MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)

b1.B.03

(UHOEeKC OUCYUNIUHbL)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

MCTOI[I/IKa IMMOCTAHOBKH U NIPOBCACHUS SKCIICPUMCHTA

(HaumeHo8aHUe OUCYUNIIUHBL)

10 HATPABJICHUIO TIOJTOTOBKU
04.06.01 Xumunueckue HayKu

HaIpaBICHHOCTH (PO HIIbH)
Kuneruka n karanus

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras TpynoemMkocTb: 6 3E

Pacnpeneﬂeﬂue aCoB JUCIHMILUIMHBI IO CEMeCTPpamM

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

PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P

HpOMC)KYTO‘-IHaSI aTrTeCTanus

KoHrakTHas pabota 36 36
CamocTosTeapHas padora 180 180
KoHnTpons

HUroro 216 216




Pabouyto mporpammy coctaBui(u):

[Tpodeccop aemapramerTa MarucTpaTypsl (OU3HEC-IPOTPaMM ), JOKTOP SKOHOMHUYECKUX HAYK,
npodeccop, Casenkos [1.JI.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PykoBoauTenp fAemapTraMeHTa MarucTparypsl (OU3HEC-IPorpamMm), KaHAuaT SKOHOMHUYECKUX HAYK,
noteHt, [llepcrodburona A.A.

(OozndicHOCMb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenenzupoBanue padboueii mporpaMMbl TUCHUTUIMHBIL:

OtcyTcTBYET

Penensent

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

Pabouas mporpamMma nucuuiuinHbl coctaBieHa Ha ocHoBaHun PI'OC BO u yuebGHOro miuana
HarpaBieHus noarotoBku 04.06.01 Xumuueckue Hayku

Cpok neiicTBus padoueii mporpaMMepl AucUHUIIHHBI 10 «30» aBrycta 2024 r.

COI'JTACOBAHO

3aBenyronuii kadeapoit / pykoBoauTes b AenapraMmenTa / TupekTop (pyKOBOIUTENb) IIEHTPa

« » 20 T.

(noonucw) (A.0. Damuaus)

YTBEPXIEHO

Ha 3acepanuu nenaprameHTa MarucTpaTypsl (OM3HEC-IporpamMm)

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



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOEHUS TUCHMIUIMHBI — TEOPETHUECKU U MPAKTHUECKU U3YUUTh, U CPOPMHUPOBATD Y
0o0yyaroIMXCcsl HAaBBIKM HCIOJb30BaHHUS METOAOB IUIAHUPOBAHUSA OHKCIEpUMEHTa, cOopa u
CHCTEMAaTH3allud JAaHHBIX, YHUCICHHOW OOpabOTKM TOJYYEHHBIX pe3yJbTaTOB U KOPPEKTHOH
UHTEPIPETALMH PE3yabTaTa SKCIIEPUMEHTAIbHOIO UCCIICIOBAHHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHasg JUCHHUILIIMHA:
JUCHUIIIMHBI IIPEALIAYIIECTO YPOBHA 06p330BaHI/I5[.

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIIMHBI HCO6XOI[I/IMO Kak

MNpeaAmCCTBYIOICC: IIOATr0OTOBKA u HaITMCaHHuEC AUCCEpTalu, IIOAT0OTOBKA K caade
TOCYJapCTBECHHOI'O 3K3aMC€HaA, ITOATOTOBKA K CIAYC KaHAUAATCKHUX SK3aMCHOB.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

Nuauxkaropsl
dopmupyemble U
AOCTUKEHH S
KOHTPOJINpYyeMble . I[Inanupyemble pe3yJbTaThl
KOMMeTeHIUI
KOMIETEeHI[UH (xon 1 o0yJeHuUs
(Ko ¥ HAMMEHOBAHUE) HaUMeHOBAHHE)
- CIIOCOOHOCTBIO CAMOCTOSITEIIBHO - 3HaTh: METO/IbI OCYIIIECTBIICHUS
OCYIIECTBIISATh Hay4HO- HAy4YHO — MCCIIEI0BATEIbCKOM
HCCIIEI0BATEIbCKYIO JESTSIILHOCTH B COOTBETCTBYIOIICH
JESITENbHOCTD B npodeccuoHanbHOM 00JIacTH ¢
COOTBETCTBYIOIICH HCIOJIb30BAHUEM COBPEMEHHBIX
npodeccuoHanpHOM 00MacTu ¢ MPUEMOB U CIIOCOOOB UCCIIEIOBAHUS U
UCIIOJIb30BAaHUEM  COBPEMCHHBIX WH()OPMAITHOHHO-
METOJIOB UCCIIeTOBaHUS u KOMMYHHKAIIHOHHBIX TEXHOJIOTUN
UH(OPMAITMOHHO- YMeTh: IPUMEHSTH METO,IbI
KOMMYHHKAITUOHHBIX TEXHOJIOTHA UCCIICJIOBaHMSI U HOBEHIIINE
(OIIK-1) pa3paboTku HHGOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTUN
Bmaners: — aHaauszow,
cucTeMarusanuei u 06001eHneEM
HayYHO-TEXHUYECKOH MHPOpMAITUU
110 TEME MCCIIEOBAaHUN
- CIIOCOOHOCTHIO - 3HaTh: HAyYHBIC TPOOIIEMBI
OpPUEHTUPOBATHCS B IMOJTHOM npodeccnoHanbHOM 001acTH,
CIIEKTPEe HAYYHBIX MPOOIIeM METOJINICCKUE MIPUEMBI, TPUHITUTIBI
npodeccuoHaNbHOM 00IacTH MTOCTPOCHUS U UHHOBAIIMOHHBIE
(TIK-1) CIIOCOOBI MX UCCIICIOBAHUS
YMeTh: cCaMOCTOSITENEHO
MTPOU3BOIUTH TIONCK WH(OPMAITUH TIO
aKTyallbHBIM BOIIPOCAaM KUHETUKU U
Karajamnsa
Brnaners: HaBbIkamMu pabOTHI C
COBPEMEHHBIMU HH(OPMALIOHHO-




dopmupyemble H

Nuauxkaropsl

JMOCTHKEHU 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
UCTOYHHUKAaMHU HH(POpMAIUH B
00J1acTH KMHETUKH U KaTaan3a

- CIIOCOOHOCTBIO K KPUTHICCKOMY
AHAJIM3Y U OLCHKE COBPEMEHHBIX
Hay4YHBIX JOCTHKCHHUH,
TE€HEPUPOBAHMIO HOBBIX UJEH IIPU
PCIICHUHU UCCIICIOBATEILCKUX U
MMPAKTUYCCKUX 3ada4, B TOM
YHCIIC U B MEXKIUCHUILTHHAPHBIX
obnactsx (YK-1)

3HaTh: METOAbI KPpUTHYECKOI'O
aHaJIn3a U OLCHKHU COBPECMCHHBIX
HAay4YHBIX ,Z[OCTI/I)KeHI/Iﬁ, a TaKXKC
METOJbI TCHEPHUPOBAHHA HOBBIX I/IIIGI71
IIpH PpCHICHHUU UCCICA0OBATCIILCKUX U
IMMPAKTUYCCKUX 3aaa4, B TOM YHCJIC B
MCKINCHUIIIIMHAPHBIX o0acTax

YMeTh: aHAIU3UPOBATh BAPUAHTHI
pelleHus UCCIIEI0BATEIbCKUX U
NPaKTUYECKUX 3a/1a4 U OLCHUBATh
3(PEKTUBHOCTD UX peasi3alliH,
TeHEpPHPOBATH HOBHIE UICH, B TOM
YHClie U B MEKIUCITUTUIMHAPHBIX
00JacTsIx

BnaneTs: HaBbIKAMH KPUTHUECKOTO
aHaJIN3a ¥ OIICHKH COBPEMEHHBIX
HAYYHBIX JIOCTHKCHHH,
T€HEPUPOBAHMUIO HOBBIX UJEH IIPH
PEILICHUN UCCIIEIOBATEIbCKHIX 337134,
B TOM YUCJIC MG)K}II/ICIII/IHJ'[I/IHapHBIX
obmacTIx

- TOTOBHOCTBIO y4acTBOBAaTh B
paboTe poCCUNCKHUX U
MEKTyHAPOTHBIX
UCCIIEIOBATEIbCKUX KOJIJICKTHBOB
10 PEMICHHUIO HAYYHBIX U HAYYHO-
obpasoBatenbHbIx 3a1au (YK-3)

3HaTh: OpraHu3aluio padoTsl U
HOPMAaTUBHBIE TOKYMEHTHI
POCCUMCKHX Y MEXAYHAPOIHBIX
UCCIIe/IOBATENbCKIX KOJUIEKTHBOB

YMeTh: yyacTBOBaTh B pabote
POCCUICKIX M MEXTYHAPOIHBIX
HCCIIEIOBATENILCKUX KOJUICKTHBOB TT0
PEILIECHHUIO HayYHBIX U HAYYHO-
00pa3zoBaTeNbHBIX 3a70a4

Bnaners: HaBbIKamMH paboOTHI B
POCCUICKHMX U MEXIYHApPOIHBIX
HCCIIEA0BATENIbCKUX KOJUIEKTUBAX I10
PELIEHUIO HAYYHBIX U HAyYHO-
00pa3oBaTeNbHBIX 3a/1a4

- CIOCOOHOCTRIO TUIAHUPOBATH U
pemnaTh 3a7a4i COOCTBEHHOTO
po(hecCHOHATLHOTO U
auaHoctHOro passutus (YK-5)

3HATh: STUYECKHUE IPUHITUIIBI
npodeccuu, CocoObl pa3BUTHS
JMYHOCTH U METO/bI peIeKCUU

YMeTs: cien0oBaTh OCHOBHBIM
HOpMaM, IIPUHSTBHIM B HAYYHOM




dopmupyemble H
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

Nuauxkaropsl
AOCTHKEHUSI
KOMIIeTeHIN i
(xon u
HaWMCHOBAHHE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OO0IIEHUH, C YIETOM
MEXyHapOIHOTO OIIbITa
OCYILECTBIIATH IMYHOCTHBIN BBHIOOP B
MOPAJIbHO-LICHHOCTHBIX CHTYaIIUsX,
BO3HHKAIOUIUX B IPO(ECCHOHANTBHON
cepe nesTennbHOCTH

