MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.B.04

(uHoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

MCTOZ[I/IKa IMOCTAHOBKH U NIPOBCACHUS SKCIICPUMCHTA

(Haumenosanue OUCYUNIUHbL)

10 HATPABJICHUIO TIOJTOTOBKU
45.06.01 S3bIkO3HAHKE U INTEPATYPOBEACHHE

HaIpaBICHHOCTD (TIPOdHIIBH)
Pycckuii s13p1k

®opma o0ydeHus: OYHast
I'on Habopa: 2021
O6mras TpynoeMkocTb: 6 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Kype 1
®opma KOHTPOJIS 3auer Hroro
Bua zansaruii
Jlexun 18 18
JlabopaTopHbie - -
[IpakTnueckue 18 18

PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P - -

HpOMC)KYTO‘-IHaH aTTeCTanusa - -

KonraktHas pabora 36 36
CamocrosiTenbHas paboTa 180 180
KoHTpob - -

Hroro 216 216
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(mpotokon 3acemanust Ne 1 ot «30» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lesnb OCBOEHUS TUCHUIUIMHBI — TEOPETHUECKU U MPAKTHUECKU U3YUUTh, U CHOPMHUPOBATD Y
0o0yyaroIMXCcsl HAaBBIKM HCIOJb30BaHHUSA METOAOB IUIAHUPOBAHUSA OHKCIEpUMEHTa, cOopa u
CHCTEMAaTH3allud JaHHbBIX, YHUCICHHOW OOpabOTKM MOJYYEHHBIX pPE3YJIbTaTOB M KOPPEKTHOU
UHTEPIPETALMH PE3yabTaTa SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHNS

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AUCHUIUIMHA:
JVCIUTUTMHBI TPEIBIIYIIET0 YPOBHS 00pa30BaHusl.

JIMCUMIUINHBI ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM IUCLMILIMHBI HEOOXOAMMO Kak
IIPEALIECTBYIOLIEE: TOATOTOBKA U HAIIMCAHUE IUCCEPTALIUU, IIOATOTOBKA K C/1aye IOCy1apCTBEHHOIO
JK3aMEHa, ITOAr0TOBKA K Cl1aye KaHIUJATCKUX DK3aMEHOB.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHH s

HNuauxkaropsl

dopmMupyemsbie U

JOCTHKEHHUA

KOHTPOJINpyeMble . I[lnannpyemble pe3y/ibTaThl

KOMIIeTeHIINHA
KOMIIeTeHIINH (ko u o0yueHust
(Ko 1 HANMEHOBAHHE)

HAaWMCHOBAHHE)

OIIK-1. CnocoOHOCTBIO
CaMOCTOSITEIILHO OCYIIECTBIISTh
HayY4HO-HCCIIEI0BATEIbCKYIO
JeATEIILHOCTD B
COOTBETCTBYIOIIEH
npodeCCHOHATLHON 00JIaCTH ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB UCCIICIOBAHUS

3HaTh: COBPEMCHHBIC MCTObI
IMPOBCACHUA UCCIICOOBAHNA

YMeThb: CTaBUTD 1IEIIb U 3a]1a91
ucciieJoBanusl, HOpPMyITHPOBATH
THIIOTE3y M HAyYHYIO HOBH3HY B
COOTBETCTBHE C POPECCHOHATBHON
00J1aCThIO

Bnaners: HaBbIkaMu BbIOOpaA U

HH(bOpMaHHOHHO' IMPUMCHCHUA MCTOAOB HAYIHOT'O
KOMMYHHKAIIUOHHBIX Hccje10BaHusa U III/I(i)pOBI)IMI/I
TEXHOJIOTUI HHCTPYMCHTAMU IMOAACPIKKHU

MMPOBCACHUA HAYUHBIX I/ICCJIGJIOBaHI/Iﬁ
B pa3JIMYHBIX obnacTIx

VK-5. CrtocoOHOCTEIO
TUTAHUPOBATh U PEIIaTh 3a1a4H
COOCTBEHHOT'O
npodeccHnoHaNBEHOTO U
JUYHOCTHOTO Pa3BUTHS

3HaTh: OCHOBBI TJIAHUPOBAHUS
UCCIIEIOBaHUN U SKCIIEPUMEHTA

YMeTh: CTaBUTH U peliaTh 3a7auu 1o
npogecCuoHaIbHOMY Pa3BUTHIO

BnaneTs: HaBbIKaMH TJIAHUPOBAHUS U
pelieHus 3aaa4 npodeccuoHaIbHOTO
pa3BUTHS

[TK-1. CnnocoO6HOCTBIO
OPHUCHTHPOBATHCA B IIOJTHOM
CIEKTPE HAyUHBIX MTPOoOIIeM
npodecCuoHAIBHON 00J1aCcTH

3HaTh: COBpPCMCHHBIC HAYYHBIC
JOCTHIXKCHHSA U NICHU B
MCKIUCHUIIIIMHAPHBIX o0JacTsax

YMeTs: FCHCPUPOBATH HOBBIC UJICU
IpH pCIICHUN UCCIICA0BATCIbCKUX
3aaad

BitameTs: HaBbIKaMu T€HEPUPOBAHUS
UJEH pyu pelIeHnH
HCCIIEIOBATENIbCKUX 3aa4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monayab . HaunMeHnoBanue TeM 3aHATHI
y4eOHoi . Kype |O0bem,u.| Bbanasl | HHTEpakTHB, 4. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 2 - -
Ponb skcniepumenTa B IpoBeIEHUU HAYYHOTO
HCCIIEI0BaHMS
CP 10 - -
[P 6 - - KomruiexT oryeToB 1o
[TocTpoeHne MEKTPOHHBIX TAOIHIL IS [IPAKTUYECKUM
UCXOJIHBIX JTAHHBIX HKCIIEPUMEHTA paboram
CP 10 - -
Jlex Oransl IpOBeICHHs SKCIIEPUMEHTAIBLHOIO 2 - -
cp HMCCIICIOBaHUS 10 B B
Mertonuka N3mepenue pe3ynbTaToB U MOTYyYEHHUE
MIOCTAHOBKH U AKCIIEPUMEHTAIIbHBIX JaHHBIX 1
TPOBENCHUA | TTp 2 - - KOMIIJIEKT OTYETOB 110
DKCIIEPUMEHTA|
KommbrotepHas Mojiens 1uist Kputepusi Xu- [IPAKTHICCKIM
KBajpaT paboTam
CP 10 - -
Jlek Cratuctuyeckre MeTo bl OLIEHKU 2 - -
CP JTOCTOBEPHOCTH HKCIIEPUMEHTAIBHBIX TAHHBIX 10 - -
[P 4 - - KommiekT otueToB no
KoMIbroTepHas Moiesb Uil KPUTEPHS [PAKTHHCCKIM
Kpamepa-VYoua paboram
CP 10 - -
Jlek KomnerotepHsie cucTeMbl 00paboTKu 2 - -
CP CTaTUCTUYECKUX JAHHBIX 10 -




®opMbl TEKYILLEr0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHI
y4eOHoi . Kype |O0bem,u.| Bbanaasl | HHTEpakTHB, 4. (HauMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI0
cpeacrsa)
[P 6 - - Kommuiekt oTyeToB 1o
KomnprorepHas Mozienp 111 KpUTEPUS [IPaKTUICCKUM
«yrioBoe mpeodpasopanue duriepay paboTam
CP 10 - -
Jlex Knaccudukanus cTaTHCTUYECKUX METOJIOB H 2 - -
CP 00J1aCTh MX NPUMEHEHUS 10 - -
ITP 2 - - KomMriekT otyeTos 1o
[InanupoBaHue 3kciepuMeHTa U 00padboTKa [IPAKTHYCCKIM
JAHHBIX C MTOMOUIBIO TPEKO-JIATUHCKUX paboTam
KBaJpaToB
CP 10 - -
Jlek [TocTpoeHue IeKTPOHHBIX TAOJIUIL AJIs 2 - -
CP 00paboTKHU pe3yabTaTOB IKCIIEPUMEHTA 10 - -
I1P 4 - - KommnekT otuetoB no
CP CpaBHI/ITeHBHBII\/’I AHAJIN3 KPUTCPUA Xu- 10 - - MMPaKTUIECKUM
kBaapar u kpurepus Kpamepa-VYamnma paboTam
Jlek [IpoBenenune s3KkCepUMEHTA C OMOILBIO 2 - -
CP AMHUTAIIMOHHOU MOJEIIH 10 - -
1P 4 - - KommiekT oTueToB no
CP [TocTpoenre UMUTAIIMOHHON MOJIETHN ISt 10 - - [IPAKTHYCCKUM
MOJIYYEHUS] CTATUCTUUYECKUX JTAHHBIX paGotam
Jlex OTtoOpakeHre U MHTEPIPETAIUs Pe3yIbTaTOB 2 - -
CP HKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMS 10 - -
1P [TocTpoeHre MOIENH DIIEKTOPAILHOTO 2 - - Kommiext or4eros no
Cp IpoIecca — yTOYHEHHAs! KOMIIbIOTEpHAst 10 i - [IPAKTHECCKIM
mozens Jaynca paboram




Monayab
(paszaen)

y4eOHoi

Bun

padoThI

HaunMenoBanue TeM 3aHATHI
(yuedoHo¥ padoThI)

Kypc

Oo0beMm, 4.

Banasl

HNHuTepakTus, 4.

®opMbl TEKYILLEr0
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

CP

ITogroroBka k 3auery

10

Bomnpocsl k
[IPOMEKYTOYHON
aTTeCTalluu

Hroro:

216




5. Ob6pa3oBaTebHbIE TEXHOJIOTHH

B pamkax m3ydeHUs AUCIUTUTHHBI «MeToIMKa TOCTAHOBKH U MTPOBEACHUS DKCIICPUMEHTA)
IPEyCMOTPEHO UCIIOJIb30BAHUE CIICAYIOIIUX 00pa30BaTEIbHBIX TEXHOIOTHIA:

® TCXHOJOTHS TPAAUIMOHHOIO OOydYeHHs: JIEKIMM W  TPAKTUYEeCKUE PabOTHI,
camocTosITeNlbHas paboTa;

® TEXHOJOTHS MPOSKTHOTO OOYYCHHUS: peai3alysi U 3allluTa OTYETOB IO MPAKTHUYECCKUM
paboTram.

6. MeToauyeckue yKa3aHHus M0 OCBOCHHUIO M CIMILIHHBI

6.1. PekoMeHIallMH 110 NOATOTOBKE K JIeKIMOHHBIM 3aHATHAM

N3yueHne DUCHUIUIMHBI TPeOyeT CHCTEMAaTHYEeCKOrO M IOCIIEAOBATEILHOIO HAKOIIJICHUS
3HaHWM, CJIeJ0BaTENIbHO, IPOITYCKH OTENbHBIX TEM HE I103BOJIAIOT ITTyOOKO OCBOUTH MPEAMET.

