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

b1.B.03

(uHoexc OoucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

MCTOZ[I/IKa IMOCTAHOBKH U NIPOBCACHUS SKCIICPUMCHTA

(Haumenosanue OUCYUNIUHbL)

110 HAIIpaBJICHUIO ITOATOTOBKHU
15.06.01 MamuHocTpoeHue

HaIpaBICHHOCTD (TIPOdHIIBH)
TexXHOIOT ST MAIIMHOCTPOCHHS

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

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpamM

Cemectp 1
®opma KOHTPOJIS 3auer HTroro
Bun 3ansaruit
Jlexun 18 18
JlaGopaTopHbie
ITpakTnueckue 18 18

PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P

HpOMe)Ky'TO‘lHa}I aTTcCTaluusa

KonTakTHas padora 36 36
CamocTosTenpHas padora 180 180
KoHnTpoas

HUroro 216 216




Pabouyto mporpammy coctaBui(u):

[Tpodeccop aemapramerTa MarucTpaTypsl (OH3HEC-IPOTPaMM ), AOKTOP SKOHOMHUYECKUX HAYK,
npodeccop, Casenkos [1.JI.

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

PykoBoauTenp JemapTraMeHTa MarucTpaTyphl (OU3HEC-IPOrpamMmM), KaHAuaT SKOHOMHUYECKUX HAYK,
noueHt, [llepcrodurosa A.A.

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

PenenzupoBanue padboueii mporpaMMbl TUCHUTUIMHBIL:

OtcyTcTBYET

Peniensent

(OovicHOCmY, yueHoe 36anue, cmenensb, Pamunus 1.0.)
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Cpok neiicTBus padoueii mporpaMMsbl AUCHUILIMHBI 10 «_30 » centsiops 2025r.

COT'JTACOBAHO
3aBenyroumii kadeapoit «O0opyI0BaHNE U TEXHOJIOTUH MALTMHOCTPOUTEIBHOTO TPOU3BOICTBAY

H.1O. Jlorunos
« » 20 I.

(noonucy) (U.0. amunus)

YTBEPXIEHO

Ha 3acenannu fenapramMeHTa MarucTpaTypsl (OM3HEC-TIPOrpaMm)

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



1. Ilean ocBOEHUN TUCIUILIHHDI

Lesnb OCBOEHUS TUCHUIUIMHBI — TEOPETHUECKU U MPAKTHUECKU U3YUUTh, U CHOPMHUPOBATD Y
0o0yyaroIMXCcsl HAaBBIKM HCIOJb30BaHHUSA METOAOB IUIAHUPOBAHUSA OHKCIEpUMEHTa, cOopa u
CHCTEMAaTH3alluyd JaHHBIX, YHUCICHHOW OOpabOTKM TOJIYYEHHBIX pe3yJbTaTOB U KOPPEKTHOH
UHTEPIPETALMH PE3yabTaTa SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHNS

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPHIX Oa3upyercss MaHHAs JUCIUILIMHA!
JTUCIUTIIMHBI PEIBIAYIIETO YPOBHS 00pa30BaHUs.

HI/ICHI/IHHI/IHBI " IpaKTHUKU, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

MpCaACCTBYIOIICC: IIOATr0OTOBKA )51 HalmnucCaHue AUCCECpTalnu, IIOATOTOBKA K caade
TOCYAapCTBECHHOI'O 3K3aMCHaA, ITOATOTOBKA K CIaYC KaHAUAATCKHUX S3K3aAMCHOB.

3. Ilmanupyemble pe3yJbTaThbl 00yUeHUsI

Nuauxkaropsl
dopmupyemble U
AOCTHKEHUS
KOHTPOJIHpYeMble . Ilnanupyemsle pe3yJibTaThl
KOMIIeTeHI U
KOMIIeTeHIIUH (ko 1 o0y4eHHUs
(Ko ¥ HAMMEHOBAHUE)
HaUMCHOBAHUE)
(OIIK-1) crocoOHOCTBIO HAy4YHO - 3HaTh: NPUHLIMIIBI HAYYHOT'O
000OCHOBaHHO OLICHUBATh HOBBIE 00OCHOBaHHUS U OLICHKU HOBBIX
pelieHus B 00JIaCTU MOCTPOEHUS pelieHnid B 00J1aCTH MOCTPOEHUSI U
U MOJENUPOBaHMS  MAIlUH, MOJIETUPOBAHMsI MaIlIMH, IPUBO/IOB,
IIPUBOJIOB, o0opynoBaHus, 000py/10BaHUsl, TEXHOJIOTHYECKUX
TEXHOJOTMYECKUX  CHCTEM W CUCTEM U CHEUAIN3UPOBAHHOIO
CHeHaIn3UPOBAHHOTO MaIIMHOCTPOUTEIBHOTO
MAaIIMHOCTPOUTEIIBHOTO 000py/ZI0BaHUs, a TAKXKE CPEACTB
000py/I0BaHuUsl, a TaKXE CPEICTB TE€XHOJOTMYECKOI0 OCHAIICHUS
TEXHOJIOTMYECKOTO  OCHALICHMS IIPOU3BOJCTBA
IIPOU3BOJICTBA YMeTh: HaydHO 000CHOBAHHO

OIICHUBATh HOBBIC PEILICHUS B
00J1aCTH TOCTPOEHUS U
MOJICTTUPOBAHUS MAIIMH, IPUBOIOB,
000pyI0BaHMs, TEXHOJIOTHUECKUX
CUCTEM U CHEIHATN3UPOBAHHOTO
MAaIIHHOCTPOUTEIIEHOTO
00opynoBaHus, a TAKXKE CPEICTB
TEXHOJIOTHYECKOTO OCHAIICHUS
MIPOU3BOJICTBA

BHa}IeTBZ HaBbIKaMMW HAY4YHO
000CHOBAaHHO OLIEHUBATh HOBBIE
peINICHUs B 00JIaCTH IMTOCTPOCHHSI U
MOJIETUPOBAHUs MAIIMH, TPUBOIOB,
000pyI0BaHMs, TEXHOJIOTHUECKHUX
CUCTEM U CHEIHATN3UPOBAHHOTO
MAaITHHOCTPOUTEIIEHOTO




dopmupyemble H
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

Nuauxkaropsl
AOCTHKEHUS
KOMIIeTeHIN i
(xon u
HaWMCHOBAHHE)

[lnanupyemble pe3yJibTaThI
o0yueHust

000pyI0BaHUs, a TAKXKE CPEACTB
TEXHOJOTMYECKOr0 OCHAIICHUS
IIPOU3BOJICTBA

(OIIK-5) cmoco6HOCTH
IUTAHUPOBATH U MPOBOIUTH
9KCIIEPUMEHTAIIbHBIC
MCCIIC/IOBAHHS C MTOCIIETYIOIIAM
aJICKBaTHBIM OICHUBAHUEM
HOJTy4aeMbIX PE3yJIbTATOB

3HaTh: 3a/1a4M IJIAHUPOBAHUS U
SKCIEPUMEHTAIbHBIX UCCIIEIOBAHUMN C
HOCIIEAYIOUIUM a/IeKBaTHBIM
OIICHUBAHUEM I0Ty4aeMbIX
pE3yNIbTaToB

YMeTh: INIaHUPOBATh U IPOBOJUTH
JKCIIEPUMEHTAIIbHBIEC UCCIICJOBAHMUS C
NOCJIETYIOLIUM aJ€KBATHBIM
OLICHUBAHHUEM I10JIy4aEMBIX
pe3yabTaToOB

BJ'Ia,Z[CTB: HaBbIKaMHU INIAHUPOBAHUA U
OKCIICPUMCHTAJIbBHBIX I/ICCJIGILOBaHI/If/'I C
IMOCJICAYIOIIUM aICKBATHBIM
OIICHUBAHUEM IIOJTYHYaCMBbIX

pE3yJIbTaToB
(TTK-1) ciocoGHOCTBIO - 3HaTh: - COBPEMEHHbIE Hay4HbIE
OPHEHTHPOBATHCS B IIOJTHOM TOCTHKEHUS u uaeu B

CIIEKTPE HAYYHBIX TPOOIIEM
npodecCHOHAIBHON 00J1aCTH

npodecCnoHaIbHON 00J1acTh

YMeTh: - T'CHEPpHUPOBAThL HOBLIC HACH
IIpu pCIICHHUU HCCICAOBATCIBCKUX U
IMMPAKTUYCCKUX 3adaY

Bnanets: - HaBBIKaMH
KPpUTHYCCKOI'O aHalIn3a
MMOAXO040B B HCCIICAOBAHUAX

paboThI
HOBBIX

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

3HaTh: - OPraHU3aIIOHHYIO0 OCHOBY
CO3/1aHHUS UCCIIEI0BATENIBCKUX
KOJUIEKTHBOB U PYKOBOJICTBA MU

YMeTh: - aHaIU3upOoBaTh
OpPraHMU3aIOHHYIO OCHOBY y4acTHs B
MEXYHAPOIHBIX UCCIIEI0BATENBCKUX
KOJUIEKTHBAX

Brnaners: - HaBbIKaMK pabOTHI B
KOMAHJE 10 UCCIENOBAHUIO HAYYHBIX
pobiem




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA
yueOHOI N Cemectp |O0beM, u.| banabl | UHTepakTHUB, 4. (HauMeHOBaHUe
(pa3neui) (yueoHO¥i padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 2
Ponb skcniepuMenTa B MpoBEACHUU HAYYHOTO
WCCJICIOBAHMUS
CP 10
[P 6 KommiekT otueToB no
[TocTpoeHue 37IeKTPOHHBIX TAOJIHUIL TSt MPAKTHYECKUM
MCXOJHBIX TaHHBIX YKCIEPUMEHTA paboram
CP 10
Jlex DTansl MPOBEICHUS IKCIIEPUMEHTAIBHOTO 2
CP MCCIJIEIOBAHMUSI 10
Metoauka N3mepeHne pe3yabTaToB U MOJy4YE€HHE
MOCTaHOBKH U IKCIIEPUMEHTATBHBIX JTAHHBIX 1
TIPOBEACHIA | [Tp 2 KOMILIEKT OTYETOB 1O
DKCIIEPUMEHTA|
KomrnbrotepHas Moesb sl Kputepus Xu- [IPAKTHICCKIM
KBajIpar paboTam
CP 10
Jlex CratucTu4ecKkre MeTOo bl OIEHKU 2
CP JIOCTOBEPHOCTH HKCIIEPUMEHTAIbHBIX JaHHBIX 10
[P 4 KommnekT otuetoB no
KoMrbroTepHas MOJIeNb JJIsk KpUTEPHSE [PAKTHHCCKIM
Kpamepa-Yamma paboTam
CP 10
Jlek KomnbrotepHsie cucteMbl 00paboTKu 2
CP CTaTUCTUYECKUX JAHHBIX 10




