[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NuctutyT MareMaTtuku, Pu3nku 1 HHPOPMAITMOHHBIX TEXHOJIOTUN
Kadenpa maremarnueckoro MoJieTMpOBaHMs 1 HHPOPMALIMOHHBIX TEXHOJIOTUI

YTBEPX/IAIO:
JUpPEKTOP-UHCTUTYTA

0 0BPAS
%;(E 06PA30BA 75(/;6"4,
XS YH Mty
N Z

SR

HHOOPMAOIHE
TERHOSON

0
%

O
y VNN
L -.‘\1“\&0&*34

RS

PABOYAS ITPOT'PAMMA

no puciumuinae b1.B.J1B.04.1 KomnbrotepHast o0paboTka 1aHHBIX

Hanpasnenue noarorosku/cnennanbHocTh: 01.04.02 - [lpukinagnas mareMaTHKa U
nHpopMaTrka

[Ipoduns/HanpaBieHHOCTh/cienuamu3anus: Maremaruueckoe MOJIeTMPOBAHHE
VYpoBeHb BbICIIETO0 00pa30BaHUs: MarucTparypa
KBanudukanus: Maructp

rojg Habopa: 2022

TamboB, 2022



ABTOp NMpOrpamMmsbi:
Kynuxos Cepreit EBrenbeBnu

Pabouas nporpamma cocrapiena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 01.04.02 -
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COIEPXAHUE

R (50077 fct:hi 1 1 89112 (61102 11 R0 1) SN 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT MaATHCTPA. ...ttt ittt et e e e 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 10
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 13
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 14
. MarepuanbHO-TEXHUIECKOE obecrieueHue JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 15



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
[IK-4 CnocoOeH BBITOMHATH MOHUTOPUHT M YIpaBieHHWE paboTaMH TPOEKTa B MPOEKTaX MaJIoro M

CpEIHeTO YPOBHS CIOKHOCTH B oOmactu UT

ITIK-5 Criocoben ocymiecTBsATh yipaBieHHEe d()(HEKTUBHOCTHIO KOMAaH/IbI B MPOEKTaX MAJIOTO U CPEIHETO

YPOBHS CJIIOXHOCTH B oOmactu UT

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHUS ITUCITUTIINHEI:
- HAy4YHO-UCCJIEA0BATEIbCKHI
- MPOEKTHBIN

1.3 JIucuumniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsATEIPHOCTH B
cthepe: 06 CBs3b, mHDOpPMAIIMOHHBIE M KOMMYHHKAITMOHHBIC TEXHOJIOTHH (B cdepe MPOSKTUPOBAHMS,
pa3paboTKu, BHEIPEHHSI U SKCIUTyaTallud HH(GOPMAIIMOHHBIX CUCTEM, YIIPABICHUS X KU3HEHHBIM ITUKIIOM)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHoBaHMe

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC MU HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (Ipy HaTUYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-4 Crioco6eH BHITOMHATE |[I[puMeHseT MareMaTHdecKHe OCHOBBI KOMITBIOTEPHOM
MOHHTOPHWHT U yTpaBiIeHWEe (00pabOTKM MaHHBIX [UIsI MOHHTOpPHHTA TpoIiecca
paboTaMu MPOEKTa B MIPOCKTUPOBAHUS ©  pa3paboTku  WH(OOPMAIIMOHHBIX
MPOEKTax MaJioTo U CUCTEM
CPeIHero ypoBHS
cIoXHOCTH B obmactu UT
[K-5 Cnocoben CTpouT  aKCOHOMETPUYECKHE  MPOCKIMU  JeTajiei,
OCYILECTBIISITh YIPABICHUE |BBITIONHATH 3CKU3HI, cOOpoYHbIE YEePTEXKH,
3¢ PEKTUBHOCTHIO KOMaHbl |pPEaln30BbIBACT  aMMapaTHO-NPOTPAaMMHBIE  MOIYIH

B ITPOEKTax MaJIoTo U
CPEIHEr0 yPOBHS
ciIo)kHOCTH B oostactu UT

rpadMuecKux CHUCTEM; MPOCKTUPYeT HH(OPMALMOHHBIC
MoZen,  paspabaTbiBaeT  aNrOpUTMbl  00pabOTKH
uHpopmanuu; padboraer B coBpeMeHHbIXx CYB/I; co3nmaer
KOHCTPYKTOPCKYIO JOKYMEHTALMI0 C HCIIOJIb30BaHUEM
WH)KEHEPHBIX I'paUueCcKuX MaKeToB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-4 CnocobeH BBIMONHATE MOHUTOPUHT U YIIPaBiIeHHE paboTaMu MPOEKTa B MPOEKTax

MAJIOTO U CPEIHET0 YPOBHS CIOKHOCTH B oOnactu UT

Ne HaumeHnoBanue ®dopma
n/n JUCIIUTLITNH, o0y4eHHs
OIIPENCIIATOIINX OuHo-3a04Hast
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 1 3 4 5
1 |aTepHeT-npennpusam | +
MaTeNbCTBO
2 |MaremaTn4eckoe +
MOJIETUPOBaHNE B
€CTECTBEHHBIX HayKax
U COMaIbHOU cepe




3 |MopaenupoBaHue +
IIOTOKOB JTaHHBIX

4|O0BEKTHO-OPUCHTHPO +
BaHHOE
NpOrpaMMHUPOBAHUE

5 |TIpenaunnomHuas +
MPaKTHKA

6 |I[IporpammupoBanue +
Ha s3bIKke Java

7| TexHomornueckas +
(TIPOEKTHO-TEXHOIOTH
gecKas) MpaKkTHKa

I1IK-5 CrniocobeH ocymecTBIATh yHpaBieHue 3((EKTUBHOCTHIO KOMAaHIBl B IMPOEKTaX
MaJIOTO U CPEIHET0 YPOBHS CIOKHOCTH B oOnactu UT

Ne HaumenoBanue ®opma
n/n JTUCIIUTLITNH, oOyueHus
ONPEACTAIOIINX Ou4HO-33049H
MEXIUCITUTUTHHAPHBIE ast
CBA3U (cemecTtp)
11415
1 |aTepHeT-ipeaAnpuHu | +
MaTeIbCTBO
2 |MonenupoBanue +
MTOTOKOB JaHHBIX
3 | [Ipemmurmomuast +
MPaKTHKA

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

HucuumuinHa «KommbiotepHass o0paOoTka JaHHBIX» OTHOCHUTCS K 4acTH, (popMupyeMoil ydacTHUKaMH
oOpa3oBareibHbIX OTHOIIEHUH, yueOHoro turana OIl mo Hampasienuto mnoarotoBku 01.04.02 -
[TpuknaaHas MaremMaTuka 1 HHOpPMAaTHKa.

