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

b1.B.03

(uHOeKc OucCyuniuHbot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MGTOI[I/IKa IMMOCTAHOBKH U NPOBCACHUSA SKCIICPUMCHTA

(HaumeHo8aHUe OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.06.01 DnexTpo- U TEIUIOTEXHUKA

HaIpaBJIEHHOCTH (TIPpOdUIIB)
DIEKTPOTEXHUUECKUE KOMIUICKCH M CHCTEMBI

dopma o0yueHHS: OUHAs
I'ox mabopa: 2021
O6mras TpynoeMkocTb: 6 3E

Pacnpeueneﬂue aC0B JUCHUIIMHBI IO CeEMECTpaM

CemecTtp 1
dopmMa KOHTPOJIA 3auer Hroro
Buj 3ansiTuit
Jlekuun 18 18
JlaGopatopHble
[IpakTnueckue 18 18

PykoBo1cTBO: KypcoBbie paboThl (poekTsl) / PI'P

IIpoMexxkyTouHas arrectanus

KonraktHas pabora 36 36
CamocTosiTenbHas paboTa 180 180
KonTposnb

HToro 216 216




Pabouyto mporpamMmy cocTaBuiI(H):

[Tpodeccop aenapramMeHTa MarucTparypsl (OH3HEC-IPOrpamMM), TOKTOP SIKOHOMHYECKUX HAYK,
npodeccop, Casenkos [1.JI.

(Oondicnocmy, yuernoe 36anue, cmenensb, Pamunus U.0.)

PykoBouTeIb IenIapTaMeHTa MarucTpaTypsl (OU3HEeC-porpamMm), KaHAUIAT SIKOHOMUYECKHX HAYK,
noueHt, [llepcrodurosa A.A.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUILUTHHBL:

OtcyTcTBYyeT

Peneunsent

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

Pabouass mporpamma nucuuiuiMHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yuebGHOro miana
HarpaBjeHus: noArotToBku 13.06.01 DaexTpo- u TenIoTeXHUKa

Cpok aeiicTBusi padoueii nporpaMmbl IUCUUILIHHBI 10 «30 ceHTsA0pa 2025 1.

COI''TACOBAHO

3aBenyromuit kadenpoit
«DNEeKTPOCHAOKEHHE U AIEKTPOTEXHUKA»

« _» 20 B.B. BaxnuHa
(noonucw) (HU.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu nemapraMeHTa MarucTpatypsl (OU3HEC-porpamMm)

(mpotokomn 3acenanus Ne 1 ot «01» centsiops 2020 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ies1b OCBOEHUS JUCHMIUIMHBI — TEOPETHUECKU U NMPAKTHUECKU U3YyUUTh, U COPMHUPOBATD Y
00y4aromuxcsi HABBIKM HCIOJB30BAaHMS METOAOB IUIAHHUPOBAHUS OJKCIEPUMEHTa, cOopa u
cUCTeMaTH3allud JaHHbBIX, YHUCICHHOM OOpabOTKM IOJY4YEHHBIX PpEe3yJbTaTOB U KOPPEKTHOMH
MHTEPIIPETALIUU PE3YJIbTaTa SKCIIEPUMEHTAILHOTO HCCIIE0BaHUS

2. Mecto nucuuminabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AUCHUIUIMHA:
JUCLUIUIMHBI IPEABIAYIIETO YPOBHS 00pa30BaHUsl.

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIUMO KaK
NPEIIIECTBYIONICE: 3HAHUS M YMCHHUs, PUOOPETacMbIe MPH M3YYCHUU TUCIUILTHHBI HEOOXOIUMBI
npu BeInosiHeHNH biioka 3 «HaydHble ucciieoBanus», HAMMCAHUN U MIOJTOTOBKE K 3aIIUTE HAyYHO-
KBTI (UKAIIMOHHON PabOTHI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

HNuauxkaropsl
dDopmupyeMbie U
JOCTHKEHH S
KOHTPOJINpYyeMble . I[Inanupyembie pe3yJbTaThl
KOMIIETEeHI[HHU KOMITeTeHITH o0y4yeHHs
(Ko ¥ HAUMEHOBAHUE) (xox 1
HAaWMEHOBAHHE)
OIIK-1 Brageauem - 3HaTh: METO/IOJIOTHIO TEOPETHIECKUX
METOJIOJIOTHEN TEOPETHUECKUX U U DKCTIEPUMEHTAIbHBIX
AKCIIEPUMEHTAITLHBIX HCCICIOBAHUI
HCCIIeIOBaHUI B 00J1aCTH YMeTh: IPUMEHSATh METOI0JIOTHUIO
npo¢ecCuOHAITBHON TEOPETUICCKHUX U
JEATEIIbHOCTH IKCIIEPUMEHTAIBHBIX HCCIEA0BaHUN
B o0yiactu npodecCuoOHATBHOM
JeATeIIbHOCTH
Bmagers: MeTogomoruei
TEOPETUYECKHUX U
IKCIIEPUMEHTAILHBIX UCCIICIOBAHUN
B 00acT npoeccuoHaNbHOM
JIEATEIBHOCTH
OIIK-3 CriocoOHOCTBIO K - 3HAaTh: METOAbI UCCICIOBAaHMS U HX
pa3paboTKe HOBBIX METO/IOB MIPUMEHECHHE B CAMOCTOSITSIILHON
HCCIIEIOBAHUS U HX Hay4YHO-HCCIIeI0BATENIbCKON paboTe
MIPUMECHCHHUIO B YMeTh: pa3pabaTeiBaTh HOBBIE
CaMOCTOSITENTLHOW Hay4HO- METO/IbI UCCTIEIOBAHUS U TIPUMEHSTh
HCCIIEI0BATEIbCKOM B CaMOCTOSITEJIbHOW HAyYHO-
JIEATEIIbHOCTH B 001aCTH HCCIIEIOBATEIbCKOM IEITCIbHOCTH B
npodeccroHanbHOM o0ractu npodeccroHalbHOM
JEATEIIbHOCTH JEATeIIbHOCTH
Brnagets: HaBBIKaMU pa3pabOTKH
HOBBIX METOJIOB HCCIICIOBAHUS B
obnactu mpodeccuoHaTbHON
JEATEIIbHOCTH




®opmupyeMbie U
KOHTPOJINpYeMble
KOMIETeHIHH
(K0 1 HAUMEHOBAaHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIU i
(xom m
HaNMEHOBAHME)

IlnannpyemMble pe3ybTaThl
o0y4eHust

[TK-1 CnocobHOCTBIO
OPHEHTHPOBATHCS B IIOJTHOM
CIIEKTPE HayYHBIX IPOOIIEM
npogeccuoHaTbHON 00JIaCTH

3HaTh: COBPEMEHHbBIE HAyYHbIC
JOCTUKCHHUS U UJICH B
npodeccroHanbHON 00JaCTH

YMeTb: reHepupoBaTh HOBBIE UIECH
IIPY PELIEHUN UCCIEA0BATEIBCKUX U
IIPAaKTHUYECKUX 3a/1a4

BJ'Ia,Z[CTB: HaBBIKaMH pa6OTBI
KPpUTHYCCKOI'0 aHajin3a HOBBIX
IIoAXO040B B HCCIICAOBAHUAX




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIA
Monyanb . HaumeHoBaHue TeM 3aHATHH
yueOHoi . Cemectp |O0bem, 4.| bamuabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
(pa3nein) (yueOHOM padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
JIex 2 - R
Pounb skcniepumenTa B poBeIeHUU HAYYHOTO
HCCIe0BaHUS
Cp 10 - -
[P 6 - - KomriekT otueToB no
[TocTpoeHue IeKTPOHHBIX TAOIHUIL AJIs MPAKTUYECKUM
MCXOJIHBIX JTAHHBIX SKCIIEPUMEHTA pabotam
CP 10 - R
Jlex Drarnsl MPOBEIEHHS SKCIIEPUMEHTAIBHOTO 2 - -
cp nccaea0BaHus 10 - -
Meroauka N3mepenne pe3yabTaToOB U MOJYYCHHE
MMOCTaHOBKHU U AKCIIEPUMEHTAIBHBIX JaHHBIX 1
NpOBE/CHUA | T1p 2 - - KommnekT otueToB no
PKCTICPUMEHTA|
KomrbrorepHast MOJIeNb ISt KpuTepusi Xu- [PAKTAECCKIM
KBaJ[par pabotam
CP 10 - -
Jlex CraTHCcTHUECKHE METOAbI OIIEHKHU 2 - -
CP JIOCTOBEPHOCTH HKCIIEPUMEHTAIBHBIX JTAHHBIX 10 - -
[P 4 - - KommiekT oTueToB no
KoMInbroTepHas MOJIENb ISt KPUTEPHSI TIPaKTHHCCKNM
Kpamepa-Yoma paboTam
CP 10 - R
Jlex KomnbroTepHbie cucTeMbl 00paboTKu 2 - -
CP CTaTUCTUYECKUX JTAHHBIX 10 - -




®opMbI TEKYLIETO

Bun . KOHTPOJIA
Monyanb . HaumeHoBaHHe TeM 3aHATHH
(paszen) yueOHoi (yaeBHoii padoTbI) Cemectp |O0bem, u.| bamuabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
padoThbI OLICHOYHOI'0
cpeacTsa)
1P 6 - - KommnekT otueroB no
KoMmIibroTepHas MOAENb Ik KPUTEPHSI [PAKTHICCKUM
«yriioBoe npeobpazoBanue Puiepay paboTam
CP 10 - R
Jlek Krnaccudukanus ctaTUCTUYECKUX METOOB U 2 - -
CP 00J1aCTh UX MPUMEHECHHS 10 - -
1P 2 - - KomMmiekT oT4eToB 1Mo
[TnanupoBanue skciepuMeHTa U 006paboTka [IPaKTHYECKAM
JTAHHBIX C TOMOIIBIO TPEKO-JIATHHCKUX paboTam
KBaJIpaToOB
CP 10 - -
Jlek [TocTpoenue 3MeKTPOHHBIX TAOIUIL TSt 2 - -
CP 00paboTKH pe3yabTaTOB IKCIIEPUMEHTA 10 - -
I1P 4 - - KommiekT oTueToB no
CP CpaBHUTENbHBIN aHAN3 KpUTEpUs Xu- 10 - - PAKTHYECKIM
kBazapat u kputepus Kpamepa-Yamma paGoTtam
Jlek [IpoBeneHue sKCIepuMEHTA C TOMOIIBIO 2 - -
CP WMUTAIIMOHHON MOJIENH 10 - -
TP 4 - - KommnekT otuetoB no
CP [TocTpoeHre UMUTAITMOHHON MOJENTH AJIst 10 i _ IPAKTHYCCKIM
MOJTyYEHUS CTATHCTUICCKUX JTAHHBIX paboTam
Jlex OTtoOpakeHre U HHTEPIpETAIUs Pe3yIbTaTOB 2 - -
CP SKCTIIEPUMEHTAIBHOTO UCCIIEOBAHUS 10 - -
1P ITocTpoeHUe MOJIEIH HIEKTOPATBHOIO 2 - - KomriiexT oT4eToB 1o
Cp Iporecca — yTOYHEHHash KOMIBbIOTEpHAst 10 - - [PAKTIHICCKIM
Mozens JlayHca paboram




Moayab
(pa3nein)

yueOHoi

Bun

padoThI

HaunmenoBanue TeM 3aHATHI
(y4ueOHOM padoThI)

Cemectp

Oo0nem, u.

Baniabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI 0
cpeacrsa)

CP

HO,Z[FOTOBKa K 3a4€Ty

10

Bomnpocsl k
[MPOMEKYTOUHOMN
aTTECTAI[UU

HToro:

216




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B pamkax u3y4eHus: TUCIMILTHHBI « METO KA TOCTAaHOBKH M TIPOBEICHHSI SKCIIEPHUMEHTAY
IPEyCMOTPEHO UCIIOJIb30BAHUE CIICAYIOIIUX 00pa30BaATEIbHBIX TEXHOJIOTHIA:
® TCXHOJOTHS TPATUIMOHHOTO OOYYCHHS: JICKIMM W [PAaKTHYCCKHEe paboThI,
camocTosITeNbHas paboTa;
® TEXHOJIOTHsS MPOSKTHOIO OOYUEHHSI: peaIM3allisl U 3aIlUTa OTYCTOB 110 MPAKTUYCCKUM
paboTram.

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

W3ydeHne NUCHMIUIMHBI TPEOYyeT CHCTEMATUYEeCKOTO U IMOCIEAOBATEIHLHOTO HAKOILICHHS
3HAHUH, CIIEZIOBATEIHHO, IPOMYCKH OTAEIbHBIX TEM HE MO3BOJIAIOT ITYOOKO OCBOUTH MPEIMET.

B Xxonme JEeKIMOHHBIX 3aHATUH PEKOMEHAYETCS KOHCIEKTHPOBAaTh Y4eOHBIH MaTepual,
oOpailiasi BHUMaHUE Ha KaTeropuu, (OpMYyITUPOBKH, PACKPBIBAIOIINE COJIEPKAHNE TEX WU UHBIX
SIBJICHUU U mponecCoB, HAYYHBIC BLIBOJbI U IIPAKTUYCCKNEC PCKOMCH AU, MHOJIOKUTEIbHEINA ONBIT
B OpaTOpCKOM HCKyccTBe. JKemarenbHO OCTaBUTh B paboO4MX KOHCIIEKTaX IOJIA, Ha KOTOPBIX
JienaTh IIOMETKM U3 PEKOMEHJIOBAHHOM JIMTEPaTyphl, JOIMOIHSIIOIME MAaTepua IIPOCIyIIaHHON
JEKIMU, a TakkKe TMOAUYEPKUBAIONINE OCOO0YI0 Ba)XXHOCTh TE€X WM HUHBIX TEOPETUYECKHUX
NOJIO)KEHUH. 3ajaBaTh I[PENoJaBaTeNll0  YTOUHSIOIIME BONPOCH C LEIbIO  YSICHEHHS
TEOPETUUECKHX MOJIOKEHUH, pa3pelIeHHs] CIIOPHBIX CUTYaIUH.

B X04€ IMOArOTOBKHM K IJICKIHUAM H3YUUTh OCHOBHYIO JIUTCPATYypPy, O3HAKOMHUTLCA C
JOTIOTHUTETILHOW JUTEpaTypoil, myOnukauusMu B HHTepHET-UCTOYHHKAX, MEPUOIUYECKUX
u3nanusax. [lpu aTom ydects pekoMeHaaluy NpernoiaBaress U TpeOoBaHus yueOHON MpOTrpaMMBbl.
JlopabaTbIBaTh CBOM KOHCIIEKT JICKIIMH, JIeNasi B HEM COOTBETCTBYIOIIME 3alMHCH U3 JIUTEPATYPHI,
PEKOMEHIOBaHHOM TIPEMNo/IaBaTesieM U MPEAyCMOTPEHHON Y4eOHOU MTporpaMMoil.

AcCNHMpaHT MOXET JOMNOJHUTh CIHUCOK HCIOJb30BAHHOM JINTEPATypbl COBPEMEHHBIMU
HNCTOYHHWKaMH, HC MMPEACTABJIICHHBIMHA B CITUCKC peKOMeHHOBaHHOﬁ JIUTCPATYPLI, U B I[aJ'IBHCI\/JIIHGM
MCIIOJIb30BaTh COOCTBEHHBIE MTOTOTOBICHHBIE yUeOHbIe MAaTepUAIbI IIPU HATMCAHUU KYPCOBBIX U
BBIMTYCKHBIX KBAIH(PUKAIIMOHHBIX PaloT.

PexoMeHnaanmu no noaAroTroBKe K NPaAKTHYECKUM 3aHATHIM

AcnupaHTaMm CIeayer:

® 10 OYEPEAHOTO MPAKTHUYECKOIO 3aHATHS [0 PEKOMEHJIOBAHHBIM JINTEPATYPHBIM
HMCTOYHHKAM TpOopaboTaTh TEOPETUUYECKUM MaTepHall, COOTBETCTBYIOIIEH TEMBbI
3aHATHS;

® TIpU MOATOTOBKE K MPAKTHUECKUM 3aHSATHUSAM CIEyeT 00s3aTeIbHO UCTIOIb30BaTh HE
TOJIBKO JICKITUH, YYEOHYIO JINTEPATyPy, HO U APYTHUEe UCTOUHUKH;

e B Hayaje 3aHIATUM 3aJaTh MPENOJABATENI0 BOMPOCHl MO MaTepUally, BhI3BaBLIEMY
3aTPyJHEHUS B €r0 NOHMMAHUM U OCBOCHUM IIpU PELICHUM 3aJad, 3aJaHHBIX IS
CaMOCTOATEJIBHOTO PEIICHUS;

® Ha 3aHATAM JOBOJAWTH KAXIYK 3aJadyy JI0 OKOHYATEJIBHOTO  pPENICHUS,
JEMOHCTPHUPOBATh MOHMMAHHUE TMPOBEJACHHBIX pAcdyeToB (aHAIMU30B, CHUTYyaIlHii), B
cllydae 3aTpyJIHEHUI o0palaThCsi K MpenoiaBareito.

Jlyist TOro 4TOOBI MPAKTUYECKHUE 3aHITHS MPUHOCHIN MAaKCUMAaIbHYIO MOJIb3Y, HE00X0IMMO
MIOMHHTh, YTO YIOPaXKHEHHE W PEIICHUE 3a7ad MPOBOIATCS MO PACCMOTPEHHOMY HA JIEKIIMSX
MaTepuaiy v CBS3aHbl, KaK MPaBUo, ¢ A€TaIbHBIM pa300poM OTAEIHHBIX BOIIPOCOB JEKIIMOHHOTO
kypca. Crienyer NOAYEPKHYTh, YTO TOJIBKO IIOCIE YCBOECHMS JIEKIIMOHHOTO MaTepuaia ¢
OTIpe/ICIEHHONM TOYKH 3peHHS (2 IMEHHO C TOM, C KOTOPOIl OH M3JlaraeTcs Ha JICKIHSIX) OH Oyner
3aKpEIUIATHCS aCIUPAaHTOM Ha MPAKTUYECKUX 3aHATUAX KaK B pe3yibTaTre 0OCYKIEHUS U aHaIn3a
JIEKIIMOHHOTO MaTepuana, TaK M C IMOMOIIBIO0 pelIeHUs MPOOJIEeMHBIX CUTYaluii, 3aaa4. [Ipu aTux



YCIOBHSAX aCHHMPAHT HE TOJIBKO XOPOUIO YCBOMT MaTepHall, HO U HAay4UTCsl NIPUMEHATh €ro Ha
MpaKTUKE, a TAKXKE MOJYUYUT JOMOJHHUTENIbHBIA CTUMYJI (M 3TO OYEHb BAXKHO) JJIsi aKTUBHOMU
pOpabOTKH JIEKIUH.

[Ipr camMOCTOSATENFHOM PEIICHUH 3a]a4 HYKHO OOOCHOBBIBATH KaXKIIbI ITall PELICHHS,
UCXO0/I U3 TEOPETUUECKUX MOJIOKEHUH Kypca. Ecnu acnupaHT BUIUT HECKOJIBKO IyTeH peleHns
npobaemsl (3a7au), TO HY>)KHO CPaBHUTh MX W BBIOpaTh camblii pannoHainbHbIN. [lone3no mo
Hayaja BbBIUMCIEHUH COCTaBUTh KpaTKUM IJIaH pemieHus npoOneMsl (3amauu). Perienue
npoOJEMHBIX 3a/lay WIM MPUMEPOB CIEAYET M3JIaraTh MOAPOOHO, BBIUMCICHHUS paciojaratb B
CTpPOrOM TMOPSJKE, OTHENsAs BCIIOMOIAaTENbHbIE BBIYMCICHHMS OT OCHOBHBIX. PemeHus npu
H€O6XOI[I/IMOCTI/I HYXHO COIIPOBOXAAaTb KOMMCHTAPUAMH, CXCMAaMH, YCPTCIKAMH U PUCYHKAMU.

Crnenyer NOMHUTb, YTO pPELIEHHE Kax10M yd4eOHOM 3ajaud JOJKHO JOBOAUTHCS 10
OKOHYATEJIbHOI'0 JIOTHYECKOr0 OTBETa, KOTOPOTro TpeOyeT YCIOBHE, M IO BO3MOXKHOCTHU C
BbIBOZIOM. [lomydeHHBI OTBET cielyeT HMPOBEPUTh CHOCOOaMM, BBITEKAIOIMMHU M3 CYLIECTBA
naHHo# 3anau. [lone3Ho Taxke (eciu BO3MOXKHO) peliaTh HECKOJIbKUMHU CIIOCOOAMU U CPaBHUTH
HOJIy4EeHHBIE pe3yabTaThl. Pelenye 3a1a4 1aHHOTO TUIA HY>KHO IMPOJIOJKATE IO IPHOOpETeHUs
TBCPAbIX HABLIKOB B UX PCIICHHUU.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLIEHOYHBIX CPEICTB

Koa xoHTpo/mMpyemMoii KOMIleTeH UM HaumeHoBaHue

Cemect
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA

1 YK-1 KoMIUIEKT OTYETOB 1O IPAKTUYECKUM
paboram 1-8
Bonpocsl k 3auety 1-69

2 [1K-2 KomriekT oT4eToB no npakTUu4ecKum
paboram 1-8
Bomnpocs! k 3auery 1-69

7.2. TumoBble 3aJaHUsi WJIH WHbIe MaTepHaJibl, HEOOXOJAMMBbIE JUIA TEeKYIIero
KOHTPOJIst

7.2.1 KoMIJIeKT 0TYETOB MO NPAKTHYECKHUM PadoTam.

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

3agaHue: NOCTPOUTH IEKTPOHHBIE TAOIMIIBI AJI1 UICXOAHBIX JAHHBIX SKCIIEPUMEHTA.

OnucaresqbHass nHpopMauuoHHass Mogenab. Ha mepBoM sTame MccieqoBaHus 00beKTa
WINA TIpoliecca OOBIYHO CTPOUTCS ONUcaTelIbHas WHPOPMALMOHHAS MOJenb. Takas MoAenb
BBIJICTISIET CYIIECTBEHHBIE, C TOYKM 3pEHUS LeJell NMPOBOJUMOIO MCCIENOBaHUSA, IapaMeTpbl
00BEKTa, @ HECYIIECTBEHHBIMU TTapaMeTpaMu IpeHeOperaer.

