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Ilnanupyembie pe3yJIbTaThl 0CBOCHHUSI Y4e€OHOI0 MpeaMeTa «AJredpay.
JInYHOCTHBIE pe3yJIbTAThI:

c(hOPMUPOBAHHOCTh  OTBETCTBEHHOTO  OTHOIIEHUS K  YYCHHIO,
TOTOBHOCTH M CIIOCOOHOCTH 00yJarOIIUXCsl K CAMOPa3BUTHIO U
caM0o00pa3oBaHUI0 HA OCHOBE MOTHBALMM K OOYUYEHUIO M MO3HAHMUIO,
BBIOOPY HasibHEMIIEro oOpa3oBaHusi Ha 0a3e OPUEHTUPOBKU B MUPE
npodeccuii M TPOPECCUOHATBHBIX MPEANOYTEHUM, OCO3HAHHOMY
MOCTPOCHUIO HMHAMBHUAYAJIBHOW 00pa30BaTENbHONM TPACKTOPUU C
y4E€TOM YCTOHYMBBIX MO3HABATEIIbHBIX

HUHTEPECOB;

c(hOpMUPOBAHHOCTH I1IEJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHON MTPAKTHKU;
c(hOpMUPOBAHHOCTh KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIEHUU
U COTPYIHUYECTBE CO CBEPCTHUKAMHM, CTAPIITUMHU U

MJIQJIITAMHU, B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIe3HOM, y4eOHO-
HCCIIEIOBATEIHLCKOM, TBOPUECKON U APYTUX BUIAX NCITEIHHOCTH;
YMEHHE SICHO, TOYHO, TPAaMOTHO M3Jaratb CBOM MBICIU B YCTHOU H
MMCBbMEHHOM peud, TIOHMMATh CMBICI TIOCTAaBJIICHHOW 3ajJayH,
BBICTPanBaTh apryMeHTaIIHIo, PUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI;

npeACTaBiIeHUe O MaTeMaTHYeCKOM Hayke Kak cdepe uenoBeYeCKou
NeATeTLHOCTH, 00 »JTamax e€ pa3BUTHSA, O ©€ 3HAYMMOCTH s
pa3BUTHUS LIUBWIM3ALINH;

KPUTUYHOCTh  MBIIUICHHWS, YMEHHME paclo3HaBaTh JIOTHYECKU
HEKOPPEKTHBIEC BhICKA3bIBaAHUS, OTJINYATh TUIIOTE3Y OT (aKTa;
KPEaTUBHOCTh MBIIIUICHUS, HHUIIMATHBA, HAXOIUYUBOCTh, aKTUBHOCTD
P PEIICHUH aire0panvecKux 3a/1ay;

YMEHHE  KOHTPOJMpPOBATh MpollecC U  pe3yabTaT  y4yeOHOM
MaTeMaTH4YECKOMN JAeATEIbHOCTH;

CIIOCOOHOCTh K SMOIMOHAJIBHOMY BOCIPHUATHIO MAaTeMaTUYECKUX
00BEKTOB, 3aJ1a4, PEIICHUM, PaCCyKICHUH.

Memanpeomemmnule pe3ynomamol:

YMEHHUE CaMOCTOSITEIbHO IUIAaHUPOBATh aJbTEPHATUBHBIE TMYTH
JOCTUXKEHHS 1IeJIel, OCO3HAHHO BbIOMpATh HamoOosiee 3P(HEKTUBHBIE
CIIOCOOBI PeIICHUsT YICOHBIX U MO3HABATEIbHBIX 3314,



YMEHHE OCYIIECTBIATh KOHTPOJb IO pe3yJbTaTy M IO CIOCOO0Y
JIEUCTBUS HAa YPOBHE MPOU3BOJIBHOTO BHUMAHHUSI W BHOCHUTH
HEOO0XO0MMBbIE KOPPEKTHUBBI;

YMEHHME aJICKBAaTHO OIIEHUBATh MPABUIBHOCTh WM OLIMOOYHOCTH
BBITIOJTHEHUSI y4eOHOUM 3ajmaun, €€ OOBEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIC BO3MOKHOCTH €€ PEIICHHUS;

OCO3HAHHOE BJAJCHUE JIOTMUYECKUMHU JICHCTBUSIMH OIpPEICICHUS
MOHATHH, 0000IIEHUsI, YCTAHOBJICHUSI aHAJIOTUM, KiIacCuuKauyu Ha
OCHOBE CaMOCTOATEIILHOTO BHIOOpa OCHOBAaHHUWA U KPHUTEPHEB,
YCTAHOBJICHUS POJ0-BUIOBBIX CBSI3EH;

YMEHHE YCTaHABIWBAaTh MPUUYUHHO-CJICIACTBEHHBIC CBS3M; CTPOHUTH
JOTUYECKOE  PACCyXIEHHUE,  yMO3akKiyeHue  (MHIYKTUBHOE,
JETyKTUBHOE U 110 aHAJIOTHUU) U BBIBOJIBI;

YyMEHHE CO37aBaTh, MPUMEHITh U MPeoOpPa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA, MOJIEIU U CXEMBI ISl PEIICHUS] YUYEOHBIX U
MO3HABATEJIBHBIX 3a]1a4;

YMEHHUE OPraHU30BBIBATH YUE€OHOE COTPYJHHUYECTBO U COBMECTHYIO
NEATEIbHOCTh C YUHUTEJIEM M CBEPCTHUKAMH: OMNPEACIISTh IIENH,
pacnpeneneHue (QPyHKIUNA W POJIEH YYaCTHHKOB, B3aWMOJICHCTBHUE U
oO1ue crnocoObl padOThl; YMEHHE pPadoTaTh B TPyNIE: HAXOJUTh
oO11iee pelieHre U paspeiiarb KOHGIUKTHI HA OCHOBE COTJIACOBAHUS
MO3UIIMI W yu€Ta MHTEPECOB; CIyllaTh MapTHEPA; HOPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTAWBATh CBOE MHEHMUE;

c(hopMHUPOBAaHHOCTH y4eOHOM U 00111€T10JIh30BaTEIBCKOM
KOMIIETEHTHOCTH B OOJIaCTM HKCHOJIb30BaHUSA HWHQPOPMAIMOHHO-
KOMMYHUKAIMOHHBIX TexHoJoruil (MKT-koMneTeHTHOCTH);
MepBOHAYAIBHBIE MPEACTABICHUS 00 HACIX U O METOaX MaTeMaTHUKHU
Kak 00 YHHMBEpPCAJIbHOM SI3bIKE HAyKW U TEXHUKU, O CPEJICTBE
MO/JICJIMPOBAHMUS SABJICHHUH U MPOIIECCOB;

yMEHHE BHUICTh MAaTeMAaTHYECKyIO 3a7ady B KOHTEKCTE MPOOJIEMHOM
CUTYallMH B JPYyTUX JTUCITUILIMHAX, B OKPYKAIOIIEH KU3HM;

YMEHHE HaxOJWTh B PA3IMYHBIX HCTOYHUKAX HHGOPMAIIHIO,
HEOOXOAUMYIO JIJIsi  pEIIeHUS MaTeMaTU4eCKUX MpooseM, U
MpEeJCTaBIsATh €€ B MOHATHOM (Qopme; MNpUHUMATH pEIICHHE B
YCJIOBUSIX HEMOJHOW M H30BITOYHOM, TOYHOW U BEPOSITHOCTHOM
uH(pOopMaIuu;



YMEHHE IIOHMMAaThb M MCIIOJIb30BaTh MAaTEMATUYECKUE CPEICTBA
HarISIAHOCTH (PUCYHKH, YEPTEKU, CXEMBI U Ap.) AJIS WIUTIOCTpPALUH,
MHTEPNPETALNN, APTYMEHTALUY;

YMEHHE BBIABUTATh THUIIOTE3bl IMPHU PEIICHHH Y4YEOHBIX 3a4ad H
MOHUMATh HEOOXOAMMOCTh UX MIPOBEPKH;

YMEHHUE TPUMEHSATh WHIAYKTUBHBIE M JCAYKTUBHBIE CIIOCOOBI
pacCyKJICHUM, BUJIECTh PA3JIMYHbIE CTPATETUN PEILICHUS 3a/1a4;
MMOHUMAaHWE CYLIIHOCTH aJTOPUTMUYECKUX NPEANUCAHWMA U YMEHUE
JICMCTBOBATHh B COOTBETCTBUH C IPEIOKEHHBIM AJITOPUTMOM,;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh LEJIU, BbIOMpaTh M CO37aBaTh
aJTOPUTMBI JI pElIeHUs YIYEOHBIX MATEMAaTHUECKUX MPOOIeM;
YMEHHE IUIAHUPOBATh U OCYIIECTBIIATH IEATENbHOCTD, HAIIPABICHHYIO
Ha pELICHUE 3a/1a4 UCCIIEA0BATEIBCKOTO XapaKTepa.

Ilpeomemnmnuie pe3yromamor:

yMEHHE paboTaTh C MAaTEMAaTHYECKUM TEKCTOM (CTPYKTYypHpOBaHHUE,
W3BJICUCHUE HEOoOXOoauMoW WH(OpMAaIMK), TOYHO W T'PAMOTHO
BBIpa)KaTh CBOM MBICJIH B YCTHOW W NMHCBMEHHOW pPEYM, MPUMEHSISA
MaTEeMaTUYECKYyI0 TEPMHUHOJOTHI0O M CHUMBOJUKY, MCIOJIb30BaTh
pa3IMYHbIE S3BIKM MaTeMaTUKH (CJIIOBECHBIH, CHUMBOJUYECKHUH,
rpaduyeckuii), 000CHOBBIBATh CYXJICHUS, MIPOBOJAUTH
KJ1accu(UKaIMIo, TOKa3bIBaTh MaTEMAaTHICCKUE YTBEPIKICHUS;
BlIaJicHUEe 0a30BBIM IMOHATHIHBIM aIlllapaToM: UMETh IPEIACTABICHUE
O 4YuCJe, BJIaJCHUE CHMBOJBHBIM S3BIKOM ajreOpbl, 3HAHHE
AJIEMEHTApPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH, (OpMUpOBaHUE
MPEJCTaBICHUA O CTAaTUCTHYCCKHUX 3aKOHOMEPHOCTSX B pealbHOM
MHUpPE U O Pa3JIMUHBIX CIIOCO0aX HMX H3Yy4YEHHUS, 00 OCOOCHHOCTSIX
BBIBOJIOB M IIPOTHO30B, HOCAIIIUX BEPOSITHOCTHBIN XapakTep;

YMEHHE BBINOJHATH alreOpandecKue mpeodpa3oBaHusl pariioOHaIbHBIX
BBIPA)KCHUM, MPUMEHSTh UX JJI1 PEHICHHs] YUeOHBIX MAaTeMaTUUECKUX
3a7a49 ¥ 3aJ1a4, BO3HUKAIOIINX B CMEKHBIX YICOHBIX MPEeAMETAX;
YyMEHHE  TIOJB30BaThCA  MareMaTHYecKuMH  ¢GopMmysiaMu U
CaMOCTOSITEILHO  COCTAaBIATh (OPMYJbI  3aBUCHMOCTEH  MEXITy
BEIMYMHAMH HAa OCHOBE OOOOIIEGHWS YaCTHBIX CIIydyaeB |
AKCIIEPUMEHTA;

YMEHHE peIIaTh JUHEHHBIC U KBaIPAaTHBIC YPAaBHCHUS U HEPABCHCTRA,
a Tak)Ke NPUBOJNMBIC K HHM ypaBHECHHS, HECPABEHCTBA, CHUCTEMBbI,



NpUMEHATh  rpaduueckue TNpeACTaBICHUs JJisl  peUIeHus U
WCCIIEJIOBAHUSI  ypaBHEHWUW, HEPABEHCTB, CHUCTEM; MPUMEHATH
MOJTYYEHHBIE YMEHUS JJI PEIIeHUs 3a7a4 U3 MaTeMaTHKH, CMEKHBIX
MPEAMETOB, TPAKTUKHY;

— OBJAJIEHUE CUCTEMON (DYHKITMOHAIBHBIX MOHATHH, ()YHKIIMOHATHHBIM
S3bIKOM W CHUMBOJHMKOM, yMEHHE CTpPOUTh Trpaduku GyHKIUH,
OMHUCHIBATh WX  CBOMCTBA,  HCIOJIb30BaTh  (YHKIIMOHAIBHO-
rpauyecKkre  MPEJICTABJICHWS IS  ONHWCAHUS W aHaIu3a
MaTeMaTHYECKUX 3a]lay U PEATbHBIX 3aBUCUMOCTEH;

— OBJIAJICHUE OCHOBHBIMHM CIOCOOAMHU TMPEJACTABICHHUS M aHaJINU3a
CTATUCTUYECKUX JIAaHHBIX; YMEHHE pellaTh 3a/Jaud Ha HaXO0XKICHUE
4aCTOTHI U BEPOSATHOCTU CIyUYalHBIX COOBITHI;

— yMEHHE NMPUMEHATh U3YUCHHBIC TTOHSATHS, PE3YIbTAaThl U METOJIBI TIPH
pelieHur 3a7a4 U3 pa3IudyHbIX pa3jesioB Kypca, B TOM YHCIE 3ajad,
HE CBOJAIIUXCA K HEMOCPEACTBEHHOMY NPUMEHEHUIO HW3BECTHBIX
aJTOPUTMOB.

