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

b1.B.03

(uHOeKc OuCyuniuHbol)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MCTOZ[I/IKa IMOCTAHOBKH U NIPOBCACHUS SKCIICPUMCHTA

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAITPABJICHUIO ITOITOTOBKU
40.06.01 FOpucnpyanenuus

HaIpaBJIEHHOCTH (TIPpOdUIIB)
YTron0BHBII IPOLIECC

®opma o0ydeHUs: 3a09HAs
I'ox mabopa: 2020
Oo6mas TpynoemMkocThb: 6 3E

Pacnpe)le.ﬂe}me aC0B JUCHUILIMHBI IO CeMeCTpamM

Cemectp 1
dopma KOHTPOJIsA 3auer Hroro
Bun 3ansTuit
Jlexumnm 18 18
JlaGopaTopHble
[TpakTHyeckue 18 18

PyKkoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P

ITpomMexyTouHas arrecranus

KonTakTHas pabora 36 36
CamocrosTenbHas paboTta 180 180
KonTpoib

Hroro 216 216




Pabouyto mporpamMmy cocTaBuiI(H):

[Tpodeccop aenapramMeHTa MarucTparypsl (OU3HEC-PorpamMM), TOKTOpP SIKOHOMHYECKUX HaYK,
npodeccop, Casenkos [1.JI.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

PykoBouTeIb IenIapTaMeHTa MarucTpaTyphl (OU3HeC-porpamMm), KaHAUIaT SIKOHOMUYECKHX HAYK,
noueHt, [llepcrodurosa A.A.

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUILUTHHBL:

OtcyTcTBYyeT

Penensent

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

Pabouass mporpamma nucuuiuiMHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yuebGHOro miana
HanpaBieHus noarotosku 40.06.01 FOpucnpynenuus

Cpoxk aeiicTBusi padoyeii nporpaMMsbl JMcHUIIMHBI 10 «31» aBrycra 2024 r.

COI''TACOBAHO

3aBeayromnuii kadenpoit «YToj0BHOE MPABO U MPOIIECCH

« _ » 20 T. C.B. IOnomien
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu nenapraMeHTa MarucTpatypsl (OU3HEC-IporpamMm)

(mpotokon 3acexanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ies1b OCBOEHUS JUCHMIUIMHBI — TEOPETHUECKU U NMPAKTHUECKU U3YyUUTh, U COPMHUPOBATD Y
00y4aromuxcsi HABBIKM HCIOJB30BAaHMS METOAOB IUIAHHUPOBAHUS OJKCIEPUMEHTa, cOopa u
cUCTeMaTH3allud [JaHHbBIX, YHUCICHHOM OOpabOTKM IOJIYYEHHBIX PpEe3yJbTaTOB U KOPPEKTHOH
MHTEPIIPETALIUU PE3YJIbTaTa SKCIIEPUMEHTAILHOTO HCCIIE0BaHUS

2. Mecro nucuuiminabl B cTpykrype OIIOIT BO

HI/ICHI/IHHI/IHBI u IMIPaKTHUKH, Ha OCBOCHHUH KOTOPBIX 6a3preTC}I JaHHasz
AUCHUIIIMHA: AUCHUIITIMHBI ITPEABIAYIICTO YPOBHA 06pa3013aH1/1;1.

I[I/ICIII/IHJII/IHI)I W OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JAUCHUITIIMHBI HGO6XOI{I/IMO KakK

MNpEAMICCTBYIOICC IIOATOTOBKA U HAITMCAHUC JUCCEPpTALIUU, TIOATOTOBKA K CAAYC TOCYHapCTBECHHOI'O
9K3aMCHa, IIOAroTOBKA K CAa4€ KaHIUAATCKHUX 5K3aMCHOB.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

HNuagukaropbl
dopmMupyemsbie U
KOHTPOJINpyeMble AOCTILREHUT I[lnannpyemble pe3ybTaThl
KOMIIeTeHI Ui
KOMIIeTeHIINH o0yueHust
(Ko 1 HAMMEHOBaHUE) (xon n
HaWMCHOBAHHE)
(TIK-2) CIIOCOOHOCTBIO - 3HaTh: MPOOIEMBI FOPUINIECKOM
aHaJIN3UPOBATH POOIEMBI OTBETCTBEHHOCTH, 3aKOHHOCTH U
IOpUINYECKON OTBETCTBEHHOCTH, PaBOIOPSJIKA
3aKOHHOCTH W  TIPaBOMOPSJIKA, YMeTh: aHAIU3UPOBATH MPOOJIEMBI
Jenas BBIBOABI M 00OOIICHHS FOPUJINYECKON OTBETCTBEHHOCTH,
BBICOKOTO YPOBHSI, CBOMCTBEHHbBIC 3aKOHHOCTH W MPABOIOPSJIKA, eTast
IOpUINYECKON HayKe BBIBOJIBI U 0000IIIEHUST BEICOKOTO
YPOBHS$I, CBOMCTBEHHBIE FOPUINYECKOM
HayKe
Bnaners: HaydHBIMH METOAMU
IOpPUINYECKON HAYKU
(YK-1) criocoOGHOCTBIO K - 3HaTh: COBPEMEHHbIE HayUHbIE
KPUTUYECKOMY aHaJIU3y U OLIEHKE JOCTH>KEHHS M UJIEU B
COBPEMEHHBIX HAYIHBIX MEXKIUCIUTIITIHHAPHBIX 00JIaCTIX
JOCTH>KEHUH, T€HEPUPOBAHUIO YMeTb: reHepupoBaTh HOBbIE UEH
HOBBIX HJIEH TIPH pEIICHUHN TIPU PEIICHUH UCCIIE0BATEIIbCKUX
MCCJIEI0BATENbCKUX U 3a/a4
MPaKTUYECKHX 3a/1a4y, B TOM Braners:HaBbIKaMU TEHEPUPOBAHUS
qHCIie B MEXKTUCITUTUIMHAPHBIX UJeH Mpu pereHnn
o0macTsx WCCIIeIOBATENIbCKUX 3a]a4




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIA
Monayas . HaumeHoBaHue TeM 3aHATHIA
yueOHoi . Cemectp |O0bem, .| banabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
(pasaen) (yueoHoli paGoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex 2
Pounb skcnieprMenTa B pOBEICHUU HAYYHOTO
MCCIICTOBAHMS
CP 10
ITP 6 KommiekT otueToB no
[TocTpoeHue MeKTPOHHBIX TAOIHIL SIS MPAKTUICCKIM
MCXOJHBIX TAHHBIX YKCIICPUMEHTA pabotam
CP 10
Jlex Dransl NPOBEICHUS YKCIEPUMEHTAIBHOTO 2
Cp WCCIIETIOBAHMUS 10
MeTtoauka W3mepeHue pe3ysibTaToB U MOJTYICHHE
MIOCTAaHOBKH U HKCIIEPUMEHTATbHBIX TaHHBIX 1
TIpOBEACHHA | [Tp 2 KomriekT otyeTos 1o
DKCIIEPUMCHTA|
KoMmrbroTepHas MOJIEIb sl KpUTepHst Xu- [PAKTHICCKIM
KBajpar pabotam
CP 10
Jlek CratucTiudeckue METO/Ibl OILICHKU 2
CP JIOCTOBEPHOCTHU IKCIIEPUMEHTAIBHBIX TAHHBIX 10
I1P 4 KommiekT oTueToB no
KoMIibroTepHas MoJIesb Uit KpUTEPHs [PAKTIICCKIM
Kpamepa-VYomma paboram
CP 10
Jlex KommnbroTepHbie cucteMbl 00paboTKH 2
CP CTaTUCTUYCCKUX JTAHHBIX 10




@®opMbI TEKYLIETO

M Bun . KOHTPOJIA
01yJib . HanmenoBanue TeM 3aHATHI
(pazien) yueOHoi (yaeBHoii paGoTbI) Cemectp |O0bem, .| banabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
padoThI OLICHOYHOI'0
cpeacTsa)
I1P 6 KommiekT oTueToB no
KomnbroTepHas MoJienpb 11 KpUTepus [IPAKTUICCKUM
«yriaoBoe npeodpazoanue Oumiepay paboram
CP 10
Jlex Knaccudukanus ctTaTHCTUYECKUX METO/IOB U 2
CP 00J1aCTh UX IPUMECHEHUS 10
I1P 2 KommiekT otueToB o
[TnanupoBanHue sKcriepuMeHTa u 00paboTka [IPaKTHYECKAM
JIAHHBIX C TIOMOIIBIO TPEKO-TATHHCKHUX paGotam
KBaJpaToB
CP 10
Jlek [TocTpoeHue 37eKTPOHHBIX TAOJIHUIL JTst 2
CP 00paboTKHU pe3yabTaTOB HKCIIEPHUMEHTA 10
I1pP 4 KommiekT otueToB no
CP CpaBHHUTENBbHBIN aHATN3 KPUTEPUS XU- 10 PaKTHYECKUM
KBaapar u kpurepusi Kpamepa-Yamma paGotam
Jlex [IpoBeneHme 3KCIEPUMEHTA C TTOMOIIBIO 2
CP MMUTAIMOHHON MOJIEIN 10
TP 4 KommnekT otueroB no
CP [TocTpoeHne UMUTALIMIOHHON MOJAENHN JIst 10 [IPAaKTHYECKUM
MOJTYYEHUST CTATUCTUYECKUX JaHHBIX pa6otam
Jlex OToOpakeHue ¥ UHTEPIpETAIS Pe3yIbTaTOB 2
CP IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS 10
1P [TocTpoeHue MOJIEITH IIEKTOPATLHOTO 2 KommiiekT oT4eTos no
Cp npoiiecca — yTOYHeHHast KOMITbIOTepHAst 10 [PaKTHICCKIM
paboTam

Mozeins [laynca




Bun
yueOHoi
padoThI

Monyab
(pa3neun)

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

@®opMbI TEKYLIETO
KOHTPOJIA
Cemectp |O0bem, .| banabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
OLIEHOYHOI 0
cpeacrsa)

CP

HOI[FOTOBK& K 3a4CTy

10 Bomnpocs! k
[MPOMEKYTOUHOMN
aTTecTalluu

Hroro: 216

Cxema pacueTra uToroBoro 0as1a

PopMBI TEKYIIETO KOHTPOJIS

YcnoBus gomycka

Kpurepnn 1 HOpMBI OLICHKH

3aH_II/ITa OT4YCTa 110 HpaKTquCKOﬁ pa60Te Breimonnenue

NPaKTUYECKOH  paboThI
Ha  KOMIIBIOTEpE |
Hpe/CTaBICHNE
paboTaroniero
IPOTPAMMHOTO TIPOIYKTa
IPEero/IaBaTesto

OneHka  «3ayTeHO»  CTaBUTCSA  CTYACHTY, IPOSBUBIIEMY  3HAHMS
IIPOrpaMMHOT0 MaTepHalia, OOHapyKUBIIEMY NMOHUMAaHHUE U MPAKTUYECKOE
UCIOJIb30BaHUE y4eOHOr0 MaTepuana, WM JONYCTUBLIEMY HETOUYHOCTH B
OTBeTEe, HO 00Ja/alEeMy HEOOXOAUMBIMU 3HAHUSMU U YMEHMSIMH JJISl UX
YCTpaHEHUs IPU KOPPEKTHPOBKE.

