MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET

51.B.03 LOOKYMEHT MOAMUCAH
(unoexc OoucyuniuHot) SNIEKTPOHHOW NOANNCLIO

CepTudpmkat: 017804780049AF848E43F1EC2D4B4CC120
Bnapeneu: WUckockoB Makcum Onerosuy
[HenctButenex: ¢ 10.11.2022 go 10.11.2023

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

MeTOI[I/IKa IMOCTaHOBKH U IPOBCACHUS SKCIICPUMECHTA

(Haumenosanue OUCYUNIUHBL)

10 HAITPABJICHUIO MTOITOTOBKU
15.06.01 MamuHocTpoeHue

HaIpaBICHHOCTD (TIPOdHIIBH)
TexHoMorust MaIIMHOCTPOCHHUS

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
O6mras TpymoeMkocTb: 6 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 2
®opma KOHTPOJISA 3auer Hroro
Bun 3ansaruit
Jlexun 18 18
JlaGopaTopHbie
[TpakTHueckue 18 18

PykoBOJICTBO: KypcoBbie paboThI (rpoekThi) / PI'P

IIpomMexxyTouHast arrecranus

KonTakTHas pabora 36 36
CamocTosTenpHas padora 180 180
KoHnTpoas

HUroro 216 216




Pabouyto mporpamMmy cocTaBuiI(H):

[Tpodeccop aenapraMmeHTa MarucTpaTypsbl (OU3HEC-TIPOrPaMM), IOKTOP SKOHOMUYECKUX HaYK,
noteHt, Kypunosa A.A.

(OodicHocmy, yueHoe 36anue, cmenens, Qamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma nucuuiuiMHbl coctaBiieHa Ha ocHoBaHuM PI'OC BO u yuebGHOro miana
HamnpayieHus noarotoBku 15.06.01 MammHocTpoeHue

Cpok neiicTBUs padoueii MPorpaMMepl AU CHHUIIMHBI 10 «29» cenTsiopst 2025 r.
COI'NTACOBAHO

33.Be,[[y}OHII/II>'I Ka(beﬂpoﬁ ((O6OPYI[OBaHI/IC 1 TCXHOJIOTUHU MAITMHOCTPOUTCIILHOTO ITPOU3BOACTBA»

« _» 20 H.1O. Jlorunos
(noonucs) (H.0. Damunus)

YTBEPXIEHO

Ha 3acepanuu nenaprameHTa MarucTpaTypsl (OM3HEC-IIporpamm)

(mpotokon 3acemnanust Ne 1 ot «27» aBrycra 2020 r.).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

]_ICJ'IB OCBOCHUA JUCHUIIIIMHBI — TCOPETUYCCKU U MMPAKTUYCCKU U3YUYUTh, U C(bOpMI/IpOBaTB y
O6yanOH_[I/IXCSI HAaBbIKKM HCIIOJIB30BaHUA MCTOJA0B IIJIAHUPOBAHUSA OKCICPUMCHTA, 060pa n
cCUCTEMaTu3alunu JaHHBbIX, YHUCICHHON O6pa6OTKI/I INOJIYYCHHBIX PE3YyJIIbTaTOB M KOppeKTHOﬁ
HHTCPpIPCTALIMN PE3YJIbTaTa SKCICPUMCHTAJILHOTO UCCIICAOBAHUA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
JUCHUIIIMHBI IMIPEALIAYIICTO YPOBHA O6p330BaHI/I5I.

HI/ICHI/IHHI/IHBI " IpaKTHUKH, ]I KOTOPBIX OCBOCHUC ,HaHHOﬁ JAUCHUITIIMHBI H€O6XOI[I/IMO Kak

MpCaACCTBYIOIICC: IIOAT0OTOBKA )51 HaIlTMCaHHuEC AUCCECpTalnu, IIOAT0OTOBKA K caade
TOCYHJapCTBCHHOI'O 9K3aMCHaA, IIOATIOTOBKA K C1a4€ KAHANJATCKUX 3K3aMCHOB.

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

Nuauxkaropsl
dopmupyemble U
AOCTHKEHUS
KOHTPOJIHpYeMble . IInanupyemsle pe3yJibTaThl
KOMIIeTeHI U
KOMIIeTeHIIUH (ko u o0y4eHHUs
(Ko ¥ HAMMEHOBAHUE)
HaVMCHOBAHHE)
(OIIK-1) crocoOHOCTBIO HAy4YHO - 3HaTh: NPUHLMIIBI HAYYHOT'O
00OCHOBaHHO OLICHMBATh HOBBIE 00OCHOBaHHUS U OLICHKU HOBBIX
pelieHyst B 00JIaCTH MOCTPOEHUS pelieHnid B 00J1aCTH MMOCTPOESHUS U
U MOJETUPOBaHMS  MAIlUH, MOJIETUPOBAHMsI MaIlIMH, IPUBOJIOB,
IIPUBOJIOB, o0opynoBaHus, 000py/10BaHUsl, TEXHOJIOTHYECKUX
TEXHOJOTMYECKUX  CHCTEM W CUCTEM U CHEUAIN3UPOBAHHOIO
CHeHaIn3UPOBAaHHOTO MaIIMHOCTPOUTEIBHOTO
MAaIIMHOCTPOUTEIIBHOTO 000py/ZI0BaHUs, a TAKXKE CPEACTB
000py/I0BaHuUsl, a TaKXKE CPE/ICTB TE€XHOJOTMYECKOI0 OCHAIIEHUS
TE€XHOJIOTMYECKOTO  OCHALICHMS IIPOU3BOJCTBA
IIPOU3BOJICTBA YMeTh: HaydHO 000CHOBAHHO

OIICHUBATh HOBBIC PEIICHUS B
00J1aCTH TOCTPOEHUS U
MOJICTTHPOBAHUS MAIIMH, IPUBOIOB,
000pyI0BaHMs, TEXHOJIOTUUECKUX
CUCTEM U CHEIHATN3UPOBAHHOTO
MAaIIHHOCTPOUTEIIEHOTO
00opynoBaHus, a TAKXKE CPEICTB
TEXHOJIOTHYECKOTO OCHAIICHUS
TIPOU3BOJICTBA

Brnagets: HaBBIKAMU HAYYHO
000CHOBAaHHO OILIEHUBATh HOBBIE
peINICHUs B 00JIaCTH IMTOCTPOCHHSI U
MOJIETUPOBAHUs MAIIMH, TPUBOIOB,
000pyI0BaHMs, TEXHOJIOTHUECKHUX
CUCTEM U CHEIHATN3UPOBAHHOTO
MAaIIHHOCTPOUTEIIEHOTO
000pyIOBaHUs, a TAKXKE CPEJCTB




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHI[UH
(koA 1 HAaMMEHOBaHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIu i
(xom u
HaUMEHOBAHHE)

IlnannpyemMble pe3ybTaThl
o0y4eHust

TEXHOJIOTUYECKOr0 OCHAILICHUS
IIPOU3BOJICTBA

(OIIK-5) cmoco6HOCTH
IUTAHUPOBATH U MPOBOIUTH
9KCIIEPUMEHTAIbHBIC
HCCIIC/IOBAHUS C MTOCIIETYIOIIAM
aJICKBATHBIM OICHUBAHUEM
HOJTy4aeMbIX PE3yJIbTATOB

3HaTh: 3a/1a4M MJIAHUPOBAHUS U
SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUMN C
HOCIIEAYIOUIUM a/IeKBaTHBIM
OIICHUBAHUEM I0Ty4aeMbIX
pE3yJIbTaTOB

YMeTh: INIaHUPOBATh U IPOBOJUTH
9KCIIEPUMEHTAIIbHBIE UCCIICJOBAHMUS C
NOCJIETYIOLIUM aJ€KBATHBIM
OLICHUBAHHUEM I10JIy4aeMBIX
pe3yabTaToOB

BJ'Ia,Z[CTB: HaBbIKaMHU INIAHUPOBAHUA U
OKCIICPUMCHTAJIBHBIX I/ICCJIGILOBaHI/If/'I C
IMOCJICAYIOIIUM aICKBATHBIM
OLICHUBAHUEM IOJTYHYACMBIX

pE3yJIbTaTOB
(TTK-1) cnocoGHOCTBIO - 3HaTh: - COBPEMEHHbBIE Hay4HbIE
OPHEHTHPOBATHCS B IIOJTHOM TOCTHKEHUS u uaeu B

CIIEKTPE HAYYHBIX TPOOIIEM
npodecCHOHAIbHON 00J1aCTH

npodeccnoHaIbHON 00J1acTh

YMeTh: - T'CHCPpHUPOBATHL HOBLIC HACH
Ipru pCHICHUH HCCICOOBATCIIBCKUX M
IMMPAKTUYCCKUX 3aaaY

Bnanets: - HaBBIKaMH
KPpUTHYCCKOI'O aHajlIn3a
IMOAXO040B B HCCIICAOBAHUAX

paboThI
HOBBIX

(YK-3) rotoBHOCTBIO
y4acTBOBaTh B paboTe
POCCHUICKHX U MEXIYHAPOIHBIX
HCCIIE/IOBATEIbCKUX KOJJICKTUBOB
Mo pCIICHUIO HAYYHBIX U HAYYHO-
o0pa3oBaTeNbHbIX 32124

3HaTh: - OPraHU3aLIOHHYIO0 OCHOBY
CO3/1aHHUS UCCIIEI0BATENIBCKUX
KOJUIEKTHBOB U PYKOBOJICTBA MU

YMeTh: - aHaIU3upoBaTh
OpPraHMU3aIOHHYIO OCHOBY y4acTHs B
MEXYHAPOIHBIX UCCIIEI0BATENBbCKUX
KOJUIEKTHBAX

Brnaners: - HaBbIKaMK pabOTHI B
KOMAHJE TI0 UCCIENOBAHUIO HAYYHBIX
npobiem




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Moayb Bun HaunmMeHoBaHMe TeM 3aHATHHI Cemectp | O0bem, | Baniabl HNurepakTuB, | ®opMbl TEKyLIEro
(pasaen) y4eOHoit (yueoHoli paGoThI) q, 9, KOHTPOJIS
padoThbI (HauMeHOBaHMe
OLICHOYHOI0
CpeaCTBA)
Jlex Tema 1. Ponb sxkcnieprmMeHnTa B 2 - -
IIPOBEJCHUH HAYYHOT'O UCCIEIOBAHUS
IIp [TpakTueckoe 3anstue Nel. 2 - - [IpakTueckue
[TocTpoeHue 31eKTPOHHBIX TAOIUILL IS 3alaHus
MCXOJHBIX JJAHHBIX 3KCIEPUMEHTA
JIek Tewma 2. Dtansl npoBeACHUS 4 - -
JKCIIEPUMEHTAIILHOTO HCCIIEI0BAHUS
M3mepenne pe3yabTaToB U IOJy4ECHHE
HKCIEPUMEHTAIBHBIX TaHHBIX
IIp [TpakTueckoe 3ansTue Ne2. 4 - - IIpakTueckue
MeTtoauka KoMmnberorepHas Monens Uisl KpUTEPHS 3a1aHUSA
IOCTAaHOBKH U Xun-kBazjpar 9
nposenenus | Jlek Tema 3. CtaTucTHUECKHE METOABI OLIEHKU 2 - -
JKCIEPUMEHTA JIOCTOBEPHOCTH AKCIIEPUMEHTAJIbHBIX
JAHHBIX
IIp [TpakTrueckoe 3ansTue Ne3. 2 - - [IpakTueckue
KomnerotepHast MOAEIb U1l KpUTEPUS 3a/1aHus
Kpamepa-Yamma
Jlex Tema 4. KomnbroTepHble CUCTEMBI 2 - -
00pabOTKM CTATUCTUYECKUX JaHHBIX
SKCHEPUMEHTAIBHOTO UCCIENOBAHUS
IIp IIpakTrnueckoe 3ansTue Ne4. 2 - - [IpakTnueckue
KomnerotepHast MOAEINb 1)1 KpUTEPUSI 3a/laHus

