MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.B.03

(uHOeKc OucCyuniuHbot)

PABOYASA TIPOI'PAMMA JJUCHUIIJIMHBI

MCTOZ[I/IKa IMMOCTAHOBKH U NIPOBCACHUS SKCIICPUMCHTA

(Haumenosanue OUCYUNIUHbL)

10 HAITPABJICHUIO MTOTOTOBKU
46.06.01 McTtopuueckue HayKu U apXeoa0rus

HaIpaBJIEHHOCTH (TIPOdUIIB)
OtedecTBEHHAs: UCTOPUS

®opma 00ydeHus: 3a09HAs
I'ox mabopa: 2021
O6mmas TpynoemMkocTth: 6 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Kypc 1
®opma KOHTpPOJIS 3auer Hroro
Bun 3ansiTuit
Jlexumn 18 18
JlaGopaTopHble
[TpakTuyeckue 18 18

PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P

ITpoMexkyTOoUHas arTecTanus

KonTakTHas pabora 36 36
CamocrosTenbHas pabora 180 180
KonTtposb

Hroro 216 216




Pabouyro mporpamMmy cocTaBuiI(H):

[Tpodeccop aenaprameHTa MarucTparypbl (OU3HEC-porpamMm), JOKTOp SIKOHOMHUUYECKUX HAYK,
npodeccop, Casenkos [1.JI.

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

PykoBoauTtenp aenapTaMeHTa MarucTpaTypbl (OM3HEC-porpaMm), KaHu1aT SdKOHOMUYECKUX HAYK,
noteHt, [llepcrodburosa A.A.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

OtcyTcTBYyeT

Peuensent

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

Pabouass mporpamma nucuuiuiMHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yuebGHOro miana
HarpasieHus: noaArotToBku 46.06.01 Mcropuyeckue Hayku U apXxeosorus

Cpok neiicTBusi padoueii mporpaMMsbl AucuMIIMHBI 10 «30» aBrycra 2026 r.

COI''TACOBAHO

3aBenyronmii kadenpoii / pykoBoauTeb qenapraMmeHTa / TupekTop (pyKOBOIUTENb) IIEHTpa

« » 20 T.

(noonucwe) (HU.0. ©amunus)

YTBEPXJIEHO

Ha 3aceganuu nenapramenTa Maructparypsl (OU3HEC-TIporpamMm)

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



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Iesb OCBOEHUS JUCLUIUIMHBI — TEOPETHUECKU U MPAKTUYECKU U3YyUUTh, 1 CPOPMHUPOBATH Y
0o0y4aromuxcss HABBIKM HCIOJBb30BAaHMS METOAOB IUIAHHUPOBAHUS OJKCIEPUMEHTa, cOopa U
cUCTeMaTH3allud [JaHHbBIX, YUCIEHHOW 0OpaOOTKM IOJIY4YEHHBIX PpE3yJbTaTOB U KOPPEKTHOH
MHTEPIIPETALIUU PE3YJIbTaTa SKCIIEPUMEHTAILHOTO HCCIIE0BaHUS

2. Mecto mucuuimuiaibl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc>1 JaHHas AJUCLHHIIJINHA:
JAUCHUIIIIMHBI MMPEAbIAYIICTO YPOBHA 06pa30BaHI/ISI.

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, TSI KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITINHBI HCOGXOI[I/IMO KakK

MNpEAMCCTBYIOLIEC: IIOJATr0OTOBKA n HalmuCaHue AUCCEpTalru, IIOArOTOBKA K caade
TOCYJapCTBECHHOI'O 3K3aMCHA, MOJAIOTOBKA K CIa4YC KaHAUAATCKHUX 5K3aMCHOB.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs

Nuagukaropbl
dopmMupyemsbie U
KOHTPOJIHpYeMble AOCTHIREHHI IInanupyemble pe3yJibTaThl
KOMIIeTeHI Ui
KOMIIeTEeHIIUH o0yueHust
(Ko 1 HAMMEHOBaHUE) (xon n
HaMMCHOBAHHE)
CIIOCOOHOCTBIO  CAMOCTOSITENIEHO - 3HAaTB: COBpEMEHHbBIC HAYYHbIE
OCYILECTBIISITh Hay4YHO- JOCTIDKEHUS U UJIEU B
UCCIIE/I0BATEIbCKYIO MEXIUCIUTUITMHAPHBIX 00J1aCTAX
JeSITeTTHHOCTD B YMeTh: TeHEPHPOBATH HOBBIE WJEH
COOTBETCTBYIOLIEH OpU peIIeHUH HCCIel0BaTeIbCKUX
npodeccuoHanbHOM o0mactu ¢ 3a1a4y
UCITIOJIb30BAHUEM  COBPEMEHHBIX
METO/IOB WCCIIETOBAHHS " Buiajers: HaBbIKaMU reHEPUPOBAHUS
UH(POPMAaIMOHHO- UJeH MpH pelieHnn
KOMMYHHKAITMOHHBIX TEXHOJIOTHM MCCIIEIOBATENLCKUX 3a1a4
(OIIK-1)
YMEHUEM CaMOCTOSITENILHO - 3HaThb: HanboJee akTyallbHbIE
CTaBUTh 3a/lady HCCIICIOBaHUSI pOOJIEMBI M 3a/1a41, IMEIOIITHE
HanOoJiee akTyaJbHBIX MPOOIIEM, 3Ha4YeHHUe /1151 SKOHOMUKHU OTPACIIH,
UMEIOTINX 3HAYCHUE TUTST KOMIUIEeKca (KJ1acTepa) Wik peruoHa,
HSKOHOMHH OTpaCiId, KOMILIEKCa 3HATh CYIIHOCTh CHCTEMHOTO
(xkmactepa) W peruoHa, MOX0/1a, €T0 OCHOBHBIE TIOHITHS U
rPaMOTHO TUTAHUPOBATh OTpeIeNIeHuUsl
AKCIIEPUMEHT (obcnenoBanue Ymern:
OPEANpUATHA) U OCYILIECTBIATh BBITIOMHATE CUCTEMHBIN KPUTHYECKUT
ero Ha npaktuke (ITK-3) aHAJIN3 IIPU PELICHUN
npogecCHOHABHBIX 3a/1a4, pellaTh
HauboJee akTyalabHbIe TPOOIEMBI,
BBISIBJISTH ¥ (POPMYITHUPOBATH
3aKOHOMEPHOCTH COIMAIBHO-
HSKOHOMHYECKUX MPOIIECCOB,




dopmMupyembie U

Nuauxkaropsl

AOCTHKEHUS
KOHTPOJINpYyeMble N IInanupyemblie pe3yJibTaThl
KOMMeTeHIHii
KOMIIeTEeHI[U U (kon 1 o0y4eHust
(Ko 1 HAUMEHOBAHME)
HaUMEHOBAHHE)

IIPOTEKAIOLIUX B OTPACIHU, KOMIUIEKCE
WJIU PETUOHE

Baanern:
MeTtoaukoi anann3a 00bEKTOB
po(heCCUOHATILHOM e TEIbHOCTH




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIA
Monayas . HaumeHoBaHue TeM 3aHATHIA
yueOHoi . Kypc |O0bem, 4. Bbamabl | UHTepakTHB, 4. (HaMMeHOBaHuUe
(pasaen) (yueOHOI#i padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex 2
Pounb skcniepuMenTa B MpoBEICHUN HAYYHOTO
M CCJIEIOBAHMUSI
CP 10
ITP 6 KommiekT otueToB no
[TocTpoeHue MeKTPOHHBIX TaOIHUIL JUIS MPAKTUICCKIM
MCXOHBIX TaHHBIX YKCIIEPUMEHTA pabotam
CP 10
Jlex Drankl MPOBEAEHUS SKCIEPHMEHTATHLHOTO 2
CP WCCIIETOBAHMUS 10
MeTtoauka W3mepeHnue pe3ynbTaToB U MOIYUYEHHUE
NIOCTAaHOBKH U HKCIIEPUMEHTATIBHBIX TAHHBIX 1
TIpOBEACHHA | [Tp 2 KomriekT otyeToB 1o
PKCIIEPUMEHTA|
KoMmrbroTepHas MOJEIb /sl KpUTEpHst Xu- [IPAKTHICCKIM
KBaJ[paT pabotam
CP 10
Jlex CraTucTHYECKHE METOBI OIleHKH 2
CP JIOCTOBEPHOCTH IKCIIEPUMEHTAIbHBIX JTAHHBIX 10
I1P 4 KommiekT oTueToB no
KoMIibroTepHas MoJIesb Uit KpUTEPHs [PAKTIICCKIM
Kpamepa-Ysnma paboTam
CP 10
Jlek KommnbroTepHbie cucteMbl 00paboTKH 2
CP CTATUCTUYECKUX JAHHBIX 10




@®opMbI TEKYLIIETO

Bun . KOHTPOJIA
Monayas . HaumeHoBaHUe TeM 3aHATHIA
(pazzen) yueOHoi (yaeBHoii padoTsI) Kypce |O0bem, 4. Bbamabl | UHTEepakTHB, 4. (HaMMeHOBaHuUe
padoThI OLICHOYHOI'0
cpeacrsa)
[P 6 KommekT otueToB mo
KommbroTepHast MOJCITb ISl KPUTEPHS [IPAKTHICCKUM
«yraoBoe npeodpazoanue dumiepar paboram
CP 10
Jlek Knaccudukanus cTaTuCTUYECKUX METO/I0B U 2
CP 00J1aCTh UX TPUMCHCHUS 10
I1P 2 KowmrmiekT otdeToB mo
[TnanupoBaHue 3KCIIepUMeHTa U 00paboTKa [IPaKTHYECKAM
JAHHBIX C MIOMOIIBIO TPEKO-JIATHHCKUX paGotam
KBaJpaToB
CP 10
Jlex [TocTpoeHHe AMEKTPOHHBIX TAOJIHIL JIS 2
CP 00pabOTKH Pe3yJIbTATOB IKCIICPUMEHTA 10
I1pP 4 KommiekT otueToB no
CP CpaBHHUTENBbHBIN aHATN3 KPUTEPUS XU- 10 PAKTHYECKIM
kBazpart u kputepus Kpamepa-¥Yoamma paGotam
Jlex [TpoBeneHMe SKCIEPUMEHTA C TIOMOIIBIO 2
CP MMHTAIIMOHHON MOJIEIIN 10
TP 4 KoMmiekT oT4eToB 1Mo
CP [TocTpoeHre UMUTAITMOHHON MOAENH st 10 [IPAaKTHYECKUM
TTOJTYYICHHUS CTATUCTHYECKUX JIAHHBIX pa6otam
Jlex OTtoOpakeHre U UHTEPIpETAIs pe3yIbTaToOB 2
CP SKCIIEPUMEHTATBLHOTO HCCIICIOBAHUS 10
1P [MocTpoeHne MoIeIH 3IEKTOPATHHOTO 2 KomriiexT oT4eToB 1o
Cp nporecca — yTOYHEHHast KOMITBIOTEpHAsT 10 [IPAKTHICCKIM
paboTam

Mozens [layHca




Bun
yueOHoi
padoThI

Monyab
(pa3neun)