BrinyckHUK Hay4uTces B 7-9 kiaaccax (1J1s1 MCOJIb30BAHNS B
MOBCEHEBHOM KM3HM U 00ecrneYeHnsi BO3MOKHOCTH YCIIELIHOT 0
NMPOAOJIZKEeHUsI 00pa3oBaHus HA 02a30BOM YPOBHeE)

JJIeMEeHTHI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKHU

e OnepupoBaTh Ha 0a30BOM ypOBHE! IIOHATHUSMH: MHOYKECTBO,
3JIEMEHT MHOKECTBA, HOJIMHOXKECTBO, IPUHAJIE)KHOCTH;
® 337]aBaTh MHOXECTBA MEPEUUCICHUEM UX JJIEMEHTOB;
® HaXOJWUTh  TEepeceueHue, OObEeIUHEHUE, TMOJAMHOXKECTBO B
MPOCTEULIIUX CUTYaLUAX;
e orniepupoBaTh Ha 0a30BOM YpOBHE TMOHSTUSMH: OMpEACIICHUE,
aKkCcuoMa, TeopeMa, 10Ka3aTelIbCTBO;
® IPUBOJIUTH NMPUMEPHI U KOHTPIPUMEPHI JJIsl MOJTBEPKACHUS CBOUX
BBICKA3bIBAaHUM.
B noBceHeBHOM KU3HHU U NIPU U3YYEHHH IPYTUX MPeIMETOB:
® HCIOJIb30BaTh Tpaduueckoe TMpeCTaBICHHE MHOXKECTB s
OMMUCAHMS PEATbHBIX MPOIECCOB U SIBIICHUWM, NPU PEIICHUU 3a]a4
JIPYTUX YIEOHBIX MPEIMETOB.
Yucaa

1351ech 1 anee — pacro3HaBaTh KOHKPETHBIE IIPUMEPBI OOLIMX MOHATHIA 110 XapaKTepPHbIM MPU3HAKAM, BBITIONHATH
JIEHCTBUS B COOTBETCTBUU C OIIPEIECIIEHUEM U IIPOCTEUIIMMHI CBOMCTBAMHU NOHITUH, KOHKPETU3UPOBATh IIPUMEPAMU
o0Iue MOHSTHSL



OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUAMU: HaTypallbHOE YHCIIO,
11eJI0€ YUCJI0, OOBIKHOBEHHAs JIpO0b, ASCITHYHAS JIpo0b, CMEIIaHHAs
IpoOb, palMOHAIBHOE YHUCIO, AapU(PMETUYECKUN KBaJIpaTHBIN
KOPEHb;

UCIIOJIb30BaTh CBOMCTBA YUCEJ W [paBuja JICMCTBUM IPU
BBIIIOJIHCHUH BBIYMCIICHU;

HCTIOJb30BaTh MpPU3HAKU JeauMoctd Ha 2, 5, 3, 9, 10 npwm
BBITIOJITHEHUM BBIUYHUCIICHUN U PEIICHUU HECJIOKHBIX 3a/1a4;
BBINIOJIHATG OKPYTJIEHHE PAllMOHAIBHBIX YHCET B COOTBETCTBUU C
MpaBUJIaMu;

OLICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHA U3 IOJOXKUTEIBHOIO
1I€JI0I0 YHCJIA;

pAaCIIO3HABATH PALMOHAIBHBIE U UPPALMOHAIIBHBIC YUCJIA;

CpaBHHUBATH YHUCJIA.

B nmoBceHeBHOM KM3HM U NIPH U3YYEHHH IPYTHX MPeIMeTOB:

OLICHUBATh PE3YJIbTAThl BBIYMCICHUW TMPHU PEIICHUH MPAKTHYECKUX
3aj]ad4;

BBINOJIHATH CPABHEHHUE YUCEII B PEATIbHBIX CUTYalHSIX;

COCTaBJISITh YMCJIOBBIC BBIPAKEHHUS TPU PEIICHUU MPAKTHYECKUX
3a/1ay ¥ 3a/1ayd U3 APyTruX y4eOHbIX TPEAMETOB.

To:knecTBeHHbIE IPe0Opa30oBaHUS

BBITIONMHATE  HECIOXKHBIE  MPeoOpa3oBaHHS I BBIYHUCIICHHUS
3HAQYCHUN YHCJIOBBIX BBIPAKECHHUH, COJEpXAIIUX CTEICHU C
HATypaJIbHBIM TOKa3aTelIeM, CTENEHU C LEeJbIM OTPUIATEIIbHBIM
MOKa3aTelieM;

BBITIOJTHATh ~ HECJIOKHBIE TIPeoOpa3oBaHUS IICNIBIX  BBIPAYKSHUM:
pPacKpbIBaTh CKOOKHU, MPUBOJIUTH MOJOOHBIE ClIaracMbie;
UCIIOb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBajpaT
CYMMBI, KBaJpaT Pa3HOCTU, PA3HOCTh KBAJAPATOB) MJis YHNPOIICHUS
BbIUMCIICHUM 3HAYCHUN BBIPAXKECHUM;

BBITIOJTHATh ~ HECJOXKHBIC  MpeoOpa3oBaHus  JIPOOHO-THHEHHBIX
BBIPaKECHUH U BBIPAXKEHUH C KBaJAPATHHIMU KOPHSIMHU.

B nmoBceHeBHOM KM3HM U NIPU U3YYEHHH APYIrUX MPeIMeTOB:

IIOHUMAaThb CMBICJI 3aIlIUCH YUCJIa B CTAHAAPTHOM BUIC,

onepupoBaTh Ha 0A30BOM ypOBHE IMOHATHEM «CTaHAAPTHAsl 3aIlUCh
YHUCIIA.



YpaBHeHMS M HEPABEHCTBA

OnepupoBaTh Ha 0a30BOM yPOBHE MOHATUSIMU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPABHEHUE, KOPEHb YpPABHEHUS, PEIICHUE YpPABHEHMUS,
YHICJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;
MPOBEPATH CIIPABEIJIUBOCTh YHNCIIOBBIX PABEHCTB U HEPABEHCTB;
pelarh JIMHEWHbIE HEPABEHCTBA M HECJIOXXHBIE HEPABEHCTBA,
CBOJIAIINECS K JIMHEHHBIM;

pelaTh CUCTEMbI HECIIOKHBIX JTUHEUHBIX YPAaBHEHUI, HEPABEHCTB;
MPOBEPATH, SIBISETCS JIM JAHHOE 4YHCIO PEIICHUEM YpaBHEHUS
(HEpaBEHCTBA);

pelath KBaJpaTHbIE YpaBHEHUsI MO (PopMmylie KOpHEH KBaJIpaTHOIO
ypaBHECHUS;

n300paxaTh pelIeHus HEPaBEHCTB MW HMX CHUCTEM Ha YHCJIOBOM
MIPSIMOM.

B noBceHeBHOM KU3HU U NIPU U3YUYEHHUH IPYTUX MPeIMETOB:

COCTaBJISITh U PEIIaTh JUHEHHBIC yPAaBHEHHS MPU PEIICHUH 3aaady,
BO3HUKAIOIINX B APYTUX YUEOHBIX MPEIMETaX.

DyHKIMHA

Haxoauth 3HaueHre PyHKIIUU 110 3aJaHHOMY 3HAYEHUIO apryMEHTa;
HaXOJINTh 3HAUYCHHUE apTryMEeHTa I10 3aJaHHOMY 3HAauYeHUIO (DYHKITUHU B
HECJIOKHBIX CUTYaIUsX;

OTIPENIeTISATh TMOJOKEHUE TOYKH MO €€ KOoOopAWHATaM, KOOPAMHATHI
TOYKH IO €€ MOJIOKEHUIO Ha KOOPJIMHATHON MIIOCKOCTH;

1o TpaduKy HaXOAUTh 00JIACTh OMPEIeICHUS, MHOKECTBO 3HAUCHHIA,
HyIH (QYHKIHH, TPOMEKYTKA 3HAKOIOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus M yObIBaHMS, HauMOOJbIlIee W HAUMEHbBIIEE 3HAYCHUS
byHKIHY;

CTPOUTH IpadUK TUHEHHOU (QYHKITUY;

MPOBEPATh, SBJSIETCA JIM JaHHBIM Tpaduk rpadukomM 3aaaHHON
byHKIIUM (JTMHEHHOM, KBaJIpaTUYHOM, oOpaTHOM
MPONOPIMOHATIEHOCTH);

ONpeNeNsATh  NPUOTMKEHHBIE  3HAYCHHS  KOOPJAMHAT  TOYKH
nepeceyeHus rpadukoB GyHKIIHIM;

OmepupoBaTh Ha 0A30BOM YPOBHE MOHITHUSMHU: TTOCIIEI0BATEIBHOCTD,
apupMeTHIeCcKas IPOTPECCHs, FEOMETPUIECKasl IPOrPECCHS;



peliath 3ajJadyd Ha TPOTPECCUM, B KOTOPHIX OTBET MOXKET OBITh
MOJIy4Y€H HEMOCPEJACTBEHHBIM MOJCYETOM 0€3 MPUMEHEHUs POpMYII.

B nmoBcenHEeBHOM KM3HM U NIPU U3YYEHHH IPYTHX MPeIMETOB:

UCIIOJIb30BaTh rpauKu peasibHbIX MPOIECCOB U 3aBUCUMOCTEU st
OmpeaeeHUsT UX CBOWMCTB (HAMOOJBIIME M HAWMEHBIINE 3HAYCHUS,
MPOMEKYTKH BO3pacTaHus U yObIBaHUS, 00JIACTH TOJIOKUTEIIbHBIX U
OTPULIATEIbLHBIX 3HAYCHUH U T.11.);

UCIIOJIb30BaTh CBOWMCTBA JIMHEWHOW (QYHKIMU W ee rpaduk mnpu
PELICHNH 33/1a4 U3 JPYTUX yYEOHBIX MPEIMETOB.

CraTucTHKA U Teopusi BEPOSITHOCTEN

MeTh mpencTaBlieHHWE O CTAaTUCTUYECKUX  XapaKTePUCTHUKAX,
BEPOSITHOCTHU CIYyYaHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;
peraTh IpocTeiine KOMOMHATOPHBIE 3a/lauyd METOJOM IPSIMOTO U
OpPraHU30BaHHOTO TIepedopa;

MPEACTaBIATh JaHHBIE B BUJI€ TaOIUIIl, AUArpaMm, rpaduKoB;

quTaTh HWHPOPMAIMIO, TPEACTABICHHYIO B BHAE  TaOJUIIHI,
IarpaMmbl, rpaduka;

OTIPEICTIATh OCHOBHBIC CTATHUCTHYECKUE XaPAKTEPUCTHUKH UYHCIIOBBIX
HaOOPOB;

OIICHUBATh BEPOSTHOCTh COOBITHS B MPOCTEHIIINX CITydasX;

UMETh TMPEJCTaBICHUE O PO 3aKOHA OOJBIINX YKUCEN B MAaCCOBBIX
SIBJICHUSIX.

