay:  apugmemuyecKull,
aneebpauveckull, nepedoop 6aApUAHMO8, 2eOMempUYecKUll, pagpuyecKuti, NPUMeHsImsb UX 8 HOBbIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBceHeBHOM KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  gblOenamb NpuU peuleHuu 3a0ay Xapakxmepucmuky paccMampusaemorll  3aoaie Cumyayuu,
OMIUYHbIE OM PeanbHbIX (e, Om KOMOPbIX aOCmpazuposaiucs), KOHCMpPYuposams HOGvle CUMYaAyuu C
yuemom 3Mmux Xapaxkmepucmuk, 8 YACMHOCMU, NpU peueHuu 3a0ay HA KOHYEHMpayuu, y4umsléams
NJIOMHOCMb 8euecmaa;

®  pewams U KOHCMPYUPOBAMb 3A0ayl HA OCHOBE pPACCMOMPEHUS PealbHblX CUumyayui, 8
KOMOPbIX He mpedyemcs MOYHbLl GbIYUCTIUMETbHBIL Pe3YIbman,

®  pewams 3a0a4u HA OBUINCEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCMEMbl OMCYemd.
CraTucTuKa ¥ TeOpusi BEPOSITHOCTEI

e Onepuposame NOHAMUAMU: CIOJOYAMbLE U KPY208ble OUACPAMMbL, MAOIUYbl OAHHBIX, CPeOHee
apugmemuuecxkoe, MeOuana, HauboIbULee U HauMeHbulee 3Ha4eHus: 8bl00PKU, PA3MAX 8bl1OOPKU, OUCTEePCUs.
U CmanoapmHoe OMKIOHeHUe, CAYYAUHAA USMEHYUBOCb,

®  u3sneKamv UHOpMayulo, NPeOCmasieHHyo 8 madIuyax, Ha OUaspammax, pagpuxax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHDIX,

®  onepupoéamv NOHAMUAMU: (PAKMOPUAT HUCIA, NEPECMAHOBKU U COYEMAHUSA, MPEY2ONbHUK
Hackans,

®  NpUMEHAMb NPABUTIO NPOU3BEOCHUS NPU peUUeHUU KOMOUHAMOPHBIX 3a0al,

®  Onepuposamv NOHAMUAMU: CILYYAUHBIL ONbIM, CYYAUHBIL 8b100p, UCNbIMAHUE, dNeMEeHMapHoe
cayuatinoe cobvimue (Ucxo0), Kiaccuueckoe onpeoesieHue 6eposimHOCU CIY4atiHo20 cooblmus, onepayuu
HAO CYYAUHBIMU COOLIMUAMU,
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®  npedcmasiamov UHGOPMAYUIO C NOMOWDBIO KpY208 Diliepa,

® pewams 3a0ayu HA BbIYUCIEHUE BEePOSIMHOCHU C NOOCHUEeMOM KOIUYeCmed BaApUAHMO8 C
HOMOWBIO KOMOUHAMOPUKU.

B noBceHeBHOM KU3HHM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  u3BIeKAmMb, UHMEPNPEMmuposams U Nnpeodpazo8vleams UHGOPMAYUIO, NPeOCMABIeHHYIO 8
mabauyax, Ha ouazpammax, 2papukax, ompax)carowyrr CeoUCmed U XapaKmepucmurKu pealbHblX
npoyeccos u s181eHull,

®  onpedenimv CcmMamMucmuyecKue Xapakmepucmuku 6bl00poK No mabauyam, OuazpamMmam,
epaguram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCTNU O Yelu PeuleHUs] 3a0ayll;

®  OyYeHUBAMb BEPOSIMHOCHL PEAIbHBIX COOLIMULL U S6NEHUIL.

HcTopusi MaTeMaTHKHU

o  Xapaxmepuzosamov 6KIAO GbIOAIOWUXCS MAMEMAMUKO8 8 DPA3GUMUE MAMEeMAMUKU U UHbIX
HAyyYHbIX 0Oaacmell;

®  noHuMamo poirb mamemamuxu 6 pazeumuu Poccuu.

MeToanl MAaTEMATHKH

o Ucnonwv3ys uzyuennvlie Memoobl, NPO80OUNb 00KA3AMENbCMEBO0, GbINOIHIAMb ONPOBEPICEHUE;

®  gblOUPAMb U3YUEHHbIE MEeMOObL U UX KOMOUHAYUY O/ peUleHUs MAmMeMamuyeckux 3a0ay,

®  UCNONBL308AMb MAMEMAMUYECKUE 3HAHUSL Ol ONUCAHUSL 3AKOHOMEPHOCMEl 8 OKpYicarouiell
oelcmeumenbHOCmMU U NPOU3BEOEHUSX UCKYCCMBA;

®  npuMeHsmMb npocmeliuue NPOSPAMMHbIE CPeOCmBd U  INEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU PeueHur Mamemamu4eckux 3a0au.

BbInycKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS B 7-9 Ki1accax /sl YCNEIIHOT0 MPOI0JIzKeHU sl
o0pa3oBaHusi HA YIIy0JIeHHOM YPOBHe
DJieMeHThbI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTMKH

e (CB00OOmHO OHepI/IpOBaTB3 MOHITUSIMA: MHOXECTBO, XapaKTEPUCTUKH MHOXKECTBA, JJIEMEHT
MHO>KECTBA, ITyCTOE, KOHEYHOe U OECKOHEYHOE MHOXXECTBO, ITOJMHOXECTBO, IPHUHAIICKHOCTE,
BKITIOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a]JaHIEe MHOXKECTBA;

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  IPOBEPATH BHITIOJHCHUE XapaKTEPUCTHICCKOTO CBOMCTBA MHOYKECTBA;

e  CBOOOJHO ONEPUPOBATH MOHATUSIMU: BBICKa3bIBAHUE, HCTUHHOCTD M JIOKHOCTH BBICKA3bIBAHMSI,
CJIOXHBIC Y TIPOCTHIE BBICKA3bIBaHUS, OTPHUIIAHNE BhICKA3bIBAaHHI; HICTHHHOCTD M JIOKHOCTD YTBEPIKIACHHS H
€ro OTPHIIaHMsI, OTIepAIlMU HaJl BEICKA3BIBAHUSIMU: U, UITH, HE; YCIIOBHBIC BHICKA3BIBAHUS (MMILTUKALINN );

®  CTPOUTH BHICKA3bIBAHUS C UCITOJIb30BAHUEM 3aKOHOB aJITeOpBI BEICKA3BIBAHUH.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  CTPOUTH PACCYKIEHUS HA OCHOBE UCIIOJIb30BAHMSI IPABUIT JIOTUKU;

®  ICIIOJIb30BaTh MHOKECTBA, OMEpPAlMU C MHOXXECTBaMHU, MX TpaduuecKkoe MpeiCcTaBlIeHUE IS
OTHMCaHUS PeAbHBIX MPOIIECCOB U SBJICHHM, IPH PEIICHUH 334 JPYTUX YYEOHBIX MPEIMETOB.

Yucaa

e (CB00OmHO ONEpPUPOBATH MOHATHUSMHU: HATYypaIbHOE YHCIO, MHOKECTBO HATYpPaJbHBIX YHCEN,
[EJI0€ YMCJI0, MHOXECTBO IIENIBIX YHCEelN, OOBIKHOBEHHAs! JPOOb, NECATUYHAS JPOOb, CMEIIAHHOE YHUCIIO,
paIlMOHaTBFHOE YHUCIIO, MHOKECTBO PALMOHAIBHBIX YHCEN, UPPANUOHAIBHOE YHUCIO, KOPEHb CTETNEeHU N,

3 3[[6CL " Jajie€ — 3HaTb ONMPEACICHUC TOHATHA, 3HAThL U YMETb JOKAa3bIBATh CBOICTBa (HpI/I3HaKI/I, €CJIM OHHU CCTI)) IOHATHUA,
XapaKTepru30BaTh CBA3U C APYT'UMU NOHATUAMU, NIPEACTABIIAA OAHO MOHATUEC KaK 4aCTh LCJIOCTHOI'O KOMILJIICKCA, UCIIOJIb30BaTh
IOHATHE U €r0 CBOKMCTBA Ipu NpoBEACHUN paccymneHHﬁ, JA0Ka3aTeJIbCTB, pCIICHUU 3a1a4.
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JNEHCTBUTEIBHOE YHUCIIO, MHOXECTBO JCHCTBUTEIBHBIX 4YHMCEI, TIE€OMETPUYECKAas HHTEpIpeTanus
HaTypaJIbHBIX, LEJIbIX, PALIMOHAJIBHBIX, ICHCTBUTEIbHBIX YUCE,;

