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PabGouass nmporpamma cocraBieHa Ha ocHoBaHMM ~ DelepallbHOTO  TOCYIapCTBEHHOIO
00pa30BaTeNpHOTO CTAaHJAApTa BHICIIEro 0Opa3oBaHUs MO HampaBieHuto moarotoBku 03.04.02

@usnka (ypoBEHb MAarucTpaTypbl), YTBEP)KICHHOTO mpukazoM MuHoOpHayku Poccuu ot
07.08.2020 Ne 914

PABOUYVYIO ITPOI'PAMMY paspaboran

B.II. I'po3oB
KaHIUaT (PU3NKO-MAaTEeMaTHIECKIX HAYK




1. Mecrto u poab gucHUIUIMHBI (MoayJs) B ctpykrype OITIOII

Hucnunnuna «MaTtematuueckue MeETOAbl 00pabOTKM 3KCHEPUMEHTANbHBIX JaHHBIX)
OTHOCHUTCSI K dYacTd, (OpPMHUPYEeMOW y4YaCTHHKAMHU OO0pa30BaTeNbHBIX OTHOIICHMI, bioka 1
«ductuumuiueel  (MOAYNH)» OCHOBHOW 00pa3oBaTEeNIbHOM MporpaMmbl IO HAaIMPaBICHHOCTH
(mpodwmiro) moaroroBkn dusmMKa COTHEUHO-3EMHBIX CBsi3ell HarpamieHus noaroroBku 03.04.02
®dusuka, u ABISIETCS JUCHUILIUHON 110 BBIOOPY.

2. Heau u 321244 TUCHUNJIMHBI (MOZYJIs1)

OcHOBHas 1eNb Kypca — JaTh CTYAEHTaM MNPEACTaBICHHS O MAaTEMAaTHYECKHX METo/ax
aHanmn3a 1 00pabOTKH HKCIIEPUMEHTAIBHBIX TaHHBIX.

3agagaMu  TUCHUIUIMHBL «Marematndeckue MeETOAbl OO0pabOTKH 3KCIEPUMEHTAIBHBIX
JTaHHBIX» SBIIsIETCS (OpPMUPOBAaHUE 3HAHUI O METOJ]AX MAaTEMAaTUYECKON CTATUCTUKHU, YUCIICHHBIX
METOJIaX PELICHUS] MPAKTHYECKHX 3a/1a4, HAaBBIKOB OOpPaOOTKU HKCIEPUMEHTAIBHBIX JAHHBIX C
nomouiso OBM.

3. TpeOoBanus K pe3y/ibTaTaM OCBOECHHS IMCUHUIIUHBI (MOAYJIs1)

[Tpomecc H3y4YeHUs IUCILUAILINHEBI «MareMaTuuecKue METOBI 00paboTKu
AKCIIEPUMEHTANbHBIX JAHHBIX» HampaBieH Ha (OopMHpOBaHHE CIEIYIOIMIMX KOMIIETEHIIUN B
cootrBercTBuU ¢ OIIOII no Hanpasnenuto noarotoBku 03.04.02 dusuka:

Komnerenuuu HNHauKaTopbl 10CTHKEHUS IInanupyembie pe3ybTaThl
KOMIIeTeHIIUH 00y4eHus Mo JMCUUILJIMHE
OIIK-3. Cnocoben mnpumensars 3Hanuss B | MJI 1. COop u cucremaruzauusi | 3HaTh MaTeMaTHYECKUH
obmactn  MH(OPMALMOHHBIX  TEXHOJOIHMH, | HAyYHO-HCCIIEI0BATENBCKON aHalu3, DJJIEMEHTH TEOPHH
UCIIONIb30BaTh COBPEMEHHBIE KOMIBIOTEPHBIC | MH)OPMALMH O PACCMATPUBAEMOM | BEpPOSTHOCTEH MPUHIUIIBL
CeTH, NPOrpaMMHBIE NPOAYKTBI U Ppecypchl | OObeKTe WM SBJICHUHU C | TIOCTpOEHUs METOZIOB
nH(pOpMaMOHHO-TEIEKOMMYHHKAIIMOHHOM UCIIOJIb30BaHUEM CTaTHUCTHYECKOH  00paboTKH
cetn "UnTepretr" (manee - cetb "MHTepHeT") | HHQOPMAIIMOHHBIX TEXHOJOTHH B | AKCIIEPHUMEHTAIBHBIX JaHHBIX;
JUIL  pemieHusl 3ajad  Npo(ecCHOHATbHOM | paMKax 3ajaq HpeaMETHOH | YMeTh MaTeMaTHYEeCKH
JeATeIbHOCTH, B TOM YHCJIEe HaXOAAIIMXcs 3a | oOmactu (bopMyIHpOoBaTH YCIIOBUS
npezenamMy npoQuIbHON TOATOTOBKH; ¢$u3HYecKuX 3a1a4
UA 2. Kpuruueckas oueHka | 3HaTh OTpaHUYEHUS u
JIOCTOBEPHOCTH MOJYYSHHOW | YCIIOBHS MIPUMEHUMOCTH
Hay4HO-HCCIIEI0BATENBCKOM pa3IMYHBIX TPYNI METOAOB
nHPOPMALMU O paccMaTpUBaeMoOM | 0OpabOTKH JaHHBIX;
00BEKTE WIIN SIBICHUH, YMeTh BBIICHATH IJIABHOE

COJIEpXKAaHUE  HCCIETyeMOro
(¢u3n4eckoro  SABJICHUA W
BBIOMpATh CPEJICTBA aHAIU3a U

00paboTKHy, Hanbomee
3¢ PeKTUBHBIC TUTSE
KOHKPETHBIX

OKCIICPUMCHTAJIbHBIX JaHHBIX

NI 4. IlpumeneHue Ha NpakTHKE | 3HATH IPUHLMIIBLI HIOCTPOECHUS

METOZ0B u aNrOpuUTMOB | METOAOB CTaTUCTHYECKON
pa3zpaboTku MPOrpaMMHOTO | 0OpaboTKH
obecrieueHus JUTS pemeHust | SKCIIepUMEHTAIbHbIX JaHHBIX;
mpobieM B pamMkax HayyHO- | BiaaeTs HaBBIKAMH PaOOTHI B
HCCIIEIOBATENbCKUX 3a/ad B TOM | MPOTPaMMHBIX CpEeICTBAX,
qrcie 3ama4 00paboTKH | TMpeaHa3HaYSHHBIX JUTS
HaOJIOIaTeFHBIX JAHHBIX. aHaM3a JAHHBIX
JKCIEPUMEHTA,;
Baapners HaBBIKAMHU
CaMOCTOSITEILHOTO
MIPOBEACHUS UCCIIEJOBAaHUM
[IKA-2. Crocoben mpoBoauth Hayunsle | MJI-1. [lemoHcTpupyer 6a3oBbie | 3HATH TEPMUHOJIOTUIO
uccIe0BaHMs B 00JacTH (PU3NKU COJTHEYHO- | 3HAHUS TEOPETUYECKUX U | MaTEeMaTHYECKOW CTATUCTHUKU
3eMHBIX CBSI3€H, HCIIOJB3Ysl HEOOXOIMMBIE | IKCIIEPUMEHTAIBHBIX pa3zenoB | u TEOpHH 00paboTKH

3




3HAHUS TEOPETUYECKUX u
9KCIEPUMEHTANBHBIX Pa3esioB (pr3nku

¢usukn B oOmact  (DU3HMKH | CHTHAJOB;

COJIHEYHO-3€MHBIX CBSA3€M

na 2. Hcnonp3yer | Bragers HaBbIKaMU IOMCKA,
HHPOPMALMOHHBIC pecypchl, | oTOopa WHpOpPMANKU IO TeMe
Hay4HYIO, ONBITHO- | «MareMaTu4ecKkne  METOZBI
AKCIEPUMEHTAIBHYIO, 00paboTkn

HaOJIOMAaTENFHYI0 W TPHUOOPHYIO | SKCIIEpUMEHTAIBHBIX

6a3pl NpHM TPOBEACHHHM HAYYHBIX | AAHHBIX»;

UCCIEJOBAaHUH U peau3alyu

Hay4HBIX MPOEKTOB B oOnacTu

(PM3MKH CONHEYHO-3EMHBIX CBsI3EHl.

U 3. Ucnonb3yeT coBpeMeHHbIE | 3HATH MaTeMaTH4eCKue
TEOpEeTHYECKHE U | METOABI 00paboTku
9KCTIEPUMEHTAJIbHBIC METOJIBI, | SKCHEPHUMEHTAIBHBIX JaHHBIX

BKIIIOYAass METOJBI 00paboOTKH |
aHajM3a JaHHbIX, IPU POBEACHUU

HAYYHBIX Hccaeq0BaHui "
peanu3alyyu Hay4dHbIX MPOCKTOB B
obnactu 07637091 COJIHEYHO-

3€MHBIX CBSI3CH

Baagerr HaBbIKAMU c6opa u

XpaHeHHs
9KCIIEPUMEHTAIBHBIX JaHHBIX
TSt KOHKPETHOT'O
HCCIIEIOBAHMUS;

U 4. ®opmynupyeT pe3yabTaThl,
MOJy4eHHBIE B XOJE peIIeHUS
HCCIIEOBATENbCKUX  337a4 |
peanu3alii Hay4HBIX IPOEKTOB B
obOmactd  (U3MKH  COJHEYHO-
3EMHBIX CBSI3EH.

YMmerh NpaBUJIbHO IMOHUMATh

U 3¢ PeKTUBHO
UHTEPIPETHPOBAThH
HOJTyYeHHBIC pe3yJbTaThl
HCCIIeIOBaHUSL.

4. O0beM IMCHUIIMHBI (MOAYJISA) U BUbI y4eOHOH padoThI

OO6m1ast TpyI0€MKOCTh TUCHMIUIUHBI COCTABIIAET 3 3a4€THBIX eauHuIlb, 108 yacos.

Buj yueOHoii padoThl Bcero yacos /

3a4€THBIX eIHHHI

AYIUTOPHBIE 3aHATHUS (Bcero) 36/1

B Tom uncne:

Jlexuuu 18/0,5

JlabopaTopHbie paboThI

[IpakTrueckue 3aHATHs 18/0,5

CamocrosiTesibHas padora (Bcero) 7212

Bun npomexxyTouHoii arTecTanmu (3a4er)

KonraktHas pa6ora (Bcero) 36/1

OO6mas Tpy10éMKOCTh (Jacel/3a4eTHBIC STUHUIIBI) 108/3

5. Conepxxanue y4eOHOM QM CHUIINHBI.
5.1. Pa3aenbl AUCHUILIUHBI (MOYJIs1) U BUABI 3aHATHI
Ne Pazgen Bcero AyIHUTOpHBIC 3aHATHS CPC
n/n yacos Jlekun JIao. IIpakTnyeckue
3aHATUA 3aHATUA

1. | OcHOBHBIE MOJIETIbHBIE pacIipe/ieIeHus! 8 1 1 6

2. | TIpoBepka rumores 10 1 2 7

3. | Kpurepuii oTHOIIEHUS IPaBAONOA00UsI 12 2 2 8

4. | HemapameTpudeckue KpUTEPUH 12 2 2 8

5. | CrekTpabHO-KOPPEIIINOHHBIN aHau3 20 4 3 13

CJIY9anHBIX CUTHAJIOB.
6. | JuckperHo-BpeMeHHOW psim  Dypee u 24 4 4 16
JINCKPETHO-BPEMEHHOE npeoOpa3oBaHme




®ypre. beictpoe npeodpazoanme ypse.
7. | AHain3 BpeMEHHBIX PsI0B 22 4 4 14
Hroro (4ackl) 108 18 18 72
Hroro (3.e.) 3 0,5 0,5 2

5.2. Conep:xanue pa3iei0B IMCUUILIUHBI

1. OcHOBHBIE MO/IeJIbHbIE pacpeeeHust

Crnyuaiinple BenuuyuHBL. JlUCKpeTHbIE M HempepbiBHbIE pacnpeaeneHus. [lapamerpsl
pacrpelielieHuil: cpelHee 3HA4YeHMe, Jucrnepcus, MoMeHThl. KoBapuanmoHHas Marpuua,
KodpduuueHt koppemauuu. OCHOBHBIE pacHpeleNeHHss W HMX I[apamMeTpbl: HOPMalbHOE,
ouHomuanbHOe, [lyaccona, CteroneHra, ®uiiepa, paBHOMEpHOE, HOpManbHOE, ¥2. LleHTpanbpHas
IpesieabHas TEOpeMa.