B moBcenHeBHOM KM3HM U NIPH U3YYCHHH APYTHX MpPeIMeTOB:

OLICHUBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Tlepedopa;
UMETh TPEJCTABICHUE O POJXM NPAKTUYECKA JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHIA;

CpaBHUBATh OCHOBHBIE CTaTUCTUYECKUE XapaKTEPUCTHUKH,
IIOJIyYEHHBIE B IPOLECCE PELICHUs NPUKIATHOW 3aJadyu, U3YyUYEHHUs
PEAIBHOTO SIBJICHUSA;

OIICHUBATh BEPOSITHOCTh pEaJbHBIX COOBITUH W SABJICHUUA B
HECJIOKHBIX CUTYaLUSX.

TexcTOBBIE 3a1a4YH

PemaTe HeCIIOXKHBIE CIOKETHBIE 3aJa4d PA3HBIX THUIIOB HA BCE
apudmeTHUeCcKre 1eUCTBUS;



® CTPOUTH MOJIEJIb YCIIOBUS 3a/1auu (B BUJI€ TAOJIHUIIbI, CXEMBI, PUCYHKA
WM YpaBHEHHMS), B KOTOpPOW JaHbl 3HAYCHUSI JBYX U3 TPEX
B3aUMOCBSI3aHHBIX BEJIMYMH, C IIEIbIO TTOMCKA PEIICHUS 3a/1a4K;

® OCYIIECTBIATh CMOCOO TIOMCKA pelieHus 3a]adyd, B KOTOPOM
paccy X JeHUE CTPOUTCS OT YCIOBHS K TpEeOOBAHUIO WU OT
TpeOOBaHUS K YCIOBHUIO;

® COCTaBJISITh IIJIaH PELICHUS 3a/1a4H;

® BBHIJICIISITH 3TAIbI PEIICHUS 3a0a4H;

® UHTEPIPETUPOBATh BBIUUCIUTEIBHBIE PE3yJbTaThl B  3ajaue,
UCCIIE0BATh MOJYYEHHOE PEIICHUE 3a1a4u;

® 3HATh pa3jiMyue CKOPOCTeM OOBEKTa B CTOSYEH BOJE, MPOTUB
TEUEHUS U 110 TCUCHUIO PEKHU;

e pemaTh 3aJa4M Ha HaXO0XKJIEHNUE YaCTH YKCia U YUcIia IO €ro YacTH;

e pemiaTh 3aJa4d  pa3HbIX TUNOB (HAa padOTy, Ha MOKYIKH, Ha
JIBH)KEHUE), CBSA3BIBAIOIINUX TPU BEJIMYMHBI, BBIJICIATh 3TU BEJIWUHUHBI
Y OTHOUIEHUS MEXTY HUMH;

® HAaXOJUTh MPOLEHT OT YKCa, YUCIIO MO MPOIEHTY OT HETO, HAXOAUTh
MPOLEHTHOE CHUKEHHUE WIIM MPOLIEHTHOE MOBBIIICHUE BEJIUYHHBI;

® pemaTh HECJIOKHbBIC TOTMYECKUE 33/1a4l METOJOM PAaCCyKIACHUM.

B nmoBcenHEeBHOM KM3HM U NIPU U3YYEHHH JPYTHX MPeIMETOB:
® BBIJIBUTATh THUIIOTE3BI O BO3MOXHBIX IIPEACIBHBIX 3HAYCHUAX

MCKOMBIX B 33/1a4€ BEJIMUUH (JIe1aTh TPUKUJIKY ).
HUcropust MaTeMaTUKHU
e OnuchIBaTh OTJEIbHBIE BBIIAKOIIUECS PE3YJIbTATHI, MOJTYYECHHBIE B
XOJ€ Pa3BUTHUS MATEMAaTUKH KaK HAYKHU;
® 3HATHh NIPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBA3U C
OTEYECTBEHHON U BCEMUPHOU UCTOPUEN;
® [IOHUMATh POJIb MATEMATUKU B pa3BuTUu Poccum.

MeToabl MATEMATUKH
e BriOuparh MNOAXOIAIIUM M3YYEHHBIM METOA  JJIS  pELICHUS

V3YYEHHBIX TUIIOB MATEMAaTUYECKHUX 3a/1a4;
e [[puBOIUTH, TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B
OKPYXKAIOIIEN AEUCTBUTEIBHOCTHU U NMMPOU3BEACHUAX UCKYCCTBA.



BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS B 7-9 Kiaccax s
o0ecre4yeHUs BO3MOKHOCTH YCICHIHOTO NMPOAOJIKEHUS 00pa30BaHMsl HA
0a30BOM M yriy0JIéHHOM YPOBHSX

JJIeMEeHTHI TEOPUM MHOKECTB U MATEMATHYECKOH JIOTUKH

Onepupoeambz NOHAMUAMU. onpeaeﬂeHue, meopema, dKkcuoma,

MHOJICECMBO, Xapakmepucmuxu MHOJICecmaad, aneMeHm
MHOJICECMBA, Nycmoe, KOHeYHoe U OeCcKOHeUHOe MHOHNCECMEO,
NOOMHOICECNBO,  NPUHAOJIEHCHOCb,  BKIIOUEeHUe,  PABEHCMBO
MHOJHCECM8;

U300padicamv MHOMCECMBA U OMHOULEHUE MHONCECME C NOMOUbIO
Kpy208 Jdinepa;

onpeoeisimy NPUHAONEHCHOCTb anemenma MHOHCECma),
00beOUHeHUIO U Nepecederi0 MHONCECE,

3a0a6amb MHONCECMBO C HNOMOWDBIO NEePeyUcieHuUs: 31eMeHmOs,
CN08ECHO20 ONUCAHUSL,

onepuposamsv — NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMb U
JIOJHCHOCMb  BbICKA3LIBAHUS, OMPUYAHUE BbICKA3bIBAHUL, ONepayuu
HAO BbICKA3LIGAHUAMU: U, UWIU, He, YCIO0BHble BblCKA3blBAHUS
(umnauxayuu),

cmpoums 8blCKA3bl6AHUA, OMPUUAHUA 8bICKA3bIBAHUIL.

B noBceaHeBHOM KM3HU ¥ NIPH U3YYEeHUH JIPYTUX NMPeIMETOB:

CMpoUms YenouKku YMO3AKIIOUeHUll HA OCHOB8e UCNONb30BAHUS
NPAasUsL 102UKU,

UCNONIL308AMb  MHOJNCECMBA, ONepPayuu ¢ MHONICECMBAMU,  UX
epaguueckoe npedcmasierue OJisi ONUCAHUSL PEeAbHbIX NPOYECCos U
A6NEeHUl.

Yucja

Onepuposamv NOHAMUAMU. MHOHNCECMBO HAMYPAIbHBLIX HYUCE,
MHOJICECMBO  YENbIX HUCENl, MHONCECMBO PAYUOHANILHBIX UuUcell,
UPPAYUOHAIbHOE — YUCLO, KBAOPAMHBIUL  KOPEHb,  MHOMCECHBO
OelicCmBUMENIbHbIX ~ YUCel,  2eOMempuyecKas  UuHmepnpemayus
HamypaibHblX, YeavlX, payuoHAIbHbIX, 0eUCMBUMENbHbIX YUCEL,
HOHUMAMb U 0OBACHAMb CMbICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20
yucaa;

2 3,[[605 " Jajie€ — 3HATh ONPEACIICHUE ITOHATHUS, YMETH IMOSCHATH €0 CMBICJI, YMETH UCIIOJIB30BAThH IIOHATHUE U €T0
CBOIicTBa Ipyu IpoOBCACHUN paccyxcz[e}mﬁ, J0Ka3aTeJIbCTB, PCIICHUU 3a/1a4.



BbINONHAMb BLIYUCAEHUS, 8 MOM HUCTEe C UCNOAb308AHUEM NPUEMOB
PAYUOHATILHBIX BbIYUUCTEHU,

BLINONHAMb — OKpY2leHUe PAYUOHANbHLIX — YUcCel C  3A0AHHOL
MOYHOCMbIO,

CPABHUBAMb PAYUOHATIbHBIE U UPPAYUOHATbHBLE YUCLA,
npeocmasiams payuoHAaIbHOe YUCIO 8 8Uude 0eCAmuUuHoU Opoou
YHNOpA0o4U8ams 4UCIA, 3ANUCAHHblE 6 6U0e OOLIKHOBEHHOU U
oecamuyuHou Opoodu,

Haxooumv HOJ] u HOK uyucen u ucnonv3osamov ux npu peuieHuu
3a0au.

B noBcenHeBHOM KM3HM U NIPU U3YYEHHH IPYTUX MPeIMETOB:

NpUMeHsImb NPAGUNA NPUOTIUNCEHHLIX BbIMUCICHUL NPU  PeuleHUul
NPAKmMuyecKux 3a0ay u peueruu 3a0ad opyaux yueOHblx npeomemos;
BbINONHAMb CPABHEHUE Pe3YIbMmaAmos GblHUCIeHULl NPpU peuleHuu
NPAKmMu4eckKux 3a0ay, 8 mom ucie NPUOIUNCEHHbIX BbIYUCTCHUL,
COCMABIAMb U OYEHUBAMb YUCTIOBblE BbIPANCEHUS NPU PeuleHuU
npakmu4eckux 3a0ad u 3a0ay u3 Opyaux y4eoHvlx npeomemos,;
3aNUCHIBAMb U OKPY2AMb YUCIO08ble 3HAUEHUS PEealbHbIX GeIUYUH C
UCNONb308AHUEM PAZHLIX CUCEM UBMEPEHUSL.

ToxnaecTBeHHBIE IPe0Opa3oBaHUS

Onepuposams NOHAMUAMU CIENeHU ¢ HAMYPATbHbIM NOKA3Amenem,
cmeneHu ¢ yeavimM OmpuyamenbHblM NoKasamesnem,

BLINOJIHAMb  NPeodpPaA306aHUS  YENbIX BbIPANCEHUL: OelUcmeus ¢
OOHOYNIEHAMU (CTLOJCEHUE, SbIYUMAHUE, VMHONCeHUe), O0eUCmeus ¢
MHO20UJIeHAMU (CLOJICEeHUe, 8bIYUMAHUe, YMHONCEHUE),

BLINOJIHAMb PA3NONCEHUE MHOSOYNEHO8 HA MHONCUMEIU OOHUM U3
Ccnocobos: 6vlHeceHue 3a CKOOKY, 2PYNNUPOBKd, UCNOb308AHUE
DOPMYL COKPAUWEHHO20 YMHONCEHUSL,

8b10e/1Mb K8AOPAn CYMMbl U PA3HOCIU OOHOUIEHOS,
PACKIA0bIBAMb HA MHONCUMENU KBAOPAMHBIL  MPEXUIEH,
BLINOJIHAMb NPEOOPAZ08AHUSL BbIPANCEHUL, COOCPHCAUUX CNENEHU C
YerviMu OmpuyamenrbHbIMU NOKA3amensimu, nepexooums om 3anucu
8 8UOe CIMeneHu C YeablM OMPUYAmMeIbHbIM NoKazamenem K 3anucu 6
suoe opoou,



® BLINOJIHAMbL NPeodpazosanus OPOOHO-PAYUOHAILHLIX BbIPANCEHULL.
cokpawenue 0pobeli, npusederue aieeopauieckux opooei Kk oouemy
3HAMeHamenio, CILONCeHUe, VYMHOJCeHUe, OelleHUue aneeopaudeckKux
0pobeli, 8036edeHuUe aneebpauteckol 0poou 8 HAMypPaIbHyio U YEayio
ompuyamenbHyo cmeneb;

® BbLINOJIHAMD npeobpazoeamis 8bIpAdICEe UL, COOePAHCAUUX
K8AOpamHuble KOPHU,

® gbiOeAMb KBAOPAM CYMMbL UIU PAZHOCMU O8YUNCHA 8 BbIPANCEHUSX,
cooepaircaujux Keaopammvle KOPHU,

® BHLINOJIHAMb NPEoOPA3Z0BAHUS BLIPANCEHULL, COOEPAHCAUUX MOOYIb,

B noBceHeBHOM KU3HU M NP U3YYEeHUHU APYTUX MPeIMETOB:

® BLINOJIHAMb NPEoOPA308aAHUSL U OElCMBUS C YUCIAMU, 3ANUCAHHBIMU
8 CIMAHOAPMHOM 8UOe;

® GLINOJIHAMbL NPeodPA308AHUS  ANI2eOPAUUEeCKUX BbIPAJICEHUL NpU
peuienuu 3a0ay 0py2ux yueOHviX npeomemos.

