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1. Ilean ocBOEHUN TUCIUILIHHDI

Lesnb OCBOEHUST TUCHUIUIMHBI — TEOPETHYECKU U MPAKTHYECKU U3YUUTh, U CHOPMHUPOBATD Y
0o0yyaroIMXCcsl HAaBBIKM HCIOJb30BaHHUSA METOAOB IUIAHUPOBAHUSA OHKCIEpUMEHTa, cOopa u
CHCTEMAaTH3allud JaHHbBIX, YHUCICHHOW OOpabOTKM TOJYYEHHBIX pe3yJbTaTOB U KOPPEKTHOH
UHTEPIPETALMH PE3yabTaTa SKCIIEPUMEHTAIBHOIO UCCIIEI0OBAHHUS.

2. MecTo aucuuMniaunsl B crpykrype OIIOII BO

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

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

MpCaACCTBYIOIICC: IIOATO0OTOBKA )41 HaIlTMCaHu¢C AUucCcepTrannu, IIOATOTOBKA K caaduc
TOCYJapCTBEHHOI'O 3K3aM€HA, IIOJAIOTOBKA K C1A4Y€ KaHAUAATCKHUX 3K3aMCHOB.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

Nuauxkaropsl
dopmupyemble U
AOCTUKEHH S
KOHTPOJINpYyeMble . I[Inanupyemble pe3yJbTaThl
KOMIETEeHI[UH KoMIeTeHIIH o0yJeHuUs
(Ko ¥ HAMMEHOBAHUE) (xon n
HaUMCHOBAHUE)
- CIOCOOHOCTH CaMOCTOSTEIHHO - 3HATh: METOJIBI OCYIIECTBICHHUS
OCYIIECTBIISATh HAy4YHO- HAy4YHO — MCCIIEI0BATEIbCKOM
HCCJIEI0BATEIIbCKYIO NESATETLHOCTH B COOTBETCTBYIOIICH
JESTEIbHOCTD B npodeccuoHanbHOM 06JacTH ¢
COOTBETCTBYIOIICH HCIOJIb30BAHUEM COBPEMEHHBIX
npodeccuoHanpHOM 00MacTu ¢ MPUEMOB U CIIOCOOOB UCCIIEIOBAHUS U
UCIIOJIb30BAaHUEM  COBPEMCHHBIX MH(HOPMAITHOHHO-
METOJIOB UCCIIeTOBaHUS u KOMMYHHKAIIHOHHBIX TEXHOJIOTUN
UH(OPMAITMOHHO- YMeTh: IPUMEHSTH METO,TbI
KOMMYHHKAITUOHHBIX TEXHOJIOTHMA UCCIICJIOBaHMSI U HOBEHIIINE
(OIIK-1) pa3paboTku HHGOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTUN
Bnaners: anann3om,
cucTemarusaiuei u 006001eHneEM
HayYHO-TEXHUYECKOH MHPOpMAITUU
110 TEME UCCIICIOBAHUI
- CIIOCOOHOCTh OPUEHTHPOBATHCS - 3HaTh: Hay4yHbIE IPOOIIEMBbI
B MIOJTHOM CIIEKTPE HAYYHBIX npodeccuoHanbHONi 001IacTH,
npobemM npodeccruoHanTbHON METOANYECKUE TPUEMBI, TTPUHITUTIBI
obmactu (ITK-1) MOCTPOEHHUSI U NHHOBAIIMOHHBIE
CIOCOOBI X UCCIIEAOBAHUS
YMeTh: cCaMOCTOSITENEHO
MTPOU3BOIUTH TIONCK WH(OPMAITUH TIO
aKTyallbHBIM BOIIPOCAaM KUHETUKU U
KaTayimsa
Brnagets: HaBbikamMu paboOTHI €
COBPEMEHHBIMH WH()OPMAITMOHHO-




dopmupyemble H

Nuauxkaropsl

MOCTHKEHH S
KOHTPOJIHpYeMble . [lnanupyemble pe3yJibTaThI
KOMIeTeH Ui
KOMIETEeHI[UH (ko1 1 o0yJeHuUs
(Ko 1 HAMMEHOBAHUE)
HaWMCHOBAHHE)
KOMMYHHKAITUOHHBIMHU

TEXHOJIOTUSIMH, 00ECTICUNBAOIIIUMHU
MIPOBEPKY JIOCTOBEPHOCTHU
uHdopmaruu, oOMeH nadopmanuei ¢
KOJUIETaMH U yJIaJICHHBIMU
UCTOYHUKAaMU HH(pOpMAIUH B
00J1acTH KMHETUKH U KaTaan3a

- CIIOCOOHOCTH K KPUTHYECKOMY
AHAJIM3Y U OLEHKE COBPEMEHHBIX
Hay4YHBIX JOCTHKCHHH,
TE€HEPUPOBAHUIO HOBBIX UIEH IIPH
PCIICHUHU UCCIICIOBATEILCKUX U
IMMPAKTUYCCKUX 3aaa4, B TOM
YHCIIC U B MEXKIUCHUILTHHAPHBIX
obnactsx (VK-1)

3HaTh: METOAbI KPUTHYECKOI'O
aHaJIn3a U OLCHKHU COBPECMCHHBIX
HAay4YHBIX HOCTHX(GHHﬁ, a TaKXKC
MCTOABI TCHCPUPOBAHHWA HOBBIX I/Illef/'l
IIpHU PCHICHHUU UCCICAOBATCIILCKUX U
IMMPAKTUYCCKUX 3aaa4, B TOM YHCJIC B
MCKINCHUIIIIMHAPHBIX o0acTax

YMeTh: aHAIU3UPOBATh BAPUAHTHI
pellIeHus UCCIIEI0BATEIbCKUX U
NPaKTUYECKUX 3a/1a4 U OLCHUBATh
3(PEKTUBHOCTD UX pealu3alliH,
TeHEPHPOBATH HOBHIE UJCH, B TOM
YHClie U B MEKIUCITUTUIMHAPHBIX
00JacTsIx

BrnazieTs: HaBBIKAMH KPUTHYECKOTO
aHaJIN3a ¥ OIICHKH COBPEMECHHBIX
HAYYHBIX JOCTHXCHUH,
T€HEPUPOBAHMUIO HOBBIX UJEH IIPH
PEILICHUN UCCIIEIOBATEIbCKHIX 3a/1a4,
B TOM YUCJIC MG)K}II/ICIII/IHJ'[I/IHapHBIX
obmacTIx

- TOTOBHOCTH Y4acCTBOBATh B
paboTe poCCUNCKHUX U
MEXTYHAPOTHBIX
HCCIIEIOBATENLCKUX KOJIJICKTUBOB
10 PEIICHUIO0 HAYYHBIX U HAYIHO-
obpazoBarenbHbIX 33139 (YK-3)

3HaTh: OpraHu3aluio padboTsl U
HOPMAaTUBHBIE JOKYMEHTHI
POCCUMCKHX Y MEXAYHAPOIHBIX
UCCIIeIOBATEIbCKIX KOJUIEKTHBOB

YMeTh: yuacTBOBaTh B paboTe
POCCUMCKHUX M MEXTyHapOIHBIX
HCCIIEIOBATENLCKUX KOJJIEKTHBOB IO
PELICHUIO HayYHBIX U HAYYHO-
00pa3zoBaTeNbHbBIX 3a7a4

Bnanets: HaBbIKamMu paOoTHI B
POCCUICKHMX U MEXIYHApPOIHBIX
HCCIIEA0BATENIbCKUX KOJUIEKTUBAX 10
PELIEHUIO HAYYHBIX U HAyYHO-
00pa3oBaTeNbHBIX 3a/1a4

- CIOCOOHOCTH TUIAHUPOBAThH U
pemaTh 3a7a4i COOCTBEHHOTO
npohecCHOHATLHOTO U
muyHocTHOTO passutus (YK-5)

3HATh: STUYECKHE IPUHITUIIHI
npodeccuu, CocoObl pa3BUTHS
JUYHOCTH U METOJIBI peIICKCHH