Bnaners: npeacraBieHUs IMH O
KaTeropusx u npodiemax
po(heCCHOHATLHOM dTUKU




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYILLEro

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA
yueOHOI . Cemectp |O0beM, u.| Bbamabl | UHTepakTHuB, 4. (HauMeHOBaHUe
(pa3neui) (yueoHoO¥i paGoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 2
Ponb skcniepumenTa B IpoBeIEHUU HAYYHOTO
WCCJICIOBAHMUS
CP 10
[P 6 KommiekT oTueToB mo
[TocTpoeHue 371eKTPOHHBIX TAOJIUIL TS MPAKTUYECKUM
MCXOJHBIX TAHHBIX KCIIEPUMEHTA paboram
CP 10
Jlex DTansl MPOBEICHUS IKCIEPUMEHTAIBHOTO 2
CP MCCIJIEIOBAHMUSI 10
MeTtonuka N3mepenne pe3yabTaToB U MOJy4YE€HUE
MOCTaHOBKH U IKCIIEPUMEHTATBHBIX JTAHHBIX 1
TIPOBEACHIA | [Tp 2 KOMILIEKT OTYETOB 1O
DKCIIEPUMEHTA|
KomrnbroTepHas Moesb st Kputepus Xu- [IPAKTIHICCKIM
KBajpat paboTam
CP 10
Jlex CraTtucTU4ecKre MeTO bl OIIEHKU 2
CP JIOCTOBEPHOCTH IKCIIEPUMEHTAIbHBIX JaHHBIX 10
[P 4 KommnekT otueToB no
KoMribroTepHas MoJieNb [Isk KpUTEpUsI [PAKTHHCCKIM
Kpamepa-Yamma paboTam
CP 10
Jlek KomnbrotepHsie cucTeMbl 00paboTKI 2
CP CTaTUCTUYECKUX JAHHBIX 10




®opMbl TEKYILLEr0

Monyab Bun . HaumenoBanue TeM 3aHATHIA KOHTpO.Ii
y4eOHoi . Cemectp |O0bem, u.| banasl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
(pa3neu) (yueoHoO¥ paGoThI)
padoThI OLICHOYHOI0
cpeacrsa)
[P 6 Kommuiekt oTyeToB mno
KoMnbrorepHas Mozens 11l KpUTEPHUs [IPAKTHICCKUM
«yraoBoe npeodpazosanue duriepay paboTam
CP 10
Jlex Knaccugukaius cTaTHCTHYECKUX METOJIOB U 2
CP 00J71aCcTh UX MPUMEHEHUS 10
[P 2 KomriekT otueToB no
[TnarupoBanHme dKCIIepuMeHTa 1 00padboTKa [IPaKTHICCKIM
JAHHBIX C MTOMOIIBIO TPEKO-JIATUHCKUX paboTam
KBaJpaToOB
CP 10
Jlek [TocTpoenue MeKTPOHHBIX TaOIHIL JUIS 2
CP 00pabOTKH Pe3yJbTaTOB IKCIIEPUMEHTA 10
I1P 4 KommnekT otuetoB no
CP Cp&BHHTCJ’IBHBII’I AHAJIN3 KPpUTCPpUA Xu- 10 MMPaKTUIECKUM
KBaJapar u kpurepus Kpamepa-Yamma paboTam
Jlek [IpoBenenne 3xcnepuMenTa ¢ MOMOILbIO 2
CP HUMHUTAIIMOHHON MOJEITH 10
1P 4 KommiekT oTueToB no
CP [TocTpoeHre UMUTALIMOHHOW MOJIEIIH IS 10 [IPAKTHYCCKIM
MOJIYYEHUS] CTATUCTUYECKUX JAaHHBIX paGotam
Jlex OTtoOpakeHue ¥ UHTEPIpETAIHS Pe3yIbTaTOB 2
CP SKCIEPUMEHTAJILHOTO UCCIIE0OBAHMS 10
1P [TocTpoeHue MOIENH DIIEKTOPATLHOTO 2 Kommiext oT4etos no
Cp poIiecca — yTOYHEHHAs! KOMITbIOTEpHAst 10 [IPAKTHECCKIM
Moienb JlayHca paboram




Bun
y4eOHoi
padoThI

Monyab
(pa3nen)

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

®opMbl TEKYILLEr0
KOHTPOJIA
Cemectp |O0beM, u.| Bbamabl | UHTepakTHus, 4. (HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

CP

IToaroroBka k 3auery

10 Bomnpocsr k
[IPOMEKYTOUHON
aTTecTalluu

Hroro: 216

Cxema pacyera UHTOroBoro 6ajia

CDOpMBI TCKYIICTO KOHTPOJIA

YcaoBus JAOITyCKa

Kpurepun u HOpMBbI OLIEHKH

3aiuTa oT4eTa o npakTu4eckon padore Beinonuenue

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

OneHka  «3a4T€HO»  CTaBUTCS  CTYAEHTY, IPOSBUBILIEMY  3HAaHUA
IPOrpaMMHOr0 MaTepuaia, OOHapyKMBIIEMY MOHMMaHHE U MPAKTHUYECKOE
UCIIOJIb30BaHUE Yy4eOHOro Marepuana, Wik JONYCTUBILIEMY HETOYHOCTH B
OTBeTe, HO o0JsajaroIeMy HeoOXOAUMBIMUA 3HAHUSAMH M YMEHUSAMH JJIS UX
YCTPAaHEHMS IPH KOPPEKTUPOBKE.

OneHka «HE 3a4TE€HO» CTaBUTCS CTYACHTY, HMMEIOIIEMY CYILIECTBEHHBIC
npoOenbl B 3HAHMM OCHOBHOIO MaTepuaia IO THporpamme, a Takxke
JIONTYCTUBIIEMY IPUHLIMIHAIbHbIE ONIMOKY IPU M3JI0KEHUH MaTepuaa.




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B paMKax HU3YyUCHUA JUCHUITIIMHBI ((MGTOI[I/IKa IIOCTAaHOBKHA u IIPOBCACHUA
AKCIEPUMEHTAY MPEIyCMOTPEHO UCIIOIb30BaHUE CIICTYIONINX 00pa30BaTeIbHBIX TEXHOJIOTHH:
¢ TCXHOJIOTHA  TpPaaAUIHUOHHOI'O O6yquH$I: JICKOUHN u MMPAKTUYCCKUC pa6OTBI,
caMoCTOsITeNIbHAs padoTa;
® TEXHOJIOTHS MPOSKTHOTO OOYUCHHS: PeaTn3alis U 3alUTa OTYCTOB MO MPAKTUYECKUM
paboram.

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

N3yuenne QUCUUIUIMHBI TpeOyeT CUCTEMAaTH4YeCKOro M IOC/IeA0BATEIbHOIO HAKOMJIEHUS
3HaHUM, CIIEIOBATEIbHO, IPOITYCKU OTAEJIbHBIX TEM HE IO3BOJISIOT ITTyOOKO OCBOUTH MPEAMET.

B Xone NEeKIMOHHBIX 3aHATUH PEKOMEHIYeTCS KOHCIIEKTHPOBaTh Y4YeOHBIH Marepua,
oOparmiasi BHUMaHHE Ha KaTeropuu, (OPMYINPOBKH, PACKPBIBAIOLINE COJIEPKAHUE TEX MM MHBIX
SBJICHUA M TPOLIECCOB, HAy4YHbIC BBIBOJbI U NPAKTHUECKUE PEKOMEHJAIMH, MOJOXKHUTEIbHbIN
ONBIT B OPaTOpPCKOM HCKyccTBe. JKemarenbHO OCTaBUTh B paboumX KOHCIEKTaxX IMOJs, Ha
KOTOPBIX JIeNaTh IOMETKH M3 PEKOMEHJIOBAHHOM JIMTepaTypbl, JOMOJHSIOIME MaTepual
NPOCITYIIAHHON JIEKIWH, a TakXKe IMOAYEPKHUBAIONIINE OCOOYI0 BaXKHOCTh TEX WM HHBIX
TEOPETUYECKUX IIOJOKEHUH. 3alaBaTh IPENOJABATENI0 YTOYHSIOUNIME BOIPOCHI C LENbIO
YSICHEHHSI TEOPETUUYECKUX MOJIOKEHUHN, pa3pelIeHUs] CIIOPHBIX CUTYaIUH.

B Xxozxe moAroToBKM K JIEKUUSAM H3YYHUTh OCHOBHYIO JIUTEPaTypy, O3HAKOMUTBCS C
JIOTIOJTHUTETIFHON JINTEpaTypol, myOnukamusiMu B VHTEpHET-UCTOYHHMKAX, NEPUOTUYECKUX
u3nanuax. Ilpu 3ToM ywyecTb peKOMEHJIALMM I@IpernojaBaTenss M TpeOOBaHUS yueOHOH
nporpaMmel. JlopaGaTsiBaTh CBOM KOHCIIEKT JIEKIIMHU, Jiejasi B HEM COOTBETCTBYIOLIUE 3alIUCH U3
JUTEpaTyphl, pPEKOMEHJOBAHHOM IperoiaBaTesieM U IPeyCMOTPEHHONW yuyeOHOM MporpaMMoi.

CTyneHT MOXEeT J[ONOJHUTh CIHCOK HCIOJb30BAaHHOW JHMTEpaTypbl COBPEMEHHBIMU
VUCTOYHUKAMHU, HE IMIPEJICTaBICHHBIMH B CIIHCKE PEKOMEHIOBAHHOM JIMTEpaTypbl, U B
JAIbHEWIIEM HCIIONb30BaTh COOCTBEHHBIE IIOATOTOBJICHHBbIE Y4YEOHbIE MaTepHalibl 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 TEOPETUYECKHI MaTepuan, COOTBETCTBYIOIIEH TEMBI
3QHATHS,

® TIpU MOATOTOBKE K MPAKTHUECKUM 3aHSATHUSAM CIEAyeT 00s3aTebHO UCTIONB30BaTh HE
TOJILKO JIEKITUH, YIeOHYIO TUTEPATYPY, HO U JPYTHe UCTOUYHUKY;

® B Hayaje 3aHATUH 3aJaTh MPENOJABATENII0 BOMPOCHI MO MaTepUally, BbI3BABIIEMY
3aTPyAHCHHA B €T0 IMOHMMAHUMKW W OCBOCHHUU IIpHU PCHICHUHN 3aaay, 3aJaHHBIX I
CaMOCTOSITEJIBHOTO PELICHUS;

® Ha 3aHJATUM JOBOAUTH KaXXAYIO 3amadyy JO0 OKOHYATEJIIBHOIO PELICHU,
JEMOHCTPUPOBATh IMOHMMAHUE IPOBEJCHHBIX pacyeToB (aHAJIMW30B, CHUTYyallHii), B
ClIy4ae 3aTpyaHEHUI 00paliaThCst K Mpeno1aBaTeio.