YpaBHeHUS M HEPABEHCTBA

o Onepuposamsv NOHAMUAMU. VDPABHEHUE, HEPABEHCMBO, KOPEHb
VPABHeHUs, peuleHUue HepPaseHCmad, PABHOCUNIbHbIE VPABHEHUS,
oonacmv  onpedeieHus  YpasHeHus  (HepaseHcmed,  CUcmembl
VPABHeHUl Ul HepaseHCma),

® pewams JUHelHble YPABHEHUS U YPABHEeHUS, C80O0UMbIe K JIUHEUHbIM
C NOMOWBIO MONCOECMBEHHBIX NPeoOPA306aHUIL

® pewiamsv KEAOpamHuvie YPABHEHUS U VYPABHEHUs, CBOOUMblE K
K8AOPAMHBIM C NOMOWBIO MONCOECMBEHHbIX NPeobpa3068aHUlL;

® pewams OpOOHO-TUHEUHbLE YPABHEHUSL,

® peuiamo npocmedwue uppayuoHaijlbHvle YpPAGHEHUA euoa Jf(x):a,
T =s( .

* pewams ypagnenus uoax =a;

® peuamsv YpPAasHeHUs CHOCOOOM PA3N0NCEHUs. HA MHOMICUMENU U
3aMeHbl nepeMeHHOlL,

® UCNOIB308AMb MEeMOO UHMEPBANO8 0 PeuleHUus: Yeablx U OpooOHO-
PAYUOHATILHBIX HEPABECHCNE;

® peulams JuUHeliHble YPASGHEHUs U HePABEHCMBA C NAPAMEMPAMU,

® peuams HeCa0MCHblE K8AOPAMHbLE YPABHEHUS. C NAPAMEMPOM,



® pewamv  HeClOJCHble  CUCMEeMbl  JUHEUHbIX  VPAGHEHUl  C
napamempamu,

® peuamsv HeCl0JCHbIE YPABHEHUS 8 YeblX YUCLAX.

B noBce1HeBHOM KM3HU U NIPH M3YUYEHUH APYTUX MPEIMETOB:

® cocmasnaims U peulamsv JuUHeliHble U K8AOpamHvle YPAGHeHUs,
YpaeHeHus, K HUM C800SUUeCs, CUCEeMbl JTUHEUHbIX YPAaGHEeHUL,
HepageHcme npu peueHuu 3a0ay Opyaux yY4eoHvlx npeomemos;

® GBLINOJIHAMb OYEHKY Npasoonododus pe3yivmamos, noayyaemvlx npu
peuleHul TUHEUHbIX U K8AOPAMHBIX VPAGHEHUN U CUCTNEeM JIUHEUHbIX
YPAasHeHUll U HepaseHcme Npu peueHuu 3a0ay Opyeux YueOHbix
npeomemos;

® guIOUpaAmMb COOMBEMCmMeEyowue YpPAaGHeHUs, HepaBeHCmea UNU UX
cucmemsl OJisl COCMABNEHUST MAMEMAMUYECKOl MOOenu 3a0aHHOU
PeanbHOl Cumyayuy Uiy NPUKIaoHol 3a0a4u;

® yMemb UHMEPNPemuposams NOJIYYEeHHbIL NPU peueHuu YPasHeHus,
HepaseHcmea Uil Ccucmemvl pe3yabmam 6 KOHmMeKcme 3A0aHHOU
PEeanbHOl cCumyayuy Uiy NPUKIaoHoU 3a0a4u.

DyHKUMHA

o Onepuposamv  NOHAMUAMU:  (DYHKYUOHANbHASL — 3ABUCUMOCHD,
dyuxyus, epagux yHxyuu, cnocobwvl 3a0anusi QYHKYUU, apeymeHm
U 3HaueHue @QYHKYuu, o06LACMbL OonpeoeneHus U MHONICECMEO
3HaueHull QyHryuu, HYyU @yHryuu, NPOMENCYMKU
3HAKONOCMOSIHCMEA, MOHOMOHHOCMb @dynKryuu,
YEMHOCMb/HEUEMHOCMb QYHKYUU,

® cmpoumsv epaguxu JTUHEUHOU, K8AOpamuyHou @yHKyuil, oopamHou

y=a+— B L

NPONOPYUOHATILHOCMY, (@QYHKYUU 6U0A: x+b = y=+x y=%
y =[x] :

® Ha npumepe K8aOpamuyHou QyHKYUU, UCNONIL308AMb
npeobpazosanusi epagura Gynkyuu y=f(x) 0n1 nocmpoeHus
epacpuros ynxyuii ¥ =2f (kx+b)+c.

® cocmasnamev  YPABHEHUs NPAMOU NO  3A0AHHBLIM  YCAOBUSIM.:
npoxoosiyel yepes 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxooswell yepe3 OAHHYI0 MOYK)Y U NaApalelbHOU OAHHOU NPAMOU,

® uccnedosamsv YYHKYUIO NO e€ 2paghuxy,



® HAXOOUMb  MHOMCECMEo  3HAYEeHUl, HYJIU, NPOMEINHCYMKU
3HAKONOCMOSHCMBA, MOHOMOHHOCU K8AOPAMUYHOU (DYHKYUU,

® onepuposamo NOHSAMUAMU. Nnocie008amelbHOCmb,
apugmemuyeckas npocpeccusi, 2eoMempuiecKas npocpeccust,

® pewiamsv 3a0ayu HA  ApUGMemudecKyro U  2eoOMempuyecKyio
npoepeccuio.

B noBceaHeBHOM KM3HHU U IPH U3YYEHHH IPYTHX MPeIMETOB:

® ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PeanbHYI0 3A8UCUMOCTb UTU
npoyecc no ux XapaKxmepucmuxkam,

® UCNOIb306AMb CBOUCMEA U 2papuK Keaopamuyhou GyHKyuu npu
peuteHuu 3a0ay u3 Opy2ux yueOHblx npeomemos.

TexcTOBBIE 314U

e Peuwiambv npocmoie U CRONCHbIE 3A0aA4U PA3HBLIX MUNOS, A MAKICE
3a0ayu NOBLIUEHHOU MPYOHOCMU;

® UCNOBL3068AMb PA3HblE KpamKue 3anuci Kax Mooelu MmMeKCmos
CLOJICHBIX 3a0ay Ol NOCMPOEHUsT NOUCKOBOU CXeMbl U pPeuleHUs]
3a0a4,

® paziuuams MoOelb MeKCma U MOoOelb  peuleHus  3a0aui,
KOHCMPYUposams K OOHOU MOOeIU DeuleHUsl HeCa0NCHOU 3a0ayu
PpasHvle Mooenu meKkcma 3a0ayil,

® 3HAMb U NpUMeHaAmb 00a cnocoba Noucka peuwieHus 3aoay (om
mpebo6arusi K YCA08UIO U OM YCI08USL K MPeOO08aAHUIO),

® MO0eNUPOBAMb PACCYIHCOEHUs. NPU NOUCKE peuleHuss 3a0ay ¢
NOMOWbIO 2pag-cxemol;

® GblOe/IAIMb IMANDL PeUeHUs 3A0aul U COOEPAHCAHUE KAHCO020 dDMANA,

® yuemv GulOUPAMb ONMUMAILHLIIL Memoo peuleHus 3a0avu U
0CO3HABAMb 8bIOOP Memooa, PAcCCMaAmpusams pasiuyHbvle Memoowl,
HAxXo00umsv paszHvle peuenus 3a0a4u, ecii 803MONCHO;

® AHAIUZUPOBAMDb 3AMPYOHEHUS NPU PeuleHUU 3a0ay;

® GLINONIHAMb PA3IUYHbIE NPeoOPA308aAHUSL NPEOJIONCEHHOU 3a0adill,
KOHCMPYUposams HO8ble 3a0a4u U3 OAHHOU, 6 MOM Hucje
obpammvle;

® UHMEPNPemuUposamsb BbIYUCIUMENbHbIE pe3yIbmamsl 6 3aoaue,
UCC1e008amn NOJyYeHHoe peuleHue 3a0ayl,



® AHATUZUPOBAMD 6CEBO3MOINCHBLE cumyayuu 83AUMHO20

Pacnonodicerust 08yxX 00beKmos u usMeHeHue ux Xapaxmepucmux npu
COBMECMHOM  OBUNCEHUU (CKOPOCMb, 6peMs, pAcCmosiHue) npu
peuwienuu 3a0ay Ha O8UdNCEHUe 08YX 00BEeKMOo8 KaK 6 00HOM, MaK U 8
NPOMUBONONONCHBIX HANPABICHUSX,

® UCCNIe008aAMb BCEBO3MOJICHVIE CUMYAUUU NPU peuleHul 3a0ad Hd
odsudicerue no pexke, paccmampusams paztvle CUCEMbl OMCYEMa;

® pewams pasHooOpa3Hble 3a0ayll «HA YACMUY,

® peuamsv U 000CHOBbIBAMb CBOE€ peuleHue 3a0ay (8vloensmb
MAMEMAMUYECKYI0 OCHOBY) HA HAXO0JICOeHUe HaACmu YUCIA U YUCId
10 e20 Yacmu Ha OCHO8E KOHKPEMHO20 CMbICAA OpoOU,

® 0Cco3Hasamb U OOBACHAMb UOEHMUUYHOCMb 3a0a4 PA3HLIX MUNOS,
CBA3LIBAIOWUX MPU  BeIUYUHbL (HA pabomy, HA NOKYNKU, HA
08UdICEHUE). BbIOCTIAMb SMU BEIUYUHBL U OMHOWEHUS MeHCOY HUMU,
NPUMEHMb UX NPU peueHuU 3a0ad, KOHCMpPYuUpo8ams coOOCMEeHHbIE
3a0a4 YKA3aHHbIX MUNO8;

® Gla0emb OCHOBHLIMU MEeMOOAMU PeuleHUus 3a0ay Ha CMecCU, CHIA8bl,
KOHYEeHmpayuu,

® peulams 3a0a4u Ha NPOUEHMbL, 8 MOM YUCTe, CLONCHbLE NPOYEHMbL C
000CHOBAHUEM, UCNOIb3YS PA3HbLE CNOCOODBL,

® pewams jo2uuecKkue 3a0aiu pa3HbIMU CROCObAMU, 8 MOM YUCIe, C
08yMs O1oKamu u ¢ mpems O10KamMu OAHHBIX C HOMOUWBbIO MAOIUY,

® pewams 3a0a4u NO0 KOMOUHAMOPUKe U Meopuu 8eposimHocmell Ha
OCHOBE UCNONb308AHUSL UZVYEHHBLIX MEmo008 U 0OOCHO8bIBAMb
peuierue,

® peulams HeCa0HCHbIE 3a0atu N0 MAMeMaAmu4eckol Cmamucmuke,

® 061a0emb OCHOBHLIMU MEMOoOaMU pPeueHUss CHICEMHbIX 3a0ay:
apughmemuueckutl, aneeopauveckutl, nepebop 8APUAHMNOS,
ceomempudeckull, 2epaguieckull, nNpuUMeHsmb UX 6 HOBbIX HNO
CPABHEHUIO C U3YYUEHHBIMU CUMYAYUSIX.

