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1. Ilean ocBOEHUN TUCIUILIHHDI

Lesnb OCBOEHUS TUCHUIUIMHBI — TEOPETHUECKU U MPAKTHUECKU U3YUUTh, U CHOPMHUPOBATD Y
0o0yyaroIMXCcsl HAaBBIKM HCIOJb30BaHHUSA METOAOB IUIAHUPOBAHUSA OHKCIEpUMEHTa, cOopa u
CHCTEMAaTH3allud JaHHbBIX, YHUCICHHOW OOpabOTKM TOJYYEHHBIX pe3yJbTaTOB U KOPPEKTHOH
UHTEPIPETALMH PE3yabTaTa SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHNS

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

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

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

NpeaAMCCTBYIOMICC: IMOATIOTOBKA U HAITMCAHUEC JUCCEPTALlUH, ITIOATIOTOBKA K CAa4€ roCy1apCTBECHHOI'O
JK3aM€Ha, IIOATOTOBKA K CJa4€ KaHANJATCKHUX 3K3aMCHOB.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

Nuauxkaropsl
dopmupyemble U
KOHTPOJINpyeMble AOCTHAEHUA IInanupyemsble pe3yJbTaThl
KOMIIeTeH U H
KOMIIeTeHIIUH (ko 1 o0y4eHHUs
(Ko 1 HAMMEHOBAHUE) HaUMCHOBAHHC)
(TIK-1) CIIOCOOHOCTBIO - 3HaTh: OCHOBHBIC
aHAJIN3UPOBATh poOIeMbl MEXIUCLIUIUIMHAPHBIE B TOM YHUCIIE U
IOpUNYECKON HAyKH, IPUMEHSTh MH(POPMALIMOHHBIE CIIOCOOBI
U COBEpLIEHCTBOBaTb  OOMIUI Hay4YHBIX MCCIEIOBAHNUN
KaTeropHaJIbHbIN arrapar YMeTb: onepupoBaTh OCHOBHBIMU
IOPUCIIPYACHLIUN MEXIUCLIUIUIMHAPHBIMUA B TOM YHCJIE
1 MHGOPMALIMOHHBIMU crIoco0aMu
Hay4YHBIX MCCIEIOBAHNUN
Biraners: HaBpIKaMu
KOOIEPUPOBAHUSAMH CITIOCOOOB
HAYYHBIX MCCIEAOBAHUI
(YK-1) criocoObHOCTBIO K - 3HaTh: COBPEMEHHbIE HayYHbIE
KPUTHYECKOMY aHAJU3Yy U JOCTUKEHUS U UJIEH B
OLIEHKE COBPEMEHHBIX HAayYHBIX MEKIMCIUIUIMHAPHBIX 00JIaCTSIX
JNOCTHKEHHM, T€HEPUPOBAHUIO YMeTb: reHepupoBaTh HOBBIE UIEU
HOBBIX MJIeW IIPH PELLICHUU IIPY PELIEHUH UCCIEA0BATENbCKUX
HCCIEA0BATEIBCKUX U 3a/1a4
IIPaKTUYECKUX 3a]a4, B TOM Bnaners: HaBbIKaMU Fe€HEpUPOBAHUS
qHclie B MEXIUCIUTUTMHAPHBIX uel npu peteHuu
obmacTsax HCCIIEIOBATENbCKUX 3aa4




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHOI N Cemectp |O0beM, u.| banabl | UHTEepakTHUB, 4. (HamMeHOBaHUe
(paznen) (yueoHoii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 2
Poib sKcieprMeHTa B MPOBEJICHUN HAYYHOTO
UCCIIETOBAHUS
CP 10
[P 6 KommiekT oTueToB no
[TocTpoeHne MEKTPOHHBIX TAOIHIL IS MPAKTUYECKUM
UCXOJHBIX JJAHHBIX KCIIEPUMEHTA paboram
CP 10
Jlex DTarnsl NPOBEICHUS YIKCIIEPUMEHTATBHOTO 2
CP UCCIIETOBaHUS 10
Mertonuka W3mepeHue pe3yabTaToB U MOJTyYeHHE
MMOCTaHOBKH U HKCIIEPUMEHTATBHBIX JTaHHBIX 1
MPOBEACHIA | T1p 2 KOMILIEKT OTYETOB 1O
PKCHEPUMEHTA
KoMnbroTepHas MOJIb 115l KpUTEPHsT XH- [IPAKTHICCKIM
KBajpaT paboTam
CP 10
Jlex CraTtucTH4ecKre METO bl OLICHKH 2
CP JTOCTOBEPHOCTH HKCIIEPUMEHTAIBHBIX TAHHBIX 10
[P 4 KommnekT otuetoB no
KoMrIibroTepHas MOJIeNb [Isl KpUTEPHSI [PAKTHHCCKIM
Kpamepa-Youima paboTam
CP 10
Jlek KomnerotepHsie cucTeMbl 00paboTKu 2
CP CTaTUCTUYECKHUX JTaHHBIX 10




®opMbl TEKYILLEr0

Monayab Bun . HaunMenoBanue TeM 3aHATHH KOHTpO.IA
y4eOHoi . Cemectp |O0bem, u.| baauabl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI0
cpeacrsa)
I1P 6 KoMrmuiekt oT4eToB 1no
KommnbrorepHas Mozieins Uist KpUTEPUs [IPAKTHICCKNM
«yrioBoe npeodpasopanue durepar paboTam
CP 10
Jlex Knaccudukanus cTaTHCTUYECKUX METOJIOB H 2
CP 00J1acTh UX MPUMEHEHUS 10
ITP 2 KommiekT otueToB no
[InanupoBaHue 3kciepuMeHTa U 00padboTKa [IPAKTHYCCKIM
JAHHBIX C MTOMOUIBIO TPEKO-JIATUHCKUX paboTam
KBaJIpaToOB
CP 10
Jlek [TocTpoeHue IeKTPOHHBIX TAOJIUIL AJIs 2
CP 00pabOTKH Pe3yJbTaTOB IKCIIEPUMEHTA 10
I1P 4 KommnekT otuetoB no
CP CpaBHI/ITeHBHBII\/’I AHAJIN3 KPUTCPUA Xu- 10 MMPaKTUIECKUM
kBaapar u kpurepus Kpamepa-VYamnma paboTam
Jlek [IpoBenenune s3xcnepUMEHTa C MOMOILBIO 2
CP AMHUTAIIMOHHOU MOJEIIH 10
I1P 4 KommiekT oTueToB no
CP [TocTpoeHrE UMUTALTUOHHOM MOZEIIN JJIs 10 [IPAKTHYCCKIM
MOJIYYEHUS] CTATUCTUUYECKUX JTAHHBIX paGotam
Jlex OTtoOpakeHre U MHTEPIPETAIUs Pe3yIbTaTOB 2
CP HKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMS 10
1P [TocTpoeHne MOJIENH 3ITIEKTOPATBHOTO 2 Komriext oT4eToB 1o
Cp IpoIecca — yTOYHEHHAs! KOMIIbIOTEpHAst 10 [IPAKTHECCKIM
Moenb JlayHca paboram




Monayab
(paszaen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHo¥ padoThI)

®opMbl TEKYILLEr0
KOHTPOJIA
Cemectp |O0beM, u.| Bbanabl | UHTepakTuB, 4. | (HAauMMeHOBaHHe
OII€HOYHOI0
cpeacrsa)

CP

ITogroroBka k 3auery

10 Bomnpocsr k
[IPOMEKYTOYHON
aTTecTaluu

HUroro: 216

Cxema pacyera UTOroBoro 6ajia

@DopMBI TEKYIIETO KOHTPOJIS Ycnosus gomycka Kputepun u HOpMBbI OLICHKH

3ammTa oT4YeTa Mo MPaKTUIeCKoi padore Boinonnenue OneHka  «3ayT€HO»  CTAaBUTCA  CTYAEHTY, [POSBHUBIIEMY  3HAHMS
IIPAKTUYECKON pabOThI Ha | MPOrPaMMHOI0 Marepuana, OOHapyKMBIIEMY MOHUMAaHUE U MPAKTUYECKOE
KOMIIbIOTEpE U | HCIIOJIb30BaHUE YYEOHOTO Marepuajia, Wi JOMYCTHBIIEMY HETOYHOCTH B
IIPE/ICTaBICHHUE OTBETE, HO OOJIafaloIeMy HEOOXOAUMBIMU 3HAaHUSMHM U YMEHUSAMH JJIS UX
paboTatomiero yCTpaHEHUs IPU KOPPEKTHPOBKE.
MIPOrpaMMHOTO MPOAyKTa | OLeHKa «HE 3a4TEHO» CTABUTCS CTYACHTY, HMMEIOIIEMY CYLIECTBEHHBIE
IIPETIOJaBaTEIIIO mpoOenbl B 3HAHMM OCHOBHOTO MaTepuajga @0 Iporpamme, a Takxke

AONNYCTUBIICMY NMPHUHIHUIINAJIBHBIC OIINOKH ITpU U3JI0KCHUH MaTCpuaja.




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B paMKax U3y4CHUS AUCIHUILIINHBL «MGTO[[I/IKa MMOCTAHOBKHA U MPOBCACHUA SKCIICPUMCHTA»
NPEIYyCMOTPEHO UCIIOJIB30BAHUE CIEAYIOMNUX 00pa30BaTEIbHBIX TEXHOJIOTHHA:
¢ TCXHOJIOTHA  TpaaAUIHUOHHOI'O O6y‘-I€HI/ISII JICKOUHN u MMPAKTUYCCKUC pa6OTLI,
caMoCTOsITeNIbHAs padoTa;
® TEXHOJIOTHS MPOCKTHOTO OOYUYCHHUS: peaan3allis U 3aluTa OTYETOB 1O MPAKTUICCKIM
paboram.

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

N3yuenune QUCHUIUIMHBI TpeOyeT CHCTEMAaTHYEeCKOro M IOCIeA0BaTEIbHOTO0 HAKOIICHHS
3HaHUM, CJIEI0BATEIBHO, IPOITYCKH OTAEIBHBIX TEM HE MTO3BOJISIFOT IIIyOOKO OCBOUTH IIPEIMET.