B Xone NEeKIMOHHBIX 3aHATHI PEKOMEHIYETCs KOHCIIEKTHpPOBAaTh y4YeOHBIH Marepual,
oOpalasi BHUMaHU€E Ha KaTeropuu, GopMyIHPOBKH, PACKPBIBAIOLINE COAEPIKAHUE T€X WM MHBIX
SBJICHUH U [TPOLIECCOB, HAYYHBIE BBIBOJIbI M IPAKTUUECKHUE PEKOMEHIALINH, [TOJI0KUTEIbHBIN OIBIT
B OpaTOpckoM HcKyccTBe. JKenareiabHO OCTaBUTh B PabOYMX KOHCIIEKTaxX IOJI, HAa KOTOPBIX
JlenaTh IMOMETKH U3 PEKOMEHJIOBAHHOW JINTEpATyphl, AONOIHAIOIINE MAaTeprall MpOCIyIIaHHON
JEeKIMM, a TakXke I[OAYEPKUBAIOLIME OCOO0YI0 BaKHOCTh TEX MM HMHBIX TEOPETHUECKUX
NOJOXKEHUN. 3a7aBaTh IPENOJABATEII0 YTOUHSIOIIME BONPOCHI € ILEIbI0  YSICHEHUS
TEOPETUYECKUX IOJIOKEHUH, pa3pELICHUs] CIIOPHBIX CUTYalU.

B xome moaroroBku K JIEKIUSAM H3Y4YUTh OCHOBHYIO JIMTEPATYPY, O3HAKOMHTHCS C
JIONIOJIHUTENBHON JINTepaTypol, mnyOaukanusMu B VHTepHET-UCTOYHMKAX, HNEPUOIUYECKUX
n3nanusx. [lpu 3ToMm ydects pekoMeHaaluy IpenoaaBaress U TpeOoBaHus yueOHON MpOorpaMMBbl.
JlopaGaTbIBaTh CBOM KOHCIIEKT JICKIUH, JIeJIasi B HEM COOTBETCTBYIOLIME 3alMCH U3 JIUTEPaTypHl,
PEKOMEHI0BaHHOM MpernoaBaTesieM U IpeyCMOTPEHHOHN yueOHOM porpaMmMoi.

CTyneHT MOET [ONOJHUTh CIHMCOK HCIOJb30BAaHHOW JIMTEpaTypbl COBPEMEHHBIMH
VMCTOYHHMKAMH, HE MPEJCTABICHHBIMU B CIINCKE PEKOMEHIOBAHHON JINTEPATYPBL, U B NaJIbHEUIIEM
UCII0JIb30BaTh COOCTBEHHBIE MTOAMOTOBJICHHbBIE yUeOHbIEe MaTepHallbl IPU HAMMCAHUH KYPCOBBIX U
BBIMYCKHBIX KBAIH(PUKAIIMOHHBIX PaloT.

6.2. PekoMeHIaIIMH N0 MOATOTOBKE K MPAKTHYECKHM 3aHATHAM

CrynenTam cienyer:

® 10 OYEepeJHOro NPAKTHUUECKOTO 3aHsATHS [0 PEKOMEHJOBaHHBIM JIMTEPATypPHBIM
MCTOYHUKAM IpopadoTaTh TEOPETUUECKUI MaTepHall, COOTBETCTBYIOLIEH TEMbI 3aHATHS;

® [pU NOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM CIeIyeT 0053aTeIbHO MCIOIb30BaTh HE
TOJIBKO JICKIIUH, y4eOHYIO JIUTEepaTypy, HO U IpYrHe UCTOUHUKH;

e B Hayaje 3aHATUN 3aJaTh MPENOJIaBaTENII0 BOMPOCHI MO MaTepuay, BbI3BaBLIEMY
3aTpyJHEHUS B €ro NOHMMAHMM U OCBOCHUM TpU pEHIeHUH 3a/4ay, 3aJaHHbIX IS
CaMOCTOSITENIBHOTO PELICHMS;

® HAa 3aHATHUH JIOBOJUTH KaXAYIO 33Ja4y /10 OKOHYATEJIbHOTO PELIeHHUs], JEMOHCTPUPOBATh
MMOHUMaHWE MPOBEJICHHBIX PAcUeTOB (aHATN30B, CUTYAIlMii), B ClIy4ae 3aTpyIHEHHI oOpamaThCs
K [IPENOJAaBaTEIO.

J1st Toro 4To6bl MpakTUUECKHUE 3aHATHS MPUHOCHIN MAaKCUMaJIbHYIO MOJIb3Y, HE0O0X0IMMO
IIOMHHTbH, YTO YNPAKHEHUE W PELICHUE 3aJad MPOBOIATCSA 110 PACCMOTPEHHOMY Ha JIEKLHUAX
MaTepuaiy U CBA3aHbl, KaK MPaBUJIO, C AETaJIbHBIM pa300poM OTAEIbHBIX BOIPOCOB JEKIIHOHHOTO
kypca. Crnenyer NOAYEpPKHYTb, YTO TOJBKO IIOCJIE€ YCBOEHHUs JIEKIMOHHOTO Marepuaia ¢
OTpeieIeHHOM TOUYKH 3peHHsl (2 IMEHHO C TOW, ¢ KOTOPOM OH M3Jaraercs Ha JIEKUHUAX) OH OyJeT
3aKpEIUIATHCS CTYJACHTOM Ha MPAKTHYECKUX 3aHATHUAX KaK B pe3ysbTare 0OCYXICHUS U aHAIN3a
JIEKIIMOHHOT'O MaTepuaia, Tak 1 C IOMOIIbIO pelieHns NpoOIeMHBIX CUTYyaluil, 3aaay. [lpu aTux
YCIOBUAX CTYAEHT HE TOJBKO XOPOIIO YCBOMT MaTepuall, HO U HAay4yuTCsS INPUMEHATH €ro Ha



IIPAKTUKE, a TaKXE IOJYYUT IOMOJHUTEIbHBIA CTUMYJ (M 3TO OYEHb Ba)KHO) JJIS aKTUBHOM
MPOPabOTKH JICKITUH.

[Ipr camMOCTOSATENFHOM PEIICHUH 3a]a4 HYKHO OOOCHOBBIBATH KaXKIIbI ITAll PELICHHS,
UCXO0J U3 TEOPETUYECKUX IOJIOKEHUH Kypca. Eciu cTyleHT BUAUT HECKOJIBKO MyTel peleHus
npobaemsl (3a7au), TO HY>)KHO CPaBHUTh MX U BBIOpaTh camblii panroHanbHbIA. [lomezno mo
Hayaja BbBIUMCIEHUH COCTaBUTh KpaTKUM IJIaH pemeHus npoOneMsl (3amauu). Pemienue
npoOJEMHBIX 3a/1ady WIM MPUMEPOB CIIEAYeT H3JIaraTh MOAPOOHO, BBIYHMCICHUS pacIoyiaraTh B
CTpPOrOM MOPSJKE, OTHENsAs BCIIOMOIAaTElbHbIE BBIUUCIEHHS OT OCHOBHBIX. Pemenus npu
H€O6XOI[I/IMOCTI/I HYXHO COITPOBOXAAaTb KOMMCHTAPUAMH, CXCMAaMU, YCPTCIKAMH U PUCYHKAMU.

Crnenyer HOMHUTb, YTO pELICHHE Kax10i yueOHOH 3ajaud JOIKHO JOBOJIUTHCS [0
OKOHYATEJIbHOTO JIOTMYECKOI0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, U IO BO3MOMKHOCTH C
BbIBOZIOM. [lomydeHHBI OTBET cielyeT HMPOBEPUTh CHOCOOaMM, BBITEKAIOIMMHU M3 CYLIECTBA
naHHoM 3anauu. ITone3Ho Taxke (eciu BO3MOYKHO) peliaTh HECKOJIbKUMHU CIIOCOOAMU U CPaBHUTH
IIOJIy4EeHHBIE pe3ybTaThl. Pelenye 3a1au JTaHHOTO THIA HYKHO MPOJOJDKATh IO IPHUOOPETEHUS
TBCPAbIX HABBIKOB B UX PCIICHHUHU.

7. OneHo4YHbIe CpeacTBa

7.1. IlacopT OLIeHOYHBIX CPEACTB

Cemectp Kox konTpoupyemoin HaumeHoBaHnue
KOMIIETEHIIUHU (MJIM ee YACTH) OLIEHOYHOI0 CPeACTBA

1 OIIK-5 KoMIuIeKT 0T4eToB 1o MpakTH4YeCKUM paboTam
1-8
Bonpocsl k 3auety 1-69

1 YK-1 KoMIIeKT 0T4eTOB 10 IPAKTUUECKUM paboTam
1-8
Bomnpocsr k 3auery 1-69

1 IK-1 KoMIutekT oT4eToB Mo MpakTUYECKUM paboTam
1-8
Bomnpocsl k 3auery 1-69

7.2. TunoBble 3aJaHusi WJIM HHbIe MaTepHaJibl, He0OXOAUMBbIe /Il TeKyllero
KOHTPOJIS

7.2.1 KoMILIEKT 0TYeTOB N0 MPAKTHYECKUM padoTaM.
IpakTnyeckoe 3ansaTue Nel. [locTpoeHue 3JIeKTPOHHBIX TAOJIUIl JAJIA HCXOAHBIX JAHHBIX
IKCIEPUMEHTA

33)131'[1/1(3: MMOCTPOUTH DJICKTPOHHBIC Ta6J'II/IIIBI JJI1 UCXOAHBIX JAHHBIX SKCIICPUMCEHTA.

OnucareqbHass nHpopMauuoHHass Mojeab. Ha mepBoM 3Tame MccieqoBaHus 00beKTa
WINA TIpollecca OOBIYHO CTPOUTCS OINUcaTelbHas WHPOPMALMOHHAS MoOJenb. Takas MOAenhb
BBIJICJIIET CYILECTBEHHbIE, C TOYKH 3pEHHUs IleJiel MPOBOJMMOIO HCCIEeIOBaHMS, MapamMeTpbl
00BEKTa, a HECYIIECTBEHHBIMU TTapaMeTpaMu IpeHeOperaer.

®opmanu3zoBaHHasi MoJeab. Ha BTopoM sTane co3naercs popManTu3oBaHHAs MOJETb, T. €.
ornucarenbHast ”HPOPMAIIMOHHAS MOJIEITb 3aIIMCBHIBACTCS € TIOMOIIBIO KaKOro-JIn60 (popmMaasHOTo
a3bIka. B Takoit Mojenu ¢ momouibio (GopMyll, ypaBHEHHH WM HEpaBEHCTB (PUKCHPYIOTCS
q)OpMaJ'II)HBIe COOTHOHICHUA MEXKAY HAYaJIbHBIMU 1 KOHCYHBIMH 3HAYCHUAMU CBOMWCTB O6’BGKTOB,
a TaKk)Ke HaKJIaIbIBAIOTCS OTPaHUYEHHUS Ha JJOMYCTUMbIE 3HAUEHUS TUX CBOWCTB.

OpHako naneko He BCerha yaaeTcss HailTm (OpMyJbl, SIBHO BBIPAXKAIOMIME HCKOMBIC
BEJIMYMHBI Yepe3 MCXOAHbIE MJaHHble. B Takux ciy4dasx HCHONb3YIOTCS MPUOIMKEHHbIE
MaTeMaTHYECKUE METOTbI, TIO3BOJISIFOIINE TTOTY4aTh PE3yIbTATHI C 3aJaHHOW TOYHOCTHIO.