OneHka «HE 3a4TE€HO» CTaBUTCS CTYAEHTY, HMMEIOIIEMY CYIIECTBEHHbIE
npoOensl B 3HAaHUM OCHOBHOTO MaTepuaja IO Iporpamme, a Takxke
JIOTTYCTUBIIEMY NPHUHUUIUAIbHBIE OUTMOKH NPU U3JI0XKEHUH MaTepHaa.




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B pamkax wu3ydeHMs JUCHMIUIMHBI «METOJMKA IIOCTAHOBKM U  IPOBEACHUS
IKCIIEPUMEHTA MPEITYCMOTPEHO UCIIOIB30BAHUE CIICAYIOIIMX 00pa30BaTEIbHBIX TEXHOJIOTHIA:
® TCXHOJOTHS TPATUIMOHHOTO OOYYCHHS: JICKIMM W [PAaKTHYCCKHEe paboThI,
camocTosITeNbHas paboTa;
® TEXHOJIOTHS MPOSKTHOIO OOYUCHHS: peaIM3allis U 3al[UTa OTYCTOB IO MPAKTHUECKUM
paboTram.

6. MeTonuyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI
PexoMeHaanuu 1Mo NOoAroTOBKeE K JJEKIUOHHLIM 3aHATHAM

N3yueHne NUCUUIUIMHBI TPeOyeT CHCTEMAaTUYEeCKOrO M IOCIIEAOBATEILHOIO HAKOIIJICHUS
3HaHUM, CJIeZJ0BaTENIbHO, IPOITYCKH OT/EIbHBIX TEM HE IO3BOJIAIOT INTyOOKO OCBOUTH IPEAMET.

B Xxone NEeKIMOHHBIX 3aHATHI PEKOMEHIYeTCs KOHCIIEKTHpPOBaTh y4eOHBIH Marepual,
oOpalasi BHUMaHUE Ha KaTeropuu, GOpMyJIMPOBKH, PACKPBIBAIOLINE COJIEPKAaHUE TE€X UM MHBIX
ABJICHUM W IPOLIECCOB, HAYYHBIE BBIBOJBI U INPAKTUYECKUE PEKOMEHAALMH, IOJOKUTEIbHBIN
ONBIT B OpaTOpCcKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabouMX KOHCIIEKTax IOJs, Ha
KOTOpPBIX JleJlaTh IMOMETKM W3 PEKOMEHJOBAHHOW JIMTEPATYpPHl, IONOJHSIOIIME MaTepHall
IOPOCIYIIAHHOM JIEKLIMH, a TakXke IMOAYepKHUBAIOIEe OCOOYI0 BaXKHOCTh TEX WIM MHBIX
TEOPETUYECKUX IOJIOKEHUH. 3alaBaTh NPENOJABATEII0 YTOYHSIOUIME BOIPOCHL C LIEIbIO
YSICHEHMSI TEOPETUYECKUX TOJIOKEHUM, Pa3pELICHUs] CIIOPHBIX CUTYalUH.

B xome moaroTroBku K JIEKIMAM HM3Y4YMTh OCHOBHYIO JIUTEPATypy, O3HAKOMHTHCS C
JIOTIOJIHUTENBHON JINTepaTypol, nyoaukanusMu B VIHTEpHET-UCTOYHHMKAX, NEPUOIUYECKUX
m3ganusax. [lpm 5TOM y4yecTb pEKOMEHIAIMHM MperojaBaTeNss W TpeOOBaHUS y4eOHOH
nporpaMmsl. JlopabaTeiBaTh CBOM KOHCHEKT JIEKIMH, Jiefasi B HEM COOTBETCTBYIOIUE 3alIUCH U3
JUTEpaTyphl, PEKOMEHJOBAaHHON MPENOAaBaTEIeM U NIPEAYCMOTPEHHON y4eOHON MPOrpaMMoii.

CTyneHT MOXEeT [ONOJHUTh CIHMCOK HCIOJIb30BAaHHOW JIMTEPAaTypsl COBPEMEHHBIMU
UCTOYHMKAMH, HE IIPEACTABICHHBIMH B CIHMCKE pPEKOMEHJOBAHHOW JIMTEPATypsl, U B
JabHEMIIEM HCIOJb30BaTh COOCTBEHHBIE IOATOTOBJICHHBIE YyueOHble MaTepuaibl Ipu
HAIMCaHUM KYPCOBBIX U BBIMYCKHBIX KBATU(PUKAIIMOHHBIX paloT.

PexoMeHaannu o NOArOTOBKE K NMPAKTHYECKUM 3aHATHAM

CryznenTam cienyer:

® 10 OYEPEIHOr0 MPAKTUYECKOIO 3aHATHUS IO PEKOMEHIOBAHHBIM JUTEPATYPHBIM
UCTOYHUKAM MpopadoTaTh TEOPETUUECKHM MaTepual, COOTBETCTBYIOLIEH TeMBbI
3aHSTHS;

® [IpH NOJATOTOBKE K MPAKTUYECKUM 3aHITUSAM CJeIyeT 00s3aTelbHO UCTIOIb30BaTh HE
TOJIBKO JIEKI[UH, YUEOHYIO TUTEPATyPy, HO U JPYTHe UCTOYHUKU;

e B Hauaje 3aHATUN 3a7aTh IPENOJABATENIO BOIIPOCH M0 MATE€pUaly, BBI3BABILIEMY
3aTPYAHCHUS B €r0 NOHMMAHUU U OCBOEHUU IIPU PEIICHHUM 3a1a4, 3aJaHHBIX I
CaMOCTOSITEJIBHOTO PELICHUS;

® HAa 3aHATUM JOBOJWUTH KAXAYH 3aJady JO OKOHYATEIbHOIO pEIICHHS,
JIEMOHCTPUPOBATh MOHMMAaHUE MPOBEIEHHBIX pPAcueToB (aHAIM30B, CUTyalUil), B
cllydae 3aTpyJIHEHUI o0palaThCsi K MpenoiaBareito.

Jist TOro 4TOOBI MPAaKTUUECKUE 3aHATHS IPUHOCHIIN MaKCUMAJIbHYIO MOJIb3Y, HE00XO0AUMO
IIOMHUTB, YTO YINPAXXHEHUE WM PEIICHHE 3a7a4 IPOBOJATCA IO PACCMOTPEHHOMY Ha JIEKLHX
MaTepuagy M CBs3aHbl, KaK TPaBWJIO, C JETAIbHBIM pa30opoM OTIENbHBIX BOIPOCOB
JEKIUOHHOrO Kypca. CrienyeT NONYEPKHYTb, 4YTO TOJBKO IIOCJIE YCBOCHHMs JIEKIHMOHHOIO
MaTepuaia ¢ ONPEIECICHHON TOUYKM 3peHMs (a MMEHHO C TOW, C KOTOPOW OH M3J1araercs Ha
JEKIMIX) OH OYyAeT 3aKpeIuIaTbCsl CTYIAEHTOM Ha NMPAKTHUYECKUX 3aHATUSAX KaK B pe3ysbTare
00CYX/IeHUSI M aHaIM3a JICKIIMOHHOTO MaTepuaia, TaKk M C MOMOIIBIO PEHICHUs MPOOJIEeMHBIX



cutTyauui, 3agad. [Ipu 3THX yCIOBUSIX CTYAEHT HE TOJBKO XOPOIIO YCBOMT MarepHal, HO U
HAY4YUTCd NPUMCHATHL €ro Ha IMPAKTHUKC, a4 TAKKC IMOJYUUT HOHOHHHTCHBHBIﬁ CTUMYJI (I/I 9TO
OUYEHb BaXKHO) JIJIsl aKTUBHOM MPOPadOTKH JIEKIUH.

[Tpr camMOCTOSATENIFHOM pEIICHHH 3a]1a4 HY>KHO OOOCHOBBIBATH KaXK/bIi 3Tal pelieHus,
UCXOJSl U3 TEOPETHUUECKUX IMOJOXKEHUH Kypca. Eciau cTyeHT BUIUT HECKOIBbKO MyTel perieHus
npobaemsl (3a7au), TO HY>)KHO CPaBHUTh MX W BBIOpaTh camblii pannoHainbHbIN. [lone3no mo
Hayaja BBIUMCICHUM COCTAaBUTh KpaTKUW IJIaH pemeHus mnpoOieMbl (3amaun). Pemienue
npoOJEMHBIX 3a/1ay WIM MPUMEPOB CIIEAYET M3JIaraTh MOAPOOHO, BBIYMCICHUS pacIoyiaraTh B
CTPOTOM TOpSIAKE, OTHENsIsl BCIIOMOTaTeNibHbIe BBIUMCICHHUS OT OCHOBHBIX. PemieHusi npu
H€O6XOI[I/IMOCTI/I HYXHO COIIPOBOXAAaTb KOMMCHTAPUAMH, CXCMAaMH, YCPTCIKAMH U PUCYHKAMU.

CrnenyeT HMOMHHUTBH, YTO peEIIEHUE KaXKIAOW yd4eOHOM 3aJauu JOJHKHO JOBOIUTHCS J0
OKOHYATEJIbHOTO JIOTMYECKOT0 OTBETA, KOTOPOro TPEOYeT YCIOBHE, M IO BO3MOXHOCTH C
BbIBOJIOM. [lonmyueHHBIH OTBET CielyeT MPOBEPUTH CIIOCOOAMU, BHITEKAIOMIMMH M3 CYILECTBa
nanHou 3amaun. [lonme3Ho Takke (€ciaM BO3MOXKHO) pelIaTh HECKOJBKHMH CIIOCOOAMH U
CPaBHHUTbH IOJIYYCHHBIE pe3ylbTaThl. PelieHue 3ajad NaHHOTO THUIA HYKHO TMPOJOJDKATH N0
PUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpYyeMOi KOMIIETeH U HanmeHoBanue
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJCTBA
1 [1K-2, VK-1 KoMIuIeKT 0TYETOB 1O ITPAKTUYECKUM
paboram 1-8
Bomnpocsl k 3auety 1-69

7.2. TunoBble 3aJaHUsi WJIM HHbIE MaTepHaJbl, HeOOXOAMMBbIE IJs1 TEKYIIero
KOHTPOJIA

7.2.1KoMILIEKT OTYETOB MO NPAKTHYECKUM padoTaMm.

