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Pabouas nmporpaMma KOHKPETU3UPYET COJIepKaHUe IPEIMETHBIX TeM 00pa30BaTeIbHOIO

CTaHJapTa U JaeT pacnpeeiaeHne yueOHbIX 4acoB M0 pa3jienaM Kypcea.

st obecrieueHus peanuzanuu TpedoBaHmid (eaeparTbHOro TOCYAapCTBEHHOTO

00pa30BaTeNbHOT0 CTaHJapTa OCHOBHOI'O 00I1Iero 00pa3oBaHus U OBJIaI€HUs IPOrPaMMOit

y4eOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKA», B paMKax yueOHOTo Kypca «Anreopay
yBeIn4eH 00bEM ydeOHOro BpeMeHH! Ha | yac, mosToMy Ha U3ydeHHe Kypca «Anredpa»
oTBOJUTCS 4 Yaca B Hezieno, 136 yacoB 3a yueOHBIii To/I.

Bcero 3a 1Ba rosia Ha n3y4eHue Kypca oTBOAMTCA272 yaca.

[Tporpamma ucnonb3yetcs 6e3 U3MEHEHUH €€ CoepKaHuUS.

YpoBeHb 00yueHus — 0a30BbIii.

IIporpamma peanusyer cjielylolue OCHOBHbIE 1eJIH:

® OBJIA/IEHHE CUCTEMOI MaTeMaTUYeCKUX 3HAaHUH U YMEHHH, HEOOXOTUMBIX IS
IPUMEHEHHUS B IPAKTUYECKOM JeSATETbHOCTH, U3yUEHHS] CMEXXHBIX AUCLUILINH,
IPOIOJDKEHHS 00pa30BaHUS;

® HHTeNIEeKTyaJIbHOEe pa3BUTHE, JOPMHUPOBAHUE KAUECTB JIMUHOCTH, HEOOXOAMMBIX
YeJIOBEKY /IS MOJIHOLIEHHOM )KM3HU B COBPEMEHHOM OOLIeCTBE: ICHOCTh U TOYHOCTb
MBICIIH, KpPUTUYHOCTH MBILUIECHUS, HUHTYHUIIMSL, JOTHYECKOE MBIIIJIEHHUE, 3JIEMEHThI
QITOPUTMUYECKOH KYJIbTYphl, IPOCTPAHCTBEHHBIX MIPEICTABICHUM, CIIOCOOHOCTH K
IIPEOIOJIEHUIO TPYAHOCTEM;

e (opmMupoBaHue npeacTaBJIeHMII 00 HIESIX U METOJaX MAaTEMAaTHKHU KaK
YHUBEPCAJIBHOTO A3bIKa HAYKU U TEXHUKHU, CPEACTBA MOJEIMPOBAHHUS SBJICHUN U
IIPOLIECCOB;

e BOCIMTAHHUE KYJIbTYPbI INYHOCTH, OTHOUICHUS K MAaTEMAaTHKE KaK K YacTH
00111€4esI0BEYECKON KYIbTYpPbl, IOHUMaHUE 3HAYMMOCTH MaTEMAaTUKU JJIs1 HAyYHO-
TEXHUYECKOTO Iporpecca;

e pa3BUTHe BHIUUCIUTENIBHBIX U (HOPMaAIbHO-ONEPATUBHBIX alreOpandeckux yMEeHUH 10
YPOBHSI, O3BOJISIOILEI0 YBEPEHHO UCIOIb30BATh UX IPU PELICHUH 3a/1a4 MaTeMAaTUKU U
CMEXHBIX ITpeIMETOB (pHU3uKa, XUMHUS, OCHOBbI HHPOPMATUKHU U BHIYUCIUTEILHON
TEXHHMKH), YCBOECHUE allapaTa ypaBHEHUI U HEPABEHCTB KaK OCHOBHOT'O CPECTBa
MaTEMaTHYECKOI0 MOJICIIMPOBAHUS MPUKIIAAHBIX 3a/1a4, OCYLIECTBICHNE
(YHKIIMOHAJIBbHON OATOTOBKU HIKOJIbHUKOB.

IIporpamMmma cnocoGCcTByeT pellIeHHIO CIeAYIOIIUX 32/1a4 3YUEHHS] MATEMaTUKU CTYIIEHU
OCHOBHOI'O 00pa30BaHMSL:

e mpuoOpeTeHNe MaTeMAaTUYECKUX 3HAHUN ¥ YMECHUN:

e OBIIAJICHUE 000OIIEHHBIMH CITIOCOOAMU MBICITUTENFHON, TBOPUECKON JAEATEIbHOCTH:

® OCBOCHHME KOMIETEHIMI yueOHO-1103HaBaTEIbHON, KOMMYHUKAaTUBHOMN, pe(IIeKCUBHOM,
JMYHOCTHOI'O CAMOPA3BUTHS, LIEHHOCTHO-OPUEHTALIMOHHOM U PO eCcCHOHAIbHO-
TPYZIOBOTrO BbIOOpA.

IInanupyemble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
[lporpamma  obecrieunBaeT  JOCTM)KEHHE  CIEAYIOUIMX  pe3yJabTaToB  OCBOEHUS

00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:
JAUYHOCHIHbIE -

1).chopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YICHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00yJaromuxcst K caMOpa3BUTHIO U caMO0OOPa30BaHNIO HA OCHOBE MOTHBALIMU K OOYyYEHHIO U
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MO3HAHUIO, BBIOOPY JanbHEeHIero oopazoBanus Ha 0a3e OpUEHTUPOBKH B MUpE TpodeccHil u
npo(eCCHOHANBHBIX — MPEANOYTCHHUH, OCO3HAHHOMY  IOCTPOEHHUIO  HHJWBHUIYaTbHOU
00pa30BaTeIbHON TPACKTOPUH C YIETOM YCTOWMUMBEIX MTO3HABATEIBHBIX HHTEPECOB;
2).chopMUPOBAaHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBCHHON NIPAKTHKHY;

3).chopMUPOBAHHOCTH KOMMYHUKATUBHON KOMIICTCHTHOCTH B OOIIEHUU M COTPYIHHYCCTBE
CO CBEpCTHUKAMH, CTApIIMMU U MIAAIIMMHU, B 00pPa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIeI0BATENLCKOM, TBOPUECKON U IPYTUX BUJAX JEATEIbHOCTH,

4).yMeHHE SCHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHOW W NMUCHBMEHHOW peuw,
MOHMMATh CMBICJ TIOCTaBJICHHOW 3a/layd, BBICTpanBaTh apPryMEHTALUI0, TPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI;

5).mpeAcTaBlIeHHE O MaTEMaTHYECKOM Hayke Kak cepe ueroBedecKOil AesTeNbHOCTH, 00
JTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISI Pa3BUTHUS [IMBUIIA3AIINH;

6).KpUTHYHOCTh  MBINIICHUS, YMEHHE  pPACIIO3HABAaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;

7).KpeaTUBHOCTh MBIIIJICHUS,, WHUIMATHBA, HAXOAYUBOCTb, AKTUBHOCTb MPU PEIICHUU
anredpanvecKux 3aaay;

8).yMeHue KOHTPOJIMPOBATH MPOLIECC U PE3YNbTaT Y4eOHONH MAaTeMaTUYECKOM IeATENbHOCTH;
9).ciocOOHOCTh K SMOIIMOHATBHOMY BOCHPHITHIO MAaTeMaTHYECKHMX OOBEKTOB, 3ajad,
pELICHUH, pACCYKICHUM;

Memanpeomemmuyle -

l).yMeHHE CaMOCTOSITEIFHO IUTAHUPOBATh AJIBTCPHATHBHBIC ITYyTH JOCTIIKEHUS IEJICH,

OCO3HAHHO BbIOMpaTh Haubonee dSPPeKTUBHbIE CHOCOOBI peUIeHHs Y4eOHBIX H
MO3HaBaTeNbHBIX 33]1a4;

2).yME€HHE OCYIIECTBISATH KOHTPOJIb MO Pe3ylbTaTy U MO CHOCOOy AEWCTBUS HA YPOBHE
MPOU3BOJIBLHOTO BHUMAaHUS U BHOCUTH HEOOXOIUMbIe KOPPEKTUBBI;

3).yMeHHe aJIeKBaTHO OLIEHWBATh MPAaBUIBHOCTb WJIH OIIMOOYHOCTH BBINOJTHEHUS y4eOHOU
3aa4n, €€ O0BEKTUBHYIO TPYIHOCTh H COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHHUS;
4).0CO3HAaHHOE BIIAJICHUE JIOTHYCCKUMH JICUCTBUSIMH OIPEACICHUS IMOHSATHI, 0000meHMS,
YCTAHOBJICHHS aHAJIOTUH, Kaccu(PUKAIIN Ha OCHOBE CaAMOCTOSTEIIHFHOIO BEIOOPA OCHOBAHHMIA
U KPUTEPUEB, YCTAHOBIICHUS POJIOBHIOBBIX CBSI3CH;

5).yMeHue YyCTaHaBIMBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U; CTPOHUTH  JIOTHYECKOE
paccyJIeHue, yMO3aKitoueHue (MHIYKTHBHOE, AeTyKTUBHOE U M0 aHAJIOTHH) U BBIBOIBI,
6).yMeHue co3aBaTh, IPUMEHATh U MPE0OPa30BhIBATh 3HAKOBO- CUMBOJIMYECKHE CPE/ICTBA,
MOJIEIM U CXEMBbI JJIsl pelIeHUs] Y4eOHbIX U O3HABATeNbHbIX 33/1a4;