2. IIpoBepka runore3

OrneHka mapaMeTpoB paclpeleiCcHHid 10 OrpaHW4YeHHOW BbIOOpKe. TodeuyHble W
UHTEepBalbHble OlleHKHU. [lapameTrpuueckue u HemapameTrpuuyeckue 3anadd. Bribopounoe
IIPOCTPAHCTBO, YPOBEHb 3HAUYMMOCTH, MOLIHOCTb KpuTepus. IIpocTbie M CII0KHBIE TMIIOTE3bI
CBoiicTBa OLIEHOK: COCTOATENBHOCTb, CMELIeHUE, 3 (HEKTUBHOCT, POOACTHOCTh (YCTOWYMBOCTD).
[Tonsarne napopmarmun dumepa u HepaBeHCTBO Pao-Kpamepa. CriocoObsl moCTpoeHHs OICHOK,
MeTOoa MOMEHTOB. CriocoObl MOCTPOEHUsI HECMEILEHHOM OLleHKH, poOacTHOM oneHku. Kpurepuit
coryacus U croco0sl ero nocrpoenus. Kpurepuii y2. OueHka kauecTBa aipoOKCUMalllU B METO/IE
MaKCUMaJIbHOT'O MpaBjonoio0us. [Ipyrue kputepuu coriacus: IpoBepKa MOCIE0BaTeIbHOCTEH,
kputepuii Konmoroposa-CmupHoBa.

3. Kpurepuii oTHOILIEHUS] TPABAONOA00M S

Meton makcuMmalibHOTO TpaBaonofoOus. OJTHOCTOPOHHUE U JIBYCTOPOHHUE THUIIOTE3HI.
OtceB rpyOBIX M3MEpeHHI MpPU MalbiX BbIOOpkax. OTceB rpyObIX H3MEPEHUN MPH OOJBIIMX
BbIOOpKax. OIleHKa TMOTrPEIIHOCTEN W TMOCTPOCHHE JOBEPUTEITHHBIX HHTEPBAJIOB B METOJIE
MakcUMajabHOTO  Tpapaononobus. Ilpumepbl  HCMONB30BaHHUS  METOJAa  MAaKCHMAalbHOTO
MPaBIOTONOONS JJIsi anmpOKCUMAIIMKU THCTOTPAMMBI, OINPEICICHUS BPEMEHHU >KU3HU, OLICHKH
JTUCIIEPCHUH.

4. Hemapamerpnueckne KpUTEPHH.

[TpoBepka onHOpoaHOCTH  1BYX  BblOOpok. Kpurepuit  Bunkokcona. Orenka
craructuueckoit cBsizu. Koadunments! koppensuuu Cnupmena, Kennanna.

5. CnekTpajibHO-KOPPeJSINNOHHBIH AHAIU3 CIIy4YalHbIX CUTHAJIOB.

JluckpeTHble ciay4yailHble TPOLECCHl U UX OCHOBHBIE XapakTepUCTUKU. CTallMOHapHbBIE U
sproaunyeckue npoueccsl. CIeKTp MOLUIHOCTH ciydaiiHoro npoiecca. Teopema Bunepa-XuHunHa.
Ilepuomorpamma ciy4yaliHOro Imnpomecca. Jlucnepcus nepuogorpammsel. Jlucrnepcus Crekrpa
MomHocTu. llonstue o BpemMeHHOM okHe. Crtparerust BbIOOpa BpeMeHHOTO oOkHa. (0630p
XapaKTepUCTHK CHEKTPOB i 0a30BBIX BPEMEHHBIX OKOH. (DYHKIHUS KOT€PEHTHOCTH M €€
cBoiicTBa. B3aumHbIN aMIUIUTYIHBIN U (ha30BbII CIIEKTP.

6. JAuckperHo-BpeMeHHOIl psig DPypbe M JIMCKPETHO-BPEeMEHHOE Npeodpa3oBaHHe
®dypoe.

JABP® u /IBII® u ux cBoiictBa. Pa3pernaronias cmiocoOOHOCTh CHEKTpa. DHEPreTUYECKUE
xapakrepuctuku [IBP® u JIBII®. brictpoe npeobpazoBanue Dyprbe.

7. AHaJIM3 BpEeMEHHBIX PSAI0B.

Meronsl ananmu3a BpeMeHHbIX psaaoB. Koppemaunonssli anaims. KoppensiuonHsie
(GYHKIMU pa3IuYHBIX CUTHAJIOB. MeTObl aHaJIM3a BPEMEHHBIX psAioB. KoppensaiuoHHbIN aHaTu3:
METO]I HAMMEHBIINX KBaIPaTOB U €0 MPUMEHEHHUE AJIsi 00pabOTKU KCIEPUMEHTAIbHBIX JTaHHBIX.
Koppensuuonnsle (yHKIMM pa3iU4YHBIX CUTHAJIOB. (DUIBTpalUs M CKaTHE OJHOMEPHBIX H
MHOT'OMEPHBIX CUTHAJIOB

5.3. Pa3nesibl M TeMbI JMCUMILTHHBI (MOYJISI) H MEKIUCIUIVIMHAPHbIE CBSA3HM




Ne HanmeHoBaHHe 00ecnedYnBaeMbIX Ne Ne paznesioB n/uiu TeM JaHHOW AUCUMILIMHBI,
n/m | (mocjaeayomMX) AUCHUIUINH U NMPAKTHK He00X0IMMBIX /11 H3y4YeHus ofecrneynBaeMbIX
(mocseayOmux) JUCHHUILVINH
1. [IpousBoncteenHas npaktika (HUP) Pasgensr 1-8
5.4. IlepeyeHb JIeKIIUOHHBIX 3aHATHI
Ne | Ne pasnena u TeMbl HaumeHnoBanue TpynoeMkocTb O1eHOYHBIE CpeACTBA
n/n JMCUHMILTAHBI HMCII0JIb3yeMbIX (4acel)
(MoayJist) TEXHOJIOTuil
1. 1 Jlexmus 1 OTBeTHI Ha BONPOCHI
2. 2 Jlexmus 1 OTBeTHI Ha BONPOCHI
3. 3 Jlexmus 2 OTBeTHI Ha BONIPOCHI
4, 4 Jlexmus 2 OTBeTHI Ha BONPOCHI
5. 5 Jlexmus 4 OTBeTHI Ha BONIPOCHI
6. 6 Jlexmus 4 OTBeTHI Ha BONPOCHI
7. 7 Jlekuus 4 OTBeTHI Ha BONPOCHI
5.5. IlepeyeHb ceMMHAPCKHUX, IPAKTUYECKUX 3aHATHI U JIa0OPATOPHBIX padoT
Ne | Ne pasaena u Tembl | HanMeHOBaHHE ceMUHAPOB, NMpakTHYeckux u | TpymnoeMkocTh OueHoYHBIE
n/n AUCHUIINHBI J1a60paTOpPHBIX padoT (4acnr) CpeAcTBa
1. 1 OCHOBHBIE pacrpeAeIeHUs U X TapaMeTpsl 1 CobecenoBanue,
peleHue 3a1ay
2. 2 Kpurepwuii cornacust u Crroco0BI €ro MOCTPOCHHS. 2 CobecenoBanue,
Kpurepuii 2 pelieHue 3aaa4u
3. 3 OueHKa MOTPENIHOCTEl U MOCTPOCHUE 2 CobecenoBanue,
JIOBEPUTEIIbHBIX HHTEPBAJIOB B METO/IC pelieHue 3a1a4y
MaKCHUMaJIbHOT'O TPaBI0IOA00MS.
4. 4 IIpoBepka 0IHOPOTHOCTH ABYX BEIOOPOK. 2 CobecenoBanue,
Kpurepuit Bunkokcona pelieHue 3aaau
5. 5 J¥MCKpeTHBIE CITyqaifHbIe IPOLIECCH H UX 3 CobecenoBanue,
OCHOBHEBIC XapaKTePUCTHKH pelreHne 3a1a4y
6. 6 Brictpoe npeobpasosanue Dypbe 4 CobecenoBanue,
peleHue 3a1a4y
7. 7 KoppensaimoHHbIil aHANH3: METOJ] HANMEHBIITIX 4 CobOecenoBanue,
KBaJ[PaTOB U €T0 MPUMEHEHHE I 00paboTKH pelreHne 3a1a4y
9KCIEPUMCHTANBHBIX TAHHBIX
5.6. TemaTuKka 3aaHUii 1J151 CAMOCTOATEILHOH PadoThI
Pazpnen | Tema Bun 3ananue Pexomennyemas aureparypa | Koa-
CaMOCTOSITETbHOI BO
padoThI 4acoB
1. 1 |CamocTosiTenbHOE 3amaya Ha onpe/eNieHre Jlutepatypa u3 yuebHo- 6
peleHue 3aaa4y apaMeTpPOB PaclpeeIICHHsI METOMYECKOTO U
HMHPOPMAIOHHOTO
obOecreueHusT JUCIUIIINHEI
2. 2 |CamocTosTensHoe 3amaua Ha BBIUHCICHHWE KpuTepus |Jlureparypa us yueOHO- 7
pelreHue 3a1a4y x2 METOJIYECKOTO 1
WH(POPMAIIMOHHOTO
00eCIIeYCHHUs TUCITUTLTUHEI
3. 3 |CamocTosTenpHOE 3aava Ha OIIEHKY MOTpeIHocTel U | JIuteparypa u3 yueOHO- 8
peleHue 3a1ay MMOCTPOCHHE JIOBEPUTEIBHBIX METOJIMYECKOTO U
HWHTEPBAJIOB B METOJIC WH(POPMAIIMOHHOTO




MaKCHMaJIbHOTO NPaBIOINoI00Hs obecrieyeHus TUCIUITHHBI
4. 4 | CamocTrosTensHoe 3ajaya Ha TpoBepKy Kpurepwus |Jlureparypa u3z yueOHO- 8
pelieHne 3anaq BuikokcoHa METOJMYECKOTO 1
WHPOPMATNOHHOTO
00eCIIeueHHUS] TUCIUIIHHB
5. 5 |CamocTosTensHOE 3anmava Ha MMOCTPOCHHE CIIEKTpa Jluteparypa u3 yueOHO- 13
pelieHne 3anaq MOIIHOCTH CIIy4aifHOTO Ipolecca | MEeTOAMYECKOro H
HHPOPMALOHHOTO
00eCIIeUeHHUS TUCIIUIIHHBI
6. 6 |CamocTosTenpHOE 3amava Ha BEIYMCIIEHHE CIEKTpoB | JIuTepaTtypa n3 yueOHO- 16
peleHue 3aaaq (YHKIMH C TOMOLIBIO OBICTPOTO METONYECKOTO U
npeodpazoBanust Dypne nH(pOpPMaMOHHOTO
obecrieyeHuns TUCIUITHHBI
7. 7 | CamocrosiTennsHOE 3aada Ha IPOBE/ICHUE Jluteparypa u3 yueOHo- 14
peleHue 3aaaq KOPPEJALUOHHOTO aHAIN3a METONYECKOTO U
METO/IOM HaUMEHBIIUX KBaJIPaToOB | MHPOPMAIIMOHHOTO
00eCTIeYCHUs TUCITUTLTUHBI

5.7. Metoau4ecKue peKOMeHAAlMH 110 OPTraHU3aALMU CAMOCTOATEJIbHOH padoThI
CTYIEeHTOB

K coBpeMeHHOMY crieMaIuCTy OOMIECTBO MPEABSBISACT JOCTATOYHO IMUPOKHUI TEpEUCHb
TpeOOBaHUH, CpPEeIU KOTOPHIX HEMAJOBAXKHOE 3HAYCHHUE HWMEET HaJMYUWe Y BBITYCKHUKOB
OTIPE/ICTICHHBIX CIIOCOOHOCTEH W YMEHHUS CaMOCTOSITEIbHO IOOBIBaTh 3HAHHS W3 Pa3IUUHBIX
HCTOYHHUKOB, CHCTEMATH3MPOBATh IMOJNy4eHHYIO HH(popMaiuoo. DopMUpOBaHUE TAaKOTO yMEHUS
IIPOMCXOJUT B TEUEHHE BCEro Mepuojia OOydeHHs 4epe3 y4yacTHE CTYJEHTOB B IMPAKTUYECKUX
3aHSATHUSX, BBIOJHCHHE KOHTPOJBHBIX 33JaHUN M TECTOB, HAIMCAHHE KYPCOBBIX U BBITYCKHBIX
KB (pUKAIMOHHBIX pabot. [Ipu 3TOM camocTrosiTenbHas paboTa CTYACHTOB UTPACT PEHIAFOIIYIO
pOJIb B X0JI€ BCEro y4eOHOro mpoliecca.