VYMeTh: ci1enoBaTh OCHOBHBIM
HOpMaMm, PUHSITHIM B HAYYHOM




dopmupyemble H

Nuauxkaropsl

MOCTHKEHH S
KOHTPOJIHpYeMble . [lnanupyemble pe3yJibTaThI
KOMIeTeH Ui
KOMIETEeHI[UH (ko1 1 o0yJeHuUs
(Ko 1 HAMMEHOBAHUE)
HaWMCHOBAHHE)

00IIEeHUH, C yIETOM
MEXyHapOIHOTO OIIbITa
OCYILECTBIISATH IMYHOCTHBIN BEIOOP B
MOPAJIbHO-LICHHOCTHBIX CHTYaIIUsIX,
BO3HHKAIOUIUX B IPO(ECCHOHANTBHON
cepe nesTeIbHOCTH

Bnaners: npeacraBieHUs MU O
KaTeropusx u npodiemax
npodeccnoHALHON STUKU




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 IKCIEPUMEHTA 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 Knaccugukaius cTaTHCTUIECKUX METOJIOB U 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 IS 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 3IIEKTOPATBHOTO 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

OuneHka  «3ayTEHO»  CTAaBUTCA  CTYAEHTY, [POSBHUBIIEMY  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 CTYIEHTY, HMEIOUIEMY CYILECTBEHHBIC
npoOenbl B 3HAHMM OCHOBHOIO MaTepuana 0 TMporpamme, a Takxke
JIONTYCTUBIIEMY NTPUHIMIHAIbHbIE ONIMOKY IPU M3JI0)KEHUH MaTepuaa.




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B paMKax HU3YyUCHUA JUCHUITIIMHBI ((MGTO[[I/IKa IIOCTAaHOBKHA u IpOBCACHUA
AKCIIEPUMEHTAY MPEIyCMOTPEHO UCIIOIB30BaHUE CIIEIYIONINX 00pa30BaTEeIbHBIX TEXHOJIOTHI:
¢ TCXHOJIOTHA  TpaaAUIHUOHHOI'O O6y‘-I€HI/ISII JICKOUHN u MMPAKTUYCCKUC pa6OTLI,
caMoCTOsITeNIbHAs padoTa;
® TEXHOJIOTHS MPOCKTHOTO OOYUYCHUS: peaiu3alys U 3allUTa OTYETOB 10 MPAKTUICCKUM
paboram.

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

N3yueHune QUCUUIUIMHBI TpeOyeT CHCTEMAaTH4YeCKOro M IOCIIEA0BATEIbHOIO HAKOMJICHUS
3HaHUH, CIeI0BATEIBHO, TPOMYCKU OTAEIBHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOHUTD MPEIMET.

B Xone NEeKIMOHHBIX 3aHATUH PEKOMEHJYETCS KOHCIEKTHPOBaTh Y4YeOHBIM Marepua,
oOparasi BHUMaHHE Ha KaTeropuu, (OPMYJIMPOBKH, PACKPBIBAIOLINE COJIEPKAHIE TE€X MM MHBIX
SBJICHUHA M TPOLIECCOB, HAay4yHbIE BBIBOJBI M MPAKTUYECKHE PEKOMEHAALUH, HOJIOXKHUTEIbHBIN
ONBIT B OpPaTOpPCKOM HCKyccTBe. JKenaTelbHO OCTaBUTh B padOYMX KOHCHEKTax IS, Ha
KOTOPBIX JielaTh IOMETKM M3 PEKOMEHJIOBAHHOM JIMTEpaTypbl, AONOJHSIIOIINME MaTepuall
IPOCIYIIAHHON JIEKIMH, a TaKXe IOJYepKHUBaIOIIMEe OCOOYyI0 BaXKHOCTb TE€X MWJIM HHBIX
TEOPETUYECKUX TI0JOKEHUI. 3aJaBaTh IPENOJABATENI0 YTOYHSIOUIME BOIPOCHI C LENbIO
YSICHEHUSI TEOPETUUYECKUX TOJIOXKEHUHN, pa3peIlIeHHs] CIIOPHBIX CUTYyaIUH.

B Xozme moAroTroBKM K JIEKUUSAM H3YYHUTh OCHOBHYIO JIUTEPaTypy, O3HAKOMHTBHCS C
JOTIOJIHUTEIIbHOW JIUTEpaTypoi, myOnukauusMu B HHTEpHET-UCTOYHHMKAX, MEPUOIUYECKUX
u3nanuax. Ilpu 3ToM ywecTb peKOMEHIALMM I@IpernojaBaTenss M TpeOoBaHUS yueOHOH
nporpaMmel. JlopabaTeiBaTh CBOM KOHCIEKT JICKIIMH, JIefiasi B HEM COOTBETCTBYIOIIUE 3aITUCH U3
JUTEpaTyphl, PEKOMEHJOBAHHOM ITperoiaBaTeseM U IpeyCMOTPEHHOM yueOHOH porpaMMoi.

CTyneHT MOXET J[ONOJHUTh CIHMCOK HCIOJb30BAaHHOW JHUTEpaTypbl COBPEMEHHBIMU
UCTOYHHKAMHU, HE IMPEJCTaBICHHBIMM B CIIMCKE pPEKOMEHJOBAaHHOM JMUTEpaTypsl, M B
JAIbHEWIIEM MCIIONIb30BaTh COOCTBEHHBIE IOATOTOBJIEHHBbIE Yy4YeOHbIE MaTepuallbl IpU
HalMCaHUM KYPCOBBIX U BBIITYCKHBIX KBAJTU(HUKAIIMOHHBIX PaloT.

PexomeHnaanmu 1o noaAroToBKe K NpPakTH4eCKUM 3aHATHAM

CryneHnTam cienyer:

® 10 OYEPEIHOr0 NPAKTUYECKOIO 3aHATHUS MO PEKOMEHIOBAHHBIM JHUTEPATYPHBIM
HUCTOYHUKAM MpopadoTaTh TEOPETUYECKHI MaTepuan, COOTBETCTBYIOIIEH TEMBbI
3QHATHS,

® [IpU MOATOTOBKE K MPAKTHUUECKUM 3aHATHUSM CJIeIyeT 00s3aTeIbHO UCTIOIb30BaTh HE
TOJIbKO JIEKIUH, YUeOHYIO TUTEPATYPY, HO U JPYTHe UCTOUYHUKY;

e B Hauaje 3aHATUN 3a7aTh IPENOJABATENIO BOIIPOCH 10 MAaTE€pUaly, BbI3BABILIEMY
3aTPyAHCHUA B €r0 IMOHMMAaHHWU W OCBOCHHU IIPU PCUICHHUMU 3adad, 3aJaHHBIX JJIA
CaMOCTOSITEJIBHOTO PELICHUS;

® Ha 3aHATHHU JOBOIUTH KaXXayro 3agavy a0 OKOHYATCIBHOI'O peuicHu,
JEMOHCTPUPOBATh MOHMMAHHUE IMPOBEJACHHBIX pAcyeToB (AaHAINW30B, CHUTYyallHii), B
ClIy4ae 3aTpyaHEHUI 00pamiaThCs K MpernoiaBaTeio.