®opmanu3zoBaHHasi MoJeab. Ha BTopoM sTane co3naercs popMann3oBaHHas MOJETb, T. €.
onucareiabHasi HHQOpMaIlMOHHAS MOJIENb 3allMChIBAETCS C TOMOIIbIO KaKOro-1100 (opManbHOTO
A3bIka. B Takoi Mojenu ¢ momouibo (GopMyll, ypaBHEHMH WIIM HEpaBEHCTB (PUKCHPYIOTCS
(dbopManbHbIE COOTHOLLIEHUSI MEX/1y HaualbHBIMU U KOHEYHBIMU 3HAYEHHUSIMU CBONCTB OOBEKTOB,
a TaK)Ke HAKJIAJbIBAIOTCS OIPAaHUYEHHUS HA JOIYCTUMBIE 3HAYEHUS ITUX CBOMCTB.

Opnako Janeko He BCerjga yaaeTcsi HalTu (OpMyJibl, SBHO BBIpa)arolHe HCKOMBIE
BEJIMYMHBI Yepe3 MCXOAHbIE MAaHHble. B Takux ciy4yasx HCIOJIB3YIOTCS MPHUOIMKEHHbIE
MaTE€MaTUYECKHE METO/bI, II03BOJIAIOIINE MOIYy4aTh PE3YNIbTAThI C 33 JaHHON TOYHOCTBIO.

Komnblotepnass mopgeas. Ha TperbeM sTame HeoOXoaumo  (opMann30BaHHYIO
MH(OPMALIMOHHYIO MOJENIb Mpeo0pa3oBaTb B KOMIIBIOTEPHYIO MOJIENb, T. €. BBIPa3UTh €€ Ha
MIOHSITHOM Il KOMIIbIOTEpa si3bIKe. CyIIECTBYIOT Pa3IM4HbIE IIyTH OCTPOECHUS KOMITBIOTEPHBIX
MOJCIEH, B TOM qHCIe:
- CO3/1aHUE KOMITBIOTEPHOM MoJieNny B (hopMe NMPOEKTa Ha OJHOM M3 SI3BIKOB POTrPaMMHUPOBAHMS;
- MOCTPOEHHE KOMITBIOTEPHOM MOJENU C HCIOJb30BAHUEM 3JIEKTPOHHBIX TAOJIMIl WU JAPYTUX
OPUIOKEHUH: CHUCTEM KOMITBIOTEPHOTO YEpuUeHHs,, CHCTEM YIpaBieHHs O0a3aMu JaHHBIX,
reonH(OPMAaIIMOHHBIX CUCTEM U T. 1.

B mnpomecce co3maHUs KOMIBIOTEPHOM MOJENM TOJIE3HO pa3paboTaTh  YAOOHBIH
rpaduueckuit UHTEpQEIic, KOTOPHIN MO3BOJIUT BU3YAIU3UPOBATh (POPMANbHYIO MOJIENb, A TAK¥Ke
pearn30BaTh UHTEPAKTUBHBIN 1MAJIOT YEJIOBEKA C KOMIIBIOTEPOM Ha ATalle UCCIEA0BaHUS MOJEIIN.

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

Ecnn xoMmmbloTepHasi MOJENb UCCIENYETCs B MPUIIOKEHUHU, HAIpUMEp, B AJIEKTPOHHBIX
TabIUIIAX, TO MOKHO IIOCTPOUTH JUArpaMMy MU rpaduK, IPOBECTH COPTUPOBKY U MOUCK TaHHBIX
WJIN UCTIOJIb30BaTh JIPyTUe CleHUaIn3UPOBaHHbIE METO/Ibl 00PAOOTKH JAHHBIX.



[Ipy wucCnonab30BaHUM TOTOBOM KOMIBIOTEPHOM BHU3YaJbHOW HWHTEPAKTUBHOM MOJETH
HEO0OXOJUMO BBECTH HMCXOJAHBIE JAHHBIC, 3aIyCTUTh MOJEJb Ha BBIINOJHEHUE U HAOJIOJATh
M3MEHEHHEe 00BEKTa U XapaKTepU3YIOUINX €ro BeTHUHH.

B BupTyanpHBIX KOMIBIOTEPHBIX Ja0OPAaTOPHSIX MOKHO TNPOBOAUTH 3KCIIEPUMEHTHI C
peasibHbIMH 00bekTamMH. JlJii 3TOro K KOMIIBIOTEPY HPHUCOEAMHSIIOTCS aTYUKH H3MEPEHUs
¢u3nueckux MmapaMeTpoB (TeMmepaTypbl, NABJICHUS, CHJIBI W JAp.), AAHHBIE HW3MEPEHHU
nepesaloTcss B KOMIBbIOTEp U 00pabaThIBarOTCS CIEUMaIbHOW mporpammoil. Pe3ynbTarhl
IKCIIEpUMEHTa B BHJE TalOmHil, rpaduKoOB U JUarpaMM OTOOpa)KaloTCsl HA HKpaHE MOHUTOpA U
MOTYT OBITH pacreyaTaHbl.

AHaJM3 MOJYyYEeHHBIX Pe3yJ1bTATOB H KOPPEKTHPOBKA HcceayemMoil Moaenu. [IsaTeiii
3Tal COCTOUT B aHAJIM3€ MOJYUYECHHBIX Pe3yJbTaTOB U KOPPEKTUPOBKE HccleayeMoil moaenu. B
Cllyuae HECOOTBETCTBHUS pPe3yJbTAaTOB, MOJIYYEHHBIX MpPH HCCIEIOBAHUM HH(OPMAIIMOHHON
MOJIeJIH, M3MEpsieMbIM IapaMeTpaM pealbHbIX OOBEKTOB MOXKHO CJeNIaTh BBIBOJA, 4YTO Ha
IPEbIIYILNX 3Talax MOCTPOSHUS MOJENIN ObLIN JOIMYIIEHbI OUITMOKU UM HETOYHOCTH.

Hanpumep, mnpu NOCTpOEGHUU ONUCATEIBHON KAYECTBEHHON MOJENIU MOTYT OBITh
HETPaBUIIBHO OTOOpaHbI CYIIECTBEHHBIE CBOWCTBA OOBEKTOB B Mpolecce (popManu3anuu MOTyT
ObITh AomylleHbl ommOKH B QopMmynax U T. A. B 3Tux cinydasx HeoOXOJUMO MPOBECTU
KOPPEKTUPOBKY MOJEIH, IPUYEM YTOUHEHUE MOJEIN MOXKET IPOBOAUTHCS MHOTOKpPATHO, IOKa
aHAJIU3 PE3yNIbTaTOB HE MOKAXET UX COOTBETCTBHE N3Yy4aeMOMY OOBEKTY.

ITocTpoenne 31eKTPOHHON TA0IULBI A1 CTATHCTHYE6CKOH 00padOTKH pe3yJIbTaTOB
JKCIepUMeHTa (MpPOBepKa CTATHCTHYECKOH OJHOPOAHOCTH JKCIHEPUMEHTAJIBHOH W
KonTpoJbHoii rpynn Ha0/1101eHuil)

A B C D E
KomngectBo Kommuecto
KommuectBo KomngectBo . .
0aJIJIOB i-TO 0aJIoB i-TO Ganos i-ro 6annos i-ro
acrupaHTa acripaHTa
Howmep acmHpaHTa acrupaHTa KOHTP. . sKkcrep. Ip.
KOHTp. TP. 10 | dKCHep. Ip. 10 Hocle Hocie
HKCIIEPUMEHTA | SKCIIEPUMEHTA
OKCIIEPUMEHTA | SKCIIEpUMEHTA
1 12 9 13 15
2 19 19 21 31
3 23 8 24 17
4 17 22 19 34
5 38 25 40 35
6 25 12 25 23
7 39 20 42 34
8 9 10 10 23
9 27 37 29 50
10 42 39 45 51
11 44 13 44 21
12 31 37 32 51
13 47 26 46 49
14 11 12 10 22
15 43 39 44 50
16 34 27 35 49
17 40 14 41 22
18 13 39 17 52
19 22 9 20 16
20 37 19 41 29
21 29 43 30 52




A B C D E
KomnunuectBo KonuuectBo
KomnuectBo Konuuectro i i
0aIoB i-ro 0ayIoB i-ro 0aLIoB i-ro 0auIoB i-ro
acupaHTa acrgpaHTa
Howmep acrupaHTa acrupaHra
KOHTp. I'p. 10 | 3KcHOep. rp. A0 KOHTP. IP. JKCHeD. TP
AKCIIEPUMEHTA | SKCIIEPUMEHTA frocie rocie
SKCIEPUMEHTA | HIKCIIEPUMEHTA
22 41 30 45 50
23 14 16 15 23
24 31 41 32 51
25 42 27 42 49
26 10 44 12 52
27 36 31 38 50
28 40 15 43 26
29 29 45 33 52
30 8 42 11 52
31 33 9 34 17
32 16 33 19 51
33 50 46 52 52
34 35 10 35 15
35 49 49 50 52
36 37 28 39 51
37 18 47 18 52
38 38 20 38 31
39 11 17 13 31
40 39 44 41 50
41 49 52
42 37 47
43 11 20
44 29 42
45 41 51
46 32 52
47 47 52
48 13 26
49 50 52
50 35 50
51 43 52
52 15 22
53 39 51
54 36 51
55 48 52
56 13 25
57 46 52
58 24 32
59 10 16
60 14 23
Cpeonee 29,5 28,4 31,0 39,2
Jlucnepcus 158,56 184,81 160,10 191,30
Cpeonee Bwuuucnsiercs mo  ¢opmyne =CP3HAU (B2:B61) ¢ mnocuenyronmm

TUpaxupoBanueM no crondouam C,D,E



Jucnepcusa  Bermcnsgercs 1no  ¢gopmyne =JAUCII (B2:B61) ¢ mnociexyromum
TupaxupoBanuem no crondouam C,D,E
Te xe manHbIe ¢ MpeoOpa30BaTh B TAOJIHILY MOPSIKOBBIX JAHHBIX C MIOPSIKOBOW MIKAJIOM,
UMEIOIIeH 3aaHHoe Yrciio rpananui (3, 5, 7). K nmomyueHHo# Tabiuile Ha CIeIyIONIeM 3aHsITHI
OyzeT MPUMEHEH KPUTEPHI XHU-KBaJIpaT.

IpakTnyeckoe 3ansitue Ne2. KomnborepHasi Mojesib 1Js1 Kpurepusi Xu-KBaJapaTt

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

3ajanue Ha pelIeHue 3a1a4u

B kadectBe mpumMepa paccMaTpUBAIOTCS JIB€ BBIOOpDKH IO pe3yjbTaram
o0cie10BaHus TPYII yYaIIuXCs.

CpeactBamu MS Excel BBIUUCIAIOTCS 3HAUE€HUE KPUTEPUA XU-KBAJpaT U OINpEAeNsieTcs
CTETEeHb YBEPEHHOCTH B OJHOPOIHOCTH/HEOIHOPOJHOCTH BBHIOOPOK Ha 3aJaHHOM YPOBHE
sHaunmoctu p=0,05 (p=0,01).