®opMbl TEKYLLEr0

Monyab Bun . HaumenoBanue TeM 3aHATHIA KOHTpO.Ii
y4eOHoi N Cemectp |O0bem, u.| banaasl | UHTEepakTuB, 4. | (HaMMeHOBaHHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI0
cpeacrsa)
I1P 6 KoMrmuiekt oT4eToB 1o
KoMnbrorepHas Mozemnb 111 KPUTEPHUS [IPAKTHICCKUM
«yraoBoe npeodpazosanue duriepay paboTam
CP 10
Jlex Knaccugukamus cTaTHCTUYECKUX METOJIOB 2
CP 00J1aCcTh UX MPUMEHEHUS 10
ITP 2 KommiekT otueToB no
[InanupoBaHue 3KcriepuMeHTa U 00paboTKa [IPaKTHYCCKIM
JAHHBIX C MTOMOIIBIO TPEKO-JIATUHCKUX paboTam
KBaJpaToOB
CP 10
Jlek [TocTpoeHue MeKTPOHHBIX TAOIHIL SIS 2
CP 00pabOTKHU Pe3yJbTaTOB IKCIIEPUMEHTA 10
I1P 4 KommnekT otuetoB no
CP CpaBHHTeHBHBIﬁ AHAJIN3 KpUTCPpUA Xu- 10 MMPaKTUIECKUM
KBaapar u kpurepus Kpamepa-Yamma paboTam
Jlek [IpoBeneHne 3xcnepuMenTa ¢ MOMOILBIO 2
CP UMHUTAIIMOHHON MOJEITH 10
1P 4 KommiekT oTueToB no
CP [TocTpoeHre UMUTALIMOHHOW MOJIEIIH IS 10 [IPAKTHYECKIM
MOJIYYEHUS] CTATUCTUYECKUX JaHHBIX paGotam
Jlex OToOpakeHue ¥ UHTEPIpETAIS Pe3yIbTaTOB 2
CP SKCIIEPUMEHTAJILHOTO UCCIIE0BAHUS 10
1P [TocTpoeHne MOJIENH HIIEKTOPATBHOTO 2 Komrext oT4eToB 1o
Cp npoIiecca — yTOYHEHHAs! KOMITbIOTEpHast 10 [PAKTHYCCKIM
Moienb JlayHca paboram




Bun
y4eOHoi
padoThI

Monyab
(pa3nen)

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoTHI)

®opMbl TEKYLLEr0
KOHTPOJIA
Cemectp |O0beM, u.| banabl | UHTepakTHUB, 4. (HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

CP

IToaroroBka K 3aueTy

10 Bomnpocsr k
[IPOMEKYTOYHON
aTTecTalluu

HUroro: 216

Cxema pacyera UHTOroBoro 6ajia

CDOpMBI TCKYIICTO KOHTPOJIA

YcaoBus JAOITyCKa

Kpurtepun u HOpMBbI OLIEHKH

3aiuTa oT4eTa 1o npakTu4eckon padore Beinonuenue

IPAKTUYECKOH  pabOThI
Ha KOMHI)IOTepe nu
IIPEJICTaBICHHUE
paboTaromiero
MPOrPaMMHOTO MPOIYKTa
MIPEToaBaTEIIO

OneHka  «3ayT€HO»  CTAaBUTCA  CTYAEHTY, IPOSBHUBIIEMY  3HAHMS
IPOrpaMMHOr0 MaTepuaia, OOHapy>KUBIIEMY IOHMMaHHE U MPAKTUYECKOe
UCIIOJIb30BaHUE Yy4e€OHOr0 MaTepuana, Wid JONYCTUBIIEMY HETOYHOCTH B
OTBeTe, HO o0JsajaroIeMy HeoOXOAUMBIMUA 3HAHUSMH M YMEHUSMH JJIS UX
YCTPAaHEHMS IPH KOPPEKTUPOBKE.

OneHka «HE 3a4TE€HO» CTaBUTCS CTYINEHTY, HMEIOLIEMY CYILECTBEHHBIE
npoOenbl B 3HAHMM OCHOBHOIO MaTepuana 0 TMporpamme, a Takxke
JIONTYCTUBIIEMY NTPUHIMIHAIbHbIE ONIMOKY IPU M3JI0)KEHUH MaTepuaa.




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B paMKax HU3YyUCHUA JUCHUITIIMHBI ((MGTOI[I/IKa IIOCTAaHOBKU u IMPOBCACHUA
AKCIIEPUMEHTAY MPEIyCMOTPEHO UCIIOIB30BaHUE CIIEIYIONINX 00pa30BaTEeIbHBIX TEXHOJIOTHI:
¢ TCXHOJIOTHA  TpaaAUIHUOHHOI'O O6y‘-I€HI/ISII JICKOUHN u MMPAKTUYCCKUC pa6OTLI,
caMoCTOsITeNIbHAs padoTa;
® TEXHOJIOTHS MPOSKTHOTO OOYUYCHHUS: Peau3allis U 3alliTa OTYETOB MO MPAKTUYECKUM
paboram.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI
PeKOMeHIIaIII/II/I 0 MOAT0OTOBKE K JICKHIMOHHBIM 3aHATHUAM

N3yueHune QUCUUIUIMHBI TpeOyeT CHCTEMAaTH4YeCKOro M IOCIIEA0BATEIbHOIO HAKOMJICHUS
3HaHWM, CIIEI0BATEIBHO, IPOITYCKH OTAEJIBHBIX TEM HE MO3BOJISIOT ITTyOOKO OCBOUTH IPEAMET.

B Xone NEeKIMOHHBIX 3aHATUH PEKOMEHJYETCS KOHCIEKTHPOBaTh Y4YeOHBIM Marepua,
oOpailiasi BHUMaHHE Ha KaTEropuu, GOpMYyIUPOBKH, PACKPBIBAIOIINE COJIEPKAHNE TEX MU UHBIX
SBJICHUA M TPOLIECCOB, HAy4YHbIC BBIBOJbI U NPAKTHUECKUE PEKOMEHJAIMH, MOJOXKHUTEIbHBIN
ONBIT B OpPaTOpPCKOM HCKyccTBe. JKenaTelbHO OCTaBUTh B padOYMX KOHCHEKTax IS, Ha
KOTOPBIX JielaTh IOMETKM M3 PEKOMEHJIOBAHHOM JIMTEpaTypbl, AONOJHSIIOIINME MaTepuall
IPOCIYIIAHHOM JIEKIMH, a TaKXe IOJYepKHUBAIOIIME OCOOYyH0 Ba)KHOCTb TEX WM HHBIX
TEOPETUYECKUX IIOJOKEHUH. 3alaBaTh IPENOJABATENI0 YTOYHSIOUIME BONPOCHL C LENbIO
YSICHEHUSI TEOPETUUYECKUX TOJIOXKEHUHN, pa3peIlIeHHs] CIIOPHBIX CUTYyaIUH.

B Xozme moAroTroBKM K JIEKUUSAM H3YYHUTh OCHOBHYIO JIUTEPaTypy, O3HAKOMHTBHCS C
JIOTIOJTHUTEIILHON JINTEpaTypol, myOnukamusiMu B VHTEpHET-UCTOYHHMKAX, NEPUOTUYECKUX
u3nanuax. Ilpu 3ToM ywecTb peKOMEHIALMM I@IpernojaBaTenss M TpeOoBaHUS yueOHOH
nporpaMmel. JlopabaTeiBaTh CBOM KOHCIEKT JICKIIMH, JIefiasi B HEM COOTBETCTBYIOIIUE 3aITUCH U3
JUTEpaTyphl, PEKOMEHJOBAHHOM ITperoiaBaTesieM U IPeyCMOTPEHHON yueOHOH porpaMMoi.

CTyneHT MOXET J[ONOJHUTh CIHMCOK HCIOJb30BAaHHOW JHUTEpaTypbl COBPEMEHHBIMU
VUCTOYHUKAMHU, HE IMIPEJICTaBICHHBIMU B CIHCKE pPEKOMEHJIOBAHHOW JIUTEPAaTypel, U B
JAIbHEWIIEM MCIIONIb30BaTh COOCTBEHHBIE IOATOTOBJIEHHBbIE Yy4YeOHbIE MaTepuallbl IpU
HalMCaHUM KYPCOBBIX U BBIITYCKHBIX KBAJTU(UKAIIMOHHBIX paloT.

PexomeHnaanmu 1o noaAroToBKe K NpPakTH4eCKUM 3aHATHAM

CryneHnTam cienyer:

® 10 OYEPEIHOr0 NPAKTUYECKOIO 3aHATHUS MO PEKOMEHIOBAHHBIM JHUTEPATYPHBIM
UCTOYHUKAM MpopadoTaTh TEOPETUYECKHIl MaTepuan, COOTBETCTBYIONIEH TEMBI
3QHATHS,

® [IpU MOATOTOBKE K MPAKTHUECKUM 3aHSATHUSAM CIeAyeT 00s3aTeNbHO UCTIONB30BaTh HE
TOJIbKO JIEKIUH, YUeOHYIO TUTEPATYPY, HO U JPYTHe UCTOUYHUKY;

e B Hauaje 3aHATUN 3a7aTh IPENOJABATENIO BOIIPOCH 10 MAaTE€pUaly, BbI3BABILIEMY
3aTPYAHCHUA B €TI0 IMOHMMAaHHWU W OCBOCHHMHU IIpU PCIICHUHU 3aJa4d, 3aJaHHBIX IJId
CaMOCTOSITEJIBHOTO PELICHUS;

® Ha 3aHATHUHU JOBOAUTH KaXXOyro 3agavy 0 OKOHYATCIBHOI'O peuIcHuA,
JEMOHCTPUPOBATh MOHMMAHHUE IMPOBEJACHHBIX pAcyeToB (AaHAINW30B, CHUTYyallHii), B
ClIy4ae 3aTpyaHEHUI 00pamiaThCs K MpernoiaBaTeio.

21.]'[5[ TOT'0 4TOOBI MMPAKTUYCCKUE 3aHATHUA TPUHOCUIIN MaKCUMAJIBHYIO I10JIB3Y, HGO6XO}II/IMO
MOMHUTB, YTO YNPAXXHEHUWE M PEIICHHUE 3aJad MPOBOJATCA MO PACCMOTPEHHOMY Ha JIEKLHUSIX
MaTrc€pually MW CBA3aHbI, KaK IIpaBHJIO, C OCTAJIbHBIM p3360p0M OTACJIBHBIX BOIIPOCOB
JEKIHOHHOTO Kypca. Cneayer MOAYEPKHYTh, YTO TOJBKO IIOCJIE€ YCBOEHHUS JIEKIIMOHHOTO
MaTepuaia ¢ OINMpPEACICHHOW TOYKH 3peHHUs (2 MMEHHO C TOW, C KOTOPOW OH M3jaraercs Ha
JIEKIUSAX) OH OyJeT 3aKpEerIsThCS CTYIEHTOM Ha MPAKTHUUECKUX 3aHATUSAX KaK B pE3ylbTaTe
00CYXIeHUSI W aHajau3a JIEKIIMOHHOTO MaTepuasa, TaK W C MOMOIIBI0 PEMICHHUS MPOOIEMHBIX



cutyanuy, 3anad. IIpu 3TuUX yCIIOBUAX CTYACHT HE TOJIBKO XOPOLIO YCBOUT MAaTepual, HO U
HAY4YUTCS MPUMEHATh €ro Ha MpaKTHKE, a TAaKKe MOJIY4YUT JOMOJHUTENbHBIA CTUMYJ (M 3TO
OYCHb BAXKHO) JUISI aKTUBHOW MIPOPAOOTKH JICKIIUH.