Juctunmaa «KommnerorepHas 00padoTKa JaHHBIX» H3ydaeTcs B 4 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
OuHo-3a04Has: 2 3.€.

OuHo-3a04YHas

Bun yueOHOM paboTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 72
KonrakTHast pabora 10
Jlexmm (JIextmm) 4
[Tpaktuueckue (Ilpakt. pab.) 6
CamocrostensHas padota (CP) 62

3auer -

3.2.Cozepkanue Kypea:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS




Jlex |IIpa| CP
LIMH | KT.
pao.
0-3{0-3|0-3
4 cemectp
1 DJIEMEHThI TEOPUH i i 3 [IpakTyeckoe
BEPOSATHOCTEM 3aJlaHue
2 JuckpeTHbie [IpakTyeckoe
CIIy4YaiiHbIe 1 I |10 3aganue; Cpes
BEJIMYMHBI
3 HenpepsiBHbIE IIpaxTrueckoe
CIIy4YaiiHbIe - - 3 3a7aHue
BEJIMYUHBI
4 JloBepuTEIbHBIC i i 3 [IpakTuyeckoe
MHTEPBAJIBI 3aJlaHue
5 Ucnbitanne rumores | i 3 [IpakTuyeckoe
3aJlaHue
6 WNutepnonsauus u 1 1 9 [IpakTuyeckoe
AKCTPATOJISALUS 3aganue; Cpes
7 [Tapnas nuneliHas i i 3 [IpakTuyeckoe
perpeccust 3aganue; Cpes
8 MHoxecTBEeHHAs [IpakTuyeckoe
JIMHEHHAA - - 3 3aJaHue
perpeccus
9 T'erepockenacTudso | i 3 [IpakTueckoe
CTb 3a/1aHne
10 ABTOKOppEIAIMAL i i 3 IIpaxTrueckoe
3a/1aHne
11 MynbTUKOIIIMHEAPH 1 > | 9 IIpaxTryeckoe
OCTh 3amanue; Cpes
12 Bpemennslie psasl 1 > | 10 IIpaxTryeckoe
3amanue; Cpes

Tema 1. DuiemenTbl Teopun BepositHocTei (I1K-4)

Jlekumus.
Krnaccuueckoe, cTaTHCTUYECKOE M TEOMETPUUECKOE OIpesieiieHre BeposITHOCTU. DopMysibl KOMOMHATOPUKHU
(coueraHus, pa3MelICHHUS MEPECTAaHOBKU C TMOBTOPEHHUSIMH U Oe3 moBTopeHHil). TeopeMbl ciokeHUs U
YMHOXEHHUS BEPOSATHOCTEN. YCIoBHAs BepoaTHOCTh. @opmyna balieca. [loBropenne ucnsitanuii. @opmyna
bepnymm.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
Jns cnenyromux 3a1a4d B Excel cocraBuTh Tabnuily pacnpeneneHus BEpOSTHOCTEH, HANTH MaTeM.
OXHJIaHHE, TUCTIEPCHUIO0, CTAHAAPTHOE OTKJIIOHEHHUE, TOCTPOUTH TIOJIUTOH YacTOT U MHTETPANIbHYIO (DYyHKIIHIO
pacnipenenenus. Beruncnenus u nocrpoenus B 3.tabnunax (Excel, Calc).

1. ana Tabnuna pacnpenenenus JICB: x1=3, p1=0,2; x2=5, p2=0,7; x3=8, p3=0,1.

2. JIns urpoBOTO OKTa’pa ciydaifHasi BeIMUMHA X - KOTUYEeCTBO O4KkoB 1,2, 3,4, 5,6, 7 u 8.

3. U3 25 KOHTPONBHBIX padOT, Cper KOTOPHIX 5 OIIEHEHBI HA "OTIIMYHO", HayTa] U3BJIEKAIOT 3 PabOTHI.
CrnydaifHas BenmruanHa X - YUCIIO "OTIIMYHBIX" paboT B BEIOOPKE.

4. BeposiTHOCTh ONaJaHus CTpeJika B 11eib paBHa 0,7. CTpenok, umes 6 naTpoHOB, BEIET OTOHb /10
IIEPBOTO MOIAIaHUs UIU J0 MOJHOTO U3PAaCcX0/I0BaHUs BceX MaTpoHoB. CiyyaiiHas BeauyuHa X - YUCIO
M3pPaCXO00BAHHBIX MATPOHOB.

5. BepoarHocTh nonaganus crpeska B 1eib paBHa 0,7. CTpesnok, nMes 6 maTpoHOB, JenaeT 6 BHICTPEIOB B
muieHb. CiydaitHas BeauurHa X - YUCJIO onagaHui.



Tema 2. IluckperHnsblie cayuyaiinbie Beanunnbl (ITK-5)

Jlekumus.
JuckpeTHble cinydaiiHbie BenuuuHbl. YucnoBbie xapakrtepuctuku [ICB. Ilonuron wactotr. MHTErpanbHas
byukuus pacnpenenenus. PaBHomepHoe pacnpeznenenue. bunomuansHoe pacnpenenenue. Pacnpenenenue
[lyaccona. ['eomerpruueckoe pacnpeneneHue. [ unepreomerpudeckoe pacupeaeacHue.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
Jlnst cnenyrormux 3ama4 B Excel'e coctaBuTh TabnuIly pacnpeaesieHusi BEpOSTHOCTEH, HAWTH MaTOXHIaHKE,
JUCTIEPCHUI0, CTAaHIaPTHOE OTKJIOHEHHE, TOCTPOUTD MOJIUTOH YaCTOT U MHTETPATbHYIO (DYHKIIHIO
pacrpeneneHns BeposITHOCTEN:
1. 13 25 KOHTPOIBHBIX Pa0OT, CPeI KOTOPHIX 5 OLIEHEHBI HAa «OTIMYHOY», HAyTall U3BIEKAIOT 3 paboThI.
Cnyuaitnas BennunHa X - 9UCIO «OTIIMYHBIX» PabOT B BEIOOPKE.
2. BeposiTHOCTB nIONIaaHus cTpenka B 1enb pasHa 0,7. CTpenok, uMest 6 maTpoHOB, BEAET OTOHB 10
MEPBOTO MOMAIaHUs UK J0 MOJHOTO U3PACX0/I0BaHUs BceX MaTrpoHoB. CiyyaiiHas BenuurHa X — YUCIIO
M3PACXO0J0BAHHBIX MAaTPOHOB.
3. BeposiTHOCTh monaaanus crpesika B 1ueib paBHa 0,7. Ctpenok, umest 6 maTpoHOB, es1aeT 6 BHICTPEIIOB B
muiieHb. CiiyyaiiHasi BennunHa X — YUCI0 NOoNaJaHui.