KomnblotepHass mopeab. Ha TperbeM sTame HeoOxoaumo  (opMann30BaHHYIO
MH(POPMALIMOHHYIO MOJIENIb IIPeoOpa3oBaTh B KOMIBIOTEPHYIO MOJENb, T. €. BBIPa3UTh €€ Ha
HOHSTHOM ISl KOMIIbIOTEpa si3bIKe. CyIIECTBYIOT pa3jIN4HbIE YT NOCTPOECHUS KOMITBIOTEPHBIX
MoOJIeJIeH, B TOM qucCle:
- CO3/1aHUE KOMITBIOTEPHOM MOJieNu B (hOpMe MPOEKTa Ha OHOM M3 SI3BIKOB IPOTPaMMHUPOBAHHS;
- IIOCTPOEHHE KOMIIBIOTEPHON MOJENIN C HCIOJIb30BAHUEM 3JIEKTPOHHBIX TAONIUI[ WU JAPYTHX
OPUIOKECHUN: CHUCTEM KOMITBIOTEPHOTO YEpUeHHs, CHCTEM YIpaBieHHs Oa3aMu JaHHBIX,
reOMH(pOPMALIMOHHBIX CUCTEM U T. [I.

B mpomecce co3maHus KOMITBIOTEPHOW MOJENHM TOJIE3HO pa3paboTaTth  yIOOHBIN
rpadudeckuil nHTEp(eiic, KOTOPBIHA MO3BOJIUT BU3YAIU3UPOBATh (POPMAIIbHYIO MOJEIb, a TAaKXKe
pean30BaTh UHTEPAKTUBHBIN 1MAJI0T YEJIOBEKA C KOMIIBIOTEPOM Ha ATalle UCCIIEA0BaHUs MOJEIIH.

KoMmnbroTepHblii 3kcnepuMenT. YeTBepThlii 3Tam uUcCieIOBaHHS WHOOPMAIMOHHOM
MOJIEJIM COCTOUT B IPOBEJAECHUM KOMIIBIOTEPHOIO AKCIEpUMEHTAa. Eciin KOMIIbIOTEpHAs MOJEIb
CYLIECTBYET B BUJIE ITPOEKTA HA OJTHOM M3 SA3BIKOB IIPOIPaMMHUPOBAHUs, €€ HY)KHO 3aIlyCTUTh Ha
BBITIOJIHEHHUE, BBECTU UCXOHbIE IAHHBIE U ITOJIYUYUTh PE3YyJIbTATHI.

Ecin koMIblOTEpHAs MOJEIb UCCIELYETCS B IPHUIOKEHUHU, HAIPUMEpP, B AJIEKTPOHHBIX
TabIUIIaX, TO MOKHO TIOCTPOUTH TUArPaMMy HITU rpaduK, IPOBECTH COPTUPOBKY U IOUCK TaHHBIX
WJIX UCTIOJIb30BaTh JIpyTue Cleluai3upOBaHHbIE METO/Ibl 00Pa0OTKH JAHHBIX.

IIpn MCHONB30BaHMM TOTOBOM KOMIIBIOTEPHOM BH3YyaJlbHOM WHTEPAKTHUBHOM MOJEIN
HE00X0/MMO BBECTH HMCXOJHBIE IAaHHBIEC, 3allyCTUTh MOJIENb Ha BBINOJHEHHE M HaOJII01aTh
U3MEHEHHE 00BEKTA U XapaKTEPU3YIOLINX €r0 BEIUYHUH.

B BupTyanbHBIX KOMIBIOTEPHBIX J1a00paTOpUAX MOXKHO IPOBOJUTH SKCHEPUMEHTHI C
peabHBIMU  OOBeKTaMH. Il 3TOr0 K KOMIBIOTEPY NPHUCOSAUHSIOTCS ATYUKUA H3MEPEHHUS
¢u3nueckux MmapaMerpoB (TeMmepaTypbl, JaBJICHHS, CHJIbl W JAp.), JAHHBIE H3MEpPEHUH
nepeaaTcss B KOMIBIOTEp M 00palaThIBAIOTCS CHENHMAIbHON MporpamMmoil. PesynbraTs
9KCHEpUMEHTa B BUJE TAaOJUL], TpadUKOB U JuarpaMM OTOOpPaXaroTCs Ha SKpaHEe MOHHUTOpA U
MOTyT OBITH pacreyaTaHbl.

AHAJIU3 MOJYyYeHHBIX Pe3yJIbTATOB M KOPPEKTHPOBKA HcciaexyeMoil moaeaun. 1aTori
JTall COCTOMT B aHAJIMU3€ IOJIYYEHHBIX PE3YyNbTaTOB U KOPPEKTHUPOBKE MCCIEyeMOU Moaenu. B
Cllyuae HECOOTBETCTBHUS pPe3yJbTAaTOB, MOJIYYEHHBIX MpPHU HCCIEIOBAaHUM HH(OPMAIIMOHHON
MOJIETN, HM3MEpSieMbIM IapaMeTpaM pealbHbIX OOBEKTOB MOXKHO CJeNlaTh BBIBOJ, 4YTO Ha
HpeIbIAYIINX dTanax MOCTPOSHUS MOAETH ObLIN JOMYIEHb! ONIMOKH WM HETOYHOCTH.

Hampumep, mnpu mNOCTpOCHMH OMHUCATEIBHOW KAadeCTBEHHOM MOJIETM MOTYT OBITh
HEMpaBUWIBHO OTOOpaHbI CYIIECTBEHHbIE CBOWCTBA OOBEKTOB B Mpolecce (popManu3anuu MOryT
ObITh JOMyIlIeHbl OomMOKM B Qopmynax U T. A. B 3Tux ciydasx HeoOXOOUMO MpOBECTU
KOPPEKTUPOBKY MOJEIH, IPUYEM YTOUHEHUE MOJEIN MOXKET IIPOBOAUTHCS MHOTOKpPATHO, IOKa
aHAJIN3 Pe3yJIbTaTOB HE MMOKAXET UX COOTBETCTBHE N3Yy4a€MOMY OOBEKTY.

ITocTpoenne 31eKTPOHHON TA0MULBI A CTATHCTHYE6CKOH 00padOTKH pe3yJIbTaTOB
JKCIepruMeHTa (MPpOBepKa CTATHCTHYECKOW OJHOPOAHOCTH JKCIEPUMEHTAJLHOH M
KonTpoJbHoii rpynn Ha0/I101eHui)

A B C D E
KonnuectBo KomanyectBo
KomnuectBo KonnuectBo . .
. . OayuIoB I-TO OasuIoB I-T0
OaJUIoB I-TO 0aJUIoB 1-TO
CTyJIEHTa CTYJIEHTa
Howmep CTyJICHTA CTyJICHTa
KOHTp. Tp. IO | 3KcHeEp. Ip. 10 KOHTP. TP JKCHep. Ip-
nocie IocJie
AKCIIEPUMEHTA | SKCIIEPUMEHTA
IKCTIIEPUMEHTA | IKCIIEPUMEHTA
1 12 9 13 15
2 19 19 21 31
3 23 8 24 17
4 17 22 19 34




A B C D E
KomnyectBo KomnuectBo
KommuectBo KomngectBo - .
. - 6anoB I-ro 06ai10B I-T0
Oaios i-ro 0ay1oB I-ro
Howmep CTyJICHTA CTyJICHTA ;ggfﬁﬂis 3§£§i§H¥;
KOHTp. Tp. 10 | 3KcHep. rp. 10 Hocle Hoce
AKCIIEPUMEHTA | SKCIIEPUMEHTA
IKCIICPUMEHTA | SKCIIEPUMEHTA
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 a7 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 a7 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 a7 52
48 13 26




A B C D E
KonuuectBo KonunuectBo
KonnuecTBo KonnuectBo - -
SAILIOB i1 61O i-ro OaJyoB I-r0 O6ayIoB I-T0
Howmep CTyJIeHTa CTyIEeHTa cryacrta cryAeHtTa
KOHTp. I'p. 10 | 3KcHOep. rp. A0 KOHTD. TP- KCTIED. TD-
HKCIIEPUMEHTA | SKCIIEPUMEHTA rocie frocie
SKCIIEPUMEHTA | SKCIIEpUMEHTA
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 Boumcnsgercs mno ¢opmyne =CP3HAY (B2:B61) c¢ mnocnenyromum
TUpaxupoBanueM 1o crondmam C,D,E
Hucnepcusa Beruucnsercas mno  Qopmyne =/WUCIT (B2:B61) c¢ mnociaexyrommm

TUpaxupoBanueM 1o crondmam C,D,E

Te xe manHbIe ¢ TpeoOpa30BaTh B TAOIMILY MOPSIKOBBIX JAHHBIX C MOPSIKOBOW IIKAIIOM,
UMEIOIIIeH 3aanHoe Ynciio rpaganuii (3, 5, 7). K nonydyennoit Tabnuiie Ha CIIEIYIONIEM 3aHSATUU
Oy/eT MPUMEHEH KPUTEPHI XHU-KBaJIpPaT.

IIpakTnyeckoe 3ansaTue Ne2. KomnbrorepHasi Moesb 1Jisi KpuTepusi Xu-KBajapar

[enb paboThI: nocmpoums 91eKMPOHHYIO mabauyy, onpeoensouyro
00HOPOOHOCMb/HEOOHOPOOHOCHb  08YX CMAMUCIMUYECKUX B8blOOPOK HA 3A0AHHOM YPOBHE
BHAYUMOCTU P.

3ajanne Ha pereHue 3a1a4u

B kadectBe mpumepa paccMaTpUBAIOTCS JIBE€ BBIOOPKH TO pe3ylbTaTaMm
o0creoBaHus TPYII yYaIIuXCs.

Cpencreamu MS EXcel BBIUHCISAIOTCS 3HAUCHHE KPUTEPHUS XHM-KBaJpaT U OMPEIeNeTCs
CTETeHb YBEPEHHOCTH B OJHOPOIHOCTH/HEOIHOPOJHOCTH BBHIOOPOK Ha 3aJaHHOM YPOBHE
snaunmoctu p=0,05 (p=0,01).

Il1aH BhINOJIHEHHUsST PAOOTHI

1.  BeiOepure ncxoaHbIe BEIOOPKH.

2. Iloctpotite BerumncauTensHyto Tadmuiy B MSEXcel.

3. 3apaiite ypoBeHs 3HauumocTu p=0,05.

4. ChopmynupyiiTe BBIBOJ O CTATUCTHUECKON 00HOPOOHOCHU/HEOOHOPOOHOCHU 8b1O0POK.
OO®bsicHUTE UX pa3iInyue.

Conep:xaHue oT4yeTa
l. TUTYNbHBIN JIHCT.
Il. Ha3Banue u 1ienp paGoThl.



1. Pe3ynbTaThl BHIIOTHEHUS PAOOTHI
V. 3akiroYeHue
V. [Ipunoxenus

IIpakTyeckoe 3ansaTue Ne3.

Komnbrorepuasi moaesib 1Jis kpurepusi Kpamepa-Yanua

3aganme: HeoOxomumo mnpumenuts kputepuil Kpamepa-Yasmua, oOCHOBaHHBIM Ha
CTaTUCTHUKE, JUIsl IPOBEPKH IMIIOTE3bl PABEHCTBA MATEMATUYECKUX OXKHUIAHUN UCIIOIb30BaTh.

