MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE

BbICLIEr0 00pa30BaHuUs

«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET

N

1.5

(unOeKkc OucyunIuHbl)

OOKYMEHT NOANMCAH
ONEKTPOHHOW NOAMUCHIO

Ceptucukar: 01DC6AD50060B31F8548AD86A129AAA476
Bnapeneu: UckockoB Makcum Onerosuy
[OeiicteuTeneH: ¢ 22.09.2025 go 22.09.2026

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

MeTOI[I/IKa IMOCTaHOBKH U IPOBCACHUS SKCIICPUMECHTA

(Haumenosanue OUCYUNIUHBL)

10 HAYYHOH CIICIHaTbHOCTH
2.5.5 Texnonorus u 000pyI0BaHNE MEXAaHHMUYECKON M (PU3UKO-TEXHUIECKON 00paboTKH

HaIpaBICHHOCTD (TIPOdHIIBH)

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2026

O6mras TpymoeMkocTb: 6 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJISA 3auer Hroro
Bun 3ansaruit
Jlexun 16 16
JlaboparopHble
[TpakTHueckue 18 18
PykoBoJICTBO: KypcoBbie padoTsI (mipoektsi) / PI'P
[TpomMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas paboTa 34,25 34,25
CamocTosTenpHas padora 181,75 181,75
KoHnTpoas
Hroro 216 216




Pabouyto mporpamMmy cocTaBuiI(H):

JIOIeHT MHCTUTYTA (PUHAHCOB, SKOHOMHKH U YIIPABJICHUS, KAHIUIAT YdKOHOMHUUECKHX HAYK,
noteHt, Mutpodanosa A.C.

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

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

Pabouas mporpamma QMCHMIUIMHBI cocTaBieHa Ha ocHoBaHuM PI'T m ydeOHOro ruraHa
Hay4yHOll cneumanbHocTH 2.5.5 TexHonorus u 000pylOBaHME MEXaHUYECKOW M  (PU3HMKO-
TEXHUYECKOH 00paboTKH

Cpok neiicTBus padoueil nporpaMMbl AUCHUILIMHBI 10 «31» okTsi0ps 2029 r.

COI'JTACOBAHO

3asenytouuii kapeapoit «O060py0BaHHE U TEXHOJIOTUH MAIIMHOCTPOUTENILHOTO POU3BOICTBA

« _» 20 H.1O. Jlorunos
(noonucs) (U.0. ©amunus)

YTBEPXIEHO

Ha 3aceganun HHCTUTYTa (I)I/IHaHCOB, 9KOHOMUKHU U YIIPABJIICHUA

(mpotokou 3acenanus Ne 1 ot «28» aBrycra 2025 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_ICJ'IB OCBOCHUA JUCHUIIIIMHBI — TCOPETUYCCKU U MMPAKTUYCCKU U3YUYUTh, U C(bOpMI/IpOBaTB y
O6yanOH_[I/IXC$I HAaBbIKKM HCIIOJIB30BaHUA MCTOJA0B IIJIAHUPOBAHUSA OKCICPUMCHTA, 060pa n
cCUCTEMaTu3alunu JaHHBbIX, YHUCICHHON 06pa6OTKI/I INOJIYYCHHBIX PE3YyJIIbTaTOB M KOppeKTHOﬁ
HHTCPIPCTALIMA PE3YJIbTaTa SKCIICPUMCHTAJIbHOTI'O UCCIICAOBAHU .

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
Hayunas pgesrensHocts 1, Wctopus u dunocoduss nayku, I[IpakTuueckas MeTOAOIOTHUs
JCCEepTAMOHHON paboThl, @UHAHCOBOE MOJICIIUPOBAHUE JIEATEILHOCTH MPEIIPUATHIA.

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIUMO KaK
MpeIecTBYIONIEe MOATOTOBKM W HAalHMCaHWE HAyYHOH  KBaTU(UKALMOHHOW  pabOThHI
(muccepranuu): MeTogosIorusi U TEXHOJOTUM SKOHOMUYECKOTO aHalIM3a W ayJuTa, YIpaBiieHUE
uHHOBanmsiMu, Hayunas nestenbHocts 4, 5, 6, IlpousBoiacTBeHHas NpakTHKa (HAY4YHO-
uccieaoBarenbekas mpaktuka ), [logroroska myonukanuii v (Win) 3asBOK Ha MATEHTHI 2.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U NuaukaTopsl Ilnanupyemblie pe3yJbTaThl 00yUeHHSs
KOHTPOJIUpYeMbIe JAOCTHKEHU ST
KOMIETEeHIUH KOMIIeTeHIU
(Ko 1 HAUMEHOBAHUE) (xon m
HaUMEHOBAHHE)




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Moayb Bun HaunmMeHoBaHMe TeM 3aHATHHI Cemectp | O0bem, | Baniabl HNurepakTuB, | ®opMbl TEKyLIEro
(pasaen) y4eOHoit (yueoHoli paGoThI) q, 9, KOHTPOJIS
padoThbI (HauMeHOBaHMe
OLICHOYHOI0
cpeacrsa)
Jlex Tema 1. Ponb sxkcnieprmMeHnTa B 2 - -
IIPOBEJCHUH HAYYHOT'O UCCICIOBAHMUS
IIp [Ipaktuueckoe 3anstue Nel. 2 - - [IpakTrueckue
[TocTpoeHue 31eKTPOHHBIX TAOIUILL IS 3alaHus
MCXOJHBIX JJAHHBIX 3KCIEPUMEHTA
Jlex Tema 2. DTansl npoBeeHUS 2 - -
JKCIIEPUMEHTAIILHOTO HCCIIEI0BAHUS
M3mepenne pe3yabTaToB U IOJy4ECHHE
HKCIEPUMEHTAIBHBIX TaHHBIX
IIp [TpakTueckoe 3ansTue Ne2. 4 - - IIpakTueckue
Meroauka KoMmnberorepHas Monens Uisl KpUTEPHS 3a1aHUSA
IOCTAaHOBKH U Xu-kBajgpar 3
[IPOBEACHUSA Jlex Tema 3. CtaTucTHUECKHE METO/BI OLIEHKU 2 - -
JKCIEPUMEHTA JIOCTOBEPHOCTH AKCIIEPUMEHTAJIbHBIX
JAHHBIX
IIp [Ipaktuueckoe 3ansTue Ne3. 2 - - [IpakTrueckue
KomnerotepHast MOAEIb U1l KpUTEPUS 3a/1aHus
Kpamepa-Yamma
Jlex Tema 4. KomnbroTepHble CUCTEMBI 2 - -
00pabOTKM CTATUCTUYECKUX JaHHBIX
SKCHEPUMEHTAIBHOTO UCCIEA0BaHUS
IIp [TpakTrueckoe 3anstue Ne4. 2 - - [IpakTrueckue
KomnerotepHast MOAEINb 1)1 KpUTEPUSI 3a/laHus

«yrioBoe npeodpazoBanue Duiiepar




Jlex Tema 5. Knaccugukarus cTaTHCTUYECKUX 2
METO/I0B M 00J1aCTh UX NPUMEHEHUS

IIp [IpakTuueckoe 3austue NoS. 2 [IpakTnyeckue
[InanupoBaHue 3KCIEpUMEHTA U 3a/1aHus
00paboTKa JaHHBIX C TIOMOIIBIO TPEKO-
JAaTUHCKUX KBaJpaToB

Jlex Tema 6. [locTpoeHure 2IEKTPOHHBIX 2
TabIuI U1t 00pabOTKU Pe3ysIbTaTOB
JKCIIEPUMEHTA

IIp [IpakTuueckoe 3ansarue Neb. 2 [IpakTueckue
CpaBHUTENBHBIN aHAIN3 KpUTEpUs Xu- 3alaHus
kBaapar u kpurepus Kpamepa-VYamma

Jlex Tewma 7. [IpoBenenue 3KcriepuMeHTa ¢ 2
IIOMOUIbI0 UMUTALIMOHHOW MOZIEIN

IIp [Ipaktrueckoe 3anstue Ne7. [loctpoenune 2 [IpakTrueckue
VMMUTALMOHHON MOJEIN IS TIOJTy4EHUS 3a/1aHus
CTaTUCTUYECKUX JAHHBIX

Jlex Tema 8. OToOpaxeHne U HHTEpIpeTaIHs 2
PE3yJIBTaTOB IKCIIEPUMEHTAIBHOTO
MCCJIEIOBAHMUS

IIp [TpakTueckoe 3ansatue Ne§. [Toctpoenue 2 IIpakTrueckue
MOJIEJIN AJIEKTOPAIBHOIO Ipolecca — 3a/1aHus
YTOYHEHHAsI KOMIIBIOTEPHAs MOJIENb
Haynca

ITA 0,25

CP 181,75

Hroro: 216




5. O0pa3oBaTebHbIE TEXHOJIOTHU

B pamkax w3ydeHHMs JMCHMIUIMHBI «MeEToIMKa TIOCTAHOBKM W IIPOBEICHHS
HKCIIEPUMEHTa»  NPEIyCMOTPEHO  HUCIHOJIb30BAaHUE  TPAJAUIIMOHHBIX o0pa3oBaTeNbHBIX
TEXHOJIOTHUH.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbI
PexoMeHaanuu 1mo NoAroToBKe K JJEKIUOHHLIM 3aHATHAM

N3yueHne NUCUUIUIMHBI TPeOyeT CHCTEMAaTUYEeCKOrO M IOCIIEAOBATEILHOIO HAKOIIJICHUS
3HaHUM, CJIeZJ0BAaTENIbHO, IPOITYCKH OTEIbHBIX TEM HE I103BOJIAIOT ITTyOOKO OCBOUTH MPEAMET.

B Xxonme JEeKIMOHHBIX 3aHATUH PEKOMEHAYETCS KOHCIEKTHPOBAaTh Y4eOHBIH MaTepual,
oOpalasi BHUMaHU€E Ha KaTeropuu, GOpMyJIMPOBKH, PACKPBIBAIOLINE COJIEPKAaHUE TE€X UM MHBIX
ABJICHUM U IIPOLECCOB, HAYYHBIC BBIBOJABI M IPAKTUYECKUE PEKOMEHJIALMM, IOJIOKUTEIIbHBIN
ONBIT B OpaTOpCcKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pabouumX KOHCIEKTax I0Jis, Ha
KOTOpPBIX JIeJaTh IMOMETKM W3 PEKOMEHJOBAHHOW JIMTEPATYpPHI, IONOJHSIOIIME MaTepHall
IOPOCIYIIAaHHOM JIEKLMH, a TakXke IMOAYepKHUBAIOIMe OCOOyI0 BaKHOCTh TEX WIM HHBIX
TEOPETUYECKUX IOJIOKEHUH. 3alaBaTh IPENOJABATEII0 YTOYHSIOLIME BOIPOCHL C LEIbIO
YSICHEHMSI TEOPETUUYECKUX TTOJIOKEHUH, Pa3pELICHMsI CIIOPHBIX CUTYaLUi.