I1lnan BbINOJIHeHUsI PadoOThI

1.  BoiOepute UCXO/IHBIE BHIOOPKHU.

2. Tloctpoiite BeluncauTenbHyto Tadnuny B MSExcel.

3. 3apmaiite ypoBenb 3HaunMoctu p=0,05.

4. Chopmynupyiite BBIBOJ O CTATUCTHUECKON 00HOPOOHOCU/HEO0OHOPOOHOCU 8b1O0OPOK.
OObsicHUTE UX pa3Inyue.

Conep:xxaHue oT4yera

L. TUTYIBHBIN JTUCT.
IL HasBanue u nens paboThl.
I1I. Pe3ynbTaThl BHIIOIHEHUS paOOTHI
IV. 3aKiro4eHne
V. IIpunoxenus

IIpakTyeckoe 3ansaTue Ne3.

Komnbrorepuas moaesb 1 kpurepusi Kpamepa-Yanua

3aganme: HeoOxomumo mnpumeHuTs Kkputepuil Kpamepa-Yasmua, oOCHOBaHHBIM Ha
CTaTHCTHUKE, JUIsSl IPOBEPKU FMIIOTE3bI pABEHCTBA MATEMATUYECKUX OXKHIaHUN UCTIOIb30BaTh.

Kpurepuii Kpamepa-Yamua uMeeT nmpo3pauHblii CMBICT — pa3HOCTh BBIOOPOYHBIX CPEIHUX
apu@MeTHUYecKux M JBYX BBIOODOK JEIUTCS HA €CTECTBEHHYIO OILIEHKY CpEIHEro
KBaJIpaTHUECKOTO OTKJIOHEHUS 3TOM pa3HOCTU. ECTECTBEHHOCTh yKa3aHHOM OLIEHKH COCTOUT B
TOM, YTO HEWU3BECTHBIE CTATUCTUKY IUCIEPCHUU 3aMEHEHBbl UX BBHIOOPOYHBIMU OlLleHKamu. U3
MHOTOMEPHOM LIEHTPAIbHOMN MPENEIbHON TEOPEMBI U U3 TEOPEM O HACIEIOBAaHUU CXOJUMOCTHU
BBITEKAET, UYTO MPH POCTe 00BEMOB BBHIOOPOK pacmpeneneHue ctatuctuku T Kpamepa-Yoamua
CXOIUTCS K CTaHJAPTHOMY HOPMaJIbHOMY PaclpelelIeHUI0 ¢ MaTeEMaTHUECKUM oxuganuem 0 u

mucnepcueit 1. Mtak, npu cnipaseumBoctn |, 1 6onpumx o0beMax BEIOOPOK pacrpesieieHne

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

N3 ckazaHHOro BBINIE CIEAYET, 4TO NpUMeHeHue Kputepus Kpamepa-Ysimua He meHee
000CHOBaHO, yeM npumeHeHue kpurepus CTblojeHTa. J[OMOIHUTENBHOE MPEUMYIIECTBO - HE
TpeOyercs paBeHcTBa aucnepcuit D(X)=D(Y).

PacnpeﬂeneHHe cTaTuCTUKU T He sBIseTCS pacnpeaciiCHUEM CTBIOI[GHTa, OJHAaKO H
pacrnpeziefieHue CTAaTUCTUKH t, Kak TIOKa3aHO BBIIIIE, HE SIBJISETCS TAKOBBIM B PEaIbHBIX CUTYaIUX.



(murata u3 yueonuka Opioa B.U. http://orlovs.pp.ru/stat.phpllokazano, 9To mpeanoChIIKA
JIBYXBbIOOpOUHOro Kputepus CTblOIEHTa, KaK IPaBWJIO, HE BBINOJNHSIOTCS. i1 mpoBepKu
OJIHOPOJAHOCTH MAaTE€MaTHYEeCKUX OXUIaHUil BMmecTo kputepuss CTbhIOJEHTa MpenIaraercs
ucnoap3oBath kpurepuit Kpamepa-VYamua. O0cyxnarorcs HemapaMeTpUYeCKUe KpUTEpPUM AJis
MIPOBEPKHU THIIOTE3bI OAHOPOJHOCTH (DYHKIUI pacnpeesieHusl. )

IpakTnueckoe 3ansitue Ne4.

KomnbrorepHasi Moge/ib VI KpUTEPUS «YIJI0Boe nIpeodpa3oBanue @uinepa»

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

JUis OUEHKM CTaTUCTUYECKOH OJHOPOJHOCTH XapaKTePUCTUK 3KCIEPUMEHTAILHOW U
KOHTPOJILHOM TPYHN HCIONB30BaTh KputTepuii ®Dumepa. Bribop kputepus mnpousBeneH Ha
OCHOBaHUM peKkoMeHjauui npeaioxkeHHbix J[.A. HoBukoBbIM B «CTaTUCTHYECKHME METOIbI B
NeAarorn4eckux MCCIEIOBaHMIX», U CBSI3aH C TEM, YTO JaHHBIA KPUTEPHUI MO3BOJISIET CAENATh
3aKJIFOYEHUE O CTATUCTUYECKON OIHOPOIHOCTU/HEOAHOPOIHOCTHU 0XKUAEMBIX CPETHUX 3HAYCHUN
(MaTeMaTU4ecKoro OKUIAHUS) UCCIIEyeMOro IOoKa3aTessl MPU TOM, YTO JAMCIIEPCHUH BBIOOPOK
pasnnyarorcs. Paznuune aucnepcuil ObUIO BBISBIEHO Ha MEPBOM 3Tane oOpaOOTKU JaHHBIX, U
CTaJIO MPENATCTBUEM JJIsl IPUMEHEHUS TPaJUMOHHOTO t-kputepusi CThIOIEeHTA.

B knure J{.A.HoBukoBa HCI10/1b30BaHbl KpUTHUYECKHE 3HAUSHUSI KaK pa3 1jIs t-KpUTepus, 4To
KOHEYHO HE BIIOJHE OOOCHOBAaHHO M JaeT NpUOIM3UTENbHBbIE pe3ynbTarhl. lcmonb3oBanue
3HaueHuss Txp=1,96 ypoBHs yBepeHHocTH 95% TOBOPUT O TOM, UYTO 0O0BEM BBIOOPKHU
IpeJIoiaraeTcsa O4eHb 00JabpIINM (0003HaYaeTCsl MPOCTO KaKk OECKOHEUHBIH, TO €CTh pedb UJIET O
IpeebHOM 3HAaYE€HUH NIPU BO3pacTaHUK 00beMa).

AJITOPUTM OIIpPENEICHHs] JIOCTOBEPHOCTU COBNAJEHUN M pa3IUuuidl XapaKTEPUCTHUK
CpaBHUBAEMbIX BBIOOPOK JJIsl SKCIIEPUMEHTAIIbHBIX IaHHBIX, U3MEPEHHBIX B IIIKAJIe OTHOLICHUH, C
MOMOIIbIO KpuTepusi Puiiepa BKIIOYAET CIEAYIOIINE Iaru:

1. BeruucinuTsb 171 CpaBHUBAEMBIX BBIOOPOK Toyn— IMIUPUUYECKOE 3HAUEHHE KPUTEPUSL.

2. CpaBHUTH 3TO 3HAYEHHUE C KPUTHUECKUM 3HAUYECHUEM.

IIpakTyeckoe 3ansaTue NeS.

I[InanupoBaHue 3KcnepUMEHTa H 00padoTKa JAHHBIX € IOMOIIBIO JIATHHCKUX U I'PEeKo-
JIATHHCKHUX KBaJpaToB

3aganue: CIIaHUPOBATH IKCIIEPHMEHT M 00pad0oTaTh JaHHBIE C IOMOIIBIO JIATHHCKUX
U IPEeKO-JTaTHHCKHUX KBA/IPaToOB

[Tpenmosoxum, HampuMep, 4TO SKCIIEPUMEHTATOP MCCIEAYET BIMSHHUE IIATH Pa3INYHbIX
(dbopMyI B3pBIBUATOM CMECH, MCHOJB3YEMBIX MPHU MPOU3BOACTBE JUHAMMTA, Ha HAOIIOJIaEMYIO
cuity B3pbiBa. CMech M0 KaXkKaA0H U3 popMys1 IPUTOTABIMBAETCS U3 MAPTUH CHIPbsI, 00bEM KOTOPOI
MO3BOJIIET IPOBEPUTH HE Oosiee natu ¢opmyi. Jlanee cMecu MPUTrOTaBIMBAIOTCS HECKOIbKUMU
orepaTopamMu, KOTOpPbIe MOTYT CYIIECTBEHHO Pa3JIMYaThCs MO KBATU(UKAMK U ONBITY. Takum
00pa30oM, OKa3bIBAETCSl, YTO IJIaH SKCIIEPUMEHTA JI0JIKEH NIPElyCMOTPETh «yCPEIHEHNE) BIUSAHUSA
JIBYX BHEIIHUX (PAKTOPOB — MApTUH CBIPbst M onepaTopoB. [lnaH, MO3BOISIOMUN PELIUTh 3Ty
3aaqy, COCTOUT B TOM, YTOOBI MPOBEPUTH KAXAYyI (OpMYyNTy CMECH B TOYHOCTU OJIMH pa3 B
KaX/10i mapTHH CBIPbS B TOYHOCTH MO OJHOMY pa3y KaXKJIbIM M3 MATH orneparopos (Tabdim. 1).
Takoil maH Ha3bIBaeTcsl JATUHCKUM KBajaparoM. OTMETHM, YTO HAOIIOACHMS PACIIONIOKEHBI
KBaJpaToM, a Atk Gopmyn (00paboTok) o6o3HaYeHbI JaTuHCKUMH OykBamu A, B, C, D u E —
3TUM U OOBSACHSETCS Ha3BaHME «IATUHCKHUM KBaapaT». BUIHO, YTO Kak MapTHH CBHIPbsS (CTPOKHU),
TaK ¥ OnepaTopsl (CTOIOLBI) OPTOrOHABEHBI 00PA0OTKaM.

Tabnuna 1 - JlatuHckuil KBagpart A 3aga4u 0 popMysiax B3pbIBYaTON cMecH


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

Oneparopst
[Tapruau
CHIPbS
i 2 3 4 5

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

JlaTuHCcKHe KBaJpaThl IPUMEHSIOTCS JIJISl TOT'0, YTOOBI UCKITFOUUTD JIBA BHEIIIHUX UCTOYHUKA
HEOJIHOPOJHOCTH, T. €. YTOOBI 00ECHEUUTh CUCTEMAaTUYECKOE TPYIIUPOBAHUE B OJIOKH MO BYM
HanpasiieHusM. Takum 00pazoM, CTPOKH U CTOJOLBI, B CYIIHOCTH, IPEICTaBISIIOT COOON ABa
OTpaHHYEHUS Ha PAHIOMHU3ALIUIO.

