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1. lleqb ocBOEHMSI AUCUMIIJIMHBI

Lenb OCBOCHUS TUCIMIIMHBI — TEOPETUUYECKU U MPAKTUYECKH U3YyUUTh, U CHOPMUPOBATD Y
oOyJaromuxcss HaBBIKM HCIOJIb30BAHUS METOJNOB IUIAHHPOBAHUS OKCIIEPUMEHTa, cOopa u
CUCTEMATHU3allMM JAaHHbBIX, YHUCIEHHON OOpaOOTKM MOJIyYEHHBIX pE3YJIbTaTOB U KOPPEKTHOMN
MHTEpIPETALMHU PE3yiIbTaTa YKCIIEPUMEHTAIBHOIO HCCIEA0BAHUSA

2. Mecto gucumminnsel B ctpykrype OIIOIT BO

JlucuuniauHel U TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oa3upyeTcsi JaHHas UCHUIUIAHA:
JTUCIUTITUHBI PEBIIYIIETO YPOBHS 00pa30BaHUsI.

I[I/ICIII/IHJ'[I/IHI)I W IPAKTUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOI\/JI JUCHUITIIMHBI H€06X0}II/IMO KakK

MpCACCTBYIOICC: IIOATrOTOBKA n HaITMCaHHueC JUCCEepTanunu, IIOATOTOBKA K caaye
roCyaapCTBEHHOT'O 5K3aMCHaA, MOJArOTOBKA K CAA4Y€ KaHAUAATCKUX OK3aMCHOB.

3. [lnanupyemble pe3yabTaThbl 00y4eHUsI

®opmupyemMblie U Wnmkaroper
KOHTpOJIUpYyeMble AOCTIGREHUA I[Inanupyemble pe3ybTaThl
KOMIeTeHI il
KOMIIeTEeHIIM U 00y4eHus
(ko1 1 HAMMEHOBaHUE) (xon u
HAaMEHOBAHMHE)
BIIQJICHUEM  METOJOJOTHEeH U - 3HaTh: METOAOJIOTHIO U METO/IbI
METOJaMHU MeAarorunyeckoro MeAarornyeckoro Ucciae0BaHus
uccinempoBanus (OITK-1) YMeTh: IpOBOIUTH
SKCIIEPUMEHTAJIbHbIE UCCIIeI0OBAaHUS
Brnaners: unctpymenTamu
MaTEeMaTH4YeCKON CTATUCTUKH
CHOCOOHOCTh HMHTEPIIPETUPOBATH - 3HaTh: 3Tabl MPOBEACHUS
pe3ynabTaThl MeAaroruyecKoro MeAarornYeckoro ucciae10BaHus,
UCCIIeIOBaHUS, OILICHHUBATh METO/Ibl OIIEHKU PUCKOB
TPaHUIIBI ux YMeTh: UHTEPIPETUPOBATH
MIPUMEHUMOCTH, BO3MOKHbBIE pe3yabTaThl MeJaroruuecKoro
PUCKU UX BHEIPEHUS B UCCJICIOBaHMS, OLIEHUBATh IPAHMIIBI
oOpa3oBaTelbHOM U UX IPUMEHUMOCTH, BO3MOXHbBIE
COLIMOKYJIBTYPHOM cpere, PUCKU UX BHEJIPEHHUS B
MEePCTIEKTUBBI JATbHEUIITIX 00pa3oBaTeNbHON U
uccinenosanuii (OITK-3) COLIMOKYJIFTYPHOH Cpefe,
MEPCIIEeKTUBBI JaTbHEHIINX
HCCIICIOBAHUI
Brnaners: uHCcTpyMeHTaMU
MHTEPIIPETAIINH U OLIEHKH
pe3yabTaTOB HCCIEAOBAHUN
TOTOBHOCTBIO OPTaHU30BaTh - 3HaTh: OCHOBBI TUTAHUPOBAHUS
paboTy MCCIeI0BaTENBCKOTO UCCJICTOBAHMI U SKCIIEPUMEHTA
KOJUIEKTHBA B 00JIaCTH YMeTh: OpraHu30BHIBATH IPOBEICHHE
neparorunueckux Hayk (OITK-4) AKCIIEPUMEHTATBHBIX HCCIIEIOBAHUIN
Brnagers: HaBbIKaMH MPOEKTHOTO
yIpaBICHUS




dopMupyemMbie 1

HNuaukaropsl

JOCTHKEHHS
KOHTPOJIUpYyeMbIe . I[InanupyemMsble pe3yJbTaThl
KOMITeTeHIIH I
KOMIIETEeHIIMH (xon 1 o0yueHUs
(KoJ1 ¥ HANMEHOBAHME)
HAaWMEHOBAHHE)

CIOCOOHOCTBHIO OPHEHTHPOBATHCS
B II0JIHOM CIIEKTPE HAyYHBIX
po6ieM mpodeccnoHaTEHOM
obnactu (ITK-1)

3HaTh: COBPEMEHHbIE HAYUHbIE
JOCTH)KEHUS ¥ UCH B
poeCCHOHAIBHBIX 00IaCTsIX

YMeTb: TeHepupOBaTh HOBBIE UJIEU
IIPU PELICHNHN UCCIIEA0BATEIBCKUX
3a1a4

Bitaners: HaBpIKaMU F€HEPUPOBAHUS
UIEN IPU pEelICHUN
MCCIIEJOBATEIbCKUX 33134




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI

®opMBbI TEKYLLET0

Bun . KOHTPOJIs
Monayab . HaumenoBaHue TeM 3aHATHH
y4eOHoi . Cemectp | O0beMm, 4. banabl | UHTepakTHB, 4. (HanmMeHOBaHMe
(pa3neu) (yueoHoii pa6oThI)
padoThI OLIEHOYHOT0
cpeacTBa)
Jlex 2
Poub sKcTIeprMeHTa B POBEICHUN HAYIHOTO
WCCIIeIOBaHUS
CP 10
I1P 6 KomriekT oT4eToB 1o
[TocTpoenue IeKTPOHHBIX TAOIHUIT IS MPAaKTUYECKUM
MCXOJHBIX TAaHHBIX SKCIIEPHUMEHTA paboTtam
CP 10
ek DTarnsl MpoBEICHNUS SKCIEPUMEHTAILHOTO 2
CP YICCIIEIOBAHUS 10
Meroauka W3mepeHune pe3yabTaToB U NOJIyYeHHE
MIOCTaHOBKH U 9KCTIEPUMEHTAIBHBIX JaHHBIX 1
TIPOBCACHUA | Tp 2 KowmriekT otueroB no
HKCIIEPUMEHTA
KoMmbrorepHas MOJIEIb Uit KpUTEpUs X1- [PaKTHHCCKUM
KBapar paboTam
CP 10
Jlex CraTtucTudeckrue MeTo bl OLICHKH 2
CP JOCTOBEPHOCTH 3KCIIEPUMEHTAJIBHBIX JAHHBIX 10
[P 4 KoMIiexT oT4eToB 1o
KommbroTepHast MOJIENb ISl KPUTEPUSI [PAKTHHCCKIM
Kpamepa-VYouma paboTam
CP 10
Jlex KomnbroTepHbie cucTeMbl 00paboTKH 2
CP CTAaTUCTUYECKUX JAHHBIX 10




D opMBbI TEKYLLET0

Moayab Bux . HanMeHoBaHHe TeM 3aHATHH KOHTpOJIit
(pasnen) y4eOHoi (yaeGHoi paGoTs:) Cemectp | O0beMm, 4. banabl | UHTepakTHB, 4. (HanmMeHOBaHMe
padoThI OLIEHOYHOT 0
cpeaAcTBa)
1P 6 KomriekT oT4eToB 1o
KomnerotepHas MOAeIb U1 KpUTEpUS [IPAKTHICCKUM
«yraoBoe mpeobdpaszopanne Dumepar padoTam
CP 10
Jlex Knaccudukanus ctaTUCTUYECKUX METO/I0B U 2
CP 001acTh MX IPUMEHEHUS 10
[P 2 KomriekT oT4eToB 1o
[InaHupoBaHue sxcepuMeHTa u 00padboTKa IPAKTHYCCKIM
JAHHBIX C MOMOIIbIO IPEKO-TATUHCKUX paboram
KBaJ[paToOB
Cp 10
Jlek [TocTpoenwe 3MeKTPOHHBIX TAOIUIT TSt 2
CP 00pabOTKH Pe3yabTATOB IKCIIEPUMEHTA 10
I1P 4 KomrmiexT oT4eToB 110
CP CpaBHUTENbHBIN aHATU3 KpUTEpUs XHU- 10 MPaKTHYECKHM
KBajpaT U kputepus Kpamepa-VYamnma paboTtam
Jlex [IpoBeneHune s3xcrepuMeHTa ¢ IOMOLIbIO 2
CP AMHUTAIIMOHHOU MOJEIIN 10
[1P 4 KommuiekT otueToB no
CP [TocTpoenne UMUTALIMOHHOM MOIEH AJIst 10 IPAKTHYECKIM
HOJIy4E€HUS] CTATUCTUYECKHUX JTAHHBIX paboTam
Jlex OTtoOpakeHne U HHTEepIpeTalus pe3yibTaToB 2
CP 9KCIEPUMEHTAILHOIO HCCIIEN0BAaHUS 10
Ip ITocTpoeHne MOJECIH IEKTOPATBEHOTO 2 Komrex oT4eToB no
Cp npolecca — yTOYHEHHAS! KOMITBIOTEPHAsT 10 [PAKTHICCKIM
Mmojens Jlayrca paboTam




Bun
y4eOHoi
padoTbI

Moayab
(pa3neun)

HaumeHoBaHue TeM 3aHATHI
(yueoHoii pa6oThI)

D opMBbI TEKYLLET0
KOHTPOJIS
Cemectp | O0bem, u.| baaabsl | UaTepakTus, 4. (HauMeHOBaHuUe
OLIEHOYHOI0
cpeacTBa)

CP

[ToaroroBka k 3auery

10 Bomnpocsr k
[TPOMEKYTOYHOU
aTTeCTalluN

Hroro: 216

Cxema pacyeTa HTOTOBOro fasia

@DOpMBbI TEKYIIET0 KOHTPOJIS

YcnoBus jonycka

Kputepuu u HOpMbI OLIEHKH

3ammTa oTYeTa Mo MPAKTHUECKOU padboTe Brinosnnenue

MPaKTUYECKOW  pabOThI
Ha KOMITBIOTEpE u
IIPEJICTABIICHUE
paboTaromiero
IPOrPaMMHOTO TPOIYKTa
IIPEII0IaBaTEITIO

OneHka  «3a4T€HO»  CTaBUTCA  CTYACHTY, [MpPOSBHUBIIEMY  3HAHUS
IPOrpaMMHOTO MaTepHalia, OOHapyKUBIIEMY MOHMMAaHHUE U MPAKTUYECKOE
UCIOJIb30BaHUE Y4eOHOro Marepuana, Wil AOMYCTHUBIIEMY HETOYHOCTH B
OTBETE, HO OOJIaJaloIeMy HEOOXOIMMBIMHU 3HAHUSMHU U YMEHUSMHU ISl UX
yCTpaHEeHHs! IPU KOPPEKTUPOBKE.

OHCHKa «HE 3a4TCHO» CTAaBUTCA CTYACHTY, HMCHOIIEMY CYIICCTBCHHBIC
HpO6CHBI B 3BHAHHMK OCHOBHOI'0 Mart€puvajla II0 IIporpaMmeE, a TakKXKe
JOIMYCTUBIICEMY NMPHUHIHUITMAJIBHBIC OIINOKHU IIpyU U3JI0OKCHHUHN MaTCpurajia.




