


IInanupyembie pe3yJabTaThI H3yYeHUS Y4eOHOT0 MpeaAMeTa

IIpoecpamma nossonsem 0obueamscs ciedyrouux pe3yibmamos:

JUYHOCMHbLE:

1) c(OpPMUPOBAHHOCTH OTBETCTBEHHOTI'O OTHOLIEHHS K YY€HUIO, TOTOBHOCTh U CHOCOOHOCTH
00yJaromuxcs K CaMOPa3BUTHIO U caMOOOPa30BAHUIO HA OCHOBE MOTHBAIMH K O0YYSHHIO U T10-
3HAHUIO, BBIOOPY JanbHeiero oOpa3oBaHusi Ha 0a3e OPUEHTHUPOBKH B Mupe mnpodeccuit u
npoeCCUOHATIBHBIX MPEANOYTEHUI, OCO3HAHHOMY TOCTPOCHHUIO HWHAMBUIYAIbHOH 00pa3o-
BaTEIbHON TPAEKTOPHUH C YYETOM YCTONYMBBIX MO3HABATEILHBIX HHTEPECOB;

2) c(OPMHPOBAHHOCTH LIETOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKU;
3) c(OPMHPOBAHHOCTH KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOILIICHUU U COTPYAHUYECTBE

CO CBEPCTHUKaMH, CTaplIMMM M MJAJUIMMH, B 00pa3oBaTENbHOM, OOLIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIE0BATENBCKOM, TBOPUECKOHN U APYTUX BUAAX JIEATEIBLHOCTH;

4) YMEHHUE SICHO, TOYHO, IPAaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M NMHCbMEHHOW peuw,
IIOHUMAaTh CMBICJI ITIOCTaBJICHHOM 3a/1a4y, BHICTPAWBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI;

5) MPEJCTaBICHHE O MATEMaTHIECKON HayKe Kak chepe YeTOBEUECKON AeITEIHbHOCTH, 00
JTanax ee pa3BUTHsI, O €€ 3HAYMMOCTHU JJI Pa3BUTHUS LUBUIN3ALIUY;
6) KPUTUYHOCTh  MBINUICHHS, YMEHHE  paclo3HaBaTh  JIOTUYECKHM  HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTINYATh TUTIOTE3Y OT (PaKTa;
7) KpEaTUBHOCTb MBIIIJICHUSI, NHULIMATHUBA, HAXO{YMBOCTh, AKTUBHOCTb TP PELICHUN
anredpanvecKux 3ajay;
8) YMEHHE KOHTPOJIMPOBATh MpOLECC U  pe3ynbrar yd4eOHOM  MaTeMaTuyecKou
NeSITeNIbHOCTH;
9) CIIOCOOHOCTH K SMOIMOHAIHLHOMY BOCIIPHSITHIO MAaTEMAaTHUECKUX OOBEKTOB, 33134,
pEIlIeHUH, pacCy>KICHHIA.

Memanpeomemuuvle:
1) YMEHHE CaMOCTOSITENIbHO IJIaHUPOBATh aJbTEPHATUBHBIE MYTH JTOCTUXKEHUS LIETeH,

OCO3HaHHO BBIOMpaTh Haubosaee 3(P(PeKTUBHbIE CHOCOOBI pelIeHuss Y4eOHBIX MU
MO3HABATENNBHBIX 337134,

2) YMEHHUE OCYLIECTBIATh KOHTPOJIb 110 pe3yabTaTy U Mo crnocoly JeicTBus Ha
YPOBHE MTPOU3BOJIILHOTO BHUMAHHS U BHOCUTH HEOOXOIMMBIE KOPPEKTUBBL;

3) YMEHHE aJIeKBaTHO OLIEHUBATh MPABUIBHOCTb WIIM OIIMOOYHOCTh BBIITOJTHEHUS
yueOHOH 32124, ee 00BEKTUBHYIO TPYIHOCTB 1 COOCTBEHHBIE BOZMOKHOCTH €€ PEIICHHUS;

4) OCO3HAaHHOE BIAJICHUE JIOTMYECKUMM JCUCTBUSIMH  OINpPENEICHUs TOHATHH,
000011IeHNS, YCTAaHOBJICHUSI aHAJOTWH, KiIacCU(UKAIMM HAa OCHOBE CAMOCTOSITEIHLHOTO
BbIOOpa OCHOBAaHUI U KPUTEPHEB, YCTAHOBJIEHUS POJAOBUIOBBIX CBSI3€i;

5) YMEHHE YCTaHaBIMBATh MPUYNHHO-CIICICTBEHHBIE CBS3H; CTPOHUTD JIOTUIECKOE
paccyxJeHue, yMo3aKiItoueHre (MHIyKTUBHOE, e TyKTUBHOE U 110 aHAJIOTHH) U BBIBOJBI;

6) YMEHHUE CO3/1aBaTh, IPUMEHSITh U PE0OPa30BhIBATH 3HAKOBO- CHMBOJIHYECKHE
CpeACTBa, MOJEIH U CXEMBI JJIsl pelIeHus] y4eOHBIX U IO3HABATENIbHBIX 3a/1a4;

7) YMEHHUE OpPTaHU30BBIBATh YIE€OHOE COTPYAHHYECTBO 1 COBMECTHYIO JICATEIBHOCTD C
YYUTEJIEM M CBEPCTHUKAMH: OIPENeNATh IeNd, pacnpeneieHue (QyHKIMA U posei
YYaCTHUKOB, B3aWMOJCHCTBHE M OOIIME CIOCOOBI paboTHl; YMEHHE padoTaTh B TpYyIIIE:
HaXO/UTh o0IIee pereHne u pa3pemaTh KOHPIUKTH Ha OCHOBE COTIIACOBAHMSI TIO3UIIUH U
ydeTa MHTEpECOB; CIyIIaTh MapTHepa; (HOpMyIUpoBaTh, apryMEHTUPOBATh M OTCTaUBAThH
CBOE MHEHHUE;

8) c(OpMHPOBAHHOCTh y4eOHOW M OOIIENOJIb30BATENCKOM KOMIIETEHTHOCTH B
o0JacTl HCIOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHHUKAMOHHbIX TexHojoruit (MKT-
KOMIIETEHTHOCTH);

9) nmepBoHaYaIbHBIC PEICTABICHUS 00 UACAX U O METOJaX MATEMATHKH KaK 00 YHUBEPCATbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEICTBE MOACITUPOBAHMS SIBJICHUN U MIPOLIECCOB;

10) yMEHHE BUAETh MAaTEMaTHUECKYIO 3a/1auy B KOHTEKCTE IPOOJEMHON CUTyalluu B JPYTUX



JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

11) yMEHHE HaXOIHUThb B Pa3JIMYHBIX MCTOYHHMKAX HH(POPMAIMIO, HEOOXOJUMYIO Ul pEeIICHUsS
MaTeMaTHYeCKuX MpolieM, U NPEACTaBIATh €€ B MOHATHOH (opMme; NpUHUMATh pEIIeHHE B
YCJIOBUSAX HEMOJIHON M N30BITOYHON, TOYHOW U BEPOATHOCTHOW MH(POPMALINY;

12) yMeHHue IOHMMATh U UCIO0JIb30BATh MATEMaTHUECKUE CPEJICTBA HATJISAHOCTH (PUCYHKH,
YEepTEXH, CXEMBI U JIp.) AJI WUTIOCTPALMK, HHTEPIIPETALINN, apTyMEHTAIUY;

13) yMEHHE BBIABUIaTh FMIIOTE3bl IPU PELICHUU Y4€OHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTh
UX IPOBEPKY;

14) yMeHHue NPUMEHATh UHYKTUBHbIE U A€JyKTUBHBIE CIIOCOOBI PAacCyX/I€HU, BUIETh
pa3jIMyHbIC CTPATEruy peLeHUs 3a1a4;

15) IIOHMMAaHHE CYIIHOCTH QJITOPUTMHMYECKUX IMPEANUCAaHUN M yMEHUE JEeUCTBOBaTb B
COOTBETCTBUHU C MPEJIOKEHHBIM AJITOPUTMOM;

16) yMEHHE CaMOCTOSITEIbHO CTaBUTh LIEJIH, BEIOUPATh U CO3/1aBaTh aJITOPUTMBI JUISl pELLICHHS
y4eOHBIX MaTeMaTHYECKUX MPoOIIeMm;