Kpurepuii Kpamepa-Yanua uMeeT mpo3pauHblii CMBICT — Pa3HOCTh BBIOOPOYHBIX CPEIHUX
apu(MeTHYeCKuX I JIBYX BBIOODOK JIEIUTCSI HA €CTECTBEHHYIO OLIEHKY CpEIHEro
KBaJPaTUYECKOr0 OTKJIOHEHMS JTOM pa3HOCTU. ECTECTBEHHOCTh yKa3aHHOW OLICHKH COCTOUT B
TOM, YTO HEWU3BECTHBIE CTATUCTUKY IUCIIEPCUM 3aMEHEHbl UX BBIOOPOYHBIMH oOlleHKamu. M3
MHOTI'OMEpPHOM LIEHTPAJIbHOU IIPEIEIbHOM TEOPEMBI U U3 TEOPEM O HACIEAOBAHUHU CXOIUMOCTHU
BBITEKAET, YTO IPHU pocTe 00bEMOB BbIOOpPOK pacmpezneneHue cratuctuku T Kpamepa-VYamua
CXOJUTCS K CTaHJApTHOMY HOPMaJIbHOMY paclpellelIeHUI0 ¢ MaTeMaTH4YeCKUM oxxkujaanuem 0 u

nucnepcueit 1. Urak, npu cnpasemmsocty H, 1 Gonpumx o6bemax BIOOPOK pacipesesieHue

ctaTucTUKK T mpuOIMkaeTcs ¢ HOMOIIbIO CTaHIAPTHOI'O HOpMaJIbHOTO pacnpezeneHus P (x), us
TaOJIUIl KOTOPOTO CIeAyeT OpaTh KPUTUUECKUE 3HAUCHUSI.

N3 cka3zaHHOro BBILIE CIEAYET, 4TO NpUMEHeHue Kpurtepus Kpamepa-Yasimua He meHee
000CHOBaHO, ueM mpuMeHeHue kpurepus CThiofeHTa. [[omonHUTEeNbHOE MPEUMYIIECTBO - HE
TpeOyercs paBeHcTBa aucnepcuit D(X)=D(Y).

Pacnpenenenne cratuctuku T He sBhsiercs pacmpeneneHueM CTbIOJCHTa, OJHAKO H
pacnpeneseHrne CTaTUCTUKY t, KaK IOKa3aHOo BBIIIE, HE SIBJISIETCSI TAKOBBIM B PEaJIbHBIX CUTYaIUsX.

(urata u3 yuebuuka Opoa B.1. http://orlovs.pp.ru/stat.phpIToka3zano, 4To npeanoChUIKu
JIBYXBbIOOpOUHOro Kputepus CTblOJIEHTa, KaK IPaBWJIO, HE BBINOJNHSIOTCS. JlJis IpoBepKu
OJIHOPOJHOCTH MaTEeMaTHYEeCKUX OXUIaHWi BMecTo kputepus CTbIOJEHTa MpenIaraercs
ucnonp3oBath kpurepuit Kpamepa-VYamua. O0cyxnaiorcs HemapaMeTpUYecKue KpUTEpUH s
IPOBEPKH MMITOTE3bI OJHOPOIHOCTH (DYHKIIUI pacpeIeicHH s, )

IIpakTnyeckoe 3ansaTue Ne4.

KomnbrorepHasi Moge/ib VI KPUTEPHS «YIJI0BOe mpeodpazoBanue @uinepay

3ananue: [locTpouTh KOMIBIOTEPHYIO MOJAENH JUIsl KpUTepUs «YTJI0BO€ NMpeoOpa3oBaHUe
Ouniepar.

s OLEHKM CTAaTUCTUYECKOW OJHOPOAHOCTH XapaKTEPUCTUK SKCIEPUMEHTAIBHOU U
KOHTPOJILHOM TpyHN HCIoNb30BaTh Kputepuit dumiepa. Bribop kputepus npousBeneH Ha
OCHOBaHUU pexoMmeHjanuil npemioxeHHbx J[.A. HoBukoBeiM B «CTaTuCTUYECKHE METOJbI B
NEAArornYeCKuX MCCIENOBAHMIX», M CBSI3aH C TEM, YTO JAHHBIA KPUTEPHUI MO3BOJISET CAEIATh
3aKJIFOYEHHE O CTATUCTHYECKOM OTHOPOAHOCTH/HEOJHOPOIHOCTH OKUAAEMbIX CPETHUX 3HAUEHUN
(MaTeMaTU4eCcKOro OXKMJaHMs) MCCIETyeMOro MoKas3aTess MpHU TOM, YTO JUCHEPCHH BbIOOPOK
paznuyarotcs. Paznuune nucnepcuii ObUTO BBISIBJIEHO Ha MEPBOM 3Tarne 00pabOTKU JaHHBIX, U
CTaJIO MPENATCTBUEM /ISl IPUMEHEHUS TPaJUIIMOHHOTO t-kputepus CThroeHTA.

B xnure /[.A.HoBruKOBa NCII0JIB30BaHbI KPUTUYECKHE 3HAYEHUS KaK pa3 i t-KkpuTepusi, 4To
KOHEYHO HE BIIOJIHE OOOCHOBAaHHO W JIaeT NPHUOIM3UTENbHBbIE pe3ynbTaThl. Vcmosiab3oBaHue
3HaueHus: Tp=1,96 ypoBHS yBepeHHOCTH 95% TOBOPUT O TOM, UYTO OO0BEM BBIOOPKHU
IperonaraeTcsi O4eHb 00JIbIINM (0003HAYAETCS MPOCTO KaK OECKOHEUHBIH, TO €CTh peub UIET O
Mpe/ieIbHOM 3HaYEHUH NPU BO3PACTaHUU 00bEMA).

AJITOPUTM OIIPENETIEHHUS] JTOCTOBEPHOCTH COBIAJEHUN M pa3IUuYUid XapaKTEPUCTHUK
CpPaBHMBAEMbIX BHIOOPOK I SKCIIEPUMEHTAIbHBIX JaHHBIX, U3MEPEHHBIX B IlIKaJle OTHOLLIEHUH, C
MOMOUIBIO KpuTepus: Puiiepa BKIIOYAET CIEAYIOINE IIIaru:

1. BeIuncauTh Ui CpPaBHUBAEMBIX BBIOOPOK T oym— IMIMPUUECKOE 3HAYEHUE KPUTEPHUS.

2. CpaBHUTB 3TO 3HAYEHHUE C KPUTHUECKUM 3HAUEHUEM.

IIpakTuyeckoe 3ansitue NeS.


http://orlovs.pp.ru/stat.php

IInanupoBaHue 3KCIIepUMEHTa U 00padoTKa JAHHBIX € IOMOIIBIO JIATHHCKUX U I'PEKO-
JATHHCKHUX KBA/IPATOB

3ananue: CIVIaHUPOBATH IKCIIEPUMEHT U 00pad0OTATh JaHHbIE € IOMOLIbI0 JJATHHCKUX
U TPEKO-JIATHHCKHUX KBA/IPATOB

[Ipenmonoxum, HampuMep, 4TO SKCIIEPUMEHTATOP UCCIEAYET BIMSHHUE IATH Pa3IUYHbBIX
(opMyn B3pBIBYATON CMECH, HCIIOJIb3YEeMBbIX IPU MPOU3BOACTBE AMHAMHUTA, HAa HAOJIOJAEMYIO
cuity B3pbiBa. CMech 10 Kak10i 13 (pOpMyI IPUTrOTaBIMBACTCS U3 APTUU ChIPbs, 00bEM KOTOPOit
MO3BOJISIET IPOBEPUTH HE Ooiiee ATy Gopmyi. Jlanee cMecu NpUTOTaBIMBAIOTCS HECKOJIBKUMU
orepaTopamMu, KOTOpbIE MOTYT CYIIECTBEHHO Pa3IMyaThCs MO KBaJIU(HUKALMU U ONbITY. Takum
00pa3oM, OKa3bIBACTCS, YTO IJIaH SKCIIEPUMEHTA JIOJIKEH MPEyCMOTPETh «yCPETHEHHE) BIUSAHUS
JIBYX BHEIIHUX ()aKTOPOB — MapTUH ChIpbA U orneparopoB. [lnaH, MO3BOISIOUINI PEeLIUTh ATY
3a1ady, COCTOUT B TOM, YTOOBI MPOBEPUTH KAXKAYIO (POPMYIy CMECH B TOYHOCTH OJWH pa3 B
KaKIOW MapTUU ChIPpbS B TOYHOCTH IO OJHOMY pa3y KaKIbIM U3 MSATH orepaTopos (Tabi. 1).
Takoll miaH Ha3bIBAaeTCA JIATHHCKUM KBaapaToM. OTMETHM, 4TO HaOIIOAEHUS PACIIONIOKEHBI
KBaApaToM, a 1Tk ¢opmyin (00paboTok) o00o3HaueHb! JaTuHCKUMHE OykBamu A, B, C, D u E —
9THM U OOBSACHSCTCS HA3BaHHE «IATHMHCKHUMA KBaapaT». BUIHO, 4TO KaK MAPTUU CBHIPBS (CTPOKH),
TaK M OIepaTophl (CTOIOIBI) OPTOTOHATIBHBI 00pabOTKaM.

Tabmuna 1 - JlatuHCKME KBaapat A1 3a1a4K 0 GOpMyIiax B3pbIBUATONH CMECH

Oneparophet
ITaptun
Chipbs
i 2 3 4 5
| A=24 B =20 C =19 D =24 E =24
3 C =18 D == 38 E =26 A =27 B =21
4 = 26 E =31 A =26 B =23 C=22
5 E =22 A =30 B—20 C=29 D =31

JlatmHCKHE KBaaApaThel IPpUMCHAKOTCA JIA TOTrO, 4TOOBI UCKITIOYUTH JABa BHCIITHHUX UCTOYHHUKA
HEOJHOPOAHOCTH, T. €. YTOOBI 00ECHEUNTh CUCTEMAaTHUECKOE TPYNIUPOBaHUE B OJIOKH IO JIBYM
HanpasieHusM. TakuMm o0pa3oM, CTPOKH M CTOJOLBI, B CYIIHOCTH, IPEICTABISAIOT cOO0H 1Ba
OTpaHMYEHUS Ha PAHIAOMHU3ALHUIO.