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

B paMKax HU3Yy4YCHUA JUCHUIIIINHBI ((MGTOI[I/IKa IIOCTAaHOBKU )41 IMPOBCACHUA
OKCIICPUMCHTa» NPCAYCMOTPCHO HMCIIOJIb30BAHUEC CIICAYIONINX O6pa3OBaTeJIBHLIX TEXHOJIOTHUH:
® TCXHOJIOTHUA  TPAAULIMOHHOI'O O6y‘-I€HI/I$II JICKIIUHN u IMPAKTUYCCKUC pa6OTI)I,
CaMoCTOsITeNIbHAS paboTa;
® TEXHOJIOTHS MPOEKTHOrO OOYUCHHUS: peau3allisl U 3allliuTa OTYCTOB IO MPAKTHUECKUM
paboTtam.

6. MeToanueckue YKa3aHusl 110 OCBOCHUIO JTUCHUITJIUHBI
PexoMeHaanuu no nNoAroToBKe K JeKIMUOHHBIM 3aHATHIM

N3yuenne QUCHUTUIMHBI TpeOyeT CHCTEMAaTHYECKOTO W TOCJIEI0BATEIHOTO HAKOTUICHUS
3HaHI/II\/JI, CJICOOBATCIIbHO, IMMPOITYCKU OTACIbHBIX TEM HE IMO3BOJIAIOT FJ'Iy6OKO OCBOUTH MPECAMCT.

B xoxe NeKIMOHHBIX 3aHATHM PEKOMEHIYeTCsi KOHCIIEKTHpOBaTh Yy4eOHBbIN MaTepual,
oOparasi BHUMaHUE Ha KaTeropuu, GOpMyIUPOBKH, PACKPBIBAIOIIUE COICPKAHUE TE€X WIIH HHBIX
SIBJICHUN U mponecCoB, HAYYHBIC BBIBOABLI M IMPAKTHUYCCKUC PEKOMCHIOAIWH, HOJIOKUTEILHBINA
OIIBIT B OpPaTOPCKOM HCKYCCTBC. KenareapbHOo OCTaBUTH B pa60qnx KOHCIICKTax IIO0JIsA, Ha
KOTOPBIX JCJIaTb IIOMCTKU U3 peKOMeHHOBaHHOﬁ JIUTEPATYPBI, JOMIMOJHAOIHUE MaTcpuall
MPOCIYIIAHHOW JICKIIMK, a TaKXKe IOJYEPKUBAIONINE OCOOYI0 BaXKHOCTh TE€X WM HHBIX
TEOPETUYECKUX TMOJOXKEHUl. 3alaBaTh MPENoJaBaTeI0 YTOYHSIONIME BOIMPOCHl C LENbIO
YSICHEHHUS TEOPETUYECKUX MOJIOKEHUH, pa3pelIeHUs] CIOPHBIX CUTYalUH.

B Xxonme moAroToBKM K JIEKIUSAM HM3YyYUTh OCHOBHYIO JIUTEPaTypy, O3HAKOMUTBHCS C
JOTIOTHUTEIBHON JIUTepaTypold, myOaukanusMu B VHTEpHET-UCTOYHHMKAX, TMEPUOIUUECKUX
m3nanusx. Ilpu sToM ydecTh pEKOMEHIAIMU TMpenojaBareiss M TpeOoBaHUS YyueOHOM
nporpaMmsl. JlopabaTeiBaTh CBOM KOHCHEKT JIEKIUH, Aejiasi B HEM COOTBETCTBYIOLIUE 3allUCH U3
JUTEpaTyphl, PEKOMEHIOBAHHOH TIPETIoIaBaTesieM U MPEAYCMOTPEHHOM yueOHOH MporpaMMOi.

CTyZleHT MO’KEeT JOMNOJHUTh CIHCOK HCIOJIb30BaHHOW JHMTEpaTypbl COBPEMEHHBIMU
HUCTOYHUKAMHU, HE TMPEACTABICHHbIMU B CIHCKE PEKOMEHJIOBAaHHOW JHUTEpaTypbl, U B
JalbHENIIIeM HCIOJb30BaTh COOCTBEHHBIE IOATOTOBICHHBbIE Y4eOHble MaTepHallbl Mpu
HaMMCaHUM KYPCOBBIX U BBITYCKHBIX KBATH(PUKAIIMOHHBIX PaOOT.

PexomeHganum no noAroToBKe K NpPaKTUH4YeCKUM 3aHATHAM

CrynenTam cremyer:

® JI0 OYEpEeAHOro MPAKTUYECKOTO 3aHATUS MO PEKOMEHJOBAHHBIM JIMTEPATYPHBIM
HMCTOYHUKAM MPOpadoTaTh TEOPETUUYECKHIl MaTepuain, COOTBETCTBYIOIIEH TEMBI
3aHATHUS;

® IIpU MOJArOTOBKE K MPAKTHUECKUM 3aHATHUSAM CIeAyeT 00s3aTeNbHO UCIOJIb30BaTh HE
TOJIBKO JIEKITMH, YYEOHYIO TUTEPATypy, HO U IPYrue UCTOYHUKH;

e B Hauaje 3aHATUU 3aJaTh IPEMNOJAaBaTENI0 BOMPOCHl MO MaTepHally, BBI3BABLIEMY
3aTpyJHEHHS] B €ro MOHMMAaHWMA W OCBOCHUU TPU PEIICHUHU 3a]ad, 3aJaHHbBIX IS
CaMOCTOSITEIBHOTO PEUIECHUS;

® Ha 3aHATUMU JIOBOJMUTHh KXyl 3aJady JO OKOHYATEIbHOTO  PEIICHHS,
JIEMOHCTPUPOBATh MOHMMAHHUE TMPOBEJACHHBIX pacueToB (aHAJIMW30B, CHUTYyallUi), B
cllydae 3aTpyJHEHHI 00paiaThCs K MpernoaBaTesio.

J7is TOTO 4TOOBI MPAKTUYECKHUE 3aHATHS MPUHOCHIN MaKCUMAaIbHYIO MOJIb3Yy, HE0OX0IUMO
MIOMHHUTb, YTO YNPAXKHEHHWE U PEIICHUE 3a7ad MPOBOJATCS MO PACCMOTPEHHOMY Ha JIEKIUSAX
MaTepuany ¥ CBs3aHbl, Kak TPaBUJIO, C JETadbHBIM pPa300pOM OTAEIBHBIX BOIPOCOB
JNEeKIMOHHOTO Kypca. Cneayer MOTYEPKHYTb, YTO TOJBKO IOCHE YCBOEHHS JIEKIIMOHHOTO
MaTrepuana ¢ OMpPEIeIeHHON TOYKH 3peHHus (a MMEHHO C TOH, C KOTOpOW OH H3jIaraeTcs Ha
JEKIUAX) OH OyIeT 3aKperIsiThCS CTYISHTOM Ha MPAKTHUYECKUX 3aHATUAX KaK B pe3ylbTare
OOCYKJICHHSI ¥ aHaau3a JICKIIMOHHOTO MaTepuaia, Tak U C MOMOIIbIO pelIeHUs MmpoOIeMHBIX



cuTyaumii, 3amad. IIpy 3TMX yCIOBHAX CTYAEHT HE TOJIBKO XOpOIIO YCBOMUT Marepuaj, HO U
Hay4UTCsl IIPUMEHATh €r0 Ha MPAKTUKE, a TAKKE IMOJIYYUT JONOJHUTENbHBIM CTUMYN (M 3TO
OYEHb BaXXHO) JJIs1 aKTUBHOM NPOpPabOTKHU JEKIUH.

[Ipu camMOCTOATENHHOM pEIICHUH 33/1a4 HY)KHO OOOCHOBBIBATh KaXKIbIH 3Tall PEIICHUS,
HCXO0Js U3 TEOPETHUYECKUX IOJIOKEHUHN Kypca. ECIIM CTyIeHT BUIUT HECKOJIBKO ITyTEM pelieHus
npoOsemMsbl (3aaun), TO HY)KHO CPaBHHTh MX W BBIOpaTh caMblii panroHanbHBIN. [lonme3no mo
Hayaja BBIYHMCICHUH COCTaBUTh KpPAaTKUH TIUIaH pemieHus mnpoOneMbl (3amaum). Pemenue
MpoOJIEeMHBIX 33/1a4 WIM IPUMEPOB CIEIyeT HM3Jlarath MoApoOHO, BBIYMCICHHUS pacroiaraTtb B
CTpPOTOM MOPSAKE, OTIENAs BCIIOMOTraTeNIbHbIE BBIYMCICHUS OT OCHOBHBIX. PelieHus npu
HE00XOIMMOCTH HYKHO COTIPOBOXKIATh KOMMEHTAPHUAMHU, CXeMaMH, Y€PTEKAMU M PUCYHKAMH.

Cnenyer MOMHUTbH, YTO pEIICHHWE KaXKIOW yueOHOH 3ajauu JOJKHO JOBOJUTHCS J10
OKOHYATEJIbHOTO JIOTMYECKOTO OTBETa, KOTOPOro TpeOyeT ycloBHE, U 1O BO3MOXKHOCTH C
BbIBOJIOM. [losyueHHBIH OTBET cienyeT MPOBEPUTH CIIOCOOaMH, BBITEKAIOIIMMU M3 CYIIECTBa
naHHoM 3amaun. [lonme3Ho Takke (eciaum BO3MOXKHO) pelaTh HECKOJBKUMHU CIOCOOaMU U
CPaBHUTH IOJY4YECHHBIC pe3yibTaThl. PelleHue 3agad JaHHOTO TUIIA HYKHO IPOJOJIKATH JI0
MPUOOpPETEHNUs TBEPAbIX HABBIKOB B UX PELICHUM.



7. OneHo4HbIe cpeAcTBa

7.1. ITacopT O1lIeHOYHBIX CPEACTB

Cemectp Kox koHTpO/IMpYyeMOii KOMIIETEHIHH HaunmeHnoBanue
(nim ee yacTH) OLIEHOYHOI'0 CpeacTBa
1 [IK-2, YK-1 KOMIUIEKT OTYETOB 10 MPAKTHUYECKUM
paboram 1-8
Bomnpocs! k 3auety 1-69

7.2. TunoBble 3aJaHuUsi WJIM HHbIe MAaTepHalibl, HeoOXOAWMMBIE /UIA TeKyLIero
KOHTPOJIS

7.2.1 KoMILJIEKT OTY€TOB MO MPAKTHYECKHUM PadoTaM.

IIpakTnueckoe 3ansaTHe Nel. IlocTpoeHue 371eKTPOHHBIX Ta0JIUI A5l MCXOAHBIX JAHHBIX
JKCIIEPUMEHTA

3agaHue: NOCTPOUTD AIIEKTPOHHBIE TAOIHIIBI AJISl HICXOAHBIX JAHHBIX SKCIIEPUMEHTA.

OnucareqbHasi MHpopManuoHHast Moaesb. Ha nepBoM 3Tane uccienoBaHus 00beKTa
WIM Tpoliecca OOBIYHO CTPOMUTCS omMcareiabHas HMHQOpMAalMOHHAs MoJenb. Takas MoJeinb
BBIJIEJISIET CYHIECTBEHHBIE, C TOYKHM 3PEHHUS I€JIed MPOBOJAMMOIO HCCIEIOBAHUSA, MapaMeTpbl
00BeKTa, a HECYIIECTBEHHBIMH MTapaMeTpaMH MpeHeOperaer.

