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MecTo AMCHMILVIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrpaMMBbl

HucnmmumHa «OCHOBBI  MareMaTuyeckod o0paboTku  uHpOpManuW»  BXOJUT B
MupoBo33peHUYeCKUI MOy b YaCcTH, (POPMHUPYEMON y4aCTHUKaAMHM 00pa30BaTeIbHBIX OTHOIIECHUI
broka 1. lucuumivnasl - (MOIYIJIH) yu4eOHOro IJjaHa OCHOBHOW  mpodeccHoHaIbHOM
o0pa3oBaTeNpHONM IpOrpaMMbl BbICHIEr0 OOpa3oBaHMs — MporpamMmbl OakanaBpuara IO
HanpasieHuto noarotoBku 44.03.01 [enarornyeckoe oOpazoBanue, 3209HON (HOPMBI OOYUEHUSI.

ITponiecc ocBoeHMs] AUCUUIUIMHBI Oa3sUpyeTcss Ha 3HAHMSIX, YMEHHMSIX W HaBBIKaXx,
NpUOOPETEHHBIX TMPU U3YyYCHHH YYE€OHBIX NMPEJIMETOB CpelHEH IKOIbI (MaTemMaTuka; aiaredpa, B
TOM YHUCJIE OCHOBBI TEOPHH BEPOATHOCTEH M MAaTEMAaTUYECKOW CTAaTHUCTHKH; F€OMETpHs; Hadana
MaTeMaTUYeCKOr0 aHaJIK3a).

Pe3ynpTaThl OCBOEHMSI AMCUUIUIMHBI MOTYT OBITh BOCTPEOOBaHbBI INPH HPOXOXKICHUU
NpaKkTUK o00s3aTenbHON vacTH bioka 2. I[IpakTHKU: NPaKTUKA KOMMYHUKATHBHOTO MOJYJIS
«Y4yebHast (HaydyHO-UCCIIeZIOBAaTeNbCKasi padoTa, IOJydeHHE IMEPBUYHBIX HABBIKOB HAay4HO-
HCCIIEIOBATENBCKOM paboThl) KypcoBas pabdota Nel» M MpakTHUKW MCHXOJIOTO-TIENarorndeckoro
Monynsi «YdueOHas (HaydHO-MCCIIEeIOBaTeNbcKas paloTa, IOJIy4YEeHUE T[EPBUYHBIX HABBIKOB
HAYYHO-HMCCIIEIOBATENbCKONH pPabOThI) KypcoBasi pabora N2y, HEOOXOAWMBI Ui YCIIEHIHOTO
IPOXOXKJEHHUsST TOCYyJapCTBEHHOM HTOroBoi arrectauuu: biok 3. I'ocynapcTBeHHas WTOroBas
arrecTanus — «BpIOTHEHNE U 3aIIUTa BBITYCKHOW KBaTH(PHUKAIIMOHHON paboThI».

1. Ilepeyenb IUIAaHHpPYeMBIX pe3yJabTaTOB 00y4yeHusi (00pa3oBaTeJbHBIX
pe3yJbTaTOB) MO JUCHHUILIUHE

Leasto ocBoenus: aucuuIuIMHBl «OCHOBBI MaTEMaTHYECKOW 0OpabOTKH HH(OpMAIII
SBIIAETCS TOATOTOBKa OakamaBpa K paboTe yuuTeneM B 00Ie00pa3oBaTeNbHON IIKOJIE.
JlucuuiuiiHa TpeAHa3HadeHa JaTh OyayIuM YYUTEISIM MPOo(eCcCHOHANBHYIO (TEOPETHYECKYIO U
MPAKTUYECKYI0) TMOATOTOBKY, CBSI3aHHYI0 C (OpPMHUpPOBaHMEM ONbITa  crenuduueckoit
MaTeMaTHYeCKON JeSTeNbHOCTH, HANpPaBICHHOW Ha pEIIeHHe HayYHO-HUCCIIEHOBATEILCKUX U
HKCHEPUMEHTAIbHBIX 337a4 B IPo(hecCHOHaAIbHON cdepe.

3agaveil OCBOCHUS AWCIUIUIMHBI SBJSIETCS 3HAKOMCTBO C THUIUYHBIMH METOJaMH U
npUeMaMH  CTPYKTYPUPOBAaHUS M  CTAaTUCTMYECKOW OOpabOTKM  JIaHHBIX, 3JIEMEHTaMHU
MaTEeMaTHIECKOTO MOJCITUPOBAHUS SIBJICHUH M MPOIIECCOB; PAa3BUTHE MPEACTABICHUI O CYIIHOCTH
MaTeMaTHYeCKOro MeTOoJia IMO3HaHMS JAEUCTBUTEIBHOCTH M BO3MOXKHOCTSAX €ro INPUMEHEHHs B
€CTeCTBEHHBIX M TYMaHUTApHBIX HAyKax, B IICHUXOJIOTO-TIEAArOTHYECKUX HCCIEIOBAHUSX, B
OpraHU3aIMOHHO-YIIPABIEHUECKOH cdepe U Apyrux o0aacTsax AesATeIbHOCTH; (opMUpOBaHHUE Y
CTY/ICHTOB HAyYHOTO CTWJIS MBIIUICHHUS, Oa30BBIX HABBIKOB AHATUTHYECKOW JIESTEIHHOCTH,
JIOTUYECKUX W KOMOMHATOPHBIX CHOCOOHOCTEH; (opMHpOBaHHWE M Ppa3BUTHE KOMIIETEHLUH
Oyayliero yd4wTess, CBS3aHHBIX C TPHUMEHEHHEM MaTeMaTHUYECKUX METOAOB 00padoTKH
uHpopManuu B NpoecCHOHANTBHOM, B TOM YHCIIE UCCIEI0BATEIbCKON AEATEIbHOCTH.

B pesymerate OCBOGHHs TNporpaMMmbl OakandaBpuaTa OOYYAIONIUICS JIOJDKEH OBIA/IETh
CIIEAYIOIIMMHU pe3yJbTaTaMu OO0y4eHus 1Mo JuciuIuimHe «OCHOBBI MaTeMaTH4ecKol oOpaboTKH
nH(popManuny (B TabIUIIE MPEICTABIECHO COOTHECEHHE 00Pa30BaTEIbHBIX PE3yJIbTaTOB O0YICHUS
M0 AUCIMIUIMHE C MHUKATOPAMH JTOCTHKEHHS KOMITCTSHITHIA):



Kommerenus n
WHJIUKATOPBI €€
JIIOCTHKEHUS B

O6pa3oBarenbHble pe3yabTaThl AUCIUTIIMHBI

(3Tansl GOPMHUPOBAHUS AUCITUTIINHBI)

3HaeT ymeeT BJIAJICET
JUCIUATIIINHE
VK-1. Cnocoben OP-1. 3naer o OP-2. Ymeer
OCYIIECTBJIATh IMOMCK, BO3MOXXHOCTH OIPCACIIATh U
KpUTHYCCKUiT  anamns | TPHMEHCHUS 0a30BbIX HCITOJIh30BaTh
MaTeMaTHYECKHX BO3MOXXHOCTH
u CUHTE3 N
KOHCTPYKITUH ISt pUMEHEHHUs 0a30BBIX
HHQOpMALH, bopmanuzanuu u MaTeMaTHYECKUX
NPUMCHATD peCTaBICHHUS KOHCTPYKIIUI JIJIst
CUCTEMHBIH  TIOJXOJ uHpOopMaIU bopmanuzanum u
TUTS perIeHus MIPEICTABICHHS
IIOCTABJICHHBIX 3a7a4. uH(OpMALIH
OP-3. 3naer o OP-4. Ymeer
VYK-1.2. IIpumenser
BO3MOKHOCTH OTIPEICTIATh U
noruueckue (GpopMmel u
MIPUMCHCHHUS HCIIOJIb30BATh
MPOLEAYPHI, CIIOCOOEH
MaTeMaTHYECKHX BO3MOKHOCTH
K peduexcun 110 CTPYKTYp ISt MIPUMEHCHUS
MOBOJy COOCTBEHHOM PYKTYP p
. OTHMCaHUs MaTeMaTHYECKHUX
" Hyxon nH(popMaUY Ha CTPYKTYp IS
MBICTIUTEIbHOM P PYKTYP
(hopMaTbHOM SI3BIKE OTMCaHUs
NESTCIILHOCTH.

VYK-1.7. Omnpenensier
MPAKTUYCCKHEC
IIOCIICACTBUA
MPEITI0KEHHOTO
pelICHUS 3a/1a9H.

