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1. Copnep:xxanue Kypca

DJIeMeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSMHU: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
[MOJIMHOKECTBO, IPUHAJICKHOCTD;

®  33/1aBaTh MHO>KECTBA MEPEUHUCICHUEM UX DJIIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TTOJIMHOKECTBO B MPOCTEHIIINX CUTYAIUSX;

e oOmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATUSMHU: OIPEACIICHHE, aKCHOMa, TEeopema,
JI0KA3aTeIbCTBO;

® [IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI JIsl TOATBEPAKHEHHS CBOUX BBICKA3bIBAHUM.
B noBceHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX MPEeAMETOB:

®  JCIOJIb30BaTh TIpadUUecKoe MPEACTABICHHUE MHOYECTB JUIsl OMHUCAHUS pealbHBIX
MIPOIIECCOB U SIBJICHUM, MPU PEIICHUH 337124 IPYrUX YUeOHBIX MPEIMETOB.
Yucaa

e OnepupoBarh Ha 6a30BOM YpPOBHE MOHATUSIMH: HATYPAJIbHOE YHCIIO, IIEJI0€ YUCIIO,
OOBIKHOBEHHasi JIpoOb, JecsATUYHAsT JApoOb, CMeIIaHHas JApoOb, palMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJIpaTHbIN KOPEHB;

®  JCIOJIb30BaTh CBOMCTBA YMCEN U MPABUJIA JEHUCTBUM ITPU BBIIIOJHEHUN BBIYUCIICHU;

®  HCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUI
Y PELICHUH HECJIOKHBIX 3a/ad;

®  BBINOJHATH OKPYIJIEHHUE PAIMOHAIBHBIX YHACENI B COOTBETCTBHUU C IIPaBUJIAMU;

®  OIICHMBATh 3HAYEHHE KBAJIPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOTO YKCIIa;

®  Pacro3HaBaTh PAlMOHAIBHBIE U UPPALMOHAIIEHBIC YUCTIA;

®  CpaBHMBATH YHCIIA.
B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH APYTUX IPeAMETOB:

®  OLICHMBATh PE3YJIbTAThl BEIYUCICHUN MIPU PEIICHUN MPAKTUYECKHUX 3a/1a4;

®  BBINOJIHATH CPABHEHHE YHCEI B PEATBHBIX CUTYaLUAX;

®  COCTaBJISITh YMCJIOBBIE BBIPAKECHMS MIPU PELICHUU NMPAKTUYECKUX 3a/1ad M 3a4ad U3
JOPYTrux y4eOHbIX IPEIMETOB.
ToxnecTBeHHbIE PE0OPA30BAHUSA

e BroinonHATh HECHOXHBIE MpeoOpa3oBaHMs AJIs BBHIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPAXKEHUH, COJEpXKAIIUX CTENEHU C HATypalbHBIM IOKAa3aTelIeM, CTEINEHU C LEJIbIM
OTPULIATEIILHBIM MTOKAa3aTelIeM;

®  BBLINOJIHATH HECJIOXHBIE MpeoOpa3oBaHUsl LENbIX BBIPAKEHUN: PaCKphIBaTh CKOOKH,
MIPUBOJIUTH OJJOOHBIE CaraeMsie;

®  WCIOJIb30BaTh (OPMYIIBI COKPAIICHHOTO YMHOXEHHS (KBaApaT CyMMBbI, KBaJpar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) AJIsl YIIPOILEHUS BEIUMCICHU 3HAYECHUI BBIPAKEHUN;

®  BBLINIOJIHATH HECJOXKHBIE TpeoOpa3oBaHUsl JIPOOHO-TMHEHHBIX BBIPAXKEHUH U
BBIPAKEHUI C KBaJIPaTHBIMU KOPHSAMH.
B noBcegHeBHOI KU3HM U NIPH M3YYEHHUH JAPYTUX NIPeAMETOB:

® [IOHMMAaTh CMBICII 3aIIMCH YUCJIa B CTAHAAPTHOM BUJIE;

e  OmepupoBaTh Ha HA30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3AMUCH YHUCTIAY.
YpaBHeHUS U HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSIMH: PaBEHCTBO, YHCIOBOE DPAaBEHCTBO,
YPAaBHEHUE, KOPEHb YPABHEHMS, PEUICHUE YPAaBHEHMS, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pELIEeHNE HEPABEHCTBA;

®  [IPOBEPATH CIIPABEIIMBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pewiaTh JIMHEHMHBIE HEPABEHCTBA M HECIOKHBIE HEPABEHCTBA, CBOJMAIIMECA K
JIMHENHBIM;

®  peuaTh CUCTEMBI HECITIOKHBIX JJMHEWHBIX YPABHEHHM, HEPABEHCTB;

®  TIPOBEPSATH, ABJSAETCS JTU JaHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEpaBEHCTBA);

e  pelaTth KBaJIpaTHBIE YpaBHEHHs 110 (opMyJie KOpHEH KBaIpaTHOTO YpaBHEHHS;

®  1300pakaTh pelICHHs] HEPABEHCTB M UX CHCTEM Ha YUCIIOBOU MPSAMOil.
B noBceHeBHOM KMU3HM U NIPU M3YyYECHUH APYTUX MPEeAMETOB:



®  COCTaBJISITH U pELIaTh JMHEWHbIE YPaBHEHUS IPU PEUICHUM 3a/1a4, BO3HUKAIOUIUX B
ApYruX y4eOHBIX MMPEeIMETaXx.

DyHKUUHA

e Haxomuth 3HaueHHe (HYHKUIUU 10 33JaHHOMY 3HAYCHHUIO apTyMEeHTa;

® HAXOJIUTh 3HAYCHHE ApryMEHTa IO 33JaHHOMY 3HAYCHUIO (DYHKLIUU B HECIOXKHBIX
CUTYaIUsIX;

®  OmIpeleNsiTh IOJOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOpJAMHATHI TOYKH IO €€
MIOJIOKEHUIO Ha KOOPJIMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaXOAUTh OONACTH OINpENeNeHUs, MHOXECTBO 3HAYCHUH, HYIHU
(GyHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, TIPOMEXYTKHM BO3pacTaHHs W  yOBIBaHUS,
HauOoJIbIIIee U HAUMEHbIIIEe 3HAYCHHUS (DYHKIINU;

®  CTpPOWTH rpaduK TUHEHHOW PyHKINU;

®  [IPOBEPSATH, ABISAETCS JIM JAaHHBIM rpaduk rpadukoM 3alaHHON QyHKUINU (JTMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPONOPLUUOHATILHOCTH);

e omnpenensaTh NpUOMKEHHBIE 3HAYEHHs] KOOPAMHAT TOUKM NepecedeHus! rpaduxos
GbyHKIIHI;

e omepupoBaTb Ha  0a30BOM  ypOBHE  NOHATHUAMM:  IOCJIEIO0BATEIBbHOCTD,
apudmeTnyeckas mporpeccus, reoMeTpuyeckas Iporpeccus;

e pemath 3aJauyd Ha TNPOTPECCHH, B KOTOPbIX OTBET MOXET ObITh MOJIyYeH
HETIOCPEACTBEHHBIM MOJCYETOM 0€3 MpUMEHEHHS (POpMYIL.

