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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPE/IMETA.

BrimyckHuK HayuuTcs B 7-9 Kitaccax (AJ1s UCTIONB30BaHUs B IOBCETHEBHOM JKU3HH U 00ECTICYCHUS BOBMOKHOCTH YCIIEITHOTO TIPOAOIKCHUS
o0Opa3oBaHus Ha 6a30BOM YPOBHE)
JJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

e  OmepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH: MHOXECTBO, JIEMEHT MHOKECTBA, TIOJIMHOKECTBO, MPUHAIICIKHOCTH;

®  33/71aBaTh MHO>KECTBA IEPEUHUCIICHUEM UX 3JIEMEHTOB;

® HAXOIWTH MepeceucHe, 00bCTUHEHHE, TTOJIMHOKECTBO B MPOCTCUIITUX CUTYAIIHSX;

e ormnepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU: OMpPEEIeHNEe, aKCHOMa, TEOpeEMa, TOKa3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl HOATBEPKIACHUS CBOUX BbICKA3bIBAHMIA.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

®  HCIIOJIb30BaTh rpaduueckoe MpeacTaBlIeHNe MHOKECTB Ul OMUCAHUS PeabHBIX MPOIECCOB U SBJICHUHN, MPU PEIICHUH 3a7ad JPYTHX
y4€OHBIX PEIMETOB.
Yucaa

e OmnepupoBarb Ha 0a30BOM YypOBHE MOHSATHUAMH: HATypajlbHOE YUCIO, IIEJIO€ YHCIIO, OOBIKHOBEHHas ApOoOb, ACCATHYHAs ApOOb,
CMellIaHHas ApoOb, pallMoOHATBHOE YHCIIO0, apu(PMETUYECKUI KBaIPATHBIN KOPEHb;

®  JCHIOJIB30BaTh CBOMCTBA YKCEJI U ITPABUJIA AEWCTBUI IIPU BBINIOJIHEHUY BBIYHUCICHUN;

®  HCNOJIb30BaTh MPHU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 nipu BBIMOJHEHUH BEIYUCIEHUN U PEIICHUH HECIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHATIBHBIX YMCET B COOTBETCTBUH C MPABUIIAMU;

®  OILICHMBATh 3HAYEHUE KBAAPATHOI'O KOPHS U3 MOJOKUTEIBLHOTO LEJIOr0 YUCIa;

L4 pacrno3HaBaTh paliluOHAJIIbHBIC 1 UPPALIMOHAJIBHBIC YK CJIA,

® CpaBHUBATh YMCJIA.



B noBceHeBHOM KU3HM M TIPM M3YYEeHHHU APYTUX NPeJIMETOB:

®  OLCHUBATh PE3YJIbTAThl BIYMCICHUN IPU PELICHUH IPAKTUYECKUX 33]1a4;

®  BBIIOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALMSIX;

®  COCTaBJIAThH YMCIIOBBIE BBIPAKEHUS TP PELLICHUH IPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX yU4eOHbIX IPEAMETOB.
ToxnecTBeHHBbIE IPe0OpPa30BaAHUA

e BrInosnHATE HecnoXkHbIE MPeoOpa3oBaHus JUIsl BBIYUCICHUS 3HAYCHUN YMCIIOBBIX BBIPAKEHHM, COAEPIKAILIMX CTEHNEHH C HATypaJbHBIM
[I0Ka3aTeJeM, CTENEHH € LEJIbIM OTPULIATEIbHBIM [T0OKA3aTENIEM;

®  BBIIOJHATH HECIIOXKHBIE Pe00pa30BaHUs LIEbIX BIPAXKEHUN: paCKpbIBaTh CKOOKH, TPUBOAUTH MOJOOHBIE CIaraeMsble;

®  UCMOJIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHs (KBaapaT CyMMbl, KBaJpaT pPa3HOCTH, Pa3HOCTh KBAaJApaToOB) Ui YHPOILUEHUS
BBIYVCIICHUM 3HAYECHUH BBIPAKCHUN;

®  BBINOJIHATH HECJIOXKHBIE TPe0Opa30BaHusl APOOHO-INHEHHBIX BEIPQXKEHUI U BBIPAXKEHUH ¢ KBaJpaTHBIMU KOPHSIMHU.
B noBceHeBHOM KU3HM M TIPM M3YYEHHHU APYTUX NMPeIMETOB:

® [IOHUMAaTh CMBICJI 3aMUCH YHCIIA B CTAHJAPTHOM BUJIE;

e  OnepupoBaTh Ha 6A30BOM YpOBHE MOHIATHUEM «CTAHJAPTHAS 3alIUCh YUCIIAY.
YpaBHeHusI U HePaBEeHCTBA

e OnepupoBaTb Ha 0a30BOM YpOBHE MOHATUAMU: PABEHCTBO, YMCIOBOE PABEHCTBO, YPAaBHEHHE, KOPEHb YPAaBHEHMS, PEILICHHE YPaBHEHHUS,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA;

®  [POBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

®  pemarh JIMHEWHbIE HEPAaBEHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOASAIIUECS K JIMHEHHBIM;

®  pemarh CUCTEMBI HECIOKHBIX JIMHENHBIX YPaBHEHUN, HEPABEHCTB;

®  TIPOBEPSATH, ABIAETCS JH JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEpPaBEHCTBA);

e  pemiarth KBaJpaTHbIE ypaBHEHUS 10 (HopMylie KOpHEH KBaJpaTHOTO YpaBHEHNUS;