21.]'[5[ TOT'0 4TOOBI MMPAKTUYCCKHUE 3aHATHUA NPUHOCHIIN MaKCUMAJIBHYIO IMOJIB3Y, H€06XOJII/IMO
MOMHUTB, YTO YNPAXXHEHUWE M PEIICHHUE 3aJad MPOBOJATCA MO PACCMOTPEHHOMY Ha JIEKLHUSIX
MaTrc€pually MW CBA3aHbI, KaK IIpaBHJIO, C OCTAJIbHBIM p3360p0M OTACJIBHBIX BOIIPOCOB
JeKIMOHHOTO Kypca. Cneayer MOAYEPKHYTh, YTO TOJBKO IIOCJIE YCBOEHHUS JIEKIIMOHHOIO
MaTepuaia ¢ OINMpPEACICHHOW TOYKH 3peHHUs (2 MMEHHO C TOW, C KOTOPOW OH M3jaraercs Ha
JIEKIUSAX) OH OyJeT 3aKpEerIsThCS CTYIEHTOM Ha MPAKTHUUECKUX 3aHATUSAX KaK B pE3ylbTaTe
00CYXICHUSI W aHajgu3a JEKIMOHHOTO Marepuaja, TaKk W C MOMOIIBI0 PErIeHUs] MPOoOJEeMHBIX



cutyauuy, 3anad. IIpu 3TuX ycloBUAX CTYACHT HE TOJIBKO XOpPOLIO YCBOUT Marepuas, HO U
HAY4YUTCS MPUMEHATh €ro Ha MpaKTHKE, a TAaKKe MOJIY4YUT JOMOJHUTENbHBIA CTUMYJ (M 3TO
OYCHb BAXKHO) JUISI aKTUBHOW MIPOPAOOTKH JICKIIUH.

[Tpr camMOCTOATENIBHOM pEIEHUH 3a/la4 HYKHO OOOCHOBBIBATH KaX</bIi 3Tan perieHwus,
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 BBIYMCICHUH COCTaBUTh KpATKUH IUIaH pemieHust mnpobiembl (3amaun). Pemenue
IpoOJEeMHBIX 33/a4 WIM IPUMEPOB CIEAyeT M3JlaraTh MOAPOOHO, BBIYMCIEHUS pacrosaratbh B
CTPOrOM IIOPSAKE, OTHENSAs BCIIOMOTaTEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY)KHO COIPOBOXKJIaTh KOMMEHTAPUSIMHU, CXEMaMH, YePTEKaMU U PUCYHKAMHU.

Crenyer NOMHUTB, YTO pPEUICHHE KaXI0H y4eOHOW 3aaud JOJDKHO JOBOJAUTHCS [0
OKOHYATEeJIbHOI0 JIOTHYECKOrO0 OTBETa, KOTOPOro TpedyeT YCIIOBHE, U 10 BO3MOXXHOCTHU C
BBIBOZIOM. [lomydeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
naHHoM 3ajmaun. [losme3Ho Takke (ecauM BO3MOXKHO) pellaTb HECKOJbKHMH CIIOCOOaMHU U
CPaBHUTH IIOJYYEHHBIE pe3yJbTaThl. PemieHue 3agad JaHHOIO THUIIA HYXKHO IPOAOIDKATH /0
IpHUOOPETEHUS TBEP/IbIX HABBIKOB B UX PEIICHUM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Koa koHTpo/IMpyemMoii KOMIIEeTeH U HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
1 VK-1; OIIK-1; YK-3; TIK-1; YK-5 KoMIieKkT oT4eToB 1Mo nNpakTUYECKUM
paboram 1-8
Bormpocs! k 3auery 1-44

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

7.2.1 KoMILIEKT 0TYETOB 10 MPAKTHYECKUM padoTam.

IIpakTnyeckoe 3ansatue Nel. ITocTpoeHune 3J1eKTPOHHBIX TA0JAMI AJIS MCXOJAHBIX JAHHBIX
JKCIIEPUMEHTAa

3agaHue: NOCTPOUTH IEKTPOHHBIE TAOIMIIBI AJI1 UICXOAHBIX JAHHBIX SKCIIEPUMEHTA.

OnucareabHasi uHGoOpMaNMOHHAsE 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 popmalin30BaHHAs MOJETb, T.
€. onucareiabHas MHQOPMALMOHHAs MOJENb 3allMChIBAETCA C IOMOIIBI0 KaKoro-imdo
dbopMmanbHOro si3pika. B Takoit Mozmenu ¢ moMOIIbi0 (OpMYIN, YpaBHEHHH HIM HEPABEHCTB
dukcupyrorcs (GopManbHbIE COOTHOIICHHST MEXKIY HAdadbHBIMH M KOHEYHBIMH 3HAYCHUSIMHU
CBOICTB OOBEKTOB, a TAaK)K€ HAKIAAbIBAIOTCA OTPAaHUYEHHUS HA JONMYCTUMBbIE 3HAUEHUS ITHUX
CBOMCTB.

Opnako Janeko He BCerjga yaaeTcsi HaWTu (OpPMyIbl, SBHO BBIpa)XalolHe HCKOMBIE
BEJIMYMHBI Yepe3 HUCXOAHbIE JaHHble. B Takux ciIydasx HCHOIB3YIOTCS NPUOIMKEHHbBIE
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
MOHSITHOM I KOMITbIOTepa si3bike. CyIIeCTBYIOT pa3iNyHbIe YT NOCTPOEHUS 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
NPWIOKEHUN: CHCTEM KOMIBIOTEPHOTO 4YEpUYEHHUsS, CUCTEM YIpaBieHUs 0a3aMu JlaHHBIX,
reoMH(pOPMALIMOHHBIX CUCTEM U T. 1.

B nmpomecce co3maHus KOMIBIOTEPHOM MOJENTH TIOJIE3HO pa3paboTaTh  yIOOHBIMA
rpadudeckuil nHTEpQeiic, KOTOPBIN MO3BOJIUT BU3YATU3UPOBATh (OPMAIBHYIO MOJIENb, a TAKKE
peann30BaTh MHTEPAKTUBHBIM AMAJIOr 4YelloBEKa C KOMIIBIOTEPOM Ha JTale MCCIeI0BaHus
MOJIETIH.

Komnblorepublii 3xcnepuMenT. YeTBepThlii 3Tanm uccienoBaHUs WHPOPMAIMOHHON
MOJIEJIM COCTOUT B IPOBEJAECHUM KOMIBIOTEPHOTO AKCIEPUMEHTAa. Eciin KOMIIBIOTEpHAs MOJEIb
CYILIECTBYET B BUJIE MTPOEKTA Ha OJTHOM U3 SI3bIKOB IPOrpaMMUPOBAHUs, €€ HY)KHO 3aIlyCTUTh 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 COPTHPOBKY U IOUCK
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 XapaKTEPHU3YIOLINX €r0 BETHYUH.

B BUpTyanbHBIX KOMIBIOTEPHBIX J1a00paTOPUAX MOMKHO MPOBOAMUTH SKCIEPUMEHTHI C
peanbHBIMH OOBEKTaMH. JlJIs1 3TOr0 K KOMITBIOTEPY MPHUCOCTUHSIOTCS IaTYUKH H3MEPEHUS
busznyeckux mapaMeTpoB (TeMIepaTypbl, NaBICHHUS, CHJIbI M Jp.), JaHHbIE H3MEpEHUN
nepefaTcss B KOMIBIOTEp M 00palaThIBAIOTCS CHENMAIbHON mporpamMmoil. PesynbraThl
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 aHAJIU3€ IOJIYYEHHBIX PE3yIbTaTOB U KOPPEKTUPOBKE UCCIELyeMOU Monenu. B
Cllydae HECOOTBETCTBHSI PE3YJIbTATOB, IOJYYEHHBIX IpPU HUCCIEIOBAHUU HHGOPMAIMOHHON
MOJIENI, U3MEpPSAEMBIM IapaMeTpaM peajbHBIX OOBEKTOB MOXKHO CJeflaTh BBIBOJA, YTO Ha
MPEJbIIYIINX dTarax MOCTPOSHUS MOJENIN ObLIH JOMYIIEHbI OIIMOKH WU HETOYHOCTH.