B o6miem ciydae naTuHCKU KBaapaT A p (HakTOpOB WM JATUHCKHUM KBaapaT pXp — 3TO
KBJ[PAT, COCTOSIHMI U3 P CTPOK U P CTONONOB. Kakas u3 p? momyqarommxcst s’MeeK COEPKUT
OJIHYy U3 p OyKB, COOTBETCTBYIOIIUX 00paboTKaM, MpuyeM KakJaast OyKBa BCTpeYaeTcsi B KaxKA0H
CTPOKE U KaXKJIOM CTOJI01I€ OAMH U TOJIBKO OJIMH pa3. Huke naHbl mpuMepbl JaTUHCKUX KBAJAPaTOB:



MapThm colpsa

B D E F H I J K L M N P
Onepartopsbl p= Z Onepatopsl y i)
DopmMynbl 1 2 3 1 5 DopMyAbl 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 B 17 23 27 27 29 128
2 18 38 26 27 21| 130 MapTHH Cbip| 3 13 33 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 3 22 26 29 22 30 129
107 143 122 127 126 (k) Cymma 107 143 122 127 126] 00625
1|A B C D E yi{...)
HE A £ C D yi(.1.) A 135
3lc D A E B y(.2.) B 101
4o 3 B A C y(.3.) [ 112
BE C D B A yi.4.) D 146
y(.5.) E 131
Cogmr 0
15625
A B C D E 55 0By 526[M(Y~2)-[M(Y)]1"2 0Bwan aucnepcua * ph2
B A E c D 5S cbipbe 50 [OMCNepeua no ceipsio
c D A E B SS onepatop 132,4 [Wcnepcua no oneparopam
D E B A C 55 dpopmyn 264,4] OucnepcyAa no popmynam
E c D B A S5 oLWKHBKK 79,2 Aucnepcra ownbrY
24 20 19 24 24
17 33 27 26 31
18 38 26 27 21
26 31 21 27 22
22 26 31 22 32
WCTOYHKK BAMAHKA Cymm K8 |Cren ceofiCp KeqF
Dopmyna 264,4 4| 66,1| 10,0151515
MapT. Coipba 50 4| 12,5] 1,89393939
Onepartop 1324 4| 33,1] 5,01515152
Owmrbra 79,2 12| 6,6
Cymma 526 24

526
50
132,4
264,4

DopMybl 1 2 3 1 5
1 24 0 0 0 0
2 0 28 0 0 0
2 ) 0 26 0 0
4 ] 0 0 27 0
5 0 0 0 0 30
DOpMY bl 1 2 3 4 5
1 0 20 0 0 0
2 17 1) 1) 1) 1)
3 0 0 0 0 21
4 0 0 21 0 0
) 0 0 0 22 0
Gopmy bl 1 2 3 4 5
1 0 0 19 0 0
2 0 0 0 27 0
3 18 0 0 0 0
4 0 0 0 0 22
3 ) 26 0 0 0
Qopmy bl 1 2 3 4 &
1 ) 1) 1) 24 1)
2 0 0 0 0 29
3 0 38 0 0 0
4 26 0 0 0 0
5 0 0 29 0 0
Topmy bl 1 2 3 4 &
1 0 0 0 0 24
2 0 0 27 0 0
3 0 0 0 27 0
4 0 31 0 0 0
3 22 0 0 0 0




IIpakTnueckoe 3ansaTHe Ne6.

CpaBHuTeIbHBIH aHAJIN3 KpUuTepusi Xu-KBaapart u kpurepust Kpamepa-Yanma

CpaBHUTH pe3yNbTaThl MPOBEPKH CTATHCTUYECKOH OJHOPOIHOCTH 3a/laHHBIX BBIOOPOK C
MOMOIIbIO MO/JIENIeH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yamnua u xu-kBajapar.

(ITpakTrueckue 3anstus 1 — 4).

IMpakruyeckoe 3anaTue Ne7. IlocTpoeHrMe MMUTALUMOHHOM MOJEJH ISl MOJYYEHHUS
CTATHCTHYECKHX JaHHBIX

MartemaTu4eckasi Mojejib Npouecca

MareMatnueckoe MOJCIUPOBAHUWE IIpollecca HAYMHAETCS C 3aJaHusl IEPEMEHHBIX.
[TepemeHHBIMU 3aal0TCs KOJIMYECTBEHHBIE (bakTopsl, OIIUCHIBAIOIIUE COCTOSIHHE
MIPOM3BOJICTBEHHON CcHUCTeMBbI. (OO000mMMM MpeACTaBICHUE CHUCTEMBbI, YTOOBI OXBAaTHTh KJacc
MPOU3BOJIBHBIX TIOCIEIOBATEIIHBIX MPOU3BOJICTBEHHBIX CHUCTEMBI. JTambl MPOU3BOJICTBA OyIemM
MPEACTABISITh Kak CTaHIMH. COCTOSSHHE CHCTEMbl MIASHTU(UIMPYEM MapameTpoM t (IHUCKpEeTHOE
Bpemsi). B mporiecce mpon3BoACcTBa UTEpaIvs MOTIIa ObI OBITH SKBUBAJICHTHA HHTEPBATY B OJIMH JICHb
(W11 0JTHA MPOM3BOJICTBEHHAS CMEHA), U TOT/1a t Oy/IeT MOKa3bIBaTh KOJWYECTBO AHEH (cMeH). bynem
OTIEpUPOBATh C CIAWHUIIAMHU MPOIYKIIMU W 3allacaMU ChIPbsS, «HE3aBEPIICHHOW MPOAYKIUN» U
rOTOBOH NPOAYKIMH, U3MepseMbIMH B JTUX eauHUIAx'. Beenem ciefyiomue 0003HAueHHs IS
00IIMX MOKa3aTeIeld CUCTEMBbI IPOU3BOICTBA:

N — KOJIMYECTBO CTAHIIUK B MPOIECCE MPOU3BOJICTBA;

I—-HOMep cTaHnuy, i=1...N;

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

Ci(t) — npou3BOANTENBHOCTH | CTAHIIUM B MOMEHTT;

Pi(t) — mpou3BOACTBO | CTaHIMK B MOMEHTT;

Wi(t) —He3aBepiiieHHAs IPOTYKIIMS, JOCTYITHAS /IS | CTAHIIMU B MOMEHT t;
Moenb IpoU3BOACTBCHHOM CHCTEMBI 33/1a€TCsI CUCTEMOI peKyppeHTHBIX hopmyi (7.1 — 7.5):

Cranmus 1

RM) =C,(t) (7.1)
Wi (1) =W, (t-D) + R (t-1) - P,(t-1) (72)
Cranuuu i = 2,3,..,n-1

R () = Min[C; (1), B, (t) +W,,(t)] (73)
W@ =W,({t-D+RE-D-P,t-D) @4
Cranuuu n

P.(t) =Min[C, (t), R, (t) +W, ()] (75)

W3 ypaBuuBanusg (7.1) BUAHO, YTO BBHIIYCK MPOAYKIMH CTaHOUM | paBeH ee
npou3BOUTENbHOCTH. YpaBHuBaHue (7.2) onpenenser WIP, 1ocTynHyto B MOMEHT t, Kak (QYHKITUIO
MEPEMEHHBIX, TOJYYEHHBIX B MPEABLAYIIMI MOMEHT BpeMEHU. A UMEHHO, KOJIMYECTBO JOCTYIHON
HE3aBEepIICHHON MPOIYKIMK cTaHuu | B MOMEHT t, To ecth Wi(t), paBHO 3TOMYy KOJHYECTBY B
npeapinynmii MomeHT Wi(t) rumroc KoJIM4ecTBO HOBOM MPOMYKIMHU CTAHIMH | B TPEABITYIINN
MoMeHT P1(t-1) MHUHYC KOJTHYECTBO MPOAYKIIUH B3SITON ISl IepepabOTKU CTaHIUe 2 B IPEbIIYIINiT
MoMeHT Pao(t-1).

B ypaBnenun (7.3), 3amaercst o0beM MPOM3BOJCTBA Ul CTaHIUI co 2-i mo n-to. O6beM
MIPOU3BOJICTBA OTPAHMYMBAETCS MPOU3BOIUTENBHOCTHIO CTAHIMM MM KOJUYECTBOM JOCTYIHOMN
He3aBepuieHHOM mnpoxaykuuu (WIP). Otmerum, uyto 3Hadenue WIP Bcerma HeoTpuLATENbHO.
VYpaBuenne (7.4) ananorudHo ypaBHeHuto (7.2), Ho Beraucisier WIP st Bcex cranmuii kpome N-id.

1OTMCTI/IM, 4TO €AWHUIA NPOAYKIIUN U3MEHACTCS, ITIOCKOJIBKY OHa MMPOXOAUT YE€PE3 CUCTEMY, ABJISAACH
BHa4daJic CBIpLéM, a B KOHIIC - 3aBCPUICHHBIM HU3JCIIUCM.



VYpaBuenue (7.5) BIUHCIAsSET 00bEM MIPOU3BOICTBA HA MOCIEIHEN CTAaHIIMUA. Y PaBHEHUS IS
WIP nocnegnel cTaHIIMKU HE COCTABIISETCS, TIOTOMY UTO MOCJE HEE MOJy4aeTCs TOTOBast MPOAYKIIUS.

B pexkyppeHTHBIX ypaBHEHMSX [Jsl BBIYMCICHUS 3HAUEHUM NEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIpe/IeTICHbl 3HAUYEHHS BCEX MEPEMEHHBIX st MoMeHTa t = 0. Bepxuuit npenen as t
HE YCTaHOBJIEH, HO IIPU MOJAEIIMPOBAHUU 3TOT IIPEIET 3a4A€TCsI UCCIIEAYyEMbIM HHTEPBAJIOM BPEMEHHU
T, Ha3pIBa€MbIM BPEMEHHBIM TOPHU30HTOM.

Ecinu nmpou3BOOUTENBHOCTH CTaHUMN WM3BECTHBI B IIPEACNIax BPEMEHHOIO TIOPU30HTA, U
3a/laHbl HayaJbHbIE 3HAYEHHs NEPEMEHHBIX B MOMEHT BpemeHHu t=0, TO COCTaBJICHHas cUCTEeMa
YPaBHEHUH MO3BOJISET BBIUMCIUTD COCTOSIHUSI CUCTEMBI IS JIFOOOr0 KOHEYHOI'O N1EPHOJIa BPEMEHH.
Kaxxnias mepemeHHas B MOMEHT BPEMEHHU t 3aBUCHUT TOJIBKO OT IEPEMEHHBIX B MOMEHT BpeMeHH t-1 u
BbIOpaHHBIX JIOMOJHUTEIbHBIX IEPEMEHHBIX B MOMEHT BpPEMEHM t, Mbl MOYKEM BBIYHCIIUTH BCE
IIEpEMEHHBIE 11 MOMEHTA t =1, 3aTe€M BBIYMCIIUTH IEPEMEHHBIE B MOMEHT t = 2, U Tak gayee J10 t =
T. Jlns Toro, 4TOOBI MEPEMEHHBIC PEIICHUS JIETKO MOJydYaluch B JIO0OW 3aJaHHBIA MOMEHT t,
MEPEMEHHbIE CIEAYeT YMOPSAOYUTh TaK, YTOOBl 3HAUEHUE KaXJOW Cleayroleld MepeMeHHON
3aBUCEJIO TOJIBKO OT paHee BIYUCIICHHBIX IIEPEMEHHBIX. J[JI1 paccMaTpuBaeMOl CUCTEMBbI YPaBHEHUM
3TOT MOPSAJOK TAKOB:

R(), W1, RO, W1, R(),..

CayuaiiHble nepeMeHHbIe

B npousBoAacTBEHHOM NpuMepe, Kak B OOJBIIMHCTBE MMHUTALMOHHBIX MoOJENed, TOYHbIE
3HAUEHUS HEKOTOPbIX IEPEMEHHBIX Heu3BecTHbl. Hampumep, NpoM3BOAUTENBHOCTH CTAaHLUN
HEM3BECTHbI U SBJSIIOTCA CIIydallHBIMU BEJIMYMHAMM, MMEIOIIMMH 3a/laHHOe pacrpezaeneHue. B
ciydyae rpokos, «repepadaThIBarOIIMX» CIIMYKU, IPOU3BOJAUTEIBHOCTH ONPEAEISINCH OpOocaHneM
KyOuka. Ilo3TOMy NMpOM3BOAMTENBHOCT Kaxa0ro Mrpoka Ha KakJoW UTepalMu ONpeaessiach
CIIy4alHOM BEJIMYMHOM C JIUCKPETHBIM DPABHOMEPHBIM pACIpPEAEICHUEM, B HHTEpBaji€ LIEIbIX
3gaueHuit ot 1 1o 6.