MaTEMAaTUKN

OP-5. 3naer o
BO3MO>KHOCTH
MIPUMEHEHUS
MaTeMaTHYeCKUX
CTPYKTYp AJst
WCCIIEJOBAHMUS
nH(popManuy Ha
(bopMaTbHOM SI3bIKE
MaTeMaTHKU

OP-7. 3naer o
BO3MOYXHOCTH
MIPUMEHECHHUS
MaTeMaTHIEeCKHX
MOJENen s
UCCIICTIOBAHMS
JIETePMUHUPOBAHHBIX
MIPOTIECCOB (SIBJIICHHI)
Ha (popManbHOM
SI3BIKE MaTEMaTHKH

nH(popMaluu Ha
(opMabHOM SI3bIKE
MaTeMaTUKU

OP-6. Ymeer
OTIpeNIeNATh U
UCTIOJTb30BaTh
BO3MOKHOCTH
IPUMEHEHHS
MaTeMaTHYECKUX
CTPYKTYp AJIst
UCCIIEIOBaHUS
uHpopMalUU Ha
(hopMabHOM SI3BIKE
MaTeMaTHKU

OP-8. Ymeer
OTIpeeIsATh U
UCII0JIb30BaTh
BO3MOXKHOCTH
MIPUMEHEHUS
MaTeMaTUYeCKUX
MOJENeN IS
HCCIIEIOBaHUS
J€TEPMUHUPOBAHHBIX
MIPOIIECCOB (SIBJICHUIA )
Ha GopMaIbHOM
SI3IKE MAaTEMaTHUKH




OP-9. 3Haer o
BO3MOKHOCTHU
MIPUMEHEHUS
MaTeMaTUYeCKUX
MOJEIIEN I
UCCIIEI0BAHUS
CTOXACTHUYECKUX
IIPOLIECCOB (SIBJICHUI)
Ha (hopMaTbHOM
SI3BIKE MAaTEMAaTUKH

OP-10. Ymeer
OTIPECTISATh U
UCIIOJIb30BATh
BO3MO>KHOCTH
MIPUMEHEHUS
MaTEeMaTHYECKHUX
MOJEIEN IS
HccIe0BaHus
CTOXACTHUYECKUX
MIPOLIECCOB (SIBJICHUIA)
Ha (OpPMaAITBHOM
SI3BIKE MAaTEMATUKU

2. O0beM JMCHUILUIMHBI B 3a4€THBIX €JIMHUIAX C YKa3aHHEM KOJHMYeCTBA aKaJeMHYeCKHX
YacoB, BbIJICJICHHBIX HA KOHTAaKTHYI0 padoTy oOydamomuxcsi ¢ npenojaasarejeM (1o
BH/aM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yaromuxcst
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3. CoaepxaHue TUCHMIUIMHBI, CTPYKTYPHPOBAaHHOe MO TeMaM (pa3jiejiaM) ¢ yKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJIMYeCTBA AKA/IeMH4YeCKHUX YaCOB U BUAOB YUeOHbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOJIUHECHBA AKAOEMUUECKUX YACO8 U
6UO08 YUeOHBIX 3aHAMUTL
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3.2.Kpamkoe onucanue cooepiicanus mem (pazoenos) OucCyuniIuHsl
Pa3nen 1. MartemaTnuyecKkne KOHCTPYKIIUM M MO/I€JTH

MareMaTu4ecKue CTPYKTYPEL

[Ipouenypa cuera W mpoleaypa HU3MEpPEHUs KaK IMpOCTEeHIIne cllydau MOCTPOCHHUS
MaTeMaTHYeCKOH Mojenu oO0bekTa. HaTypallbHbIE UMcia; [eNble YHCIa; PalHOHAIBHBIC YHCa;
NeHCTBUTENbHBIE 4YHMCIAa KaKk OECKOHEYHbIE JEeCATHYHbIe ApoOHU. AHAIUTUYECKOE U
reOMETPHUUYECKOe TpeCTaBieHne MaHHBIX. OnucaHue oOBEKTa TOYKONH HAa YMCIOBON MPSIMOH,
HECKOJIbKUMH YHUCJIOBBIMH IapamMeTpaMu (TOUYKOW B MHOTOMEPHOM IPOCTPAHCTBE, BEKTOPOM).
Marpuiipl 1 BekTopsl. Cructembl KoopauHaT. COBOKYITHOCTH 00BEKTOB (MHOKECTBA), CIIOCOOBI UX
3aJlaHus U BUJBL; YCTOE ¥ YHUBEPCAIIbHOE MHOXKeCTBO. Orepaiuy HaJl MHOKeCTBaMu. buHapHbie
OTHOIICHHWS HAa MHOXECTBAaX H WX CBoWcTBa (pedIeKCHBHOCTh, CHMMETPHUYHOCTD,
TPaH3UTUBHOCTb, AHTUCUMMETPUYHOCTD). OTtHolIeHHe BKJIIOUCHUS, OTHOIICHUE
SKBHBAJIICHTHOCTH, OTHOIICHUE TOpsaka. OToOpa)keHUs: MHOXKECTB U MX BHUJbI, QyHKIIMU. Mepa
MHOKECTBa Kak (YHKIUS, U3MEepeHHEe MHOXkecTB. [loHATHE O pa3MepHOCTH MaTeMaTH4YEeCKOTO
00BEKTa M MPOCTPAHCTBA OOBEKTOB. MeTpHKa Kak (PYHKIHS, PACCTOSIHHEC MEXTY OOBEKTaMH.
[ToHsiTHE O METPUYECKUX MPOCTPAHCTBAX

JleTepMUHUPOBaHHbIC MaTEMATUYECKHUE MOJIEIN

Onucanue oObeKkTa (Tmpoliecca) ¢ MOMOMIBI0 YHCIOBOM mocienoBaTenbHOCTH. [Ipumep
JUCKPETHOM Mojenu (Hampumep, 3ajada O Ppa3MHOXKEHMM KpOJMKOB, NpPUBOAALIAs K
nocnefoBarenbHocTH OrboHauun). CriocoObl 3a1aHUs YUCIOBOM MocieoBaTebHOCTH. CBOHCTBA
IIPOLIECCOB U CBOMCTBA YHCIIOBBIX IOCIEI0BATEIbHOCTEH (MOHOTOHHOCTh, OTPAHUYEHHOCTb,
OUKIMYHOCTR).  Ommcanne oObekTa (Tporecca) ¢ TMOMOIIbI0 4YMCIOBOW (yHKumu. Ilpumep
HeNpepbIBHON Mozenu (HampuMmep, 3ajaya O IUIOLaJud KpyroBoro cekropa). CrocoObl 3ai1aHus
grcaoBoil GyHkuuu. CBOMCTBAa NPOIECCOB M CBOWCTBA YMCIOBBIX (YHKIUH (MOHOTOHHOCTB,
OTPaHUYEHHOCTb,  YETHOCTH/HEUETHOCTb,  MEPHUOAMYHOCTH). [loHsATHE O  OGECKOHEYHO
00JIbIINX/0ECKOHEYHO MaJbIX (PYHKIUSAX, O CPAaBHEHUHM CKOPOCTH pocTa (pyHKUMH. JIuHelHbIe U
HeJIMHeHbIe (QYHKIIMOHAIBHBIE 3aBUCUMOCTH (MOZENH). ANNpPOKCUMAIUs JTUCKpEeTHOro Habopa
JaHHBIX HemnpepbiBHOW ¢QyHKUued. [lpuMep oNTHUMHM3AIMOHHOM Mozenu (Hampumep, METOJ
HaMMEHBUIMX KBaJIpaTOB U €ro MpUMEHEHHE K 3ajjaue 00 anmnpoKCUMaIUK JIMHEHHON (QyHKIMeN).
Wnes maTemMaTHMuecKoro MOJEIUPOBAaHUS U €ro Leau (JAeCKpUIITUBHBIE, ONTHUMH3AI[MOHHBIE,
yIIpaBJIeHYE€CKHUE MOJIENN ). DTalbl HOCTPOSHUS U MCCIeI0OBaHNS MaTEMaTHUECKOM Moient (BbIOOD
MEPEMEHHBIX U UX 0003HAUYEHUM, OMHMCAHME MEPEMEHHBIX, (OpMynHpOBaHHE 3aJauu Ha SI3bIKE
MaTEMaTHKH, PELICHUE 3a/1a4H, HUHTEPIIPETALS PE3YJILTATOB).

CroxacTu4yeckre MareMaTH4ecKUe MOAEIN

JlerepMUHUPOBAaHHBIE W CIy4dailHble Tporecchl. HeompenenéHHOCTh B MaTEMATHYECKHX
Mozensax. OnucaHue MacCOBBIX CIy4alHBIX SBICHUM METOAAMM TEOPUM BEPOSITHOCTEH.
JlocToBepHbIe, HEBO3MOJKHBIE, ClydyallHble COOBITHSA. BeposTHOCTH CilydallHOTO COOBITHS Kak
Mepa BO3MOXXHOCTM €ro HacTyIUIeHHs. JIMCKpeTHblE M KOHTHUHYaJIbHbIE IIPOCTPAHCTBA
ANIEMEHTAPHBIX COOBITHI. MaTeMaTndeckass MOJENb CIIyYailHbIX COOBITHH ¢ KOHEYHBbIM /
OECKOHEUHBIM YHMCJIOM PABHOBO3MOXHBIX HCXOJ0B (KOMOMHATOpHOE / T'€OMETPHUYECKOe
ornpezeneHue BepoSITHOCTH). OIeHKa BEPOSITHOCTH COOBITHSI MO €ro 4acToTe B SKCIIEPUMEHTE
(craTHcTHYECKOE OmpeseNieHHe BepOosATHOCTH). MojenupoBaHue IUCKPETHBIX —CIIy4aiHBIX
BennuuH. [loHsATHE O 3akoHE pacnpeneneHusi BEPOSATHOCTEHM W YHUCIOBBIX XapaKTEPUCTHKAX
JUCKPETHOM CIIy4allHOM BEJIMYMHBL. MOJEIMPOBAaHUE HENPEPBIBHBIX CIIyYalHBbIX BEJIMYUH.
[lonsaTe o MIOTHOCTH pacupeneneHnsl BEpPOSITHOCTEM M YHMCIIOBBIX XapaKTEPHCTHKAX
HEINPEPBIBHOW CIy4yalHON BeaW4MHBL. [IpuMepsl pacmpeneneHuil HENmpephIBHBIX CIy4alHBIX
BEJIMYMUH (paBHOMEpPHOE pacIpe/iejieHre, HOPMalbHOE paclpeiesieHue, paclpeiesieHue «Xu-
KBaJpaT», pacupeneneHue CTeiofeHTa, pacnpeaenenue Ouiiepa).