e  1300paXkaTh peUICHHs] HEPABEHCTB M UX CHCTEM Ha YHCJIOBOM MPSAMON.
B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:
®  COCTaBJIATH M pelliaTh JUHEHHBIC YPABHEHUS MPU PEIICHUH 3a/1a4, BOSHUKAIOIIUX B APYTHX yIEOHBIX MpeIMETax.
DOyHKIUUHA
e Haxonuth 3HaueHHE QYHKIMU 1O 33JAHHOMY 3HAUCHHIO apTyMEHTA;
e  HaxOJUTh 3HAUCHHE apryMEHTa IO 33/IaHHOMY 3HaYCHHUIO (YHKIIMHM B HECJIOKHBIX CUTYaIUsX;
®  OmpeessATh MOJOKEHHE TOUKH 10 €€ KOOPIMHATAM, KOOPIMHATHI TOUKH 110 €€ TTOJIOKEHUIO Ha KOOPJAUHATHOMN TIOCKOCTH;
e 10 rpaduKy HaXOQUTh 00JACTh OIMpPE/EICHHs, MHOXECTBO 3HAUCHUH, HYTU (QYHKIUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA, MMPOMEKYTKH
BO3pacTaHus U yObIBaHMsI, HAMOOJbIIIEEe U HAMMEHbIIIee 3HAYCHUS (PYHKIIUH;
e  cTpouTh rpaduK TUHEHHON QYHKIUY;
®  [POBEPSATH, ABJSACTCS JU IaHHBIN rpaduk rpadukoM 3aaHHON GYHKIMK (IMHEHHOM, KBaJAPaTUYHOM, 00paTHON MPOMOPIUOHATEHOCTH);
e  ompeneNniaTh NpUOIMKEHHBIC 3HAYEHUSI KOOPIMHAT TOYKH MepecedeHus rpagukoB (yHKIHA;
e  omepupoBaTh Ha 6230BOM YPOBHE MOHITHIMU: TIOCIEI0BATEILHOCTD, ApUPMETHIECKAsE IPOTPECCHsI, TEOMETPUIECKAst TPOTPECCHUS;
e  pemarth 3aJa4d Ha IPOTPECCUH, B KOTOPBIX OTBET MOXET OBITh IMOJIyUeH HEMTOCPEICTBEHHBIM MTOJICYETOM 0e3 MPUMEHEHUS (POPMYIL.
B noBce1HeBHOM KU3HHU ¥ MIPH U3YYEHUHU APYTUX MPEIMETOB:
®  WCNOJNB30BaTh rpa)MKu peabHBIX MPOIIECCOB U 3aBHCUMOCTEH ISl ONpEeeNICHUsI MX CBOMCTB (HanOOJIbIINe M HANMEHBIINE 3HAUCHMS,
IPOMEKYTKH BO3PACTaHHS U YOBIBAHHS, 00TACTH IOJOKUTEIBHBIX U OTPHIIATEIEHBIX 3HAUYSHUH U T.11.);
®  WCIOJIB30BaTh CBOMCTBA JTMHEHHON (DYHKIIMHU M €€ TpaduK MpH peleHnH 3a7ad U3 IPYTuX YIeOHBIX TPEIMETOB.
CraTucTHKA ¥ TeopHsl BEpOSITHOCTEl
e lmeTh npencTaBiIeHUE O CTATUCTHYECKUX XaPAKTEPUCTUKAX, BEPOSTHOCTH CIIYYaliHOTO COOBITHS, KOMOMHATOPHBIX 33/a4ax;
e  pemiath MpoCTelIIe KOMOMHATOPHBIC 3a7]a9l METOJIOM MPSIMOTO M OPTaHW30BAaHHOTO 1epedopa;

L4 MMpEACTaBJIATbL JAHHBIC B BUJIC T8.6J'II/II_I, Auarpamm, Tpa(I)I/IKOB;



®  YUTaTh MHPOPMAIIHIO, MPEJCTABICHHYIO B BUJIC TAOJIHIIBI, JUArpaMMBbI, rpaduka;

®  OMNpeneNsITh OCHOBHBIC CTATUCTUYCCKUE XapaKTEPUCTHKH YHCIIOBBIX HA0OPOB;

®  OIICHUBATh BEPOSTHOCTh COOBITHS B IPOCTEUIITUX CITydasiX;

®  HMETh IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIIINX YUCENl B MACCOBBIX SIBIICHUSX.
B noBceaqHeBHOM KM3HM U NIPU U3YYEHHH IPYTUX MPEAMETOB:

®  OIICHMBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepedopa;

L UMETH HpeI[CTaBJIeHI/Ie [0) pOJII/I HpaKTI/IquKI/I I[OCTOBCpHBIX 158 M&JIOBGpOSITHI)IX CO6BITHfI;

L CpaBHI/IBaTb OCHOBHBIC CTATUCTUYCCKUC XapaKTepI/ICTI/IKI/I, HOHy‘IGHHBIG B Hpouecce pGIHeHI/Iﬂ HpHKHaIIHOﬁ 3aJ1a4u, I/I3y‘I€HI/I$I peanLHoro
SIBJICHHUS

L] OILICHHUBATH BepOﬂTHOCTL peaJH)HI)IX CO6BITI/II>1 nu ﬂBJICHPIfI B HECCIIOXKHBIX CI/ITyaLII/ISIX.
TexcToBbICE 3a7a4N

L PGHIaTB HCECJIOKHBIC CHOKETHBIC 3a1a4n pasm,lx TUIIOB HA BCC apuq)Meanecxne HGfICTBH?[;

L CTpOI/ITI) MOACIb yCJ'IOBI/ISI 3aJadyu (B BHUIC Ta6J'II/IIII)I, CXEMBI, pI/ICYHKa NN ypaBHeHI/Ifl), B KOTOpOI\/'I JaHbl 3HAYCHUSA ABYX n3 Tpex
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO ITIOMCKA PEIICHUS 3a1a4H;

®  OCYHIECTBJISATH CIIOCOO MOMCKA PEIICHUS 3a/1a4d, B KOTOPOM PACCYKICHHE CTPOUTCS OT YCIOBUS K TPeOOBAaHUIO UM OT TPeOOBaHUS K
YCIOBHIO;

®  COCTaBJISITH IUJIaH PEUICHUA 3aJa4H;

L] BBIJACJIATH 3Tallbl pemeHns{ 3aa4u,

®  UHTEPNPETHUPOBATH BHIYUCIUTEIbHBIC PE3YIbTATHI B 33]1a4€, UCCIEA0BATh MOJYYEHHOE PEIICHHUE 3a1a4u;

®  3HATh pa3IUyYUe CKOPOCTEH 00BEKTa B CTOSIUEH BOJIE, MPOTUB TEUEHUS U 110 TEUSHUIO PEKHU;

L4 pelmiaTh 3a/la4 Ha HAXOKACHUC YaCTU YUCJIa 1 YUCJIa 11O €TI0 YaCTH,



L4 pe€uiaTh 3adadyd pa3HbIX TUIIOB (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KCHI/IG), CBA3LIBAIOIINUX TpHU BECIIMYHUHBI, BBIACIIATH 3TH BCIIMYUHBI U
OTHOILICHUA MCXKIAY HUMU,
L4 HaxXoJuThb NPOUCHT OT YHCJIa, YUCJIO 110 IPOLCHTY OT HCTO, HAXOAUTh IMPOLCHTHOC CHUKCHUC WJIW MMPOLUCHTHOC IMOBLIIICHUC BCIIUMYNHBI,
L4 pe€umiaTbh HECIOXHBIC JIOTHUYCCKUEC 3aa4Yi METOI0OM paCCY)I(,I[CHPlﬁ.
B HOBcelIHeBHOﬁ KU3HU U TIPA U3YYCHHUH IPYIUX IPEAMETOB:

L4 BBIIBUI'aTh TUIIOTE3bI O BO3SMOKHBIX IIPEACIBbHBIX 3HAYCHUAX UCKOMBIX B 3a1a4€ BCJIMYUH (,Z[CJ'IaTI) HpI/IKI/II[KY).