BapHaHTbl CaAMOCTOSITEIbHBIX 3aJaHUIi:

1. B pe3ynbraTe SKCcriepuMeHTa nojy4yeHa Beloopka oobeMa n= 60:
0 4 3 4 7 3 3 2 0 6 1 2 3 2 2

4 5 3 5 1 0 2 4 3 2 2 3 3 1 3

3 3 | 1 2 3 1 4 3 1 7 4 3 6 2

3 2 3 3 1 4 3 1 4 2 3 4 2 4 5

HOCTpOI/ITL CTaTUCTUYECKHUIM pAA, HOJUTOH OTHOCUTCIIBHBIX YaCTOT U TUCTOTIPaAMMY.

2. Nmeetrcst BBIOOpKA, cojaepikamias 15 YMCIOBBIX 3HAUEHHH HEKOTOPOro NMpH3HAaKa CIydaiHOM
BEJIMYMHBI X.

IHocTpours:

1) cratuctuyeckoe pacnpeziesieHue BEIOOPKH;

2) NOJHUTOH YacTOT;

3) sMIIUpUYECKYIO (DYHKITHIO pacipeieeHNs,

4) nHTEpBAJIBHBIN psL;

5) rucrorpammy 4acTor;

Bourumncanrs:

6) BEIOOPOUYHYIO CPEIHION;

7) BBIOOPOYHYIO TUCIIEPCHIO;

8) BEIOOpOUHOE CpeTHe-KBaAPAaTUIECKOE OTKIOHCHHE,

9) mony;

10) meaunany.




X |17 (10 |26 |20 |4 17 |20 |26 |20 |4 10 |29 |20 17 |10

3. Ucnonwe3ys kputepuii [lupcona, npu ypoBHe 3HauumocTtH 0,05 mpoBEepUTH, COTIACYETCS JIH
TUIIOTE32 O HOPMAJIBHOM pACHpPEIEICHUU TE€HEPAIbHOW COBOKYMHOCTH X C SMIHMPUUYECKUM
pacnpezesieHueM BEIOOPKH:

Xi 12 14 16 18 20 22 24
ni 6 8 12 24 22 17 11

4. Haiitn 3aBHCHUMOCTh KO3()(UIMEHT KOPPEIALMU M OLUEHUTb TECHOTY JMHEHHOW CBS3H,
UCIIOJIB3Ys ypaBHeHUE Y=Dby + biX:

Ne i/t Xj, Y
1 -134 -1329
2 -239 -2516
3 -184 -1613
4 -258 -2040
5 -422 -4618
6 -418 -4476
7 -394 -4196
8 -364 -3328
9 -130 -1516
10 -171 -1503

5. Ucnonb3ys kputepuit Konmmoroposa, npoBeputh Ha ypoBHE 3HauuMocTu 10% runoresy
o ToMm, uto BbIOOpKa 0,90; 0,56; 0,05; 0,21; 0,97; 0,80; 0,04; 0,12; 0,73; 0,49 sBnsieTcsi BHIOOPKOIA
HaOJI0ICHUI paBHOMEPHO pachpeaeiénHoi ciaydaitoi Bemuunnbl X~R(0, 1).

6. Omnpenenuts ¢ HazxexHocthto Y= 0,9 (a= 0,1) noBepuTeNbHbII HHTEpBAN IS
MaTEMaTHYECKOTO OXHUJAAHUS CIY4aliHON BENWYHHBI C TOYEYHBIMH OIEHKaMu mX = 55 u S?=
658,6. O6Bem BbIOOPKH N=6

7. Haiitu MeTooM HauOONBIIEro MpaBaonoo0us ONeHKY mapaMerpa P OMHOMHAILHOTO

kK n—k
pactpenenerns Pn(K)=Cip"(1—=P)"™ | ecnu B n; HesaBucuMbIX HCIBITAHHSX COGBITHE A
HOSIBUJIOCH My pa3 U B Ny HE3aBUCUMBIX MCIIBITAHUSAX COOBITHE A MOABHIOCH M pas.

8. Mansl nBe BeiOOpKHU. [lepBas comepxutr M = 12 anementos 17; 22; 3; 5; 15; 2; 0; 7; 13;
97; 66; 14. Bropas coxepxut N = 14 snementoB 47; 30; 2; 15; 1; 21; 25; 7; 44; 29; 33; 11; 6; 15.
[IpoBecTn mNpoBEepKY OJHOPOTHOCTH (YHKIHMIA pacrpeneieHus] ABYX BBIOOPOK C IOMOIIBIO
Kputepus Buikokcona.

9. TIloka3zarb, 4YTO CTalMOHApHBIH B IIMPOKOM  CMBICIE  MPOLIECC  HMEET
KOMITJIEKCHOCOTIPSDKEHHYIO Y€THYIO aBTOKOPPEIISIIHIO, T. €. My (T,) =Fu* (7).

10. IMycte x(2) u y(t) - neiictBuTenbHble mporecchl. Jlokazath, 4To Py(Z) = Px(1/2),
Pyy(z)=Pyx*(1/z*).

11. Haiitu mpsimoe u o6paTtHoe mipeoOpa3zoBanne Oypbe cneayronmmx QyHKIui:

2
f(x) =e™ '*Cos(ax),ae R
2 .
f(x)=e™'’Sin(ax),ae R
f00 x?,afee x| <1
X) =
0,afiee x> 1
12. beuin mnpopamxupoBanbl 11 (akTOopoB, BIHAIOMIKMX HA XOJA TEXHOJOTHYECKOTO

mpoliecca IByMsl He3aBUCUMBIMU 3KCIIepTaMu. B utore ObUM MOTy4eHBI JBE MMOCIEA0BATEIbHOCTH
PaHroB:

Xi 1 2 10 11

w
SN
ol
o
~
oo
©

Yi 1 2 3 5 4 9 8 11 6 7 10




OHpGI[eJII/ITB, COTJIaCyroTCA JIN MHCEHUA HE3aBUCHUMbIX 9KCIICPTOB, HCIIOJIb3YyA
kod(urmenTsl panrooit koppemnsaiuu Cnimpmena u Kenpanna.

13. B pesynabraTe SKCIEpUMEHTa MOJydeHa TabiauuHas 3aBucuMocTh Y(X). ITomoOpatsb

_ 2 4 5
aHAIUTHYECKHE 3aBUCHMOCTH f(X)=b; +b,x+Dx" +b,x" +bx*

g(x)=a, +a,x+ax* +a,x* +a,x* @(X) = iy + fi,x + A x* + A, x* +AX* | eronom
HAMMEHbBIIMX KBaApaToB. [101b3ysCch 3HAYCHHEM MHJEKCA KOPPENSIME BBIOPATh HAUIYUIIYIO U3

Hux [TocTpouTts rpaduky 3KCIEpUMEHTATBHBIX TOYEK, ITOA0OPAHHBIX 3aBUCUMOCTEH.

X -2 -13 |-06]01 ] 08 |15]22 | 29 |36 43 5 5,7 6,4
y -10 -5 0 |07] 08| 2 3 5 8 | 30 | 60 | 100 | 238

6. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 00ecTieYyeHne TUCIUIIUHbI

6.1. OcHoBHas IMTEpaTypa

Ne ABTOp, Ha3BaHHe, MECTO U31aHNS, U31ATEJIbCTBO, IO N3TAHUS KoanuyecTBO
n/n y4eOHOIi 1 y4eOHO-MeTOIUYEeCKOI JINTePaTyphl IK3EMILISIPOB
W3mepeHue u aHaim3 cirydaiHbIX rporeccoB [ Tekct] : mep. ¢ aHrd. /
1. | k. bernat, A. ITupcoun. - M. : Mup, 1974. - 463 c. : . - bubmuorp.: 3
c.430-433.
CrniekTpanbHbli aHANIN3 cay4ailHbIx nporeccoB [Tekcrt] : HayuHoe
2. | m3ganue / FO.U. I'pubanos, B.JI. ManbskoB. - M. : Dueprus, 1974. - 239 2
c. : uept. - bubmmorp.: ¢.231-237
Teopus BeposTHOCTEN: [YUEOHUK JIs1 aCIUPAHTOB U CIIPABOYHHK JIJISI
3. | HayunsIx pabotHukoB] / M. JloaB ; Ilep. ¢ anru. - M. : U3a. unoctp. 2
mrT., 1962. - 719 c.

6.2. JlonoiHUTeIbHAS JIUTEPATYpa

Ne,  ABTOp, Ha3BaHHUe, MeCTO U3/IAHMS, U31aTeIbCTBO, IO/l M31AHUS KosnuuectBo
n/n y4eOHOI 1 y4eOHO-MeTOAHYECKOI JTUTePATYPBbI IK3EMILISAPOB
. Ob
Konemaes B.A. Teopust BeposATHOCTEN U MaTEMATUUYECKAs e e
http://irbis.iszf.irk.ru
1. | cratuctuka. : yueOHuk g By30B / B. A. Konemaes, B. M. Kanununa. HCOLDAHIICHHEL
- 2-e W31, Mcnp. ¥ jo. - M. : IOHUTU-JIAHA, 2017. - 352 c. p;[oayn

6.3. IlpodeccuonasibHbie Ha3bl JaHHBIX, HCIOJIb3yeMble MPU OCYIeCTBJICHUHU
00pa3oBaTeIbHOI0 NMpoIecca Mo JUCHUIINHE:

http://ssrt.iszf.irk.ru/indexru.shtml

Jlanb: 21eKTpoHHO-OMOMMOTeUHast cuctema.- http://e.lanbook.com/books
Exponenta.ru - http://www.exponenta.ru/

Maremarudeckast oubimoreka - http://mathedu.ru/

bubnuoTeka mo ecrectBeHHBIM HaykaMm http://jurs.benran.ru/JurCat/Main

Komnekius Hayunoii iuteparypst http://lib.istp/

6.4. UndopManinoHHbIE CIIPABOYHbIE CHCTEMBbI, HCII0JIb3yeMbIe IIPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOI0 NMpoIecca 1Mo JUCHUILINHE:

e lludopmanmonno-cnpaBounass uHpopmamus B Oubmmoreke HWC3Dd CO PAH
http://irbis.iszf.irk.ru
6.5. Pecypcol nHGOPMAIIHOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn «AHTepHeT», HEOOXOAUMBIE
AJIsl OCBOEHMS THCIUIIUHBI:



http://irbis.iszf.irk.ru/
http://ssrt.iszf.irk.ru/indexru.shtml
http://e.lanbook.com/books
http://www.exponenta.ru/
http://mathedu.ru/
http://lib.istp/
http://irbis.iszf.irk.ru/

e llonochepunie nanupic MC3® CO PAH http://depl.iszf.irk.ru/

6.6. IlporpammHoe o0ecnieuenune

JIunieH3noHHOE M CBOOOJHO pAcCHpOCTpPaHIEMOE IPOrpaMMHOE OOeclieueHUue, B TOM YHCIIEC
OTEYECTBEHHOTO MTPOU3BOJICTBA UCIOIB3yEeMOE MPH OCYIIECTBICHHH 00pa30BaTEIBLHOIO MpoIecca
0 JUCIUTUTHHE:

e Onepanuonnas cuctema Ubuntu 18.04 (cBoboxHo pacrpoctpansiemoe 110)

e Oducusrii maker Libre Office (cBobonno pacrpoctpansiemoe 110)

e 7-Zip (cBoOoHO pacnpocTpansiemoe [10)

e Adobe Acrobat Reader DC (cBo6omHO pacnpocTtpansemoe [10)

e Mozilla Firefox 1 (cBo6omno pacnpoctpansemoe [10)

e VLC Mediaplayer (cBo6oato pacmpoctpansiemoe I10)
K-Lite Codec Pack (cBo6oano pacmipoctpansemoe I10)
Juctpubytus Python Anaconda (cBo6oH0 pactipoctpansemoe [10)
Ha6op xommunstopoB GCC (cBoboano pactpoctpansemoe 110)
Omnepanmonnas cucrema Microsoft Windows 10 Pro
Cepsep BuaeokoHpepeniicnssu Jitsi Meet

7. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

® lIHTepaKTUBHBIC JICKIUH
Pemenue 3agau

e ['pyIIoOBbIE TUCKYCCUU

B yuebHOM mporecce HCHONB3YIOTCS KaK AaKTHBHBIC, TaK HWHTCPAKTUBHBIC (HOPMBI

MPOBEICHUS 3aHATHIA.
WNuTepakTuBHBIC (HOPMBI BKITIOYAIOT B CEOSI:

o Jlexmuu;

e TBopueckue 3aanus B GopMe U3JIOKEHUS MPOOIEMHOTO MaTepHaIa;

e [pynmoBble OLEHKM U B3aUMOOLICHKM: a HWMEHHO pPELEH3UPOBAHUE CTYIAECHTAMH

BBICTYILJIEHUI APYT Apyra.
AyIuTOpHBIE 3aHSATHS TPOBOJATCS B HWHTEPAKTUBHOW (opMe ¢ HCIOIb30BAHHEM

MyJIbTUMEAUMHOrO obecriedeHusi (HOyTOykK, mpoekTop). IIpe3eHTanuu mo3BOJISAIOT KaueCTBEHHO
WUTIOCTPUPOBATh AyJIUTOPHBIE 3aHATUS CXeMaMM, (QopMyjamH, uYepTeKaMu, PHUCYHKaMU H
CTPYKTYpUpOBaTh MaTepuan 3aHsATHs. OJIEKTPOHHAas NPE3eHTalus IO03BOJIIET OTOOpa3UuTh
IIPOLIECCH] B JUHAMMKE, YTO YJIYYIIAET BOCIPUATHE MaTepHaa.
CamocrosTenbpHas paboTa BKIIOYAET B ceOsL:
e Pemenue 3ana4y
e KoHcnektupoBaHue
[Ipu HeoOxomumocTH, B mpolecce padOThl HaJ 33JaHUEM, CTYIEHT MOXKET IOJyYUTh
MHJUBUAYAIBbHYIO KOHCYJIBTAIUIO Y IIPEToaBaTes.

8. [IpakTHyeckasi NOArOTOBKA

[IpakTrueckass TOATOTOBKAa OOydYaIOIMMXCA B paMKax peaqu3alud JaHHOW Yy4eOHOH
JUCHUIIIMHBI OCYILIECTBIISIETCS] HA MPAKTUYECKUX 3aHATHUSIX.

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUMIITIMHBI (MOXYJIs1)
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http://dep1.iszf.irk.ru/

VYyebOHas aAyIUTOPUS VTS
MPOBENEHUS 3aHATHI
JIEKIIMOHHOI'0 THIIA, 3aHATHI

CEMHMHApPCKOr0 THIIA, KypCOBOIO
IIPOEKTUPOBAHMS, I'PYIIIOBBIX H
WHJUBHTYAJIBHBIX
KOHCYJIbTalUM, TEKYILEro
KOHTpOJIA U IIPOMEKYTOYHOH
aTTecTaluu

AyauTopusi YKOMIUIEKTOBaHa CIEIMAIM3UPOBAHHON MEOENbIo
Ha 30 mocamouHBIX MECT, OCHalleHa OOOpyJOBaHUEM H
TEXHUYECKUMU CpEACTBAMH OOy4YeHUS, CIyXallUMH JUIs
npescTaBieHus yueOHoi nHpopManuu O0JIBIION ayIMTOPHH:

e JI0CKa MarHMTHO-MapkepHas Branberg

e SKpaH Juis mpoekTopa Projecta

e npoektop BenQ MH733 1920 x 1080

e HoyrOyk ASUS L1500CDA Windows 10 Pro

e cucreMma akycruueckas Electro Voice EVID 6.2

YueOHast ayouTopus Ui
TPYNIOBBIX U MHIUBHIYAIbHBIX
KOHCYJIbTAlIUI u
CaMOCTOSATENILHON paboThI

Aynuropus yKOMIUIEKTOBaHa CIELMATIN3UPOBAHHON MeOeNblo
Ha 7 MOCaIOUHBIX MECT, OCHAIllEHA KOMIIbIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO ~ MOJAKIIOYEeHUsT K cetn «MHTepHeT» H
obOecriedyeHHEeM JOCTyla K DJIIEKTPOHHOW HWHGOPMAIMOHHO-
o0pa3oBaTesbHOI cpejie:

e nepcoHanabHbIe KoMIbIOTepsl HeTrom Think Center
Lenovo M710Q
monutopsl ['YAMA PL2283H, Dell CRHX9K?2
JI0OCKa MarHUTHO-MapkepHas Branberg
9KpaH [ mpoekTopa Projecta
e qnpoektop BenQ MH733 1920 x 1080

«JIabopaTopus pa3BUTHsI HOBBIX
METO/I0B panuodu3nuecKon
JTMarHOCTUKN

JlaboparopHoe 060pyIOBaHHE:

e [IpueMHUK CUTHAJIOB ITO0ALHBIX HABUTAIIHOHHBIX
cnyTHHKOBBIX cucteM Javad Delta-G3T ¢ antenHoi
Javad RingAnt-G3T,

® PUEMHUK CUTHAJIOB II00ATEHBIX HABUTAIIMOHHBIX
cnyTHUKOBBIX cucteM Novatel GPStation-6-B5S-BOP-F1

e HoyrOyx ASUS UX410U

e (Crnenmanm3upoBaHHas Me6enb Ha 14 mocagouHbIX MECT

10 ®oHx OLEHOYHBIX CPEICTB

B pe3yabTare 0CBOCHUSI AUCHHMILJIMHBI 00Yy4AIOIIMICSH JOJIKEH:

3HATh:

1. maremaTHyecKuil aHaJIU3, JIEMEHTHl TEOPUU BEPOATHOCTEW MPUHIMIIBI OCTPOEHUS
METOIOB CTaTUCTHUYECKONH 00PaOOTKU IKCIIEPUMEHTAIBHBIX TAHHBIX;
2. OTpaHMYCHHS M YCIOBHS NMPUMEHUMOCTH Pa3JIMYHBIX TPYII METOIOB 00pabOTKH

JaHHBIX,

w

JTaHHBIX;

TEPMHUHOJIOTUIO MaTeMaTHIeCKOM CTaTUCTUKH U TCOpHUU 06pa60TKI/I CUTHAJIOB,
MPUHIHUIIBI TIOCTPOCHHA METOL0B CTaTHUCTUYECKOMH 06p3.60TKI/I OKCIICPUMCHTAJIbHBIX

5. OrpaHU4YCHUd U YCJIOBUSA HNPUMCHUMOCTH PA3JIMYHBIX TPYIIl MCETOI0OB O6pa6OTKI/I

JTaHHBIX;

6. MaTeMaTH4YeCKue METOAbI 06pa60TKI/I SKCHICPUMCHTAJIbHBIX JAHHBIX

1. BBIIENATH INIABHOE COJEpIKAaHHE MCCIETyeMOro (M3MYECKOro SIBIEHUS U BHIOMPATh
cpeacTBa aHanmu3a U 00paboTku, HambOosiee SPQPEKTUBHBIE A KOHKPETHBIX
OKCIICPUMCHTAJIbHBIX JTaHHBIX;

2. MareMaTH4yecku (opMyIHpOBaTh YCIOBHs (PU3HUECKUX 3a/1a4;
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3.

4.

MPaBUIBHO MOHUMATh M 3PPEKTUBHO UHTEPIPETHPOBATH MOJTYYCHHBIE PE3YJIbTAThI
HCCIEA0BaHUS.
CaMOCTOSITENILHO paboTaTh C MATEMAaTUYECKON JIUTEPATYPOH.

Baagern:

1.

2.

3.

4.

HaBBIKAMU TIOKMCKa, OTOOpa wuH(popMmamuu 1o Teme «MaTeMaTH4ecKue MeETOIbI
00pabOTKN HKCIIEPUMEHTAIBHBIX JTAHHBIX»;

HaBBIKAMU C€OOpa M XpaHEHHUS SKCIEPHUMEHTAIBHBIX JAHHBIX IS KOHKPETHOTO
UCCIIEA0BAHMS;

HaBBIKAMU PAa0OTHI B MPOTPaMMHBIX CPEICTBAaX, NPEAHA3HAYCHHBIX I aHalu3a
JAHHBIX DKCIIEPUMEHTA,

HAaBBIKAMH CaMOCTOSATEIIBHOIO IIPOBEACHUS UCCIIETOBAHUMI

Ilepeyenb KOMIETeHIUI ¢ yKa3aHHWeM 3TanoB WX (OPMHUPOBAHHWS B MpoLecce OCBOEHUSA
00pa3oBaTeJILHON NPOrPaMMbI

Koo Komnemenuyuu Pazoensi Oucuunﬂunbt, HanpaejleHHble HA POopMUpPO6aAHUe KomMnemernyuu
1 2 3 4 5 6 7
OIIK-3 + + + + + + +
1IKA-2 + + + + + + +

Onucanue noxasarejeu u KPUTEPUEB OLICHUBAHUA KOMHETQHHI/Iﬁ HA Pa3s/iMIHbIX dTanax ux

Q)OpMHpOBaHI/IH, OITMCAaHHuEC KA OHCHUBAHUA

(I)Ole)l OINCHUBAHUA

. IIpomexyToynas
Kon Tekyuuii KOHTPOJIb
Ioka3zaTtenu (MHIAMKATOPHI) aTTecTanus
KOMIIeTeHI[UH =
YcerHbli Pemenue 3ayer/3K3aMeH
ompoc 3ama4
OIIK-3, 3HaTh: MaTeMaTUYeCKUH aHaiM3, | BONPOCH! JUIsl | 3ajauu I | 3a4eT
[IKA-2 3JIEMEHTBI Teopuun BEPOSITHOCTEHN | YCTHOTO pelieHus Ha
TIPUHITUITEL MTOCTPOCHHUS METOJIOB | TPYIIIOBOTO MPAKTUIECKUX
CTaTHCTHYECKOM 00paboTku | ompoca 3aHATUIX

JKCIEPUMEHTAIBHBIX JTaHHBIX;
OrpaHUYEHUS U YCIOBUS NPUMEHUMOCTH
Pa3IUYHBIX TPYNI METOJ0B OO0pabOTKH

JIaHHBIX; TEPMHUHOJIOTHIO
MaTeMaTH4eCKOH CTATHCTHKH U TEOPUH
00paboTkH CHUTHAJIOB,; TIPUHITUITBI

MOCTPOCHNUA METO/I0B CTATUCTUYECKOUN
00pabOTKN 3KCIIEPUMEHTAIBHBIX JaHHBIX;
OTPaHWYCHUS] U YCIOBHS NPHUMEHHUMOCTH
Pa3IMYHBIX TPYIIT METOAOB OOpPabOTKH
JIaHHBIX; MaTeMaTH4ecKhe  METOJBI
00pabOTKM 3KCIIEPUMEHTAIBHBIX JaHHBIX
VYMeTn: BBIACIATH TJIABHOC COJACPIKAHUEC
HccaeyeMoro (pu3nuueckoro SBICHUS U
BEIOMpATH cpencTBa aHanusa u
00paboTkn, Hanboaee FPPEeKTHBHBIC I
KOHKPETHBIX OKCIICPUMECHTAJIbHBIX
JAHHBIX; MaTeMaTHIeCKH (popMyITupoBaTh
ycIoBUsS (DU3MUECKHUX 3aj]iad; MPaBHIBHO
MIOHUMATb u 3¢ PeKTUBHO
HUHTEPIPETHPOBATh MOJTy4eHHBIE
Ppe3yNbTaThl UCCIIEAO0BAHMUS.