Pazgen 2. MatemaTtuueckasi 00padoTka nHpopmanuun

BEI100pOYHBII METO M CTATUCTHYCCKOE OILICHUBAHHUE

3ajaun MaTeMaTUYeCKOW CTaTUCTUKH, CBSI3b U Pa3jIM4He ¢ TEOpHUeH BeposTHOCTEeH. O0mume
CBelIcHHST O BBIOOpOYHOM MeTone. CTaTHCTHYECKHE JaHHBIC: TeHEpaJbHAas COBOKYITHOCTh U
BBIOOpKA, 3aBUCUMBIC U HE3aBHCHUMBbIC BEIOOPKH; IEpBUYHAs 00pabOTKa JTaHHBIX (PaH)KUPOBaHUE,
IPYIIIUPOBKA, TOCTPOCHUE BAPUAIIMOHHOTO psifa). JIMCKpeTHbIE U MHTEPBaJIbHbIC BapUAIIMOHHbBIC
pAnbl, MEPEeXOoJl OT HHTEPBAIBHOTO psiga K IUCKPETHOMY. ['eoMeTpuyeckoe NpeAcTaBICHUE
CTATUCTUYECKUX JAHHBIX: IOJIUTOH, THUCTOTPAMMa, JICTIECTKOBBIE W KpPYTrOBBIE JIHarpamMMBbl;
BO3MOKHOCTH mpuMeHeHus: Excel mms Busyamusanuum gaHHbix. IlepBUdHBIE ONMCATEIbHBIC
CTATUCTUKU: MEPBI MOJIOKEHUSI (MEPhl HEHTPAIbHOW TEHACHIIMM U KBAHTWIMA PACIPEICICHUS) U
Mephl U3MEHUMBOCTU. Y CpeIHEHUE JAHHBIX (CpeaHss BHIOOpOYHAs, MOJa U MeIHaHa BBIOOPKH).
KBantunm pacnpenenenus (IpoLeHTHIN, KBapTUiIK). Mepbl pa3dpoca JaHHBIX (pa3Max BHIOOPKH,
JUCIIEPCHS U CPEIHEE KBaApaTHUHOE OTKIIOHEHUE, aCHMMETPHS, dKcIecc). Maes cTaTHCTHYECKOro
olleHUBaHUs. TOUYHOCTh M HAJIEKHOCTH OLEHKHU. TOYEUHbIE U MHTEPBAJIbHBIC OLEHKH [MapaMeTPOB
pactipenenenus. BpiOopodHas cpenHssi W BBIOOpOYHAs JUCIIEPCUS KaK TOYCYHBIC OIICHKHU
TEHEpaJbHOW CpENHEH W TEeHEpaJIbHOM AucHepcuu. [JoBepUTENIbHBIE HUHTEPBAIbl JJISI OLIEHKHU
MAaTeMaTUYECKOTO OXHMJJAHUA U  CPEIHEro KBaAPATUYHOTO OTKJIOHEHUS HOPMaJIbHOIO
pacrpeeneHus.

IIpoBepka CTaTUCTUYECKUX TUIIOTES

M3mepenuss M IIKagbl B HAY4YHBIX MCCJIENOBaHMUAX (HOMUHATHBHAs, paHroBasd,
UHTEpBaJIbHas, aOCOJIIOTHAs MIKaja). ['Mmore3sl HayyHble W cTatuctuyeckue. Vnes mpoBepku
CTaTUCTUYECKOM TMIIOTE3bl. Y POBEHb CTATUCTUYECKON 3HAYMMOCTH. CTaTUCTUYECKUN KPUTEPUI U
yucio creneHeil cBoOonbl. IIpoBepka TIUIOTE3 C IMOMOILIBIO CTATUCTUYECKUX KPUTEPHEB.
CratucTudeckoe pelIeHHe M BepoATHOCTh oIMOKu. HampaBneHHble M HEHanpaBJeHHbIE
anprepHatuBbl. CojeprkaTelibHas MHTEpHpeTanus craTUcTHYecKkoro pemeHus. Ilonstue o
[apaMeTPUYECKUX U HEMapaMeTpUUYECKUX KpuTepusx. lIpumepbl mapaMeTpud4ecKux KpUTEPUEB
pa3Inuuii: CPaBHEHHME CPEIHHUX 3HAYECHMM JABYX I'€HEPAJIbHBIX COBOKYIHOCTEN IIPU U3BECTHBIX U
HEM3BECTHBIX, HO paBHBIX JTUCHEpCHsX (He3aBHCHMBIe BbIOOpKH). [IprMep HemapaMeTpuyeckoro
KpUTEpHUsI COTIacusl pacipenenennil («xu-kBaapar» kpurepuit [lupcona).

Koppensmus u perpeccusi BeIUYUH

Bugasl cBszeit Mexny BenuuuHamu. [loHsTHE O (YHKIMOHANBHOW, CTATUCTHYECKOW H
KOPPEJSIMOHHON 3aBUCUMOCTH. 3aJaud KOppessalHMOHHOro aHanusza. KoppensuuoHHast CBS3b
MEXIy BeTHYMHAMU U €€ ToKa3aTenu (Ccuja, HampaBieHue, Ha&KHOCTh); BUIBI CBSI3U (JTMHEHHAS
/ HeNWHEeWHasl, TMOJoXUTeIbHas / oTpurarenbHas). KoagduiueHnt koppensiun Kak MmokKazareib
TECHOTHI U HalpaBJIeHHUs CBA3H, ero cBoiicTBa. KoadduuuenT panrosoii koppensuuu Crniupmena /
Kennanna, koaddumuent koppensiuuu [lupcona. 3agaun perpecCMOHHOTO aHalu3a. Y CIOBHbBIC
cpeaHue U BbIOOpOUHOE ypaBHeHHe perpeccuu. IlocTpoeHne mpsiMOM JIMHUM NapHOW perpeccuu
METOJIOM HAaMMEHBIINX KBapaToB. [[OHATHE O HEMMHEWHOW pErPECCUH.




4. IlepedyeHb y4eOHO-MeETOAUYECKOr0 o0ecmedeHHsl [JIsI CAMOCTOATEJBHOH PadoThI
00y4yaroImuxcs Mo JMCHUIINHE

CamocrosrenbHas paboTa CTYAEHTOB fABJseTCA 0c000i (hopMoil opraHuzanuu yueOHOro
mpolecca, TMPeACTABIBIONas Co00M  IUIaHUpPYeMyro, II03HABaTEIbHO, OPTraHU3aLMOHHO U
METOAMYECKH HANpaBIIEMYIO JCATEIbHOCTh CTYIEHTOB, OPHEHTUPOBAHHYIO Ha JIOCTHIKEHHUE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIAEMYH0 0e3 MpsMOil  HOMOIIM  MpEenojiaBaTelIs.
CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS COCTAaBHOM 4acThlO0 y4eOHOH paboThl U HMMeEeT
LENBI0 3aKpeIUIeHnEe U YriyOJeHre MOJYyYeHHbIX 3HAHUN M HaBBIKOB, IMOUCK M HpUOOpETEHHE
HOBBIX 3HAHHM, a TAK)Ke BBIIIOJHEHHE YUEOHBIX 3aJaHUM, MMOATOTOBKY K MPEACTOALIMM 3aHATHIM
u sKk3ameny. OHa mpenycMaTpuBaeT, Kak MpaBmuiio, pa3padoTKy pedepaToB, HAUCAHUE JOKJIAJIOB,
BBINOJIHEHUE TBOPYECKUX, MHAMBUIYAIbHBIX 33JaHUN B COOTBETCTBUU C y4eOHOI mporpammoi
(TeMaTHYECKUM TJIAHOM H3YYEHUS AMCUUIUIMHBI). Tema JUisi TaKoro BBICTYIUICHHUS MOXKET OBITh
Ipe/UIoKEeHa MpernoAaBarenaeM Win u3dpaHa caMMM CTYAEHTOM, HO MaTepuall BBICTYIUJIEHUS HE
JOJDKEH — AyOnmupoBaTh — JIEKUMOHHBIM — Marepuan. PedepartuBHBIE — MaTepuan  CIIy>KUT
JONOJTHUTENbHON HHpOpManueil ains paboThl HAa MNpakTHUECKUX 3aHATUsAX. OCHOBHas Lejb
JAHHOTO BHJia pabOThl COCTOUT B OOYYEHUM CTYAEHTOB METOJAM CAMOCTOSITENIbHON paboThI C
y4eOHbIM MaTepuaioM. [l HOJHOTHI YCBOEGHUSI TE€M, BBIHECEHHBIX B IPAKTUYECKUE 3aHATHS,
TpeOyercsi pabora ¢ mnepBoucTOUHMKaMu. Kypc mnpemycMaTpuBaeT CaMOCTOSITENBHYIO paboTy
CTYIEHTOB €O cIeluaabHON nurepaTypoit. CieqyeT OTMETUThb, YTO CaMOCTOsITeNbHas padboTa
CTYJEHTOB pe3yJIbTaTUBHA JIMILb TOTJa, KOTJa OHA BBIMOIHIETCS CUCTEMAaTHYECKH, IIJITAHOMEPHO U
LIE€JICHAIIPABJICHHO.