[Tpr camMOCTOATENIBHOM pEleHUH 3a]lad HY>KHO OOOCHOBBIBATH KX/l 3Tall pelieHus,
UCXOJs U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. Eciu CTyIeHT BUAUT HECKOJIBKO IIyTEH PEIICHUS
npoOaeMsl (3a7au), TO HY)KHO CPaBHUTh MX U BbIOpaTh camblii panuoHanbHbIM. [lone3no no
Hayaja BBIYMCIEHUI COCTaBUTh KpATKUH IUIaH pemeHus npobiembl (3amaum). Pemenue
IpoOJEeMHBIX 33/a4 WIM IPUMEPOB CIEAyeT M3JlaraTh MOAPOOHO, BBIYMCIEHUS pacrosaratbh B
CTPOrOM IIOPSAKE, OTHENSAs BCIIOMOTaTEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY>KHO CONPOBOXKJIaTh KOMMEHTAPHUSIMU, CXEMaMH, YepPTEKaMU U PUCYHKAMHU.

Crenyer NOMHUTB, YTO pPEUICHHE KaXIO0W y4eOHOM 3adaydl JIOJKHO JOBOJIUTHCS [0
OKOHYATEeJIbHOI0 JIOTHYECKOrO0 OTBETa, KOTOPOro TpedyeT YCIIOBHE, U 10 BO3MOXXHOCTHU C
BBIBOZIOM. [lomydeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
naHHoM 3ajmaun. [losme3Ho Takke (ecaM BO3MOMKHO) pellaTh HECKOJbKMMHU CIIOCOOaMU U
CPaBHUTH IIOJYYEHHBIE pe3yJbTaThl. PemieHue 3agad JaHHOIO THUIIA HYXKHO IPOAOIDKATH /0
npUOOpETEHNUs TBEP/IbIX HABBIKOB B UX PEIICHUM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Cemectp Koxa koHTpO/IMpyeMoil KOMIIETEeH UM HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
1 OIIK-1; OIIK-5; IIK-1; YK-3 KoMIieKkT oT4eToB 1Mo nNpakTUYECKUM
paboram 1-8
Bormpocs! k 3auery 1-69

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

7.2.1 KoMILIEKT 0TYETOB 0 MPAKTHYECKHUM padoTam.

IIpakTnyeckoe 3ansatue Nel. ITocTpoeHue 3J1eKTPOHHBIX TAOJAUI AJS MCXOJAHBIX JAHHBIX
JKCIIEPUMEHTAa

3agaHue: NOCTPOUTH IEKTPOHHBIE TAOIMIIBI AJI1 UICXOAHBIX JAHHBIX SKCIIEPUMEHTA.

OnucareabHasi uHGOpMaNMOHHAsE MoJedb. Ha mepBoM »Tame uccienoBaHus 00bEKTa
WINA TIpoliecca OOBIYHO CTPOUTCS OINUcaTelIbHas WHPOPMALMOHHAS MOJeNb. Takas MOAenb
BBIICJISIET CYUIECTBEHHBIE, C TOYKHU 3PEHHs 1€l MPOBOJAMMOIO MCCIIEJOBAaHUsA, MapaMeTpbl
00BEKTa, @ HECYIIECTBEHHBIMU TTapaMeTpaMu MpeHeOperaer.

®opmann3zoBaHHas Mojeab. Ha BTopom stane cozmaercs popmMalii30BaHHAs MOJETb, T.
€. onucareiabHas MHQOPMALMOHHAs MOJENb 3allMChIBAETCA C IOMOIIBI0 KaKoro-imdo
dbopMmanbHOro si3pika. B Takoit Mozmenu ¢ moMOIIbi0 (OpMYIN, YpaBHEHHH HIM HEPABEHCTB
dukcupyrorcs (GopManbHbIE COOTHOIICHHST MEXIY HAYalbHBIMH M KOHEYHBIMU 3HAYCHUSIMHU
CBOICTB OOBEKTOB, a TAaK)K€ HAKIAAbIBAIOTCA OTPAaHUYEHHUS HA JONMYCTUMBbIE 3HAUEHUS ITHUX
CBOMCTB.

OpHako Janeko He Bcerja ynaaercss HailTh (opMmysbl, SIBHO BBIpaXKAalOIIME HCKOMBIE
BEJIMYMHBI Yepe3 HUCXOAHbIE JaHHble. B Takux ciydasx HCHOJIb3YIOTCS MNPUOINKEHHbIE
MaTEMaTHYECKUE METO/IbI, TO3BOJISIIOIINE MOJy4aTh PE3YJIbTAaThI C 3aJaHHON TOYHOCTBIO.

Komnblorepnass mopenb. Ha  TperbeM 3tame HeoOxoaumMo  (opMaan30BaHHYIO
MHPOPMALIMOHHYIO MOJIeNIb NPeoOpa3oBaTh B KOMIBIOTEPHYIO MOJENb, T. €. BBIPa3UTh €€ Ha
MOHSTHOM I KOMIIbIOTepa si3bike. CyIIecTBYIOT pa3IM4HbIe IIYTH MOCTPOCHUSI KOMITbIOTEPHBIX
MoJeJIeH, B TOM qHCIIe:
- CO3J]aHNe KOMIIbIOTEPHOM MOJieNin B (popMe MpoeKTa Ha OJHOM U3 A3BIKOB ITPOrPaMMHUPOBAHMS;
- MOCTPOEHHE KOMIIBIOTEPHON MOJENH C HCHOJIb30BAHUEM 3JIEKTPOHHBIX TAONUI[ WU JAPYTHX
INPWIOKEHUN: CHCTEM KOMIBIOTEPHOIO YEpuYeHUs, CUCTEM yIpaBieHUs OazaMy JIaHHBIX,
reoMH(pOPMALIMOHHBIX CUCTEM U T. 1.

B nmpomecce co3maHus KOMIBIOTEPHOM MOJENTH TIOJIE3HO pa3paboTaTh  yIOOHBIMA
rpadudeckuil nHTEpQeiic, KOTOPBIN MO3BOJIUT BU3YATU3UPOBATh (OPMAIBHYIO MOJIENb, a TAKKE
peaqn30BaTh MHTEPAKTUBHBIM [MAjOr 4YeloBeKa C KOMIIBIOTEpPOM Ha J3Tale MCCIeI0BaHUs
MOJIETH.

Komnblorepublii 3xcnepuMenT. YeTBepThlii 3Tanm uccienoBaHUs WHPOPMAIMOHHON
MOJIEJIM COCTOUT B IPOBEJAECHUM KOMIBIOTEPHOTO AKCIEPUMEHTAa. Eciin KOMIIBIOTEpHAs MOJEIb
CYILIECTBYET B BUJIE MTPOEKTA Ha OJTHOM M3 SI3bIKOB IPOrPaMMUPOBAHUS, €€ HY)KHO 3allyCTUTh Ha
BBITIOJIHEHNE, BBECTU UCXOAHBIE IAHHBIE U MTOJIYUYUTh PE3YJIbTATHI.

Ecnn xoMmmbloTepHass MOJENIb UCCIENYETCs B MPUIIOKEHUU, HAIpUMEp, B AJIEKTPOHHBIX
TabJIUIaX, TO MOXHO MOCTPOUTH AMArpaMMy WM TIpaduK, MPOBECTH COPTUPOBKY M TOHUCK
JAHHBIX WM UCTOJIb30BaTh JIPYrHe Clieluaiu3upOBaHHbIE METO IbI 00paOOTKH TaHHBIX.



IIpn HCNONB30BaHMM TOTOBOM KOMIIBIOTEPHOM BU3YyalbHOM WHTEPAKTHUBHOW MOJEIU
HEO0OXOJUMO BBECTH HCXOAHBIE JAaHHbBIC, 3aIyCTUTh MOJENb Ha BBINOJHEHUE U HAOII0JATh
U3MEHEHHE 00BEKTA U XapaKTEPU3YIOIINX €Tr0 BETMYHH.

B BUpTyanbHBIX KOMIBIOTEPHBIX J1a00paTOPUAX MOMKHO MPOBOAMUTH SKCIEPUMEHTHI C
peanbHBIMH OOBEKTaMH. JlJIs1 3TOr0 K KOMITBIOTEPY MPHUCOCTUHSIOTCS IaTYUKH H3MEPEHUS
busznyeckux mapaMeTpoB (TemmepaTyphl, NaBICHHs, CHIBI W JIp.), JaHHbIE H3MEPEHUI
nepeaaTcss B KOMIBIOTEp M 00palaThIBAIOTCS CHEIHMAIbHOM MporpamMmoil. PesynbraTsl
SKCIIEPUMEHTA B BHJIe TaOJHULl, Ipa@HUKOB U JuUarpaMMm OTOOpPa)karOTCs Ha dKpaHe MOHUTOpa U
MOTYT OBITh pacredaTaHsbl.

AHaJM3 MOJyYeHHBIX Pe3yJbTATOB U KOPPEKTHPOBKA MccjaenyeMol Moaeau. [IsaTeiit
JTall COCTOUT B aHAJIMU3€ IOJIYYEHHBIX PE3yIbTaTOB U KOPPEKTUPOBKE UCCIENyeMOU Moaenu. B
Cllydae HECOOTBETCTBHSI PE3YJIbTATOB, IOJYYEHHBIX IpPU HUCCIEIOBAHUU HHGOPMAIMOHHON
MOJIENI, U3MEpPSAEMBIM IapaMeTpaM peajbHBIX OOBEKTOB MOXKHO CJeflaTh BBIBOJA, YTO Ha
MPEJbIIYIINX 3Tarax MOCTPOSHUS MOJENIN OBbLIN JOMYIIEHbI OUTMOKU WM HETOYHOCTH.

Hampumep, npu TOCTPOCHHWM OMHCATEIHHOW KAYECTBEHHOW MOJIEIM MOTYT OBITh
HENPaBUJILHO OTOOPAHbI CYIIECTBEHHBIE CBOMCTBA OOBEKTOB B Ipoliecce GpopManu3aiii MOTYT
ObITh JomymieHsl omuOku B ¢opmyiaax ¥ T. A. B 3Tux ciaydasx HEOOXOIUMO IPOBECTH
KOPPEKTUPOBKY MOJIETH, IPUUYEM YTOUHEHHE MOJIETU MOXET IMPOBOAUTHCS MHOTOKPATHO, IOKa
aQHAJIN3 Pe3yJIbTaTOB HE MMOKAXKET UX COOTBETCTBUE N3Yy4aEMOMY OOBEKTY.