® [IOHUMAaThb U OOBACHATH PA3HUIY MEXy NO3UIIMOHHON U HEMO3ULMOHHON CUCTEMaMH 3alKCcU
YHCEIL;

®  [IEPEeBOJUTH YHUCIIA U3 OJAHOM CUCTEMBI 3alUCHU (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

e JIOKa3bIBaTh U HKCIIOJIB30BaTh MPHU3HAKU AeIuUMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
IIPOU3BEICHUS YUCEI IIPU BBIITOJIHCHUY BBIUMCIICHUN U PEILICHUHU 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX U HPPALIMOHAJIBHBIX YHCEI C 3aJaHHON TOYHOCTBIO;

®  CpaBHUBATbh JCHCTBUTENIbHBIE YHCIIA PA3HBIMU CIIOCOOAMU;

®  YNOPAJAOYMBATH YMCJA, 3allUCAaHHbIE B BUJE OOBIKHOBEHHOW M JECATHMYHOW ApoOH, uucia,
3allMCaHHbIE C MCII0JIb30BaHUEM apu(METHUYECKOI0 KBAaJPaTHOI'O KOPHS, KOPHEH cTeneHH OoJblie 2;

e nHaxoauth HOJl u HOK uucen pa3HbiMu crioco0amu ¥ UCTIOJIB30BaTh UX MPH PEIICHUH 337ay;

®  BBINOJHATH BBIYMCICHUS M TPeoOpa3oBaHUS BBIPAKEHUH, COJEpXKAIIUX JCHCTBUTEIbHbIC
4HUCla, B TOM YUCIIE KOPHU HATYypPaJIbHBIX CTECIICHEH.

B noBceqHeBHOM KU3HH U NPU U3YYECHUH APYTUX NPEeIMETOB:

®  BBLIIOJHATh U OOBSICHATH PE3YyNbTAThl CPABHEHUS PE3YJIbTATOB BBIYMCIEHUN MpPU PELICHUU
NPaKTUYECKHX 3a/1a4, B TOM YHKCIIC TPUOIMKEHHBIX BBIYMCICHUH, UCIIOJB3Ys Pa3HbIE CIIOCOOBI CPaBHEHUH;

®  3alNChIBaTh, CpPaBHMUBATh, OKPYIVIATH YHUCIIOBBIE JIAHHBIE PEAIbHBIX BEIWYUH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

® COCTaBJIATh M OLEHMBATH PA3HBIMM CIOCOOAMHU YHUCIIOBBIE BBIPAKEHHUS IPH pEIICHUU
NPaKTUYECKUX 3a/1a4 U 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB.

ToxnecTBeHHBIEC IPE0OPa30BAHUA

e (CB000aHO ONEPUPOBATH MOHATUAMH CTEIICHHU C LIETIBIM U JPOOHBIM MOKa3aTeIeM;

®  BBIOJHATH JOKA3aTEIbCTBO CBONCTB CTENEHHU C IEJIBIMU U JPOOHBIMU MIOKA3aTENAMU;

e  OIEpUPOBATh MOHATHIMHU «OJHOWIEH», «MHOTOUYIEH», «MHOTOYJIEH C OJAHOW IEPEMEHHOI,
«MHOTOWJIEH C HECKOJbKMMM TNE€pPEMEHHBIMU», KOI(P(OUIMEHTH MHOTOYJIEHa, «CTaHJapTHas 3aluch
MHOT'O4WIEHA», CTENIEHb OJJHOWIEHA U MHOTOYJIEHA;

e  CcBOOOJHO BJIAJETh IPHUEMaMH NTPeoOpa30BaHUs LEIbIX U JPOOHO-pallMOHATIBHBIX BBIPAXKEHUM;

® BBHIMOJHATH PA3/IOKEHUE MHOTOWIEHOB Ha MHOXHUTEJIM pa3HbIMH  croco0amu, C
UCIIOJIb30BaHUEM KOMOMHAIMH Pa3InYHbIX IPUEMOB;

® UCHONb30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, misi moucka KopHeil
KBaJPaTHOIO TPEXWICHAa W I pELICHHs 3aJad, B TOM YHCIE 3a4a4 C IapaMeTpaMH Ha OCHOBE
KBaJIpaTHOI'O TPEXWJIEHA;

®  BBINOJHATH JICJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEHN CTENEHN N,

®  BBINOJIHATH NPEOOPA30BaHMS BEIPAXKEHUH, COJIEpKAIIUX KBaIpaTHbIe KOPHHU, KOPHU CTENEHH N,

e CBOOOJHO ONEPUPOBATH TMOHATHAMHU  «TOXKAECTBO», «TOXKJIECTBO HAa  MHOXECTBEM,
«TOJIECTBEHHOE IPe00pa30OBaHUEY;

y Jik) = x*
®  BBINOJIHATH PA3IUUHbIC MPEOOPa30BAHMUS BHIPAKEHHI, COIEPIKAIIIX MOJIYJ'H/I.( * ) *

B noBce1HeBHOM KU3HM U TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  BBHINOJHATH MPEeoOpa3oBaHUsT W JEHCTBHS C OYKBEHHBIMH BBIPQKCHHUSMH, YHCIIOBBIC
K03(pPHUIIMEHTHI KOTOPBIX 3alIMCAHBI B CTAHAAPTHOM BH/IE;

®  BBHINOJHATH MPEOOPA30BAHUS PAIMOHAIBHBIX BBIPOKCHUH MPH PEINICHHH 33734 JPYTrux
y4eOHBIX TIPEIMETOB;
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®  BBINOJHATH IPOBEPKY MPABIAONONO0US (PU3MUECKUX M XHUMHUYECKHX (OpMyNT Ha OCHOBE
CpaBHEHHsI pa3MEpHOCTEH U BaJICHTHOCTEH.
YpaBHeHus1 1 HEPABEHCTBA

e (CB00OOAHO onepupoBaTh NOHSITUSIMH: YpPAaBHEHUE, HEPABEHCTBO, PABHOCHJIbHBIE YPABHEHUS U
HEPaBEHCTBA, YpPaBHEHUE, SIBIISIONIEECS CIEACTBUEM JPYrOro ypaBHEHMsI, YPaBHEHUS, PABHOCUJIbHBIEC Ha
MHOX€ECTBE, paBHOCUJIbHbIE TPE0Opa30BaHUs YPAaBHEHUH;

e pemarh pa3Hble BUABl YPAaBHEHUH WM HEPABEHCTB M UX CHCTEM, B TOM 4YHCIE HEKOTOpHIE
ypaBHeHUs 3 U 4 cTeneHel, JpoOHO-pallMOHATIbHBIE U UPPALIMOHAIIBHBIE;

e 3HaATh TeopeMy Buera [Uis ypaBHEHUH CTEIICHU BBILLIE BTOPOH;

® [IOHUMAaThb CMBIC]I TEOPEM O PABHOCHJIBHBIX U HEPABHOCWIIBHBIX NPEOOpPa30BaHUAX YpaBHEHHH
U YMETb UX JIOKa3bIBaTh;

®  BJAJCTh PA3HBIMU METOJAMM pEIIEHUs ypaBHEHUHN, HEPABEHCTB U UX CHCTEM, YMETb BbIOMPATh
METO/1 peLIeHUs U 0OOCHOBBIBATh CBOM BBIOOD;

®  UCNOJNB30BaTh METOJ HWHTEPBAIOB JJs pEIHICHUS HEpaBeHCTB, B TOM 4HCJIE JIPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMUX B c€0sl HPPALlMOHAJIbHBIE BBIPAKEHMS,;

e pemarh aiaredOpavyecKue YpaBHEHHS M HEPABEHCTBA U HUX CHCTEMbl C IapaMeTpaMu
areOpanyeckuM U rpaguuecKuM MeToaMH;

e  BIAJETh Pa3HbIMH METO/IaMHU J0Ka3aTeJIbCTBA HEPABEHCTB;

®  peulaTh ypaBHEHHUS B LIEJIbIX YUCIIAX;

e uy300pakaTb MHOXECTBAa Ha IIJIOCKOCTH, 3aJlaBaéMble YPAaBHEHUSIMH, HEPaBEHCTBAMH U HUX
CHCTEMaMH.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

® COCTaBJIATh U pellaTh ypaBHEHMs, HEPABEHCTBA, UX CHUCTEMbI MpPU PEIICHUH 3a7ad JPYrux
y4eOHBIX IIPEMETOB;