B xome moaroroBku K JIEKIMSAM HM3Y4YHTh OCHOBHYKO JIMTEPATypy, O3HAKOMHUTHCS C
JIONIOJIHUTEIBHON JINTepaTypol, nyoaukanusMu B VIHTEpHET-UCTOYHHMKAX, HNEPUOIUUYECKUX
m3ganuax. [lpm >TOM ydecTb pEKOMEHIAIMHM IIperojaBaTenss W TpeOOBaHUs ydeOHOU
nporpaMmel. JlopabaTeiBaTh CBOM KOHCHEKT JIEKIMH, Jiefasi B HEM COOTBETCTBYIOIIUE 3alIUCH U3
JUTEPaTyphl, PEKOMEHJOBAHHOM MPETIOIaBaTeNIeM U IPEAYCMOTPEHHON y4eOHOM MPOrpaMMOii.

CTyneHT MOKET [ONOJHUTh CIHMCOK HCIOJIb30BAaHHOW JIMTEpaTypbl COBPEMEHHBIMH
UCTOYHMKAMH, HE IMPEACTABICHHBIMM B CIHMCKE pPEKOMEHJOBAHHOW JIMTEPATypbl, U B
JabHEHMIIEM HCIOJIb30BaTh COOCTBEHHBIE IOATOTOBJICHHbIE YyueOHble MaTepuaibl Ipu
HAIMCaHUM KYPCOBBIX U BBIMYCKHBIX KBAIU(DUKAIIMOHHBIX padoT.

PexoMeHaannu o NOArOTOBKE K MPAKTHYECKUM 3aHATHAM

CrynenTam crnenyer:

® 10 OYEPEIHOr0 NPAKTUYECKOIO 3aHATHUS MO PEKOMEHIOBAHHBIM JHUTEPATYPHBIM
UCTOYHUKAaM MpopadoTaTh TEOPETHYECKHM MaTepual, COOTBETCTBYIOLIEH TeMbI
3aHATHUSA;

® [IpU MOATOTOBKE K MPAKTHUECKUM 3aHATHUSM CJIeIyeT 00s3aTebHO UCTIOIb30BaTh HE
TOJIBKO JIKITUH, YUeOHYIO TUTEPATYPY, HO U IPYTHEe UCTOUHUKH;

e B Hauaje 3aHATUN 3a7aTh MPENOAABATENIO BOIPOCHI IO MaTepuainy, BbI3BaBLIEMY
3aTPyYAHCHUA B €r0 IMOHUMAHHWM W OCBOCHHWHU IIPU PCIOCHHUU 3a4ad, 3aJJaHHBIX JJIA
CaMOCTOSITEJIBHOTO PELICHUS;

® Ha 3aHATUU JOBOJUTHh KaXAYH 3aJadyy JO0 OKOHYATEJIbHOTO pEIIeHHUS,
JEMOHCTPUPOBATh MOHMMAHHUE IPOBEJCHHBIX pAcyeToB (aHAJINW30B, CHUTYyallHii), B
ClIy4ae 3aTpyaHEHUI o0palaThCs K MpenoiaBaTeto.

21.]'[5[ TOT'0 4TOOBI MMPAKTUYCCKUEC 3aHATHUA TPUHOCUIIN MAaKCUMAJIBHYIO ITOJIb3Y, HGO6XO}II/IMO
MOMHUTh, YTO YNPaXHEHUWE M PEIICHUE 337a4 MPOBOJATCA MO PACCMOTPEHHOMY Ha JIEKLMSIX
MaTtc€pually MW CBA3aHbI, KaK IIpaBHJIO, C OCTAJIbHBIM p3360p0M OTACJIBHBIX BOIIPOCOB
JeKIMOHHOTo Kypca. Cneayer MOAYEPKHYTh, YTO TOJBKO TOCIE€ YCBOEHUS JEKIIMOHHOTO
MaTepuaia ¢ OINPEACIICHHOW TOYKH 3peHus (a2 MMEHHO C TOH, C KOTOPOH OH H3jaraercsi Ha
JIEKIUSAX) OH OyJdeT 3aKPEerIsThCS CTYIEHTOM Ha MPAKTHUUECKUX 3aHATUSAX KaK B pE3ylbTaTe
00CYXIeHUSI W aHajau3a JIEKIIMOHHOTO MaTepuasa, TaK U C MOMOIIBI0 PEIICHHUS MPOOIEMHBIX
cutTyanui, 3anay. [Ipu 3TUX ycloBUSAX CTYAEHT HE TOJIBKO XOpPOIIO YCBOUT Marepuai, HO U
HAYYUTCAd NMPUMCHATH €ro Ha IMPAKTHUKE, a TAKXKC ITOJIYUUT HOHOHHHTGHBHBIﬁ CTUMYJI (I/I 3TO
OYCHb BAXKHO) JUISI aKTUBHOW MPOPAOOTKH JICKIIUH.



[Tpr camMOCTOSATENBHOM PELICHUM 3a]a4 HYKHO OOOCHOBBIBATh KaXJbl ITall pELICHMS,
UCXO0Js U3 TEOPETUUYECKUX IOJIOKEHUM Kypca. Eciu CTyJeHT BUAUT HECKOJIBKO ITYTEH pelIeHUs
npoOeMsl (3a7jau), TO HY)KHO CPaBHUTh MX U BbIOpaTh camblii panuoHanbHbIM. [lone3no no
Hayaja BBIUMCICHUH COCTaBUTh KpATKUH IUIaH pemeHus mnpoOneMsl (3amauu). Pernenue
IpoOJEMHBIX 3334 WIM IPUMEPOB CleIyeT M3Jlarath MOAPOOHO, BBIYMCICHUS paclojiaraTh B
CTPOrOM IIOPSAKE, OTHENAsS BCIIOMOTaTEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY>KHO CONPOBOXKJIaTh KOMMEHTAPHUSIMU, CXEMaMH, YepPTEeKaMU U PUCYHKAMHU.

Crenyer NOMHUTB, YTO pPEUICHHE KaXI0M y4eOHOW 3afaud JOJDKHO JOBOJUTHCS JI0
OKOHYATEeJIbHOIO JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT YCIOBHE, M IO BO3MOXHOCTH C
BBIBOZIOM. [lodydyeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAaMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
naHHoM 3ajmaun. [losme3Ho Takke (eciaM BO3MOXHO) pelllaTb HECKOJbKHMHU CIIOCOO0aMHU U
CPaBHUTH IIOJYYEHHBbIE pe3yibTaThl. PelleHue 3agad JaHHOIO THIIA HYXKHO INPOAOIDKATH 10
IpHUOOPETEHUS TBEP/IbIX HABBIKOB B UX PEIICHUM.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanue

Cemect
p (UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJCTBA

7.2. TunoBble 3aJaHUsi WJIM HHbIE MaTepHaJbl, He0OXOAMMBbIE IJs1 TEKYIIero
KOHTPOJIA

7.2.1 llpakTHYecKHUE 3aTaHUsI

IIpakTnyeckoe 3ansitue Nel. IlocTpoeHuwe 3J1eKTPOHHBIX TAOJMI AJISI MCXOJAHBIX
JAHHBIX IKCIIEPHUMEHTA

3agaHme: NOCTPOUTD IEKTPOHHBIE TAOJIUIIBI JJ11 HCXOTHBIX JAHHBIX HKCIIEPUMEHTA.

OnucaresbHass uHpopManoHHass Mojeab. Ha nepBoM aTane uccienoBaHusi 00bEKTa
WINA TIpolecca OOBIYHO CTPOUTCS OIucaTeiabHas MHPOpPMALMOHHAs Mojenb. Takas Mozeib
BBIJICJIIET CYLIECTBEHHBIE, C TOYKH 3PEHMs LEJIEH NPOBOAMMOIO MCCIECIOBAHUSA, MapaMeTpbl
00BEKTa, a HECYIIECTBEHHBIMU ITapaMeTpaMu IpeHeOperaer.

®opmanu3zoBaHHasi MoJeJb. Ha BTopoMm stane co3maercst popmann3oBaHHasi MOJENb, T.
€. omnucareiabHas HMHPOPMALMOHHAS MOJENb 3alMCHIBAETCA C IOMOIIbI  Kakoro-iuoo
dopmanbHOTO si3bpIKa. B Takol Monmenu ¢ moMoInbio (Gopmys, ypaBHEHHH WIM HEPaBEHCTB
bukcupyrorcs (GopManbHble COOTHOUIEHHS MEXIY HadaJlbHbIMM M KOHEUHBIMU 3HAYECHUSMHU
CBOMCTB OOBEKTOB, a TAK)KE HAKJIAAbIBAIOTCA OTPAaHUYEHHUS HA JIONYCTUMBIE 3HAUEHUS 3THUX
CBOWCTB.

Opnako Janeko He BCerjga yaaeTcsi HaWTu (OpMyJibl, SBHO BBbIpa)KarolIHe HCKOMBIE
BEJIMYMHBI Yepe3 MCXOAHbIE JaHHble. B Takux ciydasx HCIOJIB3YIOTCS HPUOIMKEHHBIE
MaTE€MaTUYECKHE METO/bI, II03BOJIAIOIINE MOIYy4aTh PE3YNbTAThI C 33 JaHHON TOYHOCTBIO.

KomnblotepHass mopgeas. Ha TperbeM sTame HeoOXoaumo  (opMann30BaHHYIO
MH(OPMALIMOHHYIO MOJENb Mpeol0pa3oBaTb B KOMIIBIOTEPHYIO MOJIENb, T. €. BBIpa3uTh €€ Ha
MIOHSITHOM Il KOMIIbIOTEpa si3bIKe. CyIIECTBYIOT pa3jMyYHbIE IIyTH OCTPOEHUSI KOMIIBIOTEPHBIX
MOJCIEH, B TOM qHCIe:
- CO3/1aHUE KOMITBIOTEPHOM MoJieNnt B (hopMe NMPOEKTa Ha OAHOM M3 SI3BIKOB IIPOTrpaMMHUPOBAHMUS;
- MOCTPOEHHE KOMITBIOTEPHOM MOJENU C HCIOJIb30BAaHUEM DJIEKTPOHHBIX TAOIUI WM APYTUX
OPUIOKEHUH: CUCTEM KOMIIBIOTEPHOTO YEpuUeHHs, CHCTEM YIpaBieHUs O0a3aMu JaHHbIX,
reonH(OPMAaIIMOHHBIX CUCTEM U T. 1.

