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Pabouas mporpaMma KOHKPETU3UPYET COJIepKaHUe MIPEIMETHBIX TeM 00pa30BaTeIbHOIO

CTaHJapTa U JaeT pacnpeseraeHne yaeOHbIX 4acoB 0 pa3jienaM Kypca.

st oGecnieyeHust peasinzauu TpeboBaHui PeaeparbHOTO TOCYIapCTBEHHOTO

00pa30BaTeNbHOTO CTaHJapTa OCHOBHOT'O 00I1Iero 00pa3oBaHus U OBJIaI€HUs IPOrpaMMOit

yuebOHOro Kypca «BepoaTHOCTb U CTaTUCTHKA», B paMKaX yueOHOTro Kypca «Anredpay
yBeJIMYeH 00bEM yueOHOro BpeMeHH Ha 1 Jac, mo3ToMy Ha U3ydeHHUe Kypca «Anredpa»
oTBOJUTCS 4 Yaca B Hefieno, 136 4acoB 3a yueOHBIii TO/I.

Bcero 3a 1Ba rosia Ha n3ydeHue Kypca OTBOAMTCA272 yaca.

[Tporpamma ucnonb3yeTcs 6e3 U3MEHEHUH €€ coepKaHuUs.

YpoBeHb 00yueHus — 0a30BbIii.

IIporpamma peanusyer cjeayolue OCHOBHbIE 1eJIH:

® OBJIA/ICHHE CUCTEMOI MaTeMaTUYeCKUX 3HAaHUH U YMEHH, HEOOXOTUMBIX 15
NPUMEHEHUS B IPAKTUYECKOM NeATETbHOCTH, U3yUEHHs] CMEXKHBIX JUCIUILINH,
NIPOJIOIDKEHHS 00pa30BaHUS;

® HHTeNIEKTYaJIbHOE pa3BUTHE, POPMHUPOBAHUE KAUECTB JIMUHOCTH, HEOOXOAMMBIX
YeJIOBEKY /IS MOJIHOLIEHHOM ’KM3HU B COBPEMEHHOM 0O01IIeCTBE: ICHOCTh U TOYHOCTb
MBICJIH, KpPUTUYHOCTH MBILUICHUS, UHTYHUIIMSL, TOTHYECKOE MBIIIIJIEHHE, 2JIeMEHTHI
ITOPUTMUYECKOH KYJIbTYphl, IPOCTPAHCTBEHHBIX MPEICTABICHHUH, CIIOCOOHOCTH K
IIPEOIOJIEHUIO TPYAHOCTEM;

e (opMupoBaHue npeacTaBJeHMIl 00 HISSIX U METOJaX MAaTEMAaTHKHU KaK
YHHUBEPCAIBLHOTO S3bIKa HAYKH U TEXHUKH, CPEJICTBA MOJICTTUPOBAHUS SIBICHUH 1
IIPOLIECCOB;

® BOCIHMTAHHUE KYJIbTYPbI INYHOCTH, OTHOLICHUS K MAaTEMaTHKE KaK K YacTH
o0111e4enIoBeYeCcKon KyabTyphl, TOHUMaHUE 3HAYMMOCTH MaTEeMAaTUKHU JJIs1 HAyYHO-
TEXHUYECKOTO Mporpecca;

e pa3BUTHE BBHIUUCIUTEIBHBIX U (HOPMaANbHO-ONEPATUBHBIX alre0pandeckux yMeHUH 10
YPOBHSI, TO3BOJISIOIEr0 YBEPEHHO UCIOIB30BATh UX MPHU PELICHUH 33/1a4 MaTeMAaTUKU U
CMEXHBIX MPeIMETOB ((PHU3MKa, XUMHS, OCHOBBI HH(POPMATHKHU U BEIYUCITUTETLHON
TEXHUKH), yCBOSHHE anmapaTa ypaBHEHHI U HEPAaBEHCTB KaKk OCHOBHOTO CPEJICTBA
MaTeMaTHIECKOTO MOJISITUPOBAHUS TIPUKIATHBIX 33]1a4, OCYIIECTBICHHE
(GYHKIIMOHATIHFHOM IMOATOTOBKH ITKOJIEHUKOB.

IIporpamma crnoco0CTBYeT pelieHHI0 CIeTyIOIIUX 32124 U3YICHUSI MATEMATHKH CTYTIEHU
OCHOBHOT'O 00pa30BaHMSL:

e npuoOpeTeHne MaTeMaTUYeCKUX 3HAaHUN U yMEHUIL:

e OBJajeHHe 0000IIEHHBIMU CIOCOOAMU MBICITUTENIBHOM, TBOPUECKOH 1€ATEIbHOCTH:

® OCBOCHHME KOMIETEHIMI yueOHO-1103HaBaTeIbHON, KOMMYHUKAaTUBHOMN, pe(IIeKCUBHOM,
JUYHOCTHOT'O CAMOPA3BUTHS, LIEHHOCTHO-OPUEHTAILIMOHHOMN U PO eCcCHOHABbHO-
TPYIOBOTO BbIOOpA.

IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
[lporpamma  obecreunBaeT  JOCTMDKEHHE  CIEAYIOUIMX  pe3yabTaToB  OCBOEHUS

06pa30BaTean0171 nporpamMmbl OCHOBHOTI'O 06mero 06pa30BaH1/1;1:
JAUUYHOCHIHbIE -

1).chopmMupoBaHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH
o0yyaromuxcsi K caMOpa3BUTHIO U caMOOOpPa30BaHMIO Ha OCHOBE MOTHUBAIIMM K OOYUYEHUIO U
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MO3HAHUIO, BBIOOPY JanbHEeHIero oopa3oBanus Ha 0a3e OpUEHTUPOBKH B MUpE TpodeccHil u
npo(ecCHOHANBHBIX — MPEANOYTeHH, OCO3HAHHOMY  IOCTPOEHHUIO  HHJIWBHUIYaTbHOU
00pa30BaTebHON TPACKTOPUH C YIETOM YCTOWUMBEIX MTO3HABATEIBHBIX HHTEPECOB;
2).chopMUPOBAaHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOMIECTBCHHON MIPAKTHKHY;

3).chopMUPOBAHHOCTh KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE
CO CBEpCTHUKAMH, CTApIIMMU U MIAAIIMMHU, B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIeI0BATENFCKON, TBOPUECKON U IPYTUX BUJAX NEATEIBHOCTH,

4).yMeHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOW M NMUCHBMEHHOW peuH,
MOHMMATh CMBICJ TIOCTAaBJICHHOW 3a/layd, BBICTpanBaTh apryMEHTALUI0, TPUBOIHTH
MPUMEPBI U KOHTPIIPUMEPHI;

5).mpe/cTaBlIeHHE O MaTEMaTHYECKOM Hayke Kak cdepe ueroBedecKOi AesTeNbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH JJIs Pa3BUTHS [TUBUIIH3AIINH;

6).KpUTHYHOCTh  MBINIICHUS, YMEHHE  pPACIIO3HABAaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBAaHUS, OTJIMYATh TUTIOTE3Y OT (paKTa;

7).KpeaTUBHOCTh MBIIIJICHUS,, WHUIMATHBA, HAXOMYUBOCTh, AKTHUBHOCTb MPHU PEIICHUU
anredpanvecKkux 3aaad;

8).yMeHHe KOHTPOIMPOBATH MPOLIECC M PE3YNbTaT Y4eOHONH MAaTeMaTUYECKON IeATENbHOCTH;
9).ciocOOHOCTh K SMOIIMOHATHHOMY BOCHPHITHIO MAaTeMaTHYECKHMX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUM;

Memanpeomemmuuyle -

1).yMeHHE CaMOCTOSITeTFHO IUTAHUPOBATh AJIBTCPHATHBHBIC ITYyTH JOCTIDKEHUS IIEJICH,

OCO3HaHHO BbIOMpaTh HambOonee dS(P(EKTUBHBIE CIMOCOOBI pelieHus Y4eOHBIX U
MI03HABATEJIbHBIX 3a/1a4;

2).yMeHHE OCYLIECTBIIATH KOHTPOJIb IO pPEe3ylbTaTy M MO CHoco0y AEHCTBUS Ha YpOBHE
IPOM3BOJILHOIO BHUMAHUS M BHOCUTh HEOOXO0/IUMbIE KOPPEKTHBBI,

3).yMeHHe aJleKBaTHO OLIEHMBATh MPAaBMUJIBHOCTh MJIM OIIMOOYHOCTH BBIMOJIHEHHS y4eOHOM
3a1auu, €€ 00BEKTHBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHus;
4).0cO3HAHHOE BJAJICHUE JIOTHYECKUMHU JEHCTBUSMHU OTPEICICHUS TOHATHHA, 0000IIeHN ],
YCTaHOBJICHHSI aHAIOTUH, KITACCU(PHUKAIIMHA HA OCHOBE CaMOCTOSTEIIEHOTO BEIOOpa OCHOBAHHUN
Y KPUTEPUEB, YCTAHOBIICHUS POJIOBHIOBBIX CBSI3EH;

5).yMeHMe YyCTaHaBIMBAaTh IMPUYUHHO-CIEACTBEHHBIE CBA3M; CTPOMTH  JIOTUYECKOE
paccykJeHue, yMO3aK/ItoueHne (MHIYKTUBHOE, AeJyKTHUBHOE U 10 aHAJIOTHH) U BBIBOJIBI;
6).yMeHHEe CO03/1aBaTh, IPUMEHATh U MPEoOpPa30BbIBATH 3HAKOBO- CUMBOJIMUYECKUE CPE/ICTBA,
MOJIENI M CXEMBI JUIs pelieHNs y4eOHbIX U M03HaBaTEIbHbIX 3a/ay;