®opmanu3oBaHHas MojeJab. Ha BTopoM 3Tane co3gaercss popMaan3oBaHHas MOJAENb, T.
€. onucareabHas HMHQOPMALMOHHAs MOJENb 3alMCHIBAETCA C TOMOLIBI  KAaKOro-ambo
dbopmanpHOTO s3pIKa. B Takoit Momenmu ¢ momomibio (HopMys, ypaBHEHUH WIIM HEPaBEHCTB
¢bukcupyrorcs (popManbHbIE COOTHOLIEHHS MEXKIY HaudalbHbBIMM M KOHEYHBIMHM 3HAUYCHHUSIMU
CBOMCTB OOBEKTOB, a TAK)KE HAKJIAABIBAIOTCS OTPAHWYEHHUS HA JOIMYCTHMbIC 3HAUCHMS ITHX
CBOMCTB.

OnHako Jajeko He Bcerjga ynaercs HalTu (opMynbl, SIBHO BBIPAXKAIOIIHUE HCKOMBIE
BEJIMUYUHBl Yepe3 MCXOJAHbE JaHHble. B Takux ciydasx HCHOJB3YIOTCA NPHUOIMKEHHbIE
MaTeMaTU4ECKHE METOIbI, TO3BOJISIOIINE NIOJy4aTh PE3YJIbTAThl C 3alaHHOM TOYHOCTBIO.

Komnblorepnass moaenab. Ha  TperbeM 3rame  HeoOXoaumo  (GOpMaIM30BaHHYIO
MHGOPMALMOHHYIO MOJIeJIb IIpeoOpa3oBaTh B KOMIBIOTEPHYIO MOJENb, T. €. BBIPa3UTh €€ Ha
MIOHATHOM Ul KOMIIbIOTEpA sA3bIKe. CyHIECTBYIOT Pa3IM4HbIE IIyTU TOCTPOCHMSI KOMIIBIOTEPHBIX
MoJeIeH, B TOM YyHCIIE:
- CO3JJaHHEe KOMITbIOTEPHOM MO/ienH B (popMe MpOeKTa Ha OJJHOM M3 SI3bIKOB IIPOIpaMMUPOBAHUS;
- MOCTPOEHUE KOMIIBIOTEPHONW MOJENU C HCIHOJIb30BAHUEM 3JIEKTPOHHBIX TAaOJIUI] WU JIPYTUX
NPUIIOKEHUH: CHUCTEM KOMIIBIOTEPHOTO YEpueHUs, CHCTEM YIpaBieHUs O0a3aMu JaHHBIX,
reOMH(pOPMALIMOHHBIX CUCTEM U T. I1.

B nmpouecce co3maHus KOMIBIOTEPHOM MOJIENM IMOJIE3HO pa3paboTaTh  yIOOHBIN
rpadudeckuii nHTEpQeEiic, KOTOPBIK MO3BOJUT BU3YaATU3HUPOBaTh (GOPMAIBHYIO MOJIENb, a TAKKe
peain30BaTh HMHTEPAKTUBHBIM AMAjOr 4YEJOBEKAa C KOMIIBIOTEPOM Ha JTale HCCIEeI0BaHUSA
MOJIENH.

KomnbloTepHblii 3KkcnepuMeHnT. YeTBepThlii 3Tam McCleNOBaHUS HHGPOPMALMOHHOM
MOJIEIIM COCTOUT B IIPOBEJICHUU KOMIIBIOTEPHOTO AKCIEpPUMEHTA. EciM KOMIbOTEpHAs MOJEIb
CYLIECTBYET B BHJIE TPOEKTA HA OJJHOM M3 SI3bIKOB IPOIPaMMUPOBAHHUS, €€ HY)KHO 3allyCTHTh Ha
BBINIOJIHEHUE, BBECTH NCXOHBIE JAHHBIE U MTOJIYUYUTh PE3YJIbTATHI.

Ecnu xommbroTepHas MOJENb HUCCIEAYETCS B NPUIIOKEHHUH, HAPUMEP, B IEKTPOHHBIX
TabJMIIaX, TO MOXXHO TOCTPOMTH AMArpaMmy MM TpaduK, MPOBECTH COPTUPOBKY M IOUCK
JAHHBIX WU MCIIOJIb30BaTh JAPYyrue CrelaaIn3upoBaHHbIe METO/ bl 00pabOTKU TaHHBIX.



IIpn wucnonp30BaHMM TOTOBOM KOMIIBIOTEPHOM BH3YyaJIbHOM MHTEPAKTMBHOM MOJAEIU
HEOOXO/MMO BBECTH HCXOJHBIC JaHHbIC, 3allyCTUTh MOJIENIb HA BBINOJHEHHE W HAOII0AATh
M3MEHEHHE 00bEKTa U XapaKTEPU3YIOUINX €T0 BETHMYHH.

B BupTyanbHBIX KOMIBIOTEPHBIX J1a00pAaTOPUAX MOXHO IPOBOAMUTH SKCIEPUMEHTHI C
peasibHbIMU OObeKkTamMH. JlJIs 3TOro K KOMIIBIOTEPY NPUCOEAUHSAIOTCS JaTYUKH H3MEpPEHUs
(Gu3nYecKux MapaMeTpoB (TeMIIepaTypbl, JAaBJICHUS, CHJIBI W Jp.), JAaHHBIE HW3MEPEeHUi
MepelaloTCsl B KOMIIBIOTEp M 00pabaThIBAIOTCS CIELMAIBHOM IporpaMMoil. PesynbTarhbl
SKCTIIEpUMEHTa B BHJE Tabmwi, rpaduKkoB U auarpaMM OTOOpaKaroTCs Ha dKpaHe MOHHUTOpA U
MOTYT OBITh pacrevyaTaHbl.

AHAJIN3 MOJIyYEeHHBIX pPe3y/JbTATOB M KOPPEKTHPOBKA HCcjaexyeMoil Moaeau. I1aTeiin
9Tall COCTOWUT B AHAJIM3E MOJYYEHHBIX PE3YJIbTAaTOB U KOPPEKTUPOBKE HCCiIEeNyeMON monaenu. B
cllydae HECOOTBETCTBHUSl PpE3yJbTAaTOB, IOJIYYEHHBIX IPU MCCIENOBAHUU HHPOPMAIIIOHHOM
MOJIENIM, U3MEpSEeMbIM IapaMeTpaM peajbHbIX OOBEKTOB MOKHO CJeNlaTh BBIBOJ, 4YTO Ha
MPEIbIAYIINX 3TaNax MOCTPOSHUS MOJIEIH OBIIIN JIOMYIIEHbI OLIMOKU HIIM HETOYHOCTH.

Hampumep, mnpu mOCTpOEHUM ONHCATENIBHOW KAaueCTBEHHOW MOJETH MOTYT OBITh
HEMpaBWIbHO OTOOpaHbI CYIIECTBEHHbIE CBOWCTBAa OOBEKTOB B Ipoliecce popMaan3aliil MOTYT
ObITh jgomyilieHbl ommOku B Qopmynax u T. A. B 3Tux ciydasx HeoOXOIMMO MPOBECTU
KOPPEKTUPOBKY MOJEIH, MPUYEM YTOUHEHHE MOJEIN MOXKET MPOBOJUTHCS MHOTOKPATHO, MOKa
aHaJIU3 Pe3yJIbTaTOB HE MOKaXET UX COOTBETCTBHE N3Yy4aeMOMY OOBEKTY.

IocTpoeHue 3JIEKTPOHHOM TA0MUIbI IS CTATHCTHYE6CKOI 00padoTKH pe3yabTaToB
JKCIePpUMeHTa (NMPOBEPKA CTATUCTHYECKOW OJHOPOJAHOCTH JKCHEPUMEHTAJIbHOH H
KonTposibHO# rpynn Ha0JI0aeHuil)

A B C D E
KommuectBo KommuectBo
KommuectBo KommuectBo . .
6aJIIoB i-ro 6aJlIoB i-T0 0a10B I-ro 0a1oB I-ro
CTYyJICHTA CTyJIeHTa
Howmep CTy/ICHTa CTyZEHTa KOHT. Ip. ——
KOHTp. TP. 10 | dKcIep. I'p. 10 Hocle Hoore
AKCIIEPUMEHTA | SKCIIEPUMEHTA
AKCIIEPUMEHTA | DKCIIEPUMEHTA
1 12 9 13 15
2 19 19 21 31
3 23 8 24 17
4 17 22 19 34
5 38 25 40 35
6 25 12 25 23
7 39 20 42 34
8 9 10 10 23
9 27 37 29 50
10 42 39 45 51
11 44 13 44 21
12 31 37 32 51
13 47 26 46 49
14 11 12 10 22
15 43 39 44 50
16 34 27 35 49
17 40 14 41 22
18 13 39 17 52
19 22 9 20 16
20 37 19 41 29
21 29 43 30 52




A B C D E
Komnuectso KomunuecTso
KomnuectBo | KommnuectBo . -
0ayoB I-ro 0ayoB I-ro bamos I-ro banos I-ro
Homep CTYZACHTA CTyZACHTA CTyAIeHTa CTyACHTa
KOHTP. TP. JKCTIEp. TP.
KOHTp. Tp. 10 | dKCIep. Ip. 10 Hocne Hocie
SKCIIEPUMEHTA | SKCTIEPUMEHTA
DKCTIEPUMEHTA | DKCIIEPHMEHTA
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 Boruncisercss mno ¢opmyne =CP3HAY (B2:B61) ¢ mnocienyromum

TUpakupoBanueM 1o crosdnam C,D,E




Jucnepcuss  Beraucnsercs mno  dopmyne =JJUCIT (B2:B61) ¢ mnocnenyromum
TUpaxupoBanueM 1o crosbduam C,D,E
Te xe ganubIe ¢ MpeoOpa30BaTh B TAOIMILY MOPSIKOBBIX JaHHBIX C MOPAIKOBON MIKAJIOM,
HMMeEIOIIeH 3a/lanHoe Yucio rpajnanuii (3, 5, 7). K noxydenHoi Tabiuiie Ha ClIEIyIOIIEM 3aHSITHU
OyZeT MPUMEHEH KPUTEPHH XH-KBaJparT.

HpaKTI/I‘IeCKOC 3anaTue Ne. KOMHI)IOTepHaH MOAEJb MJIsI KPUTEPUS XI/I-KBa)]paT

Lenb paboThI. nocmpoums 91EeKMPOHHYIO mabauyy, onpeoensouyio
0OHOPOOHOCMb/HEOOHOPOOHOCHbL  08YX CMAMUCMUYECKUX BblOOPOK HA 3A0AHHOM VPOBHE
3HAUUMOCMU .

3ajaHne Ha peleHre 3a/1auu

B kawectBe mpmMepa paccMaTpUBAIOTCS JIBE BBIOOPKH 10 pe3yibTaTaM
o0creoBaHus TPy yYaIIuxcs.

CpeactBamu MS EXcel BBIYMCISIOTCS 3HAUCHHE KPUTEPHs XHU-KBAApaT M ONPEICNseTCs
CTETIeHb YBEPEHHOCTH B OJHOPOJHOCTH/HEOJHOPOTHOCTH BBHIOOPOK Ha 3aJaHHOM YpPOBHE
snaunmoctu p=0,05 (p=0,01).