B nmpouecce co3zmaHMs KOMIBIOTEPHOM MOJENM IMOJIe3HO pa3paboTaTh  yIOOHBIN
rpaduueckuil UHTEpQEIc, KOTOPBIN MO3BOJIUT BU3YAIU3UPOBATh (POPMAIBHYIO MOJEIb, & TAKKE
peanu30oBaTh MHTEPAKTUBHBIA [UAJIOl YEJIOBEKAa C KOMIIBIOTEPOM Ha JTale HCCIeNOBaHUs
MOJIEIIN.

KomnbloTepHblii 3xcnepumMenT. YeTBepThlil 3Tanm ucciaenoBaHUs WHPOPMALMOHHOM
MOJIEJIA COCTOUT B MPOBEJECHUN KOMIBIOTEPHOTO KCIEpUMEHTA. ECiM KOMIBIOTEpHAsT MOJEIb
CYILLIECTBYET B BUJIE IIPOEKTA HA OJTHOM U3 S3BIKOB IIPOrpaMMUPOBAHUs, €€ HY)KHO 3aIlyCTUTh Ha
BBIIIOJIHEHNE, BBECTH UCXOHBIE IaHHBIE U TIOJIYYUTh PE3YyJIbTaThI.

Ecnu xoMIbroTepHass MOZEIb UCCIEAYETCS B IPUIOKEHUU, HAIPUMEpP, B DIJIEKTPOHHBIX
TabJIMIax, TO MOXKHO IOCTPOUTH AUarpamMmy WM Tpaduk, MPOBECTU COPTUPOBKY U IOHUCK
JTAHHBIX WM MCIIOJIb30BATh JPYrUe CleUaTn3upOBaHHBIE METOIbI 00PaOOTKH JaHHBIX.

IIpy HCHONB30BAaHMM TOTOBOM KOMIIBIOTEPHOW BH3YaJlbHOM WHTEPAKTHUBHOW MOJEIN
HEOO0XO/IMMO BBECTH HCXOJHBIE IaHHBIC, 3allyCTUTh MOJIENb HA BBINOJHEHHE M HAOIIOIaTh
M3MEHEHHE 00BEKTa U XapaKTEPU3YIOIINX €ro BEIUYHUH.



B BupTyanbHBIX KOMIBIOTEPHBIX J1a00paTOPUAX MOXKHO MPOBOAMUTH SKCIEPUMEHTHI C
peanbHBIMH OOBEKTaMH. JlIs1 3TOr0 K KOMITBIOTEPY MPHCOCIUHSIOTCS IaTYUKH H3MEPEHHUS
busznyeckux mapaMeTpoB (TeMIepaTypbl, NaBICHHUS, CHIbI M Jp.), JaHHbIE H3MEpeHUil
nepeaaTcss B KOMIBIOTEp M 00palaThIBAIOTCS CHENHMAIbHON mporpamMmoil. PesynbraTsbl
SKCIIEPUMEHTa B BHJIe Ta0Jull, rpa@HUKOB U JuUarpaMm OTOOpPa)karOTCS HAa SKpaHe MOHUTOpa U
MOTYT OBITH pacredaTaHsbl.

AHaJN3 MOJyYeHHBIX Pe3yJbTATOB U KOPPEKTHPOBKA MccjenyemMoi Moaenu. [IsaTeiit
3Tall COCTOMT B aHAJIM3€ IOJIyYEHHBIX PE3YyJIbTaTOB U KOPPEKTUPOBKE HcciaenyemMon Mozenu. B
Cllydae HECOOTBETCTBHUSI PE3YJIbTATOB, IOJYYEHHBIX MpPU HUCCIEIOBAaHUU HHGOPMAIMOHHON
MOJIENI, U3MEpPSAEMBIM IapaMeTpaM peajibHBIX OOBEKTOB MOXKHO CJIeNaTh BBIBOJ, YTO Ha
MPEJbIIYIINX dTarax MOCTPOSHHS MOAEIU ObUTH JOMYIIEHbI OMIMOKH UM HETOYHOCTH.

Hampumep, mnpu TOCTPOCHHWM OMHCATEIHHOW KAYECTBEHHOW MOJIEIM MOTYT OBITh
HENPaBWJILHO OTOOPAHbI CYIIECTBEHHBIE CBOMCTBA OOBEKTOB B Ipolecce GpopManu3aiiil MOTYT
ObITh JomymieHsl omuOKH B ¢GopMynax u T. A. B 3Tux ciaydasx HEOOXOJUMO MPOBECTH
KOPPEKTUPOBKY MOJIETHU, IPUUYEM YTOUHEHHE MOJIETU MOXET IMPOBOAUTHCS MHOTOKPATHO, IOKA
aQHAJIN3 Pe3yJIbTaTOB HE MMOKAXKET UX COOTBETCTBUE N3Yy4aEMOMY OOBEKTY.

IHocTpoeHnne 3JIeKTPOHHOM TA0JAUIBI IS CTATHCTHYE6CKOI 00padOTKH pe3y/IbTaTOB
JKCIepruMeHTa (IIPpOBepKa CTATHCTHYECKOH OJHOPOAHOCTH JKCIEPUMEHTAJBHOH M
KonTpoJbHoii rpynn Ha0I01eHni)

A B C D E

Konnue Komnue

Komnuue Konnye | ctBO 0GamioB | cTBO  6ayuioB

CTBO 0a/uloB | CTBO  OaIOB | I-r0 CTyJeHTA | I-T0 CTyAEHTa

I-ro cTyneHTa | I-ro CTyJIeHTa | KOHTP. rp. | 3Kcmep.  Ip.

KOHTp. Tp. O | DKCHep. Tp. A0 | TOocie nocie

Howmep HKCHEPUMEHTA | HKCIIEPUMEHTA | SKCIIEPUMEHTA | 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




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 Bwumcnsgercs 1o ¢opmyne =CP3HAY (B2:B61) c¢ mnocrenyromum
TUpaxupoBaHueM 1o crondmam C,D,E

Hucnepcusa Beruucnsercs mno  Qopmyne =/WUCIT (B2:B61) c¢ mnocinexyrommm
TUpaxupoBanueM 1o crondmam C,D,E




Te xe gaHHBIE ¢ IPe0OpPa30BaTh B TAOJIUINY MOPSIKOBBIX JTAHHBIX C TOPSIKOBOU ITKAJIOMH,
UMEIOIIeH 3aaHHoe Yrcio rpananui (3, 5, 7). K nmomyueHHo# Tabiuile Ha CIeIYIONIeM 3aHITHI
OyJieT mpuMeHEeH KpUTEePUH XH-KBaIpar.

IIpakTnyeckoe 3ansitue Ne2. KomnborepHasi Mojesib 1Js1 KpuTepusi Xu-KBajapart

Llenb paboThI: nocmpoums NEKMPOHHYIO mabauyy, onpeoensouyro
00OHOPOOHOCMb/HEOOHOPOOHOCb  08YX CMAMUCIUYECKUX BblOOPOK HA 3A0AHHOM YPOBHE
BHAYUMOCTU D.
3ajanue Ha pelieHue 3a1a4u
B kauyectBe mpuMepa paccMaTpUBArOTCS JBE BBIOOPKM IO pe3ysbTaTaMm OOCIEIOBaHUS TPYIII
YUaIIUXCS.

Cpencrsamu MS EXcel BBIYHCIIAIOTCS 3HAYCHUE KPUTEPHsI XU-KBAPAT M OMPEICIIACTCS CTEICHb
YBEPEHHOCTH B OIHOPOJHOCTH/HEOJHOPOTHOCTH BBIOOPOK HA 33JIaHHOM YpPOBHE 3HAYUMOCTH
p=0,05 (p=0,01).

[Inan BhINOJIHEHUS PadOTHI

1. Bri6epute ucxoaHble BBIOOPKH.
2. [Moctpoiite BerurcuTenbHyto Tabauiy B MSEXxcel.
3. 3anaiite ypoBeHb 3Haunmoctu P=0,05.

4. CdopmynupyiTe BBIBOJ O CTAaTHUCTUYECKOU OOHOPOOHOCU/HEOOHOPOOHOCIU BblOOPOK.
OObsicHUTE UX pa3Ivyue.

Conep:xxaHue oT4yeTa
|. TUTynbHBII TUCT.

Il.Ha3Banwue u enb paboThI.
[11.Pe3ynbTaThl BEINOIHEHHUS paOOThI
IV .3akmouenue
V IlpunoxxeHus

IIpakTuyeckoe 3ansaTue Ne3.

Komnbrorepnasi mogesns s kpurepusi Kpamepa-Yanua

3aganue: HeoOGxogumo mnpumeHuTs Kputepudl Kpamepa-Yamua, OCHOBaHHBIM Ha
CTaTUCTUKE, JUUIsl IPOBEPKU TMITOTE3bl PABEHCTBA MATEMAaTUYECKUX 0KUAAHUHN UCIIOIb30BaTh.

Kputepuii Kpamepa-Yanua umeeT npo3payHblii CMBICT — Pa3HOCTh BHIOOPOUYHBIX CPEIHUX
apu(MeTHUeCKuX I JIByX BBIOOPOK JIETUTCSI HA €CTECTBEHHYIO OLIEHKY CpEIHEro
KBaJPaTHUYECKOr0 OTKJIOHEHMS 3TOM pa3HOCTHU. ECTECTBEHHOCTh yKa3aHHOM OLIEHKH COCTOWUT B
TOM, YTO HEWU3BECTHBIE CTATHUCTUKY IUCIIEPCUM 3aMEHEHbl UX BBIOOPOUYHBIMHU OIleHKamu. M3
MHOTOMEpPHOM LEHTPAIbHOW MPEIEIbHON TEOPEMBI U U3 TEOPEM O HACIEAOBAHUHU CXOIUMOCTH
BBITEKAET, YTO MpPH pocTe 00BEMOB BBIOOpPOK pacmpezaeneHue cratuctuku T Kpamepa-VYoamua
CXOJIUTCA K CTaHJAAPTHOMY HOPMAJIBHOMY PACHpPEIEICHUI0 C MaTeMAaTHYECKUM okujanuem 0 n
nucrepeneii 1. Urtak, npu cipaseqauBoct H u Gombiunx o0beMax BEIGOPOK pacmpeie/ieHue

cratucTuku T mpuOIMkKaeTCs ¢ MTOMOIIBIO CTAaHIAPTHOT'O HOpMaJIbHOTO pactupeaeneHus D (x), u3
Ta0IHI] KOTOPOTO CIIENYyeT OpaTh KPUTUUECKHUE 3HAUCHHS.