17) yMEHHE IJJAHUPOBAaTh U OCYHIECTBIIATH JAESATEIBHOCTh, HAIIPABICHHYIO HA PELICHUE 3a]1a4
HCCIIEA0BATENBCKOTO XapaKTepa.

npeomemmbwle:
1) yMeHHE paldoTaTh C MaTeMAaTUYECKUM TEKCTOM (CTPYKTypUpOBaHUE, W3BJICUCHUE
HeoO0XoauMoi WH(pOpMAIMK), TOYHO H TPaMOTHO BBIPAXKaTh CBOM MBICIM B YCTHOH H
MHUCbMEHHOW pe4H, MPUMEHSA MAaTEMAaTUYECKYI0 TEPMUHOJOTHIO U CUMBOJMKY, UCIIOIb30BAThH
pa3NuYHbIE S3BIKM MAaTEMaTHKH (CIOBECHBIH, CUMBOJIMYECKUHN, TpaduuecKuii), 000CHOBBIBATH
CYXJCHHUSI, TPOBOJUTH KJIAaCCU(DUKALINIO, TOKA3bIBATh MATEMATUUECKHE YTBEPKICHHS;
2) BianeHHe 0a30BbIM IMOHATHIHBIM allapaToOM: MMETh IMPEJCTABICHHE O YHCIIC, BIIAJCHUC
CUMBOJIbHBIM SI3BIKOM areOpbl, 3HAHHE JJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 33aBHCHUMOCTEH,
(dbopMHpOBaHKE TPEICTABICHUNA O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B PEATbHOM MHpPE U O
pPa3IMYHBIX Ccroco0aXx MX H3y4yeHHUs, 00 OCOOEHHOCTAX BBIBOJOB M TMPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;
)| YMEHHE BBIMOJHATh airedpandeckue MpeoOpa3oBaHus palMOHAIBHBIX BBIPAKEHUH,
MPUMEHSITh UX JIJISl pelIeHHs] y4eOHBIX
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4, BO3HUKAIOIINX B CMEKHBIX YU€OHBIX ITpeMeTax;
4) yMEHHE TO0JIb30BAThCS MAaTEeMaTHYSCKHMMH (OpPMyJaMHU U CaMOCTOSTEIBHO COCTaBJIATh
(dopMysbl 3aBHCHMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIIEHHS YaCTHBIX CIy4aeB H
JKCIIEPUMEHTA;
5) YMEHUE pellaTh JMHEHHbIE W KBaJpaTHbIE YpAaBHEHUS W HEPABEHCTBA, a TaKkKe
MPUBOJMMBIE K HHMM YPaBHEHMs, HEpPaBEHCTBA, CHUCTEMbl; MPUMEHATh TpapuuecKue
IIPECTABICHNS Il PEIIECHUS U HCCIIEIOBAaHUS ypaBHEHUM, HEPABEHCTB, CUCTEM; NMPUMEHSTH
ITOJIyYEHHBIE YMEHUS JUIsl PEIICHU 3aa49 U3 MaTEMaTUKH, CMEXHBIX NIPEIMETOB, IPAKTHUKHU;
6) OBJIAJICHUE CHUCTEMOM (PYHKIMOHANBHBIX TOHATUN, (QYHKIIMOHAIBHBIM SI3BIKOM H
CHUMBOJIUKOH, YMEHUE CTPOUTh TIpaduku (QYHKIMH, OMHMCHIBATH UX CBOWCTBA, HCIOJIb30BaTh
(GyHKIMOHATBHO-TpapUUecKre NpPEeACTaBICHUS [UId ONUCAHMSA M aHalIM3a MaTeMaTHMYeCKHX
3a7a4 ¥ peAIbHBIX 3aBUCUMOCTEN;

7) OBJIaICHNC OCHOBHBIMU crocooaMu NpEACTABJICHUA U aHaJIM3a CTATUCTHYCCKUX HAHHBIX;
YMCHHUEC pC€HIATh 3ala4i Ha HAXO0KACHHUEC YaCTOTEI 1 BEPOATHOCTH CJ'Iy‘—IElffIHBIX CO6BITHﬁ;
8) YMCHHUEC NPUMCHATb U3YUCHHBIC NMOHATUA, PE3YJIbTATBI U MCTOABI IIPpU PCIICHUU 3a1a4 U3

pa3IMYHBIX pa3/esoB Kypca, B TOM YHCIIE 3aa4, HE CBOIAIINXCS K HEMOCPEICTBEHHOMY IIPUME-
HEHUIO U3BECTHBIX aJITOPUTMOB.
BpinycKHUK HayuuTcs B 7-9 kiaccax (/151 MCIOJIb30BAHMS B IOBCEAHEBHOM KU3HU U
olecrieyeHUs] BO3MOKHOCTH YCIIEIITHOTO NMPOA0JIKeHUs1 00pa30BaHus Ha 6230BOM ypOBHe)
DJIeMeHTBI TEOPMH MHOKECTB 1 MATEeMAaTHYeCKOM JIOTMKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH: MHOXECTBO, JIEMEHT MHOKECTBA,
MTOJIMHOKECTBO, MPUHAJIEKHOCTB;

®  33/1aBaTh MHOKECTBA IIEPEYMCIIEHUEM UX IJIEMEHTOB;

® HaAXOAWTH NepeceyeHne, 00beIMHEHHE, TOJIMHOXKECTBO B MPOCTEUIINX CUTYAIUAX;

e ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: OIPE/IEIeHHEe, aKCHOMa, TEOpeEMa,
JI0Ka3aTeNIbCTBO;



® [PUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI JIJIs1 TOATBEPKICHUS CBOMX BHICKA3bIBAHUH.
B noBceqHeBHOM KU3HU U NPU U3yYEeHUM APYTUX NMPeIMeTOB:

®  HCIOJIb30BaTh IpaduuecKkoe MpeACTaBICHUE MHOXKECTB JIJIsl OTTMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, PY PEIICHUH 3a7a4 IPYTUX YIYCOHBIX MPEIMETOB.
Yucaa

e OmepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMH: HATYpPaJIbHOE YHCIIO, I[EI0€ YHCIIO,
OOBIKHOBEHHAsI Apo0Ob, JAecATUYHas JpoOb, CMemIaHHas JpoOb, palHOHATBHOE YHUCIIO,
apruMETUYECKHUI KBaJIpaTHBIM KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U IIPaBUJIA JCWCTBUM IIPYU BBIIIOJIHEHUY BBIYUCIICHU;

®  WCIOJIb30BAaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINIOJIHEHU U BBIYMCIICHUM
Y PEIICHUH HECIIOKHBIX 3a]1a4;

®  BBIIOJHATH OKPYIJICHUE PAIMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPAaBUIIAMH;

e  OLICHMBATbh 3HAYEHUE KBAJAPATHOIO KOPHS U3 ITOJIOKUTEIBHOTIO LIEJIOr0 YACIIA;

®  pacrno3HaBaTh PalMOHAJIbHBIC U UPPALMOHAIbHBIE YNCIIA;

®  CpaBHUBAaTh YHCIIA.
B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  OLCHUBATh PE3YJIbTAThI BBIYMCIECHUI IIPU PELLIEHUM NIPAKTUYECKUX 3a/1ay;

®  BBINOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALIMSIX;

®  COCTAaBJIATH YKMCJIOBBIE BBIPAXKEHUS MPU PELICHUH NIPAKTUYECKUX 33]1a4 U 3a]a4 U3
IPYTUX y4eOHBIX MPEIMETOB.
ToxnecrBeHHBIC IPe0Opa3oBaHuA

e BpImonHATE HECIIOXKHBIE MPEoOpa3oBaHUs Ui BBIYMCICHUS 3HAYEHUH YHCIOBBIX
BBIPQKECHHUH, CONEP)KAIMX CTENEHU C HaTypaJbHBIM II0Ka3aTeleM, CTENEHH C LENbIM
OTpHULIATEIbHBIM [T0KA3aTENEM;

®  BBINOJIHATH HECJIOKHBIE TPE0OPa30BaHuUs 1IEIIbIX BEIPAXKEHUN: paCKpbIBaTh CKOOKH,
IIPUBOAUTH MOAOOHBIE CIIaraeMbIe;