7).yMEHHE OpraHW30BBIBaTh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO JICATEIBHOCTH C
YUUTEIEM ¥ CBEPCTHHKAMH: OINPEACIATh LEIH, pacupeleicHne QYHKIUA W PoJeH
YYaCTHUKOB, B3aMMOJCHCTBHE M OOIIME CHOCOOBI pabOTH; yMEHHE paboTaTh B TPYIIIE:
HAXOJWTh OOIIee pelICHHE M pa3peniaTh KOH(QIMKTHI HA OCHOBE COTJIACOBAHUS TO3HIIMNA H
yuéTa MHTEpPECOB; CIymaTh MapTHEPA; (GopMynHpoBaTh, apryMEHTHPOBAThH M OTCTAMBATH
CBOE MHEHUE;

8).cpopMupOBaHHOCTL y4eOHOW W OOIIETOIH30BATENLCKONH KOMIETEHTHOCTH B 00JIaCTH
UCIIOJIb30BaHUS nH(GOPMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Uil (UKT-
KOMIIETEHTHOCTH);



9).nepBoHavanbHBIE MpPEICTaBICHUs OO0 HIESIX M O MEeToJaX MareMaTHKH Kak o0
YHHUBEPCAJILHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U IPOLIECCOB;
10). ymeHue BUJETh MATEMAaTUYECKYIO 33]]auy B KOHTEKCTE IIPOOIEMHON CUTYalluu B IPYrHX
JUCLUILINHAX, B OKPYKAIOIIEeH KU3HU;

11).ymMeHne HaXOOUTh B pPa3IMYHBIX HCTOYHHKAX HH(POpMAIUIO, HEOOXOAMMYIO st
pelIeHsl MaTeMaTHIeCKUX MPOoOJieM, U TPEACTaBIATh €€ B MOHATHON (opme; mpuHUMATH
pelLlIeHHE B YCIOBUAX HENOIHON U N30BITOYHOMN, TOUHOW U BEPOATHOCTHOW MH(pOPMALIUY;
12).yMeHue MOHUMATh U UCMOJIb30BaTh MaTEMaTHUECKUE CPE/ICTBA HAIVISIHOCTH (PUCYHKH,
YepTeKU, CXeMbI U Ap.) Ui WUTFOCTPALlUK, MHTEPIIPETAlluH, apIyMEHTALlNY;

13).ymMmeHue BbABMraTb TMIOTE3bl IpPU PpEHIEHUH YYeOHbIX 3aJad M I[OHMMAaTh
HE00XO0IUMOCTh MX MPOBEPKU;

14).ymeHue NpUMEHATh HHIYKTUBHBIE U JEIYyKTUBHBIE CIIOCOOBI PACCYKJIEHUH, BHUJIEThH
pa3IuyYHbIE CTPATETUH PELICHMs 3a/1a4;

15).noHuManne CyIIHOCTH aIrOPUTMUYECKUX MPEANNUCAHUN U yMEHHE JeiCTBOBATH B
COOTBETCTBUU C IPEIOKEHHBIM aJITOPUTMOM;

16).ymMeHHEe CaMOCTOSITENIbHO CTaBUTh LEIM, BBIOMpAaTh U CO3[aBaTh aJIrOPUTMbI IS
peleHus y4eOHbIX MaTeMaTHUECKUX IpooieM;

17).yMeHue nIaHupoBaTh U OCYLIECTBIATh JEATEIbHOCTh, HAIIPABJICHHYIO Ha PELIeHUe 3a1a4
UCCIIEI0BATEIbCKOIO XapaKTepa;

npeomentHbie -

l).ymeHne paboTaTh C MaTEMaTHYECKHM TEKCTOM (CTPYKTYPHpPOBAHUE, W3BICUYCHUE
HeoOXoquMol WH(GOpPMAIIMK), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIIH B YCTHOH H
NUCBMEHHOW  peuYd, NPUMEHSS MaTEMaTUYECKYyI0 TEPMHUHOJIIOTMI0O M  CHUMBOJIUKY,
UCIIOJIb30BATh PA3IMUHBIC SI3bIKU MAaTEMATHKU (CIIOBECHBINA, CUMBOJIMYECKUH, TpadudecKuil),
00OCHOBBIBAaTh CYXICHHS, MPOBOJUTH KIacCHU(PHUKAIUIO, J0Ka3bIBaTh MaTeMaTHYECKHE
YTBEPKICHMUS;

2).BnaseHre 0a30BbIM MOHATUHHBIM alapaToM: UMETh MPEACTABICHUE O YUCIIE, BIAJCHHE
CUMBOJIBHBIM SI3BIKOM aIreOpbl, 3HAHUE JIEMEHTAPHBIX (YHKIIMOHATBHBIX 3aBHCHMOCTEH,
dbopMHUpOBaHKE MIPEACTABICHUIN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pPEaTbHOM MHPE U O
pa3IMYHBIX CIOCO0aX WX HW3Y4YeHHUs, 00 OCOOEHHOCTSX BBIBOJOB M IMPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKkTep;

3).yMeHUE BBINONHATH anreOpandeckue MpeoOpa3oBaHUs pAIMOHAIBHBIX BBIPAKCHHIH,
OPUMEHATh WX JAJIS PelIeHUs Y4eOHbIX MaTeMaTHYeCKHX 3a/lad M 3a/1ay, BOSHUKAIOUIUX B
CMEXHBIX YUeOHBIX IIPEeIMETaX;

4).yMeHHE TOJb30BAaThCS MaTeMaTH4YeCKUMH (OpMyJIaMU U CaMOCTOSATEIBHO COCTABIISTH
GopMyJIbI 3aBUCUMOCTEH MEXy BEITUYMHAMH Ha OCHOBE OOOOIICHWS YACTHBIX CIIy4aeB U
HKCIIEPUMEHTA;

5).yMeHue pemiath JUHEHHbIE YpaBHEHUS W HEPABEHCTBA, & TAKXKE IMPUBOJUMBIC K HUM
YpaBHEHHUS, HEPABEHCTBA, CUCTEMBI; IIPUMEHATH rpaQuuecKue MPeICTABICHUS IS PEIICHUS
U HCCIIEIOBAaHUS ypaBHEHUH, HEPABEHCTB, CUCTEM; MPUMEHSATH MOJIYYCHHBIC YMEHHS s
pelIeHus 3a1a4 U3 MaTEMaTUKHU, CMEXKHBIX IIPEIMETOB, ITPAKTUKHU;

6).0BNaZicHHEe CHUCTEeMOW (YHKIIMOHAIbHBIX MOHATHHA, (YHKIIMOHATIHHBIM S3BIKOM U
CUMBOJIMKOW, YMEHUE CTPOUTH Ipaduku (YHKIIMI, OMUCHIBATh UX CBOMCTBA, UCIIOJIB30BAThH
GyHKIMOHATBHO-TPadUUYECKUE MPEACTABICHUS ISl ONMUCAHUS M aHAJlM3a MaTEeMaTHYECKUX
3a71a4 U peaIbHbIX 3aBUCUMOCTEN;



7).OBJ'IaI[eHI/Ie OCHOBHBIMH CIIOCOOaMH MMpCACTAaBJICHHUA N aHaJIM3a CTATUCTHYCCKUX NAHHBIX;
8).YM6HI/I€ IMPUMCHATH U3YUYCHHBIC IMOHATHS, PE3YJIbTAThl U METOJAbLI IIPpHU PCIICHUHU 3a1a4 U3
PAa3IMYHBIX pPa3aCsioOB Kypca, B TOM YHUCJIC 3a4a4, HC CBOAAIIHMNXCA K HCIOCPCACTBCHHOMY
IMPUMCHCHUTIO U3BCCTHBIX aJITOPUTMOB.

Coaep:xanue y4eOHOI0 npeamera

APUDPMETHUKA

PanuonaabHbIe YncIa. PaCH_II/IpeHI/IC MHOXCECTBA HATYPAJIbHBIX YUCCI 1O MHOXKCECTBA LICJIbIX.
MHo>kecTBa LIEABIX YMCEN 10 MHOXKECTBA panroOHaJIbHbIX. PannonansHoe 4ncino Kak
OTHOLICHHEC , 1€ 7 — LCJI0C YUCIIO, 1 — HATYypaJIbHOC. CreneHs ¢ O CJIbIM ITOKA3aTCIICM.

HeiicrBuTenbHbIe uncaa. KBaapaTHbliil KopeHb U3 ynciia. KopeHb TpeTbeil creneHu. 3anuch
KOpHEH ¢ TIOMOIIbIO CTENIEHHU C IPOOHBIM [TOKa3aTeIeM.

IToustHe 00 HppalMOHAJIbHOM YHUCIIC. I/IppaI_II/IOHaHBHOCTL quciia © HCCOUBMEPUMOCTDb CTOPOHBI
H JUaroHaJii KBaapara. ILGCHTI/IHHHC HpI/I6J'II/I)KeHI/I$I HUppaliOHAJIbHBIX YHUCCII.