Bnaners: HaBblIKamMM 1oucka, 0TOOpa
nHdopmanuu o reme «MaTeMaTH4ecKue
MEeTOJbI 00pabOTKH 3KCTIEPUMEHTAIBHBIX
JAHHBIX»; HAaBBIKAMU cOOpa M XpaHEHHS
9KCTIEPUMEHTAIBHBIX JIAHHBIX ISt
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KOHKPETHOI'O0 HCCIEJOBAaHUSA; HaBBIKAMH
paboTBl B TPOTPAMMHBIX  CPEICTBax,
MpeJHa3HAYCHHBIX /I aHalu3a JaHHBIX
9KCIICPUMCHTA, HaBBIKAMU
CaMOCTOSITEJILHOTO MIPOBEICHUS
HUCCIIEIOBAHUN

IIporpaMmma oueHMBAHUSI KOHTPOJIUPYEMOIl KOMIIETEHIIUU

Tema uiu pasgen DopmMupYyeMbIii Iloka3arenn Kpurepnii HaumenoBanue
AUCHUILTHHBI NPHU3HAK OLlCHUBAHHS oC
KOMIIETCHIIUH TK ITA
Pazgen 1. OIIK-3, OTBeyaer Ha Bnaneer YCTHBIN 3a4eTr
OCHOBHBIE MOZIETIbHBIC [TKA-2 BOIIPOCHI IO MaTepHaioM IpyNIIOBOMH
pacnpeneneHus HU3Y4YEHHOMY pasgena 1. ompoc,
MaTepuaimy peleHue
3ajga4
Paznen 2. OI1K-3, OTBeuaer Ha Bnangeer YCTHBIN 3a4eT
[IpoBepka runores [IKA-2 BOIIPOCHI 110 MaTepuagIoM rpynnoBon
H3Y4EHHOMY pasgena 2. ompoc,
MaTepuaimy peleHue
3ajga4
Pasznexn 3. OI1K-3, OTBeuaer Ha Bnangeer YCTHBIN 3a4eT
Kpurepuii otHoureHus | ITKA-2 BOIIPOCHI 110 MaTepHuaIoM IpYIIIOBOH
MIPaBIOIIO 00U U3YYCHHOMY pasnena 3. onpoc,
MaTepHuaiy penieHue
3a1a4
Pazgen 4. OIIK-3, OTBeyaer Ha Baneer YCTHBIN 3a4eT
Henapamerpuueckue kpurepun | I[TKA-2 BOIIPOCHI 110 MaTepuaIoM IpYIIIOBOH
WU3YYEHHOMY pasnena 4. ompoc,
MaTepHaiy permeHue
3ajga4
Paznexn 5. OIIK-3, OTBeuaer Ha Bnangeer YCTHBIN 3a4eT
CrnekrpanbHO- [IKA-2 BOIIPOCHI 110 MarepuagoM rpynnoBoin
KOPPENSAUOHHBII aHanm3 HU3Y4YEHHOMY pasgena 5. ompoc,
CIIy4aiiHbIX CUTHAJIOB MaTepuaimy peleHue
3ajga4
Pasznen 6. OIIK-3, OTBeuaer Ha Bnangeer YCTHBIN 3a4eT
JuckpeTHO-BpeMEHHOI psan | TIKA-2 BOIIPOCHI 110 MarepuagoM rpynnoBoin
Dypse u JIUCKPETHO- U3y4YCHHOMY paszgena 6. ompoc,
BPEMEHHOE  IpeoOpazoBaHUe MaTepHaiy permeHue
Dypse. BeicTpoe 3aza4
npeoOpazoBanne Oypne
Pasgen 7. OIIK-3, OtBeyaer Ha Biageer YCTHBIN 3a4eT
AHanu3 BpeMEHHBIX PsI0B ITKA-2 BOIIPOCHI 110 MAaTepHaAIIOM IpyNIOBOMH
U3y4YEHHOMY paznena 7. ompoc,
MaTepHuaiy peleHue
3ajgau
Telcymaﬂ N MMPOMEXKYTOYHAA aTTeCTAlUA
He.]'lb KOHTPOJIA - IIOJYYCHUEC I/IH(I)OpMaI_II/II/I 0 pe3yibTaTax O6y‘-ICHI/ISI U CTCIICHH HX

COOTBETCTBUS pe3yibTaTaM 0Oy4eHusl.

Texkymuil KOHTPOJb YCIEBAEMOCTH CTYJEHTA,

Texkymmi KOHTPOJIb

T.C.

MIPOBEpKa YCBOEHUS Y4eOHOTro
Marepuana, peryjsipHO OCYLIECTBIISETCS Ha MPOTSHKEHUU ceMecTpa. TeKylmuil KOHTPOJIb 3HaHUI
o0yyJaroIuxcst OpraHU30BaH KaK YCTHBIM IPyNIOBOH ONPOC, MMCbMEHHbIE PAa0OTHI.
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OueHovHbIe CPpeACTBA /sl OLEHKH TeKYllel yCIeBaeMOCTH CTY/IeHTOB
Xapakrepuctuka OC 175 o0ecnieyeHUs TEKYIero KOHTPOJIS MO JUCHUIINHE

Paszgen/Tema HNnagexkc n OuneHovHbIe Coaep:xanue 3a1aHUsA
YPOBEHb cpencraa
dhopmupyemoii
KOMITeTeHI[HH
Wid

JTeCKpPUNTOpA
Paznen 1. OIIK-3, [TKA-2 CobecenoBanue, Ha npaxTuueckux 3aHATHAX
OCHOBHBIE MOJICITIHEIC pelieHue 3aaay COCTaBUTh U OOCYIHTH
pacrpeaeneHus poOJIeMHbIE BOMPOCHI TI0
Paznmen 2. OIIK-3, TTIKA-2 CobecemoBaHue, U3Y4YEHHOMY pa3fieily, pelnTh
ITpoBepka runores pelieHue 3a1a4 3amaqy.
Pasgen 3. OIIK-3, [IKA-2 CobecenoBanue, Ha neKnpoHHBIX 3aHATHAX
Kpurepwuii OTHOILICHHUS penreHue 3aga4q 00CYIMTh MaTepHas ICKIHH.
PaBAoNON00Hs YCTHO OTBETHTH Ha BOIIPOCH
Paznen 4. OIIK-3, [TIKA-2 CobecenoBanue, npenoiaBaTeis.
Henapamerpudeckne KpUTepuu pelieHue 3aaad
Paznen 5. OIIK-3, [TIKA-2 CobecenoBanue,
CrieKTpaibHO-KOPPEIIAIIUOHHBIN pelieHue 3aaa4y
aHaJIu3 CIy4YalHbIX CUTHAJIOB
Paznen 6. OIIK-3, TIKA-2 CobecemoBanue,
HuckperHo-BpemeHnHol psia Oypee u pelieHue 3ana4y
JUCKPETHO-BPEMECHHOE
npeobpazoBanue Dyprve. bricTpoe
npeoOpazoBanue Oypne
Paznmen 7. OIIK-3, TIKA-2 CobecemoBannue,

Anamnz BPEMCHHBIX psAJ0OB

peHICHUC 3a4a4

3agaHus 1/ TEKylero KOHTPOJIA

Pasnea 1.
1. CuyualiHple BEITUYMHBI.

Bonpocsl 115 codecenoBanmst

Z[I/ICerTHI)Ie U HCHIPCPBIBHBIC PACHPCACIICHUA.

pacnpesesieHuii: cpeiHee 3HaueHNe, AUCTIEPCHs], MOMEHTBHI.
2.OCHOBHBIE pacHpeiesIeHHs U UX MapamMeTpbl
3. lentpanpHas npeaesibHas Teopema.

Paznen 2.

ITapameTpsl

1. HapaMeTpI/IquKHe U HCIapaMCTpUUYCCKHUE 3aJaydu. BBI60pO‘IHO€ MMPpOCTPAHCTBO, YPOBCHb
3HAYMMOCTHU, MOIITHOCTb KPUTCPU

2. Kpurepwuii coriacus u crocoObl ero noctpoeHusi. Kpurepwuit y2.

3. Kpurepnit Konmoroposa-CmupHoBa.

Pazpgea 3.

1. Metoa MmakcUMalibHOTO TIpaBaono100us. OHOCTOPOHHUE U ABYCTOPOHHHUE TUITOTE3HI.

Paznen 4.

1. IIpoBepka ofHOPOAHOCTH IBYX BbIOOpOK. Kpurepuii BuiikokcoHa.

2. Onenka craructuueckoit cBszu. Koaddurmentsr koppensauuu Crnupmena

Pazpea 5.

1. CexTp MOIIHOCTH ciy4aiiHoro npouecca. Teopema Bunepa-XuHunHa.

2. KakoBbI OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTUKH TUCKPETHBIX CIy4alHBIX CUTHAJIOB?
3. IlepuogorpaMma ciyqaifHoro npotecca. Jlucnepcust nepruoaorpaMMel.

4. XapaKkTepUCTUKH CIIEKTPOB ISl 0a30BbIX BPEMEHHBIX OKOH.

Pa3pgea 6.

1.JluckpeTHo -BpeMeHHO# psin Dypbe U JUCKPETHO-BPEMEHHOE MpeoOpa3oBanue Oypre.
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2. beictpoe mnpeoOpazoBanue @Dypre. Uto monumaercs monx BII® m HAa Kakux CBOWCTBaxX
OCHOBBIBAIOTCA aJTOPUTMBI €ro BeruuciaeHus? Ilo kakomy yuciy Todyek BoruucisaoTes bIID, uro
IIOHUMAETCS [10J1 OCHOBAHUEM U UMCIIOM 3TaroB npopexuBanus bI1D?

3. B u4yem ocobeHHOCTH ¥ BO3MOXHOCTM BblauciieHus bII®  BemecTBEeHHBIX
MOCJIEA0BATEILHOCTEN?
Paznen 7.

1. Metoap!l aHaJIM3a BpEMEHHBIX PAJIOB.

2. KoppensunoHHbIN aHaIu3: METOJl HAMMEHbIINX KBAJpaToB U €ro NpUMEHEeHue Juisi 00paboTKu
JKCIIEPUMEHTAIIBHBIX JIaHHBIX.

3. QunbTpanys U ckaTHe OJJHOMEPHBIX 1 MHOTOMEPHBIX CUTHAJIOB

3agauu Ui NPAKTHYECKUX 3aHATHI

1. HYCTB X n Y He3aBHUCHUMBIE CJ'Iy‘I@.fIHBIG BCJIMYHHBI, 3a1IaHHBIC 3aKOHAMMA PACIIPCACICHHNA!

Xi -1 0 1 Y] 0 1 2 3

Pi 1/4 1/2 1/4 pj 1/4 1/4 1/4 1/4

Haiitu M(Z) u D(Z),rﬂe Z=2X-3Y +4,

2. Cnyuaitnas BenmmunHa X 3a/1aHa QYHKIIUEH pactipe/IeICHHS
0 npu x <0,
2

F(X): %npu0<xﬁ8,

1npu x> 8.