IlnaH BeINOTHEHUs padoOThI

1.  BriOepute UCX0aHBIE BEIOOPKH.

2.  Tlocrpoiite Beruncnutenpuyto Tabmuiy B MSEXcel.

3. 3amaiite ypoBeHb 3HaunmMoctu P=0,05.

4. ChopmynupyiTe BBIBOJ O CTATUCTHIECKON 0OHOPOOHOCIU/HEOOHOPOOHOCMU 8bIOOPOK.
OOBsicCHUTE WX pa3Inyue.

Conep:xanue oTyera
l. TUTyIbHBIN JTHUCT.
. HazBanue u niens paboThI.
[1. Pe3ynbrarhl BEIOIHEHUS paOOTHI
V. 3axiiroueHue
V. [Ipunoxenus

IIpakTuyeckoe 3ansaTue Ne3.

Komnbrorepnas moaeb st kpurepus Kpamepa-Yaaua

3aganue: HeoOxomumo mnpumeHuts Kputepuii Kpamepa-Yanaua, OCHOBaHHBI Ha
CTaTHCTHUKE, JUIS IPOBEPKU TMIIOTE3bl PABEHCTBA MATEMATUYECKUX 0KHIaHUN HCTIOIb30BaTh.

Kputepuii Kpamepa-¥Yanya umeeT npo3pauHblii CMBICT — Pa3HOCTh BBIOOPOYHBIX CPEAHUX
apudmeTnyecKkux JUIsi JIBYX BBIOOPOK JETUTCS HAa €CTECTBEHHYIO OIEHKY CPEIHEro
KBaJIPAaTHUECKOTO OTKIOHEHUS ATOM pazHOCTHU. ECTECTBEHHOCTh YKa3aHHOW OIEHKHA COCTOUT B
TOM, YTO HEHM3BECTHBIC CTATUCTUKY TUCIEPCHUU 3aMEHEHBI WX BBHIOOPOYHBIMHU OlleHKamu. U3
MHOTOMEPHOM LIEHTPAJIbHON MpeAeNbHON TEOPEMBbl U U3 TEOPEM O HACIEAOBAaHUU CXOJIMMOCTHU
BBITEKAET, YTO MPHU pocTe 00BbEMOB BBHIOOPOK pacmpeneneHue craTuctuku 1T Kpamepa-Yamua
CXOJUTCS K CTaHJaPTHOMY HOPMaJIbHOMY PACIIPENICICHUIO C MaTeMaTH4YeCKUM oxxuaanuem 0 u

mucnepeneii 1. Virak, npu cnpasegmusoctn H, 1 Gonbumx oGbemax BBIGOPOK pacipeeneHue

cTatucTuku T mMpuOIMKaeTcs ¢ MOMOIIBIO CTAaHIAPTHOTO HOPMAaJILHOTO pactpeaeneHust O(x), us
TaOIUI] KOTOPOTO CIEAyeT OpaTh KPUTUUECKHIE 3HAUCHUSI.

W3 ckazaHHOTO BBINIE CIEAyeT, 4TO NMpUMEHeHHe Kputepus Kpamepa-Yamdya He MeHee
000CHOBaHO, YeM TpuMeHeHue kputepus CThiofeHTa. JIOMONHUTENBHOE TMPEUMYIECTBO - HE
Tpebyercs paBeHcTBa auctepcuit D(X)=D(Y).

Pacripenenenne cratuctuku T He sBnsercs pacrpeneneHreM CTbIOACHTa, OJHAKO U
pacmpeneneHne CTaTUCTHKU t, KaK IOKa3aHO BHIIIE, HE SBISETCS TaKOBBHIM B peallbHBIX
CUTYaITUSIX.



(umrata w3 yueOnmka OpraoBa B.M. http://orlovs.pp.ru/stat.phpllokasano, 4rto
MPENOCHUTKN JBYXBBIOOPOYHOTO KpuTepHusi CThIOAEHTA, KaK MPAaBHJIO, HE BBIIOJHSIIOTCA. JlJis
IIPOBEPKH  OJHOPOJHOCTHM MAaTE€MaTHYECKMX OXUIaHUM BMecTo Kputepus CrbroieHTa
npeJiaraeTcsi UCMoJib3oBaTh Kputepuit Kpamepa-Yamua. OOcyxaaioTcss HemapaMeTpudecKue
KPHUTEPUU VIS IPOBEPKH TUIIOTE3bI OJJHOPOIHOCTH (YHKIIMIA PaCTIPEICIICHHUSI. )

IIpakTnueckoe 3ansaTne Ned.

KomnbrorepHas moaeJib 1J1s1 KpUTEPHSA «YIJ10Boe npeodpazoBanue @uinepay

3ananue: [1ocTpouTh KOMIBIOTEPHYIO MOJEIb JUIsl KpUTepus «YTIoBoe IpeoOpazoBaHUE
@uniepay.

JUis OLEHKM CTaTUCTUYECKOW OJHOPOJHOCTH XapaKTEPUCTHUK HKCHEPUMEHTAIbHOU U
KOHTPOJIBHOW TPYII HCNOJIb30BaTh Kputepuil duimiepa. Bpibop kpuTepus NpousBeAeH Ha
OCHOBaHUHU pekoMeHaanui npemioxeHusix [[.A. HoBukoBeiM B «CTaTHCTHYECKHE METOMBI B
MeJarornyeckux MCCIEeOBaHUAX», M CBSI3aH C TEM, UYTO JaHHBIA KPUTEPHIl MMO3BOJISET CHENATh
3aKJIIOUEHUE O CTATUCTUYECKOW OJIHOPOJHOCTH/HEOJHOPOJHOCTH OXKHAAEMbIX CpPEAHHX
3HaYeHUH (MaTeMaTUYECKOTO OKHUJAHMs) MCCIEAyeMOro MoKa3aTessi IpU TOM, 4YTO JUCHEPCUU
BBIOOPOK pazimyaroTcs. Paznuume aucnepcuii ObIIIO BBISBICEHO HA MEPBOM dTarme 00paboTKH
JAHHBIX, U CTAJIO MPENATCTBUEM IJIs IPUMEHEHUs TpaauliMoHHOTo t-Kkputepus CThIOJEHTA.

B xnure J[.A.HoBHKOBa MCIIOJIB30BaHbl KPUTUYECKHE 3HAUEHUS KakK pa3 s t-kpurepus,
YTO KOHEYHO HE BIOJHE 0O0OCHOBAHHO W JaeT MPUOIM3UTENbHBIE Pe3yabTaThl. VMcnonp3oBanue
3HaueHnsa T,,=1,96 ypoBHsA yBepeHHOCTH 95% TOBOPUT O TOM, 4YTO O0BEM BBIOOPKH
MIPeNIoaraeTcsi 04eHb OOJIBIINM (0003HAYAETCs MPOCTO KaK OECKOHEUHBIH, TO €CTh peub UIET O
MpeAeIbHOM 3HAYCHUH TIPU BO3PAaCTaHUHM 00bEMa).

AJITOPUTM ONpEACICHUsI JTOCTOBEPHOCTH COBIAJICHUN W Ppa3IUYUuid  XapaKTEPHUCTHK
CPaBHHMBAEMbIX BBIOOPOK JJISl SKCIIEPUMEHTABHBIX JTaHHBIX, H3MEPEHHBIX B IIKaJie OTHOLLIEHUH,
¢ oMo Kputepus duiepa BKIIOYAET CIAEAYIONINE NIary:

1. BeIYMCIUTE At CPABHUBAEMBIX BBIOOPOK T oyn— SMIIMPUUECKOE 3HAYCHHE KPUTEPHSL.

2. CpaBHUTH 3TO 3HAYEHUE C KPUTUUECKUM 3HAUCHUEM.

IIpakTuyeckoe 3ansaTHe NeS.

IlianupoBaHue 3IKCIEPUMEHTa W 00padO0TKAa JAHHBLIX € MOMOIILI0 JIATHHCKUX H
IPEeKO-JIATHHCKUX KBA/IPaTOB

3ananue: CIUIaHMPOBATH JKCHEPUMEHT W 00padoTarh [JaHHbIE ¢ MOMOIIbIO
JIATHHCKHUX U I'PEKO-JIATHHCKUX KBA/IPaTOB

[Ipeanonoxum, HampuMep, 4TO IKCIEPUMEHTATOP UCCIEAYET BIUSHUE ISATH PA3IMYHBIX
(hopMyn B3pHIBYATON CMECH, HUCIIOJIb3YEMBIX MPU MPOU3BOACTBE JUHAMHTA, Ha HAOIIOJAEMYIO
cuiny B3peiBa. CMech MO KaKIOW U3 (QOpMYN MPUTOTABIMBACTCS M3 MApTUU CHIPhS, 00BEM
KOTOpO#l TMO3BOJIIET MPOBEpUTH He Oosiee mstu ¢opmyn. [lamee cmecu HPUTOTaBIMBAIOTCS
HECKOJIbKUMHU OIEpPaTopaMu, KOTOPbIE MOTYT CYIIECTBEHHO PAa3JIMYaThbCs MO KBATH(DHUKAINHA U
ombiTy. TakuM 00pa3oM, OKa3bIBaeTCs, YTO IUIAH SKCIEPUMEHTa JOJDKEH NPeaycMOTpPETh
«yCpeTHEeHHe» BIUSHUS JBYX BHEIIHUX (DaKTOpOB — MapTUH ChIphS M omeparopoB. IlmaH,
MO3BOJISIOIIMN PEIIUTh 3Ty 3a/1a4y, COCTOUT B TOM, YTOOBI IPOBEPUTH KAXKAYIO (POPMYITy CMECH
B TOYHOCTH OJIMH pa3 B KaXJOW MAPTUU ChIPbsi B TOUHOCTU IO OJHOMY pa3y KaXKAbIM M3 IATH
omepatopoB (Tabm. 1). Takoil TaH Ha3bpIBaeTCsl JIATUHCKUM KBajapaToM. OTMETUM, YTO
HaOJI0IEHUS PACTIONIOKEHBI KBaJJpaTOM, a MATh Gopmyi (00paboTok) 0603HAUEHB! JATUHCKUMU
oykBamu A, B, C, D u E — 3TuM u 00bsCHsIE€TCS Ha3BaHUE «IATUHCKUN KBajpaT». BumHo, 410
KaK MapTUU CBIPbS (CTPOKH), TAK M ONEPATOPHI (CTOIOIBI) OPTOrOHATBHBI 00paboTKaM.

Tabnuma 1 - Jlaturckuit kBagpar s 3a1a4uu 0 Gopmysax 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

JlaTuHCKME KBaApaThl MPUMEHSIOTCS IS TOro, 4YTOObl HCKIIOYMTH [JBa BHEIIHHUX
HMCTOYHUKA HEOJHOPOJHOCTH, T. €. YTOObl OOECHEeUUTh CHUCTEMATHYECKOE TPYNIHUPOBAHHE B
OlOKM 1O [JBYM HampaBieHUsIM. TakuM o00pa3oM, CTPOKM U CTOJOIBL, B CYIIHOCTH,
MIPEJICTaBISIOT COOO0M 1Ba OrpaHUUYEHHS Ha PaHIOMHU3ALHUIO.