B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

®  WCIIOJIb30BaTh rpaMKu peaIbHBIX MPOILIECCOB U 3aBUCUMOCTEN JIJIsl OTIpeACTICHUS UX
CBOMCTB (HamOoJbllIMEe M HAUMEHBIINE 3HAYEHHs, MPOMEXYTKH BO3pacTaHUs U yObIBaHMS,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYEHHUH U T.11.);

®  JCIOJIb30BaTh CBOMCTBA JWUHEHHON (PyHKIMH W ee rpaduK IPH PEHICHUH 3a/1a4d W3
JOPYrux y4eOHbIX IPEIMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

e llmers mpencraBieHHE O CTAaTUCTUYECKUX XapPAKTEPUCTHKAX, BEPOSITHOCTH
CITy4aitHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemath MpocTedlIMe  KOMOMHATOpHBIE  3adayd  METOJAOM  MpPSMOrOo |
OpraHM30BaHHOTO Nepedopa;

®  [IpE/ACTaBJIATH JaHHBIC B BUJIE TAOIUL, TUarpaMm, rpaguKoB;

® yuTaTh UHPOPMAIINIO, IPEICTABICHHYIO B BUJIE TaOIMIIbI, TMarpaMMbl, rpaduka;

®  ONpeleNsITh OCHOBHbBIE CTATUCTUYECKHE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;

®  OLEHHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIydasiX;

®  UMETh IPEJCTABJICHUE O POJIU 3aKOHA OOJIBIINX YUCEN B MACCOBBIX SBJICHUSX.

B noBcegHeBHOI KU3HM U IIPH M3YYEHHUH JAPYTUX IPeAMETOB:

®  OIEHMBATh KOJMYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tiepedopa;

® UMETh MPEACTABICHUE O PpOJIM MPAKTUYECKH JOCTOBEPHBIX M MAaJIOBEPOSITHBIX
COOBITHIA;

® CpaBHMBAaTh OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTUKH, MOIYYCHHBIE B IpoLECCEe
pEeLIeHNs IPUKIAIHON 3a1a4M, U3Y4E€HHUs PEAJIBHOTO SIBJICHHUS,

®  OIICHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUIN U SBICHUN B HECTIOXKHBIX CUTYaLIUAX.
TexkcToBBIC 3024l

e Pemath HeCJOXHBIE CIOKETHBIE 33aJaud pPa3HbIX THUIIOB Ha Bce apupMeTHUYECKHe
JIefCcTBUS;

® CTPOMTh MOJETb YCIOBHMS 3afaud (B BHUAE TaONMUIbI, CXEMbI, PHUCYHKAa WIH
ypaBHEHHUs), B KOTOPOW TaHbl 3HAYCHMs JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEIMYHH, C IIEJbIO
IIOMCKA PELICHMS 3a/1a4H;

®  OCYLIECTBIATH CHOCOO MOUCKA PELICHUS 33/1a4H, B KOTOPOM PACCYXAEHUE CTPOUTCA
OT YCJIOBHUSA K TPeOOBAHUIO UM OT TPEOOBAHUS K YCIOBUIO;

®  COCTaBJIATH IUJIaH PELICHUS 3aJa4u;

e  BBIJCIATH ATAlbl PELICHUS 331a4U;



®  UHTEpHpPETUPOBATh BBIYMCIUTEIBbHBIE DPE3ylbTaTbl B  3ajauye, HCCIEI0BATh
IIOJIyUEHHOE pElICHUE 3a1auu;
®  3HATh Pa3JIMUUE CKOPOCTEH 00BEKTa B CTOSTYEH BOJIE, IPOTUB TEUEHUS U MO TEUEHUIO
pexu;
e  pelarh 3aJla4M Ha HaX0>K/IEHUE YaCTH Yncia U Yucia 10 €ro 4acTu;
e pemiate 3aJauyd  pasHBIX TUNOB (Ha padOTy, Ha IOKYIKH, Ha JBH)KEHUE),
CBSI3BIBAIOIINX TPH BEIIMYHMHBI, BBIICNATH 3T BEIIMYUHBI U OTHOLICHHUS MEXy HUMU;
®  HaxOJUTh IPOLEHT OT YMCIA, YUCJIO IO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHI)KEHHE WM MTPOLIEHTHOE MOBBILIEHUE BEINYHUHBI;
®  pellaTh HECJIOXKHbIE JIOTUYECKUE 3a7jaul METOJIOM PACCYKICHUH.
B noBceqHeBHO¥ KM3HU M MPU U3YYE€HHUH PYIUX NPeAMeTOB:
®  BBIIBUTATh THUIOTE3bI O BO3MOXHBIX NPEACIbHBIX 3HAUYEHUSX HCKOMBIX B 3ajaye
BEJIMYMH (1€7aTh MPUKUJIKY).
I'eomeTrpuueckue purypsoi
e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMU FT€OMETPUUECKUX QUTYD;
® U3BJIEKaTh MHPOPMAIIMIO O TEOMETPUUECKUX (PUTypaX, IPEJICTABICHHYIO Ha YepTekKax B
SIBHOM BHJIE;
® [IPUMEHSTH JJIs PEeLIeHHs 331a4 TeOMEeTpUUYecKue (aKkThl, €CIH YCIOBUS UX IPUMEHEHHUS
3a/laHbl B IBHOU (hopMme;
e pemaTh 3a/1a4M Ha HAX0K/IEHNWE T€OMETPUUYECKUX BETMUHH MO 00paslaM WiH
aJIrOpUTMaM.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH PYTUX NMPEAMETOB:
® 1CIIOJIb30BaTh CBOMCTBA FT€OMETPUUECKUX QUTYD JUIsl pElIeHHs TUIIOBBIX 3a7a4,
BO3ZHMKAIOIIMX B CUTYyalUsIX TOBCEAHEBHOM KM3HH, 3a/1a4 MPAKTUYECKOTO COAEPIKAHMUSI.
OTHoOmIEeHUS
e OmnepupoBarh Ha 6230BOM YPOBHE MOHATHUSMH: PABEHCTBO (UTYp, paBHbIE (DPUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapaJUIEIbHOCTD MPSIMBIX, IEPIEHIUKYISIPHOCTD IPSMBIX,
YTJIBI MEXKAY MPSIMBIMU, NIEPIEHAUKYIISAP, HAKIOHHAS, TPOSKIHSL.
B noBceqHeBHOM KM3HHM M IIPU U3YYE€HHUH JPYIUX NPEAMETOB:
® UCMOJb30BATh OTHOUIEHHUS AJIs PEIIEHUs IPOCTEHINX 3a1a4, BOSHUKAIOIINX B peaIbHON
AKHU3HU.
N3mepenusi M BbIYUCICHUSA
e BhINOJHATE U3MEPEHUE JUIMH, PACCTOSIHUMN, BEJTMYUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB
JUI U3MEPEHU JUIMH U YTJIOB;
® [IpUMEHATH (POPMyJIbI IEpUMETpa, MJIOIIAIN U 00beMa, MJIOIIAIH TOBEPXHOCTH
OTJIEJIbHBIX MHOTOIPAHHUKOB TP BBIUMCIICHUX, KOT/1a BCE JaHHbIE HMEIOTCS B
YCIIOBUH;
e npuMeHsATh Teopemy [Iudaropa, 6a30Bbie TPUTOHOMETPUYECKUE COOTHOIIEHUS JUIS
BBIUMCIIEHUS JUIMH, PACCTOSHUM, TUIONaiell B MPOCTEUIINX ClydasX.
B noBceqHeBHON KM3HM M NIPU U3YYEeHHUH JPYIrUX NPeAMETOB:
®  BBIUUCIIATH PACCTOSHUS Ha MECTHOCTHU B CTAHJIAPTHBIX CUTYallUsX, IUIOIAAN B
IPOCTEHIINX CIIydasX, IPUMEHATh (GOPMYIIbl B IPOCTEHIINX CUTYaLUsX B TOBCETHEBHOM
AKHU3HU.
I'eomeTpnuyeckue NoCTpoeHus
e M300pakaTh TUIIOBBIE MJIOCKUE (PUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKHU U C
MIOMOIIBIO HHCTPYMEHTOB.
B noBceHeBHO¥ KM3HM M IPU U3YYEeHHUH JPYIUX NMPeAMETOB:
®  BBINOJHATH NPOCTEHIIINE TIOCTPOECHUS HA MECTHOCTH, HEOOXOAUMBIE B PEATILHOM KHU3HH.
I'eomeTpuyeckue npeodpasoBanus
e Crpouth GUrypy, CHMMETPUUHYIO JaHHOH (HUType OTHOCUTEIHHO OCH U TOUYKH.
B noBceqHeBHOM KM3HM M IPU U3YYEHHUH IPYTrUX NPeIMeTOB:
® pacno3HaBaTh JBIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;
® pacno3HaBaTh CUMMETPHUYHBIE (PUTYPHI B OKPYKAIOIIEM MHpE.
BexkTopsl 1 KOOPAMHATHI HA MIOCKOCTH