Tema 3. HenpepbiBHbIe cay4aiinbie BeJuauHbl (ITK-4)

Jlexknus.
HenpepriBHble ciydaiiHble BenuuuHbl. Yucnosble xapaktepuctuku HCB. IlnotHocTh pacnpeneneHust
BeposATHOCTeH. MHTerpanbHas (YHKUMS paclpeneieHus BeposTHOCTeil. PaBHOMepHoOe pacmpenesneHue.
IlokazatenbHoe  pacmpenenenue. HopmanbHoe — pacnpenenenue.  Pacnpenenenne  CTbrozeHTa.
Pacnpenenenne @uiepa. Pacnpenenenue xu-kBagpar.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITokazarenbpHOE pacmpeneneHue 3a1ano npu x > 0 mmoTHocThio f(X) = exp(— x). Tpebyercs: a) 3anucarh
BBIpaKeHHE JUIsl QyHKLNU pacripeneeHus; 0) HaiTu BEpOSATHOCTb TOTO, YTO B pe3yJIbTaTe UCIBbITaHUs X
nonazgaeT B uHTEpBa (1;2); B) HAWTHU BEPOSITHOCTH TOTO, UTO B PE3YJIbTATE UCIIBITAHUSA X > 2 ; T)
BeruncnTh M(X), D(X), o(X).
2. ®ynkmus pacnpenenenns umeeT B 0 mpu x<=0; x/2 npu 0<x<=2; 1 npu x>2. HaiiTu BeposTHOCTH
toro, uro CB nmpuMer 3HaueHus B cueAyomux naTepaiax: a) [1;3), 6) (1;3), B) (1;5), r) (0,5;1,5). Haiitu
IJIOTHOCTH BEPOATHOCTH.

Tema 4. /loBeputesibubie mHTEepBaJbI (IIK-5)
Jlekuus.
WNHrepBanpHble OLEHKH mapaMeTpoB. JloBepurenbHass BepoATHOCTb. OIHO- U JBYCTOPOHHHE
JNOBEPUTENIbHBIE ~ UHTEpBaibl. JlOBEpUTEIbHbIE  HMHTEPBAJIBI I  MAareMaTUYECKOTO  OXKHJIAHHUS.
JloBepUTENbHBIE MHTEPBAJIBI JIJIs1 BEPOATHOCTHU. JloBepuTENbHBIE MHTEPBANBI 111 Aucnepcud. [lonpaska Ha
KOHEUHBIN 00BhEM TeHEepaTbHON COBOKYITHOCTH.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

CoOparsp B rpymnre gJaHHbIe IO POCTY M Macce CTyleHTOB. HaliTi 1oBepuTeIbHbIC MHTEPBAJIBI IJIs1 CPETHETO
pOCTa U CpEeIHEH MacChl B TEHEPAIIbHON COBOKYIIHOCTH CTY[AEHTOB aKaJEMUU C JJOBEPUTEIbHOMN
BEpOSATHOCTHIO p = 90% Ha OCHOBaHWUU COOPAHHBIX JAaHHBIX.

Tema S. Ucnibitanue runores (IIK-4)
Jlexknus.
IIpoBepka cratucTH4eCcKHX runore3. lIpoBepka rumore3 ¢ NOMOLIBIO [JOBEPUTEIBHBIX WHTEPBAJIOB.
HaGmromaemblii ypoBeHb 3HaumMmocTu (p-3HadueHue). IIpoBepka mapamerpuueckux rumnore3. IIposepka
HENapaMeTPU4YEeCKUX TUIIOTES.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. IIpoBonuauCh HCTIBITAaHUS HOBOTO JiekapcTBa. B sxcnepumente yuactBoBanu nl = 2000 Mmy»uuH u n2 =
2500 sxenmuH. Y 40 my>xuns 1 70 sxeHIIMH HaOM0AaICh MOOOYHbIE 3((eKThl. MOXKHO JIM YTBEPKAATh,
410 1000YHbIE 3(h(HEKTHI OT HOBOTO JIEKAPCTBA y KEHIIMH BO3HUKAIOT Yallle, YeM y MY>KUUH?
JloBepuTtenbHas BEpOATHOCTH p = 99%.

2. MoxHO 11 yTBEpKIaTh, YTO ILIMHBI 3aBOAOB | U 2 MMEIOT pa3Hyr0 U3HOCOYyCTOunBOCTL? JloBepUTEIbHAS
BEPOSATHOCTH p = 99%.

Howmep Mammusb! X --- paccTosiHUE IS IIMH 3aBojJa 1, ThIC. KM Y --- pPacCTOSTHUE JUIS IIKMH 3aBOJA 2, THIC. KM
162,461,8

261,8623

3 63,2 60,6

4 57,4 59,2

559,6 62,1

3. CTyneHThI cjaBaiy SK3aMEeHBI 10 MaTeMaTuke U pusnke. ECTh Jn CBsI3b MEXKAY pe3yabTaTaMu
sk3aMeHOB? JloBepuTenpHas BEPOSTHOCTH 99%.

Pe3ynbTarhl 5K3aMeHOB M0 MaTeMaTHKe Pe3ynbTaThl 9K3aMeHOB 10 (PU3KKE MATh YeThIpe TPH J1Ba

ate 20 17 12 6

getbipe 22 1517 5

Tpu 21 19 20 12

nBa9 8718

Tema 6. UaTepnoasinust u 3xcrpanoasinus (IIK-5)

Jlexknus.
Tabnuunoe 3amanume (QYHKUMU. Y37bl HUHTEpHOISAUMH. PaBHOoTcTOsmME y3ibl.  MHTEpmonsus.
Okcrpanomsiuyst. Annpokcumanus. KycouHo-nnHelHas wuHTepnosnsuus. KBaapaTuuHas HMHTEPHOISLMSL.
[Tapabonuueckast untepnossiius. Cxema Diitkuna. [Tonnnom Jlarpamxka.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
BriOpars mpou3BoIbHYIO TAOMUYHO 3aJaHHYIO (YHKIHUIO C YETHIPbMSI PABHOOTCTOSIIIUMH y31aMu. Ha
OCHOBAHMU SKCTPAIOJISIIUOHHBIX MOJIENICH CIIPOrHO3UPOBATh 3HaUeHHE (PYHKIUU B 11ATOM y3iie. [locTpouts
KBaJIpaTUYHYIO alllIPOKCUMUPYIOLIYIO MOJEb.