B oOmewm ciydae naTMHCKHMI KBajapar Ajis p (akTOpOB WM JIATUHCKUN KBaapaT pXp —
9TO KBAJpPaT, COCTOSIIHIA M3 P CTPOK M P CToNOnoB. Kaxkaas u3 p’ MOJNYYArOMUXCS SUCCK
COJICPXUT OJIHY U3 P OyKB, COOTBETCTBYIOIINX 00paboTKam, mpuieM Kaxaasi OykBa BCTpEUYaeTCst
B KaXKIOW CTpPOKE M KaXJIOM CTOJIOIE OJMH U TOJbKO OAuH pa3. Hiske maHbl mpumepsl
JaTUHCKHUX KBAJPaTOB:



MapThK chipbA

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

526

50
1324
264,4

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




IpakTuyeckoe 3ansTue Ne6.

CpaBHUTEJbHBII aHAJN3 KpuTepus Xu-KBajapaT u kputepus Kpamepa-Yaama

CpaBHUTH pe3yJbTaThl MPOBEPKH CTATHCTUYECKON OJHOPOIHOCTH 3aJaHHBIX BBIOOPOK C
MIOMOIIBIO MO/JIEIICH IOCTPOCHHBIX paHee i KputepueB Kpamepa-Yanua u Xu-kBaapar.

(ITpaktuueckue 3ausitus 1 —4).

IIpakTuyeckoe 3ansatue Ne7. IlocTtpoeHMe MMHUTALMOHHOM MOJEJH ISl MOJyYeHHS
CTATUCTHYECKHX TAHHBIX

MaremaTudeckasi MoJieJib npouecca

Maremaruueckoe MOJCIUPOBAHUE TIPOILIECCa HAYMHAETCS C 3aJaHHUs TMEPEMEHHBIX.
[TepemenHbIMU 3a/1al0TCst KOJIMYECTBEHHBIE (hakTophI, OTIMCHIBAIOIINE COCTOSIHHE
MIPOU3BOJICTBEHHOW cucTeMbl. OO000LIMM TNpEeACTaBIEHUE CHUCTEMBI, YTOOBI OXBATUTh KJIACC
MIPOU3BOJBHBIX TOCTEAOBATEIBHBIX MPOU3BOJICTBEHHBIX CHUCTEMBI. JTallbl MPOU3BOJACTBA OyleM
MPEACTABIIATh Kak cTaHuu. COCTOSIHHE CHCTEMbl MIACHTU(UIIMPYEM MapaMeTpoM t (JMCKPETHOE
BpeMmsi). B mporiecce mpousBojicTBa uTeparusi Moria Obl ObITh SKBUBAJICHTHA WHTEPBATY B OJMH
JeHb (WM OJTHA TTPOU3BOJCTBEHHAs CMEHA), U Tora t OyJeT MOKa3bIBaTh KOJMYECTBO JHEH (CMEH).
Bbynem omnepupoBath ¢ eAMHUIIAMU TTPOIYKIIMN U 3allaCaMH CHIPhS, «HE3aBEPIICHHOM MPOTYKITUN
¥ TOTOBO}1 MPOJYKIINH, H3MEPSIEMBIMU B OTHX CIMHHIAX . BBeaeM clieyromue 0603HaYeH s IS
00IIMX TIOKa3aTeiel CHCTEMbI IPOU3BO/ICTBA:

N — KOJIMYECTBO CTAHIIUKA B MPOIIECCE TTPOU3BOJICTBA;

I—-HOMep cTaHIumu, i=1...N;

t — BpeMenHoit mapametp ,t =0,1,2,..;

Ci(t) — mpou3BOAUTENBHOCTD | CTAHIIMHM B MOMEHTT;

Pi(t) — mpou3BOACTBO | CTaHIMK B MOMEHTT;

Wi(t) —He3aBepiticHHAs TIPOIYKIIKS, JOCTYITHAS IS | CTAHI[MM B MOMEHT {;
Moienib IPOM3BOICTBEHHOM CHCTEMBI 331a€TCSI CHCTEMOM peKyppeHTHBIX hopmyi (7.1 —7.5):

Crangmus 1

P(t)=C,(t) (7.)
W, () =W, (t-1) + R (t-1) - PR, (t-1) (72)
Cranmuu i = 2,3,..,n-1

R (t) = Min [C; (1), P, () + Wi, ()] (7.3)
W () =W, (t-D+R({t-)-R, (-1 (7.4)
Craguuu n

P.(t) =Min[C, (t), B () +W,;(D)] (7.5)

N3 ypaBHuBanus (7.1) BUAHO, YTO BBIMYCK NPOAYKIMHM CTaHIUU | paBeH ee
MIPOU3BOIUTENBHOCTH. YpaBHUBaHue (7.2) ompegenser WIP, noctymHylo B MOMEHT t, Kak
(GYHKIHMIO TIEPEeMEHHBIX, MOTYYSHHBIX B MPEABIAYIIUNH MOMEHT BPEMEHHU. A MMEHHO, KOJHMYECTBO
JOCTYITHOW HE3aBEPIICHHON MPOAYKIUU cTaHiud | B MOMeHT t, To ectb Wi(t), paBHO 3TOMY
KOJIMYECTBY B Tpeapiayinuii MomeHT Wi(t) mimroc KOMM4ecTBO HOBO#M MPOIYKIMU CTaHIMK 1 B
npeapayuii MoMeHT Pi(t-1) MUHYC KOTHYECTBO MPOAYKIIUH B3SITOH [T TIepepabOTKU CTaHIHEH 2
B mpeabIayInnii MoMeHT P(t-1).

B ypaBnenun (7.3), 3agaercst 06beM MPOU3BOJACTBA Ul CTaHIMM co 2-i mo n-to. O6beM
MPOU3BOACTBA OTPAHUYMBACTCS IMPOU3BOAUTEIBHOCTHIO CTAHUMN WM KOJMYECTBOM JIOCTYITHOM
He3aBepmieHHON mnpoxykuuu (WIP). Ormerum, uyto 3Hayenne WIP Bcerna HeoTpHIaTENBHO.
VYpaBuenue (7.4) ananorudHo ypaBHenuo (7.2), Ho Beruucisier WIP s Bcex craniuii kpome N-it.

IOTMCTI/IM, 4YTO CAWHUILA TPOAYKIUU U3MCHACTCA, ITIOCKOJIBKY OHA IMMPOXOAUT Y€pPC3 CUCTEMY, ABJISIACH
BHa4ajc CBIpBéM, a B KOHIIC - 3aBCPUHICHHLIM U3ACITHNCM.



VYpasaenwue (7.5) BeIYUCIsICT 00bEM MPOU3BOJICTBA HA MMOCICTHEH CTAHIIMUA. Y PaBHEHUS IS
WIP nocnegHeil CTaHUMM HE COCTAaBJSAETCS, IMOTOMY 4YTO TMOCIE€ HEE IOJIY4YaeTcs TIOTOBas
MIPOAYKIIUS.

B pexyppeHTHBIX ypaBHEHUSX JUIsl BBIYMCICHUSI 3HAYCHUN MEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIIPE/ICIICHBI 3HAUCHUS BCEX MEPEMEHHBIX Uit MoMeHTa t = 0. Bepxuuit npenen s t
HE YCTAHOBJIEH, HO MpU MOJACIMPOBAHUM 3TOT MPEAESl 3aJaeTCsl HCCIECAYEMbIM HMHTEPBAJIOM
BpeMeHH T, Ha3bIBA€MbIM BPEMEHHBIM TOPHU30HTOM.

Ecnu mpou3BOIMTEIPHOCTH CTAaHUMKA HW3BECTHBI B Tpeleiax BPEMEHHOTO TOPHU30HTA, U
3a/laHbl HAyaJbHBIC 3HAYEHUsSI MEPEMEHHBIX B MOMEHT BpeMeHHu t=(0, TO COCTaBJICHHas CHUCTEMa
YpaBHEHUH MO3BOJISIET BEIYMCIUTD COCTOSIHUSI CUCTEMBI JJIs1 JIFOOOT0 KOHEYHOTO MEePHO/ia BPEMEHH.
Kaxxnas mepemeHHasi B MOMEHT BPEMEHHU t 3aBHCHUT TOJIBKO OT MIEPEMEHHBIX B MOMEHT BpeMeHH t-1
Y BBIOPAHHBIX JIOTIOJIHUTEIBHBIX MEPEMEHHBIX B MOMEHT BPEMEHU t, MBI MOXKE€M BBIYHCIIUTH BCE
TepeMEeHHbIE 11 MOMEHTa t =1, 3aTeM BBIUYMUCIUTH IEPEMEHHBIE B MOMEHT t = 2, U TaK Jajee Jio t =
T. ns Ttoro, 4ToOBl MEPEMEHHBIE PEUICHUs JIETKO MOJYy4YaIHCh B JIFOOOM 3a/JlaHHBIA MOMEHT t,
MEpEMEHHBIE CIIEAYET YMOPAIOYHTH TaK, YTOObI 3HAYEHWE KaXKJOW CIEeAyIolleld MepeMEeHHOU
3aBUCEJI0 TOJBKO OT paHee BBIYMCICHHBIX IEpEeMEHHBIX. [l paccMmarpuBaeMoil CHCTEMBI
YpaBHEHUH STOT MOPSATOK TAKOB:

P(), Wi(t), P(t), W,(t), P(t),..

CayuaiiHble IepeMeHHbIe

B mpowusBojacTBEHHOM mIpHMepe, Kak B OOJBIIMHCTBE MMHUTALMOHHBIX MOJEIEH, TOUYHbIE
3HAYEHUS HEKOTOpBhIX IEPEMEHHBIX HEW3BEeCTHbl. Hampumep, NpoU3BOAUTEIHHOCTH CTaHIUI
HEU3BECTHBI M SBISIOTCS CIy4allHBIMU BEJIMYMHAMH, MMEIOIIMMH 3a/laHHOE pacrpezaesieHue. B
ciyuae MIrpokos, «mepepadaTbIBaroIiuX» CIIMYKU, IPOU3BOAUTEIIEHOCTH ONIPENEIIAINCh OpOCaHUEM
kyOuka. [ToaToMy Nmpou3BOAUTENBHOCTh Kakaoro Mrpoka Ha KakJOW UTepalM ONpenensiach
CllyyallHOM BEJIIMYMHOM C AUCKPETHBIM PaBHOMEPHBIM pAacIpelesieHUEM, B HHTEpBAJIE ILIEIbIX
3gayeHui ot 1 1o 6.

B OGonee obmem ciyuae mnpeanosiaraercs, 4ro KaxJaas IPOM3BOJUTEIBHOCTb HMEET
HEKOTOpOEe 3aJaHHOe pacrpeneicHue. Torja MpOM3BOMUTENBHOCTh - CTAaHIMM B MOMEHT t
ABIICTCS peaju3alMed CcilydallHOH BENWYMHBI, KOTOpas MMEET JaHHOE paclpeieseHue.
Pacnpenenenue MOJKET OBIThH CBOUM Ui Kax10pi CTaHLUH, TO ecTb

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

YnpasieHue MoeTHPOBAHHEM

Tenepp MOXHO omMcaTh MPEACTABICHHYIO BBIIIE UIPy B TEPMUHAX BBEICHHBIX
NepeMeHHbIX. MoIeIpoBaHNEe HAUYWHACTCS C 3aJjaHus HAa4yaJbHOTO COCTOSIHUS CHCTEMBI, KOTOPOE
oTpeensaeTcs 3HaYeHUsIMH ITepeMeHHbIX B MoMeHT t=0. B Hamem npumepe:

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

[Ipon3BOUTENILHOCTH TEPBOIO TEPHOJA BBIOMPAIOTCS KaK 3HAYCHHS PaBHOMEPHO
pacmpeeieHHbIX CIy4allHbIX BeJTH4UH (OpOCOK KyOHKa):

C,)=4, C,)=2, C,(1)=5.
IIo YPaBHCHUAM MOACIIN PACCUHUTLIBAKOTCSA 3HAUYCHUS IICPEMCHHBIX B 1-¢ Mnepuoa:
RM=4 W@O=0 PRO=2 W,0=0, R@=2.

