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1. IlnaHupyeMble pe3yJbTAThl 0CBOEHHSI YUEOHOI0 IIpeaMeTa

[IpenmeTHbIC pe3yabTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTEIbHOMN
IIPOTrPaMMBL.

BrinyckHHUK HayyuTcs B 7-9 Kitaccax (s UCIOJIb30BaHUS B TOBCEHEBHOM
KHU3HU U 00ecTieueHus] BO3MOKHOCTH YCTIEIIHOTO MPOIOJKEHUST 00pa30BaHUs Ha
0a30BOM ypOBHE).

DNeMEHThI TEOPUU MHOKECTB U MATEMATHYECKOW JIOTUKH

e OrmepupoBaTh Ha 0a30BOM YPOBHE' MHOHSATHAMHU: MHOXECTBO, JIEMEHT
MHO>KECTBA, [I0JJMHO>KECTBO, TPUHAIJICKHOCTD;

® 33]]aBaTh MHOXXECTBA IIEPEUHUCICHUEM UX JJIEMEHTOB;

® HAXOAWTh MepecedyeHue, OOBEAMHEHHE, MOJAMHOXKECTBO B MPOCTEHUIINX
CUTYaLHSIX;

e onepupoBaTth Ha 0a30BOM YpOBHE IMOHSATHSAMH: ONPEICIIEHUE, aKCHOMa,
TEOpEMa, JOKa3aTeIbCTBO;

® [IPUBOAWTH NPHUMEPbl M KOHTPHPHUMEPBI Ui MOATBEPKICHUS CBOUX
BBICKa3bIBAHUM.

B noBceqHEBHOM )KU3HU U IIPU U3YUYEHHUH IPYTUX MPEIMETOB:

® JCIOJIb30BaTh rpauyecKoe MPEeCTAaBICHUE MHOXKECTB ISl OMUCAHUS
pEabHBIX TMPOLIECCOB M SIBJICHMM, MpH pEHIeHUH 3a1ad JApYyrux Yy4deOHbIX
IIPEIMETOB.

Yucna

e OmnepupoBarh Ha 0a30BOM YPOBHE NOHATHUSAMHU: HATypaJlbHOE YHCIIO,
LEJ0€ YHCI0, OOBIKHOBEHHAas JApoOb, JAECSITHYHAs ApoOb, CMElIaHHas Jpo0b,
palMoOHAIBHOE YKCIIO, ApU(PMETUUECKUI KBAIPATHBIN KOPEHb;

® NCIIOJB30BaTh CBOMCTBA YWCEN W MpaBUia JCUCTBUU IIPHU BBINOJHEHUU
BBIYMCJICHMI;

® HCIOJB30BaTh MPU3HAKKU JACIMMOCTH Ha 2, 5, 3, 9, 10 nipy BBINOJIHEHUH
BBIYMCIICHUN U PELLIEHUH HECIIOKHBIX 3a/a4;

® BBINOJHATH OKPYIJIEHUE PALMOHAIBHBIX YHCEI B COOTBETCTBUU C
IIPaBUJIAMH;

® OLECHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS W3 MOJIOKUTEIBHOIO ILIEJNIOrOo
YUCIIa;

® pAaCNO3HABaTh PALMOHAIBHBIE U HPPALMOHAIBHBIC YHCIIA;

® CpaBHUBAThH YHUCIIA.

B noBceqHEBHOM KU3HU U MIPU U3YUYEHHUH IPYTUX MIPEIMETOB:

® OLCHUBATh PE3YIbTAaThl BBIYMCICHUN NPU PEUICHUM NPAKTHUYECKUX
3a/1ay;

®  BBINOJHATH CPABHEHHE YUCEN B PEAJIbHBIX CUTYyAIUsX;
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® COCTaBJISITh YHCJIOBBIE BBIPAKEHUS MPU PELIEHUHN TPAKTUYECKUX 3a]1a4 U
3aJa4 U3 Ipyrux y4yeOHbIX IPEAMETOB.
ToxaecTBeHHbIE IPe0Opa30BaHUSA

e BrINONHATH HECIOXKHBIE NPeoOpa30BaHUS JIsl BBIUUCICHUS 3HAYCHUM
YUCJIOBBIX BBIPAKEHUM, COJAEPKAILIMX CTENEHW C HATypajdbHBIM IOKa3aTelieM,
CTEINEHU C LIEJIBIM OTPULATEIbHBIM 0Ka3aTEIEM;

® BBINOJHATH  HECJIOXKHbIE  NpPeoOpa3OBaHMsI  LEIbIX  BBIPAKEHUU:
PacKpbIBaTh CKOOKH, IPUBOJAUTH MTOJIOOHBIE CIIaraeMbIE;

® CIOJB30BaTh (DOPMYJIBI COKPAILIEHHOTO YMHOKEHHUS (KBaJgpaT CYyMMBlI,
KBaJlpaT Pa3HOCTH, Pa3HOCTb KBaJApaTOB) Ui YIPOIICHUS BBIYUCICHUI 3HAYEHUMN
BBIPAKEHU;

®  BBINOJHATH HECJIOKHBIE npeobpa3oBaHus JIpOOHO-JIMHEWHBIX
BBIPKEHHUI U BBIPAXKEHUI C KBaPATHBIMUA KOPHSMHU.