B o0miem cryuae natuHCKHM KBaapaT A7 p (aKTOpOB WM JATUHCKHUI KBaApaT pXp — 3TO
KBaJIpaT, COCTOSIIMN U3 P CTPOK U P cToN61O0B. Kaknas u3 p? moaydaronmxcs s9eeK COAEPKUT
oJIHy U3 p OYKB, COOTBETCTBYIOUINX 00paboTKaM, Mpu4eM Kaxkias OykBa BCTpEUaeTCsl B KaXI0M
CTPOKE U KaXKJIOM CTOJI01I€ OAUH U TOJIBKO OJIMH pa3. Huke naHbl npuMepbl JaTUHCKUX KBAJAPaTOB:



MapThK chipbA

B D E F H 1 J K L ] N P
Onepatopsbl p= 5 Onepatopsl Y]]
DOpMYybl 1 2 3 4 5 DOpMYAbl 1] 2| 3 4 5[Cymma
1 24 20 19 24 24| 111 1] 24 20 19 24 24 111
2 17 28 27 27 29| 128 B 17 23 27 27 29 128
3 18 38 26| 27 21| 130 NapTHH cbip| 3 18| 38 26| 27 21| 130
4 26 31 21 27 22| 127 4 26 21 21 27 22 127
) 22 26 29 22 30| 129 35 22 26 29 22 30 129
107 143 122 127 126 (k) Cymma 107 143 122 127 126 0625|
1A B C D E yi{...)
2(B A £ C D yi.1.) A 135
3lc D A E B yi.2.) B 101
4|p E B A C yi.3.) C 112
HE [ D B A yi.4.) D 146
y(.5.) E 131
Cogumr 0
15625
A B c D E S5 obuy 526[M(Y~2)-[M(Y)]1*2 0B0wan aucnepcua * ph2
B A E C D SS cblpbe 50| [MENEPCHA MO ChiPbIO
C D A H B S5 onepatop 132,4 [Nucnepcka no onepatopam
D E B A C S5 dopmyn 264,4] [ucnepcua no popmynam
E C D B A SS oMK 79,2 Aucnepcua owmnbrKy
24 20 19 24 24
17 33 27 26 31
18 38 26 27 21
26 31 21 27 22
22 26 31 22 32
VICTOYHHHK BAMAHKA Cymm KB |CTen ceof{Cp KBqF
@opmyna 264,4 4| 66,1| 10,0151515
MapT. Cbipba 50 4( 12,5 1,89393939
Onepatop 1324 4| 33,1 5,01515152
Ownbra 79,2 12| 6,6
Cymma 526 24

526

50
1324
264,4

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




IIpakTuyeckoe 3ansitue Ne6.

CpaBHUTeIbHBIN aHAJU3 KpUTepusa Xu-KBajapaTt u kpurepusi Kpamepa-Yanma

CpaBHHUTBH pe3yJIbTaThl MPOBEPKU CTATHCTUYECKOH OJHOPOJHOCTH 3aJIaHHBIX BBIOOPOK ¢
MOMOIIIBIO MOJIENICH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yanua u Xxu-kBaapar.

(ITpakTuyeckue 3ansatus 1 —4).

IIpakTuyeckoe 3ansatue Ne7. IlocTpoeHne MMUTANMOHHOM MOJEJH JISl MOJYYEHHUS
CTATUCTHYECKHX JTAHHBIX

MartemaTu4eckasi MoJe/ib NpoLecca

MatemaTuueckoe MOJAEIMPOBAHUE IpOIEcca HAUYMHAETCS C 3aJaHusl I1EPEMEHHBIX.
[lepeMeHHBIMM ~ 33JalOTCSI  KOJUYECTBEHHbIE  (DaKTOPBHI, ONUCHIBAIOIINE  COCTOSIHUE
NPOM3BOJICTBEHHON cucTeMbl. OOO0OMIMM TpEACTaBICHUE CUCTEMbI, 4YTOOBI OXBAaTHTh KJIAacC
MPOU3BOJIBHBIX TOCJEI0BATENIbHBIX MPOU3BOJICTBEHHBIX CHUCTEMbl. JTalbl MPOU3BOJICTBA OyIemM
IpEJCTaBIATh Kak cTaHUMU. COCTOSHUE CUCTEMbI MJIEHTU(UUUPYEM MapaMeTpoM t (JUCKpETHOE
Bpemsi). B npoiiecce mpon3BoAcTBa UTEpalivs Moriia Obl ObITh SKBUBAJICHTHA HHTEPBAILY B OJIUH JIEHb
(uu o/1HA MPOU3BO/ICTBEHHAs CMEHA), ¥ Tora t OyieT oKa3blBaTh KOJMYECTBO JHEH (cMeH). Bynem
OTEepUpPOBaTh C EAWHULAMHU MPOIYKIUU W 3alacaMU ChIpPbs, «HE3aBEPIICHHOW MPOAYKLUUU» U
rOTOBO} NPOAYKIMH, U3MEpPSEMBbIMH B 3TUX eIuMHHUIAx'. BeeneM ciedyiomue 0603HAuCHHS IS
00IINX MOKa3aTeNel CUCTEMbl IPOU3BOJICTBA!

n — KOJINYECTBO CTaHIUI B Ipoliecce IPOU3BO/ICTBA;

i—HOMep cTaHuuH, i=1...n;

t — BpemeHHoM mapamerp , t =0,1,2,..;

Ci(t) — mpoM3BOAUTEILHOCTD 1 CTAHIIUU B MOMEHTL;

Pi(t) — mpon3BOACTBO i CTAHIIUK B MOMEHTL;

Wi(t) —He3aBepieHHas MPOAYKIUS, JOCTYIHAS AJIs 1 CTAHI[UM B MOMEHT t;
Mogenb Mpou3BOICTBEHHON CHCTEMBI 33JJa€TCsl CUCTEMOM peKyppeHTHBIX hopmyn (7.1 —7.5):

Cranmus 1

F@)=C@) (7.1)
W@)y=w,t-1D)+P(t-1)-P (-1 (7.2)
Crannuu i = 2,3,..,n-1

Pt) = Min [C,(1), P_y (1) + W, ()] (2.3
W.@)=Ww(-D)+F(E-1)-F,(t-1) (7.4)
CraHnuu n

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

W3 ypaBHuBanus (7.1) BHOHO, 4YTO BBIIYCK MNPOJXYKIMHM CTaHIMM 1 paBeH ee
POU3BOIUTENbHOCTH. Y paBHUBaHUE (7.2) onpeaenseT WIP, 1ocTynHyt0 B MOMEHT t, Kak ()yHKITHIO
NIEPEMEHHBIX, TOJYYEHHBIX B NPEABIAYIIMI MOMEHT BpEMEHU. A UMEHHO, KOJIMYECTBO JOCTYITHON
HE3aBEPIICHHONW MPOIYKIIUM CTaHIMU 1 B MOMEHT t, To ecTth Wi(t), paBHO 3TOMY KOJHUYECTBY B
npeapiaymuidi MoMeHT Wi(t) IIroc KOJIMYEeCTBO HOBOM MPOAYKLMHU CTaHUMU | B MIpeasblaylui
MoMeHT Pi(t-1) MUHYC KOTHUYECTBO MPOAYKIIMU B3ATOM AJIs TepepabOTKH CTaHIIMEN 2 B IPE b Ty
MoMmeHT Pa(t-1).

B ypaBuenun (7.3), 3amaercs o0beM MPOU3BOJACTBA AJIS CTaHIMUA co 2-i 1o n-to. O6beM
IIPOU3BOJCTBA OIPAHUYMBACTCS ITPOU3BOAUTEIIBHOCTBIO CTAHLMM WIM KOJIMYECTBOM JOCTYITHOM
He3aBepiieHHON mnpoxykiuu (WIP). Otmerum, uto 3Hauenue WIP Bcerma HeoTpuuaTeiabHO.
VYpasHenue (7.4) aHanoruvno ypasHeHwuro (7.2), Ho Beruucisier WIP mist Bcex cTanumii kpome n-if.

'OTMeTHM, YTO eIMHUIIA TIPOYKIIMU H3MEHSIETCS, IIOCKOIBKY OHA IMPOXOJUT Yepe3 CHCTEMY, SBIISISICH
BHauaje ChIPhEM, a B KOHIIE - 3aBEPIICHHBIM U3/CIHUEM.



VYpasuenue (7.5) BeUUCIACT 00BEM MPOU3BOJICTBA HA TIOCICTHEH CTAHIIMK. Y PaBHEHUS NS

WIP nocnegneit cTaHIMu HE COCTABIISIETCS, IIOTOMY YTO I10CJIE€ HEE M0JIy4aeTCs FOTOBast IPOLYKIIHSL.

B pexyppeHTHBIX ypaBHEHHUSX AJIS BBIUMCIICHUS 3HAYEHUN NMEPEMEHHbIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIPE/IEICHBI 3HAUEHUS BCEX NIEPEMEHHBIX Ul MoMeHTa t = 0. Bepxuuil npenen ais t
HE YCTAHOBJICH, HO IIPH MOJEIMPOBAHUH TOT IIPEEI 3a1aeTCsl UCCIelyeMbIM HHTEPBAJIOM BPEMEHHU
T, Ha3bIBACMBbIM BPCMCHHBIM I'OPU30HTOM.

Ecnu nmpon3BOAMTENBHOCTH CTaHUMI W3BECTHBI B Ipelesiax BPEMEHHOIO TIOPU30HTA, U
3alaHbl HAYaJIbHBIC 3HAYCHHA IMCPCMCHHBIX B MOMCHT BPCMCHU t=0, TO COCTaBJICHHasA CHUCTEMa
YPaBHEHMH MO3BOJIIET BBIYMCIUTD COCTOSHUS CUCTEMBI Ul JII0OOI0 KOHEUHOTO NMEPHOAA BPEMEHH.
Kaxxnast nepeMeHHasi B MOMEHT BPEMEHH t 3aBUCUT TOJIBKO OT IEPEMEHHBIX B MOMEHT BpeMeHH t-1 u
BbIOPAHHBIX [JONOJIHUTEIbHBIX MEPEMEHHBIX B MOMEHT BPEMEHHU t, Mbl MOKEM BBIYMCIMTH BCE
NepeMEeHHbIE 11 MOMEHTA t =1, 3aTeM BBIYUCIIUTH IEPEMEHHBIE B MOMEHT t = 2, U Tak jajiee JI0 t =
T. Jlnst Toro, 4roObl MepeMEHHbIE PELIEHUs JIETKO MOIydYaluch B JIIOOOW 3aJlaHHBIE MOMEHT f,
MIEPEMEHHBIC CIIEAYET YIOPSJIOYHTh TaK, YTOOBI 3HAUCHUE KAXKIOW CIEAyIOIIeld IMepeMEHHON
3aBHCEJIO TOJIBKO OT paHee BBIYMCICHHBIX TepeMeHHbIX. /11 paccMaTpuBaeMoi CUCTEMbI ypaBHEHU I
9TOT NOPAAOK TaKOB:

B@), Mm@, B, W0, B),..