IHocTpoeHnne 3JIeKTPOHHOM TA0JAUIBI I CTATHCTHYE6CKOI 00padOTKHM pe3y/IbTATOB
JKCIepuMeHTa (IPpOBepKa CTATHCTHYECKOH OJAHOPOJHOCTH JKCIEPUMEHTAJIBHOH H
KonTpoJbHoii rpynn Ha0I01eHnI)

A B C D E
KommuectBo KomnyectBo
KomngectBo KommuectBo . .
- . 0ayuioB i-ro 0aioB I-ro
0am1oB I-ro 6ai10B I-T0

Howmep CTyICHTA CTyJCHTa cryscHTa CTy/eHTa

KOHTp. TP. 10 | 3KCHEp. I'p. 10 KOHTP. TP JKenep. Ip.
rmocJje ociie
IKCIIEPUMEHTA | SKCIIEPUMEHTA

OKCIIEPUMEHTA | KCIICPUMEHTA
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
KomuuectBo Komuuecto
KomngectBo KommuectBo . .
6aJ0B I-ro 6aIoB I-r0 6au108 I-ro 0an108 I-ro
Howmep CTyJICHTa CTyJICHTa cryjcHTa CTy/eHTa
KOHTP. TP. JKCTEp. TP.
KOHTp. Tp. I0 | 3KCIep. rp. 10 Hoce Hocie
AKCIIEPUMEHTA | IKCIIEPUMEHTA
AKCIIEPUMEHTA | DKCIIEPUMEHTA
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 a7
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 Boumcnsgercs 1o ¢opmyne =CP3HAY (B2:B61) c¢ mnocnenyromum

TUpaxupoBaHueM 1o crondmam C,D,E




Hucnepcusa  Beruucnsercs mo  Gopmyne =/WUCIT (B2:B61) c¢ mnocnexyrommm
THpaxupoBanuem no cronduam C,D,E
Te sxe maHHBIC ¢ MPeOOPa30BaTh B TAOIUILY MOPSIKOBBIX JTAHHBIX C MOPSIKOBOM IIKAJIOM,
UMEIOIIIeH 3aanHoe Ynciio rpananuii (3, 5, 7). K nmonydyenHoit Tabiuiie Ha CIICTYIONIEM 3aHATHH
OyJleT mpuMeHEeH KpUTEepUi X1-KBajIpar.

IIpakTnyeckoe 3ansaTHe Ne2. KomnbrorepHasi Moiesb 1Jisl KpuTepusi Xu-KBajapar

Llens paboThI: nocmpoums INEKMPOHHYIO mabauyy, onpeoensouyio
00HOPOOHOCMb/HEOOHOPOOHOCHb  08YX  CMAMUCIUYECKUX B8blOOPOK HA 3A0AHHOM VPOBHE
3HAYUMOCTU D.

3ajaHue Ha peleHHe 3aauu

B kauectBe nmpmMepa paccMaTpUBAIOTCS JABE BBIOOPKH 10  pe3ysibTaTam
00cI1eI0BaHus TPYII yYaIIUXCsl.

CpencrBamu MS EXcel BbIUMCHSIOTCS 3HAUCHHE KPUTEPHs XHM-KBAZpaT U OMPEIENIeTCs
CTENEHb YBEPEHHOCTH B OJHOPOIAHOCTH/HEOJHOPOJHOCTH BBIOOPOK Ha 3aJaHHOM YpOBHE
snaunmoctu p=0,05 (p=0,01).

[1naH BeINOJIHEHHUS PAadOTHI

1.  BwsiOepute UCXOTHBIC BHIOOPKH.

2. Iloctpotite BerumcauTenbHyto Tadmuiy B MSEXcel.

3. 3anaiite ypoBenb 3Haunmoctu p=0,05.

4. ChopmynupyiiTe BBIBOJ O CTATUCTHUCCKON 0OHOPOOHOCHU/HEOOHOPOOHOCHU 8bIOOPOK.
OObsicHUTE UX pa3nyue.

Conep:kanue oTyera
l. TUTyJIBHBIN JIUCT.
1. HasBanue u 1ienp paboThl.
1. PesynbTath! BeioIHEHNS paOOTHI
V. 3aKIro4eHne
V. [Ipunoxenus

IIpakTuyeckoe 3ansaTue Ne3.

Komnbrorepnasi mogesns s kpurepusi Kpamepa-Yanua

3aganue: HeoGxogumo mnpumeHuTs Kputepudt Kpamepa-Yamua, OCHOBaHHBIM Ha
CTaTUCTUKE, JUUIs1 IPOBEPKU TMITOTE3bl PABEHCTBA MATEMAaTUYECKUX 0KUAAHUHN UCIIOIb30BaTh.

Kputepuii Kpamepa-Yanuya umeeT npo3payHblii CMBICT — Pa3HOCTh BHIOOPOUYHBIX CPEIHUX
apu(MeTHUeCKuX I JIByX BBIOOPOK JIEUTCS HA €CTECTBEHHYIO OLICHKY CpEIHEro
KBaJPaTUYECKOr0 OTKJIOHEHMS 3TOM pa3HOCTHU. ECTECTBEHHOCTh yKa3aHHOM OLEHKH COCTOWUT B
TOM, YTO HEWU3BECTHBIE CTATHUCTUKY IUCIEPCHM 3aMEHEHbl UX BBIOOPOYHBIMHU OIleHKaMu. U3
MHOTOMEpPHOM LEHTPAIbHOW MPEIEIbHON TEOPEMBI U U3 TEOPEM O HACIEAOBAHUHU CXOIUMOCTHU
BBITEKAET, YTO MpH pocTe 00BEMOB BHIOOPOK pacmpezaeneHue cratuctuku T Kpamepa-VYoamua
CXOJIUTCA K CTAaHJAAPTHOMY HOPMAJIBHOMY PACHPEIEICHUI0 C MaTeMaTHYeCKUM Oxuaanuem 0 u

mucnepcueii 1. Urak, npu cnpasepmusoctn H, 1 Gombumx o6bemax BEIGOPOK pacripe/ieieHune

cratucTuku T mMpuOIMXKaeTCs ¢ MTOMOIIBIO CTAHIAPTHOT'O HOpMaJIbHOTO pactupeaeneHus D (x), u3
Ta0IHI] KOTOPOTO CIIENyeT OpaTh KPUTUUECKHUE 3HAUCHHUS.

W3 ckazaHHOTO BBIINIE CIEIyeT, 4TO MpUMEeHeHue kputepus Kpamepa-Yoamua He MeHee
000CHOBaHO, YeM TpuMeHeHHe kpurtepus CThiofeHTa. [[OMONMHUTEIhHOE MPEHMYIIECTBO - HE
TpeOyercs paBeHcTBa auctepcuii D(X)=D(Y).

Pacnipenenenne cratuctuku T He sBisercs pacrnpeneicHrueM CTbIOJCHTA, OJHAKO U
pacmpeieieHue CTAaTUCTHKU t, KaK IOKA3aHO BHIIIEe, HE SBISETCS TAaKOBBIM B PEaTbHBIX
CUTYaIUsX.



(murata w3 ywyeOnmka Opraosa B.M.  http://orlovs.pp.ru/stat.phpllokazano, uTo
HPEIIIOCBUIKH JBYXBBIOOpOUHOTro KpHutepust CThIO/IeHTa, KaK MMPaBUIIO, HE BBIMOJHSOTCS. Jliis
IPOBEPKH  OJHOPOJHOCTH MAaTEMaTWYEeCKUX OXUAaHUK BMecTo Kputepus CThIOACHTA
HpeUIaraeTcsi UCIoib3oBath Kputepuil Kpamepa-Yamua. OOcyxmarTcs HemapameTpudyecKue
KPHUTEPUH ISl IIPOBEPKU TUIIOTE3bI OHOPOJHOCTH (PYHKIIMH pacrpeieieHusI. )

IIpakTnyeckoe 3ansaTue Ne4.

KomnbroTepHasi Moaesib 1Jisi KPUTEPHUS KYIJI0Boe npeodpa3oBanne Ouinepa

3ananue: [IocTpoUTh KOMIBIOTEPHYIO MOJIENb ISl KPUTEpUsl «YTIIOBOE MpeoOpa3oBaHHe
duiepay.

s OLEHKM CTaTUCTUYECKOM OJHOPOJHOCTH XAPAaKTEPUCTUK OKCIIEPUMEHTAIBHON U
KOHTPOJIBHOM TpyHN HcIoib30BaTh Kputepuil ®dumepa. Beibop kputepus npowusBeneH Ha
OCHOBaHUU pekoMmeHanuil npemioxeHHblx J[.A. HoBukoBeiM B «CTaTUCTUYECKUE METO/bI B
NEArOTNYECKUX MCCIECIOBAHMIX», U CBS3aH C TEM, YTO JAHHBIA KPUTEPHM MO3BOJISIET CHAENIAThH
3aKJIFOYCHHE O CTATUCTHYECKOW OJHOPOAHOCTU/HEOJHOPOJHOCTH OXHMIAEMBIX CPEIHUX
3HA4YEeHUH (MaTeMaTUYeCKOro OXKUIAHUS) UCCIEIYyEeMOro IOoKa3aTesis Mpu TOM, YTO AUCIEPCUHU
BbIOOPOK pasnnyaroTcs. Paznuuue nucnepcuil ObUIO BBISBICHO Ha MEPBOM ATare oO0pabOTKU
JAaHHBIX, U CTAJIO MPENATCTBUEM U1l IPUMEHEHUS TPAAULMOHHOTO t-kputepust CThIOJEHTA.

B xnure /[.A.HoBuKOBa MCIIOJIIB30BaHbl KPUTUYECKHE 3HAYEHUS Kak pa3 i t-kpurepus,
YTO KOHEYHO HE BIIOJHE 0OOCHOBAHHO U J1aeT NMpHOIM3UTEIbHbIE pe3yabTaThl. Vcnonb3oBanue
3HaueHusT Tip=1,96 ypoBHs yBepeHHOCTH 95% TOBOPHUT O TOM, YTO O0BEM BBIOOPKH
IperonaraeTcsi O4eHb 00IbINM (0003HAUAETCS IPOCTO KaK OECKOHEUHBIH, TO €CTh Peyub UJIET O
IpeJIeIbHOM 3HaYEHUH NIPU BO3PACTaHUU 00bEMA).

AJITOPUTM OIIPENEICHHS] JIOCTOBEPHOCTU COBIAJEHUN M Ppa3IM4Ui XapaKTEpUCTHK
CPaBHMBAEMbIX BBIOOPOK JJIsl SKCIEPUMEHTAJIbHBIX JAHHBIX, U3MEPEHHBIX B IIKaJI€ OTHOILECHUH,
¢ oMoILb0 Kputepus duinepa BKIIIOYAET CAEAYIOIUE IIaru:

1. BeIuncIuTh Ui CPAaBHUBAEMBIX BBIOOPOK T oym— IMIMPUUECKOE 3HAYCHUE KPUTEPHUSI.

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

IIpakTHyeckoe 3ansitue NeS.