B Xone NEeKIMOHHBIX 3aHATUH PEKOMEHJYETCS KOHCIEKTHPOBaTh Y4YeOHBIM Marepua,
oOparasi BHUMaHHE Ha KaTeropuu, (OPMYJIMPOBKH, PACKPBIBAIOLINE COJIEPKAHIE TE€X MM MHBIX
SBJICHUH U [TPOLIECCOB, HAYYHBIE BBIBOJIbI M IPAKTUUECKHUE PEKOMEHIALINH, ITOJIOKUTEIbHBIN OIIBIT
B OpaToOpCcKOM HcKyccTBe. JKemarenabHO OCTaBUTh B pabOYMX KOHCIIEKTaxX IOJIs, Ha KOTOPBIX
JIeJIaTh IIOMETKH U3 PEKOMEHIOBAHHOM JIMTEPaTyphl, JONOJHSIOIINE MAaTeprall MPOCIylIaHHON
JEKUUU, a TaKkKe IOAYEPKUBAIOIIME OCOOYI0 Ba)XXHOCTh TE€X WIM HMHBIX TEOPETHUYECKHUX
IIOJIOKEHUH. 3aJaBaTh MPENOJAaBaTeNII0  YTOUHSIOIIME BONPOCHI C LEIbIO  YSCHEHMS
TEOPETHYECKUX ITOJIOKEHUN, pa3pelIeHUsI CIOPHBIX CUTYallUN.

B Xone moArotoBkM K JIEKIUSAM M3YYUTb OCHOBHYIO JINTEPATYPY, O3HAKOMHUTBHCS C
JIOTIOJTHUTEIILHON JINTEpaTypol, myOnukamusiMu B VHTEpHET-UCTOYHHMKAX, NEPUOTUYECKUX
u3anusx. [lpu aToM ydecTs pekoMeHAaluu MpernoiaBaTess U TpeOoBaHUs y4eOHOM MPOrpaMMBl.
JlopabaTbIBaTh CBOM KOHCIIEKT JIEKIIMH, JIeasi B HEM COOTBETCTBYIOILME 3alIMCU U3 JIUTEPATYPHI,
PEKOMEHI0BaHHOH MpernoAaBaTeseM 1 MpeycCMOTPEHHON Y4eOHOH MpOorpaMMoi.

CTyneHT MOXET J[ONOJHUTh CIHMCOK HCIOJb30BAaHHOW JHUTEpaTypbl COBPEMEHHBIMU
VCTOYHUKAMU, HE IIPEJICTABICHHBIMY B CIIUCKE PEKOMEHJOBAHHOM JINTEPATYPHL, U B JAIILHEUIIEM
HCII0JIb30BaTh COOCTBEHHBIE MIOTOTOBJIEHHbIE YUeOHbIE MaTepraibl IPU HATUCAHUH KYPCOBBIX U
BBIITYCKHBIX KBATU(UKAIIMOHHBIX PaloT.

PexoMeHganmuu no NoAroTOBKe K NPAKTHYECKUM 3aHATHAM

CryneHnTam cienyer:

® 10 OYEPENHOI0 IPAKTUYECKOrO 3aHATHS IO PEKOMEHIOBAHHBIM JIMTEPATYPHBIM
UCTOYHHUKAM IpopadoTaTh TEOPETUYECKUH MaTepual, COOTBETCTBYIOLIEH TEeMBI
3aHSTHS;

® [IpH NOJATOTOBKE K MPAKTUYECKUM 3aHATUSAM CleayeT 00s3aTebHO UCIOIb30BaTh HE
TOJIBKO JICKIIMH, y4eOHYIO JTUTEepaTypy, HO U IpYTHe UCTOUHUKH;

e B Hayajie 3aHATUN 3aJaTh MPENOJAaBaTENI0 BONPOCHl 10 MaTepuaiy, BbI3BaBIIEMY
3aTpyJHEHUS] B €ro MOHMMAHUM U OCBOCHHUHU INpPH PEIICHUU 3a/ad, 3aJaHHbIX IS
CaMOCTOSITEJIBHOTO PELICHMS;

e Ha 3aHATUM JIOBOJUTh KaXAYI 3aJadyy [0 OKOHYATEIbHOIO pEIIEHUs,
JEMOHCTPUPOBATh MOHMMAHHUE IMPOBEJCHHBIX pacyeToB (aHAINW30B, CHUTYyallHii), B
cilyyae 3aTpyJHeHUH 00paIiaThCs K MPenoaaBaTeio.

J1st Toro 4To6bl MpakTUUECKHUE 3aHATHS MPUHOCHIN MAaKCUMaJIbHYIO MOJIb3Y, HE0OOX0IMMO
IIOMHHTb, YTO YNPAKHEHUE U PELIECHUE 3aJad MPOBOJATCSA MO PACCMOTPEHHOMY Ha JIEKLMSX
MaTepuaity U CBA3aHbl, KaK MPaBUJo, C A€TaIbHBIM pa300pOM OTAEIbHBIX BOIIPOCOB JEKIIMOHHOTO
kypca. Crnenyer NOAYEpPKHYTb, YTO TOJBKO IIOCJIE€ YCBOEHHUS JIEKIMOHHOTO Marepuaia ¢
oTpeieIeHHOM TOUYKH 3peHHsl (2 IMEHHO C TOW, ¢ KOTOPOM OH M3JIaraercs Ha JeKIHsIX) OH OyneT
3aKpEIUIATHCS CTYJACHTOM Ha MPAKTHYECKUX 3aHATHUAX KaK B pe3yibTaTe 0OCYXIECHUS U aHAJIN3a
JIEKIIMOHHOT'O MaTepuasa, Tak U ¢ IOMOIIbIO pelieHns NpoOIeMHbIX CUTyaluil, 3aaay. [lpu aTux



YCIIOBUSIX CTYACHT HE TOJBKO XOPOLIO YCBOMUT MaTepHall, HO U HAy4HUTCs NPUMEHATH €ro Ha
IPAaKTUKE, a TAKXKE MOJYYUT JOMOJHUTENbHBIA CTUMYJ (M 3TO OYEHb BaXKHO) JJIsI aKTUBHOM
POPa0dOTKH JIEKIUH.

[Tpr camMOCTOATENBHOM pELIECHUM 3a]ady HYKHO OOOCHOBBIBATh KaXKIbl 3Tall peLICHMS,
UCXO0Js U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. Eciu CTyIeHT BUAUT HECKOJIBKO IIyTEH peleHus
npoOaeMsl (3a7au), TO HY)KHO CPaBHUTh MX U BbIOpaTh camblii panuoHanbHbIM. [lone3no no
Hayaja BBIUMCICHUIH COCTaBUTh KpATKUH IUIaH pemeHus mnpoOneMsl (3amauu). Pernenue
IpoOJEeMHBIX 33/a4 WIM IPUMEPOB CIEAyeT M3JlaraTh MOAPOOHO, BBIYMCIEHUS pacrosaratbh B
CTPOrOM IIOPSAKE, OTHENSAsA BCIIOMOTATEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY>KHO CONPOBOXKJIaTh KOMMEHTAPHUSIMU, CXEMaMH, YepPTEKaMU U PUCYHKAMHU.

Crenyer NOMHUTB, YTO pPEUICHHE KaXI0H y4eOHOW 3aaud JOJDKHO JOBOJAUTHCS [0
OKOHYATEeJIbHOIO0 JIOTHYECKOTO0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, W IO BO3MOXHOCTH C
BBIBOZIOM. [lomydeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
naHHOM 3a1aun. [losne3Ho Takxke (€cau BO3MOXKHO) pellaTh HECKOJIBKMMHU CIIOCO0aMU U CPaBHUTH
NOJIydEeHHBIE pe3yabTaThl. Pemenne 3a1au TaHHOTO TUIA HY>KHO TPOJIOJKATH IO IPHOOPETEHHUS
TBEPJBIX HABBIKOB B UX PELLCHUHU.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Cemectp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanmue
(1JM ee 4acTH) OLICHOYHOI0 CPeACTBA
1 IIK-2, YK-1 KomriekT oT4eToB 1o npakTH4ecKumM
paboram 1-8
Bormpocs! k 3auery 1-69

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

7.2.1 KoMILIEKT 0TYETOB 10 MPAKTHYECKUM padoTam.

IpakTuyeckoe 3ansitue Nel. IlocTpoenne 3J1eKTPOHHBIX TAOJMI JAJISl UCXOJHBIX JAHHBIX
JKCIIEPUMEHTAa

3anaHue: TOCTPOUTH IEKTPOHHBIE TAOIUIIBI I MCXOIHBIX JIAHHBIX SKCIIEPUMEHTA.

OnucareabHasi uHGoOpMaNMOHHAsE MoJedb. Ha mepBoM »Tame uccienoBaHUs 00bEKTa
WIH TIpoliecca OOBIYHO CTPOWTCS OINHMcaTelNbHas WH(DOpPMAMOHHAS MOJAENb. Takas MOJeh
BBIJICJISIET CYUIECTBEHHBIE, C TOYKHM 3PEHMs IIeJIed MPOBOAMMOIO HCCIEIOBAaHUSA, MapaMeTpbl
00BeKTa, a HeCYIIECTBEHHBIMH ITapaMeTpaMu MpeHeOperaer.

dopmann3zoBaHHas MoJeJb. Ha BTopom sTane co3gaercs popMann3zoBaHHas MOJIETb, T. €.
onucareabHas HHGOPMAIIMOHHAS MOJIENb 3aITMCHIBACTCSI C TTIOMOIIBIO KaKOro-1100 (OopMaTBHOTO
a3bika. B Takoil mMozenu ¢ momouibio (HOpMyl, YpaBHEHHN WM HEPaBEHCTB (DUKCHUPYIOTCS
(dbopMalibHBIE COOTHOLIEHUSI MEK/Ty HAUaJbHBIMU U KOHEUHBIMU 3HAYEHUSIMH CBOMCTB OOBEKTOB,
a TaK)K€ HAKJIaJbIBAIOTCS OFPAHUYEHHUS HAa TOIYCTUMbIEC 3HAUEHUSI 3TUX CBOMCTB.

OpHako naneko HE BCerga yaaeTcss HalTh (OpMyJbl, SIBHO BBIPAKAIOMIME HCKOMBIE
BEJIMYMHBI Yepe3 HCXOAHbIE JaHHble. B Takux ciaydasx HCHOJIB3YIOTCS MNPUOINKECHHbBIE
MaTeMaTUYECKHE METO/IbI, IIO3BOJISIONINE MOTyYaTh PE3YIbTAThI C 33JJTAaHHON TOUHOCTHIO.