e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMH BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YKUCJIO, KOOPAUHATHI Ha INIOCKOCTH;
® ONpeAeATh NPUOIMKEHHO KOOPAUHATHI TOUKH I10 €€ M300paKeHUI0 Ha KOOPAMHATHON
IUIOCKOCTH.
B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NPeJIMeTOB:
® CIIOJIb30BaTh BEKTOPHI I PEILICHUS IPOCTEMILINX 3a/1a4 Ha OIPEIEIIEHUE CKOPOCTH
OTHOCHUTEJILHOTO JIBHYKEHUSI.
MeTtoabl MaTEMaTHKHU
e BriGupars moaxoaAIMi U3Yy4EHHBIN METO/ U1l PEIIEHUs U3YYEHHbBIX TUIIOB
MaTeMaTHYECKUX 3aa4;
e [IpuBOoANTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKaIOLEn
JNEUCTBUTENBHOCTU U IPOM3BEJICHUSIX UCKYCCTBA.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:
® U3BJIEKaTh, UHTEPIPETUPOBATH U NIPEOOPa30BbIBATH MH(OPMALINIO, IPEICTABICHHYIO B
TabIuIax, Ha AUarpaMMax, rpagukax, OTpakarollyto CBOMCTBA U XapaKTEPUCTUKHU
peaJIbHBIX MTPOLIECCOB U SBJICHUH;
® OIpeneNsITh CTATUCTUUECKHE XapaKTEPUCTUKU BHIOOPOK 10 TaliuIaM, JuarpaMmmam,
rpadukam, BBITIOJIHATh CPABHEHNE B 3aBUCHMOCTH OT LI€JTH PEIIeHUs 3a/1a4H;
® OILIEHUBATh BEPOSATHOCTb PEAbHBIX COOBITUI U SIBJICHUU.

JJIeMeHTbI TEOPHMH MHOKECTB U MATEMATH4Y€eCKOM JIOTUKH

o  Onepuposame nousmMuaAMU: ONpeoeieHue, meopemd, aKCUOMd, MHONCECHEO,
XapakmepucmuKku MHONCECMBd, INeMEHm MHONMCeCmsed, Nycmoe, KOHeuHoe U OecKOHeuHoe
MHOIHCECTBO, NOOMHONCECMBO, NPUHAOTEHCHOCTb, BKIIOUEHUE, PABEHCTNBO MHONCECME,

®  U300padCAmMmb MHOICECMBA U OMHOUWEHUE MHONCECIE C NOMOWBIO KPY208 Dilnepa,

® onpeoderimv  NPUHAONEHCHOCMb  JIEMEHMA  MHONCECmEy,  00beOUHeHU U
nepeceuenuro MHONCeCms;

®  3a00a8amb MHOJCECMBO C NOMOWDIO NEPEYUCIeHUs DNIeMEHMO08, CI0BECHO20
ONUCAHUSL

® onepuposamv  NOHAMUAMU:  BbICKA3bIGAHUE,  UCMUHHOCMb U JIOJCHOCHb
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3LIGAHUL, ONepayuu HAO BbICKA3bIGAHUAMU. U, WIU, He,
VCILOBHbLE BbICKA3BIBAHUS (UMNIUKAYUU),

®  Ccmpoums GbICKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIGAHUIL.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

®  cmpoums YenouKu YMO3AKIUEHUI HA OCHOBE UCNONb308AHUSL NPABUIL IOCUKU,

®  UCNONL308AMb  MHOJICECMBd, ONepayuu ¢ MHONICECMBAMU, UX epaghuueckoe
npedcmasienue 0Jisk ONUCAHUSL PEeATIbHbIX NPOYECCO8 U S6TLeHUIL.
Yucaa

o Onepuposams NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCEL, MHONCECHBO YEbIX
yucen, MHONCECMBO DPAYUOHAILHBIX HUCEN, UPPAYUOHATbHOE YUCLO, KBAOPAMHbBIL KOPEHb,
MHOIICECBO OCUCTNEUMENbHBIX YUCE]l, 2EOMEMPUYECKAsT UHMEPNPEMAayUusi HAMypaibHblX, YelblX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE],

®  NOHUMAMb U OOBACHAMb CMBICT RO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

®  GLINOIHAMDb GBIMUCICHUS, 8 MOM YUCILE C UCHOIb30BAHUEM NPUEMOE PAYUOHATbHBIX
8bIYUCTCHUU,

®  GLINOIHAMb OKPY2IeHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHATLHBLE U UPPAYUOHATBHBLE YUCA,

®  npedcmasiamsv payuoOHAIbHOE YUCTO 8 8UOe 0eCAMUUHOU Opoou

®  YNopA0ouUUBAMb YUCAA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU Opoou;

o naxooums HO/ u HOK uucen u ucnoiw306amov ux npu peuwieHuu 3a0ay.
B noBceqHeBHO¥ *KM3HU M TPU U3YYEHUH JPYTUX NPEAMETOB:

®  NpUMEHAmMb NPAGULA NPUOIUINCEHHBIX BbIYUCIEHUL NPpU peuleHUuu NPpaKmuieckKux
3a0ay U peweHuy 3a0ay Opyeux yueoHvlx npeomemos;



®  GLINOAHAMb CPAGHEHUe pPe3yIbMamos GblYUCIEHUN NPU peuleHuu NpaKmuideckux
3a0au, 8 MOM YUCLe NPUOTUNCEHHBIX BbIUUCTIEHULL

® cocmasenamv U OYEHUBAMb HUCIOBblE BbIPANCEHUS NPU PeUeHUU NPAKMU4ecKux
3a0ay u 3a0a4 uz Opyeux yueOHvix npeomemos;

®  3anuUcvlBamb U OKPY2lAmb YUCI08blE 3HAYEHUS PEATIbHBIX 8ETUUUH C UCNONb308AHUEM
PA3HBIX CUCTEM UBMEPEHUs.
ToxnecTBeHHbIE IPe0OPaA30BaAHUA

e Onepuposame NOHAMUAMU CMENEeHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
YenviM OMmpUYamenbHulM NOKa3amenem,

®  BLINOAHAMbL NPeodPA308AHUS. UYENblX BbIPANCEHULl: Oelicmeus ¢ OOHOYLEeHAMU
(cnoxcenue, evluumanue, YMHONCEHUE), OEUCMBUA C MHO2OUIEHAMU (CLOdHCeHUe, BbIYUMAHUE,
VMHOCEHUE),

®  GLINOAHAMb PA3NIONHCEHUE MHO2OUNEHO8 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8bIHEeCeHUe 3a CKOOKY, 2PYNNUPOBKA, UCHONIb308AHUE (POPMYI COKPAUJEHHO20 YMHONMCEHUS,