«yrioBoe npeodpazoBanue Duiepay




JIek

Tema 5. Kimaccuduxarus cTaTUCTHISCKIX
METOJIOB U 00J1aCTh UX MPUMCHEHHSI

[IpakTuueckoe 3austue NoS.
[MnanupoBaHue SKCIEpUMEHTA U
00paboTKa JaHHBIX C TIOMOIIBIO TPEKO-
JATHHCKUX KBAJIPaTOB

Jlex

Tema 6. [locTpoeHure 2IEKTPOHHBIX
TabIuI U1t 00pabOTKU Pe3ysIbTaTOB
3KCHEPUMEHTA

[IpakTuueckoe 3ansarue Neb.
CpaBHMTENbHBIN aHAIN3 KpUTEpHsT XU-
kBaapar u kpurepus Kpamepa-VYamma

JIek

Tewma 7. [IpoBenenue 3KcriepuMeHTa ¢
HOMOILBI0 UMUTALMOHHON MOJIENTN

Ip

[Ipaktrueckoe 3anstue Ne7. [loctpoenune
MMUTALMOHHON MOJENN AJIS OJTy4YEHUs
CTaTUCTUYCCKUX NaHHBIX

JIek

Tema 8. OToOpaxeHne U HHTEpIpeTaIHs
pe3yIbTaTOB FKCIEPUMEHTAIBLHOTO
HCCIIEIOBAaHUS

Ilp

[TpakTueckoe 3ansatue Ne§. [Toctpoenue
MO/JIEJIN JIEKTOPAIbHOTO Ipoliecca —
YTOYHEHHAsI KOMITBIOTEPHAs MOJIENb

Haynca

CP

[IpakTnyeckue
3a/1aHus

[IpakTueckue
3alaHus

[IpakTrueckue
3a1aHUsA

IIpakTrueckue
3a1aHus

180

HToro:

216




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B pamkax w3ydeHHMs JMCHMIUIMHBI «MeEToIMKa TIOCTAHOBKM W IIPOBEICHHS
HKCIIEPUMEHTa»  NPEIyCMOTPEHO  HUCIHOJIb30BAaHUE  TPAJAUIIMOHHBIX o0pa3oBaTeNbHBIX
TEXHOJIOTHUH.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbI
PexoMeHaanuu 1mo NoAroToBKe K JJEKIUOHHLIM 3aHATHAM

N3yueHne NUCUUIUIMHBI TPeOyeT CHCTEMAaTUYEeCKOrO M IOCIIEAOBATEILHOIO HAKOIIJICHUS
3HaHWM, CJIeZJ0BAaTENIbHO, IPOITYCKH OTEIbHBIX TEM HE IO3BOJIAIOT INTyOOKO OCBOUTH IPEAMET.

B Xone NEeKIMOHHBIX 3aHATHI PEKOMEHIYETCs KOHCIIEKTHpPOBAaTh y4YeOHBIH Marepual,
oOpalasi BHUMaHU€E Ha KaTeropuu, GOpMyJIMPOBKH, PACKPBIBAIOLINE COJIEPKAaHUE TE€X UM MHBIX
ABJICHUM M IIPOLIECCOB, HAYYHBIE BBIBOJBI U INPAKTUYECKUE PEKOMEHIALUU, ITOJIOKUTEIbHBIN
ONBIT B OpaTOpCcKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabouuMX KOHCIIEKTax IOJs, Ha
KOTOpPBIX JIeJaTh IMOMETKM W3 PEKOMEHJOBAHHOW JIMTEPATYpPHI, IONOJHSIOIIME MaTepHall
IOPOCIYIIAaHHOM JIEKLMH, a TakXke IMOAYepKHUBAIOIMe OCOOyI0 BaKHOCTh TEX WIM HHBIX
TEOPETUYECKUX IOJIOKEHUH. 3ajaBaTh IPENOJABATEII0 YTOYHSIOUIME BOIPOCHL C LEIbIO
YSICHEHMSI TEOPETUYECKUX TOJIOKEHUH, Pa3pELICHUs] CIIOPHBIX CUTYyalUH.

B xome moaroroBku K JIEKIMSAM HM3Y4YHTh OCHOBHYKO JIMTEPATypy, O3HAKOMHUTHCS C
JIONIOJIHUTENBHON JINTepaTypol, mnyoaukanusMu B VHTEpHET-UCTOYHMKAX, NEPUOIUYECKUX
m3nanusax. [lpm 5TOM y4yecTb pEKOMEHIAIMHM MperojaBaTeNiss W TpeOOBaHUS y4eOHOMH
nporpaMmel. JlopabaTeiBaTh CBOM KOHCHEKT JIEKIMH, Jiefasi B HEM COOTBETCTBYIOIIUE 3alIUCH U3
JUTEPaTyphl, PEKOMEHIOBAHHOM MPEToiaBaTeNIeM U MPEyCMOTPEHHOW yueOHOM pOrpaMMon.

CTyneHT MOKET [ONOJHUTh CIHMCOK HCIOJIb30BAaHHOW JIMTEpaTypbl COBPEMEHHBIMH
UCTOYHMKAMH, HE IIPEACTABICHHBIMH B CIMCKE pPEKOMEHJOBAHHOW JIMTEPAaTypbl, U B
JabHEHMIIEM HCIOJIb30BaTh COOCTBEHHBIE IOATOTOBJICHHbIE YyueOHble MaTepuaibl Ipu
HAIMCaHUM KYPCOBBIX U BBIMMYCKHBIX KBATH(PUKAIIMOHHBIX PaloT.

PexoMeHaannu o NOArOTOBKE K MPAKTHYECKUM 3aHATHAM

CryneHram cienyer:

® 10 OYEPEIHOr0 NPAKTUYECKOIO 3aHATHUS MO PEKOMEHIOBAHHBIM JHUTEPATYPHBIM
UCTOYHUKAaM MpopadoTaTh TEOPETHYECKHM MaTepual, COOTBETCTBYIOLIEH TeMbI
3aHATHUSA;

® [IpU MOATOTOBKE K MPAKTHUECKUM 3aHATHUSM CIIeIyeT 00s3aTebHO UCTIOIb30BaTh HE
TOJIBKO JIEKIUH, YIeOHYIO TUTEPATYPy, HO U JPYTHe UCTOUYHUKY;

e B Hauaje 3aHATUN 3a7aTh MPENOAABATENIO BOIPOCHI IO MaTepuainy, BbI3BaBLIEMY
3aTPyYAHCHUA B €r0 IMOHMMAaHHWM W OCBOCHHHU IIpHW PCIICHUU 3adad, 3aJaHHBIX JIA
CaMOCTOSITEJIBHOTO PELICHMS;

® Ha 3aHATUU JOBOJUTHh KAXAYH0 3aJadyy JO OKOHYATEJbHOTO  pEIICHUs,
JEMOHCTPUPOBATh MOHMMAHHUE IPOBEJCHHBIX pAcyeToB (aHAJINW30B, CHUTYyallHii), B
cilyyae 3aTpyJHeHUH 00paIiaThCs K MPenoaaBaTeio.

21.]'[5[ TOTO YTOOBI MMPAKTUYCCKUE 3aHATHUA IPUHOCHUIIN MAKCHUMAJIBHYTIO ITOJIB3Y, HGO6XOJII/IMO
MOMHUTB, YTO YNPAXXHEHUWE M PEIICHHUE 3aJady MPOBOJATCA MO PACCMOTPEHHOMY Ha JIEKLHUSIX
MaTtc€pually MW CBA3aHbI, KaK IIpaBHJIO, C OCTAJIbHBIM p3360p0M OTACJIBHBIX BOIIPOCOB
JEKIMOHHOrO Kypca. Crenyer NOAYEPKHYTh, 4YTO TOJBKO IIOCJIE€ YCBOEHMS JIEKLIHOHHOIO
MaTepuaia ¢ OMNpPEACIICHHOW TOYKH 3peHHUs (2 MMEHHO C TOW, C KOTOPOW OH M3jiaraercs Ha
JIEKIUSAX) OH OyJdeT 3aKPEerIsThCS CTYIEHTOM Ha MPAKTHUUECKUX 3aHATUSAX KaK B pE3ylbTaTe
o0Cy)XJIeHUSI M aHalu3a JEKIUOHHOIO MaTepuaia, Tak U C MOMOIIbIO PEUIeHHs] MPOOIEMHBIX
cutTyanui, 3anay. [Ipu 3TUX ycloBUSAX CTYAEHT HE TOJIBKO XOpPOIIO YCBOUT Marepuai, HO U
HAYYUTCAd NPUMCHATH €r0 Ha IMPAKTHUKE, a TAKXKC IMOJIYUUT HOHOHHI/ITGJ’IBHBIﬁ CTUMYJI (I/I 9TO
OYCHb BAXKHO) JUISI aKTUBHOW MPOPAOOTKH JICKIIUH.



[Tpr camMOCTOATENBHOM pEIIEHUH 3a]lad HY>KHO OOOCHOBBIBATh KaXK/bIl dTal pelieHus,
UCXO0Js U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. Eciu CTyIeHT BUAUT HECKOJIBKO IIyTEH PEIICHUs
npoOeMsl (3a7jau), TO HY)KHO CPaBHUTh MX U BbIOpaTh camblii panuoHanbHbIM. [lone3no no
Hayaja BBIYMCICHUI COCTaBUTh KpATKUH IUIaH pemieHus mnpoOieMsl (3amaun). Pemenue
IpoOJEeMHBIX 3334 WIM IPUMEPOB ClEAyeT M3JlaraTh MOAPOOHO, BBIYMCIEHUS pacrosaratbh B
CTPOrOM IIOPSAKE, OTHENAsS BCIIOMOTaTEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY)KHO CONPOBOXKJIaTh KOMMEHTAPUSIMHU, CXEMaMH, YePTEXKaMU U PUCYHKAMHU.

Crenyer NOMHUTB, YTO pPEUICHHE KaXI0M y4eOHOW 3afaud JOJDKHO JOBOJUTHCS JI0
OKOHYATEeJIbHOIO JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT YCIOBHE, U 10 BO3MOXHOCTHU C
BBIBOZIOM. [lodydyeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAaMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
naHHoi 3ajmaun. [losme3Ho Takxke (€caM BO3MOYKHO) pelllaTh HECKOJbKMMHU CIIOCOOaMU U
CPaBHUTH IIOJYYEHHBIE pe3yJbTaThl. PemieHue 3agad JaHHOIO THUIIA HYXKHO IPOAOIDKATH /0
IpHUOOPETEHUS TBEP/IbIX HABBIKOB B UX PEIICHUM.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpYeMOi KOMIIETEeH U HaunmeHoBanue
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJCTBA
2 OIIK-1; OIIK-5; I1IK-1; YK-3 [IpakTrueckue 3axaHus, BOIPOCHI K
3adery 1- 69

7.2. TumoBble 3aJaHUsi WJIH WHbIe MaTepHaJibl, HEOOXOJAMMBbIE /I TEeKYIIero
KOHTPOJIA

7.2.1 llpakTHyeckue 3aaHus

IpakTuyeckoe 3ansaTue Nel. IlocTpoeHue 3JeKTPOHHBIX TAOJMI JA HCXOIHBIX
JAHHBIX JKCIIEPUMEHTA

3anaHue: TOCTPOUTH IEKTPOHHBIE TAOIUIIBI I UCXOIHBIX JIAHHBIX SKCIIEPUMEHTA.