BbINyCKHUK IOJYYHT BO3MOKHOCTh HAYYUTHCHA B 7-9 Ki1accax 1Jis1 o0ecniedeHns1 BO3MOKHOCTH YCIICIIHOIO MPOJ0JIKeHHsI 00pa30BaHus HA
0a30BOM U yIJ1y0JIeHHOM YPOBHSX
DJIeMeHTbI TeOPMHU MHOKECTB 1 MATEeMAaTH4eCKO JIOTUKH

e  OnepupoBaTh NOHATUSAMU: ONPEICIICHUE, TEOPEMA, AKCHOMA, MHO>KECTBO, XapaKTEPUCTUKA MHO>KECTBA, 3JIEMEHT MHOXECTBA, IIyCTOE,
KOHEYHOE 1 0ECKOHEUYHOE MHOYKECTBO, IIOJMHOKECTBO, IPUHA/IJIE)KHOCTb, BKIIFOUEHUE, PABEHCTBO MHOYECTB;

e  u300pa)kaThb MHOKECTBA U OTHOLIEHNE MHOXKECTB C ITOMOILBIO KPYroB Dilnepa;

®  OMpeneNaTh NPUHAIIEKHOCTh 3JIEMEHTa MHOXKECTBY, 00ObEAMHEHUIO U MEPECCUEHUI0 MHOXKECTB;

®  33/1aBaTh MHOKECTBO C ITIOMOIIBIO [IEPEUNCIICHUS YIEMEHTOB, CJIOBECHOTO ONUCAHUS;

e omepupoBaTh IOHSATUSMHU: BbICKa3bIBaHHE, WCTUHHOCTb U JIOXKHOCTh BBICKA3bIBaHHUS, OTPHUIIAHUE BBICKA3bIBAHUM, OIEpallUHd HaJ
BBICKA3bIBAaHUSMM: U, UJIH, HE, YCIOBHbIE BHICKa3bIBAHUS (MMIUIMKALIUN);

®  CTPOUTH BbICKA3bIBAHUS, OTPULIAHUS BbICKA3bIBAaHUI.
B noBceHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

®  CTPOUTH LEMOYKH YMO3AKJIIOUEHUH Ha OCHOBE HUCIIOJIb30BAHUS ITPABUIT JIOTUKU;

®  HCIIOJIb30BAaTh MHOXECTBA, OINEPAllMd C MHOXECTBaAMH, MX TrpauuecKkoe IpeACTaBiIeHHE AJs OMUCAHHS pPEaJbHBIX IMPOLECCOB M
SIBJICHUM.

Yucaa



e OmnepupoBaTh MNOHATHSAMHU: MHOXECTBO HATypaJbHbIX YHCEJ, MHOXECTBO IIEJIBIX YHCEJ, MHOXECTBO PALMOHAIBHBIX YHCET,
MPPALMOHATIBLHOE YHUCIO0, KBaJpaTHBIM KOPEHb, MHOXECTBO JEHCTBUTENBHBIX YHCEJ, T€OMETpPUYECKas HHTEPIpEeTalus HaTypajdbHBIX, IEJIbIX,
palMOHAIbHBIX, IEUCTBUTEIIbHBIX YUCEIT;

® TIOHUMATh U OOBSICHATH CMBICI MO3UITMOHHON 3aIIMCH HATYPAIbHOTO YHCIIA;

®  BBINOJHATH BIYUCICHUS, B TOM YUCJIE C UCTIOIB30BAaHUEM IIPUEMOB PAllUOHATBHBIX BHIYUCICHHIH;

®  BBINOJHATH OKPYIJICHUE PALIMOHAJIBHBIX YMCEN C 3aJaHHON TOYHOCTBIO;

®  CpaBHMBATh pallMOHAJIbHBIEC U UPPALUOHATIBHBIE YNCIA;

®  MPEACTaBIAThH PALMOHAIBLHOE YUCIIO B BUE JECITHUHOMN IpoOu

®  YIOPSAOYMBATH YMCIIA, 3AMMMCAHHBIC B BUJIE OOBIKHOBCHHOU ¥ JIECATUIHOMN JIpOOH;

e naxoauth HOJ/[ u HOK uucen u ucnosib30BaTh UX MPHU PEIICHUN 3a/1a4.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX PeIMETOB:

®  TIPUMEHSTH IIpaBUiIa MPUOIMKECHHBIX BEIYMCICHUN MTPU PEIICHUN MTPAKTUUECKUX 3a7a4 U PEIICHUH 3aa4 IPYTUX YIEOHBIX IPEIMETOB;

®  BBINOJHATH CPABHEHHE PE3YIHTATOB BBIUMCICHUHN TP PEIICHUN MTPAKTUYECKHUX 3a/1a4, B TOM YUCJIE TPUOTUKEHHBIX BHIYUCIICHHH;

®  COCTaBIIATH M OIIEHUBATH YHUCIOBBIC BRIPAKEHUS TP PEIICHUN TPAKTUUECKHUX 3a/1a4 U 3a7a4 U3 APYTHX YIYCOHBIX MIPEIMETOB;

®  3aMUCHIBATH U OKPYIJIATH YUCIOBBIEC 3HAUECHHUS PEAIbHBIX BEIMYUH C UCHOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHUS.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

e  OnepupoBath MOHATUSIMH CTETIEHU C HATYPAJIbHBIM [TOKA3aTENIEM, CTEIIEHH C LETbIM OTPULATEIbHBIM ITOKA3aTENEM;

®  BBINOJHATH MPEeoOpPa3OBaHUsS IIENBIX BBIPAKCHHA: IEHCTBUS C OJHOWICHAMH (CIOKEHHE, BBIUUTAHUE, YMHOXEHHE), JCUCTBUS C
MHOTOWICHAMH (CIIOKEHHE, BEIYUTAHNE, YMHOKEHHUE);

®  BBINOJHATH Pa3jOKEHHE MHOTOUYWICHOB Ha MHOXXHTEIU OJHUM U3 CHOCOOOB: BBIHECEHHE 3a CKOOKY, TPYIIHUPOBKA, UCIOIH30BaHHE
(GhopMyIT COKpAIIEHHOTO YMHOXKEHHSI;

° BBIACIIATh KBAApPAT CYMMBI U PA3HOCTH OJJHOYJICHOB,



®  packiaJbIBaTh HA MHOXKUTEJIH KBAJPAaTHBIM TpPEXUJeH;

®  BBINOJHATH NPE0oOPa30BaHUsI BHIPAKEHUI, COACPKAIIUX CTEIICHH C IEJILIMU OTPUIATENIbHBIMH OKA3aTeNsIMU, IEPEXOJAUTh OT 3alHUCU B
BUJIC CTEIIECHU C LEIBIM OTPHUIIATEIIbHBIM MTOKA3aTENIEM K 3allUCH B BUE Ipo0u;

®  BBLINOJHATH MpeoOpazoBaHUs JPOOHO-pPAIIMOHATBHBIX BBIPAKEHUI: COKpalleHue aApoOei, NMpuBefeHHe anredpandyeckux Apoden K
o0mieMy 3HaMEHATell0, CIOKECHUE, YMHOKCHHE, JIeTICHUE anreOpandeckux Ipo0ei, Bo3BeleHue aredpandeckoi ApoOu B HATYPATBHYIO H IEITYIO
OTPHULIATEIILHYIO CTEIICHb;

e  BBINOJHATH IPE0OPA30BAHUS BIPAKEHUM, COIEPIKALINX KBaIpaTHbIE KOPHU;

L4 BBIACIIATH KBAJApPAT CYMMBI MJIK PAa3HOCTH ABYYICHA B BHIPAXKCHU X, COJ:[Gp)KaHII/IX KBa):[paTHBIe KOpHI/I,

®  BLIIIOJIHATDH Hp€O6paSOBaHI/I5{ BBIpEDKGHPIfI, COACpKalluX MOAYJIb.
B noBceaHeBHOM JKMU3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

®  BBINOJHATH IPEOOPA3OBAHUS U IEUCTBUSA C YUCIAMH, 3aIMCAHHBIMU B CTaHAAPTHOM BH/JIE;