3amanust U1 CaMOCTOATEIBHON pabOThl MPEIYCMATPUBAIOT HCIIOJIB30BAHIE HEOOXOAUMBIX
TEPMUHOB U MOHATUH MO npobiematuke Kypca. OHU HalEIMBAIOT HA NPAKTUYECKYIO0 paboTy 1o
MPUMEHEHHUIO M3y4aeMoro MaTepHalia, IOUCK OMOIrorpaduveckoro mMarepuaia U SJIEKTPOHHBIX
HCTOYHHUKOB MH(OpMALMY, WITIOCTPATUBHBIX MaTepUalIOB. 3a1aHus [0 CaMOCTOSITEIbHON paboTe
JAIOTCS TI0 TEMaM, KOTOPBIE TPEOYIOT TOMOIHUTEIIBHON IPOPaOOTKH.

OOuwmii o0beM CaMOCTOSTENBHOW pabOThl CTYIEHTOB MO JUCHMIUIMHE BKJIHOYAET
ayTUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO padOTy CTYZEHTOB B TEUEHHE CEMECTpA.

AymuTopHas caMoCTOsITeNIbHass paboTa ocymiecTBisercss B (opMe  BBINOJIHEHUS
MMCBMEHHBIX TPOBEPOYHBIX pabOT MO AUCHUIUIMHE. AyIUTOpHAs caMOCTOsATelIbHas paboTa
obecrieyeHa 6a30i TECTOBBIX MaTEPHAJIOB 10 pa3zesaM JUCLUILIUHBI.

BueayautopHas camocTosiTenbHast padoTa OCYIIECTBISAETCS B (pOpMeE MOATOTOBKU K YCTHBIM
BBICTYIIJICHUSIM (KOMMEHTHUPOBAaHHUE PEIICHUs 3ajay JOMAIIHUX 3a/laHUi, UTOrOBOM KOHTPOJIBHOMN
paboThl, TBOPUECKOIO 3aJaHUs; JOKIAAbl 10 TeMaM MHAMBHUAYAJIbHBIX U IPYIIOBBIX MPOEKTOB,

pedeparos).
IIpumepnoe cooepicanue umozo8oit KOHMPOILHOU padon v

1. 3amanbpr MHOXectBa A4, B, C (koHeuHble JUOO CueTHbIe/ YHCIOBBIC MPOMEXKYTKH,
00JlaCTH Ha TUIOCKOCTH WJIM B TPOCTpaHCTBe). HallTh KOMUYECTBO 3JIeMEHTOB/MeEpy
yKa3aHHOTO MHOXKecTBa (Harnpumep, A N (B\(C)).

2. Bo MHOXecTBE ... 33aJaHO OTHOIIEHHE ... MEXAY OJIIEMEHTaMH. OTO OTHOIICHHUE
ABNsETCA: a) QYHKIMOHAJIBHBIM COOTBETCTBUEM; 0O) OTHOILIEHHEM SKBHBAJCHTHOCTH;
B) OTHOIIEHWEM  TOpsiiKa;  T) OMeKuueil; 1) CHMMETPUYHBIM  OTHOILIEHUEM;
€) peIeKCUBHBIM OTHOILICHUEM; ) TPaH3UTUBHBIM OTHOILICHHEM;
3) aHTUCUMMETPHYHBIM OTHOIIICHHEM.

3. 3ajgaHHas 4KMCIOBas MOCIENI0BATEIBLHOCTH SBIIAETCS: a) Bo3pacTatolieii; 0) yObIBaromei;
B) OTPaHUYCHHOIA; T') HIUKJINYECKOI; 1) apubMeTH4IecKon MIPOTPECCUEH;
€) TEOMETPUUECKON MPOrpeccuei; k) OECKOHEUYHO Maloif; 3) 0ECKOHEYHO OOJBIION;
1) CTaIlMOHAPHOM; K) CXOJISIICHCS.

4. YCTaHOBUTH COOTBETCTBUE MEXIY YUCIOBBIMU (QYHKIHUSAMHU U UX IpadUKaMH.



10.

el oA

Oyuknus 3agaHa rpaguxoM. HaliTm KonnM4ecTBO IeNbIX 3HAYEHUH apryMeHTa, B
KOTOPBIX IPOU3BOIHAS (DYHKIMH MTOJIOKUTEIbHA.

BeposiTHOCTh yKa3aHHOTO COOBITHS paBHA ... (MCHOJB3YETCS] KOMOMHATOPHBIN JHOO
reOMETPUUECKUI MOAXO0/ K BBIYUCICHUIO BEPOSITHOCTH).

JlMcKkpeTHas ciydaiiHas BEJIMYMHA 3aJaHa 3aKOHOM pacHpezeNicHHst / HelpepbIBHAS
cillyyailHas BeJMYMHA 3aJaHa IUIOTHOCTBIO pacrpeneneHus (rpaduuecku). Haiitu
BEPOATHOCTb TOrO, YTO JaHHas BEJIMYMHA IPUHMMAET 3HAYEHHUE, MpPUHAAJIEKAIee
YKa3aHHOMY IIPOMEXKYTKY.

Xox  mpomecca ...  ONWCHIBAaeTCS  33JaHHOM  SBHO  WJIM  PEKYpPpPEHTHO
IIOCJICZIOBATEIBHOCTBIO 3HAYEHUN BEIMYMHBI ... B COOTBETCTBYIOLIUE MOMEHTBI
BpeMeHH 00 3a/laHHO| SBHO (YHKIMEH BpeMeHn. HailTu 3Ha4eHHEe 3TOU BETHMYUHBI B
3aJJaHHbIII MOMEHT BpeMEHH; HauOoJiblllee BO3MOXHOE 3HAUYEHUE 3TOW BEIMYUHBI,
HauMEHbBIIIEE BO3MOXKHOE 3HAUYEHHWE JTOM BEJIWYMHBI; IPENEIbHOE 3HAYEHHUE ATOU
BEIMYMHBI B OTHAJCHHOM OyaylieMm, eciau OHO cyuiecTByeT. OxapakTepu3oBaTh
MOBEJICHUE BEIMYMHBI B TEPMUHAX BO3pacTaHus/yObIBaHHs, OIPAaHMYCHHOCTH,
HEePHOIUYHOCTH/IIMKINYHOCTH H T.11.

BennuuHa ... 3amaHa pe3ysbTaTaMM HECKOJIBKMX HM3MepeHuil. IIpencraButh naHHYIO
BbIOOpPKY 3HAu€HUIl cilyyailHON BeJMYMHBI B BHUJE BapualuoHHOro psaa. IToctpoutsb
MIOJINTOH, TUCTOrpaMMy, HaWTH MOJY, MEIUaHy BBIOOPKH, CPEIHIOI BBIOOPOUYHYIO U
CpelHee KBaJIpaTUYHOE OTKJIOHEHME, OLEHUTh MAaTEMATUYECKOE OKUIAHHUE CIy4alHOU
BenuuuHbl. [IpaBnononobHa nu rumore3a (Cyas HO MOJUIOHY, TMCTOTPaMMe), 4TO
reHepallbHass COBOKYIIHOCTb pacIpelelieHa PaBHOMEPHO? HOPMAJIbHO? IPOBEPUTH
HanboJIee MpaBIONOA00HYIO TUTIOTE3Y MPH 3aJaHHOM YPOBHE HAJIS)KHOCTH.

B xone skcnepuMeHTa B OCHOBHOM M KOHTPOJBHOM TIpYIIE IOJY4EHbl 3aJaHHBIC
3HaueHUs u3MepseMoro mnapamerpa. IIpoBepuTh rumore’y o0 CTaTUCTHYECKOH
3HAYUMOCTH PA3IUYUI MEKIY IPyIIIaMH.

Ilpumepnoe cooepicanue umoz06020 meopuecKozo 3a0anus

[Ipogymats Habop mapaMeTpoB, KOTOPBIMH MOXHO 3aaTh YyKa3aHHbI OOBEKT.
Boiaenute MHOXKECTBa BO3MOXHBIX 3HAYEHMM H3THX IAapaMeTpoB, OIepaluu,
OIpeJieJIeHHbIE Ha 3TUX MHOXECTBAX U CYLIECTBEHHBIE s 3aJaHusl o0bekTa. Onucarhb
CYLIECTBEHHbIE  CBOMCTBA OOBEKTa C  TIOMOIIbIO  OTHOUIEHHH  (IIOCTPOUTH
MaTeMaTHuecKyro mMozens). [locTaBuTh 3amauy, OTHOCSIIYIOCS K OOBEKTY, IPOU3BECTH
COOTBETCTBYIOIIME MpeoOpa3oBaHUsI MOJENH, 10 BO3MOXHOCTH OTBETUTh Ha BOIPOC
3a/1a4H.