Hampumep, npu TOCTPOCHHWM OMHCATEIHHOW KAYECTBEHHOW MOJIEIM MOTYT OBITh
HENPaBUJILHO OTOOPaHbI CYIIECTBEHHbIE CBOMCTBA OOBEKTOB B Ipolecce popManu3aiiil MOTYT
ObITh JOmymIeHbl OmHMOKH B ¢GopMmyidax M T. A. B 3Tux ciaydasx HEOOXOAMMO MPOBECTH
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
JKCNepuMeHTa (IPpOBepKa CTATHCTHYECKOH OJHOPOAHOCTH JKCIEPUMEHTAJBHOH M
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 CTyJICHTa CTyJIeHTa cryscHTa CTy/eHTa

KOHTp. I'p. 10 | 3KCHep. Ip. 10 KOHTP. TP. JKCIEP. TP-
IOCJIE IocJIe
SKCIEPUMEHTA | IKCIIEPUMEHTA

OKCIIEPUMEHTA | DKCIIEPUMEHTA
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 6a108 I-ro 0an108 I-ro
Howmep CTyJICHTa CTyJICHTa cryjcHTa CTy/eHTa
KOHTP. TP. JKCTEp. TP.
KOHTp. Tp. 10 | 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 JaHHBIX C MOPSIKOBOM IIKAIIOMH,
UMEIOIIIeH 3aanHoe Ynciio rpananuii (3, 5, 7). K nmonydyenHoit Tabiuiie Ha CIICTYIONIEM 3aHATHH
OyJleT mpuMeHEeH KpUTEepUi X1-KBajIpar.

IIpakTnyeckoe 3ansaTue 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 yYaIlIUXCsl.

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.  BsiOepute UCXOIHBIC BHIOOPKH.

2. Iloctpotite BerurcauTenbHyto 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. Pe3ynbTaThl BRIIOTHEHHUS PAOOTHI
V. 3aKIro4eHne
V. [Ipunoxenus

IIpakTuyeckoe 3ansaTue Ne3.

Komnbrorepnasi mogesns s kpurepusi Kpamepa-Yanua

3aganue: HeoGxogumo mnpumeHuTs Kputepudt Kpamepa-Yamua, OCHOBaHHBIM Ha
CTaTUCTHUKE, JUUIs IIPOBEPKU TMITOTE3bI PABEHCTBA MATEMAaTUYECKUX 0KMIAHUM MCIIOJIb30BaTh.

Kputepuii Kpamepa-Yanya umeer npo3payHblii CMBICT — Pa3HOCTh BBIOOPOUYHBIX CPEIHUX
apu(MeTHUeCKuX I JIByX BBIOOPOK JIEUTCS HA €CTECTBEHHYIO OLICHKY CpEIHEro
KBaJPaTUYECKOr0 OTKJIOHEHMS 3TOM pa3HOCTHU. ECTECTBEHHOCTh yKa3aHHOM OLEHKH COCTOWUT B
TOM, YTO HEWU3BECTHBIE CTATHUCTUKY IUCIIEPCUM 3aMEHEHbl MX BBIOOPOYHBIMH OlLleHKamu. M3
MHOTOMEpPHOM LEHTPAIbHOW MPEIEIbHON TEOPEMBI U U3 TEOPEM O HACIEAOBAHUHU CXOIUMOCTHU
BBITEKAET, YTO MpPH pocTe 00bEMOB BBIOOpPOK pacmpezaeneHue cratuctuku T Kpamepa-VYamua
CXOJUTCS K CTaHJAPTHOMY HOPMaJbHOMY pacHpelIeIeHHI0 ¢ MaTeMaTHUeCcKUM oxxkujganuem 0 u

nucrepeueii 1. Urtak, npu cipasemmsoct H, 1 Gonbinx oGbemMax BEIGOPOK pacmpesielicHe

cratucTuku T mpubIMXkaeTcs ¢ HOMOIIbIO CTAaHIAPTHOI'O HOpMaJIbHOTO pacnpezeneHus O(x), us
TaOJIUI] KOTOPOTO ClIeAYeT OpaTh KPUTHUECKUE 3HAUCHHS.

N3 ckazaHHOro BBINIE CIEAYET, 4TO NpUMeHeHue kputepus Kpamepa-Ysimua He MmeHee
000CHOBaHO, yeM npuMmeHeHue kpurepus CTblojeHTa. J[OMONIHUTENBHOE MPEUMYIIECTBO - HE
TpeOyercs paBeHcTBa aucnepcuit D(X)=D(Y).

Pacnipenenenue cratuctukn T He sBigercs pacnpeneneHueM CTbIOJEHTA, OJHAKO U
pacnpeaciC€cHuc CTaTUCTHKU t, KaK IIOKa3aHO BBIIIC, HE ABJIACTCA TAaKOBBIM B PCaJIbHBIX
CUTYaIUsX.



(murata w3 ywyeOnmka Opraosa B.M.  http://orlovs.pp.ru/stat.phpllokazano, uTo
HPEIITOCBUTKH JIBYXBBIOOpOYHOro Kputepust CThIo/IeHTa, KaK MMPaBUIIO, HE BBIMONHSOTCS. Jlist
IPOBEPKH  OJHOPOJHOCTH MAaTEMaTWYEeCKUX OXUAaHUK BMecTo Kputepus CThIOACHTA
HpeUIaraeTcsi UCIoib3oBath Kputepuil Kpamepa-Yamua. OOcyxmarTcs HemapameTpudyecKue
KPHUTEPUH JUIsl IPOBEPKH TUIIOTE3bI OHOPOJHOCTH (PYHKIUH paciipeieieHusl. )

IIpakTnyeckoe 3ansaTue Ne4.

KomnbroTepHasi Moaesib 1Jisi KPUTEPHUS KYIJI0Boe npeodpa3oBanne Ouinepa

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

s OLEHKM CTaTUCTUYECKOM OJHOPOJHOCTH XapaKTEPUCTHK HKCIIEPUMEHTAIBHON U
KOHTPOJIBHOM TpyHN HcIoib30BaTh Kputepuil ®dumepa. Beibop kputepus npowusBeneH Ha
OCHOBaHUU pekoMmeHanuil npemioxeHHblx J[.A. HoBukoBeiM B «CTaTUCTUYECKUE METO/bI B
NEArOrNYeCKUX UCCIECNOBAHMAX», M CBS3aH C TE€M, YTO JaHHBIA KPUTEPUH IO3BOJSAET CHAENIATH
3aKJIFOYCHHE O CTATUCTHYECKOW OJHOPOAHOCTU/HEOJHOPOJHOCTH OXHMIAEMBIX CPEIHUX
3HA4YEeHUH (MaTeMaTU4YeCKOro OXKUIAHUSA) UCCIEAyeMOro IOKa3aTesis Mpu TOM, 4TO AUCIEPCUHU
BbIOOPOK pasznnyaroTcs. Paznuuue nucnepcuil ObUTO BBISIBIEHO Ha MEpBOM 3Tarne oOpaboTKu
JAaHHBIX, U CTAJIO MPENATCTBUEM IS IPUMEHEHUS TPAOULMOHHOTO t-kputepust CThIOJEHTA.

B xnure /[.A.HoBuKOBa MCIIOJIIB30BaHbl KPUTUYECKHE 3HAYEHUS Kak pa3 i t-kpurepus,
YTO KOHEYHO HE BIIOJHE 0OOCHOBAHHO U J1aeT NMpUOIM3UTENIbHBIE pe3yabTaThl. Vcnoas3oBaHue
3HaueHust Tip=1,96 ypoBHs yBepeHHOCTH 95% TOBOpPHUT O TOM, YTO O0O0BEM BBIOOPKHU
IperonaraeTcsi O4eHb 00IbINM (0003HAUAETCS IPOCTO KaK OECKOHEUHBIH, TO €CTh Peyub UJIET O
IpeJIeIbHOM 3HaYEHUH NIPU BO3PACTaHUU 00bEMA).

AJITOPUTM OIIPENEICHUST JTOCTOBEPHOCTH COBIAJEHUN M Ppa3IM4Uil 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 KpPUTHUECKUM 3HAUECHUEM.