®  BBINOJHATH IPE0OPA30BaAHUS ANTeOPANIECKIX BBIPAKEHHH MPHU PEIICHUH 33]1a4 JPYTHX y4EOHBIX MPEIMETOB.
YpaBHeHUs] 1 HEPABEHCTBA

e OmnepupoBaTh NOHATUSMU: YpaBHEHUE, HEPABEHCTBO, KOPEHb ypaBHEHUS, PElICHHE HEPaBEHCTBA, PABHOCHIIbHBIE YpaBHEHHs, 00IaCTh
oTpeJieNICHUs] ypaBHEHUS (HEPABEHCTBA, CUCTEMbI YPAaBHEHUM UM HEPABEHCTB);

®  peliaTth JIMHEWHbIE YPaBHEHUsS U YPABHEHUS, CBOJIMMBIEC K THHEHHBIM C TIOMOIIIBIO TOXAECTBEHHBIX MTPEOOpa30OBaHUL;

e  pemiath KBaJIpaTHBIE YPaBHEHUS M YPaBHEHHUS, CBOJUMBIE K KBaJPATHBIM C TOMOIIBIO TOKACCTBEHHBIX MTPE00pa30BaHUI;

L4 peuiaTb IlpO6HO-J'IPIHCfIHLIC YpPaBHCHUS

e  pemath NPOCTENIINE UPPALIMOHAILHBIE YDABHEHHS BH/IA | f f(x)=a, \/ f(x)= \/ g(x);

n .
e pewmath ypaBHeHus Buja X =4,

e  pemarh ypaBHEHUS CIIOCOOOM Pa3yioKEHUs Ha MHOYKUTENIN U 3aMEHbI IEPEMEHHOM;



®  JCIOJIb30BaTh METOJI MHTEPBAJIOB JIJIsl PEIICHHMS IIEJIBIX M IPOOHO-PAITMOHAILHBIX HEPABEHCTB;

®  peuiaTh JUHEWHBIE YPAaBHEHUSI U HEPABEHCTBA C ITapaMETPaMHU;

®  peniaTh HECJIOXKHBIEC KBAJpaTHBIC YPABHEHUS C TApaMETPOM;

®  peuaTh HECJIOKHBIE CUCTEMBI JINHENHBIX YPABHEHUN C ITAPAMETPAMMU;

®  peuaTh HECJIOKHBIC YPABHEHUS B LIEJIBIX YUCIIAX.
B noBceqHeBHOM KM3HM U NIPU U3YYEHHH IPYTUX MPEAMETOB:

® COCTaBJIITh M pEIIATh JIMHEHMHBIE W KBAJPATHBIC YPABHEHHS, YPAaBHEHHUS, K HUM CBOJSIIMECS, CHUCTEMbI JIMHEHHBIX YpPaBHEHUMU,
HEPABEHCTB MPH PEIICHUH 3a/1a4 IPYTUX y4EeOHBIX MPEAMETOB;

®  BBINOJHATH OIEHKY MPAaBAONOAOOUS PE3YJbTATOB, MOJYYaeMbIX IPH PEIICHUH JWHEWHBIX W KBAJAPATHBIX YpPAaBHEHMM U CHUCTEM
JMHEHHBIX YpaBHEHUN U HEPABEHCTB IIPU PEIICHUU 3aJ1a4 APYTUX Y4eOHBIX MTPEIMETOB;

e BBIOMpATh COOTBETCTBYIOLME YPAaBHEHMs, HEPABEHCTBA WJIM UX CHUCTEMbl [JISI COCTABJICHHUS MaTEeMAaTHUYECKON MOJAENu 3aJaHHOMN
peanbHON CUTYAllMU WJIN IPUKIIAIHOW 3a1a4H;

® yMETh UHTEPIPETUPOBATH NOJYYEHHBIH MPU PELICHUU YPABHEHUS, HEPABEHCTBA WIIM CUCTEMBI pPE3yJIbTaT B KOHTEKCTE 3aJaHHOM
peabHON CUTYalluU WY IPUKIIAJHON 3aa4H.
DOyHKUUHA

e OmnepupoBaTh MOHATHAMH: (DYHKIIMOHANbHAS 3aBUCHUMOCTh, (pyHKIHA, rpaduk (QyHKIHUH, CIOCOOBI 3afaHus (YHKIUHU, apTyMEHT U
3HaueHHE (DYHKIMH, 00JACTh OMpPEACNICHUs] U MHOXECTBO 3HAYCHHI (DYHKIMH, HYyIU (YHKIHUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTD

(YHKLIUHU, YeTHOCT/HEUETHOCTh (PYHKIINY;

e CTpouTh rpaduKH JHMHEWHOW, KBaapaTUUYHOM (YHKIMH, OOpaTHOM NPOMOPLMOHATBLHOCTH, (GYHKUHUUA BUAA:

k .
y:a-i-x—_'_b’ ny/;vyZ'g/gv y:|x|,

e Ha MpUMepe KBaJpaTHYHON (PYHKIIMHU, UCTIOIH30BaTh peodpa3zoBanus rpaduka ¢pyukiun y=F(X) aus moctpoeHus rpapukoB GpyHKIMI

y =af (kx+b)+c;



®  COCTaBJIATh YPAaBHEHHS MPSMOU IO 3aJaHHBIM YCIOBHSM: MPOXOJSINEH 4epe3 JBE TOYKH C 3aJaHHBIMU KOOPAWHATAMH, TPOXOISIICH
yepes JaHHYI0 TOUKY M NapajuiesIbHOM JaHHOM NPSMON;

®  HccienoBaTh PYHKIIHIO TI0 €€ rpaduKy;

®  HAXOJUTh MHOXKECTBO 3HAYCHUI, HYJH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA, MOHOTOHHOCTH KBAIPATHYHON (YHKITUY;

®  ONEPHPOBATH MOHATHIMHU: TIOCIEIOBATEIBHOCTD, apU(pMETHIECKAst TPOTPECCHSI, TEOMETPUYECKast TPOTPECCHS;

e  pemiath 3a7a4d Ha apU(YMETHUECKYIO U TEOMETPUUYECKYIO TIPOTPECCHIO.
B noBceHeBHOI1 ;KH3HH U NPU U3YYE€HHH IPYTUX NMPEAMETOB:

®  WUIIOCTPUPOBATH C TIOMOIIBIO rpadyka peasbHy0 3aBUCMOCTD I MIPOIIECC 110 UX XapaKTEPUCTUKAM;

®  HCIIOJIB30BATh CBOMCTBA M IpaduK KBaAPaTUIHON (QYHKITUH IPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
TexkcToBbICE 3a7a4H

e Pemath npocThie U CJIOXKHBIC 33141 PA3HBIX THIIOB, a TAK)KE 3314y IMOBBIIICHHOMN TPYJAHOCTH;

®  HCITOJIB30BATh Pa3HbIC KPATKUE 3aIMCH KaK MOJICITN TEKCTOB CIIOXHBIX 3a/1a4 JIJIsl TOCTPOCHUS TIOMCKOBOM CXEMBI M PEIICHUS 3a/1a9;

e  pa3nMyaTh MOJCIH TEKCTa U MOJCIb PEIICHUS 3a/1a4i, KOHCTPYHPOBATh K OJHOW MOJEIH PEIICHHS HECIIOKHOM 3a7jaui pa3HbIe MOJICITH
TeKCTa 3aJ]auu;