7).yMeHHE OpraHHM30BHIBATH Y4E€OHOE COTPYAHHYECTBO W COBMECTHYIO JESTEIBHOCTH C
yYUTeNeM ¥ CBEPCTHHKAMHU: ONPEACTATh IEJH, pacrpeneieHne QYHKIMA W posel
YYaCTHUKOB, B3aUMOJCHCTBHE W OOIIME CHOCOOBI pabOoThl; YMEHHE paboTaTh B TPYIIIE:
HAXOJUTh O0IIee peuieHne W pa3penarb KOH(MIMKTH Ha OCHOBE COTJIACOBAHUS TO3HIUN U
yu€Ta WHTEPECOB; CIIymaTh MapTHEPA; (HOPMYITHPOBATh, ApIYMEHTHPOBAaTh W OTCTaMBAThH
CBOE MHEHHE;

8).cpopMupoBaHHOCTL yueOHOW W OOIIENOIh30BATENLCKON KOMIETEHTHOCTH B O0JIaCTH
UCIIOJIb30BaHUS UH(POPMALIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOT Uil (UKT-
KOMIIETEHTHOCTH);



9).nepBoHavanbHbBIE MpPEJICTaBICHUs 00 HIESIX M O MEeToJaX MaTeMaTHKH Kak o0
YHUBEPCAJIbHOM SI3bIKE HAYKU M TEXHUKH, O CPEJCTBE MOJEIUPOBAHMS SIBJIIEHUHN U NPOLIECCOB;
10). ymeHue BUJETh MaTEMAaTUYECKYIO 33]]auy B KOHTEKCTE MTPOOJIEMHON CUTYyalluu B IPYrHX
JTUCIUILINHAX, B OKPYKaIOIIEeH KU3HU;

11).ymMmeHue HaxXoAWTh B pa3IUYHBIX MCTOYHHMKAX HH(MOPMAIMIO, HEOOXOIUMYIO IS
pelieHns MaTeMaTHYeCKUX MpoOJieM, U MPeICTaBiIsaTh €€ B MOHIATHON (Qopme; NMpUHUMATh
pelleHNe B YCIOBUAX HEMOIHON U N30BITOYHOMN, TOUHOW U BEPOSATHOCTHOW MH(OPMALINY;
12).yMeHue MOHUMATh U UCMOJIb30BaTh MaTeMaTHUECKUE CPEICTBA HAIJISIHOCTH (PUCYHKH,
YepTeKU, CXeMbI U Jp.) Ui WUTIOCTPALUK, MHTEPIIPETALlUH, apTyMEHTAlNY;

13).ymMeHue BbABMraTh THMIOTE3bl NpPU PpEHIEHMH YYeOHBIX 3aJad M I[OHMMAaTh
HE00XO0IMMOCTh MX MPOBEPKU;

14).ymeHue NpUMEHSATh HHIYKTUBHBIE U JEIyKTUBHBIE CIIOCOOBI PACCY)KJIEHUH, BHUJIETH
pa3IuyYHbIE CTPaTETUH PELIeHMs 3a/1a4;

15).noHuMaHne CyIIHOCTH aIrOPUTMUYECKUX MpPEANUCAaHUN M yMEHHE JeiCTBOBAaTh B
COOTBETCTBHUHU C NPEAIOKEHHBIM aJITOPUTMOM;

16).yMeHHEe CaMOCTOSITENIbHO CTaBUTh LEJIM, BBIOMPAaTh U CO3[aBaTh aJIrOPUTMBI IS
peleHus y4eOHbIX MaTeMaTHUECKUX MpooieMm;

17).yMeHue nIaHupoBaTh U OCYIIECTBIIATH JESATEIbHOCTh, HAIIPABICHHYIO Ha PELIeHUe 3a1a4
HCCJIEI0BATEIBCKOTO XapaKTepa;

npeomemmubie -

1).ymenue paboTaTh € MaTeMaTH4YECKHMM TEKCTOM (CTPYKTYpPUpPOBAaHUE, H3BJICUYECHUE
HeoOxoauMol MH(pOpMallMK), TOYHO U TPaMOTHO BBIpaXXaTb CBOM MBICIM B YCTHOH H
NUCbMEHHOW pe4M, TPUMEHSAI MAaTeMaTU4eCKyl0 TEPMHMHOJIOTMIO W  CHMBOJMKY,
UCIIOJIb30BaTh PA3JIMYHbIC S3bIKM MAaTEMATUKU (CIIOBECHBIM, CHMBOJIMYECKUH, Tpaduueckuil),
00OCHOBBIBaTh CYXXJCHMs, MNPOBOJUTH KiacCH(UKaLUIO, J1O0Ka3blBaTh MaTeMaTHYECKue
YTBEPKACHMUS,

2).BnazieHne 0a30BbIM MOHATHMHBIM alapaToM: UMETh MPEICTaBIEHUE O YHCIe, BIIaJeHUE
CHUMBOJIBHBIM $I3BIKOM areOpbl, 3HaHUE AJIEMEHTapHbIX (YHKIMOHAJIbHBIX 3aBHCUMOCTEH,
(dbopMupOBaHUE MPEICTABIEHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE U O
pPa3IUYHBIX CHOCO0AaX MX HM3ydyeHHUs, 00 OCOOEHHOCTAX BBIBOJAOB M MPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIN XapaKkTep;

3).yMeHHMEe BBINOJHATH alredOpandeckue MpeoOpa3oBaHUs pPALMOHAIBHBIX BbIPAXKEHUH,
OPUMEHATh UX JUIA pPelIeHHs y4yeOHbIX MaTeMaTHYeCKUX 3aJad M 3a7ay, BO3HUKAIOUIMX B
CMEXHBIX YUEOHBIX MTPEeIMETax;

4).yMeHue TOJb30BATHCS MaTEeMaTUYECKUMHU (OpMYIaMH M CaMOCTOSTEIbHO COCTaBIATH
(GopMyJibl 3aBUCUMOCTEN MEXJy BEIUYMHAMU Ha OCHOBE OOOOIEHHS YaCTHBIX CIIydyaeB U
JKCIIEPUMEHTA;

5).yMeHue pemiath JUHEHHbIE YpaBHEHHUS U HEPABEHCTBA, a TAK)Ke MPHUBOJUMBIE K HUM
yYpaBHEHUs, HEPABEHCTBA, CUCTEMbI; IPUMEHATh rpapuuecKkue IpeCTaBICHUs AJIs pelIeHUs
U HCCJIEIOBAaHUSl YpPAaBHEHMM, HEPAaBEHCTB, CHUCTEM; NPUMEHSTh IOJTY4YEHHbIE YMEHHS IS
peleHus 3aa4 U3 MaTeMaTHKH, CMEKHBIX [IPEIMETOB, IPAKTUKH;

6).0BNafeHNe CHUCTEMOM (DYHKIMOHAIBHBIX MOHATUH, (QYHKLIHMOHAJIBHBIM SI3BIKOM H
CHUMBOJIMKOH, YMEHHE CTPOUTh rpaduku (PyHKIHMHA, ONMUCHIBATH UX CBOMCTBA, UCIOIb30BATh
(byHKIIMOHAIbHO-TpaduYeCKue MPEJCTaBICHUS U1 OMMCAHUS W aHAJIW3a MAaTeMaTHYECKUX
3a71a4 ¥ peaIbHbIX 3aBUCUMOCTEN;



7).OBJ'IaI[eHI/Ie OCHOBHBIMH CIIOCOOaMH MMPEACTaBJICHUA U aHaJIN3a CTATUCTUYCCKUX NAHHBIX]
8).YMCHI/IC MNPUMCHATH U3YYCHHBIC IMOHATHSA, PE3YJIIbTAThl U METOJAbLI IIPHU PCIICHUHU 3aJ1a4 U3
PA3IMYHBIX pa3aCsioOB KypcCa, B TOM YHUCIIC 3aJad, HC CBOAAIIHNXCA K HCIOCPCACTBECHHOMY
MMPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

Conep:xanue y4eOHOro npeamera
APUO®METUKA

PanmoHanbHbBIE YHCJIA. PacmnpeHI/Ie MHOXCECTBA HATYPAJIIbHBIX YUCCII 1O MHOXKCECTBA LICJIbIX.
MHoecTBa HEeJbIX YHCeNl 10 MHOKECTBA panrnOHAJIbHBIX. PanmonanpHOE YHCIO KAk
OTHOIICHHEC , A€ m — LCJI0C YUCIIO, 1 — HATYpPaJIbHOC. Crermens ¢ OCJIBIM ITOKAa3aTCIICM.

JeiictBuTenbHbIe ynca. KBagpaTHelii KopeHb U3 uncia. KopeHb TpeTbel CTENeHH. 3anuch
KOpHEH ¢ OMOIIBIO CTENEHH ¢ APOOHBIM ITOKA3aTENIEM.

[Toustue 06 HppanuoOHaJIbLHOM YUCIJIC. I/IppaI_II/IOHaJ'IBHOCTL quciia 1 HECCOU3MCPUMOCTD CTOPOHBI
" IxuaroHaaiu KBajapara. ILGC}ITI/I‘IHHC HpI/I6J'II/I)KeHI/I}I HppaOHAJIbHBIX YHUCCII.