21.]'[5[ TOT'0 4TOOBI MPAKTUYCCKUEC 3aHATHUA TPUHOCUIIN MAKCUMAJIBHYIO I10JIB3Y, HGO6XO}II/IMO
MOMHUTB, YTO YNPa)XHEHUWE WM PEIICHHUE 3a7ad MPOBOJATCA MO PACCMOTPEHHOMY Ha JIEKLHUIX
Mar€pually MW CBA3aHbI, KaK IIpaBHJIO, C OCTAJIbHBIM p3360p0M OTACJIBHBIX BOIIPOCOB
JEKIHOHHOTO Kypca. Cneayer MOAYEPKHYTh, YTO TOJBKO IIOCJIE€ YCBOEHHUS JIEKIIMOHHOTO
MaTepuaia ¢ ONpEACIICHHOW TOYKH 3peHHUs (2 MMEHHO C TOW, C KOTOPOW OH H3jaraercs Ha
JIGKI_[I/ISIX) OH GYIIGT 3aKPCIIATBCA CTYACHTOM Ha MNPAKTUYCCKHUX 3aHATHAX KaK B PE3YyJIbTATC
o0Cy)XJIeHUSI M aHalu3a JEKIMOHHOIO MaTepuaia, Tak U C MOMOIIbIO peUIeHHUs MPOOIEMHBIX



cutyauuy, 3anad. IIpu 3TuX ycloBUAX CTYACHT HE TOJIBKO XOpPOLIO YCBOUT Marepuas, HO U
HAY4YMUTCS NPUMEHATh €r0 Ha NMPaKTHKE, a TAKXKE MOJIYYHUT JONOJHHUTEIbHBIA CTHUMYJN (M 3TO
OYCHb BAXKHO) JUII aKTUBHOW MPOPAOOTKH JICKIIUH.

[Tpu camMOCTOATENIBHOM pEleHUH 3a]lad HY>KHO OOOCHOBBIBATH KaXKJbIM 3Tall pelieHus,
UCXO0Js U3 TEOPETUYECKUX IOJIOKEHUHN Kypca. Eciu CTyeHT BUAUT HECKOJIBKO IIyTEH PEIICHUs
npoOaeMsl (3a7au), TO HY)KHO CPaBHUTh UX U BbIOpaTh camblii panuoHaidbHbIN. [lone3no no
Hayaja BBIYMCIEHUI COCTaBUTh KpATKUM IUIaH pemeHus npoOiemsl (3agauum). PemeHue
IpoOJEeMHBIX 33/a4 WIM IMPUMEPOB CIEAyeT MU3JlaraTh MOAPOOHO, BBIYMCIIEHUS paclrosaratb B
CTPOrOM IIOPSAKE, OTHENSAsA BCIIOMOTaTEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY>KHO COIPOBOXK/JIAaTh KOMMEHTAPUSIMU, CXEMaMH, YepTexKaMU U PUCYHKaAMHU.

Crenyer MOMHUTB, YTO pPEUICHHE KaXJ0H y4eOHOW 3aaud JOJDKHO JOBOJUTHCS [0
OKOHYATEeJIbHOI0 JIOTHYECKOrO0 OTBETa, KOTOPOro TpedyeT YCIIOBHE, U 10 BO3MOXKHOCTU C
BBIBOZIOM. [lodydeHHBIH OTBET cieayeT MPOBEPUTH CHOCOOAMHM, BBHITCKAIOIIMMH M3 CYIIECTBA
naHHoi 3ajmaun. [losme3Ho Takke (ecauM BO3MOYKHO) pelllaTh HECKOJbKMMHU CIIOCOOaMU U
CPaBHUTH IIOJYYEHHbIE pe3yibpTaThl. PelleHue 3agad JaHHOIO THUIIA HYKHO IPOJOJDKATH JI0
npUOOpETEHNs TBEP/IbIX HABBIKOB B UX PEIICHUM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoil KOMIIETeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
1 VK-1; OIIK-1; YK-3; TIK-1; YK-5 KomIiekT oT4eToB 1o npakTUYeCKUM
paboram 1-8
Bormpocs! k 3auery 1-44

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 AJIEKTPOHHBIE TAOIUILIBI 111 HCXO/IHBIX JAaHHBIX SKCIIEPUMEHTA.

OnucareabHasi uHGOpMaNMOHHAsE MoJedb. Ha mepBoM aTame uccienoBaHus 00bEKTa
WINA TIpoliecca OOBIYHO CTPOUTCS ONHUcAaTeNIbHass WH(POPMALMOHHAs MOJAETb. Takas MoJIenb
BBIJICJISIET CYLIECTBEHHBIE, C TOYKHU 3PEHUs LEJIed MPOBOJAMMOIrO MCCIIEIOBAaHUsA, MapaMeTpbl
00BEeKTa, a HECYILIECTBEHHBIMU [TapaMeTpaMu IpeHeOperaer.

®opmann3zoBaHHas Mojeab. Ha BTopom stane cosznaercs popmanin3oBaHHAsS MOJETb, T.
€. omnucareiabHas MHQOpPMALMOHHAs MOJENb 3allMChIBACTCA C IOMOIIBIO KaKoro-imdo
dbopMmanbHOro si3pika. B Takoit Monmenu ¢ MOMOIIbIO (HOPMYIN, YpaBHEHHH HIM HEPaBEHCTB
¢bukcupyoTcs (QopMalbHbIE COOTHOLICHHS MEXJIy HayalbHbIMU M KOHEYHBIMH 3HAYEHUSMU
CBOWCTB OOBEKTOB, @ TAK)KE HAKJIAQ/bIBAIOTCS OTPAHWYEHHUS HA JOMYCTUMBIE 3HAUCHMS ITHX
CBOMCTB.

OpHako Janeko He Bcerja ynaaercss HailTh (opMysbl, SIBHO BBIpaXKaloIIWe HCKOMBIE
BEJIMYMHBI Yepe3 HCXOAHbIE JaHHble. B Takux ciydasx HCHOJIb3YIOTCS MNPUOIMKEHHbIE
MaTEMaTHYECKUE METO/IbI, TO3BOJISIFOIINE MTOJIy4aTh PE3YyJIbTaThl C 3aJaHHON TOYHOCTBIO.

Komnbrorepnass mopenb. Ha  TperbeM o3tame HeoOxoaumMo  (opMaan30BaHHYIO
MH(POPMALIMOHHYIO MOJIeNIb NPeoOpa3oBaTh B KOMIBIOTEPHYIO MOJENb, T. €. BBIPa3UTh €€ Ha
MOHATHOM I KOMIIbIOTepa si3bike. CyIIeCTBYIOT pa3iyHbIe IyTH MOCTPOEHUSI KOMITbIOTEPHBIX
MoJeJIeH, B TOM quClIe:
- cO3J]aHNe KOMIIbIOTEPHOM MoJienin B (popMe MpoeKTa Ha OJAHOM U3 A3BIKOB ITPOrPaMMHUPOBAHUS;
- MOCTPOEHHE KOMIBIOTEPHON MOJENH C HCIHOJIb30BAHUEM 3JIEKTPOHHBIX TAONHUI[ WU JPYTHX
INPWIOKEHUN: CHCTEM KOMIBIOTEPHOTO 4YEpYEHUs, CHUCTEM YyIpaBiieHus 0a3aMu JaHHBIX,
reoMH(pOPMAIIMOHHBIX CHCTEM U T. 1.

B mporecce co3maHMsT KOMIBIOTEPHOM MOJIENM TOJE3HO pa3paboTaTh  ya0OHBIN
rpadudeckuil nHTEpQeiic, KOTOPBINA MO3BOJIUT BU3YATU3UPOBATh (POPMAIBHYIO MOJIENb, a TAKKE
peaqn30BaTh MHTEPAKTUBHBIA [MajoOr 4YeJOBEKa C KOMIIBIOTEpPOM Ha JTale HCCIeI0BaHus
MOJIETH.

Komnblorepublii 3xcnepuMenT. YeTBepThiii 3Tanm uccienoBaHus HWHPOPMAIMOHHON
MOJIEJIM COCTOUT B IPOBEACHUHM KOMIIBIOTEPHOTO AKCIEPUMEHTA. Eciin KOMIIBIOTEpHAs MOJEIb
CYILIECTBYET B BUJIE MTPOEKTA HA OJTHOM M3 S3BIKOB IIPOrpPaMMHUPOBAHHUS, €€ HY)KHO 3aIlyCTUTh Ha
BBITNIOJIHEHNE, BBECTU UCXOAHBIE IAHHBIE U MTOJIYUYUTh PE3YJIbTATHI.

Ecnn xoMmmbloTepHass MOJENIb MCCIEAYeTCs B MPUIIOKEHUHU, HAlpUMEp, B AJIEKTPOHHBIX
TabJIMIaX, TO MOXHO TOCTPOMUTH AMArpaMMy WM TIpaduK, MPOBECTH COPTUPOBKY M TOUCK
JAHHBIX WM UCTOJIb30BaTh APYrUe CIeHUaIN3uPOBaHHbIE METOIbI 00paOOTKH TaHHBIX.



IIpn HCNONB30BaHMM TOTOBOM KOMIIBIOTEPHOM BU3YyalbHOM WHTEPAKTUBHOM MOJEIU
HEO0OXOJUMO BBECTH HCXOAHBIE JAaHHbBIC, 3aIyCTUTh MOJENb Ha BBINOJHEHUE U HAOIIOIATh
U3MEHEHHE 00BEKTA U XapaKTEPU3YIOIINX €T0 BEIUYHH.

B BUpTyanbHBIX KOMIBIOTEPHBIX J1a00paTOPUAX MOMKHO MPOBOAMTH SKCIEPHUMEHTHI C
peanbHBIMH OOBEKTaMH. JlJIs1 3TOr0 K KOMITBIOTEPY MPHUCOCTUHSIOTCS IaTYUKU HM3MEPEHHUs
busznyeckux mapaMeTpoB (TemmepaTyphl, HaBICHHs, CHIbI M JIp.), JaHHbIE H3MEPEHUI
nepeaaTcss B KOMIBIOTEp M 00palaThIBAIOTCS CIHEIHAbHON MporpamMmoi. Pe3ymbraTs
JKCIIEPUMEHTa B BHJIe Ta0Jull, rpaUKOB U JuUarpaMm OTOOpPa)karOTCS Ha 3KpaHe MOHUTOpa U
MOTYT OBITH pacreyaTaHsbl.

AHaJM3 MOJyYeHHBIX Pe3yJbTATOB U KOPPEKTHPOBKA MccjaenyeMol Moaeau. [IsaTeiit
JTall COCTOUT B aHAJIMU3€ INOJYYEHHBIX PE3YJIbTATOB U KOPPEKTUPOBKE HCCIENyeMOU Monenu. B
Cllydae HECOOTBETCTBHS pE3YJIbTATOB, IOJYYCHHBIX MpPU HCCIEAOBAHUUM HHGOPMAITMOHHOMN
MOJIENIM, U3MEpPSAEMBIM IapaMeTpaM peajbHBIX OOBEKTOB MOXKHO CJeNaTh BBIBOJA, YTO Ha
MPEBIIYIINX 3Taax MOCTPOCHHS MOJENIN ObUTH JOMYIIEHBI ONTHOKH MU HETOYHOCTH.