B noBceHEeBHOM KU3HU U TTPU U3YUYECHUH JPYTUX NMPEAMETOB:

® [IOHMMAaTh CMBICII 3allUCH YUCJIA B CTAHIAPTHOM BHJE;

e omnepupoBaTh Ha 0a30BOM YPOBHE IIOHATHUEM «CTaHAApPTHas 3alUCh
quciay.

YpaBHEHUS U HEPABEHCTBA

e OmnepupoBatb Ha 0a30BOM ypOBHE MOHSTUSMU: PABEHCTBO, YHCIIOBOE
PaBEHCTBO, YpaBHEHUE, KOPEHb YpaBHEHHUSA, PEUICHUE YpaBHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA;

® TIPOBEPATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JMHEHHbIE HEPABEHCTBA W HECIOXKHBIE HEPaBEHCTBA,
CBOJAIIMECS K JTMHCHHBIM;

® pelaTh CUCTEMbI HECIIOKHBIX JIMHEWHBIX YPABHEHU, HEPABEHCTB;

® [pOBEpATh, SBISIETCS JHU JAHHOE YHUCJIO PpEUICHUEM YpaBHEHUS
(HepaBeHCTBA);

e pemarh KBaJpaTHble ypaBHEHUS MO (opmyse KOpHEW KBaJgpaTHOTO
ypaBHEHUS;

® U300paXkaTh PEIICHHs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSAMOM.

B noBceHEeBHOM XU3HU U TTPU U3YUYECHUH JPYTUX MPEAMETOB:

® COCTAaBJSITH W pEIIaTh JIMHEWHBIC YPAaBHEHMsI IPU pELICHUW 3ajad,
BO3HUKAIOIIMX B IPYTUX YU€OHBIX MpPEAMETAX.

DOyHKIUU

e Haxonute 3HaueHue PyHKLINHU MO 3alaHHOMY 3HAYEHHUIO apIryMEHTa;

® HAxXOJUTh 3HAUYCHHE ApPryMEHTa MO 33JaHHOMY 3HAayeHUI0 (YHKUUU B
HECJIOKHBIX CUTYalUsIX;

®  ONpENENATH MOJOXKEHUE TOYKU 10 €€ KOOPAUHATAM, KOOPANHATHI TOUYKH
IO €€ MOJIOKEHUIO Ha KOOPIMHATHOM MJIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTh OMPEIENICHHs, MHOXKECTBO 3HAUEHUM,
HYJIM (QYHKIUHU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKHA BO3PACTAHUS U
yObIBaHMs1, HAMOOJIbIlIEE U HAUMEHbIIIEe 3HAaUeHUs PYHKIUY;

® CTpOUTH Irpapuk TMHEHUHON DYHKIINH;



® MPOBEPATH, SABJIACTCS U JaHHBIN Ipaduk rpaduKkoM 3a1aHHON QYHKIIUU
(JIMHEHOM, KBaJAPaTUYHOM, 0OPATHON MPONOPIIMOHATBHOCTH);

® OMNpeaeNITh NPUOIMKEHHbIE 3HAYEHUsI KOOPJIWHAT TOUYKH IEepeceYeHUs
rpadukoB QyHKINIA;

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMH: MOCIEAOBATEIBHOCTD,
apudmeTryeckas Iporpeccus, reoMeTpuIecKas mporpeccus;

® pelaTh 33Ja4¥ Ha MPOrPECCUU, B KOTOPBIX OTBET MOKET OBITh MOJTYYEH
HEIMOCPEICTBEHHBIM MO/ICUEeTOM 0€3 MpUMEeHEeHUs (HOpMYI.
B noBceqHEBHOW KU3HU U MIPU U3YUYEHUH JIPYTUX MPEIMETOB:

® JCIOJIb30BaTh T'paUKHA peaJbHBIX MPOIECCOB W 3aBUCUMOCTEH ISt
OTIpE/ECNICHUS] UX CBOMCTB (HauOOJbIINE W HAMMEHBIIUE 3HAUCHUS, MPOMEXKYTKU
BO3pAacTaHus U yObIBaHUS, O0OJIACTH MOJIOKUTENIBHBIX U OTPULATEIbHBIX 3HAYEHUIN
U T.IL);

® JCIOJIb30BaTh CBOMCTBA JIMHEWHON (DYHKIMM U ee rpaduK NpU pelieHUU
3a]a4 U3 JIpyrux yuyeOHbIX MPEAMETOB.
CratucTrka ¥ TEOpHUs BEPOSITHOCTEN

e liMers 1npencTraBlIeHHE O  CTATUCTUYECKHX  XAPAKTEPUCTHKaX,
BEPOSITHOCTU CITy4aHOTO COOBITHSI, KOMOMHATOPHBIX 3a/1a4yax;

e pemarh MNpPOCTEIINEe KOMOMHATOPHBIE 3a/ladyd METOAOM HpPSIMOro U
OpraHW30BaHHOIO Mepedopa;