IpakTnyeckoe 3ansitue Nel. IlocTpoeHne 31eKTPOHHBIX TAOJMI AJIS MCXOAHBIX JAHHBIX
JIKCIIEPUMEHTAa

3ajaHme: NOCTPOUTD IEKTPOHHBIE TAOIUIIBI AJI1 HCXOJHBIX JAHHBIX 3KCIIEPUMEHTA.

OnucaresbHass uHpopManoHHass Mojeab. Ha nepBoM aTame uccienoBaHusi 00bEKTa
WINA TIpolecca OOBIYHO CTPOUTCS oOIucaTeiabHas MHPOpPMALMOHHAs Mojenb. Takas Mozeib
BBIJICJISIET CYLIECTBEHHBIE, C TOYKH 3PEHMS LEJIEH NPOBOAMMOIO MCCIECIOBAaHUA, MapaMeTpbl
00BEKTa, a HECYIIECTBEHHBIMU ITapaMeTpaMu IpeHeOperaer.

®opmanu3zoBanHasi MoJeJb. Ha BTopoMm stane co3maercs Gpopmann3oBaHHasi MOJECHb, T.
€. omnucareiabHas HMHPOPMALMOHHAS MOJENb 3alMCHIBAETCA C IOMOIIbI  Kakoro-iuoo
dopmanpHOTO s3bpIKa. B Takol Monmenu ¢ moMomibio (Gopmyi, ypaBHEHHH WM HEPaBEHCTB
¢bukcupyrorcs (GopManbHble COOTHOUIEHHS MEXIY HadaJlbHBIMM M KOHEUHBIMH 3HAYEHUSMHU
CBOMCTB OOBEKTOB, a TAK)KE HAKJIAAbIBAIOTCA OTPAaHUYEHHUS Ha JIONYCTUMBIE 3HAUEHUS 3THUX
CBOJNCTB.

OpHako Janeko He BCerjga yaaeTcsi HalTh (OpMyJibl, SIBHO BbIpa)arolIHe HCKOMBIE
BEIMYMHBI Yepe3 HCXOAHble MAaHHble. B Takux cioy4asx MCHONB3YIOTCA NPUOIMKEHHBIE
MaTE€MaTUYECKHE METO/bI, IIO3BOJIIONINE OJIy4aTh PE3YIbTaThl C 3aJaHHON TOYHOCTBIO.

KomnblotepHass mopgeas. Ha TperbeM sTame HeoOXoaumo  (opMann30BaHHYIO
MH(OPMALIMOHHYIO MOJENb Mpeo0pa3oBaTb B KOMIIBIOTEPHYIO MOJIENb, T. €. BBIPa3UTh €€ Ha
MOHSITHOM Il KOMIIbIOTEpa si3bIKe. CyIEeCTBYIOT pa3iIMyYHbIE IIyTH IOCTPOECHUS KOMIIBIOTEPHBIX
MOJCIEH, B TOM qHCIe:
- CO3/1aHUE KOMITBIOTEPHOM MoJient B (hopMe NMPOEKTa Ha OAHOM M3 SI3bIKOB IIPOTrpaMMHUPOBAHMS;
- MOCTPOEHHE KOMITBIOTEPHOW MOJENIU C MCIOJb30BAHUEM 3JIEKTPOHHBIX TAOJIMIl WU APYTUX
OPUIOKEHUH: CUCTEM KOMIIBIOTEPHOTO YEpUYeHHsI, CHCTEM YIpaBlieHHs O0a3aMu JaHHBIX,
reonH(OPMAaIIMOHHBIX CUCTEM U T. 1.

B mnpomecce co3maHUs KOMIBIOTEPHOM MOJENM TOJIE3HO pa3paboTaTh  YAOOHBIH
rpaduueckuit UHTEpQEIic, KOTOPHIN MO3BOJIUT BU3YAIU3UPOBATh (POPMANbHYIO MOJIENb, A TAaK¥Ke
pealn30BaTh MHTEPAKTUBHBIA [MAJIOr 4YEJIOBEKAa C KOMIIBIOTEPOM Ha JTale MCCIEN0BaHUs
MOJIEIIN.

KomnbioTepHblii 3xcnepumMenT. YerBepThlil 3Tanm uccienoBaHUs WHPOPMALMOHHOM
MOJIEJIA COCTOUT B MPOBEIECHNH KOMIBIOTEPHOI'O dKCIEpUMEHTa. Eciin KOMIBIOTEPHAsT MOJIEIb
CYILIECTBYET B BUJIE ITPOEKTA HA OJTHOM M3 SI3bIKOB IIPOrPaMMHUPOBAHHUS, €€ HYXKHO 3aIlyCTUTh Ha
BBITNIOJTHEHNE, BBECTU UCXOHbBIE IaHHBIE U MOJIYUYUTh PE3YyIbTATHI.

Ecin xoMmnbroTepHas MOJENb UCCIENYETCs B IPWIOKEHUU, HAPUMEP, B AJIEKTPOHHBIX
TaOJIUIAX, TO MOXHO IOCTPOMUTH AMArpaMMy WIH rpauk, MPOBECTU COPTUPOBKY U IOUCK
JTAHHBIX WM MCIIOJIb30BATh PYTUe ClIeUATN3UPOBAHHBIE METOIbl 00pPa0OTKU JAHHBIX.



[Ipy wucCnonab30BaHUM TOTOBOM KOMIBIOTEPHOM BHU3YaJbHOW HWHTEPAKTUBHOM MOJETH
HEO0OXOJUMO BBECTH HMCXOJAHBIE JAHHBIC, 3aIyCTUTh MOJEJb Ha BBIINOJHEHUE U HAOJIOJATh
M3MEHEHHE 00BEKTa U XapaKTePU3YIOIINX €ro BeIHYKH.

B BupTyanpHBIX KOMIBIOTEPHBIX Ja0OPAaTOPHSIX MOKHO TNPOBOAUTH 3KCIIEPUMEHTHI C
peasibHbIMH 00bekTamMH. JlJii 3TOro K KOMIIBIOTEPY HPHUCOEAMHSIIOTCS aTYUKH H3MEPEHUs
¢u3nueckux MmapaMeTpoB (TeMIepaTypbl, NaBJICHUS, CHIBI W Jp.), JaHHbIE HW3MEPEeHUi
nepefaloTcss B KOMIBIOTEp U 00pabaThIBalOTCS CHENHANbHOM mporpaMmMoil. Pe3ynbTaTsl
IKCIIEpUMEHTa B BHJE TalOmHil, rpaduKoOB U JUarpaMM OTOOpa)KaloTCsl HA HKpaHE MOHUTOpA U
MOTYT OBITH pacreyaTaHbl.

AHaJM3 MOJYyYEeHHBIX Pe3yJ1bTATOB H KOPPEKTHPOBKA HcceayemMoil Moaenu. [IsaTeiii
3Tal COCTOUT B aHAJIM3€ MOJYUYECHHBIX PE3YJbTaTOB U KOPPEKTHPOBKE UcclieqyeMoil mozenu. B
Cllyuae HECOOTBETCTBHUS pPe3yJbTAaTOB, MOJIYYEHHBIX MpPH HCCIEIOBAHUM HH(OPMAIIMOHHON
MOJIeJIH, M3MEpsieMbIM IapaMeTpaM pealbHbIX OOBEKTOB MOXKHO CJeNIaTh BBIBOJA, 4YTO Ha
NPEIBIAYIINX Tanax MOCTPOSHUS MOAEIH OBLIH JOMYIIECHBI OIIMOKH MIIM HETOYHOCTH.

Hanpumep, mnpu NOCTpOEGHUU ONUCATEIBHON KAYECTBEHHON MOJENIU MOTYT OBITh
HETPaBUIIBHO OTOOpaHbI CYIIECTBEHHBIE CBOWCTBA OOBEKTOB B Mpolecce (popManu3anuu MOTyT
ObITh AomylleHbl omMOKH B QopMmynax U T. A. B aTux cioyyasx HEOOXOAMMO MPOBECTH
KOPPEKTUPOBKY MOJEIH, PUYEM YTOUHEHUE MOJEIN MOXKET IPOBOAUTHCS MHOTOKpPATHO, IOKa
aHAJIU3 PE3yNIbTaTOB HE MOKAXET UX COOTBETCTBHE N3Yy4aeMOMY OOBEKTY.

ITocTpoenne 31eKTPOHHON TA0IULBI A1 CTATHCTHYE6CKOH 00padOTKH pe3yJIbTaTOB
JKCIepUMeHTa (MpPOBepPKa CTATHCTHYECKOH OJHOPOJHOCTH OJKCIEPUMEHTAJIBHOH U
KonTpoJbHoii rpynn Ha0/1101eHuil)

A B C D E
KommuectBo KomngectBo
KomngectBo KommuectBo . .
. . 6ai10B I-TO 0a10B I-To
0amioB I-ro 0aiioB I-ro

Howmep CTYJIEHTa CTyJEeHTa cTyjcHTa CcTyicHTa

KOHTD. I'p. 10 | dKCHep. Ip. 10 KOHTP- TP- JKCIED. TP-
IocJie ocJIe
SKCIEPUMEHTA | HKCIIEPUMEHTA

HKCIIEPUMEHTA | 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




A B C D E
KommuectBo KommgectBo
KomugectBo KomnnuectBo . .
0aJIII0B I-TO 0aJl10B I-r0 GaL108 I-ro 0aL108 I-ro
Howmep CTyIEHTa CTyJeHTa CTyACHTa CTyACHTA
KOHTD. TP. JKCIIEp. TP.
KOHTp. TP. I0 | 3KCHEp. I'p. 110 Hocie Hocie
AKCIIEPUMEHTA | SKCIIEPUMEHTA
DKCIIEPHMEHTA | SKCIIEPUMEHTA
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 Bwuuucnsiercs mo ¢opmyne =CP3HAU (B2:B61) ¢ mnocnenyronmum

TUpaxkupoBanueM 1o crondmam C,D,E




Jucnepcusa  Beramcnsgercs 1no  ¢gopmyne =JIUCIT (B2:B61) c¢ mnocienyromum
TUpaxupoBanueM 1o cronduam C,D,E
Te xe manHbIe ¢ IPeoOpa30BaTh B TAOJIHILY MOPSIKOBBIX JAHHBIX C MOPSIKOBOW IIKAJIOM,
UMEIOIIeH 3aaHHoe Yrciio rpananui (3, 5, 7). K nmomyueHHo# Tabiuile Ha CIeIyIONIeM 3aHsITHI
OyzeT MPUMEHEH KPUTEPHI XHU-KBaJIpaT.