HaumeHnoBanue TeM 3aHATHH
(yueOHOIi padoThI)

@®opMbI TEKYLIIETO
KOHTPOJIA
Kypce |O0bem, 4. Bbamabl | UHTEepakTHB, 4. (HaMMeHOBaHuUe
OLIEHOYHOI 0
cpeacrsa)

CP

HOI[I"OTOBK& K 3a4CTy

10 Bomnpocs! k
[MPOMEKYTOYHOM
aTTecTalluu

HUroro: 216

Cxema pacueTra uToroBoro o0as1a

POopMBI TEKYLIETO KOHTPOJIS

YcnoBus gomycka

Kpurepnu 1 HOpMBI OLICHKH

3aH_II/ITa OoT4yCTa 110 HpaKTquCKOﬁ pa60Te Brimonnenue

NPaKTUYeCKOH  paboThI
Ha  KOMIIBIOTEpE |
Hpe/CTaBICHNE
paboTaroniero
POTPAMMHOTO TIPOJTYKTa
IPEerno/1aBaTesto

OneHka  «3auT€HO»  CTAaBUTCA  CTYACHTY, IpPOSABHUBIIEMY  3HAHMS
IIPOrpaMMHOT0 MarepHalia, OOHapy>KUBILIEMY MOHUMAaHHE U MPAKTUYECKOE
UCIOJIb30BaHUE Yy4eOHOro MaTepuana, WM JOMyCTUBLIEMY HETOYHOCTH B
OTBETEe, HO o0Ja/arolEeMy HEOOXOAUMBIMU 3HAHUSMU U YMEHMSIMH JIJIST UX
YCTPaHEHUs IPU KOPPEKTUPOBKE.

OneHka «HE 3a4T€HO» CTaBUTCS CTYIEHTY, HMEIOLIEMY CYIIECTBEHHBIE
npoOensl B 3HAaHUM OCHOBHOTO MaTepuaja IO Iporpamme, a Takxke
JIOTYCTUBIIEMY IPUHUHUIIUATIbHBIE OUIMOKH MPU U3JI0KEHUH MaTepuaa.




5. O0pa3oBaTeibHbIE TEXHOJIOTHU

B pamkax wu3ydeHHs JUCHUIUIMHBI «MeTOJMKA TIOCTAHOBKM W  IPOBEACHUS
OKCIEPUMEHTa» MPEIyCMOTPCHO MCIIOJIb30BAHKE CIICAYIOUIMX 00pa30BaTEeIbHbIX TEXHOJIOTHIL:
® TCXHOJOTHMS TPATUIMOHHOTO OOydYeHHs: JICKIIMM M [PaKTHYECKUE padoThl,
camocTosITeNlbHas paboTa;
® TEXHOJIOTHS MPOSKTHOrO OOYUCHHS: pean3allis U 3aIlUTa OTYCTOB 110 MPAKTUYCCKUM
paboTtam.

6. Meronuyeckue yKa3aHus 10 OCBOEHHMIO U CIUTIIMHbBI
PexoMeHaanuu 1mo NoAroToBKe K JeKIIHOHHLIM 3aHATHAM

W3ydyeHne MUCIHUIUIMHBI TPEOYET CHCTEMAaTHYECKOTO M IOCIIEOBATEILHOTO HAKOIIJICHUS
3HAHUH, CIIeZI0BATEIbHO, IPOMYCKH OTAEIBHBIX TEM HE MO3BOJIAIOT IIyOOKO OCBOUTH MPEIMET.

B Xone NEKIMOHHBIX 3aHATHH PEKOMEHIYETCS KOHCIICKTHPOBATH YYEOHBIM MaTepuall,
oOpailias BHUMaHHE Ha KaTeropuu, GOopMyIUPOBKH, PACKPBIBAIOIINE COIEPKAHNUE TE€X WU MHBIX
SBJICHUW W TPOLECCOB, HAYYHBIC BBIBOJBI M NMPAKTHYECKUE PEKOMEHIALWH, IMOJIOKUTEIbHBIN
OMBIT B OPaTOPCKOM HCKyccTBe. JKenmaTenpHO OCTaBUTh B pabOYMX KOHCHEKTax MOJs, Ha
KOTOPBIX JIeJIaTh IOMETKH W3 PEKOMEHJIOBAHHOM JUTEpaATypbl, AOMOJHSIOIIME MaTepuanl
OPOCITYIIAaHHOW JIEKIMU, a TaKXke MOMYEPKHUBAIOIINE OCOOYI0 BAXKHOCTh TE€X WU HWHBIX
TEOPETUYECKUX TMOJOXKEHUI. 3alaBaTh MPENOJABATENI0 YTOYHSIOUIME BOIPOCHl C LENbIO
YSICHEHHUSI TEOPETUUECKUX MOJ0KEHHUM, pa3pelIeHUs] CIOPHBIX CUTYalLUM.

B xozxe moaroroBkw K JIEKUMSAM HW3YYHTh OCHOBHYIO JIMTEPATYyPy, O3HAKOMHUTBHCA C
JOTIOTHUTEIIFHOW JTUTEpaTypoil, myOnukanusMu B HHTepHET-UCTOYHHKAX, MEPUOIUYECKUX
u3nanusx. [lpy 3TOM ydYecTh pPEKOMEHIAIMU TpernojaBareinss W TpeOOBaHUS ydeOHOU
nporpaMMmel. JlopaGaTeiBaTh CBOW KOHCIIEKT JICKIIMH, Jiejasi B HEM COOTBETCTBYIOILIUE 3alHCU U3
JUTEPATYPhl, PEKOMEHIOBAHHOM MPEToaBaTeIeM U IPEeIyCMOTPEHHON y4eOHOM POrpaMMON.

CTyZeHT MOXKET [ONOJIHUTh CIIMCOK MCHOJb30BAHHOW JIUTEPaTyphl COBPEMEHHBIMU
WCTOYHUKAaMH, HE TIPEACTABICHHBIMU B CIUCKE pPEKOMEHJIOBAHHON JIUTEPATYphl, U B
JMAIbHEUIIIEM HCIONb30BaTh COOCTBEHHBIE TMOATOTOBIECHHBIE Yy4YeOHBbIE MaTepUalbl MpU
HaIMCAaHUU KYPCOBBIX U BBIMTYCKHBIX KBATU(DUKAITMOHHBIX PaboT.

PexoMeHnganum 1o moAroToBKe K NPaKTHYECKUM 3aHATHAM

CrynenTam cnenyer:

® 10 OYEPENAHOr0 NPAKTUYECKOIO 3aHATHUS MO PEKOMEHJOBAaHHBIM JIUTEPATYPHBIM
UCTOYHUKAM MpopadoTaTh TEOPETUUECKHM MaTepual, COOTBETCTBYIOLIEH TEeMBbI
3aHATHUSA;

® [IpU MOATOTOBKE K MPAKTHUUECKUM 3aHATHUSM CJIeyeT 00s3aTeNbHO UCTIONb30BaTh HE
TOJIBKO JIEKI[UH, YUEOHYIO IUTEPATYPY, HO U IPYT'He NCTOUHUKH;

e B HauyaJe 3aHATUN 3a7aTh IPENOAABATENIO BOIPOCHI 10 MAaTEpUay, BBI3BABLIEMY
3aTpyJHEHUsI B €r0 MOHMMAHUU U OCBOEHUHU MPHU PEIICHUM 3a1a4, 3aJaHHBIX IS
CaMOCTOSITEIIBHOTO PEIICHUS;

® Ha 3aHATHUHU JOBOAUTH KaXXayro 3aaavyy 0 OKOHYATCIBbHOI'O pemcHusA,
JEMOHCTPHUPOBATh MOHMMAaHHUE TMPOBEJACHHBIX pPAcdyeToOB (aHAJIMU30B, CHUTYyaIlHil), B
cllydae 3aTpyJIHEHUI o0palaThCs K MpenoiaBarenio.

J71st TOro 4TOOBI MPAKTUYECKHUE 3aHATHS MPUHOCHIN MaKCUMAaIbHYIO MOJb3Yy, HEOOXO0AUMO
IIOMHHUTH, YTO YHPaA)XKHCHHUEC W PCUHICHUC 3aaa4d MNPOBOAATCA IO PACCMOTPECHHOMY Ha JICKIUAX
MaTepuady ¥ CBs3aHbl, KaKk TMPaBUJIO, C JAETaJbHBIM pa300poM OTAETBHBIX BOIPOCOB
JEKUMOHHOTO Kypca. CrienyeT NOAYEpPKHYTb, YTO TOJBKO TIOCJHE YCBOEGHUS JIEKIIHMOHHOIO
Marepuaia ¢ ONpPEACICHHOW TOYKHM 3peHus (a2 MMEHHO C TOH, ¢ KOTOpPOH OH M3jaraercs Ha
J'I@KI.[I/I?IX) OH 6y216T 3aKPCIUIATECA CTYACHTOM Ha IMPAKTUYCCKUX 3aHATUAX KaK B PE3yJIbTare
o0CyXJIeHUSI ¥ aHalu3a JICKIIMOHHOTO MaTepuaia, TaKk U C MOMOIIbI0 PEHIeHUs] MPOOIEMHBIX



cutyanui, 3agad. [Ipn 3THX yCIOBHSAX CTYACHT HE TOJBHKO XOPOILIO YCBOMT Marepual, HO H
HAy4YUTCsl NPUMEHSTHh €r0 Ha IPAKTHKE, a TAKXKE IOJIyYUT JOMOJIHUTEIbHBIA CTUMYJ (M 3TO
OYEHB BaKHO) JUISl aKTUBHOU MPOPAOOTKH JICKIINH.

[Ipr camMOCTOSATENFHOM PEIICHUH 3a]a4 HY>KHO OOOCHOBBIBATH KaXKIIbI ITall PELICHHS,
UCXOJSl U3 TEOPETHUECKUX MOJIOKEHUH Kypca. Eciam cTyIeHT BUIUT HECKOJIBKO IyTei perieHus
npobaemsl (3a7au), TO HY>)KHO CPaBHUTh UX W BBIOpaTh camblii pannoHanbHbIN. [lone3no mo
Hayaja BBIYMCICHUH COCTaBUTh KpaTKUW IUIAaH pemeHus mnpoOiemsl (3amaum). Pemrenue
MPOOJIEMHBIX 3a7]a4 WM MPUMEPOB CJIEAYEeT M3Jiarath MOAPOOHO, BBIUMCICHHS paclojarath B
CTPOTOM TIOPSJKE, OTHENsAs BCIOMOTATEeNIbHBbIC BBIYHCICHHS OT OCHOBHBIX. PerieHust mpu
H€O6XOZ[I/IMOCTI/I HY>XXHO COITPOBOXKAAaTb KOMMCHTApPUAMH, CXCMaMHU, YCPTCIKAMH U PUCYHKAMH.