Komnbiorepuass mopgenab. Ha TperbeM dtame HeoOxoaumMo  (popMamu3oBaHHYIO
WH(pOPMAIIMOHHYIO MOJIENIb TTPeo0pa3oBaTh B KOMIBIOTEPHYIO MOJENb, T. €. BBHIPa3uTh €€ Ha
MOHSATHOM JUIsl KOMITbIOTEpa si3bIke. CyIIEeCTBYIOT pa3IMUHbIE TYTH OCTPOEHUSI KOMIIBIOTEPHBIX
MOJCIEH, B TOM qHCIe:
- CO3JITaHNe KOMITBIOTEPHOI MOJienu B (hopMe MpoeKTa Ha OJHOM U3 SI3BIKOB MPOTPAaMMHUPOBAHUS;
- MOCTPOCHHE KOMITBIOTEPHON MOJENN C HCIOJIh30BAHUEM DJIEKTPOHHBIX TAOHI] WM JIPYTUX
MPUIOKEHUH: CHCTEM KOMIBIOTEPHOTO 4YEepyYeHHs, CHUCTEM YIpaBieHHs O0a3aMu [IaHHBIX,
reornH(GOPMAIIMOHHBIX CHCTEM U T. .

B mpomecce co3maHus KOMIIBIOTEPHOW MOJIENM TIONE3HO pa3paboTaTth  yIOOHBIN
rpaduueckuil UHTEpQEIc, KOTOPBIN MO3BOJIUT BU3YAIU3UPOBATh (POPMANbHYIO MOJIENb, & TAaKKe
peann30BaTh MHTEPAKTUBHBIN JUAJIOT YEIOBEKA C KOMIIBIOTEPOM Ha 3TAIe UCCIET0BAHUS MOJEIIH.

Komnbrorepublii 3xcnepumeHT. YeTBepThlii 3Tanm uccienoBaHus HHGOPMaMOHHON
MOJIEJIA COCTOUT B MPOBEJECHUU KOMIBIOTEPHOI'O dKCIepuMeHTa. Eciin KoMIbIOTEpHAsT MOJIEIb
CYIIIECTBYET B BHJIC ITPOCKTA HA OJTHOM U3 SI3BIKOB MPOTPAMMHUPOBAHUS, €€ HY)KHO 3aITyCTUTh Ha
BBITIOJIHEHHE, BBECTH UCXO/IHBIE IaHHBIE U TIOJIYYUTh PE3YyJIbTaThI.

Ecnu xoMmproTepHass MOJENb UCCIEAYETCS B MPUIOKEHUW, HAMPUMEP, B JIEKTPOHHBIX
TabJIMIaX, TO MOXKHO MMOCTPOUTH AUArpaMMy WU rpaduK, IPOBECTH COPTUPOBKY U MOUCK TaHHBIX
WJTH MICTIOJIb30BaTh JIPYTUE CIICIHATM3UPOBAHHBIC METOIbI 00PA0OTKH JaHHBIX.

IIpy uCHONB30BaHUM TOTOBOM KOMIIBIOTEPHOM BHU3YAJIbHOM MHTEPAKTUBHOM MOJEIH
HEOOXOIMMO BBECTH HMCXOJHBIC JaHHBIC, 3alyCTUTh MOJENbh Ha BBITOJHEHHE W HAOIIOIATh
W3MEHEHHE 00BEKTa M XapaKTEPU3YIOIINX €ro BEIUYUH.



B BupTyanpHBIX KOMIBIOTEPHBIX Ja0OPAaTOPHSIX MOXKHO TNPOBOAUTH 3KCIIEPUMEHTHI C
peasibHbIMM 00beKkTamMH. /il 3TOro K KOMIIBIOTEPY HPHUCOEAMHSIOTCS NAaTYUKH H3MEpPEHUs
¢u3nueckux MmapaMeTpoB (TeMmepaTypbl, NaBJICHUS, CHIBI W Jp.), JaHHBIE HW3MEpEeHUi
nepesaloTcss B KOMIBbIOTEp U 00pabaThIBalOTCS CIEUMaIbHOW mporpammoil. Pe3ynbTarhl
SKCIEpUMEHTa B BHJE TalOiuil, rpaduKOB W JUarpaMM OTOOpakaroTCs Ha SKpaHE MOHHUTOpPA U
MOTYT OBITH pacreyaTaHbl.

AHaJM3 MOJyYeHHBIX Pe3yJbTATOB H KOPPEKTHPOBKA HcceayemMoil Moaenu. [IaTeiii
3Tall COCTOUT B AHAJIM3€E MOJYYEHHBIX PE3yJIbTaTOB U KOPPEKTUPOBKE HccienyeMoil mojaenu. B
Cllyuae HECOOTBETCTBHUS PE3yJbTaTOB, MOJIYYECHHBIX IPH HCCICAOBAHMH HH(POPMALMOHHON
MOJIeJIH, M3MEpsieMbIM IapaMeTpaM pealbHbIX OOBEKTOB MOXKHO CJENIaTh BBIBOJA, 4YTO Ha
NpEIbIAYIINX dTanax MOCTPOSHUS MOAETH OBbLIH JOMYIICHBI OIIMOKH MM HETOYHOCTH.

Hanpumep, mnpu mOCTpOEHUM ONUCATENbHONM KAa4eCTBEHHON MOJENIU MOTYT OBITh
HEMPaBUIBHO OTOOpaHbI CYIIECTBEHHBIE CBOWCTBA OOBEKTOB B Mpolecce (popManu3anuu MOTYT
ObITh JomylleHbl omMOKH B Qopmynax U T. A. B aTux cioyyasx HEOOXOAMMO MPOBECTH
KOPPEKTUPOBKY MOJEH, IPUYEM YTOUHEHUE MOJEIN MOXKET IIPOBOAUTHCS MHOTOKpPATHO, IOKa
aHAJIU3 Pe3yJIbTaTOB HE MOKAXET UX COOTBETCTBHE U3y4aeMOMY OOBEKTY.

ITocTpoenne 31eKTPOHHON TA0IULBI A1 CTATHCTHYE6CKOH 00padOTKH pe3yJIbTaTOB
JKCIepUMeHTa (MpPOBepPKa CTATHCTHYECKOH OJHOPOAHOCTH JKCIHEPUMEHTAJIbHOH W
KonTpoJbHoii rpynn Ha0J/1r01eHuil)

A B C D E
KomngectBo Kommuecto
KommuectBo KomngectBo . .
. - 6a10B I-ro 6ai10B I-TO
0aiioB I-ro 0aioB I-ro
Howmep CTyJEHTa CTyJEeHTa ;ggng;; SEZii;?:;
KOHTp. Tp. 10 | 3KCHep. Ip. 10 Hoce Hoce
AKCIIEPUMEHTA | SKCIIEPUMEHTA
AKCIICPUMEHTA | 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
22 41 30 45 50
23 14 16 15 23
24 31 41 32 51




B C D E
KonuuectBo KonunuectBo
KonunuectBo KonuuectBo - -
SAILI0B i-10 SAILIO0B i-1o 6asioB I-ro 6aioB I-ro
Howmep CTyJIeHTa CTyIEeHTa cryacrta cryAeHtTa
KOHTp. I'p. 10 | 3KcHOep. rp. A0 KOHTD. TP- KCTIED. TD-
HKCIIEPUMEHTA | SKCIIEPUMEHTA rocie frocie
SKCIIEPUMEHTA | SKCIIEpUMEHTA
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 ol
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¢ mnocnenyromum
TUpaxupoBaHueM 1o crondmam C,D,E
Hucnepcus  Beruucasercs  1no  ¢opmyne =JAUCII (B2:B61) ¢ mnocnexgyrommm

TUpaxupoBanueM 1o crondmam C,D,E



Te ke nanHble ¢ TpeoOpa3oBaTh B TAOIHILY MOPSIKOBBIX JAHHBIX C MOPSIIKOBON IIKAJIOM,
UMEIOIIIeH 3aanHoe Ynciio Tpafanuii (3, 5, 7). K monyuenHoi Tabiuiie Ha CIICIYIONIEM 3aHSATHH
OyJleT mpuMEeHEeH KpUTEepUi X1-KBaIpar.

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

Llenp paboThI: nocmpoums INEKMPOHHYIO mabauyy, onpeoensouyio
00HOPOOHOCMb/HEOOHOPOOHOCMb  08YX  CMAMUCIMUYECKUX BblOOPOK HA 3A0AHHOM VPOBHE
3HAYUMOCIU D.

3agaHue Ha peleHHe 3aauu

B kauectBe mpmMepa paccMaTpHUBAIOTCS JBE BBIOOPKH 10  pe3ysibTaTam
00cI1eI0BaHus TPYII YYaIlIUXCsl.

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

[1n1aH BeINOJIHEHHUS PAdOTHI

1.  BsiOepute UCXOTHBIC BHIOOPKH.

2. Iloctpotite BerurcauTenbHyro Tadmuiy B MSEXcel.

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

4. ChopmynupyiiTe BBIBOJ O CTATUCTHUCCKON 00HOPOOHOCHU/HEOOHOPOOHOCHU 8bIO0POK.
OObsicHUTE UX pa3nyue.

Conep:kanue oTyera
l. TUTyJIBHBIN JIUCT.
1. HasBanue u 1ienp paboThl.
1. PesynbTarhl BeinosHEHUS paOOTHI
V. 3aKiIodeHue
V. [Ipunoxenus

IIpakTuyeckoe 3ansaTue Ne3.

Komnbrorepnasi mogenns s kpurepusi Kpamepa-Yanua

3aganue: HeoOGxogumo mnpumeHuTs Kputepudl Kpamepa-Yamua, OCHOBaHHBIM Ha
CTaTUCTUKE, JUUIsl IPOBEPKU TMIIOTE3bl PABEHCTBA MATEMAaTUYECKUX 0KUAAHUHN UCIIOIb30BaTh.

Kputepuii Kpamepa-Yanya umeer npo3payHblii CMBICT — Pa3HOCTh BHIOOPOUYHBIX CPEIHUX
apu(MeTHUeCKuX I JIBYX BBIOOPOK JIEUTCS HA €CTECTBEHHYIO OLICHKY CpEIHEro
KBaJPaTHUYECKOr0 OTKJIOHEHMS 3TOM pa3HOCTHU. ECTECTBEHHOCTh yKa3aHHOM OLEHKH COCTOWUT B
TOM, YTO HEWU3BECTHBIE CTATUCTUKY IUCIIEPCUM 3aMEHEHbl UX BBIOOPOYHBIMH oOlleHKaMu. U3
MHOTOMEpPHOM LEHTPAIbHOW MPEIEIbHON TEOPEMBI U U3 TEOPEM O HACIEAOBAHUHU CXOIUMOCTHU
BBITEKAET, YTO MpPH pocTe 00BbEMOB BBIOOpPOK pacmpezaeneHue cratuctuku T Kpamepa-VYamua
CXOJUTCS K CTaHJAPTHOMY HOPMaJIbHOMY paclpe/leIeHHI0 ¢ MaTeMaTH4YeCKuM oxxkujanuem 0 u

nucnepcueit 1. Urak, npu cnpasemuBoctd H, 1 Gonpumx o6beMax BBIOOPOK pacrpeneseHue

cratucTuku T mpuOIMkKaeTcs ¢ MOMOIIBIO CTAaHIAPTHOT'O HOpMaJIbHOTO pacnpeaeneHus O (x), us
Ta0IHI] KOTOPOTO CIIEYyET OpaTh KPUTUUECKHUE 3HAUCHHUS.