®  BBLINOJHATH OIIEHKY IPaBONOAOOUS pPE3yIbTaTOB, IMOJY4a€MbIX INPU PELIEHUH PA3IUYHBIX
YpaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELLICHUHU 3aJiay APYTUX YUeOHBIX TPEIMETOB;

®  COCTaBJIATH M pelIaTh ypaBHEHHUS U HEPAaBEHCTBA C MapaMeTpaMH NP pelIeHUH 3a7ad JPyrux
y4e€OHBIX TIPEIMETOB;

®  COCTaBJIATh ypaBHEHHUE, HEPABEHCTBO MJIM UX CHUCTEMY, OIHMCHIBAIOIIME PEATbHYIO CUTYaLHIO
WIM NIPUKJIAIHYIO 337a4y, HHTEPIPETUPOBAThH MOTYUEHHbIE PE3YIbTATHI.
DOyHKIUHA

e (CBo0OomHO oOmepuUpoBaTh MOHATUSMHU: 3aBUCHMOCTb, (DYHKIHMOHaJbHAs 3aBUCHMOCTb,
3aBUCHMasl U He3aBHCHMas IMepeMeHHble, QyHKIHMs, COocOObl 3aAaHus (PyHKIMHU, apryMEHT M 3HaueHUe
¢GyHKIIMKM, 00JacTh OMNpeneseHHs] U MHOXKECTBO 3HAUeHUs (QYHKIHMHM, HYIH (QYHKIUH, TPOMEXYTKU
3HAKOMOCTOSIHCTBA, ~ MOHOTOHHOCTh  (YHKIIMHM,  HauOojiplllee WM  HauMMEHbIIee  3HAuYeHUS,
YEeTHOCTH/HEUETHOCTh  (YHKIIMH, TMEPUOAWYHOCTh (GYHKUIWH, TpaduKk (QYHKUUH, BepTUKAIbHAas,
TOpPU30HTANIbHAS, HAKJIOHHAsI aCUMIITOTHI; TpadUK 3aBUCUMOCTH, HE SBJISIONIEeics QyHKIMeH,

e cTtpouTh rpaduku QYHKIHUHA: JTHHEHHOW, KBaJpaTUIHOU, TPOOHO-TMHEHHOW, CTETICHHOW MpH
PasHBIX 3HAYCHHSAX MOKA3ATEIsl CTENCHH, y —|x|;

®  HUCHOJB30BaTh NpeoOpa3oBaHus rpaduka QYHKUMH y — f (x) JUIA [OCTPOEHHS TIPpapuKoB
GyHKuMH y — af (kx+b)+c;
®  aHANU3UPOBATH CBOICTBA GYHKUMHU M BUJ rpaduka B 3aBUCUMOCTH OT MTapaMETPOB;

e cBO0OOIHO OTIepUPOBATH MOHSATUSIMU: MOCJIEIOBATEIFHOCTD, OorpaHUYCHHAas
MOCJICIOBATEILHOCTh, MOHOTOHHO  BoO3pacraromias (yObIBaromias) IOCJIEIOBATEIbLHOCTh,  MPEIET
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NI0CJIEI0BATENBHOCTH, apu(MeTHdecKas Mporpeccusi, reoMeTpuueckas nporpeccus, XapakTepucTHIECKOe
CBOWCTBO apu(hMETHUECKOH (TeOMETPUYECKOM ) MPOTPECCHH;

®  UCNONb30BaTh METOJ MAaTeMaTHMYecKOW WHAYKUMHU JI BbIBoJa (GOpMyI, 10Ka3aTeabCTBA
pPaBEHCTB U HEPABEHCTB, PEIICHNUS 33/1a4 Ha JACJIMMOCTb;

®  HCCIENOBaTh IOCIEI0BATEIIBHOCTH, 3alaHHbIE PEKYPPEHTHO;

e pemarb KOMOMHUPOBAHHBIC 33]]a4l HAa apU(PMETHUECKYIO U TEOMETPHUECKYIO ITPOTPECCHH.

B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHHU APYTUX NPeJIMETOB:

® KOHCTPYHpPOBaTb M HCCIIEAOBaTh (YHKIHHU, COOTBETCTBYIOIIME pEAJbHBIM IpoleccaMm Hu
SIBIICHHUSIM, UHTEPIIPETUPOBATH MOJyUYE€HHBIE PE3YJIbTaThl B COOTBETCTBHU CO CIEHU(PUKON HCCIETyeMOTro
npolecca Uil sIBJICHMUS;

®  UCMOJB30BaTh rpauKH 3aBUCUMOCTEH I UCCIIEAOBAHMS PEaIbHBIX MTPOLIECCOB U SIBJICHUN;

®  KOHCTPYUpPOBATh W HCCIEN0BaTh (PYHKIMH IPHU PELICHUM 33]ay APYrHMX y4eOHBIX MPEIMETOB,
UHTEPIPETUPOBATH MOJTYUYEHHBIE PE3yJIbTAaThl B COOTBETCTBUHU CO CHELU(UKOM yueOHOTo npeamera.
CraTncTuka ¥ Teopusi BeposiTHOCTeH

e (CB00OAHO ONEPUPOBATH MOHATUAMU: CTOJIOYATHIE U KPYrOBbIE UArpaMMbl, TaOJIHIIbI JAHHBIX,
cpeaHee apupMeTHUecKoe, MeMaHa, HauboJpllee U HauMEHblIee 3Ha4eHUs1 BEIOOPKHU, pa3Max BBIOOPKH,
JUCIIEPCHUs U CTAaHJIaPTHOE OTKJIOHEHUE, CllydaiiHas H3MEHYMBOCTb;

e BbIOMpaTh Haubonee YAOOHBIM crmoco® mpencTaBieHus HHPOPMAIUKM, aJCKBAaTHBIA ee
CBOMCTBaM U LIEJISIM aHAJIU3a;

®  BBIYMCIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKU;

e CBOOOJHO OMEPHUPOBATH MOHATUAMHU: (AKTOpHAT YHCIA, TEPECTAHOBKH, COYECTAHUS H
pa3MeleHus, TpeyroibHuk [lackans;

e CBOOOJHO OMNEPUPOBATH MOHATUSAMU: CIyYalHBIA OIBIT, CIIy4alHbI BHIOOP, HCHBITAHUE,
JJIEMEHTapHOE cllydyailHOe COOBITHE (MCXO0J), KJIACCMYECKOE OIpe/ieJIeHHe BEpPOATHOCTH ClydailHOro
COOBITHSI, OTIEpAllUU HaJl CIIy4allHBIMH COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CIIydailHBIH OMBIT, CIy4ailHbIM BBIOOp, HCIBITaHUE,
3JIEMEHTapHOE clydyailHOe COOBITHE (MCXO.), KJIACCHYECKOE OIpEeNeleHHEe BEPOATHOCTH CIIy4alHOTO
COOBITHSI, OTIEpAlluy HaJl CIIy4allHBIMH COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYJIBL;

e  3HAThb IPUMEPHI CIyYaNHBIX BEJIMYUH, U BBIYUCIATh UX CTATUCTUYECKUE XaPAKTEPUCTUKY;

®  UCMOJIb30BaTh GOPMYJIbI KOMOMHATOPUKY MPH pEeIIEeHMH KOMOWHATOPHBIX 3a7ay;

®  pelarth 33Ja4M Ha BBIUMCIICHUE BEPOATHOCTH B TOM UHCJIE C UCIOJIb30BaHUEM (HOPMYIL.

B noBceHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

e  MpeACTaBIATh MH(OpPMALNIO O peaJbHBIX IMpoleccax M SBJICHUSIX CIOcOO0M, aJeKBaTHBIM €€
CBOMCTBaM U LEJIH UCCIIEI0OBAHUS;

®  AHANU3UPOBATh M CPAaBHUBATh CTATUCTHYECKHE XapaKTEPUCTUKU BBIOOPOK, IMOJYYEHHBIX B
IpoLecce pelIeHUs MPUKIAJHON 3alayd, W3Y4YeHHs] PEaIbHOTO SIBICHMS, PELIeHUs 3a7aud U3 JAPYTuX
y4eOHBIX TIPEIMETOB;

®  OLIGHUBAThb BEPOSTHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PA3IMUHBIX CUTYAIHIX.