[Ipuaymars BEeNMUYMHY, 3aJaHHYIO PE3YJIBTATAMH HECKOJIIBKUX U3MEPEHUN B YKa3aHHbBIC
MoOMeHThl BpeMeHu. ChopMyarpoBaTh 3ajiady, CBSI3aHHYIO C IPOBEPKOIl TMIOTE3bI O
XapakTepe pacrpeeseHNs BEIUYUHBI C TEYEHUEM BpeMeEHU. [10 BO3MOKHOCTH OTBETUTH
Ha Bompoc 3anaud. [IpeiokuTh BapuaHThl, KOTJa MpaBaonoaoOoHa OyaeT Turores3a o
TOM, YTO BEIMYHMHA H3MEHSETCS C TEYEHUEM BPEMEHHM IO JIMHEHMHOMY 3aKOHYy? IO
KBaJPaTUYHOMY 3aKOHY? MO HKCIOHEHIMAIbHOMY 3aKOHY? IO JOrapu(pMHUECKOMY
3akony? IlpennoxkuTh WHOW TUN (DPYHKIMOHAIBHON 3aBUCHMOCTH, ONHUCHIBAIOIIEH
u3MeHeHHe Benu4uHbl. CKOJBKO MapaMeTpoB B BBIOpaHHOM 3aKkoHE? MOXKHO JM Kak-
00 OLIEHNUTH BEPOATHBIE 3HAUEHUS ITUX MapaMeTPOB, UCXOMAS U3 TaHHBIX?

Ilpumepnutii nepeuens mem peghpepamos

CpaBHEHME pa3IMUHBIX KPUTEPUEB NMPOBEPKU CTATUCTUYECKHUX THIIOTES.

ITocTanoBKa 3aa4u JUCIIEPCUOHHOIO aHAJIM3a U OCHOBHBIE IIOAXOBI K €€ PEILICHHUIO.
ITocTraHoBKa 3aaun (JaKTOPHOTO AHAIM3a U OCHOBHBIE MOJXOBI K €€ PELICHHUIO.
ITocTanoBKa 3a7a4y KJIACTEPHOI'O aHAJIN3a U OCHOBHBIE ITOAXO/BI K €€ PELICHUIO.
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[TpuMeHeHne KOMITBIOTEPHBIX CPE. UTsl CTATUCTUYECKO 00pabOTKH TaHHBIX.
Ilpumepnulii nepeuens mem uHOUGUOYANbHBIX / 2DYNNOBHIX NRPOEKNIO6

MaremMarnueckast MOJIEIb CPAaBHEHUS CPEIHUX 3HAYECHUM IBYX COBOKYITHOCTEH.
MaremMaTHrueckasi MOAEIb UCKIIIOUEHUS IPYOBIX OINOOK HAOIOACHUH.
MaremMarnueckast MOJIEIb CPABHEHUS JI0JIEH IIPU3HAKA B IBYX COBOKYITHOCTSX.
MaremaTtuueckas MOZIEIb CPABHEHUS JUCIIEPCUI IBYX COBOKYITHOCTEH.
Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM I1apaMETPOB paCHpecIICHUs
(MaTeMaTH4ecKOro OXHIaHUs paclpeieleHus).

Maremarnueckass MOJEIb OLEHKM 4YMCIIOBBIX 3HAYCHUM I1apaMETPOB pacCHpecIICHUs
(aucrepcuu pacrpeneneHus).

MatemaTtrueckas MOAEIb UCCIIEIOBAHNS 3aKOHA PACIIPEACIICHUS IPU3HAKA.
MaremaTnueckasi MOJIEIb OLEHKH OAHOPOIHOCTH JIBYX BBIOOPOK.

MareMarnueckast MOJEIb OLICHKA KOPPEJIALIMOHHOM CBA3U MEXAY BEIUYMHAMMU.

10. MaTtemaTuueckas MOJCJIb ITOCTPOCHUA HpﬂMOI/I JIMHUHA PETPECCHUU BCIINYNH.

,Zlﬂ}l CamMoCmoAmenbHoll NO020MOBKU K 3AHAMUAM RO 0ucuunﬂunepel<omendyemc;l

ucnosib3zoeamo ytte6uo-mem00ultec1<ue mamepuaiibl:

BrnagoBa E.B. OcHOBBI Maremartndeckoi o0pabOTKM uHPOpMAIUU: y4eOHO-
METOAMYECKUE  PEKOMEHJAIMU  JUIs  OaKaJaBpOB  HANpaBJICHUS  IOATOTOBKHU
«[lemarormueckoe obOpazomanue». / BmamoBa E.B., Makeesa O.B., Cubupesa A.P.,
®omuanoBa E.B., LpmranoB A.B. — VYiaeganock: ®I'bOY BO «Yal'llyY um. HW.H.
VaestHoBay, 2017. — 43 c.

CrprokoBa I'.A. MeToibl MaTeMaTH4YECKON CTAaTUCTUKU B TCHXOJOTO-TIEAarorHuecKux
uccieoBaHmsIX: YuyeOHo-mMeToamueckoe mocodbue / I.A. CtprokoBa. — YIBSHOBCK:
®I'bOY BO «Yal'TlyY um. U.H. YaesuoBa», 2017. — 91 c.

DNeMEHThl TEOPUH BEPOSITHOCTEM, MAaTEMAaTHYECKOW CTAaTUCTUKU W aHAM3a CUCTEM
MaccoBoro obOcmyxkuBanus. Yacte 1. BBegeHwe B Teopuwo BepositHocTeil. Kparkuii
HCTOPUYECKUU IKCKype: ydeOHOe mocoOue JUIisi TOJATOTOBKH 6akajiBpoB M MarkcTpoB
HemateMaTHUYeCKHMX HampasieHuil / coct. H.A. Bonkosa, H.B. I'myxosa. — Yasnosck: Yal'TIY
umeHu M.H. Yabsnosa, 2017. — 96 c.

5. IlpuMepHble OlEHOYHBbIE MaTepHaJibl I NPOBEJAeHUS] TeKYIIero KOHTPOJIsA
ycleBaeMOCTH U IIPOMEKYTOYHOM aTTecTaluy 00y4aommXxcs 1o JMCHUILINHe

Opraﬂmauuﬂ U MPOBEACHUE aTTECTAIUU CTYACHTA

®I'OC BO B COOTBETCTBMM C NIpHUHLUIAMHU bBOJOHCKOTO Ipolecca OpUEHTHUPOBAHBI

MIPEUMYIIECTBEHHO HE Ha cOoO0IleHrne 00yJaroneMycsi KOMIUIEKCa TEOPETHUECKUX 3HaHUM, HO Ha
BbIpabOTKYy y OakanaBpa KOMIETEHIMH — AMHAMHYECKOro HaOopa 3HaHUM, YMEHHH, HaBBHIKOB U
JUYHOCTHBIX Ka4eCTB, KOTOPHIE MO3BOJISAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pPHIHKE
TpyZa ¥ YCIEUIHO NpOoQPeCcCHOHATBHO Pean30BbIBATHCS.

B nporiecce orneHkn 0akaiaBpoOB HEOOXOIMMO HCIIONB3YIOTCS KaK TPaJAWIIMOHHBIC, TaK U

WHHOBAIlMOHHBIE THIBI, BUIABI U (GOpPMBI KOHTposd. Ilpu 3TOM MOCTENEeHHO TpaIUulMOHHbIE
CPEICTBa COBEpIIEHCTBYIOTCS B pyciie KOMIETEHTHOCTHOTO TMOAX0/a, a WHHOBAIlMOHHBIE
CPEICTBA alallTUPOBAHBI JUIsl [IOBCEMECTHOT'O IPUMEHEHHSI B POCCUNCKOMN BYy30BCKOW ITPAKTHUKE.
Lenr npoBeneHusi aTrecTalMd — IMPOBEpPKa OCBOGHMSI 00Opa30BaTEIbHONW MPOrpaMMBbI
JTMCLUUIUIMHBI-IPAKTUKYMa Yepe3 chopMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.



IIpomeskyTOYHAS aTTeCTALMSA OCYIIECTBISETCA B KOHLE CEMECTPA U 3aBEPLIACT U3YUYEHUE
JUCHUIUIMHBL, TTIOMOTaeT OLEHUTh KPYMHbIE COBOKYIHOCTH 3HAHUW U yMeHu#, (GopMupoBaHHE
ONPEACICHHBIX KOMIIETCHIUI.

OneHoYHBIMU CpEACTBAMH TEKYILETO OLICHUBAHUS SIBJISTFOTCSL: MaTepHUaJIbl
camMocCTOSITeNbHBIX paboT. KOoHTpob ycBOEHHs MaTepualia BelETCs PeryjisipHO B TE€UEHHE BCEro
CEMECTPA Ha IPAKTHYECKUX 3aHATUSX.