Crnemyer NMOMHHUTB, YTO pEIICHHE KaXIoW y4eOHOH 3aJaud JOJDKHO IOBOJHUTHCS JI0
OKOHYATEJIbHOI'0 JIOTMYECKOr0 OTBETa, KOTOPOro TpedyeT YCIOBHE, M IO BO3MOXHOCTH C
BBIBOJIOM. [lomyueHHBINH OTBET ClielyeT MPOBEPHUTH CIIOCOOAMH, BHITEKAIOIIUMH U3 CYILIECTBA
naHHoW 3ajmaud. llonme3Ho Taxke (eciu BO3MOMKHO) peElIaTh HECKOJBKMMM CIIOCOOaMHM U
CPaBHHTH IIOJyYCHHBIC pe3yJbTaThl. PemieHue 3amad JaHHOTO THIA HY)KHO HPOJOJIKATh JI0
IpPUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Kype Koa koHTpO/IMpyeMOil KOMIIETeHIMH HaumenoBanmue
(UJ1M ee 4acCTH) OLIEHOYHOI'0 CPeJACTBA
1 [1K-2, YK-1 KoMIUIeKT 0TYETOB 1O ITPAaKTUYECKUM
paboram 1-8
Bomnpocs! k 3auety 1-69

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

7.2.1 KOMILIEKT 0TYEeTOB M0 MPAKTHYECKHM padoTam.

IpakTnyeckoe 3ansitue Nel. IlocTpoeHue 371€eKTPOHHBIX TAOJMIl JJISI MCXOAHBIX JAHHBIX
JIKCIIEPUMEHTAa

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

OnucareabHasi uHpopManmoHHasi Mojeab. Ha nepBoM aTane uccienoBaHusi 00bEKTa
WINA TIpolecca OOBIYHO CTPOUTCS ONucaTelabHas WHPOpPMALMOHHAs MoAenb. Takas MoJelnb
BBIJICJIIET CYLIECTBEHHBIE, C TOYKH 3PEHMS LEJIEH MPOBOAMMOIO MCCIECIOBAHUA, MapaMeTpbl
00BEKTa, a HECYLIIECTBEHHBIMU ITapaMeTpaMu IpeHeOperaer.

®opmanu3zoBaHHasi MoJeJb. Ha BTopoMm stane co3maercst popmann3oBaHHasi MOJENb, T.
€. omnucareiabHas HMHPOPMALMOHHAS MOJENb 3alMCHIBAETCA C IOMOIIbI  Kakoro-iuoo
dopmanpHOTO s3bpIKa. B Takoll Monmenu ¢ moMomibio (Gopmyl, ypaBHEHHH WM HEPaBEHCTB
bukcupyrorcs (popManbHble COOTHOUICHHS MEXIY HadajdbHBIMM M KOHEYHBIMHU 3HAYEHUSIMHU
CBOMCTB OOBEKTOB, a TAK)KE HAKJIAJbIBAIOTCS OTPAHUYEHHUS HA JIONYCTUMBbIE 3HAUEHUS ITHUX
CBOJNCTB.

Opnako Janeko He BCerjga yJaeTcsl HalTu (OpMyJibl, SIBHO BBIpa)KarolIHe HCKOMBIE
BEJIMYMHBI Yepe3 HCXOAHbIE JAaHHble. B Takux choyyasx HCHONB3YIOTCS MPUOIMKEHHBIE
MaTE€MaTUYECKHE METO/bI, II03BOJIAIOIINE MOIY4YaTh PE3yIbTaThl C 3aIaHHON TOYHOCTBIO.

KomnblotepHnast mogeab. Ha TperbeM sTame HeoOXoaumo  (GopMann30BaHHYIO
MH(OPMALIMOHHYIO MOJENIb MpeoOpa3oBaThb B KOMIIBIOTEPHYIO MOJIElb, T. €. BBIPa3UTh €€ Ha
MOHSITHOM Il KOMIIbIOTepa si3bIKke. CylIECTBYIOT pa3IN4HbIE IIyTH TOCTPOECHUS KOMITBIOTEPHBIX
MOJCIEH, B TOM qHCIe:
- CO3/1aHUE KOMITBIOTEPHOM MoJieNnt B (hopMe NMPOEKTa Ha OAHOM M3 SI3BIKOB IIPOTrpaMMHUPOBAHMS;
- MOCTPOEHHE KOMITBIOTEPHOM MOJENU C HCIOJb30BAaHUEM 3JIEKTPOHHBIX TAOJIHUI] MU APYTUX
OPUIOKEHUH: CHUCTEM KOMIIBIOTEPHOTO YEpueHHs, CHCTEM YIpaBlieHHs Oa3aMu JaHHBIX,
reonH(OPMAaIIMOHHBIX CUCTEM U T. 1.

B nmpouecce cozmaHus KOMIBIOTEPHOH MOJENU IMOJIe3HO pa3paboTarh  yAO0OHBIH
rpaduueckuil uHTEpQEIic, KOTOPBIN MO3BOJIUT BU3YAIU3UPOBATh (POPMaTIbHYIO MOJENb, & TAKKe
pearn30BaTh MHTEPAKTUBHBIM JMAJOr 4YEJIOBEKAa C KOMIIBIOTEPOM Ha JTale MCCIEA0BaHuUs
MOJIEIIN.

KomnbloTepHblii 3xcnepuMeHnT. YeTBepThlil 3Tanm HcciaenoBaHUs WHPOPMALMOHHOM
MOJIEJIA COCTOUT B MPOBEIECHNH KOMIBIOTEPHOI'O dKCIEpUMEHTa. Eciin KOMIBIOTEPHAsT MOJIEIb
CYILLIECTBYET B BUJIE ITPOEKTA HA OJTHOM M3 SI3bIKOB IPOIPaMMHUPOBAHHUS, €€ HYXKHO 3aIlyCTUTh Ha
BBITNIOJTHEHNE, BBECTU UCXOHbBIE JAHHBIE U MTOJIYYUTh PE3YJIbTATHI.

Ecin xoMmnbproTepHas MOJENb UCCIELYETCS B NPHIOKEHUU, HAIPUMEP, B AJIEKTPOHHBIX
TabJIMIax, TO MOXKHO MOCTPOUThH AHarpaMmy WM TpaduK, MPOBECTH COPTUPOBKY U IOMCK
JTAHHBIX WM MCIIOJIb30BaTh JPyTHe ClIeHUaIN3UPOBAaHHBIE METOIbI 00PaOOTKH JaHHBIX.



[Ipy wucCnoAB30BaHUM TOTOBOM KOMIBIOTEPHON BHU3YAJIbHOW HWHTEPAKTUBHOM MOJEIU
HEOOXOJMMO BBECTH HCXOJHBIE JAaHHBIC, 3ayCTUTh MOJEIb Ha BBIMIOJHEHUE U HAOIIOIATh
M3MEHEHHE 00BEKTa U XapaKTePU3YIOIIUX €ro BEIHUHH.

B BuUpTyalbHBIX KOMIBIOTEPHBIX JTa0OPATOPUSX MOXKHO IPOBOJUTH IKCIIEPUMEHTHI C
peasibHbIMH 00bekTamMu. JlJii 3TOro K KOMIIBIOTEPY HPHUCOSAMHSIOTCS NaTYUKH H3MEPEHUs
¢u3nueckux MmapaMeTpoB (TeMIepaTypbl, NaBJICHUS, CHIBI W Jp.), JaHHBIE HW3MEPEHUi
nepefaloTcss B KOMIBIOTEp U 00pabaThIBalOTCS CHENMANbHOM MporpaMmoil. PesymbTaTsl
HKCIIEpUMEHTa B BHJE TalOiuil, rpaduKoB W JUarpaMM OTOOpa)KaloTCsl Ha SKpaHe MOHUTOpA U
MOTYT OBITh pacreyaTaHbl.

AHaJIU3 MOJyYeHHBIX Pe3yJbTATOB U KOPPEKTHPOBKA HccaexyeMoii Moaeau. [1aTorit
3Tall COCTOUT B AHAJIM3€E MOJYYECHHBIX PE3YyJIbTaTOB U KOPPEKTUPOBKE HcciaeayeMol monaenu. B
Cllydae HECOOTBETCTBHUS pPe3yJbTaTOB, MOJYYEHHBIX IPH HCCIENOBAaHMM HH()OPMAIMOHHON
MOJIeTIH, M3MEpsieMbIM IapaMeTpaM pealbHbIX OOBEKTOB MOXKHO CJeNIaTh BBIBOJA, 4YTO Ha
NpeIbIAYIINX dTanax MOCTPOSHUS MOAETH ObLTH JOMYIIEHbI OITHMOKH WIIM HETOYHOCTH.

Hanpumep, mnpu mNOCTpOEHUM ONUCATENBHONM KAa4eCTBEHHON MOJENIU MOTYT OBITh
HETPaBWIIBHO OTOOpaHbI CYIIECTBEHHBIE CBOWCTBA OOBEKTOB B Tporiecce (popMaan3aii MOTYT
ObITh AOMyIlIeHbl omuOku B QopMmylax U T. A. B 3Tux cioyyasx HEOOXOAMMO MPOBECTU
KOPPEKTUPOBKY MOJEJHU, IPUYEM YTOUHEHUE MOJEIN MOXKET IPOBOAUTHCS MHOTOKpPATHO, MOKa
aHAJIU3 Pe3yJIbTaTOB HE MOKAXET UX COOTBETCTBHE U3y4YaeMOMY OOBEKTY.

ITocTpoenne 3/1eKTPOHHON TA0MULBI A1 CTATHCTHYE6CKOH 00padOTKH pe3ysIbTaTOB
JKCIepUMeHTa (MpPOBepPKa CTATHCTHYECKON OJHOPOJHOCTH JKCIEPUMEHTAIBHOH U
KonTpoJbHoii rpynn Ha0J1101eHuil)

A B C D E
KommuectBo KomngectBo
KomnyectBo KommuectBo . .
6aJuIoB i-ro 6aJuIoB i-TO 6amnos |-ro 6arnos I-ro
Howmep CTYJICHTA CTyJICHTa cryjieHTa CcryicHTa
KOHTp. TP. 3KCHep. Ip.
KOHTp. TP. IO | DKCHEp. Tp. 10 Hocne Hocrte
AKCIIEPUMEHTA | SKCIIEpUMEHTA
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 KommuectBo
KomugectBo KomnnuectBo . .
SAILI0B i-Io 6AILI0B i-1o OauioB i-ro OaioB I-ro
Howmep CTYICHTa CTyJIeHTa CTy/IcHTa cryacHTa
KOHTD. TP. JKCIIEP. TP.
KOHTp. Tp. I0 | 3KCIep. rp. 10 Hocue Hocre
AKCIIEPUMEHTA | SKCIIEPUMEHTA
AKCIIEPHMEHTA | 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
Jucnepcust 158,56 184,81 160,10 191,30
Cpeonee Boumcisiercss 1o  ¢opmyine =CP3HAY (B2:B61) ¢ mnocienyrommum

TUpakupoBanueM 1o crondiam C,D,E




Jucnepcusa  Beramcnsgercs 1no  ¢gopmyne =JIMUCII (B2:B61) c¢ mnociexyromum
TUpakupoBanueM 1o cronbdmam C,D,E
Te xe manHbIe ¢ TPeoOpa30BaTh B TAOIHILY TOPSIKOBBIX JaHHBIX C MIOPSIKOBOW MIKAIIOM,
UMEIONIeH 3aaHHoe Yrciio rpananui (3, 5, 7). K momyueHHoi Ta0nuile Ha CIeIyIONeM 3aHsITHI
OyZeT NpUMEHEH KPUTEPHI XHU-KBaJIpaT.