®  UCNOJB30BaTh GOPMYJIbI COKPALIEHHOTO YMHOXKEHUS (KBaJpaT CyMMBI, KBaJpaT
Pa3HOCTH, Pa3HOCTb KBAJIPATOB) JJIsl YIPOIIEHUS BBIYMCICHUN 3HAaUE€HUI BbIpAaXKEHUH;

®  BBINOJHATH HECIOXKHBIE MpeoOpa3oBaHUs JIPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIPAKEHUH C KBaJIpaTHBIMU KOPHSIMH.
B noBceaHeBHON KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:

® [IOHMMAaTh CMBICJI 3aIIMUCH YHCJIA B CTAHJAPTHOM BHJIE;

e  omnepupoBaTh Ha 6A30BOM YPOBHE MOHSATUEM «CTaHAAPTHASI 3aIMCh YUCIIa».
YpaBHeHHs U HEPABEHCTBA

e OnepupoBaTb Ha 0a30BOM YpOBHE HOHSATUSIMH: PABEHCTBO, YHCIIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHHS, PEIIEHUE YpaBHEHMs, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pemarh JIMHEWHbBIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASILIUECS K
JIMHENHBIM;

®  pemath CUCTEMbI HECIOKHBIX JTJMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  TIPOBEPSATH, SABISETCS JH JAaHHOE YHCIIO PELICHUEM YpaBHEHUs (HEPaBEHCTBA);

e  pemaTh KBaJpaTHbIC YPaBHEHUS MO (GOpMYIie KOpHEH KBaIpaTHOTO YpaBHEHMUS,

e  u300paXkaTh pelIeHHsI HEPAaBEHCTB U UX CUCTEM Ha YMCIOBOM MPSIMOIA.
B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:

®  COCTaBJIAThH U peLIaTh JIMHEIHbIE ypaBHEHUS MPU PELICHUH 33/1a4, BO3HUKAIOUINX B
JPYruX y4yeOHBIX peaMeTax.
DOyHKIUHA

e Haxonuth 3HaueHHne QYHKIMU N0 33JJAHHOMY 3HAUEHUIO apTyMEHTa;

®  HAXOJUTh 3HAYCHHE apryMEHTa MO 33JJaHHOMY 3HAUYE€HUIO (PYHKIIMU B HECIOXKHBIX
CUTYaIUsX;

®  ONpEIENATH NOJIOKEHUE TOUKH 10 €€ KOOpAUHATaM, KOOPAUHATHI TOUYKH II0 €€
II0JIO’KEHHIO Ha KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduKy HaxXOAUTh OOJACTh ONPEAETCHUS, MHOYKECTBO 3HAYCHHUH, HYIH



GyHKIUH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, MPOMEXKYTKM BO3pacTaHUs U  yObIBaHUS,
HauOoJplIee U HAMMEHbIIIee 3HaYeHUS (DYHKIINH;

®  CTpouTh IrpaduK TMHEHHON (YHKINH;

®  TIPOBEPSATH, SABISCTCS JH JAaHHBIA rpaduk rpaguKoM 3agaHHoN QyHKIMKM (JIMHEHHO,
KBaJ[paTUYHOM, 00paTHON MPOMOPLUOHATIBHOCTH);

e  omnpeneNsTh NPUOIUKEHHbIE 3HAUCHUS KOOPIMHAT TOUKH IepeceueHus rpadukoB
G yHKIH;

e omepupoBaTb ~Ha  0a30BOM  ypOBHE  MOHSTHUSIMH:  IOCIIEJOBATEIHHOCTb,
apudmeTrnyeckas Iporpeccus, reoMeTpruuecKasl mporpeccus;

e pemarh 3aJa4d HAa TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH
HEMOCPEACTBEHHBIM TOJICYETOM 03 MpuMeHeHHsI (popMyI.
B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:

®  UCHOJB30BaTh 'paMKU PEeaTbHBIX MPOLECCOB U 3aBUCUMOCTEH /IS OTIpeNieIeHus uxX
CBOMCTB (HamOoiblllMe M HaWMEHbILINE 3HAYEHUS, MPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
00J1acTH MOJIOKUTEIBHBIX U OTPUIATENIbHBIX 3HAYCHHUH U T.11.);

®  HCIIOJIB30BAaTh CBOMCTBA JIMHEHHOW (DYHKIIMU U €€ TpadUK MpU PEIICHUH 3a/1a4 U3
IPYTrUX y4eOHBIX MPEIMETOB.
CraTucTHKA M TeOpHus BEPOATHOCTEH

e lmerp mpenctaBieHHE O CTAaTUCTHYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH
CIIy4aiflHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4yax;

e pemarh MPOCTEWIIME  KOMOWHATOpHBIE  33/Jla4d  METOAOM  HPSAMOTO0  H
OpraHU30BaHHOTO Mepedopa;

®  [pEACTaBIATH JAAHHBIE B BUIE TAOIUI, 1Marpamm, rpaguKoB;

e yyTaTh UH(OPMALIHIO, IPEICTABICHHYIO B BUJIE TaOIHUIIbI, AUArPaMMBI, TpaduKa;

®  OMNpeneNniaTh OCHOBHBIE CTATHCTUYECKNE XapAKTEPHUCTUKN YHUCIOBBIX HA0OPOB;

®  OILICHUBATH BEPOSATHOCTH COOBITHS B IPOCTEHIIINX CITydasx;

®  UMETh MPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBceaHeBHOIi :KM3HM M IPU U3YYEHHH IPYTUX NMPeEAMETOB:

®  OICHMBATh KOJUYECTBO BO3MOKHBIX BapHAaHTOB METOJIOM Iepedopa;

®  UMETb IPEJCTABICHUE O POJIM MPAKTUUYECKU JOCTOBEPHBIX M MATOBEPOSTHBIX
COOBITHIA;

®  CpaBHUBATb OCHOBHBIE CTATUCTUYECKHE XapaKTEePUCTUKH, TIOJTYUYEHHBIE B Ipoliecce
peleHust MPUKJIAAHON 3a/1aul, U3yUeHUs PEaIbHOIO SIBICHUS;

®  OLIEHUBATh BEPOSTHOCTh pEAIbHBIX COOBITUI U SBJICHUN B HECTIOXKHBIX CUTYaLUsAX.
TexkcroBble 321241

e Pemath HeCI0XKHbIE CIOKETHBIE 33/JJaul Pa3HbIX TUIIOB HA BCe apU(pMeTHIecKue
JICHCTBHUS,

® CTpPOMTh MOJENb YCIOBHsS 3agaud (B BUAE TaONMIbI, CXEMbl, PUCYHKa WIH
ypaBHEHMs), B KOTOPOW JaHbl 3HAUCHMs JIBYX M3 TPEX B3aMMOCBSI3aHHBIX BEIMYHUH, C IIEJIbIO
MIOMCKA PELIeHMs 3a/1a4H;

®  OCYUIECTBJIATH CIIOCOO MOMCKA PELIeHUs 3a7aul, B KOTOPOM PacCyKJI€HUE CTPOUTCS
OT YCJIOBUS K TPEOOBAHHIO UM OT TPEOOBAHUS K YCIOBUIO;

®  COCTaBJIATH IIaH pEILIEHU 3aJauu;

e  BBIJICNIATH ITAIBI PELICHHUS 3a/1a4H;

®  UHTEPNPETHPOBATH BBIUMCIUTENFHBICE pPE3YylbTaThl B  3agade, MCCIEeNOBaTh
MIOJIyUEHHOE pellleHue 3aauu;

®  3HATH pa3IMYUe CKOPOCTEH 00BEKTa B CTOSIUCH BOJIE, MPOTHUB TEUEHUS U TI0 TEUEHUIO
peku;

e  pelmiaTth 33Ja4M Ha HaXO0XKJIEHUE YacTH YKcia U YKciia 0 ero YacTu;

e pemath 3a7auyd pa3HBIX THUMOB (HAa padOTy, HAa TOKYNKH, Ha JBIKEHUE),



CBA3LIBAIOIINUX TPH BEJIUYMUHBI, BRIACIATE 3TH BECJIWMYHUHBI U OTHOIICHUA MEXAY HUMMU,

° HaxXoJuThb NPOUCHT OT YK CJia, YUCJIO IO MPOUCHTY OT HCTO, HAXOAUTH MPOLCHTHOC
CHMXXCHHUC WUJIU ITPOLUCHTHOC MOBLIICHUC BEJIMYNHBI,

o pe€miaTbh HECIOXHBIC JIOTHYCCKUEC 3aa4Yi METOI0OM paCCYH(,HeHHﬁ.
I/ICTOPHH MaTEeMaTHKH