TekcToBbIC 3a1a4H

e PewmaTs npocThie U CIIOKHBIE 33J]a4H, a TAKXKE 3a/1a4M OBBIIEHHON TPYAHOCTH U BBIAEIATD UX

MaTEMaTHYECKYIO0 OCHOBY;

° pacrno3HaBaThb pa3HbIC BUJbI U THUIIBI 3a1a4;
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®  HCIIOJIb30BATh pa3HbIE KPATKUE 3allUCH KAaK MOJENIM TEKCTOB CJIOXKHBIX 3aJad M 3aJad
HOBBIIIEHHON CJI0)KHOCTHU JUIsl TIOCTPOEHHSI IIOUCKOBOM CXEMBI U pelleHHsl 3ajiayu, BBIOUPaTh ONTUMAIBHYIO
JUI paccMaTpUBaeMOil B 3a/1aue CUTyalluu MOJEJb TEKCTa 3a/1a4H;

®  pa3nuyarTh MOJENb TEKCTa W MOJENb PEIICHUs 3aJauyd, KOHCTPYMpOBaTb K OJHOW MOJEIH
peLIeHMs CII0KHBIX 331a4 pa3Hble MOJIENIM TEKCTa 3a/1a4H;

® 3HATh U NPUMEHATH TPU Crocoba MOMCKa pemieHus 3aaad (0T TpeOOBaHHUS K YCIOBUIO M OT
yCIIOBHA K TpeOOBaHUIO, KOMOMHHUPOBAHHBIN);

®  MOJENUPOBATh PACCYKICHHS MIPU MOMCKE PEHICHHUS 33/1a4 C IOMOIIBIO Tpad-CXEMBI;

®  BBIJICJIATH 3TAIlbl PELICHUS 3a7a4 U COJEPKAHUE KaXKJI0T0 ITana;

e yMeThb BBIOMpPATh ONTUMANbHBIM METOJA pelIeHUs 3aJaud M OCO3HaBaTh BBIOOP METO.a,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOUTh Pa3Hble PEILIEHU 3a/1a41, €CIIH BO3MOXKHO;

®  aHAJIM3UPOBATH 3aTPYAHEHMS IIPU PELICHUU 3a]1aY;

e  BBLIIOJHATH pa3jMuHble NpeoOpa3oBaHUs NPEUIOKEHHOM 3aJauM, KOHCTPYUPOBAaTh HOBBIE
3a[a4d U3 JaHHOU, B TOM YHCIIe OOpaTHEIE;

®  UHTEPHPETHPOBATH BBIYMUCIUTENbHBIE pE3yJabTaThl B 3ajaye, HCCIEAOBaTh IOJYyYEHHOE
pelleHHe 3a1a4u;

® U3MEHATHh YCIIOBME 3ajady (KOJIMYECTBEHHbIE WJIM KaueCTBEHHbIE [aHHbIE), HCCIEeI0BaTh
U3MEHEHHOE ITPeoOpa30BaHHOE;

®  aHANU3UPOBATh BCEBO3MOXKHBIE CHUTYyallUM B3aMMHOI'O PpACIOJOXKEHUS JABYX OOBEKTOB H
U3MEHEHHE UX XapaKTEPUCTUK IPU COBMECTHOM JBMXKEHUH (CKOPOCTb, BPEMsl, PACCTOSHUE) MPH PELIEHUU
3aJa4 Ha [JBW)KEHUE JIBYX OOBEKTOB KakK B OJHOM, TaK M B IPOTHBOIOJOXHBIX HANpPaBICHUSX,
KOHCTPYMPOBaTh HOBBIE CUTYallMM HA OCHOBE U3MEHEHHUS YCIOBUH 3a7auu IIPU JBUKCHHUHU I10 PEKE;

® HCCIENOBaTh BCEBO3MOJKHBIE CUTyallUM IIpM PEIIEHWM 3aJad Ha JBWXKEHUE 10 PEKe,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCUETA;

e  pewiatb pa3HOOOpPA3HBIE 3aJjaUU «HA YaCTU»;

e pemarb U OOOCHOBBIBATH CBOE peEIlIeHHE 33a7ay (BBLACIATH MATEeMAaTHYECKYK0 OCHOBY) Ha
HaXO0’KJICHUE YaCTH YKCIIa ¥ YHCJIA [0 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBICIIA IpO0OH;

e  OOBICHATH MJCHTUYHOCTD 3324 PA3HBIX TUIIOB, CBSA3bIBAIOIIUX TPU BEIMUYUHBI (Ha paboTy, Ha
MOKYTIKH, Ha JBUXXEHHE), BBIACISTh OTHU BEIMUMHBI U OTHOLICHHMS] MEXIYy HUMH, NPUMEHATh HUX IpU
peILIeHNH 3a]1a4, KOHCTPYHUPOBaTh COOCTBEHHbBIE 3a/]a4 YKA3aHHBIX TUIIOB;

e BIAJCTh OCHOBHBIMM METOJIAMH pELICHHs 3aJad Ha CMECH, CIUIaBbl, KOHIICHTpAlUH,
MCIIOJIb30BaTh MX B HOBBIX CUTYAIIUX [0 OTHOIIEHHUIO K U3YUYEHHBIM B IIpoliecce 00yueHus;

e  pemiaTth 33Ja4d Ha MPOLEHTHI, B TOM YHUCIIE, CIIOKHBIE MTPOLEHTHI C 000CHOBAHUEM, UCTIOb3YS
pasHbIE CIIOCOOBL;

e  pemaTh JOTMYECKHE 33J]aud pa3HbIMU CIIOCOOaMHM, B TOM YHCIE, C ABYMs OJIOKaMHU U C TpeMms
0JI0KaMM JaHHBIX C TOMOIIBIO TaOJIHIL;

e pemarh 3aJa4d MO0 KOMOWHATOPUKE W TEOPHUH BEPOSTHOCTEH Ha OCHOBE HCIOJIb30BAaHUS
U3YYEHHBIX METOZOB U 0OOCHOBBIBATH PEIICHUE;

®  pemiaTh HECJIOXKHbIE 337a4l IO MaTEMaTHYECKON CTaTUCTHUKE;

® OBJQJETh OCHOBHBIMM METOJAMU pEILICHUs CIOKETHBIX 3aj1ad:  apudMeTHYecKui,
anreOpanyeckuii, nepedop BapUaHTOB, F€OMETPUYECKHH, rpaduyecKuil, MPUMEHATh UX B HOBBIX IIO
CPaBHEHMIO C U3YUYEHHBIMH CUTYaIHIX.

B noBceHeBHOI KM3HM M NIPU U3Y4YEHHH JPYTHX NPEAMETOB:
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®  KOHCTPYMPOBATb HOBBIC [UI JAHHOW 3aJaud 3aJa4yHble CHUTyallUd C YYE€TOM PpPEAIbHBIX
XapaKTEpUCTHUK, B YACTHOCTH, IIPH PELICHUH 3a/1a4 HAa KOHLEHTPALUU, YYUTHIBATH IUIOTHOCTh BEILECTBA;
pelmaTte M KOHCTPYMpPOBaThb 3aJa4d Ha OCHOBE DPACCMOTPEHHs PEAIBbHBIX CUTyallUd, B KOTOPBIX HE
TpeOyeTcsl TOUHBIN BBIYMCIUTEIbHBIN Pe3yJbTar;

e  pemarh 3aJa4d Ha JABM)KCHHUE 110 PEKE, paCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA,

®  KOHCTPYUPOBATh 33JJaUHbIE CUTYallUH, IPUOJIMKEHHbIE K PEaIbHON JEMCTBUTEIbHOCTH.
Hcropust MaTeMaTHKHU

e IloHumaTe MareMaTUKy Kak CTPOr0 OPraHM30BAHHYIO CUCTEMY HAY4YHBIX 3HAHUM, B YACTHOCTH
BIAJACTh NPEACTABICHUAMH 00 aKCHOMAaTHYECKOM TIIOCTPOCHHWH T€OMETPUU U  TMEPBUYHBIMHU
IIPEICTABJIICHUSMU O HEEBKIIMOBBIX T€OMETPHUSAX;

® paccMarpuBaTb MAaTEMaTUKy B KOHTEKCTE€ HCTOPUM PAa3BUTHA LMBWIM3ALUA U HCTOPUHU
pa3BUTHUA HayKH, IOHUMATh POJIb MaTEMAaTHUKH B pasBuTHH Poccun.
Meroabsl MaTeMaTHKH

e Braners 3HaHUSMHM O PA3JIUYHBIX METOJaX OOOCHOBAHUS M ONPOBEPKEHHS] MaTeMaTHUECKUX
YTBEPKJICHUM M CAMOCTOSTEIBHO IPUMEHATD HX;

e  BJAJCTh HABBIKAMU aHAJIM3a yCIOBHS 3a7a4d U ONPEACICHUS NOAXOJAIIMX )i PEIICHUS 3a1a4
M3YyYEHHBIX METOOB WIIM NX KOMOMHALINH,

®  XapaKTepU30BaTh IIPOM3BEIEHUS UCKYCCTBA C YYETOM MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B
IIPUPOJIE, UCTIOIB30BAaTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B CAMOCTOATEILHOM TBOPUYECTBE.