MHOXeCcTBO I[CI\/JICTBI/ITGJ'IBHI)IX YUCCII; IpCACTAaBJICHUC HGfICTBI/ITGJ'IBHLIX qrcen 0€CKOHESYHBIMHU
ACCATUYHBIMU ,[[pO6$IMI/I. CpaBHCHI/IC HeﬁCTBHTCHBHLIX YHUCCII.

Koopaunatnas npsimasi. M3o0pakeHne uncen TOUKaMU KOOPAMHATHOM npsiMoil. YnciaoBbie
IIPOMEKYTKH.

HN3mepenus, npudianzkeHusi, oueHkn. Pazmepsl 00bEKTOB OKpy»Karoero Mupa (ot
3JIEeMEHTapHBIX YacTHIl 10 BcenenHoil), AMMTeIbHOCTh MPOLIECCOB B OKPYKAIOIIEM MHUPE.
Brienenne MHOXKUTENS — CTENEHH JiecaTy B 3anucu yncia. [pubnmkxénnoe 3HaueHne
BEJIMYMHBI, TOUHOCTH NpHOIKeHus. [Ipukuaka 1 olieHKa pe3ynbTaToB BHIYMCIECHUH.

AJI'EBPA

Auare0panyeckue BbIpaskeHHsl. bykBeHHbIE BbIpaXXeHUS (BBIPAXKEHUS C IEPEMEHHBIMU).
UucnoBoe 3HaueHNEe OyKBEHHOTO BhIpakeHHUs. JlOMycTHMbIe 3HAaUEHUS IEPEMEHHBIX.
[loncranoBka BelpaxeHHi BMecTO niepeMeHHBIX. [IpeoOpa3zoBaHue OyKBEHHBIX BbIpaKEHHI Ha
OCHOBE CBOMCTB apupMeTHuecKux AeicTBUil. PaBeHCTBO OyKBEHHBIX BbIpakeHUN. TOXKIECTBO.

Crenens ¢ HaTypaJIbHBIM MOKa3aTeneM U e€ cBoiicTBa. OTHOWICHBI U MHOTOWICHBI. CTETeHb
MHorouieHa. CloeHue, BBIUUTaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYIIbl COKPALIEHHOTO
YMHOXXEHHMS: KBaIpaT CyMMBI U KBaJpaT pazHocTh. opMyra pa3HOCTH KBAIpaTOB.
[TpeoOpa3zoBaHue 1ENOT0 BBIPAXKEHHSI B MHOTOWIEH. Pa3noxeHne MHOTO4JIEHOB HA MHOXKHUTEIIH.
MHorounensl ¢ oaHOU nepemeHHol. Kopenb MHOrouneHa. KBaapaTHelil TpEXUIieH; pa3ioKeHue
KBaJ[paTHOI'O TPEXUWIEHA HA MHOKUTEIIH.

Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanueckoi Apoou. CrokeHue, BBIMUTaHue,
YMHOXXEHUE, JiefieHne anreOpandeckux apooeil. CTeneHs ¢ 1eIbIM MoKa3aTeseM U e€ CBOMCTBA.

PanmonansHbIE BBIPAXKCHUSA U UX Hp606p830BaHI/I$I. Z[OKaBaTeJ'IBCTBO TOXACCTB.



KBanpatHsie kopHu. CBoiicTBa apu(MeTHUECKUX KBaJpaTHBIX KOPHEN U UX MPUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BHIPAXKEHUN U BHIYHCIICHUSM.

YpaBHeHusi. YpaBHeHue ¢ oqHoN nepeMeHHoil. Kopenb ypaBHeHHs1. CBONMCTBA YMCIOBBIX
paBeHCTB. PABHOCWIIBHOCTE ypaBHEHUN.

JluneitHoe ypaBHeHue. KBanpaTtHoe ypaBHeHHe: (opMysia KOpHEH KBapaTHOIO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHeHM, CBOAAIIUXCS K TUHENHBIM U KBaapaTHBIM. [IpuMepsl
peleHns ypaBHEeHUH TpeThel u ueTBEPTOi cTeneHeil. Permenue 1po6HO-paliioHaIbHBIX
YPaBHEHUH.

YPaBHeHI/Ie C ABYMs IICPCMCHHBIMU. JIuHeiiHOE YpaBHCHHC C IBYMs IICPEMCHHBIMU, IIPUMECPBI
peHiCHUA ypaBHeHI/Iﬁ B ICJIBIX YHCJIaX.

Cucrema ypaBHEHUH ¢ JByMsI IEpeMEHHBIMU. PaBHOCHIIBHOCTB cucteM. CUCTEMBI IBYX
JMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH; PELICHHUE MTOJACTAHOBKOM U CII0KEHUEM.
[TpuMmeps! perieHust CUCTeM HeJIMHEHHBIX YpaBHEHUH C IByMs ITEpEMEHHBIMH.

Pemnienne TeKCTOBBIX 3a1a4 aﬂre6paI/I‘IGCKI/IM CII0COOOM.

JlexapToBbI KOOPJMHATHI Ha MJIOCKOCTHU. [ 'padudeckas nHTepnpeTanus ypaBHEHHUS C IByMsI
nepeMeHHbIMU. ['paduk TUHEHHOr0 ypaBHEHMSI C IBYMsI IEPEMEHHBIMU; YTITI0BOM K03 duiimeHt
IpSMOIf; ycI0BHE NapalieIbHOCTH NPAMBIX. I'paduky mpocTelmx HeMTMHEWHBIX YpaBHEHU;
napabosna, runep6oa, okpykHocTh. ['paduueckas HHTEpIpETaLUs CUCTEM YpPaBHEHUH ¢ ABYMS
NIEPEMEHHBIMH.

HepagencrBa. UnciioBble HEpaBEHCTBA U UX CBOMCTBA.

HepaseHcTBO ¢ 01HOM ITepeMeHHOM. PaBHOCUIIBHOCTH HEPABEHCTB. JIMHENHbBIE HEPABEHCTBA C
onHou nepemeHHoM. KBagpaTHbie HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJIHOM IEPEMEHHOI.

®YHKIUHN

OcHoBHbIe OHATHSA. 3aBUCUMOCTH MeXy BenuunHaMmu. [Tonstue pynkunu. O0nactb
orpezeNieHus: U MHOXKeCTBO 3HaueHul pyHkuuu. CriocoOsl 3a1anus GyHkuuu. I'papuk GpyHKIUN.
CgoiicTBa (yHKIMIA, MX oToOpaXkeHHe Ha rpaduke. [Ipumeps! rpaduKoB 3aBUCUMOCTEH,
OTPa)KAIOIIUX PEAJIbHBIE IPOLIECCHI.

Yucaosbie pyHkuuu. OyHKINY, ONKUCHIBAIOIINE IPSAMYIO U 00paTHYIO MPONOPLHOHAIbHbBIE
3aBHCUMOCTH, UX rpaduku 1 cBoiicTBa. JInneiHas ¢pyHkuus, e€ rpaduk 1 cBOiCTBA.
KBanpatnunas Qpynkuus, e€ rpaguk u cBoiictBa. CteneHHble PyHKIUHN ¢ HATypalbHBIMU
nokasaresiasiMu 2 u 3, ux rpaduxu u cBoiictBa. ['paduku pyHkuuit , ,

YucaoBblie nNocae10BaTEIbHOCTH. [[OHATHE YNCIOBOM MOCIEN0BATENIBHOCTH. 3alaHNe
HOCJIEI0BATENIbHOCTH PEKYPPEHTHOM (hopMyoit 1 popMyIoii n-ro usieHa.

Apudmernueckast 1 reomeTpuyeckas nporpeccuu. @opMyIibl n-ro ujaeHa apuMeTundeckon u
TeOMETPUUECKOMN MPOTPECCHIA, CyMMBI TIEPBBIX 71-X WICHOB. M300pakeHre 4IeHOB
apuQMeTUIECKOI U TeOMETPUUECKON MPOTPECCHi TOUKAMH KOOPIMHATHON TIOCKOCTH.
JIuHeNHbIN 1 3KCIOHEHIIUANbHBIA pocT. CIOXKHBIE POLEHTHI.



BEPOATHOCTDb U CTATUCTUKA

OnucarejbHasa CTATHCTHKA. Hpe,[[CTaBHeHI/Ie JaHHBIX B BUAC Ta6J'II/II_[, Auarpamm, Fpaq)I/IKOB.
CnyqaﬁHa;I U3MEHYNBOCTh. CTaTUCTHYECKUE XapPaKTCPUCTHUKU Ha6opa JAaHHBIX: CPEAHECC
apI/Iq)MCTI/I‘IeCKOC, MEHaHa, HanOOJIbIlIee ¥ HAUMEHbIIICE 3HA4YCHUA, pa3sMax. Hpe,I[CTaBJ'ICHI/IC 0
BLI6OpOLIHOM HUCCICIOBAaHHUH.

Cay4aiinble cCOOBITHSI U BePOSITHOCTB. [IoHATHE O CTydalflHOM ONbITE U CIy4aiiHOM COOBITHH.
YacToTa ciay4aifHOro coOBITHSI.