IIpakTnyeckoe 3ansitue Ne2. KomnbrorepHasi Moaesib 1Js1 Kpurepusi Xu-KBajapat

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

3ajanue Ha pelIeHue 3a1a4u

B kawectBe mpuMepa paccMaTpUBAIOTCS JIBE€ BBIOOPKH 10  pe3yJibTaraM
o0cie10BaHus TPYII y4alIuXCs.

Cpencreamu MS EXcel BBIUHCIAIOTCS 3HAUCHHE KPUTEPHS XHM-KBAJpaT U OMPEHesaeTCs
CTETEHb YBEPEHHOCTH B OJHOPOJHOCTH/HEOJHOPOTHOCTH BBIOOPOK Ha 3aJaHHOM YpPOBHE
saaunmoctu p=0,05 (p=0,01).

ILnan BbINOJIHEeHUsI PadOTHI

1.  BeiOepute ncxoHble BEIOOPKH.

2.  Iloctpoiite BerurcauTenbHyto Tabmuiy 8 MSEXcel.

3. 3apaiite ypoBens 3Hauumoctu p=0,05.

4. CopmynupyiiTe BBIBOJI O CTATUCTHUECKON 0OHOPOOHOCHU/HEOOHOPOOHOCIU 8b1O0POK.
OObsicHUTE UX pa3Inyue.

Conep:xxanue oT4yeTa
l. TUTYIBHBIN JHCT.
1. HasBanue u iens paboThI.
. Pe3ynbTaThl BHIIOIHEHUS paOOTHI
V. 3axiroueHue
V. [Tpunoxxenns

IIpakTyeckoe 3ansaTue Ne3.

Komnbrorepuas moaesb 1 kpurepusi Kpamepa-Yanua

3apanme: HeoOxomumo mnpumeHuTs kputepuil Kpamepa-Yamua, ocCHOBaHHBIM Ha
CTaTHCTHUKE, JUISl IPOBEPKU FMIIOTE3bl pABEHCTBA MATEMATUYECKUX 0XKHMIaHUN UCTIOTIb30BaTh.

Kpurepuii Kpamepa-VYamua uMeeT nmpo3pauHblii CMBICT — pa3HOCTh BBIOOPOYHBIX CPEIHUX
apu@MeTUYecKux JJs JBYX BBIOODOK JENUTCS HA €CTECTBEHHYIO OILIEHKY CpPEIHEero
KBaJIpaTUYECKOTO OTKJIOHEHUsS 3TOH pa3HOCTU. ECTECTBEHHOCTh yKa3aHHON OLEHKU COCTOWUT B
TOM, 4YTO HEWU3BECTHBIE CTATUCTUKY JWCIEPCUM 3aMEHEHBl UX BBIOOPOYHBIMU OlLleHKamu. U3
MHOTOMEPHOM LIEHTPAIbHOM MPENEIbHON TEOPEMBI U U3 TEOPEM O HACIEIOBAaHUU CXOJUMOCTHU
BBITEKAET, YTO MPH POCTe 00BEMOB BBHIOOPOK pacmpeneneHue cratuctuku T Kpamepa-Yoamua
CXOAMTCS K CTaHJAPTHOMY HOPMAJIbHOMY PacHpeleNIeHUI0 ¢ MaTeEMaTHUECKUM oxkuganuem 0 u
nucnepcueii 1. Urak, npu cripaBeqmuBoct H, 1 Gompmux o6seMax BEIOOPOK pacipesierieHue

cratucTuku T mpubIMkaeTcs ¢ HOMOIIbIO CTAaHIAPTHOIO HOPMaIbHOTO pacnpezaeneHus O(x), u3
TaOJIUI] KOTOPOTO ClIeAyeT OpaTh KPUTHUECKHE 3HAUCHHS.

N3 ckazaHHOro BBINIE CIEAyEeT, 4TO NpUMeHeHue Kputepus Kpamepa-Ysimua He MmeHee
000CHOBaHO, yeM npumeHeHue kpurepus CTblojeHTa. J[OMOIHUTENBHOE MPEUMYIIECTBO - HE
TpeOyetcs paBeHcTBa auctepcuit D(X)=D(Y).

Pacnipenenenue cratuctuku T He daBisgercs pacnpenencHueM CTbIOJEHTA, OIHAKO M
pacnpeaciC€cHuc CTaTUCTHKU t, KaK IIOKa3aHO BBIIIC, HE ABJIACTCA TAaKOBBIM B PCaJIbHBIX
CUTyalusiX.



(mutara w3 yueObnmka OpmoBa B.M. http://orlovs.pp.ru/stat.phpIlokazano, uto
NPEINOCHUIKH ABYXBBIOOPOUHOTo Kputepus CTbIOJEHTa, KaK MPaBUJIO, HE BbIMONHAIOTCS. Jlims
MPOBEPKHM  OJHOPOJHOCTH MaTeMaTHUYECKUX OXUAaHUKi BMecTo Kputepus CrbloieHTa
mpeyiaraeTcss UCIoab30BaTh Kputepwii Kpamepa-Yamua. OOCyKOaroTcs HenmapaMeTpHUeCKUe
KPUTEPUH TSl IPOBEPKH TUIIOTE3bI OAHOPOJHOCTH (DYHKIIMI pacripeecHusI. )

IpakTnyeckoe 3ansitue Ne4.

KomnbrorepHasi Moge/ib VI KpUTEPUS «yIJ10Boe npeodpazoBanue @uepa»

3ananue: [locTpouTh KOMIBIOTEPHYIO MOJAENH sl KpUTepus «YTioBoe mpeoOpa3zoBaHUe
Ouniepay.

s OLIEHKM CTAaTUCTUYECKOW OJHOPOAHOCTH XapaKTePUCTUK HKCIEPUMEHTAJIbHOU U
KOHTPOJILHOM TpyNI HCIONb30BaTh Kputepuit duinepa. Bribop kputepus npousBeneH Ha
OCHOBaHUM peKkoMeHjauui npeaioxkeHHbix J[.A. HoBukoBbiM B «CTaTUCTHYECKHME METOIbI B
NEAArorn4ecKuX MCCIEIOBaHMIX», W CBSI3aH C TEM, YTO JaHHBIA KPUTEPHIl I103BOJISIET CAENATh
3aKJIIOYEHWE O CTAaTUCTHYECKOH OJHOPOJHOCTH/HEOJAHOPOJHOCTH OXHJIAEMBIX CPEIHHX
3HaueHUM (MaTEMAaTUYECKOTO OKHUJAHUS) MCCIEAYEMOro MOKa3aTeisl IpU TOM, YTO JUCHEPCUU
BBIOOPOK pasznuyaroTcs. Paznuune nucnepcuii ObUIO BBISBICHO Ha MEPBOM ATare 00padOTKU
JAHHBIX, U CTAJIO MPENATCTBUEM JIJIsl IPUMEHEHUS TPAAULIMOHHOTO t-kputepust CThIOJEHTA.

B xnure /[.A.HoBukoBa HCMOIB30BaHbl KPUTHYECKUE 3HAYCHHS KakK pa3 I t-Kputepus,
YTO KOHEYHO HE BIIOJIHE OOOCHOBAHHO W JA€T MPUOIU3UTENbHBIC pe3ysbTaThl. Vcnoas30BaHue
3HaueHus: Tp=1,96 ypoBHS yBepeHHOCTH 95% TOBOpPUT O TOM, UYTO OO0BEM BBIOOPKHU
IPEIoIaraeTcs O4eHb OOJIBIINM (0003HAYAETCS MPOCTO KaK OECKOHEUHBIH, TO €CTh PeUb UIET O
npeleIbHOM 3HaYEHUH MPU BO3PACTAaHUU 00bEMA).

AJITOPUTM OIIpENEIeHHs] JIOCTOBEPHOCTU COBMAJEHUN M Ppa3IUuUil XapaKTEpUCTHK
CPaBHHBAEMbIX BBHIOOPOK JJIs SKCIEPUMEHTAIBHBIX JIaHHBIX, U3MEPEHHBIX B IIKAJI€ OTHOIICHUH,
¢ oMoIbto kpurepus duiepa BKIIIOYAET CAEAYIOINE IIaru:

1. BeruucnuTh 751 CpaBHUBAEMBIX BBIOOPOK Tovn— SMIUPHUECKOE 3HAUCHHUE KPUTEPUS.

2. CpaBHUTH ATO 3HAYEHHUE C KPUTHUECKUM 3HAUYECHUEM.

IIpakTyeckoe 3ansaTue NeS.

I[InanupoBaHue ’KcnepuMeHTa M 00padOTKAa JAHHBIX € MOMOIIBI) JIATHHCKUX M
IrPEeKO-TATHHCKHUX KBA/IpaTOB

3aganue: CrulaHMpoOBaTh JKCIEPHUMEHT M 00padoraTh JAaHHbIE € IOMOLIBIO
JIATHHCKUX H I'PEKO-JTATHHCKHUX KBAJPaToB

[Tpenmnonoxum, HampuMep, YTO FKCIIEPUMEHTATOP HCCIEeNyeT BIUSHUE IMATH Pa3IUYHbIX
(dopMysT B3pBIBUATON CMECH, HCIIOJIb3YEMBIX IPH TPOU3BOJCTBE JAWHAMHTA, HAa HAOIIOJaeMYIO
cuity B3pbiBa. CMech MO KaxJIoW U3 (opMyJ NPUTOTABIUBAECTCS U3 HApTHH CBHIPbS, 00BEM
KOTOPOH TMO3BOJISIET NMPOBEpHUTH He Ooiee msath (opmyi. Jlamee cMecH MPHUTOTaBIMBAIOTCS
HECKOJIBKUMH OIlepaTopaMH, KOTOPbIe MOTYT CYIIECTBEHHO pa3iMyaThCs MO KBaTM(UKALUU U
ombiTy. Takum 00pa3oMm, OKa3bpIBaeTCs, YTO IUIAH DKCIIEPHMEHTA JOJDKEH INPEayCMOTpPETh
«yCpeIHEHHUe» BIMSHHUSA JBYX BHEIIHUX ()aKTOpPOB — MapTUil Chipbs M omepaTtopoB. [lnaw,
MO3BOJISIOMINI PEIIUTh 3Ty 3a/1a49y, COCTOUT B TOM, YTOOBI TPOBEPUTH KAXKAYIO HopMyITy cMecH
B TOYHOCTH OJIMH Pa3 B KaXJOH MapTUU CBIPbS B TOUHOCTH 1O OJHOMY pa3y KaXKAbIM U3 MATH
omneparopoB (tabn. 1). Takoil TuTaH Ha3bpIBaeTCA JIATUHCKUM KBaapatoM. OTMeTHM, dYTO
HaOJII0IEHUsT PaCIIOJIOKEHBI KBAAPaTOM, a ATk (Gpopmyi (00paboTok) 0003HAUCHBI TJATUHCKUMHU
oykBamu A, B, C, D u E — »TuM u 00BsCHsETCA Ha3BaHUE «JIATUHCKHUM KBaapar». BumgHo, 4TO
KaK MapTHH CHIPbsI (CTPOKH), TAK M ONEPATOPHI (CTOIOIBI) OPTOTOHATIBHBI 00pabOTKaM.