IpakTnyeckoe 3ansitue Ne2. KomnborepHasi Mojesib 11 Kpurepus Xu-KBajapart

Llenb paboThI: nocmpoums NEKMPOHHYIO mabauyy, onpeoensouyro
00OHOPOOHOCMb/HEOOHOPOOHOCb  08YX CMAMUCMUYECKUX BblOOPOK HA 3A0AHHOM YPOBHE
BHAYUMOCTU D.

3ajanue Ha pelIeHue 3a1a4u

B kadectBe mpumMepa paccMaTpUBAIOTCS JIB€ BBIOOpDKH IO pe3yjbTaram
o0cie10BaHus TPYIII yYaIIUXCs.

Cpencreamu MS EXcel BBIUHCIAIOTCS 3HAUCHHE KPUTEPHUS XHM-KBaJpaT U OMPEIesaeTCs
CTETEeHb YBEPEHHOCTH B OJHOPOIHOCTH/HEOIHOPOJHOCTH BBHIOOPOK Ha 3aJaHHOM YPOBHE
saaunmoctu p=0,05 (p=0,01).

I1lnan BbINOJIHeHUsI PadoOThI

1.  BriOepure ncxoHbie BEIOOPKHU.

2. Tloctpoiite BrurcauTenbHyro Tabnuiy B MSEXcel.

3. 3anaiite ypoBeHnb 3Haunmoctu P=0,05.

4. Chopmynupyiite BBIBOJ O CTATUCTHUECKON 00HOPOOHOCHU/HEOOHOPOOHOCIU 8b1O0POK.
OObsicHUTE UX pa3Inyue.

Conep:xxaHue oT4yera
l. TUTYyNbHBIN JIHCT.
Il. HasBanue u niens paboThI.
II. Pe3ynbTaThl BHIIOIHEHUS paOOTHI
V. 3axiroueHue
V. [Tpunoxxenus

IIpakTyeckoe 3ansaTue Ne3.

Komnbrorepuas moaesb 1 kpurepusi Kpamepa-Yanua

3apanme: HeoOxomumo mnpumeHuts Kputepuil Kpamepa-Yamua, oOCHOBaHHBIM Ha
CTaTHCTHUKE, JUIsl IPOBEPKU FMIIOTE3bl PABEHCTBA MATEMATUUYECKUX OXKHUIAHUN HUCIIOJIb30BATh.

Kpurepuii Kpamepa-VYamua uMeeT mpo3pauHblii CMBICT — pa3HOCTh BBIOOPOYHBIX CPEIHUX
apu@MeTUYecKux s JBYX BBIOOPOK JEIUTCS Ha €CTECTBEHHYIO OLEHKY CpEeIHEro
KBaJIpaTHUECKOTO OTKJIOHEHUS 3TOM pa3HOCTU. ECTECTBEHHOCTh yKa3aHHOM OLIEHKH COCTOUT B
TOM, YTO HEWU3BECTHBIE CTATUCTUKY JUCHEPCHUU 3aMEHEHBl MX BBHIOOPOYHBIMU OlleHKamu. U3
MHOTOMEPHOM LIEHTPaAIbHOMN MPENEIbHON TEOPEMBI U U3 TEOPEM O HACJIEIOBAaHUM CXOAMMOCTH
BBITEKAET, YTO MPH POCTe 00BEMOB BBHIOOPOK pacmpeneneHue cratuctuku T Kpamepa-Yoamua
CXOIUTCS K CTaHJAPTHOMY HOPMaJbHOMY PAcHpelEICHUI0 ¢ MaTEMaTUUYECKUM Oxkuganuem 0 u

nucnepeueii 1. Urtak, npu cipasepauBoctd H, 1 Gonbimx o0bemMax BEIGOPOK pacmpe/ie/iecHHe

cratucTuku T mpuOIMKaeTcsi C TOMOIIBI0 CTAHIAPTHOTO HOPMAJIBHOTO pactipeaenenus D(x), u3
TaOJIUIl KOTOPOTO CIeAyeT OpaTh KPUTUIECKUE 3HAUCHUSI.

N3 ckazaHHOro BBINIE CIEAYET, 4TO NpUMeHeHue kputepus Kpamepa-Ysimua He MmeHee
000CHOBaHO, ueM mpuMeHeHue kpurtepus CThiofeHTa. [[omonmHUTEeThHOE MPEUMYIIECTBO - HE
Tpebyercs paBeHcTBa nucnepcuit D(X)=D(Y).

PacnpeﬂeneHHe craTucTuku T He SBIISETCS pacipeaciCHucM CTBIO,Z[CHTa, OOHAKO U
pacrpeieieHue CTAaTUCTHKU t, KaK I[IOKa3aHO BBIIIE, HE SBISETCS TaKOBBHIM B peallbHBIX
CUTyallusiIX.



(mutara w3 yueOumka OpmoBa B.M. http://orlovs.pp.ru/stat.phpITokazano, uto
IPEINOCHUIKH ABYXBBIOOpPOUHOTO KpuTepus CThIOJECHTA, KaK MPaBHUJIO, HE BBIMONHAIOTCS. Jlis
MPOBEPKH  OJHOPOJHOCTH MaTEeMaTHUYECKUX OXHUAaHUW BMecTo Kputepus CrblojieHTa
mpeyiaraeTcsl UCIoab30BaTh Kputepwii Kpamepa-Yamua. OOCy)AaroTcs HenmapaMeTpHYecKue
KPUTEPUH TSl IPOBEPKH TUIIOTE3bI OAHOPOJHOCTH (PYHKIIMI pacripeecHusI. )

IpakTnueckoe 3ansitue Ne4.

KomnbrorepHasi Moge/ib I KPUTEPHUS «yIJI0Boe npeodpa3zoBanue @uinepay

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

JUis OUEHKM CTaTUCTUYECKOH OJHOPOJHOCTH XapaKTEPUCTUK HSKCIEPUMEHTAIBHOU MU
KOHTPOJILHOM TPYHN HCIONB30BaTh KputTepuii ®Dumepa. Bribop kputepus mnpousBeneH Ha
OCHOBaHUM pekoMeHjauui npeaioxkeHHbix J[.A. HoBukoBbIM B «CTaTUCTHYECKHME METOIbI B
NeAarorn4eckux MCCIEIOBaHMIX», U CBSI3aH C TEM, YTO JaHHBIA KPUTEPHUIl M103BOJISIET CAENATh
3aKJIIOYEHHE O CTAaTUCTMYECKOW OJHOPOJHOCTU/HEOAHOPOAHOCTU OXKUIAEMBIX CPEIHHUX
3HaueHUMN (MaTEeMAaTUYECKOTO OKHUJAHUS) UCCIEAYEeMOro MoKa3areisi IpU TOM, YTO JUCIEPCUU
BBIOOpPOK pasznuyarorcs. Pasnuuue nucnepcuii ObLIO BBISBICHO Ha MEPBOM 3Tane o0pabOTKU
JAHHBIX, U CTAJIO MPENATCTBUEM JIJIsl IPUMEHEHUS TPAAULHMOHHOTO t-kputepust CThIOJEHTA.

B knure J[.A.HoBukoBa MCII0OIb30BaHbl KPUTUYECKHE 3HAYEHUS Kak pa3 Juid t-kputepus,
YTO KOHEYHO HE BIIOJIHE OOOCHOBAHHO U JA€T MPUOTU3UTENbHBIC pe3ynbTaThl. Vcronb30Banue
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 OIIpPENEICHUs] JIOCTOBEPHOCTU COBMAJEHUN M pa3IUuUid XapaKTEPUCTHK
CPaBHUBAEMbIX BBIOOPOK JJISl SKCIIEPUMEHTAIbHBIX JIaHHBIX, U3MEPEHHBIX B IIIKaJ€ OTHOILEHHH,
¢ moMoIubto kpurepus duinepa BKIIOYAET CAEAYIONIUE IIark:

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
JIATUHHCKMX 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 TO3BOJIIET MPOBEpUTH He Ooisiee matu ¢opmyn. Jlamee cMecH NPUTOTaBIMBAIOTCS
HECKOJIbKUMH ONEepaToOpaMu, KOTOPhIE MOTYT CYIIECTBEHHO pazIU4aThcs MO KBATU(UKAIUUA 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


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

Oneparopst
[Tapruau
CHIPbS
i 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
UCTOYHHUKA HEOJHOPOIAHOCTH, T. €. 4TOObI OOECNEeYUTh CUCTEMAaTHYECKOE TIPYNIHPOBAHHUE B
0JIOKH 10 JBYM HampasieHUsM. TakuM o00pa3oM, CTPOKM U CTOJIOIBI, B CYLIHOCTH,
HPECTaBIAI0T cO00M 1Ba OrpaHMUYCHMSI HA PaHI0OMU3ALIHIO.

B oOmewm cinyuyae naTMHCKMIA KBajapatr Uil p (pakTOpoB WIM JATUHCKUI KBaapaT pXp —
9TO KBAJIpaT, COCTOSINMA W3 P CTPOK W P cronbuoB. Kaxknas w3 p? moiydarommxcs sueex
COJIPKUT OJIHY U3 p OyKB, COOTBETCTBYIOLIMX 00pabOTKaM, MpUYeM Kax/asi OyKBa BCTpedaeTcs
B KaXJOHW CTpOKE M KaXIOM CTOJIOLlE OJAMH U TOJbKO OAMH pa3. Huke naHbl npumepsl
JATUHCKUX KBaJIPaTOB:



MapThK chipbA

B D E F H 1 J K L ] N P
Onepatopsbl p= 5 Onepatopsl Y]]
DOpMYybl 1 2 3 4 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
3 18 38 26| 27 21| 130 NapTHH cbip| 3 18| 38 26| 27 21| 130
4 26 31 21 27 22| 127 4 26 21 21 27 22 127
) 22 26 29 22 30| 129 35 22 26 29 22 30 129
107 143 122 127 126 (k) Cymma 107 143 122 127 126 0625|
1A B C D E yi{...)
2(B A £ C D yi.1.) A 135
3lc D A E B yi.2.) B 101
4|p E B A C yi.3.) C 112
HE [ D B A yi.4.) D 146
y(.5.) E 131
Cogumr 0
15625
A B c D E S5 obuy 526[M(Y~2)-[M(Y)]1*2 0B0wan aucnepcua * ph2
B A E C D SS cblpbe 50| [MENEPCHA MO ChiPbIO
C D A H B S5 onepatop 132,4 [Nucnepcka no onepatopam
D E B A C S5 dopmyn 264,4] [ucnepcua no popmynam
E C D B A SS oMK 79,2 Aucnepcua owmnbrKy
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
VICTOYHHHK BAMAHKA Cymm KB |CTen ceof{Cp KBqF
@opmyna 264,4 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
1324
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
) 0 0 0 0 30
DopMy bl 1 2 3 4 5
1 0 20 0 0 0
2 17 0 0 0 0
3 ] 0 0 0 21
4 0 0 21 0 0
3 ) 0 0 22 0
Gopmy bl 1 2 3 4 5
1 0 0 19 0 0
2 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
2 ] 0 0 0 29
3 0 38 0 0 0
4 26 1) 1) 1) 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
3 22 0 0 0 0




IIpakTuyeckoe 3ansitue Ne6.