Cay4aiinble nepeMeHHbIe

B IMPONU3BOACTBCHHOM IHNPUMCPE, KAaK B OOJIBIIIMHCTBE HUMUTaAIUOHHBIX MOHeHeﬁ, TOYHBIC
3HAYEHUS HEKOTOPBIX IEPEeMEHHBIX HEM3BECTHbL. Hampumep, NpPOU3BOAUTEIHHOCTH CTaHIUI
HCU3BCECTHBI U ABJISIFOTCA CﬂyqalebIMH BCIMYMHAMHU, UMCIOIIMMU 3aJaHHOC pacCHpCACIICHUC. B
cinyuyae UrpokoB, «mepepadaThIBarOIMX» CIIMYKH, POU3BOJAUTEIHLHOCTH ONPEACIISINCh OpOocaHueM
KyOuka. I103TOMy MpPOM3BOAMTENBHOCTh Kaxa0ro Mrpoka Ha KakIOW UTEpaluu ONpeaessiach
CIIy4aifHON BEIMYMHOM C JUCKPETHBIM DPABHOMEPHBIM paclpeielieHUEM, B HHTEpBajie LEIbIX
3HaueHui ot 1 110 6.

B OGonee obmem ciyyae mpeanosiaraercsi, 4To KaxkJgas MPOU3BOJUTEIBHOCTb HMEET
HEKOTOPOE 3aJJaHHOE pacmpeeneHue. Torna mpon3BoAUTEIbHOCTD 1-i CTAHIIUU B MOMEHT t SIBIISIETCS
peanu3anuen ciiydailHOW BEIMUMHBI, KOTOPasi UMEET JaHHOE pacnpeaeneHue. Pacnpenenenne Moxer

OBITH CBOHMM JUJIsI KQXKJIOPU CTaHIINH, TO €CTh Ci (f ) ~ D,~ (f ) onai=12,.,n

anaB.Helme MOAC/IHUPOBAHUEM

Tenepb MOKHO OITMCAaTh NPCACTABJICHHYIO BBIIIC UT'PY B TCPMHUHAX BBECACHHLIX IICPCMCHHBIX.
MOHGHHpOBaHI/IG HAa4YMHACTCA C 3aJlaHUSA HAYAJIbHOI'O COCTOAHHA CUCTEMBI, KOTOPOEC OIMPCACIIACTCA
3HAYCHUAMU IICPEMCHHBIX B MOMCHT t=0. B namem IIpuMepe:

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

[Ipon3BOANUTENILHOCTH TEPBOrO TEpHOoJa BHIOMPAIOTCS Kak 3HA4YEHUS PAaBHOMEPHO
pacrpeieIeHHbIX CIy4allHbIX BETUYMH (OpOCOK KyOHKa):

C()=4, C,(1)=2, C,(1)=5.
ITo YpaBHCHUAM MOACIIN PpAaCCYHUTHIBAOTCSA 3HAYCHHUA IICPCMCHHBIX B 1-14 rnepuon:
P()=4, W,(1)=0, P()=2, W,1)=0, P(1)=2.

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

C(2)=3, C,(2)=4, C,)=1;
P(2)=3, W(®=2 PBQ®=4 W,2)=0, PQ2)=l

AHaJIOTUYHO MOJENUpyeTCs 3-51 UTeparus:

G3)=1 G,0Q)=3, GO =1;
AB3)=1L mB)=L ~B)=2 W,03)=3 A£OB)=1.



[Ipouecc mpoaomkaeTcs mocaea0BaTeNbHO, OKa He OyIeT JOCTUTHYT BPEMEHHON TOPU30HT
T =10.

MopaenupoBanue 1uHaMudeckoi cucrembl B MS Excel

Bnauane monenupyercs mepexoj CUCTEMbI U3 COCTOSIHMSI B MOMEHT t=0 B cocTosiHME B
MoMeHT t=1. [IpousBoaurensHoCcTH 1-i, 2-i 1 3-i cTaHUMA MoAenupyroTcs B siuelikax B4,E4 u H4,
COOTBETCTBEHHO. B Kakmoil u3 »THX s4eek 3amucaHa ¢GopMmyia, 3agaronias pPaBHOMEPHO
pacnpezieNIeHHYIO LIETIOUNCICHHYIO CIIY4aiiHyI0 BETMUUHY B UHTEpBae oT 1 10 6:

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

B siueiikax 4-ii CTpOKM MOJCIHUPYIOTCSI COOTBETCTBYIOIIME YPABHEHUS
Slueiika u popmyna YpaBHeHue
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4=MUWH(E4;C4+D4) (7.3)
G4 =G3+F3-I3 (7.4)
14=MWH(H4;F4+G4) (7.5)
J4 =14

BapuanTbl 3a1anni

Hcnonp3yss mMareMaTHYecKyl0 MoOJelnb, 3amaBaemyto ¢opmymnamu (7.1)-(7.5), moctpouTh
KOMIIBIOTEPHYIO MOJIETTh, IPOU3BECTH MOJIeIpoBanne padoThl B TeueHue 100 cMeH Ams pa3iuyHbIX
IIPOU3BOJCTBEHHBIX JUHUI. OLEHUTh CPEIHUN BBIXOJ TOTOBOM MPOAYKLIUHU 32 CMEHY, U €ro
CpPEIHEKBaJpaTUUYEeCKOe  OTKJIOHeHHe. Omnpenenutb  CpeJHUE  IOKa3aTeld  KOJMWYECTBa
HE3aBEPIICHHON ITPOYKLIAH.

1) mpou3BOJACTBEHHON JIMHUU, COCTOALICH M3 4 CTaHKOB, CllydaiiHas BeJIMYMHA 3aJ1aolas
IIPOU3BOJUTENIBHOCTD KaXKIOI0 CTAHKA UMEET PAaBHOMEPHOE PacHpeIeNIEHUE CO CPEIHUM 3HAUEHUEM
paBHBIM 5 U nucnepcuent 4.

2) NpoU3BOJCTBEHHON JMHUU, COCTOAIIEH M3 5 CTAHKOB, CiIy4aiiHas BETMYMHA 3aJaroIiast
IIPOU3BOJUTENIBHOCTh KAXKIOrO CTAaHKA MMEET TPEYroJIbHOE CO CPEIHHMM 3HAYEHHEM PaBHBIM 6 U
nucriepcueit 4.

3) IpOU3BOJICTBEHHOM JIMHUM, COCTOSAIIEH M3 5 CTAHKOB, CilydaiiHas BeJIWYMHA 3aJaroliast
MIPOU3BOUTENIBHOCTh KaX/I0I0 CTaHKa UMEET HOPMaJIbHOE PacHpeeIeHHe CO CPETHUM 3HAU€HUEM
paBHBIM 7 U qucnepcuei 4.

IIpakTnyeckoe 3ansTue Ne8. IlocTtpoenue guarpamm, 0TOo0pakKalOIIMX Pe3yJbTaThI
IKCIePUMeHTAa

VII ®uiepa npeaHa3HAYeHO Il COTTOCTABICHHUS IBYX BBIOOPOK IO 4YaCTOTE BCTPEUYAEMOCTH
MHTEPECYIOLIEro nccienoBatens 3¢ dexra.

(cpaBHEHHUE IBYX BBIOOPOK, ITPEICTABICHHBIX U3MEPEHUEM 10 TUXOTOMHUYECKON IIKAJIE)

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

Cytp yrioBoro mpeoOpazoBaHusi duinepa COCTOUT B TEPEBOJAE MPOIEHTHBIX J0JeH B
BEJIMUMHBI LIEHTPAJIbHOIO YIJla, KOTOPBIA M3MEpsAETcs B paauaHax. boiblied MpoOLEHTHON noie
OyZeT COOTBETCTBOBATH OOJIBIINMA YrOJd (0, a MEHBIIEH J10JI€ - MEHBIIMM YroJl, HO COOTHOILIEHUS 3/1€Ch
HE JIMHEWHBIE:

@ = 2*arcsin(+P),

rae P - mpoueHTHas 10515, BBIpa)KEHHAs B AOJISIX €AMHUIIBL.

[Ipn yBenuuyeHHM pacxoXIeHUs MexAy yriamMu ¢l u @2 W yBelIWYEHUS YHCIEHHOCTU
BBIOOPOK 3HaUYeHUE KpUTepHs Bo3pacTaeT. YeM Oojblle BeauuuHa ¢@*, TeM Oojiee BEPOSTHO, UTO
pas3ianuuns JOCTOBEPHBI.

I'unoresst YII @umepa



Ho: [ons nun, y KOTOPIX MpOsIBIsieTcs ucciaenyembiid 23QpexT, B BbIOOpKe 1 He OombIie, ueM
B BbIOOpKE 2.

Hi1: {ons nun, y KOTOPBIX MPOSBIISETCS UccienyeMblii 2agdekT, B BbIOOpKe 1 Oosblie, ueM B
BBIOOpKE 2.

Orpannuenus YII ®@uiepa

1. Hu oytHa U3 COMOCTABISIEMBIX JOJICH HE OJIKHA OBITh PAaBHOW HYITIO.

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

Hwxuuii npenen - 2 HabmroaeHUs B OJHON U3 BBIOOPOK. OHAKO JOJKHBI COOTIOAATHCS
CJIETYIOIIME COOTHOIICHUS B YUCIICHHOCTH JIBYX BBIOOPOK:

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

ni=2 ->n>>30;

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

n=3 ->ny>7;

B) €CJIM B OJTHO# U3 BEIOOPOK Beero 4 HaOII0ICHuS, TO BO BTOPOM JTOJDKHO OBITh HE MEHee 5:

ni=4 ->ny>5;

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

B npunnune Bo3MOXXHO M CONOCTABJIICHHE BBIOOPOK, HE OTBEUAIOIIUX ATOMY YCIIOBHIO,
HaIpUMep, C COOTHOIICHHEM nj=2, =15, HO B ATHX CIy4asX HE yIACTCS BBIIBUTH JOCTOBEPHBIX
pa3Inuui.

YrioBoe mnpeodopazoBanue @Duinepa MNpUMEHSETCS ISl CPaBHEHHS JBYX MPOIEHTHBIX
JIOJICH, IIPH YCIOBUHM, YTO MX cymMa coctasisier 100%.

Ya006CTBO MaHHOTO KPUTEPUS OYEBUAHO: OH MOXKET MPUMEHSATHCS K KavyeCTBEHHBIM
AAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIIMM, OH MPUMEHSETCS K IMPOICHTHBIM JIOJISIM
(KOTOpBbIE OYEHb PACIPOCTPAHEHBI B SKOHOMHUKE, ICUXOJIOTHH U MEJaroruke).

Orpanuyenus AJis1 NPUMeHEHHs YIJI0BOro npeodpazoBanusi @uiepa:

1. [IpolieHTHBIE ONM TOMKHBI OTpPa)XkaTh BEPOSTHOCTH TMOSBICHHUS COOBITHS B OJHOU
BbIOOpKE, T.€. B cymMmMe cocTaBisaTh 100%.

2. Hu onHa U3 cOMOCTaBISIEMbIX TOJIEH HE TOJDKHA ObITh paBHOU HYIIIO.

3. Hwxnwuit npenen — 2 HaboAeHUS B OHOU U3 BBIOOPOK. [Ipu 3TOM HEOOX01UMO, YTOOBI
BBIOOPKU YIAOBIETBOPSIIU CIEAYIOIIUM YCIOBHSIM:

- €CIIK B OJIHOM BBIOOpPKE POBHO 2 HAOJIOIEHHUS, TO B IPYroil JOHKHO ObITh HE MeHee 30);

- €CJIM B OJJHOU BBIOOpKE pOBHO 3 HAOIIOJCHMSI, BO BTOPOM JOIKHO OBITH HE MEHee 7;

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

IIpakTuyeckoe 3anaTue Ne9. [locTpoeHue rpeko-IaTHHCKUX KBaJPATOB U NPOBe/AeHHe
AUCIEPCUOHHOI0 AHAJIN3A Pe3YJbTATOB IKCIIEPUMEHTA

3ajaHue: MOCTPOUTH TPEKO-JTATUHCKHE KBAJApPaThl W MPOBECTU AMCIEPCHUOHHBIN aHaIu3
PE3yIHTATOB DKCIIEPUMEHTA.