® [PEACTaBIIAThH JAHHBIE B BUJE TAOJIUL, TUarpaMM, rpauKoB;

e yyTaTh MH(GOPMALMIO, NPEACTABICHHYIO B BHJIE TAOJIULbI, AUAarpPaMMBl,
rpaduka;

® ONpENENsITh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTHKU YHCIOBBIX
HabOpOB;

® OILICHMBATh BEPOSITHOCTh COOBITUS B MPOCTEUIINX CIIydasX;

® UMETh MNPEACTABIECHUE O POJM 3aKOHA OOJBIIMX YHCE B MAacCOBBIX
SIBJICHUSIX.
B noBceHeBHOM ®U3HU U TPU U3YUYEHUH JPYTUX MPEAMETOB:

® OILICHMBATh KOJIMYECTBO BO3MOYKHBIX BAPMAHTOB METOJI0M NIepedopa;

® UMETh MPEICTAaBIEHUE O POJM MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI;

® CpaBHUBATh OCHOBHBIE CTATUCTHYECKHUE XAPAKTEPUCTUKH, IIOJTYyYEHHBIE B
Ipoliecce pelieHus NPUKIAIHON 3aJauu, U3yUEHHUs PEaTbHOTO SIBJICHUS;

® OILICHMBATh BEPOATHOCTh PEATBHBIX COOBITHI U SIBICHUN B HECIIOKHBIX
CUTYaLHSIX.
TexcToBbIC 3a1aun

e PemaTh HECIOXKHBIE CIOKETHBIE 3a/Jaud pa3HbBIX THUIIOB Ha BCE
apupMeTHIECKUE ICHCTBUS;

® CTPOUTHb MOJEINb YCJIOBHUA 33Jauyd (B BHJE TaOJIMLbI, CXEMbI, PUCYHKa
WIN YpaBHEHHUS), B KOTOpPOM JaHbl 3HAUYEHHs JIBYX M3 TPEX B3aMMOCBS3aHHBIX
BEJIMYMH, C LIETbIO MIOMCKA PEIICHUS 3a]1a4H;



® OCYHIECTBJIATH CHOCOO TIOMCKA PpEIIEHUsS 3aJadd, B  KOTOPOM
paccykJieHUe CTPOMUTCS OT YCJIOBHS K TpEOOBAHMIO WM OT TpeOOBaHUS K
YCJIOBHIO;

® COCTaBJIATH IUIAH PELICHUS 33/1a4K;

®  BBLICIATH 3TANbI PEIICHUS 3a/1a4H;

® HHTEPIPETUPOBATH  BBIYMCIWTEIBHBIE  pE3yJbTaThl B 3ajJade,
HCCIIEI0BAThH MMOJYYEHHOE PEIICHHE 3a1a4H;

® 3HATh pa3jIMyUe CKOpPOCTel OOBEKTa B CTOSAYEH BOJIE, MPOTUB TCUCHUS U
10 TCYCHUIO PEKHU;

® pelIaTh 33/1a4M HAa HAXOXKJICHUE YAaCTH YKCJIA U YUCJIIA 10 €r0 YacTH;

e pelaTh 33/1a4d pa3HbIX TUMNOB (Ha paOOTy, HA MOKYIKH, HA IBUKEHHUE),
CBSI3bIBAIOIIUX TPU BEJIWYWHBI, BBLACIATh 3TH BEIMYMHBI U OTHOLIEHUS MEXIY
HUMU;

® HAXOJWTh IIPOLUEHT OT YKCJA, YUCIO MO MPOLEHTY OT HEro, HaXOIUTh
MPOLIEHTHOE CHI>KEHUE WJIM MPOLIEHTHOE MOBBIIIEHUE BEJINYNHBI,

® peElIaTh HECIIOKHBIC JIOTUYECKUE 33]]a41 METOJ0M PACCY X ICHHM.

B noBce1HEBHOM KU3HU U NIPU U3YUEHUU IPYTUX MPEIMETOB:

®  BBIJBUraTh I'MIIOTE3bI O BO3MOXKHBIX IPEACIbHBIX 3HAYCHUSIX UCKOMBIX B
3aJlaue BEJIMYMH (Je1aTh MPUKHUJIKY ).
Hcropus MmareMatuku

e OnuceIBaTh OTAEJIBbHBIE BBIIAIOIINECS PE3YJIbTATHI, TOJIYYEHHBIE B XOE
pa3BUTHUSI MATEMATUKU KaK HAYKHU;

® 3HATh NPUMEPHI MATEMATUUYECKUX OTKPBITUM W UX ABTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

® [IOHMMATh POJIb MaTEMAaTUKU B pa3BuTuu Poccuu.