® 3HATh U MPUMEHATH 00a crocobda movcka peneHus 3aaad (0T TpeOOBaHMS K YCIOBUIO M OT YCIOBUS K TPeOOBAHUIO);

®  MOJEIUPOBATH PACCYKICHUS IIPU MTOUCKE PEIICHUS 33]1a4 ¢ TTOMOIIIBIO Tpad)-CXEMBI;

®  BBIJCIATH ATAIbBI PEHICHUS 33/1a4U U COACPKAHHUE KaKIO0T0 JTara;

® yMETh BHIOMPATh ONMTUMATIHHBIA METOJ PEUICHHS 3a/1a4yll ¥ OCO3HABAaTh BHIOOP METO/A, PaCCMaTPUBATh Pa3UYHBIE METOMbI, HAXOIUTh
pa3HbIe PEIICHUS 33]1a9H, €CITH BO3MOXKHO;

®  aHAJIM3UPOBATH 3aTPYAHECHHUS MPU PEIICHUH 33]1aY;

e  BBINOJHATH PA3IUYHBIC IPEOOPA3OBaAHMUS MPEIIOKEHHON 3a]a4u1, KOHCTPYHPOBATH HOBBIE 33/1a4U U3 JaHHOH, B TOM YKCIe 0OpaTHBIE;

L4 HHTCPHPECTUPOBATH BEIYUCIUTCIIBHBIC PE3YJIbTATHI B 3a/1a4€, UCCIICAOBATD IMMOJIYYCHHOC PCUHICHUC 3aa1U;



®  aHAIU3UPOBATh BCEBO3MOKHBIE CUTYallUH B3aUMHOTO PACIIONIOKEHUS IBYX OOBEKTOB U U3MEHEHHE UX XapaKTEPUCTHK IIPU COBMECTHOM
JBIDKEHUHM (CKOPOCTb, BpPEMs, PACCTOSHUE) MPH PEIICHUH 33/7a4 Ha JBH)KEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHUBOIMOJIOKHBIX
HaIlpaBJICHUSAX;

®  JCCJIEIOBAaTh BCEBO3MOXKHBIE CUTyallMH IIPU PEILECHUN 33/1a4 Ha JABMXKCHUE 110 PEKE, PACCMAaTPUBATh Pa3HbIE CUCTEMBI OTCYETA,

e pemiath pa3HOOOpPA3HBIC 33JaUl «HA YACTHY,

e peuiath U 00OCHOBBIBATh CBOE pELICHUE 3a]ay (BBLAEIATH MaTeMaTHMYECKYI0O OCHOBY) Ha HaXOXKJE€HHE YacTH 4MCIa M 4Hcia IO ero
94acTH Ha OCHOBE KOHKPETHOTO CMBICIIA APOOH;

® 0CO3HaBaTh U OOBSCHATH UJEHTUYHOCTH 3a/1a4 Pa3HbIX THUIIOB, CBSI3bIBAIOIIMX TPU BEJIMYUHBI (Ha paboTy, HA MOKYIKH, Ha JBUKECHUE),
BBIJICJIATH 3TU BEJIMYMHBI U OTHOLICHHUS MEXy HUIMH, IPUMEHSTh UX NIPU PEIICHUH 33/1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB,

e  BJAJETh OCHOBHBIMU METOJAMM PELICHUS 3a/1a4 HA CMECH, CIUIABBL, KOHIICHTPALIUH;

e  pewlaTh 3a7ayd Ha IPOLIEHTHI, B TOM YHUCIIE, CI0XKHbIE TPOLEHTHI ¢ 000CHOBAHUEM, UCIIOJIb3Ysl Pa3HbIE CIIOCOObI;

®  pemaTh JOTMYECKHE 33aJjaul pa3HbIMU CIIOCO0aMHM, B TOM UYHUCIIE, C ABYMs OJOKaMHU U ¢ TpeMs OJIOKaMHU JIaHHBIX ¢ TOMOIIBIO TaOJIHIL;

e pewiaTth 3aJaud MO KOMOMHATOPUKE M TEOPUHM BEPOSITHOCTEH HA OCHOBE MCIIOJIb30BAaHMS HM3YYEHHBIX METOJOB U OOOCHOBBIBATH
pelIeHuE;

®  pelIaTh HECJIOKHBIE 3a]a4H 110 MATEMATUYECKOU CTATUCTUKE;

® OBJQJETh OCHOBHBIMM METOJAaMM pEIIEHHUs CIOKeTHBIX 3ajgad: apudmMeTuueckuil, anreOpanyeckuii, nepedop BapHUaHTOB,
reoMeTpUUecKui, rpaduuecKuii, MPUMEHSATh UX B HOBBIX 110 CPAaBHEHUIO C U3yYEHHBIMU CUTYaIUSIX.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NIPEAMETOB:

®  BBIJICNATH NPU PEIICHUM 3a/1a4 XapaKTePUCTUKU paccCMaTpUBaeMoil B 3ajaue CUTyallMM, OTIMYHBIE OT pealbHbIX (T€, OT KOTOPBIX
abcTparupoBajiuch), KOHCTPYUPOBATh HOBBIE CUTYallMM C YYETOM AITHX XapaKTEPUCTHK, B YaCTHOCTH, NMPHU PELICHUH 3a7ad Ha KOHIEHTpaluH,

YUYUTBIBATE IIJIOTHOCTH BEIICCTBA,



e pemiaTh U KOHCTPYHPOBATH 3aJ]a4l Ha OCHOBE PACCMOTPEHHUSI pEAJIbHBIX CUTYalIMM, B KOTOPBIX HE TPEOyeTCsl TOUHBIN
BBIYMCIIUTEIIbHBIN PE3YJIBTAT;

e  pemarh 33Ja4M Ha JABM)KCHHUE 110 PEKE, paCCMaTpUBasl pa3HbIe CUCTEMBI OTCUETA.
CraTncTuKa ¥ Teopusi BepOosITHOCTEH

e OmnepupoBaTb NOHATHSIMHU: CTOJIOUATHIE U KPYrOBbIE AMArpaMMbl, TaOJIMIIbI JAHHBIX, CpeAHEE apupMeTHIecKoe, MeuaHa, HauOoJbliee
Y HauMEHbIlIee 3HaUYCHHsI BBIOOPKHU, pa3Max BHIOOPKH, AUCHEPCHS U CTAaHJAPTHOE OTKJIOHEHHE, ClTydailHast N3MEHYUBOCTb;

®  uU3BJEKaTh HHPOPMAINIO, TIPEACTABICHHYIO B TAOMMIIAX, HA IUarpaMMax, rpadukax;

®  COCTaBJIATH TAOJIULBIL, CTPOUTH AUArPaMMBbI U I'pa)MKU Ha OCHOBE JJAHHBIX;

e  ONEpPHUPOBATH NOHATHAMHU: (PaKTOpHUAI YNCIIA, IEPECTAHOBKH U COYETaHUs, TpeyroabHuK Ilackans;