W3 cka3zaHHOTrO BBINIE CIEAYET, UTO NMpUMEHEHHe Kputepus Kpamepa-Ysnua He MeHee
00ocHOBaHO, yeM mpuMeHeHue kputepus CThrofieHTa. [[omoJHUTETPHOE MPEUMYIIECTBO - HE
TpeOyercs paBeHcTBa auctepcuii D(X)=D(Y).

Pacnpenenenune craructuku T He sBusgercs pacnpeneneHueMm CTbIOJIEHTa, OJHAKO H
pacnpeseneHue CTaTUCTUKM t, KaK IOKa3aHO BBIIE, HE SBISIETCS TAKOBBIM B pealbHBIX
CUTYaITUsX.



[ToxazaHo, YTO MPENNOCHUIKH JABYXBBIOOpOUHOTO Kputepusi CThIOJEHTA, KaK MpPaBUio, HE
BBITIOJIHSIIOTCA. {711 IpOBEpPKU OJIHOPOJHOCTH MAaTEMaTUYECKUX OXKUJAHUW BMECTO KpUTEPUs
CrprofieHTa TpejiaraeTcs  HMCIoJib30oBaTh  kputepuid  Kpamepa-Yamua.  OOcyxmaroTcs
HEMapaMeTPUUECKUe KPUTEPHUH JUIsl TPOBEPKH  TUIIOTE3bI  OAHOPOAHOCTH  (DYHKIUI
pacripeeieHus1.)

IIpakTnueckoe 3ansitue Ne4.

KomnbrorepHasi Moge/ib I KPUTEPHUS «yIJI0Boe npeodpa3zoBanue @uinepay

3ananue: [locTpouTh KOMIBIOTEPHYIO MOJIENb JUIsl KpUTEpUs «YTIIOBOE MpeoOpa3oBaHUe
Duniepar.

JUis OUEHKM CTaTUCTUYECKOH OJHOPOJHOCTH XapaKTePUCTUK 3KCIEPUMEHTAILHOW U
KOHTPOJILHOM TPYHN HCIONB30BaTh KputTepuii ®Dumepa. Bribop kputepus mnpousBeneH Ha
OCHOBaHUM peKOMeHAanui, npennoxeHHbix J[.A. HoBukoBeIM B «CTaTUCTHYECKUE METONBI B
NEAArorn4ecKuxX UCCIEI0BAHUAX», U CBSA3AaH C TE€M, YTO JAHHBIN KPUTEPUH MO3BOJIAET CAEIATh
3aKJIIOYEHHE O CTAaTUCTMYECKOW OJHOPOJHOCTU/HEOAHOPOAHOCTU OXKUIAEMBIX CPEIHHUX
3HaueHUMN (MaTeMaTUYECKOr0o OKUJAHMs) MCCIEAYEMOro MOKa3areisl IpU TOM, YTO JUCIEPCUU
BBIOOpPOK pasznuyarorcs. Pasnuuue nucnepcuii ObLIO BBISBICHO Ha IEpBOM 3Tarne 00paboTKU
JAHHBIBIX, ¥ CTAJIO MPEMSTCTBUEM I IPUMEHEHUS TpaluluoHHOro t-kputepust CTbIo/IEHTA.

B knure J[.A.HoBukoBa HCIIOIB30BaHbl KPUTHYECKUE 3HAYEHUS Kak pa3 1 t-kputepus,
YTO KOHEYHO HE BIIOJIHE OOOCHOBAHHO W JA€T MPUOTU3UTENbHBIC pe3ylnbTaThl. Vcnoap3oBanue
3HaueHuss Txp=1,96 ypoBHs yBepeHHocTH 95% TOBOPUT O TOM, UYTO 0O0BEM BBIOOPKHU
IpeJoiaraeTcs O4eHb 00abpIIMM (0003HaYaeTCs MPOCTO KaK OECKOHEUHBIH, TO €CTh peub UIET O
IpeebHOM 3HAaYE€HUH NIPU BO3pacTaHUK 00beMa).

AJITOPUTM OIIpPENEICHHs] JIOCTOBEPHOCTU COBNAJEHUN M pa3IUuuidl XapaKTEPUCTHUK
CPaBHUBAEMbIX BBIOOPOK JJISl SKCIIEPUMEHTAIbHBIX JIaHHBIX, U3MEPEHHBIX B IIIKaJ€ OTHOILEHHH,
¢ moMo1bto kpurepus duiiepa BKIOYAET CIASAYIOLIUE 1Iark:

1. BeruuciuTsb 171 CpaBHUBAEMBIX BBIOOPOK Toyn— IMIIMPUUYECKOE 3HAUEHHE KPUTEPUSL.

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

IIpakTyeckoe 3ansaTue NeS.

I[InanupoBaHue 3KcnepuMeHTa M 00padOTKAa JAHHBIX C NMOMOIILI0 JIATHHCKUX H
IrPEeKO-TATHHCKHX KBA/IpaTOB

3aganue: CulaHMpoBaTh JKCIEPMMEHT M 00padoTaTh JaHHbIE € IOMOIIBIO
JIATHHCKHUX M I'PEKO-JIaTHHCKUX KBaJPAaTOB

[Tpenmosoxum, HampuMep, 4TO SKCIIEPUMEHTATOP MCCIEAYET BIMSHHUE IIATH Pa3INYHbIX
(dbopMyIn B3pBIBUATOM CMECH, MCIOJB3YEMBIX NMpPU MPOU3BOACTBE AMHAMUTA, Ha HAOII0JAEMYIO
cuity B3pbiBa. CMech MO KaxJIoW u3 (opMya NPUTOTABIMBACTCA U3 MapTHH ChIPbs, 00beM
KOTOpPOM MO3BOJIIET IMPOBEpUTH He Oosiee maATu ¢opmyn. Jlamee cMecH NPUTOTaBIMBAIOTCS
HECKOJIBKUMH OIlepaTopaMH, KOTOPbIE MOTYT CYIIECTBEHHO pa3nyarbCs MO KBAIM(UKAMH U
onbiTy. Takum 00pa3oMm, OKa3bIBaeTCs, YTO IUIAH SKCIEPUMEHTA JOJDKEH MPeayCMOTPETh
«yCpeZHEHHue» BIMSHUS JBYX BHEIIHUX ()aKTOpOB — MapTUil ChIpbs M omepaTtopoB. [lmaw,
MO3BOJIAIOIINN PEIIUTD 3Ty 3a7jaqy, COCTOUT B TOM, UTOOBI IPOBEPUTH KaXAYI0 POPMYITy CMECH
B TOYHOCTH OJMH pa3 B KaKJOW MapTHUH ChIPbsi B TOYHOCTU IO OAHOMY pa3y Ka)AbIM U3 IATU
omneparopoB (tabn. 1). Takoil TuTaH Ha3bpIBaeTCA JIATUHCKUM KBaapatoM. OTMeTHM, dYTO
HaOJII0IEHUsT PaCIIOJIOKEHBI KBAAPaTOM, a ATk (GpopMyn (00paboTok) 0003HAUSHBI JATUHCKUMHU
oykBamu A, B, C, D u E — »TuM u 00BsCHsETCS Ha3BaHUE «JIATUHCKHUI KBaapar». BumaHo, 4T0
KaK MapTUH ChIPbs (CTPOKHU), TaK M OMepaTopbl (CTOIOIBI) OPTOrOHATIBLHBI 00pabOTKaM.

Tabnuna 1 - JlatuHckuit kBagpart A 3aga4u 0 popMysiax B3pbIBYaTON cMecH



Oneparopst
I[Tapruu
CHIPbA
1 2 3 4 5

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

JlaTuHCKME KBaapaThl MPHUMEHSIOTCS JUIA TOTO, YTOOBI MCKIIOYHTH JIBa BHEIIHUX
HUCTOYHUKA HEOJHOPOAHOCTH, T. €. YTOOBl 0OECHeYuTh CUCTEMATUYECKOE TPYNIHUPOBAHHUE B
OIOKM TO JBYM HampaBieHUsM. Takum o0pa3oM, CTPOKM M CTONOLBI, B CYIIHOCTH,
MPEJICTaBIISIIOT COOOM JIBa OTpaHUYCHHS HA PaHIOMH3AIHIO.

B obmem cnyuyae gaTMHCKUI KBajapar ais p (akTOpOB WM JATHHCKUM KBagpaT pxXp —
5TO KBAJpaT, COCTOSNIMI W3 P CTPOK U P cronbumoB. Kakaas m3 p? IOJIyHarOIIMXCs SUEEK
COJICP’KUT OJIHY U3 P OyKB, COOTBETCTBYIOIIUX 00paboTKaM, IpuyeM Kaxaas OyKBa BCTpedaeTcs
B KaXJOHW CTpOKE M KaXIOM CTOJIOLlE OJAMH U TOJbKO OAMH pa3. Huke naHbl npumepsl
JATUHCKUX KBaJPATOB:



MapTum ChipbA

B D E F H 1 J K L M N P
Onepatopsl p= 5 Onepatopsl ¥ (].)
DopMyNbl 1] 2 3 4 5 DopMybl 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 28 A7) A7) 29 128
3 18| 38 26| 27| 21| 130 NapTHK cbip| 3 18| 38| 26| 27 21| 130
4 26 31 21 27 22| 127 4 26 31 21 27 22 127
5 22 26 29 22 30| 129 5 22 26 29 22 30 129
107 143 122 127 126 y{ k) Cymma 107 143 122 127 126 0625 |
1A B C D E y(...)
2(B A E C D yi.1.) A 135
3lc D A E B yi.2.) B 101
4|p E B A C y(.3.) [« 112
HE C D B A yi.4.) D 146
y(.5.) E 131
Cogumr 0
15625
A B C D E S5 0By 526|M(Y~2)-[M(Y)]~2 00wan aucnepcna * ph2
B A E C D SS colpbe 50] LMCEDPCHA MO ChiPbHO
C D A [ B SS onepatop 132,4 [wncnepcua No onepatopam
D E B A C 55 popmyn 264,4] Oucnepcua no fopmynam
E C D B A SS owMBKRK 79,2 Oucnepcua owuGKM
24 20 19 24 24
17 33 27 26 31
13 38 26 27 21
26| 31 21 27| 22|
22 26 31 22 32
WICTOYHKK BAMAHKA Cymm KB |CTen ceof{Cp KBiF
Topmyna 2644 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
132,4
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
5 0| 0| 0 0 30
DopMyb]| 1] 2] 3 4 5
1] 0| 20 0 0 0
2 17 0| ) ) 0
3 0| 0| ] ] 21
4 0| 0| 21 0 0
5 0| 0| ) 22 0
Gopmy bl 1] 2 3 4 5
1 0| 0| 19 0 0
Z 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
A 0| 0| ] ] 29
2 0| 38 0 0 0
4 26 0| ) ) 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
El 22| 0| 0 0 0




IIpakTuyeckoe 3ansitue Ne6.