MeToabl MaTEMaTUKHA

e BriOupars moaxoasanuii M3y4eHHBIH METOM IS PEIICHUS H3YYCHHBIX
TUINOB MATEMATUYECKUX 33]1a4;

e IlpuBoautsr  mpuUMEpbl  MATEMATUYECKUX  3aKOHOMEPHOCTEHM B
OKPYXKaroUIEH TEUCTBUTEIBHOCTH U TPOU3BEICHUSAX UCKYCCTBA.



2. ConepxkaHue y4eOHOro npeaMera

Yucna

PammmonanbHbIe unciaa

MHOXeCTBO panuoHadbHbIX uHucel. CpaBHEHUE PAIMOHAIBHBIX YHCEN.
JleiicTBUsl ¢ pallMOHAIBHBIMU uuciamu. [IpencTtaBiieHHME palMOHAJIBHOIO YHCIIa
JEeCATUIHOU JIPOOBIO.

NppanmonanbHbie yncia

[TonsiTie wWppanMoOHAIBLHOrO YHcia. Pacrno3HaBaHWE HPPALMOHATIBHBIX

yucen. Ilpumepsl nokazatenscTB B anreOpe. HMppalmoHanmbHOCTh qncna\/g.
[Ipumenenue B reomeTpur.CpaBHEHUE HPPAUMOHAIBHBIX YHCEN. MHOMXKECTBO
JNEWCTBUTEIbHBIX YHACEIL.

ToxxnecTBeHHbIE TPe0Opa3z0BaHUs

YucnoBbie 1 OyKBEHHBIE BHIPAKCHUS

Bripaxkenne ¢ nepeMeHHOW. 3HaueHWe BblpaxeHusd. l[lomcranoBka
BBIPAKEHUI BMECTO IEPEMEHHBIX.

[enbie BeIpaKeHUS

CreneHb ¢ HaTypaJlbHBIM TOKa3zarejieM U ee cBoiicTBa. lIpeoOpazoBanus
BBIPKEHUI, COIEPKAIINX CTENEHU C HATypaIbHbIM IMOKA3aTEIEM.

OpanoulieH, MHoOrowieH. JIeHCTBUS C OJHOYWICHAMH ¥ MHOIOYJCHaAMU
(ciiokeHue, BbIYMTAHHE, YMHOXEHUE). @OpMylbl COKpPALIEHHOTO YMHOXEHHS:
pPa3HOCTh KBaJApaTOB, KBAJIpaT CyMMbI M pa3HOCTH. Pa3iokeHne MHOrowieHa Ha
MHO>XUTEJIA: BBIHECEHHWE OOLIEro MHOXMTENS 3a CKOOKH, TpyIIIUpPOBKA,
npuMeHeHue (Gopmys COKpalieHHOro yMHOKeHusa. KBagpaTHbId TpexuieH,
Pa3JIOKEHHNE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

JpoOHO-pamoHaIbHbIE BEIPAKECHUS

Crenenp c 1enbIM  TOKazaTeneMm. [IpeoOpasoBanHue ApOOHO-TMHEHHBIX

BBIPAKECHU: CJIO’KEHHE, YMHOXEHUE, JIEJICHUE. Anrebpanyeckas
npoOw. JlomycTUMbIE  3HAYE€HHUs]  TMEPEMEHHBIX B JIPOOHO-paIlMOHAIBHBIX
BBIPAKCHUSX. CokpareHnue anreOpanyecKux JpOOEii. [IpuBenenue

anreOpanyeckux Jpobeit k olieMy 3HameHatento. [[elicTBus ¢ anreOpanyecKkumu
JIpOOSIMU: CIIOKEHHE, BHIYMTAHUE, YMHOKEHHE, JIEJIEHUE, BO3BEJICHNE B CTEIIEHb.

[IpeoOpazoBanue BIpaXXEHUH, COIEPIKAIINUX 3HAK MOTYJIS.

KBagpaTHbie kopHU

Apudmernuecknili KBaapaTHbI KopeHb. I[IpeoOpa3oBaHue BBIpaKEHHIA,
CoJIepKalllUX KBaJApaTHbIE KOPHU: YMHOXKEHUE, JEJICHUE, BBIHECEHUE MHOXKUTEIS
U3-TI0J] 3HAaKa KOPHSI, BHECEHHE MHOXUTEIS 10J] 3HAK KOPHS.

YpaBHEHUS 1 HEPABEHCTBA

PaBenctBa

UucnoBoe paBeHCTBO. (CBOMCTBAa YHCIOBBIX PAaBEHCTB. PaBEHCTBO C
MIEPEMEHHOM.

YpaBHeHus

IlonsTne ypaBHeHMss W  KOpHA  ypaBHeHus. lIpeacraBienue o
paBHOCWJIBHOCTH ypaBHeHUW. OO0nactb onpezaeneHus ypaBHeHUs (00JacThb
JIOMTYCTUMBIX 3HaYE€HUM MEPEMEHHOM ).



JInHelHOe ypaBHEHHE U €T0 KOPHU

Pemienne nuHenHbIX ypaBHEHWH. JIMHEMHOE ypaBHEHHME C MapaMETPOM.
KosimyecTBO KOpHEHN JTHMHEHHOro ypaBHEHHUs. PenieHue JTUHEHHBIX YpaBHEHUM C
MapaMeTpPOM.