MHOXeCTBO I[GI\/JICTBI/ITGJII)HI)IX YUCCII; IPCACTABJICHUC [lef/'ICTBI/ITeJII)HI)IX yrcesl 0eCKOHESYHBIMU
JACCATHYHBIMUAN ,Z[pO6$[MI/I. CpaBHeHI/Ie HeﬁCTBHTeHBHLIX YHUCCII.

Koopaunarnas npsimas. M3o0pakeHne uncen TOUKaMu KOOPAMHATHOM npsiMoil. YncinoBbie
IIPOMEKYTKH.

HN3mepenus, npudan:KeHus, oueHKu. Pazmepsl 00bEKTOB OKpyKaromero Mupa (ot
3JIEMEHTApHBIX YacTull 10 BeeneHHoM), IIUTENbHOCTD MIPOLIECCOB B OKPYIKAIOIIEM MUDE.
Boigenenue MHOXUTENS — CTENEHH JECITH B 3amucu yucia. [[pubmnkénnoe 3HaueHuE
BEJIMYMHBI, TOUHOCTH NMpUOIMmkenus. [Ipukuaka u oreHka pe3yabTaToOB BHIYUCICHUIA.

AJI'EBPA

Auaredpanyeckue BbIpaskeHHsl. bykBeHHbIE BbIpaXEHUS (BBIPAYKEHUS C IEPEMEHHBIMU).
YucnoBoe 3HaYeHNE OyKBEHHOTO BhIpaKeHU. JlOMyCTUMBIE 3HAUSHHSI TEPEMEHHBIX.
[ToncranoBka BeIpaskeHUI BMECTO IIepeMeHHBIX. [IpeoOpazoBanre OYKBEHHBIX BRIPAKCHHUN HA
OCHOBE CBOMCTB apu(pMeTHuecKuXx AeicTBUil. PaBeHCTBO OyKBEHHBIX BbIpakeHUU. TOXKIECTBO.

Crenens ¢ HaTypaJIbHBIM MOKa3aTeneM U e€ cBoiicTBa. OTHOWICHBI U MHOTOWICHBI. CTETEeHb
MHorouwieHa. CloeHue, BBIUUTAHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYyIIbl COKpAIEHHOTO
YMHOXEHHUS: KBaJApaT CyMMBI U KBaapar pasHocTU. PopmMyria pa3HOCTH KBaJIpaToB.
[TpeoOpazoBaHue 1ENOT0 BRIPAXKEHUSI B MHOTOWIEH. Pa3inoxeHne MHOrO4JIeHOB HA MHOXKUTEIIH.
MHorounensl ¢ oaHOU nepeMeHHoi. Kopenb MHOrouneHa. KBaapaTHblil TpEXWIIeH; pa3iioKeHUe
KBaJPaTHOTO TPEXUJIeHa HA MHOKUTEIIH.

Anrebpanueckas Apodb. OCHOBHOE CBOMCTBO anredbpandeckoii Apoou. CrnoxkeHue, BBIYUTaHHE,
YMHOXEHUE, JieJieHne anredpandeckux apoodeit. CTeneHs ¢ elbIM oKa3aTejaeM 1 e€ CBOMCTBA.

PanmonansHubie BBIPAXXCHHUA N UX npeo6pa30BaHI/m. HOK&B&TGHBCTBO TOXACCTB.



KBanparubie kopuu. CBoiicTBa apupMeTHIECKIX KBaIPATHBIX KOPHEH U UX PUMEHEHHE K
peoOpa3OBaHUIO YUCIOBBIX BBIPAKEHHUM U BEIUMCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ ogHoi nepemeHHoil. Kopenb ypaBHeHus. CBOMCTBA YHCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTH ypaBHEHUH.

Jluneitnoe ypaBHeHue. KBanpatHoe ypaBHeHHe: (opMysia KOpHEH KBapaTHOIO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHeHHH, CBOAAIIMXCA K IMHEHHBIM U KBapaTHbIM. [Iprmepsl
peleHns ypaBHEHUH TpeThel u ueTBEPTOi cTeneHeil. Pemenue 1po6HO-paliMoHaIbHBIX
YpaBHEHUHU.

ypaBHeHI/Ie C ABYM: IIEPCMCHHBIMU. JInneiinoe YpaBHCHHC C IBYMs IICPEMCHHBIMU, IIPUMEPBI
pEeUICHUA ypaBHeHI/Iﬁ B ICJIBIX YHMCJIaX.

Cucrema ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU. PaBHOCHIBHOCTE crcTeM. CHCTEMBI ABYX
JIMHEHMHBIX ypaBHeHI/Iﬁ C ABYMS IICPECMEHHBIMU, PCHICHUC HOHCTaHOBKOﬁ H CJIOKCHHEM.
HpI/IMepLI PCUICHUA CUCTEM HEJIMHEHHBIX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU.

Pemenue TeKCTOBBIX 3a1a4 anre6pa1/1qec1<I/IM CIIocoooM.

JlexapToBbI KOOPAMHATHI Ha TUIOCKOCTH. [ paduyeckas HHTepIpeTalys ypaBHEHUS C ABYMS
nepeMeHHbIMH. ['paduk TuHEIHOTO ypaBHEHUS C IBYMs IEPEMEHHBIMH; YTIIOBOM KO3 uiineHT
IPSIMOM; YCIIOBHE MAapaIIEIbHOCTH NPSAMBIX. ['pa Ky IpoCcTeHIInX HETMHEHHBIX YPaBHEHUI;
napaboa, runep0oiia, OKpyKHOCTb. [ paduueckas nHTeprnpeTalys CUCTEM YpaBHEHUH C TBYMS
MepPEeMEHHBIMH.

HepaBencrBa. UnciioBsie HEpaBEHCTBA U UX CBOMCTBA.

HepasenctBo ¢ ogHoi nepemenHol. PaBHOCHIIEHOCTD HEpaBeHCTB. JIMHEHbIE HEPAaBEHCTBA C
onHoi nepemenHoi. KBagparHeie HepaBeHCTBa. CUCTEMbI HEPABEHCTB C OJTHOM MEPEMEHHOM.

®YHKLUU

OcHoOBHBbIE MIOHATHSA. 3aBUCUMOCTH MeX 1y BennunHamu. [lorstue pynkunu. O6mactp
OTIpeNIeNIeHUs] 1 MHOKECTBO 3HaueHuH QpyHKkiuu. CriocoOs! 3ananus pyHkuuu. ['padpuk GyHKIHH.
CgoiicTBa (pyHKIMH, NX oTOOpaXkeHHe Ha rpaduke. [Ipumeps! rpadMKoB 3aBUCHMOCTEH,
OTPaXKAIOUIMX PeabHbIC TPOLECCHI.

YucsoBble pyHKIuU. OyHKINH, OMUCHIBAIONINE MPSIMYIO B O0PaTHYIO MPOMOPIIHOHAIBHBIC
3aBHCUMOCTH, UX rpauku 1 cBoiicTea. JInuneiHas ¢pyHkuus, e€ rpaduk 1 cBoiicTBa.
KBanpatuunas Qynkuus, e€ rpadguk u cBoiictBa. CreneHHble QyHKIUHN ¢ HATypalbHBIMU
nokasaresasiMu 2 u 3, ux rpaduxu u cBoiictsa. ['paduku pynkuuit , ,

YucioBble nociae10BaTe/bHOCTH. [[oHATHE YNCIOBOM MOCTIEN0BATEILHOCTH. 3a/1aHne
MOCIIE0BATEIHLHOCTH PEKYpPPEHTHOM (hopMyIioit 1 popMysIoii n-ro yieHa.

ApudmeTrndeckasi U TeoOMeTpHUIecKas mporpeccuu. @opMyIibl n-ro wieHa apuGMeTHISCKOl 1
TeOMETPUUECKOMN MPOTPECCHiA, CyMMBI IIEPBBIX 71-X WICHOB. M300pakeHre 4eHOB
apuQMEeTUUECKOI U TeOMETPUUECKON MPOTPECCHt TOUKAMH KOOPIMHATHON TIIOCKOCTH.
JInHeWHbIN 1 SKCTIOHEHITNATBHBIN pocT. CI0KHBIE TPOLIEHTHI.



BEPOATHOCTDBb U CTATUCTUKA

OnucareabHas craTucTuka. [Ipencrapienne naHHBIX B BUJE TaOIUIL, IHarpamMm, rpadukos.
Crnyuaiinas u3MeHYMBOCTh. CTaTUCTHUYECKUE XapaKTEPUCTUKHN Ha0opa TaHHBIX: CpeHEe
apudMeTHIecKoe, MeruaHa, HanOoJIbIIee M HAaMMEHBIIIEe 3HaUeHus, pa3Max. [IpencraBienue o
BBIOOPOYHOM HCCIICTOBAHHH.

Cay4aiinble COObITHSI U BePOSITHOCTB. [IoHATHE O CiTy4alilHOM OMNbITE U CIy4ailHOM COOBITHU.
YacToTa ciay4aiiHOro coObITHSI.

CraTHCTUYECKUH MOAXOd K ITOHATHUIO BEPOATHOCTH. BepOHTHOCTI/I IMPOTHBOIIOJIOKHBIX COOBITHH.
He3zaBrucumbie cOOBITHA. Y MHOKEHUE BepOHTHOCTCﬁ. HOCTOBepHHC M HEBO3MOJKHBIE COOBITHS.
PaBHOBO3MOKHOCTE cOOBITHH. Kitaccuueckoe OIpCACIICHUC BECPOATHOCTHU.