CpaBHuTEILHBINA aHAJIU3 KpUTepust Xu-KBaaApaT u kpurepusi Kpamepa-Yanma

CpaBHUTH pPE3yNbTATHl MPOBEPKH CTATUCTHYCCKONH OJHOPOIHOCTH 3a/laHHBIX BBIOOPOK C
MOMOIIBIO MOJIENIEH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yanua u xu-kBajapar.

(ITpakTrueckue 3anstus 1 —4).

IIpakrnyeckoe 3anaTue Ne7. IlocTpoeHMe MMHUTALUMOHHOW MOJEJH ISl NOJYYEHHS
CTATHCTHYECKHX JTAHHBIX

MaremaTu4deckasi MojeJib Mpolecca

MareMaTuyeckoe MOJCIMPOBAHUE IIPOIlECCa HAYMHACTCS C 3aJaHHUs  TCPEMCHHBIX.
[lepemenHbIMU 3aJIal0TC KOJINYECTBECHHBIC (hakTopsl, OIIHMCHIBAIOIINC COCTOSIHHE
MIPOM3BOJCTBEHHON CHUCTeMbl. (OO000IMM TMPEACTaBICHUE CHCTEMbI, YTOOBI OXBaTUTh KJIacc
MPOU3BOJBHBIX TIOCIEIOBATEIILHBIX MPOU3BOJICTBEHHBIX CHUCTEMBl. JTambl MPOU3BOJICTBA OyIeM
MPEJICTaBIATh, Kak cTaHIMH. COCTOSHUE CUCTEMBI HUACHTU(GUIUPYEM MapameTpoM t (IUCKpPETHOE
BpeMsi). B mporiecce mpou3BOACTBA UTEpalusi MOTJia Obl OBITH SKBUBAJCHTHA MHTEPBAIY B OJUH
JeHb (WJIM O/IHA MPOU3BOJICTBEHHAS! CMEHA), U TOT[a t OyaeT moKa3bIBaTh KOJIUYECTBO JHEH (CMEH).
Bynem onepupoBaTh ¢ €AMHHUIIAMEU TPOIYKIIMU U 3allaCaMU ChIPbs, «HE3aBEPIICHHOW MPOTYKIIHI
¥ TOTOBOW MPOIYKIUM, H3MEPIEMbIMU B THX eIMHMIAx'. BeeneM crienyromue 0003HaueHus s
00IIMX TIOKa3aTeNiel CUCTEMBI IIPOU3BOJICTBA:

N — KOJIMYECTBO CTAHIIUK B MPOIIECCE MPOU3BOJICTBA,

I-HOMep cTaHnuy, i=1...N;

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

Ci(t) — mpou3BOAUTENBHOCTD | CTAHIIUK B MOMECHTT;

Pi(t) — mpom3BOACTBO | CTaHIK B MOMEHTT;

Wi(t) —He3aBepiiicHHas TPOIYKIIHS, JOCTYITHAS /IS | CTAHIIMK B MOMEHT t;

Mogenb MpPOU3BOJICTBEHHON CHUCTEMBI 3aqaeTCsl CUCTEMOW peKyppeHTHbhIX ¢dopmyn (7.1 —

7.5):
Crannus 1
P.(t) =C,(t) (7.1)
W, (1) =W, (t-1) + R (t-1)-P,(t-1) (7.2)

Cranuuu i = 2, 3,..,n-1

R (®) =Min[C;(t), B, (1) +W,, (1)] (7.3)

W,(®) =W,(t -1+ R(t-1) ~ P, (t -1) 7.
CraHuuu n
R.(t) =Min [C, (1), B, (t) +W, (D] (7.5)

N3 ypaBuuBanus (7.1) BHOHO, 4YTO BBINYCK MPOAYKIMU CTaHUMH | paBeH ee
Mpou3BOAUTENbHOCTU. YpaBHuBaHue (7.2) ompenemser WIP, noctymHyto B MOMEHT t, Kak
(YHKLHUIO NEpeMEHHBIX, MOJIYYEHHBIX B MPEIBIIYIINA MOMEHT BPEMEHU. A MMEHHO, KOJINYECTBO
JIOCTYITHOM HE3aBEpIICHHOW MPOAYKIMH CcTaHiuud 1 B MOMeEHT t, To ectb Wi(t), paBHO 3TOMY
KonmMuecTBy B mpensiaynmid MoMeHT Wi(t) mimroc KONMMYecTBO HOBOWM NMPOAYKIMM CTaHIUH 1 B
npeap Ayt MoMeHT P1(t-1) MEHYC KOJIMYECTBO MPOAYKIIHMH B3STOM IS TIEPEPAOOTKH CTAHITUCH 2
B mpenbiayiuii MomeHT Pao(t-1).

B ypaBuenun (7.3), 3amaercs o0beM MPOM3BOJCTBA JJIsi CTaHIMK cO 2-M1 Mo n-ro. O0BeM
[IPOU3BOJCTBA OIPAHUYMBACTCS IIPOU3BOAUTEIIBHOCTBIO CTAHLMKM WIH KOJMYECTBOM JIOCTYITHOU

lOTMeTI/IM, 4TO €AWHUIA NPOAYKIIUN U3MEHACTCS, ITIOCKOJIBKY OHa MMPOXOAUT YE€PE3 CUCTEMY, ABJISAACH
BHavaJI€ CbIPbEM, a B KOHIIC - 3aBCPIUICHHBIM U3JCIIUCM.



HeszaBepmieHHor mnpoxaykiuu (WIP). Ormerum, uro 3madenme WIP Bcerma HeoTpHUIaTEIbHO.
VYpaBuenue (7.4) ananoruyto ypaBHeHuto (7.2), Ho Beruucisier WIP st Bcex cranuuii kpome N-if.

VYpauenue (7.5) BeIUHCIIET 00BEM MPOU3BOACTBA HA IMOCJICIHEH CTAaHIIMM. Y PAaBHEHHS IS
WIP nocnenHeil cTaHUuMM HE COCTaBIIAECTCsS, IOTOMY 4YTO IIOCH€ HEE II0JydaeTrcs TIOTOBas
MPOIYKLIHSL.

B pexyppeHTHBIX ypaBHEHUSAX JUIsl BBIYUCICHHUS 3HAYCHUN MEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIpE/IeNICHbl 3HAYEHHS BCEX MEPEMEHHBIX st MoMeHTa t = 0. Bepxuuit npenen i t
HE YCTAaHOBJIEH, HO IPHU MOJEIMPOBAHUU 3TOT MpEAes 3aJaeTCsl HCCIEIYyEMbIM HHTEPBAIOM
BpeMeHHU T, Ha3pIBa€MbIM BPEMEHHBIM T'OPU30HTOM.

Eciiv nmpou3BOAWUTENBHOCTH CTAaHIMM HM3BECTHBI B IpElENax BPEMEHHOIO TOPU30HTA, U
3a/laHbl HayaJbHbIE 3HAYEHHs NEPEMEHHBIX B MOMEHT BpemeHHu t=0, TO COCTaBJICHHas cCUCTEMa
YPaBHEHUH MO3BOJISIET BBIYMCIUTD COCTOSIHUSI CUCTEMBI AJIs JII0OOTr0 KOHEYHOI'O IEPHOJIa BPEMEHH.
Kaxxgas nepeMeHHasi B MOMEHT BPEMEHH t 3aBUCUT TOJIBKO OT MEPEMEHHBIX B MOMEHT BpeMeHH t-1
U BBIOPAHHBIX JOMOJHUTEIBHBIX NMEPEMEHHBIX B MOMEHT BPEMEHU t, MbI MOKEM BBIYUCIIUTH BCE
IIepEMEHHBIE JI1 MOMEHTA t =1, 3aTe€M BBIYMCIUTH IEPEMEHHBIE B MOMEHT t = 2, U Tak Jajee 10 t =
T. Jlns Toro, 4TOOBI MEpEMEHHBIC PEIICHUS JIETKO MOJNyYalIWCh B JIIOOOW 3aqaHHBIA MOMEHT t,
MIEPEMEHHBIE CIEAYeT YMOPSAOYUTh TaK, YTOOBl 3HAUEHUE KaXJOW Cleaylolield MepeMEeHHON
3aBUCEJI0 TOJIBKO OT paHee BBIYHUCICHHBIX IepeMeHHbIX. Jlig paccMaTpuBacMOW CHCTEMBI
YPaBHEHUU 3TOT MOPSAAOK TAKOB:

P(t), W(t), B(t), W,(t), Pt),..

Cayuaiinble nepeMeHHbIe

B npou3BoACTBEHHOM MpuMepe, KaKk B OOJBIIMHCTBE MMHUTALMOHHBIX MOJENEH, TOYHBIE
3HAYEHUSI HEKOTOPBIX NEPEMEHHBIX HEHU3BECTHBI. Hampumep, NpoOW3BOAUTEIBHOCTH CTAHUUN
HEU3BECTHbI M SBJSIOTCS CIy4allHbIMM BEJIMYMHAMM, MUMEIOUIMMHU 3a/laHHOE€ pachpeneneHue. B
cinyyae UrpokoB, «repepadbaThIBarOIINXy CIIUYKH, TPOU3BOJAUTEILHOCTH OMPEIEISUINCh OpocaHueM
kyouka. [loaToMy MpOU3BOAUTENBHOCTh Kaxka0oro Mrpoka Ha Kaxaod HTepaluy ONpeneisiach
CIy4allHOM BEJIMYMHON C JHUCKPETHBIM PABHOMEPHBIM pAaCIpPEICICHUEM, B HHTEpPBAJE LEIbIX
3HaueHuii ot 1 1o 6.