Tema 7. Ilapnas iuHeiinas perpeccus (I1IK-4)

Jlexknus.
ITapnast nuHeliHas perpeccus. OneHKa nmapaMeTpoB MOAEIM METOAOM HamMmeHbmMX kBajaparoB (MHK):
cucTeMa HOpPMajbHBIX YypaBHeHuH. MHTtepnperaums koddduuueHToB ypaBHeHHs perpeccun. OreHka
aJIeKBaTHOCTH MOJICNIM: HAJH4YUE CBA3M MEXAY IEPEeMEHHBIMHU, aHAJIW3 AUCIEPCUH, KOA(PPUIMECHT
nerepmuHanuu  R2, F-xpurepuii ®umepa 3HAUMMOCTM ypaBHEHHs B 1enoM. CBOWMCTBa OLIEHOK
KO3()(UIIMEHTOB ~ PEerpeccuu:  HECMELIEHHOCTb,  A(PQPEKTHBHOCTb,  COCTOSATEIBHOCTh.  leopema
I'aycca-MapkoBa. OnEeHKH CTaHJApPTHBIX OTKJIOHEHHMH OLIEHOK IapaMeTpoB perpeccuu. JloBepuTenbHbIE
UHTEpBaJIbl KOdQPuuueHToB perpeccuu. OleHKa 3HaYUMOCTH KO3()(UIIMEHTOB MOJAEIH IO KPHUTEPHIO
CrplozeHTa.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Nmerotcs nannbie 3a 10 Hepenb pekiiaMHON KaMITaHUK: HEeJleTbHbIE 00beMBbI TTPoJax (Y, ThIC. py0.) U
pacxozbl Ha pekiamy (X, ThIC. pyo0.).
x586539124310
y 7276 78 70 68 80 82 65 62 90
ITonaras, yTo MeXay NEPEMEHHBIMU UMEET MECTO JIMHEHHAs 3aBUCUMOCTb, IOCTPOUTH BBIOOPOYHOE
ypaBHEHHUE JUHEHHOU perpeccuu, HauTH Kod(PpPUImeHT Koppesuu, KodhPUIMeHT feTepMUHALIAN, UX
MHTEPBAJIbHBIE OLIEHKU M OLICHKH [TapaMeTPOB YPABHEHUS, IPOBEPUTH TUIIOTE3bI 00 UX CTATUCTHUYECKON
3HAUUMOCTH 110 OT/AEIBHOCTH U TI0 BCEH MOJEINN B LIETIOM, ONPEAEIUTh HHTEPBAJIbHBIE OLIEHKH JUIsl CPETHUX
Y MHIUBUIYaJIbHBIX IPOrHO3HBIX 3HAYECHUH.



Tema 8. MHoxkecTBeHHas TuHeiiHas perpeccus (ITK-5)

Jlexknus.
MHOoXecTBEeHHas JIMHeHass perpeccus. TpeOoBaHus K (pakTopaM, BKJIIOYaeMBIM B MOAEIb. MaTpudyHOe
npencrasienue oreHok mo MHK. Omenka 3HaYMMOCTH OTJENBHBIX (PaKTOPOB MHOKECTBEHHOW PErpecCHH.
Wutepnperanus Kod3pPUIMEHTOB ypaBHEeHUs perpeccun. OIeHKa aJieKBaTHOCTH MOJICNU: HAJIMYHE CBSI3U
MEXy EpEeMEHHBIMH, aHAJIN3 AUCTIEPCUH, K03 DUIIMEeHT MHOKEeCTBEHHOH neTepMuHanuu R2, F-kpurtepuit
dumiepa 3HAYMMOCTH ypaBHEHHUS B 1ejoM. «CTaHaapTHbIE OMUOKN» KO3 uImeHToB perpeccun. OreHka
3HaYMMOCTH COBMECTHOI'O MPEAEIBHOIO BKJIaJla IPyMNIbl IEPEMEHHBIX ¢ noMmouplo F-tecra. 3aBUCUMOCTD
Mexay F- u t- cratuctukamu. CKkoppeKTHpoBaHHbIN k03 duument nerepmunanyu R2.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3a 10 mecsitieB coOpaHbl JaHHBIE, TTO3BOJISIOUINE MPEANONIOKUTh, YTO 00BEM MPEAJIOKEHUS TOBapa y
JINHETHO 3aBUCHUT OT II€HBI TOBapa X1 M 3apruiatbl COTPYAHUKOB X2.

y 7590 105 110 120 130 130 130 135 140
x1 43 353855503540 554565
x26445312312

[TocTpouTs BHIOOPOYHOE ypaBHEHHE MHOKECTBEHHON PErpeccuy, HAaMTH KO PUIIMEHTHI KOPPEIALUH,
K03((HUIIMEHT MHOKECTBEHHOH JIETePMHUHALIMH, UX WHTEPBAJIbHBIEC OLICHKU U OLICHKH MapaMeTpOB
ypaBHEHHUsI, IPOBEPUTH TUIOTE3bI 00 UX CTATUCTUYECKOM 3HAYMMOCTH MO OTAEIBLHOCTH U M0 BCEH MOJIENH B
LIEJIOM, OIIPEJIEIIUTh UHTEPBAJIbHBIC OLEHKH JUIS CPEIHUX U UHAUBUIAYAIBHBIX IIPOTHO3HBIX 3HAYCHUM.

Tema 9. I'erepockenacTuunocts (I1K-4)
Jleknus.

['eTepockenacTUYHOCTL: OMNpeAeseHNe, MPUYMHBI W TOCHEACTBHUS Te€TePOCKENaCTUYHOCTH. MeToabl
oOHapy>KeHHUs reTepocKeaacTHUHOCTH, TecT [onadensaa-Kanara. Tect panroBoit koppemsiuu CiupMeHa.
B3BemeHHbIi 1 000011IEHHBIN METOIbI HANMEHBIITNX KBAIPATOB.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
Pemuts 3amady 2 ¢ 1oBepUTENBHOM BEpOATHOCTHIO 99% u pa3duenuem Tabmunst 10-10-10 u 12-6-12.