Ne CPEJACTBA OLIEHUBAHUAA,

n/m UCIOJIb3YEMbIE U1 TEKYIIETO ObpazoBaTenbHbIe
OLICHUBAHMSI [TOKa3aTes pe3yabTaThl JUCIUILIIHHBI
(hopMUpOBaHUS KOMITETEHITNH
1. OuneHouHbIe cpeacTBa OP-1. 3Haer 0 BO3MOXXHOCTM NPUMEHEHUS
AJISl TEKylIei aTTecTanuu 0a30BbIX MaTEMAaTHMYECKUX KOHCTPYKLIMH st
(dbopmanuzanum v NpeAcTaBICHUs HHPOPMALUU
OC-1 CamocrositenpHas paboTa OP-2. VYwmeer ompenensith W HCIOJIb30BATH
OC-2 CamocrosTenbHas paboTa BO3MO>KHOCTH IPUMEHEHUS 0a30BBIX
OC-3 CamocrosTensHas paboTa MaTEeMaTHYECKHUX KOHCTPYKLUN TUIS
OC-4 CamocrostenpHas paborta (dopManu3zanuu U npeacTaBieHuss HHGpopMauu
OC-5 CamocrosTensHasi paboTa OP-3. 3Haer 0 BO3MOXHOCTH NPUMEHEHHS
OC-6 CamocrosTenbHast paboTa MaTEeMaTUYeCKUX CTPYKTYp JUIsl  ONHCAHUs
OC-7 CamocrosiTenpHasi paboTa uH(popManuu Ha dhopmabHOM SI3BIKE
OC-8 CamocrosiTensHas padora MaTeMaTUKHU
OC-9 UroroBast KOHTPOJIbHAS OP-4. VYwmeer ompenensiTh U HUCHOIb30BaTh
pabora / TBopueckoe 3axanue / BO3MOXXHOCTH TPUMEHEHHS MAaTEeMaTHYCCKHX
Pedepar / [Tpoext CTPYKTYp [Uisl omnucaHus uHbopmanuu Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKU
2. Ouenounsble cpeacTsa OP-5. 3Haer O BO3MOJKHOCTH IPUMEHEHHUs

TSI IPOMEKYTOYHOM aTTECTAIIMM | MATEMAaTHYECKUX CTPYKTYp Ul HCCIIEIOBaHMs
uHpopMauu Ha  (QopMarbHOM  s3BIKE
OC-10 3auér B hopme ycTHOTO MaTeMaTHKH

cobecen0BaHUs OP-6. VYmeer omnpenensiTb M HUCHOJIb30BATH
BO3MOXKHOCTH TPHUMEHEHHS MaTeMaTHYECKHX
CTPYKTYp Ul HCCII€ZOBaHUS HMH(OpPMAIUM Ha
(bopMaTbHOM SI3bIKE MAaTEMATUKA

OP-7. 3Haer O BO3MOXXHOCTH TNPUMEHEHUS
MaTeMaTHYeCKUX Mojeled A HcCielOBaHus
JETEPMUHUPOBAHHBIX IPOLIECCOB (SIBICHUI) Ha
(bopMaTbHOM S3bIKE MAaTEMATUKU

OP-8. VYwmeer ompenensiTh W UCHOJIb30BaTh
BO3MOYKHOCTH NPHUMEHEHHS MaTeMaTHYeCKUX
MoJieJIer U1 HUCCIIEIOBAHUS
JETEPMUHUPOBAHHBIX TPOLECCOB (SIBJIECHUI) Ha
(bopMaTbHOM SI3BIKE MaTEMATHKH

OP-9. 3Haer 0 BO3MOXXHOCTH TNPUMEHEHUS
MaTeMaTHYECKUX MOJIENel /ISl HMCCIeTOBaHUS
CTOXAaCTUYECKHUX TIPOLECCOB  (ABICHMI) Ha
(bopMaTEHOM SI3BIKE MATEMATHKA

OP-10. VYmeer ompenensiTb M HUCHOJIb30BATH
BO3MOYKHOCTH TPHUMEHEHHS MaTeMaTHYECKHX
MoOJIeNIel ISl MCCIEOBAaHUS CTOXAaCTHUECKUX
MpoIieccoB (sBIeHWN) Ha (OpMaIbHOM SI3bIKE
MaTeMaTHKH




Mamepuansi, ucnonvzyemole 011 MmeKyuie20 KOHMpPONsa yCneeaemocmu
o0yuarouuxca no OucyunIuHne

Omnucanue OIEHOYHBIX CPEACTB M HEOOXOAWMOro 00OpYHAOBaHMS (JEMOHCTPAIIMOHHOTO
MaTepuanga), a TaK e NpPOLEAypbl W KPUTEPUU OICHUBAHUS WHAMKATOPOB IOCTHIKEHUS
KOMITETCHIIH Ha Pa3IMYHBIX dTanax uX (OPMHUPOBAHUS B IPOLIECCE OCBOCHHUS 00pa30BaTEIbHOM
IPOTrpaMMBbI IpeicTaBieHbl B @OHE OI[EHOYHBIX CPEACTB ISl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH
U TPOMEXKYTOUHOW arrectauu 1o auciuiuinHe «OCHOBBI MaTeMaTH4ecKod o0paboTku
uHpOpMAIUN».

Mamepuanst, ucnov3yemole 01 RPOMEHCYMOYHO20 KOHMPOJIA YCREGAEMOCHU
o00yuarmuxca no OucCyunIuHe

OC-10 3auéT B hopMe ycTHOrO codece10BaAHMS
IIporpamma 3auéra

Pa3zpen 1. MaremaTnyecKkue KOHCTPYKIMH ¥ MOJEJIH

1. MHoxecTBa, OCHOBHBIE OIEpallMd HaJ MHOXecTBaMH.  YUHCIIOBbIE MHOXKECTBA
(MHOKECTBa HaTypaJIbHBIX, LIEJbIX, PALMOHAIBHBIX, AEHCTBUTEIbHBIX YHcen). Yucionas
IpsiMasi, YUCJIOBbIE IPOMEKYTKH.

2. YwucnoBas IUIOCKOCTb, JIEKapTOBbl KOOPAMHATHI, BEKTOPbl Ha IUIOCKOCTH. TpexmepHoe
IIPOCTPAHCTBO, MHOTOMEPHOE MpPOCTpaHCTBO. JlnuHa, 1uiomanes u o0BEM Kak Mepa
MHO’K€CTBa. PaccTosiHuE MEXy 2JIEMEHTAMH MHO>KECTBA.

3. OtHoOmIeHNE BKIIOYCHUSI MHOXKECTB M €ro cBoiicTBa. OTHOIIEHHS YKBUBAICHTHOCTH U
kinaccupukanus. [Ipumepbl OTHOIIEHUI SKBHBalIeHTHOCTH. OTHOUICHHS MOPSIKA.
[IpuMeps! OTHOLIEHMI TOPSAAKA.

4. OyHKUMOHAJBbHASA 3aBHCUMOCTB, oOIlee moHsATHE (yHKIMH. OOMacTh ompeaeseHus U
MHO>KeCTBO 3HaueHU pyHkunu. Komnosunus ¢pynkumii. B3aumuo odbpaTHbie pyHKINU.
IIpumepsl.

5. MaremaTtnueckoe MOJICJIIMPOBAaHNE SBJICHUS (mpomecca) c ITOMOIIIBIO
MOCJIEeI0BATENbHOCTH, (DYHKIMHU. DTallbl MOCTpOeHUsI Mojienu. TIoHsATHE O TUCKPETHBIX
1 HENPEepBIBHBIX MO/ENAX. ONTUMU3ALMOHHBIE MOJIEIIH.

6. YucioBble (QYHKUMM OJHOM JEHCTBUTENBHOM MEpEeMEHHOHM Kak MaTeMaTH4ecKue
MoOJeNIi sIBJICHUHN (TmporieccoB). MOHOTOHHBIE, OTpaHUYEHHBIE, YETHHIC/HEUETHBIC,
nepuondyeckrue GyHKINH.

7. UYucnoBele  TOCIEAOBATEIBHOCTH KaK  (DPYHKIIMHM  HaTypaJbHOW  IMEPEMEHHOM.
MOHOTOHHBIE, OTPaHUYEHHBIE, HUKINYECKUE ITOCIIE0BATEILHOCTH.

8. Apudmernueckas mporpeccust W JHHEWHas (QYHKIHUsS, TeOMETpUYecKas Mporpeccus u
nokaszaTeiabHass (YHKIUS. COIOCTaBJICHUE JAMCKPETHOH U HENpephIBHOM MOAEIH
3aBUCHUMOCTH BEJIMYUH (CBOMCTBA, rpauKn).

9. Cayuaiinple cOOBITHSI, KOMOMHATOPHOE ONpEIEICHHE BEPOSTHOCTH, F€OMETPUYECKOEe
onpeeneHue BepoATHOCTU. [IoHATHE O CTOXAaCTUYECKUX MAaTEMATHYECKUX MOJIEIAX.

10. luckpeTHble ciydaiiHble BETMYMHBI, 3aKOH paclpeneieHus. MaTemaTuieckoe
OKMJIaHWE W JIACIIepCUsl TUCKPETHOM ciaydaliHOM BenuuuHbl. [loHATHE 0 mapamerpax
pacrpeneieHus.

11. HenpepsiBHBIE Cily4aiiHble BEJIWYUHBI, IUIOTHOCTh pacrpeaeneHus. MaremaTuueckoe
OKUJAHWE U JUCIEPCUsl HEMPEPBIBHOM cilydaliHOM BennuuHbl. [loHATHE 0 mapamerpax
pacnpeneneHus. PaBHOMepHOe pacmpenesneHrne, HOPMAaJbHOE pacHpeielieHne Kak
CTaHJapT.



Pa3nea 2. MaremaTnueckasi 00padorka uHpopmanuu

12.

13.

14.

15.

16.

17.

18.

19.

20.