®  guidenamyb K8aopam CyMmbl U pA3HOCMU 0OHOUIEHO8,

®  PACKIAObIBaAmMb HA MHONCUMENU K8AOPAMHbBIUL MPEXUIEH,

®  BLINOAHAMbL NPeoOPA30BAHUS  BLIPANCEHULL, COOEPHCAWUX CMENeHU ¢ Yeablmu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums om 3anuci 6 6ude CMmeneHu ¢ Yeabim
OmpuyamenbHbiM NOKA3amenem K 3anucu 8 sude opoou,

®  GLINOAHAMbL NPeodPA308aHUs OPOOHO-PAYUOHATLHBIX BbIPANCEHUU: COKpAWeHUe
Opobeii, npusedeHue anreeopauieckux opooeti Kk 0owemy 3HaAMeHAmenr0, CLOXCeHUe, YMHONCEHUe,
OelleHue aneebpauyeckux opobdell, 8036edeHue aneeopaudeckol 0poou 6 HAmypaibHyrO U Yeayio
OMpUYaAmenbHy0 CmeneHs,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPAHCAUUX KBAOPATHBLE KOPHUL,

®  guidenamb K8aopam CyMMmbl UIU PAZHOCIU OBYUYIEHA 8 BbIPANCEHUSIX, COOEPICAUUX
K6aopammubvle KOPHU,

®  BLINOAHAMb NPEOOPAZOBAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYITb.
B noBceqHeBHO# :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeEIMETOB:

®  BLINOAHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
suoe;

®  GLINOAHAMbL NPeodPA30BAHUs ANCEOPAUUECKUX BbIPAJCEHUN NPU PeuleHun 3a0ay
Opyux yueOHblx npeomemos.
YpaBHeHUs] M HEPABEHCTBA

o Onepuposams NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb YDAGHEHUS, PeuleHlUe
HEPaseHCmea, pPABHOCUNIbHbIE YPABHEHUs, 001ACmb onpedeNeHust YpaeHeHus: (HepaseHcmad,
cucmembl YpaGHeHUll U HEPABEHCME);

®  pewams JUHEUHblE YPAGHEHUs. U YPABHEHUS, CEOOUMbIE K JTUHEUHbIM C NOMOWbHO
MOACOECMBEHHBIX NPEOOPA306AHUI,

® pewams KEAOpamuvle YPAGHEHUS U YPABHEHUs, CB00UMble K KE8AOPAMHBIM C
HOMOWBIO MOAHCOECMBEHHBIX NPEeO0OPAZ08AHUIL,

®  peuwams OPOOHO-TUHEUHbIE YPABHEHUS,

* pewams  npocmeliwue — uppayuonanbhvie — ypaguenus — euda [ f (x)=a,

\/f (x) =\/g(x) ;
o pewams ypasnenus euda X" =a;
L4 pemaan ypaGHeHuﬂ C”ZOCO60M paSJIOcheHuﬂ HA MHOMcCUumeilu u 3aMeHbl nepeMEHHOZZ,'
L4 ucnoJjibzoeambs Memod uHmep8aﬂ06 dﬂ}l pemeHuﬂ ueiblx u 0p06H0-pa1/;u0Haﬂbelx
HepaseHcme,
® peutamo ]ZUHeZZHble YpasHeRUA U HepaseHcmeda ¢ napamempamu,;
® peutambs HeClOJHCHble K8a0pamele YpaesHerUsA ¢ napamempom,
® PeULambv HeClOHCHble CUCMeEMbl ﬂuHeﬁHblx ypa@HeHud C napamempamu,
® PeuLambv HeClOJHCHble YPABHEHUA 8 YE1blX YHUCTAX.
B noBceHeBHO KH3HH ¥ IPH U3YYEHHH APYTUX NPEAMETOB:




® cocmasenams U pewiams JUHElHble U K8AOPAMHbvle YPAGHEHUs, YPAGHEHUs, K HUM
c800AWUeCs], CUCeMbl TUHEUHbIX YPAGHEHUU, HEPABEHCME NPU peuleHUul 3a0ay Opyeux y4eOHbIx
npeomemos;

®  GLINOAHAMbB OYEHKY NPABOON0000Us. pe3YIbmamos, Noay4aemvlx Npu peulenuu
JIUHEUHbIX U KBAOPAMHBIX YPAGHEHUU U CUCMeEM JIUHEUHbIX YPAGHEeHUU U HepaeeHCms Nnpu
peutenuu 3a0a4 Opyeux yueOHvix npeomemos;

®  gulOUpamb coomeemcmaylouue YpasHeHUs, HepaseHcmed Uiu Uux cucmemvl OJis
COCMABNeHUsI MaAmMemMamu4eckol Mooenu 3A0AHHOU pPealbHOU CUMyayuu uiu NpuKkiaoHou
3a0ayu;

®  YMemb UHMEPNPEMUPOBAmMb NOJYHUEHHbIU NPU peulenul YPasHeHUs, HepaeeHCcmsd
UIU cucmembul pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOl CUMYayuu uiu NPUKIaoHOU 3a0adu.
D yHKUUHA

e Onepuposams NOHAMUAMU: DYHKYUOHATbHAS 3A6UCUMOCTb, (DYHKYUSA, 2paguK
@yHKYUU, cnocodwvl 3a0anus QyHKYUU, apeymMeHm u 3Hadenue QyHKyuu, ooiacms onpeoeneHus u
MHOJCECMBO  3HAYEHUN  (YHKYUU, HYIU QYHKYUU, NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMYb YHKYUU, YEMHOCMb/HEUEMHOCIb OYHKYUU,

e cmpoumb  epagpuku  JIUHEUHOU, K8aOpamuyHou  QyHKyui, 0bpamuoli

k
NPONOPYUOHANLHOCIU, PYHKYUU 8Uda: Y = a+ b’ y=x,y=%x, y= |X|;
X+

® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb308AMb NPeodpa3o8anus epapuxa
Gynxyuu Y=f(x) ona nocmpoenus epagurxoe pymxyuii y = af (kx+b)+c;

® cocmasnsims YpaeHeHus NPAMOU NO 3A0AHHBIM YCIOBUAM: NpoxXooaujeli yepes 0ge
MOYKU C 3A0AHHbLIMU KOOPOUHAMAMU, NPOXOOsiyell uYepe3 OAHHYIO MOYKY U NapaiieibHOl
OAHHOU NPAMOI;

® uccredosamov yHKYUI o €€ epaghuxy;

®  HAXOO0UMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUL,

®  onepuposamv NOHAMUAMU: NOCLE008AMENbHOCHb, APUPMEeMUILEeCcKds Npopeccus,
2eoMempuyecKas npoepeccusi;

®  pewams 3a0auu HA APUPMEMUUECKVIO U 2eOMEMPUYECKYIO NPOSPECCUIO.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUH IPYTUX MPEAMETOB:

®  WLIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEeabHYI0 3Aa8UCUMOCTb WU NPOYECC NO UX
XapakmepucmuKkam,

®  UCNONBL308AMb CEOUCMBA U CPAPUK K8AOPAMUUHOU (YHKYUU NPU PeuleHUuU 3a0ad U3
Opyeux yueOHblx npeomemos.