Tema 10. ABroxkoppensiuus (ITK-5)
Jlekumus.

ABTOKOppEJSIUA: ONpEECHHe, MPUYMHBI U TOCIEACTBUS aBTOKoppemsauuu. Meton psaoB. Kpurtepuit
JlapOuna-YorcoHa mpoBepku Ha aBTokKoppensinuio. Tect cepuit (bpeyma-Toadpu). ABToperpeccuonHas
cxema IepBOoro Mopsika.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

B 3anade g caMocTosATENbHON pabOThI U3 TEMBI 8 TPOBEPUTH TUIIOTE3Y 00 OTCYTCTBUU aBTOKOPPEIIALIUN
METOJIOM PsZIOB, KpuTepueM JlapOuHa-YoTcoHa, TECTOM CEepHid.

Tema 11. MyasTukoanuneapaocts (I1IK-4)

Jlexknus.
MynbsTukosInHeapHOCTh  (akTopoB.  DyHKIMOHANBHAsT ~ MYJIBTHKOJIUIMHEApHOCTh.  CoBepleHHas
MYJIBTUKOIIINHEAPHOCTD. Croxactuueckas ¢bopma MYJIBTUKOIIIMHEAPHOCTH. [TocnencrBus

MYJIBTHKOJUTMHEAPHOCTH. CTaTHCTUKA, UCTIONb3yeMasi AJIsl MPOBEPKU (PAKTOPOB HA MYJIBTUKOJIIMHEAPHOCTb.
OBpPUCTUYECKUE METO/IbI BBISIBICHHS MYJIBbTUKOJITIMHEAPHOCTH. YacTHbIE

K03((PUIIEHTHI KOPPEISIUU. MeTo/bl yCTpaHeHUs! (CMATYEHUS ) MYITBTHKOJUTMHEAPHOCTH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Jlana marpuna Ko3pPHUIHEHTOB TapHON KOPPEIALUU:

y x1 x2 x3

y 10,899196323 -0,94158 0,918251895

x1 0,899196 1 -0,81501 0,998442487

x2 -0,94158 -0,81501077 1 -0,84013193

x3 0,918252 0,998442487 -0,84013 1



OHpeIleJII/ITB HAJINYHUEC MYJIbTUKOJIJIMHCAPHOCTHU.

Tema 12. Bpemennsbie psaasl (IIK-5)
Jlexknus.

AJUTHBHAsE M MYJNBTUIUIMKATUBHAS MOJEIM BPEMEHHOro psna. Lluknudeckas, TpeHIOBas M CllydaiiHas
KOMITOHEHTHI psiia. 3aadl 3KOHOMETPUUECKOTO MCCIIEOBAaHUS BPEMEHHBIX PSAAOB. ABTOKOPPEISAILMOHHAS
GyHKUMS psila ¥ BBISABICHHE CTPYKTYPHI psia. AHATUTHUYECKOE BBIPAaBHHUBAHHWE METOIOM CKOJIB3SIICH
cpenneii. CriocoObl CIIaXUBaHUS: MPOCTOE M B3BEIICHHOE CpelHEe, HKCIIOHCHLMAIbHOE CIVIaXHBAaHUE.
MopnenupoBaHue CE30HHBIX M IUKINYECKUX KosnebaHuid. MojenrpoBaHue TEHACHIIMM BPEMEHHOTO psijia, B
TOM YHCJIE NPHU HAIWYUM CTPYKTYpHBIX M3MeHeHud. Tectsl Yoy u ['yitaparn. OuneHka B3aMMOCBA3M ABYX
BPEMEHHBIX PAAOB. METOABI UCKIIOUEHUS JIOKHOM KOPPENSLMU: NMMUHUPOBAHNE TEHIEHIIUY, TIEPEX0]] K
NpUpaleHusM, BBeZeHHe (hakTopa BpeMeHH B Mopaenb. KouHTerpamus BpeMeHHbIX psijioB. Kpurepuit
Ourens — ['panrepa. SBubie Monenu bokca-/lxxenkunca (ARIMA monenu). KoMnoHeHThI aBToperpeccuu u
CKOJIB3SIIIIETO CpeaHero. MrepartuBHasi cTparerus pa3paboTKH MOJENU: MPOBEpKa CTALIMOHAPHOCTH PsAa,
BBIOOp MCXOJHOM MOJENH, OIIGHKAa IapaMeTpoB, aHajJM3 OCTarkoB. MoJelb aBTOPETPecCHr ¢
pacnpenenéHueiM JtaroM mepBoro mopsaka (ADL wmopmens), cBenenme ADL(0,1) momenu oOpaTHBIM
npeobOpasoBanuem Koiika x wmomenu Koiika. Mogenu ¢ pacnpenenéunbpiM  jarom (DL mozmenm):
KOHeYHOMepHbIe (ylarm AnMoH) u OeckoHeuHoMepHble (MeTon Koiika). HesBHBIE Momenu: Moenb
aJIAlITUBHBIX O’KUJAHUI, MOZIEIb HEMOJHOW KOPPEKTUPOBKH, MOZEIb PallMOHAIbHBIX OXHUAaHui. CBeneHue
MOJIENIM aJalITUBHBIX OKUJAHUI K MOZAEIN aBTOPETPECCHUM.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
ITo naHHEBIM 3a7a4M 3 BBLITOJHUTE 3a1aHus 4-7.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
IIpakTnyeckoe 3aaHue

Tema 1. DneMeHTBI TEOPUU BEPOSATHOCTEN
Pewits 3amauy:
1
CKOJIBKO TpEX3HAYHBIX YHCEN MOKHO COCTaBUTh U3 1udp 1, 1, 2?
2

CKOJBKO UMEETCS NMATU3HAYHBIX YHCEN B TpOH‘-IHOﬁ CHCTEME CUHCJICHHS?

Tema 2. JIucKpeTHbIE Cy4yaiiHble BETUUNHBI
1
Momnera 6pocaercs 4 pa3a. HailTu BepOSITHOCTB TOTO, YTO «PEIIKa» BBIMAICT 2 pasa.
2

IIpoBonutes 700 ucnpITaHui ¢ BEPOATHOCTBIO yiauHOTo ucxona kaxaoro 0,001. Halitu BeposiTHOCTB TOTO,
yAA4HBINA UCXOA CIYYUTCS OT 5 10 8 pas.

Tema 3. HenpepbIBHBIE CiTy4YailHbIE BETUYUHBI
HpOBeCTI/I OIIPOC I'pYMIIbI IO MMOJTHOMY KOJUYCCTBY JICT U HalTU YUCJIOBLIE XapaKTCPUCTUKH.