W3 ckazaHHOrO BBIINIE CIEIyeT, 4TO MpUMEeHeHue kputepus Kpamepa-Yoanua He MeHee
000CHOBaHO, YeM TpuMeHeHHe kpurtepus CThiofeHTa. [[OMONHUTEIbHOE MPEHMYIIECTBO - HE
TpeOyercs paBeHcTBa auctepcuii D(X)=D(Y).

Pacnpenenenue craructuku T He sBigercs pacnpeneneHueM CTbIOIEHTa, OJHAKO U
pacmpezieieHue CTAaTUCTUKH t, KaKk TTOKa3aHO BBIIIIE, HE SBJISETCS TAKOBBIM B PEAIbHBIX CUTYAIIHSIX.

(urara u3 yueonuka Opioa B.U. http://orlovs.pp.ru/stat.phplToka3aHo, 9To MPeamOCHUTKA
IBYXBBIOOpOYHOTO KpuTepus CThIOJCHTA, KaK MPaBHIO, HE BBIMONHSIOTCS. i TpoBepKH
OJIHOPOJHOCTH MAaTEeMaTHYEeCKUX OXUIaHWK BMecTo Kpurepus CTbIOJACHTAa TpeiaracTcs



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

UCTONIb30BaTh Kputepuit Kpamepa-VYamua. OOcyXaaroTcst HermapaMeTpudecKre KpUTEpUu JUis
IPOBEPKH THITOTE3bI OHOPOTHOCTH (DYHKIHIA pacipe/iesiCHusI. )

IpakTnueckoe 3ausitue Ne4.

KomnbrorepHasi Moge/ib VI KPUTEPHUS «yIJI0Boe npeodpa3zoBanue @uinepay

3ananue: [locTpouTh KOMIBIOTEPHYIO MOJEINb ISl KpUTEpUs «YTIIOBOE MpeoOpazoBaHUE
duuiepar.

JUis OUEHKM CTaTUCTUYECKOH OJHOPOJHOCTH XapaKTEPUCTUK SKCIEPUMEHTAIBHOW U
KOHTPOJILHOM TPYHN HCIONB30BaTh KputTepuii ®Dumepa. Bribop kputepus mnpousBeneH Ha
OCHOBaHUM peKkoMeHjauui npeaioxkeHHbix J[.A. HoBukoBbIM B «CTaTUCTHYECKHME METOIbI B
NEAArorn4ecKuxX MCCIEIOBaHMIX», M CBSI3aH C TEM, YTO JaHHBIA KPUTEPHIl I103BOJISIET CAENATh
3aKJIIOYEHUE O CTATUCTUYECKON OIHOPOIHOCTU/HEOAHOPOIHOCTH 0XKUAEMBIX CPETHUX 3HAYCHUN
(MaTeMaTU4YeCKOro OXKUIAHMS) MCCIETYyEeMOro MOKa3aTessl MPH TOM, YTO JIUCIEPCHH BBIOOPOK
pasnnyarorcs. Paznuune aucnepcuii ObLIO BBISIBJICHO Ha IEPBOM 3Tane 0OpaOOTKM JaHHBIX, U
CTaJIO MPENATCTBUEM JJIsl IPUMEHEHUS TPaJuIMOHHOrO0 t-kputepust CThroeHTA.

B knure JI.A.HoBukoBa HCI10/1b30BaHbl KPUTUYECKHUE 3HAYCHUS KaK pa3 uIsl t-KpuTepus, 4To
KOHEYHO HE BIIOJHE OOOCHOBAHHO U JaeT MNpUOIU3UTEIbHBbIE pe3yibTarhl. lcnosb3oBaHue
3HaueHuss Txp=1,96 ypoBHs yBepeHHocTH 95% TOBOPUT O TOM, 4YTO 0O0BEM BBIOOPKHU
IpeJoiaraeTcsa O4eHb 00JabpIIMM (0003HaYaeTCs MPOCTO KAk OECKOHEUHBIH, TO €CTh PeUb UIET O
IpeebHOM 3HAaUE€HUH IIPU BO3pacTaHUK 00beMa).

AJITOPUTM OIIpPENEICHHUs] JIOCTOBEPHOCTU COBMAJEHUN M pa3IUuUid XapaKTEpUCTHUK
CPaBHUBAEMbIX BBIOOPOK JJIsl SKCIIEPUMEHTAIIbHBIX IaHHBIX, U3MEPEHHBIX B IIIKAJIe OTHOLICHUH, C
NOMOMIbIO KpuTepusi Puiiepa BKIIIOYAET CAEAYIOIINE II1aru:

1. BIuMCIUTh U1 CPAaBHUBAEMBIX BHIOOPOK Toym— IMIMPUUECKOE 3HAYCHUE KPUTEPHUS.

2. CpaBHUTH ATO 3HAYEHHUE C KPUTHUECKUM 3HAUYECHUEM.

IpakTnyeckoe 3ansitue NeS.

I[InanupoBaHue 3KcIepUMEHTa U 00pad0oTKa JAHHBIX € IOMOIIbIO JIATHHCKUX U TPEKO-
JATHHCKHUX KBA/IPaTOB

3aganue: CIIaHUPOBATH IKCIIEPHMEHT M 00padoTaTh JaHHBIE C IOMOIIBIO JIATHHCKUX
U IPEeKO-JIATHHCKHUX KBA/IPaToB

[Tpenmosnoxum, HampuMep, 4TO SKCIIEPUMEHTATOP MCCIEAYET BIMSHHUE IIATH Pa3INYHbIX
(dbopMyI B3pBIBUATOM CMECH, HCIOJIb3YEMBIX MPU MPOM3BOACTBE JUHAMMTA, Ha HAOII0JAEMYIO
cuity B3pbiBa. CMech M0 KaXkKaA0H U3 popMys1 IPUTOTABIMBAETCS U3 TAPTUH CHIPbsI, 00bEM KOTOPOI
MO3BOJIIET IPOBEPUTH HE Oosiee natu (opmyil. Jlamee cMecu MPUTrOTaBINBAIOTCS HECKOIbKUMU
orepaTopaMH, KOTOPbIE MOTYT CYIIECTBEHHO PA3JIMYaThCs MO KBATM(PHUKAIMU U OMBITY. Takum
00pa30oM, OKa3bIBAETCsl, YTO IIJIaH SKCIIEPUMEHTA I0JIKEH NIPEyCMOTPETh «yCPEIHEHHNE)» BIUSAHUS
JIBYX BHEIIHUX (PAKTOPOB — MapTUH CBIpbs M onepaTopoB. IlnaH, MO3BOISIOMUN PEIIUTh 3Ty
3a/1a4y, COCTOUT B TOM, YTOOBI MPOBEPUTH KaxaAyl0 (OpMylly CMECH B TOYHOCTH OJUH pa3 B
KaX/10i mapTHH CBIPbS B TOYHOCTH MO OJHOMY pa3y KaXkJIbIM M3 ISATH oneparopos (Tabi. 1).
Takoil maH Ha3bIBaeTcs JATUHCKUM KBajapaToM. OTMETUM, YTO HaOJIIOJEHHS PacloIOXKEHBbI
KBaJpaToM, a Atk Gopmyin (00paboTok) o6o3HaYeHb! JaTUHCKUMH OykBamu A, B, C, D u E —
3TUM U OOBSACHSAETCS HAa3BaHME «IATMHCKHUM KBaapaT». BUIHO, YTO Kak MapTHH CBHIPbS (CTPOKH),
TaK ¥ ONepaTopsl (CTOIOLBI) OPTOrOHAIBHBI 00Pa0OTKaM.

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



Oneparopbt
I[TapTuu
CHIpbs
i 2 3 4 5

I A =24 B =20 C =19 D =24 E =24
2 B =17 C =24 D =30 E =27 A =236
3 C=18 D =38 E =26 A =27 B =21
4 D =26 E =31 A=26 B =23 C =22
5 E =22 A =30 B —20 C=29 D =31

JlaTuHCKME KBaJIpaThl IPUMEHSIOTCS ISl TOTO, YTOOBI HCKITIOYUTH J1BA BHELITHUX UCTOYHHUKA
HEOJHOPOAHOCTH, T. €. YTOOBI 00ECIEUNTh CUCTEMATHUECKOE TPYNIIMPOBAHNE B OJIOKH MO JABYM
HanpaBieHusIM. Takum 00pazoM, CTPOKH U CTOJOIBI, B CYIIHOCTH, MPEICTaBISAIOT cOOOW ABa
OTpaHUYEHUS Ha PaHJOMHU3AIHIO.

B o0miem cryuae natuHCKuii kBaapaT 11 p (aKTOpOB WIM JATUHCKHUM KBaJpaT pXp — 3TO
KBapaT, COCTOSAIIUN U3 P CTPOK U P cToaOLO0B. Kaxknas u3 p? moay4aromuxcs s9eeK COAEPKUT
0JIHy U3 p OYKB, COOTBETCTBYIOIIMX 00pabOTKam, MprueM Kaxas OyKBa BCTpEUaeTCs B KaXI0U
CTPOKE U KaXKJIOM CTOJI01Ie OIMH U TOJIBKO OJIMH pa3. Hike naHbl mpuMepsbl TATHHCKUX KBAAPATOB:



MapThm colpsa

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

526
50
132,4
264,4

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




IIpakTnueckoe 3ansaTHe Ne6.

CpaBHuTeIbHBIH aHAIM3 KpUuTepus Xu-KBaapaT u kpurepus Kpamepa-Yanma

CpaBHUTH pe3yNbTaThl MPOBEPKH CTATHCTUYECKOH OJHOPOIHOCTH 3a/laHHBIX BBIOOPOK C
MOMOIIBIO MOJIENIEeH MOCTPOCHHBIX paHee /it kputepueB Kpamepa-Yanua u xu-kBajapar.

(ITpakTrueckue 3anstus 1 — 4).