Conep:xanue Kypca ajareopsl 7 — 9 kjiaccon
Yucaa
PauuonanbHbIe YncIa
MHo)xecTBO  palMOHalIbHBIX uHcel. CpaBHEHHME palMOHAIbHBIX uuncen. JleWctBusa ¢
paLMOHATIBHBIMU YUcIaMu. [Ipedcmagnenue payuoHanbHo20 Yucia 0ecimuiHol 0poobsio.
HppanuonajabHble Yyucia
IlonsaTe wppanmoHanpHOro 4uciaa. Pacrno3HaBaHuMe WppalMOHANbHBIX —uHceld. [Ipumepsr

JIOKa3aTeabcTB B anreOpe. MppalmoHaTbHOCTh YHUCIa \/E [Mpumenenne B reomerpun. CpasHenue
uppayuoranbHulx yucen. MHoscecmeo 0eticmeumenbHbiX Yiuce.

ToxknecTBeHHbIE IPe0OpPa30BaHUA

YuciioBble 1 OyKBEHHbIE BbIPAKEHUS

Belpaxxenue ¢ rmnepeMeHHOW. 3HaueHHWe BbIpakeHHs. [loacTaHOBKAa BBIPAXKEHHM BMECTO
HIepeMEHHBIX.

Leibie BbIpaKeHus

CrerneHb ¢ HATypaJIbHBIM TTOKa3aTeIeM U ee CBOMCTBA. [IpeoOpa3oBaHms BRIpaKEHH, COACPIKAIINX
CTEINCHHU C HAaTYypaJIbHBIM ITOKA3aTelIeM.

OnHouneH, MHOTOWIEH. JIeHcTBUS C OJHOWIEHAMH W MHOTOWIEHaMHU (CJIOKEHHE, BBIYMTAHHE,
yMHOXeHHe). DOpMyJIbl COKPAIICHHOTO YMHOXEHHUS: Pa3HOCTh KBAJPAaTOB, KBAJpaT CyMMbI U Pa3HOCTH.
PaznokeHre MHOTOYJICHA HAa MHOXKHTENH: BBIHECEHHE OOIIEro MHOXKHUTENS 3a CKOOKH, ZpynnupoeKa,
npumenenue opmysl COKpaujeHHo2o0 yMHodceHus. Keaopamuulii mpexunen, pasiodceHue K8aAOPAMHO20
MpexuieHa Ha MHONCUMETU.

JIpooHO-panuoHaIbHbIE BHIPAKEHHUS

Crenenp ¢ nenbiM mnokazateneMm. [IpeoOpa3zoBaHue IpOoOHO-TMHEWHBIX BBIPAKEHHM: CIOXEHHUE,
YMHOXEHHE, JAeNeHue. Aneedpauveckas Opodwb. [lonycmumvle 3HAYEHUsT NEePEeMEHHbIX 8 OpOOHO-
payuonanvusix evipascenusx. Cokpawenue aneeopaudeckux opooeil. Ilpusedenue ancebpauveckux opoobetl
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K obwemy 3namenamento. /elicmsus ¢ aneebpauyeckumu OpooOaMu. Cl04CeHUe, 8blyUumanue, YMHON’CEHUe,
oenenue, 6036e0eHUe 6 CIEeNeHb.

IIpeobpazosanue 8vipasiceHull, cO0epHCAUUX 3HAK MOOYVIIA.

KBaagpaTHble kopHu

Apudmernueckuii KkBagpaTHbIN KopeHb. [IpeoOpazoBaHue BbIpaXKEHUH, COAEPIKAIIMX KBaJIpaTHBIC
KOPHM: YMHOXCHHE, JeJICHUE, BHIHECEHUE MHOXUTENS U3-TI0J 3HaKa KOPHSI, 8HeceHue MHONcUumess noo
3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX paBEHCTB. PaBEHCTBO C MEpEMEHHOM.

YpaBHeHus

[lonsTe ypaBHeHMsI M KOpHsS YypaBHEHMs. [Ipedcmasnenue o pasHOCUNIbLHOCMU VPAGHEHUU.
Obnacmu onpedenenus ypasHenus: (001acmsb OONYCMUMBIX 3HAYEHUL NepeMEeHHOU).

JInHeliHOe ypaBHeHHE U €r0 KOPHHU

Pewmenve nuHelHbIX ypaBHEHUU. Jlunetinoe ypaeuenue c napamempom. Konuuecmeo ropmeu
JIUHEUH020 ypasHenus. PeuieHue TUHelHbIX YPasHeHUll ¢ NApamempom.

KBanpaTrHoe ypaBHeHHe U er0 KOPHH

KBagparusie ypaBHenus. Hemonubie kBaapaTHble ypaBHEHHS. JIMCKPUMHUHAHT KBaJIpaTHOTO
ypaBHeHus. PopMyiia KOpHEN KBagpaTHOTO ypaBHeHUs. 1eopema Buema. Teopema, obpamnas meopeme
Buema. PemeHne KBaJpaTHBIX ypaBHEHHWH: HCIOJNB30BaHUE (QOPMYINBI Ui HAXOXKICHHS KOpPHEH,
epaghuyeckuli. MemooO pewleHus, pa3iodHceHue HaA MHONMCUMeNU, noooop KOpHell € UCHOIb308AHUEM
meopembl Buema. Konuuecmeo kopuetl K8a0pamHo20 ypasHeHUus 8 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
buxseadpammuvie ypasuenus. Ypasuenus, ceooumvie K TUHEUHbIM U KgaopamuuiM. Keadpammuvie ypasHenus
¢ napamempom.

JApo0HO-panMoHaIbHbIC YPABHEHUS

Pemenne mnpoctedmmx —ApoOHO-IMHEHHBIX  ypaBHEHUH. Pewenue OpoOHO-payuoHanIbHbIX
VPABHEeHUlI.

Memoowl pewenusi ypasHeHuii: Memoovl PABHOCUNILHLIX NPeoOpazoeanuii, Memoo 3aMeHbl
nepemenHou, epaguueckuii memod. Hcnonvzosanue ce0ticme hynKyuil npu peueHuy ypasHeHul.

Tpocmeiiuue uppayuonanvuvie ypasnenus suda |/ f (x) =a, \/f (x) = \/g (x).

Ypasnenus suoa X" =a. Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHUEe ¢ AByMs MEepeMEeHHBbIMU. JIMHEMHOE ypaBHEHHE C ABYMsl MEpEeMEHHBbIMU. [Ipsamasn kax
epaghuueckasn unmepnpemayusi IUHEeUH020 YPAGHeHUs ¢ 08YMS NepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHU. PerieHue cuctemMbl ypaBHEHUM.

Mertoapl peleHrs CUCTEM JIMHEWHBIX YpaBHEHUU C JIBYMS MEPEMEHHBIMU: epagpuyeckull memoo,
Memoo Clod#CceHUsl, METO/T TTOICTAaHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepagencrBa

Uucnossle HepaBeHCTBa. CBOMCTBA YMCIOBBIX HepaBeHCTB. [[poBepka cripaBeaMBOCTH HEPABEHCTB
MIPU 33JJaHHBIX 3HAYCHUSIX MEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crtporue u HecTporue HepaBeHCTBA. Obnacmv onpedenenus
HepaseHcmea (06aacmes 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue muHEeMHBIX HEPABEHCTB.

17



Keaopamnoe nepasencmeo u e2o pewenusi. Pewenue xeaopamHuvlx HepaseHcma: UCNONIb308AHUE
ceolicmg u epaguxa KeaopamuuHou @QyHKyuu, Memoo UHMep8anos. 3anuch peulenus KeaopamHo2o
Hepagencmaa.

Pewenue yenvix u OpobHO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHINEPBAILO8.

CucreMbl HepaBEHCTB

CucreMbl HEpaBEHCTB C OJIHOW MEepeMeHHOM. Pellienne cucteM HEepaBeHCTB C OJTHOM MEPEeMEHHOM:
JUHEHHBIX, Kgaopamuuix. VI300paskeHue peleHus CUCTEeMbl HEPABEHCTB HAa YHUCIIOBOM MNpAMOM. 3amuch
pelleHus] CUCTEMbl HEPaBEHCTB.