IInanupoBanue JIKcnepuMeHTa M 00padOTKAa JAHHBIX C NMOMOIILIO JIATHHCKUX H
rpeKo-JIaTHHCKUX KBaJIpaTOB

3aganue: CmulaHupoBaTh JKCIEPUMEHT M 00padoTaTh JAaHHble € TOMOLIBIO
JIATHHCKHUX M I'PEKO-JIaTHHCKUX KBaJPATOB

IIpeanonoxum, HarpuMep, YTO SKCIEPUMEHTATOP HMCCIEAYET BIUSHHUE IISTH Pa3IMYHBIX
(dopMyn B3pBIBUATOI CMECH, MCIIOJIb3YEMbIX MPHU MPOU3BOACTBE JMHAMMTA, HA HAOIIOAAEMYIO
cuiny B3peiBa. CMmech MO KaxkAoW W3 (GOpMysd MPUTOTABIMBAETCS M3 NApTUU CBIPbS, 00BEM
KOTOpOH MO3BOJIsIET NMpOBEpUTh He Oojee mATH (Gopmyin. Jlamee cMmecH NMPUrOTaBIMBAIOTCA
HECKOJIbKUMH OIEepaTopaMu, KOTOPbIE MOTYT CYIIECTBEHHO pa3iu4aTbcsi MO KBaTU(UKALUU U
onbiTy. TakuM o00pa3oM, OKa3bIBaeTcs, YTO IUIaH S3KCIEPUMEHTa JOJDKEH NPeayCMOTpPEeTh
«yCpeIHEHHE» BIMSHUS JIBYX BHEIIHUX (PAKTOpPOB — MapTUH ChIpbs M omneparopoB. llnaH,
MO3BOJISIOIINN PELIUTh 3Ty 3a/1a4y, COCTOUT B TOM, YTOOBI TPOBEPUTH KAXKAYIO (hOpMYITy CMECH
B TOYHOCTH OJIMH pa3 B KaKJIOW MapTHH ChIPbS B TOYHOCTH IO OJHOMY pa3y KaXKJbIM U3 ISATH
orneparopoB (tabn. 1). Takol 1ulaH Ha3bIBaeTCs JATUHCKUM KBagpaTtoM. OTMeETHM, 4YTO
HaOJII0/IEHUsT PacONIOKEHbI KBaIpaToM, a IsATh Gpopmyn (00paboTok) 0003HAUYEHBI JTATHHCKUMU
oykBamu A, B, C, D u E — 3TuM u 00bsCHsIE€TCS Ha3BaHUE «IATUHCKHIA KBaapar». BumHo, 4to
KaK IMapTHH ChIPbsI (CTPOKU), TAK U ONEPaTOPHhI (CTOIOIIBI) OPTOrOHAIBHBI 00pabOTKaM.

Tabmuua 1 - JlatuHCcKu# KBaapar i 3a1a4 0 GopMyIiax B3pbIBUATONH CMECH


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

Oneparopbt
I[TapTuu
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 =236
3 C=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 MPUMEHSIOTCS I TOro, 4YTOOBl MCKIIOYHMTH JBa BHEIIHHUX
HCTOYHHWKAa HCOAHOPOJAHOCTH, T. €. I-ITO6I>I 00€CIIEYUTh CUCTEMATHYECKOE rpymnimvupoBaHnuc B
OJIOKM 1O JBYM HampaBlieHUsSM. TakuM o00pa3oM, CTPOKH U CTOJOIBI, B CYIIHOCTH,
MPEACTABIISIIOT COOOM J1Ba OTpaHUYECHUS HA PAHIOMU3AIIHIO.

B obmem cnyudae gaTMHCKUI KBajapat ais p (HakTOpOB WM JATHHCKUM KBagpaT pxXp —
5TO KBaApaT, COCTOSAIIUM W3 P CTPOK M P cToiOmoB. Kaxmas u3 p? HOMydaromuxcs sSdeek
COJICPXKUT OJIHY U3 P OYKB, COOTBETCTBYIOIIUX 00pabOTKaM, MpUUEM Kaxkaasi OyKBa BCTpeUYaeTCs
B KaXJOW CTPOKE M KaXIOM CTONOIlE OJAMH W TOJbKO OAMH pa3. Hike maHbl mpumepbl
JIATUHCKUX KBAAPAaTOB!:
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IIpakTnueckoe 3ansaTHe Ne6.

CpaBHuTeIbHBIH aHAIM3 KpUuTepus Xu-KBaapaT u kpurepus Kpamepa-Yanma

CpaBHUTH pe3yNbTaThl MPOBEPKH CTATHCTUYECKOH OJHOPOIHOCTH 3a/laHHBIX BBIOOPOK C
MOMOIIBIO MOJIENIEeH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yanua u xu-kBajapar.

(ITpakTuueckue 3anstus 1 — 4).

IMpakruyeckoe 3anaTue Ne7. IlocTpoeHrMe MMHUTAUMOHHOM MOJEJH IS IMOJYYEHUS
CTATHCTHYECKHX JaHHBIX

MartemaTu4eckasi Mojejib Npouecca

MareMatnueckoe MOJCIUPOBAHUWE IIpollecca HAYMHAETCS C 3aJaHusl IEPEMEHHBIX.
[TepemeHHBIMU 3a7al0TCs KOJINYE€CTBCHHEIC (hakTopsl, OIIMCHIBAIOIIHE COCTOSIHHE
MIPOM3BOJCTBEHHON CHUCTeMbl. (OO000ImMM TMPEACTaBICHUE CHCTEMbI, YTOOBI OXBaTUThb KJIacc
MPOU3BOJIBHBIX TIOCIEIOBATEIIHBIX MPOU3BOJICTBEHHBIX CHUCTEMBI. JTambl MPOU3BOJICTBA OyIemM
MPEACTABISITh Kak cTaHIUH. COCTOSHHE CHCTEMbl MIACHTU(UIMPYEM MapameTpoM t (JUCKpeTHOE
BpeMmsi). B mpomecce mpousBoacTBa UTEpaus Moria Obl OBITh SKBUBAJICHTHA WHTEPBAILY B OJHMH
JIeHb (UK OJTHA TPOM3BOACTBEHHAs CMEHA), U Torja t Oy/eT MoKa3bIiBaTh KOJIUYECTBO AHEH (CMEH).
Bynem omepupoBarh ¢ €IMHULIAMHU TPOAYKIIMN U 3allaCaAMH CBHIPbS, «HE3aBEPIICHHOUW MPOTYKITHI
¥ TOTOBOW MPOIYKIUM, H3MEPIEMbIMU B 3THX eIMHMIAX'. BeeneM crienyromue 0003HaueHUs s
00IIMX MOKa3aTeIeld CUCTEMBbI IPOU3BOICTBA:

N — KOJIMYECTBO CTAHIIUK B MPOIECCE MPOU3BOJICTBA;

I—-HOMep cTaHnuy, i=1...N;

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

Ci(t) — npou3BOANTENBHOCTH | CTAHIIUM B MOMEHTT;

Pi(t) — mpou3BOACTBO | CTaHIMK B MOMEHTT;

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

Cranmus 1

R () =C.(t) (7.1)
W () =W, (t-1) + R(t-1) - P,(t-1) (7.2)
Cranuuu i = 2,3,..,n-1

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

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

W3 ypaBuuBanusg (7.1) BUAHO, YTO BBHIIYCK MPOAYKIMH CTaHOUM | paBeH ee
MPOU3BOIUTENLHOCTH. YpaBHHBaHHe (7.2) ompenenser WIP, mocTymHyro B MOMEHT t, Kak
(YHKIMIO TTEPEMEHHBIX, MOIYYEHHBIX B MPEABIAYIINI MOMEHT BPEMEHU. A MMEHHO, KOJIMYECTBO
JOCTYITHOW HE3aBEepIICHHOW MPOAYKIMKM cTaHmuU 1 B MoMmeHT t, To ectb Wi(t), paBHO 3TOMY
KOJMUEeCTBY B Tpenbiaynmii MoMeHT Wi(t) Mumroc KOJIMYeCTBO HOBOW MPOAYKIIMH CTaHIMH 1 B
npeaprynmid MoMeHT Pi(t-1) MUHYC KOTMYECTBO MPOIYKIIMU B3STOM [T epepabOTKK CTaHIHEH 2
B mpenbiayiuii MomeHT Po(t-1).

B ypaBnenun (7.3), 3amaercst o0beM MPOM3BOJCTBA Ul CTaHIUI co 2-i mo N-to. O6beMm
MIPOU3BOJICTBA OTPAHMYMBAETCS MPOU3BOIUTENIBHOCTHIO CTAHIMM HJIM KOJMYECTBOM JOCTYIHOMN
He3aBepuieHHOM mnpoxaykuuu (WIP). Otmerum, uyto 3Hadenue WIP Bcerma HeoTpuLATENbHO.
VYpaBuenne (7.4) ananorudHo ypaBHeHuto (7.2), Ho Beraucisier WIP st Bcex cranmuii kpome N-id.

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



VYpaBuenue (7.5) Berunciasier 00beM MPOU3BOICTBA HA MOCIEAHEN CTAaHIIMU. Y paBHEHUS AT
WIP mnocnenHedl cTaHUMM HE COCTAaBIAETCS, IMOTOMY YTO MOCJIE€ HEE TMOJy4aeTcs TOTOBas
MPOAYKIMA.

B pexyppeHTHBIX ypaBHEHUSX ISl BBIYMCIICHHUS 3HAUEHUU MEPEMEHHBIX B MOMEHT t = 1,
JIOJKHBI OBITH OTpeJIeJICHbI 3HAUSHUS BCEX TIEpeMEeHHBIX st MoMeHTa t = 0. Bepxuuit npeaen s t
HE YCTAHOBJIEH, HO IpPU MOJEIMPOBAHUU OSTOT MpeAes 3ahacTCsl HCCIEAYEMbIM HHTEPBAIOM
BpeMeHU T, Ha3bIBAEMBIM BPEMEHHBIM TOPU30HTOM.

Ecian nmpou3BOOUTENBHOCTH CTAaHUMM HM3BECTHBI B IIPEAENIaxX BPEMEHHOTO TOPU30HTA, U
3a/1aHbl HAYaJbHbIE 3HAYEHMSI MEPEMEHHBIX B MOMEHT BpeMeHHU t=(0, TO COCTaBJIeHHas CHUCTEMa
YpaBHEHUI MO3BOJISET BBIYUCIUTD COCTOSIHUSI CUCTEMBI IS JIF0OOT0 KOHEYHOT'O MePHOIa BPEMEHH.
Kaxxnas nepemeHHasi B MOMEHT BPEMEHH t 3aBUCUT TOJBKO OT NMEPEMEHHBIX B MOMEHT BpeMeHH t-1
U BBIOPAHHBIX JOMOJIHUTENIBHBIX NMEPEMEHHBIX B MOMEHT BPEMEHU t, Mbl MOKEM BBIYUCIUTH BCE
NepeMEeHHbBIE 111 MOMEHTA t =1, 3aTeM BBIYUCIIUTH IEPEMEHHBIE B MOMEHT t = 2, U Tak jajiee JI0 t =
T. lns Toro, 4toObl MEepeMEHHbIE PEIICHUS JIETKO MOJy4Yaluch B JII0OOOM 3aJaHHBIA MOMEHT t,
MEPEMEHHBIC CIEAYET YIOPSJOYHTh TaK, YTOOBI 3HAUCHUE KaXIAOW CIEAyIoIeld MepeMEeHHON
3aBUCEJIO TOJIBKO OT paHee BBIUMUCIEHHBIX IEpeMEHHbIX. /[l paccmarpuBaemMoil CHCTEMbI
YpaBHEHUH 3TOT NOPSAOK TAKOB:

P(t), W/(t), P(t), W,(t), P,),..