B Oomee o6mem ciyuyae mpeArnoyiaraeTcs, YTO KaxJash MPOU3BOJUTEIHLHOCTh HWMEET
HEKOTOpOe 3aJaHHOe pacmpenesieHre. Toraa MpOM3BOAWTEIBHOCTh i-if CTAHIIMK B MOMEHT t
SABJISICTCS pealu3alueld CIIy4yalHOW BEJIIMYMHBI, KOTOpas MMEET JAHHOE paclpeleseHue.
Pacnipenenenue MOXET OBITh CBOUM JUIS KaX7101 CTaHIIUH, TO €CTh

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

Yupasienue MoaeJIMPOBaHUEM

Ternepb MOXHO ONHUCATh MPEICTABICHHYIO BBIIIE UTPY B TEPMHUHAX BBEJICHHBIX MIEPEMEHHBIX.
MopnenupoBaHue HAUMHAETCS C 3a1aHUS HAYAJIbHOTO COCTOSIHUSI CUCTEMBI, KOTOPOE ONPENEIISIETCS
3HAYCHHUSAMHU TIepeMeHHBIX B MOMeHT t=0. B Hamem npumepe:

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

[Tpon3BOIUTENFHOCTH TEPBOTO TEpUOJa BBHIOMpAIOTCS KaK 3HA4YeHHS PaBHOMEPHO
pacnpeieNieHHbIX CITy4allHbIX BeUYIHH (OpOCOK KyOuKa):

C,(0)=4, C,()=2, C,(1)=5.

ITo ypaBHEHMSIM MOJIENIN PACCUNTHIBAIOTCS 3HAYEHUS IEPEMEHHBIX B | -1 TepHO:

PO=4 W@B=0 F@=2 W,(1)=0 R@=2.

MopnenupoBanue 2-ii uTEpaluu, € HOBBIMM 3HAUEHUSMHU IPOM3BOAUTENBHOCTEN Kak
CIIyYalHBIX BEJIUYHUH IS t = 2:

C.(2)=3 C,(2)=4, C;(2)=1;
P(2=3 W(2)=2 P(@=4 W,(2=0, P(2)-=1.

AHaNIOTUYHO MOJEIUpPYyeETCs 3-51 UTEepaLus:



C.(39)=1 C,(3)=3 C,(3)=1;
PR)=L W©®=1L, PR®B=2 W@3)=3 R@B=L

[Ipomecc mpoaomKaeTcs MOCIeI0BATENBHO, TTOKa HEe Oy/IeT JOCTUTHYT BPEMEHHOW TOPH30HT
T =10.

MojaejupoBanue THHAMHYECKO# cucTembl B MS EXcel

Bnauane Mopenupyercsi mepexoji CUCTEMbl U3 COCTOSIHUSI B MOMEHT t=( B COCTOsSIHME B
MomeHT t=1. [IpousBogutenbHOCTH 1-H, 2-i 1 3-i cTaHIMN MOJETUPYIOTCA B siuciikax B4,E4 u H4,
COOTBETCTBEHHO. B Kaxmoil u3 »THX s4eek 3amucaHa ¢GopMmyia, 3agaronias pPaBHOMEPHO
pacipeneNeHHYIO 1IEeJI0UYNCICHHYIO CIIy4alHYI0 BEJIMYMHY B HHTepBaJie oT 1 10 6:

=IEJIOE (CJIHUC () *6) +1.

B siueiikax 4-i CTpOKHM MOJICTUPYIOTCSI COOTBETCTBYIONIUE YPABHEHUS

Sueiika u popmyna VYpaBHeHH
e

C4 =B4 (7.1)

D4 =D3+C3-F3 (7.2)
F4=MUH(E4;C4+D4) (7.3)

G4 =G3+F3-13 (7.4)
14=MUNH(H4;F4+G4) (7.5)

J4 =14

BapuanTbl 3axanuii

Hcnonp3yss MareMaTH4yecKyro MOJelb, 3agaBaemyro ¢opmynamu (7.1)-(7.5), moctpouth
KOMIIBIOTEPHYIO MOJIETIh, IPOU3BECTH MOJIeIMpoBaHne padoThl B TeueHue 100 cMeH ams pa3iuyHbIX
IIPOU3BOJCTBEHHBIX JUHUM. OLEHUTh CpPelHUN BBIXOJ TOTOBOM MPOAYKIUU 338 CMEHY, U €ro
CpPEIHEKBaJpaTUUYEeCKOe  OTKJIOHeHHe. Omnpeaenutb  CpeJHUE  IOKa3aTeld  KOJMWYECTBa
HE3aBEPILICHHON NPOIYKIINH.
1) IIPOU3BOJICTBEHHON JIMHUM, COCTOSALIEH W3 4 CTaHKOB, CllydyaliHas BEIWYMHA 3a/Jarollas
MIPOU3BOJUTENIBHOCTh KAXJIOTO CTaHKa HMMEET pPAaBHOMEPHOE pacIpesiesieHHe CO CpPEeIHUM
3HAUYEHUEM PaBHBIM 5 U 1ucnepcuei 4.
2) MPOU3BOACTBEHHON JIMHWH, COCTOSIIEN M3 5 CTAaHKOB, CilydaiiHas BEJIWYMHA 3aJaromias
IIPOU3BOJUTENIBHOCTh KAXKIOrO CTAaHKAa MMEET TPEYroJIbHOE CO CPEIHHMM 3HAYEHHEM PaBHBIM 6 U
nucriepcueit 4.
3) IIPOU3BOJICTBEHHON JIMHUM, COCTOSIIEH M3 5 CTAaHKOB, ClIy4aiiHas BeJIWYMHA 337aroIas
IIPOU3BOIUTENILHOCTh KaX/I0I0 CTaHKAa UMEET HOPMaJIbHOE pacHpe/IelIeHue CO CPETHUM 3HAUYEHUEM
paBHBIM 7 U qucnepcuei 4.

IIpakTyeckoe 3ansaTue Ne8. IlocTpoenme nmarpamMm, 0TOOpPaXKAKIIMX Pe3yJabTaAThI
IKCIePUMeHTAa

VII ®umepa npenHa3HAYSHO I COTMIOCTABICHUS ABYX BBIOOPOK IO YaCTOTE BCTPEYAEMOCTH
HMHTEpECYIOIIEro uccienonaress ¢ dekra.

(cpaBHEHUE JIBYX BBIOOPOK, NPEACTABICHHBIX U3MEPEHUEM 110 JTUXOTOMUYECKON LIKaje)

Kpurepuii oneHnBaeT 10CTOBEPHOCTH Pa3Iu4Mil MeXAY NPOUEHTHBIMH J0JSIMH ABYX
BbIOOPOK, B KOTOPBIX 3aperucTPMPOBAaH HHTepecyommii Hac 3QdeKT.

Cytp yrnmoBoro mnpeoOpasoBanusi Puiiepa COCTOMT B TNEpEBOJAEC MPOLEHTHBIX J0JIeH B
BEJIMYMHBI [IEHTPAJIbHOTO YIja, KOTOPBIA HM3MepseTcs B pajauaHax. bosbliei mporeHTHOH noie
OyZeT COOTBETCTBOBATH OOJNBIIMN YTOJl @, a MEHbIIEH J0Je - MEHBIIUH Yrojl, HO COOTHOIICHUS
3J1eCh HE JTHHENHEIE:

¢ = 2*arcsin(+P),

rae P - nponieHTHas 10715, BhIpaKeHHas B JOJSAX €IUHUIIBL.



[Ipu yBenMuYeHUU PACXOXKACHUS MEXAY yriamMu ¢l u @2 U yBeIUYEHUS YHUCICHHOCTH
BEIOOPOK 3HAYCHHE KPUTEpHUs Bo3pacraeT. Uem Oouibllie Benu4nHA OF, TeM Oojiee BEPOATHO, UTO
pa3ianyus JOCTOBEPHBI.

I'unoressr YII @umepa

Ho: Momas nui, y KOTOpbIX NposiBisieTcs ucciaeayemslii 3pdext, B BbiOopke 1 He Ooublie, ueM
B BbIOODKE 2.

Hi: Jons nuu, y KOTOPBIX HposBIsieTcs uccienyembiit 3pdext, B BbiOopke 1 Gomblie, yueM B
BBIOOpKE 2.

Orpanunuenus YII ®@uiepa
1. Hwu ontHa u3 comocTaBiisieMbIX JOJIeH He JOJIKHA ObITh PAaBHOW HYITIO.

2. Bepxumii mpegen B KpUTEpPUHU () OTCYTCTBYET - BBIOOPKM MOTYT OBITh CKOJIb YTOJHO
OOJIBILIMH.

Hwxuuii npenen - 2 HaOmoaeHUS B OAHOW M3 BBIOOPOK. OJHAKO IOJKHBI COOJIIOIATHCS
CJIETYIOIAE COOTHOIIECHUS B YUCIICHHOCTH JIBYX BBIOOPOK:

a) eciu B OJIHOM BBIOOpKE Bcero 2 HaOMIOJAEHUS, TO BO BTOPOW TOMKHO ObITh He MeHee 30:

ni=2 ->n»>30;

0) ecnu B OJTHOM M3 BBIOOPOK BCEro 3 HaOJIOICHMSI, TO BO BTOPOM JOJKHO OBITH HE MeHee 7:

ni=3 -> ny>7;

B) €CJIM B OHON M3 BHIOOPOK Bcero 4 HaOIIO/IeHUs, TO BO BTOPOM JOMKHO OBITH HE MeHee 5:

n1=4 -> ny>35;

T) IIpH N1, N2>5 BO3MOXKHBI JIF0OObIE COMOCTABICHHUS.

B mpuHIMIIE BO3MOKHO M COIOCTAaBJIICHHE BBIOOPOK, HE OTBEUAIONIMX 3TOMY YCIOBHIO,
HaIpUMep, C COOTHOIIEHHEM n1=2, N;=15, HO B ATHUX CIy4asX HE yIACTCS BBIIBUTH JOCTOBEPHBIX
pa3JInuui.

YriioBoe npeodpazoBanue duiepa npuMeHseTCs i1 CPAaBHEHUS JBYXIPOLEHTHBIX J0JCH,
IIPU YCIIOBUH, 4TO UX cyMMa cocrasiseT 100%.

Y100CTBO MaHHOTO KPHUTEPUS OUYEBHJIHO: OH MOXET MPUMEHATHCS K KadeCTBEHHbIM
AaHHBIM, 00BEM BBIOOPOK MOKET OBITH HEOOJBIINM, OH MPUMEHSETCS K TMPOIEHTHBIM JIOJSIM
(KOTOpBIE OYEHb PACTIPOCTPAHEHBI B SKOHOMHUKE, ICUXOJIOTHH U MEJaroruke).

Orpannyenus Ui NPUMEHEHHs YIJIOBOT0 npeodpa3oBanus Ouimiepa:

1. [IporieHTHBIE 10U JOMHKHBI OTPAXKaTh BEPOSITHOCTH TOSIBIICHUS COOBITHS B OJTHOM BBIOOPKE,
T.€. B cymme cocTaBisith 100%.