Tabnuna 1 - JlatuHckuil KBagpart A 3aga4uu o popMyJsiax 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 JUISI TOTO, YTOOBI MCKIIOYUTH JBa BHEIIHUX
MCTOYHUKA HEOJHOPOAHOCTH, T. €. YTOOBI OOECHEeUUTh CHUCTEMATHYECKOE TPYNIHUPOBAHHE B
OOKM TO JBYM HampaBJeHHUAM. TakuMm o0pa3oM, CTPOKM M CTOJOLBI, B CYIIHOCTH,
MPEJICTABIISIIOT CO0OM 1B OTpaHUYCHHS HAa PaHI0MHU3AIHIO.

B o6mem cnyuae naTHHCKUI KBajapar ais p (HaKTOpOB WM JATHHCKUM KBaapaT pxXp —
5TO KBAJpaT, COCTOSANIMA M3 P CTPOK U P cTonOmoB. Kakgas u3 p? IOTydarolIMXCcs sSYeeK
COJICPKUT OJIHY U3 p OyKB, COOTBETCTBYIOIIUX 00pabOTKaM, MpUYeM Kaxaas OyKBa BCTPEUaeTcs
B KaXJOH CTpOKE M KaXIOM CTOJIOIlE OAMH U TOJbKO OAMH pa3. Hibke naHbl nmpumepbl
JATUHCKUX KBaJPATOB:



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 3ansaTue Ne6.

CpaBHUTeIbHBINH aHATN3 KPpUTepUst XU-KBaapaT U kputepust Kpamepa-Yanma

CpaBHUTH pe3ysIbTaThl NMPOBEPKU CTATUCTUYECKOH OAHOPOAHOCTU 33JaHHBIX BBIOOPOK C
IIOMOILBIO MOJIENIEH ITIOCTPOEHHBIX paHee i kpurepues Kpamepa-Yanua u xu-kBaapar.

(ITpakTrueckue 3anstus 1 — 4).

IIpakTuyeckoe 3ansatTue Ne7. IlocTpoeHMe MMHUTANMOHHOM MOJEJH JISI TOJYYEHUS
CTATHCTUYECKHX JTAHHBIX

MartemaTu4yeckasi MojeJib pouecca

MareMaruueckoe MOJCIUPOBAHUE TIPOlLlecCa HAYMHAETCS C 3aJaHusl TEPEeMEHHBIX.
[lepemenHbIMU 3a/1al0Tcs KOJIMYECTBEHHbBIE (bakTopsl, OIHCHIBAIOIINE COCTOSTHUE
MPOU3BOJICTBEHHONW cHUCTeMbl. OOO0OIIMM MpEACTaBICHUE CHUCTEMBI, YTOOBI OXBAaTUTh KIJIACC
MIPOU3BOJIBHBIX TOCJEI0BATENbHBIX MPOU3BOACTBEHHBIX CHUCTEMBbl. JTalbl MPOU3BOJACTBA OylieM
NPEICTaBISITh KaKk cTaHmuu. COCTOSIHUE CHCTEMBI HICHTU(PUIIUPYEM MapaMeTpoM t (IUCKpPETHOE
Bpemsi). B mporecce mpou3BocTBa UTepalsl MOria Obl OBbITh SKBHUBAJCHTHA MHTEPBATYy B OJUH
JieHb (MM OJTHA TPOU3BOCTBEHHAS CMEHA), U TOT1a t Oy/IeT MOKa3bIBaTh KOJIMYECTBO JHEH (CMEH).
bynem onepupoBath ¢ eIMHUIIAMU MPOAYKLUU U 3allacaMU CBIPbS, «HE3aBEPIICHHON MPOAYKIIUK»
¥ TOTOBOW MPOYKINH, H3MEPIEMBIMI B THX €IMHMIAX'. BBeneM cremyromue 0003HaueHUs s
00IINX MOKa3aTeNnel CUCTEMBbI TPOU3BOICTBA!

N — KOJIMYECTBO CTAHIIUN B MPOIECCE MPOU3BOJICTBA;

i—-HOMep cTaHnuy, i=1...N;

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

Ci(t) — mpou3BOAMTENBLHOCTD | CTAHIIUK B MOMEHTT;

Pi(t) — mpou3BoACTBO | CTaHIIMK B MOMEHTT;

Wi(t) —He3aBepitieHHAs POYKIIUS, JOCTYIHAS IS | CTAHIIMU B MOMEHT t;
Mozesnb MpOU3BOACTBEHHOM CHCTEMBI 33]1a€TCsl CACTEMOM peKyppeHTHBIX Gopmyi (7.1 — 7.5):

Cranmus 1

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

B.(t) = Min [C; (1), B (t) + W, ()] (73)
Wi () =W (t-1)+ R(t-1) =P, (t-1) (7.4)
Cranuuu n

P.(t) =Min [C, (1), P, () +W,, ()] (75)

W3 ypaBHuBanus (7.1) BUAHO, YTO BBIIYCK MPOAYKIUM CTaHOMM | paBeH ee
NPOM3BOUTENBHOCTH. YpaBHuBaHue (7.2) ompenenser WIP, nocTynHyro B MOMEHT t, Kak
(GYHKIUIO TIEPEMEHHBIX, MOJYYEHHBIX B MPEIbIIYIIUNA MOMEHT BPEMEHH. A UMEHHO, KOJMYECTBO
JOCTYITHOM He3aBEepIICHHOW MPOAyKIMH cTaHmuu 1 B MomeHT t, To ectb Wi(t), paBHO 3TOMY
KOJMUeCTBY B Tpenbiayimii MoMeHT Wi(t) Mumroc KOJIMYECTBO HOBOW MPOAYKIMU CTaHIMH | B
npeapirynmid MomeHT P1(t-1) MUHYC KOIMYECTBO MPOTYKIIMHU B3SATOH I IepepabOTKK CTaHIHeH 2
B mpenbiaynii MoMeHT Po(t-1).

B ypaBnenun (7.3), 3amaercst o0beM MPOM3BOJCTBA Ul CTaHIUM co 2-i mo n-to. O6beM
IIPOU3BOJICTBA OIPAHUYMBACTCS IPOU3BOAUTENBHOCTBIO CTAHLIMW WJIA KOJMYECTBOM JIOCTYITHOU
He3aBepuieHHOM mnpoxaykumuu (WIP). Otmerum, uyto 3nadenue WIP Bcerma HeoTpuLaTeNbHO.
VYpaBuenne (7.4) ananorudHo ypaBHeHuto (7.2), Ho Beruucisier WIP mist Bcex cranmmii kpome N-id.

1OTMCTI/IM, 4TO €AWHUILA TPOAYKIIHUNU USMEHACTCS, IIOCKOJIBKY OHA ITPOXOAUT YE€PE3 CUCTEMY, ABJIAACH
BHa4daJic CBIpLéM, a B KOHIIC - 3aBCPUICHHBIM HU3JCIIUCM.



VYpasuenue (7.5) BeUncCIseT 00bEM MPOU3BOJICTBA HA TIOCIEHEH CTAaHIIMK. Y paBHEHUS NS
WIP mnocnenHeil cTaHUUMM HE COCTaBIIACTCsS, IIOTOMY 4YTO IIOCJIE HEE IIOJy4aeTcs TIOTOBas
MPOTYKIIHS.

B pexyppeHTHBIX ypaBHEHMSX JJIsl BHIYMCICHUS 3HAUYEHUM NEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OINpe/IeNICHbl 3HAYEHUS BCEX MEPEMEHHBIX /Uit MoMeHTa t = 0. Bepxuuit npenen ai t
HE YCTaHOBJICH, HO IIPM MOJCIMPOBAHUU OTOT IPEACN 3a4acTCs HCCIEAYEMbIM HHTEPBAJIOM
BpeMeHHU T, Ha3pIBa€MbIM BPEMEHHBIM TOPU30HTOM.

Eciny nmpou3BOIUTENBHOCTH CTaHUMN WM3BECTHBI B IIPEAENIaX BPEMEHHOIO TOPHU30HTA, U
3a/laHbl HayaJbHbIE 3HAYEHUs NEPEMEHHBIX B MOMEHT BpemeHHu t=0, TO cocTaBieHHas cHCTEMa
YPaBHEHUH MO3BOJISET BBIUMCIUTD COCTOSIHUSI CUCTEMBI ISl JIFOOOr0 KOHEYHOI'O I1€PHO/JIa BPEMEHH.
Kaxxnas nepeMeHHasi B MOMEHT BpEMEHH t 3aBUCUT TOJIBKO OT MEPEMEHHBIX B MOMEHT BpeMeHH t-1
U BBHIOPAHHBIX JOTIOJHUTEIBHBIX MEPEMEHHBIX B MOMEHT BPEMEHH t, Mbl MOKEM BBIUMCIIUTH BCE
IIEpEMEHHBIE 11 MOMEHTA t =1, 3aTe€M BBIYMCIIUTH IEPEMEHHBIE B MOMEHT t = 2, U Tak gajee J10 t =
T. Jlnsg Toro, 4ToOBI MEpEMEHHBIC PEIICHUS JIETKO MOJyYaanch B JIOOOW 3aqaHHBIA MOMEHT t,
MEPEeMEHHbIE CIeAYyeT YMOPSAOYUTHh TaK, YTOOBl 3HAUYEHHE KAXKIOW CIeIyIoleill mepeMeHHOM
3aBUCETIO0 TOJIBKO OT paHee BBIYMCICHHBIX IIEPEMEHHBIX. /[l paccmaTpuBaeMoOll CHCTEMBI
YpPaBHEHUI 3TOT MOPSAAOK TAKOB:

P(t), Wi(t), P(t), W,(t), P),..

CayuaiiHble epeMeHHbIe

B mpousBoacTBeHHOM mpuMepe, Kak B OOJNBIIMHCTBE MMUTALMOHHBIX MOJIETEH, TOYHBIC
3HAYEHUSI HEKOTOPBIX IEPEMEHHBIX HEWU3BECTHbl. Hampumep, NpoU3BOIUTEIBHOCTH CTaHUUN
HEU3BECTHbI U SBJSIOTCS CIy4YallHbIMM BEJIMYMHAMH, MUMEIOUIMMH 33JlaHHOE pachpeneneHue. B
ciydae rpokoB, «mepepadaThIBarOIINX» CITHYKH, POU3BOIUTEIIEHOCTH OIPEICIISUITNCH OpOocaHueM
KyOuka. [losToMy mpou3BOOUTENBHOCTh Kaxaoro Mrpoka Ha KaXXKIOW WUTEpalUUd ONpPEIENsiach
CIyYailHOM BEJIMYMHON C JHUCKPETHBIM PaBHOMEPHBIM paCIpEICICHUEM, B HHTEpPBAJIEC LEJbIX
3gaueHuit ot 1 1o 6.