B Oonee o0mem ciydae TNpEAINONaraeTcsi, 4YTO KakJas MPOU3BOJUTEIBHOCTh HMMEET
HEKOTOpOE 3a/IaHHOE pacnpeeseHue. Toraa mpon3BoJUTEIbHOCTS i-if CTAHIIMU B MOMEHT t SIBIISICTCSI
peanu3anmen Ciry4aiiHoM BEIM4YMHBI, KOTOpas UMEET JaHHOE pacupenenenue. Pacnpenenenue Moxer

OBITH CBOMM [Tl KQXKJIOpH CTaHIMH, TO €CTh Ci (t) ~ Di (t) omi=12,..,n

YupasieHue MoAeJMPOBAHUEM

Ternepb MOXHO OMMCATh MPEACTABICHHYIO BBIIIE UTPY B TEPMUHAX BBEJCHHBIX IEPEMEHHBIX.
MopnenupoBaHre HAUMHAETCS C 3alaHUS HAYaJIbHOI'O COCTOSIHUS CUCTEMBI, KOTOPOE ONPENEIIIeTCS
3HAYCHHUSMU TIepeMeHHBIX B MOMeHT t=0. B Hamem npumepe:

F0)=0, W,/(0)=0, PR,(0)=0, W,(0)=0, PR,(0)=0.

[Ipon3BOIUTENBHOCTH TEPBOrO IEpuojia BHIOMPAIOTCS Kak 3HAu€HUs PABHOMEPHO
pacripe/ielIeHHbIX CIy4allHbIX BEIMYMH (OpOCOK KyOuKa):

C,()=4, C,1)=2, C,(1)=5.
[To ypaBHEHUMSIM MOJIENTM PACCUNUTHIBAKOTCS 3HAYECHUS IEPEMEHHBIX B 1-i1 mepHro:
Pl(l) =4, Wl(l) =0, Pz (1) =2, Wz (1) =0, P3(1) =2.

MopenupoBanue 2- UTEpalii, ¢ HOBBIMH  3HAYEHUSMH TPOU3BOJUTEIHBHOCTEH Kak
CIy4alHBIX BEJIMYUH ISl t = 2:

C.(2)=3, C,(2)=4, C;(2)=1;
P(2=3 W(2=2 P@2=4 W(2)=0 P(2)-=1.

AHaoru4Ho MOZACIINPYCTCA 3-q HUTCpanu:

C.) =1 C,(3 =3 C,(3=1;
RO=1 WE=1L RBEO=2 WQ=3 R@E-=1



[Iporecc mpomokaeTcsi MOCIeI0BATENbHO, TOKa He OYAET JOCTUTHYT BPEMEHHOU TOPU30HT
T =10.

MopneaupoBanue THHAMHYeCKoii cucTembl B MS Excel

Bnauane monenupyercs mepexoj CUCTEMbI U3 COCTOSIHMSL B MOMEHT t=0 B COCTOsIHHE B
MoMmeHT t=1. [IpousBogutenbuocTu 1-i, 2-i1 u 3-i1 ctanuuii Moaenupyrorcs B aueiikax B4,E4 u H4,
COOTBETCTBEHHO. B Kkaxkmoil u3 »Tux s4eek 3amucaHa ¢opMmyina, 3agaronias pPaBHOMEPHO
pacipeeNeHHYIO [EJI0UYHUCIECHHYIO CIIy4YallHyI0 BETMYMHY B MHTEepBaJie oT 1 70 6:

=[HEJIOE(CJTYHUC()*6)+1.

B sueiikax 4-i1 CTpOKU MOJEINPYIOTCS COOTBETCTBYIOIINE YPAaBHEHHUS
Sueiika u popmyna YpaBHeHue
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4=MUH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
14=MIH(H4;F4+G4) (7.5)
J4 =14

BapuanTbl 3a1aHui

Hcnone3yss mMaTeMaTH4yecKyro Mojelb, 3amgaBaemyro (opmymnamu (7.1)-(7.5), moctpoutsb
KOMITHIOTEPHYIO MOJIEIIb, IPOU3BECTH MOJETHPOBaHue paboTsl B TedeHne 100 cMeH aiist pa3IuaHbIX
IPOM3BOJICTBEHHBIX JUHUHA. OLEHUTHh CpeAHMH BBIXOJ TOTOBOM HPOAYKIMHM 3a CMEHY, U €ro
CpeIHEKBaJpaTUyecKoe  OTKIOHeHue. OmnpenenuTb  CpeAHME  IOKa3aTelnu  KOJIMYEecTBa
HE3aBEPIICHHON MPOAYKIIUH.

1) npou3BOJICTBEHHOH JHMHUKM COCTOSINECH M3 4 CTaHKOB, CIy4aiiHas BEJIMYMHA 33alomias
MIPOU3BOUTENILHOCTh KXKIOTO CTAHKA UMEET pAaBHOMEPHOE paclpeielieHue CO CPEIHIM 3HAUCHUEM
paBHBIM 5 U nucnepcueii 4.

2) MPOW3BOJICTBEHHOMN JIMHKH, COCTOAIICH W3 5 CTaHKOB, CiydaiiHas BEIMUYMHA 3aarOIast
MIPOM3BOIUTEIFHOCTh KAXKIOTO CTAaHKAa MMEET TPEYrOJIbHOE CO CPEAHWM 3HAUYE€HHEM PaBHBIM 6 W
nucnepcuent 4.

3) MpOM3BOJICTBEHHO!N JMHUHM COCTOSIICH M3 5 CTaHKOB, CIy4ailHas BEJIMYMHA 3aalolias
POM3BOIUTENLHOCTh KaX/I0T0 CTaHKAa HMEET HOpMaJIbHOE paclpeiesieHue CO CPeAHUM 3HAYCHUEM
paBHBIM 7 U nucnepcuei 4.

IIpakTnueckoe 3ansitue Ne8. IlocTpoenme auarpaMM o0TOOpakalOIIMX pe3yJbTaThbl
IKCIIePUMEHTAa

VII ®umepa npeaHazHaueHO JIJIsl COMIOCTABIEHUS BYX BHIOOPOK IO YaCTOTE BCTPEUAEMOCTH
MHTEpECYIOIIEero uccienonareis ¢ dekra.

(cpaBHEHUE IBYX BBIOOPOK, MPEACTABIEHHBIX U3MEPEHUEM IO TUXOTOMUYECKOM IIKaJIe)

Kputepuii oneHnBaeT 10CTOBEPHOCTh Pa3IMYMid MeKAY NPOLUEHTHBIMH J0JSIMH ABYX
BBIOOPOK, B KOTOPBIX 3aperucTPUMPOBAaH HHTepecyommii Hac 3P dekT.

Cytp yrmoBoro mnpeoOpa3zoBaHus Puinepa COCTOMT B IEPEBOAE MPOLEHTHBIX J0JeH B
BEJIMYMHBI IIEHTPAJIbHOIO YIja, KOTOPBIA M3MepseTcs B pajauaHax. bosbliei mpoieHTHOH noie
OyzaeT cCOOTBETCTBOBATh OOJBIINIA yroi ¢, @ MEHBIIEH J10JI€ - MEHBILUH Yrojl, HO COOTHOILIEHHUS 3/1€Ch
HE JIMHENHBIE:

@ = 2*arcsin(+P),

rae P - mpouieHTHas 10515, BhIpaKeHHAs B AOJSAX €UHUIIBL.

IIpn yBenuueHMHM pacxXxOXKIEHUs MEXAYy yriamMu ¢l um @2 M yBeIWYEHUS YHMCIEHHOCTHU
BbIOOPOK 3Ha4YeHHe KpUTepus Bo3pacraeT. Uem Oosbliie BeTu4YMHA OF, TeM Oojiee BEPOATHO, YTO
pa3ianyns JOCTOBEPHBI.

l'unoressr YII @umepa



Ho: Jost nuii, y KOTOPBIX MPOSBISIETCs: HcciaeayeMblid 3 dekT, B BeiOopke 1 He Oosbiie, yem
B BBIOOpKE 2.

H1: J{onst nuu, y KOTOPBIX MposBIsieTcs: uccieayeMblil 3¢ dekr, B BeiOopke 1 Gombie, uem B
BBIOOpKE 2.

Orpannuenus YII @uiepa

1. Hu ogHa U3 conocTaBisieMbIX J0Jei He JOKHA ObITh PABHOM HYIIIO.

2. BepxHuil mpeaen B KPUTEPUHU (@ OTCYTCTBYET - BBIOOPKHM MOTYT OBITH CKOJIb YTOIHO
OOJIBIIMMH.

HwxHnuit npenen - 2 HaOmioneHust B 0HOW U3 BBIOOPOK. OMHAKO JTOHKHBI COOMIONATHCS
CJIEIyIOIIE COOTHOILIEHUS B YUCICHHOCTH JIBYX BHIOOPOK:

a) €CI B OIHOM BBIOOPKE BCETO 2 HAOIIOACHHS, TO BO BTOPOM TOJKHO OBbITh HE MeHee 30:

ni=2 -> n>30;

0) eci B O/THOM 13 BEIOOPOK Bcero 3 HaOJFO/ICHHS, TO BO BTOPOM JIOJDKHO OBITh HE MEHee 7:

ni=3 ->n>7;

B) €CJIM B OJTHOM U3 BEIOOPOK Bcero 4 HaOJIIOICHUS, TO BO BTOPOM JTOJDKHO OBITh HE MEHee 5:

ni=4 -> n>5;

T) TIPH N1, N2>5 BO3MOXKHEI JIFOOBIE COTIOCTABICHHUS.

B mpuHIMne BO3MOXHO U COIOCTaBIIEHHWE BHIOOPOK, HE OTBEYAIOIIUX 3TOMY YCIIOBHIO,
HaIpUMep, ¢ COOTHONIICHHEM n1=2, N;=15, HO B 3THX CIy4asX HE yIACTCS BBIBUTH JOCTOBEPHBIX
pazInumil.

YrioBoe npeodopasoBanue ®duiepa NpuUMEHSETCS UIsl CPaBHEHMS JBYX IPOLIEHTHBIX
JIOJIeH, IPU YCIIOBHUHM, 4TO UX cymMa coctasisieT 100%.

Y100CTBO MaHHOTO KPUTEPHUS OYCBUIAHO: OH MOXKET IMPUMEHSTHCS K KavyeCTBEHHBIM
AAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIIMM, OH MPHUMEHSIETCS K IMPOIEHTHBIM JI0JIIM
(KOoTOpbIE OYEHb PACIPOCTPAHEHBI B SKOHOMHUKE, IICUXOJIOTUH U MEJaroruke).

Orpanunyenus i IPUMeHEHHs YIJIOBOro npeodpazosanus @uiuiepa:

1. IlporieHTHBIC JOJMU AODKHBI OTpPakaTh BEPOSITHOCTh TMOSIBIICHUS COOBITHS B OJHOMN
BBIOOpKE, T.€. B cymMmMe cocTaBisaTh 100%.

2. Hu ogHa 13 conocTaBisIeMbIX J0JIeH HE JOJIKHA OBITh PaBHOM HYJIIO.

3. Huxuwuit npenen — 2 HabmoaeHus B 0HOM U3 BBIOOPOK. [Ipu 3TOM HE0OX0AUMO, YTOOBI
BBIOOPKH YZOBJIETBOPSIIU CIEAYIOIIUM YCIOBUSIM:

- €CJIM B OJJHOM BBIOOPKE POBHO 2 HAOMIOACHHUS, TO B JPYTOi NOKHO OBITH He MeHee 30);

- €CJIK B OJIHOM BBIOOpPKE pOBHO 3 HAOIIOIEHNUS, BO BTOPOU JOJKHO OBITH HE MeHee 7;

- €CJIM B OJHOU BBIOOpKE pOBHO 4 HAOIIOACHMS, BO BTOPO TOJKHO OBITH HE MEHEe 5.