DOYyHKIUH

IHousitue pyHKUMHU

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. DOpMUpOBaHME MPEACTABICHUN O METAlPEIMETHOM
HNOHATUHN «KoopAWHATH. CrocoObl 3amaHus (QYHKIMA: aHATUTUYCCKHH, TpadUuecKuid, TaOIMIHBIN.
I'padux ¢pynkuuu. [Ipumeps! QpyHKIUH, MOTydaeMbIX B MPOLIECCE MCCIEAOBAHUS PAa3IMYHBIX PEaTbHBIX
MPOLIECCOB M pelIeHUs 3a/ad. 3HaueHue QyHkiuu B Touke. CBoiicTBa GyHKIMIT: 001IacTh ONMpenesieHus,
MHOKECTBO 3HAUEHUH, HYIU, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, UY€MHOCHb/HeYemHOCMb, TPOMEXKYTKU
BO3pacTaHus M YyObIBaHUs, HamOoJblllee W HauMeHbllee 3HaueHus. lccrnegoBanue (yHKuMU MO ee
rpaduxky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JInneiiHas QpyHKIUsA

CpoiictBa u rpaduk nuHEHHON (yHKIMH. YrnoBod koddduuumeHnt npsmoii. Pacmonoxenue
rpaduka JMHEHHONM (YHKIMH B 3aBUCUMOCTH OT €€ YIJIOoBOro Ko3dduuueHTa m cBOOOIHOrO dieHa.
Haxooicoenue koagguyuenmos nunetinol Qyukyuu no 3a0aHHbIM YCI08UAM: NPOXOA*COEeHUe NPAMOU Yepe3
08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOANCOEHUE NPAMOLU Yepe3 OaHHYI0 MOYKY U NApPAIeNbHOU
OAaHHOU NPAMOLL.

KBaaparnunas pyHkuus

CgoiictBa u rpaduk kBaapatuyHo GyHkuuu (napadona). Ilocmpoenue epaguka xeaopamuyHou
@dynkyuu no mouxkam. HaxoxaeHue Hylel KBaApaTUYHOW GYHKIMH, MHOMCECMBA 3HAYEHU,
NPOMEIHCYMKO8 3HAKONOCMOAHCIEA, NPOMENCYMKOE MOHOMOHHOCTU.

OOpaTHasi NPONOPUUOHATBHOCTH

k
CrolicTBa QyHKIMH y = K y== ['unepbomna.
X

I'pagpurku gynkuuii. Ilpeobpaszosanue ecpaghuxa gynxkyuu y = f (x) 0na nocmpoenus epaguxos

pynryuii 6uda y =af (kx+b)+c-

I'pagpuru ynryuii Y=3+L’ y =~x,y=3x, y=|x.

X+b

ITocenoBaTeIbHOCTH M POrpPecCH

UYucnoBasi 1OCIeNOBaTeIbHOCTh. [IpUMEphl YHCIOBBIX IOCIENOBATEIbHOCTEH. bBeckoHeuHbIe
MOCJIEIOBATEIEHOCTA. ApH(MeTHdYecKass TpOTpecchsi W ee CBOMCTBAa. [ eoMeTpuyeckas mporpeccus.
Dopmyna obwezo unena u cymmol N NEPELIX YNEHOE APUPDMEMUYECKOU U 2e0MEeMmPUiecKoli npocpecculi.
Cxoosuyasca 2eomempudeckas npocpeccusl.

Pelenue TekCcTOBLIX 33124

3agaym Ha Bce apupMeTHYECKHE AeliCTBUS

Pemenne TekcToBBIX 3amau apudpMmeTHdeckuM crocoOoM. lMcmonbp3oBaHue TaONUI, CXEM,
YyepTekell, Pyrux CpeacTB MPeCTaBICHHS JaHHBIX IPU PEIICHUH 3a/1a4H.
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3ajauu HA ABUKeHHUE, Pad0OTy M MOKYIKH

AHanmu3 BO3MOXKHBIX CHTyallMd B3aMMHOTO pAacIOJIOKEHUS OOBEKTOB NpU UX JIBUKCHUH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT MPU COBMECTHOM padoTe.

3agauyu Ha YACTH, T0JIH, TPOLEHTHI

Pemienue 3a1ay Ha HAXOXKJICHHUE YaCTH YHCIIAa M YUCIIA 110 €ro YacTH. Pemenne 3a1aq Ha MPOLEHTHI
u ponu. [Ipumenenue nponopiuii npu penieHuy 3a1ad.

Jlornyeckmue 3agauu

Pemenue noruveckux 3agau. PeuieHue 102uteckux 3a0a4 ¢ noMowbo epagos, mabauy.

OcHoBHbIE MeTOAbI pelieHHs] TeKCTOBBIX 3a/1a4: apupMeTH4ecKuii, anredpandeckuii, nepedop
BapuaHTOB. [lepsuunvie npedcmagieHuss o Opyeux memooax peuleHus 3a0au (ceomempuueckue u
epaguueckue memoosi).

CTaTHCTHKA U TeOpHUs BepPOSITHOCTEH

Crarucruka

Tabnuunoe u rpaduyecKkoe MpeACTaBICHUE [AHHBIX, CTOJOYATHIE U KPYroBbIE AMATPAMMBI,
rpaduky, NpUMEHEHHE auarpaMM MU TpaduKOB I OMHCAHMUS 3aBUCUMOCTEH peaJbHBIX BEIMYUH,
u3BledeHre nHpopManuu U3 Tadnuil, guarpamm U rpadukoB. OnucarenbHble CTATUCTHYECKUE MTOKA3aTeH
YHCIIOBBIX HAOOPOB: cpeqHee apudmMeTndeckoe, mMeduara, Haubomblllee U HauMeHblIlee 3HaueHus. Mepbl
paccenBaHus: pa3Max, OUCNEPCUsl U CIMAHOAPMHOe OMKIOHEHUE.

CrnyvaiiHass ~ M3MEHUMBOCTh.  VI3MEHUMBOCTH TpuM  H3MepeHMsX. Pewarowue  npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BETULUHAX.

CayuaiiHble cOObITHUS

CrnyuaiiHbie OTIBITHI (DKCIIEPUMEHTHI), SJIEMEHTapHbIE CllydaliHble cOOBITUS (Hcx0abl). BepostHOCTH
AIeMEHTapHBIX COOBITUN. COOBITHS B CIIYYaHBIX SKCIIEPUMEHTAX U OJIarONPUSTCTBYIONINE dJIEMEHTapHbBIE
coObITHs. BeposiTHOCTH ciydallHbIX COOBITHIA. OMBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Knaccuueckue BepOSITHOCTHBIE OMBITHI C MCIIOJNIB30BAHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuii ¢
nomowpio ouazpamm Jilnepa. IIpomueononodcHvle cobvimus, 0OveOuHeHue U nepecedenue coObLIMUL.
Ipasuno cnoocenusn eepoamunocmeti. Cuyyaiinsiti 6blo0op. Ilpedocmasnenue sxcnepumenma 6 suoe oepesa.
Hezasucumvie cobvimus. Ymuoowcenue eeposmuocmei Hesagucumvlx coovimuti. Ilocnedosamenviule
Hezasucumvle ucnvimanus. IIpencrapnenne o HE3aBUCHUMBIX COOBITUSX B )KU3HU.

Dnemenmovlt KoOmoOUnamopuxu

Ilpasuno ymnooicenus, nepecmanosku, gaxkmopuan uucna. CouemaHus U HUCIO COYEMAHUIL.
@Dopmyna uucna covemanui. Tpeyeonvnuk Ilackans. Onvimvl ¢ OONLUWUM YUCTOM PABHOBO3MONCHBIX
9/leMeHmapHelx cobvimutl. Buluucnenue eeposmuocmeri 8 Onvlmax ¢ NpuUMeHeHuem KOMOUHAMOPHbIX
Gopmyn. Hcnvimanus bBepuynnu. Ycenex u meyoaua. Bepoamnocmu cobvimuui 6 cepuu ucnvlmaHuil
bepnynnu.

Cnyuaiinvle eenuqunl

3nakomcmeo co CAy4auHbiMUu GeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CHYYauHbIX
eenuuuH. Pacnpedenenue seposmuocmeti. Mamemamuueckoe oxcuoanue. Ceolicmea mamemamuyeckKo2o
odrcuoanus. Ilonamue o 3axone bonvuux yucen. Mzmepenue seposmuocmei. llpumenenue 3axona 6onbuiux
yucen 8 COYUONO2UU, CMPAXOBAHUU, 6 30pPABOOXPAHEHUU, obecneyeHuu 0e30NacHOCmu HaceleHus 6
Upe3BbIYAUHBIX CUMY AYUSX.