®  [IPUMEHSATH IPABUIIO IPOU3BEACHUS NP PEIIEHUH KOMOMHATOPHBIX 3aj1ay;

e onepupoBaTh IMOHATHSAMM: CIy4dyallHbI OMNBIT, CIy4YallHbIH BbHIOOP, HWCIHBITAaHHE, D3JEMEHTapHOE ciy4ailHoe coObiTHe (McXon),
KJIACCUYECKOE ONpeeTICHIE BEPOSTHOCTH CIIy4aifHOIO COOBITHS, OTepaluy HaJl CTy4YaiHBIMH COOBITUSAMU;

®  [IpEACTaBIATh MHPOPMAIUIO C OMOILBIO KPYroB Diijepa;

e  pemaTth 33Ja4M Ha BBIUYMCIIEHHE BEPOATHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C MOMOIIbI0 KOMOWHATOPUKH.
B nosceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NIPEIMETOB:

® U3BJIEKaTb, MHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh MH(GOpPMALMIO, MPEICTABICHHYI0 B TaOlMIlax, Ha JAMarpaMmax, rpadukax,
OTPaXKAIOLLYIO0 CBOMCTBA U XapaKTEPUCTUKH peabHbIX IIPOLIECCOB U SABJICHUIA;

®  ONpeneNsITh CTATUCTUYECKHE XapaKTEPUCTUKHU BHIOOPOK MO TabyulaM, AuarpaMmam, rpagukaM, BBIIOIHATh CPaBHEHHE B 3aBUCUMOCTH
OT LIEJIA PELICHUS 3aa4H;

L OLCHUBATh BEPOATHOCTH PCAJIbHBIX COOBITUH U SIBIICHUM.



2. COAJEP KAHUE YYEBHOT O IIPEJIMETA.

Yucaa

PaumnonasbHbIe YHCIA

MHOXeCTBO panMoHaIbHbIX uucen. CpaBHEHHUE pallMOHAIBHBIX uncen. JleWcTBusi ¢ palmoHalbHbIMUA wuciamu. [IpencraBinenue
palroHaIbHOIO YKCIIa AECATUYHON JPOObIO.

HppanuonanbHbie YU

[lonsitue uppanmoHanbHOro 4ymcia. Pacmo3naBanue uppanuoHanbHbIX uncen. [Ipumepsl pokazarenscTB B anredpe. MppannoHaabHOCTH

yucia \/E . IIpumenenne B reomerpun. CpaBHEHUE UPPALMOHAIBHBIX YMCEll. MHOXECTBO JEMCTBUTEIbHBIX YACEIN.

ToxnecrBeHHBIC IPe0Opa3oBaHUA

Yucaosbie 1 OYKBEHHbIC BBIPAKECHHA

Bripaxkenue ¢ nepeMeHHON. 3HaueHHe BbIpakeHUs. [locTaHOBKA BBIpaYKEHUH BMECTO EPEMEHHBIX.

eibie BoIpameHUs

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTesaeM U ee cBoicTBa. [Ipeobpa3oBaHus BEIpaKEHUI, CoiepkKaIUX CTETIEHU C HATYPaJIbHBIM ITOKa3aTeNIeM.

OnHouneH, MHorouieH. JIeWCTBUS € OAHOYJIEHAMH W MHOTOWICHaMH (CIIOKEHHE, BBIUMTaHHE, YMHOXeHHe). DopMyibl COKpaleHHOro
YMHOXEHHS: pa3HOCTh KBAJApaToOB, KBAaApaT CyMMbl U Pa3HOCTU. Pa3noxeHHe MHOTrOWIEHa Ha MHOXKHUTEIU: BbIHECEHHE OOIIEro MHOXKHUTENS 3a
CKOOKM, TpyNIHUpOBKa, MPUMEHEHHE (OpMYJ COKpalleHHOro yMHOXeHHs. KBaapaTHbIN TpexwieH, pa3jioXKeHHe KBaJIpaTHOTO TpeXwIeHa Ha
MHOKUTEH.

JIpoOHO-panHOHAJbHBIC BHIPAKEHHUS

Crenenb ¢ nensiM nokasareneMm. [IpeoOpazoBanue IpOOHO-TMHEMHBIX BBIPAXKEHUMN: CIIOKEHHE, YMHOXKEHHE, JeleHue. AnreOpanueckas

npobOb. JlomycTuMble 3HAu€HUs IEPEMEHHBIX B JPOOHO-pallMOHANBHBIX BbIpakeHUsX. CokpauieHue anreOpanudeckux apooeil. [lpuBenenue



anredpandeckux JpoOeil k obmemy 3HameHaremto. JleiicTBus ¢ anreOpanuecKuMU JPOOSIMU: CIIOKCHHE, BBIYMTAHUE, YMHOXXCHHE, JCIICHUE,
BO3BEJICHUE B CTCIICHb.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKALINX 3HAK MOIYJIS.

KBanparnbie kopHu

Apudmernueckuil KBaJpaTHbII KopeHb. [IpeoOpa3oBanue BoIpaXEHUH, COAEPIKAIINX KBAAPATHbIC KOPHU: YMHOXKEHHE, JeJICHNUE, BHIHECEHUE
MHOKUTEISI U3-T10]] 3HaKa KOPHs, BHECEHUE MHOXUTEIIA 110 3HAK KOPHSL.

YpaBHeHNsI 1 HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX paBEHCTB. PaBEHCTBO € mepeMEHHOM.

YpaBHenust

Ilonatue ypaBHeHUS M KOpHs ypaBHeHMs. IIpencraBieHue o paBHOCWIBHOCTH ypaBHeHUU. OOnacTb onpezeneHusl ypaBHEHHs (001acTh
JOTTYCTUMBIX 3HaYEHUN TIEPEMEHHOM ).

JInHeliHOe ypaBHeHHE U €r0 KOPHHU

Pemenne nuHelHbIX ypaBHeHUN. JInHeiiHOe ypaBHEHHE ¢ napaMeTpoM. KoianuecTBo KOpHEH JTMHEWHOTO ypaBHEHUs. PerieHne TMHENHbBIX
YPaBHEHHUH C apaMETPOM.

KBaapaTHoe ypaBHeHHe M €r0 KOPHH

KBagparusle ypaBHeHus. HenomnHble kBagpaTHble ypaBHEHHs. JJMCKpMMMHAHT KBaJpaTHOro ypaBHeHHs. Dopmyna KOpHEH KBagpaTHOTO
ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Perenne kBajpaTHbIX ypaBHEHUI: UCIOJIb30BaHUE (HOPMYIIBI ISl HAXO0XKJICHHS
KOpHEH, rpaguueckuii MeTo pereHus], pa3IokKeHne Ha MHOKHUTEIH, 0A00p KOpHEH ¢ ucIoiib30BaHueM TeopeMbl Buerta. KonmuuecTBo kopHen
KBaJIPaTHOTO YPAaBHEHHMsSI B 3aBUCUMOCTH OT €r0 JUCKPUMHHAHTA. bUKBaIpaTHbIC YPAaBHEHUs. Y PaBHEHHUs, CBOAUMBIEC K JIMHEWMHBIM U KBAaJIPATHBIM.
KBaaparHble ypaBHEHMS C MApaMETPOM.