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

MartemaTu4eckasi Mojejib Npouecca

MareMatnueckoe MOJCIUPOBAHUWE IIpollecca HAYMHAETCS C 3aJaHusl IEPEMEHHBIX.
[TepemeHHBIMU 3aal0TCs KOJIMYECTBEHHBIE (bakTopsl, OIIUCHIBAIOIIUE COCTOSIHHE
MIPOM3BOJCTBEHHON CHUCTeMbl. (OO000ImMM TMPEACTaBICHUE CHCTEMbI, YTOOBI OXBaTUThb KJIacc
MPOU3BOJIBHBIX TIOCIEIOBATEIIHBIX MPOU3BOJICTBEHHBIX CHUCTEMBI. JTambl MPOU3BOJICTBA OyIemM
MPEACTABISITh Kak CTaHIMH. COCTOSSHHE CHCTEMbl MIASHTU(UIMPYEM MapameTpoM t (IHUCKpEeTHOE
Bpemsi). B mporiecce mpon3BoACcTBa UTEpaIis MOrJia Obl ObITh SKBUBAJICHTHA HHTEPBALY B OJIUH JICHb
(W11 0JTHA MPOM3BOJICTBEHHAS CMEHA), U TOT/1a t Oy/IeT MOKa3bIBaTh KOJWYECTBO AHEH (cMeH). bynem
OTIEpUPOBATh C CIAWHUIIAMHU MPOIYKIIMU W 3allacaMU ChIPbsS, «HE3aBEPIICHHOW MPOAYKIUN» U
rOTOBOM NPOAYKIMH, U3MepsEMbIMK B JTUX eauHuIax'. Beenem ciefyiomue 00603HAueHHs IS
00IIMX MOKa3aTeIeld CUCTEMBbI IPOU3BOICTBA:

N — KOJIMYECTBO CTAHIIUK B MPOIECCE MPOU3BOJICTBA;

I—-HOMep cTaHnuy, i=1...N;

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

Ci(t) — npou3BOANTENBHOCTH | CTAHIIUM B MOMEHTT;

Pi(t) — mpou3BOACTBO | CTaHIMK B MOMEHTT;

Wi(t) —He3aBepiiieHHAs IPOTYKIIMS, JOCTYITHAS /IS | CTAHIIMU B MOMEHT t;
Moenb IpoU3BOACTBCHHOM CHCTEMBI 33/1a€TCsI CUCTEMOI peKyppeHTHBIX hopmyi (7.1 — 7.5):

Cranmus 1

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

R () = Min[C; (1), B, (t) +W,,(t)] (73)
W@ =W,({t-D+RE-D-P,t-D) @4
Cranuuu n

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

W3 ypaBuuBanusg (7.1) BUAHO, YTO BBHIIYCK MPOAYKIMH CTaHOUM | paBeH ee
IpOM3BOIUTENbHOCTH. YpaBHuBaHue (7.2) onpeaenser WIP, 1ocTynHyto B MOMEHT t, Kak (QyHKIIHIO
MEPEMEHHBIX, TOJYYEHHBIX B MPEABLAYIIMI MOMEHT BpeMEHU. A UMEHHO, KOJIMYECTBO JOCTYIHON
HE3aBEePIICHHON MPOIYKIMK cTaHiuu | B MOMEHT t, To ecth Wi(t), paBHO 3TOMYy KOJHYECTBY B
npeapinynmii MomeHT Wi(t) rumroc KoJIM4ecTBO HOBOM MPOMYKIMHU CTAHIMH | B TPEABITYIINN
MoMeHT P1(t-1) MHUHYC KOJTHYECTBO MPOAYKIIUH B3SITON ISl IepepabOTKU CTaHIUe 2 B IPEbIIYIINiT
MoMeHT Pao(t-1).

B ypaBnenuu (7.3), 3amaercst o0beM MPOM3BOJCTBA Ul CTaHIUI co 2-i mo n-to. O6beM
MIPOU3BOJICTBA OTPAHMYMBAETCS MPOU3BOIUTENIBHOCTHIO CTAHIMM HJIM KOJMYECTBOM JOCTYIHOMN
He3aBepuieHHOM mnpoxaykuuu (WIP). Otmerum, uyto 3Hadenue WIP Bcerma HeoTpuLATENbHO.
VYpaBuenne (7.4) ananorudHo ypaBHeHuto (7.2), Ho Beruucisier WIP mist Bcex cranmuii kpome N-id.

1OTMCTI/IM, 4TO €AWHULIA NPOAYKIIUN U3MEHACTCS, ITIOCKOJIBKY OHa IMMPOXOAUT YE€PE3 CUCTEMY, ABJISAACH
BHa4daJic CBIpLéM, a B KOHIIC - 3aBCPUICHHBIM HU3JCIIUCM.



VYpaBuenue (7.5) Berunciasier 00beM MPOU3BOICTBA HA MOCIEAHEN CTAaHIIMU. Y paBHEHUS AT
WIP nocnegnel cTaHIIMKU HE COCTABIISETCS, TIOTOMY UTO MOCJE HEE MOJy4aeTCs TOTOBast MPOAYKIIUS.

B pexkyppeHTHBIX ypaBHEHMSX JJsl BBIYMCIEHUS 3HAUYECHUM [IEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIpe/IeNICHbl 3HAYEHUS BCEX MEPEMEHHBIX st MoMeHTa t = 0. Bepxuuit npenen i t
HE YCTaHOBJIEH, HO IIPU MOJAEIIMPOBAHUU 3TOT IIPEIET 3a4A€TCsI UCCIIEAYyEMbIM HHTEPBAJIOM BPEMEHHU
T, Ha3pIBa€MbIM BPEMEHHBIM FOPHU30HTOM.

Ecinn nmpou3BOIUTENBHOCTH CTaHUMN WM3BECTHBI B IIPEAENIaX BPEMEHHOIO TOPHU30HTA, U
3a/laHbl HayaJbHbIE 3HAYEHHs NEPEMEHHBIX B MOMEHT BpemeHHu t=0, TO COCTaBJICHHas cUCTEeMa
YPaBHEHUH MO3BOJISIET BBIYMCIUTD COCTOSIHUSI CUCTEMBI AJIs JII0OOTr0 KOHEUYHOT'O NIEPUOa BPEMEHH.
Kaxxias mepemeHHas B MOMEHT BPEMEHHU t 3aBUCHUT TOJIBKO OT IEPEMEHHBIX B MOMEHT BpeMeHHU t-1 u
BbIOpaHHBIX JIOMOJHUTEIbHBIX IEPEMEHHBIX B MOMEHT BpPEMEHM t, Mbl MOYKEM BBIYHCIIUTH BCE
IIEpEMEHHBIE 111 MOMEHTA t =1, 3aTe€M BBIYMCIIUTH IEPEMEHHBIE B MOMEHT t = 2, 1 Tak jajnee 10 t =
T. Jlns Toro, 4ToOBI MEPEMEHHBIC PEIICHUS JIETKO MOJNyYalnch B JIIOOOW 3aJaHHBIA MOMEHT t,
MEPEMEHHbIE CIEAYeT YMOPSAOYUTh TaK, YTOOBl 3HAUEHUE KaXJOW Cleayroleld MepeMeHHON
3aBUCEJIO TOJIBKO OT paHee BBIYUCIICHHBIX IIEPEMEHHBIX. 11 paccMaTpuBaeMOU CUCTEMBI YPAaBHEHU N
3TOT MOPSAJOK TAKOB:

R(), W1, RO, W1, R(),..

CayuaiiHble nepeMeHHbIe

B npousBoiacTBEeHHOM mpuMepe, Kak B OOJBIIMHCTBE MMMTALMOHHBIX MOJENEH, TOYHbIE
3HAUEHUS HEKOTOPbIX IEPEMEHHBIX Heu3BecTHbl. Hampumep, NpoM3BOAUTENBHOCTH CTAaHLUN
HEM3BECTHbI U SIBJSIIOTCA CIIydallHBIMH BEJIMYMHAMM, MMEIOIIMMH 3a/laHHOe pacnpejaesneHue. B
ciydyae Urpokos, «rnepepadaThIBarOIIMX» CIIUYKU, IPOU3BOIUTEIBHOCTH OIIPENEISUINCH OpOcaHuEM
KyOuka. Ilo3TOMy NMpOM3BOAMTENBHOCT Kaxa0ro Mrpoka Ha KakJoW UTepalMu ONpeaessiach
CIIy4ailHOM BEJIMYMHOM C JIUCKPETHBIM DPABHOMEPHBIM paclpeiesieHueM, B HHTEpBaJE ILIEJIbIX
3gaueHuit ot 1 1o 6.

B Oonee o0mem ciydae TNpeANoNiaraercsi, 4YTO KakAas IMPOU3BOAUTEIBHOCTh HMEET
HEKOTOpOE 3a/IaHHOE pacnpeeseHue. Toraa mpon3BoJUTEIbHOCTS i-if CTAHIIMU B MOMEHT t SIBIISICTCSI
peanu3anmen Ciry4aiiHoM BEIM4YMHBI, KOTOpas UMEET JAHHOE paclpeeiieHue. Pacpenenenne Moxer

OBITH CBOMM ISl KQXKJIOpH CTaHIIMH, TO €CTh Ci (t) ~ Di (t) omi=12,..,n

YupasieHue MoAeJMPOBAHUEM

Ternepb MOXHO OMMCATh MPEACTABICHHYIO BBIIIE UTPY B TEPMUHAX BBEJCHHBIX IEPEMEHHBIX.
MopnenupoBaHre HAUMHAETCS C 3aJaHUS HAYAJIBHOTO COCTOSIHUSI CUCTEMBI, KOTOPOE ONPENEIISIETCS
3HAYCHHUSMHU TIepeMeHHBIX B MOMeHT t=0. B Hamem npumepe:

F0)=0, W,/(0)=0, PR,(0)=0, W,(0)=0, PR,(0)=0.

[Ipon3BOIUTENBHOCTH TEPBOrO IEpuojia BHIOMPAIOTCS Kak 3HAu€HUs PABHOMEPHO
pacripe/ielIeHHbIX CIy4allHbIX BEIMYMH (OpOCOK KyOuKa):

C,()=4, C,1)=2, C,(1)=5.
[To ypaBHEHUMSIM MOJIENTM PACCUNTHIBAKOTCS 3HAYECHUS IEPEMEHHBIX B 1-i1 mepuo:
Pl(l) =4, Wl(l) =0, Pz (1) =2, Wz (1) =0, P3(1) =2.

