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I[Inanupyemblie pe3yabTaThI

B au4yHOCTHOM HaIlpaBJICHUHA:

— YMCHHUC ACHO, TOYHO, I'PAMOTHO H3JjaraTb CBOU MBICIIN B YCTHOﬁ )41

[IICbMEHHON peuyd, IIOHMMaTb CMBICI IIOCTaBJICHHOW 3aJayu,
BBICTPanBaTh apTyMEHTALUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDPBIL;
— KPUTHYHOCTH  MBIIUICHHs, YMEHWE  paClO3HaBaThb  JIOTUYECKHU

HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (PaKTa;

— TMPEACTaBICHUE O MaTEeMaTHYECKONW Hayke Kak cdepe dYelI0BeUeCKOou
NEeSATEIbHOCTH, 00 ATamax ee pa3BUTUSA, O €€ 3HAYMMOCTH JJIs Pa3BUTHUS
UBUJIN3AIIY;

— KpEeaTUBHOCTh MBIILJICHUS, UTHUIIMATUBA, HAXOJYUBOCTh, AKTUBHOCTD MPHU
pelIeHnd MaTeEMaTUYECKUX 3a]1ay;

— YMEHHE  KOHTPOJMPOBATH  MpPOUECC U  pe3yiabTaT  y4eOHOH
MaTeMaTUYECKON JIEATEIbHOCTH;

— CIOCOOHOCTh K HOMOIMOHAIBHOMY  BOCIPHUSITHIO MaTEeMaTHYeCKHX
00BEKTOB, 3aJ1a4, pEUICHUH, pacCyKICHHU;

B METAINIPEAMETHOM HaIIpaBJCHUM:

NEpBOHAYAJIbHBIE MPEACTABICHUS 00 UIEAX U O METOJAX MAaTeMaTHUKU Kak
YHUBEPCAIBHOM SI3bIKE HAYKHM M TEXHHUKH, CPEACTBE MOIECIUPOBAHUS
SABJIEHUU U TTPOIIECCOB;

YMEHHE BHUJIETh MAaTEMATUUYECKYIO 3a7jauy B KOHTEKCTE MPOOJEMHON CUTya-
MU B IPYTUX JTUCLHUIUIMHAX, B OKPYKAIOIIEH KU3HHU;

YMEHUE HAXOJUTh B PA3IMYHBIX UCTOUYHHUKAX MHQPOPMALIKIO, HEOOXOTUMYIO
JUISL PElIeHHUs] MaTEeMaTUYECKUX MpoOJeM, MPEACTABIATh €€ B MOHSITHOU
dbopme, MpUHUMATh PEIICHUE B YCIOBUSX HEMOTHON U U30BITOYHOMN, TOUHOM
U BEPOSITHOCTHON MH(POpMALINH;

yMEHUE MOHUMATh U UCIOJIb30BAaTh MATEMATUYECKHUE CPEICTBA HATIISHOCTH
(rpaduku, OuarpamMmbl, TaONHIBI, CXEMbl WU Jp.) Uil WLIIOCTpAIuH,
WHTEpIIpETalluN, apryMEHTAlINH;

YMEHUE BBIJBUTATh THUIOTE3bl MPU PEIICHUH Y4eOHBIX 3aja4, MOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

YMEHUE NPUMEHATh UHAYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyKICHUMH,
BUJIETh PA3JIMYHbIEC CTPATETUU PEIICHUS 3aa4;

NOHUMAaHUE CYIIHOCTH aJITOPUTMUYECKUX MPEANUCAHUI U YMEHUE JEHCTBO-
BaTh B COOTBETCTBUH C NIPEMIOKEHHBIM aJITOPUTMOM,;

YMEHHUE CaMOCTOSTEIILHO CTaBHUThH 1I€TH, BRIOUPATh U CO3/IaBaTh aJTOPUTMBI
JUTSL pelieHusl y4eOHbIX MaTEMAaTUYECKUX MPOOJIeM;

YMEHUE IIAHUPOBATh M OCYIIECTBISATh ACSATEIBHOCTb, HAIPaBICHHYIO HA
pelIeHune 3a7a4 UCCIIe0BATENbCKOTO XapaKTepa;

B npenmeTHoOM HanmpaBJieHUM:



oBNaZicHue Oa30BbIM TOHATUWHBIM ammapaToM IO OCHOBHBIM pa3jenam
COJEpIKaHus, MPEACTABICHUE 00 OCHOBHBIX M3yYae€MbIX NOHATHUAX (UHCIIO,
ypaBHEHUE, (QYHKIMsI, BEPOSATHOCTb) KaK BaKHEHIIMX MaTEeMaTUYECKUX
MOJIENSIX, TO3BOJISIOIIMX ONMCHIBATh M M3y4yaThb peajbHbIE MPOIECCH U
SIBJICHUS;

yMEHUE padoTaTh ¢ MATEMAaTUYECKUM TEKCTOM (AHAJIM3UPOBATH, U3BIEKATH
HEOOXOUMYI0 HH(OPMAINIO), TPAaMOTHO MPUMEHSITH MaTEMaTUYECKYIO
TEPMUHOJIOTMI0O M  CHMBOJIMKY, HCHOJbB30BaThb  PAa3JUYHbIE  S3BIKH
MaTE€MaTUKH;

YMEHHME  MpPOBOAUTH  KIAacCU(UKALMK, JIOTUYECKHE  OOOCHOBaHUA,
JI0Ka3aTeNbCTBA MAaTEMAaTUUECKUX YTBEPIKICHUH;

YMEHHME paclo3HaBaTb BHUJbl MaTEMaTHUYECKUX YTBEP)KIEHUHN (aKCHOMBI,
OIIPEENICHUS], TEOPEMBI U JP.), IPSIMbIE U 0OPATHBIE TEOPEMBIL;

pa3BUTHE NPECTABICHUN O YKCIIE U YUCIOBBIX CUCTEMAaX OT HaTypajbHBIX
JI0 JCHUCTBUTEIBHBIX YHCEN, OBJIAJCHUE HABBIKAMHU YCTHBIX, TUCBMEHHBIX,
WHCTPYMEHTAJIBHBIX BBIYMCIICHUM;

OBJIAZICHUE CUMBOJIbHBIM SI3bIKOM aIreOppl, IpPHUEMaMU BBINOJIHEHUS
TOKJECTBEHHBIX INPEOOpa30BaHUM paIlMOHATIBHBIX BBIPAXKEHUN, pPELICHMS
YpaBHEHUH, CUCTEM YPaBHEHHI, HEPABEHCTB U CHCTEM HEPABEHCTB, YMEHHE
UCIIOJIB30BaTh MJACK KOOPJAMHAT HA IUIOCKOCTH JUIsl HMHTEpIpEeTaluu
YpaBHEHUM, HEPaBEHCTB, CHCTEM, YMEHHE NPHUMEHSTh anreOpandyeckue
npeoOpa3oBaHus, annapaT ypaBHEHU U HEPABEHCTB JIsl pELICHUs 3a7a4 U3
Pa3IMYHBIX PA3/AEIOB Kypca;

OBJIaJICHUE CUCTEMOW (P)YHKIHMOHAJIBHBIX MOHATHHA, (YHKIUOHAIbHBIM SI3bI-
KOM U CHUMBOJIUKOW, YMEHHME Ha OCHOBE (PYHKIMOHAJIbHO-TpadUUECKUX
IIPEICTABICHUI ONMCHIBATh U aHAIIM3UPOBATh PEAJIbHBIE 3aBUCUMOCTH;
OBJIaZICHME OCHOBHBIMH CIIOCOOAMU MPEACTABICHUS M aHalu3a CTaTHUCTUYe-
CKUX  JAaHHBIX;  HaJW4YUMe  NPEACTABICHUA O  CTATUCTUUYECKUX
3aKOHOMEpPHOCTSIX B pPEAJbHOM MHpPE M O Pa3IMYHBIX CIOCO0ax UX
U3Y4YEeHUS], O BEPOSITHOCTHBIX MOJENSX;

YMEHUE TPUMEHATh W3YUYEHHBIE TMIOHATUSA, PE3YJbTAThl, METOAbl JIS
penIeHus 3a/1ay NPAKTUYECKOTO XapaKTepa U 3a4a4d U3 CMEXHBIX AUCIUIUINH
C UCHOJB30BaHUEM TP HEOOXOAMMOCTH CIPABOYHBIX MaTepHaJIOB,
KAJIBKYJISITOPA, KOMITBIOTEPA.