Komo0unaropuka. Pemenrie koMOMHATOPHBIX 331a4 niepedopom BapuanToB. KomOGuHaTopHoe
npaBuiio yMHOKeHus. [lepecTaHOBKY U pakTOpHAIL.

JIOTUKA U MHOXECTBA

TeopeTI/lKO-MHOMCeCTBeHHbIe MNOHATHA. MHO)KGCTBO, 9JICMCHT MHOKCCTBA. BaI[aHI/IG MHOXCECTB
MNEPCUUCIICHUCM JJICMCHTOB, XapaKTCPUCTUICCKHUM CBOMCTBOM. CTaHI[apTHBIC 0003HaYEHH
YHUCJIOBBIX MHO>KCCTB. HYCTOG MHOKECTBO U €ro 0003HaUEHHE. IToaMHOXKECTBO. O6”be,I[I/IHeHI/Ie n
MNEPECCUYCHUEC MHOKCECTB, Pa3HOCTb MHOKCCTB.

I/IJ'IJ'II-OCTpaI_II/IH OTHOIIICHU M MCKAY MHOKECTBAMU C ITIOMOIIBIO AUarpamMm Sﬁnepa — Benna.

9JeMeHThl Joruku. [lonsarue o PAaBHOCHUJIBHOCTH, CIICAOBAHWH, YHOTp€6JI€HI/I€ JOTHUYCCKHUX
CBA3OK eciu ..., mo ..., 6 MIOM U NMOJbKO 6 mom ciydae, JOTHICCKUEC CBA3KU U, UIU.

Conepxanue y4eOHOro npeamera 1Js 8 kiacca

IToBTOpEHme

Llesb: MOBTOPUTH OCHOBHBIE CBEIeHHUsI, MPaBHja Kypca 7 Kjiacca, BOCCTAHOBUTH U
3aKpeNnuTh BHIYUCIUTETbHbIE HABBIKH H HABBIKU NMPe00pa30BaHusl BhIPAKeHU
I'naBa I. PanmonajbHbie 1podu

PanmonaneHas 1po6s. OCHOBHOE CBOMCTBO APOOH, COKpAIICHHUE TPOOCH.

ToxnecTBeHHbIE TPe0OPa30BaHNUs PATMOHANBHBIX BeIpaKeHHH. DyHKIUSA } = — U ee TpaduK.
x

Heab:BbIpadoTaTh YMEHHE BBINOJHATH TOXKIECTBEHHbIE NPe0OPaA30BaHUsl PALMOHAJBHBIX
BbIPAKEHHUH.

Tak kak JEHCTBUS C palMOHAIBHBIMU JIPOOSMHU CYIIECTBEHHBIM OOpa3oM OIMUPAIOTCS Ha
NEHCTBUS C MHOTOWIEHAMHU, TO B Haydaje TeMbl HEOOXOAMMO MOBTOPHUTH C OOydYarOIIUMUCS
npeoOpa3oBaHus LENbIX BHIPAKEHUH.

['maBHOE MecTO B JaHHOW TeMe 3aHUMAIOT AJITOPUTMBI NEHCTBHM ¢ npoOsmu. OOydarommecs
JOJDKHBI TOHUMATbh, YTO CYMMY, Pa3HOCTb, MPOM3BEICHUE M YaCTHOE JpoOeil Bceraa MOXKHO
peJcTaBuTh B BUjae Apodu. Ilpuobperaembie B JaHHONW TeME yMEHMs BBIINOJHATH CIIOKEHHUE,
BBIUYMTAHNE, YMHOXKCHHE U JIeJICHHE IpoOei SBISIOTCS OMOPHBIMHU B ITPEOOPa30BAHUAX IPOOHBIX
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BelpakeHuil. [ToaTtomy um crnenyet yaenuts ocoboe BHUMaHue. Herenecoobpa3zHo nepexoauTh K
KOMOMHHUPOBAHHBIM 33JaHUSAM Ha BCe JEHCTBUSA € JpoOsMM Mpexae, 4yeM OyAyT YCBOEHBI
OCHOBHBIC QJITOPUTMBL. 3aJaHHUs HAa BCE JEHCTBUSA C APOOSIMHU HE JOJDKHBI OBITh H3JIUIIHE
TPOMO3JIKUMU U TPYAOEMKHUMH.

[Ipn HaxoxaeHMM 3HAYEHUU JpoOei JaroTcs 3aJaHusl Ha BBIYUCIEHHS C ITOMOLIBIO
KAJIBKYJIATOpAa. B 1aHHOM TeMe pacIMpsIOTCS CBEIACHHUS O CTaTUCTUYECKHUX XapaKTEpUCTUKAaX.
BBoauTcs noHsTHE CpeHEro apu(PMETHUECKOro psijia MOJ0KHUTEIbHbBIX YHUCEIL.

N3yuenue TemMbl 3aBepIIaeTcs paCCMOTPEHUEM CBOMCTB Tpaduka QyHKIUH Y = —.
x

I'nasa II. KBagpaTHble KOpHH

[TonstTe 00 wuppanuoHaiIbHBIX unciaax. OOmMe cBeNeHUs O ACUCTBUTEIBHBIX YHCTAX.
KBanparubiii kopeHb. [IoHATHE 0 HAXO0XKACHUU TPUOIMKEHHOTO 3HAUEHUsI KBAaJIPATHOTO KOPHIL.
CaoiicTBa KBa/ipaTHbIX KOpHEH. [IpeoOpa3zoBaHus BbIpaXXeHUI, COEpKAILUX KBAJPAaTHbIE KOPHHU.
DOyHKIMA y = \/; ee CBOICTBa U rpaduK.

Heab: cucTeMaTU3upOBATH CBEJACHHUS 0 PALMOHAJIBHBIX YMCJIAX M AaTh NPeACTaBJIeHuEe 00
HPPALMOHAJIBHBIX YHCJIAX, PACIIMPHUB TEM CAMBbIM IOHSTHE 0 YHCJIe; BLIPA00TATH YMEHHE
BBINOJIHATH NIPe00Pa30BaHUA BbIPAKEHHU I, COJePKAIUX KBAAPATHbIC KOPHH.

B nanHOil Teme oOydarommecs IOJNy4alOT HayalbHOE MPEJCTaBICHHE O IOHITUU
neicTBuTeNnbHOTO yncia. C 3TOH IeNbI0 0000Ial0TCsS W3BECTHBIE OO0YYAIONIMMCSI CBEIICHUS O
panuoHaiIbHBIX uyMchax. J[ns BBeOEHUS NOHATHUS HMPPALMOHAIBHOIO YHUCIIA MCIONb3YeTCs
UHTYUTUBHOE NPEJCTABICHUE O TOM, YTO KaKIbli OTPE30K MMEET IJIUHY U MOTOMY KaXKIAOu
TOYKE KOOPJAMHATHOW NPSIMOM COOTBETCTBYET HEKOTOpoe uMcio. IlokasbiBaercs, 4TO
CYILIECTBYIOT TOUKH, HE UMEIONINE PAIlHOHATIBHBIX a0CIUCC.

[Tpu BBeneHUU MOHSTHUS KOPHS MOJE3HO 03HAKOMUTH OOYYAIOIIUXCA C HAXO0XKICHHUEM KOpHEH ¢
MIOMOILBIO KaJIbKYJISTOPA.

OcHOBHOE BHUMAaHHUE Y/ETSAETCS TMOHATHIO apH(PMETHIECKOTO KBAIPATHOTO KOPHS M CBOMCTBaM
apu(QMeTUYECKUX KBaJpaTHBIX KOpHEW. J[oka3bIBalOTCA TEOPEMbI O KOPHE U3 MPOU3BEACHUS U

[ 2
IpoOu, a TaKkKe TOXKIECTBO Vd =|a , KOTOpbIE IOJIy4al0T NMPUMEHEHHE B MPEOOpPa3OBAHUAX

BLIpa)KeHHﬁ, CoACpIKallMX  KBAaJApPaTHBIC  KOPHH. CHGI_II/IaJ'ILHOC BHUMaHHUC  YIACIACTCA
OCBO60)KI[6HI/II-O OT HpPpallMOHAJIBbHOCTHM B 3HAMCHATCIIC ,Z[pO6I/I B BLIPpAXCHHAX BHAA

%, ﬁ YMeHue npeoOpazoBbIBaTh BBIPAKEHMS, COAEpXKAlIUe KOPHH, YacTo
UCIIOJIb3YETCSl KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax I€OMETpHH, ajreOpbl U Hadal
aHaJIM3a.

[Tpogomxaercs paboTa MO pPa3BUTUIO (PYHKIMOHAIBHBIX MPEICTABICHUNA OOYYarOIIMXCS.

PaccmatpuBatoTcs (yHKIHS y = /x ,ee cBoiicTBa U rpaduk. Ilpu uzydenuu GpyHKIUH y = ~/x
TIOKa3bIBAETCA €€ B3aMMOCBs3b ¢ QyHKIMel y = x°, Tae x > 0.

I'masa III. KBagpaTHble ypaBHeHUst

KBagparHoe ypaBHeHue. @opmynia KOpHEN KBaApaTHOrO ypaBHEHHMs. PeleHne pannoHaIbHBIX
ypaBHeHU. Pemenue 3agad, NPUBOASIIMX K KBAaJApPAaTHBIM YPAaBHEHUSM U MPOCTEUILINM
paluOHaJIbHBIM YPAaBHCHUAM.