KBanpaTHOE ypaBHEHUE U €70 KOPHU

KBampaTHeie ~ ypaBHEHWUS. Henomnueie KBaJpaTHBIC YpaBHEHHS.
JAMCKpUMUHAHT KBaJapaTHOro ypaBHeHHs. @DopMyna KOpHEH KBaJApaTHOTO
ypaBHenus. Teopema Buera. Teopema, oOparHasi Teopeme Bueta. Pemenue
KBaJIPaTHBIX YPaBHEHUHN:HUCIIONB30BaHUE (OPMYIBI IS HAXOXKICHUS KOPHEH,
rpaduueckuii METOJ pelIeHUs, pa3joKeHHE HAa MHOXHUTEIH, MOJ00p KOpHEH ¢
MCIIOJB30BaHuEM TeopeMbl Buera. KonnuecTBO KOpHEN KBaJApaTHOTO YPAaBHEHHUS B
3aBUCUMOCTH OT €r0 JUCKPHUMHUHAHTA. bHUKBaJgpaTHbIC YpaBHCHUS. Y PaBHEHUS,
CBOJIUMBIE K JINHENHBIM U KBaJApaTHbIM. KBagpaTHbIe ypaBHEHUS C TAPAMETPOM.

HpoOHO-panmoHaIbHbIE YPaBHEHUS

Pemenne mpocrtedmux ApoOHO-TUHEHHBIX ypaBHEHMi. Pernenue npoOHO-
paLMOHAJIBHBIX YPAaBHEHUM.

Meronapl pelieHus ypaBHEHUN: METOJbl PaBHOCHIIBHBIX MPeoOpa3OBaHUIA,
METOJl 3aMEHbl IEpPEeMEHHOM, rpaduueckuii meroa. lcronb3oBaHHE CBOWCTB
GyHKUUN IPU pEIIEHUN YPaBHEHU.

[Tpocreiimue UppalMOHAIbHBIE YpaBHEHHS BHJIA f(x)=a,
JF (x) =g (x)

VYpaBHeHus BUAa X =d .YpaBHEHHUS B HENbIX YHCIAX.

CucreMbl ypaBHEHUN

YpaBHeHHE C JByMs MNEpEeMEHHbIMU. JIMHENWHOE ypaBHEHHME C JABYyMS
nepemeHHbIMU. [IpsMast kak rpaguyeckas UHTEPIpPETALMs JIMHEWHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMHU.

ITonaTHe cucrteMsl ypaBHEHUN. Pemienne cucteMsl ypaBHEHHI.

Metonpl pelieHusl CUCTEM JIMHEWHBIX YPaBHEHUU C JBYMS NEPEMEHHBIMMU:
rpauyecKuil METO, METO/I CI0KEHHSI, METOJI ITOJICTAHOBKHU.

CucTteMbl TMHEHHBIX YPAaBHEHUN C TApaMETPOM.

Hepasencta

UucnoBeie HepaBeHcTBa. (CBOICTBa YHCIOBBIX HepaBeHCTB. IIpoBepka
CIIPaBEJIMBOCTA HEPABEHCTB MPH 3aJaHHBIX 3HAYEHUAX [IEPEMECHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. O0acTh
ompeesieHns] HepaBeHCTBa (00JaCTh JOMYCTUMBIX 3HAYEHUN TEPEMEHHOI ).

Pemenne nMHENHBIX HEPABEHCTB.

KBagpaTHoe HeEpaBeHCTBO M €ro peueHus. PemeHue KBagpaTHBIX
HEPaBEHCTB: UCIMOJIb30BaHUE CBOMCTB U Ipaduka KBaApaTUYHOU (PYHKIMU, METOJ
MHTEPBAJIOB. 3allUCh PELICHHS KBaJPATHOTO HEPABEHCTBA.

Pemenne 1enblix U ApOOHO-pAalMOHAIBHBIX ~ HEPABEHCTB  METOIOM
UHTEPBAJIOB.

CucTeMbl HEPaBEHCTB




CucteMbl HEpaBEHCTB C OAHOW NMEPEMEHHOM. Perienre cucteM HEPABEHCTB €
OJIHOW TEPEeMEHHOMN: JTMHEWHBIX, KBaJpaTHbIX. 300paxeHre peleHus CUCTEMbI
HEPABEHCTB HA YUCIIOBOM NMPSAMOM. 3alIUCh PEUIEHUS CUCTEMbI HEPABEHCTB.