TexcToBBIC 327291

e  Pewams npocmele U CIOJNCHbIE 3A0a4U PA3HLIX MUNOE, 4 MakKdice 3a0aqu
NOBBIUEHHOU MPYOHOCMIU,

®  UCNONBL308aMb PA3HblE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONCHbIX 3a0ay OJisl
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeULeHUs] 3A0aY,

®  paziuuames Mooeib MeKcma u Mooelb PeueHus 3a0ayu, KOHCMpPYyuposams K 0OHOLL
MOOenU peuleHUs HeCI0ACHOU 3a0ayu pazHvle MoOelU meKcma 3a0adu;

® 3Hamb U NpuUMeHAmMb 00a cnocoba noucka peuieHus 3aday (om mpedo8aHus K
VCILOBUIO U OM YCIL08USL K MPeDOBAHUIO);

®  MOOenUpo8amb PAcCylcOeHUst NPU NOUCKE PEUEHUs. 3a0ay ¢ NOMOWbIO 2PAgh-cXxembl,

®  8blOeNAMb IMANGL peuleHUsl 3a0aiu U COOePIHCAHUE KAHCO020 IMAna;

®  yuemb 8bIOUPAMb ONMUMATLHBII Memo0 peuleHUus 3a0ayu U O0CO3HABAMb GblOOP
Memooda, paccmMampuéams pasiuyHvle Memoovl, HAXOOUMb pA3Hble peuleHus 3a0ayu, eciu
B03MOICHO,

®  QHANU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0ay,

®  GLINOJHAMb PA3IUYHBIE NPEOOPA308AHUL NPEONONHCEHHOU 3A0ayU, KOHCMPYUpPOB8ams
HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0opamHvle;



®  UHMEpPNpPemupo8ams GbIUUCIUMENbHbIE pe3YIbmamyvl 8 3adaue, UCCIe008amy
NOIyYeHHOe peuleHue 3a0a4du,

®  QHATUBUPOBAML  BCEBOZMONCHbIE —CUMYAYUU  3AUMHO20  PACHONONCEHUS  O08YX
00beKmMo8 U UMeHeHUe UX XAPAKMepUCmuK Npu COBMECHHOM OBUNCEHUU (CKOpocmb, 8peMs,
paccmosnue) npu pewleHuu 3a0ay Ha 08udceHue 08yX 00beKMo8 KaK 6 O0OHOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTICHUSAX,

®  UCCe0068amMb BCEBOIMONCHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UMCEHUE NO peke,
paccmampusams pazmvie CUCHEMbl OMCYEémas

®  pewiams pazHOOOPA3HblE 3A0AYU KHA HACMUY,

® pewiamsb U 0OOCHOBLIBAMb C80€ peuleHue 3a0ay (8vbl0enamb MamemMamuyecKyio
OCHOBY) HA HAXOJHCOEHUe Yacmu YUCIA U YUCIA N0 €20 4aCmU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou,

®  0CO3HABAMb U 0OBACHAMb UOSHMUYHOCHb 3A0ay PA3HBIX MUNOE, CEA3bIEAIOWUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUMNCEHUE). GblOENSIMb MU BEIUYUHbL U OMHOULEHUS]
MedHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ai, KOHCMpPYupogams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNO8;

®  gnademv OCHOBHbIMU MEMOOAMU PeUleHUs 3A0ay HA CMeCU, CNLABbl, KOHYEHMPAayuu,

®  pewiams 3a0ayu Ha NPOYEHMbI, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONbL3YS pA3HbLE CNOCOObI;

®  pewams jocuvecKue 3a0a4u pazHbIMU CNOCobamu, 8 Mom yucie, ¢ 08yms OJ10KAMU U
¢ mpems 610KamMu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0ayu NO KOMOUHAMOpUKE U Meopuu GeposmHOCHell HA OCHOBe
UCNOIb308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PelUeHUe,

®  pewams HeCNIONCHbLE 3a0adU NO MAMEMAMUYECKol CIamucmuke;

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apu@dmemudecKkutl,
aneebpaudeckuil, nepebop 6apuaHmos, 2eoMempuieckuil, epaguuecKkull, NPUMEHIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

®  gblOenAMb NpU peuwleHuu 3a0ay XapaxkmepucmuKu paccMampusaemol 8 3aoaue
cumyayuu, omiuyHvle Om peanrbHulX (me, om KOMopvlX aOCMpPauposanucs), KOHCmMpyupo8ans
HOBble cumyayuy ¢ y4émom >SMmux Xapakmepucmuk, 8 4acmMHOCMU, Npu peuileHuu 3aday Ha
KOHYEeHmMpayuu, y4umvléams niomHoCmy 8eujecmsd,

®  pewiams U KOHCMPYUPOB8AMb 3A0a4l HA OCHOBE PACCMOMPEHUs. PEANbHbIX CUMYaYULll,
8 KOMOpbIX He mpeOyemcsi MOYHbLU 8bIYUCIUMETILHBIU Pe3)Ibmam,

®  pewiams 3a0a4u HA 08UMICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCIEMbl OmcYemd.

CraTuCcTHKA U Teopusi BepOSITHOCTEH

o  Onepuposamv noHAMUAMU: CMOAIOYAMbBlE U KpY2Oo8ble Ouazpammvl, madauyvl
OaHHbBIX, cpedHee apupmemudeckoe, MeOUara, Hauboaibuiee U HauMeHbUlee 3HaYeHUsl 8b1OOPKLU,
pazmax 8blOOPKU, OUCHEPCUsi U CMAHOAPMHOE OMKIIOHEeHUe, CAVYAUHAS U3MEHYUBOCTb,

® uzerekamv UHGopmayuio, npedcmasieHuHylo 6 madbauyax, Ha OuUacpaAMMAax,
epaguxax;

® cocmasnsimes madbauysl, CMPOUmMb OUASPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposéamv NOHAMUAMU: (HAKMOPUAN YUCIA, NEPECMAHOBKU U COYEMAHUS,
mpeyeonvrux Ilackans,

®  NPUMEHAMb NPABGUILO NPOU3BEOCHUSI NPU PEUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CAVYAUHBIL 6blOOp, UCHbIMAHUE,
J/leMeHmapHoe CayyaliHoe codvimue (Ucxod), Kiaccuueckoe onpeoeieHue GeposimHOCmU
CIYYAUH020 COObIMUSL, Onepayul Hao CIY4AUHLIMU COOLIMUIMU,

®  npedcmasiamov UHGOPMAYUIO ¢ NOMOUWDBIO KpY208 Diliepa,

® pewams 3a0a4U HA BLIYUCIEHUE BEPOSIMHOCMU C NOOCHEMOM KOJIUYeCmed
8APUAHMOB8 C NOMOWLIO KOMOUHAMOPUKU.
B noBceaHeBHOI KU3HHU ¥ IPH U3YyYEHUH IPYTUX MPEIMETOB:



®  u3gIEKAMD, uUHmMepnpemuposamy u npeobpazosvieams ungopmayuro,

npeoCcmasieHnylo 8 madauyax, Ha Ouazpammax, 2paguxax, Ompaxjicarowyro ceolucmed u
Xapaxmepucmukuy peaibHulX NPOYeccos U A61eHUl;

L4 onpedeﬂﬂmb cmamucmuvdecKkue  xapakmepucnuku 6bl60p0K no ma@muaM,

()uaepaMMaM, ZpCZQbuKClM, BbINOJIHAMb CPABHEHUE 6 3asUucCUMocmu om yejiu peulerus 3adaqu;

L4 OYeHusambvp 6€poOANTHOCMb pealbHblX cobblmuil U s6/1eHU.

I'eomeTrpuueckue purypsoi

Onepuposams NOHAMUAMU 2eOMeMPUYECKUX Queyp;

U361€Kamv, UHMEPNPEMUPOBAMb U NPEoOPA308bIBAMb UHGOPMAYUIO O 2e0MEMPULECKUX
Queypax, npedcmasieHHyI0 Ha YepmedHcax;

npUMeHsAmb 2eoMempuyeckue Qakxmol 0 peuleHus 3a0ay, 8 Mmom yucie,
npeononazanuux HeCKOJIbKO WAaA208 peuleHus;

Gopmynuposams 6 NPOCMEUUIUX CIYUAAX CBOUCMEA U NPUSHAKU ueyp;

00KA3bIBAMNb 2e0MeMPULeCKUe YMBEPHCOCHUSL,

671a0emb CManOapmHoU Kiaccuguxayuel nioCKux gpueyp (mpeyeorbHuKos u
Yemulpexy20bHUKOB).