Hampumep, npu NOCTpOCHHHM OMHCATEIBHOW KAadyeCTBEHHOM MOJIEIM MOTYT OBITh
HENPaBUJILHO OTOOPAHbI CYIIECTBEHHBIE CBOMCTBA OOBEKTOB B Mpolecce GopMaln3alii MOTYT
ObITh JOmMymIeHbl OmHMOKH B ¢GopMmyidax M T. A. B 3THX cioydasx HE0OXOIMMO MPOBECTH
KOPPEKTUPOBKY MOJIETH, IPUUYEM YTOUHEHHE MOJIEIN MOET IPOBOAUTHCS MHOTOKPATHO, MOKa
aQHAJIN3 Pe3yJIbTaTOB HE MMOKAXKET UX COOTBETCTBHE NU3Y4aEMOMY OOBEKTY.

IHocTpoeHnne 3JIeKTPOHHOM TA0JAUIBI I CTATHCTHYE6CKOI 00padOTKHM pe3y/IbTATOB
JKCIepruMeHTa (IPOBepKa CTATHCTHYECKOW OJHOPOAHOCTH JKCIEPUMEHTAJBHOH M
KonTpoJbHoii rpynn Ha0I01eHnI)

A B C D E
KoanyectBo KonnuectBo
KonnuectBo KoanuectBo . .
. . OajuIoB I-T0 OayuIoB I-T0
0aJU10B 1-TO OaJuIoB I-TO
CTyZIEHTa CTYyJIEHTa
Howmep CTyJEHTa CTyJICHTa KOMID. I SKOIIED. T
KOHTp. I'p. O | 3Kcmep. Ip. A0 P- TP p- Ip-
ocJie TocJie
SKCIIEPUMEHTA | 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
KomnuectBo KomugectBo
KomngectBo Kommuecto . .
6aJ0B I-ro 6aIoB I-r0 0au08 I-ro 0an108 I-ro
Howmep CTyJICHTa CTyJICHTa cryjcHTa CTy/eHTa
KOHTP. TP. JKCTEp. TP.
KOHTp. Tp. 10 | JKCIep. rp. 10 Hocne 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
Jucnepcus 158,56 184,81 160,10 191,30
Cpeonee Bwumcisercs mno ¢opmyne =CP3HAY (B2:B61) c¢ mnocnenyromum

THpaxupoBanuem mno cronduam C,D,E




Hucnepcusa  Beruucnsercs mo  Qopmyne =WUCIT (B2:B61) ¢ mnocnexyrommm
THpaxupoBanuem 1o cronduam C,D,E
Te sxe maHHBIC ¢ MPeOOPa30BaTh B TAOIUILY MOPSIKOBBIX JaHHBIX C MOPSIKOBON IIKAIIOMH,
UMEIOIIIeH 3aanHoe Ynciio rpanamnuii (3, 5, 7). K nmonydyenHoit Tabiuiie Ha CIICIyIONIEM 3aHATHH
OyJeT mpuMeHEH KpUTEPHUIl XU-KBaJpaT.

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

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

3ajaHue Ha peleHHe 3aauu

B kauectBe nmpmMepa paccMaTpUBAIOTCS JBE BBIOOPDKH 10 pe3yibTaTaM
00cIIeI0BaHUs TPYIIT yYaIUXCSl.

CpencrBamu MS EXcel BbIUMCHSIOTCS 3HAUCHHE KPUTEPHs XM-KBAZpaT U OMPEIENeTCs
CTENEHb YBEPEHHOCTH B OJHOPOIAHOCTH/HEOJHOPOJHOCTH BBIOOPOK Ha 3aJaHHOM YPOBHE
saaunmoctu p=0,05 (p=0,01).

[1naH BeINOJIHEHHUS PAadOTHI

1.  BriOepute UCXOIHBIC BLIOOPKH.

2. Iloctpotite BeumcauTenbHyto Tadmuiy B MSEXcel.

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

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

Conep:xxaHue oT4yera
l. TUTyIBHBIN JTUCT.
1. Hazpanwue u nienb paboThl.
1. PesynbTarh! BeIOIHEHNS paOOTHI
V. 3aKIro4eHne
V. [Ipunoxenus

IIpakTuyeckoe 3ansaTue Ne3.

Komnbrorepnasi mogesns s kpurepusi Kpamepa-Yanua

3aganue: HeoGxogumo mnpumeHuTs Kputepuit Kpamepa-Yamua, OCHOBaHHBIM Ha
CTaTUCTHKE, JUIs IPOBEPKU IMIIOTE3bI PABEHCTBA MAaTEMATUYECKUX 0XKHMIAHUN UCTIOIb30BaTh.

Kputepuii Kpamepa-Yanya umeer npo3payHblii CMBICT — Pa3HOCTh BHIOOPOYHBIX CPEAHHUX
apu(MeTHUeCKUX Ui JIBYX BBIOOPOK JIETUTCSI HA €CTECTBEHHYIO OIICHKY CpEIHEro
KBaJPaTUYECKOr0 OTKJIOHEHMS 3TON Pa3HOCTH. ECTECTBEHHOCTh yKa3aHHOW OLIEHKH COCTOUT B
TOM, YTO HEU3BECTHBIE CTATUCTUKY IUCIIEPCHM 3aMEHEHbl UX BBIOOPOYHBIMH OlleHKaMu. U3
MHOTOMEPHOH IEHTPAIBHON MPEIETbHON TEOPEMBI U U3 TEOPEM O HACIEIOBAHUU CXOIUMOCTH
BBITEKAET, YTO MpPHU pocTe 00bEMOB BBIOOpPOK pacmpexaeneHue cratuctuku T Kpamepa-VYamua
CXOJIUTCA K CTaHJAAPTHOMY HOPMAJIbHOMY PAacCHpEAesICHHI0 C MaTeMaTH4ecKuM oxuaanuem 0 n

nucnepcueit 1. Urak, npu cnpasemmBoctd H, 1 Gonbumx 06bemax BIOOPOK pacipenesieHue

cratucTuku T mpuOIMkKaeTCsi C TOMOIIBIO CTAHIAPTHOTO HOPMATBHOTO pacnpeaeneHus O(x), uz
Ta0JIHI] KOTOPOTO CJIEyeT OpaTh KPUTUUECKHE 3HAUCHHS.

W3 ckazaHHOTO BBIINIE CIEIyeT, YTO MpHUMEHeHue kputepus Kpamepa-Yoamua He MeHee
00ocHOBaHO, yeM mpuMmeHeHue kputepus CThrofieHTa. [[omoTHUTEIPHOE MPEUMYIIECTBO - HE
TpeOyercs paBeHcTBa nauctnepcuii D(X)=D(Y).

Pacnpenenenune craructuku T He siBigercs pacrnpeneneHueMm CTblOIEHTa, OJHAKO U
pacmpesieieHue CTAaTUCTHKW t, KaK MOKa3aHO BHIINIe, HE SBISETCS TAaKOBBHIM B PEaTbHBIX
CUTYaLUsX.



(murata w3 ywyeOnmka Opraosa B.M. http://orlovs.pp.ru/stat.phpllokazano, uTo
HPEIITOCBUIKH JIBYXBBIOOpOYHOro Kpurepust CThIo/IeHTa, KaK MMPaBUIO, HE BBIMONHSIOTCS. st
IPOBEPKH  OJHOPOJHOCTH MAaTEMAaTHYEeCKUX OXUAAaHUK BMecTo Kpurepus CThIOACHTA
HpeUIaraeTcsi UCIoib3oBarhk Kputepuil Kpamepa-Yamua. OOcyxmarTcs HemapameTpuyecKue
KPHUTEPUH ISl IIPOBEPKU TUIIOTE3bI OAHOPOJHOCTH (PYHKIIMH pacripe/ieiIeHusl. )

IIpakTnyeckoe 3ansaTue Ne4.

KomnbroTepHasi Moaesib 1Jisi KPUTEPHUS KYIJI0Boe npeodpa3oBanne Ouinepa

3ananue: [IocTpoUTh KOMIBIOTEPHYIO MOJENb IS KpUTEpUsi «YTIIOBOE MpeoOpa3oBaHUe
duiepay.

s OLEHKM CTaTUCTUYECKOM OJHOPOJHOCTH XapaKTEPUCTUK HKCIIEPUMEHTAIBHON U
KOHTPOJIBHOM Tpyln HcIoib30BaTh Kputepuil dumepa. Bpibop kputepus npousBeneH Ha
OCHOBaHUU pekoMmeHjanui npemioxeHHbix J[.A. HoBukoBeiM B «CTaTUCTUYECKUE METO/bI B
NEAArOTNYECKUX UCCIECNOBAHMIX», M CBSI3aH C TEM, YTO JAHHBIA KPUTEPHUH MO3BOJISIET CACIATh
3aKJIIOYCHHE O CTATUCTHYECKOW OIHOPOJHOCTH/HEOJHOPOAHOCTH OXXHIAEMBIX CPEIHUX
3HA4YEeHUH (MaTeMaTU4YeCKOro OXKHUIAHMS) UCCIEAyeMOro Iokasaress Ipu TOM, YTO AMCIEPCUU
BbIOOPOK pasnnyaroTcs. Paznuuue nucnepcuil ObUIO BBISBJIEHO Ha IEPBOM 3Tame o0paboTKu
JAHHBIX, U CTAJIO MPENATCTBUEM JJIsl IPUMEHEHUS TPaJULIMOHHOTO t-kputepus CThroeHTa.

B xnure /[.A.HoBuKOBa MCIIOJIIB30BaHbl KPUTUYECKHE 3HAYEHUS Kak pa3 i t-kpurepus,
YTO KOHEYHO HE BIIOJHE 0OOCHOBAHHO U J1aeT NMpHUOIM3UTEIbHbIE pe3ysbTaThl. Mcnoab3oBaHue
3HaueHuss T,,=1,96 ypoBHA yBepeHHOCTH 95% TOBOPUT O TOM, YTO O00BEM BBIOOPKH
IperonaraeTcss O4eHb 00IbINM (0003HAYAETCS IPOCTO KaK OECKOHEUHBIH, TO €CTh PeUb UJIET O
IpeJIeIbHOM 3HaYEHUH NIPU BO3PACTaHUU 00bEMA).