CraTtucTudecKuit noaxoJ K IOHATHIO BEPOATHOCTH. Bepo}ITHOCTI/I IMPOTHUBOIIOJIOKHBIX COOBITHIA.
He3aBucumele cOOBITHSA. Y MHOKEHHUE BepOHTHOCTCﬁ. HOCTOBCpHHC 1 HEBO3MOJKHBIEC COOBITHSI.
PaBHOBO3MOKHOCTE cOOBITHI. Kitaccuueckoe OIIPEACIICHUC BCPOATHOCTH.

Kom0OunaTopuka. Pemenne koMOMHATOpHBIX 33124 nnepedbopoM BapuanToB. KomOuHaTopHoe
npaBuiio ymMHOXkeHUs. [lepectanoBku U hakTopuai.

JIOTUKA U MHOXECTBA

TeopeTI/IKO-MHOH(eCTBeHHI)Ie NMOHATHA. MHO)KGCTBO, 9JICMCHT MHOKCCTBA. BaI[aHI/IG MHOXECTB
MNEPCUUCIICHUCM DJICMCHTOB, XapPaAKTCPUCTHICCKUM CBOMCTBOM. CTaHI[apTHBIC 0003HaYCHHS
YHUCJIOBBIX MHOXKCCTB. HyCTOC MHOJKECTBO M €TI0 0003HAUYCHHUE. I[TogMHOXK€ECTBO. O6T>CI[I/IHCHI/IG n
MEepeCcCYCHUEC MHOXKECTB, pa3HOCTb MHOKCCTB.

I/IJ'IJ'II-OCTpaI_II/I}I OTHOIIICHUI MCKAY MHOKECTBAMU C TIOMOIIBIO AUarpaMm Sﬁnepa — Benna.

9JeMeHThl Joruku. [lonsarue o PAaBHOCHUJIBHOCTH, CIICAOBAHWH, y1'IOTp€6J'I€HI/I€ JJOTHUYECCKHUX
CBA3OK eciu ..., mo ..., 6 MIOM U NMOJbKO 6 mom cjiydae, JOTHICCKUEC CBA3KHU U, UIU.

Conepxanue y4eOHOro npeamera 1 8 kiacca

IHoBTOpPEHUE

Leab: NOBTOPUTH OCHOBHBbIE CBEIeHHs, MPAaBUJIa Kypca 7 Kjlacca, BOCCTAHOBUTH H
3aKPeNUTh BHIYHCIUTEIbHbIE HABBIKY U HABBIKH MPe00pa30BaHNsl BbIPAsKeHU I
I'naBa I. PanmonajbHbie 1podu

PanmonansHas 1po0b. OCHOBHOE CBOMCTBO Ip0oOH, COKpaIIeHUE APOOECH.

ToxaecTBeHHbIE MPeoOpa30BaHus PallMOHABHBIX BbIpaKeHU. @YHKIUSA ) = — U ee TpaduK.
x

Ieab:BbIpadoTaTh YMeHHE BHINOJHATH TOXK/IECTBEHHbIE MPe00pa3oBaHUs PAlIMOHAIbHBIX
BbIPAKEHHUH.

Tak kak JEHCTBUS C palMOHAJIBHBIMU JIPOOSMHU CYIIECTBEHHBIM OOpa3oM OIMUPAIOTCS Ha
NEHCTBUS C MHOTOYIEHAMHU, TO B Haydaje TeMbl HEOOXOAMMO MOBTOPHUTH C OOydYarOIIUMUCS
peoOpa3oBaHus IENbIX BEIPAKEHUH.

['maBHOE MecTO B JaHHOW TeM€ 3aHMMAIOT AJITOPUTMBI JEHCTBUM ¢ Apobsimu. OOywaromuecs
JIOJDKHBI TTOHMMATh, YTO CyMMY, Pa3HOCTb, IIPOM3BEJCHHWE M YacCTHOE JPOOeH BCerja MOXKHO
npencTaBuTh B Buae Apobu. [IproOperaeMbie B JaHHOW TeMe YMEHHS BBHITONHATH CIOXKEHHE,
BBIYMTAHNE, YMHOKCHHE U JIeJICHHE IPOOei SBISIOTCS OMOPHBIMHU B ITPEOOPa30BAHUAX IPOOHBIX
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BeIpaskeHuil. [ToaToMy uM crenyeT yaenuTs ocoboe BHUMaHue. Herenecoobpa3zHo nepexoauTs K
KOMOMHUPOBAHHBIM 33JaHUSAM Ha BCE JEHCTBUSA C JpOoOSIMM Mpexae, uyeM OyAyT YCBOEHBI
OCHOBHbIE QJITOPUTMBL. 3a/laHus Ha BCE JAECUCTBUS C APOOSIMU HE JOJKHBI ObITh HW3JIHILIHE
TPOMO3JIKUMU U TPYAOEMKHUMH.

[Ipn HaxoxaeHUM 3HA4YeHUH JpoOei JaroTcs 3aJaHus Ha BBIYUCIEHHS C IOMOUIBIO
KAJIBKYJIATOpa. B 1aHHOM TeMme pacIMpsrOTCS CBEACHUS O CTaTUCTUYECKHX XapaKTEpUCTUKaX.
BBoauTcs moHsATHE CpeHET0 apu(PMETHIECKOTO Psijia MOJ0KHUTEIbHBIX YHUCEIL.

N3yuenue TeMbl 3aBepIaeTCsi paCCMOTPEHUEM CBOMCTB Tpaduka QyHKIUU ) = —.
x

I'nmaBa II. KBagpaTHbie KOpHH

[Tonsatne 006 wuppanuoOHaNbHBIX uucnax. OOmuMe CcBeleHUs O JACHCTBUTENBHBIX YHUCIAX.
KBanpatHslit kopeHb. [IoHATHE 0 HAXOXKJICHUN NPUOIMKEHHOTO 3HAUEHUSI KBAJAPaTHOTO KOPHSL.
CaolicTBa KBa/ipaTHbIX KopHEH. [IpeoOpa3zoBanus BbIpaXXeHUil, CoiepKallluX KBaJpaTHbIE KOPHHU.
®yuknus y = +/x ee cBoifcTBa U rpauk.

Iean: cucTeMaTH3UPOBATHL CBEACHHMS O PALMOHAJBHBIX YHCJIAX M AaTh NpeAcCTaBJIeHue 00
HPPaLMOHAJTBHBIX YHCJIAX, PACIIMPHUB TEM CaAMbIM NOHATHE 0 YK CJIe; BHIPA00TATh YMEHHE
BBINOJIHATH NPe00pa30BaHNusl BHIPAKEHUH, COACP/KAIUX KBAAPATHbIC KOPHH.

B nanHOil Teme oOydarommecs IOJNy4alOT HayalbHOE MPEJCTaBICHHE O MOHITUU
nercTBuTenbHOro yncia. C 3Toi 1enbio 0000IIa0TCsl U3BECTHBIE O0YJAIOIIUMCS CBEJICHHS O
panuoHaiIbHBIX uYMchax. J[ns BBeneHUS NOHATHUS HMPPALMOHAIBHOIO YHUCIIA MCIONb3YeTCs
MHTYUTUBHOE TPEJCTABICHUE O TOM, YTO KaXXIbli OTPE30K MMEET IJIUHY U MOTOMY KaXKIAOu
TOYKE KOOPJAMHATHOW NpPSIMOM COOTBETCTBYET HEKOTopoe uMcio. IlokaspiBaeTcs, 4TO
CYLIECTBYIOT TOUKH, HE UMEIOIIME pallMOHAIBHBIX a0CLUCC.

[Tpu BBeaeHUU MOHATHUS KOPHS IOJE3HO O3HAKOMHUTH OOYUAIOIIMXCS ¢ HAXOKICHUEM KOpHEH ¢
MIOMOUIBIO KAIBKYJISATOPA.

OcCHOBHOE BHUMaHUE y/ESAETCS MOHATUIO apU(PMETHUECKOTO KBaPATHOTO KOPHS M CBOMCTBAM
apu(QMeTHUUECKUX KBaJpaTHBIX KOpHEW. J[oka3bIBalOTCA TEOpPEMbI O KOPHE U3 MPOM3BEICHUS U

[ 2
IpobH, a TakkKe TOXKIECTBO Vd =|a , KOTOpbIE TMOJIy4aloT NMPUMEHEHHE B MPEeoOpa30BaHUIX

BLIpa)KeHHfI, COJACpKanX  KBaJApPaTHBIC  KOPHH. CHGI_II/IEUILHOC BHUMAaHHUC  YIACIACTCA
OCBO60)KI[CHI/II'O OT HPPAIUOHAIIBHOCTU B 3HAMCHATCIIC ,Z[pO6I/I B BBIPpAXKCHUAX BHUOA

%, ﬁ YMeHue npeoOpazoBbIBaTh BBIPAXKEHMS, COAEpXKallhe KOPHH, YacTo
UCIIOJIb3YETCSl KaK B caMOM Kypce anreOpbl, Tak M B Kypcax I€OMETpHH, aireOpbl M Hadal
aHau3a.

[Tponomxaercss paboTra MO pa3BUTHIO (DYHKIMOHAJIBHBIX TPEACTaBICHUN O00y4aromuXcs.

PaccmatpuBatoTcs (yHKIHS y = /x ,ee cBoiicTBa U rpaduk. Ilpu uzydenun GpyHKIHH y = /x
TOKa3bIBAETCA €€ B3aMMOCBs3b ¢ QyHKIMeH y = x°, Te x > 0.