L4 OnuceIBaTh OTACJ/IbHBIC BIAAOIHUECS PE3YJIbTAThI, ITOJIYYCHHEBIC B XOAC pa3BUTHUA
MAaTCMaTUKHU KaK HAYKH,

®  3HATh MPUMEPHI MATEMATUICCKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON
Y BCEMUPHOMN UCTOPUEH;

e [IOHUMAaTh POJIb MATEMAaTUKH B pa3Butuu Poccuu.
Metoabl MATEMATHKH

e  BriOupars Noaxo MMl H3y4eHHBINH METO JUIsl pELICHUS U3YYSHHbBIX TUIIOB
MaTEeMaTHYECKUX 3a7ad;

e [IpuBoauTh mNpUMEpPHl MaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH B  OKpYXKaloulei
NEHCTBUTENBFHOCTH U MPOU3BEICHUSIX UCKYCCTBA.
BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kilaccax 1Jis odecnedeHus
BO3MO’KHOCTH YCIENTHOTO MPOI0/I:KEeHUsI 00pa30BaHus HA 0230BOM U YIJIy0JIEeHHOM
YPOBHSX
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

e  Onepuposamv nousmusMU: onpedenenue, meopema, aKcuoma, MHOICECMBO,
Xapakmepucmuky MHONCECMEd, JJIeMEeHm MHOJCeCmed, nycmoe, KOHeyHoe U OecKOHeyHoe
MHOIHCECMBO, NOOMHOICECMBO, NPUHAOTEHCHOCDb, BKAI0UEHUE, DABEHCINBO MHONCECE;

®  U300padicamv MHOIHCECMBA U OMHOULEHUE MHONICECTE C NOMOWbIO KpY2os Diiepa;

®  onpedenamv  NPUHAONEIHCHOCMb  INEMEHMA  MHONCECms8y,  00beOUHeHulo U
nepeceueHu0 MHOMCecms,

®  3a0aeamb MHONCECMBO C NOMOWDIO NEPEUUCTIeHUs INEeMEHMO8, CIOBECHO20
onucanus;

®  onepuposamv  NOHAMUAMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U  JOMHCHOCMb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIGAHUL, ONEpayuu HAO BbICKA3LIGAHUAMU. U, UIU, He,
VC06HbIE 8bICKA3bIBAHUSL (UMNIUKAYUU),

®  Cmpoumb 8bICKA3bIGAHUS, OMPUYAHUS BbICKA3bIGAHULL.
B noBceaHeBHO KU3HHM ¥ IPH U3YYEHUH APYTUX MPEAMETOB:

®  cmpoumb YenouKu yMO3aKnOYeHUll Ha 0CHOBe UCNOIb308AHUSA NPABUTL TOSUKU,

®  UCNONBL308AMb  MHONCECMEd, ONepayuu ¢ MHOMICeCmeamu, ux 2paguueckoe
npedcmasieHue 01 ONUCAHUS PeanlbHbIX NPOYeCccos8 U A61eHU.
Yucaa

e Onepuposamv NOHAMUAMU: MHOIHCECMBO HAMYPALLHLIX YUCEN, MHOMCECMEO YElblX
yycen, MHOMCECMB0 PAYUOHATbHBIX YUCell, UPPAYUOHANbHOE YUCIO, KBAOPAMHbI KOpPEHb,
MHOXHCECMBO OCliCMBUMENbHBIX YUCE]l, 2E0OMEMPUYECKAs UHMeEPNPemayus HamypaibHblX, YeblX,
PAYUOHATbHBIX, OelCMBUMETbHBIX YUCE,

®  noHUMAams U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCTA,

®  GLINOIHAMY BLIYUCTEHUS, 8 MOM YUCTIe C UCNONb308AHUEM NPUEMOE PAYUOHATbHBIX
BLIYUCTEHULL,

®  GLINOIHAMb OKpY2leHUe PAYUOHANbHBIX YUCeN ¢ 3a0aAHHOU MOYHOCMbIO;

®  (CpasHusamv payuUoHAIbHbIE U UPPAYUOHATbHBIE YUCA,

®  npedcmasiAmb payUoOHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU OpoouU

®  YNOpPA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpooU,

e naxooumv HO/[ u HOK uucen u ucnonv3osams ux npu peuleHuu 3a0au.
B noBceHeBHO¥ KU3HM U NIPH U3YYEHHHU JAPYTUX NMPEIMETOB:

®  NPUMEHAMb NPABUNA NPUOTUNHCECHHBIX BLIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX
3a0ay U peweHuu 3a0ay Opyeux y4eOHvIX npeomemos;

®  GLINONHAMb CPABHEHUE PEe3YIbMAMO8 GblUUCTIeHUL NPU PeuleHUY NPAKMUYeCcKUux
3a0au, 8 MOM YUCe NPUOTUHNCEHHBIX BbIUUCTEHU,

®  cocmasnams U OYeHUBAMb YUCTI08ble BbIPANCEHUS NPU PeUUeHUU NPAKMUYECKUX



3a0ay u 3a0a4 U3z Opy2ux yueOHvlx npeomMemos;

®  3anuUCbIBAMb U OKPY2ISMb YUCLO8blE 3HAUEHUS PEANbHbIX 8EIUYUH C UCNOTIb30BAHUEM
PA3HBIX CUCMeEM USMEPEHUS.
ToxnecTBeHHbIE IPe0OpPa30BaHUA

e Onepuposamsb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CMmeneHu c
YenviM OMpUYamenbHblM HOKA3amenem,

®  BLINOIHAMbL NPeodPA308AHUSI UYENbIX BbIPANCEHUN. OelCmeus ¢ OOHOYLEHAMU
(cnoocenue, ebluumanue, YMHONCEHUE), OEUCMBUS C MHO2OUIeHAMU (CLOJCeHUe, BblUUMAanue,
VMHOJICEeHUe);

®  GLINOIHAMb PA3NI0JCEHUE MHO20UNEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
8bIHeCeHUe 3a CKOOKY, 2pYNNUPOBKA, UCHOIb308AHUE POPMYI COKPAUEHHO20 YMHONCEHUSL,

®  guldenamsb K8aopam CyMmbl U pA3HOCMU 0OHOUNEHO8;

®  PACKIAObIBAMb HA MHOJICUMENU KBAOPAMHbLI MPEXUJIeH,

®  BLINOIHAMbL NPeoOdpPA308AHU  BbIPANCEHUL, COOEPHCAUUX CMENneHU C YeablMu
OMPUYAMENLHLIMU  NOKA3AMENAMU, Nepexooums om 3anucu 6 6ude CMmeneHu ¢ YeibiM
ompuyamenbHbiM HOKA3ameem K 3anuc 6 duoe opoou,

®  BLINOIHAMbL NPeoOPA308aHUs  OPOOHO-PAYUOHATLHBIX BbIPANCEHUN. COKpAaujeHue
Opobetl, npusedenue aneebpaudeckux opooel Kk 0ouemy 3HameHameno, Cl0XHceHue, YMHONCEeHUe,
Oellenue aneedopaudeckux opobel, 8038edeHue anreebpauyeckol Opoou 6 HAMypaibHyl0 U Yeryro
OMpUYamenvbHy0 CmeneHs,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX KBAOPAMHbIE KOPHU,

®  gbIdenAMmb K8AOPAm CyMMbl UIU PASHOCIMU O8YYLEHA 6 BbIPAINCEHUSIX, COOEPICAUUX
K6aopammubvle KOpHU,

®  BLINOAHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUUX MOOYTb.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEOOPA30BAHUSL U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPIHOM
guoe;

®  BLINOIHAMb NPeoOPA30BAHUS ANCeOPAUYECKUX BbIPANCEHUL NPU peuleHul 3a0ay
Opy2ux yueOHvix npeomemaos.
YpaBHeHHd U HEPABEHCTBA

e Onepuposame NOHAMUAMU: YPAGHEHUE, HEPABEHCMEBO, KOPEHb YPABHEHUs, PeleHue
HEPABeHCMBa, PABHOCUTIbHbIE YPAGHEHUsl, 00AACmb onpedeleHust YPaeHeHus: (HepaseHcmad,
cucmemvl YpagHeHUll Uil HepaseHCma);

®  pewams JUHEUHblE YPAGHEHUs U VPABHEHUS, C80OUMbIe K JUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPAZ0BAHULL,