Cay4aiiHble mepeMeHHbIE

B npou3BoACTBEHHOM HpuMepe, Kak B OOJBIIMHCTBE MMUTALMOHHBIX MOJIEIEH, TOUYHBIE
3HAYEHUs HEKOTOPHIX IE€PEMEHHbIX HeW3BecTHbl. Hampumep, NpOM3BOAUTENBHOCTH CTAHLUH
HEU3BECTHbI U SABIIAIOTCA CIy4YailHBIMU BEIMYMHAMH, MUMEIOIIMMHU 3aJlaHHOE pacrpezaeneHue. B
ciryuae Urpokos, «mepepadaTbIBaIOIIMX» CIUYKH, IPOU3BOAUTEIILHOCTH OIIPEACIISIINCh OpOCaHnEM
KyOuka. I103TOMy MPOM3BOAMTENBHOCTh Kaxaoro Mrpoka Ha KakIOW UTEpalyu ONpeaessiiach
CllyyalfHOM BEJIMYMHOM € JMCKPETHBIM PaBHOMEPHBIM paclpelleIeHUEM, B HHTEpBaje LEJbIX
3Ha4yeHuil ot 1 1o 6.

B Oonee o6mem ciyyae mpeanosiaraercsi, 4To Kaxk[as MPOU3BOJUTEIBHOCTh HMEET
HEKOTOpOe 3aJaHHOe pacrpenesieHre. Toraa MpOM3BOAUTENBHOCTh I-if CTAHIIMM B MOMEHT t
ABJIACTCS pealu3alyedl CIIy4alHOM BEIMYMHBL, KOTOpas HMEET JAaHHOE pacHpellelicHHE.
Pacnpenenenue MOXKET OBITh CBOUM JUTS KaKJI0pH CTaHIINH, TO €CTh

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

YnpasJjieHue MOAeJIMPOBAHHEM

Tenepp MOXKHO oOmNHcaTh MPEACTABICHHYIO BBIIE HUIPY B TEPMHHAX BBEICHHBIX
IepeMEeHHbIX. MOAenMpoBaHie HAYMHACTCS C 3aJlaHHs] HAYaJIbHOI'O COCTOSIHUS CUCTEMBI, KOTOPOE
orpezenseTcs 3Ha4YeHUsIMU ITepeMeHHbIX B MOMeHT t=0. B Hamem npumepe:

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

[Ipon3BOIUTENBHOCTH TEPBOrO IEpuojia BHIOMPAIOTCS KakK 3HAu€HUs PaBHOMEPHO
pacripe/ielIeHHbIX CIy4allHbIX BEJIMYMH (OpOCOK KyOuKa):

C,()=4, C,0)=2, C,(1)=5.
[To ypaBHEHMAM MOJIEN PACCUUTHIBAIOTCS 3HAYEHNUS IEPEMEHHBIX B | -1 Iepuon:
P@=4, W,@)=0, PO=2 W,[1)=0, P(1)=2.

MopaenupoBanre 2- WTEpaldd, C HOBBIMM  3HAYEHUSIMU IPOU3BOJMTEIHLHOCTEN Kak
CIy4alHBIX BEJIMYUH ISl t = 2:

C1(2) =3, Cz(z) =4, C3(2) =1;
PR(2)=3 W((2)=2, PF(2)=4, W,(2)=0, PR(2)=1.
AHaJIOTUYHO MOJENUPYETCs 3-5 UTEPALIUS:

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



P(3)=1 W,(3)=1 P()=2 W,(3)=3, P,(3)=L1.

[Ipornecc mpomoKaeTcsi MOCIe0BATENbHO, TOKa HE OYAET JOCTUTHYT BPEMEHHOU TOPU30HT
T =10.

MopneaupoBanue THHAMHYeCKoii cucTembl B MS Excel

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

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

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

BapuanTbl 3a1aHui

Hcnone3yss mMaTeMaTH4yecKyro Mojelb, 3amaBaemyro (opmynamu (7.1)-(7.5), moctpoutsb
KOMITHIOTEPHYIO MOJIEIIb, IPOU3BECTH MOJETHPOBaHue paboTsl B TedeHne 100 cMeH aiist pa3IuaHbIX
MIPOU3BOJCTBEHHBIX JUHUN. OLEHUTh CPEIHUN BBIXOJ TOTOBOM MPOAYKLIHMH 3a CMEHY, U €ro
CpeIHEKBaJpaTUUecKoe  OTKJIOHeHue. OmnpeaenuTb  CpeAHME  IOKa3aTead  KOJUYECTBa
HE3aBEPILIEHHON MPOIYKLIUH.

1) npou3BOJICTBEHHOH JHMHUKM COCTOSINECH M3 4 CTaHKOB, CIy4aiiHas BEJIMYMHA 33alomias
MIPOU3BOJUTENBHOCTh KaXJOTO CTaHKa MMEET pPaBHOMEPHOE paCIpelesieHHe CO CpPEeIHUM
3HaUEHUEM PaBHBIM 5 U nucnepcueii 4.

2) MPOW3BOJICTBEHHON JIMHKH, COCTOAIICH W3 5 CTaHKOB, CiydaiiHas BeIMYMHA 3ajarorias
MIPOU3BOJUTENIBHOCTh KaXKIOrO0 CTaHKAa MMEET TPEYrojIbHOE CO CPEJIHHUM 3HAYEHHEM paBHBIM 6 U
nucriepcuet 4.

3) IpOM3BOJCTBCHHON JMHUU COCTOSIIECH M3 5 CTaHKOB, ClAy4aiiHas BEIWYMHA 3aJarorias
IIPOU3BOIUTENILHOCTh KaX/I0I0 CTaHKAa MMEET HOPMAaJIbHOE paclpeIeieHHe CO CPETHUM 3HAUEHUEM
paBHBIM 7 U qucnepcuei 4.

IIpakTnyeckoe 3ansitue Ne8. IlocTpoenme amarpaMM 0TOOpakalwIMX Pe3yJabTAThI
IKCIePUMeHTAa

VII ®umepa npenHa3HayeHO JJIsi COINOCTABIEHUS JBYX BBIOOPOK 10 4acToTe
BCTPEYaEMOCTH MHTEPECYIOILEro rccienonarens s¢dekra.

(cpaBHEHUE IBYX BBIOOPOK, MPEACTABIEHHBIX U3MEPEHNEM IO TUXOTOMUYECKOM IIKaJIe)

Kputepuii oneHnBaeT 10CTOBEPHOCTh Pa3IMYMil MeKAY NPOLUEHTHBIMH J0JSIMH ABYX
BbIOOPOK, B KOTOPBIX 3aperucTPMPOBAaH HHTepecyommii Hac 3gdeKT.

Cytp yrmoBoro mnpeoOpa3zoBanust Duiepa COCTOMT B IEPEBOAE MPOLEHTHBIX J0JIeH B
BEJIMUMHBI [IEHTPAJIbHOIO YIja, KOTOPBIA HM3MepseTcs B pajauaHax. bombliei mporeHTHOH noie
OyZeT COOTBETCTBOBATH OOJNBIIMN YTOJI @, a MEHbIIEH J0Je - MEHBIIUH Yrojl, HO COOTHOIICHUS
3J1eCh HE JTHHENHBIC:

@ = 2*arcsin(+P),

rae P - npouieHTHas 105151, BhIpaykKeHHAs B 0JISIX €AMHUIIBI.

IIpn yBenuueHMM pacxXOXKIEHUs MEXAy yriamMu ¢l um @2 M yBeIHUYEHUS YHMCIEHHOCTU
BBIOOPOK 3Ha4YeHHe KpUTepus Bo3pacraeT. Uem Oosibliie BeTU4YMHA OF, TeM Oojiee BEPOATHO, YTO
pa3ianuns JOCTOBEPHBI.



l'unoressr YII @umepa

Ho: [dons nui, y KOTOPHIX MpOsiBisieTcs HcchaeayeMblii 3gpdexT, B BbiOOpke 1 He Oonblie,
4eM B BEIOOpKE 2.

Hi: lonas nuu, y KOTOpPBIX MposiBisieTcs uccienyembiit 3¢ dekr, B BbiOopke 1 Oosbliie, 4eM B
BBIOOpKE 2.

Orpanunuenus YII ®@uiepa

1. Hu ogHa U3 COMOCTABIISIEMBIX J0JICH HE JOHKHA OBITH PABHOW HYIIIO.

2. BepxHuii mpeznen B KPUTEPUU (P OTCYTCTBYET - BBIOOPKHM MOTYT OBITH CKOJIb YTOIHO
OOJIBILIMH.

Hwxuuii npenen - 2 HabmroaeHus B OJHOM U3 BBIOOPOK. OHAKO JOJKHBI COOTIOAATHCS
CJIETYIOIIAE COOTHOIICHUS B YUCIICHHOCTH JIBYX BBIOOPOK:

a) €CJIM B OJTHOM BBIOOPKE BCETO 2 HAOJIIOJICHHS, TO BO BTOPOM JIOJKHO OBITh HE MeHee 30:

n=2 -> n>30;

0) eciu B OJTHOM M3 BEIOOPOK BCETO 3 HAOJIOACHUS, TO BO BTOPOH JTOJDKHO OBITh HE MEHee 7:

n1=3 -> n>>7;

B) €CJIM B OJTHO# U3 BEIOOPOK Beero 4 HaOII0ICHUS, TO BO BTOPOM JTOJDKHO OBITH HE MEHee 5:

ni=4 -> n>5;

T) IIpH N1, N2>5 BO3MOXKHBI JIFOOBIE COTIOCTABICHHUS.

B npunnune Bo3MOXXHO M CONOCTABJICHHE BBIOOPOK, HE OTBEUAIOIIUX ATOMY YCIIOBHIO,
HaIpUMep, C COOTHOIICHHEM n1=2, N2=15, HO B ATHUX CIy4asX HE yIACTCS BBIIBUTH JOCTOBEPHBIX
pa3Inuui.

YrioBoe mnpeodopazoBanue @Duinepa NpPUMEHSETCS ISl CPaBHEHHS JBYX IMPOIEHTHBIX
JIOJICH, IIPH YCIOBUHM, YTO MX cymMa coctasisieT 100%.

YA006CTBO [aHHOTO KPUTEPUS OYEBUAHO: OH MOXKET MPUMEHSTHCS K KavyeCTBEHHBIM
JAAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIIMM, OH MPUMEHSETCS K IMPOICHTHBIM JIOJISIM
(KOTOpBIE OYEHb PACHIPOCTPAHEHBI B SKOHOMHUKE, ICUXOJIOTHH U MEJaroruke).

OrpanuyeHnus AJisi NPUMEHEHHs YIJI0BOro npeodpa3zoBanusi @uiepa:

1. IlpoueHTHBIE ONMU AOKHBI OTpPaXkaTh BEPOSITHOCTH TMOSIBJICHHSI COOBITHUS B OJHOU
BbIOOpKE, T.€. B cymMMe cocTaBisaTh 100%.