O6mme cBenaeHWs 0 BBIOOPOYHOM MeTojne. 'eHepanbHas COBOKYITHOCTh M BBIOOpKA,

nepBuYHas 00pabOTKa JaHHbIX. BapuanumoHHble psAAbl W HUX  TpaduuecKoe
npeacTaBieHre (IOJIUTOH, THCTOIPaMMa).
[lepBuyHble oOmMMCaTEeNbHBIE CTATUCTUKHU: MEphl MOJOXEeHHA (MOjaa, MeHaHa,

BbIOOPOYHOE CpeHee, KBAaHTUIIM) U MEPbl U3MEHUMBOCTH (pa3Max, TUCIEPCHsl, CpellHee
KBaJIpaTUYHOE OTKJIOHEHUE).

OOmue uaen CTaTUCTUYECKOIO OLCHUBAHUS.
ToueuHble U UHTEPBAJIbHBIE OLCHKU. [IpumepbI.
Cpennss BbIOOpOYHasi, MOJA, MEJUAaHAa BBIOOPKM KaK OLEHKH MaTeMaTH4eCcKOro
OKUJAaHUS clTydyailHOW Bean4HuHbl. OLIEHKH TUCIEPCUH CIIy4ailHOM BEIMYMHBI.

[Tpunuun npaktuyeckoil yBepeHHOCTH. CTaTUCTUYECKHUE TMIIOTE3bl U OOLIME HAEH UX
npoBepkr. OmuOKu mepBoro U BToporo pona. Crarucruyeckuii kpurepuid. [lonstue o
[IapaMeTPUUECKUX U HEMAPAMETPUUECKUX KPUTEPUSIX.

Cxema NpoBEpKH T'MIIOTE3bl C MPUMEHEHUEM IapaMETPUUECKOr0 KPUTEPUs Pa3IUUU.
Cxema npoBEpKHU TMIOTE3bl C IPUMEHEHUEM HENAapaMeTPUUECKOr0 KPUTEPHUS COIVIacus
pacupeneneHuid. [Ipumepst.

Bunsl cBsazeit mexny BenuunHamu. [ToHATHE O (QYHKIMOHANBHOM, CTAaTUCTUYECKON M
KOPPEJAMOHHOM 3aBUCUMOCTH. KoppensnuonHas CBsA3b MEXIy BEIMYMHAMU M €€
IIOKAa3aTeH.

KoadduumeHT Koppemsnuu Kak IMoKa3aTellb TECHOThl M HANPABJICHUS CBSI3U MEXKIY
BEJIMYHMHAMHU, €r0 cBoWcTBa. [IpuMep BeIunCiIeHNUS.

[lonaTe o0 3amadax KOPPEISIUUMOHHOTO M PETPECCHOHHOIO aHainm3a. Meron
HAaMMEHBIINX KBAaJPATOB B PELIECHUH 3aauu perpeccun. IlapHas nuHeliHas perpeccus.

TounocTr W HaAEKHOCTL OILECHKH.

B koHI1e n3yueHust JUCUMITIMHBI TOIBOAATCS UTOTM paObOThI CTY/IEHTOB Ha JIEKIIUOHHBIX U
MIPaKTUYECKUX 3aHATUSAX IIyTEM CYMMUPOBaHUs OaJIJI0B, HAOPAHHBIX B TEYEHHUE CEMECTPA.

KpnTepml OlleHUBAHMA 3HAHMII oﬁyqalonmxca o JTMCIHMIIJIMHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00yYaIOuWUxcs

ITocemenue Pabora
ITocemenune .. Hrorosas cymma
o MPaKTUYCCKUX Ha MPaKTHYECKUX 3auér
JIEKIIUHA L OaJUI0B
3aHATUI 3aHATUAX
1x1=1 1x3=3 164 32 200
Kpumepuu oyenusanus pabomsi 0b6yuarowe2ocs no umozam cemecmpa

Pesynbrar bamer (2 3E)

«HE 3a4TEHO» 0-60 6aymtoB

«3a4YTEHO» 61-200 GaytoB

6. MeToanueckne yKazaHus J1JIsi 00yYAWMINXCS M0 OCBOCHH IO U CIUTLINHBI

VYcenemHoe u3ydeHue Kypca TpeOyeT OT 00y4aromuXxcsl TOCEMIEHUS JICKIWA, aKTUBHOU
paboOThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHS BCEX Y4YEOHBIX 3aJaHUN IperojaBaTels,
03HAaKOMJICHHsI C OCHOBHOM M JIONOJIHUTEIBLHOMN JINTEPATypPOH.

3anuch JeKnMu — ogHa U3 (OpM aKTHUBHOM CaMOCTOSATENBHOW paboThl 00ydarommuxcs,
Tpe6y10111a5[ HAaBBIKOB U YMCHHA KPaTKO, CXEMATHYHO, ITOCIECA0OBATCIIBHO U JIOTUYHO (bHKCHpOBaTI)




OCHOBHBIE TOJIOKEHUS, BBIBOJIBI, 00001IeHNS, (OPMYIHPOBKU. B KOHIIEe JEKIMM MpernoaaBaTelib
ocTaBisieT Bpems (5 MHHYT) JUIsi TOro, YTOOBI OOydYaromuyecs HWMENH BO3MOXXHOCTH 3a1aTh
YTOUHSIOUIME BONPOCHI IO U3y4yaeMoMy MaTepuany. M3-3a HEJZOCTaTOYHOrO KOJIMYECTBa
ayJUTOPHBIX YacOB HEKOTOpblE TEMbl HE YIaeTCs OCBETUTh B IOJHOM OObEeMe, MOITOMY
IpernoAaBaTeib, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPBIE BONPOCHI BBIHOCHUT HAa CAaMOCTOSITEIBHYIO
paboTy CTYIEHTOB, pEeKOMEHAYS Ty WM UHYIO JuTepatypy. Kpome sToro, sl Jydiiero OCBOCHUs
MaTrepualia W CUCTEMAaTH3allMd 3HAHWK 10 AMCIMIUIMHE, HEOOXOJMMO MOCTOSHHO pa30oupaTth
MaTepHalibl JIGKLUH 110 KOHCIIEKTaM U y4eOHBIM IocoOusiM. B ciiyyae HeoOxotumMocT o0palarbes K
IIPEI0JIaBATENIO 3a KOHCYJIbTalUEH.

IloaroroBka K NpaKTU4YeCKUM 3aHATUIM.

[Ipy MOArOTOBKE K NPAKTUYECKUM 3aHATHAM CTYICHT JOJDKEH H3YYHUTh TEOPETUUECKHN
MaTepuall 1o TeMe 3aHATHUS (HUCIOJb30BaTh KOHCIEKT JIEKLUH, U3y4UTh OCHOBHYIO JIUTEPATypYy,
O3HAKOMUTHCS C JIOMOJTHUTENHLHOM JINTEPATYPO, TPU HEOOXOIMMOCTH JOMOJIHUTH KOHCIICKT, J1eNIas
B HEM COOTBETCTBYIOIIME 3allUCH U3 pa3IM4YHbIX HCTOYHUKOB). B ciyuae 3aTpynHeHHid,
BO3HMKAIOIIMX NPU OCBOCHWH TEOPETHUYECKOrO0 Marepualia, CTYJACHTY CIIeAyeT oOpamarbcs 3a
KOHCYIIbTallue K mpernojaBarento. Mas Ha KOHCYNIbTalMio, HEOOXOJUMO XOPOIIO MpPOAyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSI.

B Hauane npakTU4ecKkoro 3aHsATHs IpenojaBareiib 3HAKOMUT CTYACHTOB C TEMOM, OraiiaeT
IUIaH TIPOBENICHHUS 3aHATHS, BBIIACT 3aJaHus. B TeueHHWe OTBEICHHOrO BPEMEHHU Ha BBIOJIHEHHE
paboThI CTYJICHT MOXKET OOpaTUTHCS K MPENoJaBaTeio 3a KOHCYIbTAlMEH UM pa3bsCHEHUsIMU. B
KOHIIE 3aHSATHS IIPOBOJUTCSI IIPUEM BBIITOJTHEHHBIX 3aJaHUH, COOECEJOBAaHNE CO CTYJICHTOM.

Pe3ynbTarhl BHINMONHEHHS MPAKTUYECKUX 3[aHUIN OIIEHHWBAIOTCS B OaiiaX, B COOTBETCTBHHU C
OaITbHO-PEUTUHTOBOI CHCTEMOM YHUBEPCUTETA.

Ili1aHbI IPAKTHYECKUX 3AHATHH

Bauamue 1. Hccnedosanue muodcecms u OMHOUICHUL
Matepuan 11t OCBOSHHUS
1. Buabl MHOXKECTB.
2. Ormepanuu HaJ MHOXKECTBA W UX rpaduueckas ULTIOCTPaIIHsl.
3. UwmcrnoBele MHOXXECTBA M YHCJIOBBIC TPOMEKYTKU: aHATUTHUECKOE M TpaduiecKoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
4. MHOXecTBa Ha KOOPAWHATHOM IUIOCKOCTH: AaHAJIUTHYECKOE U  TpaduiecKkoe
Mpe/ICTaBJICHHE, U3MEPEHHE.
5. bunHapHbIe OTHOLIEHUS U UX CBOWCTBA.
6. OtobpakeHHsI MHOXKECTB U MX BUIBI.