CpaBHUTe/IbHBII aHATU3 KpUTepusa Xu-KBaJapat u kpurepus Kpamepa-Yaama

CpaBHUTBH pe3ylbTaThl MPOBEPKH CTATUCTHUYECKOH OJHOPOJHOCTH 3a/laHHBIX BBIOOPOK C
MIOMOUIBIO MOJEJIEN TOCTPOCHHBIX paHee i1 kputepueB Kpamepa-¥Yanua u xu-kBagpar.

(ITpakTrueckue 3anstus 1 — 4).

IIpakTuyeckoe 3ansatue Ne7. IlocTpoeHrMe MMHUTAUMOHHOW MOJEJH JIS TOJYYEHUS
CTATUCTHYECKHX JTAHHBIX

MartemaTu4eckasi MoJe/ib NpoLecca

MareMatuueckoe MOJCIUPOBAHUE IIPOlLlecCa HAYMHACTCS C 3aJaHusl TEPEeMEHHBIX.
[lepemenHbIMU 3a/alTcs KOJIMYECTBEHHbBIE (bakTopsl, OTHCHIBAIOIIHE COCTOSIHUE
MPOU3BOJICTBEHHONW cHUCTeMbl. OOOOIIMM TMpEACTaBICHUE CHUCTEMBI, YTOOBI OXBAaTUTh KIJIACC
MPOU3BOJIBHBIX TOCJEI0BATENIbHBIX MPOU3BOJICTBEHHBIX CHUCTEMbl. JTalbl MPOU3BOJICTBA OyIemM
MPEACTABISATh Kak cTaHuu. COCTOSHHE CUCTEMbl UIASHTU(DUIMpYyeM mapameTpoMm t (AHCKpEeTHOE
Bpemsi). B mporecce mpousBocTBa UTepalys MOria Obl OBbITh DKBHUBAJCHTHA MHTEPBATy B OJUH
JieHb (MM OJTHA TPOU3BOCTBEHHAS CMEHA), U TOra t Oy/eT MOKa3bIBaTh KOJIMYECTBO JHEH (CMEH).
bynem omepupoBarh ¢ eIMHUIIAMU MPOAYKIIMU U 3aIIaCAMH CHIPbS, «HE3aBEPIICHHONW MPOIYKIIHI
¥ TOTOBOW MPOYKINH, H3MEPIEMBIMI B THX €IMHMIAX'. BBeneM cremyromue 0003HAYeHUs s
00IINX MOKa3aTeNel CUCTEMbl IPOU3BOJICTBA!

N — KOJIMYECTBO CTAHIIUN B MPOIECCE MPOU3BOJICTBA;

i—-HOMep cTaHnuy, i=1...N;

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

Ci(t) — mpou3BOAMTENBLHOCTD | CTAHIIMK B MOMEHTT;

Pi(t) — mpou3BoACTBO | CTaHIIMK B MOMEHTT;

Wi(t) —He3aBepiiieHHAs TIPOIYKIIHSL, JOCTYIHAS /IS | CTAHIIMU B MOMEHT t;
Mozesnb MpOU3BOACTBEHHOM CHCTEMBI 33]1a€TCsI CUCTEMOM peKyppeHTHBIX (opmyi (7.1 — 7.5):

Crannus 1

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

P, (t) = Min [C; (t), P, (t) + Wi, (t)] (7:3)
W) =W (t-D)+R({t-1)-RF,(t-1) (7.4)
Crannuu n

P.(t) = Min[C, (t), P, (1) + W, (D)] (7.5)

W3 ypaBHuBanus (7.1) BHOHO, 4YTO BBIIYCK MNPOJXYKIMHM CTaHIMM 1 paBeH ee
Mpou3BOAUTENbHOCTU. YpaBHuBaHue (7.2) ompenemser WIP, nmoctymHyto B MOMEHT t, Kak
(YHKLHUIO TepEeMEHHBIX, MOJTYYEHHBIX B MPEIbIIYIINA MOMEHT BPEMEHU. A MMEHHO, KOJINYECTBO
JIOCTYITHOW HE3aBEpIICHHOW MPOAYKIMH CcTaHiud 1 B MOMeHT t, To ectb Wi(t), paBHO 3TOMY
KonmMuecTBy B mpensiaynmid MoMeHT Wi(t) mimroc KONMMYecTBO HOBOWM NMPOAYKIMM CTaHIUH 1 B
npeap Ayt MoMeHT P1(t-1) MEHYC KOJIMYECTBO MPOAYKIIHH B3STOM IS TIEPEPAOOTKH CTAHITUCH 2
B mpenbiayiuii MomeHT Po(t-1).

B ypaBuenun (7.3), 3amaercss 00beM MPOU3BOJACTBA JJIsl CTAaHLIUU co 2-i mo n-to. O6bem
IIPOU3BOJICTBA OTPAHMUYMBAETCSI NPOU3BOJUTEIBHOCTHIO CTAaHIMM WM KOJMYECTBOM JOCTYIHOMN
He3aBepiieHHol mpoxykuuu (WIP). Otmerum, uto 3Hauenue WIP Bcerma HeoTpuuaTeiabHO.
VYpaBuenue (7.4) ananoruyHo ypaBHeHuto (7.2), Ho Beruuciser WIP st Bcex cranuuii kpome N-id.

1OTMeTHM, 9TO eMUHUIA IPOIYKIIMHA H3MEHSIETCSI, TIOCKOJIbKY OHA MPOXOUT Yepe3 CUCTEMY, SBIISSICH
BHauaje ChIPhEM, a B KOHIIE - 3aBEPIICHHBIM U3/CIUEM.



VYpasuenue (7.5) BeUnCIseT 00bEM MPOU3BOJICTBA HA TIOCICIHEH CTAaHIIMK. Y paBHEHUS NS
WIP mnocnenHeil cTaHUUMM HE COCTaBIIACTCsS, IOTOMY 4YTO IIOCiH€ HEE II0JydaeTcs TIOTOBas
MPOTYKLIHS.

B pexyppeHTHBIX ypaBHEHUSX JIJIsi BHIYMCICHUSI 3HAYCHUN MEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OINpeIeTICHbl 3HAYEHUS BCEX MEPEMEHHBIX st MoMeHTa t = 0. Bepxuuit npenen i t
HE YCTAaHOBJIEH, HO IPHU MOJEIMPOBAHUU O3TOT MpEeAes 3aJaeTCsl HCCIEIYEMbIM HHTEPBAIOM
BpeMeHHU T, Ha3pIBa€MbIM BPEMEHHBIM T'OPU30HTOM.

Ecin npou3BOAMTENHHOCTH CTAHUUI H3BECTHBI B IpPEENiaXx BPEMEHHOI'O TOPU30HTA, U
3a/laHbl HayaJbHbIE 3HAUEHHUs NEPEMEHHBIX B MOMEHT BpemeHHu t=0, TO COCTaBJICHHas cUCTeMa
YPaBHEHUH MO3BOJISIET BBIYMCIUTD COCTOSIHUSI CUCTEMBI AJIs JIIOOOTr0 KOHEUYHOT'O NIEPUOa BPEMEHH.
Kaxxnas nepeMeHHasi B MOMEHT BPEMEHH t 3aBUCUT TOJIBKO OT MEPEMEHHBIX B MOMEHT BpeMeHH t-1
¥ BBIOPAHHBIX JOMOJHUTEIBHBIX MEPEMEHHBIX B MOMEHT BPEMEHU t, MBI MOKEM BBIYUCIIUTH BCE
IIEpEMEHHBIE 111 MOMEHTA t =1, 3aTe€M BBIYMCIINTH IEPEMEHHBIE B MOMEHT t = 2, 1 Tak Janee 10 t =
T. Jlnsg Toro, 4TOOBI MEpEMEHHBIC PEIICHUS JIETKO MOJyJalInCh B JIIOOOW 3aqaHHBIA MOMEHT t,
MIEPEMEHHbIE CIEAYeT YMOPSAOYUTh TaK, YTOOBl 3HAUEHUE KaXJOW Cleayloleld MepeMEeHHON
3aBUCEJI0 TOJIBKO OT paHee BbIUMUCICHHBIX IepeMeHHbIX. Jljig paccMaTpuBaeMOW CHCTEMBbI
YPaBHEHUI 3TOT MOPSAIAOK TAKOB:

R®, W), R, W, (1), PR, ..

CayuaiiHble epeMeHHbIe

B mpousBoacTBeHHOM mpuMepe, Kak B OOJNBIIMHCTBE MMHUTALMOHHBIX MOJENEH, TOYHBIC
3HAYEHUSI HEKOTOPBIX NEPEMEHHBIX HEW3BECTHBI. Hampumep, NpoOWU3BOAUTEIBHOCTH CTAHUUN
HEU3BECTHbI W SBJSIOTCS CIy4allHbIMM BEIMYMHAMM, MUMEIOLIMMHU 3aJaHHOE pacnpeneneHue. B
cinyyae UrpokoB, «mepepadbaThiBaOIINXy CIIMYKH, TPOU3BOJAUTEILHOCTH OMPEIEISUINCh OpocaHueM
Kyouka. [losToMy mpoOM3BOAUTENBHOCTh Kaxaoro Mrpoka Ha KaKAOW WUTEpallUUd ONMpPEesiach
CIy4allHOM BEJIMYMHON C JHUCKPETHBIM PaBHOMEPHBIM pACIPENCICHUEM, B HHTEpPBAJE LEIbIX
3HaueHuii ot 1 1o 6.

B Oonee ob6miem cnydae mpeanosaraeTcs, uYTO Kaxaas MPOU3BOAUTEIIBHOCTh HMEET
HEKOTOpOE 3aJaHHOe pacmpenesieHre. Toraa MpOM3BOAUTEIBHOCTh I-i CTaHIIMM B MOMEHT t
SABJISICTCS pealu3alMeld CIIy4yalHOW BEJIMYMHBI, KOTOpas HMEET JAHHOE paclpeeCHue.
Pacnipenenenue MOXET OBITh CBOUM JUISL KaXJ10pH CTaHILINH, TO €CThb

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

anaB.Helme MOAC/IHUPOBAHUEM

Tenepb MOKHO OnHCaTb IPCACTABIICHHYIO BBIIIC HWIPY B TEPMHUHAX BBCACHHBIX
MNEPEMCHHBIX. MOI[CJ'II/IpOBaHI/Ie HAa4YMHACTCA C 3alaHUs HAYaJIbHOTO COCTOAHUSA CUCTEMBI, KOTOPOC
ONpCACIIICTCS 3HAUYCHUAMU IICPEMCHHBIX B MOMCHT t=0. B namem npuMepe:

P(0)=0, W,(0)=0, P,(0)=0, W,(0)=0, P,(0)=D0.