HUcropus MaTeMaTHKHU

Bosnuxnogenue mamemamuxu kax Hayxku, smanul ee pazsumus. OcHogubie pazoenvl MamemMamuKi.
Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazgumue HayKu.

beckoneunocmv muoocecmea npocmoix uucen. Yucna u onumsl ompesxos. Payuonanvhvle uucaa.
Ilompebrnocmos 6 uppayuonanvusix yucnax. Lllxkona Iugacopa
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3apoorcoenue aneebpvl 6 Heopax apugpmemuru. An-Xopesmu. Poscoenue dOykeennou cumeonuxu. I1.
©Qepma, @. Buem, P. Jlexapm. Hcmopus eonpoca o HaxodcOeHuu @opmyn KOpHel aneedpauyecKux
ypasHenuti cmeneneti, bonvuux yemoipex. H. Tapmanws, [owc. Kapoano, HX. Abens, 3. [anya.

Ilosgnenue memooa KOOpOuHam, NO3601A10UWE20 NEPEBOOUMb ceoMempuyecKue 00beKmsl Ha A3bIK
aneeopwvi. Ilosenenue epagurxos ¢ynxyuu. P. Jexapm, I1. @epma. I[lpumepwvi paziuunvix cucmem
KOOpOUHam.

3aoaua Jleonapoo Iluzanckozco (@ubonauuu) o Kpoauxax, uucia Dubdbonavuu. 3adaua o
waxmamuoui oocke. Cxo0umMocmos 2e0Mempuieckotl npozpeccuu.

Hcmoxu meopuu eeposmuocmeti: cmpaxosoe oeno, azapmuvie uepvl. I1. @epma, b.Ilackans, A.
bepuynnu, A.H.Koamozopos.

Ponb poccutickux yuenvix 6 pazsumuu mamemamuxu. JI. Dunep. H.U. Jlobauesckuii, 11.J1. Hebviues,
C. Kosanesckas, A.H. Koaimozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp |, wkona mamemamuyeckux u HABULAYKUX HAVK,
paszsumue poccutickoeo gnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviuu.

TemaTuueckoe IVIAHUPOBAHHUE

No KomngectBo
Tema KoHTtposbHbIE TOUKH
n/n 4acoB

7 kaacc 140 gacos

1 | Ipo6u 1 npoueHTHI 16 yacoB KonTtponpHast pabota mo
CpaBHeHnue pobeit 1 yac Teme «/[pobu n mpoueHThI»
Beruucnienus ¢ paunoHaabHbBIMHU YUCIaMU 2 yaca
CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeIeM 1 gac
Brraucnienus co creneHsMu 1 gac
[lepexonx OT NPOLEHTOB K JAECATUYHOW Apodu U 1 yac
o0OpaTHO 3 yaca
Pemienue 3a1a4 Ha MPOLIEHTHI 2 yaca
CraTtucTH4ecKre XapaKTepUCTUKU 2 yaca
[IpuMeHeHHne CTaTUCTUYECKUX XapaKTePUCTUK 2 yaca

Pemenue 3amau mo teme «/lpobu M TPOLEHTH» U
KOHTpOJbHas paboTa

2 | lIpsimasi u oGpaTHasi NPONOPIUOHAIBHOCTH 10 wvacoB | KontposbHas paboTa 1o
3aBUCUMOCTHU ¥ (OPMYJIbL, BEIUMCICHHUS 110 opMyIaM 2 Jaca teme «IIpsimas u obpaTHas
[Ipsimast 1 oO6paTHas NPONOPLIUOHATIBHOCTH 2 yaca MIPOINOPLIMOHATIBEHOCTb)
[Iponopuun. Pemenne 3agad ¢ TOMOIIBIO PONOPLMMA 2 yaca
[IponopunoHnaibHOE I€TIEHHUE 2 yaca
Pemienue 3a1a4 mo TemMe ¥ KOHTpOJbHAs paboTa 2 yaca

3 | BBenenue B ajiredpy 11 gyacoB KonTposnbnas padbora no
BykBeHHas 3anmuch CBOMCTB JICMCTBHUI HaJ YUCIaMU 1 gac TeMe «BBeneHme B
[TpaBuna npeoOGpa3zoBanus OYKBEHHBIX BhIPAKECHUN 3 gaca anreopy»

[IpaBumna packpbITHsS CKOOOK 2 Jaca
[TpuBeneHne NOJOOHBIX ClIaraeéMbIX 3 yaca
Pemienue 3a1a4 mo TemMe ¥ KOHTPOJIbHAs paboTa 2 yaca
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YpaBHeHust 13 yacoB KonTtponsHas padora
Anrebpandeckuit cioco0 pemeHus 3aaa4d 2 Jaca «YpaBHECHUSD)

Kopnu ypaBHeHus 2 yaca

Pemenue ypaBHeHui 4 yaca

Pemienue 3a1a4d ¢ moMoIIbIO YpaBHEHHI 3 yaca

Pemienune ynpaxkHeHWid 1O TEeME€ U KOHTPOJbHAS 2 4aca

paborta

Koopaunarel u rpadpuxku 14 gyacos KonTposbHas padora no
MHokecTBa TOUEK Ha KOOPJAUHATHON IPSIMOM 2 Jaca teme «KoopauHarsl u
PaccrossHne Mmexny ToYkaMM Ha KOOPAMHATHOU 2 yaca rpaduKm»

psiMOi 2 yaca

MHoOkecTBa TOUEK Ha KOOPAMHATHOW INIOCKOCTH 2 yaca

I'paduku 2 Jaca

I'paduku 3aBucumocteit y = x2, y = x3, y = |x| 2 qaca

I'paduxu BOkpyr HaC 1 yac

KontponsHas pabdora

CBoiicTBa CTeNeHN ¢ HATYPAJIbHBIM NOKAa3aTeJIeM 12 yacoB KonTposnbHas padora no
[Ipou3BeneHne u 4aCTHOE CTENEHEN 3 yaca TeMe «CBOWCTBA CTEIIEHU C
CreneHp CTeNeHU, TPOU3BEICHUS U IPOOHU 3 yaca HaTypaJbHbIM

Pemennie koMOMHATOPHBIX 33734 2 Jaca MOKa3aTesIeM»
[lepecTanoBku 2 Jaca

Pemrenue ymnpaxkHeHuid 1o TeME€ W KOHTPOJIbHas 2 Jaca

paborta

MHoroujieHbl 20 yacoB | KontponbHas paboTa 1o
OpaHOWIEHBl U MHOTOYJIEHBI 2 yaca Teme «MHOrouJIeHbI»
CrnosxeHue ¥ BBIMUTAHUE MHOTOYJIEHOB 2 yaca

YMHOK€EHNE OJHOUWIEHAa HA MHOTOWIEH 3 yaca

YMHOK€EHNE MHOTOYIEHa HA MHOTOWIEH 3 yaca

@opMyIbl KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH 3 yaca

Pemenue 3a1a4 ¢ momMoIbpl0 ypaBHEHUN 3 yaca

Pemenne ynpaxkHeHHH 10 Te€ME€ W KOHTPOJIbHAs 3 yaca

paborta

Pa3noxxeHue MHOTO4JIeHOB HA MHOKHTEJIN 21 gac KonTpomnbnas padora no
BriHecenue o011ero MHOKHUTENS 32 CKOOKH 2 yaca Tteme «Pa3noxenne
Coxkpatenue apobeit 1 gac MHOTOYWIEHOB Ha
Crioco6 rpynmnupoBKU 3 yaca MHOKHUTEIN

dopmysa pa3HOCTH KBaJpaToB U €€ IPUMEHEHNE 3 yaca

®opmyra pa3HOCTH U CyMMbI KyOOB 2 Jaca

Paznokenne Ha  MHOXUTENIM C TIPUMEHEHUEM 3 gaca

HECKOJIbKUX CITOCOOOB 3 yaca

Pemrenne ypaBHeHMII  NOMOIIBIO pa3IOKEHHE Ha 3 gaca

MHOXKHUTEIHN

Pemienne ynpaxxHeHuid MO TeME€ U KOHTPOJbHAS

pabota

YacroTa 1 BEepOATHOCTH 9 yacoB KonTtpomnbHast pabora no
Crmy4aiinpie COOBITHS 3 gaca teme «YacroTa u
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YacToTa ciny4aifHOTO cOOBITHS 2 yaca BEPOATHOCTb»
BeposiTHOCTB ciy4aifHOTO COOBITHS 3 yaca
KonrponsHas pabora 1 gac