Onpenenurs:

a) BEpOSITHOCTH MOMNaJaHusl cay4yailHOW BeIunHbl B uHTEpBal (1; 4);

0) MaTeMaTHYECKOE OKUAaHUE CIyJalHOM BeTUUUHBI X.
3. BeposiTHOCTH BBIXO/@a W3 CTPOSI KKAOTO U3 TPEX OJIOKOB MpHOOpa B TEUCHHUE TapaHTUHHOTO
cpoka paBHa 0,3. Haiitu 3akoH pacmpeneneHust ciydyailHOM BeauuuHbl X — 4ucia OJIOKOB,
BBIIIEIINX U3 CTPOS B TEUEHUE rapaHTUHHOTO cpoka; Beruncantb M(X) u D(X).
4. TIpousseneHa BbiOOpka 108 pe3ynbTaToB H3MEPEHUH ClTyyaifHOI BeTUUnHBI X/

a) IlocTrpouth WMHTEpBaJIbHBIN BapuUalMOHHBIM psia (psax 1) Mo vacToTam, OTHOCHUTEIbHBIM
4acTOTaM M HAaKOIUIEHHBIM YacTOTaM;

0) Ot pana 1 nepelTu K TOUEYHOMY BapUallMOHHOMY psay (psan 2):

B) HauepTuTh MNONMIOHBI YacCTOT M OTHOCHUTENBHBIX YacCTOT, KyMyJary (mo psay 2) u
TUCTOrPaMMBbI YaCTOT M OTHOCUTEIBHBIX 4acToT (10 psiay 1);

r) 3amnucaTb AaHAJIMTUYECKH U TOCTPOUTH TIpadUUYecKu CTATUCTUYECKYI (YHKIIHIO
pacrnpenenenus (1o psany 2);

e) Haiitu BBIOOpOUHBIE CpelHUE: CPETHIO apHU(PMETHUECKYIO, CPEIHIOI T€OMETPUUYECKYIO,
CPEIHIOI TapMOHHYECKYIO; BHIOOPOUYHYIO TUCIEPCHIO, BHIOOPOYHOE CPETHEKBAIPATUYECKOE
OTKJIOHEHHE, KO3(PPUIIMEHTHI BapHaLlMK U aCUMMETPHH (110 pAy 2);

x) OnpenenuTs MOAYy U MelMaHy rpauuecku U aHaIMTU4Yecku (1o psaam 1 u 2);

3) Ha ocHOBe aHanM3a rHCTOrpaMMBbl M CTATUCTHUYECKOW (YHKIIMU paclpeseieHuss OLEHHUTh
OJIM30CTh IMIUPUYECKOTO PACHPENENICHNUsS K HOPMAJIbHOMY 3aKOHY, IPOBEPUTH TUIIOTE3Y O
TOM, YTO Cly4yaiiHas BeJnYMHa X MMEET HOPMAIbHBIN 3aKOH PACIPEAEIEHUS 110 KPUTEPHIO

2
[Mupcona (Z );

k). Ilpu 3amanHoil HagexHoctw Y = 0,95 HOCTPOUTH NOBEPUTEIBHBIE HHTEPBAIbBI JUIS
HEM3BECTHOIO MAaTeMaTHYeCKOro OXKUAAaHUSA a, Heu3BecTHOM aucnepcun D u cpennero
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KBaJPaTUUYECKOT0 OTKJIOHEHUS G CIy4allHOW BeMMYMHBI X B MPENINOJIOKEHUH, YTO BHIOOpKa
U3BJICYCHA U3 T€HEPATIbHONU COBOKYITHOCTH, NOJYMHECHHON HOPMAJIIBHOMY 3aKOHY.
155 179|164 |1,72|176|182| 19 | 15 | 160 | 1,62 | 1,84 | 1,68

1,75/17/81180 168|178 |192| 159 | 175|177 180|178 | 165
166 |15 | 1,77 | 1,74 166 |1,71| 1,67 | 1,70 | 1,54 | 1,69 | 1,82 | 1,64
181 117311541163 ]175|168| 156 | 188 | 184 | 177|160 1,72
1631169166 |1,75]169|154| 156 | 1,79 152|166 | 170181
169 11721168 |15 |158|165| 1,73 | 1,55 | 1,64 | 1,56 | 1,55 | 1,57
15 /1801741181164 |167| 162 | 160|155 172|166 | 180
164 1168170162159 |173| 1,70 | 165|163 | 1,65 | 1,58 | 1,71
1,71 1159167158 |171|166| 159 | 162 | 173|169 | 168 | 152
5. UccrnenoBarh 3aBUCUMOCTB:

= [loctpouTs nosie KOppeIALUMU U cHOPMYyIUPOBATH TUIOTE3Y O (hopMe CBSI3H.

= PaccuuTaTh napameTphbl ypaBHEHUS JIMHEMHOW PErPECCUH.

* OUEHUTh TECHOTY CBSI3M C IIOMOIIBIO BHIOOPOUYHBIX KO3(D(UIMEHTOB KOPPEISLUU U
J€TEpMUHALIH.

= [IpoBepurh 3HAYUMOCTb BBIOOPOYHOIO KOXPPUIMEHTA KOppeNslud M I[apaMeTpoB
JUHENHON MoJienu pHu ypoBHe 3Hauumoctu o = 0,05.

= JlaThb C NOMOIBIO CpeHEro Ko3((UIMEeHTa 3TaCTUYHOCTH CPABHUTENIBHYIO OLICHKY CHIIbI
CBs13U (PaKTOPHOTO MPU3HAKA C PE3YITHTATUBHBIM.

*  OueHHUTh Ka4eCTBO YPAaBHEHHsI C IOMOIIBIO CpeIHEH OMIMOKHU anmpoKCUMAIHH.

* OLIEHUTh CTaTUCTUYECKYIO HAJIEKHOCTh PE3YJIbTATOB PErPECCUOHHOIO MOJEIUPOBAHUS C
nomonipio F-kpurepus Oumepa.
= (Cpaenarsb BBIBOJBI.
X115 | 16 12 26 18 14 8 38 20 34 29 25
Y| 32|46 | 38 | 30 | 37 3,1 2,5 2,9 44 | 52 | 48 4,3
6. CnyuaitHasg BenuunHa X (YUCIIO TOSBIEHUN COOBITUS A B M HE3aBUCHMBIX HCIBITAaHHSIX)
MoJyMHEHa OMHOMMAJILHOMY 3aKOHY pAaclpeiesieHUus C HEHW3BECTHBIM mapameTpoMm p. Hipke
MIPUBEJCHO SMIMPUYECKOE paclpeeseHre ducia mnoseiaeHuid codbitus A B 1000 ucnbITanuii
(TIepBOif CTPOKE yKa3aHO YHUCIIO X; MOSBIECHUN COOBITHS B OJHOM OmbITe M3 M=10 ucCnbITaHMii, BO
BTOpOW CTpOKE MPUBEJEHA YacTOTa Nj . YUCJIO OMBITOB, B KOTOPBIX HAONIOJANOCh X; TOSBIECHUMN
coObITUs A):

Xi| O 1 2 3 4 5 6 7
ni| 2 3 10 22 26 20 12 5)
Haiitu metosmomM HamOGONbILIEro MpaBIoNoa00Hs TOYEUHYIO OLIEHKY HEH3BECTHOIO Mapamerpa p
OMHOMUAIBHOTO PACIIpeIEICHHUS.

7. Ilpu ypoHe 3HaummocTtH 0,05 wucnonb3ys KpuTepuii BuikokcoHa HpoBepUTH HYJIEBYIO
TUNoTe3y 00 OJHOPOAHOCTH JBYX BBIOOPOK 00beMOB ni = 25 u ny = 30 npu KOHKypuUpYIOLIei
runorese H1: Fi(X) Fa(X):

Bapmant | 12 | 14 | 15 | 18 | 21 25 26 | 27 30 | 31 | 32 | 35 | 38

BITICPBOH | 1 | 43 | 46 | 48 | 52 | 56 | 57 | 60 | 65 | 68 | 73 | 75

BBIOOPKHU

Bapuant | 11 | 13 | 16 | 17 | 19 20 22 | 23 24 | 26 | 28 | 29 | 33

eI BTOpOM | 34 | 36 | 37 | 39 | 40 42 44 | 45 47 | 49 | 51 | 583 | 55

BbIOOpKH | 58 | 61 | 63 | 66

8. lBa mpenoaaBarens OLEHWIN 3HaHUA 12 ydamuxcsi Mo cToOAIbHOM CUCTEME U BHICTABUIIN UM
CIIEyIOIMe OLEHKU (B MEpBOM CTPOKE YKa3aHO KOJIMYECTBO OAJIOB, BBICTABJICHHBIX MEPBBIM
IIpenojaBaTesieM, a BO BTOPOH - BTOPBIM):

| 1] 98 | 94 | 8 | 80 | 76 | 70 | 63 | 61 | 60 | 58 | 56 | 51 |
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| 2] 99 |91 ] 93 |74 ] 78 | 65 | 64 | 66 | 52 | 53 | 48 | 62 |

Haiitu Bb160OpOUHBIA KOA(PUIMEHT paHroBoi Koppemauunu CrnupMeHa MEXAy OLIEHKaMH JBYX
npenojasareneil. Ilpu ypoBHe 3Haummoctu 0,05 mNpoBEepUTH TUIOTE3y O PABEHCTBE HYIIIO
reHepajgbHoro Koddduuuenta panrooii koppemsiunu Crnmpmena. J[pyrumu crnoBamu, Tpedyercs
MIPOBEPUTH, SABISETCS JM 3HAYUMOW pPaHTOBas KOPPENALMOHHAs CBA3b MEXKAY OICHKAMHU JBYX
[IPENOAABATEIICH.

9. Curnan naOmogaercs B TedeHuH 10 Cek., MpUYEM OTCUEThl CHUTHaja CHUMarTcs depe3 10
MKcek. KakoBa mpenenbHas yactota curHaiga Fmax moxer ObiTh 3adukcupoBana. Kakoe
paspelleHue 1o yactote Oyzaer odecrneunBaTbcsi B 3TOM ciydae?

10. Harmucatb popmyinel kodpdummento psaga Oypbe Uit nepruoandeckor GyHKIIMH ¢ IEPUOIOM

27 . a) B o0miem Buje; 0) 1 YeTHOW (DYHKIMH; B) JIJIs1 HEYSTHOW (PYHKITUH.
11. Harmucatb popmyiibl kodddumuenToB psa Oypbe 11 GYHKIHA ¢ TPOU3BOIBHBIM IIEPUOIOM.

12. Paznoxuts B psig Dypbe mepuoandeckyro (GyHKIUIO S@)=x’ ¢ nepuogom T = 2[] Ha
orpeske [-[;[1].

13. IToctpouts rpad BIID ais N = 9 ¢ npopekrBaHUEM 10 BPEMEHHU.

14. PaccunTaTh CIEKTP NEPUOANYECKOI MOCIIEI0BATEIBHOCTH NPSMOYTOJIbHBIX UMITYJIbCOB.

15. OnpenenuTs CIEKTPaIbHYIO (PYHKIINIO OAMHOYHOTO UMITYJIbCA, OMUCHIBAEMOTO (PyHKITUEH:

Acos(w,t), / mozﬁ,—IStsI

_ T 4 4
s(t) = T.T
O t<——t>—
4 4

)
16. HaiiT MaTeMaTH4YeCKOE OKUIaHKE, TUCIIEPCUIO M KOBAPHAIIUK CIIy4aifHOTO MpoIiecca X, eClini
Xt — OemnbIid yM ¢ enuHuIHON aucrepcueit. a) x¢ = 0.1 + 0.9 X1 + e 6) xt =—0.2 x¢.1 + €.
17. OnpenenuTb aBTOKOPPEIAHOHHYIO (DYHKIIUIO OAMHOYHOTO UMITYJIbCA BUJIA:

Acosnt/T),-T/4<t<T/4-1
0, |t>T/4

HpOMe)KyTO'—IHaﬂ aTTecranusa

[TpoMexxyTouHasi aTTecTaus CTYIEHTOB MO JUCIMILIUHE OCYIIECTBISETCS MO0 OKOHYAHUIO
JTUCIUILIMHBI, B BHUJE 3adeTa B COOTBETCTBHU C Tpaduxom yueOHoro mporecca. [IpoBepka
HaJIMYUsl KOHCIIEKTOB MO TUCIUILIMHE SIBISETCS IOMYCKOM K 3a4éTy. B crmyuae Hanmuus ydeOHOMN
3aJI0JKEHHOCTH (IPOMYIEHHBIX 3aHATUN WM HEBBIIIOJHEHHBIX 3aJJaHUil), CTYJIEHT 0TpabaThIBaeT
MPOMYIIEHHBIC 3aHATUS U BHITIOTHSIET 3a/1aHUS.

Bomnpocs! pas 3auera

1. Cnyuvaiinple BeaMuYUHBI. J[MCKpeTHBIE M HeNpepbIBHbIE pacnpeneneHus. I[lapamerps
pacrnpeieneHuil.

2. KoBapuanuonHas MaTpuia, KodQpQHUIUEHT KOPPEALUH.

3.0cHOBHBIEC pacmpeneieHus W WX TapameTpel: HopMmaiibHOe, [lyaccona, CThioneHTa,
duuiepa, paBHOMEPHOE.

4. llenTpanbHas npeaenbHas TeopeMa.