I'nmaBa III. KBaapatHble ypaBHeHHs

KBanpatHoe ypaBHeHne. @opMyiia KOpHEH KBaJpaTHOrO ypaBHEHMs. PerieHue panuoHaIbHBIX
ypaBHeHul. Pemenue 3agad, NPUBOAAIIMX K KBAJApPaTHBIM YPAaBHEHHUSAM M IPOCTEUILIHNM
palOHaJIbHBIM YPAaBHCHUAM.

Henb:BbipaboTaTh yMeHHMsl pellaThb KBaJApaTHble ypaBHeHMsI M  INpocTeiilme
pauvoHaJIbHbIE YPABHEHHS U IPUMEHSATH MX K PeLIeHHI0 3a1a4.



B nauane TeMbl NPHUBOAATCS NPUMEPHI PEIICHUS HENOJIHBIX KBaJApPaTHBIX YpPaBHEHUH. JTOT
MaTepuall CUCTeMaTu3upyeTcs. PaccMaTpuBaroTCs alrOpUTMBI PELICHUS HETIOJIHBIX KBaJpaTHBIX
YPaBHEHUH Pa3IuyHOrO BUAA.

OCHOBHOE BHUMaHHME CIIEAYET YAEIUTh PENIEHUIO ypaBHeHui Buta ax’ + bx + ¢ =0, rne a #0, ¢
UCIONIb30BaHuEM (opMysbl KopHe. B naHHON Teme ydwamuecs 3HaKoMsTCs ¢ (GopMylaMu
Buera, BbIpaxarOmMMU CBSI3b  MEXKJIy KOPHAMM KBAQJpPAaTHOIO YpPaBHEHUS M €ro
kodpduuuentaMmu. OHM HUCHOJNB3YIOTCA B JajbHEWIIEM IpH J0Ka3aTeIbCTBE TEOPEMBI O
Pa3I0KEHUH KBAaPaTHOIO TPEXWICHA HA JTMHEHHBIE MHOKUTEIIH.

OOyuaromiyecs OBJIAZEBAIOT CIIOCOOOM pelIeHus! APOOHBIX PAllMOHAIBHBIX YPABHEHUH, KOTOPBIN
COCTOHUT B TOM, YTO PEIICHUE TAKUX YPABHEHUM CBOJUTCS K PELICHHUIO COOTBETCTBYIOIIMX LEIBIX
YPaBHEHUH C TIOCIIEYIOIIUM UCKIIFOUEHUEM IIOCTOPOHHUX KOPHEH.

N3yueHne pnaHHOM TEMBlI MO3BOJSIET CYIIECTBEHHO pAaCUIMPHUThL allapar YpaBHEHM,
WCITOJIB3YEMBIX JUIsSl pEHIEHUSI TEKCTOBBIX 3aa4.

I'maBa IV. HepaBeHncrBa

UucroBble HepaBeHCTBA U HX CBOWCTBA. IlouneHHOE CIOKEHHE M YMHOMKEHHME YMCIIOBBIX
HepaBeHCTB. [lorpemHocTs W TOYHOCTh MNpHONMXKeHHs. JIMHelHble HEpaBeHCTBA C OJHOM
MIEPEMEHHON U UX CUCTEMBI.

Ienb:03HaKOMUTH 00y4arOIIHUXCS C NMPHMEHEHHEM HEPABEHCTB /JIsl OLEHKH 3HA4YeHMM
BBIPA’KeHHUH, BBIPA00TaTh YMEHHE peliaTh JHHEeHbIe HEPABEHCTBA ¢ OJJHOM NepPeMEeHHON 1
HUX CHCTEMBI.

CBolicTBa 4YHCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3zy, Ha KOTOpPOM OCHOBAaHO peIlIeHHE
JIMHEHHBIX HEPABEHCTB C OJHOW NEpeMEHHOU. TeopeMbl 0 MOWIEHHOM CIIOKEHUU U YMHOKEHHUH
HEPaBEHCTB HAXOJAT NPUMEHEHHE IIPU BBINOJHEHUM IPOCTEUIINX YIPAKHEHUM Ha OLEHKY
BBIPQKEHUI MO METOJY TIpaHull. BBOIATCS MOHATHS aOCOMIOTHOW MOTPEUIHOCTH M TOYHOCTHU
NpUOIMKEHUS, OTHOCUTEIBHOMN MOTPEITHOCTH.

YMeHus IPOBOAUTD NEIyKTUBHBIE PACCYKACHUSA MOIY4YarOT Pa3BUTHE KaK IIPU J0KA3aTeNIbCTBAX
YKa3aHHBIX TEOPEM, TaK U IIPU BHIIIOJIHEHUH YIIPA)KHEHUH HA 10KA3aTEIbCTBA HEPABEHCTB.

B cBsA3u ¢ penieHneM ITMHEHHBIX HEPABEHCTB € OJHOM NEPEMEHHOM 1AaeTCs OHATHE O YHCIIOBBIX
IIPOMEXKYTKAX, BBOASTCS COOTBETCTBYIOLME Ha3BaHMs M 00o3HaueHus. PaccMoTpeHuio cucreM
HEPABEHCTB C OJHOW MEpEeMEHHOW MpPEIIECTBYET O3HAKOMJIEHHE OOydYaroIUXCsl C MOHATUSMU
nepecedeHust U 00bEeJMHEHHS] MHOKECTB.

IIpn pelieHMH HEPABEHCTB HCIOIB3YIOTCS CBOMCTBA PAaBHOCHUIIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bICHAIOTCS Ha KOHKPETHBIX mHpumepax. Oco0oe BHUMaHUE CIEAYEeT YIEJIUTh OTpaboTKe
YMEHUs peliaTh NpocTelIne HepaBeHCTBa BUua ax >b, ax <b, OCTAaHOBUBIIMCH CIIEIUATBHO HA
ciyyae, korna a <0.

B sT0i1 TeMe paccMaTpuBaeTCs TAaK)Ke PELICHHE CUCTEM JIBYX JIMHEHHBIX HEPaBEHCTB C OJHOU
IIEPEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIE 3aIIMCAaHbI B BUJIEC JBOMHBIX HEPABEHCTB.

I'nmaBa V. Crenens ¢ nejbIM nokasaresnemM. BeposiTHOCTh M cTaTHCTHKA

Cremnenb ¢ 1enbIM MoOKazaTeneM M ee cBoiicTBa. CranaapTHbIA Buj uucia. [IpubnnxeHHbIE
BBIYVCIICHHS.

Henb:BbIpadoTaTh yMeHHE NPHMEHSATH CBOMCTBA CTENEHM C NeEJBbIM IOKa3aTeleM B
BBIYHCJICHUSX H NPeodpa3oBaHuAX, cGOpMHPOBATH HAYAJIbHbIC NIPeACTABJICHASA 0 cOope n
rpyNnupoOBKe CTATHCTHYECKHUX JAHHBIX, HX HATIAJIHON HHTEpPIpeTalHu.

B a10i1 Teme dpopMynupyroTCs CBONCTBA CTETIEHU C LIEJIBIM MOoKa3aTrenaeM. MeTos1 JoKa3aTellbCTBa
JTUX CBOMCTB ITOKa3bIBAECTCS HA IPUMEPE YMHOKEHHUSI CTEIIEHEH C OJIMHAKOBBIMU OCHOBAHUSMM.
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Jla€tcs moHATHE O 3alMCU YKMCla B CTaHAApTHOM BHJe. IIpuBoasTCS mpuMepsl MCIIOIB30BaHUs
TaKoOM 3anmucH B Gpu3MKe, TEXHUKE U APYTrUX 00IACTAX 3HAHUI.

[IpencraBneHue NaHHBIX B BUJE TaOIMIl, JUarpamm, rpa@ukoB. 3anojHeHUe TaOIMll, YTEHUE U
MOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYroBbIX). UTeHHne rpaguKoB peasbHbIX
npoiieccoB. U3Bieduenne wuHGOpMAaNMM U3 JAMArpaMM W TaONMIl, UCIOJNB30BAaHUE U
UHTEpIIpeTalns JaHHbBIX.

CrnyuvaiiHbplif SKcnepuMeHT (OmbIT) M ciydailHoe coObiTHe. BeposTHocTh M wactoTta. Posb
MaJIOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MpHUpose U B oOiiecTBe. MoHeTa U
UrpajbHasi KOCTb B TEOPHUH BEPOSTHOCTEN.

I'pad, BepmmnHa, pebpo. Crenenbp BepmuHbL. Uncino pédep M cymMMmapHasl CTENEeHb BEpPIIMH.
[IpencraBienue o ces3HocTH rpada. Llenu un nukisl. I[Iytu B rpadax. O6xox rpada (Ditnepon
nyTh). [Ipencrasnenne o6 opueHTHpoBaHHOM Irpade. Pemenne 3anau ¢ momouisio rpagos.
[IpencraBienne naHHBIX B BHUAE TaOuWl, Juarpamm, rpa@ukoB. MHOXECTBO, 3J€MEHT
MHO’KECTBa, MOAMHOXecTBO. Omepanuu HaJ, MHOXECTBaAMH: OOBEIMHEHME, IepeceueHue,
nononHeHne. CBolicTBa omepanuil HajJ MHOXKECTBAMHU: IEPEMECTUTENBHOE, COYETATEIbHOE,
pacrpenenuTeNbHoe, BKIOUeHHs. lcronp3oBaHue rpadUyecKoro MpeicTaBlIeHUs] MHOXECTB
JUISl OIIMCAHMsI pEAJIBHBIX ITPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4.