IIpakTuyeckoe 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-JIaATHHCKUX 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,
MO3BOJISAIOIINN PELIUTh 3Ty 3a/1a4y, COCTOUT B TOM, YTOOBI TPOBEPUTH KAXKAYIO (hOpPMYITy CMECH
B TOYHOCTU OJIMH pa3 B KaKJOW MapTHM ChIpbs B TOYHOCTH MO OJHOMY pa3y KaXKJIbIM 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, COCTOAIIUM W3 P CTPOK M P CTONOLOB. Kakmas u3 p? MOMydaroIMXCH SYEEK
COJICPXKUT OJIHY U3 P OyKB, COOTBETCTBYIOIINX 00pabOTKaM, MpUUEeM Kaxxaasi OyKBa BCTpEUYaeTCs
B KaXJOW CTPOKE M KaXIOM CTONOIlE OJAMH W TOJbKO OAMH pa3. Hike maHbl mpumepbl
JIATUHCKUX KBAAPAaTOB!:



MapThm colpsa

B D E F H I J K L M N P
Onepartopsbl p= Z Onepatopsl y i)
DopmMynbl 1 2 3 1 5 DopMyAbl 1] 2] 3 4 5|Cymma
1 24 20 19 24 24| 111 1] 24, 20 19 24 24 111
2 17 28 27 27 29/ 128 B 17 23 27 27 29 128
2 18 38 26 27 21| 130 MapTHH Cbip| 3 13 33 26 27 21 130
4 26 31 21 27 22| 127 4 26| 31| 21 27| 22| 127
5 22 26 29 22 30/ 129 3 22 26 29 22 30 129
107 143 122 127 126 (k) Cymma 107 143 122 127 126] 00625
1|A B C D E yi{...)
HE A £ C D yi(.1.) A 135
3lc D A E B y(.2.) B 101
4o 3 B A C y(.3.) [ 112
BE C D B A yi.4.) D 146
y(.5.) E 131
Cogmr 0
15625
A B C D E 55 0By 526[M(Y~2)-[M(Y)]1"2 0Bwan aucnepcua * ph2
B A E c D 5S cbipbe 50 [OMCNepeua no ceipsio
c D A E B SS onepatop 132,4 [Wcnepcua no oneparopam
D E B A C 55 dpopmyn 264,4] OucnepcyAa no popmynam
E c D B A S5 oLWKHBKK 79,2 Aucnepcra ownbrY
24 20 19 24 24
17 33 27 26 31
18 38 26 27 21
26 31 21 27 22
22 26 31 22 32
WCTOYHKK BAMAHKA Cymm K8 |Cren ceofiCp KeqF
Dopmyna 264,4 4| 66,1| 10,0151515
MapT. Coipba 50 4| 12,5] 1,89393939
Onepartop 1324 4| 33,1] 5,01515152
Owmrbra 79,2 12| 6,6
Cymma 526 24

526
50
132,4
264,4

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




IIpakTnueckoe 3ansaTHe Ne6.

CpaBHuTeIbHBIH aHAIM3 KpUuTepus Xu-KBaapaT u kpurepus Kpamepa-Yanma

CpaBHUTH pe3yNbTaThl MPOBEPKH CTATHCTUYECKOH OJHOPOIHOCTH 3a/laHHBIX BBIOOPOK C
MOMOIIbIO MO/JIENIeH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yamnua 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 (bakTopsl, O CHIBAIOIINE COCTOSIHHE
MIPOM3BOJCTBEHHON CHUCTeMbl. (OO000ImMM TMPEACTaBICHUE CHCTEMbI, YTOOBI OXBaTUThb KJIacc
MPOU3BOJIBHBIX TIOCIEIOBATEIIHBIX MPOU3BOJICTBEHHBIX CHUCTEMBI. JTambl MPOU3BOJICTBA OyIemM
MPEACTABISITh Kak cTaHIUH. COCTOSHHE CHCTEMbl MIACHTU(UIMPYEM MapaMmeTpoM t (IMCKpeTHOE
BpeMmsi). B mpomecce mpousBoacTBa UTEpaus Moria Obl OBITh SKBUBAJICHTHA WHTEPBAILY B OJHMH
JieHb (MJIM OJTHA ITPOU3BOCTBEHHAS CMEHA), U TOT/a t OyIeT MOKa3bIBaTh KOJIMYECTBO JHEH (CMEH).
Bynem omepupoBarh ¢ €IUHULIAMHU TPOAYKIIMU U 3allaCaMH CBHIPbS, «HE3aBEPIICHHON 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

R1) =C(t) (7.1)
Wi (1) =W, (t-D) + R (t-1) - P,(t-1) (72)
Cranuuu i = 2,3,..,n-1

R (®) =Min[C;(t), R () +W,, ()] (73)
Wi(t) =W, (t-D)+R(t-)-R,(t-1) (74)
Cranuuu n

P (t)=Min[C_(t),P_(t)+W_ ()] (7.5)

W3 ypaBuuBanusg (7.1) BUAHO, YTO BBIIYCK MPOAYKIMH CTaHOUM | paBeH ee
MPOU3BOIUTENLHOCTH. YpaBHHBaHHe (7.2) ompenenser WIP, mocTymHyro B MOMEHT t, Kak
(GYHKIUIO TTEPEMEHHBIX, MOIYYEHHBIX B MPEABIAYIINI MOMEHT BPEMEHU. A MMEHHO, KOJIMYECTBO
JOCTYITHOM He3aBepIIeHHON MpOAyKIMu cTaHimud | B MomeHT t, To ectb Wi(t), paBHO 3TOMY
KOJMYeCTBY B Tpenbiaynmii MoMeHT Wi(t) Mumroc KOJIMYECTBO HOBOW MPOAYKIIMU CTaHIMH 1 B
npensaynmii MoMeHT Pi(t-1) MHHYC KONTHYECTBO MPOIYKIMU B3SATOM sl IepepabOTKH CTaHIMeH 2
B mpenbiayIuii MomeHT Po(t-1).

B ypaBnenun (7.3), 3amaercst o0beM MPOM3BOJCTBA Ul CTaHIUM co 2-i mo N-to. O6bem
MIPOM3BOJICTBA OTPAHMYMBAETCS MPOU3BOIUTENIBHOCTHIO CTAHIMM MM KOJMYECTBOM JOCTYIHOMN
He3aBepuieHHOM mnpoxaykuuu (WIP). Otmerum, uyto 3Hadenne WIP Bcerma HeoTpuLATENBHO.
VYpaBuenne (7.4) ananoruddo 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 BBIUMCICHHBIX IEpEeMEHHbIX. /[l paccmarpuBaemMoil CHCTEMBI
YpaBHEHUH 3TOT NOPSAOK TAKOB:

P(), W), R(t), W, (), R),..

CayuaiiHble epeMeHHbIe

B mpousBoacTBeHHOM mpuMepe, Kak B OONBIIMHCTBE MMHUTALMOHHBIX MOJENEH, TOYHBIC
3HAYEHUSI HEKOTOPBIX NEPEMEHHBIX HEW3BECTHBI. Hampumep, NpoOWU3BOAUTEIBHOCTH CTAHUUN
HEU3BECTHbI M SBJSIOTCS CIy4allHbIMM BEJIMYMHAMH, MUMEIOUIMMH 33JlaHHOE pacrpeneneHue. B
ciydae rpokoB, «mepepadaThIBarOIIMX» CITMYKH, IPOU3BOIUTEIIBHOCTH OIPEICIISUINCH OpocaHueM
kyouka. [losToMy mpoOM3BOAUTENBHOCTh Kaxaoro Mrpoka Ha KaXKAOW WUTEpallUyd ONMpPEesiach
CIy4ailHOM BEJIMYMHON C JHUCKPETHBIM PAaBHOMEPHBIM pPACIHpPEICICHUEM, B HHTEPBAJIEC LEIbIX
3HaueHuit ot 1 1o 6.

B ©Oonee ob0meM cimydae mpeanoyiaractcs, 4YTO Kaxaas MPOU3BOIUTECILHOCTh HMEET
HEKOTOpOE 3aJaHHOe pacmpenesieHre. Toraa MpOM3BOAUTEIBHOCTh i-if CTAHIIMK B MOMEHT t
SABJISICTCS pealu3alyeld CIy4yalHOW BEJIMYMHBL, KOTOpas MMEET JAHHOE pacIpeleCHue.
Pacnipenenenue MOXET OBITh CBOUM TS KaXJ0pH CTaHIUU, TO €CThb

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

YnpasJjieHue MOJeJIMPOBAHHEM

Tenepp MOXHO oONKCaTh MPEACTABICHHYIO BBIIIE HUIPY B TEPMHHAX BBEICHHBIX
IepeMEeHHbIX. MOoaenMpoBaHie HAYMHACTCS C 3alaHHs 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, P,(0)=0.