OnucaresbHas mHopMaIMOHHAsT Mojeab. Ha mepBoM sTame uccienoBaHus O0ObEKTa
WIH TIpoliecca OOBIYHO CTPOWTCS OmMcareiabHas HWH(popMammoHHAs MoOelb. Takas MOJeThb
BBIJICJISIET CYUIECTBEHHBIE, C TOYKHU 3PEHHS 1€l MPOBOJAMMOIO MCCIIEIOBAaHUsA, MapaMeTpbl
00BEeKTa, a HeCYIIECTBEHHBIMH ITapaMeTpaMH IMpeHeOperaer.

dopmaan3zoBaHHass Moaedb. Ha BTopoM sTane co3maercs ¢popMann3oBaHHAs MOJEIb, T.
€. omnucareinbHas WHPOPMALMOHHAS MOJECNb 3alUChIBACTCS C IOMOIIBI0  KaKOTro-Iu0o
dbopMmanbHOro si3pika. B Takoit Mozmenu ¢ MOMOIIbIO (HOpPMYIN, YpaBHEHHH HIIM HEPABEHCTB
bukcupyrotcs (GopMaIbHBIE COOTHOIICHHS MEXKIYy HAYaIBHBIMH W KOHCYHBIMH 3HAYCHHSIMH
CBOICTB OOBEKTOB, a TAaK)K€ HAKIAJBbIBAIOTCS OTPAHUYECHUS HA JOMYCTUMBIC 3HAUYEHUS HTHX
CBOMCTB.

Opnako faneko He BCerjga yaaeTcs HalTh (OpPMyIbI, SBHO BBIpa)XarollHe HCKOMBIE
BEITMYMHBI Ye€pe3 HCXOJHBbIE JaHHble. B Takux ciydasx HCMIOIB3YIOTCS MPUOIMKEHHBIC
MaTeMaTUYeCKUEe METO/IbI, ITO3BOJIAIOLIME IT0Jy4aTh PE3YJIbTAThI C 3JAHHON TOYHOCTBIO.

Komnblorepuass Mopgeanb. Ha Tpethem dTanme HeoOxoaumo  (GopManin3oBaHHYIO
WH(OPMALIMOHHYIO MOJENb MpeoOpa3oBaTh B KOMIIBIOTEPHYIO MOJIENb, T. €. BBIPa3uUTh €€ Ha
MOHSITHOM JUTsI KOMITbIOTepa si3bike. CyIIEeCTBYIOT pa3IMuHbIE TYTH TTOCTPOSHUSI KOMITBIOTEPHBIX
MOJEJIEH, B TOM YHUCIE:
- CO3/IaHM€ KOMIIBIOTEPHON MOJIeNId B (JOpMeE MPOEKTa Ha OJHOM M3 S3BIKOB IPOTPAMMHUPOBAHMS;
- MOCTPOCHHE KOMITBIOTEPHOM MOJAENU C HCIOJb30BAHHEM DSJIEKTPOHHBIX TAOJIHI[ MU APYTUX
MPUWIOKEHUN: CHUCTEM KOMIIBIOTEPHOTO YepUeHHUs, CHUCTEM YIpaBieHUs Oa3aMu JaHHBIX,
reonH()OPMAIIMOHHBIX CHCTEM U T. 1.

B nmpomecce co3maHus KOMIBIOTEPHOW MOJENTH TIOJIE3HO pa3paboTaTh  yIOOHBIM
rpaduueckuii uHTEpdEiic, KOTOPBINA MO3BOIUT BU3YAIU3UPOBATH (POPMATEHYIO MOJIETh, & TAaKKe
peanu30BaTh WHTEPAKTUBHBIM JHAOr 4YEJIOBEKa C KOMIIBIOTEPOM Ha 3Tane HCCIETOBAHUS
MOJEIH.

Komnblorepublii 3xcnepuMenT. YeTBepThlii 3Tanm uccienoBaHUs WHPOPMAIMOHHON
MOJIENN COCTOUT B IPOBEACHUU KOMIIBIOTEPHOI'O 3KCIIEPUMEHTA. ECIIM KOMIBIOTEPHAS MOJEIb
CYIIECTBYET B BU/IE IPOCKTA HA OJTHOM M3 SI3BIKOB MPOTrPaMMHPOBAHUS, €€ HYXKHO 3aIyCTUTh Ha
BBITIOJIHEHHUE, BBECTH UCXOJIHBIEC TAHHBIE U MOJYYUTh PE3YJIbTATHI.

Ecnu xoMmbroTepHass MOJENb UCCIEAYETCS B MPUIIOKEHUH, HAIPUMEP, B SIECKTPOHHBIX
Tab/IMIaX, TO MOXXHO TOCTPOUTH AWArpaMMmy WIH TpaduK, MPOBECTH COPTHUPOBKY U TMOHCK
JTAHHBIX WU UCIIOJIb30BaTh APYTHE CICIIUATH3NPOBAHHBIE METOBI 00Pa0OTKH TAHHBIX.

IIpr uCnoOnp30BaHWM TOTOBOM KOMIIBIOTEPHOM BHU3YaJbHOW WHTEPAKTUBHOM MOJEIU
HEOOXOAMMO BBECTH HMCXOJHBIC JaHHBIC, 3alyCTUTh MOJENh Ha BBITOJHCHHE W HAOIIOIATh
N3MEHEHNE 00BEKTa M XapaKTEPU3YIOIIUX €r0 BeTUIYHH.



B BupTyanbHBIX KOMIBIOTEPHBIX J1a00OpaTOPUAX MOMKHO MPOBOIUTH SKCIEPUMEHTHI C
peanbHBIMH OOBEKTaMH. JlIs1 3TOr0 K KOMITBIOTEPY MPHCOCIUHSIOTCS IaTYUKH H3MEPEHHUS
busznyeckux mapaMeTpoB (TemmepaTyphl, NOaBICHHs, CHIbI W JIp.), JaHHbIE H3MEPEHUI
nepeaaTcss B KOMIBIOTEp M 00palaThIBAIOTCS CHEIHMANbHOW mporpamMMmoin. PesymbraThi
SKCIIEPUMEHTa B BHJIe Ta0Jull, rpa@HUKOB U JuUarpaMm OTOOpPa)karOTCS HAa SKpaHe MOHUTOpa U
MOTYT OBITH pacredaTaHsbl.

AHaJM3 MOJyYeHHBIX Pe3yJibTAaTOB U KOPPEKTHPOBKA MccjaenyeMol Moaeau. [IsaTeiit
3Tall COCTOUT B aHAJIM3€ IOJIyYEHHBIX PE3yJIbTaTOB U KOPPEKTHPOBKE HccileayeMoil moaenu. B
Cllydae HECOOTBETCTBHUSI PE3YJIbTATOB, IOJYYEHHBIX MpPU HUCCIEIOBAaHUU HHGOPMAIMOHHON
MOJIENI, U3MEpPSEMBIM IapaMeTpaM peajbHBIX OOBEKTOB MOXKHO CJefaTh BBIBOJA, YTO Ha
MPEbIAYIINX dTarax MOCTPOSHHS MOENN ObUIH JOMYIIEHBI OUTMOKH WM HETOYHOCTH.

Hampumep, mnpu TOCTPOCHHWM OMHCATEIHHOW KAYECTBEHHOW MOJIEIM MOTYT OBITh
HENPaBWJILHO OTOOPAHbI CYIIECTBEHHBIE CBOMCTBA OOBEKTOB B Ipolecce GpopManu3aiiil MOTYT
ObITh JomymieHsl omuOKH B ¢GopMynax u T. A. B 3Tux ciaydasx HEOOXOJUMO MPOBECTH
KOPPEKTUPOBKY MOJIETH, IPUUYEM YTOUHEHHE MOJEIU MOXKET MPOBOAUTHCS MHOTOKPATHO, MOKA
aQHAJIN3 Pe3yJIbTaTOB HE MMOKAXKET UX COOTBETCTBUE N3Yy4aEMOMY OOBEKTY.

IHocTpoeHnne 3JIeKTPOHHOM TA0JAUIBI I CTATHCTHYE6CKOI 00padOoTKHM pe3yJIbTATOB
JKCIepuMeHTa (NPpOBepKa CTATHCTHYECKOH OJHOPOAHOCTH JKCIEPUMEHTAJIbHONH U
KonTpoJbHoii rpynn Ha0I01eHni)

A B C D E

Konnue Komnue

Komnuue Konnye | ctBO 0GamioB | cTBO  6ayuioB

CTBO 0a/uloB | CTBO  OaIOB | I-r0 CTyJeHTA | I-T0 CTyAEHTa

I-ro cTyneHTa | I-ro CTyJIeHTa | KOHTP. rp. | 3Kcmep.  Ip.

KOHTp. Tp. O | DKCHep. Tp. A0 | TOocie nocie

Howmep HKCHEPUMEHTA | HKCIIEPUMEHTA | SKCIIEPUMEHTA | SKCIIepUMEHTa
1 12 9 13 15
2 19 19 21 31
3 23 8 24 17
4 17 22 19 34
5 38 25 40 35
6 25 12 25 23
7 39 20 42 34
8 9 10 10 23
9 27 37 29 50
10 42 39 45 51
11 44 13 44 21
12 31 37 32 51
13 47 26 46 49
14 11 12 10 22
15 43 39 44 50
16 34 27 35 49
17 40 14 41 22
18 13 39 17 52
19 22 9 20 16
20 37 19 41 29
21 29 43 30 52




22 41 30 45 50
23 14 16 15 23
24 31 41 32 51
25 42 27 42 49
26 10 44 12 52
27 36 31 38 50
28 40 15 43 26
29 29 45 33 52
30 8 42 11 52
31 33 9 34 17
32 16 33 19 51
33 50 46 52 52
34 35 10 35 15
35 49 49 50 52
36 37 28 39 51
37 18 47 18 52
38 38 20 38 31
39 11 17 13 31
40 39 44 41 50
41 49 52
42 37 47
43 11 20
44 29 42
45 41 51
46 32 52
47 47 52
48 13 26
49 50 52
50 35 50
51 43 52
52 15 22
53 39 51
54 36 51
55 48 52
56 13 25
57 46 52
58 24 32
59 10 16
60 14 23
Cpeonee 29,5 28,4 31,0 39,2
Jlucnepcus 158,56 184,81 160,10 191,30

Cpeonee Bwumcnsgercs 1o ¢opmyne =CP3HAY (B2:B61) c¢ mnocrenyromum
TUpaxupoBaHueM 1o crondmam C,D,E

Hucnepcusa Beruucnsercs mno  Qopmyne =/WUCIT (B2:B61) c¢ mnocinexyrommm
TUpaxupoBanueM 1o crondmam C,D,E




Te ke maHHBIC ¢ TPe0oOpPa30BaTh B TAOIHIlY TOPSAKOBBIX JAHHBIX C MOPSIKOBOW IIKAIOMH,
UMEIOIIeH 3aaHHoe Yrcio rpananui (3, 5, 7). K nmomyueHHo# Tabiuile Ha CIeIYIONIeM 3aHITHI
OyzeT MPUMEHEH KPUTEPHI XHU-KBaJIpaT.

IIpakTnyeckoe 3ansitue Ne2. KomnborepHasi Mojesib 1Js1 KpuTepusi Xu-KBajapart

Llenb paboThI: nocmpoums NEKMPOHHYIO maobauyy, onpeoensiouyIo
00OHOPOOHOCMb/HEOOHOPOOHOCb  08YX CMAMUCIUYECKUX BblOOPOK HA 3A0AHHOM YPOBHE
BHAYUMOCTU D.
3ajanue Ha pelieHue 3a1a4u
B kauyectBe mpuMepa paccMaTpUBArOTCS JBE BBIOOPKM IO pe3ysbTaTaMm OOCIEIOBaHUS TPYIII
YUaIIUXCS.