BorinyckHuK HaydyuTces: B 7-9 kiaccax (A1 HICIIOJIb30BAaHMS B IOBCEITHEBHOM
YKU3HHU U 00€CTICUCHHSI BO3MOXKHOCTH YCTICIITHOTO MPOIOKEHUSI 00pa30BaHus Ha
0a30BOM YPOBHE)

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATUYECKOM JIOTUKHU

ornepupoBaTh Ha 0a30BOM YPOBHE TMOHSTUSIMU: MHOXECTBO, 3JIEMEHT
MHOYKECTBA, IOJIMHOKECTBO, IPUHAIICKHOCTB;

3a/1aBaTh MHOYKECTBA NIEPEUUCIEHUEM UX DIIEMEHTOB;

HaxXOAWTh IepecedeHne, OObEeIUHEHHE, MOJMHOKECTBO B IMPOCTEUIINX
CUTyalusX;



omepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHUSMH: OIPEICICHUE, aKCUOMA,
Teopema, J0Ka3aTesIbCTBO;

MPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI ISl TOATBEPKACHUS CBOMX
BBICKA3bIBaHUM.

B noBceHEBHOM )KU3HU U IIPU U3YUYEHHUH IPYTUX MIPEAMETOB:

UCITOJIB30BaTh Tpaduueckoe TMpeACTaBICHUE MHOXKECTB [JIsi OMHUCAHUS
peaybHBIX MPOIECCOB U SIBICHUN, MPU PEIICHUU 3a]ad JPYruX y4eOHBIX
PEIMETOB.

Yucaa

OIepUpOBaTh Ha 0a30BOM YpOBHE MOHSATHSAMH: HaTypalbHOE YHUCIO, LEI0e
YHCII0, OOBIKHOBEHHAs Jpo0b, NECATHYHAsE NApoOb, CMEIIaHHAas JpoOb,
palroHaIbHOE YHUCIIO, apU(PMETUUECKUI KBAIPATHBIN KOPEHB;
MCIIOJB30BaTh CBOWCTBA YHWCENI W IIPaBWIA JEUCTBUU IPU BBINOJHEHUU
BBIYMCJICHMI;

MCIMOJIb30BaTh MPHU3HAKU JAeaUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHUU
BBIYMCIICHUN U PELICHUH HECIIOKHBIX 3a/a4;

BBIIOJIHATh OKPYIJICHWE PALMOHAJIBHBIX YHCEI B COOTBETCTBUM C
paBUJIamMH,

OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHSA U3 MOJIOKHUTEIBHOIO LEJIOro
YHUCIa;

pacno3HaBaTh pallMOHAIbHBIE U UPPALMOHAIBHBIE YUCIIA,;

CpPaBHUBAThH YUCIIA.

B noBceqHEBHOM )KU3HU U IIPU U3YUYEHHUH IPYTHUX MPEIMETOB:

OLICHUBATh PE3YJIbTAThl BBIYMCIECHUN MPU PEIICHUN MPAKTUYECKUX 3a/1a4;
BBITOJIHSTH CPABHEHUE YUCEII B PEATbHBIX CUTYaLHSIX;

COCTAaBJISITh YUCJIOBBIE BBIPAXKEHUS IPHU PELICHUU IPAKTUYECKUX 3a1a4 U
3a/1a4 U3 APYTruX y4eOHBIX MPEAMETOB.

TosxkaecTBeHHBbIE TPeo0pa3oBaHUA

BBITIOJHATh HECJIOXKHBIE TMPEoOpa3oBaHUs MAJii BBIUMCICHUS 3HAYCHHN
YHUCIIOBBIX  BBIPOXKEHUH, COAEpXKAIIMX CTENeHH C  HAaTypaJbHBIM
MoKa3aTeseM, CTETNICHH C IEJIBIM OTPHIIATEIHHBIM MTOKA3aTEIeM;

BBITIOJIHATh HECJIOXKHBIE MPEoOpa3OBaHus LENIbIX BbIPAXKEHUI: pacKpbIBaTh
CKOOKH, IPUBOJIUTH MOJOOHBIEC ClIaracMbIe;

UCIOJIb30BaTh ()OPMYJIbI COKPAIIEHHOIO YMHOXEHHs (KBaJpaT CYMMBI,
KBaJpaT Pa3HOCTH, Pa3HOCTh KBAApPaTOB) IJIsl YIPOIIEHUS BBIUYMCICHUN
3HAYECHUH BBIPAKECHUN;

BBITIOJHATH HECIIOXKHBIE MPE0O0Pa30BaHUs IPOOHO-THHEHHBIX BBHIPAKEHUN U
BBIPOKECHU C KBAJAPATHBIMU KOPHSIMHU.

B noBcenHEBHOM KU3HU U NIPU U3YUEHUU IPYTUX MTPEIAMETOB:

IIOHUMATb CMBICJI 3allMCH YKUCJlda B CTAHAAPTHOM BHIC,
OIICPHUPOBATH HA 0a30BOM YPOBHC IMOHATUECM «CTAaHJAAPTHAA 3alIUCh YUCJIA».

YpaBHeHUs U HEPABEHCTBA



ormepupoBaTh Ha 0a30BOM YypOBHE TMOHATHUSIMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPAaBHEHHE, KOPEHb YPABHEHUS, PELICHUE YPABHEHHUS, YHCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABCHCTBA,

MIPOBEPSITH CIPABEIJIUBOCTDH YUCIOBBIX PABEHCTB U HEPABEHCTB,

pelaTh JIMHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSIIUECS K
JIMHEHUHBIM;

pelIaTh CUCTEMBI HECIIOKHBIX JTUHEUHBIX YPaBHECHUM, HEPABEHCTB,;
MPOBEPSITh, SBIACTCA JIM JAHHOE€ YHWCJIO PEIICHUEM  ypaBHEHUS
(HEepaBeHCTBA);

pemarh KBaApaTHbIE YypaBHEHHS TI0 ¢GopMyse KOpPHEH KBaJpaTHOTO
YpaBHEHUS;

M300paKaTh PEIICHUS HEPABEHCTB U MX CUCTEM Ha YUCIIOBOM TIPSIMOMA.

B HOBCCHHGBHOﬁ JKU3HU U IIPHU U3YYCHUUN APYT'UX IIPCAMCTOB:

COCTaBIAITh M pEIIATh JIMHEHHBIE YPAaBHEHUSA IIpU pELICHUU 3a7ady,
BO3ZHHKAIOIIMX B IPYTUX y4E€OHBIX MpPEAMETAX.

DOyHKIUU

HAXOAWTh 3HAUCHUE (PYHKIIUH 10 33JAHHOMY 3HAUYEHUIO apTyMEHTA;
HaXOAWTh 3HAYEHUE apryMEeHTa IO 3a/JaHHOMY 3HAYeHUIO (QYHKLHUHU B
HECJIOKHBIX CUTYaLIUAX;

OIPENENATh MOJO0KEHUE TOUKH MO €€ KOOpAMHATaM, KOOPJIWHAThl TOYKU IO
€€ MOJIOKEHHUIO Ha KOOPAUHATHOU MJIOCKOCTH;

1o rpauKy HaxXOIWUTh 00JACTh OINpPENeICHHs, MHOKECTBO 3HAYCHUH, HYIN
(GYHKIIUHM, TPOMEXKYTKHA 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pACTaHUS U
yObIBaHUs1, HAMOOJIbLIIEE U HAUMEHBIIIEE 3HAUCHUS QYHKIUY;

CTpOUTH TpapuK JTUHEHHON DYHKIINHY;

MPOBEPATH, SBIACTCA JM JaHHBIN rpaduk rpa@ukoM 3amaHHON (QYHKIUH
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOM MPONOPLUHUOHATBHOCTH);

ONPEAETATh NPUOMIKEHHBIE 3HAUEHUS KOOPJAMHAT TOYKH TEepPEeCeUCHUs
rpaguKoB (QyHKIIHIA;

OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMHU: TOCJIEI0BATEIbHOCTD,
apumMeTrnyeckas Iporpeccusi, reOMETprUIecKasi POrpeccus;

pemarh 3aJa4d Ha MPOrPECcCHHU, B KOTOPHIX OTBET MOXKET OBITh MOIy4eH
HEIMOCPEICTBEHHBIM MO/ICUETOM 0€3 MpUMEHEHUS (OpMYI.