CamocTosTenbHO.
Ilocmpoenue oemepmuHupoBaAHHBIX MAMEMAMULECKUX MOOeell 3a8UCUMOCIEN GeTUYUH
Marepuan 111 OCBOCHHS
1. Buager mMarematmdeckux — Mojened.  OTambl  TOCTPOEHWUS U HCCIEIOBAHUS
MaTeMaTU4eCKOU MOJIENH.
2. UwmcroBsle  TIOCICNOBATEIBHOCTH KAk  JWCKPETHBIC  JIECKPUNTHBHBIC  MOJICITH
JETEPMUHUPOBAHHBIX MTPOLIECCOB.
3. UwmcnoBsle (GyHKITUU KaK HEMPEPHIBHBIC TECKPUIITUBHBIC MOJICTH JIETCPMHUHUPOBAHHBIX
IPOLIECCOB.
CBoiicTBa mocne0BaTeIbHOCTEH U (DYHKINI KaK XapaKTePUCTUKH MPOIIECCOB.
OnHonapaMeTpuyYecKUe ONTUMHU3AIIMOHHBIE MAaTEMAaTUYECKUE MOJENH MMOCTPOCHHbIE HA
OCHOBE (PYHKITUH U UCCIIeNyeMbIE cpeacTBaMu U PepeHITHATHPHOTO HCUUCTICHUS.

ok~



3auamue 2. [locmpoenue cmoxacmu4eckux Mamemamuieckux mooenetl 3asucumocmett 8eIu4uH
Matepuai 1j1si OCBOEHUS

1.

ok wn

BepositTHOCTh  cilydalilHOTO COOBITHS Kak Mepa BO3MOXKHOCTH €r0 HAaCTYILJICHUS.
PaznuuHble OAX0/Ibl K ONPEIEIEHUI0 BEPOSITHOCTH CIIy4aitHOIO COOBITHSL.

Cxema KOHEUHOTr0 YMClla PaBHOBO3MOXHBIX UCXOJI0B.

Cxema GeCKOHEUHOr0 yKciia paBHOBO3MOXKHBIX HCXOO0B.

MogenupoBaHue TUCKPETHBIX CIy4alHbIX BEJIMYHH.

MonenupoBaHue paBHOMEPHBIX HENPEPBIBHBIX CIIy4alHbIX BEIUYMH.

HccnenoBanne HENPEepPhIBHBIX CIyYalHBIX BEJIMYMH HAa OCHOBE TI'padHuuecKoro
IIPEJICTaBICHUS INIOTHOCTH BEPOSITHOCTH.

CaMOCTOSITENIBHO.
Ilepsuunas obpabomka cmamucmuieckou uHgopmayuu
Marepualt Jiist OCBOCHUS

1. BapuanuoHHbI€ psAAbl U UX BUIBL.

2. TI'padpuueckoe H300pakeHHE BAPMALMOHHBIX PSAOB:  IMOJMIOH, T'HCTOrpaMMa.
JlnarpaMMBsl.

3. CpenHue BeIMUMHBI BApUALMOHHOIO PsJia: CpeiHss (BHIOOpOUHas), MeiuaHa, MoJia.

4. Tllokasatenu BapuallMM BapUallMOHHOIO psAa: pa3Max BapbUPOBaHUs, AUCIIEPCHS,
CpelHee KBaApaTUIHOE OTKJIOHEHHE.

5. Craructuyeckoe olleHMBaHHE. TOUYHOCTh U Ha/IEKHOCTH OLICHKH.

6. TodeuHble U HHTEPBAJIbHBIE OLIEHKU TApAaMETPOB I'eHEPATIbHON COBOKYITHOCTH.

CaMocTOsATENbHO.

H3yuenue napamempos pacnpeoenenuti eIuduH Ha 0CHOBE 8blIOOPOUHBIX OAHHBIX
Martepuan 11 OCBOCHUS

1.

2
3.
4.
5

Cratuctuueckas runore3a. OCHOBHasI U KOHKYPUPYIOIas TUIIOTE3bI.

CraTtuctTudeckuii KpUTEpUd. Y pOBEHb 3HAYMMOCTH ¥ MOIIIHOCTh KPUTEPHSL.

OmmbKy MepBOTO ¥ BTOPOTO POJIa.

Kputnueckast 061acth 1 06JaCTh IPUHATHUS TUIIOTE3HI.

[IpoBepka rumorTe3 O paBEHCTBE 3HAYEHUW MapaMETPOB PACIPEICICHHI: CpaBHEHUE
CPEIHUX 3HAUYECHUI BYX NE€HEPAIbHBIX COBOKYITHOCTEN MPU U3BECTHBIX U HEM3BECTHBIX,
HO paBHBIX AMCTIEPCHUIX (HE3aBUCHUMBbIE BHIOOPKN).

3anamue 3. Uzyuenue cesseil MexHcoy 8eIUYUHAMU HA OCHOBE 8blOOPOUHBIX OAHHBIX
Martepuan 115 OCBOSHUS

1. ®yHKMOHANBHAS, CTATHCTUYECKAs! U KOPPEISIIMOHHAS 3aBUCUMOCTD.

2. KoppensuuoHHas CB3b MEXAY BEIMUYMHAMM U €€ MokKas3aTenu (cuja, HampaBlIeHHE,
HaJIEKHOCTD).

3. KoodduuueHnt xoppensuuy Kak TIOKa3aTeldb TECHOThl M HAINPaBICHHUS CBSI3U, €ro
CBOMCTBA.

4. Bribopounslii k03 duumeHT panrosoit koppensiuun Crnupmena / Kennanna.

5. Boibopounslii koapdunrent koppensiuuu [Iupcona.

CamMocTosTeNnbHO.

Annpokcumayus 6e1UutUH Ha OCHOBE 8blOOPOUHBIX OAHHBIX
Marepuai uig OCBOEHUS

1.

2
3.
4.
5

3aauu KOppEILUOHHOIO U PErPECCUOHHOIO aHAJIN3A.

VYcioBHBIE cpeTHUE U BBIOOPOYHOE YPABHEHUE PETPECCUMU.

MeTronoM HauMEHBIINX KBaJAPaTOB.

[TocTpoeHne npsMOM JTMHUYM NApPHOM PETPECCUU METOJIOM HAaMMEHBIIINX KBAIPaTOB.
IloHsiTHE O HEIMHEWHOU PETPECCUM.



CamocTosiTenbHO.
U3yuenue xapaxmepa pacnpeoeneHutl eiuyut Ha OCHO8e blOOPOUHBIX OAHHBIX
Marepuan Uit OCBOCHUS
1. IlonsaTue o mapaMeTpUUYECKUX U HENAPaMETPUUECKUX CTATUCTUYECKUX KPUTEPUSIX.
2. Ilpumep HEemapamMeTpHUECKOTO KpUTEPUS coriacus pacnpeneneHuii: kputepuii [lupcona
«XU-KBaApaT».
3. IIpoBepka rumoTessl 0 XapaKTepe pacrpeieeHusl.
7. IlepeyeHb OCHOBHOWH W JONMOJHHUTEIbHOH Yy4eOHOIi JuTepaTypbl, IHTEepHET-pecypcoB,
HEe00XOAUMBIX /151 OCBOCHHS TUCHUIIIHHBI

OcHoBHasi JInTeparypa
1. benpko W.B. Teopuss BepoATHOCTEH, MaTeMaTH4eCcKas CTaTHUCTHUKA, MaTEeMaTUYECKOE
porpaMMUpoBaHue [DJIEKTPOHHBINA pecypc]: yuebnoe mocodbue / U.B. benvko, U.M. Mopo3zoga,
E.A. Kpumrannosuu. — Munck: HoBoe 3nanue; M.: UHOPA-M, 2016. — 299 c.
URL.: http://znanium.com/bookread2.php?book=542521
2. BBenenue B mMareMaTH4eckoe MOJIEIHpPOBaHUE [DIEKTPOHHBIN pecypc] : ydeOHoe mocobue /
nox pex. I1.B. Tpycosa. - Mockaa : Jloroc, 2004. - 439 c.
URL.: http://biblioclub.ru/index.php?page=book&id=84691
3. I'pec I1.B. Maremaruka /1151 6akajiaBpoB: YHUBEpPCaIbHBINA KypeC JUIsl CTYACHTOB 'yMaHUTapHbIX
HampaBlieHUH [ DNeKTpoHHBIN pecypce] : yuebnoe nocodue / I1.B. I'pec. — M.: Jloroc, 2013. — 288
c. URL: http://biblioclub.ru/index.php?page=book&id=233778

JonosHuTeILHASA JTUTEPaTypa
1. AxtamoB A.M. Maremaruka [Jsi COLMOJOTOB M 3KOHOMHUCTOB [DJEKTPOHHBIA pecypc| :
yuebHoe nocooue / A.M. AxTsmoB. — M.: @usmariut, 2008. — 464 c.
URL.: http://biblioclub.ru/index.php?page=book&id=82271
2. KouetkoB E.C. Teopus BeposATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA [DIEKTPOHHBIA pecypc]:
yueonuk / E.C. KouerkoB, C.O. Cmepuunckas, B.B. CokonoB. — M.: ®OPYM : NUHOPA-M,
2021. — 240 c. URL: http://znanium.com/bookread2.php?book=1245262
3. Ko63aps A.M. ITlpuxknagHas MareMmaTtuueckash CTAaTUCTUKA [DJEKTpOHHBIM pecypc| : M.:
®duzmatut, 2012. — 816 ¢. URL: http://biblioclub.ru/index.php?page=book_red&id=82617
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