B Oomnee oOmeM cnydae mpenanoyiaractcsi, 4YTOo Kaxaas HPOU3BOIUTEILHOCTh HMEET
HEKOTOpOE 3aJaHHOe pacmpeneseHre. Toraa MPOM3BOAMTEIBHOCTh I-i CTaHIIMM B MOMEHT t
SABJSICTCS pealu3aleld CIydalHOW BEJIIMYMHBL, KOTOpas MMEET JAHHOE paclpeleeHue.
Pacnipenenenue MOXET OBITh CBOUM JUISL KaXJ10pHu CTaHILIUH, TO €CThb

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

anaB.Helme MOACJIUPOBAHUEM

Tenepb MOKHO OnHUCaTb IIPEACTABJIICHHYIO BBIIIC HWIPY B TCEPMHUHAX BBCIACHHBIX
MNEPEMCHHBIX. MOJIGJ'II/IpOBaHI/Ie HAaUYMHACTCA C 3alaHUA HAYaJIbHOI'O COCTOSAHUSA CUCTEMBI, KOTOPOC
ONpCACIIACTCS 3HAUCHUAMU IICPEMCHHBIX B MOMCHT t=0. B namem nmpumepe:

R(0)=0, W/(0)=0, PR(0)=0, W,(0)=0, P,(0)=0.

[Tpon3BOAUTENFHOCTH TEPBOTO TIEPUOJA BBHIOMPAIOTCS KaK 3HA4YeHHS pPaBHOMEPHO
pacripe/ie/IeHHbIX CITy4alHbIX BeM4YMH (OpOCOK KyOMKa):

C.()=4, C,(1)=2, C,(1)=5.
[To ypaBHEHMAM MOJIENIN PACCUUTHIBAIOTCS 3HAYEHUS IEPEMEHHBIX B 1-i ITepUoO:

PO)=4 W®@0H=0 P1=2 W,1)=0, P@)=2.

MopenupoBanue 2-ii uTEpali, ¢ HOBBIMM  3HAUYEHUSIMH TPOM3BOJUTEIBHOCTEM Kak
CIIyYalHBIX BEJIMYHH IS 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.

AHaJIOrn4Ho MOZACIINPYCTCA 3-a HUTCpanu:

C.3=1 C,3=3 C,(3)=1;



RO =1 W@)=1 PR@B)=2 W,3=3 P@O)=1.

[Iporecc mpogomKaeTcs MOCIeI0BaTeIbHO, TTOKa He OYIET JOCTUTHYT BPEMEHHON TOPU30HT
T =10.

MoaeaupoBaHue THHAMHYECKOI cucTembl B MS EXxcel

Bnauane monenupyercs mepexoi CHUCTEMBI U3 COCTOSIHMSI B MOMEHT t=0 B coCTOsiHHE B
MomeHT t=1. [IpousBogutenbHOCTH 1-H, 2-i 1 3-i cTaHUIMN MOJENUpYIOTCs B siuciikax B4,E4 u H4,
COOTBETCTBEHHO. B Kakmoil u3 »THX s4eek 3amucaHa ¢GopMylia, 3agaroniasi pPaBHOMEPHO
pacipeneseHHYIO EeJTOUYNCICHHYIO CIy4aliHyI0 BETMYMHY B MHTEpBaJie oT 1 10 6:

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

B sueiikax 4-i CTpOKM MOJEIUPYIOTCSI COOTBETCTBYIOIIME YPABHEHHUS
Sueiika u hopmyina YpaBHeHue
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4A=MUWH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
14=MIWH(H4;F4+G4) (7.5)
J4 =14

BapuanTtbl 3a1anni

Hcnonp3yss mMaTeMaTHUYECKyl0 MOJelb, 3aaaBaecmyio ¢opmynamu (7.1)-(7.5), mocrpouth
KOMIIBIOTEPHYIO MOJIEN, IPOU3BECTH MOJIeIMpoBaHue paboThl B TeueHue 100 cMeH ams pa3InyHbIX
IIPOU3BOJCTBEHHBIX JUHUI. OLEHUTh CPEIHUN BBIXOJ TOTOBOM MNPOAYKLHU 332 CMEHY, U €ro
CpPEIHEKBaJpaTHUYEeCKOe  OTKJIOHeHHe. Omnpeaenutb  CpeJHUE  IOKa3aTeld  KOJMWYECTBa
HE3aBEPILICHHON MPOYKIINH.

1) npou3BOJACTBEHHOH JMHUKM COCTOSAINEH M3 4 CTAaHKOB, CAydYaiiHas BENUYMHA 3a7arolias
IIPOU3BOJUTENIBHOCTh KaXJIOT0 CTaHKa HMMEET pAaBHOMEPHOE paCHpElIeIeHUEe CO CpPEeIHUM
3HAUYEHHUEM PaBHBIM 5 U Jucriepcuei 4.

2) MPOW3BOJICTBEHHO!N JIMHMH, COCTOSIICH U3 5 CTaHKOB, CIy4aiiHas BEJIMYMHA 3aaroliast
IIPOU3BOJUTENIBHOCTh KAXKIOrO CTAaHKA MMEET TPEYTOJIbHOE CO CPEIHHMM 3HAYEHUEM PaBHBIM 6 U
nucriepcueit 4.

3) MpOM3BOJICTBEHHON JMHUHM COCTOSIICH M3 5 CTaHKOB, CIy4aiiHas BEJMYMHA 3aJaiolias
IIPOU3BOJUTENIBHOCTD KaXk/I0I0 CTAHKa UMEET HOPMaJIbHOE PACIpPEIEICHUE CO CPEIHUM 3HAUEHUEM
paBHBIM 7 U nucnepcueii 4.

IIpakTnueckoe 3ansitue Ne8. IlocTpoenme auarpaMM o0TOOpa’kalOIIMX pe3yJbTaThbl
IKCIIEPUMEHTA

VII @wumepa mnpenHa3HA4eHO Ui COMOCTAaBIEHHs JABYX BBIOOpOK IO 4YacToTe
BCTPEYAEMOCTH UHTEPECYIOIIEro uccneaonareins ddekra.

(cpaBHEHHE 1ByX BBIOOPOK, ITPEICTABICHHBIX U3MEPEHUEM 10 TUXOTOMHUYECKON IIKAJIE)

Kpurepuii oueHnBaeT 10CTOBEPHOCTh Pa3IHYNil MeAy NMPOUEHTHBIMH 10JSIMU ABYX
BbIOOPOK, B KOTOPBIX 3aperncTPMPOBaH HHTepecylomuil Hac 3¢ pexT.

CyTp yrmoBoro mnpeoOpazoBaHus Puiiepa COCTOMT B IEPEBOJE MPOLEHTHBIX A0JIEH B
BEJIMYMHBI LEHTPAIBHOIO yIja, KOTOPbIA HU3MEpsieTcss B paavaHax. boiblield NMpOLeHTHOH JoJie
OyZleT COOTBETCTBOBATh OOJBIIHMI YroJl ¢, @ MEHBIIEH J10J€ - MEHBIIUNA yTOJ, HO COOTHOIICHHMS
371eCh HE JJMHECUHEIC:

@ = 2*arcsin(+P),

rae P - npoluieHTHAas 10151, BRIpaXKE€HHAs B JIOJISIX €IUHULIBI.

[Ipy yBenuuyeHHH pacxXOoXIEHUs MeXAy yriaamMu ¢l u @2 W yBelIMYeHUs YHCIEHHOCTU
BBIOOPOK 3HaUYeHUE KpUTepHs Bo3pacTaeT. Uem Oosblle BeauuuHa ¢*, TeM Oojiee BEPOSTHO, UTO
pas3ianyus JOCTOBEPHBI.



I'unoresst YII @umepa

Ho: oyt v, y KOTOPBIX MPOSIBISIETCS UCCIeayeMblil 23QQexT, B BeIOOpke | He Oomblie,
4yeM B BBIOOpKE 2.

H1: J{onst nuu, y KOTOPBIX MposiBisieTcst uccuenyemblil 3¢ dekr, B BeiOopke 1 Gomnbie, uem B
BBIOOpKE 2.

Orpannuenus YII @umepa

1. Hu ogHa U3 conocTaBiisieMbIX J0J€H He JOKHA ObITh PABHOW HYIIIO.

2. BepxHuii mpenen B KPUTEPHH @ OTCYTCTBYET - BBIOOPKHM MOTYT OBITH CKOJIb YTOIHO
OOJIBIINMH.

Hwxnuit npenen - 2 HaOmioneHUst B 0HOW U3 BBIOOPOK. OMHAKO OIHKHBI COOMIONATHCS
CJIETyIOIINE COOTHOIICHUS B YHCICHHOCTHU JABYX BBIOOPOK:

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

ni=2 -> n>30;

0) ecri B O/THOM 13 BEIOOPOK Bcero 3 HaOJFO/ICHHS, TO BO BTOPOM JTOJDKHO OBITH HE MEHee 7:

n=3 -> n>7;

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

m=4 -> nz>5;

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

B mpunIune BO3MOXHO M COIOCTaBIIEHHWE BHIOOPOK, HE OTBEYAIOIIUX 3TOMY YCIOBHIO,
HarpuMep, ¢ COOTHOUICHHEM n1=2, Nz=15, HO B ATHX CIIy4asiX HE YJAcTCS BBISBHTH JOCTOBEPHBIX
pazInumil.

YrioBoe npeodopasoBanne ®duinepa NpUMEHSETCS UIsl CPaBHEHMS JBYX IMPOLEHTHBIX
JIOJIEH, IIPU YCIIOBUU, YTO UX cyMMa cocTtasisieT 100%.

Y100CcTBO MaHHOTO KPUTEPUS OYEBHIHO: OH MOXKET NPUMEHATHCS K KadeCTBEeHHbIM
AAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIIMM, OH MPHUMEHSIETCS K IMPOIEHTHBIM JIO0JISAM
(KOoTOpbIE OYEHb PACIPOCTPAHEHBI B SKOHOMMKE, IICUXOJIOTUH U MEJaroruke).

Orpanunyenus 1Jisi NPpUMeHEHNs YIJI0BOro npeodpasosanus @uinepa:

1. IlpoueHTHBIE JOMM AOJKHBI OTpakaTh BEPOSITHOCTh MOSIBICHUS COOBITHS B OJHOMN
BBIOOpKE, T.€. B CyMMe cocTaBisATh 100%.

2. Hu o;tHa M3 COMOCTABIISIEMBIX JIOJICH HE TOJKHA OBITH PAaBHOW HYIIIO.

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

- €CII B OJJHOH BBIOOpKE POBHO 2 HAOMIOJIEHHUS, TO B IPYToil JOIXKHO ObITh HE MeHee 30;

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

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

IIpakTnueckoe 3ansaTue Ne9. IlocTpoenne rpeko-JIaTHHCKUX KBAJIPATOB U NPOBe/ieHUE
AUCIIEPCHOHHOI0 AHAJIN3A Pe3yJIbTATOB IKCIIEPUMEHTA

3agaHMe: MOCTPOUTH TPEKO-JIATUHCKWE KBaJApaThl U MPOBECTH AMCIIEPCHOHHBIN aHaln3
pE3yJIbTaTOB IKCIIEPUMEHTA.