[Ipon3BOANUTENILHOCTH TEPBOrO IEpHoJa BHIOMPAIOTCS Kak 3HAYEHUS PAaBHOMEPHO
pacipeesIeHHbIX CIIy4aiHbIX BETUYHMH (OpOCOK KyOHKa):

C,() =4, C,()=2, C,(1)=5.
I1Io YpaBHCHUAM MOACIIN PpAaCCYNUTBHIBAOTCSA 3HAYCHUS IICPEMCHHBIX B 1-1 nepuona:
PO=4 W@=0 R@=2 W,DH=0 R@=2.

MopaenupoBanre 2-ii WUTEpAllMU, C HOBBIMHU 3HAYEHUSIMU MPOU3BOJMTEIBHOCTENH Kak
CIy4alHBIX BEJIMYUH ISl t = 2:

C.(2)=3, C,(2=4, C,(2)=1;
R@=3 W(@=2 P@=4 W,(=0 P@=L
AHaJIOTUYHO MOJENUPYETCs 3-51 UTEpalus:

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



RE=1 WE=1 RE=2 W,(Q3)=3 FR@-=1

[Iporecc mpogomKaeTcs MOCiIe10BaTeIbHO, TTOKa He OYJeT JOCTUTHYT BPEMEHHON TOPU30HT
T =10.

MoaeaupoBaHue THHAMHYECKOI cucTembl B MS EXxcel

Bnauane monenupyercs mepexoj CUCTEMbI U3 COCTOSIHMSI B MOMEHT t=0 B cocTosiHME B
MomeHT t=1. [IpousBogurensHOCTH 1-H, 2-i 1 3-i cTaHUIMK MOJEIHPYIOTCA B siuciikax B4,E4 u H4,
COOTBETCTBEHHO. B Kakmoil u3 »THX s4eek 3amucaHa ¢GopMmyia, 3agaronias pPaBHOMEPHO
pacipeneNeHHYIO 1EeJI0UYNCICHHYIO CITy4aliHyI0 BETMYMHY B MHTEepBaJie oT 1 10 6:

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

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

BapuanTsl 3a1aHui

Hcrons3yss MaTeMaTHUECKyl0 MOJeNb, 3aaaBaemyio (opmyrnamu (7.1)-(7.5), moctpouth
KOMITHIOTEPHYIO MOJEIIb, IPOU3BECTH MOJETHPOBaHue padboThl B TedeHne 100 cMeH aiist pa3IuaHbIX
MPOU3BOJCTBEHHBIX NUHHUI. OUEHUTh CPEIHUN BBIXOJ TOTOBOW MPOAYKIUU 3a CMEHY, U €ro
CpeIHEKBaJpaTUyecKoe  OTKJIOHeHue. OmnpenenuTb  CpeAHHE  IOKa3aTeld  KOJIMYECTBa
HE3aBEPIICHHON MPOAYKIIUH.

1) npou3BOJICTBEHHOH JHMHUK COCTOSINECH M3 4 CTaHKOB, CIy4aiiHas BEJIMYMHA 3aaolias
MPOU3BOJUTENILHOCTh KAXKJIOTO CTaHKa HMMEEeT pAaBHOMEPHOE paclpelielieHue CO CpPeTHUM
3HaUEHUEM PaBHBIM 5 U nucnepcuei 4.

2) MPOW3BOJICTBEHHOMN JIMHHH, COCTOAIICH W3 5 CTaHKOB, CAydYaiiHas BEIMUYHHA 3aIaromiast
IIPOU3BOJUTENIBHOCTh KaXKIOrO0 CTaHKAa MMEET TPEYroJIbHOE CO CPEIHUM 3HAYEHHEM paBHBIM 6 U
nucriepcuet 4.

3) IpOM3BOJICTBCHHON JMHUU COCTOSIIEH M3 5 CTaHKOB, CiAy4aiiHas BEIWYMHA 3aJarorias
IIPOU3BOJUTENIBHOCTD KaX/I0I0 CTAHKa UMEET HOPMAJIbHOE PACIPEIEICHUE CO CPETHUM 3HAUECHUEM
paBHBIM 7 U nucnepcuei 4.

IIpakTnueckoe 3anstue Ne8. IlocTpoenme auarpaMM o0TOOpakalOIIMX pe3yJbTaThbl
IKCIIePUMEHTAa

VII ®wumepa mnpenHa3HA4eHO JJI COMOCTAaBIEHHs JBYX BBIOOPOK IO 4YacTOTe
BCTPEYAEMOCTH UHTEPECYIONIEro uccieaonarens s dekra.

(cpaBHEHHE IBYX BBIOOPOK, ITPECTABICHHBIX U3MEPEHUEM 0 TUXOTOMHUYECKON IIKAJIE)

Kpurtepuii oueHuBaeT 10CTOBEPHOCTH Pa3jM4Mii Me:KIy NMPOUEHTHBIMH A0JISIMU JABYX
BbIOOPOK, B KOTOPBIX 3aperncTPHPOBaH HHTePeCcyInii Hac 3P PexT.

Cytp yrioBoro mnpeoOpazoBaHusi duiiepa COCTOUT B TEPEBOJAE MPOIEHTHBIX JOJEH B
BEJIMUMHBI IIEHTPAIBHOTO YIJa, KOTOPBIA M3MEpSeTcs B paauaHax. bombIeil mpoIeHTHON noie
OyZeT COOTBETCTBOBATH OONBIIMN YTOJI @, a MEHBIIEH J0Je - MEHBIIUH Yrojl, HO COOTHOIICHUS
371eCh HE JIJMHECUHEIC:

@ = 2*arcsin(+P),

rae P - mpouieHTHas 10151, BRIpaKEHHAsS B JIOJSIX €AMHHIIBL.

[Ipn yBenumyeHUM pacxOoXACHUS MEXIAy yriaamMu ¢l um @2 W yBEIMYEHHs] YHMCICHHOCTH
BBIOOpPOK 3HaUYeHUE KpUTepHs Bo3pacTaeT. UeM Oosblle BeauuuHa @*, TeM Oojiee BEPOSTHO, UTO
pa3NIAYHsI TOCTOBEPHBHI.



l'unoressr YII @umepa

Ho: [ons nui, y KOTOPBIX MpOSIBISETCS UcciaeayeMblii agdekt, B BoiOopke 1 He Oounblie,
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 COMOCTABIsIEMBIX J0JICH HE JOKHA OBITH PABHON 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 HaOMI0IeHUs, TO BO BTOPOI JJOJKHO 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 HEOONBIINM, OH MPHUMEHSECTCS K IMPOICHTHBIM JIOJISIM
(KOTOpBIE OYEHb PACHIPOCTPAHEHBI B SKOHOMHUKE, ICUXOJIOTHH U MEJaroruke).

OrpanuyeHnus AJisi NPUMEHEHHs YIJI0BOro npeodpa3zoBanusi @uiepa:

1. IlpoueHTHBIE JOMU AOKHBI OTpakaTh BEPOSITHOCTh MOSIBICHUS COOBITHS B OJHOMN
BBIOOpKE, T.€. B cyMMe cocTaBisiTh 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 BBIOOpPKE POBHO 2 HAOIOIEHHUS, TO B IPYTrO¥ 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.