[Ipon3BOANUTENIFHOCTH TEPBOrO TMEpHoJa BHIOMpAIOTCS KakK 3HAUYEHUS PAaBHOMEPHO
pacrpeieIeHHbIX CIy4allHbIX BETUYHH (OpOCOK KyOHKa):

C,()=4, C,()=2, C,(1)=5.
Ilo YpaBHCHUAM MOACIIN PpAaCCYHUTHIBAOTCSA 3HAYCHHUA IICPECMCHHBIX B 1-# rnepuon:
RM=4 W®=0 PROD=2 W,()=0 PFR@=2.

MopenupoBanue 2-i UTEpalld, ¢ HOBBIMM  3HAYEHUSMH MPOU3BOJUTEIIBHOCTEH KaK
CIIyYalHBIX BEJIUYHUH IS t = 2:

C.(2)=3, C,(2)=4, C,(2)=1;
R@2)=3 W (2)=2 PF(2)=4 W,(2)=0, PR(2)=1.
AHaJIOTUYHO MOAENUpPYeTCs 3-51 uTepanus:

C,®=1 C,(3)=3 C,d=1;



P(3)=1 W,(3)=1 P®B)=2 W,(3)=3 P3)=1.

[Iporecc mpogomKaeTcs MOCIe10BaTeIbHO, TTOKa He OYJeT JOCTUTHYT BPEMEHHON TOPU30HT
T =10.

MoaeaupoBaHue THHAMHYECKOI cucTembl B MS EXxcel

Bnauane monenupyercs mepexoj CUCTEMbI U3 COCTOSIHUSI B MOMEHT t=0 B cocTosiHHE B
MomeHT t=1. [IpousBogutenbHOCTH 1-H, 2-i 1 3- cTaHUIMK MOJETHPYIOTCA B siuciikax B4,E4 u H4,
COOTBETCTBEHHO. B Kakmoil u3 »THX s4eek 3amucaHa ¢GopMmylia, 3agaroniasi pPaBHOMEPHO
pacipeeseHHYIO 1IEJI0UYNCICHHYIO CIIy4yalHYI0 BEJIMYMHY B HHTepBaJie oT 1 110 6:

=HEJIOE(CJITYUC()*6)+1.

B siueiikax 4-i CTpOKH MOJICIUPYIOTCSI COOTBETCTBYIOIIME YPAaBHEHUS
Sueiika u hopmyna YpaBHeHue
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
FA=MUWH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
14=MWH(H4;F4+G4) (7.5)
J4 =14

BapuanTbl 3a1anni

Hcnonp3yss mMareMaTHYecKyl0 MoOJelnb, 3amaBaemyto ¢opmymnamu (7.1)-(7.5), moctpouTh
KOMIIBIOTEPHYIO MOJIETTb, IPOU3BECTH MOJIeIMpoBaHue paboThl B TeueHue 100 cMeH ams pa3iuyHbIX
MPOU3BOJICTBEHHBIX JUHUN. OIEHUTh CPEIHUN BBIXOJ TOTOBOM MPOAYKIIMH 32 CMEHY, M €ro
CpPEIHEKBaJI[paTHYECKOe  OTKJIOHeHHe.  OmpeAenuTh  CpeaHUe  IOKa3aTeliM  KOJWYECTBa
HE3aBEPILICHHON NPOIYKIIUH.

1) npou3BOJACTBEHHOM JMHUKM COCTOSAINEH M3 4 CTAaHKOB, CAy4aiiHas BENUYMHA 3a7arolias
MPOU3BOJUTENHHOCTh KaXJOTO0 CTaHKa HMMEET pPaBHOMEPHOE pAaCIpeeieHHe CO CPEIHUM
3HAYEHHEM PaBHBIM 5 U 1ucnepcuen 4.

2) TIPOM3BOJICTBCHHOM JIMHUH, COCTOSIICH M3 5 CTaHKOB, CiIydaiiHas BEJIMYMHA 3aaroIiast
MIPOU3BOJUTENBHOCTh KaKJIOTO CTaHKAa UMEET TPEYTrOJbHOE CO CPEIHUM 3HAUEHHEM PaBHBIM 6 U
nucriepcueit 4.

3) IpOM3BOJICTBCHHOM JHMHUU COCTOSIIEH M3 5 CTAaHKOB, ClydaiiHas BEJIMYMHA 3a7arolias
MPOU3BOJUTENBHOCTD KaXJOT0 CTAHKA UMEET HOPMAJIbHOE PACIIPEEIIEHHE CO CPEITHUM 3HAUYEHUEM
paBHBIM 7 U nucnepcuei 4.

IIpakTnueckoe 3ansitue Ne8. IlocTpoenme auarpaMM o0TOOpakalOIIMX pe3yJbTaThbl
IKCIIePUMEHTAa

VII @wumepa mnpenHa3HAueHO I COMOCTAaBIEHHsS JBYX BBIOOPOK IO 4YacTOTE
BCTPEYAEMOCTH MHTEPECYIOIIETro ucciaeaonarens dpdekra.

(cpaBHEHHE IBYX BBIOOPOK, ITPEICTABICHHBIX U3MEPEHUEM IO JTUXOTOMHUYECKON IIKAJIE)

Kputepuii oueHnBaeT 10CTOBEPHOCTH Pa3IHYNil MeKAy NMPOLUEHTHBIMH J0JSIMU ABYX
BbIOOPOK, B KOTOPBIX 3aperncTPHPOBaH HHTepecynii Hac 3P pexT.

Cytp yrioBoro mpeobOpazoBaHusi duiiepa COCTOUT B TEPEBOJE MPOIICHTHBIX IOJIEH B
BEJIMUMHBI LIEHTPAJIbHOIO YIJa, KOTOPBIA M3MEpSAETCs B paauaHax. boiplied MpOIEeHTHON noie
OyIeT COOTBETCTBOBATH OOJIBIIUI Yroi ¢, a MEHbILIEH J0JI€ - MEHbIIUN Yroj, HO COOTHOIICHHUS
371eCh HE JIJMHECUHEIC:

@ = 2*arcsin(+P),

rze P - npoueHTHast 107151, BEIpaXKEHHAs B IONSAX €AMHUIIBL.

IIpu yBenmmyeHUM pacxoXICHHsI MeXAy yriamMu ¢l v @2 W yBEIMYEHUS YUCIEHHOCTH
BBIOOPOK 3HAYCHHE KpUTEpHs Bo3pactaeT. UeM Oomblile BenuunHa (*, TeM Oojee BEpOATHO, UTO
pasInyMs JOCTOBEPHBI.



I'unoressl YII @umepa

Ho: oy nui, y KOTOPBIX MPOSBISIETCs UccleayeMblil 2aQQexT, B BoiOOpke | HE Oomblie,
4yeM B BBIOOpKE 2.

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

Orpanunuenus YII @umepa

1. Hu ogHa U3 conocTaBisieMbIX J0JeH He JOKHA OBbITh PABHON HYIIIO.

2. BepxHuii mpenen B KPUTEPHUH @ OTCYTCTBYET - BBIOOPKHM MOTYT OBITH CKOJb YrOIHO
OOJIBIIMMH.

Hwxnuit npenen - 2 HaOmioeHUst B 0fHOW U3 BBIOOPOK. OMHAKO JTOIHKHBI COOMIONATHCS
CJIEIyIOIIE COOTHOILIECHUS B YUCICHHOCTH JIBYX BHIOOPOK:

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

ni=2 -> n>30;

0) eci B OJTHOM 13 BEIOOPOK Bcero 3 HaOJIFO/ICHMS, TO BO BTOPOM JIOJDKHO OBITh HE MEHee 7:

ni=3 -> n>7;

B) €CJIM B OJTHOM M3 BEIOOPOK BCEro 4 HaOIIIO/ICHNS, TO BO BTOPOI JOJDKHO OBITH HE MEHee S:

n1=4 -> n>5;

T) IpH N1, N2>5 BO3MOXKHEI JIFOOBIE COTIOCTABIICHHSL.

B mpuHIMIe BO3MOXHO U COIOCTaBIEHHWE BBIOOPOK, HE OTBEYAIOIIUX 3TOMY YCIIOBHIO,
HarpuMep, ¢ COOTHOUICHHEM n1=2, N2=15, HO B ATHX CIly4asiX HE YAACTCS BBISBHUTH JOCTOBEPHBIX
pazJInumil.

YriaoBoe npeodpaszoBanue dumiepa mpUMEHSETCS IS CPaBHEHHUS IBYX HPOICHTHBIX
JIOJIeH, IPU YCIIOBHUHM, 4TO UX cymMa coctasisieT 100%.

Y100CcTBO NMaHHOTO KPUTEPUS OYEBHIHO: OH MOXKET NPUMEHATHCS K KadeCTBEeHHbIM
AAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIIMM, OH MPUMEHSIETCS K TMPOIEHTHBIM JIOJISIM
(KOTOpBIE OYEHb PACIPOCTPAHEHBI B YKOHOMUKE, IICUXOJIOTHH U TIEIarOTHUKE).

OrpaHuyenus /sl IPUMeHEHUs! YIJIOBOro npeodpazopanus Puinepa:

1. TlpouleHTHBIE JOJIM AOJDKHBI OTPaKaTh BEPOSITHOCTH MOSIBICHHSI COOBITHS B OIHOM
BBIOOpKE, T.€. B CyMMe cocTaBisATh 100%.

2. Hu o;tHa M3 COTTOCTABIIIEMBIX JOJICH HE JOJKHA OBITh PAaBHOW HYITIO.

3. Huxuwuit npenen — 2 HabmoaeHus B 0JHOM U3 BBIOOPOK. [Ipu 3TOM HE0OX0AUMO, YTOOBI
BBIOOPKH YIOBJIETBOPSITN CIIEIYIOIIUM YCIOBHUSIM:

- €CJIM B OJJHOM BBIOOPKE POBHO 2 HAOIIOIEHUS, TO B APYTOi TOJIKHO ObITh HE MeHee 30;

- €CJIM B OJIHOM BBIOOpPKE pOBHO 3 HAOIIOIEHUS, BO BTOPOU JTOJDKHO OBITH HE MeHee 7,

- €CJIM B OJTHOM BBIOOpKE pOBHO 4 HaOII0/I€HHs], BO BTOPOIl TOJDKHO OBITH HE MEHEe 5.