B noBceqHEBHOM )KU3HU U IIPU U3YUYEHHUH IPYTUX MPEAMETOB:

UCIIOJB30BaTh TpadUKyd peaibHbIX TMPOIECCOB M 3aBUCUMOCTEH IS
OTpEJEICHUs] WX CBOWCTB (HAMOOJBIIME W HAWMEHBIIIME 3HAYCHUS,
MPOMEKYTKA BO3pacTaHWsi M YObIBaHUSA, O0OJIACTH TIOJOXKUTEIBHBIX U
OTPHULIATENIbHBIX 3HAYEHUH U T.I1.);

WCIIOJIb30BaTh CBOWCTBA JIMHEWHOW (YHKIIMM W €€ TpaduK Mpu pelieHun
3a/1a4 U3 APYrUX Y4EeOHBIX MPEIMETOB.

CrarucTika ¥ Teopusi BepOATHOCTEM

UMETh TPEJCTABICHUE O CTATUCTUYCCKUX XapaKTEPUCTHUKAaX, BEPOSTHOCTH
CJIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;



pemiate MOpocTeiine KOMOMHATOPHBIE 3aJaud METOJIOM TMpPSMOTO H
OpPraHW30BaHHOTO Tiepedopa;

NPEJICTaBIISITh JaHHBIC B BUC Ta0JHII, AMarpaMm, TpadrKoB;

YUTaTh HMH(OPMALNIO, TMPEACTABICHHYIO B BHUAC TaOJHIIBI, JHArPaMMBI,
rpaduka;

ONpPENENSATh OCHOBHBIE CTAaTUCTHYECKHE XapaKTEPUCTUKH  YHCIOBBIX
HabOopOB;

OILICHUBATh BEPOATHOCTH COOBITHS B TIPOCTEUIIINX CITydasx;

UMETh TMPEJCTaBICHHE O pOJIM 3aKOHa OOJBIIUX YHCET B MAacCOBBIX
SIBIICHUSX.

B noBceHEBHOM )KU3HU U IIPU U3YUYEHHUH IPYTUX PEIMETOB:
OLICHMBATh KOJIMYECTBO BO3MOYKHBIX BAPUAHTOB METOJI0M NIEpedopa;

UMETh  MPEJCTaBICHUE O PpOJIM  TPAKTUYECKH  JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUI;

CpaBHHUBaTh OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKH, IOITYYCHHBIE B
MPOIIECCEe PEIICHUS MPUKIAIHON 3aa4M, U3yYCHUS PEaTbHOTO SIBJICHUS;
OIICHUBATh BEPOSITHOCTH pPEaJbHBIX COOBITUA M SIBJICHUM B HECIOXXHBIX
CUTyalUsX.

TexkcTOoBBIC 3a]a4YU

peliaTb  HECJIOKHBIE CIOKETHBIE 3aJa4yd  pa3HbIX THUIIOB Ha BCE
apu(meTnyecKue 1eUCTBUS;

CTPOUTH MOJIENb YCIOBHUS 3aaud (B BUAE TaOIMIIbI, CXEMbI, pUCYHKA WM
YpaBHEHUS), B KOTOPOW J1aHbl 3HAYEHHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX
BEJIMYMH, C LIETbIO MIOMCKA PEIICHUS 3a1a4H;

OCYILECTBIATh CIIOCOO MOMCKA PELICHHs 33Ja4M, B KOTOPOM pacCyXACHHE
CTPOUTCS OT YCJIOBHUS K TPEOOBAaHUIO WIIM OT TPEOOBaHUS K YCIOBHIO;
COCTABJISATH IUIAH PELICHUS 3a1a4H;

BBIICJISITH 3TAllbl PELICHUS 3a/1a4U;

MHTEPIPETUPOBATh BBIUUCIUTENbHBIE PE3YNbTAThl B 3aJaye, UCCIEAOBATh
IIOJIYYEHHOE PEIICHHE 3a/1a4H;

3HATh pa3jinyhe CKOpPOCTel 00bEeKTa B CTOSYEH BOJAE, NPOTUB TEUEHUS U MO
TEYEHUIO PEKU;

penaTh 3aa4 Ha HaX0KJICHUE YacTH YMcila U YHCIIa 10 €ro YacTH;

pemaTh 3aJadd pa3HbIX TUMOB (Ha palbOTy, HA MOKYIKH, HA JBW)KCHHE),
CBA3BIBAIOLIMX TPU BEJIMYMHBI, BBIIEIATH 3TH BEJIWYMHBI M OTHOLICHUS
MEXIYy HUMU;

HaxXOJIUTh NPOLEHT OT YHUCJA, YUCJIO MO IPOLEHTY OT HEro, HaXxOIAUTh
IPOLIEHTHOE CHUKEHUE WM MTPOLICHTHOE MOBBILICHUE BEJINYUHBI,

pelIaTh HECIOKHBIE JIOTHUECKUE 3a7]aul METOJIOM PaCCyKACHUM.

B noBce1HEBHOM )XKU3HU U NPU U3YUEHUU IPYTUX MTPEIMETOB:

BBIJIBUTAaTh TUIIOTE3bl O BO3MOKHBIX MPEACTbHBIX 3HAYCHUSX HMCKOMBIX B
3a/1aue BEJIMYMH (JIe71aTh NPUKUIKY ).



BbINYCKHHK _NOJYYHT _BO3MOKHOCTh _HAayV4UMThCs B 7-9 KkJjaccax JJIA

oOecreyeHus: BO3MOKHOCTH YCIIEITHOTO POJ0JKEHUsI 00pa3oBaHus Ha 0a30BOM U
yrayOJIEeHHOM YPOBHSIX
DJIeMeHTbI TEOPHUH MHOKECTB U MATEeMaTHYeCKOM JIOTUKH

ONEPUPOBATh TIOHATHUSMU: OTPECIICHNE, TeopeMa, aKCHOMa, MHOXECTBO,
XapaKTEPUCTHUKH MHOXKECTBA, 3JIEMEHT MHOXKECTBA, MYCTOE, KOHEYHOE U
OECKOHEYHOE MHOKECTBO, MOAMHOKECTBO, MPUHAIJIC)KHOCTh, BKIIOUCHUE,
PaBEHCTBO MHOYKECTB;

M300pakaTh MHOXKECTBA W OTHOIIEHHWE MHOXECTB C TIOMOIILIO KPYroB
Ditnepa;

OTNPENETATh MPUHAMICHKHOCTh D3JIEMEHTa MHOXKECTBY, OOBEIMHCHHIO W
TIEPECCUCHUIO MHOXKECTB;

3a/laBaTh MHOXKECTBO C TIOMOIIBIO TIEPEUUCIICHUS SJIEMEHTOB, CIOBECHOTO
OTIHCAHWS;

OTIEpUPOBATh TOHATHSAMHU: BBICKA3bIBAHWE, WCTUHHOCTH U JIOKHOCTH
BBICKA3bIBaHUS, OTpHUILIaHUE BBICKa3bIBaHUI, orepanuu HaJ
BBICKA3bIBAaHUSIMU: U, WIH, HE, YCIOBHBIE BHICKA3bIBAHUS (UMILTAKAINN);
CTPOUTH BBICKA3bIBaHUS, OTPUIIAHUS BHICKA3bIBAaHUM.

B noBceHEBHOM KU3HU U IIPU U3YUYEHHUH IPYTUX MPEIMETOB:

CTPOUTH IIEMOYKH YMO3AKJIIOUEHUA HA OCHOBE HCHOJIb30BAaHUS MPABUII
JIOTUKH;

MCIIOJIB30BaTh MHOECTBA, OMNEpallMd C MHOXKECTBaMU, UX rpaduueckoe
MIPEICTABJICHUE JIJI OIIMCAHUS PEATIBHBIX MTPOILIECCOB U SIBJICHUM.

Yucaa

ONIEPUPOBATH TMOHATUAMHU: MHOXECTBO HATYPAJIBbHBIX YHUCEJ, MHOKECTBO
LEJIBIX YHCEJ, MHOXKECTBO PAllMOHAIBHBIX YHCEN, UPPALUOHAIBHOE YHUCIIO,
KBaJIPaTHBIM KOPEHb, MHOXECTBO JEHCTBUTEIIBHBIX YHCEN, TEOMETPUUECKAs
MHTEPOPETALNS HATYPAIbHBIX, LEIbIX, PAUUOHAIBHBIX, AEHCTBUTEIBHBIX
YUCEIT;

MOHUMATh U OOBACHATH CMBICI TTO3ULIMOHHON 3aITMCU HATYPaIbHOTO YUCJIA;
BBINOJIHATh BBIYMCIIEHHS, B TOM YHUCIE C MCIOJIb30BAHUEM MPUEMOB
paLMOHAJIbHBIX BBIUUCIICHUN;

BBITIOJIHATH OKPYTJIEHUE PAIMOHAIBHBIX YHACEI C 3aIaHHON TOYHOCTBIO;
CpPaBHUBATh PAllHUOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA;

MPEICTABIIATh PAMOHAIBHOE YUCIIO B BUJIE JCCATUIHON JPOOHU
yIOPSAI0YUBATh YUCTIA, 3aMMCAHHBIC B BUJI€ OOBIKHOBEHHOW M JCCATUYHOU
Apoowu;

Haxoauth HOJl 1 HOK yucen u ucnonbs30BaTh UX MPU PEIICHUN 3a]1a4.