AJITOPUTM OIIPENEICHUS] JTOCTOBEPHOCTU COBIAJEHUN M pa3IU4YUd  XapaKTEPUCTHUK
CPaBHMBAEMbIX BBIOOPOK JJIsl SKCIEPUMEHTAJIbHBIX JAHHBIX, U3MEPEHHBIX B IIKAJI€ OTHOILECHUH,
¢ IoMoIIbI0 Kputepus duinepa BKIIOYAET CAEAYIONIUE IIark:

1. BbrauciauTh 17151 CpPaBHUBAEMBIX BBIOOPOK T 5yp— SMIUPUUECKOE 3HAUEHHUE KPUTEPUS.

2. CpaBHUTB ATO 3HAYEHHUE C KPUTHUECKUM 3HAUYECHUEM.

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

[Ipeanonoxum, HalpuMep, YTO IKCIEPUMEHTATOP HMCCIEAYET BIUSHHUE IITH Pa3IMYHBIX
(dbopMyn B3pBIBUATO CMECH, MCIIOJIb3YEMbIX IPHU MPOU3BOACTBE JMHAMHTA, HA HAOIIOAAEMYIO
cuiny B3peiBa. CMmech MO KaxaoW U3 (OpMysn NPUTOTAaBIMBACTCS U3 HApTUU CBIPbS, 00bEM
KOTOpOH MO3BOJISIET NMPOBEpUTh He Oojee msATH (opmyin. Jlamee cMmecH MPUTOTaBIMBAIOTCA
HECKOJIbKUMH OIepaTopaMu, KOTOPbIE MOTYT CYIIECTBEHHO pa3iudarhbCsi MO KBaNU(UKALUUA U
onbiTy. TakuMm o00pa3oMm, OKa3bIBaeTcs, YTO IJIaH DSKCIEPHUMEHTa JOJDKEH NPeayCMOTpPETh
«yCpeIHEHUE» BIUSHUS JBYX BHEIIHUX (AKTOpPOB — MapTUH ChIpbs M omeparopoB. llmaH,
MO3BOJISIOIINN PELIUTh 3Ty 3a/1a4y, COCTOUT B TOM, YTOOBI TPOBEPUTH KAXKAYIO (HOPMYITy CMECH
B TOYHOCTH OJIMH pa3 B KaKJOW MapTHH ChIpbS B TOYHOCTH MO OJHOMY pa3y KaXKJIbIM U3 ISTH
orneparopoB (tabn. 1). Takol 1ulaH Ha3bIBaeTCs JATUHCKUM KBagpaTtoM. OTMeTHM, 4YTO
HaOJII0/IEHUsT PacONIOKEHbI KBaIpaToM, a IsATh Gopmyn (00paboTok) 0003HAUEHBI JTATHHCKUMU
oykBamu A, B, C, D u E — 3TuM u 00bsCHsETCS Ha3BaHUE «IATUHCKUIA KBaapaT». BumHo, 4o
KaK IMapTHH ChIPbsI (CTPOKH), TAK U ONEPaTOPHI (CTOIOIIBI) OPTOrOHAIBHBI 00pabOTKaM.

Tabmuua 1 - JlatuHCcKuUi KBagpar s 3a1a4 0 GopMyJiax B3pbIBUATONH CMECH


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

Oneparopst
[Tapruau
CHIPbS
i 2 3 4 5

I A=24 B =20 C =19 D =24 E=24
2 B =17 C =24 D =30 E =27 A=36
3 cC=18 D =38 E=26 A =27 B =21
4 D =26 E =31 A=26 B =23 C =22
5 E =22 A=30 B =20 C=29 D =31

JlaTuHCKME KBaapaThl MPHMEHSIOTCS JUISS TOTO, YTOOBI HMCKIIOYMTH JBa BHEIIHUX
HUCTOYHUKA HEOJHOPOMHOCTH, T. €. YTOOBI OOECIEUUTh CUCTEMATHYECKOE TPYIIHUPOBAHHUE B
OJIOKM TIO0 JBYM HampaBlICHHUSM. TakuM oOpa3oM, CTPOKH H CTOJIOIBI, B CYIIHOCTH,
NPECTaBISIOT cO00M [Ba OrpaHMUYCHHS HA PAaHIOMH3AIIHIO.

B oOmiem ciyyae aTHHCKHIA KBajapatr Uit p (pakTOpOB WIIM JIATUHCKUI KBaapaT PXp —
9TO KBAIpaT, COCTOSALMHA M3 P CTPOK M P CToaOLoB. Kaxaas M3 p’ MONYYArOMUXCS SUCCK
COJICPKUT OJIHY M3 P OyKB, COOTBETCTBYIOIIUX 00pabOTKaM, MpUYeM Kaxas OyKBa BCTPEUASTCS
B KaXJOW CTPOKE W KaKIOM CTOJOIE OJWH W TOJNBKO OJWMH pa3. Huxke maHbl mpuMepbl
JATHHCKUX KBAJIPaTOB:



MapThK chipbA

B D E F H 1 J K L ] N P
Onepatopsbl p= 5 Onepatopsl Y]]
DOpMYybl 1 2 3 4 5 DOpMYAbl 1] 2| 3 4 5[Cymma
1 24 20 19 24 24| 111 1 24 20 19 24 24 111
2 17 28 27 27 29| 128 2 17 23 27 27 29 128
3 18 38 26| 27 21| 130 NapTHH cbip| 3 18| 38 26| 27 21| 130
4 26 31 21 27 22| 127 4 26 21 21 27 22 127
) 22 26 29 22 30| 129 5 22 26 29 22 30 129
107 143 122 127 126 (k) Cymma 107 143 122 127 126 0625|
1A B C D E yi{...)
2(B A £ C D yi.1.) A 135
3lc D A E B yi.2.) B 101
4|p E B A C yi.3.) C 112
HE [ D B A yi.4.) D 146
y(.5.) E 131
Cogumr 0
15625
A B c D E S5 obuy 526[M(Y~2)-[M(Y)]1*2 0B0wan aucnepcua * ph2
B A E C D SS cblpbe 50| [MENEPCHA MO ChiPbIO
C D A H B S5 onepatop 132,4 [Nucnepcka no onepatopam
D E B A C S5 dopmyn 264,4] [ucnepcua no popmynam
E C D B A SS oMK 79,2 Aucnepcua owmnbrKy
24 20 19 24 24
17 33 27 26 31
18 38 26 27 21
26 31 21 27 22
22 26 31 22 32
VICTOYHHHK BAMAHKA Cymm KB |CTen ceof{Cp KBqF
@opmyna 264,4 4| 66,1| 10,0151515
MapT. Cbipba 50 4( 12,5 1,89393939
Onepatop 1324 4| 33,1 5,01515152
Ownbra 79,2 12| 6,6
Cymma 526 24

526

50
1324
264,4

DOpMY bl 1 2 3 4 5
1 24 0 0 0 0
2 0 28 0 0 0
3 0 0 26 0 0
4 0 0 0 27 0
) 0 0 0 0 30
DopMy bl 1 2 3 4 5
1 0 20 0 0 0
2 17 0 0 0 0
3 ] 0 0 0 21
4 0 0 21 0 0
3 ) 0 0 22 0
Gopmy bl 1 2 3 4 5
1 0 0 19 0 0
2 0 0 0 27 0
3 13 0 0 0 0
4 0 0 0 0 22
5 0 26 0 0 0
Qopmy bl 1 2 3 4 &
1 ) 0 0 24 0
2 ] 0 0 0 29
3 0 38 0 0 0
4 26 1) 1) 1) 1)
5 0 0 29 0 0
Topmy bl 1 2 3 4 3
1 0 0 0 0 24
2 0 0 27 0 0
3 0 0 0 27 0
4 0 31 0 0 0
3 22 0 0 0 0




IIpakTnueckoe 3ansaTHe Ne6.

CpaBHuTeIbHBIH aHAIM3 KpUuTepus Xu-KBaapaT u kpurepus Kpamepa-Yanma

CpaBHUTBH pe3yNbTaThl MPOBEPKH CTATUCTHUYECKON OJHOPOJHOCTH 3aJlaHHBIX BBIOOPOK C
MOMOIIBIO MO/JIENIEeH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yanua u xu-kBajapar.

(ITpaxTuueckue 3anstus 1 — 4).

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

MaremaTtudeckasi MoJeJib MpoLecca

MareMaTtnueckoe MOJCIMPOBAHUE IIpollecca HAYyMHAETCS C 3aJaHusl IEPEMEHHBIX.
[lepemenHbIMU 3aJIal0TC KOJINYECTBCHHBIC (bakTopsl, OIHMCBLIBAIOIIINEC COCTOSIHHEC
MIPOM3BOJCTBEHHON CcHUCTeMbl. (OO000IMM MPEACTABICHUE CHCTEMBbI, YTOOBI OXBaTUTh KJIacc
MIPOU3BOJIBHBIX IOCJIEIOBATEIBHBIX MPOU3BOJICTBEHHBIX CHUCTEMBI. JTallbl MPOU3BOACTBA OyleM
MPECTaBIATh KaKk cTaHUU. COCTOSHUE CHCTEMbI MICHTU(UIUPYEM MapaMeTpoM t (IUCKpPETHOE
BpeMsi). B mporiecce mpous3BOACTBa UTEpalusi MOryia Obl OBITH SKBHUBAJCHTHA MHTEPBAIY B OJUH
JIeHb (UK OJTHA MPOM3BOICTBEHHAs CMEHA), U Tora t Oy/eT moKa3bIBaTh KOJUYECTBO JHEU (CMEH).
Bynem onepupoBaTh ¢ €AMHHUIIAMEU TPOIYKIIMU U 3allaCaMU ChIPbs, «HE3aBEPIICHHONW MPOTYKIIHH
¥ TOTOBOW MPOIYKIINH, U3MEPIEMBIMH B 3THX enuuunax’ . Beegem clenyronue 0003HaueHus s
00IIMX TTOKa3aTeNiel CUCTEMBI IPOU3BO/ICTBA:

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) —He3aBepiiieHHAsT IPOTYKIIMS, JOCTYIIHAS /IS | CTAHIIMU B MOMEHT t;
Moenb IpOoU3BOACTBEHHOM CHCTEMBI 33a€TCSI CUCTEMOM peKyppeHTHBIX dopmyi (7.1 —7.5):

Cranmus 1

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

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

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

W3 ypaBuuBanusg (7.1) BUAHO, YTO BBIIYCK MPOAYKIMH CTaHIUMK | paBeH ee
MPOU3BOIUTENLHOCTH. YpaBHHUBaHue (7.2) ompenenser WIP, mocTymHyro B MOMEHT t, Kak
(GYHKIMIO TTEPEMEHHBIX, MOJYYEHHBIX B MPEABIAYIINI MOMEHT BPEMEHU. A MMEHHO, KOJIMYECTBO
JOCTYITHOW HE3aBEepIICHHOW MPOAYKIMH cTaHimuu 1 B MoMeHT t, To ectb Wi(t), paBHO 3TOMY
KOJMYECTBY B mpenbiaynmii MoMeHT Wi(t) miiroc KOJMYeCTBO HOBOW MPOAYKIMH CTaHIUH | B
npeabynmid MoMeHT Pi(t-1) MUHYC KOTMYECTBO MPOIYKIIMY B3SATOH [T IepepabOTKK CTaHIHEH 2
B mpenbiayIuii MomeHT Po(t-1).