IpakTuyeckoe 3ansitue Ne9. [locTpoeHue rpeko-JIaATHHCKUX KBAJPATOB M MPOBeIeHNe
JANCIIEPCHOHHOI0 AHAJIN3A Pe3yJIbTATOB IKCIePHMEHTA

3agaHmue: MOCTPOUTH TPEKO-TATUHCKUE KBAJpaThl W TMPOBECTH IUCIICPCHOHHBINA aHAIN3
pe3yIbTaTOB SKCIIEPUMEHTA.

IIpoueaypa oueHuBaHUSA

OneHka BBIMOTHEHHON MPAaKTUYECKOM paboThl MPOBOAUTCS MO CIAEAYIOLIUM KPUTEPHUSIM:
Hanuuue Beeil cymecTBeHHOM nH(popMalu mo padore

TOYHOCTH M MOTHOTA MPEAOCTABISIEMbBIX CBEICHUI

HenpotuopeunBocTh NPUBOAMMOI HH(DOpMAIIH

[TpaBUJIBHOCTH MHTEPHPETALNII U BHIBOJIOB, KOTOPBIE ClI€TaHbI IO pe3yJbTaTaM padboThl
CreneHp JOCTMKEHUSI CTYIEHTOM ITOCTABJIIEHHOM LIeNU

O60CHOBaHHOCTH TPUMEHSAEMOTO PELICHHS

['pamMOTHOCTB (coaepKaTeIbHas ) UCIOIb3YeMbIX (POPMYIHPOBOK

NoookrwbdPE

Kpurtepuu oeHKH 3a OTYETHI 10 MPAKTHYECKUM paboTam:



— OIICHKAa «3a4YTCHO» CTAaBUTCS CTYICHTY, KOTOPBIH MPOJCMOHCTPHUPOBAI PE3YIbTAThI
BBIMOJIHCHHS MPAKTUYECKON pabOThl, COOTBETCTBYIOIIHME MMOCTABJICHHBIM 3a/iayaM, U MPEAOCTaBHII
oT4eT, O(GOPMIICHHBIH JOKHBIM 00pa3oM H COACPIKAIIUi KPaTKOe OMUCAHUE MOTYYCHHBIX
pE3yJIbTaTOB,

— OIICHKA «HE 3aYTCHOY» CTABUTCS CTYJCHTY, KOTOPBIH HE MPOACMOHCTPUPOBAJ PE3yJIbTaThI
BBITTOJTHEHUS IPAKTUYECKON PaObOThI MJIM HE MPEICTABUII 10 HEW OTYET MJIM MPEACTaBICHHbIH OTYET
HE COOTBETCTBYET TPEOOBAHUSIM 10 O()OPMIICHHIO.

7.3.0ueHoYHbIe CpPeACTBA Jsi NMPOMEXKYTOYHOH aTTeCTAMU 1O MTOraM OCBOEHHS
JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalu

Cemectp 1
Ne Bonpocsl k 3auery
n/n
1 | Ob6ume noHATUS O HAyKe, ee LeNsX U (YHKIUAX U CYIIHOCTHBIX IPU3HAKOB.
2 | O0miee MOHITHE O METOAOJIOTHN HAYYHOTO UCCIICIOBAHMS, €€ aclieKTaX U (PYHKIUSIX.
3 | CkpbITHE MEXaHU3Mbl HAYYHOT'O TBOPYECTBA U ITHKA UCCIIEIOBAHUS
4 | MaTepuanucTiyecKas TUaJIeKTUKA KaK TPAIUIIMOHHAS METOI0JIOTHYECKas OCHOBA
HAy4YHOI'0 MCCJIEIOBAHUS.
5 | 'Hoceonorus Kak METOA0I0IuYecKasi OCHOBA HAYYHOT'O UCCIIEOBAHMSL.
6 | Jloructuueckue 3aKOHBI M JIOTUCTHYECKHE (HOPMBI MBIIIICHUS KaK METOJIOJIOTHYECKUE

OCHOBA HAYYHOI'O UCCIICAOBAHUS.

CHCTEeMHO-CTPYKTYPHBII MOAXO/.

7
8 | CuHepreTHuecKuil Moaxo.
9 | AHTPONOIOTHYECKHIA MTOTIXO/.

10 | I'epMeHeBTHYECKH TOJIXO.

11 | I'ymanucTHyeckuii (JINYHOCTHO-OPUEHTHUPOBAHHBINA OJXO0/).

12 | KyapTyposiorn4ecKuid OIXO0/I.

13 Bubl HAYYHOI'O UCCIICAOBAHUS U UX CYIIHOCTS.

14 | O0mume noHsATUSI 0 METOJIaX HAYYHOTO UCCJICIOBAHMS M MX KJIacCU(UKaIus.

15 Mertoasl OMITUPUICCKOT'O MCCJICTOBAHUS.

16 | MeTopl TEOPETHIECKOTO UCCIICIOBAHMS.

17 | Be1bop TeMbl ¥ OpraHu3aisi HAYYHOT'O UCCIIEJOBAHMSL.

18 | MeToauka uccieqoBaTeabCcKoil paboThI.

19 | ConepxaHue M pe3yabTaThl HCCIEIOBAHUSI.

20 | CtpykTypa BeJeHHs AUCCEPTAIIH.

21 | OcHOBHAs YaCTh JIUCCEPTAIMOHHOW PaOOTHI.

22 | OCHOBHBIC IpaBujia NIOATOTOBKH PYKOIIMCH K IICYATH.

23 | Hayunas ctatbsl.

24 | Metonndeckue peKOMEH TallHH.

25 | Te3uchl JOKIJIAA0B U BHICTYIICHHH.

26 | Kakue ypoBHH HCCIIeIOBAaHUS CYIIECTBYIOT B HayKe?

27 | Kakue Buabl HaOMOAeHUS OBIBAIOT?

28 | B yem 3aKit04aroTCsl OCHOBHBIC (DYHKIIMY M HEJIOCTATKH HAOIOICHUS?

29 | B ueM cocTosIT OCOOEHHOCTH IKCIIEpUMEHTA?

30 | Kakue ObIBAIOT BHJIBI SKCIIEPUMEHTA?

31 | K xakoMy ypOBHIO Hay4YHOT'O HCCIIE0BaHUs OTHOCUTCS] MBICTICHHBIN KCIIEPUMEHT?

32 | KakoBo 3HayeHue GpopMaau3aiiy B HAYYHOM IMO3HAHUU?




Bonpocs! k 3auery

n/n

33 | KakoBa ¢yHkuus abctparupoBanusi?

34 | B yeM cOCTOUT OrpaHUYEHHOCTh a0CTPAKITUHU?

35 | Kakue ObIBatOT BUJBI MHIAYKIIMH?

36 | HazoBure cnenuduyeckie 4epTbl HAYYHOT'O UCCIICTOBAHMUSL.

37 | Hayka kak ¢opma OOLIECTBEHHOTO CO3HAHUSA, COIMAIBLHO 3HAYUMOU JIEATEIHHOCTH,
CPEICTBO MpeoOpa3oBaHusl 00IIECTBA U JINYHOCTH.

38 | CtpykTypa 1 QYHKIIMU TCOPHUH.

39 | Posib 1 MECTO IPAKTUKHU B MO3HAHUH MUPA M B HAYYHOM HMCCIIEIOBAHUHU.

40 | PackpoiiTe B3auMOCBsI3b  ¢Guiaocopckoil W HaydyHOoM MeTomoioruu. KakoBbl —HX
NPUHIUIHAIBHBIE OTIINYHSA?

41 | YUto o3HauaeT «0O0BEKTUBHOCTHY HayyHOro 3HaHUs? PackpoiiTe KOHKPETHOCTh MOHUMAHUS
00BEKTUBHOCTH HAYYHOTO aHAIIN3A.

42 | JlaiiTe XapakTepUCTUKY CYObEKTHOCTH HAYYHOU METOIOJIOTHH.

43 | TlokaXuTe HCTOPUUYECKUI XapaKTep CPEJICTB HAYYHOTO aHAJIH3a.

44 | Kakue KpuTepuu HAyYHOCTU 3HAHUS aKTyaJU3UPOBAIUCH B MOCTKIIACCUYECKOW HAyKe U
nouemy?

45 | OT™MeThTe KOHIENTYalbHbIE OCHOBBI MHTETPAlMM HOMOTETHYECKOH M Haeorpadudeckoi
METOJIOJIOTUH B COBPEMEHHOM HayKe.

46 | laliTe XapaKTEpPUCTHKY METOJOJIOTUYECKOH KyJIbType HaydyHOro aHaium3a. Yem
omnpezensercs NpohecCHOHATN3M HAyYHOTO CTUIISI aHamu3a’?

47 | B ueM coctouT mnpobiema «mpenenoB Hayku»? Kakue OCHOBBI M INPEANOCBUIKU JUIS
BO3HHUKHOBEHHUS «IIPEIEIIOB HAYKH» MOXKET COZepKaTh B ce0€ METOOJIOTUYECKUH aHan3?

48 | OTmerbTe POPMBI 3HAHHUS, XapPAKTEPHBIE TSI SMITUPHUECKOTO YPOBHS MMO3HAHMUSI.

49 | HazoBute crnienn(uKy HaydHOH runore3bl Kak (GopMel 3HaHUSA. OXapakTepu3yilTe Mporecc
BBIJIBUKCHHUS THIIOTE3bI U €€ TPOBEPKH.

50 | PackpoiiTe cnenuduky nNpoBepKkrd UCTUHHOCTH HAYYHBIX TEOPUI B 3aBUCIMOCTHU OT CTETIEHU
ux Gpopman3almi.

51 | Kakue npeioxenust (hakTbl) B HAyKE MOT'YT Ha3bIBaThCsl MPOTOKOJIbHBIMU?

52 | Kakue ¢pyHKIMHU B HAyKe BBIIOJIHSIET Ipolie/lypa HHTepIpeTauun?

53 | Kakue cBOMCTBa CUCTEMBI TO3HAHUS XaPAKTEPU3YIOTCS TEPMHUHAMU «IMMaHEHTHOCTbY» U
«UMIUTUIUTHOCTHY?

54 | PackpoiiTe MexaHM3M BJIMSHUS HAYYHOH METOOJIOTUH Ha MPOLIECC TEOPETUUECKOTO
MIO3HAHUSI.

55 | [TokaxuTe B3aUMOCBSI3b METOIOJIOTUU U HJIE0JIOTUH HA TEOPETUYECKOM YPOBHE NTO3HAHMUSI.

56 | IloaroToBeTe KpaTKyl0 XapakTepUCTUKY oOmiero 3ambicia TeMbl: OcobeHHocTH
OMOJIOTMYECKOT0 UCCIIEJOBAHMS.

57 | ApryMeHTHpPOBaHO H3J0XKHUTE MpoOJieMy, OOBEKT, MpeaMeT, Iejb, 33aauyd U TUIOTEe3y
HCCIIeIOBaHMSI.

58 | CocraBbTe miad coopa HHGOPMAIIHHU TI0 TEME.