10 | MToroBoe MoBTOpEHUE 10 yacos Hrorosast KOHTpOIbHAS

paborta
8 kiace

1 | Anredpanyeckue aApoou 27 yacoB KounTponbnas pabora no
Yro Takoe anredpandeckas 1poOb 2 yaca TeMe «Ajnredpanyeckue
OCHOBHOE CBOMCTBO ApOOH 5 gacoB TPOOH»
CrnosxeHue ¥ BBIYUTaHUE alredpandeckux apooeit 4 gaca KounTposnbnas pabora no
YMHOKEHUE U IeJICHHE anre0pandecKux apooeit 5 4acoB TeMe «CTerneHb C 1ebIM
CrerneHs ¢ 1eJbIM [T0Ka3aTeaeM 2 yaca HIOKa3aTeJIeM»
CBolicTBa CTENEHHU C LEJIBIM IOKa3aTeIeM 4 yaca
Pemenue ypaBHenuii u 3agau 3 yaca
Pemienne ympaxkHeHMH 1O TeMe€ W KOHTPOJIbHas 2 Jaca
pabora

2 | KBagpaTrHble KOPpHH 22 yaca KonTponbnas pabora no
3ajaya 0 HAX0XKIEHUHU CTOPOHBI KBaJipaTa 2 Jaca TeMe «KBazpaTHble KOpHUY
WppanuoHanpHble yucia 2 yaca
Teopema [Iudaropa 2 yaca
KBanpatHblii KOpeHb — anredpanyeckuil oaxo 2 yaca
I'paduk Gpynkmmun y =\ X ¥ ee CBOiCTBa 3 yaca
CBoiicTBa KBaIpaTHBIX KOpHEH 3 yaca
[Tpeobpa3zoBanue BBIPAYKEHUH, coJIeprKalInX 4 gaca
KBaJIpaTHbIE KOPHU 2 yaca
Ky6uueckuii kopeHb 2 yaca
Pemienne ynpaxkHeHuWid NO TeME W KOHTPOJIbHAs
pabora

3 | KBaapaTHble ypaBHeHHSs 24 yaca KonTtponbHas pabora no
Kakue ypaBHEeHMS Ha3bIBAIOT KBAIPATHBIMHU 2 yaca teMe «KBanpaTHbie
®opmysa KOpHEH KBapaTHOTO YpaBHEHUS 3 yaca YpaBHEHUSD)
Bropas ¢hopmyna KopHE# KBaIpaTHOTO YpaBHEHHS 3 gaca 3adeT no uroram 1
Penrenue 3anau 2 yaca MOJYT O
Hemnonnsle kBaapaTHBIE YpaBHEHUS 4 gaca
Teopema Buera 3 gaca
Pa3noxxeHne kBaipaTHOrO TPEXWIEHA HA MHOXKHUTEIN 4 gaca
Pemenune ynpaxHeHHH IO TeME U KOHTpPOJIbHAs 3 yaca
pabora

4 | CucremMbl ypaBHeHU 24 yaca KonTposnbnas padora no
JIvuHeitHoe ypaBHEHHE C JBYMsI NMEPEMEHHBIMU M €r0 4 qaca teme «KBanparHbie
rpaduk 4 yaca yYpaBHEHUS»
VYpaBHeHue npsMou Buna y =xx +/ 3 gaca
Pemenue cucreM ypaBHEHUN CITIOCOOOM CIIOKEHUS 4 gaca
Pemenue cucreM ypaBHEHUH CIOCOOOM MOJCTAHOBKH 4 gaca
Pewrenue 3a1a4 ¢ TOMOILIBIO CUCTEM YPAaBHEHUI 3 yaca
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3ajaun Ha KOOPAUHATHON MJIOCKOCTH
Pemienne ynpaxkHeHuid 1O TeME€ M KOHTPOJIbHAs
pabora

2 yaca

DyHKIUN 19 yacon KounTposnbnas pabora no
Urenue rpadhukoB 3 gaca Teme «DyHKIUN
Yro Takoe QyHKIHS 2 yaca
I'paduk dyskmm 2 Jaca
CgoiicTBa (yHKINU 3 yaca
Jlunetinas GyHKIUSA 4 yaca
K

y=L
Oyukmust X U ee rpaduk 3 yaca
Pemienne ynpaxkHeHuidi MO TeME€ M KOHTPOJIbHAs 2 yaca
paborta
BeposiTHOCTB M CTATHCTHKA 11 yacos KonTponbnas pabota no
CratucTuieckue XapakTepuCTHKU 3 yaca Teme «BeposiITHOCTh U
BeposaTHOCTh paBHOBO3MOKHBIX COOBITUIN 3 yaca CTaTHCTUKA»
['eomeTpryeckue BEpOSTHOCTU 3 yaca
Pemienne ynpaxkHeHuid 1m0 TeME M KOHTPOJIbHAs 2 yaca
paborta
HUTorosoe noBropeHue U KOHTPOJIb 5 4yacoB NroroBast KOHTpoOJIbHAS

paborta
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9 kJacc

HepaBencrBa 254acoB | KontponbHas pabota
JelicTBUTENbHBIE YKCIIA 2 Jaca 1o TeMe
JleficTBUTENbHBIE YHACIIA HA KOOPAUHATHOMN IPSIMOU 2 yaca «HepasencrtBa»
OOGm1me cBOICTBA HEPABEHCTB 3 yaca

Pewienne nuHENHBIX HEPABEHCTB 6 yacoB

Pemenne cucreM TMHENHBIX HEPABEHCTB 5 yacoB

Jloka3aTenbCcTBO HEPABEHCTB 3 yaca

YTo 03HAYAIOT CI0BA «C TOYHOCTHIO JI0...» 2 yaca

KoHnTtposbHas pabota 1 yac

KBaaparuunas gyHkums 26 yacoB | KontposbHas pabota
Kakyro ¢pyHKIIMIO Ha3bIBAIOT KBAJPATHIHON 4 yaca 10 TEME

['padux GyHkImm y = ax? 2 yaca «KBanpartnynas
Cneur rpaduka GyHKIIUN Y = ax? BIOJIb OCEH KOOPIUHAT 4 gaca G YHKITIS

I'padux Gynkum y = ax*+Bx+c. 7 yacoB

I'paduk 1poOHO-THHEWHON QYHKIIHH 1 yac

['paduiku ypaBHEHUH, COAEPKAIIUX MOTYIIH 1 yac

KBagpaTHbie HepaBeHCTBA 6 4acoB

KonTponbnas padota 1 yac

YpaBHeHHUs U CHCTeMbI YPABHEHUI 34 yaca KonTposabnas padora
PannonanbHble BoIpaskeHUs 5 yacoB 10 TeMe

[enbie ypaBHEHUS 4 gaca «PannoHnanbHbIE
JpoOHble ypaBHEHUs 4 gaca BBIPAKEHHUS.
Pewenue 3aiau ¢ moOMOLIbIO YPaBHEHUM 4 gaca YpaBHEHHUS C OTHOU
Cucrembl ypaBHEHUH € ABYMS IEPEMEHHBIMU 7 yacoB NIEPEMEHHOIN»
Pemenne 3a1a4 ¢ MOMOLIBIO CUCTEM YPAaBHEHHUN 3 yaca KonTponbHas pabota
['padpuueckoe uccnegoBanme ypaBHEHH 5 yacoB o Teme «CHUCTEMBI
KonTponbnas padota 2 yaca YpaBHEHUI»
Apupmernyeckasi 1 reoMeTprUecKasi NPOrpeccuu 24 yaca | KontposbHas paboTa
YucnoBble IOCIEN0BATENBHOCTH 3 yaca 10 TeEME
Apudmernueckast mporpeccus 4 gaca «Apudpmerndeckas u
CyMMa 11 IepBBIX YWICHOB apH(PMETHUECKOI POrpeccHu 4 yaca reoMeTpHuuecKas
['eomeTpuyeckas nmporpeccust 5 yacoB IIPOrPECCUM»

CyMmMa 1 IepBBIX WIEHOB NF€OMETPUUECKON IPOrPECCUH 4 yaca

[TpocThie U CIIOKHBIE TPOLIEHTHI 3 yaca

KonTponbhas pabota 1 yac

CTaTHCTHKA H BepOSITHOCTH 13 yacos

Bri6opounblie rccneaoBaHus 3 gaca

WHuTtepBanbHbIi paa. [ ucrorpamma 3 yaca

XapakTepucTuku pazdopoca 3 yaca

Craructuyeckoe UCCIe0BaHNE U IIPOTHO3 3 yaca

KonTponbnas pabota 1 yac

HTorosoe noBTopeHre U KOHTPOJIb 18 yacoB | lToroBas KOHTpOJIbHAS

pabota
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