2. Hu ontHa U3 cOTMOCTaBIEMBIX JOJIEH He OMKHA OBITh PaBHOW HYITIO.

3. Hwxuwuit ipenen — 2 HaOMIOIeHUS B OJTHOW U3 BBIOOPOK. [Ipr 3TOM HEOOXOAUMO, YTOOBI
BBIOOPKH YZOBIETBOPSIIU CIEAYIOIIUM YCIOBHSIM:

- €CIIK B OJIHOM BBIOOPKE pOBHO 2 HAOJIOIEHNS, TO B IPYrOi JOHKHO ObITH HE MeHee 30);

- €CJIM B OHOM BBIOOpKE pOBHO 3 HAOMIOACHUS, BO BTOPOU JOIKHO OBITH HE MeHee 7;

- €CIIK B OJIHOM BBIOOpPKE pOBHO 4 HAOJIO/IEHNS, BO BTOPOM JOJKHO OBITH HE MEHEE 5.

IpakTuyeckoe 3anaTue Ne9. [locTpoeHue rpeko-JIaTHHCKUX KBAaJPATOB U NPOBe/IeHHe
AUCIEPCHOHHOI0 AHAJINU3A Pe3YJIbTATOB IKCIIEPUMEHTA

3agaHue: MOCTPOUTH TPEKO-TATUHCKHE KBAApaThl M TPOBECTH AMCIIEPCHOHHBIM aHalu3
pe3yabTaTOB IKCIIEPUMEHTA.

IIpoueaypa oueHuBaHus

O1ieHKa BBIMOJIHEHHON MPaKTUUECKOH pabOThl MPOBOAUTCS 1O CIEAYIOIUM KPUTEPUSIM:
Hanuuue Bceil cymecTBeHHON HHpOpManyu o padore

TO4YHOCTB U NTOJIHOTA IIPEIOCTABIISAEMBIX CBEICHUI

HenpoTtuBopeunBocTh MpUBOIUMON HH(pOpMaLIUN

[TpaBUIBHOCTH HHTEPIPETALMNA U BHIBOJIOB, KOTOPBIE CENaHbI M0 pe3ysibTaTaM padoThI
CreneHp JOCTUKEHHUS CTYyI€HTOM ITOCTaBJIECHHOM 1EJIH

O60CHOBaHHOCTH MPUMEHSEMOTO PELICHUS

['pamoTHOCTH (CcozmepkaTeabHas) UCIOIb3yEeMBIX (HOPMYIUPOBOK

NogakrwnpE

Kpurepun oneHk# 3a 0TYETHI IO IPAKTUYECKUM padboTam:



— OLICHKA «3auTEHO» CTABUTCS CTYAEHTY, KOTOpBIM IPOJEMOHCTPUPOBAI PE3YIbTAThI
BBINOJIHEHUS MPAKTUYECKON paboThl, COOTBETCTBYIOIIME MTOCTABICHHBIM 3a/la4aM, M MPEeAOCTaBUI
oT4yer, O(OPMIICHHBIH JODKHBIM O0pa3oM M COJEpKALIMA KpPaTKOE OINUCAaHHWE MOIYYEHHBIX
pe3yibTaToB;

— OILICHKA «HE 3a4TE€HO0)» CTABUTCS CTYJEHTY, KOTOPbII HE IPOAEMOHCTPUPOBAIl PE3YIIbTATHI
BBITOJIHEHUS IPAKTHUECKOW pabOThI MM HE PEACTABUII 110 HEH OTYET WM MPEICTABICHHBIN OTYeT
HE COOTBETCTBYET TPEOOBAHUAM 110 O()OPMIIEHHUIO.

7.3. OueHoYHbIe cpeICTBAa 1JIsl NMPOMEKYTOYHONH aTTeCTAMM 1O HUTOraM OCBOEHMA
JAUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne Bonpocs! Kk 3a4ery
n/n
1 | OGmue noHATHS O HAYKe, ee HEeNIX U QYHKIMAX U CYITHOCTHBIX PH3HAKOB.
2 | O0mee MOHITHE O METOAOJIOTUN HAYYHOTO UCCIICAOBAHMS, €€ aClIeKTaX U (PYHKIUSX.
3 | CkpbITHE MEXaHU3MBbl HAYYHOTO TBOPUYECTBA M ITHKA MCCIICIOBAHUS
4 | MarepuanucTuieckas JUaJeKTHKa KaK TPaJUIMOHHAs METOI0JIOrHYeCcKasi OCHOBA
HAYYHOTO MCCIICIOBAHHUS.
5 | I'Hoceonorusi Kak METOIOJIOTHYECKAsi OCHOBA HAYYHOT'O MCCIICIOBAHUSL.
6 | Jloructuueckue 3aKOHBI M JIOTUCTHYECKHE (HOPMBI MBIIIICHHUS KaK METOJIOJIOTHYECKUE

OCHOBA HAYYHOI'O UCCIICAOBAHU.

CHCTEMHO-CTPYKTYPHBII MOAXOJ.

7
8 | CuHepreTnyeckuil MoIXo1.
9 | AHTPONONIOTUYECKHIA TOIXO/.

10 | 'epMeHeBTHYECKHH OJIXOA.

11 | I'ymanucTuyecknii (JINYHOCTHO-OPUEHTHPOBAHHBINA OJXO0/).

12 | KynabpTyposiorn4eckuid oJIXo/I.

13 Busl HAYYHOI'O UCCIICAOBAHUS U UX CYHIHOCTD.

14 | O6mue noHITHS 0 METOAAX HAYYHOT'O MCCIIEIOBAaHUS M UX KJIacCUpUKaIus.

15 Mertoasl OMITUPUYICCKOT'O NCCIICTOBAHUS.

16 | MeToapl TEOPETUIECKOTO UCCIICIOBAHMSI.

17 | Bo1bop TeMbl U opraHu3ausi HAY4YHOTO UCCIIEJOBAHMSL.

18 | MeToauka uccienoBaTeabcKoil paboThI.

19 | Conepxanvie U pe3yabTaThl UCCIICOBAHMUS.

20 | CtpykTypa BeJIeHUs AUCCEPTAIIH.

21 | OcHOBHAs YaCTh JUCCEPTAIMOHHON PaOOTHI.

22 | OCHOBHBIC IMpaBujia NIOATOTOBKH PYKOIIMCH K IICYATH.

23 | Hayunas ctatbsl.

24 | MeTtonndeckue peKOMEH TallHH.

25 | Te3uchl JOKJIAA0OB U BHICTYIICHHH.

26 | Kakue ypoBHH HCCIICIOBAHUS CYIIECTBYIOT B HayKe?

27 | Kakue Buabl HaOJMOAeHUS OBIBAIOT?

28 | B yem 3aKI1t04aroOTCsl OCHOBHBIC (DYHKIIMY M HEJIOCTATKH HAOJIOICHUS?

29 | B yem cocTosIT 0COOEHHOCTH DKCIIEpUMEHTa?

30 | Kakue ObIBatOT BHJIbI SKCIIEpUMEHTA?

31 | K xakoMy ypOBHIO HAy9YHOTO MCCIICIOBAHUS OTHOCUTCS MBICIICHHBIN SKCTICPUMEHT?

32 | KakoBo 3HayeHue GpopMaIu3aiy B HAYYHOM [TO3HAHUU?

33 | KakoBa ¢ynkius abctparupoBanus?




Bonpocs! k 3auery

n/n

34 | B yeM cOCTOUT OTpaHUUYEHHOCTH A0CTPAKITUHU?

35 | Kakue ObIBatOT BUBI MHIAYKIIMH?

36 | HazoBure cneunguyeckue 4epTbl HAYYHOI'O UCCIIEAOBAHMSL.

37 | Hayka kak ¢opma OOMIECTBEHHOIO CO3HAHUSA, COIMAIBLHO 3HAYUMOU JIEATEIHHOCTH,
CpeACTBO Npeobpa3zoBaHus 001IECTBA U TMYHOCTH.

38 | CtpykTypa 1 (YHKIIMH TEOPHH.

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

40 | PackporiTe B3auMOCBsI3b  (GUI0CODCKOM W HaydHOW MeTomosnoruu. KakoBbl ux
NPUHIUIHAIBHBIE OTINYHSA?

41 | Yto o3HauaeT «0OBEKTUBHOCThY» HAYYHOTo 3HaHUA? PackpoilTe KOHKPETHOCTh TOHMMAaHUS
O00BEKTUBHOCTH HAYYHOTO aHAIN3A.

42 | laiiTe XapaKTepUCTUKY CYOBEKTHOCTH HAyYHOH METOI0JIOTHH.

43 | ITokaxkuTe NCTOPUUYECKUI XapaKTep CPEACTB HAYYHOTO aHAIIN3A.

44 | Kakue KpUTE€pUM HAYYHOCTHU 3HAHUS aKTyaJM3UPOBAIUCH B MOCTKJIACCHUYECKOW HayKe U
nouemy?

45 | OTMeTbTe KOHIENTYalbHbIE OCHOBBI MHTETPAIMM HOMOTETHYECKOH M Hueorpadudeckoi
METOOJIOTHH B COBPEMEHHOW HayKe.

46 | laliTe XapaKTEpPUCTHKY METOJOJIOTUYECKOH KyJIbType HaydyHOro aHaium3a. Yem
orpejensercs: NpodecCHOHANIN3M HayYHOTO CTUJISI aHaJIn3a?

47 | B ueM coctouT mnpobiema «mpenenoB Hayku»? Kakue OCHOBBI M INPEANOCBUIKH JUIS
BO3HUKHOBEHUS «IIPEJEJIOB HAYKM» MOXKET COJepXkKaTh B ce0e METOA0IOTHYECKUH aHaIu3?

48 | OTmerbTe POPMBI 3HAHHUS, XapPAKTEPHBIE IS SMIIUPHUUECKOTO YPOBHS MO3HAHMUS.

49 | HazoBure cneun(uky Hay4yHOM runore3bl Kak (GopMmel 3HaHUSA. OXapakTepu3yinTe Mmpoiecc
BBIJIBUKCHHUS TUIIOTE3bI U €€ MTPOBEPKH.

50 | Packpoiite cnenuduky nNpoBepKkrd HCTUHHOCTH HAYUHBIX TEOPUI B 3aBUCUMOCTHU OT CTETIEHU
ux Gpopmann3almi.

51 | Kakue npemioskenus ((hakThl) B HAyKe MOTYT Ha3bIBAThCS MPOTOKOJIBHBIMU?

52 | Kakue ¢pyHKIMHU B HAyKe BBIIOJIHSET Mpolielypa HHTepIpeTauun?

53 | Kakue cBOHCTBa CHCTEMBI MO3HAHUS XAPAKTEPU3YIOTCS TEPMUHAMH «MMMaHEHTHOCTBY U
«UMIUTUIUTHOCTH»?

54 | PackpoiiTe MexaHU3M BJIMSHUS HAYYHOH METOOJIOTHH Ha MPOLIECC TEOPETUUECKOTO
MO3HAHUS.

55 | Ilokaxxute B3aMMOCBSI3b METOJIOJIOTHH U MJICOJIOTHH HA TEOPETHUECKOM YPOBHE TIO3HAHUSI.