B noBce1HEBHOM )XKU3HU U NPU U3YUEHUU IPYTUX MPEIMETOB:

NPUMEHSATh TpaBWia MNPUOIMKCHHBIX  BBIYMCICHUNA TPU  pPEUICHUU
MPAKTUYECKUX 3a]1a4 U PEIICHUH 33]1a4 IPYTUX YICOHBIX TIPEIMETOB;
BBINIOJIHATh  CPAaBHEHHE  PE3yJbTATOB  BBIYMCICHUM NPU  PELICHUU
MPaKTUYECKUX 3a/1a4, B TOM YHUCJIE TPUOIMKEHHBIX BHIYNCICHU;



COCTaBJIATDH n OLICHUBATh  YHCJOBBIC BBIpAXXCHUA IIPU  PCIICHUU
MMPAaKTHYCCKUX 3a1a4 1 3aJa4 U3 APpYrux y‘{€6HBIX npeaAMECTOB;

3allUCBIBATL W OKPYIJEATH YHMCIOBBIC 3HAYUCHUA PCAJIBHBIX BCIIMYHMH C
HCIIOJIb30BAHUECM PA3HBIX CUCTCM N3MCPCHMU.

TO)KI[CCTBEHHLIG npeoﬁpasoBaHI/m

OTIEpUPOBATh MOHATUSAMH CTETICHU C HATYPAJIbHBIM TIOKA3aTeIeM, CTETICHHU C
IIEJTBIM OTPHIIATEIHFHBIM MTOKA3aTeNIeM;

BBITIOJHATH MTPEOOPa30BaHUS IENIbIX BRIPAKCHUIA: TEUCTBUS C OTHOUICHAMHI
(cmoxeHWe, BBIUMTAHUE, YMHOXXCHHE), JCUCTBHS C MHOTOUYICHAMHU
(cmosxeHue, BRIYMTaHNUE, YMHOXKCHHUE);

BBITIOJTHATH Pa3JI0’KEHUE MHOTOWICHOB HA MHOKHUTEIH OJTHUM U3 CIIOCOOOB:
BBIHECEHHE 3a  CKOOKYy, TpYNIHUPOBKA, HCIOJNb30BaHHE  (HOpMyI
COKPAIIIEHHOTO YMHOXKCHHSI;

BBIICIISTH KBAJPAT CYMMBI M Pa3HOCTH OTHOWICHOB;

pacKiiaapIBaTh HA MHOKUATEU KBaIPATHBIM TpEeX4JieH;

BBITIOJIHATH MPe0oOpa30BaHUsl BbIpAXKEHUH, COAEPIKAITUX CTEMEHU C IIEJIBIMU
OTPHUIIATEIBHBIMH TTOKA3aTEIAMH, TICPEXOAUTHh OT 3alMCH B BHJIC CTEMECHU C
IIEJIBIM OTPHUIIATEIIEHBIM MTOKA3aTeNIeM K 3aIlMCH B BHJIC APOOH;

BEITIOJIHATh ~ TPeoOpa3oBaHus  JPOOHO-PAIIMOHANBHBIX  BBIPAKEHUM:
COKpallleHue ApoOeil, mpuBefeHUEe anreOpandeckux JpolOed K oOlliemMy
3HAMEHATEII0, CJIOXKEHUE, YMHOXKEHHUE, JeJIeHUEe anredpandeckux IpoOei,
BO3BEJICHHE anreOpanyeckod JpoOM B  HATypajJbHYI0O U  LEIYIO
OTPHUIIATEIbHYIO CTETICHb;

BBITIOJIHATH MPE00pa30BaHUsI BBIPAKEHUHN, COJEPIKAIINX KBAJIpaTHbIE KOPHHU;
BBIICNIATh KBagpaT CyMMBl WJIM Pa3HOCTH JBY4YICHAa B BBIPAKCHUSX,
coJiep KallnuX KBaJpaTHbIC KOPHU;

BBITIOJIHATH MPE0OpPa30BaHMS BBIPAXKEHUHN, COJIEPIKAIINUX MOJTYJIb.

B noBcenHEBHOM KU3HU U MIPU U3YUEHUU IPYTUX ITPEIAMETOB:

BBIMOJHATh MpeoOpa3oBaHus M ACMCTBHS C YHUCIIAaMH, 3alCAHHBIMH B
CTaHJAPTHOM BHUJIE;

BBINIOJIHATH MPEe0oOpa3oBaHUs anreOpanvyecKux BBIPAKEHUN NpPH pELICHUU
3aJa4 JPYrux y4eOHbIX MTPEIMETOB.

YpaBHeHMs U HEPABEHCTBA

ONEPUPOBATH TOHATUSAMU: YPaBHEHHE, HEPABEHCTBO, KOPEHb YpPaBHEHWS,
pelleHre HEepaBEHCTBA, PaBHOCWIIbHBIE ypaBHEHUS, 00JacTh OIpeneeHUs
ypaBHEHUs (HEPABEHCTBA, CUCTEMbI YPABHEHUI UJIM HEPABEHCTR);

pelaTh JMHENHBIE YPAaBHEHUS U YpPAaBHEHHUs, CBOAUMBIEC K JIMHEWHBIM C
MOMOIIBIO TOXAECTBEHHBIX MTPeoOpa30BaHuUI;

pelarh KBaJpaTHbIC YPABHEHUS W YPAaBHEHUsS, CBOJAUMBIE K KBaJAPATHBIM C
MOMOIIBIO TOXAECTBEHHBIX TPEOOpa30BaHUM;

pemath ApoOHO-TMHEIHBIE YpaBHEHUS;



f(x)=a

pemaTs IPOCTEHIIME HUPPALMOHAIBHBIE YPaBHEHUS BHJIA :

JIC) =9 ().

peIlIaTh ypaBHEHHUS BHIA X'=a ;

pelIaTh ypaBHEHMS CIOCOOOM pas3loKEHUs Ha MHOXKHTEIM M 3aMEHEI
TIEPEMEHHOM;

WCIIONIB30BaTh METOJ HMHTEPBANOB I pPEIIEHHS LENBIX W ApOoOHO-
PalOHAILHBIX HEPABEHCTB;

pelIaTh JIMHEHHbIE YPAaBHEHHS U HEPABEHCTBA C APAMETPAMHU;

pelIaTh HECTI0KHbIE KBAPATHBIE yPABHEHHUS C IIAPAMETPOM;

PEIIaTh HECIOKHBIE CHCTEMBI JIMHENHBIX YPABHEHUH ¢ TAPAMETPAMHU;
PEIIaTh HECIOKHBIE YPABHEHHS B LEJIBIX YHCIIAX.

B noBceHEBHOM )KU3HU U ITPU U3YUYEHHUH IPYTUX IPEAMETOB:

COCTAaBJISAITh M PEIIATh JUHEWHBIC M KBAJIPATHBIC YPABHEHUS, YPABHEHUSA, K
HUM CBOJSIIMECS, CHUCTEMBl JIMHEHMHBIX YPaBHEHUM, HEPABEHCTB IIPU
pELIeHNH 3aJa4 JPYTUX YYEOHBIX IPEIMETOB;

BBIMOJHATh OLIGHKY MPaBJONOAOOMS pPE3yJIbTaToOB, MOJy4aeMblX IpU
pPELICHUH JIMHEHMHBIX W KBaJpaTHBIX YPaBHEHUW M CHCTEM JIMHEHWHBIX
YpaBHEHUH U HEPABEHCTB IPH PEIICHUH 3a7a4 JPYTUX Y4eOHbIX MPEIMETOB;
BBIOMPATh COOTBETCTBYIOUIME YpPAaBHEHHS, HEPABEHCTBA WM HMX CHUCTEMBI
JUISL COCTABJIEHUS MAaT€MATHYECKOW MOJENN 33alaHHOW PEalbHOM CUTYyalluu
WJIY TIPUKJIATHOM 3a/1a4H;

YyMETh HUHTEPIPETUPOBATH IIOJYYCHHBIM IIpU PELICHUU YpaBHEHWH,
HEPAaBEHCTBA WJIM CUCTEMBI PE3yJIbTAaT B KOHTEKCTE 3aJaHHOU pealbHON
CUTYyalWU WJIW IIPUKJIATHON 3a1a4H.