OyHKINU

[Tonstue GhyHKIIN

JlekapTOBBI KOOPJIMHATHI Ha IUIOCKOCTH. POPMHUpPOBAHUE MPEICTABICHUN O
METaIlpe/IMETHOM TMOHSATUU  «KOOpAMHATB». CrnocoObl 3anaHus  (QyHKIMI:
aHaMTUYeCKUi, rpaduueckuid, Tabmuunbiii. [padux ¢ynkumu. [Ipumeps
GYyHKIMI, TMOMy4aeMbIX B TIPOIECCE HCCIENAOBAHUS PA3NIUYHBIX PEaTbHBIX
MIPOIIECCOB M PELICHUs 3ajay. 3HaueHne (PyHKIHH B Touke. CBoiCTBa (QyHKIUIL:
o0nacTb  OMpEJENeHUs, MHOXXECTBO  3HAUYEHUH,  HYJIH,  I[POMEKYTKH
3HAKOIOCTOSIHCTBA,  YETHOCTH/HEYETHOCTh,  MPOMEXKYTKH  BO3pAacCTaHHsl U
yObIBaHMS, HAMOOJBITICE U HAMMEHbITIee 3HaueHus. VccenoBanue QpyHKIUU 1Mo ee
rpaduky.

[IpencraBiaenure 06 acCUMOTOTaX.

HenpepsiBHocTh pynkiuu. Kycouno 3aganabie GyHKIIMH.

Jluneitnas GyHKIMS

CaoiictBa u rpaduk JUHEHHONU QyHKIMHU. YTI0BOU KOIPPUIUEHT TPSIMOA.
Pacnionoxenue rpaduka JTUHEHMHOW (PYHKIIMHM B 3aBUCUMOCTH OT €€ YTJIOBOTO
koddduimenTa u cBobogHoro uieHa. Haxoxaenwe kod(pPuIueHToB JTUHEHHON
(GYyHKIMMA 1O 33JaHHBIM YCJIOBHSM: MPOXOKJIEHUE MPSMOM uepe3 JBE€ TOUKH C
3aJJTaHHBIMU KOOPJIMHATAMH, MPOXOXKACHUE NPSIMOM Yepe3 JaHHYI0 TOYKY U
MapajuIeIbHOW TAaHHOW MPSMOM.

KBanpatuunas QyHkius

CgoiictBa u rpaduk KkBagpaTuyHOi (yHkiuu (mapadona). IloctpoeHue
rpaduka KBaJpaTuuyHOM (PyHKIMU 10 ToukaMm. HaxoxxneHue Hysnel KBaJapaTUuHON
GyHKIIMHA, MHOYKECTBA 3HAYCHHH, TPOMEKYTKOB 3HAKOMIOCTOSIHCTBA, TIPOMEKYTKOB
MOHOTOHHOCTH.

OO6parHast mponopPIUOHATBHOCTD

. k
CBoiicTBa pyHKIUU y = K y=_ ['unepOoua.
X

I'padpuxu Pynxuit. [IpeobpazoBanue rpaduka QyHKIUU y= f(x) I

IOCTPOEHHMS TpaQUKOB QYHKLUUHA BUIA y = f (kx+b)+c -
xib’ yZ\/;’y=3/;’ y:|x|-

ITocnenoBaTenbHOCTH U IPOTPECCUUN

Yucnosas ITOCJIEA0BATEIBHOCTb. [Tpumepsnl YUCIIOBBIX
nocyenoBaTeabHOCTeH. beckoHeuHble MOCe0BaTebHOCTH. ApudmeTrueckas
nporpeccusi U ee cBoiicTBa. ['eomerpuueckas mnporpeccus. dopmyna 0OIIETro
YyjleHa M CYMMbl N TMEpPBBIX YICHOB apU(PMETUYECKOH U TIeOMETPUYECKOU
nporpeccuil. CXoasmasics reoMeTpuIecKasi Iporpeccus.

Pemenne TeKCTOBBIX 3a/1a4

3amauu Ha Bce apupMETHIECKUE JEHCTBUS

I'paduku byakumii y=q+



Pemenne TexcToBBIX 3amad apudmernyeckum crocobom. Hcmonp3oBanue
Ta0JIMII, CXEM, YEPTEXKEH, IPYruX CPeACTB MPE/ICTABICHUS JAHHBIX MPU PELUICHUU
3a/1a4u.

3aauun Ha ABW>KEHHE, paOOTy U MOKYIIKU

AHanu3 BO3MOXKHBIX CUTYallMi B3aMMHOTO PACIIONI0KEHUS 0OBEKTOB MIPHU UX
JBU>KEHUHU, COOTHOIICHHS] 00BEMOB BBIMIOJIHAEMBIX pa0OT MPU COBMECTHOM padoTe.

3ajadu Ha YaCTH, JTOJIU, IPOLIEHTHI

Pemienne 3amady Ha HaxOXKAEHME 4YaCTH 4YMCIIA M YHCIA IO €ro YacTH.
Pemenue 3amau Ha npoueHThl U 10au. lIpuMeHeHne mpomnopuuil Ipu peleHun
3a1ad.

Jlornueckue 3anaun

Pemienne normueckux 3amay. PemreHue JIOrMYeCcKMX 3aad C IOMOIIBIO
rpadoB, TaOIHII.