® pewams KEaAOpaAmuvie YPAGHEHUs U YPAGHEHUs, CB00UMble K K8AOPAMHLIM C
NOMOWBIO MOACOECHBEHHBIX NPEOOPAZ0B8AHULL,

®  pewams OPOOHO-TUHEUHbLE YPABHEHUS,

® pewamv npocmelwiue  UPPAYUOHAIbHbIE — YPABHEHUSA  6U0A 1ff(x) =a |,
V) =y9(9) ;

®  pewams ypagHeHus uod X" = a;

®  pewiams ypagHeHUs CNOCOOOM PA3LONCEHUS HA MHONCUMENU U 3AMEHbl NePEeMEHHOU;

®  UCNONL308AMb MEMOO UHMEPBAIO8 OISl peUleHUs YeablX U OPOOHO-PAYUOHATbHBIX
HEepageHcme,

®  pewiams TUHElHblE YPAGHEHUS U HEPABEHCMBA C NAPAMEeMPaMU,

®  pewams HeCN0JHCHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  peuiamv HEeCLONHCHbIE CUCEMb] TUHEUHBIX YPASHEHUI C NApamMempamul;

®  peuiamv HEeCI0NHCHbIE YPAGHEHUS 8 YEblX YUCTAX.
B noBceHeBHOI KU3HU U IPH M3YYEHHUU APYTUX NPeIMETOB:

® cocmaeniame U pewiamv JUHEUHble U K8AOPAmHbvle YPAGHEHUs, VPAGHEHUs, K HUM
c800AWUeCs], CUCeMbl TUHEUHbIX YPAGHEHUl, HEPABEHCME NPU PeleHUU 3a0ad Opyeux y4eOHvlx
npeomemos;




®  BLINOIHAMbL OYEHKY NPABOON000OUs De3YIbmamos, NoIy4aemvlx Nnpu peuleHuu
JIUHENIHBIX U KBAOPAMMHbIX YPAGHEHULl U CUCeM JUHEUHbIX YPAGHEeHUll U HEepaeeHCms npu
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,

®  guviOUpamb coomeemcmeylouue YpPasHeHUs, HepaeeHCmead UiU UX Cucmemsl 0.
COCMAGIEHUSI MAMEMAMUYECKOU MOOeIU 3A0AHHOU PearbHOU CUMmyayuu uid NpPUKIaoHOl
3a0ayvu;

*  yMemb UHMEPNPEeMUpO8amsv NOJYUEHHbL NPU DPeUeHUU YPAGHEeHUs, HepaseHcmed
UU cCUCmeMbl pe3yIbmam 8 KOHMeKcme 3a0AHHOU PeaibHOU CUMYayuy Uiy NPUKIaoHou 3a0aqu.
DOYyHKIUT

e Onepuposamv noHAMUAMU: DYHKYUOHATbHAA 3ABUCUMOCTb, QYHKYUs, epagux
@yHKyuU, cnocobbl 3a0aHus PYHKYUU, apeyMenm u 3Havenue QyuKyuu, odiacmes onpeoeneHus u
MHOJICECTNBO  3HAYEHUL  (YHKYUU, HYIU  (QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb YHKYUU, YeMHOCMb/HeuemHOCMb YHKYUU,

e cmpoumv  epaguku  JIUHEUHOU, Keaopamuunou  yHKyuil, 0bpamuoll
NPONOPYUOHATLHOCIY, QYHKYUL 6UOA: Y = a+ kab vy = X y=%y=4]

®  Ha npumepe K8AOPAMUYHOU PYHKYULU, UCTONIb308AMb NPEoOPA308aHUs cpaduKa
pynryuu y=f(x) onsa nocmpoenus zpaguros gynrkyuil y = af (kx + b) +c ;

®  CcoCcmaensme YPAGHEeHUs NPAMOU NO 3A0AHHLIM YCIOGUAM: NPOX0oswell uepe3 06e
MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOOsiuyell uYepe3 OAHHYIO MOYKY U NAPALLeNbHOU
OAHHOU NPAMOIL,

® uccrnedogamsv GYHKYUIO No ee epagpuxy;

®  HAXOO0UMb MHOJCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU DYHKYUU,

®  0nepuposamv NOHAMUAMU: NOCIE008AMENbHOCb, APUPMEMULECKas NPocPeccus,
2eoMempuyeckas npoepeccusl;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPULECKYI0 NPOSPECCUIO.

B noBceaHeBHOI KU3HM U NIPH U3YUYEHHHU APYTUX MPeIMETOB:

®  ULIIOCMPUPOBANb C NOMOWDBIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb UL NPOYECC NO UX
XapakmepucmuKam,

®  UCNONBL308AMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU PEUUEHUU 3A0aY U3
Opy2ux yueOHviX npeomMemos.

TekcToBbIe 3a1aUn

e Pewamb npocmvie U CLOJNCHbIE 3A0AYU PAZHBIX MUNOE, A MAKICE 3A0aYU
NOBbIUEHHOU MPYOHOCMIUL,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0aH OJisl
nOCMpOeHUst ROUCKOBOLL CXeMbl U PeuleHUst 3a0ay,

®  paziuuame Mooeib MmeKcma U Mooelb peuleHus 3a0ayu, KOHCMpYuposams K 0OHOU
MOoOenu peueHUs HeCI0HCHOU 3a0ayu pasHvle MoOeIU meKcma 3a0a4u;

®  3HAMb U NPUMEHAMb 00a Cnocoba NoucKa peutenuss 3a0a4 (om mpebosanus K
VCILOBUIO U OM YC08USL K MPeOOBAHUIO),

®  MOOenUpo8amsb paccylcOetUs npu NOUCKe peulenus 3a0ay ¢ NOMOWbIO 2pag-cxembl;

®  gblOeNAMb IMANbL peuleHUs 3a0adU U COOePIHCAHUE KA 0020 9manda,

*  ymemb 8bIOUPAMb ONMUMALLHBINL MEMOO PeueHUs 3a0ayu U 0CO3HABAMb 6blOOD
Memooa, paccmampueams paziuyHvle Memoovl, HAXO0OUMb pasHble peuleHus 3a0adu, eciu
B03MOICHO,

®  AQHAIU3UPOBAMb 3aMPYOHEHUs NPU PEUEHUU 3a0aY,

®  BLINOAHAMb PA3TUYHbIE NPEOOPAZ0BAHUS NPEOTONHCEHHOU 3A0aYU, KOHCMPYUPOBAMb
HO8ble 3a0ayu U3 OAHHOU, 8 MOM YUcie 0OpamHule;

®  UHmMepnpemuposams  GbLIYUCIUMENbHbIE PEe3VIbmamsl 6 3a0aye, UCCIe008amb
NOYYeHHOe peuenue 3a0ayu,



®  AHATUBUPOBAMDL  BCEBO3MOJNCHbBIE —CUMYAYUU  B3AUMHO20 PACHONONCEHUS  08YX
00beKmMo8 U U3MeHeHue UX Xapakmepucmuk HpU COBMECMHOM OBUNCEHUU (CKOpOCMb, 8peMs,
paccmosiHue) npu peuleHuu 3a0ay Ha O0sudiceHue 08yX 00beKmo8 KaK 6 O00HOM, MaxK u 8
NPOMUBONOLONCHBIX HANPABTICHUSAX,

®  UCCTe008aMb BCEBO3MOICHBIE CUMYAYUY NPU PEUeHUU 3a0ay Ha 08UJICEHUE NO peKe,
PAaccmMampusams pasHvle CUCHeMbl Omcyema,

®  pewams pazHOOOPA3HblE 3A0aYU KHA HACMUY,

® pewamsb U 000CHOBbIBAMb CBO€ peuleHue 3a0ay (8blOessimb MamemMamuidecKyro
OCHOBY) HA HAXOMHCOEHUe Yacmu YUCAA U YUCIA NO €20 YaCmU HA OCHO8E KOHKPEMHO20 CMbICId
opoou,

®  0cOo3HABaAMb U 0OBACHAMb UOSHMUUHOCMb 3A0aY PA3HBIX MUNOE, CEA3bIBAIOWUX MPU
BeUYUHBL (HA pabOmy, HA NOKYNKU, HA OBUMICEHUE), BblOENSIMb MU GEIUUUHbL U OMHOULEHUS
MedHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCMPYUpoeamv cOOCMBEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnadenv OCHOBHbIMU MEMOOAMU PeUuleHUsl 3a0ay Ha CMECU, CHIABbL, KOHYEHMPAayuu,