Tema 4. JloBepuTeNbHBIE UHTEPBAJIbI
Haiitu B 3aganuu TemMbl 3 JOBEPUTEIbHBIE UHTEPBAJIBI C IOBEPUTEIIHLHOM BEpOSITHOCTHIO 0,95.
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Tema 5. UcniplTaHue TUIIOTES

B 3amanum Tembl 3 MpoBEpUTH TUNOTE3Y 00 ICTUHHOCTU MaTeMaTHYeCKOTo OKUIaHUsI C JOBEPUTEIbHOMN
BepOsATHOCTHIO 0,99.

Tema 6. HTEpIIONALNS U SKCTPATIOIALUS

Haiitu TabnuuHO 3a1aHHYI0 BETUYUHY ¢ 4 PaBHOOTCTOSIIIIUMH Y3JIaMH U TTPOBECTH KyCOYHO-JIMHEHHYIO,
KBaJIpaTUYHYIO U NMapaboInYecKyr0 HHTEPIOISIUIO.

Tema 7. IlapHas nuHeHas perpeccus

Jns 3amaum U3 TeMbI 6 HAUTH ypaBHEHUE TAPHOM JTMHEWHOW PErpeCcCUM U HAWTH €r0 YHUCIIOBbIC
XapaKTEePUCTUKH.

Tema 8. MHOXeCTBEHHAs! IMHEWHASI perpeccust

Haiit TabnuuHO 3a1aHHYI0 3aBUCMMOCTD OJTHOM TIEPEMEHHOM OT ABYX JAPYTHX, OJYUYUTh YpaBHEHUE
MHOYECTBEHHOMW JIMHEUHOW pEerpecCuu U HAWTHU €ro YUCIIOBbIE XapaKTEPUCTUKH.

Tema 9. I'eTepocke1aCTUIHOCTD
[IpoBeputsb 3a1a4y U3 TEMBI 8§ HA TETEPOCKEAACTUYHOCTh

Tema 10. ABTOKOppEIAIUA
IIpoBepuTs 3aaa4y U3 TEMbI 8§ Ha aBTOKOPPEIIALIUIO.

Tema 11. MynbTHKOIIINHEAPHOCTD
ITpoBepuTsh 3a1auy U3 TeMbl 8 HA MYJIBTUKOIIIMHEAPHOCTb.

Tema 12. BpeMeHHbI€ psiibl

Haiitu TabnuyHo 3a1anHbIi BpeMeHHOH psaf Ha 15-20 3nauenuii. [locTpouTs ajiuTHBHYIO U
MYJIBTUIIMKAaTUBHYIO MOJIENM BpEMEHHOTO0 psiia. Caenars NporHo3 Ha CIAEAYIOLUI EpUOJ U CPaBHUTh
MoJienu. JlaTk IPOrHO3bl TAKXKE METOJaMH IPOCTOT0 3KCIIOHEHIIUAIBHOTO CIVIAXKUBAHMSI U METOAOM
SKCIOHEHLIMAJIBHOTIO CIVIAKUBAHUS C ITONIPABKOM HAa TPEHA.

4.3 IIpomexxyTouHast aTTeCTaIMsA 110 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (IIK-4, ITK-5)
. Kombunaropusie ¢popmynsl. [Ipumepsr.
. [IpaBuio cymmsl u npousBeneHus. [Ipumepsr.
. OcHOBHBIE IOHATHS TEOPUU BeposiTHOCTENH. CBOICTBA BEPOSITHOCTH.
. Crnoxxenne BeposiTHOCTEN. BeposaTHOCTh nmpou3BenieHnst coObITHiA. [IpOTHBOMONIOKHBIE COOBITHS.
. YcioBHas BeposATHOCTh. PopMyina noaHoM BepositHocTu. Popmyna balieca.
. AuckpeTHbIe ciydaiiHble BeTUYMHBI. YHCITOBBIE XapaKTEPUCTHKH.
. PaBHOMepHOE pacnpenenenue J(CB.
. BuHOMUanbpHOE pacnpeneeHue.

00 3 N L LN

9. Pacnpenenenue Ilyaccona.

10. 'eomeTprueckoe pacupenesieHue.

11. I'nnepreoMeTpuuecKoe pacipeaeicHue.

12. HenpepbIBHBIE CiTy4YailHbIe BETMYMHBI. YUCTIOBBIE XapaKTEPUCTUKH.
13. PaBHoMepHOEe pacnpenenenue HCB.

14. TlokazarenbHOE pacnpeeiiCHHE.

15. HopmanbHoe pacnpeneieHue.

16. IIpoBepka CTaTUCTUUECKHUX TUIIOTE3.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

JIunelinas nmapHas perpeccusi.
Koppensmus. KoaddunmenTs! koppensiiuu 1 GopMyJIbl HX pacuéra.

OneHka 3HauMMOCTH JIMHENHON TapHOM PErpeCcCHH.
JlOBEpUTEIIBHBIE HHTEPBAJIBI ISl OLEHOK MIApaMEeTPOB PETPECCUM.

MHuoxecTBeHHas MuHeiHas perpeccus. OT6op dhakTopos.
OneHka 3HaUMMOCTH MHOKECTBEHHOM PErPECCUH B LIEJIOM H 110 OTAEIbHBIM ITApaMETPaM.

MHOoXecTBEeHHas perpeccusi ¢ (UKTUBHBIMU ITapaMeTpaMH.

CBoiicTBa O1IEHOK KOA(h(DHUIIMEHTOB PErpecCuu.

CrarucTHKa, UCTIOJIb3yeMast 1JIs POBEPKHU (PAKTOPOB HA MYJIBTUKOJUIMHEAPHOCTb.

I'eTepockenacTUUHOCTD U €€ BUIBI.

ABtokoppensiuus octatkoB. Kpurtepuit Jlapouna-Yorcona.
CrocoOsI MPOTHBOJEHCTBUS aBTOKOPPEIISIIIIH.

OO600IIEHHBIN METOT HANMEHBIIINX KBAIPATOB.

Bpemennoii psig. OO1ye moHsATHS.

ABTOKOppeISIIMOHHAs (YHKLUS BPEMEHHOTO psijia.
Brinenenue perynasipHbIX COCTaBISIOMINX BPEMEHHOTO PAJIa.