IIpakTuueckoe 3ansaTue Ne9. IlocTpoenne rpeko-JIaTHHCKUX KBAJIPATOB U NPOBe/leHUE
AUCIEPCHOHHOI0 AHAJIN3A Pe3YJbTATOB IKCIIEPUMEHTA

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

IIpoueaypa oueHuBaHus

O1ieHKa BBIMOJIHEHHON MPaKTUUECKOH paboThl TPOBOIUTCS IO CIETYIOIUM KPUTEPUSIM:
Hanuuue Bceit cyecTBeHHON HH(pOpMAIUH 110 paboTe

TO4YHOCTB U NTOJIHOTA IIPEIOCTABIISAEMBIX CBEICHUI

HenpoTtuBopeunBocTh MpUBOIUMON HH(pOpMaLIUN

[TpaBUIBHOCTH HHTEPIPETALMNA U BHIBOJIOB, KOTOPBIE CENaHbI M0 pe3ysibTaTaM padoThI
CreneHb TOCTHKEHUS CTYAECHTOM MOCTABICHHOMN LETH

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, COOTBETCTBYIOLIME ITOCTABICHHBIM 3a/la4aM, U IPEAOCTaBUII
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 MPEACTABUII 110 He OTUYET WJIH MPEICTaBICHHBINA 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 Bonpocel k 3auery

Ponnb OKCIICPUMCHTA B IIPOBCACHNUHN HAYYHOI'O UCCIICAOBAHN S

CucreMHBIE IMPpOrpaMMHBIC CPCACTBA, UX HASHAUCHUA U XaAPAKTCPHUCTHUKHU.

1

2

3 HOCTpOCHI/Ie QJICKTPOHHBIX Ta6J'II/II_I JJIA UCXOJHBIX JaHHBIX OKCIICPUMCHTA

4 | Ocobennoctu IIOCTPOCHHA I'PCKO-JIATUHCKHUX KBAAPAaTOB H IMPOBCACHUC AUCIICPCHOHHOI'O
AHAJIN3a PE3YyJIbTATOB SKCIICPUMCHTA

VYnpasnenue, oOpaTHasi CBs3b, 00BEKT yIPaBICHHUS.

FpeKO-JIaTI/IHCKI/Ie KBaApaThbl B INIAHWUPOBAHWHU SKCIICPUMCHTA

IlocTpoenue quarpamm 0ToOpa)karoluX pe3yJIbTaThl SKCIEPUMEHTA

5
6
7 | MoaenupoBaHme MPOU3BOACTBECHHBIX IporieccoB B MS Excel
8
9

«ITouck pemennsi» B MS Excel

10 | [MocTpoenue quHAMHYECKHUX MoJenei npousBojacTBa B MS Excel

11 | OroOpakeHre U HHTEPIPETAIUS PE3YIHTATOB IKCIIEPUMEHTAIHLHOTO NCCIICTOBAHIS

12 HOCTpOCHI/Ie HUMHUTAIMOHHON MOJEIIH JJIs MOJIYUYCHUA CTATUCTUICCKUX NAHHBIX

13 | [TocTpoeHne AIEKTPOHHBIX TAOJIHIT JJISI UCXOHBIX JTAHHBIX SKCIICPUMEHTA

14 I/ISMepeHI/Ie PE3YJIBLTATOB U IMMOJTYYCHHUC SKCIICPUMCHTAJIbHBIX TAHHBIX

15 | KomnelotrepHast Moaenb AJisi Kputepus Xu-KBajapar

16 | CraTuctuueckue MCTOJbI OICHKHN JOCTOBECPHOCTHU SKCTICPUMCHTAJIbHBIX TAHHBIX

17 | KomnbrotepHas Mozens Juist kputepusi Kpamepa-Yamma

18 | KommbioTepHbIe CHCTEMBI OOpPaOOTKH CTAaTUCTHYECKHX JAHHBIX OSKCIIEPHUMEHTAIBLHOTO
HCCIEA0BaHUS

19 | KommproTepHas MOAETH JUIsl KpUTEPHS «yTrIIoBoe peoOpa3oBanue dumepar

20 KHaCCI/Iq)I/IKaI_II/IH CTaTUCTHYCCKHUX MECTOJO0B U 00J1acTh UX IMPUMCHCHMH L

21 | IlnannpoBaHue IKCTIIEPIMEHTa 1 00pabOTKa JAHHBIX C MOMOIIBIO JJATHHCKUX KBaJPaTOB

22 | IlocTpoeHue 3JIeKTPOHHbIX TaOIMIl AJ1s1 00pabOTKH pe3yabTaTOB SKCIIEPUMEHTA

23 | CpaBHHTENBHBIN aHATN3 KpUTEpHs XU-KBaapat u kpurepus Kpamepa-VYomia

24 | TlpoBeneHme HYKCIEPUMEHTA C TIOMOIIHI0 MMUTAIITMOHHON MOJIEIH

25 HOCTpOCHI/Ie HMUTALMOHHON MOJSIN IJIs MOJIYUYCHUSA CTATUCTUYCCKUX TAHHBIX

26 | OroOpakeHHe U MHTEPIIPETAIUS PEe3yIbTATOB IKCIIEPHUMEHTAIHLHOTO UCCIICTOBAHS

27 | DTanbl IMPOBCACHU A SKCIICPUMCHTAJIIbHOT'O UCCIICTOBAHUS

28 | MonenupoBaHue HEJICTCPMUHUPOBAHHOCTH IPOU3BOJICTBEHHBIX CHCTEM C ITOMOIIBIO
ANEKTPOHHBIX TAOJIHIIL

29 | OCHOBHEBIE DIIEMEHTHI U TOHATHSA CUCTEMHON THHAMUKHI

30 | AucKkpeTHO-COOBITHITHOE MOJISIMPOBAaHIE KaK HHCTPYMEHT MOIACP)KKH MPHHSTHS PEIICHUN
B JIOTUCTHUKE

31 | KoHnenryansHbIe MOJICITH B CHCTEMHOH JIMHAMUKE




Ne Bomnpocsl k 3a4eTy
n/n

32 | Ilonsitue oOpaTHOM CBS3HM B TMHAMHYECKUX CHCTEMax

33 | Kimaccudukanus pealbHbIX CUCTEM M UX MOJIeNIeH

34 | Cuctemsl yripaBiieHHUs MaT€pUATbHBIMU MOTOKAMHU

35 | BRox u penakTupoBaHHE TEKCTa: M3MEHEHHE MIPU(PTA, WHTEPBAIOB MEXAY CTPOKAMH,
BBIDAaBHMBAHME TEKCTa, M3MEHEHHE TpaHull ab3ama, MoauyépKuBaHUE, e4YaThb TEKCTa B
KOJIOHKAX.

36 | Coxpanenue Tekcra, 3arpy3ka (aiia Ha DJKpaH, Iepe3anuch Ha JAPYroll JHCK.
(dhopMaTupoBaHUe AVCKA.

37 | KomupoBanue TeKCTa pa3IUYHBIMU CIIOCOOAMH, TIEPEMEIICHHE TEKCTa pPa3IndHbIMU
crocobamu, yJjajieHue TeKCTa.

38 | DkcrepruMeHTaIbHBIC MOJICIH

39 | [TapameTpbl CTpaHUIBL, MPEABAPUTEIBHBI MPOCMOTpP, CO3/IaHUE KOJOHTHUTYJIOB, IeYaThb
TEKCTa

40 | BctaBka B TEKCT M pEIAKTHPOBAHUE PUCYHKOB U3 rpauecKUX peJaKTOPOB.