Heab:BpipaboTaTth yMEHHSI peliaTh KBAJpPaTHble YpPaBHeHMs W  MpocTeiilme
PauHMoOHAJIbHbIC YPABHECHUS U IPUMEHATH UX K PeLeHHUI0 32/1a4.



B nauane TeMbl NPHUBOAATCS NPUMEPHI PELICHUS HENOJIHBIX KBaJpPaTHBIX YPaBHEHUH. JTOT
MaTepuai CUCTEMaTU3upyeTcsa. PaccMaTpuBaroTcs: anropuTMbl PELLIEHUS HEMOJIHBIX KBAJAPaTHBIX
YPaBHEHUH Pa3aIu4HOro BUAA.

OCHOBHOE BHUMAHHME CIIEAYET YAEIUTh PEMIEHUIO ypaBHeHui Buta ax’ + bx + ¢ =0, rne a #0, ¢
UCTIONIb30BaHueM (opMylibl KopHei. B nanHO# Teme ywammecss 3HaAKOMATCS € (GOpMyIaMu
Buera, BbIpakarOmMMU CBSI3b  MEXKIYy KOPHAMM KBAQJpPAaTHOIO YpPAaBHEHUS M €ro
kodpduuuentamu. OHM HUCHOJNB3YIOTCA B JajJbHEHIIEM IpH J0Ka3aTEeIbCTBE TEOPEMbI O
pa3I0KEHUH KBAJAPAaTHOIO TPEXUWIEHA Ha JINHEHHBIE MHOXKUTEIIH.

OOyuaroniuecs OBJIAZEBAIOT CIIOCOOOM pelIeHus! APOOHBIX PAl[MOHAIBHBIX YPABHEHUH, KOTOPBIN
COCTOMT B TOM, YTO PEIICHUE TAKUX YPAaBHEHUI CBOJUTCS K PEIIEHUIO COOTBETCTBYIOIIMX LIEIIbIX
YPaBHEHHH C MOCIEAYIOLIMM HCKJIIOUEHUEM TIOCTOPOHHUX KOPHEH.

N3yueHne pnaHHOM TEMBlI MO3BOJLSIET CYIIECTBEHHO pAaCUIMPUTh almapar YypaBHEHMH,
WCITOJIB3YEMBIX JUIsSl pELIEHUSI TEKCTOBBIX 3a1a4.

I'maBa IV. HepaBeHncrBa

YucnoBble HEpaBeHCTBA M MX CBOMCTBAa. [louneHHOE ClOXKEHME M YMHOXKEHHE YHCIIOBBIX
HepaBeHCTB. [lorpemHocTs W TOYHOCTh MNpuUONMXKEeHUs. JIMHelHble HEpaBeHCTBA C OJHOM
IIEPEMEHHOM U UX CUCTEMBI.

Henb:03HaKOMUTH 00y4arOIIUXCH C NMPHUMEHCEHHEM HEPABEHCTB [JIsi OLCHKH 3HAa4YeHHH
BbIPA’KEeHHNH, BLIPA00TATh YMEHHE PelIATh JJUHEHHbIe HEPABEHCTBA ¢ OJJHOI NepeMeHHOH 1
HX CHCTEMBI.

CBolicTBa 4YHCIOBBIX HEPABEHCTB COCTABJISIOT Ty 0a3zy, Ha KOTOpPOM OCHOBAaHO peIlIeHHE
JIMHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOU. TeopeMbl O MOWIEHHOM CIIOKEHUU U YMHOKEHHUH
HEPABEHCTB HAXOAAT INPUMEHEHHE IIPU BBIIIOJHEHUU IPOCTEHIINX YNPAKHEHUM HAa OLEHKY
BBIP@KEHUI MO METOJY TIpaHull. BBOIATCS NOHATHS aOCOMIOTHOW MOTPEUIHOCTH M TOYHOCTHU
IpUOJIMKEHUS, OTHOCUTEIBHOMN MOTPELIHOCTH.

YMeHus NpoBOIUTH ACyKTUBHBIE PACCyKIEHUS MOJIy4al0T pa3BUTHE KaK IPU JOKa3aTelbCTBaX
YKa3aHHBIX TEOPEM, TaK U IIPY BBIIIOJHEHUH YIPAKHEHUH Ha JOKA3aTeIbCTBA HEPABEHCTB.

B cBsA3u ¢ penieHneM JTMHEHHBIX HEPABEHCTB € OJHOM IIEPEMEHHOM 1AaeTCs NOHATHE O YHCIIOBBIX
IPOMEKYTKAX, BBOJSTCS COOTBETCTBYIOIIME Ha3BaHUS M 0003HaueHHs. PaccMOTpeHHIo cucreM
HEPAaBEHCTB C OJHOW MEPEMEHHOW NPEIIIECTBYET O3HAKOMJIEHHE OOy4YaroIUXCsl ¢ MOHATUAMU
nepecedeHust U 00bEeJMHEHHS] MHOKECTB.

[Ipu pemieHHH HEpPaBEHCTB HCIOJB3YIOTCS CBOMCTBA PAaBHOCWIIBHBIX HEPABEHCTB, KOTOpPBIE
Pa3bsCHAIOTCS Ha KOHKPETHBIX mpumepax. Oco0oe BHUMaHUE CIEAYeT YIEJIUTh OTpaboTKe
YMEHUs pelaTh NpocTelIne HepaBeHCTBa Bua ax >b, ax <b, OCTaHOBUBIIMCH CIIELUAILHO HA
ciyyae, koraa a <0.

B aT0i1 TeMe paccMaTpuBaeTCs TAK)KE PELICHHE CUCTEM JIBYX JIMHEHHBIX HEPAaBEHCTB C OAHOU
IIEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIE 3aIIMCAaHbI B BUJIC JBOMHBIX HEPABEHCTB.

I'maBa V. CreneHns ¢ nejbIM nokasaresnemM. BeposiTHOCTb M cTaTHCTHKA

Crenenp C HeNbIM TOKa3aTeneM M ee cBoiictBa. CtaHmapTHeI B uucha. [IpubnmkeHHbIe
BBIYKCIICHHUS.

Heab:BbIpadoTaTh yMeHHE HNPHMEHSATH CBOMCTBA CTENEHHM C NeEJBbIM IOKa3aTeleM B
BBIYHCJICHUSAX H NIPeodpa3oBaHuAX, cGOpMHPOBATH HAYAJIbHbIC NIPeACTABJICHHSA 0 cOope n
ITPyNNHPOBKE CTATHCTHYECKUX JAHHBIX, MX HAIJISIAHOM HMHTEpIpeTaliu.

B aT0i TeMe GpopMynHpyIOTCSl CBOMCTBA CTETICHH C LIEIBIM IOKa3zaTesneM. MeTos JoKa3aTeabCTBa
ATUX CBOMCTB IIOKa3bIBAECTCS HA MPUMEPE YMHOXKEHUS CTEIIEHEN ¢ OJIMHAKOBBIMA OCHOBAHUSIMH.
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Jlaércs moHATHE O 3alMCU YMcia B cTaHAAapTHOM Buje. [IpuBoasTcs mpuMepsbl MCIIOIb30BaHMS
TaKoM 3anucu B Gpu3MKe, TEXHUKE U APYTrUX 00IaCTAX 3HAHUI.

[IpencraBnenne qaHHBIX B BUAE TaOdHI, AHarpamm, rpaduKoB. 3armoiHEeHUe TaOIull, YTCHUE U
MIOCTPOCHHE JHarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYTOBBIX). UTeHHE rpad)uKOB peaabHBIX
nporieccoB. M3prnedenne wWHGOpMAMKM W3 JOMarpaMM W Ta0JIMI, WCIOJIb30BaHUE U
UHTEPIPETALNS TaHHBIX.

CrnyuvaiiHplif sKcnepuMeHT (OmbIT) M ciydailHoe coObiTHe. BepostHocTh M wactoTta. Posb
MaJIOBEPOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUI B MpHUpone U B obuiecTBe. MoHeTa u
UrpajibHasi KOCTh B TEOPUH BEPOATHOCTEA.

I'pad, Bepummna, pedpo. Crenenbp BepuiuHbl. Yucino pédep M cymMmapHasl CTENEHb BEPLIMH.
[TpencraBnenne o cBasHoctu rpada. Lenu u nukisl. [Iytu B rpadax. O6xon rpada (Ditnepon
nyTh). [IpencraBnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3agayu ¢ momMomipo rpagoB.
[IpencraBnenne naHHBIX B BuAe Tabnuim, auarpamm, rpadukoB. MHOXKECTBO, JIIEMEHT
MHOXECTBa, MOIMHOXecTBO. Omepanuu HaJl MHOXECTBAMH: OOBEIUHEHHE, IepeceueHue,
nononHeHue. CBoiicTBa omnepauuii HaJl MHOXKECTBAMU: NEPEMECTUTENBHOE, COYETATENbHOE,
pacrpenenuTeNbHoe, BKIOYeHHs. lcnonb3oBaHue rpadUyecKoro IMpeicTaBlIeHUs] MHOXKECTB
JUIs OTIMCaHMS PeajbHbBIX IPOLIECCOB U SBJICHUHN, IPU PEILICHUH 33/au.