B noBce1HeBHOM KM3HHU U NIPU U3YUYEHHH IPYTUX MPeIMETOB:

® gbi0eAMb NPU peuleHUl 3a0ay XapaKmepucmuKky paccmampusaemotl
8 3adaue cumyayuu, OoMiu4Hble OM pPeaibHblX (me, Om KOMOpblX
abCcmpazuposaiucy), KOHCMpPYUpoB8ams HoGble CUMYaAyuu ¢ y4émom



SMUX XAPAKMEPUCMUK, 8 HYACMHOCMU, NpU peueHuu 3a0ay Ha
KOHYEHmMpayuu, y4umsleams NJIOMHOCHb 8eWeCmed;

pewams U KOHCMPYUpo8amsv 3a0adu HA OCHOBE PACCMOMPEHUS.
PeanbHblX Ccumyayuti, 8 KOmopvlX He mpebdyemcs mMOUuHblU
BbIUUCTIUMEIbHBIU PEe3YNbmam,

pewamsv 3a0ayu HaA OBUdCEHUe NO peKe, PACCMaAmpueas pasHble
cucmembl omciema.

CraTucTHKA U TeoOpHusi BEPOSITHOCTEN

Onepupoeams NOHAMUAMU: CMOLOYAMblEe U KPY208ble OUASPaAMMbl,
mabauysbl  OAHHBLIX,  CcpeOHee  apupmemuyeckoe,  MeOUaHa,
Haubonbulee U HauMeHvbllee 3HAYeHUsl 8blOOPKU, PA3ZMAX 6blOOPKU,
oucnepcusi u cmaHoapmHuoe OMKIOHeHuUe, CIY4atHas U3MeHYUBOCMb,
U3BeKamo  UHGOpMayuro, NpeoCcCmasienHHyry 6 mabauyax, Ha
ouazpammax, spagurax;

cocmasnsimos maodiuysl, CMpouUms OUAZPAMMbL U 2PAPUKU HA OCHOBE
OaHHbBIX,

onepuposamv NOHAMUAMU. (DAKMOPUAL HUCIA, NePecmaHo8Ku U
couemanus, mpey2oavHux Ilackans,

NPUMEHAMb NPABUTIO NPOU3BEOEHUSL NPU PEeUeHUU KOMOUHAMOPHBIX
3a0a4;

onepuposamsv NOHAMUAMU: CAYYAUHBIU ONbIM, CAYYAUHbBIU 68blO0pD,
ucnvlmanue,  dNeMeHmMapHoe  CiyyauHoe — cobvimue  (UCX00),
Kaaccuieckoe onpeoenenue 8eposimHOCMU CAVYAUHO20 COoObImus,
onepayuu Hao Cay4anuHbIMUu cOOLIMUAMU,

npeocmasiams UHGOPMAYUIO ¢ NOMOWbIO KpY208 Jiliepa,

pewiams 3a0a4u  HA BbIYUCAEHUE BEPOIMHOCMU C NOOCUEMOM
KOJIUYeCcmeda 8apuanmo ¢ NOMOubI0 KOMOUHAMOPUKUL.

B noBceHeBHOM KM3HM U NIPU U3YYEHHH IPYTUX MPeIMETOB:

U3BNeKaAmb, UHMEPNPEemupo8ams u npeobpa3oevieams uHGopmayuro,
npeocmasieHHylo 6 maobauyax, Ha ouazpammax, 2paguxax,
OMPANCAOWYI0 CEOUCMBA U XAPAKMEPUCMUKU PEANbHbIX NPOYECCO8
U A61eHUl,

onpeoensimov CmMamucmuyecKue Xapakmepucmuku 6bl00pOK No
mabauyam, ouaspammam, 2epagukam, 6vliNOJHAMb CPAGHEHUE 8
3a8UCUMOCIU OM Yeau peulenus 3a0adu,

OUYEHUBAMb 6EPOAMHOCMb PEeAlbHbIX coobimuil U A61eHUl.



HUcropust MaTeMaTUKHU
o Xapakxmepuzosambs 6KNAO GbIOAIOWUXCA MAMEMAMUKO8 8 pA38UmMue

MAMeMamuKu U UHbIX HAYYHBIX oOaacmell;

® NOHUMAMb POTbL Mamemamuku 8 pazsumuu Poccuu.

MeToabl MATEMATUKH

o lcnonv3ysa u3zyuennvie Memoovl, NPOBOOUMb OOKA3AMENbCMEBO,
BbINOJIHAMb ONPOBEPICEHUE;

® gbIOUPAMb U3YUEHHblE MemoObl U UX KOMOUHAUUU OJisl peuleHusl
mamemamuyeckux 3a0ay;

® LUCNONBL306AMb  MamemamuyeckKue  3HAHus — Ol ONUCAHUSA
3aKOHOMepHOCmell 8  OKpyJcaowel  OeliCm8UmeIbHOCmu U
npouU3ee0eHUsIX UCKYCCmed;

® NPUMEHAMb npocmeliuiue nPocpammHuslie cpeocmsa U 1eKmMpOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbl NPU  PeuleHuu Mamemamuideckux
3a0a4.

Conep:xxanue yueOHOro npeaMmera «Aareopa»
Yucaa

PanyonaJjibHbBIC YK CJIa

MHOXk€CTBO panuoOHaNbHBIX 4Yucen. CpaBHEHHE PallMOHAIBHBIX YHUCEIL.
JIeucTBHUS ¢ palMOHAIBHBIMUA 4YMCIIaMU. [IpeacTaBieHue panroOHaJIbHOTO
Yyclia 1eCATUYHON JIPpOOBbIO.

HNppaunonajbHbie Yncaa

[lonsiTne wuppaunoHanbHOrO uucia. Pacrno3sHaBaHue WPpaMOHAIBHBIX
yucen. [Ipumepsl nokazarenscTB B anredpe. MppaiimoHaabHOCTH 4uCA.
[Ipumenenne B reomeTpun. CpaBHEHHE UPPALMOHATIBHBIX YHCEIL
MHO*K€CTBO IEMCTBUTEIIbHBIX YUCEIL.

ToxaecTBeHHBbIE Pe0OpPa30OBaAHUA

YucaoBblie 1 OyKBEHHbIE BbIPAKECHUSA

Bripaxenne ¢ nepemeHHOM. 3HadueHWe BbIpaxkeHusa. [lomcraHoBka
BBIPAXKEHU BMECTO NIEPEMEHHBIX.

[eable BbIpa:KeHUs

CreneHb ¢ HaTypaJbHBIM TOKa3aTejaeM U e€ cBoicTBa. [IpeoOpazoBanus
BBIPAXKEHUN, COJIEP/KAIIUX CTEIEHN C HATyPaJIbHBIM NTOKA3aTEJEM.



OpnHowieH, MHorowieH. JleHCTBUS € OAHOYWIEHAMHU W MHOTOYJIEHAMH
(clio)KeHWe,  BbIYMTaHUWE, yMHOXEHHE). DopMynabl  COKpPaIEHHOTO
YMHOXKEHUS: Pa3HOCTh KBAaJApPATOB, KBaJApaT CyMMbl W Pa3HOCTH.
Pa3znoxxeHne MHOro4JieHa Ha MHOKHUTEINIU: BIHECEHUE OOILIEr0 MHOKUTENS
3a CKOOKM, TpyNIHUpPOBKA, TMpUMEHEHHE (OpMya  COKpaIIEHHOIO
YMHOX€HUA. KBaJpaTHblii TPEXWIEH, PA3JIOKEHUE KBAJAPATHOIO TPEXUIICHA
Ha MHOYKHTEIIH.

/{poOHO-panoHa/IbHbIE BHIPAXKEHUS

Crenenp ¢ wnensiM mnokaszareneMm. I[IpeoOpazoBaHue ApOOHO-TUHEHHBIX
BBIPAYKCHUI: CJIOKEHHE, YMHOXEHUE, JelieHne. AsreOpandeckas ApoOb.
JlomyctrMble  3HAYEHUS  TMEPEMEHHBIX B JPOOHO-palMOHAJIBHBIX
BeIpakeHusix. CokpamieHue anreOpanmdeckux npobeir. Ilpuenenue
anreOpamyeckux Jpobeir k oOmeMmy 3HameHatento. JleHcTBus C
anredpanyecKuMu IpoOsMU: CIIOKEHUE, BBIYMUTAHUE, YMHOKEHHE, JCJICHNUE,
BO3BEJICHHE B CTCIICHb.

[IpeoOpa3oBanue BhIpaKeHUH, COAEPKAIIMX 3HAK MOIYJISL.

KBaaparHbie kKopHU

Apudmernyeckuil KBaapaTHbI KopeHb. IIpeoOpazoBaHue BBIPAKEHUI,
COIEpIKaIlMX KBAJpaTHbIE KOPHU: YMHOXEHHE, JEJICHUE, BBIHECCHUE
MHOXUTEJIS U3-TI0J] 3HAKA KOPHS, BHECEHUE MHOXKHUTEIIS MO/ 3HAK KOPHSI.
YpaBHeHMH U HEPABEHCTBA

PaBeHcTBa

YucnoBoe paBeHCTBO. (CBOWCTBAa YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
TIEPEMEHHOM.

YpaBHeHUust

ITonsTne ypaBHEHUss U KOpHA ypaBHeHMdA. llpencraBieHue o
PaBHOCHJIBHOCTH ypaBHEeHMI. OOnacTh onpenenaeHus ypaBHeHUs (0071acTh
JOTYCTUMBIX 3HAUCHUIN TIEPEMEHHOM ).

JInHelHOe YpaBHECHME U €r0 KOPHHU

Pemenne nrHEWHBIX ypaBHEHHU. JIMHEMHOE ypaBHEHHME C HApPaMETPOM.
KonmnuectBo KOpHEW JIMHEMHOTO ypaBHEHUs. PemieHue JMHEWHBIX
YPaBHEHUM C MAPaAMETPOM.

KBaaparHoe ypaBHeHMe U €r0 KOPHU

KBagparnele ~ ypaBHeHus.  HemonHble — KBajgpaTHble ~ ypaBHEHWUS.
JIMCKpUMHHAHT KBaJpaTHOro ypasHeHus. DopMyiia KOpHEH KBaJIpaTHOIO
ypaBHeHMs1. Teopema Buera. TeopeMa, oopaTHast Teopeme Buera. Pemenue



KBaJpPAaTHBIX YPAaBHEHUM: WCIONb30BaHUE (OPMYIbl IS HAXOXKICHUS
KOpHEN, TpauUueCKUil METOJ| PEIICHUS, Pa3JIOKEHWE Ha MHOXHUTEIH,
non0op KOpHEH C ucnojib3oBaHUMEM Teopembl Buera. KonnuecTBo KopHEH
KBaJIpATHOTO YPAaBHEHUS B 3aBUCUMOCTH OT €ro JUCKPUMHUHAHTA.
bukBagpatHbie ypaBHEHUs. YPaBHEHUs, CBOJIUMBIC K JIMHEWHBIM W
KBaJIpaTHbIM. KBaJipaTHbIE YpaBHEHUS C TAPAMETPOM.
JApoOHO-panoHa/IbHbIE YPABHCHUS

Pemienue mpocredmmx ApoOHO-TMHEWHBIX ypaBHeHUM. Pemienue apoOHO-
pPallMOHAJIBHBIX YPABHEHUN.

Metoabl pelieHrs ypaBHEHUN: METO/bl PABHOCWIBHBIX MPEOOpa3oBaHUM,
METO] 3aMEHBI IIEpEMEHHOM, rpaduueckuii MeTo. Vicronb3oBaHrue CBOMCTB
(GYHKUIMM pU peIIeHNH YPaBHEHUH.

IIpocreime nppanoHaabHbIE YPABHEHUS BUIA.

VYpaBHeHus Bua X"=a.YpaBHEHU B LEJBIX YNACIAX.