2. Hu onHa u3 comocTaBiseMbIX o€l He JOMKHA OBITh PaBHOW HYIIIO.

3. Hwxuuii penen — 2 HaOmroeHUs B OJHOM W3 BBIOOpOK. [Ipu 3TOM HEO0OXOAUMO, YTOOBI

BBIOOPKHU YZIOBJIETBOPSIIN CIEAYIOIUM YCIOBUSIM:

- €CJIM B OIHOM BBIOOpKE POBHO 2 HAOMIOAEHHUS, TO B APYroil 10JKHO ObITh HE MeHee 30);

- €CJIM B OJJHOM BBIOOPKE POBHO 3 HAOII0/IEHHsI, BO BTOPO JIOJKHO OBITh HE MeHee 7;

- €CITM B OJIHOU BBIOOpPKE POBHO 4 HAOIOIEHUsI, BO BTOPOM JOJIKHO OBITh HE MEHEE 5.

IIpakTnyeckoe 3ansitue Ne9. ITocTpoeHue rpeko-JIaTMHCKHX KBAaJpPaToB M NpPOBedeHUe
JAUCTIEPCHOHHOI0 AHAJN3A Pe3yJIbTATOB IKCIIEPUMEHTA

3agaHuMe: TMOCTPOUTH TPEKO-JIATHHCKUE KBAJApaThl M IPOBECTH JUCHEPCHOHHBIA aHAIU3
pe3yJIbTaTOB SKCIIEPUMEHTA.

IIpoueaypa oueHuBaHUsA
OrieHKa BBIMOJTHEHHON PAKTHYECKOM paboThI MPOBOAUTCS 1O CIEIYIOIUM KPUTEPUSIM:
Hanuuue Bcelt cymecTBeHHOM nHPOpMaIUK 1Mo padboTe
ToyHOCTB M IOJTHOTA IPENOCTABISAEMBIX CBEACHUN
HenpoTtusopeunBocTh NpuBouMoOii HH(OpMAaLIUN
[IpaBUIABHOCTH UHTEPIIPETAIMIA U BBIBOJIOB, KOTOPBIE C/IENIaHbI IO Pe3yJIbTaTaM padoThI
CreneHb TOCTHKEHUS CTYICHTOM MTOCTaBICHHOM IEeNTH
OBG0CHOBAaHHOCTH MMPUMEHSAEMOT0 PELICHHUS
I'pamoTHOCTH (comepkaTenbHas) UCIIONIb3yEMbIX (HOPMYIHPOBOK

NoakowhE



KpuTtepuu olleHKH 32 OTYETHI 10 MPAKTHYECKUM paboTam:

OLICHKA «3auTEHO» CTaBUTCSH CTYIEHTY, KOTOpPBIM MPOAEMOHCTPUPOBAT  PE3YyJbTaThl

BBITIOJIHEHUS TTPAKTUYECKONW pabOThl, COOTBETCTBYIOIIUE MTOCTABICHHBIM 3a/layaM, U MPEJOCTaBUII
oTueT, OGOPMIICHHBIA JOKHBIM O0pa3oM W COJEpKallMii KpaTKoe ONHCaHWuE MOTYyYEHHBIX
pE3yJbTaTOB;

OLICHKA «HE 3a4TEHO» CTAaBUTCSI CTYIEHTY, KOTOPbI HE IPOJEMOHCTPUPOBAT PE3YJIbTaThl

BBIIIOJIHCHUS! TPAKTHYESCKON pabOThl MM HE MPEICTABIII 110 HeH OTYET WIIM MPEACTABICHHBIH OTYET
HE COOTBETCTBYET TPEOOBAHUSM 110 0()OPMIICHHIO.

7.3. OHeHO‘lHLIe cpeacrea aJd l'[pOMe)KyTO‘lHOﬁ aTTeCTallu|m 1Mo UTOoraMm OCBOCHHUSA

JUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 3

Ne

u/n Bonpocsl k 3auery

1. | O6umue noHATHA O HayKe, ee HesAX U QYHKIMSIX M CYHTHOCTHBIX IPU3HAKOB.

2. | OOmiee MOHATHE O METOJI0JIOTHH HAYYHOTO MCCIIEIOBAHUS, €€ acleKTax U (PyHKIHUSX.

3. | CkppITHE MEXaHMW3MbI HAYYHOTO TBOPUYECTBA U 3TUKA MCCIICIOBAHHUS

4. | MarepuanucTiuyeckas IMaleKTUKa Kak TpaJulMOHHAs METOA0JI0IHYecKast OCHOBA HAy4YHOTO
MCCIICIOBaHMS.

5. | I'Hoceosiorusi Kak METOJI0JIOTMUECKasi OCHOBA HAYYHOT'O MCCIIEJOBAHUSI.

6. | Jloructuyeckne 3aKOHBI W JIOTUCTHYECKHE (POPMBI MBIIUICHHS KaK METOJOJOTHUECKUE
OCHOBA HAyYHOT'O MCCJIEI0BaHMSL.

7. | CUCTEeMHO-CTPYKTYPHBIN MOJIXO].

8. | Cunepreruueckuil MOAXOI.

9. AHTPONOJIOTMYECKHI TOJXO]I.

10. | 'epMeHEBTHYECKHI TTOJIXOI.

11. | 'ymanucTHYecKUi (JIMUYHOCTHO-OPUEHTUPOBAHHBIN MOAXON).

12. | KynbTyposorudaeckuii moaxoJ.

13. | Buapl Hay4HOTO MCCIIEIOBAHUS M UX CYIIHOCTb.

14. | OOmme NoHsATHSI 0 METOJIaX HAYYHOTO UCCIICIOBAHMS M MX KJIacCU(UKaIUs.

15. | MeTozp! SMIUPUYECKOTO HCCIIeI0OBAHNUS.

16. | MeTozp! TEOPETHUECKOTO UCCIIETOBAHMSL.

17. | BeiOop TeMbl U OpraHu3aIysl HAy4HOTO MCCIIEIOBAHMUS.

18. | Meroauka Mcciea0BaTeabCKOM paboThlI.

19. | CogeprkaHue U pe3ysbTaThl NCCIICTOBAHMSI.

20. | CTpyKTypa BeIeHUs AUCCEPTAIHH.

21. | OcHOBHAS YaCTh TMCCEPTAIIMOHHON pabOTHI.

22. | OcHOBHBIE MTPaBHJIA MMOATOTOBKH PYKOITUCH K ITEYATH.

23. | Hayunas craTpsl.

24. | Meroanyeckne peKOMEH AN,

25. | Te3ucsl JOKJIAIOB W BHICTYTUICHHI.

26. | Kakue ypoBHH HCCIIEIOBaHUS CYIIECTBYIOT B HayKe?

27. | Kakue Buapl HaOmMr01€HUs ObIBAaIOT?

28. | B yem 3akimr09aroTCsl OCHOBHBIC (DYHKITUU M HEJTIOCTATKH HAOJIOICHNS?

29. | B uem cocTosiT 0COOEHHOCTH dKCIIEpUMEHTa?




Bomnpocsl k 3a4ety

n/n

30. | Kakue ObIBAIOT BUJIBI DKCIIEPUMEHTA?

31. | K kakoMy YpOBHIO HAYYHOT'O MCCJIEJOBAHUSI OTHOCUTCS MBICJIEHHBIH SKCIEPUMEHT?

32. | KakoBo 3HaueHue GpopMaan3aly B HAYYHOM MMO3HAHUU?

33. | KakoBa ¢yHK1IMsS abcTparupoBaHus?

34. | B ueM COCTOUT OTpaHMYEHHOCTh a0CTpaKIu?

35. | Kakue ObIBAIOT BUBI MHAYKIUN?

36. | Ha3oBure crienuguueckue yepThl HAYYHOTO UCCIIEJOBAHUS.

37. | Hayka xak ¢Qopma O0OIIECTBEHHOTO CO3HAHUS, COIUAIBHO 3HAYMMOU JCSTEIHLHOCTH,
CpeACTBO NMpeodpa3zoBaHMsl 0OLIECTBA M JIUYHOCTH.

38. | CtpykTypa U QYHKIUHU TEOPHUH.

39. | Ponb ¥ MeCcTO NpaKTHKH B TO3HAHWU MHpPA U B HAYYHOM HCCIIEJOBAHUM.

40. | Packpoiite B3amMOCBs3b  Quiiocopckoii W HAaydHOH Meromonoruu. KakoBbl — HX
OPUHIUIHAIBHBIC OTINYUA?

41. | Yto 03HauaeT «OOBEKTUBHOCThY HAayyHOIro 3HaHUA? PackpoiiTe KOHKpETHOCTh MOHMUMAHUs
00BEKTUBHOCTH HAYYHOTO aHAJIH3a.

42. | JlaliTe XapaKTEepUCTUKY CYObEKTHOCTU HAYYHOM METO0JIOTHH.

43. | [TokaxuTe HCTOPUICCKUI XapaKTep CPEJICTB HAYIHOTO aHAJIH3A.

44, | Kakue KpUTEpUM HAayYHOCTH 3HAHMsS aKTyaJIM3UPOBAIUCh B MOCTKIACCHUYECKOM Hayke U
nouemy?

45, | OT™MeThTe KOHLENTYaJIbHbIE OCHOBBI MHTErpallud HOMOTETHYECKOH U uaeorpaduueckon
METOJOJIOTHH B COBPEMEHHOW HayKe.

46. | JlaliTe XapakTepUCTUKY METOJNOJIOTMYECKON KyJabType HaydyHOro asanmusza. Uem
onpezensercs NpoecCHOHAIN3M HayYHOro CTUJIsI aHaiuu3a’?

47. | B yem coctout mnpobiema «ipenenoB Hayku»? Kakue OCHOBBI W MpPEANOCBUIKU IS
BO3HMUKHOBEHUS «IIPEAEIIOB HAYKI» MOXKET COJIEpKATh B ce0€ METOIOJIOTHIECKUH aHaIH3?

48. | OtmeThTe HOPMBI 3HAHUS, XapaKTEPHBIE IJIsl IMITMPUYECKOTO YPOBHS TTO3HAHUSI.

49. | HazoBute cneunuky HaydHOM rumoresbl kak (opmsbl 3HaHUA. OXapakTepu3ylTe mporecc
BBIJIBU)KCHUS TUTIOTE3bI U €€ MTPOBEPKH.

50. | Packpoiite cnenuduky mpoBepkr UICTUHHOCTH Hay4HBIX TEOPHH B 3aBUCUMOCTH OT CTETIEHU
ux (popmanuzanuu.

51. | Kakue npennoxenus (pakTbl) B HAYKe MOTYT Ha3bIBaThCsl MPOTOKOJIbHBIMU?

52. | Kakne QpyHKIMM B HayKe BBITOJHSCT MPOIEAYPa HHTEPIPETAIIH?