®  pewams 3a0ayu Ha NPOYEHMDbL, 8 MOM YUCTLE, CLONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONBL3YS PA3HBLE CNOCOODL,

®  pewams jocuvecKue 3a0auu pasHbLMU CROCobamu, 8 Mmom wucie, ¢ 08yMs OLOKaAMU U
¢ mpemsi b1oKamu OAHHBIX C NOMOWbIO MAOIULY,

®  pewams 3a0ayu NO KOMOUHAMOpUKE U Meopul GeposmHOCHmell HA OCHOBe
UCNONb308AHUS UZYUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeleHUe,

®  peuams HeC0NHCHbLE 3a0adU NO MAMEMAMUYECKOl CIMamucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEeUleHUsl CIOHNCEMHbIX 3a0ay. apugdmemudecKull,
aneebpaudeckuil, nepebop 6apuanmos, 2eomMempuieckuil, epaguueckuil, NPUMeHsAmMs UX 8 HOBbIX
1O CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  guidenAmb NpU peweHuu 3a0ay XapakmepucmuKku paccmMampueaemol 6 3aoaue
cumyayuuy, omiudHble Om peanbHbiX (me, om KOMOPbIX adCmpasuposanucs), KOHCMpYyuposamy
HOBble CUmyayuu ¢ y4emom 3mux Xapakxmepucmuk, 6 HacmHOCMU, NpuU peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams nI0OMHOCMb 8eUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0aUlU HA OCHOBE PACCMOMPEHUSL PEATIbHbIX CUMYayull,
8 KOMOPbIX He mpeOyemcsi MOYHbLU 8bIYUCTIUMETbHBLL Pe3yIbman,

®  pewams 3a0a4u HA OBUNCEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCTEMbl OMCYemd.
CTaTHCTHKA U Teopusi BEPOSITHOCTEH

e  Onepuposamv nouwamuamu. cmoadouamvie U Kpy2o8ble OUACPAMMbL, MAOIULDL
OAaHHBIX, cCpeOHee apupmemuieckoe, MeOuana, HauboIvuee U HauMeHblulee 3Ha4eHUs. 8b100PKU,
pasmax 8blOOpKU, OUCHepcusi U CMAaHOAPMHOEe OMKIOHeHUe, CLYYAUHAS USMEHUUBOCTb,

® uzgrekamv UHGoOpMayuilo, NpeoCMAasleHHyl0 6 Mmabauyax, Ha OUASPAMMAXx,
epaguxax;

® cocmasnsmes madbIuybl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU. HAKMOPUAN HUCIA, NEPECMAHOBKU U COYEeMAaHUs,
mpeyzonvhuk Ilackans,

®  NPUMEHAMb NPABUTIO NPOU3BEOCHUs NPU PEUUeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupoeamv HNOHAMUAMU: CIYYAUHBIL ONbIM, CAVHAUHBIL 6bIOOD, UCHbIMAHUE,
aneMeHmapHoe CayuatHoe cobvimue (Ucxod), Klaccuueckoe onpeoeieHue 8eposmHOCmuU
CYUALIHO20 COObIMUSL, ONEPayUU HAO CLYYAUHBIMU COOLIMUAMU

®  npedcmasiams UHGOPMAyUo ¢ NOMOwbIO Kpy2oe Jiliepa,

® pewams 3a0auu HA BLIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOIUYeCmed
8apUAHMOB C NOMOUBIO KOMOUHAMOPUKU.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:



®  uszgIEeKamo, UHmMeEpnpemuposams u npeobpazoevieams ungopmayuro,
npeocmaesieHuylo 68 mabauyax, Ha Ouazpammax, 2epaQurkax, ompaxcarowyio ceoucmsea u
XapakmepucmuKu peaibHblX RPOYecco8 U A61eHUll;

® onpedenamv cmamucmuyeckue Xapakxmepucmuku — blOOpoK Nno  mabauyam,
ouUazpamMmam, epapuram, bINOIHAMb CPAGHEHUE 8 3AGUCUMOCTNU OM Yelu PeuleHUs 3a0ayll,

®  OYEeHUBAMb BEPOSIMHOCTb PEANlbHbIX COOLIMULL U S8NEHUL.
HcTropust MaTeMaTUKHU

o Xapakmepuzoeamu 6K1A0 8bLOAIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX 0Oacmel;

®  NOHUMAMb PONbL Mamemamuku 6 pazgumuu Poccuu.
MeTtoabl MATEMATUKH

e Ucnonv3ys u3zyuemHvle Memoovl, HpPO8OOUMb  OOKA3AMENbCHEO,  GbINOJHAMb
onpogepoicerue;

®  guLIOUPamMb U3YUEHHbIe MEemOObl U UX KOMOUHAYUU OJisl PEUEHUsL MAMEMAMUYecKux
3a0auy;

®  UCNONBL308AMb MaAMeMamuyecKue 3Hanus 01 ONUCAHUSL 3AKOHOMePHOCmell 6
OKpydfcaroueli 0etucmeumenbHOCMu U NPOU38e0eHUsIX UCKYCCMEa,

®  npuMeHAmb  npocmeliiue  NPOSPAMMHbIE  CpeOCmed U NeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeUleHUU MAMeMamuideckux 3a0ay.

Copepxanue y4e0HOro nmpeaMera

Yucaa
PanmnonanbHbie ynciaa (1 yaca)
MHoXecTBO pallMOHaIbHBIX yKced. CpaBHEHHE pallMOHAIbHBIX uucen. [leiicTBus ¢
panMoHaIbHBIMU YUCIaMU. [Ipedcmasnenue payuoraibHo20 Yucia 0ecimuiHol 0poosio.
Hppanunonajabubie ynciaa (1 gac)
ITonsiTHE MppalMOHAIBHOTO YKcia. PacriozHaBaHue uppanMoHaNbHbBIX yncen. [Ipumepst

JI0Ka3aTeJbCTB B anredpe. MppainoHanbHOCTh Yrcia \/é [Mpumenenue B reomerpun. Cpagrerue
uppayuoranbHolx yucen. Muoscecmseo OeticmeumenbHbiX Yuce.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucsioBbie U OYKBEHHbIE BHIPAKEHHS

(10 yacoB)

BripaxkeHue ¢ nepeMeHHOMN. 3HaueHue BhipakeHus. [1oicTaHOBKA BBIpA)KEHUI BMECTO
MEpPEMEHHBIX.

Ieabie BoipakeHusi (45 yacos)

CreneHb ¢ HaTypallbHBIM TIOKa3aTesIeM U ee cBolicTBa. [IpeoOpa3oBaHus BRIpaKEHUIA,
COZICpIKAIMX CTEIICHU C HATYpPAbHBIM [TOKA3aTeNIeM.

OnHouwieH, MHorowieH. JIeHCTBHSI C OJHOWIEHAMH W MHOTOWIEHaMHU (CJIOKEHHE,
BBIUUTAHUE, YMHOKEHHE). DOPMYITBI COKPAIIICHHOTO YMHOKEHHSI: pa3HOCTh KBaIPaTOB, KBaJApar
CYMMBI U pa3HOCTH. Pa3ioskeHre MHOTOWIEHA Ha MHOXKHTEIIHA: BEIHECEHHE OOIIETr0 MHOXHTEIIS
3a CKOOKH, epynnupoexa, npumeHeHue @opmynl COKpawjeHHo2o yYmHodxceHus. Keaopammwiil
MpexuieH, pasiodceHue KeaopamHto20 mpexuiena Ha MHOXCUMeu.

JIpoOHO-panuoHa/ibHbIe BhIpa:keHus (26 yacos)

CreneHb ¢ I1eNbIM TIOKa3zareneM. [IpeoOpa3oBaHue IPOOHO-JIMHEHHBIX BBIPAKCHHIA:
CIIO’)KEHHE, YMHOXKEHHE, JelieHue. Aneebpauieckas Opobs. /Jonycmumvle 3HAYEHUs. NePeMeHHbIX
8 0pobHO-payuonaivuslx evipaxcenusx. Cokpawenue ancedpauveckux opobeu. Ilpusedenue
aneebpauveckux opodei Kk obwemy 3Hamenamento. [eiicmeus ¢ aneeopaudeckumu OpooAMU.
CllodceHUe, 8bIYUMAanue, YMHOXCEeHUe, OelleHue, 8036e0eHUe 8 CINENEHb.