MopenupoBanue 2-ii uUTEpaliyd, C HOBBIMM  3HAYEHUSIMH MPOU3BOIAUTEIBHOCTEH KaK
CIIydaifHbIX BeTTUYHH Ui t = 2:

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

AHaI0TU4YHO MOJCIINPYCTCA RE uTepanui:

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



RO=1L W@=1 P@=2 W@=3 RE-=L1

[Ipornece mpoaomKaeTcs MocaeI0BaTeNbHO, MOKa HEe OYAET JOCTUTHYT BPEMEHHOU TOPU30HT
T =10.

MoaeaupoBaHue TMHAMUYecKoii cucrembl B MS Excel

Buauane monenupyercs mnepexoj CUCTEMbl M3 COCTOSIHUS B MOMEHT t=0 B COCTOSIHUE B
MomeHT t=1. [IpousBoaurensHocTu 1-i, 2-i u 3-i ctanumii Mojenupyrorcs B sueiikax B4,E4 u H4,
COOTBETCTBEHHO. B KaxkxnoW U3 3TuX s4eek 3ammcaHa (opmyna, 3amaronias paBHOMEPHO
pacrnpeeNieHHYIO HETTOYUCICHHYIO CIIy4ailHyI0 BETMYMHY B HHTEepBaiie oT 1 10 6:

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

B sueiikax 4-i1 cTpOKM MOJENUPYIOTCS COOTBETCTBYIOIINE YPAaBHEHUS
Sueiika u hopmyna YpaBHeHHE
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4=MWH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
[4=MWNH(H4;F4+G4) (7.5)
J4 =14

Bapuanrtsl 3agannii

Hcnonb3ys maTemMaTuyeckyr MoJenb, 3anaBaemyio (opmynamu (7.1)-(7.5), moctpouth
KOMIBIOTEPHYIO MOJIEITb, TPOU3BECTH MOJeIUpoBaHue paboTel B TeueHue 100 cMeH it pa3IuyHbIX
MPOU3BOJACTBEHHBIX JUHUN. ONEHUTHh CPEIHHMI BBIXOJ TOTOBOM MPOIYKIHUH 3a CMEHY, U €ro
CpeOHEKBaApaTUYECKOe  OTKJIOHEeHHe.  OmnpenenuTb  CpeAHUE  TOKa3aTeldud  KOJHMYECTBa
HE3aBEPILIEHHON TPOAYKIIUH.

1) mpOM3BOACTBEHHON JIMHUKM COCTOSIICH M3 4 CTAaHKOB, ClyJaiiHas BEIMYHMHA 3aaroriast
MPOU3BOJUTEIBHOCTh KAXKJIOTO CTaHKa HMMEET PABHOMEPHOE pACHpPEACIICHUE CO CpPEeIHUM
3HAYEHHUEM PAaBHBIM 5 U Aucnepcuei 4.

2) TPOM3BOJICTBCHHOM JIMHUM, COCTOSIIEH M3 5 CTaHKOB, ClydaiHas BEJIMYHHA 3a/aroriast
MPOU3BOJUTEIBHOCTh KaXJOTO CTaHKa MMEET TPEYroJIbHOE CO CPEJHUM 3HAYEHHUEM pPaBHBIM 6 U
nucrnepcueit 4.

3) HMpOM3BOJICTBCHHOM JHMHUU COCTOSIIEH M3 5 CTaHKOB, CiydaiiHas BeJIHYMHA 3aJarolas
MPOU3BOJUTEIBLHOCTh Ka)K/IOTO0 CTAHKA UMEET HOPMAJIBHOE pAaCIpeCNICHUE CO CPEHUM 3HAUCHUEM
paBHBIM 7 U aucnepcuen 4.

IIpakTuyeckoe 3ansitue Ne8. Ilocrpoenme guarpaMM o0TO0paKalIMX PpPe3yabTaThl
IKCIEPUMEHTA

VII @umepa mnpenHa3Haue€HO M CONOCTAaBJIEHHS JABYX BBIOOPOK IO 4YacTOTe
BCTPEYAEMOCTH UHTEPECYIOILEro uccienoBarens 3 dexra.

(cpaBHEeHME ABYX BBIOOPOK, TPEICTABICHHBIX U3MEPEHHEM IO JUXOTOMHYECKOH IIKaje)

Kpurepuii oneHnBaeT J0CTOBEPHOCTh Pa3IH4Mil MeKIYy NMPOLEHTHBIMH J0JSIMH ABYX
BBIOOPOK, B KOTOPBIX 3aperucTPHPOBAaH MHTepecyommi Hac IPQeKT.

Cytp yrnoBoro mpeoOpa3zoBaHus @uinepa COCTOMUT B IMEpPEBOJE MPOLEHTHBIX JOJeH B
BEJIMYUHBI LEHTPAJIBHOIO yIja, KOTOPBIA M3MEpSAETCsAs B pajguaHax. bousbllield IPOLIEHTHOM [0Jie
Oy/leT COOTBETCTBOBATH OOJBIIMN YroJl @, a MEHbLIEH J0Jie - MEHBIIUH yroJjl, HO COOTHOIICHUS
3JIeCch He JJUHEHUHBIE:

@ = 2*arcsin(+P),

rae P - nponenTHas 1055, BEIpaKEHHAS B JI0JISAX €IUHULIBL.

IIpn yBenuueHHMH pacxoKIeHUs MEXAy yriamMu ¢l um @2 M yBeIWYEHMs] YHUCIEHHOCTU
BBIOOPOK 3HAa4YeHHE KpUTepus Bo3pactaer. Uem Oosibllie BenuuuHa @*, TeM Oosiee BEPOATHO, YTO
pasnnuus JOCTOBEPHBIL.



I'unoressr YII @umepa

Ho: oy nuii, y KOTOPBIX MpOSIBISETCs UCCleayeMblii agdekr, B BeiOOpke | He Ooblie,
4eM B BBIOOpKE 2.

Hai: Jlons nu, y KOTOPBIX IpOSIBISAETCS Hccae yeMblit 3¢ ¢exT, B BeIOOpke 1 Gombiie, yem B
BEIOOpKE 2.

Orpannyenus YII ®@uiepa

1. Hu oiHa U3 COMOCTABIIIEMBIX JIOJIEH HE JIOJKHA OBITh PABHOM HYJIIO.

2. BepxHuil mpesnen B KpUTEPUU (P OTCYTCTBYET - BBIOOPKHM MOTYT OBITH CKOJIb YTOJHO
OOJIBIINMH.

Hwxuuit npenen - 2 HaOmofeHuss B OJHONW U3 BbIOOPOK. OAHAKO JOJIKHBI COONIOAATHCS
CJIEIYIOIIME COOTHOIIEHUS B YUCIICHHOCTH JIBYX BBIOOPOK:

a) eCIIM B OJJHOM BBIOOPKE BCETo 2 HAOIO/ICHHUS, TO BO BTOPO JOJDKHO OBITH HE MeHee 30:

n=2 -> n,>30;

0) eciu B OIHOM M3 BEIOOPOK BCero 3 HAOIIOICHNS, TO BO BTOPOI IOJDKHO OBITh HE MeHee 7:

m=3 -> Ny>7;

B) €CJIM B O/IHOM U3 BEIOOPOK Bcero 4 HabII0/IEHNs, TO BO BTOPOM JIOJDKHO ObITH HE MEHee 5:

Mm=4 -> ny>5;

T) IIPH N1, N2>5 BO3MOKHBI JIFOOBIE COTIOCTABIICHMUSL.

B mpuHIMIIE BO3MOXHO W COIOCTABJICHWE BHIOOPOK, HE OTBEYAMOIIHX 3TOMY YCJIOBHIO,
HanpuMep, ¢ COOTHOIICHHEM Ni=2, N,=15, HO B 3TUX CIIy4asX HE YJacTCS BBIIBUTH JOCTOBEPHBIX
pazIn4ui.

Yriosoe npeodpazoBanue duimepa TPUMEHSETCA ISl CPABHEHHS JABYX MPOLIEHTHBIX
JI0JIEH, TPU YCIIOBUH, 4TO UX cymma coctasisieT 100%.

Ya1006CTBO JAHHOTO KpPUTEPHUs] OYEBUAHO: OH MOMKET IMPUMEHSTHCS K KavyecTBEHHBIM
JaHHBIM, 00BEM BBIOOPOK MOJXKET OBITh HEOOJBIIMM, OH MPUMEHSETCS K IPOLECHTHBIM JOJISIM
(KOTOpBIE OYEHB PACIIPOCTPAHEHBI B 3KOHOMUKE, TICUXOJIOTUU U MEeIarOruKe).

OrpanudeHusi JJisl TPpUMeHEHMsI YIJI0BOT0 npeodopazopanusa ®uinepa:

1. IlpoueHTHBIE AONM JAOJDKHBI OTPa)kaTh BEPOSATHOCTH TMOSBIEHUS COOBITHSI B OJIHOM
BBIOOpKE, T.€. B cymMmMe cocTaBisTh 100%.

2. Hu ostHa U3 COMOCTABIISIEMbIX J0JIEi HE JOHKHA OBITH PAaBHOM HYIIIO.

3. Hwxnwuit npeaen — 2 HaOM0AeHUs B 0JHOM U3 BBIOOPOK. [Ipu 3TOM HE0OX01MMO, YTOOBI
BBIOOPKHU YJIOBJIETBOPSUIN CJIEIYIOLUIUM YCIOBHSIM:

- €CJIM B OJTHOM BBIOOPKE POBHO 2 HAOJIOJCHUS, TO B APYro¥ JOHKHO ObITh HE MeHee 30;

- €I B OJTHOM BbIOOPKE pOBHO 3 HAOMIO/IEHNUS, BO BTOPOl TOJKHO ObITH HE MeHee 7;

- €CITU B OJTHOM BBIOOPKE pOBHO 4 HAOMIO/IEHHUS, BO BTOPOI JOJDKHO OBITH HE MEHee 5.

IIpakTnueckoe 3ausiTue Ne9. [locTpoenne rpeko-I1aTHHCKUX KBA/IPATOB U NMPOBe/IeHUE
AUCTIEPCHOHHOT0 AHAJN3A Pe3y/IbTATOB IKCIIEPUMEHTA

3agaHue: MOCTPOUTH TPEKO-JIATUHCKUE KBaJApaThl U MPOBECTH AUCIIEPCHOHHBIM aHANU3
PE3yIbTAaTOB IKCIEPUMEHTA.