N3mepenue paccemBaHMsl AaHHBIX. Jlucnepcus U cTaHIapTHOE OTKJIOHEHHE YMCIOBBIX HA0OPOB.
Jluarpamma paccerBaHusl.

DneMeHTapHbIE COOBITHA CilydailHOro ombita. CiydaiiHble COOBITHS. BepOosSTHOCTH COOBITHIA.
OnbITHL C PAaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMH. CiydaiiHblid BEIOOp. CBSI3b MEKITY
MaJIOBEPOSTHBIMU U MPAKTHYECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKe.
JepeBo. CBoiicTBa JIepeBbEB: €JUHCTBEHHOCTh MTyTH, CYLIIECTBOBAaHUE BUCSUEH BEPILUHBI, CBA3b
MEXy YUCIOM BeplIuH U yuciaoM pédep. [IpaBuno ymHoxkeHus. Pemenue 3a1ay ¢ NOMOIIBIO
rpados.

[IpotuBononoxusie coObiTusA. Juarpamma Oinepa. OObennHEHHE U NEepecedeHue COOBITHIA.
HecoBmecTHble coObITHS. DOpMyIIa CI0KEHUS BEPOSTHOCTEH. Y ClIOBHAs BeposTHOCT. [IpaBuiio
ymHOXeHus1. HezaBucumbie coObiTus. [IpencraBienue skcriepuMeHTa B BHJE JiepeBa. Pemenue
3a/1a4 Ha HaXOKJEHHE BEPOSITHOCTEHN C MOMOILBIO JIepeBa CIIy4allHOTO 3KCIEPUMEHTA, 1harpaMm
Ditnepa.

IloBTOpPEHME

Heab: moBTOopeHue, 00001eHHE M CHCTEMATH3AIMA 3HAHUI, YMEHH M HABBIKOB 32 KYpC
anredpsl 8 Kiacca.

Conep:xxanue y4eOHOro npeamMera 1Js 9 kiacca

IloBTOpPEHME
Ileab: NOBTOPUTH OCHOBHBIE CBEACHH, IPaBUIA Kypca 8 kiacca.

I'masa I. KBaaparuynas ¢pyHkuus

Oynukmus. O6iacTs onpeeeHus U o0acts 3HadeHU GyHknun. CBoHcTBa QYHKITHIA.
KBanparsslii TpexuiieH U ero KOpHU. Pa3inokeHne KBagpaTHOro TpeX4aeHa Ha MHOKHUTEIIN.
dynkuus y=ax?, ee rpaduk u cBoiictsa. ['paduku QyHkuumit y=ax>+n u y=a(x-m)>.IToctpoenue
rpaduka kBaapatuyHoi pyHkunu. @ynkuus y=x". Kopens n-if crenenu.
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Henb: paclIMpPUTH CBeieHUS 0 CBOMCTBAX (DYHKIMIH, 03HAKOMHUTH 00y4aIOIIUXCS €O
cBOlicTBaMM U rpauKoM KBaAPATHYHOH QyHKIMH.

B Hauane TemMbl cuCTeMaTU3upyOTCs CBeleHUs 0 QyHKIuUsAX. [IOBTOPSAIOTCS OCHOBHBIE IOHSATHS:
(GyHKIMS, apryMeHT, 00J1acTh onpeneneHus GyHKuuu, rpaduk. J[atoTcest MOHATHS 0 BO3pacTaHUH
¥ yObIBaHMH (DYHKIIMH, TIPOMEKYTKAX 3HAKOMOCTOSTHCTBA. TeM caMbIM co3naetcs 06asza Juis
YCBOEHHUS CBOICTB KBaJPAaTUYHON U CTETIEHHON (PYHKIIMIA, a TaKKe JUIsl JalbHEUIIero
yriryoaeHus QyHKIHMOHAIBHBIX NPEICTaBICHUH TPU 3y4EeHUH Kypca ajireOpbl U Havasl aHaJIn3a.
[ToaAroTOBUTENBHBIM IIATOM K M3YYEHUIO CBOMCTB KBAaJPAaTUUHOM (DYHKIIMHU SBISIETCS TAKKe
paccMOTPEHHE BOIIPOCA O KBAPAaTHOM TPEXUJICHE U €r0 KOPHSIX, BBIACJIICHUN KBaJpaTa JBy4JIcHa
13 KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0KEHUHU KBAaJPATHOTO TPEXUICHA Ha MHOKUTEIIH.

N3ydenne KBajpaTHUHON QYHKIMH HAYUHAETCS C PACCMOTPEHUs! QYHKIMH y=ax>, e€ CBOUCTB U
ocobeHHOCTeH rpaduKa, a TaKkKe APYruX YaCTHBIX BUJOB KBaIPATUIHON QYHKIINH — QYHKITH
y=ax>+n, y=a(x-m)?. DTH CBEJECHUsI UCIIOJIB3YIOTCS IPH U3YYEHHH CBOMCTB KBAJAPATHYHOM
¢yHKIMK 061Iero Bua. BaxkHo, 4ro0bl 00y4aromuecs NOHsIIM, YTO rpaguk QyHKIUHN y = ax>+
bx + ¢ MOKeT ObITh T0JTy4€eH U3 rpaduka GyHKIUH Y = ax>C MOMOIIBIO ABYX TapaslIebHbIX
niepenocoB. [Ipuémsl octpoenust rpaduka GpyHKum y = ax*+ bx + ¢ oTpabarsiBaroTCcs Ha
KOHKpPETHBIX ITpuMepax. [Ipu 3ToM ocoboe BHUMaHKE ClIeAyeT yIeIUTh (GOPMUPOBAHUIO Y
00y4JaroImuxcst yMEHUs YKa3bIBaTh KOOPJMHATHI BEPIINHBI 1apaloJibl, €€ OCb CHMMETPHH,
HarpaBiieHue BeTBel napaboJibl.

[Ipu usyueHuu 31oil TeMsbl JanbHENIIEee pa3BUTHE [10JIy4aeT YMEHUE HAaXOUTh 110 TpapuKy
IPOMEXYTKH BO3pACTaHMs U YOBIBAaHUS (PYHKIIUH, a TAK)KE TIPOMEKYTKHU, B KOTOPBIX (PYHKITUSL
COXpaHsIeT 3HaK.

OOyuaroniyecs 3HaKOMSTCS CO CBOWCTBAMH CTENEHHOM QyHKIMM y=X"IIpU Y€THOM M HEYETHOM
HaTypaJbHOM I0Ka3aTele n.. BBogurcs mnousTHe KOpHSA n-i ctenenn. O0yvaromuecs 10IKHbI

o 3/_ 4/
NOHUMAaTh cMbich 3anuceit Buga ¥~ 27 | V81 Ouu nonywaror npesicTapieHue 0 HaXOXIEHUH
3HAYEHHH KOPHSI C IIOMOILBIO KaJIbKYJISTOpa, PUYEM BBIpAaO0OTKa COOTBETCTBYIOLINX YMEHUI HE
TpeOyercs.

I'nasa II. YpaBHeHHns1 1 HEPaBEHCTBA C OJHOI NMepeMeHHOI

[lenoe ypaBHeHue u ero kopHu. JpoOHbIe parmoHalIbHbIC ypaBHEHUs. Pelienne HepaBeHCTB
BTOPOM CTEIEHU C OJIHOM NEPEMEHHOM. Pellienne HepaBeHCTB METOIOM UHTEPBaIoB. HekoTopbie
MIPUEMBI PEIICHUS IEIBIX YPABHEHHI.

Heab: cucTeMaTU3UPOBATH U 0000IIMTH CBEJACHHUS O PElIEHUH IeJIbIX U IPOOHBIX
PALMOHAJIBLHBIX YPABHEHHUI C OJHOM NepeMeHHOM, c(hopMHpPOBATHL YMEHHE pPeliaTh
HepaBeHcTBa BHAA ax’*+ bx + ¢>0 uau ax*+ bx + ¢<0,raea 0.

B 31011 Teme 3aBepiaeTcsa U3yuyeHUe paliOHAIbHBIX YPAaBHEHHM ¢ OHOM NepeMeHHO. B cBs3u
C 3TUM TIPOBOAMTCS HEKOTOpPOE 00001IeH e U yriTyOIeH!e cBeleHri 00 ypaBHEHUIX. BBoasaTCs
MOHSITHS [IEJIOT0 PAIIMOHAIBHOTO YpaBHEHUS U ero creneHu. O0yJaronuecs 3HaKOMSITCS C
peneHueM ypaBHEHUM TPEThEU CTEIIEHU U YETBEPTOU CTEIIEHU C IIOMOLIBIO Pa3JI0KEHHS Ha
MHOKHATEJIA U BBEJICHUSI BCIIOMOTaTeJIbHON NEPEMEHHON. MeTo1 pelieHns] ypaBHEHUN TyTeEM
BBEJICHHS BCIIOMOTATEIbHBIX MEPEMEHHBIX OyI€T IHUPOKO UCTOIB30BaThCS JAIbHEHUIIIEM MTPU
pEIIeHUU TPUTOHOMETPUYECKUX, JIOrapu(MUIECKUX U APYTUX BUIOB yPaBHEHUH.
PacummpsroTcest cBefieHus 0 penieHuu ApoOHBIX pallMOHANBHBIX ypaBHeHUH. OOyuaromuecs
3HAKOMSTCS C HEKOTOPBIMU CIIELIMAIbHBIMU [TPUEMAMU PEIICHUS TAKUX YPAaBHEHMUIA.
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®opMHUpPOBaHKE YMEHUH PENIaTh HEPABEHCTBA BHA ax>+ bx + ¢>0 win ax*+ bx +¢<0,raea 0,
OCYIIECTBIISICTCS C OTIOPOH Ha CBeJIeHHs O Tpaduke KBaApaTUIHOW (QYHKIMH (HalpaBICHHE
BETBEH, €€ PacroI0KEeHUEe OTHOCUTEIBHO ocH OX).