59 | Ha3oBuTe yciaoBuUs MONy4YeHHUsI OObEKTUBHON OIIEHKH ICUXO0JIOr0-TIeJarorn4ecKux sBICHUI
Y TIPOIIECCOB M BO3MOYKHBIE TPUYHHBI OIIMOKH MPH OIICHUBAHUH.

60 | Ilepeuncnure TpeOOBaHUS K MPOILEIype IPOBEACHUS TECTUPOBAHMSL.

61 | OxapakTepusyiiTe TOCTOMHCTBA METOOB HAOJIIOICHUS U SKCIICPUMEHTA.

62 | BeigenuTe MpeanoiaokKUTEIbHBIN MpeaIMeT U3y4eHHsI B CIEAYIOIIMX MCCIE0BATEIbCKUX
TeMax: (opMHpOBaHHE apTHCTU3Ma KaK »3JEMEHT MOJArOTOBKM OYAYIIero Ienarora;
TOTOBHOCTb K CaMOpa3BUTHIO Kak Leldb OOpa30BaHMs; MCIIOJIB30BAaHHE HOBBIX
MH(OPMAITMOHHBIX TEXHOJOTUHA B MPOOJIEMHOM O0YUICHUH.

63 | ChopmynupyiiTe TeMy 1 OOBEKT HCCIICTOBAHMUS, B KOTOPOM BBIICTICH CIEAYIONIUH MPEIMET:

MeJarornyeckue ycIoBHs aJanTallly 3apyOeKHBIX TYMaHUCTUYECKIX CHCTEM 00pa3oBaHUs




Ne Bomnpochl k 3a4eTy
n/n
K 0COOEHHOCTSIM POCCUICKO IeHCTBUTEIBHOCTH.

64 | Uem 00OBsiCHAETCS BO3MOXKHOCTh MHOTHX Pa3JIMYHBIX MHTEPIPETAlMii OJHOTO M TOTO JKE
negarornyeckoro Qaxra?

65 | Uem oTiIMUarOTCA JIOTHYECKAsI U XYJ0)KECTBEHHO-00pa3Hasi HHTEpIpeTarys?

66 | OOBsicHUTE, KAK MUHUMH3UPOBATh BIMSHUE JMYHOCTHOrO (haKTopa HWHTEpHpeTaTopa Ha
PE3yNbTaThl HHTEPIPETAIHH.

67 | Beipa3zuTe oiHY U Ty € MBICIb (HampuMmep, 0 HeoOXoAUMOCTH AU} PepeHIIMPOBAHHOTO U
WHIUBHUIyaIHOTO MOJX0/Ia K yYaIMMCsl) UCIIOb3Ys PA3HbIe CTHIIM M3JIOKCHUS: HAYYHBIH,
y4eOHO-TIeAarOrHUECKUH, OIS PHBIH.

68 | CocTaBUTh KOHCIEKT HAYYHOM CTAThH.

69 | [Ipoananu3upoBaTh MPaBUILHOCTh O(DOPMIICHHS HAYYHOW padOTHI (AMILUIOMHON paboOTHI,
JTUCCEPTALIVH).

7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
MPOBeIeHHS
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NMPOMEKYTOYHOM
aTTecTalUH
O1eHKa «3auTEHO» BBICTABIISIETCS B CITydae eClu
CTYIICHT, OTBeYasi Ha BOIPOC CBOOOIHO ONEpUPYET
TEPMHUHOJIOTHEN, TPAMOTHO CTPOUT CBOIO Peyb,
OTBET OCHOBAH Ha W3YYE€HUH HE TOJIBKO y4eOHOMH,
HO ¥ HAy4YHOMU JINTEpaTypbl © HOCUT OCMBICIICHHBIN
«3aYTEHOY

XapakTep, a He XapakTep «3a3yOpruBaHus», IpU

3auer 3TOM CTYJIEHT JOJDKEH BBICKA3bIBAaTh COOCTBEHHYIO

1 MO3UIIMIO IO HauboJiee CIIOPHBIM BOIIPOCAM.

YCTHO CTyIneHT MOTHOCTBIO PACKPHIBACT MOCTABICHHBIN
BOIPOC U OTBEYAET Ha JONOJHUTEIbHBIM BOIPOCHI
O1eHKa «HE 3a4TE€HO» BBICTABIISIETCS B TOM

e cllyyae, eclld CTYAICHT He OTBEYaeT Ha BOIPOC,
SAUTEHON 100 OTBET HOCUT XapaKTep «OOPBIBOYHBIX)

3HaHuil. CTyeHT (pakTHYeCKU HE OPUEHTUPYETCS
B BOTIPOCE.




8. YuebHo-MeToaMUYecKoe M HH(POPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAYYHOI
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
1 I'epacumos b. 1. OCHOBBI HAYYHBIX UCCIIEAOBaAHUI YuyebHoe mocodue 2018 SBbC
«ZNANIUM.CO
M»
2 | Ouapos A. O. MeTomo0THsI HAy9HOTO UCCIIE0OBAHUS Y4aeOHuK 2019 3BC
«ZNANIUM.CO
M»
3 Munbko 9. B. MeToabl TPOTHO3UPOBAHUS U UCCASAOBaHUS | YueOHOe rmocodue 2017 OBC «IPRbooks»
onepanui
8.2. JlonosinuTeIbHAS JIUTEPATypa
KoanuecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoHYEeCKOoe Mmocodue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | CkBopuonaJl. M MeT010510THsl HAyYHBIX HCCIIEA0BaHUN Y4eOHoe nocobue 2014 3BbC «IPRbooks»
2 | Teunesa B. 3. Opranuzanus ucciaeaoBaTelIbCKoi Y4eOHO-MeTOIUYECKOE 2016 3BC «IPRbooks»
JESATEIILHOCTH C UCTIOJIb30BAHUEM mocooue
COBPEMEHHBIX HAYYHBIX METO/IOB
3 Jlanmaesa M. T'. MeTo/10JT0THSI HayYHBIX MCCIIEA0OBaHNN YyebHoe mocodue 2017 9BC «IPRbooks»




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX

CHUCTEM

WebofScience[DnektpoHHbiii  pecypc] : MyIbTHAWCHMILUIMHApHas pedeparuBHas 0asa
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016-. — Pexum J0CTyMa:
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrL

Scopus [DnekTponHblii pecypc]: pedeparuBHas 6a3a manubix. — Netherlands: Elsevier,
2004—. — Pexxum tocTyma: scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHII.
Elibrary[DnexTpoHHbIii pecypc]| : HaydHas 3JeKTpoHHas Oubnmoreka. — MockBa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ a3kpana. — S3. pyc., aHr.
SpringerLink[Dnekrponnsiit pecypc] : [0a3a nmansbix]. — Switzerland: SpringerNature,
1842—. — Pexxum nmoctyma: link.springer.com. — 3aru. ¢ skpana. — 3. aHrI.

ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUTCKIIHS ANEKTPOHHBIX KHUT
n3narenscra Elsevier. — Netherlands: Elsevier, 2018-. —  Pexum  gocryma:
sciencedirect.com. — 3aru. ¢ skpaHa. — SI3. aHrJI.

Cambridgeuniversitypress[DIeKTpoHHBIII  pecypc] : KypHalIbl  M3JAaTeNbCTBA.  —

Cambridge: Cambridgeuniversitypress, 2018—. — Pexxum noctyna: cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHrm.

NEICON [DnexTpoHHBIH pecypc]: neKTpoHHas HH(YOpMAIKs: apXUB HAYYHBIX JKYPHAJIOB.
— MockBa: HOMKOH, 2002—. — Pexxum noctymna: neicon.ru/resources/archive. — 3ari. c
3KpaHa. — 3. pyc., aHr.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

0 PexBH3UTHI 10I0B
N Haumenosanmue I1O ¢ 3 AoTo ?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows beccpounas
2 OfficeStandart beccpounas

8.5. Onucanue MaTepuAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYIIeCTBJIEHHSA

06pﬂ3OBaTeJIbHOF0 nmpounecca mo JTMCuMIJIinHe

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, JJadopaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBECHUS
. IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA
N/ | NPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
MOMELIEHUH VI CAMOCTOATEILHOMN
padoThl 00yuaomuxcsi (HOMep ayJIuTOPHN)
VYuebnas ayautopus ans  npoBeaeHus | Ctossl YUEHUYECKHE JIByXMECTHBIE
3aHSATUHA  JIGKIMOHHOTO  Tuma. YueOHas | (MOHOOJIOK), CTOJ YUEHUYECKUI
ayquTOpUs  JUIsL  TPOBEACHUS  3aHATHH | IBYXMECTHBIM , CTOJI NPENOJaBaTEIbCKUI
CEMHHApPCKOro TUNa. YuyeOHas ayIuTopus Ui |,  CTyl  NPENoAaBaTeIbCKUM,  JTOCKa
{ | KYPCOBOTO MPOEKTHPOBAHHS (BBITIOJIHEHUS | ayIUTOpPHAs (menoBas), Kagenpa,
KYpCOBBIX paloT). YueOHas ayauTopusi Uil | IPOEKTOP, IKPaH.; KOMIBIOTED.
IIPOBEJEHUS TPYNIIOBBIX U WHIUBUAYAJIBHBIX
KOHCYNbTalui. Y4eOHass ayauTopust IS
IIPOBEJICHUS 3aHATUHA TEKYLIErO KOHTPOJIS U
npomexytounoit arrecraruu (C-801)
KomnbroTepnslit knacc. YueOHast aynutopus | [lepeHocHol mpoekTop , sKpaH., CTOibI
JUIA TIPOBEACHUS 3aHATUH JIEKIUOHHOTO TUIA. | YACHUYECKHE, CTOJ IIPENOAABATEIbCKUN,
2 | YuebHas aymutopus Uil mpoBeneHus | ctyibs, [IK ¢ Beixogom B cets MHTEpHET .

3aHATUH  CEMHHAPCKOTO THMa. Y4deOHas
ayAMTOpUsl Ul TPOBEICHHS JIaOOPAaTOPHBIX




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

pabot. YuebHas ayauTopus Ui KypCOBOTO
IIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YuebHas ayauTOpus i IPOBEICHUS
IPYNIIOBBIX U WHIVBUAYaJIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JUIs
IIPOBEJEHUS 3aHATUNA TEKYLIETO KOHTPOJIA U
IIPOMEXYTOUHOM  arrecrauuu.  KaOuner

nH(popMaTUKH (KOMIBbIOTEpHBIE Kiacchl). (3-
814)

[Tomerienne il CaMOCTOSITEIBHOU pPabOThI
cryaentos (I'-401)

Croubl Y4YEHHUYECKHUE, CTYJbs
yuennueckue, IIK ¢ BbIXOZOM B cCeThb
NuTepuer