DOyHKUIMHA

ONEpPUPOBATh TOHATUAMH: (PYHKIMOHAIbHAS 3aBUCUMOCTh, (DyHKIIHA,

rpaguk QyHKUMH, CMOcOoObl 3aaHus (PYHKIMH, apryMEHT U 3HayeHUe

(GyHKUMH, 00JACTh ONPEAENTICHHUS] U MHOKECTBO 3HAUEHHM (DYHKIIMH, HYJIH

(GYHKIIUM, TPOMEXYTKA 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTH (DYHKIIHH,

YETHOCTH/HEUETHOCTh (YHKIIUU;

CTpOUTh TpauKy JUHEHHOW, KBagpaTUuHOM GyHKIUNA, 0OpaTHOM
y=at

MPOTIOPIIMOHAIIBHOCTH, (DYHKIIUM BUAA! X+b y =/x , y=3x , y—|X|;

HAa TpUMepe KBAAPATUYHOM (PYHKIUHU, MCIOJIb30BaTh MpPeoOpa3oBaHUs

rpapuka Qynkuun y=f(x) ang nocrpoeHus rpadukoB  QyHKUUN

y =af (kx+b)+c;

COCTaBJISITh ypPaBHEHHUS MPSAMOM MO 3aJaHHBIM YCJOBHSIM: MPOXOISIIEH

yepe3 JABE TOUKU C 3aJaHHBIMU KOOPJIMHATaMH, IPOXOIIEH uepe3 JaHHYIO

TOYKY M MapajuieJIbHOM JaHHOU MPSIMOW;

UCCIEeN0BATh (PYHKIIUIO MO ee rpaduKy;

HaXOJUTh MHOXECTBO 3HAYEHUMH, HYJU, MPOMEXYTKH 3HAKOIOCTOSIHCTBA,

MOHOTOHHOCTH KBaJpPaTUYHON (YHKIIHH;



OTEpUpOBaTh  TOHATUSMHU:  TIOCIEAOBATEIBHOCTh,  apudMeTHuecKas
porpeccusi, reoMeTpuuecKas Nporpeccus;
pemaTh 3a7a4 Ha apu(METUUECKYI0 U TEOMETPUUYECKYIO MPOTPECCHIO.

B HOBCCI{HCBHOﬁ JKU3HA A IIPHU U3YICHHUH IPYIrUX NpeaMeEToOB:

WUTIOCTPUPOBATh C TOMOIIBI0 Tpaduka peasbHyI0 3aBUCUMOCTb WIH
IIPOLIECC 10 UX XapPAKTEPUCTHKAM;

UCIIOJIb30BaTh CBOMCTBA M IpadUK KBaJApaTUYHOW (PYHKIMH MPU PELICHUU
3a/1a4 U3 IpYruxX y4eOHbIX MPEIMETOB.

TexkcToBBIC 3aa4YU

pemiaTh IPOCTBIE M CIIOXKHBIE 3aJa4d Pa3HbIX THIIOB, a TAKXe 3aJadu
ITOBBIIEHHOM TPYIHOCTH;

MCIT0JI30BATh PA3HbIE KPATKUE 3aMCH KaK MOJEIH TEKCTOB CIOXKHBIX 33124
JUISI IOCTPOEHMSI IIOUCKOBOM CXEMBI M PELICHUS 33/1a4;

pas3nyaTh MOJEIb TEKCTAa M MOJENb PEUICHUS 3aJa4d, KOHCTPYHpPOBATh K
OJTHOM MOJIENIN PELICHUs HECJIOKHOM 3a/1a4M pa3Hble MOJEIIN TEKCTA 3a/1a4u;
3HATh U MPUMEHATH 00a crioco0a Mmoucka pemeHus 3a1ad (0T TpedoBaHUs K
YCJIOBHUIO U OT YCJIOBUS K TP€OOBAHUIO);

MOJICJIUPOBATh PACCYXACHUS NPHU MOUCKE PEIICHUS 33Jad C IMOMOIIbIO
rpad-cxemsr;

BBIJICJISATH 3TAIlbl PELICHUS 3a/1a4d U COJIEPKAHUE KaXA0Tr0 dTalla;

YMEThb BBIOMpPATh ONTUMAJBHBIA METOJ pEIIEHUs 33aJaud U OCO3HaBaTh
BBIOOp MeETOJa, paccMaTpuUBaTh pPa3IUYHbIE METOJbl, HAaXOAUTh pPa3HbIE
penieHus 3a1a4m, €Ciii BO3MOXHO;

aHAJIM3UPOBATh 3aTPYIHEHUS [IPU PEIICHUN 33]1a4;

BBIMOJHATh ~ pa3iUyHble  NpeoOpa3oBaHMsl  MPEAJIOKEHHOW  3aJauH,
KOHCTPYHpPOBAaTh HOBBIE 33Jaud U3 JAaHHOM, B TOM YHCJIE OOpaTHBIE;
VMHTEPIPETUPOBATh BBIYHUCIUTENBHBIE PE3YJIBTATHl B 33Ja4ye, UCCIEAOBAaTh
MOJIyYEHHOE PEIICHHE 3a/1a4K;

aHAJIM3UPOBAaTh BCEBO3MOXKHBIE CUTYallUH B3aMMHOIO PACIOJIOKEHUS JIBYX
OOBEKTOB M M3MEHEHUE HUX XapaKTEPUCTUK IMPH COBMECTHOM JABM)KCHHUU
(CKOpOCTb, BpeMs, pacCTOSIHME) NMPHU PEIICHUWU 33/a4 Ha JBH)KEHUE JBYX
OOBEKTOB KaK B OJTHOM, TaK U B IPOTUBOMNOJIOKHBIX HapPaBICHUIX;
MCCJIE0BATh BCEBO3MOJKHBIE CUTYyal[MU MPU PELICHUM 3a/1ad Ha JBH)KCHHE
10 peKe, pacCMaTpPUBaTh Pa3HbIE CUCTEMbI OTCUETA;

peuaTh pa3HOOOpa3HbIE 3a/1aUN «HA YaCTh»,

peuaTh 1 00OCHOBBIBATH CBOE PEIICHUE 33/1ay (BBIACISITH MATEMATUYECKYIO
OCHOBY) Ha HAaxOXKJICHHE YaCTH YWCJIa W YUCia IO €ro 4aCcTH Ha OCHOBE
KOHKPETHOT'O CMBICTIa Ipo0u;

OCO3HaBaTb U  OOBSCHATH HWJACHTHUYHOCTh 3aJad  pa3HbIX THIIOB,
CBSA3BIBAIOLIMX TPU BEJIMYUHBI (Ha paboOTy, Ha MOKYNKH, HAa JBUXKEHUE),
BBIJICJISITh 3TU BEJMYMHBI U OTHOLIEHUS MEXAY HUMH, MIPUMEHATHh UX MPHU
pelIeHnn 3a7a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 33/1a4 YKA3aHHBIX THIIOB;
BJIAJE€Th OCHOBHBIMH METOJAaMHU pEIICHUs] 337a4 Ha CMECH, CIUIaBBHI,
KOHLIEHTPaLU;



— peumarb 3aJa4d Ha IPOLEHTHl, B TOM YMCIE, CIOXKHBIE IIPOLEHTH C
00O0CHOBaHUEM, UCIIONIB3Ys Pa3HbIE CIIOCOOBL;

— pelarh JOrMYecKHe 3a/ladydl pa3HbIMHM CIIOCO0aMH, B TOM YHCIE, C JBYMs
0JIOKaMH U ¢ TpeMsl OJIOKaMH JJAaHHBIX ¢ TOMOILBIO TAOIHI;

— pewmaTh 3aJadyd N0 KOMOMHATOPUKE M TEOPUU BEPOSITHOCTEM Ha OCHOBE
UCITOJIb30BAHUS U3YYEHHBIX METO/IOB 1 0OOCHOBBIBAThH PEILICHNUE;

— pemaTh HECJIIOXKHBIE 3a/1a4U [10 MAaTEMaTUYECKOM CTATUCTHKE;

— OBJIAJIETh  OCHOBHBIMH  METOJAaMHM  DCIICHMS  CIOKETHBIX  3a1a4:
apumeTnyeckuii, anredOpanyeckuii, mepedop BapUaHTOB, TE€OMETPUUECKHIA,
rpaduyeckuii, MPUMEHATH UX B HOBBIX IO CPAaBHEHUIO C H3yUYECHHBIMH
CUTyalsIX.