N3mepenue paccenBaHMs AaHHBIX. Jlucnepcust U cTaHAapTHOE OTKJIOHEHHE YMCIOBBIX HAOOPOB.
Juarpamma paccerBaHUsl.

OnemMeHTapHble COOBITUS ciy4aiiHOro ombiTa. CiyyaiiHble cOObITHSA. BeposTHOCTH COOBITHIA.
OneITHI ¢ PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COOBITUAMU. CiyuaiiHblil BbIOOpP. CBSI3b MEXIY
MaJIOBEPOATHBIMH U MTPAKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B IIPUPO/IE, OOIIECTBE U HAYyKE.
JlepeBo. CBolicTBa 1€pEBLEB: €AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BUCSUYEN BEPLIMHBI, CBSI3b
MEXy YMCIOM BepIIMH U uuciaoM pédep. [IpaBuno ymHoxkeHus. Pemenue 3a1a4 ¢ NOMOIIBIO
rpa¢os.

[TpotuBononoxuble coObiTusA. Juarpamma Oitnepa. OObeanHEHHE U NEepecedeHHne COOBITHIA.
HecoBmecTHble coObITHS. DPOpMyIIa CI0KEHUS BEPOSTHOCTEH. Y CIIOBHasE BeposTHOCTH. [IpaBuiio
ymHOkeHus. HezaBucumsbie coObiTus. IIpeacraBnenue sxkcnepuMeHTa B BUJE AepeBa. Pemienue
3a/1a4 Ha HaXOKJEHHE BEPOSITHOCTEN C MOMOILBIO JIepeBa CIIy4allHOTO SKCIEPUMEHTA, 1arpaMm
Ditnepa.

IToBTOpEHME

Henb: moBTOopeHue, 00001eHHE M CHCTEMATH3AIMA 3HAHUI, YMEHM M HABBIKOB 32 KYpC
aare0ps1 8 kiaacca.

Conep:xxanue y4eOHOro npeamMera s 9 kiaacca

IToBTOpEHME
Ilesb: NOBTOPUTH OCHOBHBIE CBEACHHS, MPaBHJIA Kypca 8 kiacca.

I'masa I. KBagparuynas ¢pyHkuus

Oynknusa. O61acTh onpeneneHus U 001acTh 3HaueHud GyHKiuu. CBoicTBa PyHKITUH.
KBagparsslii TpexuiieH U ero KOpHU. Pa3nokeHne KBagpaTHOrO TpeX4IeHa Ha MHOKHUTEIIN.
®Oynknums y=ax?, ee rpaduk u cBoiictsa. ['paduku GyHkuumit y=ax>+n u y=a(x-m)>.IToctpoenue
rpaduka kBaapatuuyHoi pyHkuuu. @ynkuus y=x". Kopens n-if ctenenu.
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Iean: pacIupuTh CBEICHUs 0 CBOMCTBAX (DYHKIHI, 03HAKOMHUTDH 00y4AIOIINXCH CO
CBOMCTBAMH U rpapuKoM KBaApATHYHON PYHKIMH.

B Hauvaine Tembl cucteMaTU3UpPYOTCS CBEACHUS 0 QYHKIUAX. [IOBTOPSAIOTCS OCHOBHBIE TOHSTHS:
GbyHKIMS, apryMeHT, 00J1acTh onpeneneHus GyHkiuu, rpaduk. J[aroTcst MOHITHS O BO3pacTaHUU
U yObIBaHMM (DYHKLIMH, IPOMEKYTKAX 3HAKOMOCTOSIHCTBA. Tem caMbIM co3niaercs 6a3za Juist
YCBOEHHUS CBOICTB KBaJJpaTUYHON U CTETIEHHON (PYHKIIMIA, a TaKXKe JUIsl JalbHEUIIero
yriryoneHust QyHKIHMOHAIBHBIX MPEICTaBIECHUH TPU N3yYeHUH Kypca alreOpbl U Havasl aHaJIn3a.
[ToaAroTOBUTENBHBIM IIArOM K H3YYEHHIO CBOMCTB KBAJPAaTUUYHOM (DYHKIIMU SBISIETCS TaKKe
paccMOTPEHHE BOIIPOCA O KBAaIPaTHOM TPEXUYJICHE U €r0 KOPHSIX, BBIJCJIICHNN KBapaTa JBy4YJIcHa
13 KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0KEHUHU KBaJPATHOTO TPEXUIEHA HA MHOKUTEIIH.

U3ydeHne KBaapaTHUHON (QDYHKIMH HAYUHAETCS ¢ PACCMOTPEHHUs QYHKIIMH y=ax>, e€ CBOUCTB U
0coOeHHOCTEH rpaduka, a TakyKe APYruX YaCTHBIX BUJIOB KBaIpaTUYHOU QyHKINU — QYHKLINU
y=ax>+n, y=a(x-m)?. DTH CBEJECHUs UCIIOJIB3YIOTCS IPH U3YYEHHH CBOMCTB KBAJAPATHIHOM
¢yHKIMH 001Ier0 BUIa. BaxkHo, 4T00bI 00y4arOIUecs MOHSIIH, YTO rpa@uk QYHKINKN y = ax>+
bx + ¢ MOKeT OBbITH TIOJTy4€eH U3 Tpaduka GyHKIUH Y = ax>C MOMOIIBIO JABYX TapajIeibHbIX
nepenocoB. [Ipuémsl moctpoenust rpaduka GpyHKum y = ax*+ bx + ¢ oTpabarsiBaroTCs Ha
KOHKpPETHBIX puMepax. [Ipu 3ToM ocoboe BHUMaHUE ClleAyeT yIeIUTh (OPMUPOBAHUIO Y
00yJaroImuxcst yMEeHHUs YKa3bIBaTh KOOPJMHATHI BEPIINHBI 1apaldoJibl, €€ OCb CHMMETPHH,
HarpaBiieHue BeTBel mapalboJibl.

[Ipu u3yueHun 31oil TeMbl anbHeNIIee pa3BUTHE [TOJIy4aeT YMEHHE HaXOUTh 110 TpaduKy
MPOMEXYTKH BO3pacTaHUs U yObIBaHUS QYHKIMH, a TAKKE MPOMEKYTKH, B KOTOPBIX (PyHKIIHS
COXpaHsIeT 3HaK.

OOyuaroniyecs 3HaKOMSTCS CO CBOMCTBAMH CTENEHHOM QyHKIIMM y=X"IpX Y€THOM M HEYETHOM
HaTypaJbHOM IOKa3aTelne n.. BBogurcs moHsTHe KOpHS n-i cteneHn. O0ydaromuecs 10IKHbBI

o 3/_ 4/
MOHUMAaTh cMbich 3anuceit Buga ¥~ 27 | V81 Ouu nomywaror npesicTapieHue 0 HaXOKIEHUH
3HAYEHHH KOPHSI C TIOMOIIBIO KaJIbKYJISTOpa, MPUYEM BBIPAaO0OTKa COOTBETCTBYIONINX YMEHUI HE
TpebyeTcs.

I'masa II. YpaBHeHus1 M HEPABEHCTBA € OJJHOM NEepeMEeHHOM

Lenoe ypaBHeHue u ero KopHu. [poOHble palinoHalbHbIe ypaBHEHU. Pellienrie HepaBeHCTB
BTOPOM CTEIMEHM C OJIHOW NMepEeMEHHOM. Pellienne HepaBeHCTB METOIOM UHTEPBaIoB. HekoTopbie
IIPUEMBI PELICHUS LENBIX YPAaBHEHUIA.

Hean: cucteMaTH3MPOBATH U 0000IINTH CBEACHHS O PELICHUH LeJbIX U IPOOHBIX
PalMOHAJBHBIX YPABHEHHUI ¢ OJHOH NepeMeHHoH, cGOPpMHUPOBATH YMEHHE PelIaTh
HepaBeHCTBA BuAa ax>+ bx + ¢>0 wim ax’+ bx + ¢<0, rxe a 0.

B 5101 TeMe 3aBeplaeTcsa U3y4yeHHUE PaliOHANIBHBIX YPABHEHU C OJHOU IIepeMEeHHOU. B cBs3n
C 3TUM IPOBOAUTCA HEKOTOpoe 000011eHNe U yriyOsaeHue cBeileHnit 00 ypaBHeHUsX. BBogsaTcs
MOHSTHS LIEJ0r0 PallMOHAIBHOIO YpaBHEHUS U ero creneHu. O0yyaroluecs: 3HaKOMSITCS C
pELICHUEM YPABHEHUH TPETHEN CTETIEHU U YETBEPTOW CTENEHU C MIOMOUIBIO PA3JI0KEHUS Ha
MHOXHTENIA U BBEICHHS BCIIOMOTaTEIbHON IEpEMEHHON. MeTo/ peneHust ypaBHEHUN ITyTeM
BBEJICHUS BCIIOMOTaTEIbHBIX MEPEMEHHBIX OyIET IIHUPOKO UCIIONb30BAThCs JalbHENUIIEM MTPU
PELICHUH TPUTOHOMETPUUECKUX, JTOrapu(PMUUECKUX U IPYTUX BUJIOB YPABHEHHIH.
PacmmpsiroTcst cBeieHUs O PeLIeHNnH APOOHBIX PALlMOHATIBHBIX ypaBHeHUNH. O0yyarommuecs
3HAKOMSATCS ¢ HEKOTOPBIMHU CIIELIMAIBHBIMU IIPUEMAMU PEILECHNS TAKUX YPAaBHEHU.