IIpakTnueckoe 3ansaTue Ne9. IlocTpoenne rpeko-J1aTHHCKUX KBAaJIPATOB U NIPOBe/ieHUE
AUCTIEPCHOHHOI0 AaHAJN3A Pe3yJIbTATOB IKCIEPUMEHTA

3agaHMe: MOCTPOUTH TPEKO-JIATUHCKUE KBaJApaThl U MPOBECTH AMCIIEPCHOHHBIM aHalu3
pe3yNbTAaTOB IKCIIEPUMEHTA.

IIpoueaypa oueHnBaHus

OneHka BIMOJIHEHHON MPAaKTUYECKON pabOThl TPOBOAMUTCS 10 CIAEAYIOLIUM KPUTEPHUSIM:
Hanuuue Bceil cyecTBeHHOM nHpOpManuu no padbote

TO4YHOCTB M ITOJIHOTA IPETOCTABIISAEMBIX CBEICHUI

HenpotuBopeunBoCcTh NPUBOAMMOI HH(DOpMAIIH

[TpaBUJIBHOCTH MHTEPHPETALNII U BHIBOJIOB, KOTOPBIE ClIEIaHbI IO pe3yJbTaTaM padboThI
CreneHp JOCTMKEHUSI CTYIEHTOM ITOCTABJIEHHOM LI€TIN

O60CHOBaHHOCTH TPUMEHSEMOT'O PELICHHS

['paMOTHOCTB (coaepxKaTeabHas) HCIIONIb3YeMbIX (POPMYITHUPOBOK

NoookrwbdPE

Kpurtepuu oneHKH 3a OTYETHI 10 MPAKTUYECKUM paboTam:
— OIIEHKa «3auTEHO» CTAaBUTCS CTYAEHTY, KOTOPBIM MPOJEMOHCTPUPOBAI PE3YIbTAThI
BBITMIOJTHEHUS TIPAKTUYECKO paboThl, COOTBETCTBYIOIME MOCTABICHHBIM 3a/1ayaM, U MPeJoCTaBUI



oT4yer, O(OPMICHHBIH JOKHBIM O0pa3oM M COJEpIKALIMA KpaTKOE OINUCAaHWE MOJTYYEHHBIX
pE3yJIbTaTOB;

— OILICHKA «HE 3a4TE€HO0)» CTABUTCS CTYJIEHTY, KOTOPbII HE POAEMOHCTPUPOBAIl PE3YJIbTATHI
BBINOJIHEHUS IPAKTHUECKOW pabOThl UM HE IPEACTABUII 110 HEW OTYET WM MIPEICTABICHHBIN 0TUeT
HE COOTBETCTBYET TPEOOBAHUSM 110 0()OPMIICHHIO.

7.3. OueHoYHbIe CpeaCcTBa JJs NMPOMEXKYTOYHOH aTTECTAIMU MO HTOraM OCBOEHUSI
JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalu

Cemectp 1
Ne Bomnpocs k 3auery
n/n
1 | OGmue noHATHS 0 HayKe, €€ LesIX U PYHKUUAX U CYIIHOCTHBIX MPU3HAKOB.
2 | OO1iee MOHATHE O METOJOJIOTHH HAYYHOT'O UCCIICIOBAHMS, €€ aCTIIeKTaX U (DYHKITUSX.
3 | CkpbITHEe MEXaHU3MBbl HAYYHOTO TBOPUECTBA M 3THUKA UCCIIEIOBAHUS
4 | MarepuajiucTuieckas TMajJeKTHKa KaK TPaJIUIIMOHHAS METOI0JIOTHYeCKast OCHOBA

HAYYHOTO HUCCJIEeIOBAHUSI.
["'HOCEO0JIOTHST KaK METO/I0JIOTHYECKasi OCHOBA HAYYHOT'O MCCIICIOBAHMS.
Jloructuveckrue 3aKOHBI M JIOTUCTHYECKHE (HOPMBI MBIIUICHUS KaK METO0JIOTHYECKUE
OCHOBa HAyYHOTO HUCCJIEI0BAaHUSI.

7 | CUCTEMHO-CTPYKTYPHBIH NOJIXO/.

8 | CuHepreTHYeCKuil MoAX01.

9 | AHTpPONONOTHYECKHUI TTOJXOI.

10 | 'epMeHEBTUYECKHIT TTOIXO/I.

11 | 'ymanucTryeckuii (JINYHOCTHO-OPUEHTUPOBAHHBIN MOJXON).

12 | KynbTyponorndeckuii moIxo.

13 | Busibl HayyHOT0 UCCIEI0BaHMSI U UX CYIIHOCTb.

14 | O6mure moHATHS 0 METOJIaX HAYYHOTO UCCIICOBAHMS U UX KJIACCU(PUKAIIHSL.
15 | MeTo/1bl SMIIMPUYECKOTO UCCIIEAOBAHMSL.

16 | MeTo/IbI TEOPETUYECKOTO HCCIIEIOBAHUSI.

17 | BeiGop TeMbl U OpraHM3anys Hay4YHOTO UCCIIEOBAaHUSI.

18 | MeToauka uccieaoBaTenbCKoil paboThI.

19 | Coneprxanue u pe3yabTaThl UCCIICIOBAHMS.

20 | CtpykTypa BeJJleHUs JUCCePTaIIH.

21 | OcHOBHAas YacTh JUCCEPTAMOHHON PaOOTHI.

22 | OcHOBHBIE MpaBUJIa NOJATOTOBKH PYKOIIHCH K MEYaTH.

23 | HayuHas cTaThs.

24 | Meronnyeckue peKOMEH IAINH.

25 | Te3uchl NOKIAI0B U BBICTYIIIICHUH.

26 | Kakne ypoBHU HCCIIEIOBAHHUS CYIIECTBYIOT B HayKe?

27 | Kakue Buapl HabM01eHNS OBIBAIOT?

28 | B yeM 3aki04aroTCsl OCHOBHBIE (DYHKIIMH U HEJJOCTATKH HAOIIOICHHS?

29 | B ueM cocTosIT 0COOEHHOCTH IKCIIEpUMEHTa?

30 | Kakue OBIBAIOT BUJIBI SKCIIEPHMEHTA?

31 | K kakomMy ypOBHIO HAyYHOT'O MCCJICTOBAHUS OTHOCHTCS MBICIICHHBIH SKCIIEPUMEHT?
32 | KakoBo 3Ha4yeHue popMaan3aly B HAyYHOM MTO3HAHUU?

33 | KakoBa Qynkius abcrparupoBanusi?

34 | B ueM COCTOUT OrpaHMYEHHOCTh a0CTpaKIu?

a1

(ep]




Bonpocsl k 3auery

n/n

35 | Kakue ObIBatOT BUIbI HHIYKIIUH?

36 | Ha3oBure cienmpuieckre 4epThl HAYYHOTO HCCIIeIOBAHNUS.

37 | Hayka kak ¢opma OOIIECTBEHHOIO CO3HaHMs, COLMAIbHO 3HAYMMOM JIeSTEIBbHOCTH,
CPEJICTBO MPeoOpa3oBaHwsl OOIIECTBA U TUIHOCTH.

38 | CtpykTypa n GyHKIIMHM TEOPHUH.

39 | Posb 1 MECTO MPAKTUKHU B MO3HAHUH MUPA M B HAYYHOM HCCJIEIOBAHUU.

40 | PackpoiiTe B3aMMOCBs3b (GUIOCOPCKOM ¥ HAydHOH MeTomosioruu. KakoBbl UX
IPUHIUIHATIBHbBIC OTINYUA?

41 | Yto 03Ha4aeT «0OBEKTUBHOCTH» HAYUHOI'O 3HaHUA? PackpoiiTe KOHKPETHOCTh MOHUMAaHMSI
00BEKTUBHOCTH HAYYHOT'O aHAJIM3a.

42 | NaiiTe XapaKTePUCTUKY CYOBEKTHOCTH HAyYHOH METOJIOJIOTHH.

43 | IlokaxuTe HCTOPUUYECKUI XapaKTep CPEACTB HAYYHOT'O aHAJIM3A.

44 | Kakye KpuUTEpUU HAyYHOCTU 3HAHUSA aKTYaJIU3UPOBAINUCH B MOCTKJIACCUYECKOM HAayKe U
nouemy?

45 | OTMeTbTe KOHIENTYyaJbHbIE OCHOBBI MHTETPALMH HOMOTETHYECKOHW M uaeorpaduyeckoi
METO0JIOTUH B COBPEMEHHO! HayKe.

46 | daiiTe XapaKTEpPUCTHKY METOJOJIOTUYECKON KyJIbType HaydyHOro aHaim3a. Yem
onpeensercs npodeccHoHaNN3M Hay4YHOI0 CTUJIsSL aHayn3a’?

47 | B yem cocrout mnpobiema «mpenesnoB Hayku»? Kakue OCHOBBI M IPEINOCBUIKH IS
BO3HHUKHOBEHUS «IIPE/IETIOB HAYKM)» MOXET COepKaTh B c€0€ METOA0IOTMUYECKUM aHanu3?

48 | OTmeTtbTe GOpPMBI 3HAHUS, XaPAKTEPHBIE IS SMIUPUUECKOT0 YPOBHSI TO3HAHMSL.

49 | HazoBute cnenn(uky HaydyHOW TUIIOTE3bI Kak (Gopmbl 3HaHUs. OXapakTepu3yilTe mporecc
BBIJIBUKEHUS TUIIOTE3bI U €€ IPOBEPKH.

50 | Packpoiite cnenuduky mpoBepKrd UCTHHHOCTH HAYYHBIX TEOPUI B 3aBUCHMOCTH OT CTETICHU
ux popMau3aIiu.

51 | Kakue npeanoxxenus ((hakThl) B HAyKE MOTYT Ha3bIBATHCS POTOKOJIBHBIMU?

52 | Kakue ¢pyHKIMHU B HayKe BBIIOJIHSIET NPOLlelypa HHTepIpeTan?

53 | Kakue cBOHCTBa CUCTEMBI TO3HAHUS XapaKTEPU3YIOTCS TEPMUHAMU «UMMaHEHTHOCTb» U
CUMIUTHITUTHOCTH)?

54 | PackpoiiTe MeXaHu3M BIHSHUSA HAYYHOW METOAOJIOTUH Ha MPOLECC TEOPETUYECKOTO
MO3HAHMSL.

55 | ITokaxkuTe B3aMMOCBSI3b METOJIOJIOTHUH U UI€0JIOTHH HA TEOPETHUECKOM YPOBHE MO3HAHUSI.

56 | [loaroToBbTe KpaTKyl0 XapakTepUCTHKY oOmero 3ambeicia TeMbl: OcobeHHOCTH
OHMOJIOTMYECKOr0 MCCIeI0OBAHHUS.

57 | ApryMEeHTHUpPOBAaHO H3JIOKUTE MpPoOJIeMy, OOBEKT, MPEAMET, Lelb, 3aJayd U TUIOTE3Y
VICCJIEIOBAHMSI.

58 | CocraBbTe man cOopa nHGOPMAIHH TIO TEME.