IIpeobpazosarnue 8vlpadiceHull, COOEPAHCAUUX 3HAK MOOYVIIA.



KBanpatnbie kopuu (13 yacoB)

Apudmerndeckuii KBaapaTHbI KopeHb. IIpeoOpa3oBaHue BBIpaXCHHH, COJEpIKAIIUX
KBaJpaTHbIE KOPHU: YMHOXCHHUE, JI€JICHHWE, BBIHECEHHE MHOXHUTEJS H3-10J] 3HAaKa KOpHS,
8HeceHUue MHOXNCUmMeJisi N0O 3HAK KOPHSL.

YpaBHeHUsI 1 HEPABEHCTBA

PagencrBa (5 yacoB)

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEpEMEHHOM.

YpaBHenus (3 yaca)

[lonsiTue ypaBHEHMsT M KOpHS YypaBHEHUs. [lpedcmaenenue o0 pagHOCUTLHOCMU
ypasueruti. Obracmov onpedenerus ypasHenus (001acms OONYCMUMbIX 3HAYeHUL NePeMEeHHOL).

JIuHeiiHOe ypaBHEeHUE U ero KOpHH (2 yaca)

Pemenue nuHeHbIX ypaBHEHUH. Jlunetinoe ypasuenue ¢ napamempom. Konuuecmeo
KOpHel TUHeH020 ypasHeHus. Peulenue 1uneinsbix ypasHenuii ¢ napamempom.

KBaapatHoe ypaBHeHue U ero kopHu (9 yacoB)

KBagparusle ypaBHenus. Hemnonnele kBaapaTHble ypaBHEHHs. JIMCKpUMHHAHT
KBaJgpaTHOro ypasHeHus. DopMyrna KOpHEM KBaJpaTHOrO ypaBHEHUs. Teopema Buema.
Teopema, obpammuas meopeme Buema. PelieHune KBaJpaTHBIX YypaBHEHUMH: HCIIOJIb30BAHUE
dbopMyInbl IS HaXOXKICHUS KOpHEH, e2paguueckuil memoo peuieHus, pasiodiceHue Ha
MHOXMCUmenu, noobop KopHel ¢ uUcnoabzoeanuem meopemvl Buema. Konuuecmeo kopmeu
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCIU OM e20 OUCKpumunanma. buxkeadpammuvie ypagHeHus.
Ypaenenus, ceooumvie k aunetinvim u keaopamuwvim. Keaopammuvie ypasnenus c napamempom.

Jipo6Ho-panuonaabHbie ypaBHeHus (5 yacoB)

Pemenue npocreiiimmx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuterue OpooHo-payuoHaibHbLx
VPABHEeHUI.

MemoOwi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepemennol, epaguyeckuit memoo. Hcnonvzosanue ceoticme hyHKyull npu peutenuu YpasHeHuil.

IIpocmetiwue uppayuonanbHvle ypagHeHus uoa f f (x) =a, \/ f (X) = \/ g (X) .

Ypasnenus euoa x"=a .VYpasnenus 6 yenvix uucnax.

Cucremsbl ypaBuenmii (16 yacoB)

VYpaBHeHUe ¢ AByMs nepeMeHHbIMU. JInHeliHoe ypaBHEHHE C IByMs TepEMEHHBIMH.
IIpsimas kax epaguyeckas unmepnpemayus TUHENHO20 YPAGHEHUs C 08YMs NePEeMEHHbIMU.

ITonsiTne cucTeMbl ypaBHeHH. PellieHne cucreMsl ypaBHEHUM.

MeTob! pereHus CUCTeM JIMHEHHBIX YPaBHEHHUH € IByMsI IEPEMEHHBIMU: epaghuueckuii
Memoo, Memoo Cl0NHCEeHUS, METO TOACTAHOBKH.

Cucmemvl TUHEUHBIX YPAGHEHULL C NAPAMEMPOM.

HepaBeHncTBa (22 yacoB)

Yucnossle HepaBeHCTBa. CBOICTBA UNCIIOBBIX HEpaBeHCTB. [IpoBepka cripaBeiIMBOCTH
HEPAaBEHCTB IPH 33JaHHBIX 3HAUECHUSAX TEPEMEHHBIX.

HepagenctBo ¢ nepemenHoit. CTporue u HecTporue HepaBeHcTBa. QOaacme onpedeneHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pelienne TMHEWHBIX HEPABEHCTB.

Kesaopamnoe mnepasencmeo u e2o pewenus. Pewenue Keaopammvix HepageHCms:
UCNONb306AHUE CEOUCME U 2paghura Keaopamudnolt @QYHKYuu, Memoo UHMEPBALos. 3anuce
peuwenus KeaopamHoz20 HepaeeHCcmad.

Pewenue yenvix u 0podHO-payuoHanbHuIX HEPAGEHCME MEMoOOM UHMEPEAIO8.

CucremMbl HepaBeHCTB (6 4acoB)

CucreMpl HEpaBEHCTB C OJHOM NEepeMEHHOW. PemieHune cucteM HEpaBEHCTB C OJHOU
MIEPEeMEHHON: JIMHEHHBIX, KeadpamHvlx. V300pa’keHue pelieHus CHUCTEMbl HEpPaBeHCTB Ha
YHMCJIOBOM MPSAMOMN. 3alHUCh PEILIEHUSI CUCTEMbBI HEPABEHCTB.

DOyHKIUHA

IMousitue pynkuuu (11 yacos)




JlekapToBbl ~ KOOpAMHATBI Ha IUIOCKOCTH. @OpMHUpOBaHHWE NPEACTABICHUH O
METaNpeIMETHOM TOHATHH «KOOpAUHATBI». CrmocoObl 3amaHus (YHKIUN: aHATUTHYECKHIA,
rpadudeckuid, Tabimmunbiii. ['paduk dyakumu. [IpuMepsl QyHKINMA, MOTy4aeMbIX B MpOIECCe
MCCIICIOBAHMSI Pa3IMYHBIX PEaJIbHBIX MPOIECCOB M PEeIICHHs 3a/1a4. 3HaYeHNEe (PYHKIIUU B TOUKE.
CpoiicTBa (QyHKIMHA: OOJIACTH ONPEACICHHS, MHOXECTBO 3HAYCHHUU, HYJH, NPOMEKYTKU
3HAKOIIOCTOSIHCTBA,  YeMmHOCMb/HeuemHOCmb, TIPOMEXKYTKH BO3pacTaHUs W yOBIBaHUS,
HauOoJIbIIIee U HAMMEHbIIee 3HaYeHUs. VceaenoBannue GyHKIUU 110 €€ TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocms ¢pynxyuu. Kycouno 3adanuvie gynxyuu.

JIuneiinasa ¢pyuxuus (9 yacon)

CpoiictBa u Tpaduk JnuHEWHOW (yHKIMH. VYTI0BOH KOIPOUIMEHT MPSAMO.
Pacnonoxenune rpaduka TuHEHHONH QYHKIIUM B 3aBUCUMOCTH OT €€ YIJII0BOTO KO3 UIMEHTA U
cB0OOMHOTO WieHa. Haxooicoenue kod¢hhuyuenmos nunetnot GyHKyuu no 3a0aHHbIM YCA08UIM:
npoxodicoeHue NPSMol yepes 08e MoYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPATLIENbHOU OAHHOU NPSAMOU.

KBanparnunas pynknus (7 4acos)

CpoiictBa W rpaduk KBaapaTuuHod (yHkuuu (mapabona). [locmpoenue epagura
Kéaopamuynou @yHkyuu no mouxkam. HaxoxaeHue Hyned KBaapaTHUHON GYHKINH,
MHOIHCECNBA 3HAYEHULL, NPOMENCYIMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCTIU.