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH NPYIUX MPEeAMETOB:

UCNONIL308AMb CEOLICNBA 2EOMEMPUYECKUX (hucyp O/ peutenust 3a0ay NPaKmu4ecKko2o
xapaxkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH.

OTHolIeHUA

Onepuposams NOHAMUAMU. pABEHCME0 Pueyp, paguvie hucypul, pageHcmeo
Mpey2oIbHUKO8, NAPALLEIbHOCHb NPAMbIX, NEPREHOUK)IAPHOCIb NPAMBLX, Veilbl MENCOY
NPAMbIMU, NEPREHOUKYIAD, HAKIOHHASL, NPOoeKyus, nodobue gueyp, nooodbHvle ucypol,
Nn000OHbBIE MPEY2OIbHUKU,

npumeHnamo meopemy Daneca u meopemy o nNpONOPYUOHATLHBIX OMPE3KAX NPU peLleHUU
3a0ay;

Xapaxkmepuzo8ams 83auUMHOe PACHONONCEHUE NPSAMOU U OKPYHCHOCHU, O8YX
OKPYHCHOCMEL.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

HCII0JIB30BaTh OTHOIICHHA JJIA pCHICHUA 3a/1a4, BOSHUKAIOIIUX B peaanoﬁ KU3HU.

I/I3MepeHI/lﬂ U BBIYUCJICHUSA

Onepuposamev npedcmasgieHusmu o ONuHe, NIOWaAou, obveme KaxK GelUdUHAMU.
Ilpumensmo meopemy Ilughacopa, Gopmyrer niowaou, odvema npu  peueHuu
MHO20WALOBLIX 3A0AY, 8 KOMOPbIX He 6ce OaHHble NPeOCMABIeHbl SIBHO, d mpebyiom
BbIYUCTICHULL, Onepuposams Oojiee WUPOKUM KOIULECBOM (HOpMYNL ONUHbL, NAOWAOU,
o0veMma, BbIYUCIAMb  XAPAKMEPUCMUKU — KOMOUHayuil  ¢gueyp  (okpysichocmei  u
MHO20Y20NbHUKOB) — GbIMUCSAMb — PACCMOSIHUSL  MedcOy — ueypamu, — npuMeHsmb
mpueoHomempuieckue QGopmyavl 0N BbIMUCIEHUN 8 0oNee  CIOJNCHbIX — CIYUAsX,
nPOBOOUMb BbIMUCIEHUSL HA OCHOBE PABHOBETIUKOCIU U PABHOCOCMABLEHHOCTU,
nPOBOOUMb NPOCMbLE BBIYUCTEHUSL HA 0ObEMHBIX MeNax,

Gdopmynuposamo 3a0auu Ha BbIMUCTEHUE ONUH, NIOWAOel U 00BEMO8 U peuamb UX.

B noBceaHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

npoBOOUMb 8bIMUCTEHUS HA MECTMHOCMU
npUMeHsAMb QOPMYIbl NPU BLIYUCTIEHUAX 8 CMENCHBIX Y4eOHbIX npeoMemax, 8
OKpYHcaroueri 0etlcmeumeibHOCmU.

I'eomeTpnuyeckue noCcTpoeHus

H306padcams ceomempuueckue gueypvl no mekcmosomy u CUMEOTbHOMY ONUCAHUIO,
€80000HO ONEPUPOBAMb YEPMENHCHBIMU UHCIMPYMEHMAMU 8 HECTIONCHBIX CYUASX,
8bINOIHAMS HOCMPOEHUS MPEY20JbHUKO8, NPUMEHAMb 0MOebHble Memoobl NOCMPOEHUl
YUpKYIem U TUHelKol U NPo8ooums npocmenuiue UCC1e008aHUs YUCIA PeuleHull;
u306pascamos munosvie nI0CcKue hueypsl U 00vemublie meaa ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMOB.

B noBcegHeBHOM KU3HM U NPH U3YYEeHUH APYTUX NPeIMeTOB:



®  BblNOJIHAMb npocmeﬁmue nocmpoOeHUs Ha MeCnmHOCmU, HeobxoouMmble Gpea]leOZZ

HCUBHU,
®  OYeHUBamMb pazmepsl PeanbHbiX 00bEKNMO8 OKPYHCAIOUIe20 MUpQ.
IIpeoGpazoBanus

e  Onepuposams nOHAMUEM OBUINCEHUA U NPEOOPA308AHUA NOO0OUS, 61A0emb NPUeMaMU
nocmpoerus pucyp ¢ UCnOIb308AHUEM OBUIICEHULL U NPe0OPA308aHULl 0000,
NPUMEHAMb NOJIYYEHHbIE SHAHUS U ONbIM NOCMPOEHULL 8 CMENCHBIX NpeoMemax u 6
PEATbHBIX CUMYAYUAX OKPYHCAIOU[e20 Mupa,

o cmpoums Queypy, NOOOOHYIO OAHHOU, NOIBL30BAMBCS CEOUCMBAMU NOOOOUSL OISl
000CcHOBaHUSL CBOUCME uyp;

®  IPUMEHAMb CBOUCMBA OBUNCEHULL 01 NPOBEOEHUs NPOCMEUUX 0O0CHOBAHUL CEOUCNE
Queyp.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
® [IPUMEHATH CBOWCTBA JBM)KEHUN U MPUMEHATH N01001e AJ1 IOCTPOECHUHN U BBIYUCIICHUH.
BekTOpbl 1 KOOPAUHATHI HA MJIOCKOCTH

e Onepuposamv NOHAMUAMU 8EKINOP, CYMMA, PAZHOCIb 8EKMOPO8, NPOU3BeoeHUe
8EKMOPA HA YUCILO, Y20l MeHCOY 6eKMOPAMU, CKATAPHOE NPOoU3eedeHue 6eKmopoas,
KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbI EKMOPA,

®  BLINONHAMb OeUCMBUs HAO BEKMOPAMU (CTLOJCEeHUe, 8bIYUMAHUE, YMHONCEHUE HA YUCTO),
8LIYUCTAMY CKATISIPHOE NPOU3ee0eHUe, ONpedeisimb 8 NPOCMEUUUX CTLYUASX Y20l MeHCOy
8EKMOPAMU, 8bINOTHAMb PA3N0NHCEHUE 8EKMOPA HA COCMAGAIouUe, NPUMEHANMb
noJy4enHbvle 3SHaHUA 8 usuKe, NOIL30BAMbCS POPMYIOL BbIUUCTIEHUS. PACCIMOSHUS
MedHcoy mouKamu no U38eCMHbIM KOOPOUHAMAM, UCHOIb308AMb YPABHEHUsL huyp O
peuleHus 3a0ay;

®  NPUMEHAMb BEKMOPbI U KOOPOUHAMBL OJIs peUleHUsl 2e0MempU4ecKux 3a0ay Ha
gbluUCIeHUEe ONUH, Y2l08.

B noBcegHeBHOIM KU3HM U NP U3YYEeHUH APYTUX PeIMETOB!