59 | HazoBuTe ycnoBus MOJTyuyeHHUs] OObEKTHBHOM OLIEHKH IMCUXO0JI0r0-TeJarorn4ecKux sSBICHUN
Y TIPOIIECCOB ¥ BO3MO)KHBIE IPUYHHBI OIIMOKY ITPH OIICHUBAHHH.

60 | Ilepeuncnure TpeOOBaHMS K IPOIEype MPOBEACHUS TECTUPOBAHMUSL.

61 | OxapakTepu3ylTe JOCTOMHCTBA METOJIOB HAOJIIOJCHHUS U KCIIEPUMEHTA.

62 | BeimenuTe MpennooKUTEIbHBIN MPeIMET W3YUeHHUS B CIEAYIONIMX HCCIIEeIOBATEIbCKAX
TeMax: (OpMHUpPOBAHHE AapTUCTU3MA KaK »3JEMEHT IMOJATOTOBKH OyIyIIero Ieaarora;
FOTOBHOCTh K CAaMOpa3BUTHIO Kak Ielb OOpa3oBaHMs; HCIOJb30BAaHHWE HOBBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUH B MPOOIEMHOM O0yUYCHHH.

63 | Chopmynupyiite TeMy 1 OOBEKT HCCIIEIOBaHUS, B KOTOPOM BBIJIENICH CIIEIYIOIINN TPEIMET:

MeAarorndeckue yCIoBHS afanTalinud 3apyO0eKHbIX TYMaHUCTUYECKUX CHCTEM 00pa3oBaHUs
K OCOOCHHOCTSIM POCCUICKON JEHCTBUTEIHLHOCTH.




Ne Bonpocsl k 3a4eTy
n/n

64 | Uem 00BsACHSETCS BO3MOKHOCTh MHOTHX Pa3lWYHBIX WHTEPIPETAMH OZHOTO M TOTO Ke
negarorndeckoro (axra?

65 | UeM oTIIMHAIOTCS JIOTHYECKAs! U XYJOXKECTBEHHO-00pa3Hasi HHTEPIPETAIHs?

66 | OOBsicHUTE, KaK MUHUMH3UPOBATh BIHMSHHUE JIMYHOCTHOTO (haKTopa HMHTEpIperaTopa Ha
pEe3yJIbTaThl HHTEPIIPETALNH.

67 | Beipa3zuTe oIHYy U Ty e MBICIb (HampuMmep, 0 HeoOXoauMocTu AuddepeHIrnpoBaHHOTO U
WHIUBHTyJIbHOTO MOJX0/a K yJal[HMCs) HCIOIb3YS Pa3HbIe CTHIIM M3JI0KCHHS: HAYYHBIH,
y4e0HO-IIeJarornyeCcKui, MONyJspHbIN.

68 | CocTaBUTh KOHCIIEKT HAYYHOM CTAThH.

69 | [Ipoananu3upoBaTh NMPaBUILHOCTH O(DOPMIICHUS HAYYHOW padOTHI (IUIIJIOMHOM paboTHI,
JIUCCepTaIin).

7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
MPOBe/IeHH
Cemectp . Kpurtepuu u HOPpMbI OLIEHKH
NMPOMEKYTOYHOM
aTTecCTAlUH

OrneHKa «3a4TE€HO» BBICTABISIETCA B CIIy4ae €ClIH
CTYZEHT, OTBeUasi Ha BOIPOC CBOOOHO ONEpPUPYET
TEPMUHOJIOTUEN, TPAMOTHO CTPOUT CBOO PEUb,
OTBET OCHOBAH Ha M3YYE€HUU HE TOJBKO y4eOHOIH,
HO Y HAyYHOMU JINTEpaTypbl U HOCUT OCMBICIICHHBIN
XapakTep, a He XapakTep «3a3yOpuBaHus», IpU
3TOM CTYJEHT JIOJIKEH BBICKa3bIBaTh COOCTBEHHYIO
1 3auer HO3MILIKIO IO Han0oJiee CIOPHBIM BOIIPOCAM.
CTyzneHT NOJHOCTBIO PACKPBIBAET IIOCTABICHHBIN
BOIIPOC U OTBEYAET HA JOMOJHUTEIBHBINA BOIIPOCHI

«BavYTCHO»

O1neHka «He 3a4TEHO» BBICTABIISETCS B TOM
ClIydae, €CJIA CTYJIEHT HE OTBEYaEeT Ha BOIIPOC,
100 OTBET HOCHUT XapakKTep «OOPHIBOYHBIX)
3HaHu#. CTyneHT (pakTHYeCKU HE OPUEHTHPYETCs
B BOIIPOCE.

«HC
3a4TCHO»




8. YuedHo-MeTOHYecKOe H HH(OPMALIMOHHOE 00ecneYeHUe TUCIHIIINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox m3panus ouoaunortexe /
n/u MeTOoANYECcKOoe mocooue,
HaumeHoBaHnue
NMPaKTHKYM, IP.) 3EC
1 | I'epacumos b. 1. OCHOBBI HAYYHBIX UCCIICTOBAHHMA Y4ebGHOe mocobue 2018 3BC
«ZNANIUM.CO
M»
2 Oguapos A. O. MeTon00r1s HAy4YHOT0 UCCIIEOBaHUs Y4eOHuk 2019 9BbC
«ZNANIUM.CO
M»
3 | Munsko 3. B. Metoapl IPOTHO3UPOBAHUSA U UCCIEAOBaHUS | YueOHOe mocoodue 2017 3BC «IPRbooks»

onepanui

8.2. lonotHuTEIBHAS JIATEPATYPA

Tun (yueOHuk, yuedHoe

KoaunuecTBo B

Hay4YHOH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3panus ondauorexe /
n/n MeTOoanYecKoe mocoomne,
HaumenoBanue
NPAaKTHKYM, AP.) 3EC
1 | CkBoproBa JI. M MeTon010THs HayYHbIX UCCIIEIOBAHUN Y4eOHoe mocodue 2014 9BC «IPRbooksy»
2 | Teunesa B. 3. Opranu3anus UCcciIeI0BaTeILCKON Y4eOHO-METOTHYECKOE 2016 3BC «IPRbooks»
JESTEIILHOCTH C UCMOJIb30BaHUEM nocooue
COBPEMEHHBIX HAyYHBIX METOJOB
3 Jlamaesa M. T'. Metoaoorust HAy4HbIX UCCIIE€I0BAHUM VY4yebHoe 1mocodue 2017 OBC «IPRbooksy




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

CHUCTEM

WebofScience[DnekTpoHHbI pecypc| : MyIbTUANCHMIUIMHApHAs pedepaTuBHas Oa3za
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016—. — Pexum JOCTyIIa:
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

Scopus [DnekTpoHHEIH pecypc]: pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004—
. — Pexxum pocryna: scopus.com. — 3ari. ¢ 3kpana. — S3. pyc., aHri.

Elibrary[ DnexkTpoHHBIN pecypc| : HaydHas aIeKTpoHHas oudimoreka. — Mocksa: HOb, 2000—
. — Pexxum pocryma: elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.
SpringerLink[DnexTponHsiii pecypce] : [0a3a mannbix]. — Switzerland: SpringerNature, 1842—
. — Pesxxum noctyna: link.springer.com. — 3ari. ¢ skpana. — S3. aHri.

ScienceDirect[ DneKTpOHHBIH pecypc] : KOJUJICKIUSA AJIEKTPOHHBIX KHUT
uznarenbctBa Elsevier.  — Netherlands: Elsevier,  2018-. —  Pexum  jgoctyna:
sciencedirect.com. — 3aru. ¢ skpaHa. — SI3. aHriI.

Cambridgeuniversitypress[ DIeKTpOHHBIH pecypc] : KYpHAITBI U3IaTENIbCTBA.

— Cambridge: Cambridgeuniversitypress, 2018—. — Pexxum gocryma: cambridge.org. — 3ari. ¢
JKpaHa. — SI3. aHru.

NEICON [3nexTpoHHBIN pecypc]: aNeKTpoHHas HHGOpMAIUsi: apXUB HAYYHBIX KYPHAJIOB. —
Mocksa: HOMUKOH, 2002—. — Pexxum gocTyma: neicon.ru/resources/archive. — 3ari. ¢ 3kpaHna.
— 3. pyc., aHriL.

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

0 PexBu3uTHI 1O0rOBOpPa

N HanmenoBanue I10 o . P

n/n (nata, HOMep, CPOK JAelCTBHS)
1 Windows beccpounas
2 OfficeStandard beccpounas

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIeCTBJIEHUSsI

06pa30BaTeJ’leOFO npouecca mo JTMCHUMIIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS
N Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
/I | NPaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
MOMeIeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 0fyuaroumxcsi (HoMep ayTUTOPHH)
VYyeOHas ayautopus 1)1 npoBeaeHNs 3aHATuil | CToJibl YU4EHUYECKHE JIBYXMECTHbBIE
JEKIIMOHHOTO THMa. YueOHas ayauTopus s | (MOHOOJIOK), CTOJ YUYEHUYECKUI
MPOBEJICHUST 3aHSITUM CEMHUHAPCKOTO THIA. | ABYXMECTHBINA , CTOJ MPENOIaBaTEIbCKUN ,
VYuyebHast ~ ayauropus UL KYpCOBOTO | CTYJ MPENo0/1aBaTeNIbCKUM, JIOCKa
1 | MPOCKTHPOBAHMS (BBITIOJIHEHUSI  KYpPCOBBIX | ayJIUTOpHAs (memnoBast), Kadenpa,
pabot). YueOHas ayIuTOpHs AJIs IPOBEACHUS | IPOEKTOP, IKPaH.; KOMIIBIOTEP.
TPYIIIOBBIX " WHIUBUTYaTHbHBIX
KOHCYJbTallMii. Yd4eOHas ayauTopus IUis
MIPOBEJCHUS 3aHATUN TEKYIIETro KOHTPOJIS U
npomexxyrouHoit arrectanuu (C-801)
KommbrorepHsiii kinacc. YueOHast ayautopus | [lepeHocHOl mpoekTop , 3kpaH., CToJbI
JUISl IPOBEACHMSI 3aHATUHN JIEKIIMOHHOTO TUIA. | YYEHUYECKHE, CTOJ IPENoAaBaTeIbCKUM,
2 | YueOHas ayauTopwHs I IPOBEACHUS 3aHATHH | cTyibs, [IK ¢ BeIxogoM B ceTh MHTEpHET .

CEeMMHAPCKOro THUMA. YuyeOHas ayAUTOpHUS s
pOBEJICHNUS J1a00OpaTOPHBIX paboT. YuebHas




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U J1a00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

ayIUTOpUsl N7l KypCOBOTO MPOEKTUPOBAHUSA
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIuTOpUsl UIsl TPOBEICHHS TPYIMIOBBIX H
WH/IMBUYAIbHBIX KOHCYJIbTallMi YueOHas
aymIuTOpUsl Il MPOBENCHUS  3aHATHIA
TEKYIIET0 KOHTPOJISI M  MPOMEKYTOYHOH
aTTECTaIUH. Kabuner uH()OpPMATHKH
(KoMIBIOTEpHBIC Kiacchl). (9-814)

[TomerieHne 11 CaMOCTOSITENIBHONW pPabOThI
cryaentos (I'-401)

Crobl YUCHHUYCCKUE, CTYJIbs YYHCHUYCCKUC,

IIK ¢ BbIx0A0M B ceTb MHTEpHET