11



®opMUpPOBaHKE YMEHUH PENIaTh HEPABEHCTBA B ax>+ bx + ¢>0 min ax*+ bx +¢<0,raea 0,
OCYILECTBIISICTCS C OMOPOH Ha CBeJIeHUs O rpaduke KBaJpaTHUHONW GYHKIMHU (HallpaBiIeHHUE
BETBEH, €€ pacrojoKeHUEe OTHOCUTEIBHO ocH OX).

OOyuaromyecs: 3HAaKOMSTCSL C METOJIOM MHTEPBAJIOB, C IIOMOIIBIO0 KOTOPOTO PEIIaloTCs
HECJIOXKHBIC pallMOHAJIbHBIC HCPABCHCTBA.

I'imasalll. YpaBHeHHs ¥ HEPaBEHCTBA C ABYMS IlepeMEHHbIMU

VYpaBHeHUe ¢ AByMs IepeMEHHBIMU U ero rpaduk. ['padudeckuii cnocod pemeHus CucTeM
ypaBHeHUH. Pemenue cucteM ypaBHEHUN BTOPOH CTENEHU. Penienue 3a1a4 ¢ IOMOIIbIO CUCTEM
ypaBHEHHUH BTOpOil creneHu. HepaBeHcTBa ¢ 1ByMs iepeMeHHbIMH. CHCTEMBI HEPAaBEHCTB C
JBYMSI IIEPEMEHHBIMU.

Lean: BbIpadaThiBaTh yMeHHE peliaTh MPOCTeilNe CUCTeMbI, COJlep:Kalue ypaBHeHue
BTOPOI1 CTENEHH C ABYMS NepeMEHHbIMHU, U TEKCTOBBIE 321a4H C IOMOLIbLIO COCTABJICHUSA
TAKHUX CHCTEM.

B nanHoO# Teme 3aBepiiaeMcsl M3y4€HHE CUCTEM YPABHEHMM ¢ ABYMs. IepeMEHHbIMU. OCHOBHOE
BHUMAHHE YIEIAETCSA CUCTEMaM, B KOTOPBIX OJTHO U3 YPaBHEHUU NIEPBOM CTEIEHH, a IPYroe
BTOpOM. M3BeCTHBIN yyamumcs criocod MoICTAHOBKY HAXOUT 3/1€Ch JalbHElIIee MPUMEHEHNE
Y TI03BOJISIET CBOJUTH PELICHUE TAKUX CUCTEM K PELICHUIO KBAAPATHOIO YPABHEHUS.
O3HakomJieHHEe 00y4aroIIKXCsl ¢ IPUMEPaMH CUCTEM YPAaBHEHHH € IByMsI IEPEMEHHBIMU, B
KOTOpBIX 00a ypaBHEHUs BTOPOU CTENEHH, JOHKHO OCYIIECTBISATHCS C JOCTaTOUHOM
OCTOPOKHOCTBIO M OTPAHUYMBATHCS IPOCTEUIINMHU ITPUMEPAMHU.

[IpuBneuenne U3BECTHBIX 00yUaOUIMMCS TPapUKOB MO3BOJISET MPUBECTU TPUMEPHI
rpau4eckoro pemeHus cucteM ypaBHeHHH. C moMolbio rpauueckux npeacTaBIeHn MOKHO
HarJIs1IHO MTOKa3aTh 00yYaroIMMCs, YTO CUCTEMBI JBYX YPaBHEHUH ¢ IByMs epeMEHHBIMU
BTOPOU CTEIEHHU MOT'YT UMETh OJHO, JBa, TPU, YETBIPE PEILICHUS WIA HE UMETh PELICHUM.
Pa3paboTanHblif MaTeMaTHUECKUH armapaT MO3BOJISIET CYIECTBEHHO PAaCIIUPUTh KIacce
COZIEpKATENBbHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C IIOMOLIBIO CUCTEM YPABHEHUN.

I/I3yquHe TEMBI 3aBCPIIACTCA BBCACHUCM ITOHATUA HCPABCHCTBA U CUCTEMbI HCPABCHCTB C
IByMsl niepeMeHHbIMU. CBesieHus o rpadukax ypaBHEHUH C IByMs IEPEMEHHBIMU HCIIOJIb3YETCS
IIPU WITIOCTPALY MHOKECTB PEIICHU HEKOTOPBIX TPOCTEUIINX HEPABEHCTB C ABYMS
MNEPEMCHHBIMU U UX CUCTCM.

I'nmaBa IV. ApupmeTndeckas 1 reOMeTpHYECKAs MPOrPecCUH

[TocnenoBarensHocTU. Onpenenenue apupmernyeckoit mporpeccuu. @opmysia n-ro yieHa
apupmeTHueckoi nporpeccuu. @opmyna cyMMbl N-NEPBBIX YWIEHOB apU(PMeTHIECKOM
nporpeccun. OnpeneneHne reomeTpuaeckoil nporpeccun. opmyna n-ro ujaeHa
reOMETPUUYECKON Iporpeccuu. @opMyiia CyMMBI N-IIEPBBIX YIEHOB T€OMETPUYECKON
IIPOrPECCHUMU.

Heab: 1aTh NOHATHA 00 apudMeTHYECKOI U TeOMeTPHUYECKON MPOrpeccusix KaKk YMcI0BbIX
N0CJIeJ0BATEIbHOCTAX 0C000r0 BH/AA.

IIpu n3y4eHUH TEMBI BBOAUTCS IIOHATHE ITOCIEN0BATEIBHOCTH, Pa3bsCHAETCA CMBICI TEPMUHA
«n-# YJIeH MOCIe10BaTeIbHOCTIY, BBIPA0AThIBACTCS YMEHUE UCIIOIB30BaTh HHAEKCHOE
o003HaueHHEe. DT CBEACHUS HOCAT BCIIOMOTaTENbHbIM XapaKkTep U UCIIOIb3YIOTCS Ul U3yUSHHS
apupMeTUYECKOl U FeOMETPUUECKON MPOTPECCHA.
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Pabora ¢ ¢popmynamu n-ro 4jaeHa ¥ CyMMbI IIEPBBIX N YIEHOB MPOTPECCHI, TOMUMO CBOETO
OCHOBHOT'O Ha3HAYEHUs, IIO3BOJISIET HEOJHOKPATHO BO3BPALIATHCS K BBIYUCIICHUSAM,
TOKJIECTBEHHBIM ITPE0OpPa30BaHUsAM, PELICHUIO YpaBHEHUI, HEPaBEHCTB, CUCTEM.
PaccmaTpuBaroTcst XapakTepucTHYECKHE CBOWCTBA apU(PMETUUECKON U T€OMETPUUYECKOM
IPOrPECCHUil, YTO MO3BOJISIET PACIIMPUTH KPYT Ipe/jlaraeMbIX 3a1ad.

I'naBa V. DileMeHTbl KOMOMHATOPUKHU U TEOPUH BePOSITHOCTEH

[Tpumepsl koMOMHATOPHBIX 3aau. [lepecraHoBkH. Pazmemenus. Coueranus. OTHOCUTEIbHAS
4acToTa cilydyaifHoro coobITHs. BeposTHOCTh paBHOBO3MOKHBIX COOBITHH.

Ieapb: 03HAKOMHUTH 00Y4AI0IMXCS CIIOHATHUSIMHU NEPECTAHOBKH, PA3MEIICHUs, COYCTAHUA U
COOTBETCTBYOIIMMH (POPMYJIAMH VIS OACYETAa UX YHCJIA; BBECTH NOHATHS
OTHOCHUTEIbHOM YaCTOThI M BEPOSITHOCTH CJIYYAHHOI0 COOBITHS.

[IpencraBnenue naHHBIX B BUJE TaOIMIl, JUarpamm, rpadukoB. 3anojHeHUe TaOIMll, YTEHUE U
MOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYroBbIX). UTeHHne rpagKoB peasbHbIX
npoiieccoB. U3Bieduenne wuHGOpMAaNMM U3 JAMarpaMM W TaONMIl, UCIOJNB30BAaHUE U
MHTEPIIPETALNS JaHHBIX.

CrnyyaiiHbplif SKcnepuMeHT (OMbIT) M ciydailHoe coObiTHe. BeposTHocTh M uactoTta. Posb
MaJIOBEPOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MpHUpose U B oOmiecTBe. MoHeTa u
UrpajbHasi KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, Bepummna, pedpo. Crenenbp BepmuHbL. YUncino pédep M cymMMmapHasl CTENEeHb BEpPIIMH.
[IpencraBnenue o cesa3unoctu rpada. Llenu u nuxinel. [lytu B rpadax. O6xox rpada (Ditnepos
nyTh). [Ipencrasnenne o6 opueHTHpoBaHHOM Irpade. Pemenne 3anau ¢ momouisio rpagos.
[IpencraBnenne naHHBIX B BHUAE TaOiul, auarpamm, rpa@ukoB. MHOXKECTBO, 3J€MEHT
MHOX€ECTBa, MOJMHOXkecTBo. Omepanuu HaJl MHOXXECTBaMM: OOBEIUHEHHE, IepeceueHue,
nononHeHue. CBolicTBa omepanuil HajJ MHOXKECTBAMHU: IEPEMECTUTENBHOE, COYETATEIbHOE,
pacrpenenuTeNbHoe, BKIOYeHHs. lcnonp3oBaHue TrpadUyecKoro MpeicTaBlIeHUs] MHOXECTB
JUISL OIIMCAHMsI pEAJIBHBIX ITPOLIECCOB U ABJICHUH, DU PELICHUU 3a/1a4.