B noBceHEBHOM )KU3HU U IIPU U3YYEHHUU IPYTUX MPEIMETOB!

— BBLACJATH [IPU PELICHUHN 33]1a4 XapaKTEPUCTUKN PacCMaTpPUBAEMOM B 3a/1a4e
CUTyallud, OTJIUYHBIE OT peajbHBIX (T€, OT KOTOPBIX aOCTParupoBaIUCH),
KOHCTPYMPOBAaTh HOBBIE CHUTYallUd C YYETOM OTUX XapaKTEPUCTUK, B
YaCTHOCTH, IIPY PELICHUM 3a/1a4 Ha KOHILICHTPAlWHU, YYUTHIBATh IUIOTHOCTH
BEILIECTBA;

— pelarb U KOHCTPYMpPOBAaTh 3aJa4d Ha OCHOBE PACCMOTPEHHUs DPEabHBIX
CUTYallHii, B KOTOPBIX HE TPEOYETCsI TOUHBIM BHIYUCIUTENIBHBIN PE3yJIbTaT;

— peumarb 3aJa4d Ha ABWKEHHE IO PEKE, paccMaTpuBas pPas3HbIE CUCTEMBI
OTCYeTA.

CraTucTuka M TeOpusi BepOSITHOCTEH

— ONEepUPOBATh MOHATUAMM: CTOJIOUATHIE W KPYIOBBIE JAMArpaMMbl, TAOJIULIbI
JaHHBIX, CPEHEE apuU(PMETHUECKOe, MeInaHa, HauOoJIblIee U HaUMEHbLIEe
3HAUYEHUA BBIOOPKH, pa3mMax BbIOOPKH, JHUCIEPCUS U CTaHAApTHOE
OTKJIOHEHUE, CIy4alHasi U3MEHYUBOCTD;

— W3BJEKaThb MH(OPMAIUIO, MPEJCTAaBICHHYIO0 B Ta0JIMIAX, HAa AMarpammax,
rpadukax;

— COCTaBJIATH TAOJUIIbI, CTPOUTH IUArpaMMbl U Ipa)UKu Ha OCHOBE JaHHbIX;

— ONepUpOBaTh MOHATHSAMH: (aKkTOpuan 4Hclia, NEPECTAHOBKU M COYETaHUS,
TpeyroapHuk [lackans;

— TMPUMEHSTH MPABUIIO MPOU3BEACHUS MPU PEILICHMH KOMOMHATOPHBIX 33/1a4;

— OINEpUpOBATh MOHATUSMU: CIy4YallHBIM  OMBIT, CIy4ailHbIA  BBIOOD,
UCIIBITAHUE, 3JEMEHTApHOE CclyyallHOe COOBbITHE (HMCXOJ), KIIAaCCUYECKOE
ONpE/ENIEHNEe BEPOATHOCTH  CIIy4alHOTO  COOBITHS, OIepaluu  Haj
CIIy4allHBIMH COOBITUSIMU;

— MPEACTaBIATh HHPOPMAIIUIO C IIOMOIBIO KPYyTroB Diliepa;

— peuarb 3aJa4d Ha BBIYMCICHUE BEPOSITHOCTH C MOJACYETOM KOJUYECTBA
BApUAHTOB C MOMOIIBI0 KOMOMHATOPUKH.

B noBceHEBHOM KU3HU U IIPU U3YUYEHHUH IPYTUX NIPEIMETOB:

— UW3BJEKaTb, WHTEPNPETUPOBATH U  NPeoOpa3oBbIBaTh  MH(POPMAIHIO,
NPEJCTaBICHHYIO0 B TabIuIax, Ha AMarpaMMax, rpadukax, OTpa’Karollyro
CBOWCTBA U XaPAKTEPUCTUKHU PEATIbHBIX MMPOLIECCOB U SABJICHUM;



— ONpEeNeNsTh CTAaTHCTUYECKUE XapaKTEPUCTHUKU BBIOOPOK MO Tabiuiam,
auarpammam, rpaukaM, BBIIIOJIHATH CPABHEHUE B 3aBUCHMOCTH OT LIEJH
peLlIeHNs 3a1auu;

— OLICHMBATh BEPOSITHOCTh PEAJIbHBIX COOBITUHN U SIBICHUU.

Conepxxkanue yueOHOro nmpeamera

AJITEBPA
Yuciaa
PauuonasnbHbie yucIa
MHOX€ecTBO panMOHaNbHBIX 4Yuced. (CpaBHEHHWE palMOHAIBHBIX YHUCEI.
HelictBusi ¢ pauuoHaidbHbIMH uuciamu. [IpencraBieHue panuoHaIbHOTO
YuClia JECATUYHOU POOBIO.
HNppaunonajbHbIe YUCIA
[ToHsTHE MppPaMOHAIBHOTO YKcia. Pacnio3HaBaHUEe UPPALMOHAIIBHBIX YUCEIL.

[Ipumepsl AokazarenscTB B anredpe. HMppaluuoHadbHOCTH 4YuUCa V2,
[Ipumenenue B reomerpun. CpaBHEHNE
UppaLMOHAIBHBIX Yncell. MHOXECTBO JEHCTBUTENBHBIX YNCEIL.

TosxknecTBeHHBbIE TPeo0pa3oBaHUA

YucsoBbie 1 OyKBEeHHbIE BBIPAKCHUS.

BripaxkeHne ¢ nepeMeHHOU. 3HaueHHE BbIpaKeHHs. J[OIMyCTUMbIE 3HAUYECHUS
MEPEMEHHBIX. [ToncTaHOBKa ~ BBIPAKEHUI BMECTO NIEPEMEHHBIX.
[IpeoOpazoBanre  OYKBEHHBIX  BBIPAKEHH  HAa  OCHOBE  CBOMCTB
apupmeTuyeckux  JehcTBUA.  PaBeHCTBO  OYKBEHHBIX  BBIPAKEHUHU.
ToxnecTBo.

Leabie BoIpakeHust

Crenenb ¢ HaTypajbHBIM IOKa3aTeleM MU ee cBoiicTBa. IIpeoOpazoBanue
BBIPKEHUI, COJEPKAILMX CTENEHU C HATypalbHbIM Noka3zareneM. OIHOUJIEH
u MHorowieH. Crenenb MHorousieHa. CloxeHue, BbIUUTAHHE, YMHOKEHHE
MHOTOWICHOB. POpMyJIbl COKPAILIEHHOTO YMHOKEHHSI: Pa3HOCTh KBaApaToOB,
KBaJIpaT CyMMBI U KBaapat pazHocTH. [IpeoOpa3oBanue 11e10T0 BHIpAKEHUS B
MHOTrousieH. Pa3noxkeHne MHOTOUJIEHOB Ha MHOXHUTENIU: BbIHECEHHE OOIIEero
MHOHTEIS 32 CKOOKH, TPYNIIUPOBKA, MPUMEHEHHE (HOPMYJT COKpPAIIEHHOTO
yMHOXkeHUs. KBagpaTHbI TpexuieH, pa3lIoKEHHE KBaJIpaTHOTO TpeXuJieHa
Ha MHOKUTEJIN.

JIpo0HO-paliuOHAIbHBIE BHIPAKEHUS

Cremnenp C IIeNBIM TOKa3aTeeM U ee cBoicTBa. [IpeobpazoBanue apoOHO-
JMHENHBIX BBIPAKEHUI: CIIOKEHHE, YMHOXKEHHE, JeseHue. AnreOpandeckas
npoOb. [lomycTuMble 3HA4YeHUs MEPEMEHHBIX B JAPOOHO-PAIlMOHATIBHBIX
BeipaxkeHusx. Cokpamienue — anreOpamdeckux  apooOei.  IlpuBenenue
anreOpanyeckux apoOeid Kk  oOmeMmy 3HameHartemto. JledcTtBust ¢
anredpanvyecKuMu ApOoOsIMU: CIOKEHHE, BHIYUTAHUE, YMHOXEHUE, JCJICHUE,
BO3BEJICHHE B cTemneHb. [IpeoOpazoBaHue BBIPAKEHUN, COJAEpKAIIMX 3HAK
MOJYJIS.