OOyuaromnyecs: 3HaKOMSTCS C METOIOM MHTEPBAJIOB, C IIOMOIIBIO0 KOTOPOTO PEIIaloTCs
HCCJIOXKHBIC pallMOHAJIbHBIC HCPABCHCTBA.

I'nasalll. YpaBHeHus H HepaBeHCTBA ¢ ABYMS llepeMEHHbIMH

YpaBHeHHe ¢ ABYMS IepeMEeHHbIMU U ero rpaduk. ['paduueckuii cocod pemieHus cucTem
ypaBHeHUU. Pemienue cucteM ypaBHEHUI BTOpOH cTeneHu. Penienue 3a1a4 ¢ moMOIIbIO CUCTEM
ypaBHEHUI BTOpOU creneHu. HepaBeHcTBa ¢ 1ByMs nepeMeHHbIMU. CHCTEMBI HEPABEHCTB C
JIByMsI [IEPEMEHHBIMU.

Lean: BbIpadaThIiBaTh YyMEHHUE PelIaTh MPOCTEHINe CUCTEMBI, COJIepKallie YPaBHEeHHe
BTOPO# CTENEeHHU ¢ ABYMS IePeMEHHBIMH, U TEKCTOBBIE 32/1a4H € IOMOILIbIO COCTABJICHUS
TAKMX CUCTEM.

B nannoli TeMe 3aBepiiaeMcs U3y4eHHE CUCTEM YPaBHEHUM ¢ IByMsl. IepeMeHHbIMU. OCHOBHOE
BHUMAaHHE YIEISETCS CUCTEMaM, B KOTOPBIX OJIHO U3 YPaBHEHUN NIEPBOIl CTENEHH, a IPYroe
BTOpOil. U3BecTHBIN ydyamuMes crocod MoACTaHOBKH HAXOIUT 3/1€Ch JalbHENIIee IPUMEHEHHE
Y TI03BOJISIET CBOJIUTH PELIEHUE TAKUX CUCTEM K PELICHUIO KBAPATHOTO YPABHEHUS.
O3HakoMJIeHHE 00YYaIOIIMXCS C IPUMEPAMU CUCTEM YPaBHEHHI ¢ ABYMsI IEPEMEHHBIMU, B
KOTOpBIX 00a ypaBHEHMs BTOPOU CTENEHHU, JOHKHO OCYILIECTBISATHCS C JOCTaTOUHOM
OCTOPOKHOCTBIO M OTPAaHUYMUBATHCS IPOCTEUIINMHU ITPUMEPAMHU.

[IpuBnedeHue U3BECTHHIX 0OYUAIOIIMMCS TPApUKOB ITO3BOJISIET IPHUBECTH IIPUMEPHI
rpaduueckoro perienus cucreM ypaBHeHU. C MOMOIIBIO rpaduuecKux NpeCcTaBlIeHUH MOKHO
HATJISHO MTOKAa3aTh O0YYaIOUIUMCS, UTO CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEpEMEHHBIMU
BTOPOU CTENEHU MOTYT UMETh OJHO, J[Ba, TPH, YETHIPE PEIICHUS I HE UMETh PEIICHUM.
Pa3zpaboTranHblif MaTeMaTHYECKHI arnapar Mo3BOJISIET CYLIECTBEHHO PACIIMPUTh KJIacc
COJIepXKaTENIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMbIX C IOMOLIBIO CUCTEM YPABHEHUU.

HSY‘IGHHG TEMBbI 3aBCPpIIACTCA BBCACHUCM ITOHATUA HCPABCHCTBA U CUCTCMbI HCPABCHCTB C
IByMs iepeMeHHbIMH. CBeZleHns 0 rpaduKax ypaBHEHHIA C IBYMsI IEPEMEHHBIMHU HCIIOJIb3YETCS
IIPU WIIIOCTPALIN MHOKECTB PEIICHU HEKOTOPBIX IPOCTEUIINX HEPABEHCTB C ABYMS
MNEPEMCHHBIMU U UX CUCTCM.

I'nasa IV. Apudpmerndeckasi 1 reoMeTpUIECKAs NPOTrPeccum

[TocnenosarensHocTu. Onpenenenue apupmernyeckoit nmporpeccuu. @opmyiia n-ro wieHa
apupmeTrueckoil nporpeccuu. Popmyna cyMMbl N-NEPBBIX WIEHOB apU(PMeTHIECKO
nporpeccuu. OnpeaeneHue reomeTpuieckon nmporpeccuu. @opmyiia n-ro ujaeHa
reOMETPHUUYECKOU Iporpeccur. @opMyiia CyMMBI N-IIEPBBIX YICHOB T€OMETPUYECKON
IIPOTPECCUMU.

Heab: naTh NOHATHA 00 apuPMeTHYECKOI U TeOMeTPHUYECKON MPOrpeccusix KaK YMcI0BbIX
10CJIe/10BATEJbLHOCTAX 0C000ro0 BUA.

[Tpu n3ydeHun TeMbl BBOJUTCS MOHATHE TIOCIEN0BATEIIBHOCTH, Pa3bsCHAETCS CMBICI TEPMUHA
«n-# 4JIeH MOCIIe10BaTEIbHOCTIY, BBIPA0AThIBACTCS YMEHUE UCII0JIb30BaTh HHAEKCHOE
o0o03HaueHHEe. DTH CBEACHUS HOCAT BCIIOMOIaTEIbHbIN XapaKkTep U UCIIOJIb3YIOTCS Ul U3yUCHHUS
apupMeTUYECKON U FreOMETPUUECKON MPOTPECCUA.
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Pabora ¢ ¢popmynamu n-ro 4jaeHa U CyMMbI IIEPBBIX N YIEHOB MPOTPECCH, HOMUMO CBOETO
OCHOBHOTI'O Ha3HAY€HUs, II03BOJIIET HEOJHOKPATHO BO3BPALATHCS K BBIYUCIICHUSAM,
TOKJIECTBEHHBIM IIPE0OpPa30BaHUsM, PELICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcs XxapakTepUCTUYECKHE CBOMCTBA apU(METHYECKON 1 T€OMETPHUYECKON
IPOrPECCHUil, YTO MO3BOJISIET PACILIUPUTH KPYT IIpe/jlaraéMblx 3aad.

I'naBa V. DileMeHTbI KOMOMHATOPUKHU U TEOPHH BePOSITHOCTEH

[Tpumepsl koMOMHATOPHBIX 3a7au. [lepecranoBku. Pazmemienus. Coyeranus. OTHOCUTEIbHAS
4acToTa cilydyaifHoro coobITHs. BeposTHOCTh paBHOBO3MOKHBIX COOBITHH.

Heab: 03HAKOMHUTBL 00y4aI0IIMXCS CIIOHATHSIMH NEPECTAHOBKH, Pa3MeIeHUs, COYCTAHUSA U
COOTBETCTBYOIMMH (POPMYJIAMH VIS OACYETAa UX YHCJIA; BBECTH NNOHATHS
OTHOCHUTE/IbHOM YaCTOThI M BEPOATHOCTH CJIYYAHHOI0 COOBITHS.

[Ipencrapnenne qaHHBIX B BUAE TaOdHIl, AUarpamm, rpaduKoB. 3armoiHEeHUe TaOIul, YTCHUE U
MIOCTPOCHHE JHarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYTOBBIX). UTeHHE rpad)uKOB peaabHbBIX
nporieccoB. M3prnedenne wHGOpMANMM W3 JMarpaMM MW TaOJIMI, WCIOJIh30BaHUE U
MHTEPIIPETALNS JaHHBIX.

CrnyuvaiiHplif sKcnepuMeHT (OmbIT) M ciyyailHoe coObiTHe. BepostHocTh M uactoTta. Posb
MaJIOBEPOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUI B MpHUpose U B obuiecTBe. MoHeTa u
UrpajbHasi KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, Bepummna, pedpo. Crenenbp BepuiuHbl. Yncino pédep M cymMmapHasl CTENEHb BEpPIIMH.
[IpencraBnenue o ceszHoctu rpada. lemn n nukiel. [Iytu B rpadax. O6xox rpada (Ditnepos
nyTh). [IpencraBnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3agayd ¢ momMompo rpagos.
[IpencraBnenne naHHBIX B BUAe Tabmui, auarpamm, rpadukoB. MHOXECTBO, JIIEMEHT
MHOX€ECTBa, MMOJMHOXkecTBO. Omnepanuu HaJl MHOXXECTBaAMM: OObEIUHEHUE, IepeceueHue,
nononHeHue. CBolicTBa omepanuil HajJ MHOXKECTBAMHU: IEPEMECTUTENBHOE, COYETATEIbHOE,
pacrpenenuTeNbHoe, BKIOYeHHs. lcnonb3oBaHue rpadUyecKoro IMpeicTaBlIeHUs] MHOXKECTB
JUIsL OIIMCAHMsI pEAJIBHBIX ITPOLIECCOB U ABJICHUH, IPU PELICHUM 3a/1a4.