N3mepenue paccenBaHMs AaHHBIX. Jlucnepcust U cTaHAapTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
Jwnarpamma paccenBaHusl.

OnemMeHTapHble COOBITUS ciydaiiHOro ombiTa. CiyyaiiHble cOObITHSA. BeposTHOCTH COOBITHIA.
OnpITHI ¢ PaBHOBO3MOXHBIMU AJIEMEHTAapHBIMU COOBITUAMU. CiyuaiiHblil BbIOOp. CBS3b MEXIY
MaJIOBEPOATHBIMU U MTPAKTUUYECKH TOCTOBEPHBIMU COOBITUSMHU B MIPUPO/IE, OOIIECTBE U HAYyKE.
JepeBo. CBolicTBa 1€pEBLEB: €AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BUCSYEH BEPLIMHBI, CBSI3b
MEXIy YUCIOM BepIIMH U yuciaoM pédep. [IpaBuno ymHoxkeHus. Pemenue 3a1a4 ¢ HOMOIIBIO
rpagos.

[TpotuBononoxusie coObiTusA. Juarpamma Oitnepa. OObennHEHHE U NEepecedeHHue COOBITHIA.
HecosmecTHble coObiTHs. @opMyiia CI0XKEHHUS BEPOSATHOCTEN. Y CIIOBHAsl BEPOSITHOCTB. [IpaBuio
ymHOkeHus. HezaBucumsbie coObiTus. IIpeacraBnenue sxcnepuMeHTa B BUJE AepeBa. Perienue
3a/1a4 Ha HaXOKJEHHE BEPOSITHOCTEHN C MOMOILBIO JIepeBa CIly4allHOTO SKCIEPUMEHTA, 1arpaMm
Ditnepa.

[IpencraBneHue faHHBIX B BUAE TaOJIULl, AMArpaMM, rpauKoOB, HHTEpIIpeTalus JaHHbIX. UTeHne
U TIOCTPOEHUE TabUIL, JUarpaMmM, rpa)uKoB 10 peabHbIM JaHHBIM.

[TepecranoBku u ¢pakropuan. Coueranus u yucio couetanuil. Tpeyronpuuk Ilackamns. Pemenue
3aJa4 C UCIOJIb30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCTh. Ciy4yaiiHbli BHIOOP TOUKU U3 (QUIYpbI HA IUIOCKOCTH, U3 OTpPE3Ka
U U3 IyTU OKPYKHOCTH.
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Hcneitanne. Yenex u Heynada. Cepusi UCHBITaHUM 10 nepBoro ycmexa. Cepusi MCIIBITaHUN
Bepnynnu. BepostHocTH coObITHI B cepuy ncnbITaHUi bepHyu.

CnyyaliHas BeIMYMHA M paclpeseleHre BeposTHOcTed. MaremaTHdeckoe OXXHJIaHue U
pucriepcust. [IpuMepsl MaTeMaTH4ECKOTO O0XXUAAHUS KaK TEOPETHYECKOrO0 CPEIHEr0 3HAYEHUS
BEJIMYUHBL. MaTemMaTu4yeckoe OKUJaHUE U JUCIEPCUS CIyYalHOW BEJIUYUHBI «UUCIIO YCIEXOB B
CepuM UCHIBbITaHUN bepHyum.

[Tonarue o 3akoHe OonbmIMX yHcen. M3MepeHHe BEpOATHOCTEH C MOMOIIbIO 4acToT. Poib u
3Ha4YeHHE 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.

IHoBTOpPEHME

Heab:noBTopenne, 00001IeHHE W CHCTEMATH3ALMS 3HAHUI, YMEHHH M HABBIKOB 32 KYPC
ajare0psl 7-9 Ki1accoB.

TemaTnueckoe IJIAHUPOBAHHUE

KoanuyecTBo 4acoB

Pa3gen 8-9 kmacchl
8 9 Hroro
KJIace | KJace
Apudmeruka. 14 9 23

PanuonanbHble ynucia. /leiicTBUTeIbHbIE
yncaa. U3mepenns, npudankeHns, OleHKU

Auredpa. 82 46 128
Auredpanyeckue BbIPasKeHUs. Y PaBHEHMS.

HepaBencrBa

DYyHKUUM. 4 43 47

OcHoBHBIC NOHATHSA. YK C10BbIE (PYHKIIUH.
YucaoBble MOCTEA0BATEILHOCTH

BeposiTHOCTH M CTATHCTHKA 34 34 68
OnucareabHas cratucTuka. Ciy4aiinbie
coObITHS M BepossTHOCTh. KomOnHaTopuka.

Jlornka u MHOKecTBAa. 2 4 6
TeopeTHKO-MHOKECTBEHHbIE TIOHATHS.
DJIeMeHTHI JJOTUKH.

HToro nmo kiaaccam 136 136 272

IJg 8 Ki1acca

Paszpnen KoanuyecTBo 4yacos B KonnyecTBO KOHTPOIBHBIX
paboueii nporpamme padot
IToBTOpEeHue Kypca 2 -

anaredpsl 7 kaacca

PanuonanbHbie 1podn 23 2
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KBaaparHsie KopHH 20 2
KBaaparHbie ypaBHeHUs 22 2
HepagencrBa 21 2
Crenennb c LeJIbIM 41 2
noxkasaresneM. BepositHocTh

U CTATHCTHKA

IHoBTOpEHME 7 1
Hroro 136 11

g 9 kiaacca

Pasznen KosmyecTBo 4acoB B KoimnuyecTBO KOHTPOJIBHBIX
padoyeii mporpamme padot
IloBTOpEHMe Kypca 2 -
aare0pbI 8 kiacca
KBagpaTnunasa GpyHkuus 25 2
YpaBHeHNd U HEPABEHCTBA 17 1
€ O/THOM MepeMeHHOH
YpaBHeHUs] M HEPABEHCTBA 20 2
¢ AByMsI lepeMeHHbIMHU
ApudmMernyeckas u 16 2
reoMeTpuyecKas
Nporpeccun
JIeMeHThI KOMOMHATOPHUKH 34 2
1 TEOPHH BEPOSITHOCTEH
IoBTOpEHUE 22 1
Hroro 136 10
8 KNIACC
KosanuyectBo yacos
HaumeHnoBanue Konr Tpakt | ACKTPOHIbIe
Nen/m | pa3genoB M TeM Bee | POTPH | MECK (1pponLie)
bIe e o0pa3oBaTe/ibHbIE
NPOrpaMmblI ro
pador | pador pecypcnl
bl bl
1 Yucna u BEIYHCIICHUS. 15 2 bu6nuorexa [JOK
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KBangparnasie kopHH

https://m.edsoo.ru/7f417af8

HOBTOpeHI/Ie Kypca

2 BEPOSATH U CTATUCTUKH 7/ 4 bubnnorexa [IOK
p https://m.edsoo.ru/7f417{b2
Kjacca
OnucarenbHast
3 CTaTUCTHUKA 4 bubmmorera [IOK
) https://m.edsoo.ru/7f417fb2
PacceuBanne maHHBIX
Yucna ¥ BEIUACIEHUS.
4 CrTeneHs ¢ LeabIM 7 bubmmorexa TOK
H https://m.edsoo.ru/7f417af8
IMOKa3aTejIeM
Anrebpanueckue
5 - 5 bu6mmorexa [IOK
p oo https://m.edsoo.ru/7f417af8
KBanpatHblii TpéxuneH
bu6mmorexa [IOK
M 4
6 Hozxectsa https://m.edsoo.ru/7f417{b2
AnreOpanueckue
7 BBI a)erHI/I}I 15 bubmmorera [IOK
p ' https://m.edsoo.ru/7f417af8
Anrebpanyeckas Apoob
YpaBHeHUs u
8 HepaBeHCTBA 15 bubmorexa HOK
p ) https://m.edsoo.ru/7f417af8
KBanpatnble ypaBHEHUS
9 BepositHOCTB 6 bu6nuoreka [IOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f417b2
YpaBHeHUs u
10 HepaBeHncTBa. CUCTEMBI 13 bubnnorexa [IOK
p L https://m.edsoo.ru/7f417afg8
ypaBHEHUM
1 Brenenue B Teopuro 4 bubnuorexa [JOK
rpa¢os https://m.edsoo.ru/7f417fb2
bu6nuoreka [JOK
12 I 8
Cayuaifibie coOLITHs https://m.edsoo.ru/7f417{b2
YpaBHeHU U
13 HepaBeHCTBA 12 bubnnorexa [IOK
p ' https://m.edsoo.ru/7f417af8
Hepasencra
14 @yHkuu. OCHOBHBIE 5 bubnnoreka [JOK
HOHSTHS https://m.edsoo.ru/7f417af8
Oynkuuu. Yucnoseie bu6mmoreka [IOK
15 9
byHKIIUN https://m.edsoo.ru/7f417af8
16 [ToBTOpEeHue u 6 bu6nuoreka [IOK
000011IeHNE https://m.edsoo.ru/7f417af8
O6o0menue, 4 buomuoreka [JOK

CHCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/7f417{b2
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