41 | Opranu3zanoHHasi ¥ IPaBOBasi OCHOBA YIIPaBJICHUS UCCIIEAOBATEIbCKUM KOJUIEKTHBOM

42 | Opranu3aiioHHas ¥ MMpaBoBasi OCHOBA YMPaBIEHUS HCCIEA0BATEIbCKUM MEKIyHAPOTHBIM
KOJUIEKTHBOM

43 | DTryeckre HOPMBI PU MPOBEACHUN HKCIIEPHUMEHTA

44 | DTrdeckue HOPMbI B YIPABICHUHU UCCIEAOBATEIHCKUM KOJJICKTHUBOM

7.3.2. Kputepuu u HOPMbI OLlEHKH
®opma
Cemectp TTPOBEICHHs . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
aTTecTanuu

OneHka «3a4TeHO0» BBICTABIIAETCS B Cllydae €Clli
CTYZIEHT, OTBEUasi Ha BOIPOC CBOOOIHO ONEPUPYET
TEPMHUHOJIOTHEN, TPAMOTHO CTPOUT CBOIO PEYb,
OTBET OCHOBAH Ha U3YYEHUU HE TOJIIBKO YyUeOHOH,
HO U Hay4YHOU JIUTEPATypbl U HOCUT OCMBICIICHHBIN
XapakTep, a He XapaKTep «3a3yOpuBaHUs», IPU
3TOM CTYJI€HT JJOJDKEH BBICKa3bIBaTh COOCTBEHHYIO
1 3auer MO3UIUIO IO HanboJIee CIIOPHBIM BOIIPOCAM.
CTyZIeHT NOJHOCTBIO PaCKPBIBAET IIOCTABICHHBIN
BOITPOC M OTBCYACT HA HOHOHHHTCHLHLIﬁ BOITPOCKHI

«3aduTCHO»

OneHka «He 3a4TEHO» BBICTABIISETCS B TOM
cllyuyae, eClIi CTYAICHT He OTBEYaeT Ha BOIPOC,
100 OTBET HOCUT XapakTep «OOPBIBOUHBIX
3HaHUU. CTyIeHT paKTUYECKU HE OPUEHTUPYETCS
B BOIIPOCE.

«HE
3a4TCHO»




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuecTtBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounobanorTeke /
NPAKTHKYM, AP.) HaunmenoBanue 3b6C
1 I'epacumos b. U. OCHOBBI HAYYHBIX UCCIEAOBAHUI YuyebHoe mocoodue 2018 9BbC
«ZNANIUM.COM»
2 Osuapos A. O. Meroaoaorust HAyYHOTO MCCIIEIOBAHUS YyeOHuk 2019 9BbC
«ZNANIUM.COM»
3 Munbeko 9. B. MeTtoapl TPOTHO3UPOBAHUS U UCCAEAOBaHUS | YueOHOe rmocodue 2017 OBC «IPRbooks»
onepauuii
4 | Pe3nuk C. [I. JIOKTOpaHT By3a: AWCCepTaIys, MOArOTOBKA | MPAKTUIECKOE TocoOme 2019 3BC
K 3alUTe, JJUYHAS OpraHUu3aIHs «ZNANIUM.COM»
5 | boym I 1. Meroaonorust HAy4YHOTO HCClIeJOBaHus (B YuebHuk 2021 9bC
KaHAMJATCKUX U JOKTOPCKUX «ZNANIUM.COM»
JTCCEPTAITUX )
6 | Mumenun C. E. WNudopmannoHHo-aHaNUTHYECKas: paboTa YuyebHoe nmocobue 2020 OBC
«ZNANIUM.COM»
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHHK, yueOHOE KonnuyectBo B
Ne nocodue, yue0Ho- HAYYHOI
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK) Tox m3nanusa
n/n MeToanYecKoe mocoome, onomoreke /
NPAKTHKYM, AP.) HaumenoBanue 35C
1 | CksoproBa JI. M Metoaon0rus HAy4HbIX UCCIIEIOBaHUN YyeOHoe nmocobue 2014 OBC «IPRbooksy
2 Teunena B. 3. Opranu3zanus ucclieJ0BaTeIbCKOM V4eOHO-METOTNYECKOE 2016 OBC «IPRbooks»
JIEATEIIbHOCTH C UCIIOJIb30BaHUEM rnmocooue
COBPEMEHHBIX HAYIHBIX METOJIOB
3 Jlamaesa M. T. MeTo10J10THST HAayYHBIX MCCIIEIOBaHUN YyebHoe rocodue 2017 9OBC «IPRbooksy
4 | OBuapos A. O. MeTo10510THs HAYYHOTO MCCIIEN0BAHUS YuebHuk 2020 9BbC

«ZNANIUM.COM»




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

CHUCTEM

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

Scopus [DaekTponHslii pecypce]: pedeparuBHas 6asa mannbeix. — Netherlands: Elsevier,
2004—. — Pexxum noctyma: scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrI.
Elibrary[OnexkTpoHHbIil pecypc] : HayuHas dJeKTpoHHass OmOimoreka. — MockBa: HOB,
2000—. — Pexxum nocryma: elibrary.ru. — 3ari. ¢ akpana. — SI3. pyc., aHri.
SpringerLink[Dnektponnsiii pecypc] : [6asa mammbix]. — Switzerland: SpringerNature,
1842—. — Pexxum nocryma: link.springer.com. — 3ari. ¢ skpana. — 3. anr.

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

Cambridgeuniversitypress[DIeKTpOHHBII  pecypc] : JKypHaI bl  HM3JaTeNbCTBA.  —

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

NEICON [DnexTpoHHBIN pecypc]: aIeKTpoHHass MHpOpMAaIHs: apXUB HAYYHBIX KYpPHAJIOB.
— MockBa: HOMKOH, 2002—. — Pexxum mocryna: neicon.ru/resources/archive. — 3ari. ¢
sKpaHa. — 3. pyc., aHIJL

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanvenosammne IO PexBU3UTHI A0roBopa
n/n (nara, HOMep, CPOK ACeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUSA — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JICHCTBUS — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition
3 | Mirapolis Human Capital Management JIMIIEH3UOHHBIH oroBop Ne 234/10/21-K
ot 19.10.2021, cpok aeicTBus — 10
01.03.2022

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA

06pa30BaTeJ’leOFO npouecca mo JTMCHUMIIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBeIeHUs
N IlepeyeHb 0CHOBHOTO 000PY/A0BAHMA
I/ | MPAaKTHYeCKHX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMI
padoThl o0yqawmmxcsi (HOMep ayJIUTOPHH)
VYyeOnass ayautopust g npoBeneHus | CToibl YUEHUYECKUE JIByXMECTHbBIE
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHas | (MOHOOJIOK), CTOJ YUEHUYECKUU
aymqUTOpUs  JUIsL  TPOBEINEHHUS  3aHSITHH | IBYXMECTHBIM , CTOJ MPEnoJaBaTeIbCKUil
1 | ceMunapckoro tumna. Y4ueOHast ayuTopust JUid |,  CTYJd  TNpenojaBaTelbCKHil,  JJOCKa
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOJHEHUS | ayJUTOPHAs (MenoBas), kadenpa,

KypCOBBIX DPaboT). YueOHas ayauTopus IJsl | IPOEKTOP, IKpaH.; KOMIBIOTEP.
MIPOBE/ICHUS] TPYNIIOBBIX M WHIWBUAYAIBHBIX




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

KOHCYJIbTAIlMi. YueOHas ayIauTopus st
MPOBEJICHUS 3aHATUNA TEKYIIETO KOHTPOJIS U
npomeskyrouHoii arrectamuu (C-801)

KomnbroTepHsliit knacc. YdyeOHast ayauTOpHs
JUIS TIPOBEACHUS 3aHATUH JEKIIMOHHOTO TUIIA.
VYuebHas  ayauTopus AN IPOBEACHUS
3aHATUA CEMHUHApPCKOro THMHa. YueOHas
ayAUTOpHUsl UIS TIPOBEICHHS JIaOOPAaTOPHBIX
pabotr. YuebHasi ayauTopusi OIS KypCOBOTO
MPOCKTUPOBAHUSA  (BBIOIHEHUSI KYPCOBBIX
pabot). YuebHast ayuTopus ISl IPOBEICHUS
IPYIIOBBIX u WHIMBUTYTbHBIX
KOHCynbTallMii YueOHas ayautopust Ui
MIPOBE/ICHUS 3aHATHH TEKYIIEro KOHTPOIS U
MPOMEXYTOUHOM  arrectauuu.  KaOuHer

nH(POPMATUKH (KOMITBIOTEPHBIE KIIACCHI).
(0-814)

IlepenocHol mpoekTop , 3KpaH., CToJbl
YYEHUYECKHUE, CTOJI IPENOJaBaTeIbCKUl,
cryibs, [IK ¢ Beixogom B cets IHTEpHET .

[Tomemnienue [Uisi caMOCTOSATENbHOM PabOThI
crynenros (I'-401)

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