IIpoueaypa oueHnBaHus

O1eHKa BBINOJIHEHHON MPAaKTUYECKOH paboThl MPOBOAUTCS MO CIEAYIOLUUM KPUTEPUSM:
Hanuuwue Beeit cymectBeHHOM nHpopMamu o padore

TOYHOCTB U NOJIHOTA IIPEIOCTABIIAEMBIX CBEACHUI

HenpoTtuBopeunBoCTh NPUBOAMMOI HH(MOpMAIN

[IpaBUIBHOCTH UHTEPIIPETALMIA U BBIBOIOB, KOTOPBIE CAENAHBI IO Pe3yJIbTaTaM padoThI
CreneHp JOCTHKEHUS CTYJIEHTOM MTOCTABJIEHHOM LIENH

OBG0CHOBaHHOCTh MPUMEHSEMOTO PELICHHUS

I'pamoTHOCTH (cofiepxKaTeabHAasA) HCIIOIB3YEMbIX (POPMYITHPOBOK

NoogkrwdPE

Kpurtepnu onieHKH 3a OTYETHI 110 IPAKTHYECKUM paboTaMm:



— OLICHKA «3a4T€HO» CTaBUTCA CTYACHTY, KOTOPBIA IIPOJEMOHCTPUPOBAI PE3YyJIbTaThI
BBIIIOJIHEHUS ITPAKTUYECKON padOThl, COOTBETCTBYIOLINE IIOCTABJICHHBIM 3a/a4aM, U IPEJOCTaBUI
oTyer, O(GOPMICHHBIH JODKHBIM OOpa3oM M COJEpXKAllUil KpaTKOE ONUCAHHE MOJYyYeHHBIX
pe3ynbTaToOB;

— OILICHKA «HE 3a4TEHO» CTABUTCS CTYACHTY, KOTOPBIA HE IIPOAEMOHCTPUPOBAI PE3YIbTATHI
BBINIOJIHEHUS IIPAKTUYECKOM pabOThl UM HE MPEJCTaBUII [0 HEW OTYET WM MPEACTABICHHBIA OTUET
HE COOTBETCTBYET TPEOOBAHUSAM 10 0(HOPMIICHHIO.

7.3. OueHo4Hble cpeaCcTBAa JIsl NMPOMEKYTOUYHOH ATTeCTAMH MO HTOraM OCBOEHHS
AUCHUILINHBI

7.3.1. Bonnpochbl K NPOMEKYTOYHOM aTTeCTAIUH

Cemectp 1
Ne Bonpocsl k 3aueTty
n/n
1 | OOmue noHATHS O HAYKe, ee eNsIX U PYHKIUSAX U CYITHOCTHBIX IPU3HAKOB.
2 | O0mee MOHATHE O METOJIOJIOTHN HAYYHOTO MCCIICAOBAHMS, €€ acreKTaxX M QYHKITHIX.
3 | CkpbITHE MeXaHH3MBbl HAYYHOTO TBOPYECTBA M STHKA MCCIICOBAHUS
4 | Marepuanuctuieckas TMaleKTHKa KaKk TpaJuLlMOHHAsl METOA0JI0rH4YecKast OCHOBa
HAy4YHOT'O MCCIIEI0BaHMUS.
5 | 'Hoceosnorus kak METOJ0JI0THYECKasi OCHOBA HAYYHOT'O UCCIIEIOBAHUSL.
6 | Jlornctuyeckue 3aKOHbI M JIOTMCTHYECKHE (DOPMBI MBIIUICHHS KaK METOJO0JIOTHYECKUe

OCHOBAa HAY4YHOI'O UCCJICIOBAHUA.

CHUCTEMHO-CTPYKTYPHBIN MOJIXOI.

-
8 | CuHepreTHyecKuii moaxo.
9 | AHTPOTIOJIOTUYECKHI TTOIXO.

10 | 'epmeHeBTHYECKHIT TIOIXO/I.

11 | 'ymaHucTHYECKUN (JTMYHOCTHO-OPUEHTUPOBAHHBIN TOIXO]T).

12 | KynbTypoJIOTHYEeCKUH TTOIXOI.

13 | Buasr HAy4YHOTO MCCIIEIOBAHUS M UX CYITHOCTb.

14 | O0mue MoHATHS O METOIaX HAYYHOTO UCCIISAOBAHUS M X KIacCU(UKAITH.

15 | MeTo1bl SMIUPHYECKOTO MCCIICTOBAHUS.

16 MeTo1p1 TCOPCTUYCCKOI'O NCCIICAOBAHMA.

17 BLI60p TEMbI U OpraHu3anust HAy9HOT'O UCCICIOBAHUS.

18 | Metoauka rcciie0BaTeIbCKONH PabOThI.

19 ConepmaHHe 1 pE3YJIbTAThl UCCJICAOBAHMN.

20 | CtpykTypa BeJeHHs IUCCEPTALIUU.

21 | OcHOBHas YacTh JTUCCEPTALIMOHHON PaOOTHI.

22 | OcHOBHEBIE IMpaBHJIa MOATOTOBKHU PYKOIIMCH K IICYATH.

23 | HayuHas cTaths.

24 | MeTtoanueckue peKOMEH AN,

25 | Te3ucsl JOKIA0B U BBICTYIUICHUI.

26 | Kakue ypoBHHU HCCIIEI0OBaHMS CYIIECTBYIOT B HayKe?

27 | Kakue Buapl HaOroAeHUS OBIBAIOT?

28 | B yeMm 3aki104ar0TCsl OCHOBHBIE (DYHKIIMH U HEJIOCTATKH HAOIOeHUS?

29 | B yeM cocTosT 0cOOEHHOCTH KCIIEpUMeHTa?

30 | Kakue ObIBaroT BHJIbI SKCLIEpUMEHTA?

31 | K KaKOMY YPOBHIO HAYYHOT'O MUCCICA0OBAHUA OTHOCUTCA MBICJICHHBIM BKCHepI/IMCHT?

32 | KakoBo 3HaueHue (popMaln3aliy B HAYYHOM MO3HAHUU?

33 | KakoBa ¢ynkius adbctparupoBanus?




BOl'[pOCBI K 3a49€Ty

n/n

34 | B yeM cOCTOUT OrpaHUYEHHOCTh a0CTpaKIu?

35 | Kakue ObIBatoT BUJIBI MHIYKIIUN?

36 | Ha3oBute cnenuduyeckne 4epThl HAYYHOT'O UCCIIEIOBAHMSL.

37 | Hayka kak ¢Qopma OOIIECTBEHHOTO CO3HAHHUS, COIMAIBLHO 3HAYMMOW JIEATCIBHOCTH,
CpeACTBO MpeoOpazoBaHsi 00IIECTBA H JMYHOCTH.

38 | CtpykTypa u QyHKIHU TEOPHH.

39 | Posib 1 MECTO IPAaKTUKHU B MIO3HAHUH MUPA M B HAYYHOM HCCJICIOBAHUU.

40 | Packpoiite B3aMMOCBsI3b  (UIOCOPCKON W HaydyHOW Merodosiormu. KakoBel WX
MPUHINTHATIBHBIE OTINYHS?

41 | Yto o3Ha4yaeT «0OBEKTUBHOCTH» HAYYHOIO 3HaHUA? PackpoiliTe KOHKPETHOCTh MOHUMAaHUS
00BEKTUBHOCTH HAYYHOTO aHaJIM3a.

42 | [aiiTe XapaKTEpPUCTHKY CYOBEKTHOCTH HAyYHON METOJIOJIOTHH.

43 | TlokaxkuTe UCTOPUICCKHI XapaKTep CPEJICTB HAYIHOTO aHAIU3A.

44 | Kakye KpUTepUH HAyYHOCTH 3HAHUSA aKTyaJM3UPOBAINCH B MOCTKJIACCUYECKOW HayKe U
rnoyemy?

45 | OTMeThTe KOHIIENTYaJbHBIE OCHOBBI MHTETPAIMM HOMOTETHYECKOH M Haeorpadudeckoi
METOJIOJIOTHH B COBPEMEHHOM HayKe.

46 | [aiiTe XapaKTEpUCTHKYy METOJOJOTHYECKOW KYJIbType HaydyHOro aHaim3a. Yewm
ompenensercs: mpo(ecCHOHANN3M HAYYHOTO CTHJISI aHaIn3a?

47 | B gem coctouT mpoOiema «mpenenoB Hayku»? Kakue OCHOBBI M MPEINOCBUIKH IS
BO3HHMKHOBEHHUS IIPEEIOB HAYKW» MOKET COJepkKaTh B ce0€ METOOJOTHUECKHM aHammu3?

48 | OtmerbTe (OPMBI 3HAHUS, XapPAKTEPHBIC ISl SMITUPUUECKOTO YPOBHS NO3HAHUS.

49 | HazoBute cnenuduKy Hay9HOU TUNOTE3bl Kak (GpopMmbl 3HaHUA. OXapaKTepu3ynTe mporecc
BBIJIBH)KEHUS TUIIOTE3bI U €€ TIPOBEPKHU.

50 | PackpoiiTe cnenuuky NpoBepKyd HCTUHHOCTU HAYYHBIX TEOPHI B 3aBUCMOCTH OT CTEIEHH
ux hopMaTH3aIry.

51 | Kakue npennosxenus (pakTbl) B HAyKe MOTYT Ha3bIBAThCSI MPOTOKOJIbHBIMU?

52 | Kakue ¢yHKIIMM B HaAyKe BBITIOJIHSET NMPOLIEypa HHTEPIpETauu?

53 | Kakue cBoiicTBa cucTeMbI MO3HAHUS XapaKTEPU3YIOTCA TEPMUHAMH «IMMaHEHTHOCTb» U
CAMILTUIUTHOCTB)?

54 | PackpoiiTe MeXaHU3M BIUSHUS HAYYHONH METOJOJIOTUHU Ha MPOLIECC TEOPETUUECKOTO
MO3HAHUSL.

55 | TlokaxkuTe B3aUMOCBSI3b METO/IOJIOTHH U UAC0JIOTHH Ha TEOPETHYECKOM YPOBHE MMO3HAHUSI.

56 | [loaroToBbTe KpaTKyl0 XapakTepUCTUKY oOmiero 3ambicia Tembl: (OCOOEHHOCTH
OMOJIOTUYECKOTO UCCIIEeIOBAHMSI.

57 | ApryMEeHTHpPOBAaHO H3IIOXKHUTE MNpPoOIEMY, OOBEKT, MPEAMET, Lelb, 3aJa4dl U TUIOTE3y
WCCIIEIOBAHUSI.

58 | CocraBbTe m1aH cOopa MH(pOPMAIMU IO TEME.

59 | HazoBuTe ycinoBHs MOJTy4eHUsS OObEKTUBHOM OLEHKH ICHUXO0JIOT0-Me1arornYecKuX sIBIeHUH
U TIPOIIECCOB U BO3MOXKHbIE MPUYUHBI ONIMOKHU P OLICHUBAHUU.

60 | Ilepeuncaure TpebOBaHUS K MPOLEAYPE MPOBEICHHS TECTUPOBAHUSI.

61 | OxapakTepu3yiTe TOCTOMHCTBA METOA0B HAOIIOICHUS U SKCIIEPUMEHTA.

62 | Beienure NpeanoyioKUTENbHBIN MPEeIMET WU3Y4eHHUsS! B CIEAYIOIIHUX HCCIEI0BATENbCKUX
Temax: (opMHUpoBaHME apTUCTH3Ma Kak »D3JEMEHT IOATOTOBKM OyAyIlero Ienarora;
TOTOBHOCTh K CaMOpPa3BUTHIO Kak IeJb 00pa3oBaHMS; MCIOJIb30BAaHUE HOBBIX
MH()OPMAIIMOHHBIX TEXHOJIOTH B MpoO1eMHOM 00y4YEeHHUH.

63 | Chopmynupyiite TeMy U OOBEKT UCCIIEJIOBAHNUS, B KOTOPOM BBIJIENICH CIIEAYIOLIHIA MPeIMeT:

MeJarornyecKue ycIoBUs aJanTaliy 3apyOeKHBIX TYMaHUCTHYECKHX CUCTEM 00pa30BaHus
K 0COOCHHOCTSIM POCCUHCKON JIeHCTBUTEIHHOCTH.