CucreMbl ypaBHeHU

YpaBHeHHE C JByMs IIEPEMEHHBIMU. JIMHEWHOE YpaBHEHHE C JBYyMs
nepeMeHHbIMU. [IpsiMas kak rTpaduyeckas HWHTEpHpeTalus JTUHEHHOTO
YPaBHEHMUS C IBYMS IEPEMEHHBIMH.

[TonsTe cucteMbl ypaBHEHHUM. PellieHne cucTemMbl ypaBHEHUN.

MeTonabl pelIeHNUsT CUCTEM JIMHEWHBIX YPABHEHUMN C BYMS IEPEMEHHBIMU:
rpadUUeCcKuil METOI, METOJ CJIOKEHHUS, METO/I MOJICTAHOBKH.

CucTeMbl TMHEVMHBIX YPABHEHUN C TAPAMETPOM.

HepaBencrBa

YucnoBele HepaBeHcTBa. (CBOWMCTBA 4YHCIOBBIX HepaBeHCTB. I[IpoBepka
CIIPABEIMBOCTHA HEPABEHCTB ITPH 33IAHHBIX 3HAYCHUSAX IIEPEMECHHBIX.
HepasencTtBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBa. O0IacTh
ornpeJiesieHrs HepaBeHCTBa (001acTh JOMYCTUMBIX 3HAYEHUN TTEPEMEHHOMN).
Pemienne mMHEMHBIX HEPABEHCTB.

KBagpatHoe HEpaBEeHCTBO MW €ro peuieHus. PelieHne KBaJIpaTHBIX
HEPABEHCTB: HUCIOJIb30BAHUE CBOMCTB M Tpaduka KBaIpaTHYHON (PYHKIIUH,
METOJ, UHTEPBAJIOB. 3alMCh PEUICHUS KBaAPATHOIO HEPABEHCTBA.

Pemienne 1enbix U APOOHO-pAlIMOHANIBHBIX ~ HEPABEHCTB  METOAOM
VHTEPBAJIOB.

CucremMbl HEPaBEHCTB

Cucrembl HEpAaBEHCTB C OAHOM NEPEMEHHOM. Pelllenne cucTeM HEPABEHCTB
C OJIHOM MEPEMEHHOW: JIMHEWHBIX, KBaJpaTHbIX. M300pakeHue perieHust



CHUCTEMbl HEPABEHCTB HAa YHMCJIOBOM MPSAMOM. 3alUCh PEIICHHUS CHCTEMBI
HEPABEHCTB.

DyHKIUU

IousiTe pyHkumMH

JlekapTOBBI KOOPAMHATHI HA ITNIOCKOCTH. DOPMUPOBAHUE MPEICTABICHUAN O
METANPEIMETHOM MOHITHU «KOOpAUHATH). CrnocoObl 3amaHus (yHKIHI:
aHAIUTUYECKUH, Tpaduueckuil, Tadmuunblid. ['paduk Pynkumuu. [Tpumepst
(GYHKIMH, MOTyYaeMbIX B IPOILIECCE MCCIEAOBAHUS PA3IUUYHBIX peadbHbIX
MpOILIECCOB W pelieHus 3aaad. 3HadeHue (yHKuu B Touke. CBOMCTBa
GyHKIMA:  00JacTh  OMpeNesieHUs, MHOXKECTBO  3HAUCHUH, HYIH,
MPOMEXYTKH  3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTh, MPOMEKYTKHU
BO3pacTaHusi W YyOBbIBaHUS, HAWOOJbIIEe U HAUMEHbIEe 3HAYCHUS.
NccnenoBanue QyHKIu no €€ rpaduky.

[IpencraBienre 00 acCUMITOTAX.

HenpepsiBHOCTH QpyHKIIMHU. KycOouHO 3a/1aHHbIe (YyHKITUH.

JIuHenHass pyHKUMA

CpoiicTBa u rpaduk aTuHEeHHON (QYyHKIMHU. YTIOBOKH KOAG(UITUEHT MPSMOH.
Pacnonoxenue rpaduka JIMHEHHOW (PYHKIMH B 3aBUCUMOCTH OT €€
yrioBoro  kodduuuenta u  cBoOogHOrOo  wieHa.  HaxoxneHue
KOA(QPUIUEHTOB  JUHENMHONM  (QYHKUMM TIO  33J[aHHBIM  YCJIOBUSIM:
MPOXOXKJICHUE TMPSAMOM dYepe3 JIBE TOUYKU C 3aJaHHBIMM KOOpIWMHATAMH,
MPOXOXKIACHUE TMPSIMOKM 4YEPE3 MAHHYI0 TOUKY W IApAJUICIIbHOM JTaHHOU
IIPAMOM.

KBaaparnuynas QpyHKuus

CpoiictBa u rpaduk kBaapatnuHod ¢yHKuuu (mapadona). IlocTpoenue
rpaguka KBaApaTUyHOM (QyHKUMHU 10 ToukaMm. Haxoxnenue wHynen
KBaJpaTUIHON  (YHKIMH, MHOXXECTBA  3HAYEHUM,  IPOMEKYTKOB
3HAKOIMOCTOSTHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OOparHasi IPONOPUMOHAIBHOCTD

CaoiictBa ¢pynkuuu. ['unepbona.

I'papuxu pyHkumii.

[IpeoGpazoBanue rpaduka GyHKIIUHA I TOCTPOCHUS TpaduKoB (yHKIMI
Buja y=af(kx+b)+c .

I'paduxn pysxmmit y=a+k/(x+b), y=vx ,” :i/;, y=lx]|.

ITociienoBaTe IbHOCTH U Iporpeccun



Yucnosas MOCJIEN0BATEIBHOCTb. ITpumepsnl YUCJIOBBIX
MOCJIEA0BATEILHOCTEM. beckoHeuHbIe MOCJIEI0BATEIBLHOCTH.
Apudmernyeckas mnporpeccuss U e€  cBoicTBa. [eomerpuueckas
nporpeccus. Dopmyna oOwIEro wieHa W CyMMbl N TEPBBIX YJIEHOB
apudmeTHUeCKOM W reoMeTpuueckor  mporpeccuid.  Cxopagimascs
r€OMETPUYECKAS MPOTPECCHS.

PemeHune TeKCTOBBIX 32124

3agaum Ha Bce apudMeTHYCCKUE 1eHCTBUS

Pemenue TekcToBBIX 3aad apupMeTHuyeckum crocodom. lcmonb3oBaHue
Ta0NIUL, CXEM, YepTEeXKeH, APYrHMX CpPEICTB MPEICTABICHHUS AAHHBIX MpU
pElIECHUN 3a/1a4u.

3aja4u Ha IBUKEHUE, PA00TY U MOKYIIKH

AHann3 BO3BMOXHBIX CUTyalluid B3aUMHOIO PACIIOIOKEHUSI 00bEKTOB MPH UX
JABUKEHUH, COOTHOUIEHUSI 00BEMOB BBINOIHSAEMBIX PabOT MpHU COBMECTHOM
padore.

3agaum Ha 4aCTH, 10JIH, IPOLEHTHI

Pemenne 3amay Ha HAaXOXKJIEHUME YacTHM YHCJIA M YHCJA 110 €r0 YacTH.
Pemenne 3amau Ha mHpoueHTH W Jond. [IpuMmeHeHue nponopuuii mnpu
penIeHny 3a1a4.

Jlormueckmue 3axa4un

Pemienne norvueckux 3ajad. PemieHue JIOTMYECKUX 3aady C IMOMOIIBIO
rpados, TabIuLI.

OcHOBHBbIE MeETOAbl PpelIeHHs] TEKCTOBBIX 3a1a4: apupMeTUyYeCKuw,
anreOpandeckuii, mepedbop BapuaHTOB. llepBUuUHBIC TIpPEACTaBICHUS O
APYrUX METOAAaxX pelleHus 3a1ad (FreoMEeTpUYecKHe U rpaduyecKue
METO/IbI).

CraTucTHKa ¥ TeOpUs BEPOSITHOCTEM

Crarucruka

Tabnuunoe u rTpaduUecKoe MpEeACTaBICHHE JaHHBIX, CTOJIOYaThle U
KpyTOBBIC JHarpaMMBbl, TpauKH, IPUMEHEHUE AUarpaMM U rpaduKoB JUIS
OTIMCAaHMS 3aBUCHUMOCTEH peajbHBIX BEINYNH, H3BJICUCHHEC HHPOPMAIIUH U3
tabmun, guarpaMm u rpadukoB. OnucareabHBIE  CTaTUCTHUYSCKHE
MoKa3aTed YHCJIOBBIX HAaOOpOB: cpeaHee apudMETHYeCcKoe, MeanaHa,



HauOoJsblliee W HauMEHbIllee 3Ha4YeHUs. Mepbl pacceuBaHUs: pa3max,
JIUCTIEPCHS M CTAHJAPTHOE OTKJIOHECHHUE.

Ciy4aitHasi U3MEHYMBOCTh. VMI3MEHUMBOCTh MpU HU3MEpPEHUsIX. Pemraromue
MpaBUJIa. 3aKOHOMEPHOCTH B U3MEHUYMBBIX BEIIMUYNHAX.

CiayyaiiHbie cOObITHS

Crny4daitHple ONBITHI (PKCIIEPUMEHTBI), SJIEMEHTAPHBIE CIydYailHble COOBITHS
(ucxozanl). BepossTHOCTH 3eMEeHTapHBIX COOBITUN. COOBITHS B CIIyd4alHBIX
DKCIIEPUMEHTaX M  OJaronpusTCTBYIOIIME  JJIEMEHTAPHBIC  COOBITHSI.
BepostHOoCcTH  cimydaliHBIX  COOBITHI. OIBITBI C  PaBHOBO3MOXKHBIMHU
AJIEMEHTapHBIMU COOBITUSIMU. Kilaccuueckue BEPOATHOCTHBIE OMBITHI C
HCIIOJIb30BAHUEM MOHET, KyOuKoB. [IpencTtaBieHne cOOBITHI ¢ MOMOIIBIO
auarpamm  Oitiepa.  [IpoTuBomosiokHbIe COOBITHS, OOBEIUHEHHE U
nepeceueHrne coObliTui. [IpaBuino crnoxenusi BeposatHocTed. CiydaliHbIN
BbIOOp. [lpencraBnenue skcnepuMmeHTa B Buie jaepeBa. HeszaBucumble
COOBITUSI.  YMHOXKEHME  BEPOATHOCTEM  HE3aBUCHUMBIX  COOBITHI.
[TocnenoBaresnbHble  HE3aBUCHMMbIE  HCHbITaHud. lIpencraBienue o
HE3aBUCUMBIX COOBITUSIX B )KH3HHU.

DJIeMEHTbI KOMOMHATOPUKH

[IpaBuiio ymMHOXEHUA, TepecTaHOBKH, (akropuan uucia. CoueTaHuss u
yucio coderanui. Popmyna yucina coyeranui. TpeyroinbHuk Ilackass.
OnbITHl C OOJIBIIUM YHUCJIIOM PAaBHOBO3MOXKHBIX 3JIEMEHTApPHBIX COOBITHIA.
BoluncneHnue BEpOSTHOCTEW B OMbBITaX C MPUMEHEHHEM KOMOMHATOPHBIX
dbopmyn. Ucnbitanusa bepuymnu. Yenex u Heynada. BepostHOCTH COOBITHIMA
B CEpUM UCIIBITAaHUN bepHyrmn.

CiyyaliHble BeJIMYUHbI

3HAKOMCTBO CO CIIYYalHbIMM BEJIMYMHAMUA Ha TMPHUMEPaAX KOHECUHBIX
TACKPETHBIX  CIIy4YallHbIX BEJIMYMH. PacnpenencHue BEepOSTHOCTEM.
Maremarnueckoe oxuganve. CBOWCTBA MaTE€MATHYECKOTO  OXHUIAHUS.
[lonsTue o 3akoHe OonbIIuX uHced. 3MmepeHne BEpOATHOCTEH.
[IpumeneHue 3akoHa OOJBIIUX YHCEJI B COIMOJOTHM, CTpPaXxOBaHHUH, B
3/IpaBOOXpPAaHCHUH, obecrieueHuu 0€30MacCHOCTH  HAaCEJICHHMS B
YpE3BbIYANHBIX CUTyalUSX.