B ypaBnenuu (7.3), 3amaercst o0beM MPOM3BOJCTBA Ul CTaHIUM co 2-i mo n-to. O6beM
MIPOM3BOJICTBA OTPAHMYMBAETCS MPOU3BOJUTENIBHOCTHIO CTAaHIMM HMIJIM KOJMYECTBOM JIOCTYIHOM
HezaBepuieHHOM mnpoxaykuuu (WIP). Otmerum, uyto 3Hadenne WIP Bcerma HeoTpuLaTeNbHO.
VYpaBuenue (7.4) ananorudHo ypaBHeHuto (7.2), Ho Beruucisier WIP st Bcex cranmuii kpome N-id.

1OTMCTI/IM, 4YTO €AUWHUIA IPOAYKIIUN U3MEHACTCS, ITIOCKOJIBKY OHa IMMPOXOAUT YEPE3 CUCTEMY, ABIISAACH
BHayaJic CI:;IpBéM, a B KOHIIC - 3aBCPUICHHBIM HU3JCIIUCM.



VYpaBuenue (7.5) Beruucisier 00beM MPOU3BOACTBA HA MOCIEAHEN CTAaHIIMU. Y paBHEHUS IS
WIP nocneaHeil cTaHUMM HE COCTaBJSAETCS, IMOTOMY 4YTO TMOCJI€ HEE MOJIydaeTcs TOoToBas
IPOIYKIIMSL.

B pexkyppeHTHBIX YpaBHEHMSX IUIsl BBIYHACICHMS 3HAYEHUH NEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIPEIEICHBI 3HAUEHUS BCEX NIEPEMEHHBIX JUIsl MoMeHTa t = (0. Bepxuuit npenen i t
HE YCTAaHOBJICH, HO IIPU MOJCIMPOBAHMM D3TOT IPENEN 3alaeTCsi HCCIENyeMbIM HHTEPBAJIOM
BpeMeHU T, Ha3pIBA€MbIM BPEMEHHBIM T'OPU30HTOM.

Ecnn npou3BOAMTENBHOCTH CTAHLUMH H3BECTHBI B IIPEJENIaX BPEMEHHOIO TOPHU30HTA, U
3a/laHbl HayaJbHbIC 3HAUEHUS NEPEMEHHBIX B MOMEHT BpeMeHM t=0, TO coCTaBlIEHHas cHUcTeMa
YPaBHEHMH 103BOJIIET BBIYMCIUTDh COCTOSHUS CUCTEMBI JUIs JII0OOI0 KOHEUHOTrO MEepHoa BPEMEHHU.
Kaxxnast nepeMeHHas B MOMEHT BPEMEHU t 3aBUCUT TOJIBKO OT IIEPEMEHHBIX B MOMEHT BpEMEHHU t-1
U BBIOpaHHBIX JOMOJIHUTEIbHBIX NEPEMEHHBIX B MOMEHT BPEMEHHU t, Mbl MOKEM BBIYMCIHMTH BCE
IIEPEMEHHBIE JII1 MOMEHTa t =1, 3aTeM BBIUMCIUTH IEPEMEHHBIE B MOMEHT t = 2, U Tak gajee A0 t =
T. Jnst Toro, 4roObl MEepeMEHHbIE PEIIEHUs JIETKO MOIydaluch B JIIOOOW 3aJaHHBI MOMEHT t,
NEPEMEHHBIE CJEIyeT YMOPSAJOYUTh TaK, YTOOBl 3HAYCHHE KAKIOW CIEAYIONIed MNepeMeHHOH
3aBHCEJI0 TOJBKO OT PAHEE BBIUUCICHHBIX IEepeMEHHbIX. U1 paccMaTpuBacMON CHCTEMBbI
YPaBHEHUN 3TOT NOPSAJOK TaKOB:

R(t), W), R@{), W), PR(),..

Cay4aiinble nepeMeHHbIe

B npousBoAaCTBEHHOM NpuMepe, Kak B OOJBIIMHCTBE MMHUTALMOHHBIX MOJEJEH, TOYHBIE
3HAYEHUs HEKOTOPhIX IE€pPEMEHHbIX HeW3BecTHbl. Hampumep, NpOU3BOIUTENBLHOCTH CTAaHIUIM
HEU3BECTHbI U SBIIAIOTCA CIy4YailHBIMU BEIMYMHAMHU, UMEIOIIMMM 3a/laHHOE pachpenesneHue. B
cityuae Urpokos, «mepepadaTbIBaOIMX» CIUYKH, IPOU3BOIUTEILHOCTH OIPEAEIISIMCh OpocaHneM
KyOuka. I109TOMy MPOM3BOAMTENBHOCTh Kaxa0ro Mrpoka Ha KakKIOHW UTEpalyu ONpeaeisiiach
CIIy4alHOM BEJIMYMHOM C IUCKPETHBIM DPABHOMEPHBIM pPAaclpEele/IEHUEM, B HHTEPBAJNE IIEJIBIX
3Ha4yeHui ot 1 10 6.

B OGonee obmem ciyyae mpeanosiaraercsi, 4YTo Kakias MPOU3BOAUTEIBHOCTh HMEET
HEKOTOpOE 3aJaHHOE pacmpenelieHne. Toraa NpOM3BOAUTENBHOCTh I-i CTAaHIIMM B MOMEHT t
ABJIAETCS pealu3aliedl CIIy4alHOM BEJIMYMHBL, KOTOpas MMEET JaHHOE pACHpENEICHHE.
Pacnpenenenue MOXKET OBITh CBOUM JUTS KaKJI0pH CTaHLINH, TO eCThb

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

YnpasJjieHue MOAeJIMPOBAHHEM

Tenepp MOXKHO oONHCaTh MPEACTABICHHYIO BBIIE HUIPY B TEPMHHAX BBEICHHBIX
nepeMeHHbIX. MoaenMpoBaHie HAYMHAETC C 3aJaHUs] HA4aJIbHOI'O COCTOSIHUS CUCTEMBI, KOTOPOE
orpezenseTcs 3Ha4YeHUsIMH ITepeMeHHbIX B MoMeHT t=0. B Hamem npumepe:

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

[Ipon3BOIUTENBHOCTH TEPBOrO IepHojia BBIOMPAIOTCS Kak 3HAu€HUs PaBHOMEPHO
pacripe/ielIeHHbIX CIy4allHbIX BeIMYMH (OpOCOK KyOuKa):

C.H=4 C,)=2, C,(1)=5.
[To ypaBHEHMAM MOJIENN PACCUNUTHIBAIOTCS 3HAYEHUS IEPEMEHHBIX B 1 -1 ITepuoa:
RO=4 W,®=0 RO=2 W,0=0, R@=2.

MogaenupoBanne 2- WTEpallMM, C HOBBIMH  3HAYEHUSIMU TPOU3BOJUTEIIBHOCTEH KaK
CIy4alHBIX BEJIMYUH ISl t = 2:

C,(2)=3 C,(2)=4, C,(2)=1;
R(@)=3 W((2)=2 P((2)=4, W,(9=0, PR(2=1.

AHaJIOrM4HO MOJENUpyeTcs 3-9 UTEpALIUsL:

C1(3) =1 C2(3) =3, C3(3) =1



RO=L W,@)=1 PE=2 W,@=3 PRE@-=L.

[Ipornecc mpopomKaeTcst MOCaeI0BaTeNbHO, TOKA HE OYAeT JOCTUTHYT BPEMEHHOW TOPU30HT
T =10.

MopneaupoBanue THHAMHYeCKoii cucTembl B MS Excel

Bnauane monenupyercs nepexoj CUCTEMbl U3 COCTOSIHUSL B MOMEHT t=0 B COCTOsIHHME B
MoMmeHT t=1. [IpousBogutensuoctu 1-i, 2-i1 u 3-i1 cranumii Moaenupyrorcs B sueiikax B4,E4 u H4,
COOTBETCTBEHHO. B Kkaxkmoil u3 »THX s4eek 3amucaHa ¢Gopmylna, 3ajgaronias pPaBHOMEPHO
pacipeeNeHHYIO [EJI0UYUCIECHHYIO CIy4YallHYIO BEJIMYUHY B HHTEepBaJie oT 1 10 6:

=[HEJIOE(CJTYUC()*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 mMaTeMaTH4yecKyr0 Mojelnb, 3afaBaemyro (opmymnamu (7.1)-(7.5), mocTpoutsb
KOMITBIOTEPHYIO MO/JIEJIh, IPOU3BECTH MOIeNIMpoBaHue padoThl B TeueHue 100 cMeH it pa3InyHbIX
MIPOU3BOJCTBEHHBIX JUHUN. OLEHUTh CPEIHUN BBIXOJ TOTOBOM MPOAYKIMH 32 CMEHY, M €ro
CpeIHEKBaJpaTUyecKoe  OTKIOHeHue. OmnpenenuTb  CpeAHHME  IOKa3aTelu  KOJIMYEeCTBa
HE3aBEPILIEHHON MPOIYKLIUH.

1) npou3BOJICTBEHHO! JHMHUHM COCTOSINECH M3 4 CTaHKOB, CIy4aiiHas BEJMYMHA 3aaiomias
MPOU3BOAUTENBHOCTh KAXJOr0 CTaHKa MMEET pPAaBHOMEPHOE paCIpEAeNICeHHEe CO CPEIHHM
3HauUEHUEM PaBHBIM 5 U nucnepcueii 4.

2) MPOW3BOJICTBEHHON JIMHKH, COCTOSIIEH W3 5 CTaHKOB, CilydyaiHas BEIWYHMHA 3aafoIias
MPOU3BOJUTENIBHOCTh KaXKIOr0 CTaHKAa MMEET TPEYrojibHOE CO CPEeIHHUM 3HAYEHHEM paBHBIM 6 U
nucriepcuet 4.

3) IpOM3BOJICTBEHHOM JMHUU COCTOSAIICH M3 5 CTAaHKOB, ClydaiiHas BEJIMYMHA 3a7arolias
MIPOU3BOIUTENIBHOCTh KaX/10I0 CTaHKa UMEET HOPMaJIbHOE pacHpeeIeHne CO CPEIHUM 3HAUEHUEM
paBHBIM 7 U qucnepcuei 4.