/{poOHO-panuOHAJIbLHBIC YPABHEHUS

Pemenue npocremmx ApoOHO-THHEHHBIX ypaBHEHUH. Pemenne 1poOHO-palinoHaNbHbIX YpaBHEHUH.



MeTtoabl pemieHus YpaBHEHUI: METOIbl PAaBHOCHIBHBIX IPEoOpa3oBaHMN, METOJX 3aMEHbl IIEPEMEHHOH, TpaUuecKuil METO.I.

Hcnonb3oBaHue CBOWCTB (PYHKITUH TIPH PEIICHUN YPABHEHUH.

[Ipocreiine upparoOHAIbHbBIE YPABHEHHS BHIA \/’ f(x)=a, \/ f(x)= \f g(x)-

YpaBHeHMs BUAA x"=a .YpaBHEHHU B LICIIBIX YHUCIIAX.

CucreMbl ypaBHeHHM

VYpaBHeHHe ¢ ByMs NepeMeHHbIMU. JInHelHoe ypaBHEeHHe ¢ AByMs nepeMeHHbIMU. [IpsMas kak rpaduueckas uHTepIpeTanus JMHEHHOro
YPaBHEHUS C JBYMS IEPEMEHHBIMHU.

[TonsTHe cucTreMbl ypaBHEeHMI. Pelienne cucreMsl ypaBHEHUN.

MeToab! peleHus: CUCTEM JIMHEHHBIX YPAaBHEHUH € IByMsI IEPEMEHHBIMU: TpapUUeCcKUil METO/I, METO/] CJIOKEHUS, METO/1 IOJICTAHOBKH.

CucreMpl TMHEVHBIX YPAaBHEHUH C IIapaMETPOM.

HepaBencrBa

UYucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HepaBeHCTB. [IpoBepka cripaBeAIMBOCTH HEPABEHCTB MPYU 33JaHHBIX 3HAUEHUSAX MEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. O0nacTh ompeseneHuss HepaBeHCTBa (001aCTh JOMYCTUMBIX 3HAYEHUH
HEPEMEHHOI).

Pemienue nuHEMHBIX HEPABEHCTB.

KBanpaTHOe HEpaBEeHCTBO U €ro pelieHus. Perenre kBaipaTHbIX HEPABEHCTB: UCIOJIb30BaHUE CBOWCTB U IpaduKa KBaJpaTUYHON QyHKIUHY,
METO/I MHTEPBAJIOB. 3allMCh PEIICHUS KBaIPaTHOIO HEPABEHCTBA.

Permienue nenbix U IpoOHO-pAIIMOHAIBHBIX HEPABEHCTB METO/IOM HHTEPBAJIOB.

CucreMbl HEPaBEHCTB

CucreMbl HEPABEHCTB C OJHOM MepeMeHHOU. PelnieHue cucteM HEpaBEHCTB C OJIHOM MEPEeMEHHON: TUHEHHBIX, kgadpamHblx. V300paxeHue

peiCHUs CUCTCMbI HCPABCHCTB Ha YHCI0BOH HpﬂMOﬁ. 3ammch pemiCHus CUCTEMbI HCPABCHCTB.



DOYyHKIUH

IMousiTne pyHKIUM

JlekapToBbI KOOPAMHATEI Ha MIOCKOCTH. DOpMUpOBaHHE MPEACTABICHUA O METalpeIMETHOM MOHATUU «KOOpAUHATh. CrocoObl 3aJaHus
byHKUMi: aHaTUTHYECKUi, rpaduyeckuii, Tabmuunbiit. ['paduk pynkunu. [Ipumeps! GyHKINH, MOJTydyaeMbIX B IPOIECCE UCCIESTOBAHUS PA3TUUYHBIX
peanbHBIX MPOLIECCOB U PELICHUs 3a7ad. 3HaueHue QyHKIUU B Touke. CBOHCTBa (PyHKIHMIT: 00IacTh OmpeeseHusi, MHOKECTBO 3HAYeHUH, HYIIH,
IIPOMEKYTKH 3HAKOIMOCTOSHCTBA, YETHOCTH/HEYETHOCTb, INPOMEXYTKM BO3pacTaHMs M YyObIBaHUS, HauOoJbllee U HAaUMEHbILIEE 3HAYCHHUS.
HccnenoBanue GyHKIMU N0 €€ rpaduky.

[IpencraBnenue 06 aCUMIITOTAX.

HenpepsBHOocTh QyHKIMEI. Kycouno-3ananabie QyHKITUH.

JInHeiiHasa pyHKIUSA

CaoiicTBa u rpaduk aMHeNHHON QyHKIMU. YTI0BOH KO3hduIreHT npsaMoil. Pacnionoxenune rpadguka JIMHEHHON QYHKIUU B 3aBUCUMOCTH OT
ee yrinoBoro kodddumueHta u cBoboaHoro wieHa. Haxoxnenne ko3 (HUIMEHTOB THMHEHHOW (YHKIWHU IO 3aJaHHBIM YCIOBHUSM: MPOXOXKICHUE
IIPSIMOM Yepe3 J1B€ TOUKH C 33JaHHBIMU KOOPJIWHATAMH, ITPOXO0XKICHHUE NPAMON Yepe3 JAHHYIO0 TOUKY M NapajuIeIbHOW JaHHOM IPSIMOM.

KBagparnunas ¢pyHkuus

CaoiicTBa 1 rpaduk kBaapatuyHoi GpyHKiuM (mapadoina). Iloctpoenue rpaduka kBagpatuuHoi GyHKIMHU MO ToukaMm. HaxoxxaeHue Hyneil

KBaJIpaTUYHOMN (PYHKIIMH, MHOYKECTBA 3HAUEHU, IPOMEXKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUHOHATBHOCTD

CoiicTBa QyHKIUH Y = k . 'nnepbomna.
X

I'paguru pynkyuir. Ilpeobpazosanue rpapuka Qynkuun y = f (x) 14 1ocTpoeHus rpa@uKoB QyHKIUHI BUIA y = af (kx+b)+c-

Tpaduxn Gymximit y=a+$b, y =X y=x: y=|x-



IMocnenoBaTeILHOCTH M POTPECCHH

UwucnoBasi mocienoBaTeabHOCTh. [IpuMepsl YHCIIOBBIX IOCHIENOBaTEIbHOCTEH. beckoHeuHbIe MOocHe0BaTeIbHOCTH. ApudMmeTndecKas
mporpeccusi U ee CBoicTBa. ['eomerpudueckas mnporpeccus. DopMmyna oO0IIEro WieHa W CyMMbI N TEPBBIX UWICHOB apu(pMETHYECKOH U
reoMeTpuuecKoi rporpeccuit. Cxonsiascs reoMeTpruieckast Iporpeccus.

Penrenne TeKCTOBBIX 33724

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Pemenne TekcToBBIX 3amad apudmerndeckuMm crocobom. Mcmonp3oBaHue TaOMUI, CXeM, YEpPTEXKEW, APYTUX CPEJCTB IMPEACTaBICHUS
JIAHHBIX MPU PEILICHUHU 3a/1a4H.