3. TemaTu4eckoe miIaHupoBaHue Mo ajareope B 7-9 kiaccax.

Adredpa 7 kiaacc

Boipa:xxeHus u ux npeodpa3oBaHus. YpaBHeHUs. (254acoB)

YucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

Bripaxkenue ¢ nepemeHHOM. 3HaueHue BhIpakeHud. [lomcraHoBka
BBIpQXKCHUH BMECTO TiepeMeHHBIX. IloHATHE ypaBHEHHMS W KOPHS
ypaBHeHUs. [Ipedcmasnenue o pasnocuirbHocmu ypaguenut. Oobaacme
onpeoeieHus ypasuerus (001acms 0ONYyCMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemiennie nmHEHHBIX  ypaBHeHWH. Jlumelinoe  ypasHeHue ¢
napamempom. Konuuecmeo xopmneu nauneiinozco ypaeuenus. Pewenue
JIUHEUHBIX YPAGHEHULL C NAPaAMempPOM.

Penienne TeKCTOBBIX 3a/1a4 AIreOpandyecKuM CIoCOoOOM.
Hcnons3oBanue TaObIuIl, CXeM, YepTEKEH, IPYTUX CPEICTB
MpeACTaBICHUS JAHHBIX MPU PEIICHUH 3a/1a4H.

AHaM3 BO3MOKHBIX CUTYaIlMi B3aMMHOTO PACIIOJIOKEHUS 00BEKTOB
IIPU UX JIBMKEHUH, COOTHOIIECHUS 00BEMOB BBITIOTHIEMBIX paboT Mpu
COBMECTHOM paboTe.

OcHOBHBIE METO/IbI PellIeHUs TEKCTOBBIX 3a/1a4:
anreopanueckuil. Ilepsuunvle npedcmasiieHus 0 Opy2ux mMemooax
peuienus 3a0ay (ceomempuyeckue u epaguieckue memoobl).

Crarucruueckue n1annbie (4 yaca).

Pemenne norumueckux 3amad. Pewenue jnocuueckux 3aday c
nomowwio epaghos, mabauy.

TabnuuHoe U rpaduyeckoe MpeacTaBiICHUE JAaHHBIX, CTOJIOYATBIE U
KpYTOBbI€ TUarpaMMbl, Tpauku, IpUMEHEHUE JUarpaMM U rpaduKoB JJis
OMMUCAHMS 3aBUCUMOCTEH peajbHbIX BEJIWYWH, W3BJeUeHHEe HHGOpMAIMU
u3 TaOmmi, auarpaMMm © TpadukoB. OmnmcaTeabHBIC CTAaTHCTHYECKHE
MOKa3aTeIM YHUCJIOBBIX HAOOPOB: cpeaHee apudMeTHUIECKOe, Meouand,
HanOOJIbIIIee M HAUMEHBIIICE 3HAUCHMUS.

®ynknuu (1749acoB).
CniocoObl 3a1anus QyHKIUN: aHATUTUYECKUH, TpadUuecKrii, TaOJIUYHBIN.
I'paduk Pynkuuu. [Ipumeps! GyHKIMH, TOTy4aeMbIX B MPOIIECCE
UCCIIEIOBAaHUS PA3JIMUHBIX pPeajbHbIX MPOILECCOB U PEIICHUS 3a/1au.
3naueHue GpyHKIMU B Touke. CBoiicTBa GyHKIMIA: 00JaCTh ONpEICTICHHUS,
MHO>KE€CTBO 3HAYEHU, HYJIU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.
WccnenoBanue pyHKIMM 110 €€ TpaduKy.
CaoiicTBa u rpaduk JuHEeHHOW QyHKIIMU. YTI0BOM KO hUIIMEHT




npsimoii. Pacnionoxxenue rpaduka TuHEHHON QYHKIIMY B 3aBUCUMOCTHU OT
e€ yrioBoro kod3dgduinresta u cBo0OOHOro wieHa. Haxoocoenue

KO3 huyuenmos auHeluHou QyHKyuu no 3a0aHHbIM YCIL08UIM.:
npoxodicoeHuUe NPAMOoU yepe3 08e MOoUKU C 3A0AHHbIMU KOOPOUHAMAMU,
NPOX0dHCOeHUe NPAMOU Yepe3 OaHHYI0 MOYKY U NAPALIebHOU OAHHOU
NPSAMOL.

CreneHb ¢ HATYpPaJbHBIM NOKa3aTesieM (15 yacos).

CreneHp C  HaTypaJdbHBIM  I[IOKa3aTeJaeM M €€  CBOMCTBA.
[IpeoOpa3oBaHus BBIpOXECHHM, COACPIKAIIUX CTENEHW C HATypaJbHBIM
MIOKa3aTeJIeM.

OpnnousneH. JleHcTBHS ¢ OTHOWICHAMU (CJIOKEHHE, BRIYUTAHUE,
YMHOKEHHE).

Ceoticmea u epaghux keadpamuunou pyukyuu (napabona). [locmpoenue
epagura KeaopamuyHou GYHKYUU N0 MOYKAM.

MHoro4ieHsl (23 yacoB).
MHorousneHnsl. JIeficTBUsS ¢ MHOroOWwIeHaMu (CII0KEHUE, BRIUMTAHUE,
YMHOKEHHE).
Paznoxxenne MHOrowjieHa Ha MHOMHUTEIW: BBIHECEHHE  OOIIETro
MHOJKHUTEJIS 32 CKOOKH, 2pYHNUpOsKa.

DopMyJibl COKPALIEHHOT0 YMHOKeHus1 (21 yacoB).

DopMyIIbl COKPAIEHHOTO YMHOKEHHUS: PA3HOCTh KBAIPAaTOB, KBAIpaT
CYMMBI U pa3HOCTH. [Ipumenenue hpopmyn cOKpauéHH020 YMHOHCEHUS.

Cucremsbl TuHeHHbIX ypaBHenuii (18 yacos).

YpaBHeHUE ¢ IByMs IEPEMEHHBIMU. JINHEMHOE YpAaBHEHHE C ABYMS
nepeMeHHbIMU. [Ipsamas kaxk epaghuveckas unmepnpemayus TUHEHO20
YpasHenus ¢ 08yMsi nepemMeHHbIMU.

[TonsTHe cuctemMbl ypaBHEHHM. PellieHne cCucTemMbl ypaBHEHUM.

MeTobl pelieHnst CUCTEM JIMHEWHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU
epaguueckuti memoo, Memoo C04ceHus, METO/I IOJICTAHOBKH.

Cucmembl TuHeuHbIX ypagHeHut ¢ napamempom. PemieHne TeKCTOBBIX
3a71a4 aareOpandyecKuM CII0COOOM.

Aareopa 8 kiacc

PanuonasbHbIe Ipo0M M UX CBOMCTBA (26 4aca).

IIpeoOpazoBanre IpoOHO-IMHEHHBIX BRIPAKEHUM: CIIOKEHUE,




YMHOXKEHHUE, AeNeHue. Areebpauneckas Opobw .J{lonycmumobie 3HaueHus
nepemMeHHbIX 8 OPOOHO-PAYUOHATbHBIX 8bipadiceHusx. Cokpaujenue
aneeopauyeckux opooeii. I[lpusedenue ancebpauneckux opooeii k oouemy
3Hamenamernio. /leticmsus ¢ aneebpauieckumu OpoosImMU: ClodHCeHUe,

eblyumanue, YMHOINCEHUE, @eﬂelme, 8036e0eHUe 8 CINENEHb.
k

CaoiicTBa GyHkin @ x. 'umep6ona.

KBanparnbie kopHu (22 4ac).

MHOXeCTBO panvoHalbHbIX uuces. CpaBHEHHE palMOHAIbHBIX
yucen. JIeHWcTBUS ¢ pallMOHAIbHBIMU  4ucCIaMu. [Ipedcmaenenue
PAYUOHATIbHO20 HYUCAA OeCAMUYHOU OpoObIO.

[Tonsitue MPppALMOHATILHOTO qyuca. PacnioznaBanue
UppalMoOHAIbHBIX  uucen. [lpumepsl  Joka3aTrenbCcTB B aireope.
NppaumonaneHocTh umcina. llpumenenme B reomerpun. Cpagrenue
UpPaAyUOHaIbHbIX Yucei. MHodcecmeo 0elicmeumebHblX YUceil.

ApudpmMeTndeckuii  KBaJpaTHbII  KOPEHb. IIpeoOpazoBanue
BBIPAXKECHUM, COAECPKAIIUX KBAAPATHBICE KOPHU: YMHOXEHHUE, JCIICHUE,
BBIHECEHHE MHOXKHTEJSI U3-TI0J] 3HAKA KOPHS, HEeCeHUe MHOMCUMENL NOO
3HAK KOPHAL.

KBaapaTHble ypaBHeHHs U APOOHO-pal.ypaBHeHus (26 4acoB).

KBanpatueie ypaBHeHusi. HemonHbie KBagpaTHBIC YPaBHEHUS.
JINCKpUMHUHAHT KBaJAPATHOTO ypaBHEHUA. POpMysia KOPHEW KBAAPATHOIO
ypaBHeHUs1. Teopema Buema. Teopema, oopamnas meopeme Buema.
Pemrenue kBaapaTHBIX ypaBHEHHI: HCTIOJIb30BaHUE (DOPMYJIBI IS
HaXOXICHUS KOPHEH, epaguueckuti Mmemoo peuienus, pa3norceHue Ha
MHOMCUmMenU, no0OOp KOpHell ¢ UCNONb308aAHUeM meopembl Buema.
Konuuecmeo xopheii k6adpamnozo ypasHeHus 8 3a8UCUMOCHU OM €20
ouckpumunauma. Keaopammuvie ypasnenus ¢ napamemponm.

Pemenne npoctermux ApoOHO-TMHEHHBIX ypaBHEHUM. Pewenue OpobHo-
PAYUOHATILHBIX YPABHEHULL.

Memoowvl pewierus ypagHenuti. Memoovl pAGHOCUTbHBIX NPeoOPA308aHUII,
Memoo 3ameHnbl nepemerHol, spaguieckuti memoo. Mcnonvzosanue
C80UCMB (DYHKYUL NPpU peuleHUU YPaAGHEeHUI.

Pemienne TeKCTOBBIX 3a1a4 apuPpMeTHIECKUM criocooom. Mcnonb3oBaHue
Ta0JIuII, CXEM, YEPTEKEH, IPYruX CPEACTB MPE/ICTABICHUS JaHHBIX MPU
PELIEHUY 3a]1a4H.

AHanu3 BO3MOXKHBIX CUTYaIIM B3aUMHOTO PACIIONIOKEHUSI 00BEKTOB MIPHU
WX JBUKEHHHU, COOTHOIICHUS 00BEMOB BBIIOIHIEMBIX Pa0OT IpHU




COBMECTHOI padorTe.

Pemenne 3a1a4 Ha HAXOXKJEHNWE YACTH YUCIIA M YKCIIA TI0 €T0 YacTH.
Pemenune 3anay Ha npoueHTsl U noau. [[puMenenne nponopuunii npu
pEIIeHNH 3a/1a4.

OcHOBHbBIE METO/IbI PellIeHUs TEKCTOBBIX 3a7a4: apu(HMETHICCKUMA,
anredpandeckuii, nepedop BapuaHToB. [lepsuynsie npedcmasienus o
Opy2ux Memooax peuleHus 3a0ay (ceomempuyeckue u epaguieckue
Memoobl).

HepaBencTBa 1 ux cucremsl (24 4acoB).

Yucnosble HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB. [IpoBepka
CITPABEIJINBOCTHA HEPABEHCTB MPU 3aJJAHHBIX 3HAYCHUSIX IEPEMECHHBIX.
HepasenctBo ¢ nepemennon. CTporue u HECTPOrue HEPABEHCTBA.
Obniacms onpedeneHus HepageHcmeaa (001acmv 00Ny CMUMbIX 3HAYEHU
nepemenHollL).