OcCHOBHBIE METOJIbI  pPEIIEHUS TEKCTOBBIX 3aJay: apuMEeTHUECKHil,
anrebpandeckuii, mnepedop BapuaHTOB. llepBUuHBIE mNpeACTaBIEHUS O APYTUX
MeTOoJIaX pelIeHus 3aa4 (reoMeTpUYECKue U rpaguueckrue METOIbl).

Craructuka ¥ TeOpHUsl BEPOSITHOCTEN

Crartuctuka

TaGnuuHoe u rpaduueckoe MNpeACTaBIECHUE JaHHBIX, CTOJNOYaThle W
KpYroBbl€ JaHMarpaMMbl, TpaduK, NpPUMEHEHUE JuarpaMM U TpaduKoB [Js
ONMMCAHMS 3aBUCHUMOCTEH pEAbHBIX BEJIWYWH, W3BJICYEHUE HHPOPMALMHA U3
Tabnui, auarpamMMm U rpadukoB. OnucaTenbHble CTATUCTHYECKUE IOKa3aTeln
YUCJIOBBIX HA0OpOB: cpeaHee apudmerndeckoe, MeAuaHa, HauOoJbLIee U
HavMeEHbLIee 3HaueHus. Mepel paccenBaHus: pa3Max, QUCIEPCUS U CTaHIApTHOE
OTKJIOHEHUE.

CnydailHasg W3MEHYMBOCTb. 3MEHUYMBOCTh Npu H3MepeHusax. Pemraroniue
npaBuia. 3aKOHOMEPHOCTH B U3MEHYMBBIX BEJTUYMHAX.

Cnyqaitabie COOBITHS

CrnyyaiiHble ONBITHI (SKCIIEPUMEHTHI), FJIEMEHTApHbIE CIIydailHble COOBITHS
(ucxonpr). BeposTHOCTH d31eMeHTapHBIX COObITHH. COOBITHS B CIOyYalHBIX
HKCIEPUMEHTaxX U OJaronpUsTCTBYIOUINE AJIEMEHTapHble coObITUS. BepositHOoCcTH
CllydallHbIX cOOBITHI. ONbBITH C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Knaccuueckne BEpOSTHOCTHBIE OIBITHI C HCIOJB30BAHUEM MOHET, KYOHKOB.
[IpencraBnenre cOOBITHII C MOMOIIBIO AuarpamMm Oiiepa. IIpoTuBomnonoxHbie
coObITHS, OOBEAMHEHHWE U TmepecedeHue coObiTui. [IpaBwio  cloxxeHus
BeposiTHocTel. CiyvaitHbiid BbIOOp. [IpeacTaBieHue sKcriepuMeHTa B BUJIE JIEpEBa.
He3aBucumbie coObITHSI. YMHOXKEHUE BEpPOSITHOCTEM HE3aBHCHUMBIX COOBITHH.
[locnenoBaTenpHble HE3aBUCHMBIE UCIbITaHus. [IpencraBieHne O HE3aBHCUMBIX
COOBITUSIX B )KM3HU.

DneMeHThl KOMOMHATOPUKH

[IpaBmiio yMmHOXEHHsI, TMEepecTaHOBKH, ¢akropuan uucia. CoueraHus u
yucio coueranuid. Popmyna yucna couetanuil. TpeyronsHuk [lackais. OnbITel ¢
OOJBIIMM YHCIOM PAaBHOBO3MOXKHBIX D3JIEMEHTApHBIX COOBITUH. Bbruncinenue
BEPOATHOCTEH B OMBITaX C MPUMEHEHHEM KOMOMHATOpHBIX (hopmyin. McnbiTanus



bepuymnmu. Ycnex u Heymada. BeposTHOCTH COOBITHIA B CEpUM HWCIIBITAHUI
bepnysu.

City4aiiHble BETMYUHBI

3HAaKOMCTBO CO CIy4allHbIMH BEJIMYMHAMH Ha IPUMEpPax KOHEUHBIX
JCKPETHBIX CIIy4YalHbBIX BEJINYUH. Pacnpenenenne BEPOSTHOCTEM.
Marematnueckoe oxuganue. CBoMCTBa MaTeMaTHUeCKOTo oxkuaanus. [lonarue o
3akoHe Oonpmmx uucen. M3mepenue BeposTtHocTed. I[IpumeHeHue 3akoHa
OOJBIIMX YUCEN B COLMOJIOTUH, CTPAXOBAaHUH, B 3JPABOOXPAHEHHUH, 00ECIIEUEHUH
0€30MacCHOCTH HACEJICHUS B UPE3BbIUANHBIX CUTYaIIHSIX.