Cpencrsamu MS EXcel BBIYHCIIAIOTCS 3HAYCHUE KPUTEPHsI XU-KBAPAT M OMPEICIIACTCS CTEICHb
YBEPEHHOCTH B OIHOPOJHOCTH/HEOJHOPOTHOCTH BBIOOPOK HA 33JIaHHOM YpPOBHE 3HAYUMOCTH
p=0,05 (p=0,01).

[Inan BhINOJIHEHUS PadOTHI

1. Bri6epute ucxoaHble BBIOOPKH.
2. [Moctpoiite BerurcuTenbHyto Tabauiy B MSEXxcel.
3. 3anaiite ypoBeHb 3Haunmoctu P=0,05.

4. CdopmynupyiTe BBIBOJ O CTAaTHUCTUYECKOU OOHOPOOHOCU/HEOOHOPOOHOCIU BblOOPOK.
OObsicHUTE UX pa3Ivyue.

Conep:xxaHue oT4yeTa
|. TUTynbHBII TUCT.

Il.Ha3Banwue u enb paboThI.
[11.Pe3ynbTaThl BEINOIHEHHUS paOOThI
IV .3akmouenue
V IlpunoxxeHus

IIpakTuyeckoe 3ansaTue Ne3.

Komnbrorepnasi mogesns s kpurepusi Kpamepa-Yanua

3aganue: HeoOGxogumo mnpumeHuTs Kputepudl Kpamepa-Yamua, OCHOBaHHBIM Ha
CTaTUCTUKE, JUUIsl IPOBEPKU TMITOTE3bl PABEHCTBA MATEMAaTUYECKUX 0KUAAHUHN UCIIOIb30BaTh.

Kputepuii Kpamepa-Yanua umeer npo3payHblii CMBICT — Pa3HOCTh BHIOOPOUYHBIX CPEIHUX
apu(MeTHUeCKuX I JIByX BBIOOPOK JIETUTCSI HA €CTECTBEHHYIO OLIEHKY CpEIHEro
KBaJPaTHUYECKOr0 OTKJIOHEHMS 3TOM pa3HOCTHU. ECTECTBEHHOCTh yKa3aHHOM OLIEHKH COCTOWUT B
TOM, YTO HEWU3BECTHBIE CTATUCTUKY IUCIIEPCHM 3aMEHEHbl UX BBIOOPOYHBIMH oOlleHKaMu. U3
MHOTOMEpPHOM LEHTPAIbHOW MPEIEIbHON TEOPEMBI U U3 TEOPEM O HACIEAOBAHUHU CXOIUMOCTH
BBITEKAET, YTO MpPH pocTe 00BEMOB BBIOOpPOK pacmpezaeneHue cratuctuku T Kpamepa-VYoamua
CXOJIUTCA K CTaHJAAPTHOMY HOPMAJIBHOMY PAaCIpPENENICHUI0 C MaTeMaTH4eCKuM oxxkuianuem 0 u
nucrepeneii 1. Urtak, npu cipaseqauBoct H u Gombiunx o0beMax BEIGOPOK pacmpeie/ieHue

cratucTuku T mpuOIMkKaeTCs ¢ MTOMOIIBIO CTAaHIAPTHOT'O HOpMaJIbHOTO pactupeaeneHus D (x), u3
Ta0IHI] KOTOPOTO CIIEYET OpaTh KPUTUUECKHUE 3HAUCHHUS.

W3 cka3zaHHOrO BBINIE CIEAYET, UTO NMpUMEHEeHHe Kputepus Kpamepa-Ysnua He MeHee
00ocHOBaHO, yeM mpuMeHeHue kputepus CThrofieHTa. [[omoJHUTETPHOE MPEUMYIIECTBO - HE
TpeOyercs paBeHcTBa auctepcuii D(X)=D(Y).

Pacnpenenenune craructuku T He sBisgercss pacnpeneneHueM CTblOIEHTa, OJHAKO U
pacnpeseneHue CTaTUCTUKM t, KaK IOKa3aHO BBIIE, HE SBISIETCS TAKOBBIM B pealbHBIX
CUTYaITUsX.



[ToxazaHo, YTO MPENNOCHUIKH JABYXBBIOOpOUHOTO Kputepusi CThIOJEHTA, KaK MpPaBUio, HE
BBITIOJIHSIFOTCA. {711 MPOBEpPKU OJHOPOJHOCTH MAaTEMAaTUYECKHX OKUJAHUKW BMECTO KpUTEPUS
CrprofieHTa TpejiaraeTcs  HMCIoJib30oBaTh  kputepuid  Kpamepa-Yamua.  OOcyxmaroTcs
HEMapaMeTPUUECKUe KPUTEPHUH JUIsl TPOBEPKH  TUIIOTE3bI  OAHOPOAHOCTH  (DYHKIUI
pacripeeieHus1.)

IIpakTnueckoe 3ansitue Ne4.

KomnbrorepHasi Moge/ib VI KpUTEPUS «yIJI0BOe npeodpazoBanue @uinepay

3ananue: [locTpouTh KOMIBIOTEPHYIO MOJEINb ISl KpUTEpUs «YTIIOBOE MpeoOpazoBaHUe
Duniepar.

JUis OUEHKM CTaTUCTUYECKOH OJHOPOJHOCTH XapaKTePUCTUK 3KCIEPUMEHTAILHOW U
KOHTPOJILHOM TPYHN HCIONB30BaTh Kputepuii dumnepa. Buibop kputepus npousBeneH Ha
OCHOBaHMHU peKoOMeHJanui, npeanoxeHHbx J.A. HoBukoBbiM B «CTaTUCTHUECKUE METOJIbI B
NEAArorn4ecKuxX UCCIEI0BAHUAX», U CBSA3AaH C TE€M, YTO JAHHBIN KPUTEPUH MO3BOJIAET CAEIATh
3aKJIIOYEHHE O CTAaTUCTMYECKOW OJHOPOJHOCTU/HEOAHOPOAHOCTU OXKUIAEMBIX CPEIHHUX
3HaueHUMN (MaTEeMAaTUYECKOTO OKHUJAHUS) UCCIEAYEeMOro MoKa3areisi IpU TOM, YTO JUCIEPCUU
BBIOOpPOK pasznuyarorcs. Pasnuume nucnepcuii ObLIO BBISBICHO Ha MEPBOM 3Tane 00pabOTKU
JAHHBIBIX, ¥ CTAJIO MPEMSTCTBUEM I IPUMEHEHUS TpaluluoHHOro t-kputepust CTbIo/IEHTA.

B knure J[.A.HoBukoBa MCII0OIb30BaHbl KPUTUYECKHE 3HAYEHUS Kak pa3 Juid t-kputepus,
YTO KOHEYHO HE BIIOJIHE OOOCHOBAHHO U JA€T MPUOTU3UTENbHBIE pe3yibTaThl. Mcmonb30Banue
3HaueHuss Txp=1,96 ypoBHs yBepeHHocTH 95% TOBOPUT O TOM, UYTO 0O0BEM BBIOOPKHU
IpeJoiaraeTcsa O4eHb 00JabpIIMM (0003HaYaeTCs MPOCTO KaK OECKOHEUHBIH, TO €CTh PeUb UIET O
IpeebHOM 3HAaYE€HUH NIPU BO3pacTaHUK 00beMa).

AJITOPUTM OIpENEICHHUs] JIOCTOBEPHOCTU COBMAJEHUN M pa3IUuUid XapaKTEpUCTHK
CPaBHUBAEMbIX BBIOOPOK JJISl SKCIIEPUMEHTAIbHBIX JIaHHBIX, U3MEPEHHBIX B IIIKaJ€ OTHOILEHHH,
¢ oMo1bto kpurepus duinepa BKIIOYAET CAEAYIONINE II1aru:

1. BeruuciuTsb 171 CpaBHUBAEMBIX BBIOOPOK Toyn— IMIIMPUUYECKOE 3HAUEHHE KPUTEPUSL.

2. CpaBHUTH ATO 3HAYEHHUE C KPUTHUECKUM 3HAUYECHUEM.

IIpakTyeckoe 3ansaTue NeS.

I[InanupoBaHue 3KcnepuMeHTa M 00padOTKAa JAHHBIX C NMOMOIILI0 JIATHHCKUX H
IrPEeKO-TATHHCKHX KBA/IpaTOB

3aganue: CulaHMpoBaTh JKCIEPMMEHT M 00padoTaTh JaHHbIE € IOMOIIBIO
JIATHHCKMX M TPEKO-JIATUHCKUX KBA/PaToOB

[Ipeanonoxxum, HarpuMep, YTO SFKCIEPUMEHTATOP HMCCIEAYET BIUSHHUE ISTH Pa3IMYHBIX
(dbopMyIn B3pBIBUATOM CMECH, HCIOJIb3YEMBIX MPU MPOM3BOACTBE JUHAMMTA, HA HAOII0JAEMYIO
cuiny B3pbeiBa. CMech MO KaXAOW W3 (QOpMyd MPUTOTABIUBAETCS M3 MApTUU CHIPhs, 00beM
KOTOpPOM MO3BOJIIET IMPOBEpUTH He Oosiee maATu ¢opmyn. Jlamee cMecH NPUTOTaBIMBAIOTCS
HECKOJIbKUMH OMEepaTopaMH, KOTOPhIE MOTYT CYIIECTBEHHO pazlU4aThcsa MO KBaTU(UKALUUA U
onbiTy. Takum 00pa3oMm, OKa3bIBaeTCs, 4YTO IIJIaH HKCIEPUMEHTa JOJDKEH IPEeayCMOTPETh
«yCpeIHEHUe» BIUSHUS JBYX BHEIIHUX (PAaKTOPOB — MApPTUH CBIphS M omeparopoB. [lmaH,
MO3BOJIAIOIINN PEIIUTD 3Ty 3a7jaqy, COCTOUT B TOM, UTOOBI IPOBEPUTH KaXAYI0 POPMYITy CMECH
B TOYHOCTU OJUH Pa3 B KaXKJOW MapPTUU ChIPbSI B TOUHOCTHU IO OJHOMY pa3y KaXIbIM U3 MSATH
omneparopoB (tabn. 1). Takoil TuTaH Ha3bpIBaeTCA JIATUHCKUM KBagpatoM. OTMETHM, YTO
HAOIIO/IEHUST PACIONIOKEHBI KBaIpaToM, a IsTh Gopmyn (00paboTok) 0003HAUECHBI TATHHCKUMU
oykBamu A, B, C, D u E — 3TuM u 00BsCHsETCS Ha3BaHUE «JIATUHCKHUM KBaapat». BumgHo, 4TO
KaK MapTHH CHIPbsI (CTPOKH), TAK M OMEPATOPHI (CTOIOIBI) OPTOTOHATIBHBI 00PabOTKaM.

Tabnuna 1 - JlatuHckuit kBagpart A 3aga4u 0 popMysiax B3pbIBYaTON cMecH



Oneparopst
I[Tapruu
CHIPbA
1 2 3 4 5

I A=24 B =20 C == 19 D =24 E=24
2 B =17 C =24 D =30 E =27 A =36
3 cC=18 D =38 E=26 A =27 B =21
4 D =26 E =31 A =26 B =23 C =22
5 E =22 A=30 B =20 C=29 D =31

JlaTuHCKME KBaapaThl MPHUMEHSIOTCS JUIA TOTO, YTOOBI MCKIIOYHTH JIBa BHEIIHUX
HUCTOYHUKA HEOJHOPOAHOCTH, T. €. YTOOBI OOECHEeUUTh CHUCTEMATHUECKOE TPYNIHUpPOBAaHUE B
OIOKM TO JBYM HampaBieHUsM. Takum o0pa3oM, CTPOKM M CTONOLBI, B CYIIHOCTH,
MPEJICTABIISIIOT COOOM /1B OTpaHUYCHHS Ha PaHI0MHU3AIHIO.