MogenupoBaHue CE30HHBIX M IUKINISCKUX KOJICOaHMIA.
[Iporuno3 ypoBHEl BpEMEHHOIO pAa.
MopnenupoBaHU€e TEHACHLIMM BPEMEHHOTO psijia.

Or1reHKa B3aUMOCBSI3H JIByX BPEMEHHBIX PSJIOB.

Monens ¢ pacripeesieHHbIM Jarom. Jlaru AnmoH.

Tunossble 3ananns s 3adera (IIK-4, I1IK-5)

1. U3 GykB naTHHCKOTO ajihaBUTa COCTABIIAETCA TPEXOYKBEHHOE «CII0BOY». CKOJIBKO UMEETCS pa3InYHbIX
KOMOWHaIUNH?
2. Monera nogopaceiBaetcs 8 pa3. CocTtaBbTe TaONHITY pacnpeneeHUs BEPOSITHOCTEH CIyqaitHOM
BEJIMYMHBI KOJINYECTBA BBIMABIIUX «OPIJIOBY.

3. [To nanabeiM Tabn 1 onmpenenuTs k03¢ GUIIUEHT paHTOBOH Koppensiuu CriupMeHa U ONPEISIUTh €T0
3HAYMMOCTb.
4. ITonmy4uTh OLIEHKY C€30HHOW KOMIOHEHTHI IJId aIIUTUBHON MOJAEIN BPEMEHHOTO psiia, HCIIOJIb3YsI
MpUBEICHHYIO Kopeutorpammy (Tabm 2).

5. Ilomy4uTh OLIEHKY C€30HHOM KOMITOHEHTHI JIJ11 MYJIBTUIUIMKaTUBHON MOJIESIA BPEMEHHOTO Ps/ia,
WCIIONIB3Ys PUBEICHHYIO Kopeutorpammy (Tabn 2).

6. [To nanaeiM Tabm 3 Ne 1 onpenenuTh CKOPPEKTUPOBAHHBIE CE30HHBIC KOMITOHEHTHI S1 7151 aJTATHBHOM
MOJIEJI BPEMEHHOTO psiia.

7. ITo nanabiM Tabm 3 Ne 2 onpenenuTh CKOPPEKTUPOBAHHBIC CE30HHBIC KOMITOHEHTHI Si JIJIs
MYJIBTUTUIMKAaTUBHON MO BPEMEHHOT'O ps/a.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Orenka Kommerentim
TOCTYKCHHSI pe3YJIBTaTa)

[IK-4 CriocobeH TpUMEHSTh MaTeMaTHYeCKUE OCHOBBI KOMITBIOTEPHOM

00pabOTKM NaHHBIX JUII MOHUTOPHHTA MIpoIiecca MPOSKTUPOBAHUS
«3a4TCHO» [IK-5 CrocobeH CTpOUTh aKCOHOMETPHUYECKHE MPOCKIMH JeTajei,
BBIMOJIHATh ~ 3CKU3bI, COOpOYHBIE  YEPTEXKH, PEATU30BBIBACT

anmapaTHO-IPOTpaMMHBIC MOIYITH IpapUueCcKuX CUCTEM

IK-4 He cnocobeHn mpuMeHSITh MareMaTHYeCKHE OCHOBBI KOMITBIOTEPHOM

00pabOTKH NaHHBIX AJI1 MOHUTOPUHTA MpoIiecca MPOSKTUPOBAHUS
«HE 3a4TCHO» I1K-5 He cnocoGeH cTpouTh aKCOHOMETPHUECKHWE MPOCKIUU JIeTalIeH,

BBINIOJHATH ~ OCKHU3bL, COOpDOYHBIE  YEPTEKH, PEaTU30BBIBACT
anmapaTHO-IporpaMMHbIE MOIYIIH rpapuuecKux CUCTEM
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5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepikaHue, oObeM, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J11s1 caMOCTOSITENBHOM pabOThI BAKHOE 3HAYCHHE UMEIOT pa3eibl «O0beM u collepiKaHue TUCIUTITMHBD),
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre JUCIUTUINHBL, POrpaMMHOe obecrieueHne, mpodecCuoHalbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
JTUCIMIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE obecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeH1yeMasi OCHOBHAsS U JIOTIOJIHUTENbHAS JIUTEpaTypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpPEUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u mpopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JONOJHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHON JOMOIHUTEIbHOU
JUTEPaTyphl;

- IPYU CAMOCTOATEILHOM U3YYEHHH TE€OPETUYECKONU TEMBI CAeNaTh KOHCIEKT, UCIOb3Yysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dKk3aMeHy. OHa BKIIOYAeT MPOPAOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAXKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJHEH B PaMKaX pacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JoKeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnekTbl HaydHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JIOJKHBI COAEpPkKaTh
OTBETHl HA KAXKIBIM TOCTABICHHBIH B TEME BOIPOC, MMETh CCBUIKY HA MCTOYHUK HHPOpPMAIMU C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHWs M Tofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- Jienarb 3alldCh MO XOAYy YTEHHsS B BHUJE MPOCTOTO WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJSATH TE3UCHl (IUTHPOBaHHE HAWMOOIEEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB padOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;

- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;

- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. T'mariok, C. II. OcHOBEI aHanM3a JAHHBIX : KOHCIEKT JeKmui. - 2031-02-04; OcHOBEI aHaM3a TaHHBIX. -
Cankr-IletepOypr: Cankr-IleTepOyprckuii rocynapCTBEHHBIA YHUBEPCUTET MPOMBIIIICHHBIX TEXHOJIOTUN H
muzaitna, 2019. - 110 c¢. - Tekcr : oanekrponnbii // IPR  BOOKS [caiitr]. - URL:
http://www.iprbookshop.ru/102939.html

2. Menbuuuenko, A. C. Maremarndeckasi CTaTUCTUKA U aHAJIW3 JITAHHBIX : ydyeOHoe mocobue. - 2021-03-01;

MareMarndeckas CTaTHCTUKA W aHAIIM3 JHaHHBIX. - MockBa: M3garensckuii JJom MUCuC, 2018. - 45 c. -
Texct : anextponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/78563.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Hoporanos, B. A., loporanos, E. A., Oanmyxk, B. U. Kommbrotepras o0paboTka HaHHBIX : ydeOHOE
nocobue. - Becb cpok oxpaHbl aBrOpckoro mnpasa; KommbioTepHass oOpaboTka HaHHBIX. - benropox:
benroponckuii rocynapcTBeHHbIN TexHonorndeckuil yausepeuteT um. B.IN [llyxosa, 9bC ACB, 2017. - 69
c. - Tekcr : anexrponnsrii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/80419.html