N3mepenue paccenBaHMsl AaHHBIX. Jlucnepcus U cTaHAapTHOE OTKJIOHEHHE YMCIIOBBIX HA0OPOB.
Junarpamma paccenBaHusl.

DneMeHTapHbIE COOBITHA CiydaiiHOro ombita. CiydaiiHble COOBITHS. BepOosSTHOCTH COOBITHIA.
OnbITEL C PAaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH. CiydaiiHblid BEIOOp. CBSI3b MEKIY
MaJIOBEPOATHBIMH U MTPAKTUYECKH TOCTOBEPHBIMU COOBITUAMHU B IIPUPO/IE, OOIIECTBE U HAYKE.
JepeBo. CBolCTBa 1EPEBBEB: €AMHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSYEH BEPLIMHBI, CBSI3b
MEXy YMCIOM BeplIuH U uuciaoM pédep. [IpaBuno ymHoxeHus. Pemenue 3a1a4 ¢ NOMOIIBIO
rpados.

[TpotuBononoxusie coObiTusA. Juarpamma Oitnepa. OObennHEHHE U NEepecedeHHue COOBITHIA.
HecosmecTHble coObiTus. @opMyiia CI0KEHHUS BEPOATHOCTEN. Y CIIOBHAsl BEPOSITHOCTB. [IpaBuio
ymHOXKeHus1. HezaBucumbie coObiTus. [IpencraBienue skcriepuMeHTa B BHJE JiepeBa. Pemenue
3a/1a4 Ha HaXOKJEHHE BEPOSITHOCTEHN C MOMOILBIO JIepeBa CIly4allHOTO 3KCIEPUMEHTA, 1harpaMm
Ditnepa.

[IpencraBienue naHHBIX B BUAE TaOJIUL, AMArpaMM, IpauKOB, HHTEpIIpeTalus JaHHbIX. UTeHue
U IIOCTPOEHUE TabJuLl, JUarpaMm, rpa)uKoB 10 peaIbHbIM JaHHBIM.

[lepecranoBku u ¢pakropuan. Coueranus u yucio coueranuil. Tpeyronpuuk Ilackans. Pemenue
3aJa4 C UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomeTrpuueckas BeposiTHOCTh. Ciy4yaiiHbIl BHIOOP TOUKHU U3 (PUIYpbI HA IUIOCKOCTH, U3 OTPE3Ka
U U3 IyTU OKPYKHOCTH.
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Hcneiranne. Yenex u Heynada. Cepus UCHbITaHUM 110 nepBoro ycmexa. Cepusi MCIBITaHUN
Bbepuynmu. BepostHocTH coObITHH B cepuM ncnbITaHUi bepHyIu.

CnyyaliHas BeIMYMHA M paclpeseleHUe BeposTHOCTEH. MaremaTHueckoe OXXHJIaHue U
mucnepeus. [Ipumepsl MareMaTH4eCKOro OXHJAAaHUS KaK TEOPETHYECKOIO CPEIHEro 3HaueHus
BEJIMUYMHBL. MaTtemMaTnyeckoe OKuJaHue U JUCIEPCUs CydyallHOM BEJIMYMHBI «YUCJIO YCIEXOB B
CcepuM UCHbITaHUN bepHyum.

[lonarue o 3akoHe OonbIMX yHcen. M3MepeHHe BEpOATHOCTEH C MOMOIIbIO 4acTOT. Poib u
3Ha4YeHHE 3aKOHA OOJIBLINX YHCEI B IPUPOJIE U OOILECTBE.

IToBTOpEHunEe

Henab:noBTopenne, 00001eHHEe W CHCTEMATH3ALMS 3HAHUI, YMEHHH M HABBIKOB 32 KypC
ajredpsnl 7-9 Kiaccos.

TemaTn4eckoe IJIAHUPOBAHHUE

KoanuecTBo 4acoB

Pazpgen 8-9 kiaccwl
8 9 Hroro
KJace | KJacc
Apudmeruka. 14 9 23

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

Auredpa. 82 46 128
Anredpanyeckne BbIpakKeHUsi. Y paBHEHUSsI.

HepaBencrna

DYyHKUUM. 4 43 47

OcHoBHBIC NOHATHSA. YK CT10BbIE (PYHKIIUH.
YucaoBble MOCTEI0BATEILHOCTH

BeposiTHOCTB U CTATHCTHKA 34 34 68
OnucareabHas cratucTuka. Ciy4aiinblie
coObITHS M BeposiTHOCTH. KomOuHaTopuka.

Jlormka u MHOKecTBAa. 2 4 6
TeopeTHKO-MHOKECTBEHHbIE TIOHATHS.
DJIeMeHTHI JIOTUKH.

HToro nmo kiaaccam 136 136 272

Jig 8 kiacca

Pazgen Kosan4yecTBO 4acoB B Kosin4ecTBO KOHTPOJIBHBIX
paboueii mporpamme pabot
IToBTOpEeHue Kypca 2 -

anaredpsl 7 kaacca

PaunonajabHbie apoou 23 2
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KBaaparHbie KopHU 20 2
KBaaparHbie ypaBHeHUsA 22 2
HepaBencrBa 21 2
Crenennb C eJbIM 41 2
nokaszaresjaeM. BeposiTHOCTH

U CTATHCTHKA

IloBTOpEHUE 7 1
Hroro 136 11

g 9 kjacca

Pa3nen KosmyecTBo 4acoB B KoimmyecTBO KOHTPOJIBHBIX
paboueii mporpamme padort
I[MoBTOpeHue Kypca 2 -
aare0pbI 8 kiacca
KBaaparuunas pynkumus 25
YpaBHeHHS M HEPABEHCTBA 17 1
€ OTHOM MmepeMeHHOM
YpaBHeHUs M HEPABEHCTBA 20 2
¢ IBYMS NepeMeHHbIMHU
ApudmMernyeckas u 16 2
reoMeTpuyecKas
nporpeccuu
DJIeMeHThl KOMOMHATOPUKHU 34 2
U TEOPHH BEPOSITHOCTEM
IMoBTOpEHUE 22 1
Hroro 136 10
8 KIIACC
KosmnuecTBo yacoB
H Kont Ipakr | JJIEKTPOHHbBIE
anMeHOBaHMe
Ne n/m pa3aesnoB U TeM Bee | POTRH | HeCK (muppossic)
bIe e o0pa3oBaTe/bHbIE
NMPorpamMmbl ro
padot padort pecypchl
bl bl
1 Uucna v BEIYHCIICHUS. 15 2 bubmuoreka [JOK
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KBanparnasie kopHH

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

[ToBTOpeHue Kypca

2 BEPOSITH U CTATUCTUKH 7 4 bubnnorexa [IOK
p https://m.edsoo.ru/7f417{b2
Kjacca
OnucarenbHast
3 CTaTUCTHKA 4 bubmmorexa [JOK
) https://m.edsoo.ru/7f417{b2
PaccenBanne jaHHBIX
Yucna U BEIUUCICHUS.
4 CreneHs ¢ LeabIM 7 bubnmorera [TOK
H https://m.edsoo.ru/7f417af8
[MOKa3aTelIeM
Anrebpanueckue
5 — 5 bu6mmorexa [IOK
P - https://m.edsoo.ru/7f417af8
KBaaparHblii TpEXuieH
bu6mmorexa [IOK
M 4
6 Hozxectsa https://m.edsoo.ru/7f417{b2
Anrebpanyeckue
bu6mmorexa [IOK
7 BBIPAKEHMUSI. 15
https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1poOb
YpaBHeHus u
8 HEpaBEHCTBA 15 bubmmorera [TOK
p ) https://m.edsoo.ru/7f417af8
KBanparuble ypaBHEHUS
9 BepositHoCTh 6 bubnuoreka LIOK
CITy4altHOTO COOBITHS https://m.edsoo.ru/7f417b2
YpaBHeHus u
10 HepaBeHncTBa. CucTeMBI 13 bubnnorexa [IOK
P L https://m.edsoo.ru/7f417af8
ypaBHEHUN
1 Bgenenue B Teoputo 4 bu6mmoreka [IOK
rpacdos https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
12 % §) 8
Crryuaitpie coObrTHs https://m.edsoo.ru/7f417fb2
YpaBHEeHUS U
13 HEpaBEHCTBA 12 bubnnorexa [IOK
p ' https://m.edsoo.ru/7f417af8
Hepagencrtra
14 Oyukuuu. OCHOBHBIE 5 bu6mmoreka [IOK
MOHATHUS https://m.edsoo.ru/7f417af8
Oynkuuu. YucioBbie bu6mmoreka [IOK
15 9
byHKIIUN https://m.edsoo.ru/7f417af8
16 [loBTOpEHUE U 6 bubnuorexa LIOK
000011IEeHNE https://m.edsoo.ru/7f417af8
O6o0menue, 4 bu6mmorexa [{OK

CUCTCMAaTHU3al s 3HaHHUH

https://m.edsoo.ru/7f417{b2
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OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME
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