B obmem cnyuyae gaTMHCKUI KBajapar ais p (akTOpOB WM JATHHCKUM KBagpaT pxXp —
5TO KBAJpaT, COCTOSNIMI W3 P CTPOK W P cronbumoB. Kakaas m3 p? IOJIyHarOIMXCs sSUEEK
COJICPKUT OJIHY U3 P OyKB, COOTBETCTBYIOIIUX 00pabOTKaM, MpuyeM Kaxaas OykBa BCTpeUaeTCs
B KaXJOHW CTpOKE M KaXIOM CTOJIOLlE OJAMH U TOJbKO OAMH pa3. Huke naHbl npumepsl
JATUHCKUX KBaJPATOB:



MapTum ChipbA

B D E F H 1 J K L M N P
Onepatopsl p= 5 Onepatopsl ¥ (].)
DopMyNbl 1] 2 3 4 5 DopMybl 1 2 3 4 5[Cymma
1] 24 20 19 24 24| 111 1 24 20 19 24 24 111
2 17 28 27 27 29| 128 2 17 28 A7) A7) 29 128
3 18| 38 26| 27| 21| 130 NapTHK cbip| 3 18| 38| 26| 27 21| 130
4 26 31 21 27 22| 127 4 26 31 21 27 22 127
5 22 26 29 22 30| 129 5 22 26 29 22 30 129
107 143 122 127 126 y{ k) Cymma 107 143 122 127 126 0625 |
1A B C D E y(...)
2(B A E C D yi.1.) A 135
3lc D A E B yi.2.) B 101
4|p E B A C y(.3.) [« 112
HE C D B A yi.4.) D 146
y(.5.) E 131
Cogumr 0
15625
A B C D E S5 0By 526|M(Y~2)-[M(Y)]~2 00wan aucnepcna * ph2
B A E C D SS colpbe 50] LMCEDPCHA MO ChiPbHO
C D A [ B SS onepatop 132,4 [wncnepcua No onepatopam
D E B A C 55 popmyn 264,4] Oucnepcua no fopmynam
E C D B A SS owMBKRK 79,2 Oucnepcua owuGKM
24 20 19 24 24
17 33 27 26 31
13 38 26 27 21
26| 31 21 27| 22|
22 26 31 22 32
WICTOYHKK BAMAHKA Cymm KB |CTen ceof{Cp KBiF
Topmyna 2644 4| 66,1| 10,0151515
MapT. Cbipba 50 4( 12,5] 1,89393939
Onepatop 1324 4( 33,1] 5,01515152
Ownbra 79,2 12| 6,6
Cymma 526 24

526

50
132,4
264,4

DOpMy bl 1] 2] 3 4 5
1] 24 0| 0 0 0
2 0| 28 0 0 0
3 0| 0| 26 0 0
4 0| 0| 0 27 0
5 0| 0| 0 0 30
DopMyb]| 1] 2] 3 4 5
1] 0| 20 0 0 0
2 17 0| ) ) 0
3 0| 0| ] ] 21
4 0| 0| 21 0 0
5 0| 0| ) 22 0
Gopmy bl 1] 2 3 4 5
1 0| 0| 19 0 0
Z 0| 0| 0 27 0
3 13 0| 0 0 0
4 0| 0| 0 0 22
5 0| 26| 0 0 0
Qopmy bl 1] 2 3 4 &
1 0| 0| ) 24 0
A 0| 0| ] ] 29
2 0| 38 0 0 0
4 26 0| ) ) 1)
5 0| 0| 29 0 0
Topmy bl 1 2 3 4 3
1 0| 0| 0 0 24
2 0| 0| 27 0 0
3 0| 0| 0 27 0
4 0| 31 0 0 0
El 22| 0| 0 0 0




IIpakTuyeckoe 3ansitue Ne6.

CpaBHuTEILHBINA aHAJIU3 KpUTepust Xu-KBaaApaT u kpurepusi Kpamepa-Yanma

CpaBHUTH pPE3yNbTATHl MPOBEPKH CTATUCTHYECKONH OJHOPOIHOCTH 3aJlaHHBIX BBIOOPOK C
MOMOIIBIO MOJIENIEH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yamnua u xu-kBajapar.

(ITpakTrueckue 3anstus 1 —4).

IIpakrnyeckoe 3anaTue Ne7. IlocTpoeHMe MMHUTALUMOHHOW MOJEJH ISl NOJYYEHHS
CTATHCTHYECKHX JAaHHBIX

MaremaTu4deckasi MojeJib Mpolecca

MareMaTuyeckoe MOJCIMPOBAHUE IIPOIlECCa HAYMHACTCS C 3aJaHHUs  TCPEMCHHBIX.
[lepemenHbIMU 3aJIal0TC KOJIMYCCTBCHHBIC (hakTopsl, OIIHCHIBAOIINC COCTOSIHHE
MIPOM3BOJCTBEHHON CHUCTeMbl. (OO000IMM TMPEACTaBICHUE CHCTEMbI, YTOOBI OXBaTUTh KJIacc
MPOU3BOJBHBIX TIOCIIEIOBATEIIHBIX MPOU3BOJICTBEHHBIX CHUCTEMBl. JTambl MPOU3BOJICTBA OyIeM
MPENICTaBIsATh, Kak cTaHIMU. COCTOSHUE CHUCTEMBbl MACHTU(DUIUPYEM MapamMeTpoM t (IUCKPETHOE
BpeMsi). B mporiecce mpou3BOACTBA UTEpalusi MOTJia Obl OBITH SKBUBAJCHTHA MHTEPBAIY B OJUH
JeHb (WM O/IHA MPOU3BOJICTBEHHAS! CMEHA), U TOoT[a t OyJaeT moKa3bIBaTh KOJIUYECTBO JHEH (CMEH).
Bynem onepupoBaTh ¢ eIMHHUIIAME MPOAYKIIMU U 3allaCaMU ChIPbs, «HE3aBEPIICHHOW MPOIYKIIHI
¥ TOTOBOW MPOIYKIUM, H3MEPIEMbIMU B THX eIMHMIAx'. BeeneM crienyromue 0003HaueHus s
00IIMX TIOKa3aTeNiel CUCTEMBI IIPOU3BOJICTBA:

N — KOJIMYECTBO CTAHIIUK B MPOIIECCE MPOU3BOJICTBA,

I-HOMep cTaHnuy, i=1...N;

t — Bpemennoit mapamerp , t =0,1,2,..;

Ci(t) — mpou3BOAUTENBHOCTD | CTAHIIUK B MOMECHTT;

Pi(t) — mpom3BOACTBO | CTaHIK B MOMEHTT;

Wi(t) —He3aBepiiicHHAs TPOYKIIHS, JOCTYITHAS JJIs | CTAHIIMK B MOMEHT t;

Mogenb MpOU3BOJICTBEHHON CHUCTEMBI 3aJaeTCsl CUCTEMOW peKyppeHTHbIX (opmyn (7.1 —

7.5):
Crannus 1
P.(t)=C,(t) (7.1)
W (1) =W, (t-D) +P(t-1)-P,(t-1) (7.2)

Crauuuu | = 2, 3,..,n-1
R (t) =Min [C; (1), B_y(t) +W,_; (1)] (7.3)
WO =W({-D+PE-)-P,(-1) (4

Cranimu n

P, =Min[C, (1), B, (t) +W,_, (V)] (7.5)

U3 ypaBHuBanus (7.1) BUAHO, YTO BBIOIYCK NPOAYKIMM CTaHUMUM | paBeH ee
MPOU3BOAUTENBHOCTU. YpaBHuUBaHue (7.2) ompegenser WIP, nocTynmHyto B MOMEHT t, Kak
(GYHKIHUIO TTIEPEMEHHBIX, TTOJIYYCHHBIX B MPEABIAYITNNA MOMEHT BpeMEHU. A MMEHHO, KOJIWYECTBO
JIOCTYITHOW HE3aBEPIICHHOW MpPOAYKIMH cTaHmud 1 B MoMmeHT t, To ectb Wi(t), paBHO 3TOMY
KOJIMYEeCTBY B mpeabiayimii MomMeHT Wi(t) umroc KOJHYeCTBO HOBOW MPOAYKIIMU CTaHIUU | B
npeapaymuid MoMeHT P1(t-1) MEUHYC KOJTMYECTBO IPOAYKIIMH B3STOM JJIsl IEPEPaAOOTKU CTAHITUCH 2
B mpenbiayiuii MomeHT Po(t-1).

B ypaBuenuu (7.3), 3amaercs o0beM MPOU3BOJCTBA ISl CTaHIMK co 2-i Mo n-to. O0beM
MPOU3BOACTBA OTPAHUYMUBAETCA MPOU3BOAUTEIBHOCTHIO CTAHIUN WM KOJUYECTBOM JOCTYITHOMH

lOTMeTI/IM, 4TO €AWHUIA NPOAYKIIUN U3MEHACTCS, ITIOCKOJIBKY OHa MMPOXOAUT YE€PE3 CUCTEMY, ABJISAACH
BHavaJI€ CbIPbEM, a B KOHIIC - 3aBCPIUICHHBIM U3JCIIUCM.



HeszaBepmieHHor mnpoxaykiuu (WIP). Ormerum, uro 3madenme WIP Bcerma HeoTpHUIaTEIbHO.
VYpaBuenue (7.4) ananoruyto ypaBHeHuto (7.2), Ho Beruucisier WIP st Bcex cranuuii kpome N-if.

VYpauenue (7.5) BeIUHCIIET 00BEM MPOU3BOACTBA HA IMOCJICIHEH CTAaHIIMM. Y PAaBHEHHS IS
WIP nocnenHeil cTaHUuMM HE COCTaBIIAECTCsS, IOTOMY 4YTO IIOCH€ HEE II0JydaeTrcs TIOTOBas
MPOIYKLIHSL.

B pexyppeHTHBIX ypaBHEHHUSX ISl BHIYMCIICHUS 3HAYEHUM MEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIpE/IeNICHbl 3HAYEHHS BCEX MEPEMEHHBIX st MoMeHTa t = 0. Bepxuuit npenen i t
HE YCTAaHOBJIEH, HO IPHU MOJEIMPOBAHUU 3TOT MpEAes 3aJaeTCsl HCCIEIYyEMbIM HHTEPBAIOM
BpeMeHHU T, Ha3pIBa€MbIM BPEMEHHBIM I'OPU30HTOM.

Eciiv nmpou3BOAWUTENBHOCTH CTAaHIMM HM3BECTHBI B IpElENax BPEMEHHOIO TOPU30HTA, U
3a/laHbl HayaJbHbIE 3HAYEHHs NEPEMEHHBIX B MOMEHT BpemeHHu t=0, TO COCTaBJICHHas cCUCTEMa
YPaBHEHUH MO3BOJISIET BBIYMCIUTD COCTOSIHUSI CUCTEMBI JJIs JII0OOTr0 KOHEUYHOT'O NIEPHOa BPEMEHH.
Kaxxgas nepeMeHHasi B MOMEHT BPEMEHH t 3aBUCUT TOJIBKO OT MEPEMEHHBIX B MOMEHT BpeMeHH t-1
U BBIOPAHHBIX JOMOJHUTEIBHBIX NMEPEMEHHBIX B MOMEHT BPEMEHU t, MbI MOKEM BBIYUCIIUTH BCE
IIepEMEHHBIE JI1 MOMEHTA t =1, 3aTeM BBIYMCIIUTH IEPEMEHHBIE B MOMEHT t = 2, U Tak janee 10 t =
T. Jlns Toro, 4TOOBI MEpEMEHHBIC PEIICHUS JIETKO MOJNyYalIWCh B JIIOOOW 3aqaHHBIA MOMEHT t,
MIEPEMEHHBIE CIEAYeT YMOPSAOYUTh TaK, YTOOBl 3HAUEHUE KaXJOW Cleaylolield MepeMEeHHON
3aBUCENI0 TOJIBKO OT paHee BbIUHUCICHHBIX IepeMeHHbIX. Jljig paccMaTpuBaeMOW CHCTEMBbI
YPaBHEHUM 3TOT MOPSAIOK TAKOB:

RO, W), RO, W, (©), R(),..