IIpouenypa oueHuBaHUs

OreHKa BHIMOJTHEHHON MPAKTUYECKON paObOThI TPOBOAMUTCS IO CIEAYIOIUM KPUTEPHUSIM:
Hanwmuwme Bceit cymecTBeHHONM HHDOpMAIUU 10 paboTe

TOYHOCTB M MOJTHOTA NPEAOCTABISAEMBIX CBEICHUI

HenpoTtusopeunBocTs MpUBOIUMON HH(OpMaLIUN

[TpaBUILHOCTH MHTEPIPETAINI U BEIBOJIOB, KOTOPBIE CIIETAHbBI IO Pe3yabTaTaM paboThI
CreneHb TOCTHKEHUS ACIUPAHTOM MOCTABICHHOMN LETU

O060CHOBaHHOCTH IPUMEHSEMOTO PEIICHHUS

['pamMoTHOCTH (COnEpIKaTeNbHAs ) UCTIONB3YEMBIX (DOPMYITUPOBOK

Nk W=

Kpurepuu oneHk# 3a 0TYETHI IO MPAKTUYECKUM paboTam:
— OIICHKa «3auTEHO» CTAaBUTCSI AaCIUpPaHTY, KOTOPbI MPOJEMOHCTPUPOBAT PE3YNIbTATHI
BBITIOJTHEHUS TIPAKTHYECKOM pabOThI, COOTBETCTBYIOIIUE MOCTABICHHBIM 3a/1a4aM, ¥ MPEJOCTaABIII



oTyeT, O(OPMIICHHBIH JOKHBIM O0pa3oM U COJEpKallMii KpaTKoe ONHCaHWE MOTYyYEHHBIX
pE3yJbTaTOB;

— OILICHKA «HE 3aYTEHO» CTaBUTCS aCIIUPaHTY, KOTOPBIA HE IPOAEMOHCTPUPOBAJI PE3YJILTATHI
BBITOJIHEHUS! IPAKTHYECKOW pabOThI MM HE PEACTABUII 10 HEH OTYET WM MPEJCTABICHHBIN OTYeT
HE COOTBETCTBYET TPEOOBAHUSIM 110 O(POPMIICHUIO.

7.3. OueHo4Hble CpeACTBA IS NMPOMEKYTOYHONH ATTECTAIIMM MO MTOramM OCBOEHMS
JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne Bomnpocsl k 3a4eTy
n/n
1 | OOmue nmoHATHUS O HAyKe, e HeAX U (YHKIHSIX M CYIIHOCTHBIX IPU3HAKOB.
2 | OOw1ee NOHATUE O METOJ0JOTUY HAYYHOI'O UCCIIEIOBAHMSI, €€ aCeKTaX U (QYHKIUSX.
3 | CkppITHE MEXaHU3Mbl HAYYHOTO TBOPUYECTBA M ATUKA MCCIICAOBAHUS
4 | MarepuaiMcTHuecKas TMAIEKTUKA KaK TPAIUIIMOHHAS METOI0JIOTHYECKas OCHOBA
HAYYHOT'O MCCIICIOBAHHUSI.
5 | I'Hoceosorusi Kak METOI0JIOTHYECKasi OCHOBA HAYYHOTO HCCIICIOBAHUSL.

6 | Jlornctu4eckne 3aKOHBI M JIOTUCTHYECKHE (OPMBI MBIIUICHUS KaK METOJOJIOTHYECKUE
OCHOBA HAYYHOT'0 MCCJIEIOBAHMUSI.

7 | CUCTEMHO-CTPYKTYPHBIH NOJIXO/I.

CuHepreTnyeckuil NoaXoz.

9 | AHTPONOJIOTHYECKUI TOAXO].

10 | I'epMeHeBTHYECKUI TIOOXOA.

11 | 'ymaHucTH4ecKkuil (JMYHOCTHO-OPUEHTHPOBAHHBINA OJIXO[).

12 | KynpTyposornyeckuii moJaxo.

13 | Busibl HAy4YHOTO MCCIIEI0BAHMS U UX CYIIHOCTb.

14 | O6mme MoHATHS 0 METO/IaX HAYYHOTO MCCIEAOBAHUS U UX KiIacCUUKaIHs.
15 | MeTronpl SMIIUPUYECKOTO UCCIIETOBAHMS.

16 | MeTo1bl TEOPETUYECKOTO UCCIICTOBAHMS.

17 | BeiGop Tembl 1 OpraHu3aiys Hay4HOTO HCCIIeI0BaHUSI.

18 | MeTonuka uccienoBaTeabCKo paboThI.

19 | Conepxanue u pe3ynbTaThl UCCICTOBAHMSI.

20 | CTpyKTypa BEEHHs IUCCEPTALNH.

21 | OcHOBHas YacCTh AUCCEPTAIIMOHHON PabOTHI.

22 | OcHOBHBIE MPABWJIA MMOATOTOBKH PYKONUCH K IE€YATH.

23 | Hay4dnas ctaThsl.

24 | Meroanueckrue peKOMEH AU,

25 | Te3ucsl OKIAA0B U BBICTYIUIEHUH.

26 | Kakue ypoBHU HCCIIEIOBAHUS CYNIECTBYIOT B HayKe?

27 | Kakue Buapl HaOM0IeHUS OBIBAIOT?

28 | B ueM 3akir04aroTcs OCHOBHBIC (DYHKITMU U HEJOCTATKU HAOJIIOICHHS?

29 | B yem cocToAT 0cOOEHHOCTH dKCIIEpUMEHTa?

30 | Kakue ObIBafOT BUIBI SKCIIEPUMEHTA?

31 | K xkakoMy ypOBHIO HAYYHOI'O HCCJIEIOBAHUS OTHOCHUTCS] MBICJIEHHBIN SKCIIEPUMEHT?
32 | KakoBo 3Ha4yeHue GpopMaan3alyy B HAyYHOM [TO3HAHUU?

33 | KakoBa ¢yHKIIUS aOcTparupoBaHus?

o0




Bonpocsl k 3auery

n/n

34 | B ueM COCTOUT OrpaHMYEHHOCTh a0CTpaKIu?

35 | Kakue ObIBatOT BUIbI HHIYKIIUH?

36 | HazoBure ciennpuieckre 4epThl HAYYHOTO HCCIIEeIOBAHNUS.

37 | Hayka kak ¢opma OOILECTBEHHOTO CO3HAHMs, COLMAIbHO 3HAYMMOH JEATEeNbHOCTH,
CPEJICTBO MPeoOpa3oBaHwsl 0OIIECTBA U JIUIHOCTH.

38 | CtpykTypa u GYHKIMH TEOPHH.

39 | Poap 1 MeCTO IPaKTUKU B IO3HAHUM MHUPA U B HAYYHOM HMCCIIETOBAHUU.

40 | PackpoiiTe B3aMMOCBsI3b (GUIOCOPCKOM ¥ HAy4HOH MeTomoyioruu. KakoBbel UX
IPUHLMIIAAIBHBIC OTINYHA?

41 | Yro o3HauaeT «0OBEKTUBHOCTHY» HAYYHOTO 3HaHMA? PackpoiiTe KOHKPETHOCTh MOHMMAaHUS
00BEKTUBHOCTH HAYYHOT'O aHAJIM3A.

42 | JlaiiTe XapakTEepUCTUKY CYObEKTHOCTU HAyYHOW METOJI0JIOTHH.

43 | IlokaxxuTe MICTOPUUECKUI XapaKTep CPEACTB HAYYHOI'O aHAIU3A.

44 | Kakue KpuTepuu HAyYHOCTU 3HAHUSA aKTyaJU3UPOBAIUCH B MOCTKJIACCUYECKOW HAyKe U
nouemy?

45 | OTMeTbTe KOHIENTYyaJbHbIE OCHOBBI MHTETPALMHM HOMOTETHYECKOW M uaeorpaduyeckoi
METOJI0JIOTHH B COBPEMEHHO HayKe.

46 | Jlaiite = XapakTEpUCTUKY METOAOJOTMYECKOM KYJIbTYpe HAydyHOIro aHauu3a. Yem
onpezensercs NpohecCHOHAIN3M HayYHOro CTUJISI aHaiuu3a’?

47 | B yem cocrour mnpobiema «mpenesoB Hayku»? Kakue OCHOBBI M IPEINOCBUIKH IS
BO3HUKHOBEHUS IIPE/IETIOB HAYKM)» MOXKET COAEpKaTh B ce0€ METOA0IOTMUECKUM aHanu3?

48 | OTmetbTe POpPMBI 3HAHMS, XapAKTEPHbIE JUIsI SMOMPUUECKOTO YPOBHsI MO3HAHMSL.

49 | HazoBute cnienu¢uky Hay4HOM TMIIOTE3bl KaK (opMmbl 3HaHUA. OXapakTepusylnTe Iporecc
BBI/IBWJKEHUS THIIOTE3bI U €€ MPOBEPKHU.

50 | PackpoiiTe cnenuduky mpoBepKr UICTUHHOCTH HAYYHBIX TEOPUN B 3aBUCUMOCTH OT CTETICHH
ux (opMan3aIuy.

51 | Kakue npepnoxenus (hakTbl) B HAyKe MOT'YT Ha3bIBaThCSl IPOTOKOJIbHBIMU?

52 | Kakue ¢pyHKIMM B HayKe BBINOIHSIET POLIeypa UHTEPIPETALIUN?

53 | Kakue cBolicTBa CUCTEMBI TIO3HAHMSI XapaKTEPU3YIOTCS TEPMUHAMU «MMMAaHEHTHOCTb» U
CUMIUTHITUTHOCTH)?

54 | PackpoiiTe MexaHU3M BIMSHHS HAyYHOH METOA0JIOTMH Ha IIPOLECC TEOPETUYECKOTO
MO3HAHMUSI.

55 | IlokaxuTe B3aMMOCBSI3b METOJOJOTUHU U UJICOJIOTUN HA TEOPETUYECKOM YPOBHE IIO3HAHMSL.

56 | [logrotoBbTe KpaTKyl0 XapakTEpUCTUKY oOmero 3ambicia TeMbl: (OcoOEHHOCTH
OMOJIOTMYECKOr0 MCCIeI0BaHHUS.

57 | ApryMeHTHpPOBaHO H3JIOKUTE MpoOieMy, OOBEKT, MpPEeaMET, LeNb, 3aJaud U TUIOTE3y
VICCJIEIOBAHMSIL.

58 | CocraBbTe mian cbopa nHGOpPMALIUK IO TEME.

59 | HazoBute ycioBus MOTyYeHUs OOBEKTUBHOM OIIEHKH ICHXOJIOTO-TIEIarOTUYECKUX SIBJICHUI
U MPOLIECCOB ¥ BO3MOXKHBIE MPUYHMHBI OIIMOKH MPH OLICHUBAHUH.