5. TlapameTrpuueckue M HemapaMeTpudeckue 3anaud. BpIOOpouHOE NPOCTPAHCTBO,
YpOBEHb 3HAYMMOCTH, MOITHOCTh KpUTEPHUs

6. Kpurepuii cornacust u cnoco0sl ero nocrpoenus. Kpurepuii 2.

7. IlpoBepka nocaenoBarenbHOCTe, Kputepuii Konmoropoa-CmupHOBa.

8. Meroax MakcHMManbHOrO mpaBronono0us. OTceB TrpyObIX HM3MEpPEHHH IPH MaJbIX
BbIOOpKax. OTCeB rpyObIX U3MEPEHHH MPU OOJIBITUX BHIOOPKaX.
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9. OreHka MOrpemHOCTel W MOCTPOCHHUE JIOBEPUTEIBHBIX MHTEPBAJIOB B METOJIE
MaKCHMaJIbHOTO MPaBAOINOI00HUs.

10. IIpoBepka ogHOPOIHOCTH IBYX BBIOOpOK. KpHutepuii Buikokcona.

11. Onenka craructuaeckoi csizu. Koaddurmentsr koppemsiiun Crimpmena, Kennamna

12. JIuckpeTHbIe caydyallHbIE MPOILECCHl U UX OCHOBHBIEC XapaKTepucTUku. CTalmoHapHbIC
U 5ProAN4ECKUe IPOLECCHI.

13. CriexTp MOIIHOCTH ciiydaitHoro nporecca. Teopema Bunepa-Xununna.

14. Ilepuomorpamma ciy4aiiHoro mnpouecca. Jucnepcust nepuonorpammel. ucnepcus
CIIEKTPA MOILHOCTH.

15. Tlonsite o BpeMeHHOM okHe. CTparerus BBIOOpa BpEMEHHOTO OKHA. XapaKTEePUCTHKU
CHIEKTPOB I 0230BBIX BPEMEHHBIX OKOH.

16.luckpetHo - BpeMeHHou psg Oypre(JIBPD).

17. duckpeTHo-BpeMeHHOE npeodpazoBanue Oypoe ([IBIID).

18. Pazpemaromiasi cnocOOHOCTh CHEKTpa. DHepreTudyeckue xapaktepuctuku JIBPD u
JIBII®D.

1. Brictpoe npeobpazoanne Dypre. Uro nmonumaercsa noj bIID u Ha kKakux cBOHCTBaxX
OCHOBBIBAIOTCSI AJITOPUTMBI €0 BhiuucieHus1? [lo kakomy uuciy Touyek BbraucisaroTcs bIID, uto
MMOHUMAETCS M0 OCHOBAHUEM U YUCJIOM 3TaIoB IpopexuBanus bI1D?

20. B dyem o0coOEHHOCTM W BO3MOXHOCTH BbluMcCieHHs bBII® BemiecTBEeHHBIX
MOCJIEI0BATEIbHOCTEN ?

21. Metonpl aHanu3a BpeMeHHbIX psanoB. Koppensunonusiii ananu3. KoppemnsiuoHHble
(GYHKIIUHM pa3NTUYHBIX CUTHAJIOB.

22. KoppensimoHHBIA aHAIW3: METOJ HAaWMEHBIIUX KBAJAPATOB U €ro MPUMEHEHHUE s
00pabOTKH IKCIIEPUMEHTAIbHBIX TAHHBIX.

23. KoppensunonHsie (yHKIUN Pa3IHYHBIX CUTHAJIOB

24. OunbTpalys U CKaTHe OAHOMEPHBIX U MHOTOMEPHBIX CUTHAJIOB

3agauu 14 3a4eTa

1. ITycte X 1 YV He3aBUCHMBIE ClTy4aliHbIe BEIMYMHBI, 3aJJaHHBIE 3aKOHAMH PACTIPEICICHHUS:
Xi -3 1 3 4 Y]j -1 0 2 3
Pi 0.2 0.4 0.2 0.2 ] 0.1 0.3 0.2 0.4
Haiitu M(Z) u D(Z), tne Z=5X-7Y .+6

2. Cnydaitnas BennunHa X 3a7jaHa GyHKIMEH pacrpeieeHus:

0 mpu x <0, 0 mpu x <-2,
2 2
4x (x+2)
E X:X—+—HI/IO<X£1, Fo(X)={—" mpu —2<x<2,
)=y P () =17 mp
1 opu x >1. 1 npu x > 2.
Onpenenuts:

a) GYHKIHIO IUIOTHOCTH pacnpeaeneHus f(X);

0) BEepOATHOCTH TONaIaHus CITy4ailHOM BeuurHbl B uHTepBait: F1 (1/3; 2/3) u F, (-1,1);

B) MaTEMAaTUUYECKOE 0>KM/IaHNE U TUCIIEPCHIO CITyYalHOW BETUYMHBI X
3. BeposiTHOCTH BBIXO/@ M3 CTPOSI KAKAOTO U3 TPEX OJIOKOB MpHOOpa B TEUCHHE TapAaHTUHHOTO
cpoka paBHa 0,4. HaiiTu 3akoH pacmpeneneHusl Cilyd4ailHOW BenMUMHBI X — 4ucia OJIOKOB,
BBIIIE/ANINX U3 CTPOSI B TEUCHUE TApPAHTHIHOTO cpoka; BeraucauTh M(X) u D(X).
4. TIpoussenena BoiOopka 108 pe3ynbTaToB M3MEPEHUH Cly4aifHOM BeTMUMHBI X:

a) IloctpouTh WHTEPBAIBbHBIA BapUAIMOHHBIN psn (psn 1) mo yacToTam, OTHOCUTEIHHBIM
YaCTOoTaM U HAKOIIJICHHBIM 4aCTOTaM,
0) Ot psiga 1 mepelTi K TOYEUHOMY BapHAITMOHHOMY psny (psn 2):

18



B) HadyepTuTh NOJUIOHBI YAaCTOT M OTHOCHUTEIBHBIX YacCTOT, KyMyJATy (Mo psapy 2) u
TMCTOTPaMMBI 4YaCTOT U OTHOCUTEIBHBIX 4acTOT (110 psany 1);

r) 3amucaTh AaHAJIUTUYECKH W TOCTPOUTH TpadUUYecKd CTATHCTUYECKYIO (YHKIIHIO
pacnpenenenus (1o psny 2);

e) Haiitu BBIOOpOYHBIE CpEeIHHE: CPEIHIOI apHU(PMETHUYECKYIO, CPETHIOI T'€OMETPUYECKYIO,
CPEAHIOI FapMOHUYECKYIO; BBIOOPOUYHYIO JUCHEPCHUIO, BHIOOPOUYHOE CPEJHEKBAAPATUYECKOE
OTKJIOHEHHE, KO3(PPHUIIMEHTHI BApHALIMK U aCHMMETPHUH (110 psiy 2);

k) OnpenenuTs MOy U MeAuaHy rpaduYecKu U aHaTuTHIeCKu (1o psgam 1 u 2);

3) Ha ocHOBe aHanm3a rECTOrpaMMBbI M CTATUCTHUYECKOW (DYHKIMU paCIpENeieHUs] OLEHHUThH
OJIM30CTh AMIUPHUECKOTO pacIpe/iesIeHUs] K HOPMAJIbHOMY 3aKOHY, IPOBEPUTh THIOTE3Y O
TOM, YTO CIy4alHas BEJIMYMHA X MMEET HOPMAIbHBIM 3aKOH PaCIpENesICHUs 110 KPUTEPUIO

2
HI/IpCOHa(Z )i
k). [Ipu 3amanHoi HamexHocTH Y = 0,999 mocTpouTh JOBEPUTEIBLHBIE WHTEPBAIBI IS
HEU3BECTHOTO MAaTEMAaTHYECKOTO OXMJAHUS a, HEM3BeCTHOW mgucnepcuun D u cpemHero
KBaJIpaTHYECKOTO OTKJIOHEHHUS G CIYy4YailiHON BEMWYHMHBI X B MPEANOIOKEHHH, YTO BBHIOOpKA
W3BJIEYCHA U3 T€HEPATbHOM COBOKYITHOCTH, TOTYMHEHHONH HOPMAJIILHOMY 3aKOHY.
165|189 154 162|166 |192| 1,70 | 1,46 | 1,80 | 1,72 | 1,94 | 1,78

185168180 168|188 |192| 159 | 185|177 180 | 1,78 | 1,65
156 |15 | 1,77 |1,74 166 |1,71| 1,67 | 1,60 | 1,54 | 1,69 | 1,82 | 1,64
1,71 11631541183 ]185|168| 156 | 158 | 184 | 1,77 | 1,60 | 1,72
1531169166 |1,75]169|154| 1,76 | 1,79 152|166 | 170|181
159 1162|168 146|158 |165| 153 | 155|164 | 156 | 1,55 | 1,57
146 1180174181164 |167| 162 | 160 | 155|172 | 166 | 1,80
1941198170 |162|159|173| 1,80 | 165|163 | 1,65 | 1,58 | 1,71
1811169167 168|171 |166| 159 | 162 | 173|169 | 168 | 152
5. UccnenoBaTh 3aBUCUMOCTb KPUTHYECKHX YacTOT, MoiaydeHHbIX Ha JIUM-30u11e UC3®D CO PAH
(http://depl.iszf.irk.ru/CHIRP_ionogrames,  BbIOOpKa  YacOBBIX  JaHHBIX, BEPTHKAIbHOE
30HIMPOBAHUE):

= [locTpouTh nosie KOppEISLUU U chOPMyTUPOBATH THIIOTE3Y O (POpME CBSI3H.

= PaccuuTaTh napameTpsl ypaBHEHUS JIMHEMHONW PETPECCHH.

* OULEeHUTh TECHOTY CBSI3M C IOMOIIBIO BHIOOPOUYHBIX KOI(D(UIMEHTOB KOPPEISILUU U
JeTepMUHAIIH.

= [IpoBeputh 3HAYMMOCTH BBIOOPOYHOIO KOXPPHUIMEHTA KOppeNsIlud M IapamMeTpoB
JUHEIHON MoJieny pH ypoBHE 3Haunmoctu o = 0,05.

= JlaThb Cc NOMOIIBIO CpeHEro Ko (UIMEHTa TACTUYHOCTH CPABHUTENIBHYIO OLIEHKY CHJIbI
CBSI3M (DAKTOPHOTO MPU3HAKA C PE3YIbTATUBHBIM.

*  OueHHUTh Ka4eCTBO YPAaBHEHHs C IOMOIIBIO CPEIHEH OIMIMOKHU anmpoKCHMAIIHUH.

* OILIEHUTh CTaTUCTUYECKYIO HAJIEKHOCTh PE3YJIbTATOB PErPECCHOHHOIO MOIETUPOBAHUS C
nomo1ubio F-xpurepus Ouiepa.
= (CraenaTb BEIBOJELL.
X 1 3 5 7 9 11 13 15 17 19 21 23
Y | 42| 36| 39 | 40 2,7 4,1 2,7 3,9 54 | 62 | 3.8 5,3
6. CrnyuaifHasg BenuunHa X (YUCIIO TOSBICHUN COOBITUS A B M HE3aBUCHMBIX HCIBITAHHSIX)
MoJYMHEHa OMHOMMAJILHOMY 3aKOHY pAaclpeiefieHUus C HEHW3BECTHBIM mapameTpoMm p. Hinke
MPUBEJCHO SMIHMPUYECKOE pacipeeseHre uucia mnossiaeHuid codbitus A B 1000 ucnbITanuii
(TIepBOIf CTPOKE yKa3aHO YHUCIO X; MOSBIECHUN COOBITHS B OAHOM OmbITe M3 M=10 uCHbITaHM, BO
BTOpOW CTpOKE MPUBEJEHA YacTOTA Nj . YUCJIO OIBITOB, B KOTOPBIX HAOJIOJANOCH X; IOSBICHUHN
coObITus A):

Xi| 1 2 3 4 5 6 7
n | 2 22 10 20 26 5 12
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Haiitu metomomM HamOONBLIET0 MPaBIONOA00MS TOYEUHYIO OLIEHKY HEH3BECTHOIO Iapamerpa p
OMHOMUAIBHOTO paclpeieIeHUs.