56 | [TonroToBbTE KpaTKyld XapakTepUCTHKY oOmiero 3ambicia TeMbl: OcobeHHoCcTH
OMOJIOTHYECKOTO MCCIIEJOBAHUSI.

57 | ApryMeHTHpPOBAaHO H3JIOXKHUTE MpoOIeMy, OOBEKT, MpeaMeT, Ielb, 3aJaud WU TUIOTEe3y
WCCIICIOBAHMSL.

58 | CocraBbTe miaH coopa nHpoOpMaIUK IO TEME.

59 | Ha3oBuTe yciaoBuUs MONy4YeHHUs] OObEKTUBHON OIIEHKH ICUXO0JIOr0-TIeJarorn4ecKux sBICHUI
Y TIPOIIECCOB U BO3MOYKHBIE TPUYHMHBI OIIMOKH MPH OIICHUBAHUH.

60 | Ilepeuncnure TpeOOBaHUS K IPOIEType MPOBEACHUS TECTUPOBAHMSL.

61 | OxapakTepusyiiTe TOCTOMHCTBA METO0B HAOJIFOICHUS U SKCIICPUMEHTA.

62 | BeigenuTe MpeanoyoXKHUTEIbHBIN MPEeIMEeT W3YyYeHHUs B CIEAYIONIMX MCCIIEeJOBATEIbCKUX
TeMax: (OpPMHPOBAHWE AaPTUCTH3MA KakK »DSJEMEHT IIOATOTOBKH OYAyIIero Ieaarora;
TOTOBHOCTb K CaMOpa3BUTHIO Kak Leldb OOpa30BaHMs; MCIOJIB30BAaHHE HOBBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHI B MPOOJIEMHOM 00YyUEHHUH.

63 | Chopmynupyiite TeMy U 0OBEKT HCCIIEJOBAHUS, B KOTOPOM BBIJIENIEH CIENYIOIINN peMET:

neaarorudcCKrue yCjaoBus ajarnTaliuu Sapy6e)KHI)IX T'YMaHUCTHYCCKUX CUCTEM 06p330BaHI/I$I
K 0COOEHHOCTSIM POCCUNCKOM IeHCTBUTEIHHOCTH.




Ne Bonpocsl k 3a4eTy
n/n

64 | Uem 00OBsCHAETCS BO3MOXKHOCTh MHOTHX Pa3JIMYHBIX WHTEPIPETALMHA OZHOTO U TOTO XKe
negarornyeckoro Qaxra?

65 | UeMm oTiIMUarOTCS JIOTHYECKAsl U XyJ0)KECTBEHHO-00pa3Hasi HHTEepIpeTarys?

66 | OObsicHUTe, KAaK MUHUMH3UPOBATh BIMSHUE JIMYHOCTHOrO (haKTopa HWHTEpHpeTaTopa Ha
pe3yNbTaThl HHTEPIIPETAIHH.

67 | BeipazuTe oHY U Ty € MBICIb (HampuMmep, 0 HeoOXoAUMOCTH AU} PepeHIIMPOBAHHOTO U
VHIUBHUIyaIEHOTO MOJX0/Ia K yYaIMMCsl) UCIIOb3Ys PA3HbIe CTHIIM M3JIOKECHUS: HAYYHBIH,
y4eOHO-TIeAarOTHUECKUH, OIS PHBIH.

68 | CocTaBUTh KOHCIIEKT HAYYHOU CTAThH.

69 | [Ipoananu3upoBaTh NMPaBUILHOCTh O(DOPMIICHHS HAYYHOW padOTHI (AMILUIOMHON paboOTHI,
JIUCCEPTALIVH).

7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
MPOBeIeHHS
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluH

O1eHKa «3a4TEHO» BBICTABIISIETCS B CIIy4ae €Clu
CTY/IEHT, OTBeUasi Ha BOIPOC CBOOOIHO ONEPUPYET
TEPMUHOJIOTUEN, TPAMOTHO CTPOUT CBOKO PEUb,
OTBET OCHOBAH Ha W3YYEHUU HE TOJIBKO y4eOHOI!,
HO ¥ HAy4YHOM JINTEpaTypbl U HOCUT OCMBICIICHHBIN
XapakTep, a He XapakTep «3a3yOpuBaHuUs», IpU
3TOM CTYJIEHT JI0JIKEH BbICKa3bIBaThb COOCTBEHHYIO
1 3auer MO3UIIMIO 10 HauboJiee CIIOPHBIM BOIIPOCAM.
CTyzneHT IOJHOCTHIO PAaCKPBIBAET IOCTABICHHBIN
BOIIPOC ¥ OTBEYAET Ha JONOJIHUTEIBHBINA BOIIPOCHI

«3a4YTCHO»

OneHka «He 3a4TeHO» BBICTABJISETCS B TOM
cllydae, €CJIM CTYJEHT HEe OTBEYaeT Ha BOIIPOC,
100 OTBET HOCHUT XapakTep «OOPBHIBOYHBIX»
3HaHuil. CTyeHT (pakTHYeCKU HE OPUEHTUPYETCS
B BOIIpOCE.

«HC
3a4TCHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumeHnoBanue
NPAaKTHKYM, JP.) 3EC
1 | I'epacumos b. 1. OCHOBBI HAYYHBIX UCCIICIOBAaHUN VY4aebHOe mocobue 2018 3BC
«ZNANIUM.CO
M»
2 Osuapos A. O. Meroaoaorust HAyYHOTO MCCIIEIOBAHUS YyeOHuk 2019 SBbC
«ZNANIUM.CO
M»
3 | Munsko D. B. Mertoapl TPOTHO3UPOBAHUS U UCCIIEAOBaHUS | YueOHOe mocodue 2017 3BC «IPRbooks»
ornepanun
8.2. lonotHuTEIBHAS JIATEPATYPA
KouuvecTBo B
Tun (yueOHHMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeToanYecKoe mocoome,
HaumenoBanue
NMPaKTHKYM, AP.) 3EC
1 | CkBoproBa JI. M Metonon0rus Hay4HbIX UCCIIEIOBaHUN YyeOHoe nmocobue 2014 9BC «IPRbooksy»
2 Teunena B. 3. Opranu3zanus ucclieJ0BaTeIbCKOM V4eOHO-METOTNYECKOE 2016 OBC «IPRbooks»
JEeSITeIbHOCTH C UCTIONB30BAHUEM nocooue
COBPEMEHHBIX HAYIHBIX METOJIOB
3 Jlamaesa M. T'. Metoaon0rus HAy4HbIX UCCIIEIOBaHUN YuebHoe rmocobue 2017 OBC «IPRbooks»




8.3. IlepeueHb mpodeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANHMOHHBIX CHPABOYHBIX
CUCTEM

e WebofScience[DnekTpoHHBI pecypc] : MyIbTUANCHMILUIMHApHAs pedepaTuBHas Oasza
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016—. — Pexum JOCTYyIIA:
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

e Scopus [DnextpoHHBI pecypc]: pebeparuBHas 6Oa3a manHbix. — Netherlands: Elsevier,
2004—. — Pexxum noctyma: scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrI.

o Elibrary[DnekTpoHHblld pecypc] : Hay4dHas JJIEKTpoHHas Oubnmorexka. — MockBa: HOB,
2000—. — Pexxum nocryma: elibrary.ru. — 3ari. ¢ akpana. — S3. pyc., aHri.

e SpringerLink[Dnekrponnsiii pecypc] : [0a3a mammbix]. — Switzerland: SpringerNature,
1842—. — Pexxum nocryma: link.springer.com. — 3ari. ¢ skpana. — 3. anr.

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

o Cambridgeuniversitypress| DneKTpoHHBIH  pecypc] : IKypHalmbl  W3JATENbCTBA.  —

Cambridge: Cambridgeuniversitypress, 2018—. — Pexwum noctyna: cambridge.org. — 3ari. ¢
JKpaHa. — SI3. aHru.

e NEICON [DnaexTpoHHBIN pecypc]: aneKTpoHHass HHPOpMAaIHs: apXUB HAYYHBIX KYpPHAJIOB.
— MockBa: HOMKOH, 2002—. — Pexxum mocryna: neicon.ru/resources/archive. — 3ari. ¢
sKpaHa. — 3. pyc., aHIJL

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne PexkBHU3UTHI J0TOBOpa
HanmenoBanue 110 . . P
n/n (nara, HOMep, CPOK ACeHCTBHUA)
1 Windows beccpounas
2 OfficeStandart Beccpounas

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

I/ | MPAaKTHYeCKHX U JJA00PaTOPHBIX 3aHATHIA,
NMOMeIIEeHUH VISl CAMOCTOATEIbHOMI

padoThI 00yuaOmuXcsi (HOMep ayTUHTOPHH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

VYuebnas  aymutopust s npoeneHus | CToms YYEHUYECKUE JIBYXMECTHBIE

3aHATUNA  JIGKIIMOHHOTO  Tuma. YueOHas | (MOHOOJOK), CTOI YUYEHHUYECKHUI
ayAUTOpUs  JUIA  TIPOBEACHHUS  3aHATHH | IBYXMECTHBIH , CTOJ MPENOaBaTeIbCKHMA
CEeMHUHAPCKOro THUMa. YueOHas ayAuTOpHUs sl |,  CTyldl  NpPEenoJaBaTeNbCKUM,  JlocKa
{ | KYPCOBOTO MPOCKTHPOBAHHs (BBITIOJIHEHUS | ayTUTOpHAs (MenoBas), kadenpa,

KYpPCOBBIX paboT). YueOHas ayauTopusi Uil | IPOEKTOP, IKPaH.; KOMIIBIOTED.
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCyNbTallMii. YueOHas ayauTopus JUis
MPOBEJICHUS 3aHATHHA TEKYIIEro KOHTPOJS U
npomexyrouHoit arrectarmu (C-801)

Kommbrorepnsiii kinacc. YueOHas ayautopus | [lepeHocHol mpoekTop , 3kpaH., CTOJbI
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA. | YIEHUUECKHUE, CTOJ IIPENOAABATEIbCKUM,
2 | YueOHas aymutopus JUIsi  mpoBeneHus | cTyinbs, [IK ¢ Beixogom B cets MHTEpHET .
3aHATHUM CEMUHApCKOro Tuma. YyeOHas
ayJUTOpHUsl JUIsl TIPOBEJIEHUS! J1TaOOPaTOPHBIX




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

pabotr. YuebHasi ayauTopusi OIS KypCOBOTO
MPOSKTUPOBAHMS  (BBITIOJTHEHHSI  KYPCOBBIX
pabor). YueOHast ayauTopust JUIsl TPOBEACHUS
TPYMIOBBIX u WHIMBUTYIbHBIX
KOHCYyJbTallMii YuebHas aynutopus JUis
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
MPOMEXKYTOUHOW  arrectanuu.  KaOuHer

nHpOpMaTUKK (KOMIIBIOTEPHBIE Kacchl). (-
814)

[Tomemnienue st caMOCTOSATENbHOM pabOThI
crynenros (I'-401)

Crobl Y4YEHHUYECKHUE, CTYJIbsA
yuenndeckue, [IK ¢ BeIxomomM B cerb
WNHTepuer