Cay4aiinble nepeMeHHbIe

B npousBoacTBEHHOM mpuMmepe, Kak B OOJBIIMHCTBE MMMTALMOHHBIX MOJIENEH, TOYHbIE
3HAYEHUS HEKOTOPBIX IEPEeMEHHBIX HEM3BECTHBhL. Hampumep, NpPOU3BOAUTEIHHOCTH CTaHIUI
HEU3BECTHbI M SBIIAIOTCA CIy4YailHBIMU BEIMYMHAMHU, UMEIOIIMMM 3a/laHHOE pachpenesneHue. B
cinydyae UrpokoB, «mepepadaThIBAOIIMX» CIIMYKU, IPOU3BOIUTEIBHOCTH OIPEIesUIUCh OpOcaHuEM
KyOuka. [loaToMy NMpOM3BOAMTENBHOCTh Kaxaoro Mrpoka Ha KaXKIOH HTEpalul ONpeNeisuiach
CIy4yallHOM BEJIMYMHOM C JAMCKPETHBIM PAaBHOMEPHBIM pacHpe/elieHUEM, B HHTEpBaJE IIEJIbIX
3HaueHuu ot 1 10 6.

B Oonee oOmeM ciydae npearnonaraercsi, 4YTO KaxAas IPOU3BOAUTEIILHOCTE HMEET
HEKOTOpOE 3aJaHHOe pacrpenesieHre. Toraa MpOM3BOAUTENBHOCTh I-if CTAHIIMM B MOMEHT t
ABJISIETCSl  peali3alued CIaydyalHOM BEJIMYMHBI, KOTOpas UMEET JaHHOE pachpeeieHue.
Pacnipenenenue MOXET OBITH CBOUM JUISt KaX 101 CTaHIIUH, TO €CTh

C.t)=D,(t) omi=12,...,n

YHpaB.JIelme MOAC/IMPOBAHUEM

TenepL MOKHO OIIMCAaTh MPECACTABJICHHYIO BBIIIC UT'PDY B TCPMUHAX BBCACHHBIX IICPCMCHHBIX.
MO)IGJ'II/II)OBaHI/IG HAaYMHACTCA C 3aJlaHUs HAYaJIbHOI'O0 COCTOSAHHA CUCTEMBI, KOTOPOC ONPCACTIACTCA
3HAYCHUAMU IICPEMCHHBIX B MOMCHT t=0. B namem IIpuMepe:

R0)=0, W, (0)=0, R,(0)=0, W,(0)=0, F,(0)=0.

[Tpon3BOIUTENFHOCTH TEPBOTO TEepUOJa BBHIOMpAIOTCS KaK 3HA4YeHHS PaBHOMEPHO
pacrpeieIeHHbIX CIy4allHbIX BETUYMH (OpOCOK KyOHKa):

C,()=4, C,(0)=2, C,(1)=5.

ITo ypaBHEHHSIM MOJIETIN PACCUNTHIBAIOTCS 3HAYEHUS IEPEMEHHBIX B 1-i TEpHO:

R®=4 W@=0, PRD=2 W,D=0 PR@D=2.

MopaenupoBanue 2-d UWTEpalMd, C HOBBIMU 3HAYEHUSMH MPOU3BOJUTEIBHOCTEN Kak
CIIy4alHbIX BEJIMYMH Ui t = 2:

Ci(2)=3, C,(29)=4, C,(2) =1,
R(2)=3 W((2)=2 PR(9=4, W,(2)=0, PR(2=1.

AHaJIOTUYHO MOJETUpPYETCs 3-51 UTEepaLus:



C1(3):1’ C2(3):3’ C3(3):1;
RE)=L WER=L RE)=2 W,Q3)=3 PR(O3)=1.

[Ipomecc mpomomKaeTcs: MOCIe0BATENBHO, TTOKa HEe Oy/IeT JOCTUTHYT BPEMEHHOW TOPH30HT
T =10.

MoaejupoBanune THHAMHYECKO# cucTembl B MS EXxcel

Bnauane Mopenupyercsi mepexo]; CUCTEMbl M3 COCTOSIHUSL B MOMEHT t=0 B COCTOsSIHHE B
MomeHT t=1. [IpousBogutenbHOCTH 1-H, 2-i 1 3-i cTaHIMN MOJETHPYIOTCA B siuciikax B4,E4 u H4,
COOTBETCTBEHHO. B Kaxmoil u3 »THX s4eek 3amucaHa ¢GopMmyla, 3agaroniasi pPaBHOMEPHO
pacipeeNeHHYIO 1EeJOUYNCICHHYIO CITy4alHYI0 BEJIMYMHY B HHTEpBase oT 1 110 6:

=IEJIOE (CJIHUC () *6) +1.

B siueiikax 4-i CTpOKHM MOJICTUPYIOTCSI COOTBETCTBYIONIUE YPABHEHUS

Sueiika u popmyna VYpaBHeHu
e

C4 =B4 (7.1)

D4 =D3+C3-F3 (7.2)
F4=MUWH(E4;C4+D4) (7.3)

G4 =G3+F3-13 (7.4)
14=MUNH(H4;F4+G4) (7.5)

J4 =14

BapuanTbl 3a1anuii

Hcrnionp3yst mMaTeMaTH4ecKyl0 MOJeib, 3agaBaeMmyto (opmymnamu (7.1)-(7.5), moctpouth
KOMIIBIOTEPHYIO MOJIETTh, IPOU3BECTH MOJIeIupoBanne paboThl B TeueHue 100 cMeH ams pa3iuyHbIX
MPOU3BOJCTBEHHBIX JUHUN. OIEHUTh CPEIHUN BBIXOJ TOTOBOW MPOAYKIIMH 3a CMEHY, U €ro
CpPEIHEKBaJIpaTUUYECKOe  OTKJIOHeHHe. Omnpeaenutb  CpeJHUE  IOKa3aTeld  KOJMWYECTBa
HE3aBEPILICHHON NPOTYKIINH.
1) MPOU3BOJCTBEHHON JIMHUHU, COCTOSIEW M3 4 CTAHKOB, Cily4ailHash BeJIMYMHA 3aJarouias
MPOU3BOJUTENHHOCTh KaXJOTO CTaHKa HMMEET PABHOMEPHOE paCIpEeICHHEe CO CPEIHUM
3HAYEHUEM PaBHBIM 5 U aucnepcuen 4.
2) MPOU3BOACTBEHHON JIMHWM, COCTOSIIEN M3 5 CTAaHKOB, CiydaiiHas BEJIWYMHA 3aJaromias
MIPOU3BOJUTENBHOCTh KAXKJIOTO CTaHKAa UMEET TPEYTrOJIbHOE CO CPEIHUM 3HAUEHHEM pPaBHBIM 6 U
nucriepcueit 4.
3) MPOU3BOJCTBEHHON JIMHUM, COCTOSIIEW M3 5 CTAaHKOB, Clly4yailHas BeJIMYMHA 3aaroias
MIPOU3BOUTEIHHOCTD KAXOTO CTAHKA UMEET HOPMAJIbHOE PACIIpEICICHHE CO CPEITHUM 3HaUYECHHUEM
paBHBIM 7 U qucnepcuei 4.

IIpakTnyeckoe 3ansaTue Ne8. IlocTpoenme nmarpamMm, 0TOOpPaXKAKIIMX Pe3yJabTaAThI
IKCIePUMeHTAa

VII ®umepa npenHa3HAY€HO JJIs1 COTMIOCTABICHUS ABYX BBIOOPOK IO YaCTOTE BCTPEUYAEMOCTH
MHTEpECYIOIIEro uccienonaress ¢ dekra.

(cpaBHEHHE JIBYX BBIOOPOK, MPEACTABICHHBIX U3MEPEHUEM IO JUXOTOMUYECKON LIKajIe)

Kpurepuii oneHnBaeTr 10CTOBEPHOCTH Pa3Iu4Mii MeX1Y NPOLUEHTHBIMH J0JISIMH ABYX
BbIOOPOK, B KOTOPBIX 3apPeriCTPMPOBAH HHTEPeCYOMi HAac 3P deKT.

Cytp yrnoBoro mnpeoOpasoBanusi Puiiepa COCTOMT B TNEpPEBOJEC MPOLEHTHBIX J0JIeH B
BEJIMUMHBI [IEHTPAJIbHOIO YIja, KOTOPBIA HM3MepseTcs B pajauaHax. bombliei mporeHTHOH noie
OyzaeT COOTBETCTBOBATH OOJNBIIMN YTOJl @, a MEHbIIEH J0Je - MEHBIIUH Yrojl, HO COOTHOIICHUS
3J1eCh HE JTHHENHBIC:

¢ = 2*arcsin(+P),

rae P - nponieHTHas 10715, BhIpaKeHHas B JOJSAX €IUHUIIBL.



[Ipu yBenMuYeHUU PACXOXKACHUS MEXAY yriamMu ¢l u @2 U yBeIUYEHUS YHUCICHHOCTH
BEIOOPOK 3HAYCHHME KPUTEpHUs Bo3pacTaeT. Uem Ooibliie BenUYMHA O*, TeM OoJjiee BEPOSITHO, YTO
pa3ianyus JOCTOBEPHBI.

I'unoressr YII @umepa

Ho: Momas nui, y KOTOpbIX NposiBisieTcs ucciaeayemslii 3pdext, B BbiOopke 1 He Ooublie, ueM
B BbIOODKE 2.

Hi: Jons nuu, y KOTOPBIX HposBIsieTcs uccienyembiit 3pdext, B BbiOopke 1 Gomblie, yueM B
BBIOOpKE 2.

Orpanunuenus YII ®@uinepa
1. Hu oxna u3 conocrapiiseMbIx J0J€i HE H0HKHA ObITh PABHOUM HYIIO.

2. Bepxumii mpegen B KpUTEpPUHU () OTCYTCTBYET - BBIOOPKM MOTYT OBITh CKOJIb YTOJHO
OOJIBILIMH.

Hwxuuii npenen - 2 HaOmoaeHUS B OAHOW M3 BBIOOPOK. OJHAKO IOJKHBI COOJIIOIATHCS
CJIETYIOIAE COOTHOIICHUS B YUCIICHHOCTH JIBYX BBIOOPOK:

a) ecnu B OJIHOM BBIOOpKE Bcero 2 HaOIOJEHHS, TO BO BTOPOH JOHKHO OBITH He MeHee 30):

ni=2 ->n»>30;

0) ecnu B OJTHOM M3 BBIOOPOK BCEro 3 HaOJIOICHMSI, TO BO BTOPOM JOJKHO OBITH HE MeHee 7:

ni=3 -> ny>7;

B) €CJIM B OHOU M3 BBIOOPOK Bcero 4 HaOJIOACHUS, TO BO BTOPOM JTOMKHO OBITh HE MeHee 5:

n1=4 -> ny>35;

T) IIpH N1, N2>5 BO3MOXKHBI JIF0OObIE COMOCTABICHHUS.

B mpuHIMIIE BO3MOKHO M COIOCTAaBJIICHHE BBIOOPOK, HE OTBEUAIONIMX 3TOMY YCIOBHIO,
HaIpUMep, C COOTHOIIEHHEM n1=2, N;=15, HO B ATHUX CIy4asiX HE yIACTCS BBIIBUTH JOCTOBEPHBIX
pa3JInuui.

YriioBoe npeodpazoBanue duiepa npuMeHseTCs i1 CPAaBHEHUS JBYXIPOLEHTHBIX J0JCH,
IIPU YCIIOBUH, 4TO UX cyMMa cocrasiseT 100%.