KBaapatHbie kopHu

Apudpmernueckuili  KBajpaTHeI  KkopeHb. (CBolcTBa  apUPMETHUECKUX
KBaJZpaTHbIX  KopHel. IlpeoOpazoBaHue  BBIpaXEHMH,  COAEpIKALIUX
KBaJPaTHbIE KOPHU: YMHO>KCHHE, JCIICHUE, BBIHECEHHE MHOXKHTEINS H3-I110]
3HAaKa KOPHs, BHECEHUE MHOXKHUTEIS IO/ 3HAK KOPHS.

YpaBHeHUs U HEPABEHCTBA

PaBencrBa

YucinoBoe paBeHcTBO. (CBOICTBA YHUCIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHust

[lonaTne ypaBHEHUsT W KOpHs ypaBHeHus. [IpencraBineHue O paBHOCHIIB-
HOCTH ypaBHeHUH. OOmacTh onpeencHus ypaBHeHUs (00JacTh TOMYyCTUMBIX
3HAYEHUI TTEPEMEHHBIX ).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

PemieHne nuHENWHBIX ypaBHEHUU. JIMHEHHOE YypaBHEHHE C IIapaMETPOM.
KonruecTBo KOpHEN TMHEMHOTO ypaBHEHUS. PellleHne TMHEeUHbIX YpaBHEHUI
C IapaMeTpoM.

KBagpaTHoe ypaBHeHMe U er0 KOPHU

KBanpaTtHbie ypaBHeHus. HenoiHble KBaipaTHbIE ypaBHEHUS. JJUCKPUMUHAHT
KBaJApaTHOTO ypaBHeHusd. Dopmyiia KOPHEM KBAaJApPaTHOIO YpPaBHEHUS.
Teopema Buera. Teopema, oopatHas Teopeme Buera. Penienne kBagpaTHbIX
YpaBHEHUH: MCHOJb30BaHUE  (QOpPMyNBl i  HAXOXKACHUS  KOPHEW,
rpauuecKuil METO/I PELICHHMs, Pa3IOKEHUE HAa MHOXKUTEIH, MOAO0P KOpHEU
C HCNOJIb30BaHMEM TeopemMbl Buera. KosmuecTBO KOpHEH KBaapaTHOTO
YpPaBHEHHUS B 3aBUCHMOCTH OT €ro JIWCKPUMHWHAHTA. bHKBaapaTHbIE
YpPaBHEHHUs. YPaBHEHMS, CBOAUMBICE K JIMHEMHBIM W  KBaJAPATHBIM.
KBanparHsie ypaBHEHUS € IapaMeTpoOM

J{po0HO-paniuOHAIbHBbIE YPABHEHHUSA

Pemenue MPOCTEUIUX APOOHO-PAIIMOHANIBHBIX ypaBHEHUU. Pemenue
JPOOHO-pAIMOHANBHBIX ypaBHEHUN. MeTobl pellieHrs YPaBHEHH: METOIbI
PaBHOCHJIBHBIX TTpeoOpa3oBaHuii, METO/I 3aMEHbI IIEPEMEHHOM, TpaduuecKuii
meron. Mcnonb3oBanue CBOWCTB (GYHKIMA TpHU PEIICHUH YpPaBHEHHIA.

I[IpocTeiiiye UppanyoHanbHble ypaBHeHus BujaV? () —, VP() = e(x).
YpaBHeHUs BUIA x"=a. YpaBHEHUS B LIENBIX YACIIAX.

Cucrembl ypaBHEeHUH

YpaBHeHUE ¢ IBYyMs IIEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C ABYMS [IEPEMEH-
HbiMU. [Ipsmas kak rpadudeckas MHTEpHpETAIUsl JUHEWHOTO ypaBHEHUS C
IByMs NepeMeHHbIMU. [loHsATHE cHUCTEMBI ypaBHEHUW. PeleHne cuctemMsbl
ypaBHEHUW. MeToapl pEleHns] CUCTEM JIMHEMHBIX YPaBHEHUM C JBYMS
NEePEeMEHHBIMHU: TpauUecKuit METOA, METOJl TOACTAHOBKA ¢ METOJ
cioxxeHusi. CUCTEMbI IMHEMHBIX YPaBHEHUI C TapaMeTpPOM.

HepaBencrBa



YucnoBeie HepaBeHCTBAa. (CBOIICTBA 4YHMCIOBBIX HepaBeHCTB. IlIpoBepka
CIPABEIJINBOCTA HEPABEHCTB MPHU 33JAHHBIX 3HAYCHUAX IIEPEMEHHBIX.
HepasenctBo ¢ nepemenHoi. Ctporue u Hectporue HepaBeHcTBa. OOnacTb
OIpe/ieNIeHUs] HEpaBeHCTBA (00J1IacTh AOIMYCTUMBIX 3HAUEHUN MEPEMEHHBIX).
Pemenue nuHeHBIX HEPaBEHCTB. KBajjpaTHOE HEPABEHCTBO U €T0 PELICHUS.
Pemenne kBaJapaTHBIX HEPaBEHCTB: HCIOJIb30BAaHUE CBOMCTB M TIpaduka
KBaJIpaTUYHOW (PyHKLIMHU, METOJ MHTEPBAIOB. 3AMUCh PEUIEHUs KBaJAPATHOTO
HEpaBeHCTBA. Pemenue nensix U JPOOHO-PAlMOHAIBHBIX HEPABEHCTB
METOJOM UHTEPBAJIOB.

CucreMbl HepaBeHCTB

CucreMbl HEPABEHCTB C OJHOM MepeMeHHOM. Pelienne cucreM HEpaBEeHCTB C
OJTHOM TIEPEeMEHHOW: JHMHEWHBIX, KBaJpaTHBIX. M300pa’keHue pemeHus
CUCTEMBbl HEPABEHCTB HA YHCIOBOM MpPsAMOM. 3amHCh pPELICHHUS CUCTEM
HEPaBEHCTB.

DOyHKUIMHA
IHonsaTHe PpyHKUMMN
JlexapToBBl KOOpAMHATHI Ha IIOCKOCTH. DOPMHUPOBAHME NPEICTABICHUN O
METANpeIMETHOM MOHITHH «KOOPAMHATHD. CrocoObl 3aAaHus (PYHKIIMNA:
aHaNMUTUYeCKUi, rpaduueckuit, tabmuunbiii. ['padux ¢ynkuuu. I[Tpumepst
(YHKUIMNA, MOJYy4aeMbIX B IPOLECCE HCCIEAOBAHMS PA3IUYHBIX PEATbHBIX
IPOLIECCOB W peIIeHUsd 3aaad. 3HayeHue (¢QyHKuMM B Touke. CBOMCTBa
(GyHKUHMIA: 00J1aCTh ONpEIeTICHUsI, MHOKECTBO 3HAYEHUM, HYJIU, IPOMEKYTKHU
3HAKOTIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, MPOMEXYTKH BO3pacTaHUd H
yObIBaHMsI, HaOOJbIIE W HauMeHblIee 3HadeHus. MccnenoBanue GyHKUIUN
no ee rpaduky. Ilpencrasnenne 06 acumnrorax. HempepbIBHOCTh (QyHKIIUU.
KycouHno 3anannbie QyHKIUU.
Jluneiinast pyHKUUSA
CpoiicTBa u rpaduk auHEHOW (QyHKIMU. YTI0BOKH KOA(D(UIMEHT MpsSMOW.
Pacnionoxenue rpadurka TUHEHHON QYHKIIMHM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodddummenta u cBobogHOoro wiena. Haxoxnaenue kodpduIEHTOB
JUHENHOW (DYHKIIMM O 33JaHHBIM YCIOBUSAM: MPOXOXKIACHHUE MPSIMOM uepe3
JBE€ TOYKM C 3aJaHHBIMM KOOpAMHATaMH, MHPOXOXKIACHUE NPSIMOU Yepe3
JAHHYIO TOUKY U MMAPAJUIENBHO JAHHOU MPSIMOM.
KBagparuuynas GpyHKIus
CeoiictBa u rpaduk kBaapatuuHod QyHkuuu (mapadona). Iloctpoenue
rpapuka KBaapaTUyHOW (yHKUMM TI0 ToukaM. Haxoxnenue Hynen
KBaJpaTUYHOU  (PYHKIIMM,  MHOXECTBA  3HAYEHUN,  IPOMEKYTKOB
3HAKOTIOCTOSIHCTBA, MPOMEXKYTKOB MOHOTOHHOCTH.
OOpaTHasi IPONOPUHOHAIBHOCTH

K
CgoiicTBa pynkuuu y=* . ['mnepbora.
I'pa¢puxn pynkumi
I'padpuxu ¢dynkuun. CBoicTBa (QyHKUMH, UX OTOOpakeHHWe Ha Trpaduke.
[IpeoOpasoBanue rpaduxa ¢yakiuu y=f (X) mas moctpoenus: rpadukoB



K
bynkiuit Buaa y= af(kx +b) +c. I'papuku dpyHkimi y=a+X+6 y= Jx ,
y= \/; Y= |X |

ITocsenoBaTEILHOCTH U MPOTPECCUH

Yucnosas nociue0BaTeabHOCTb. [ IpuMepsl 4MCIIOBBIX MMOCIEI0BATENIBHOCTEN.
beckoHeuHble TOCIEIOBATENBHOCTH. ApHpMETHUECKass MpOrpeccus U ee
cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyrna oOLIET0 YjeHa H CYMMBI
N TEepBBIX YICHOB apu(PMETUYECKO M TeOMETPHUUECKON MpPOTPEecCHid.
Cxopsmascst reoMmeTpudecKkast IporpeccHs.