53. | Kakue cBoiCTBa CUCTEMBI TO3HAHUS XapAKTEPU3YIOTCSA TEPMUHAMU «MMMaHEHTHOCTbY» U
CUMIUTHITUTHOCTH)?

54. | PackpoiiTe MeXaHU3M BIIMSHUS HAyYHOU METO/I0JIOTUU Ha MPOIIECC TEOPETUUECKOTO
TIO3HAHUSI.

55. | TlokaxuTe B3aMMOCBSI3b METOJOJIOTHH U HJICOJIOTHH Ha TEOPETHYECKOM YPOBHE TTO3HAHMUSI.

56. | [ToaroroBpTe KpaTKyl0 XapaKTepUCTUKY oOmiero 3ampicia Tembl:  OcoOeHHOCTH
OHMOJIOTHUIECKOTO MCCIICTIOBAHNSI.

57. | ApryMEHTUPOBAHO H3J0XKHUTE NpoOIeMy, OOBEKT, NMpEeAMeT, 1eb, 3aJaud U THUIOTE3Y
WCCIIC/IOBaHMSI.

58. | CocraBbTe 11aH cOopa HHGOPMAITUH 110 TEME.

59. | HazoBute ycnoBus moiydeHHss OOBEKTHBHON OIEHKH ICHUXOJIOTO-TIEJArOTHYECKUX SBICHUN
U MPOLIECCOB ¥ BO3MOXKHBIE IPUYHMHBI OIIMOKH MPH OLICHUBAHHH.

60. | [Tepeunciute TpeOOBaHMUS K MPOIIETYPE MPOBEACHUS TECTUPOBAHHSL.

61. | OxapakTepu3yiTe JOCTOMHCTBA METOJIOB HAOJIOICHUS M SKCIICPUMEHTA.

62. | Beigenute npeanosoKUTENbHBIA MpPeIMeT HM3YYEHHUS B CIEAYIOIIUX HCCIEe0BATEIbCKUX

TeMax: (GOpMUPOBAHHME apTUCTHU3Ma Kak »dJIEMEHT TMOATOTOBKM OyAyllero Imenarora;
TOTOBHOCTh K CaMOPa3BUTHIO KaK IeJdb 00pa3oBaHHWs; HCIOJb30BAaHUE HOBBIX




Ne

w/n Bomnpocsl k 3a4yery
MH(OPMALIMOHHBIX TEXHOJIOTUH B TP00IeMHOM O0yUEHUH.

63. | ChopmynupyiiTe TeMy U OOBEKT MCCIEJOBAHNUS, B KOTOPOM BBIJICJIEH CIEIYIOUIUH MpeaMeT:
NeIarOrMYeCcKUe YCIOBUS aAanTallliy 3apyOeKHBIX TYMAaHHUCTUYECKUX CHCTEM 0Opa3oBaHUs
K OCOOEHHOCTSIM POCCUICKOM JIeHCTBUTEIBHOCTH.

64. | UeM 0OBsCHSETCS BO3MOXXHOCTb MHOTHX Pa3JIMYHBIX HMHTEPIPETAlUid OJHOTO M TOTO KE
nejaroruyeckoro gaxra?

65. | UeM OoTaMUAIOTCs JIOTHYECKAs M XYA0KECTBEHHO-00pa3Has HHTEepHpeTanus?

66. | OObsicHUTE, KaK MHUHHUMM3MPOBATH BIUSHHME JMYHOCTHOrO (hakTopa MHTEepHperaTopa Ha
pe3yIbTaThl HHTEPIPETALHH.

67. | Belpasure onHy H Ty e MbBICIb (HampuMmep, 0 HeoOxomumocTH auddepeHInpoBaHHOTO U
VHIMBUYAJILHOTO MOJAX0/a K YYal[MMCs) MCIIOJIb3Ysl pa3Hble CTUIM U3JI0XKEHUS: HAYUHBIMH,
y4e0HO-IIeJarornYeCKui, MONyJspHbIN.

68. | CocTaBUTh KOHCIIEKT HAYYHOH CTaThH.

69. | [Ipoananm3upoBaTh NPaBUIBHOCTE OQOPMIICHHS HAy4YHOW pabOTHI (IUIUIOMHON paboTHI,
JIMCCepTAITUN).

7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
NpoBeIeHust
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluu
O1eHKa «3a4TEHO» BBICTABIISIETCS B ClIyyae eCcilu
CTYZICHT, OTBeUasi Ha BOIIPOC CBOOOHO ONEPHPYET
TEPMUHOJIOTHEN, TPAMOTHO CTPOUT CBOIO peyb,
OTBET OCHOBAH Ha M3YYEHUH HE TOJIBKO y4eOHOI,
HO ¥ HAyYHOMU JIUTEPATypbl U HOCUT OCMBICTICHHBIH
«3aUTEHO»
XapakTep, a He XapakTep «3a3yOpruBaHuUs», IPU
9TOM CTYJIEHT JIOJDKEH BBICKA3bIBaTh COOCTBEHHYIO
3 3auer TIO3UIINIO TI0 Han0o0JIee CIIOPHBIM BOTIPOCAM.
CTyIeHT NOJHOCTBIO PaCKPhIBAET MOCTaBIEHHBIN
BOIIPOC ¥ OTBEYAET HA JTOMOJHUTEIHHBIA BOIPOCHI
O1eHKa «HE 3a4TE€HO» BBICTABIISETCS B TOM
«He cllydae, eCJId CTYACHT He OTBEYaeT Ha BOIPOC,
SAUTEHON A100 OTBET HOCUT XapaKTep «OOPBIBOUHBIX»
3HaHUU. CTyIeHT GaKTUYECKU HE OPUEHTUPYETCS
B BOIIpOCE.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoJsimuecTBO B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) TI'ox u3nanus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JAP.) 3EC
1. 3BC
Ogsuapos A. O. MeTtoaon0rust HAYYHOTO MCCIIEIOBAHUS YyebHuk 2019 «ZNANIUM.
COM»
2. MeTo10510THsl HAYYHOTO UCCIeI0BaHus (B Y4eOHuk 9bC
Bboym I'. JI. KaHJUJATCKUX U JOKTOPCKHUX 2020 «ZNANIUM.
JCCepTaIMIX ) COM»
8.2. JlonosinuTeIbHAS JIUTEpPATypa
KouuvecTBo B
Tun (yueOHUK, ydeOHOE .
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeToAu4YecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3BC
1, [TycteinaukoBa E. B. MeTo10510THsl HAYYHOTO MCCIIEIOBAHUS VYueOHoe mocodue 2018 3BbC «IPRbooks»
2. [Temepos I'. 1. MeT010J10THsl HAYYHOT'O HCCIIEN0BAHUS YuebHoe nocobue 2017 3BC «IPRbooks»




8.3. Ilepevyenb mnpogecCHOHATBHBIX 0a3 JAHHBIX U MH(OPMANMUOHHBIX CIPABOYHBIX
cucTeM

— Elibrary[DnexTponHslii pecypc| : HaydHas dJeKTpoHHas OmbOiamoTeka. — Mocksa :
HDB, 2000- . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

— SpringerLink[Dnektponnsiii  pecypc] : [0a3a mamnbix]. —  Switzerland:
SpringerNature, 1842— . — Pexwum goctyna : link.springer.com. — 3ari. ¢ skpana. — 5I3. aHri.

— ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUICKIUS JJICKTPOHHBIX KHHUT H31aTellb-

ctBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum poctyna : sciencedirect.com. — 3ari. ¢
JKpaHa. — S3. aHrIIL.

— Cambridgeuniversitypress[ D7IeKTpoHHBIH pecypc] : JKypHaIbl H3AaTelbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum goctyna : cambridge.org. — 3ari. ¢

JKpaHa. — S3. aHrII.

— NEICON[OnekTpoHHBIH pecypc] : 3JeKTpoHHas HHQPOpMANMs : apXUB HAYYHBIX
KypHa- oB. — MockBa : HOMKOH, 2002—- . — Pexxum noctymna : neicon.ru/resources/archive. —
3arin. ¢ akpana. — SI3. pyc., aHri.

8.4. Ilepeuenb NpOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexkBU3HUTHI uoroni)pa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok nericTBus

WinPro 10 RUS Upgrd OLP NL Acdmc | — 6eccpouHo;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeCTBHUS — OECCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL | konTtpakT Ne 690 ot 19.05.2015, cpok

AcademicEdition JEHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL | moroBop Ne 757 ot 04.07.2018, cpok aeicTBus
AcademicEdition — OeccpovHo;

KoHTpakT Ne 727 ot 20.07.2016, cpok
JeiicTBUsL — 6ECCPOUHO

OfficeStd 2019 RUS OLP NL Acdmc KOHTpakKT Ne 1653 ot 14.12.2018, cpok
JeicTBUs - OeCCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

/Il | MPAaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
MOMeIleHU 1JI51 CAMOCTOATEIbHOMI

padoThl o0yuyaoumxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000PY10BAHMS

VYueOHas  ayauropust ans  mpoBeaeHus | CTOMBI  yYEHHYECKHME  JBYXMECTHBIE
3aHATUN ~ JIGKIMOHHOTO  THMHa. YyeOHas | (MOHOOJIOK) , CTOJI IPeroaaBaTeNIbCKUH,
aymquTOpUs  JUIsL  TIPOBEINEHUS  3aHSATHH | CTYII, JocKa ayauTopHas (MesoBas),
CEeMHUHAPCKOTo THUMa. YuyeOHas ayAUTOpHS IJIsl | IPOEKTOP.

KYpCOBOTO TPOEKTUPOBAHMS  (BBITIOJTHEHUS
KypCOBBIX paboT). YueOHas ayauTopus Ais
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYNbTallMi. YueOHas ayauTopus i
MIPOBE/ICHUST 3aHATHI TEKYIIEro KOHTPOJS U
npomexyrouHoi arrecrarmu. (YJIK-413)




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb OCHOBHOIO 000PYI0BAHMS
n/n | NPakTUYeCcKUX U Ja00paTOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOMI

padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

[Tomemenue anst camocTtosiTeibHOW pPadoThl | CTONBI,  CTYJdbs, cTeiaxu (B T.4.
2. obyuarommuxcs (YJIK-105) BBICTABOYHBIC) C KHHUTaMH, KOMITBIOTEPHI,

MOOUITEHBIC paboune MecTa

3 [Tomemenue st camocToATedbHOU paboThl | CTObI KOMITbIOTEPHBIE, CTYJIbS,

obyuaromuxcs (YJIK-406)

MHUKPOKOMIBIOTEpHI raspberry pi 32 bit.
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