Uctopust mateMatuku

Bo3HuKHOBEHHE MaTeMaTUKH KaK HayKd, 3Tambl ee pa3BUTHS. OCHOBHBIC
pas3zaensl MaTeMaTUKU. Briiaromumecs MaTeMaTUKU U UX BKJIAJ] B Pa3BUTHE HAYKHU.

beckoHEeYHOCTh MHOKECTBA MPOCTBIX 4HCeN. YWcCaa W JJIMHBI OTPE3KOB.
Paunonansueie uucna. I[lorpebHOoCcTh B wuppanuoHaidbHbIX uyucnax. [lkona
[Tudaropa

3apoxaenue anreOpel B Heapax apudmetuku. An-Xopesmu. Poxaenue
OykBeHHo cumBoyMKU. [1.depma, ®. Buer, P. Jlekapt. Mctopus Bompoca o
HaXOXJeHUU (PopMysl KOpHEHW anreOpandeckux ypaBHEHHM cTeneHed, OOJIbIINX
yetbipex. H. Tapranesa, . Kapnano, H.X. AGens, 3.I'anya.

[TosiBnenune MeTO/1a KOOPAMHAT, ITO3BOJISIFOLETO [IEPEBOAUTD
reoOMeTpUYECKHe OOBEKTHI Ha sA3bIK anreopsl. [losBnenue rpagukoB QpyHkuuii. P.
Hexkapr, I1. ®epma. [Ipumepsl pa3IndHbIX CUCTEM KOOPAUHAT.

3agaya Jleonapno Iluzanckoro (®PuboHay4M) O KpOJIMKAX, YHCIA
®ubonauuu. 3agadya O MIaXMaTHOW Jocke. CXOAUMOCTb TE€OMETPUUECKOM
IIPOTPECCHH.

HcToku Teopun BEpOSATHOCTEN: CTPAXOBOE J€J0, a3apTHbIE Urpshl. I1. depma,
b.ITackainsb, . bepuymiu, A.H.Konmoropos.

Ot 3emuienenust k reomerpun. [ludarop u ero mkomna. danec, Apxumen.
[1naTon u Apucrorens. [locTpoeHne npaBUIIbHBIX MHOTOYTOJIBHUKOB. TpHUcCeKIus
yrina. KBamgpatypa kpyra. YnBoenue ky6a. Mctopus uncna m. 3070TOE€ CeueHUe.
«Hauvama» EBkmuna. JI Diinep, H.M.JIo6aueBckuii. UcTopus msToro mocryJara.

I'eomerpus u nckyccTBo. ['eoMeTpuYECKHE 3aKOHOMEPHOCTH OKPYKAFOIIETO
MuUpa.

ActpoHoMus U reoMmerpus. Uto U Kak y3Hanu AHakcarop, OpartocheH u
Apucrapx o pazmepax Jlynsl, 3emnu u Connua. Paccrosiaust ot 3emuu 10 JIyHbI 1
Counnna. M3mepenne paccrosaaus ot 3emin 10 Mapca.

Ponp  poccuiickux y4deHbIX B pa3sBATHM Maremaruku: JL.Ounep.
H.N.JTo6auesckuii, [1.JI.UeOnimieB, C. Koanesckas, A.H.Konmoropos.

Maremaruka B passutun Poccuu: Ilerp I, mkona MaremaTHdecKux u
HAaBUTAIlKMX HayK, pa3Butue poccuiickoro ¢mora, A.H.KpsuioB. Kocmuueckas
nporpamma 1 M.B.Kenpii.



3. TemaTn4yeckoe MIAHNPOBAHUE.

7 xJmacc
No /it TemaTuueckuit pa3aen KonuyectBo yacon
1. [loBTOpEHUME 3
2. JpoOu ¥ NpOLEHTHI 10
3. [Ipsimas u oOpaTHask MPONOPIIUOHATIBHOCTh 8
4. Brenenue B anreopy 8
5. YpaBHeHus 14
6. Koopnunate! u rpaduku 8
7. CBoiICTBa CTENEHU C HATYPAJIbHBIM OKA3aTEIEM 9
8. MHorouneHsl 16
0. PaznoxeHne MHOrowieHa Ha MHOKUTEIIN 18
10. YacToTa ¥ BEpOSITHOCTh 4
1. [ToBTOpEeHUE 4
Hroro 102




& KJacc

Ne n/m Tematnueckuid paszuen KosmuectBo vacos
1. [loBTOpEHNE 3
2. Anrebpandeckue 1poou 23
3. KBagpaTHbeie KOpHU 17
4. KBagpaTHbie ypaBHEHUS 21
5. CucrteMbl ypaBHEHUN 18
6. OyHKIUU 12
7. BeposTHOCTh U CTaTUCTHKA 5
8. [ToBTOpEHUE 3
Htoro 102
9 kiace
Neo n/mt Temarnueckuid pazuen KommnuectBo vacos
1. [ToBTOpEHUE 5
2. HepaBencta 17
3. KBagpatuunas GyHkmus 19
4. YpaBHEHUS U CUCTEMBI YPAaBHEHUN 28




ApupMeTnuecKas 1 reOMETPHYECKask IIPOrPECCHs 17
CTaTuCcTHKa U BEPOSTHOCTh 6
[ToBTOpEHME 7
Hroro 99




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudpukat 603332450510203670830559428146817986133868575839
Bnageney YaonHuesa HaTanbA bopucosHa

OeicTeuTened C05.03.2021 no 05.03.2022



http://www.tcpdf.org

		2021-09-10T01:17:05+0500