MopenupoBanue 2- UTEpalii, ¢ HOBBIMH  3HAYEHUSMH TPOU3BOJUTEIHBHOCTEH Kak
CIy4alHBIX BEJIMYUH ISl t = 2:

C.(2)=3, C,(2)=4, C,(2)=1;
R()=3 W(@=2 PR@=4 W,=0, RQ)-=L
AHaJ'IOFI/I"IHO MOI[CJ'II/IpyeTC}I 3-51 I/ITCpaLII/IHI

C.) =1 C,(3 =3 C,(3=1;
RO=1 WE=1L RBEO=2 WQ=3 R@E-=1



[Iporecc mpomokaeTcsi MOCIeI0BATENbHO, TOKa He OYAET JOCTUTHYT BPEMEHHOU TOPU30HT
T =10.

MopneaupoBanue THHAMHYeCKoii cucTembl B MS Excel

Bnauane monenupyercs nepexoj CUCTEMbl U3 COCTOSIHUSL B MOMEHT t=0 B COCTOsIHHME B
MoMmeHT t=1. [IpousBogutenbuocTu 1-i, 2-i1 u 3-i1 cranumii Moaenupyrorcs B sueiikax B4,E4 u H4,
COOTBETCTBEHHO. B Kkaxkmoil u3 »Tux s4eek 3amucaHa ¢opMmyina, 3agaronias pPaBHOMEPHO
pacipeeNeHHYIO LEJI0UYUCIECHHYIO CIy4yallHyI0O BEJIMYUHY B HHTEepBaJie oT 1 10 6:

=[HEJIOE(CJTYHUC()*6)+1.

B sueiikax 4-il CTpOKU MOJEIUPYIOTCS COOTBETCTBYIOIINE YPABHEHUS
Sueiika u popmyna YpaBHeHue
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4=MUH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
14=MIH(H4;F4+G4) (7.5)
J4 =14

BapuanTbl 3a1aHui

Hcnone3yss mMaTeMaTH4yecKyro Mojelb, 3amgaBaemyro (opmymnamu (7.1)-(7.5), moctpoutsb
KOMITHIOTEPHYIO MOJIEIIb, IPOU3BECTH MOJETHPOBaHue paboTsl B TedeHne 100 cMeH aiist pa3IuaHbIX
IPOU3BOJICTBEHHBIX JIMHUHA. OLEHUTh CpeIHMH BBIXOA T'OTOBOM HPOAYKIHMHM 3a CMEHY, U €ro
CpeIHEKBaJpaTUyecKoe  OTKIOHeHue. OmnpenenuTb  CpeAHME  IOKa3aTelnu  KOJIMYEecTBa
HE3aBEPIICHHON MPOAYKIIUH.

1) npou3BOJICTBEHHOH JHMHUKM COCTOSINECH M3 4 CTaHKOB, CIy4aiiHas BEJIMYMHA 33alomias
MIPOU3BOUTENILHOCTh KKIOTO CTAHKA UMEET PAaBHOMEPHOE pacipe/IesieHrne CO CPETHUM 3HAUCHUEM
paBHBIM 5 U nucnepcueii 4.

2) MPOW3BOJICTBEHHOMN JIMHKH, COCTOSIICH W3 5 CTaHKOB, CilydyaifHas BEJIMYHMHA 3aarolias
MIPOM3BOIUTEIFHOCTh KAXKIOTO CTAaHKAa MMEET TPEYrOJIbHOE CO CPEAHWM 3HAUYE€HHEM PaBHBIM 6 W
nucnepcuent 4.

3) MPOM3BOJICTBEHHON JIMHUHM COCTOSIICH M3 5 CTaHKOB, Clly4yaiiHas BEIMYHMHA 3aaroliast
POM3BOIUTENBHOCTh KaX/I0T0 CTAaHKA HMEET HOPMAJIbHOE paclpesielieHne CO CPeIHUM 3HAaUeHUEM
paBHBIM 7 U nucnepcuei 4.

IIpakTnueckoe 3ansitue Ne8. IlocTpoenme auarpaMM o0TOOpakalOIIMX pe3yJbTaThbl
IKCIIePUMEHTAa

VII ®umepa npeaHazHaueHO JIJIsl COTIOCTABIEHUS IBYX BHIOOPOK IO YaCTOTE BCTPEUAEMOCTH
MHTEpECYIOIIEero uccienonareis ¢ dekra.

(cpaBHEHUE IBYX BBIOOPOK, MPEACTABIEHHBIX U3MEPEHNEM IO TUXOTOMUYECKOM IIKaJIe)

Kputepuii oneHnBaeT 10CTOBEPHOCTh Pa3IMYMid MeKAY NPOLUEHTHBIMH J0JSIMH ABYX
BBIOOPOK, B KOTOPBIX 3aperucTPMPOBAH MHTepecyommii Hac 3P dekT.

Cytp yrmoBoro mnpeoOpa3zoBanus @uiiepa COCTOMT B IEPeBOJE MPOLEHTHHIX J0Jiel B
BEJIMYMHBI IIEHTPAJIbHOIO YIja, KOTOPBIA M3MepseTcs B pajauaHax. bosbliei mpoieHTHOH noie
OyzaeT cCOOTBETCTBOBATh OOJBIINIA yroi ¢, @ MEHBIIEH J10JI€ - MEHBILUH Yrojl, HO COOTHOILIEHHUS 3/1€Ch
HE JIMHENHBIE:

@ = 2*arcsin(+P),

rae P - npouieHTHas 105151, BhIpaykKeHHAs B 0JISIX €AMHUIIBI.

IIpn yBenuueHMHM pacxXxOXKIEHUs MEXAYy yriamMu ¢l um @2 M yBeIWYEHUS YHMCIEHHOCTHU
BbIOOPOK 3Ha4YeHHE KpUTepus Bo3pacTaeT. Uem Oosblie BeTM4MHA O*, TeM Oojiee BEPOSITHO, YTO
pa3ianyns JOCTOBEPHBI.

l'unoressr YII @umepa



Ho: Jost nuii, y KOTOPBIX MPOsBIsieTcst uccieayeMbli 3¢ dexr, B Bei6opke 1 He Oosbiie, ueM
B BBIOOpKE 2.

H1: J{onst nuu, y KOTOPBIX MposBIsieTcs: uccieayeMblil 3¢ dekr, B BeiOopke 1 Gombie, uem B
BBIOOpKE 2.

Orpannuenus YII @umepa

1. Hu ogHa U3 conocTaBisieMbIX J0Jei He JOKHA ObITh PABHOM HYIIIO.

2. BepxHuil mpeaen B KPUTEPUU (P OTCYTCTBYET - BBIOOPKHM MOTYT OBITH CKOJIb YTOIHO
OOJIBIIMMH.

HwxHnuit npenen - 2 HaOmioneHust B 0HOW U3 BBIOOPOK. OMHAKO JTOHKHBI COOMIONATHCS
CJIEIyIOIIE COOTHOILICHUS B YUCICHHOCTH JIBYX BHIOOPOK:

a) €CI B OIHOM BBIOOPKE BCETO 2 HAOIIOACHHS, TO BO BTOPOM TOJKHO OBITh HEe MeHee 30:

ni=2 -> n>30;

0) eci B O/THOM 13 BEIOOPOK Bcero 3 HaOJFO/ICHHS, TO BO BTOPOM JIOJDKHO OBITh HE MEHee 7:

ni=3 ->n>7;

B) €CJIM B OJTHOM U3 BEIOOPOK Bcero 4 HaOJIIOICHUS, TO BO BTOPOU JTOJDKHO OBITH HE MEHee 5:

ni=4 -> n>5;

T) TIPH N1, N2>5 BO3MOXKHEI JIFOOBIE COTIOCTABICHHUS.

B mpuHIMne BO3MOXHO U COIOCTaBIIEHHWE BHIOOPOK, HE OTBEYAIOIIUX 3TOMY YCIIOBHIO,
HaIpUMep, ¢ COOTHOIICHHEM n1=2, N;=15, HO B 3THX CIy4asX HE YyIaCTCS BBIIBUTH JOCTOBEPHBIX
pazInumil.

YrioBoe npeodopasoBanue ®duiepa NpuUMEHSETCS UIsl CPaBHEHMS JBYX IPOLIEHTHBIX
JIOJIeH, IPU YCIIOBHUHM, 4TO UX cymMa coctasisieT 100%.

Y100CTBO MaHHOTO KPUTEPHUS OYCBUIAHO: OH MOXKET IMPUMEHSTHCS K KavyeCTBEHHBIM
AAHHBIM, 00BEM BBIOOPOK MOXKET OBITH HEOOJBIIMM, OH MPHUMEHSIETCS K IMPOIEHTHBIM JIOJISAM
(KOoTOpbIE OYEHb PACIPOCTPAHEHBI B SKOHOMHUKE, IICUXOJIOTUH U MEJaroruke).

Orpanunyenus i IPUMeHEHHs YIJIOBOro npeodpazosanus @uiuiepa:

1. IlporieHTHBIC JOJMU JOJDKHBI OTPaXkaTh BEPOSITHOCTH IOSBICHHUS COOBITUS B OJHOU
BBIOOpKE, T.€. B cymMmMe cocTaBisaTh 100%.

2. Hu ogHa u3 conocTaBisieMbIX J0JIei HEe JOKHA OBITh PABHOM HYJIIO.

3. Huxuwuit npenen — 2 HabmoaeHus B 0HOM U3 BBIOOPOK. [Ipu 3TOM HE0OX0AUMO, YTOOBI
BBIOOPKH YZOBJIETBOPSIIU CIEAYIOIIUM YCIOBUSIM:

- €CJIM B OJJHOM BBIOOpPKE pOBHO 2 HAOIIOACHHUS, TO B IPYTOM JOKHO ObITh He MeHee 30);

- €CJIM B OJIHOM BBIOOpPKE pOBHO 3 HAOIIOIEHUS, BO BTOPOU JTOJDKHO OBITH HE MeHee 7,

- €CJIM B OJHOU BBIOOpKE pOBHO 4 HAOIIOACHMS, BO BTOPO TOJKHO OBITH HE MEHEe 5.

IIpakTnueckoe 3ansaTue Ne9. IlocTpoenne rpeko-J1aTHHCKUX KBAIPATOB U NPOBe/ieHUE
AUCTIEPCHOHHOI0 AaHAJN3A Pe3yJIbTATOB IKCIEPUMEHTA

3agaHMe: MOCTPOUTH TPEKO-JIATUHCKUE KBaJApaThl U MPOBECTH AMCIIEPCHOHHBIM aHalu3
pe3yNbTAaTOB IKCIIEPUMEHTA.