60 | Ilepeuncaure TpeOOBaHUS K IPOLEAYPE MPOBEICHUS TECTUPOBAHMSL.

61 | OxapakTepu3yiTe TOCTOMHCTBA METOJIOB HAOJIIOJCHUS U SKCIIEPUMEHTA.

62 | Beigennre MpeAnoaoKUTENIbHBIA NMPEAMET U3YyYEHHsI B CIEAYIOIIMX HCCIEA0BATEIbCKUX
TeMax: (OpPMHUpPOBAHME AapPTUCTH3Ma KakK »dJEMEHT IIOATOTOBKM OyAyIIero Ieaarora;
FOTOBHOCTh K CAaMOpa3BUTHIO KakK Ielb OOpa3oBaHMs; HCIOJb30BAaHHE HOBBIX
MH(OPMALMOHHBIX TEXHOJIOTUH B MPOOIEMHOM O0yUYCHHH.

63 | ChopmymupyiiTe TeMy U OOBEKT UCCIICIOBAHMSI, B KOTOPOM BBIJICTICH CICAYIOMNUNA MPEIMET:

ImeagarortuycCkKumue yCJIOBI/ISI aJgarnrTanunun 321py6€)KHLIX FYMaHHCTquCKHX CUCTEM 06pa3013aH1/151
K 0COOCHHOCTSIM POCCUICKON JEHCTBUTEIHLHOCTH.




Ne Bomnpocs! Kk 3aueTy
n/n

64 | Uem 00bsCHsAETCS BO3MOXKHOCTh MHOTHX Pa3JIMUHBIX MHTEPIPETALUNA OJHOTO U TOTO K€
nejaroruyeckoro gaxra?

65 | Yem OTIIMYAIOTCS JIOTHYECKAs U XYJI0’)KECTBEHHO-00pa3Hasi HHTepIpeTarus?

66 | OOBsicHUTE, KaK MUHUMHU3UPOBATh BIMSHHUE JIMYHOCTHOIO (hakTopa MHTEpIperaTopa Ha
pE3yJIbTaThl UHTEPIPETALUH.

67 | Belpazute oiHy U Ty € MbICIb (HampuMmep, o Heo0xoauMocTu AuddepeHInpoBaHHOIO U
MHAMBUAYAJIBHOTO TO1X0/1a K yYaIllMMCsl) UCTIONb3Ysl Pa3HblEe CTUIIM M3JI0KEHUS: HAyYHBIH,
y4eOHO-N1€JarOrH4YeCKUi, MOMYJIPHBIH.

68 | CocTaBUTh KOHCIEKT HAYYHOMU CTAThH.

69 | Ilpoananu3upoBaTh MPABMIBHOCTE O(OpPMIICHUS HAay4yHOH paboThl (AMIIOMHOW paboTHI,
JIUCCePTAITUN).

7.3.2. Kputepum ¥ HOPpMbI OLIEeHKH

dopma
NpOBeeHHUs
Cemectp . Kpurepun u HOpMBI OLIEHKH
NPOMEKYTOYHOM
aTTecTalu
OrneHka «3auTeHO0» BBICTABIISETCS B Cllydae €clii
acIMpaHT, OTBEYasi Ha BOIPOC CBOOOIHO
ornepupyeT TEPMUHOJIOTUEN, TPAMOTHO CTPOUT
CBOIO peub, OTBET OCHOBAH Ha U3yYCHHUU HE
TOJIBKO y4€OHOM, HO U HAy4YHOH JINTEpaTyphl U
«3a4TEHO0» | HOCUT OCMBICIICHHBIN XapaKTep, a HE XapaKTep

«3a3yOpHUBaHU», IPU ITOM aCUPAHT JOJKEH

1 3auer BBICKa3bIBaTh COOCTBEHHYIO MO3UIIUIO MO
HauboJee CIIOPHBIM BOIIpocaM. ACIUPAHT
IIOJIHOCTBIO PACKPBIBAET MTOCTABIEHHBIA BOIIPOC U
OTBEYAET Ha JOMOJIHUTEIbHBIH BOIPOCHI
OneHka «He 3a4TEHO» BBICTABIISIETCS B TOM

«He cllydae, eClIM aclIMpaHT He OTBEYaeT Ha BOIPOC,
SAUTEHOY 1100 OTBET HOCHT XapaKTep «OOPBIBOYHBIX»

3HaHUU. ACIMPaHT GAaKTUYECKHU HE
OPUEHTHUPYETCSI B BOIIPOCE.




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3aryiaBue (3arojioBoK) I'on n3manus onomoreke /
n/n MeToaAnYecKoe nmocoomue,
HaumeHoBaHue
NMPAKTHKYM, JIP.) 3EC
1 I'epacumos b. W. OCHOBBI HAyYHBIX UCCIENOBAaHUMN Y4yebHoe mocodue 2018 9BbC
«ZNANIUM.CO
M»
2 | Osuapos A. O. MeTto0510r1sl HAYyYHOTO UCCIIEI0BAHUS Y4eOHuk 2019 9BbC
«ZNANIUM.CO
M»
3 Munsko 9. B. MeTo 16l TPOTHO3UPOBAHUS U UCCIICIOBaHMs | YUeOHOe mocodure 2017 OBC «IPRbooks»

onepaunui

8.2. JlonosinuTeIbHAS JIUTEPATypa

Tun (yueOHuk, yueoHoe

KoanuyecTBO B

HAy4YHOI
Ne nocooue, yueoOHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeToau4YecKoe nocooue,
HaumeHoBanue
NPAaKTHUKYM, JP.) 3EC
1 | CkxBopuosa JI. M MeTo10510THsl HAyYHBIX HCCIEA0BAHUN Y4eOHoe nocobue 2014 OBC «IPRbooks»
2 | Teuuena B. 3. Opranu3zanus ucciaea0BaTeNbCKON Y4e0HO-MEeTOIUYECKOE 2016 3BbC «IPRbooks»
JESTEIIbHOCTH C UCIIOJIb30BaHUEM nocobue
COBPEMEHHBIX HAyYHBIX METOJIOB
3 Jlammaesa M. I. MeTo1070THs HAYYHBIX UCCIICIOBAHUMA YyebHoe rmocodune 2017 OBC «IPRbooks»




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX

cUCTEM
e WebofScience[DnekTpoHHblii pecypc] : MyJIbTHAMCHMIUIMHApHAs pedepaTtuBHas Oa3a
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016—. - Pexxum JOCTYTIA:

apps.webofknowledge.com. — 3ari. ¢ skpana. — f3. pyc., aHrJ.

Scopus [DnexTpoHHBII pecypc]: pedepaTtuBHas 6a3a mannbix. — Netherlands: Elsevier, 2004—
. — Pexxum pocrtyna: scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHri.

Elibrary[DnexTponHslii pecypc] : HaydHas syekTpoHHas oubnmoreka. — Mocksa: HOb, 2000—
. — Pesxxum nocryna: elibrary.ru. — 3ari. ¢ skpaHna. — f3. pyc., aHrJI.
SpringerLink[DnekTponHblii pecypc] : [6a3a nanHbix]|. — Switzerland: SpringerNature, 1842—
. — Pesxxum nocryna: link.springer.com. — 3ari. ¢ skpana. — f3. aHri.

ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUTCKIIHS ANEKTPOHHBIX KHUT
n3narenascrBa Elsevier. — Netherlands: Elsevier, 2018—. - Pexum JIOCTYTIA:
sciencedirect.com. — 3ari. ¢ 9kpaHa. — f3. aHTIL

Cambridgeuniversitypress[ DeKTpOHHBII pecypc] : KypHaJbl W3/1aTeIbCTBA.

— Cambridge: Cambridgeuniversitypress, 2018—. — Pesxum noctymna: cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHrm.

NEICON [DnexTpoHHBIN pecypc]: 371eKTpoHHAs HH(POpMaLUsi: apXUB HAyYHBIX JKYpHAJIOB. —
Mocksa: HOMKOH, 2002—. — Pexxum gocTyma: neicon.ru/resources/archive. — 3ari. ¢ akpaHa.
— 3. pyc., aHIIL.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows I[OfOBOP Ne 690 ot 19.05.2015r., cpox
JIEUCTBUSI - OECCPOUHO
2 Jorosop Ne 690 ot 19.05.2015r., cpok

OfficeStandart newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok eicTBHs - OeCCPOYHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS

06pa30BaTeJ’leOFO npoumecca mo JTMCHUMIJIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS
. Ilepeyens 0CHOBHOTO 000pYynOBaHHS
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM
padoThI 00yyaromuxcs (HoMep ayAuTOPHH)
VYyeOHnas ayautopust 1)1 npoBeaeHus 3aHaTuil | CTouibl Y4EHUYECKHE JIBYXMECTHBIE
JEKIIMOHHOTO THMA. YueOHas ayautopus s | (MOHOOJIOK), CTOJI YUEHUYECKUI
IIPOBE/ICHUS 3aHATUM CEMHHApCKOTO THIA. | ABYXMECTHBIN , CTOJ IPENOAABATENbCKUN ,
VYuebHast ~ ayauTopus UL KYpCOBOTO | CTYIH IIpENnoaaBaTeIbCKUM, J0cKa
| | TpoeKTHpoBanHs (BBITIOJIHEHUSI  KYpPCOBBIX | ayJIUTOpHAs (MemnoBas), Kadenpa,
pabot). YuebHast ayIuTOpHs AJIsl IPOBEACHUS | IPOEKTOP, IKPAH.; KOMIIBIOTED, JKAII03H.
IPYHIOBBIX u WHIMBUAYaJIbHbBIX

KOHCYNIbTallMi. YueOHas ayauTopus i
NIPOBE/ICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
npoMexyrouHoi arrectanuu (C-801)




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

KomnrerotrepHslii kiiacc. YueOHas ayauTOpHUs
JUIs IPOBEJICHUS 3aHSTUH JIEKIIMOHHOT'O THIIA.
VYueOHast ayAuTOpUs JUI POBEACHUS 3aHATUI
CEMMHAPCKOro TUMa. YuyeOHas ayAuTOpUs s
IPOBEICHUS JIA0OPATOPHBIX paboT. YueOHas
ayJUToOpUs ISl KypCOBOI'O NMPOEKTHPOBAHUS
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayaquToOpus JUIl TPOBEACHUS TIPYIIOBBIX U
UHAMBUAYAJIbHBIX KOHCYJIbTaUUW YueOHas
ayauTopus  Juld  TNPOBEACHUS  3aHATUH
TEKYIIET0 KOHTPOISI ¥  TPOMEKYTOUHON
aTTECTaIUH. Kabuner uH()OpPMATUKH
(koMmbrOTEpHBIE Ki1acchl). (9-814)

[lepenocHoil mpoekTtop , 3KpaH., CToJbI
YYEHUYECKHUE, CTOJI IPENOJaBaTEIIbCKU,
cryibs, [IK ¢ Beixogom B cetb MHTEpHET

[Tomerienue 1t caMOCTOATENBHOM paboThI
ctynenTos (I'-401)

Croubl y4eHUUECKHE, CTYIIbs
yueHunueckue, [1K ¢ BbIxogom B ceTh
HNuTepuer