Ne Bonpocsl k 3a4eTy
n/n

64 | YeM 0OBsACHSETCS BO3MOXKHOCTH MHOTHX Pa3IMYHBIX MHTEPHPETAMHA OJTHOTO M TOTO Ke
MeJaroruyeckoro gaxra?

65 | YUem oTimyaroTCs JTIOTHYECKast U Xy/I0’KeCTBEHHO-00pa3Hasi HHTEpIIpeTaus?

66 | OOBsicHUTE, KaK MHHUMHU3UPOBATh BIHSHHE JIMYHOCTHOTO (hakTopa HMHTEpIIpeTaTopa Ha
pe3yJbTaThl UHTEPIPETALUH.

67 | BeipazuTte OHY M Ty e MBICIb (HallpuMep, 0 He0OX0AUMOCTH TU(PEepeHINPOBAHHOTO U
WHJUBUAYAIBHOIO MOJX0/1a K YYaIllMMCs) UCIOJIb3Ys pa3Hble CTUJIM W3JI0KEHUS: HAYUHBIH,
y4eOHO-TIeJarOTUIECKUH, TOMYISPHBIH.

68 | CocTaBUTh KOHCIIEKT HAYYHOU CTAThHH.

69 | [Ipoananu3upoBaTh NMPAaBWIBHOCTh OGOPMIICHUS HAYYHOH pabOTHl (AMIIOMHON paboTHI,
JTUCCEPTALINH).

7.3.2. Kputepuu U HOPMbI OLIEHKH
dopma
Cemectp NPOBEACHHI Kpurepun u HOpMbI OLIEHKH
NPOMEeKYTOUYHOM
aTTecTaluu

OrneHka «3auTeHO» BBICTABIISETCS B CIIydae ecllu
CTYIEHT, OTB€Yasi Ha BOIIPOC CBOOOIHO ONEPHUPYET
TEPMHUHOJIOTHEHN, FPAMOTHO CTPOUT CBOIO PEUb,
OTBET OCHOBAH Ha U3y4YEHUH HE TOJIBKO Y4EeOHOMH,
HO ¥ Hay4YHOU JUTEPATyphl © HOCUT OCMBICIICHHBIN
XapakTep, a He XapakTep «3a3yOpuBaHUs», IPU
3TOM CTYJIEHT JIOJKEH BbICKA3bIBaTh COOCTBEHHYIO
1 3auer MO3UIUIO TI0 HanboJjiee CIIOPHBIM BOIIPOCAM.
CTyeHT MOJIHOCTBIO PACKPBIBAET MOCTABICHHBIN
BOIIPOC M OTBEYAET Ha JOMOJHUTENIbHBII BOIIPOCHI

«3a4YTCHO»

OreHka «He 3a4TEHO» BBICTABIISIETCS B TOM
cllydae, eClid CTYJIEHT He OTBEYaeT Ha BOIPOC,
1100 OTBET HOCUT XapaKTep «OOPBHIBOYHBIX)»
3HaHui. CTyeHT haKTUYeCKH HE OPUEHTUPYETCS
B BOIIPOCE.

«HE
3a4TCHO)»




8. YueOHO-MeTOoAN4YEeCKOE U HH(POPMAIHOHHOE 0DecTieYeHHe TUCIIUTIHHbI

8.1. O6s3aTesibHAasI TUTEPATYypa

Tun (yueOHuk, yuedHoe

KoauyecTtBo B

HAY4YHOM
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJioBOK) Ion n3nanus ondbauoTeke /
n/n MeTOAHYECKOoe Iocodue,
HaumenoBanue
NMPAKTHKYM, JP.) 3EC
1 | T'epacumos b. U. OCHOBBI HAyYHBIX HCCIIETOBAHUN VY4ebHoe mocobue 2018 3BC
«ZNANIUM.CO
M
2 | OBuapos A. O. MeToa010THs HAy9HOTO HCCIIeIOBAHUS YaeOHHuK 2019 3BC
«ZNANIUM.CO
Mp
3 Munsko J. B. MeTopI MPOTHO3MPOBAHUS U UCCIIEAOBaHUs | YueOHOE mocooue 2017 OBC «IPRbooks»
ornepanun
8.2. lonoiHMTEILHAS JIMTEPATYpPaA
KoanuyecTBO B
Tun (yueOHuK, yueOHOe .
HAYYHOU
Ne nocooue, yaeOHo-
ABTOPBI, COCTABUTEIHN 3aryiiaBue (3aroJioBOK) I'oa n3panusa ouoamorexe /
n/n MeToanYecKoe mocoomne,
HaumeHoBaHue
NMPAKTUKYM, JP.) 3EC
1 CksoproBa JI. M MeTon0J10r1st HAYYHBIX UCCIIETOBAHUM YuyebHoe mocodue 2014 OBC «IPRbooksy»
2 | Teunena B. 3. Opranu3zanus ucciaeaoBaTeNbCKON Y4eOHO-MeToANuECKOe 2016 9BC «IPRbooks»
IEITEIBHOCTH C UCIIOJIb30BaHUEM rmocodue
COBPEMEHHBIX HAyYHBIX METOJIOB
3 JlammaeBa M. T'. MeToa0J10r1sl HAYYHBIX UCCIIETOBAHUM YuyebHoe mocodue 2017 OBC «IPRbooksy»




8.3. Ilepeuenb npogeccHOHATBHBIX 043 JaAHHBIX M MH()POPMANMOHHBIX CHPABOYHBIX

CHUCTEM

WebofScience[DnekTpoHHBI pecypc]| : MyIbTHAMCHUIUIMHApHAs pedepaTuBHAs Oasza
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 — Pexum J0CTyna:
apps.webofknowledge.com. — 3ari1. ¢ skpana. — 3. pyc., aHIL.

Scopus [DnekTponHblii pecypc]: pedeparuBnHas 6a3a manubix. — Netherlands: Elsevier,
2004—. — PexxuM frocTyma: scopus.com. — 3aril. ¢ 9kpaHa. — S3. pyc., aHr.

Elibrary[ OnexTpoHHbIli pecypc]| : HaydHas dJeKTpoHHas Oubmmoreka. — MockBa: HOB,
2000—. — Pexxum nocryma: elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHriL.
SpringerLink[DnekrponHblii pecypc] : [0a3za mamnbix]. — Switzerland: SpringerNature,
1842—. — Pexxum nmocrtyna: link.springer.com. — 3ari. ¢ skpaHa. — 3. aHrI.

ScienceDirect][ DneKTpOHHBIMI pecypc] : KOJIJIEKIIHS AIEKTPOHHBIX KHHT
u3narenscrBa Elsevier.  — Netherlands: Elsevier,  2018-. -  Pexum  jmocryma:
sciencedirect.com. — 3ari. ¢ skpaHa. — SI3. aHriI.

Cambridgeuniversitypress[QIeKTpOHHBIA  pecypc] : OKypHaJIbl  W3JaTelNbCTBA.  —

Cambridge: Cambridgeuniversitypress, 2018—. — Pexxum noctyna: cambridge.org. — 3ari. ¢
JKpaHa. — SI3. aHrum.

NEICON [DnexTpoHHBIH pecypc]: eKTpoHHass MHPOpMAIHs: apXUB HAYYHBIX KYpPHAJIOB.
— MockBa: HOUKOH, 2002—-. — Pexxum goctyma: neicon.ru/resources/archive. — 3ari. ¢
3KpaHa. — S3. pyc., aHrI.

8.4. IlepeuyeHb MPOrPAMMHOI0 00ecTeYeHu sl

Ne PexBuU3UTHI 10T0BOpa
HaumenoBanmue 11O A opP
n/n (mata, HOMep, CPOK e CTBHS)
1 Windows Beccpounas
2 OfficeStandart Bbeccpounas

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMOI IS OCYIEeCTBJIEHUS

00pa30BaTeJIbLHOIO MPOIEcca MO THCIUTINHE

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00paTOpHUii, MACTEPCKUX H

Ne Jp. 00beKTOB J1JIs1 IPOBeIeHUsI
. IlepeyeHb 0CHOBHOTO 000pPY/10BaAHUSA
/I | NPaKTH4YeCKUX U JIa0OpPaTOPHBIX 3aHATHH,
IOMELEeHUA /I CAMOCTOATEILHOK
pa6oThl 00y4aImuxcsi (HOMep ayTUTOPHH)
YueOnas  ayautopuss ansa  npoBeneHus | CToubl YUEHUYECKHE JIByXMECTHBIC
3aHATUH  JICKIMOHHOTO  THUMA.  YdeOHas | (MOHOOJIOK), CTOI YYEHUYECKHIA
aymuTOpUs A7 TPOBENSHHUS  3aHATHIA | IBYXMECTHBIM , CTOJ MpernoaaBaTelbCKUuit
CEMHUHAPCKOTO TUMA. YueOHas ayuToOpus Ui | , CTYl1  TIpenojaBaTelbCKHUil,  J0CKa
{ | KYPCOBOTO TPOEKTHPOBAHHS (BBITIOJIHEHUS | ayAUTOPHAS (MenoBas), kadenpa,
KYpCOBBIX Pabo0T). YueOHas ayauTopusi Uil | IPOEKTOP, IKPaH.; KOMIIBIOTED.
MPOBEJICHUS] TPYNIOBBIX U WHIUBUAYATbHBIX
KOHCynbTalMil. YueOHas ayauTopus IS
MIPOBEJICHUS 3aHIATHHA TEKYIIETO KOHTPOJIS U
npomexxyrounoit arrecraruu (C-801)
KowmmnbrotepHsiii knacc. Yuebnas ayautopus | [lepeHocHoii mpoektop , 3kpaH., CTombl
JUIS TIPOBEACHUS 3aHATUHN JICKIIMOHHOTO TUTIA. | YYCHHYECKHE, CTOJI MPEToaaBaTeNIbCKHA,
2 | YueOHas aymutopusi s mpoBeneHus | ctyabs, IIK ¢ Beixogom B cetb UHTEpHET .

3aHATUI CEeMUHApCKOro Tuma. Yd4eOHas
ayJMTOpUs JUIsI TIPOBENICHHS JIaOOPaTOPHBIX




n/n

HanmeHnoBanune 000py/10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00pPaTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB IJIsl IPOBEACHUS
NPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
noMeIleHnil JJIs1 cCaMOCTOATEIbHOI
padoThl 00y4yaKIuXcs (HOMep ayIUTOPHH)

ITepeyeHb 0CHOBHOTO 000PY/A0BAHMA

pabot. YuebHas ayauTopus Uil KypCOBOTO
MIPOEKTUPOBAHUS  (BBIIOJHEHUS KYPCOBBIX
pabot). YueOHas ayTuTopus JUTsl TPOBEICHUS
IPYNIIOBBIX u MHIUBUAYAJIBHBIX
KOHCyJbTallMi Y4eOHas aynuTopust JUis
MIPOBEJCHUS 3aHATUM TEKYLIEro KOHTPOJ U
MpoOMeXyTouHoM  arrecrauuu.  KaOuner

nH(popMaTUKH (KOMIIbIOTEpHBIE Kiacchl). (O-
814)

[Tomemienne st caMOCTOSITENbHOW pPabOTHI
crynenros (I'-401)

Crousl YU4EHHUYECKHUE, CTYJIbS
yueHnyeckue, I[IK ¢ BbIXogOM B ceTh
WNHTepHeT