IIpoueaypa oueHnBaHus

OneHka BBIMOTHEHHON MPAaKTUYECKOW paboThl TPOBOAUTCS MO CIAEAYIOLIUM KPUTEPHUSIM:
Hanuuue Bceil cyecTBeHHOM nHpOpManuu no padbote

TO4YHOCTB M NTOJIHOTA IPETOCTABISAEMBIX CBEICHUN

HenpotuBopeunBoCcTh NPUBOAMMOI HH(DOpMAIIH

[TpaBUJIBHOCTH MHTEPHPETALNII U BHIBOJIOB, KOTOPBIE ClIEIaHbI IO pe3yJbTaTaM padboThI
CreneHp JOCTMKEHUSI CTYIEHTOM ITOCTABJIEHHOM LIeNN

O60CHOBaHHOCTH TPUMEHSEMOT'O PELICHHS

['paMOTHOCTB (coaepKaTeIbHasH) HCIIOIB3YeMbIX (POPMYIHPOBOK

NoookrwbdPE

Kpurtepuu oneHKH 3a OTYETHI 10 MPAKTUYECKUM paboTam:
— OIIEHKa «3auTEHO» CTAaBUTCS CTYAEHTY, KOTOPBIM MPOJEMOHCTPUPOBAI PE3YIbTAThI
BBITMIOJTHEHUS TIPAKTHUUECKON padOoThl, COOTBETCTBYIOIME MOCTABIEHHBIM 33/1a4aM, U MPeJOCTaBUI



oT4yeT, O(OPMIJICHHBIH JOJKHBIM O0pa3oM M COJEpKALIMA KpaTKOE OINUCAaHHE MOJTYYEHHBIX
pE3yJIbTaTOB,

— OIICHKA «HE 3aYTCHOY» CTABUTCS CTYJCHTY, KOTOPBIH HE MPOACMOHCTPUPOBAJ PE3YJIbTaThI
BBITTOJTHEHUS TPAKTUYECKON PaObOThI MJIHM HE MPEICTABUII 10 HEW OTYET WM MPEACTaBICHHbIH OTYET
HE COOTBETCTBYET TPEOOBAHUSIM 10 0()OPMIICHHIO.

7.3. OueHoYHbIE CPeICTBA /IS NMPOMEKYTOUYHOWH ATTECTAMH MO HMTOraM OCBOEHHSI
AU CHHIITAHBI

7.3.1. Bonpochl K NpOMeKYTOYHOM aTTecTaluu

Cemectp 1
Ne Bonpoce! k 3a4ery
n/n
1 | Obue noHATHUS O HayKe, e eNsX U (YHKIHUAX U CYIIHOCTHBIX IPU3HAKOB.
2 | Obuiee MOHATHE O METOI0JIOTUU HAYYHOT'O UCCIIEAOBAHMsI, €€ acCeKTaX U (PyHKIMIX.
3 | CkpbITHE MEXaHH3MBbl HAYYHOTO TBOPYECTBA M ITHKA MCCIICJOBAHUS
4 | MatepuanucTuyeckas TUajleKTUKa KaK TPaJULIMOHHAs METO/10JIOTHYECKas OCHOBA

HAYYHOTO MCCIIEJIOBAHUSI.
["'HOCe0JIorusl KaK METO/10JIOTHYECKas OCHOBA HAYYHOI'O MCCIIeI0OBAHHUS.

6 | Jloructuueckue 3aKOHBl M JIOTUCTHUYECKHE (DOPMBI MBIIUICHUS KaK METOJO0JOTMYeCcKue
OCHOBA HAyYHOTO MCCIICIOBAHMS.

7 | CUCTEeMHO-CTPYKTYPHBIH MOAXO/I.

CuHepreTnyeckuil NoaxXoz.

9 | AHTpononornyeckuii HoJaXo.

10 | 'epMeHEBTHUYECKHIA TOIXO.

11 | 'ymanucTryeckuii (JIMYHOCTHO-OPHUEHTUPOBAHHBIN MOJXON).

12 | KynbpTyposaorudeckuii moaxo.

13 | Buyibl HaygyHOTO MCCIIEIOBAHMS U MX CYIIHOCTb.

14 | OOmMe NOHATHUS O METO/IaX HAYYHOT'0 MCCIEeIOBAHUS U MX KJIaCCU(PHUKAIIHSL.
15 | MeTo bl SMIUPHUECKOTO UCCIIEIOBAHHUS.

16 | MeTo/1bl TEOPETUYECKOTO HCCIIEJOBAHUS.

17 | Beibop TeMbl 1 opraHu3aius HAyYHOr0 UCCIIEJOBaHUSI.

18 | MeToauka uccie0BaTeILCKON paboThI.

19 | ConeprxaHue U pe3yabTaThl HCCIEJOBAHUS.

20 | CTpykTypa BeJICHHUS TUCCEPTAIUH.

21 | OcHOBHas 4acTh JUCCEPTALMOHHON PabOTHI.

22 | OCHOBHBIE PAaBWJIA IOJTOTOBKH PYKOIIHCH K TIEYATH.

23 | Hayunas ctaThs.

24 | Meronndeckne peKOMEH IAIHH.

25 | Te3uchl OKJIAZOB U BHICTYIUICHU.

26 | Kakue ypoBHU HCCI€IOBaHHUS CYIIECTBYIOT B HayKe?

27 | Kakue Buasl HaOIrOAeHNUS OBIBAIOT?

28 | B ueM 3aki104at0TCsl OCHOBHBIE (DYHKIIMM U HEJOCTATKH HAOJI0IeHN?

29 | B gyeM cocTosIT 0COOEHHOCTH IKCIIEPUMEHTA?

30 | Kakue ObIBarOT BUJIbI DKCIIEPUMEHTA?

31 | K kakoMy ypOBHIO HAYYHOT'O HCCJIEIOBAHUSI OTHOCUTCS] MBICICHHBIH dKCIIEpUMEHT?
32 | KakoBo 3HaueHne GpopMaTu3aiyi B HAYYHOM ITO3HAHUH?

33 | KakoBa (yHkius abcrparupoBanus?

34 | B ueM COCTOUT OrpaHMYEHHOCTh a0CTPaKIH?

35 | Kakue ObIBatoT BUBI MHAYKINAN?

ol

oo




Bonpocsl k 3auery

n/n

36 | HazoBure crenu¢uyeckue 4epThl HAYYHOTIO HCCIEI0OBAHHUS.

37 | Hayka kak ¢Qopma OOIIECTBEHHOTO CO3HAHUsS, COIMAIBHO 3HAYMMON JESTEIBHOCTH,
CpeACTBO Npeodpa3zoBaHMsl 0OLIECTBA M JUYHOCTH.

38 | CtpykTypa u GyHKIHU TEOPHUH.

39 | Posib 1 MECTO PAKTUKHU B MIO3HAHUM MUPA M B HAYYHOM HMCCIIEIOBAHUU.

40 | PackpoiiTe B3auMOCBs3b (GUIOCOPCKOM ¥ HaydyHOW Meromosiorud. KakoBbl HX
IPUHIUIHATIBHBIC OTINYUA?

41 | Yro o3HauaeT «0ObEKTUBHOCTh» HAYYHOIo 3HaHMA? PackpoiiTe KOHKPETHOCTh MOHMMAaHUS
00BEKTUBHOCTH HAYYHOT'O aHAJIM3a.

42 | NaiiTe XapakTepUCTUKY CYOBEKTHOCTH HAyYHOH METOJI0JOTHH.

43 | TlokaxuTe NCTOPUUECKUI XapaKTep CPEACTB HAYYHOTO aHAIIM3A.

44 | Kakue KpUTepHMHM HAyYHOCTH 3HAHUS aKTyaJU3UPOBAINCH B IOCTKJIACCHUECKOW Hayke U
nouemy?

45 | OT™MeTbTe KOHLENTyaJlbHble OCHOBBI MHTETPAaLlMd HOMOTETHYECKOH M upaeorpaduyeckoi
METOOJIOTHH B COBPEMEHHOW HayKe.

46 | daiiTe XapakTePUCTHUKY METOJOJIOTUYECKON KyJIbType Hay4yHOro aHaiauza. Yem
onpezensercs NpoecCHOHAIN3M HayYHOr0 CTUJIS aHaiuu3a’?

47 | B yem cocrout mnpobiema «mpenesoB Hayku»? Kakue OCHOBBI M IPEINOCBUIKH s
BO3HHUKHOBEHUS «IIPEAEIIOB HAYKI» MOXKET COJIepKATh B ce0€ METOI0JIOTHIECKUNA aHATTN3?

48 | OTmeTtbTe POPMBI 3HAHHS, XaPAKTEPHBIE JUIsI SMIMPUIECKOTO YPOBHSI TO3HAHMS.

49 | HazoBute cneunduky HayyHON runoresbl kKak Gopmel 3HaHus. OxapakTepusyite npouecc
BBIJIBU)KCHUS TUTIOTE3bI U €€ TPOBEPKH.

50 | Packpoiite cnenuduky nNpoBepKkrd UCTUHHOCTU HAYYHBIX TEOPUI B 3aBUCMOCTH OT CTEIIEHU
uXx (hopMaIN3aIIH.

51 | Kakue npemioxenus (hakTbl) B HAyKE MOTYT Ha3bIBaThCS MPOTOKOIHHBIMU?

52 | Kakue ¢pyHKINU B HayKe BBIIOIHSIET NPOIETypa HHTEpIpETAIn?

53 | Kakue cBOHCTBa CUCTEMBI T03HAHUS XAPAKTEPUIYIOTCSA TEPMUHAMU «UMMaHEHTHOCTb)» U
CUMIUTHITUTHOCTH)?

54 | PackpoiiTe MexaHU3M BIUSHUS HAYYHOM METOJOJIOTUH Ha MPOIIECC TEOPETHUECKOTO
HO3HAHUSI.

55 | IlokakuTe B3aMMOCBSI3b METOJIOJIOTHH U MICOJIOTHH Ha TEOPETHYECKOM YPOBHE O3HAHUSI.

56 | [ToaroToBeTe KpaTKyrd XapaKTepUCTHKY oOmero 3ambicia TeMbl: OcobeHHOCTH
OHMOJIOTHUYECKOTO HCCIIeIOBAHNS.

57 | ApryMeHTHpPOBaHO H3J0XKHUTE MpoOsieMy, OOBEKT, MpeaMeT, 1ejb, 334ayd U TUIOTEe3y
MCCIICIOBaHMUSL.

58 | CocrtaBbTe muaH coopa nH(pOpMAIMU IO TEME.