®  UCNONBL308AMb NOHAMUSL 8EKIMOPOS U KOOPOUHAM 011 peluleHus 3a0ay no gusuxe,

eeoepaguu u Opyeum y4eOHbIM npeoMema.
Metoabl MATEMAaTHUKH

o Ucnonv3ys uzyuennvie Memoobl, Npo8oOUmMb 00KA3amelbCnEo, GblNOIHAMb
onposepaicenue;

®  gblIOUpaMb U3YUEHHble MemOoObl U UX KOMOUHAYUU O peuleHUs MAmeMamuyecKux
3a0ay;

®  UCNONBL308AMb MamMeMamudeckue 3HaHus OJisl ONUCAHUSL 3AKOHOMePHOCHel 8
OKpYHCcaroweri 0eticmeumenbHOCmMu U NPOU3BEOeHUX UCKYCCMEa,

®  npuMeHAmb npocmeriuiue NPoCPAMMHbLE CPEOCNEA U INEeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl NPU peuieHuy MamemamuyecKux 3a0ad.

2. Ilnanupyemble pe3yJibTaThl 0CBOCHHS Kypca

JInuHOCTHBIE:

1) BOCIIMTAHUE POCCUMCKON IPaKTaHCKOM MAECHTUYHOCTH: MATPUOTU3MA, YBAKECHUS
Kk OTeuecTBy, OCO3HAHUS BKJIAJla OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOIIIEHHE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH O0yYarOIINXCs
K CaMOPa3BUTHIO U caMO0Opa30BaHUIO HA OCHOBE MOTHBAIIUH K OOYYCHHIO U TIO3HAHUIO;

3) OCO3HAHHBII BBIOOP M TOCTPOEHHUE NalbHEWIeH WHAWBHAYyaTIbHON TPaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Tpodeccuii U mpodeccnoHalbHBIX TPEANOUTEHUH C
y4€TOM YCTOWYUBBIX TIO3HABATEIbHBIX HWHTEPECOB, a TaKke Ha OCHOBE (HOPMHUPOBAHUS
YBAXKUTEIBHOTO OTHOLIEHUS K TPYY, Pa3BUTHE ONbITA YY4AaCTHUS B COLIMAIBHO 3HAYMMOM TPYJIE;

4) YMEHHUE KOHTpPOJIMPOBATh MpPOLECC M pPe3yabTaT ydyeOHOM M MareMaTH4ecKoi
NESITEIbHOCTH;
5) KPUTUYHOCTh  MBIIUICHUS,, HWHHUIMATHBA, HAXOJYUBOCTb, aKTHUBHOCTb NpHU

pCHICHUHN MAaTCMAaTUYCCKUX 3a71a4.



MeranpeaMeTrHsble:

1) YMEHUE CaMOCTOSITENIFHO OIpPENeNATh LW CBOEro OOy4YeHHs, CTaBUTh U
dopmynupoBath s cebs HOBbIE 3agaud B yuéOe, pa3BUBaTh MOTHBBI W HHTEPECH CBOCH
IM03HABATEIbLHOM JICITEIIbHOCTH,

2) YMEHUE COOTHOCUTb CBOM JICWCTBUS C IUIAHUPYEMBIMHM DPE3YJIbTATAMH,
OCYLIECTBJIATh KOHTPOJIb CBOEH ACATEIBHOCTU B IPOLECCE JOCTHKEHHUS pe3yibTaTa, OIPEIEATh
crocoObl ACHCTBUI B paMKax MPEUIOKEHHBIX YCIOBHU M TpeOOBaHMH, KOPPEKTHPOBATH CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyalluEd;

3) YMEHHE OIPENEeNITh MOHATHUS, CO3/1aBaTh 0000IIEHHs], YCTaHABIMBATh aHAJIOTUH,
KJIaccu(UIMPOBATh, CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHH ISl KITACCU(PHKAIINH;

4) YMEHHUE YCTaHABIMBATh IPUYMUHHO-CIICICTBEHHBIC CBS3M, CTPOUTH JIOTMYECKOE
paccyxaeHue, yMO3aKJIIoueHue (MHIyKTUBHOE, IENYKTUBHOE U 110 aHAJIOTUH) U J€JIaTh BBIBOIBL;

5) pa3BUTHE KOMIIETEHTHOCTM B 00JIaCTM UCHOJB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH;

6) MepBOHAYAIIbHBIE IMPEACTaBICHUS 00 UAEIX U O METoJaX MaTeMaTUKU Kak 00
YHUBEPCAIBHOM S3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJICITUPOBAHMS SIBJICHUHN U MPOLIECCOB;

7) YMEHHME BUETh MAaTEMaTHYECKYIO 3a/1adyy B KOHTEKCTE NMPOOJIEMHON CUTyalllu B
APYIUX TUCLHHUILINHAX, B OKPYKAIOLIEH KU3HM;

8) YMEHHME HaXOJWTh B PA3IMYHBIX HCTOYHUKAX HH(MOPMAINIO, HEOOXOIUMYIO IS
pelIeHrs MaTeMaTUYeCKUX 3aJad, U IpeJCTaBIATh €€ B MOHATHOW (opMe, IPUHUMATh pelIeHne
B YCJIOBUSIX HEMOJIHOM UM U30BITOUHOM, TOUHOM MIIM BEpOSITHOCTHOW MH(pOPMaLINU;

9) yMEHUE IOHMMATh W HCIOJb30BAaTh MAaTEeMaTHYECKUE CPEACTBA HArJIAJHOCTH
(rpaduku, TaOAUIBI, CXEMBI U Ap.) JUISl WIUTFOCTPALMU, HHTEPIIPETALMH, ApITYMEHTAIINH;

10) YMEHME BBIJIBUTaTh TMIIOTE3bl MPU PEIICHUU 33Ja4d, TOHMMAaTh HEOOXOJIMMOCTb
UX IIPOBEPKH;

11) IIOHMMAaHME CYIHOCTH aITOPUTMUYECKHUX MPEANACAHUN U YMEHHUE IEHCTBOBATH B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM.

IIpenmeTtHbIe:

1) O0CO3HAaHME 3HAYECHHU MaTEeMaTHUKHU JJId OBCEIHEBHOM KU3HU YEIOBEKA;

2) MpEACTAaBIICHHE O MaTeMaTHYeCKOW Hayke Kak cdepe MaTeMaTHUeCKOu
NESTEBPHOCTH, 00 3Tamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJIs1 Pa3BUTHS [TUBUIN3AIINH;

3) pa3BUTHE yYMEHHMM paboTarth ¢  y4eOHBIM MAaTEMAaTHYECKHMM  TEKCTOM

(aHanmu3upoBaTh, U3BJIEKATh HEOOXOAUMYIO MH(OPMAIIHIO), TOYHO U TPAMOTHO BBIpaXXaTh CBOU
MBICIIH C TPUMEHEHHEM MaTEeMaTHUYeCKOW TEPMUHOJOTMM U CHUMBOJMKH, IPOBOJAUTH
KJ1acCU(pUKaIUK, JIOTHYeCKue 000CHOBAHMUS;

4) BJIaJICHUC 0a30BBIM MOHATHHHBIM arfIaparoMm 10 OCHOBHBIM  pa3jiciiaM
COACPIKAHUA

5) CUCTCMATHYCCKHEC 3HAHUA O (I)YHKI_II/ISIX Hn ux CBOﬁCTBaX;

0) IMPAKTHUYCCKU 3HAUYUMBIC MATCMATHYCCKHUC YMCHUSI U HABBIKH, UX IIPUMCHCHHUC K
PCHICHUIO MAaTEMATUUCCKUX U HCMATCMATHYCCKUX 3a/1a4, IIPEAIIOJIararomee YMCHU:

7) BBIINIOJIHATH BBIYMCIICHUA C HeﬁCTBHTeHBHBIMH quciiaMu,

8) peuiaTh YpaBHCHHSA, HCPABCHCTBA, CUCTCMBI ypaBHeHI/Iﬁ H HCPABCHCTB;,

9) peuiate  TCKCTOBBLIC  3aJa4U apI/ICI)MeTI/I"IeCKI/IM CHOCO6OM, C TIOMOIIbIO
COCTaBJICHUA U PCHICHUS ypaBHeHHﬁ, CHUCTCEM ypaBHeHPIfI " HCPABCHCTB,

10) HCIIOJIb30BaTh anre6pa1/1quKI/I171 A3BIK JISI OIIMCAHUSA NPCAMETOB OKPYKAIOLICTO
MHUpa U CO3AaHUA COOTBCTCTBYIOIIUX MATEMAaTUUICCKUX MOI[CJ'ICI\/’I;

11) IMPOBOAUTD IMPAKTUYCCKUC PACYCTBI: BBIUHUCICHUA C IIPOLUCHTAMH, BBIYUCICHUA C

YHCIOBBIMUA noCIaca0BaTCIbHOCTAMU, BBIYHCIICHUA CTaTUCTUYCCKUX XapaKTCpUCTHUK,
BBITIOJTHCHHUC HpI/I6J'II/I)KéHHBIX BBIQHCHCHHﬁ;

12) BBITIOJIHATH TOXKJIECTBEHHBIE IPe0OPa30BaHNUS PALIMOHAIBHBIX BHIPAXKECHU;

13) BBITIOJIHATE ONEPALUH HaJ MHOXKECTBAMU;

14) UCCle0BaTh QYHKIMH U CTPOUTH UX TPaUKH;

15) YUTaTh M MCIOJIb30BaTh WH(OpPMAINIO, TNPEACTABICHHYIO B BHUJIE TaOIMIIBL,

JrarpamMmsl (CTOI04YaTON WM KPYroBOi);
16) peniath NpocTeiinre KOMOMHATOPHEIE 3a/1a4H.



3. Temaruueckoe IJIAaHUPOBaHUE

7 kaacce (1 yac B Henenro, Beero 34 yaca)

IloBTOpEeHHe Kypca MaTeMaTHKH 5-6 Ki1accoB (5 4acoB)

JleiicTBust ¢ panpioHaNbHBIMU unclIamMu. JIelcTBUS ¢ OOBIKHOBEHHBIMH ApoOsimu. JleiicTBust ¢
NECATUYHBIMU unciiaMu. [TpouienTsl. OTHOIICHMS.

Boipa:keHus, ToxaecTBa, ypaBHenus (11 yacon)

Boipaxkenus. [IpeobpazoBanue BolpakeHUN. YpaBHEHUS € OJTHOM MEpEMEHHOM.

Cucrembl JTUHeHHBIX YPaBHeHHH (5 yacoB)

JIuneliHbIe ypaBHEHM C IBYyMs IIEPEMEHHBIMM U UX CUCTEMBI. PeleHne cucTeM JIMHEMHBIX YPaBHEHUM.
Pemrenne 3a1a4d ¢ NOMOIIBIO CHCTEM JIMHEWHBIX YPaBHEHHUU

CreneHnb ¢ HATYpaJbHBIM NOKa3aTeJieM (4 yaca)

IlonsTe cremeHu c HaTypaJbHbBIM IIOKa3aTCJICM. CBOMCTBA CTCIIEHU C HaTypaJbHBIM IIOKa3aTCJICM.
OI[HO‘-IJ'ICHI)I n HCﬁCTBHﬂ C HUMH

MHoroujeHbl. ®opMyJibl COKPAIIEHHOr0 YMHOKeHus (9 yacoB)

Cymma u pasHocTh MHorowieHoB. [lpousBenenue ongHowieHa W MHorowieHa. [IpousBenenue
MHOTOUJIEHOB. PaznokeHne MHorouseHa Ha MHoOXuTenu. KBaapar cymmsl u KkBajpatr pasHoctu. KyO
CyMMBI M KyO pasHocTH. PazHocTe kBagparoB. Cymma U pasHocTh KyOoB. IIpeoOpazoBaHue IenbIx
BBIPAKEHUII.

8 kuacc (1 gac B Hezenmo, Beero 34 yaca)

IloBTOpenue (8 yacoB)

[IpeoOpazoBanue BBIpaKCHUH. YpaBHEHUsS C OJHOW TmepeMeHHOU. JIeHCTBHUA Haa MHOTOWICHAMHU.
DopMyJIbI COKPAIIEHHOTO YMHOXEHHUS. Pa3iioxkeHne MHOTO4YJIeHa HA MHOKHUTEIN

PaunonasbHble BbipaskeHus (7 4acoB)

Panmonaneubpie 1pobu u ux cBoiictBa. CyMMa u pa3HOCTh ApooOeit. [IponsBeneHue u yactHoe IpoOei.

. . K ,
Henenne npobeii. [IpeobpazoBaHue painoHaIbHBIX BhIpaKeHUH. DyHKIUA Y =— u e€ rpaduk
X

KBagparnbie kopuu (10 yacos)

Panmonaneueie uncna. Uppannonansaeie uncna. KBagparasie KopHu. ApuMETHISCKUN KBAAPAaTHBIN
KopeHb. YpaBHenue x2=a. Oynkuus Y =+/X u e€ rpaduk. CBoHcTBa apu(PMETHUECKOIO KBAIAPATHOTO

KOpHs. BeiHeceHue MHOXKHTES 3a 3HaK KOpHS. BHECeHre MHOYKUTEIS 101 3HaK KOPHSI.
[IpeoOpas3oBaHue BEIpAKEHUI, COIEPIKAIUX KBaApAaTHbIE KOPHH.

I'eomeTpusi. Peanbnass matemaruka (9 yacon)

OcHoBHBIE yTBepXKAeHUS U TeopeMsbl. ' paduku. Ctatuctuka. BepostHocTs. [loacuer no popmymnam.
IIpuknangasie 3anaum reomeTpun. Yrisl. [Lnomans. JIuHEL

9 kuaace (1 yac B Hegenmo, Bcero 34 yaca)

Moayab «Aaredpa» (12 yacoB)

IIpeoOpa3oBaHue YnCIOBBIX BhIpakeHUH. [IpeoOpa3zoBaHne anreOpandeckux BbIPaXKEHUH.
IIpeoOpa3oBaHue UppalMOHAIbHBIX BeIpakeHUH. Yucnosas npsamas. KoopauHaTHast II0CKOCTb.
I'paduxy muHEHHOM, KBaJpaTHUHON U IPOOHO-pAIMOHAIBHON (QYHKIMHU. Y paBHEHUS.
HepasencrBa. CucreMbl ypaBHEHHH.

Monyas «I'eomerpus» (8 4acoB)

OcHoBHBIC YTBCPKKACHUA U TCOPCMBI. I/ISMCpeHI/Ie TCOMETPHUUCCKUX BCIIMYHH. I[JII/IHBI. Vel [Inomans.
TpI/IFOHOMCTpI/IH. I[BI/I)KeHI/I}I Ha IIJIOCKOCTH. BGKTOpLI Ha IIJIOCKOCTH.

Moayasb «PeajibHass MaTeMaTHKay (6 4acoB)

TexcroBsie 3amaun. ['papuxu. Cratucruka. Beposrnocts. [Togcuer mo popmymnam.
ITpuknasHble 3aja4u TeOMETPUN

3anaum, cogepxxanme MOAYJIbL M napamertp (3 yaca)

VYpaBHeHUs U HEpaBEHCTBa ¢ MoAyleM. ['paduku ¢pyHKuui, comepkaiie MoIyib.
3aznaun, coaepKaliye napaMerp

IHoBTOpeHue (5 yacon)