IIpoueaypa oueHuBaHUSA

OneHka BIMOJIHEHHON MPAaKTUYECKOM pabOThI MPOBOAUTCS O CIAEAYIOIIUM KPUTEPUSIM:
Hanuuue Beeil cymecTBeHHOM nH(pOopMalu mo pabore

TOYHOCTH W MOTHOTA MPEAOCTABISIEMBIX CBEICHUI

HenpotuBopeunBocTh NPUBOIUMOI HH(DOpMAIIH

[TpaBUIIBHOCTH MHTEPHPETAINII U BHIBOJIOB, KOTOPBIE ClI€IaHbl IO pe3yJibTaTaM paboThI
CreneHp JOCTMKEHUSI CTYIEHTOM ITOCTABJIIEHHOM LI€TIN

O60CHOBaHHOCTH TPUMEHSEMOT'O PELICHHS

['paMOTHOCTH (cojiepaKaTenbHas ) UCIOIb3YyEeMbIX (POPMYITHPOBOK

NoookrwbdPE

KpuTtepnu oneHKH 3a OTYETHI 10 MPAKTUYECKUM paboTam:



— OLIEHKA «3a4TE€HO» CTAaBUTCS CTYAEHTY, KOTOpBIM IPOJEMOHCTPUPOBAI PE3YJIbTaThl
BBITTOJIHEHUS TIPAKTHYECKOM paboThl, COOTBETCTBYIOILIME IMOCTABICHHBIM 3a/layaM, M MPEIOCTaBUI
oTueT, O(OPMIICHHBIA JODKHBIM OOpa3oM U COJEp)KallMil KpaTKoe OMNHCAHHE IOJyYEeHHBIX
pE3yJIbTaTOB;

— OILICHKA «HE 3a4TE€HO» CTABUTCS CTYJEHTY, KOTOPbII HE IPOAEMOHCTPUPOBAI PE3YJIbTAThI
BBITMIOJTHEHUS MPAKTUYECKOM pabOThI UM HE MPEACTaBUI IO HEW OTYET WM MPEACTABICHHBINA OTYET
HE COOTBETCTBYET TPEOOBAHUSAM 11O O()OPMIICHUIO.

7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOUHOH aTTeCTAMU IO HTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonpocsl K NPpOMeKyTOYHOI aTTecTALMHU

Cemectp 1
Ne Bompocsl Kk 3a4eTy
n/n
1 | Ob6ume noHATHUS O HAYKe, €€ HeNsiX U QYHKIMAX U CYITHOCTHBIX IPU3HAKOB.
2 | O0uiee NOHATHE O METOAOJIOTMH HAYYHOT'O UCCIIEJIOBAHUS, €€ aclleKTaxX U (PYHKLHUSX.
3 | CkpbITHE MEXaHH3Mbl HAYYHOTO TBOPYECTBA M ITHKA MCCIICIOBAHUS
4 | MaTepuanucTiyeckas TMaJeKTUKa KaK TPaJULIMOHHAs METO10JIOTNYECKas OCHOBA
HAy4YHOT'O MCCIIEI0BaHUS.
5 | I'Hoceonorust Kak METO10JIOTHYECKasi OCHOBA HAYYHOI'O UCCIIEIOBAHMSL.
6 | Jloructuueckue 3aKOHbl M JIOTUCTHYECKHE (DOPMBI MBIIIJIEHUS KaK METOJI0JIOTHYECKUe

OCHOBA HAYYHOI'O UCCIICAOBAHUS.

CuHCTEeMHO-CTPYKTYPHBIN MOJIXO/.

7
8 | CuHepreTHueCKUi MOIXO/.
9 | AHTPONOJOTUYECKHUIA MTOIXO.

10 | 'epMeHEBTHUYECKHU MOAXO.

11 | 'ymaHucTHYECKUN (JIMYHOCTHO-OPUEHTHPOBAHHBIN MOJIXO0M).

12 | KyapTyponornyeckuii HoJaxo/l.

13 | Buyibl HAyYHOTO UCCIIEIOBAHMS U MIX CYIIHOCTb.

14 O6IJ_II/IG IMOHATHA O MCTOJAX HAYYHOI'O UCCIICAOBAHUA U UX KJ'IaCCI/I(l)I/IKaI_II/IH.

15 | MeToapl SMIUPUYECKOTO UCCIIESOBAHUSI.

16 Metoapl TCOPECTUUCCKOI'0 UCCIICAOBAHUS.

17 | BeiGop TeMbl U OpraHu3anys Hay4YHOTro MCCIIEeJOBAHUSI.

18 | MeTouKa ucciieJoBaTeIbCKOM paObOThI.

19 Coz[epxcaHI/Ie 1 pE3YJIbTAThI UCCIICAOBAHM.

20 | CtpykTypa BeICHHS TUCCEPTAIIH.

21 | OcHOBHasl YacTh AMCCEPTALMOHHON PaOOTHI.

22 | OcHOBHBIE TpaBWJIA TIOJTOTOBKH PYKOITHCH K TICYATH.

23 | HayuHas cTaThsl.

24 | Metonudeckue peKOMEH IallHu.

25 | Te3uchl TOKIAIOB M BBICTYILICHUH.

26 | Kakue ypoBHH HCCIEeIOBaHUS CYIIECTBYIOT B HayKe?

27 | Kakue Buasl HaOIr0AeHNs OBIBAIOT?

28 | B ueM 3aKkir04aroTCsi OCHOBHBIE (DYHKIIMM M HEJIOCTATKH HAOIIOAeHUs?

29 | B gyem cocTosIT 0COOEHHOCTH DKCIIEPHUMEHTA?

30 | Kakne OBIBaIOT BHJIBI SKCIIEPUMEHTA?

31 | K KaKOMY YPOBHIO HAYYHOI'O UCCJICIOBAHUSA OTHOCHUTCS MBICJICHHBIN 3KCHCpI/IMCHT?

32 | KakoBo 3HaueHue hopMaTH3aIiii B HAYTYHOM TTO3HAHHUA?

33 | KakoBa gyHkuus abctparupoBanusi?




Bonpocsl k 3auery

n/n

34 | B yeM cOCTOUT OrpaHHUEHHOCTh a0CTPaKINH?

35 | Kakue ObIBarOT BUIbI HHITYKIIHH?

36 | HazoBute cienuuyeckue 4epThl HAYYHOT'O UCCIICIOBAHMUS.

37 | Hayka kak ¢opma OOIIECTBEHHOIO CO3HaHUS, COLMAIbHO 3HAYMMOH JEATEeNbHOCTH,
CpeACTBO npeodpa3zoBaHus 00IIECTBA M TMYHOCTH.

38 | CtpykTypa v QyHKIIUU TEOPHUH.

39 | Posib 1 MECTO PAKTUKHU B IO3HAHUM MUPA M B HAYYHOM HMCCJIEIOBAHUU.

40 | PackpoiiTe B3aMMOCBsI3b (GUIOCOPCKOM ¥ HAYYHOH MeTomonoruu. KakoBel HX
IPUHLIUIHAIBHBIC OTINYUsA?

41 | Yto o3HauaeT «0OBEKTUBHOCThY HAYYHOTO 3HaHMA? PackpoiiTe KOHKPETHOCTh MOHMMAaHUS
00BEKTUBHOCTH HAYYHOI'O aHAJIM3A.

42 | JlaliTe XapaKTEPUCTHKY CyOBEKTHOCTH HAYYHOH METOIOJIOTHH.

43 | ITokakuTe HCTOPUUYECKUM XapakTep CPeACTB HAYYHOI'O aHAJIN3A.

44 | Kakue KpuUTepuu HAYyYHOCTU 3HAaHUS AaKTyaJU3UPOBAJIUCH B IOCTKJIACCUYECKOW HAyKe U
noyemy?

45 | OT™MeTbTe KOHIENTyaJIbHbIE OCHOBBI MHTErPALlMd HOMOTETHUYECKON U uaeorpaduyeckoit
METO0JIOI'MH B COBPEMEHHO! HayKe.

46 | laliTe XapaKkTEepUCTHKY METOJOJIOTUYECKON KyJlbType HayyHOro aHaimuza. Yem
orpenensercs: npodecCHOHANN3M HAYYHOTO CTHJISL aHAJIn3a?

47 | B yem cocrour mnpoOiema «mpenesnoB Hayku»? Kakue OCHOBBI M IPEINOCBUIKH JJIS
BO3HUKHOBEHHS «IIPEICIIOB HAYKM» MOXET COJIEPKATh B ce0€ METOI0JIOTHYECKUN aHaIn3?

48 | OTmeTbTe POPMBI 3HAHHUS, XapaKTEPHbIE U1 IMIIUPHUUECKOT0 YPOBHSI MO3HAHMUS.

49 | Ha3oBute cnienun(uKy HaydyHOH TUHOTE3bI Kak (popMel 3HaHUSA. OXapakTepu3ynTe Mporecc
BBIJIBUKEHHUS TUIIOTE3bI U €€ IPOBEPKH.

50 | Packpoiite cnennduky mpoBepKy UCTUHHOCTH HAYYHBIX TEOPUI B 3aBUCHMOCTHU OT CTETICHU
ux opManu3anuy.

51 | Kakue npemioxxenus (hakTbl) B HAyKE MOT'YT Ha3bIBaThCs POTOKOIbHBIMU?

52 | Kakue QpyHKIMHU B HAyKe BHITIOIHSET MPOIEypa HHTEpIpETaIin?

53 | Kakue cBoiicTBa CUCTEMBI TO3HAHMSI XapaKTEPU3YIOTCSI TEPMUHAMH «UMMaHEHTHOCTb» U
«AMIUTMLIUTHOCTB» ?

54 | PackpoiiTe MexaHu3M BIMSHUS HAYYHOH METOJJOJIOTMH Ha MPOLECC TEOPETUYECKOTO
MTO3HAHUSL.

55 | [TokakuTe B3aMMOCBSI3b METOI0JIOTHH M UAE0JIOTHU HAa TEOPETHUYECKOM YPOBHE MMO3HAHMUS.

56 | IlogroroBeTe KpaTKyl XapaKTEPUCTUKYy oOmiero 3ameicia TeMbl: OcobeHHOCTH
OMOJIOTHYECKOT0 MCCIIEJOBAHUSI.

57 | ApryMEHTHpPOBAHO H3JIOKUTE MpoOIeMy, OOBEKT, IMpeaMeT, Lelb, 3aJa4d U TUIOTE3Y
UCCIIEIOBAHMSL.

58 | CocraBbTe mian coopa nHGOPMAIHHU TI0 TEME.

59 | HazoBuTe ycnoBus MOTydeHHs] OObEKTUBHOW OI[CHKH TICHXO0JIO0TO-TIeJarOTHIeCKUX SBICHUH
U TIPOLIECCOB M BO3MOKHBIE MPUYHMHBI OIIMOKH NPH OLICHUBAHUH.