59 | HazoBuTe ycnoBuUs MOTydeHHs] OOBEKTUBHOM OIIEHKH TICHXO0JIO0T0-TIeIarOTHYECKUX SBICHUIN
U MPOLIECCOB U BO3MOXKHBIE IPUYMHBI OIIMOKH NP OLICHUBAHHH.

60 | Ilepeuncnure TpeOOBaHMS K MPOIETypE MPOBEACHUS TECTUPOBAHMUSL.

61 | OxapakTepusyiTe TOCTOMHCTBA METOOB HAOJIFOICHUS U DKCIICPUMEHTA.

62 | BeienuTte MpeanoioXKUTEIbHBIN MpEeIMEeT U3yYeHHs! B CIEAYIOUIMX HMCCIEeJ0BATEIbCKUX
TeMax: (QOpMHpPOBaHWE apPTUCTH3Ma KakK »DJEMEHT IIOATOTOBKH OYAyIIero IIeqarora;
TOTOBHOCTh K CaMOpa3BUTHIO Kak Ieldb OOpa30BaHMs; HCIIOJIb30BAaHHE HOBBIX
MH(OPMaIMOHHBIX TEXHOJIOTHH B MPOOJIEMHOM 00yYEHUH.

63 | Chopmynupyiite TeMy U 00BEKT UCCIIEJOBAHUS, B KOTOPOM BBIJENIEH CIIEIYIOINI TPeIMET:
MeIarOrMYEeCKIe YCIIOBUS aIalTAllnN 3apyOeKHBIX TYMAHHCTHYECKUX CHCTEM 00pa3OBaHMSI
K OCOOEHHOCTSIM POCCUICKOM IEHCTBUTEILHOCTH.

64 | YUem 0OBsCHSETCS BO3MOXKHOCTh MHOTHX Pa3IMYHBIX WHTEPHPETAMNA OJHOTO M TOTO KE

neaarorudcCKoro (I)aKTa?




n/n

Bonpocsl k 3auery

65 | Uem oTiIMYAIOTCS JIOTUYECKAsl U XY/I0KECTBEHHO-00pa3Hasi HHTepIpeTanus’?

66 | OOBsicHUTE, KaK MUHUMH3UPOBATh BIMSHHUE JIMYHOCTHOTO (hakTopa HMHTEpIperaTopa Ha
pE3yJIbTaThl HHTEPIIPETALNH.

67 | Beipa3zuTe oHYy U Ty € MBICIb (HampuMep, 0 HeoOXoauMocTu AudQepeHInpoBaHHOTO U
VH/IMBUYaJIbHOTO MOAX0/a K YYalllUMCsl) UCIOIb3Ys pa3Hble CTHIIM U3JI0KEHUS: HayYHbIH,
y4eOHO-IIeJarornyeCKui, MOy pHbIN.

68 | CocTaBUTh KOHCIIEKT HAYYHOW CTAThH.

69 | [Ipoananu3upoBaTh MPAaBMIBHOCTE O(OPMIICHUS HAaydyHOH paboTHl (JUIIOMHON pPabOTHI,
JICCepTaIim ).

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

®opma
NPOBECHUSA
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOPpMbI OLIEHKH

3auer

«BavYTCHO»

OrneHKa «3a4TE€HO» BBICTABISIETCA B CIIy4ae €Clu
CTYZEHT, OTBeUasi Ha BOIPOC CBOOOHO ONEpUPYET
TEPMUHOJIOTHEN, TPAMOTHO CTPOUT CBOIO PEUb,
OTBET OCHOBAH Ha M3YYE€HUU HE TOJBKO y4eOHOIH,
HO ¥ HAYYHOMW JINTEpPATypbl U HOCUT OCMBICJICHHBIN
XapakTep, a He XapakTep «3a3yOpuBaHus», IpU
3TOM CTYJEHT JIOJIKEH BBICKa3bIBaTb COOCTBEHHYIO
HO3MILIMIO IO HanOoJiee CIOPHBIM BOIIPOCAM.
CTyzneHT NOJHOCThIO PACKPBIBAET IOCTABICHHBIN
BOIIPOC ¥ OTBEYAET Ha JIONOJHUTEIBHBIM BOIIPOCHI

«HE
3a4TCHO»

O1neHKa «HE 3a4TEHO» BBICTABIISETCS B TOM
ClIydae, €CJIA CTYJIEHT HE OTBEYaeT Ha BOIIPOC,
100 OTBET HOCHUT XapakTep «OOPHIBOYHBIX»
3HaHUH. CTyqeHT (paKTH4YeCKH HE OPUEHTHPYETCs
B BOIIPOCE.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudamnoTeke /
n/n MeTOANYecKoe mocooue,
HaumeHnoBanue
NMPaKTHKYM, IP.) 3EC
1 | I'epacumos b. 1. OCHOBBI HAYYHBIX UCCIICTOBAHHMA Y4ebGHOe mocobue 2018 3BC
«ZNANIUM.CO
My
2 Oguapos A. O. MeTon00r1s HAy4YHOT0 UCCIIEOBaHUs Y4eOHuk 2019 9BbC
«ZNANIUM.CO
M
3 | Munsko 3. B. Metoapl IPOTHO3UPOBAHUSA U UCCIEAOBaHUS | YueOHOe mocoodue 2017 3BC «IPRbooks»

onepanui

8.2. lonotHuTEIBHAS JIATEPATYPA

Tun (yueOHuk, yuedHoe

KoaunuecTBo B

Hay4YHOH
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJji0BoK) I'ox u3nanus ondauorexe /
n/n MeTOoanYecKoe mocoomne,
HaumenoBanue
NPAaKTHKYM, AP.) 3EC
1 | CkBoproBa JI. M MeTom070T1s HAyYHBIX UCCIIEI0BAHUM Y4eOHoe mocodue 2014 9BC «IPRbooksy»
2 | Teunesa B. 3. Opranu3anus UCcciIeI0BaTeILCKON Y4eOHO-METOTHYECKOE 2016 3BC «IPRbooks»
JESTEIILHOCTH C UCMOJIb30BaHUEM nocooue
COBPEMEHHBIX HAyYHBIX METOJOB
3 Jlamaesa M. T'. Metoaoorust HAy4HbIX UCCIIE€I0BAHUM VY4yebHoe 1mocodue 2017 OBC «IPRbooksy




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

CHUCTEM

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

Scopus [DnekTpoHHEIH pecypc]: pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004—
. — Pexxum pocryna: scopus.com. — 3ari. ¢ 3kpana. — S3. pyc., aHri.

Elibrary[ DnexkTpoHHBIN pecypc| : HaydHas aIeKTpoHHas oudimoreka. — Mocksa: HOb, 2000—
. — Pexxum pocryma: elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.
SpringerLink[Dmnexktponnsiii pecypce] : [0a3a manubix]. — Switzerland: SpringerNature, 1842—
. — Pesxxum noctyna: link.springer.com. — 3ari. ¢ skpana. — S3. aHri.

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

Cambridgeuniversitypress[ DIeKTpOHHBII pecypc] : KypHAITBI U3JIaTEIIbCTBA.

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

NEICON [3nexTpoHHBIN pecypc]: aNeKTpoHHas HHGOpMAIUsi: apXUB HAYYHBIX KYPHAJIOB. —
Mocksa: HOMUKOH, 2002—. — Pexxum gocTyma: neicon.ru/resources/archive. — 3ari. ¢ 3kpaHna.
— 3. pyc., aHriL.

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

0 PexBu3uTHI 1O0rOBOpPa

N HanmenoBanue I10 o . P

n/n (nata, HOMep, CPOK JAelCTBHS)
1 Windows beccpounas
2 OfficeStandart beccpounas

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIeCTBJIEHUSsI

06pa30BaTeJ’leOFO npouecca mo JTMCHUMIIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS
N Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
MOMeIeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 0fyuaroumxcsi (HoMep ayTUTOPHH)
VYyeOHas ayautopus 11 npoBeaeHUs 3aHATuil | CToJbI YU4EHUYECKHE JIBYXMECTHBIE
JEKIIMOHHOTO THMa. YueOHas ayauTopus s | (MOHOOJIOK), CTOJ YUYEHUYECKUI
MPOBEJICHUST 3aHSITUM CEMHUHAPCKOTO THIA. | ABYXMECTHBINA , CTOJ MPENOIaBaTEIbCKUN ,
VYuyebHast  ayauTopuss UL KYpCOBOTO | CTYJ MPENo0/1aBaTeNIbCKUM, JIOCKa
1 | MPOCKTHPOBAHMS (BBITIOJIHEHUSI  KYpPCOBBIX | ayJIUTOpHAs (memnoBast), Kadenpa,
pabot). YueOHas ayauTOpHs AJIs IPOBEACHUS | IPOEKTOP, IKPAH.; KOMIIBIOTED.
TPYIIIOBBIX " WHIUBUTYaTHbHBIX
KOHCYJbTallMi. Yd4eOHas ayauTopus JUIs
MIPOBEJCHUS 3aHATUN TEKYIIETro KOHTPOJIS U
npomexxyrouHoit arrectanuu (C-801)
KommbrorepHsiii kinacc. YueOHast ayautopus | [lepeHocHOl mpoekTop , 3kpaH., CToJbI
JUISl IPOBEACHMSI 3aHATUHN JIEKIIMOHHOTO TUIA. | YYEHUYECKHE, CTOJ IPENoAaBaTeIbCKUM,
2 | YueOHas ayauTopwHs JUIs IPOBEACHUS 3aHATHH | cTyibs, [IK ¢ BeIxogoM B ceTh MHTEpHET .

CEeMMHAPCKOro THUMA. YuyeOHas ayAUTOpHUS s
pOBEJICHNUS J1a00OpaTOPHBIX paboT. YuebHas




n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

ayIUTOpUsl N7l KypCOBOTO MPOEKTUPOBAHUSA
(BBITIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIuTOpUsl UIsl TPOBEICHHS TPYIMIOBBIX H
WH/IMBUYAIbHBIX KOHCYJIbTallMid YdeOHas
aymIuTOpUsl Il MPOBENCHUS  3aHATHIA
TEKYIIET0 KOHTPOJISI M  MPOMEKYTOYHOH
aTTECTaIUH. Kabuner uH()OpPMATHKH
(KoMIBIOTEpHBIC Kiacchl). (9-814)

[TomerieHne 11 CaMOCTOSITENIBHONW pPabOThI
cryaentos (I'-401)

Crobl YUCHHUYCCKUE, CTYJIbs YYHCHUYCCKUC,

IIK ¢ BbIx0A0M B ceTb MHTEpHET