2. Jlemamena, T. H., Uemonmanosa, B. U., bparuna, JI. B. KommbiorepHas o0paboTka CTaTHCTHYECKUX
JTaHHBIX : yudeOHoe TmocoOme. - Bech cpok oxpaHbl aBTOpckoro TmpaBa; KommbroTepHas o0paboTka
CTAaTUCTUYECKUX AaHHBIX. - MockBa: Poccuiickuii yHuBepcuteT Apyk0b1 Hapoaos, 2017. - 88 ¢. - Teker :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/91099.html

3. Mxwurapsn B. C., Apxunosa M. 1O., JlyopoBa T. A., Muponkuna 0. H., Cuporun B. II. Ananus
NaHHBIX | YueGHUK 11 By30B. - Mocksa: IOpaiit, 2021. - 490 c. - Texcr : anexrponnsiii // D5C «FOPAWITY
[caiiT]. - URL: https://urait.ru/bcode/469022

4. I'morosa, M. 0., CamoxsanoBa, E. A. UKT u maremarnueckue MeTosl 00pabOTKU JaHHBIX : ydeOHOe
nocob6ue. - 2030-03-31; UKT u maremarndyeckue MeToabl oOpaboTku MaHHBIX. - MockBa: MOCKOBCKHIA
NeIarorn4eckuii rocyaapcTBeHublid yauBepceuret, 2019. - 244 c. - Teker : anekrponHsiii / IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/94642.html

5. Jlememko, b. 1O., Jlememko, C. b., IlocroamoB, C. H., UumuroBa, E. B. Crarucruueckuii aHaim3
JAHHBIX, MOJIEJIMPOBAHNE M UCCIIEJOBAHNE BEPOSTHOCTHBIX 3aKOHOMepHOCTel. KoMmbploTepHbIN Moaxon :
MoHorpadus. - 2025-02-05; CrarucTUyYecKuil aHaimu3 JaHHBIX, MOJCIUPOBAHHE U HCCIEIOBAHHUE
BEpPOSITHOCTHBIX 3aKOHOMepHocTel. - HoBocubupck: HoBocuOHMpckuii roCcymapCTBEHHBIM TEXHHUYECKUN
yuuBepcuter, 2011. - 888 c. - Texcr : oamekrponnsii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/47719.html

6. ITamemoB, C. B. MHTemnekTyanbHBI aHAIW3 NaHHBIX : y4eOHOe mocobme. - Bech cpok oxpaHbl
aBTOpCKOro nmnpama; MHTenmnekryanbHbld aHanu3 OaHHbBIX. - Camapa: [IoBOMKCKHII TrocynapCTBEHHBIN
YHUBEPCUTET TeJICKOMMYHUKauii 1 nHpopmaruku, 2017. - 127 c. - Tekct : anexrponnsiii / IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/75376.html

7. Anexcanaponckas, 0. II. NuHdopmanmoHHBIE TEXHOJOTHMH CTAaTHCTHYECKOTO aHaln3a JTaHHBIX
yueOHO-MeToueckoe nocodue. - Becb cpok oxpaHbl aBTOPCKOTO Mpasa; MHpopMalMOHHbBIE TEXHOIOTUN
CTaTUCTHYECKOTO aHaim3a JaHHbIX. - Kazans: Ka3zanckuil HaluMOHAIBHBIM HMCCIIEA0BATEIbCKUI
TexHosornueckuii yauepcurtet, 2019. - 152 c. - Tekcrt : anexrponnsiii / [IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/100535.html

8. Boponoga, JI. U., Boponos, B. M. Machine Learning: perpeccMOHHbIE METO/Ibl WHTEIUICKTYaJbHOTO
aHajgu3a JaHHBIX : ydeOHoe mocoOme. - 2024-02-26; Machine Learning: perpecCHOHHBIE METOIBI
MHTEJUICKTYaJIbHOTO aHaJin3a JaHHbIX. - MockBa: MOCKOBCKHIM TEXHUYECKUM YHUBEPCHUTET CBSI3M H
unopmaruku, 2018. - 82 c¢. - Tekctr : omekrponnsii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/81325.html

9. TopbynoBa, O. H., Anekcammnra, E. C. DkoHOMETpUYECKHE METOABI W  MOJECIH
SKOHOMHUKO-TCOPETUUYCCKUX  HCCIEAOBaHWN :  ydeOHO-meTogumveckoe mocobue. -  2026-07-15;
DKOHOMETPHUUYECKHUE METOABI M MOJICTTH SKOHOMHKO-TEOPETUUECKUX UCCiIenoBaHuid. - TamOoB: TamOoBCKui
rocynapcTBeHHbI yHuBepcuter umenu [.P. JlepkaBuna, 2019. - 110 c. - Teker : snexrponnsiit // [IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/109773.html

6.3 1Hble UICTOUYHUKH:

1. Karanor o6pa3oBaresbHBIX pecypcoB ceTu HTepHeT - www.catalog.iot.ru
2. CnoBapu W SHIIUKIIONIEANH OH-JTaiH - http://dic.academic.ru

3. UnTtepHeT-3HIMKIONeIMH - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue U CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jiis mpoBeneHWs 3aHATHH MO JUCHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHM JUIsl TPOBEACHHS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
IPYNNOBBIX U WHAMBHUIYAJbHBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJS M IPOMEKYTOUYHOH aTTecTaluH,
TIOMEIIIEHUS ISl CAMOCTOSTEIBHOM paboThI.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:
Microsoft Windows 10

Omnepanmonnas cucrema "Anst O6pazoBanue”

LibreOffice

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  VYuuBepcuTeTckas OMOIMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTreunas  cuctema. —  URL:
https://biblioclub.ru
3. KoncynbranT cryneHTa. l'ymaHuTapHble HAyKH: 3JIEKTpOHHO-OMOnmmoreuHass cuctema. — URL:

https://www.studentlibrary.ru

4. Hayunast snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccwuiickas rocynapcrBenHast 6nbnuoreka. — URL: https:/www.rsl.ru

6. Poccuiickas HarmoHanbpHas onbamoreka. — URL: http://nlr.ru

7. [Ipe3unentckas 6ubnuoreka umenu b.H. Expriuaa. — URL: https://www.prlib.ru

8. Hayunas osnextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3Hanus. — URL:
https://www.monographies.ru

9. Dnexrponnas o6udmuorexka POOU. — URL: https://www.rtbr.ru/rffi/ru/library

DyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3auMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.

16