Penrenve TMHENHBIX HEPABEHCTB.

CucTeMbl HEpaBEHCTB C OJIHOW NepeMEeHHOM. Pemenne cucrtem
HEPaABEHCTB C OJIHOM MEPEMEHHOM: TIMHEUHBIX, K8AOPAMHUIX.
N300pakeHne pereHunsi CUCTEMbl HEPABEHCTB HA YMCJIOBOU MIPSIMOM.
3aInucep pPEeUICHUsI CUCTEMbI HEPABEHCTB.

Crenensn ¢ meaniM noxkasartesaem (11 gacon).
JJIeMeHTbI CTATUCTUKH (74acoB)

DopMyBl  COKPAIIEHHOTO YMHOXKEHHS: Pa3HOCTb KBaJpaToB,
KBaJpaT CyMMbl U pa3HOCTH. Pa3nojkeHue MHOTO4YIeHa HAa MHOXKHUTEIU:
BBIHECCHHE OOIIETO MHOXHUTENIS 3a CKOOKH, 2pynnupo6Kkda, NnpumeHeHue
Gdopmyn  cokpawénnozo  ymuoxcenus.  Keaopammuviti  mpéxuinen,
Paznodxcerue KeaopamHo2o mpéxuieHa Ha MHOXCUMEJU.

CreneHsb ¢ MeIbIM MOKa3aTeIeM.

TabnuyHoe u rpaduueckoe Npe/ICTaBICHUE TaHHBIX, CTOJ0YAThIE U
KpPYTOBBIEC TUarpaMMBbl, TpauKku, MPUMEHEHUE JUarpamMm U rpauKoB s
ONKCaHUsl 3aBUCUMOCTEH peajbHBbIX BEJIWYWH, U3BJICUCHHE HH(POpMAIUU
u3 Tabmui, aumarpaMm W TpadukoB. OnmcaTeNnbHBIE CTATHCTHYCCKUC
MoKaszaTeJId YHCJIOBBIX HAOOPOB: cpeaHee apudbMETHUYECKOe, Meouawd,
HauOoJIbIlIee M HAMMEHBIIIEE 3HAUCHMUSI.

Aaredpa 9 kiacc

KBagparnunas ¢pynknus (18 yacos).

JlexkapTOBBI KOOPAUHATHI Ha THIOCKOCTH. DOpMUpOBaHUE IPEACTABICHUN
0 METAaINpPeIMETHOM MOHATHH «KOOpArHATHI). Croco0bl 3a/1aHMs




GYHKIWNA: aHATUTUYECKU, rpadudeckuil, TaOnuuHbii. ['paduk pyHKIUN.
[TpuMeps! GyHKIIHI, MOTy9aeMbIX B MPOIECCE UCCIETOBAHUS PA3IMUHBIX
peabHBIX MPOIECCOB U PEIICHUS 3a/1a4u. 3HaueHUe (YHKIIUU B TOUKE.
CpoiicTBa (DyHKIHI: 001aCTh ONpe/ICICHNS, MHOYKECTBO 3HAUCHUH, HYIIH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA, YEMHOCHb/HEUEMHOCHb, TIPOMEKYTKU
BO3pacTaHus U yObIBaHMsI, HAMOOJbIIEE U HAUMEHbBIIIEE 3HAUCHUA.
WccnenoBanue GpyHKImu 1o e€ rpaduxy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvisnocmo gpynxyuu. Kycouno 3adanmnsie gpynxyuu.

Ceoticmea u epagpux keaopamuunou yukyuu (napabdona). [locmpoenue
epagura keadpamuunou yHxyuu no moukam. Haxoowcoenue nynet
K68AOPAMUYHOU PYHKYUU, MHOHNCECMBA 3HAUCHU, NPOMENCYMKO8
3HAKONOCMOSHCMBA, NPOMENCYMKO8 MOHOMOHHOCIL.

lIpeobpazosanue epaghuxa hynkyuu 051 nocmpoeHust 2papuros
@yukyuti suoa .

I'pacuxu pynxyui , Y= g/;, :

Keaopammuwiii mpéxunen, pasznodceHue K8aOpamHo20 MpEXUNeHa Ha
MHOMCUMETU.

YpaBHeHUs M HEPABEHCTBA ¢ 0JHOM nepeMeHnHoi (134acoB).

bukBanpartHbie ypaBHEHUs. Y paBHEHUS, CBOAUMBIE K JINHEHHBIM U
KBAJIPaTHBIM.

Memoowi peuienus ypagHeHutl: Memoobvl PAGHOCUTIbHBIX NPeoOPA306aHUL,
Memoo0 3ameHbl NepemMeHHoU, cpagudeckuii memoo. Mcnonvzosanue ceoucme
QDYHKYULL npU peuieHuU YPaBHeHUII.

IIpocmeriwue uppayuoranvbhvle YypasHeHUs 6Uoa , .

Vpasuenus euda.Ypasnenus 6 yenvix uucnax.

YpaBHeHUsI U HEPAaBEHCTBA € IByMs IlepeMeHHbIMU (16 yacoB).

Keaopammnoe nepasercmeo u e2o pewienus. Peuienue K6aOpamHuix HEPAGEHCME.
UCNONb308AHUE CBOTICME U 2PAGhHUKA KBAOPAMUYHOU (DYHKYUU, MEMOO
UHMEPBATIO8. 3aNUCh peuieHUsl KeAOPAamHO20 HEPABEHCMAAL.

Peuwienue yenvix u OpobHO-payUOHAILHBIX HEPABEHCME MEMOOOM UHMEPBATIOS.
CurcTeMbl HEPABEHCTB C OHOM ITEPEMEHHON. PelieHne crcteM HEPaBEHCTB C
OJTHOM TIEPEMEHHOM: TMHENHBIX, KeaopamHbix. VI300pakeHue pelieHns: CUCTEMbI
HEPABEHCTB HA YMCIIOBOM MPAMON. 3aIKCh PEILICHNS CHCTEMBI HEPABEHCTB.
Perienue TekcTOBBIX 33714 aprudmMeTHIeckum criocooom. Vcnonb3oBanue
TaOJIUIL, CXEM, YEPTEIKEH, APYTUX CPEICTB MPEACTABICHUS TAaHHBIX P PELLICHUN
3a7a4m.

AHasM3 BO3MOXKHBIX CUTYaIMiA B3aMMHOI'O PACHIONIOKEHHSI OOBEKTOB MPU UX




JBM>KEHUH, COOTHOIIICHHUS! 00BEMOB BBITIOIHIEMBIX Pa0O0T IMPH COBMECTHOM
padore.

Perienyie 3a/1a4 Ha HAXOXKIIEHHUE YaCTH YKCIIA Y YHCIIA TI0 €ro yacTu. PerieHue
3a/1a4 Ha TIPOLICHTHI U JT0MH. [ [priMeHeHue mpornopImii Tpy peIlieHIH 3a/1aq.
OcHOBHBIE METO/IbI pellIeHNs1 TEKCTOBBIX 32/1a4: apU(PMETUICCKHH,
anreOpanyecKuii, iepedop BapuaHToB. [ lepsutHble npedcmaesierust 0 Opyaux
Memooax peuietust 3a0ay (ceomempudeckue U cpaghuyeckie memoobl).

ApudmMernueckas u reoMmeTrpuueckasi nporpeccuu (14 gacosn).

Yucnoas MIOCJICIOBATECIHLHOCTb. [Tpumepsnr YHUCJIOBBIX
MIOCJIEIOBATENHLHOCTEM. beckoneunrnie IOCJIEIOBATEIHHOCTH.
Apudmernueckass mnporpeccuss U e€ cBoicTBa. ['eomerpuueckas
nporpeccusi. Dopmyna obweco uneHa u cymmvl N Nepevix UIeHO8
apugmemuyeckou u  eceomempuueckou  npoepeccuti. Cxooswasics
2eOMempu1ecKasi NPo2pecCusi.

JJIeMEeHTBhI KOMOMHATOPUKH U TeOpuH BeposiTHOCTH (129acoB).

Pemienue normueckux 3anady. Pewenue nozcuueckux 3aday ¢
nomowwbio epagos, madiuy.
TabmyHoe 1 rpaduyecKoe MpeICTaBIeHUE TaHHBIX, CTOJI0YAThIE U KPYTOBBIS
JiarpaMMBbl, TpavKu, IPUMEHEHHE TUarpaMM U TPadUKOB 7151 OITUCAHUSI
3aBUCHMOCTEH peabHBIX BEJTMUMH, 3BJIcUeHIE HH(DOpMAIHN 13 TaOHII,
marpamm 1 rpadukoB. OrmmcaTesIbHbIE CTAaTUCTUYSCKUE TIOKA3aTeI M YMCIIOBBIX
HaOOpOB: cpesiHee apuMETHIECKOE, Meduand, HanOOJIbIIIee U HAMMEHBITICE
3HauYeHUs1. Mepbl pacCerBaHUs: Pa3Max, OUCNEPCUS U CMAHOAPNIHOE
OMKIIOHEHUe.
CryyaiiHasi '3BMEHUMBOCTb. MI3MEeHUMBOCTE Npu m3Mepenusix. Pewarowue
npasuia. 3aKOHOMEPHOCMU 8 USMEHUUBHIX BETUUUHAX.
CityyaliHbI€ OITBITHI (3KCIIEPUMEHTBHI ), SJIEMEHTAPHBIE CITyYaliHbIE COOBITHS
(ucxompl). BeposiTHOCTH AlieMeHTapHbIX cOObITHIA. COOBITHS B CITyYaifHBIX
AKCTIEPUMEHTAX 1 OJIaroNpHUsITCTBYIOIIHE JIEMEHTapHbBIE COOBITHS. BeposTHOCTH
CITyYaiiHbIX COOBITHI. ONBITHI C PABHOBO3MOKHBIMH AJIEMEHTapHBIMU
coObITrsiMU. Kitaccrueckue BepOsITHOCTHBIE OITBITHI C MCTIONIb30BAHUEM MOHET,
KyOUKOB. [ [pedcmaenenue cobbimuti ¢ NHOMOWbIO Quazspamm Jiepa.
IIpomuesononooicHvle coobimus, ooveouHeHue u nepeceyerue coovimuti. lIpasuno
cnooicerus eeposimuocmeti. Cryuatinwiii 8b100p. Ilpedcmasnernue sxcnepumenma
6 suoe oepesa. Hezasucumvle coobimus. YmHodiceHue eposmmocmeri
He3asucumvlx coobimuti. I lociedoeamenvHule He3a8UCUMbLE UCTLIMAHUSL
[IpencraBneHne 0 He3aBUCUMBIX COOBITHSIX B HKHU3HH.
IIpasuno ymnoorcenus, nepecmarnosku, gpaxkmopuan uucia. Covemanus u 4ucio
couemanuu. Popmyna uucna covemanuu. Tpeyeonvhux Ilackansa. Onvimoi ¢




OONBUUUM YUCTIOM PABHOBOIMONCHBIX DNIEMEHMAPHBIX COObImuUlL. Buiuucnenue
8EPOSIMHOCIEU 8 ONBIMAX C NPUMEHEHUEM KOMOUHAMOPHBIX (hOPMYIL.
HUcnvimanusa bepuy. Ycnex u neyoaua. Beposimnocmu coovimuti 6 cepuu
ucnvimanuu beprynu.

3HaKomMcmeo co CyHauHbIMU GETUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKDEMHbIX
cyuanbix eenuyut. Pacnpedenenue seposmuocmeit. Mamemamuyeckoe
oarcuoanue. Ceoticmea mamemamuyecko2o odxcuoanus. Ilonsamue o 3akomne
oonvuiux yucen. Mzmepernue eeposimuocmett. 1lpumenenue 3axkona o6omouiux
yuceil 8 COYUOIO2UU, CIPAX0BAHULU, 8 30PABOOXPAHEHUL, 0DecnedeHuU
OE30naACHOCIU HACENEHUS 8 YPe38bIYAUHbBIX CUNYAYUIX.
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