IIpakTnyeckoe 3ansitue Ne8. IlocTpoenme amarpaMM 0TOOpakalwIMX Pe3yJabTAThI
IKCIePUMeHTAa

VII ®umepa npenHa3HayeHO [Jis COIMOCTAaBJIIEHHS JBYX BBIOOPOK IO 4YacToTe
BCTPEYaEMOCTH MHTEPECYIOIIETo HccieaoBarens s pexra.

(cpaBHEHUE IBYX BBIOOPOK, NMPEACTABIEHHBIX U3MEPEHNEM IO TUXOTOMUYECKOM LIKaJIe)

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

Cytp yrnmoBoro mnpeoOpa3zoBanus Duinepa COCTOMT B MEPEBOJE IMPOLEHTHHIX J0Jei B
BEJIMYMHBI [IEHTPAJIbHOTO yIja, KOTOPBIA HM3MepseTcs B paauaHax. bosbliei mporeHTHOH noie
OyZeT COOTBETCTBOBATh OOJBIIMN YTOJI @, a MEHbIIEH J0J€ - MEHBIIUN YroJl, HO COOTHOLICHHUS
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 3HaueHWE KpUTepusi Bo3pactaeT. Uem Oonblne BemuumHa @OF, TeM Oojiee BEpOSTHO, YTO
pa3ianuus JOCTOBEPHBI.



l'unoressr YII @umepa

Ho: Jonst nur, y KOTOPBIX MPOSIBISIETCS UccaeayeMbiid ddekrt, B BeIOOpke 1 He Oosblie,
4eM B BEIOOpKE 2.

Hi: doss nuir, y KOTOPBIX MPOSBIISIETCS UCCiIenyeMblit 3¢ dekT, B BIOOpKe 1 Gosibiie, yem B
BBIOOpKE 2.

Orpanunuenus YII ®@uiepa

1. Hu ogHa U3 COMOCTABIISIEMBIX J0JICH HE JOKHA OBITH PABHON HYIIIO.

2. BepxHuil mpenen B KPUTEPUU (P OTCYTCTBYET - BBIOOPKHM MOTYT OBITH CKOJIb YTOIHO
OOJIBILIMH.

Hwxuuii npenen - 2 HabmroaeHus B OJHOM U3 BBIOOPOK. OHAKO JOJKHBI COOTIOAATHCS
CJIeIYIOIIE COOTHOLIECHHUS B YUCICHHOCTH JIBYX BHIOOPOK:

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 HAOIIOACHUS, TO BO BTOPOI JIOJDKHO OBITh HE MEHee 7:

n=3 -> N>7;

B) €CJIM B OJTHOI U3 BEIOOPOK Beero 4 HaOII0ICHuS, TO BO BTOPOM JTOJDKHO OBITH HE MEHee 5:

ni=4 -> n>5;

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

B npunnune Bo3MOXXHO M CONOCTABJIICHHE BBIOOPOK, HE OTBEUAIOIIUX ATOMY YCIIOBHIO,
HaIpUMep, C COOTHOIICHHEM nj=2, N;=15, HO B ATHUX CIy4asiX HE YyIACTCS BBIIBUTH JOCTOBEPHBIX
pa3Inuui.

YrioBoe mnpeodopazoBanue @Duinepa MNpPUMEHSETCS sl CPaBHEHHS JBYX IMPOIEHTHBIX
JIOJICH, IIPH YCIOBUHM, YTO UX cymMa cocTtapisier 100%.

Ya006CTBO MaHHOTO KPUTEpUS OYEBUAHO: OH MOXKET IMPUMEHSATHCS K KavyeCTBEHHBIM
JAAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIINM, OH MPHUMEHSETCS K IMPOIECHTHBIM JIOJISIM
(KOTOpbIE OYEHb PACHPOCTPAaHEHBI B SKOHOMHUKE, ICUXOJIOTHH U MEJaroruke).

Orpanuyenus AJis1 NPUMeHEHUs YIJI0BOro npeodpazoBanusi @uinepa:

1. IlpouieHTHBIE JONMU AOJKHBI OTpaXkaTh BEPOSITHOCTH TMOSIBICHUS COOBITUS B OJHOU
BbIOOpKE, T.€. B cymMmMe cocTaBisaTh 100%.

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

3. Hwxuwuit ipenen — 2 HAOMIOIeHUS B OJTHOW U3 BBIOOPOK. [Ipr 3TOM HEOOXOAUMO, YTOOBI
BBIOOPKH YZAOBIETBOPSIU CIEAYIOIUM YCIOBHSIM:

- €CJIM B OJHOM BBIOOpPKE POBHO 2 HAOIIOAEHHUS, TO B IPYTrOM JTOJKHO ObITh HEe MeHee 30);

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

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

IIpakTuueckoe 3ansaTue Ne9. IlocTpoenne rpeko-JIaTHHCKUX KBAIPATOB U NPOBe/ieHUE
AUCIEPCHOHHOI0 AHAJINU3A Pe3YJIbTATOB IKCIIEPUMEHTA

3agaHue: MOCTPOUTH TPEKO-TATUHCKHE KBAApaThl M TPOBECTH JAUCIIEPCHOHHBIM aHAIU3
PE3yIBTATOB DKCIIEPUMEHTA.

IIpouenypa oueHuBaHus

O1ieHKa BBIMOJIHEHHON MPaKTUUECKOM pabOoThl MPOBOIUTCS MO CIEAYIOIIUM KPUTEPUSIM:
Hanuuue Bceil cymecTBeHHON nHpOpManuu o padore

TO4YHOCTB U ITOJIHOTA IIPEIOCTABIISAEMBIX CBEICHUI

HenpoTtuBopeurBocTs MpUBOIUMON HH(OpMaLIUN

[TpaBUIBHOCTH HHTEPIPETALMN U BHIBOJIOB, KOTOPbIE CAETIAHbI 110 pe3yJibTaTaM padOThI
CreneHb NTOCTHKEHUS CTYAEHTOM MMOCTABICHHOMN LENTn

O60CHOBaHHOCTH MMPUMEHSEMOTO PELICHHUS

['pamoTHOCTH (comepkaTeabHas) UCIOJIb3yEeMBIX (POPMYIHPOBOK

NogakrwnpE

Kputepun oneHk# 3a 0TYETHI IO IPAKTUYECKUM paboTam:



— OLICHKA «3auT€HO» CTABUTCS CTYAEHTY, KOTOpBIM IPOJEMOHCTPUPOBAI PE3YJIbTAThI
BBINOJIHEHUS NPAKTUYECKOM paboThl, COOTBETCTBYIOIIME ITOCTABICHHBIM 3a/layaM, M MPeAOCTaBUI
oT4yer, O(OPMIICHHBIH JOJDKHBIM O0pa3oM M COJEpKALIMA KpPaTKOE OINUCAHHE MOIYYEHHBIX
pe3yibTaToB;

— OILICHKA «HE 3a4TE€HO0)» CTABUTCS CTYJEHTY, KOTOPbII HE IPOAEMOHCTPUPOBAI PE3YJIbTAThI
BBITOJIHEHUS IPAKTHYECKOW pabOThl MM HE MIPECTABUII 110 HEW OTYET WM MPEJICTaBICHHBIN OTYET
HE COOTBETCTBYET TPEOOBAHUAM 110 0(OPMIIEHUIO.

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

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTeCcTAlu

Cemectp 1

Ne Bonpocsl K 3auery

Ponnb OKCIICPUMCHTA B IIPOBCACHNUHN HAYYHOTI'O UCCIICAOBAHU S

CucreMHBIE MMPpOrpaMMHBIC CPCACTBA, NX HASHAUCHUA U XaPAKTCPHUCTHUKHU.

1

2

3 HOCTpOGHI/IC QJICKTPOHHBIX Ta6J'II/IL[ JJIA UCXOJHBIX JaHHBIX SKCIICPUMCHTA

4 | Ocobennoctu IMOCTPOCHHA I'PCKO-JIATUHCKHUX KBAJApPaTOB KW IMPOBCACHUC AUCIICPCHOHHOI'O
AHAJIN3a PE3YyJIbTATOB SKCIICPUMCHTA

Ynpasnenue, oOpaTHasi CBsI3b, 00BEKT yIPaBICHHUS.

FpeKO-JIaTI/IHCKI/Ie KBaaApaThbl B IJIAHWUPOBAHUH SKCIICPUMCHTA

IloctpoeHue quarpamm 0TOOpa)karolUX pPe3ysIbTaThl SKCIIEPUMEHTA

5
6
7 | MoaenupoBaHme MPOU3BOACTBEHHBIX IporieccoB B MS Excel
8
9

«Ilouck pemenns» B MS Excel

10 | ITocTpoenune nTuHAMHYECKHX MOjelei mpousBoacTtea B MS Excel

11 | OroGpaskeHre U UHTEPIIPETAINS PE3YIbTATOB IKCIIEPUMEHTAIILHOTO UCCIICI0OBAHUS

12 HOCTpOGHI/IC HMUTALMOHHON MOJEIH IJIs MOJIYUYCHUSA CTATUCTUYICCKHUX JAHHBIX

13 | [TocTpoeHne IEKTPOHHBIX TAOJIHIT JJII UCXOTHBIX JTAHHBIX KCIICPUMEHTA

14 I/ISMepeHI/Ie PE3YJIBLTATOB U IMOJTYYCHHUC SKCIICPUMCHTAJIbHBIX TAHHBIX

15 | KomnelotrepHast Moenb AJisi KpuTepus Xu-KBajapar

16 | CraTuctuueckue MCTOAbI ONCHKHN JOCTOBCPHOCTU IKCIICPUMCHTAJIBHBIX JAdHHBIX

17 | KomnbloTepHas Moaens Juist kputepusi Kpamepa-Yamma

18 | KommbloTepHbIe CcHCTEMBI OOpaOOTKH CTAaTUCTHYECKHX JAHHBIX OSKCIIEPHUMEHTAIBLHOTO
HCCIEA0BaHUS

19 | KommsroTepHast MOACIH I KPUTEPHS «YTIIOBOE IpeoOpa3oBanue duriepay

20 KHaCCI/I(I)I/IKaI_II/ISI CTaTUCTUYCCKUX MCTOI0B U 00J1acTh UX IMPUMCHCHU

21 | IlmaHpoBaHMe SKCTIIEPIMEHTa 1 00pabOTKA JAHHBIX C MMOMOIIBIO JJATHHCKUX KBaJPaTOB

22 | IlocTpoeHue 3JIeKTPOHHBIX TaOIMIL AJ1si 00pabOTKH pe3yabTaTOB SKCIIEPUMEHTA

23 | CpaBHHTENBHBIN aHATN3 KpUTEpHs XU-KBajapat u kpurepus Kpamepa-Yomna

24 | TIpoBeneHne SKCIIEPUMEHTA C IIOMOIIBI0 MMUTAITMOHHON MOJICITH

25 HOCTpOeHI/IC HMUTALMOHHON MOJSIN IJIs MOJIYYCHUSA CTATUCTUYCCKUX NAHHBIX

26 | OroOpakeHHe U MHTEPIPETAIUS PE3YIbTATOB IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS

27 | DTanbl MPOBCACHU A SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHUA

28 | MonmenupoBaHue HEJICTCPMUHUPOBAHHOCTH TPOU3BOJCTBCHHBIX CHCTEM C ITOMOIIBIO
ANEKTPOHHBIX TAOJIHUIL

29 | OCHOBHEBIE DIIEMEHTHI Y TOHATHSA CUCTEMHON THHAMUKHA

30 | JIuckpeTHO-COOBITHIHOE MOJICTMPOBAHNE KaK MHCTPYMEHT MOIJICPIKKH MPUHATHS PEIICHHHA
B JIOTUCTUKC
31 | KonnenryaibHbIe MOJCIH B CHCTEMHOM TMHAMUKE




Ne Bonpocsl k 3a4eTy
n/n

32 | Ilonsitue oOpaTHOM CBS3HM B TMHAMHYECKUX CHCTEMaxX

33 | Kimaccudukanus pealbHbIX CUCTEM M UX MOJIeNIeH

34 | Cuctemsl yripaBiieHHUs MaTepUaIbHBIMU TOTOKAMU

35 | BRox m penakTHpoBaHHE TEKCTa: W3MEHEHHE WIPU(PTA, WHTEPBAJIOB MEXKAY CTPOKAMH,
BBIDAaBHMBAHHE TEKCTa, M3MEHEHHE TIpaHull ab3aina, MoAuépKuBaHue, Me4yaThb TEKCTa B
KOJIOHKAX.

36 | Coxpanenue TekcTa, 3arpy3ka (aiija Ha DJKpaH, Iepe3anuch Ha JAPYrol JHUCK.
(dhopMaTupoBaHUe AVCKA.

37 | KomupoBanue TEKCTa pa3IUYHBIMU CIIOCO0AMH, TIEPEMEIICHHE TEKCTa Pa3IuIHBIMU
crocobamu, yJjajieHue TeKCTa.

38 | DkcnepruMeHTaIbHBIC MOJICIH

39 | [TapameTpbl CTpaHUIlBI, MPEABAPUTEIBHBIN MPOCMOTpP, CO3/aHUE KOJOHTHUTYJIOB, IEYaTh
TEKCTa

40 | BctaBka B TEKCT M peIAKTUPOBAHUE PUCYHKOB U3 rpauecKuX peJakTOpPOB.

41 | Opranu3zanvoHHasi ¥ IPaBOBasi OCHOBA YIIPaBJICHUS UCCIIEAOBATEIHCKUM KOJUIEKTHBOM

42 | Opranu3aiioHHas ¥ MMpaBoBasi OCHOBA YMPaBIEHUS HCCIEA0BATEIbCKUM MEKIyHAPOTHBIM
KOJUIEKTHBOM

43 | DTryeckre HOPMBI PU MPOBEACHUN HKCIIEPHUMEHTA

44 | DTrdeckre HOPMbI B YIPABICHUHU UCCIEAOBATEIHCKUM KOJJIEKTUBOM

7.3.2. Kputepuu u HOPMbI OLlEHKH
®opma
Cemectp MPOBEACHII Kputepun u HOpMBbI OLIEHKHU
NMPOMEKYTOUHOI
arTecTanuu

OneHka «3a4TeHO0» BBICTABIISAETCS B Cllydae €Cln
CTYZIEHT, OTBEUasi Ha BOIIPOC CBOOOIHO ONEPUPYET
TEPMHUHOJIOTMEN, TPAMOTHO CTPOUT CBOIO PEYb,
OTBET OCHOBAH Ha U3YYEHUU HE TOJIKO YyUeOHOH,
HO U Hay4YHOU JIUTEPATypbl U HOCUT OCMBICIICHHBIN
XapakTep, a He XapaKTep «3a3yOpuBaHU», IPU
9TOM CTYJI€HT JIOJDKEH BBICKa3bIBaTh COOCTBEHHYIO
1 3auer MO3UIUIO IO HanboJIee CIIOPHBIM BOIIPOCAM.
CTyZneHT NOJHOCTHIO PaCKpbIBAET OCTABIEHHBIN
BOITIPOC M OTBCYACT HA HOHOJ’IHI/ITGJ’IBHBIﬁ BOITPOCKHI

«3aduTCHO»

OneHka «He 3a4TEHO» BBICTABIISIETCS B TOM
ClIydae, €CJIM CTyJEHT HEe OTBEYaeT Ha BOIIPOC,
100 OTBET HOCUT XapaKTep «OOPBIBOUHBIX)
3HaHUU. CTyIeHT paKTUYECKH HE OPUEHTUPYETCS
B BOIIPOCE.

«HE
3a4TCHO»




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoanorexe /
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. Meroaonorust HAyYHOTO MCCIIEIOBAHUS YyeOHuk 2019 SBbC
«ZNANIUM.CO
M»
3 | Munsko J. B. Mertoapl TPOTHO3UPOBAHUS U UCCIEAOBaHUS | Y4ueOHOe mocodue 2017 3BC «IPRbooks»
ornepanun
8.2. lonoHuTEIBHAS JIATEPATYPa
KouuyecTBO B
Tun (yueOHuMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n MeToanYecKoe mocoome,
HaumenoBanue
NMPaKTHKYM, AP.) 3EC
1 | CkBoproBa JI. M Metoaonorus Hay4HbIX UCCIIEI0BaHUN YyeOHoe nmocobue 2014 9BC «IPRbooksy»
2 Teunena B. 3. Opranu3zanus ucclieJ0BaTeIbCKOM V4eOHO-METOTNYECKOE 2016 OBC «IPRbooks»
JEeSTeIbHOCTH C UCTIONB30BAHUEM nocooue
COBPEMEHHBIX HAYIHBIX METOJIOB
3 JlammaeBa M. T. Metoaonorust HAy4HbIX UCCIIEIOBaHUN YuebHoe rmocobue 2017 OBC «IPRbooks»




8.3. IlepeueHb mpodeccHOHATBHBIX 0a3 JAaHHBIX U HH(POPMANMOHHBLIX CHPABOYHBIX
CUCTEM

e  WebofScience[DnekTpoHHBI pecypc] : MyJIbTUIUCIUIUIMHAPHAS pedepaTtuBHas 0Oa3a
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016—. — Pexum JOCTYyIIA:
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

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

e Elibrary[DnekTpoHHblid pecypc] : Hay4yHas JJIEKTpoHHas Oubnuorexka. — MockBa: HOB,
2000—. — Pexxum nocryma: elibrary.ru. — 3ari. ¢ akpana. — S3. pyc., aHri.

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

e ScienceDirect[ DneKTpOHHBIH pecypc] : KOJUJICKIUSA AJIEKTPOHHBIX KHUT
uznarenbcrBa Elsevier.  — Netherlands: Elsevier,  2018-. —  Pexum  jgocryna:
sciencedirect.com. — 3aru. ¢ skpaHa. — 5I3. aHIJI.

o Cambridgeuniversitypress| DneKTpoHHBIH ~ pecypc] : IKypHaIbl  HW3JATEbCTBA.  —

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

e NEICON [DnaexTpoHHBIH pecypc]: IeKTpoHHas HHPOpMAIIHS: apXUB HAYYHBIX >KYpHAJIOB.
— MockBa: HOMKOH, 2002—. — Pexxum mocryna: neicon.ru/resources/archive. — 3ari. ¢
sKpaHa. — 3. pyc., aHIJL

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne PexkBU3UTHI JOTOBOpA
HanmenoBanue 110 1 . p
n/n (mata, HOMep, CPOK AEeHCTBHUA)
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 mpoBeneHust | CTomsl YYEHUYECKUE JIBYXMECTHBIE

3aHATUM  JIGKIMOHHOTO  THMA.  Y4eOHas | (MOHOOJOK), CTOJ YUCHUUYECKH
ayAMTOpUsl  JUIA  TIPOBEACHUS  3aHATHH | IBYXMECTHBIA , CTOJ MPENOaBaTeIbCKHH
CEeMHUHAPCKOro THUMa. YueOHas ayAUTOpHs sl |,  CTydl  IpPEenoJaBaTeNbCKUM,  JlocKa
{ | KYPCOBOTO MPOCKTHPOBAHHs (BBITIOJIHEHUS | ayTUTOpHAs (MenoBas), kadenpa,

KYpPCOBBIX paboT). YueOHas ayauTopusi Uil | IPOEKTOP, IKPaH.; KOMIIBIOTED.
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYyNbTallMii. Y4eOHas ayauTopus JUis
MPOBEJICHUS 3aHATHHA TEKYIIEr0 KOHTPOJS U
npomexyrounoii arrectarmu (C-801)

Kommprorepnsiii kinacc. YueOHas ayautopus | [lepeHocHON mpoekTop , 3KpaH., CTOJbI
JUTSL TIPOBEICHUS 3aHSATUM JIEKIIMOHHOTO THMA. | YYEHUUYECKHE, CTOJ MPENo/1aBaTelIbCKUi,
2 | YueOHas ayaumtopusi g npoBeneHus | ctynbs, [IK ¢ Berxomom B ceth HTEpHET .
3aHATHM CEMUHApCKOro Tuma. YyeOHas
ayJUTOpHUsSl JUIsl TIPOBEJICHUS! J1TaOOPaTOPHBIX




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

pabot. YuebHas ayauTopusi Ijsi KypCOBOTO
MPOSKTUPOBAHMS  (BBITIOJTHEHHSI KYPCOBBIX
pabor). YueOHast ayauTopus AJI POBEACHHS
TPYMIOBBIX u WHIMBUTYIbHBIX
KOHCyJbTallMii YueOHas aynuropus JUis
MIPOBEJICHUS 3aHATUNA TEKYIIETO KOHTPOJIS H
MPOMEXKYTOUHOW  arrtectanuu.  Kabuwner

nHpOpMATUKH (KOMIIBIOTEPHBIE Kiacchl). (-
814)

[Tomemnienue Uisi caMOCTOSATENbHOM PpPabOThI
crynenros (I"'-401)

Croutbt Y4YEHHUYECKHUE, CTYJIbA
yuenndeckue, [IK ¢ BeIxomoM B cerb
WNHuTepuer