Penienue TeKCTOBBIX 3a7a4

3ajgaum Ha Bce apudMeTHUECKHEe JTeHCTBUS

Pemenue TekcTOBBIX 3amay apudmerndeckum crnocobom. Hcmonb3oBaHue
Ta0JIMI], CXEM, YEPTEeKEH, NPYruX CpPENCTB MPEJCTABICHUS [aHHBIX MpHU
pELICHUH 3aa4Hu.

Pemenne 3agauy Ha IBUKeHHE, pa00OTYy, NOKYIIKH

AHaJIN3 BO3MOKHBIX CUTYallMl B3aMMHOI'O PACIOJIOKEHUSI 00BEKTOB MPU UX
JBH)KCHUHU, COOTHOIICHUSI OOBEMOB BBIMIOIHSEMBIX PAa0OT MPU COBMECTHOM
pabore.

3ama4u HA YACTH, 10U, POLEHTHI

Pemienue 3aau Ha HaXOXKICHUE YaCTH YKCJIA U YKCIIA TI0 ero yactu. Pemenue
3a/1a4 Ha MPOLEHTHI, 1oyu. [I[puMeHeHre mponopiuil npy perieHny 3aaad.
Jloruueckue 3aga4u

Pewienne normueckux 3amad. PemieHue JOrM4ecknx 3afad € IMOMOIIBIO
rpadoB, TabuiI.

OcHOBHBIE MeTOABbI pelICHUSsI 32124

Apudmernueckuii, anreOpanyeckuii, mepedop BapuaHTOB. IllepBuuHbIC
MpEACTaBJICHUS] O JPYTMX METOJax peueHus 3afgad (FreoMETpUYecCKue u
rpauuecKkue MeToIbl).

Crarucruka
Tabnuunoe u rpaduyecKoe MpeICTaBICHUEe JaHHBIX, CTOJI0YAThIE U KPYTOBbIE
TUarpaMMbl, TPUMEHEHHE JuarpaMmm u rpaduKOB A OMHCAHUS

3aBUCUMOCTEH pEaIbHBIX BEJIMYWH, W3BJICUCHHE WH(POPMAIUA U3 TaOJIHII,
auarpamMM, rpagukoB.  OmnucaTelbHblE  CTaTUCTUYECKHUE  IMOKA3aTeNH
YHUCJIOBBIX HAa0OpOB: cpenHee apu(pMETUUYECKOe, MeIHuaHa, HauOoJbllee U
HaMMeEHbIlIee 3HAYEHHsS. YHUCIOBOro Habopa. Mepwl paccenBaHUs: pa3max,
JUCHIEpCUsT M CTaHAApTHOE OTKJIOHEHHE. CnyuaiiHas W3MEHYUBOCTb.
N3meHunBOCTh NIpU M3MEpPEHUAX. Pemaromue npaBuiia. 3aKOHOMEPHOCTH B
W3MEHYUBBIX BEJIMUMHAX.

Cay4aiinble cOObITHS

CnyualiHple OMBITHI (PKCIIEPUMEHTHI), JIEMEHTApPHBIC CIydalHbIE COOBITHS
(ucxonwl). BepostHocTu anmeMeHTapHBIX COObITHI. COOBITHS B CIIy4ailHBIX



DKCIIEPUMEHTAX W  OJIarOMPUATCTBYIONIME  AJIEMEHTapHBIE  COOBITHS.
BepositHocTr  ciyyaliHbIX — cOOBITHIL. OTNBITBI ¢ PaBHOBO3MO>KHBIMHU
AJIIEMEHTApHBIMU COOBITUSIMU. Kiaccuyeckne BEpOSITHOCTHBIE OIBITHL  C
UCIIOJIb30BAaHUEM MOHET, KyOukoB. [IpencraBienne coObITUH C MOMOIIbIO
nuarpamMm  OJitnepa.  [IpoTuBomosioxkHble  COOBITHS, OOBEAUHEHUE W
nepeceueHue coObITUi. I[lpaBuno croxxeHuss BeposTHocTer. CrydailHbIi
BoIOOp. HesaBucumbie  coObiTus.  IlocnenoBaTenbHble  HE3aBUCUMBbIC
ucneiTanus. [IpencraBnenre o HE3aBUCUMBIX COOBITHSIX B KU3HH.

DJIeMeHTbl KOMOUHATOPUKHU
[IpaBuio yMHOXKEHUS, IEPECTAHOBKH, (hakTopuain uncia. CoueTaHusi U YUCIIO
couetanuii. @opmyna yucna coueranuil. TpeyrompHuk I[lackang. OneIThl €
OOJIBIIIMM YKCIIOM PaBHOBO3MOXKHBIX AJIEMEHTApHBIX COOBITHI. Bhruncienue
BEPOSTHOCTEM B OMBITAX C MPUMEHEHUEM HJIEMEHTOB KOMOMHATOPHBIX
dbopmyn. HUcneitanus beprymmm. Ycnex u Heymada. BepostHocTu coObITHI
B CEpUH UCTIBITAHUM bepHyuin.
Ciy4yaiiHble BeJIUYHUHBI
3HaKOMCTBO €O CIIy4YalHbIMM BEJIWYMHAMU Ha MpUMEpPax KOHEYHBIX
JUCKPETHBIX  CIIy4alHbIX  BEIWYMH. PacnpeneneHne  BEpOSTHOCTEU.
MartemMaTHueckoe OXKUJaHUE. CBolicTBa MaTeMaTHYECKOIO OXXKHUIIAHHUA.
[Tonsitue o 3akoHe OGonpIux uncen. M3amepenue BepositHocTel. [Ipumenenue
3aKOHa OOJBIIMX YHCEN B COIMOJIOTMH, CTPAXOBAHWH, B 3JPaBOOXPAaHEHUU,
o0ecrnieueHnu 0€30MacCHOCTH.

7 kaacce (anaredopa)

° Ha3BaHue Tembl KounuectBo
n/ 4acoB
n
1 | BelpaxkeHusi, TOXAECTBA, YpPaBHEHUS 28
2 | OyHKIMH 16
3 | Crenens ¢ HATypaJIbHBIM MOKA3aTEIEM 17
4 | MHOTOYJIEHBI 27
5 | ®opMybl COKPAIIECHHOTO YMHOKEHUS 25
6 | Cuctembl TMHEHHBIX YpaBHEHUI 15
7 | IloBTOpenue 8

UTOTO 136
8 kyacc (anredpa)

Ne Ha3BaHue Tembl KouauuecTBo
n/ 4acoB
n
1 | ParmonanwHbie 1poou 26
2 | KBagparssle KOpHH 24
3 | KBagparapie ypaBHEHUS 24




4 | HepaBeHCTBa 20

5 | CreneHsb ¢ EedbIM OKa3aTeJIEM. DJIEMEHTEI CTATUCTUKU 13

6 | IloBTopenue 29
UTOTO 136

9 knacc (aaredopa)

Ne Ha3BaHue TemMbl KounuecTBo

n/ 4acoB

n

1 | CpoiictBa ¢pynkuuii. KBaapatnynas GpyHKuus 25

2 | YpaBHEHHs U HEPABEHCTBA C OJHOM NMEPEMEHHOMN 17

3 | YpaBHeHHUsI 1 HEPABEHCTBA C JIBYMsl IEPEMEHHBIMU 18

4 | I[Iporpeccun 15

5 | DineMeHTbhl KOMOMHATOPUKH M TEOPUH BEPOSITHOCTEHN 19

6 | [loBTOopeHue 40
Hroro 102