7. Ilpum ypoBHe 3Haummoctu 0,05 ucnonb3ys kKpurepuil BuikokcoHa IpOBEPUTH HYJIEBYIO
TUIIOTE3y 00 OJHOPOJHOCTH JIBYX BBIOOPOK 00BeMOB N = 25 m ny = 30 nmpu KOHKypHpYIOIIEH
runote3e H1: F1(X) Fp(X):

BapuanT | 11 | 14 | 18 | 19 | 1/ 25 26 | 30 | 31 | 33 | 34 | 35 | 38

bl

neppoii | 39 | 43 | 48 | 46 | 52 56 | 57 | 58 | 61 | 68 | 73 | 77
BBIOOpKHU

Bapuant | 10 | 13 | 17 | 16 | 19 20 22 | 23 24 | 26 | 28 | 29 | 33

bl 29 | 37 | 36 | 39 | 40 | 42 44 | 45 | 47 | 49 | 51 | 53 | 55

BTOpOi | 61 | 58 | 62 | 66
BBIOOpPKHU

8. [IBa mpemoaaBaTesis ONEHWIN 3HaHusl 12 ydammxcs 1Mo cTo0auIbHOM CHCTEME W BBICTABWIIA UM
CIIEyIOIIMEe OLEHKU (B MEPBOM CTPOKE YKa3aHO KOJIMYECTBO OAalIOB, BBICTABICHHBIX MEPBBIM
IIpenojaBaTesieM, a BO BTOPOil - BTOPHIM):

1] 97 | 91 78 86 76 71 63 61 60 58 56 ol
2| 9 | 94 91 71 78 62 64 66 52 53 48 62
Haiitu Bb1OOpouHBIli KO3 duuueHT panroBoii koppemsamuu Crnupmena (Kenpamma) Mmexmy
olleHKamMu JByX mpenojaBateneid. [lpu ypoBHe 3nauumoctu 0,05 mpoBepuTh THUIOTE3Y O
pPaBEHCTBE HYJIO TeHepaibHOrO Kod(duimenta panroBoil koppemsuun Crnmpmena (Kenmamma).
Jpyrumu cioBamu, TpeOyeTcsi MPOBEPUTH, SBISETCS JIM 3HAYMMOM pPaHTOBas KOPPENSLUOHHAsS
CBSI3b MEXY OLIEHKaMHM JIByX IIperojaBaTeiiei.

9. Curnan nabmojaeTcsi B TeYeHHH 12 cek., MpUYeM OTCUeThl CUTHAJa CHUMAIOTCsS udepe3 12
Mkcek. KakoBa mpenenpHass yactora curHajga Fmax moxker ObITh 3adukcupoBana. Kakoe
paspelieHre 1o yactore OyaeT odecrneunBaThCs B 3TOM ciiydyae?

10. Haniucats Gpopmynsl ko3 duirienToB psina Oypre A1 Nepuogudeckoi pyHKINY ¢ EPHOOM
2[1: a) B oOmieM Bue; 0) Ast 4eTHOM PYHKIMK; B) I HEUETHON PYHKIIMH.

11. Hanmucate dpopmyssl ko3 dunmenton psaga Oypbe i GyHKIMHA ¢ TPOU3BOIBHBIM MIEPUOIOM.
12. Pasnoxuts B psig Pypbe meprommdeckyio dpyrxmmio f(X)=x"c meprogom T = 207 Ha otpeske |-
;0]

13. IloctpouTts rpad BII® st N = 11 ¢ npopexuBaHuEM 110 BPEMEHHU.

14. PaccunTaTh CIEKTpP NEPUOANUECKOM MOCIEI0BATENILHOCTH MPSMOYTOJIbHBIX UMITYJIbCOB.

15. OnpenenuTh CIeKTpaIbHYIO (GYHKIHIO OMHOYHOTO UMITYJIbCa, OMIUCHIBAEMOTO (DYHKIMEH:

Acos(o,t), / wozz—n,—IStSI

_ T 3 3
s(t) = T.T
0,t<——t>§

16. HaiiTn MaTeMaTh4ecKoe 0KUAaHUE, TUCTIEPCHIO U KOBAPUAIIMH CIYyYaitHOTO MPOoIEcca Xt, €CIIU
Xi — Oemnblii ryM ¢ enuHUYHON auctiepcueit. a) x¢ = 0.2 + 0.85 Xi1 + € 0) x¢ = —0.3 x¢1 + €.
17. Onipeaenuth aBTOKOPPEISIITUOHHYIO (PYHKITHIO OJJMHOYHOTO UMITYJIhCa BUIA!

Asin(2nt/T),-T/4<t<T/d-1

s(t) =
0, [tT/4
Ouenoynsie cpeacTsa cGOPMUPOBAHHOCTH KOMIIETEHIUM
Komnerennus HNHpexc focTHReHUs KOMIETeHIHA 3ananne
OIIK-3 NI 1. Coop u cucremaTuzaius HayqHO- Bonpocst
Cnoco0eH pUMEHsITh 3HaHUsI B 00J1acTH HCCIIeI0BATEIbCKOW  MHpOpMAMU 0 | st 3a4era
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HAy4YHBIX TPOEKTOB B oOjactu (usmku
COJIHEUHO-3€MHBIX CBSI3€H.

WH(POPMALMOHHBIX TEXHOJIOTUH, UCIIOIB30BaTh paccMaTpuBacMOM OOBCKTE HIIH SIBICHUH 1-24
COBpPEMEHHBIE KOMITBIOTEPHBIE CETH, IIPOTPaMMHBIE C WCIIONB30BaHMEM HH(GOPMAIIMOHHBIX
MPOAYKTHI B pecypchl HHPOPMAITHOHHO- TEXHOJIOTHH B paMKax 3a/ad MpeaMEeTHON
TeJIeKOMMYHHUKAIIMOHHOI cetH "UHTepHeT" (Hanee - obmacTu
ceth "MHTepHET") U4 penieHns 3a1ad 1 2. Kpurngeckas olleHKa | 3amada mis
po¢eCCHOHANTBHON NS TeIPHOCTH, B TOM YHCIIC JIOCTOBEPHOCTH  IOJYYEHHOW Hay4HO- 3auéTa
HaxoJAIIMXCS 3a IpeJieaMy IPO(QUIbHOM IOATOTOBKY | MCCIEIOBATEILCKOW — HHPOpPMAmuu O 1,2,3,
paccMaTpuBaeMOM O0BEKTE HIIH SBJICHHU; 45,6,7,89
UA 4. IlpumeHeHme Ha TpakTHKe | 3amada Uit
METOJIOB U A&JITOPUTMOB  pa3pabOTKu 3auyéra
MIPOTPAMMHOT0 obecrieyeHUs JUTSt 8,10,11
peuieHuss TpobieM B paMKax HAy4YHO-
HCCIICZIOBATEIILCKUX 33aJ]ad B TOM YHCIC
3amad  00pabOTKUM  HAONIOMATEIHHBIX
JTAHHBIX.
[TIKA-2 UA-1. JlemoHcTpHpyeT 0a30BbIe 3HAHUS Bompocst
CriocoOeH pOBOANTE HayYHBIC UCCICIOBAHUS B TEOPETUYECKUX W OKCIIEPUMEHTANBHBIX | [UIA 3a4eTa
o0nacTi (pHU3UKH COTHEYHO-3eMHBIX CBS3CH, NCMONB3Yd | pa3felioB ¢GHU3MKH B 00JacTH (PH3HKH 1-24
HEOOXOTUMBIC 3HAHUS TEOPETHUECKUX U COJTHEYHO-3EMHBIX CBsI3eH
SKCIEPUMEHTAIBHBIX Pa3IeNIOB (PH3UKH UJl 2. HUcnoms3dyer wuHpopmanuoHHbie | 3amaya 1uis
pecypcHl, HAyYHYIO, OTIBITHO- 3auéra
SKCICPUMCHTANBHYIO, HaOIIOaTeIEHYTO 8,12,13,
U TpuOOpHYI0 0a3pl NpU TPOBEACHHU 16,17
HAYYHBIX MCCJICOBAHUN W pealu3aliu
HAYYHBIX TPOCKTOB B 00JIacTH (U3KKU
COJIHEUYHO-3EMHBIX CBSI3€H.
NI 3. Hcnome3yeT coBpeMeHHBIE | 3amava Jis
TEOPETUYCCKHE W OIKCIICPUMECHTATIBHBIC 3auéra
METOJIbI, BKJIFOYAsi METOJbI 00pabOTKH U 5,14,15
aHamM3a JaHHBIX, [PH MPOBEICHHUU
HAYYHBIX WCCJICIOBAHUN W pealu3aliu
HAyYHBIX TPOCKTOB B 0O0NacTH (PH3HKH
COJTHEYHO-3EMHBIX CBsI3eH
Ua 4. @opmynupyer pe3yabTathl, | 3agaud A
MTOTyYCHHEIC B Xoze peureHus 3auéra
HCCIICIOBATENBCKUX 3a/1a4 U peallu3aliu 1-17

Kputepuu onenkmn:

- OLEHKA «3auTeHO» BBICTABIIAETCS CTYACHTY, €CIM OCHOBHOM Marepuan YCBOEH, CTYICHT
proOpes HeOOXOAUMBIE 3HAHUS U YMEHHUS;
- OLIEHKA «HE 3aUTEHO» - €CJIM OCHOBHOM MaTepHuall yCBOE€H HEJI0CTaTOYHO, CTYJEHT He MpHoOpen
HEO0OXOIMMBIX 3HAaHUN U YMEHUM

OuneHouHbIE cpe/ICTBa, 00ecnieYnBalOLIMe TUATHOCTHKY C)OPMHPOBAHHOCTH KOMIIETEHIIUIA,
3asiBJICHHBIX B pa0oyeii nporpaMmme JMCHHMILIMHBI (MOZYJIfA)

PesyabTar
IMATHOCTHKU CoorBercrBue / 3auer /
Iloka3zarenu Kpurepuu
chopMuUpOBaHHOCTH HECOOTBETCTBHE | 3K3aMeH
KOMIIeTeH UMl
ITonoxurenbHele MIOATOTOBKA K YCTHOMY [Jan rpaMoTHBIN U CootBeTcTBHE 3a4eT
pe3yJbTaThl YCTHOTO MIPOMEKYTOUHOMY pa3BepHYTHIA OTBET Ha
IIPOMEXYTOYHOI'O KOHTPOJIO, 3HAHUE BOIPOCHI JUIs
KOHTpPOJA OCHOBHBIX TEM MOJrOTOBKH IO
JUCLUTUINHBL, TEOPETUYECKUM
yka3aHHbIX B [Iporpamme BOIIpOCaM Kypca
OLICHUBAHUS He otBetun nnu HecootsercTBue
KOHTPOIHPYEMOH OTBETHJI HETIPABUIBHO
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KOMIICTCHIIMHN

Ha BOIIPOCHI 1JIs1
IOATOTOBKH 110

TEOPETUICCKUM
BOIIpOCaM Kypca
[omoxxutensHBIE Pemenne npenioKeHHBIX [omoxxutenpHbIE CooTBeTcTBHE 3a4eT
Pe3yIbTaTHI PEIICHHUS mperogaBaTeseM 3ajad, pe3yIbTaThl PEICHUS
3amaq 3HaHHUE OCHOBHBIX TEM 3amadq
nucuuiuineel, B [Iporpamme | He permmn winun HecootBercTBue
OIICHUBAHUS HETPABUILHO PEIIIIT
KOHTPOJIHPYEMOH MIPEANIOKEHHBIE 3a/1a4K
KOMIICTCHIINU
ITonoxxutenpHBIC [ToaroroBka k 3auery, ITonHocThio packpeiThl | COOTBETCTBUE 3a4er
pe3yNbTaThl 3aueTa 3HaHHE BOTPOCOB , OTBETHI BCE€ BOIPOCHI, JaHbI BCE
Ha 3a4eTy MIPaBUJIbHEIC
onpeeNeHus
He momuOCTHIO CootBeTcTBHE
PACKPBIT OJTUH U3
BOTIPOCOB 1 (TJTH) B
OTIpENIeIICHUSIX €CTh
HETOYHOCTH
He nmonHOCTBIO HecootserctBue

PAacKpBITHI JIBa BOIIpOca
U (WIK) onpeaeIeHus
HEBEpPHBI
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