Y100CTBO MaHHOTO KPHUTEPUS OUYEBHJIHO: OH MOXET MPUMEHATHCS K KadeCTBEHHbIM
JAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJIBIIMM, OH MPHUMEHSIETCS K IMPOLEHTHBIM JI0JISIM
(KOTOpBIE OYEHb PACTIPOCTPAHEHBI B SKOHOMHUKE, ICUXOJIOTHH U MEJaroruke).

Orpannyenus Ui NPUMEHEHHs YIJIOBOT0 npeodpa3oBanus Ouimiepa:

1. [IporieHTHBIE 10U JOHKHBI OTPaKaTh BEPOSITHOCTH MOSIBIIEHUSI COOBITHS B OJTHOM BBIOOpKE,
T.€. B cymme cocTaBisith 100%.

2. Hu onina u3 comocTaBiseMbIX o€l He JOKHA ObITh PaBHOW HYIIIO.

3. Hwxuuii penen — 2 HaOmroeHUs B OJHOM W3 BBIOOpOK. [Ipu 3TOM HEO0OXOAUMO, YTOOBI

BBIOOPKH YAOBIETBOPSIU CIEAYIOIIUM YCIOBHSIM:

- €CITM B OJIHOW BBIOOpPKE POBHO 2 HAOJIOIEHUS, TO B IPYroil T0HKHO ObITh HE MeHee 30);

- €CJIM B OJHOM BBIOOpKE POBHO 3 HAOMIOCHHUS, BO BTOPOU JOJHKHO OBITH HE MeHee 7;

- €CITM B OJIHOU BBIOOpPKE POBHO 4 HAOIOIEHUsI, BO BTOPOM JOJIKHO OBITh HE MEHEE 5.

IIpakTuyeckoe 3ausitue Ne9. IlocTpoenne rpeko-JIaTHHCKUX KBaJApPaTOB U MPOBeIeHHE
AUCIEPCMOHHOI0 AHAJINU3A Pe3YJIbTATOB IKCIIEPUMEHTA

3agaHue: MOCTPOUTH TPEKO-TATMHCKUE KBAJApaThl W MPOBECTH TUCIEPCUOHHBIA aHaIH3
PE3yIHTATOB DKCIIEPUMEHTA.

IIpoueaypa oueHuBaHUsA
OreHKa BBIMOJIHEHHON PAKTUYECKO paboThI MPOBOAUTCS MO CIEAYIOIIUM KPUTEPHSIM:
Hanuuue Bcelt cymecTBeHHOM nHPOpMaIUK 1Mo padboTe
ToyHOCTB M IOJTHOTA IPENOCTABISAEMBIX CBEACHUN
HenpoTtusopeunBocTh NpuBouMoOii HH(OpMAaLIUN
[IpaBUIABHOCTH UHTEPIIPETAIMIA U BBIBOJIOB, KOTOPBIE C/IENIaHbI IO Pe3yJIbTaTaM padoThI
CreneHb TOCTHKEHUS CTYICHTOM MTOCTaBJICHHOM 1Ie/IH
OBG0CHOBAaHHOCTH MMPUMEHSAEMOT0 PELICHHUS
I'pamoTHOCTH (comepkaTenbHas) UCIIONIb3yEMbIX (HOPMYIHPOBOK

NoakowhE



KpuTtepuu olleHKH 32 OTYETHI 10 MPAKTHYECKUM paboTam:

OLICHKA «3auTEHO» CTaBUTCSH CTYIEHTY, KOTOpPBIM MPOAEMOHCTPUPOBAT  PE3YyJbTaThl

BBITIOJTHEHUS TIPAKTHYECKON pabOThI, COOTBETCTBYIONIUE MTOCTABICHHBIM 3a/1a4aM, W TPEJOCTaBUI
oTueT, OGOPMIICHHBIA JOKHBIM O0pa3oM W COJEpKallMii KpaTKoe ONHCaHWuE MOTYyYEHHBIX
pE3yJbTaTOB;

OLICHKA «HE 3a4TEHO» CTAaBUTCSI CTYIEHTY, KOTOPbI HE IPOJEMOHCTPUPOBAT PE3YJIbTaThl

BBIIIOJIHCHUS! TPAKTHYECKON pabOThI HJIM HE MPEJICTABHII [10 HeW OTYET WIIM MPEACTABICHHbIH OTYET
HE COOTBETCTBYET TPEOOBAHUSM 110 0()OPMIICHHIO.

7.3. OHeHO‘lHLIe cpeacrea aJd l'[pOMe)KyTO‘lHOﬁ aTTeCTallu|m 1Mo UTOoraMm OCBOCHHUSA

JUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 2

Ne

u/n Bonpocsl k 3auery

1. | O6umue noHATHA O HayKe, ee HesAX U QYHKIMSIX M CYHTHOCTHBIX IPU3HAKOB.

2. | OOmiee MOHATHE O METOJI0JIOTHH HAYYHOTO MCCIIEIOBAHUS, €€ acleKTax U (PyHKIHUSX.

3. | CkppITHE MEXaHMW3MbI HAYYHOTO TBOPUYECTBA U 3TUKA MCCIICIOBAHHUS

4. | MarepuanucTiuuecKkas IUaleKTUKa KaK TpaJullMOHHAs METOA0IOTHYeCcKast OCHOBA HAyYHOI'O
MCCIICIOBaHMS.

5. | I'Hoceosiorusi Kak METOJI0JIOTMUECKasi OCHOBA HAYYHOT'O MCCIIEJOBAHUSI.

6. | Jloructuyeckne 3aKOHBI W JIOTUCTHYECKHE (POPMBI MBIIUICHHS KaK METOJOJOTHUECKUE
OCHOBA HAyYHOT'O MCCJIEI0BaHMSL.

7. | CUCTeMHO-CTPYKTYPHBIN MOJIXOA.

8. | Cunepreruueckuil MOAXOI.

9. AHTPONOJIOTMYECKHI TOJXO]I.

10. | 'epMeHEBTHYECKHI TTOJIXOI.

11. | 'ymanucTHYecKUi (JIMUYHOCTHO-OPUEHTUPOBAHHBIN MOAXON).

12. | KynbTyposorudaeckuii moaxoJ.

13. | Buapl Hay4HOTO MCCIIEIOBAHUS M UX CYIIHOCTb.

14. | OOmme noHsATHSI 0 METOJIaX HAYYHOTO MCCIICIOBAHMS M MX KJacCu(UKanus.

15. | MeTozp! SMIUPUYECKOTO HCCIIeI0OBAHNUS.

16. | MeTozp! TEOPETHUECKOTO UCCIIETOBAHMSL.

17. | BeiOop TeMbl U OpraHu3aIysl HAy4HOTO MCCIIEIOBAHMUS.

18. | Meroauka Mcciea0BaTeabCKOM paboThlI.

19. | CogeprkaHue U pe3ysbTaThl NCCIICTOBAHMSI.

20. | CTpyKTypa BeIeHUs AUCCEPTAIHH.

21. | OcHOBHAS YaCTh TMCCEPTAIIMOHHON pabOTHI.

22. | OcHOBHBIE MTPaBHJIA MMOATOTOBKH PYKOITUCH K ITEYATH.

23. | Hayunas craTpsl.

24. | Meroanyeckne peKOMEH AN,

25. | Te3ucsl JOKJIAIOB W BHICTYTUICHHI.

26. | Kakue ypoBHH HCCIIEIOBaHUS CYIIECTBYIOT B HayKe?

27. | Kakue Buapl HaOMr01€HUs OBIBAIOT?

28. | B yem 3akimr09aroTCsl OCHOBHBIC (DYHKITUU M HEJTIOCTATKH HAOJIOICHNS?

29. | B uem cocTosiT 0COOEHHOCTH dKCIIEpUMEHTa?




Bomnpocsl k 3a4ety

n/n

30. | Kakue ObIBAIOT BUJIBI DKCIIEPUMEHTA?

31. | K kakoMy YpOBHIO HAYYHOT'O MCCJIEJOBAHUSI OTHOCUTCS MBICJIEHHBIH SKCIEPUMEHT?

32. | KakoBo 3HaueHue GpopMaan3aly B HAYYHOM MMO3HAHUU?

33. | KakoBa ¢yHK1IMsS abcTparupoBaHus?

34. | B ueM COCTOUT OTpaHMYEHHOCTh a0CTpaKIu?

35. | Kakue ObIBAIOT BUBI MHAYKIUN?

36. | Ha3oBure crienuguueckue yepThl HAYYHOTO UCCIIEJOBAHUS.

37. | Hayka xak ¢Qopma 0OIIECTBEHHOTO CO3HAHUsS, COIUATBHO 3HAYUMOU JIEATEIBHOCTH,
CpeACTBO NMpeodpa3zoBaHMsl 0OLIECTBA M JIUYHOCTH.

38. | CtpykTypa U QYHKIUHU TEOPHUH.

39. | Ponb ¥ MeCcTO NpaKTHKH B TO3HAHWU MHpPA U B HAYYHOM HCCIIEJOBAHUM.

40. | Packpoiite B3amMOCBs3b  Quiiocopckoii W HAaydHOH Meromonoruu. KakoBbl — HX
OPUHIUIHAIBHBIC OTINYUA?

41. | Yto 03HayaeT «OOBEKTUBHOCThY HAay4yHOro 3HaHUA? PackpoiiTe KOHKPETHOCTh MOHUMAHUS
00BEKTUBHOCTH HAYYHOTO aHAJIH3a.

42. | JlaliTe XapaKTEepUCTUKY CYObEKTHOCTU HAYYHOM METO0JIOTHH.

43. | [TokaxuTe HCTOPUICCKUI XapaKTep CPEJICTB HAYIHOTO aHAJIH3A.

44, | Kakue KpUTEpUM HAyYHOCTH 3HAHHUS aKTyaJIM3UPOBAIUCH B MOCTKIACCUYECKOH Hayke U
nouemy?

45, | OT™MeThTe KOHLENTYaJIbHbIE OCHOBBI MHTErpallud HOMOTETHYECKOH U uaeorpaduueckon
METOJOJIOTHH B COBPEMEHHOW HayKe.

46. | JlaliTe XapakTepUCTUKY METOJNOJIOTMYECKON KyJabType HaydyHOro asanmusza. Uem
onpezensercs NpoecCHOHAIN3M HayYHOro CTUJIsI aHaiuu3a’?

47. | B yem coctout mnpobiema «ipenenoB Hayku»? Kakue OCHOBBI W MpPEANOCBUIKU IS
BO3HMUKHOBEHUS «IIPEAEIIOB HAYKI» MOXKET COJIEpKATh B ce0€ METOIOJIOTHIECKUH aHaIH3?

48. | OtmeThTe HOPMBI 3HAHUS, XapaKTEPHBIE IJIsl IMITMPUYECKOTO YPOBHS TO3HAHUSI.

49. | HazoBute cneunuky HaydHOM rumoresbl kak (opmsbl 3HaHUA. OXapakTepu3ylTe mporecc
BBIJIBU)KCHUS TUTIOTE3bI U €€ MTPOBEPKH.

50. | Packpoiite cnenuduky mpoBepkr UICTUHHOCTH Hay4HBIX TEOPHH B 3aBUCUMOCTH OT CTETIEHU
ux (popmanuzanuu.

51. | Kakue npennoxenus (pakTbl) B HAyKE MOTYT Ha3bIBaThCsl MPOTOKOIbHBIMU?

52. | Kakne QpyHKIMM B HayKe BBITOJHSCT MPOIEAYPa HHTEPIPETAIIH?

53. | Kakue cBoiCTBa CUCTEMBI TO3HAHUS XapAKTEPU3YIOTCSA TEPMUHAMU «MMMaHEHTHOCTbY» U
CUMIUTHITUTHOCTH)?

54. | PackpoiiTe MeXaHU3M BIIMSHUS HAyYHOU METO/I0JIOTUU Ha MPOIIECC TEOPETUUECKOTO
TIO3HAHUSI.