OOpaTHasi NPONOPUMOHATBHOCTD (2 yaca)

k
CaoiicTBa GyHKIUH Y = k y = —. I'unepbona.
X x
I'pagpuxu ¢pynkuuii.(11 uacoe)

IIpeobpazosanue epaguxa ¢pynkyuu y =f (x) 011 nocmpoenus
epagpuxos Qynkyutl 6u0a y = af (kx + b) + c -

. k
I'paguxu ¢pynxyuii y=a+m,y: Xy =3y =x"|

ITocaenoBareapHocTH U nporpeccun (15 yacos)

YucnoBas  mocnenoBaTenbHOCTh.  I[IpuMepsl  4YMCIIOBBIX  NOCIIENOBATEIBHOCTEH.
beckoHeunble mocieqoBaTeNbHOCTH. ApudMeTHYeckas Mporpeccuss M €€ CBOMCTBa.
I'eomeTtpuueckass mporpeccus. Dopmyra obweco uyjieHa U CYyMMbl N NEPebiX YJNeHO8
apugmemuueckoul u ceomempuyeckoii npoepeccuil. Cxoo0auasics 2eomempuyeckas npo2peccus.

Pelnenue TeKCTOBBIX 3a1a4

3agaun Ha Bce apupMeTHyecKue aAeiicrBus (7 4acoB)

Pemienue TekcToBBIX 3aau apupmMeTHdeckuM criocodom. Vicronp3oBanue Tabiul, cXeM,
4yepTexel, APYTUX CPeCTB MPEeACTaBICHUS JAHHBIX MIPU PEIICHUH 3a/]auu.

3agayu Ha IBMKeHHe, pa0oTy M MOKYNKH (2 yaca)

AHanu3 BO3MOXKHBIX CUTyal[iil B3aMMHOT'O PacIoJioKeHUsI 00BEKTOB MPHU UX JBUKEHHH,
COOTHOILIEHUS] 0ObEMOB BBIMOJIHAEMBIX pabOT IPU COBMECTHOM paboTe.

3agaum Ha YacTH, 1014, NIPOLEHTHI (2 yaca)

Pemenue 3a1a4y Ha HaXOXA€HNUE YaCcTH YKCIIa ¥ YKCIIa [0 ero yacTy. Pemienue 3aiay Ha
IIPOLIEHTHI U Aoau. [IpuMeHeHrne nponopuuil Npy penIeHny 3a1ad.

Jloruyeckue 3axa4u (5 4acos)

Pemenue noruueckux 3agau. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maoauy.

OcHOBHbIE METOIbI PellIeHUsI TEKCTOBBIX 3a1a4: (5 yacoB)

apudMeTHuecKuil, anredbpandeckuid, nepedop BapuaHToOB. [lepsuunvie npedcmaesieHus o
Opyeux mMemooax peuieHus 3a0ay (2eomempuyeckue u epaguyeckue memoonl).

CraTHCTHKA U TeopHs BEPOSITHOCTEH

Crarucruka (7 4acoB)

Tabmuunoe wu rpaduyueckoe TPENCTABICHUE JAaHHBIX, CTOJOYATBHIE U KPYroBbIE
auarpamMmbl, TpaduKy, NMPUMEHEHHE auarpaMM W TrpaduKoB A OMHCAaHUS 3aBUCHUMOCTEH
peaIbHbIX BENWYMH, U3BJI€YeHHEe HHQoOpMalMu u3 TaOIuI, JauarpaMM U TpaduUKOB.
OmnwucarenpHble CTATUCTHYECKHE MTOKA3aTEeIN YUCIOBBIX HAOOPOB: cpeiHee apupMeTHIecKoe,



Meouana, HanboJblllee U HauMeHblIllee 3HaueHHs. Mepbl pacceuBaHus: pa3Max, oucnepcusi u
CManoapmHoe OmK10OHeHue.

CrnyuaitHas ©3MEHUYMBOCTh. MI3MEeHUMBOCTD IPU U3MEpEHUsIX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBHIX BENIUUUHAX.

Cayuaiinbie coObITHS (4 Yaca)

CrnydaiiHple ONBITHl (PKCIIEPUMEHTHI), 3JIEMEHTApPHBIE CiIydailHbIE COOBITHS (HMCXOIIBI).
BepositHocTi  snemeHTapHbIX  coObITH. CoOOBITHMS B CIOy4alHBIX OKCHEPUMEHTAX H
OJIaronpHUATCTBYIOLINE dJIEMEHTapHble coObITUs. BeposaTHocTH ciiydaliHbIX coObITHI. OMBITHI €
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU. Kiaccudyeckue BEpOSTHOCTHBIE OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowwto ouazpamm Jiiiepa.
IIpomueononosicnvle codbvimus, obOveOuHenue u nepeceuenue codovimuil. Ilpasuno crodxcenus
sepossmuocmeti. Cnyuatinwiti  evloop. Ilpeocmaenenue sKcnepumenma 6 6ude Oepesa.
Hezasucumvlie  cobvimus. Ymnoorwcenue  eeposmuocmeri  He3a8UCUMBIX — COObIMUIL.
Ilocneoosamenvuvie neszagucumvle ucnvimanus. llpencraBieHne O HE3aBUCUMBIX COOBITHUSIX B
KU3HU.

Dnemenmul komounamopuxu (9 uacos)

IIpasuno ymnoowcenus, nepecmanosku, Gakmopuan uucna. Couyemanusi u HUCIO
couemanuti. @opmyna uucia covemanuti. Tpeyeonvrux Ilackans. Onvimel ¢ 60ILUWUM YUCTIOM
PABHOBO3MOIICHBIX  INEMEHMAPHBIX cobbimull. Buvluucnenue eepoamuocmeti 6 onvlmax ¢
npumeHenuem KoMOuHamopHvlx ¢gopmyn. Hcneimanua bBepuynnu.  Yenex u  Heydaua.
Beposmnocmu cobvimuti 6 cepuu ucnvimanuti bepuynnu.

Cnyuaiinvie ¢éenuuunst (3 uaca)

3HakomMcmeo co CAYHAUHbIMU BETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX
cayuatinvlx genudun. Pacnpedenenue seposimuocmen. Mamemamuueckoe oorcuoanue. Ceoticmaa
Mamemamuyecko2o oxcuoanus. [lonamue o 3akone oonvuiux yucen. Msmepenue geposmuocmeil.
Ilpumenenue 3axkona O60MbWUX HUCEN 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUl,
obecneuenuu 6e30NACHOCMU HACENIeHUs. 8 UPE3BbIYALIHBIX CUMYAYUSX.

Hcmopua mamemamuxu (3 vaca)

Iloemopenue (40 uacos)



TemaTnyeckoe MIIaHMPOBAHUE

Ne Tema Trnace 8ki1acc 9kJ1ace
1 Yucna - 1 -
PanmonansHeie uncna

2 WppaimonaipHble ynciia - 1 -

3 ToxecTBeHHBIE 10 - -
npeoOpa3oBaHUs
YucmoBele ©  OyKBEHHBIC
BBIPKEHUS

4 Llenbie BoIpaxeHUs 45 -

5 JpoOHO-palmoHaNbHbIC - 26 -
BBIPAKCHUS

6 KBanparhbsle KopHU - 13 -

7 PaBencrtBa 5 - -

8 YpaBHEeHHS 2 1 -

9 JluneitHoe ypaBHEHHE 2 - -

10 KBangpatHoe ypaBHEHUE U €ro - 9 -
KOpHH

11 JIpoGHO-palnoHanbHbIC - 5 -
YpaBHEHHS

12 Cucrembl ypaBHEHUN 11 5)

13 HepaseHcrna. - 14 8
CucTeMbl HEpaBEHCTB 6

14 Oynkiuu. [Tonarue QyHKIUM. 2 9

15 Jluneitnas QpyHkuus 9 - -

16 KBanpartuunas QyHKIus - - 7

17 Oo6partHas - 2 -
MPONOPIIMOHATIEHOCTh

18 I'paduku pynkunii - 2 9

19 [TocnenoBarenbHOCTH u - - 15
Iporpeccuu

20 3amaun Ha BCE 2 2 3
apupMeTHIecKue 1eicTBUs

21 3ajauu Ha JBWKEHUE, paboTy U - 2 -
MOKYIIKH

22 3amauM  Ha 4YacTH, JOJH, - 2 -
MPOICHTHI

23 Jlornueckue 3amaun - - 5

24 OCHOBHBIE METO/IbI pEHICHUS - 1 4
TEKCTOBBIX 33Ja4

25 CratucTuka 3 4 -

26 CayyaiiHbple COOBITHS - - 4

27 DneMeHThl KOMOMHATOPUKH - - 9

28 CrnyyaiiHble BEITMUUHBI - - 3

29 HcTopust MaTeMaTuKu 1 1 1
[ToBTOpenue 10 10 20

Hroro 102 102 102