3agaun Ha ABUKEeHUE, PA00TYy M MOKYNKH

AHanu3 BO3MOXHBIX CUTYallMii B3aUMHOTO PACIIONIOKEHHSI 00BEKTOB MPU UX JBUKEHUH, COOTHOIICHHUS 00BEMOB BBIMOJIHIEMbIX PabOT mpu
COBMECTHOH paboTe.

3agaum HA YACTH, 10, TIPOLEHTHI

Pemrenue 3aau Ha HaxOXKJIEHWE YaCTH YMCJIa U YUCIA M0 €ro yacTu. PerieHue 3a1a4 Ha MPOLEHTH U Toyn. [IpuMeHneHne mponopiuii npu
pelIeHnu 3a1a4.

Jlornyeckue 3agauu

Pemenue nornueckux 3anad. Pemenne mornueckux 3aaad ¢ MOMoIIbI0 rpadoB, TaOJIHII.

OcHOBHBIE METO/IbI pellleHusI TEKCTOBBIX 3a1a4: apudMeTHdeckuit, anredpandeckuit, mepedop BapuanToB. [lepBuyHbIe MpecTaBIeHUS O
JIPYTUX METOJaxX pelieHus 3a1a4 (reoMeTpudeckue u rpadpuueckue METoIbl).

CTaTuCcTHKA M TeOpHs BEPOSATHOCTE

CraTucruka

Tabmuunoe u rpaduyeckoe MPeACTaBICHUE JaHHBIX, CTONIOYAThIE W KPYTOBBIE JUArpaMMbl, Tpaduku, MpUMEHEHHE JUarpaMM U TpadukoB

JIJISL ONMCAaHUS 3aBUCUMOCTEN PCAIbHBIX BCIWYHH, U3BJICUCHUC I/IH(bopMaLII/II/I nu3 Ta6J'II/II_I, AuarpaMm u Tpa(l)I/IKOB. OnucarenbHbIe CTATUCTUYCCKHE



NoKa3aTear YHCIOBBIX HAOOpOB: cpenHee apudMeTHdecKoe, MeAuaHa, HauOoJbIllee M HAaUMEHbIIee 3HAYeHHsA. Mepbl pacCeMBaHUS: Pa3Max,
JUCIIEPCUS U CTAHIAPTHOE OTKIOHEHHUE.

CriyuaiiHast ©3MEHYHBOCTD. MI3MeHUMBOCTD IpK M3MepeHusX. Pemaromue npaBuiia.3aKOHOMEPHOCTH B U3MEHYHBBIX BEJIMYMHAX.

Cayuaiinbie coObITHS

CrnyuaitHble OTBITHI (SKCIIEPUMEHTHI), JIEMEHTApHBIC CIlydailHble cCOOBITUS (MCXOMbl). BeposTHOCTH 31eMeHTapHBIX coObITHi. COOBITHS B
ClIlydaliHBIX HKCIEPUMEHTaX U OJIarOnpUATCTBYIOLIME 3JIEMEHTapHble COOBITH. BeposTHOCTH citydaliHbIX cOOBITHI. ONBITH ¢ PABHOBO3MOKHBIMU
3JIEMEHTapHBIMU cOObITUAMU. Kitaccuueckue BepOSITHOCTHBIE OMbBITHI C UCIOJIb30BAHUEM MOHET, KyOukoB. [IpencraBieHue coObITUI C TOMOIIBIO
nuarpamm Disepa. [IpoTrBomnonoKHbIe COOBITHS, 00BEINHEHHE U TIepecedeHrne coObTuil. [IpaBmiio crnoxxenus BepositHocTeld. CiydaiiHbIi BHIOOD.
[IpencraBnenue dKciepuMeHTa B BUC aepeBa. HezaBucuMbie cOOBITHS. YMHOKEHUE BEPOSTHOCTEH HE3aBHCUMBIX coObITHI. [lociemoBaTenbHbIe
He3aBUCHMbIe ucnbiTanud. [IpeacraBieHne o He3aBUCUMBIX COOBITHSX B )KU3HU.

JJIeMeHThl KOMOMHATOPUKH

[IpaBuio yMHOXeHHS, TEpecTaHOBKH, (akropuan yucia. Coderanus M 4uciao codyeraHuit. @opmyna ymcna couetaHwil. TpeyronbHUK
[Tackansg. OneITbl ¢ OOJBIIMM YKCIOM PAaBHOBO3MOJKHBIX AJIEMEHTAapHBIX COOBITUH. BbluncieHue BeposATHOCTEH B OMBITaX € MPUMEHEHHEM
KoMOuHaTOpHBIX Gopmyi. Ucnbitanus beprymm. Yenex u Heynada. BeposTHocTi coObIThii B cepuu ucnbiTaHuii beprymm.

Cay4yaiiHble BeJIHYMHbBI

3HAKOMCTBO CO CIy4YallHBIMH BEJIMYMHAMM Ha MIpHUMepax KOHEUYHBIX JUCKPETHBIX CIIydalHBIX BENWYMH. PacmpeseneHue BEpOSTHOCTEM.
Marematnueckoe oxkuganue. CpoiicTBa MareMaTHueckoro oxwuaanus. [lonstue o 3akoHe Oosbliumx uwucen. M3MepeHue BeposSTHOCTEH.
[TpuMeHeHne 3aKoHa OONBIINX YHCET B COLMOJIOIMH, CTPAXOBAaHUM, B 3/IpaBOOXPAHEHUH, 0OecrieueHuN 0€30IaCHOCTH HACeJIEeHUs B Ype3BbIUaiiHbIX

CUTyalluiIX.



3.TEMATUYECKOE INIAHUPOBAHUE

7 KJace

Ne | Conep:kanue yueoHoro npeamera | KosuvectBo yacos Kosm4ecTBO KOHTPOJIBHBIX padoT
1 JluneiiHoe ypaBHeHHE C OTHOM 17 1
nepeMeHHOMH
2 Hesabie BbIpaKeHUst 68 4
3 DOyHKIMHU 18 1
4 Cucrembl JIMHEHHBIX YPABHEHHI € 25 1
JABYMS NlepeMeHHBIMHI
5 IloBTOpPEHME U cUCcTEMATH3ALUS 12 1
y4eOHOro MmaTepuajia
UTOro 140 8
8 kiacc
Ne | Conepxkanme yueOHoro npeamera | KosmuecTtBo yacos KosmuecTBO KOHTPOJIBHBIX PaboT
1 PanuonanbHbIe BbIPpAKEHUS 55 3
2 KBaapaTHbie KopHH. 30 1
JleiicTBUTEIbHBIE YHUCJIA.
3 KBanpaTnbie ypaBHeHHsA 36 2
4 IloBTOpPEHME U cUCcTEMATH3ALNS 19 1
y4e0HOro marepuajia
UTOTrO 140 7




9 kJacc

Ne | Coaep:xanue yueonoro npeamera | KosudecTBo yacos Kosin4ecTBO KOHTPOJIBLHBIX padoT
1 HepaBencrBa 26 1
2 KBagpaTnunas pyHkuus 39 2
3 DJieMeHThI NPUKJIATHOM 27 1
MaTeMATHKH
4 YuciioBbIe 0CJI€10BATEIBHOCTH 24 1
S) IToBTOpEHHE U cUCTeMATH3ALHA 24 1
y4e0HOro MmaTepuajia
UTOoroO 140 7
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