55. | TlokaxuTe B3aMMOCBSI3b METOJOJIOTHH U HJICOJIOTHH Ha TEOPETHYECKOM YPOBHE TTO3HAHMUSI.

56. | [ToaroroBpTe KpaTKyl0 XapaKTepUCTUKY oOmiero 3ampicia Tembl:  OcoOeHHOCTH
OHMOJIOTHUIECKOTO MCCIICTIOBAHNSI.

57. | ApryMEHTUPOBAHO H3J0XKHUTE NpoOIeMy, OOBEKT, NMpEeAMeT, 1eb, 3aJaud U THUIOTE3Y
WCCIIC/IOBaHMSI.

58. | CocraBbTe 11aH cOopa HHGOPMAITUH 110 TEME.

59. | HazoBute ycnoBus moiydeHHss OOBEKTHBHON OIEHKH ICHUXOJIOTO-TIEJArOTHYECKUX SBICHUN
U MPOLIECCOB ¥ BO3MOXKHBIE IPUYHMHBI OIIMOKH MPH OLICHUBAHHH.

60. | [Tepeunciute TpeOOBaHMUS K MPOIIETYPE MPOBEACHUS TECTUPOBAHHSL.

61. | OxapakTepu3yiTe JOCTOMHCTBA METOJIOB HAOJIOICHUS M SKCIICPUMEHTA.

62. | Beigenute npeanosoKUTENbHBIA MpPeIMeT HM3YYEHHUS B CIEAYIOIIUX HCCIEe0BATEIbCKUX

TeMax: (GOpMUPOBAHHME apTUCTHU3Ma Kak »dJIEMEHT TMOATOTOBKM OyAyllero Imenarora;
TOTOBHOCTh K CaMOPa3BUTHIO KaK IeJb 00pa3oBaHMs; HCIOJNb30BAHUE HOBBIX




Ne

/i Bomnpocsl k 3a4yery
UH(OPMALIMOHHBIX TEXHOJIOTUH B MPOOIEMHOM O0yUYCHHH.

63. | ChopmynupyiiTe TeMy U OOBEKT MCCIEJOBAHNUS, B KOTOPOM BBIJICJIEH CIEIYIOUIUH MpeaMeT:
NeIarorMyeckKre yCJIOBUS afanTaliy 3apyOeKHBIX TYMaHUCTUYECKHX CHCTEM 00pa30BaHUS
K OCOOEHHOCTSIM POCCUICKOM JIeHCTBUTEIBHOCTH.

64. | UeM 00OBsCHSETCS BO3MOXKHOCTh MHOTHX Pa3IMYHBIX HHTEPIPETALUl OJHOTO U TOTO Ke
nejaroruyeckoro gaxra?

65. | UeM OoTaMUAIOTCs JIOTHYECKAs M XYA0KECTBEHHO-00pa3Has HHTEepHpeTanus?

66. | OObsicCHUTE, KaK MUHMMH3MPOBATH BIUSHHE JMYHOCTHOrO (hakTopa MHTEepHperaropa Ha
pE3yJIbTaThl UHTEPIPETALUH.

67. | Belpa3ure onHy U Ty ke MBIC/Ib (Hampumep, 0 HeoOXxoauMocTH auddepeHIupOBaHHOTO U
VHIMBUYAJILHOTO MOJAX0/a K YYal[MMCs) MCIIOJIb3Ysl pa3Hble CTUIM U3JI0XKEHUS: HAYUHBIMH,
y4e0HO-IIeJarornYeCKui, MONyJIsspHbIH.

68. | CocTaBUTh KOHCIIEKT HAYYHOH CTaThH.

69. | [Ipoananm3upoBaTe NPaBWIBHOCTE O(GOPMIICHUS HAy4YHOW palbOTHI (IUIUIOMHON paboTHI,
JIMCCepTAITUN).

7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NpoBe/AeHUA
Cemectp . Kpurepun u HOpMBI OLIEHKH
NPOMEKYTOYHOM
arTrecTalu

O1eHKa «3a4TEHO» BBICTABIISIETCS B ClIyyae eCcilu
CTYJZIeHT, OTBeYasi Ha BOIIPOC CBOOOIHO OIEpUpPYyET
TEPMUHOJIOTHEN, TPAMOTHO CTPOUT CBOIO peyb,
OTBET OCHOBAH Ha U3YYEHUU HE TOJIIBKO yUeOHOM,
HO ¥ HAyYHOMU JIUTEPATypbl U HOCUT OCMBICTICHHBIH
XapakTep, a He XapakTep «3a3yOpHBaHUSY, IPU
9TOM CTYJIEHT JIOJDKEH BBICKA3bIBaTh COOCTBEHHYIO
2 3auer MO3UIMIO IO HanboJIee CIIOPHBIM BOIIPOCAM.
CTyIeHT NOJHOCTBIO PaCKPhIBAET MOCTaBIEHHBIN
BOIIPOC M OTBCYACT HA I[OHOHHHTGHBHLIﬁ BOITPOCKHI

«3aduTCHO»

OneHka «He 3a4TEHO» BBICTABISETCS B TOM
cllydyae, eCJId CTYACHT He OTBEYaeT Ha BOIIPOC,
A100 OTBET HOCUT XapaKTep «OOPBIBOUHBIX»
3HaHUU. CTyIeHT GaKTUYECKU HE OPUEHTUPYETCS
B BOIIPOCE.

«HE
3a4TCHO»




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHuk, yueoHoe

Kosmn4yecTBO B HAY4YHOH

Ne nocooue, y4eOHO- T'on
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) oudamortexe /
n/n MeTO/IN4YeCcKoe mocodue, | M3TaAHUS
HanmenoBanue O6C
NMPAKTHKYM, JIP.)
1. Oguapos A. O. MeToa070THsI HAYYHOTO MCCIICIOBAHUS YuebHuk 2019 OBC «ZNANIUM. COM»
2. Bboym I'. JI. MeTo10510THS HAYYHOTO UCCIIeI0BaHus (B Y4eOHuk 2020 SBbC «ZNANIUM. COM»
KaHJIUJATCKUX U JOKTOPCKUX JUCCEPTAITHIX )
8.2. JlonosinuTeIbHAS JIMTEPATypa
KoanuectBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeTOoHYEeCKOoe Mmocodue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1, [TycteinaukoBa E. B. MeTo/10510THsl HAYYHOTO MCCIICIOBAHUS VYueOHoe mocodue 2018 3BbC «IPRbooks»
2. [Temepos I'. U. MeTtoa070r1si HAyYHOTO MCCIIETOBAHUS YuyebHoe mocodue 2017 OBC «IPRbooks»




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEeM
— WebofScience[DnexkTpoHHbIi pecypc]| : MyIbTUAUCHMIUIMHApHAs pedepaTuBHas

0aza gmamneix. — Philadelphia:  ClarivateAnalitics, 2016- . — Pexum npocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrL.

— Scopus[Dnekrponuslii  pecypc] : pedeparuBHas Oaza mamHbix. — Netherlands:
Elsevier, 2004— . — Pexxum fgocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — SI3. pyc., aHri.

— Elibrary[DnexTpoHHblii pecypc| : HaydHas >JIeKTpoHHas OmbOiamoTeka. — Mocksa :
HO3Bb, 2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ akpana. — f3. pyc., aHri.

— SpringerLink[Dnektponnbiii  pecypc] : [0asa mammeix]. —  Switzerland:

SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHrL.

— ScienceDirect] DnekTpoHHBIN pecypc] : KOJICKIUS SICKTPOHHBIX KHUT W3IATellb-
crBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum gocryma : sciencedirect.com. — 3ari. ¢
JKpaHa. — 3. aHr.

— Cambridgeuniversitypress[ DieKTpoHHbIH pecypc] : JKypHaabl HU3aTeiIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum goctyma : cambridge.org. — 3ari. ¢
9KpaHa. — 3. aHrI.

— NEICON[DneKkTpoHHBI pecypc] : AMeKTpoHHas HH(pOpMAIuUs : apXuB HAYYHBIX
xKypHa- oB. — MockBa : HOMKOH, 2002—- . — Pexxum nmoctyma : neicon.ru/resources/archive. —
3ari1. ¢ skpaHna. — 3. pyc., aHII.

8.4. IlepeyeHb MPOrpaMMHOIo0 o0ecnedYeHus

Ne Haumenosanue IO PexBU3UTHI ImmB?pa
n/n (naTa, HOMep, CPOK JAeCTBHS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok nercTBus

WinPro 10 RUS Upgrd OLP NL Acdmc | — 6eccpouHo;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JEeNCTBUSI — OECCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL | kouTpakt Ne 690 ot 19.05.2015, cpok

AcademicEdition JICHCTBUST — OECCPOYHO
Office Stdandard 2016 Russian OLP NL | moroBop Ne 757 ot 04.07.2018, cpok aeicTBus
AcademicEdition — OeccpovHo;

KoHTpakT Ne 727 ot 20.07.2016, cpok
JeiicTBUsL — 6ECCPOUHO

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A1 OCYyLIeCTBJIEHHA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

N/ | NPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMN

pa6oThl o0yuawmmxcsi (HOMep ayJAUTOPHH)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

C-801 Yuebnas aynuropus Juis ipoBeneHuss | Ctousl yueHHYecKre JBYXMECTHBIE

3aHSATUN JEKIMOHHOTO THMA. Y4yeOHas (MOHOOJIOK), CTONT YYEHHUYECKH
1 ayUTOPHS IS IPOBEACHUS 3aHATHI JIBYXMECTHBIN , CTOJI NIPENOIaBAaTENbCKUM ,
' CEMHMHApPCKOro THUIA. YuyeOHas ayAuTOpHs JUlsl | CTyJI penojaBaTelbCKHii, J0CKa
KypCOBOT'O IIPOEKTUPOBAHUS (BBITOIHEHUS ayautopHas (MenoBast), kadenapa,

KYPCOBBIX paboT). YueOHas ayIuTOpust JJIst MIPOEKTOP, PKPaH.; KOMITBIOTED.




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NpakTU4YeCKUX U Ja00paTOPHbIX 3aHATHM,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)
MIPOBEACHUS TPYNIOBBIX U UHANBUYAbHBIX
KOHCYJIbTalMil. YueOHas ayuTopus s
MIPOBEACHUS 3aHITHI TEKYIEro KOHTPOJIS U
MIPOMEKYTOUYHON aTTECTAlUU.
C-804 Yuebnas ayauropus s nposefaeHust | Cron npenonasatenbekuit, CTobi
3aHATHH JIEKIIMOHHOI'O TUIIA. YyeOHas YYCHHUYCCKUC NIBYXMCCTHBIC, CTYJIbs, TOCKa
ayIUTOPHUS JJIsl IPOBEACHUS 3aHATHI ayauTOpHast (MEIoBast), 0CKa [l MapKepoB,
CeMUHApCKOro TUMa. YueOHas ayuropus ais | LKad-cefid, mKadrr, okpan, snexrpouwr.,
KYpPCOBOTO MPOEKTHUPOBAHMUS (BBIMIOTHEHUS OTHCTYILIHUTCIIb, KOMIIBIOTED, MOHHTOD,
2. MPOEKTOP, KOJIOHKH, MUKPO(DOH,
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s .
OeCIPOBOIHON MapIIPYTHU3ATOP
MIPOBEACHUS TPYNIOBBIX U UHANBUTYATbHBIX
KOHCYJbTalMil. Y4ueOHas ayTuTopus AJs
MIPOBEACHUS 3aHITHI TEKYIEro KOHTPOJIS U
MIPOMEKYTOUHON aTTECTAllUU.
3 [Tomemenue st caMocTosATENbHOM paboThl | KoMmbrOTEpHI, CTOJIBI, CTYIIbS

obyuaroruxcs (C-916)
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