60 | Ilepeuncnute TpeOOBaHUS K MPOIETypE MPOBEICHUS TECTUPOBAHHSL.

61 | OxapakTepu3yiTe TOCTOMHCTBA METOJIOB HAOIIOACHHUS M SKCIIEPUMEHTA.

62 | BeimenuTe MpeanooKUTEIbHBIN MPEeIMeT U3ydYeHHs] B CIEAYIONIMX HCCIIEI0BaTEIbCKUX
TeMax: (opMUpOBaHME AapTUCTU3MA KakK »3JEMEHT IIOJATOTOBKH OY/IyIlIero Ienarora;
FOTOBHOCTh K CAMOpPa3BUTUIO Kak IeJib OO0pa30BaHMS; HCIOJIb30BaHHWE HOBBIX
MH(POPMAIMOHHBIX TEXHOJIOTHH B IPOOJIEMHOM 00yUEHUH.

63 | ChopmymupyiiTe TeMy U OOBEKT HCCIICTOBAHUS, B KOTOPOM BBIJICIICH CIICTYIONIUH MPEMET:

MeJarornyecKue yCcIoBUs aanTaluy 3apyOeKHBIX TYMaHUCTUYECKUX CHCTEM 00pa3oBaHUs
K OCOOCHHOCTSIM POCCUHCKON JIEHCTBUTEILHOCTH.




Ne Bonpoce! k 3a4ery
n/n

64 | Yem 00BsACHSIETCS BO3MOXKHOCTh MHOTUX Pa3IMYHBIX MHTEPHpPETAlUid OJHOTO M TOTO KE
negaroruyeckoro gaxra?

65 | Yem oTIIMUAOTCS JIOTHYECKAsl M XYI0’)KECTBEHHO-00pa3Hasi HHTepIpeTarms?

66 | OObsicHUTE, KaK MHUHHMHU3MPOBATh BIUSHUE JIMYHOCTHOrO (hakTopa HMHTEprpeTaTopa Ha
Pe3yabTaThl HHTEPIPETAIHH.

67 | Beipa3zuTe oHY U Ty K€ MBICIb (Hampumep, 0 HeoOxoauMocTu TudepeHITMPOBAHHOTO H
WHIMBUYaTBHOTO TIOJX0/1A K YYAIIMMCs1) UCTIONB3Ys pa3Hble CTHIIM U3JI0KECHHUS: HayYHBIH,
y4ueOHO-TIeJarOTMYECKUH, MOMYJISIPHBIH.

68 | CocTaBUTh KOHCIEKT HAyYHOU CTATHH.

69 | Ilpoananu3upoBaTh MPaBWILHOCTE OGOPMIICHUS HAYYHOH paboThl (AMIUIOMHON paboThI,
JTUCCEPTALIVH).

7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NpoBeIeHust
Cemectp . Kpurtepun u HOpMBbI OLICHKH
MPOMEKYTOUHOI
aTTecTaliu

OneHka «3a4TeH0» BBICTABIIAETCS B CIIy4ae €CIIH
CTYZEHT, OTBEYasi Ha BOIIPOC CBOOOIHO ONEPUPYET
TEPMHUHOJIOTHEN, TPAMOTHO CTPOUT CBOKO peyb,
OTBCT OCHOBAH Ha U3Y4YCHHUU HE TOJIBKO y‘-IG6HOI>i,
HO U HAy4YHOM JUTEpaTyphl U HOCUT OCMBICICHHBIH
XapakTep, a He XapaKkTep «3a3yOpuBaHus, Ipu
9TOM CTYJIEHT JIOJDKEH BBICKa3bIBaTh COOCTBEHHYIO
1 3auer MO3UIUIO IO HanboJIee CIIOPHBIM BOIIPOCAM.
CTyZneHT IOJHOCTBIO PaCKPBIBAET IIOCTABICHHBIN
BOIIPOC M OTBCYACT HA HOHOHHHTCHLHLIﬁ BOITPOCKHI

«3a4YTCHO»

OneHka «He 3a4TEHO» BBICTABIISETCS B TOM
Cllydae, eCJId CTYICHT He OTBEeYaeT Ha BOIPOC,
100 OTBET HOCUT XapaKTep «OOPBIBOYHBIX)
3HaHUU. CTyIeHT (GaKTUYECKH HE OPUEHTUPYETCS
B BOIIPOCE.

«HE
3a4TCHO»




8. YuebHo-MeToaMUYeckoe M HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILINHBI

8.1. Obs3aTes1bHAs JIUTEpPaTYypa

Tun (yueOHMK, yueOHOe

KoaunuecTBo B

HAYYHOI
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) I'ox u3panus oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPAaKTHKYM, JP.) 3EC
1 I'epacumos b. U. OCHOBBI HAYYHBIX UCCIEIOBAaHUMN YuyebHoe mocoodue 2018 SBbC
«ZNANIUM.CO
M
2 | Ouapos A. O. MeTom010THsI HAYYHOTO UCCIIEIOBAHUS Y4aeOHuK 2019 3BC
«ZNANIUM.CO
M»
3 Munbeko 9. B. MeToapl TPOTHO3UPOBAHUS U UCCIICAOBaHUS | YueOHOe rmocodue 2017 OBC «IPRbooksy»
onepauuii
8.2. lonoiHUTeIbLHAS JUTEpPaTypa
KoanuectBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJioBOK) I'ox u3panus ondamorexe /
n/n MeTOoIHYEeCKoe mocodue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 | CksopuonaJl. M MeT010J10T 1Sl HAYUHBIX HCCIEA0BaHUN Y4eOHoe nocobue 2014 3BC «IPRbooks»
2 | Teuuesa B. 3. Opranuzanus ucciaea0BaTelIbCKOM Y4eOHO-MEeTOIUYECKOE 2016 3BC «IPRbooks»
JESATEIILHOCTH C UCTIOJb30BAHUEM mocooue
COBPEMEHHBIX HAYYHBIX METO/IOB
3 Jlanmaesa M. T'. MeTo10JT0THSI HAyYHBIX UCCIICAOBAHNN YyebHoe mocodue 2017 9BC «IPRbooks»




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX

CUCTEM

WebofScience[DnekTpoHHbI pecypc] : MyIbTHAUCIHUIUIMHApHAs pedepartuBHas Oa3a
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016-. — Pexum JOCTyTA:
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrL.

Scopus [DnekTpoHHbIii pecypce]: pedeparuBHas 6a3a manubix. — Netherlands: Elsevier,
2004—. — Pexxum tocTyma: scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHri.
Elibrary[DnexTpoHHbIil pecypc]| : HaydHas SJeKTpoHHas Oubnmoreka. — MockBa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ akpana. — SI3. pyc., aHrJ.
SpringerLink[DnekrponHsiit pecypc] : [0a3a nmanmbix]. — Switzerland: SpringerNature,
1842—. — Pexxum noctyma: link.springer.com. — 3aru. ¢ skpana. — 3. aHrI.

ScienceDirect[DnekTpoHHBIN pecypc] : KOJUTCKITHSI ANEKTPOHHBIX KHHT
n3narenscrsa Elsevier. — Netherlands: Elsevier, 2018-. —  Pexum  gocryma:
sciencedirect.com. — 3aru. ¢ skpaHa. — SI3. aHrJI.

Cambridgeuniversitypress[ DneKTpoHHBIA ~ pecypc] : JKypHaJIbl  M3JaTeIbCTBA.  —

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

NEICON [2nexTpoHHBI pecypc]: 31MeKTpoHHas HH(YOpMAIKs: apXuB HAYYHBIX KyPHAJIOB.
— MockBa: HOMUKOH, 2002—-. — Pexxum pocrtyna: neicon.ru/resources/archive. — 3ari. ¢
3KpaHa. — f3. pyc., aHrIL.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

] PexkBU3MTHI 10TOB
N HaumenoBanue 11O CRBIS sorosopa
n/n (naTa, HOMep, CPOK /1€l CTBHUS)
1 Windows Beccpounas
2 OfficeStandart beccpounas

8.5. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYLIeCTBJIEHUS

06pﬂ3OBaTe.TIbHOF0 nmpouoecca 1mo 1MCumIJIniue

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, JJadopaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl IPOBEACHHUSA
. IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA
n/m | NPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
NMOMELUEHHUH VI CAMOCTOATEILHOMN
padoThI 00yuaoLuXcsi (HOMep ayAUTOPHH)
VYuebnas ayautopus ans  npoBeaeHus | CTOabl  yuyeHMUYECKHE  JIByXMECTHBIE
3aHATUA  JIGKIUOHHOTO  Tuma. YueOHas | (MOHOOJIOK), CTOJ YYEHUYECKUI
ayIuTopus UL NPOBENEHUS  3aHATHH | IBYXMECTHBIM , CTOJ NPENOJaBaTEIbCKUI
CEMHHApPCKOro TUna. YueOHas ayIuToOpus /Ui |,  CTyJd  IpenojaBaTeIbCKUM,  JTOCKa
{ | KYPCOBOTO MPOEKTHPOBAHHs (BBITIOJIHEHUS | Ay IUTOpHAs (menoBas), Kagenpa,
KypCOBBIX pa0oT). YueOHast ayAuTOpHs Ul | IPOEKTOpP, IKPaH.; KOMIBIOTED.
IIPOBEJIEHUS TPYIIIOBBIX Y MHIUBUAYAIbHBIX
KOHCyJbTalil. YueOHas ayautopus JUIs
IIPOBEJICHUS 3aHATUHA TEKYLIErO KOHTPOJIS U
npomexyTounoit arrecrarun (C-801)
KomnbroTepnslit knacc. YueOHast ayautopus | IlepeHocHoit mpoektop , sKkpaH., CTOibI
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA. | YYEHHUYECKHUEe, CTOJ IIPEroAaBaTeIbCKUi,
2 | YuebHas aymutopus Uil mpoBeneHHs | cTyibs, [IK ¢ Beixogom B cets MHTEpHET .

3aHATUA CEMHUHApCKOro THMHa. YueOHas
ayJUTOpUsl U TIPOBEJICHHs JIAOOPATOPHBIX




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00pPaTOPHil, MACTEPCKHUX U
Ap. 00bEKTOB /IJIs1 IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHBIX 3aHATHH,
MOMeIIEeHU 1JIs1 CAMOCTOATEIbHOMI
pa6oThl o0yuammuxcst (HoMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

pabor. YueOHas ayauTopus Ui KypCOBOTO
IIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YuebHas ayauTOpUs il IPOBEICHHUS
IPYIIIOBBIX U WUHIVBUAYaJIbHbBIX
KOHCYNbTalMii  YueOHas ayauTopus JUIs
IIPOBEJEHUS 3aHATUNA TEKYyLIErO KOHTPOJIA U
IIPOMEXYTOUYHON  arrecrauuu.  KaOuHer

nHpopMaTUKH (KOMITBIOTEpHBIE Kiacchl). (O-
814)

[TomereHre IJIsi CaMOCTOSITENBHON pabOThI
crynenros (I'-401)

Croubl Y4EHUYECKHUE, CTYJIbs
yuyenudeckue, IIK ¢ BbIXOgOM B ceThb
HNuTepuer




