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

b1.B.04

(UHOEeKC OUCYUNIUHbL)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI
MeToauKa NOCTaHOBKU U MPOBEACHUS SKCIIEPUMEHTA

(HaumeHosanue OUCYUnIuHbsl)

10 HAIPABJICHHUIO TTOATOTOBKHU
44.06.01 ObpazoBanue U negaroruueckrue Hayku

HaIpaBJIEHHOCTH (TIPOdUIIB)
Teopus u MeToIMka 00y4YCHHUsI M BOCITUTAHUS (B MATEMAaTHKE)

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
O6mmas TpynoemMkocTh: 6 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp 1
®opma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexumn 18 18
JlaGopaTopHble
[TpakTnyeckue 18 18

PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P

ITpomMexxyTouHast arrecranus

KonTakTHas pabora 36 36
CamocrosTenbHas paborta 180 180
Kontposs

Hroro 216 216




Pabouyto mporpammy coctaBui(u):

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

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

PykoBoauTenp fAemapTraMeHTa MarucTpaTyphbl (OU3HEC-IporpamMm), KaHauaT SKOHOMHUYECKUX HAYK,
noteHt, [llepcrodburona A.A.

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

PenenzupoBanue padboueii mporpaMMbl TUCHUTUIMHBIL:

OtcyTcTBYeET

Peniensent

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

Pabouas mporpamMma nucuuiuinHbl coctaBieHa Ha ocHoBaHun PI'OC BO u yuebGHOro miuana
HanpasneHust noarotoBku 44.06.01 OOpa3oBaHue U NMeAArornYecKue HAyKu

Cpok neiicTBus padoueii mporpaMMsbl AUCHUILIHHBI 10 «30» cenTsiops 2024 r.

COI'JTACOBAHO

3aBenyronuii kadeapoit / pykoBoauTe b AenapraMmenTa / TupekTop (pPyKOBOIUTENb) IIEHTPpa

09.09.2020 r. P.A. YreeBa

(noonucs) (H.0. Damunus)

YTBEPXIEHO

Ha 3aceganuu nenapraMenTa Maructparypsl (OU3HeC-TIporpamMmm)

(mpotokon 3acexanust Ne 1 ot «28» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOEHUS TUCHMIUIMHBI — TEOPETHUECKU U MPAKTHUECKU U3YUUTh, U CPOPMHUPOBATD Y
0o0yyaroIMXCcsl HAaBBIKM HCIOJb30BaHHUS METOAOB IUIAHUPOBAHUSA OHKCIEpUMEHTa, cOopa u
CHCTEMAaTH3allud JAaHHBIX, YHUCICHHOW OOpabOTKM TOJYYEHHBIX pe3yJbTaTOB U KOPPEKTHOH
UHTEPIPETALMH PE3yabTaTa SKCIIEPUMEHTAIBLHOIO UCCIIEI0BAHNS

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBl W TPAKTAKH, HAa  OCBOCHHUHM  KOTOPBIX  Oasupyercs  JaHHas
JTUCIUTIIMHA: TACIUTIIMHBI PEBIIYIIETO YPOBHS 00pa30oBaHUsI.

HI/ICHI/IHHI/IHBI " IpaKTHUKHU, 11 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIIMHBI H606XO,Z[I/IMO KakKk

NpeaAMCCTBYIOMCCIIOATOTOBKA U HAIMTMCAHUC JUCCEPTALlUH, TIOATOTOBKA K CAA4YC rOCyJapCTBECHHOI'O
J9K3aMfC€Ha, ITIOATOTOBKA K CJa4€ KaHAUJAATCKHUX 3K3aMCHOB.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

Nuauxkaropsl
dopmupyemble U
KOHTPOJIMpyeMble AOCTHIRERHISL IlnannpyemMble pe3yJibTaThl
KOMIIeTeHIHii
KOMIIeTeHI[UH (ko 1 o0y4eHHUs
(Ko ¥ HAMMEHOBAHUE) HaUMeHOBAHHE)
- 3HaTh: METO/Ibl UCCIICIOBAHMI B
o0JacTu nmegarornyeckux Hayk,
UH(POPMAITMOHHBIE HHCTPYMEHTBI
BIIQJICHUEM KYJIbTYpPOIl HAYYHOTO NOJJIEPKKH HAYYHBIX MCCIIETOBAHUN
UCCIJIEIOBaHMsI B 00J1aCTH YMeTh: IpOBOANUTH HAyYHbBIE
MeJaroru4eckrux HayK, B TOM VICCIIEJIOBAHHUS C UCIIOJIB30BAHUEM
YHUCJIE C UCTIOIb30BAHUEM WH(POPMAITMOHHBIX U
MH(OPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
KOMMYHUKAI[MOHHBIX TEXHOJIOTUHI Bitagers:KynpTypoil HAy4HOTO
(OIIK-2) UCCIIeIOBaHMS B 00J1aCTH
MEeJarOTUYECKUX HAyK, B TOM YHCIIE C
UCTIONb30BaHNEM MH(POPMAITMOHHBIX
Y KOMMYHUKAITMOHHBIX TEXHOJIOTUM
CHOCOOHOCTBIO - 3HaTh: 3Tarbl MIPOBEACHUS
UHTEPIPETUPOBATh  PE3YJIbTATHI MIE€JarOTHYECKOT0 UCCIIEA0BaHMS,
NEAArorn4eckoro McCCIeJOBaHMs, METO/Ibl OLICHKH PUCKOB
OLICHUBATh TPaHMIIBI 170'¢ YMeTh: HHTEpPIIPETUPOBATH
MPUMEHUMOCTH, BO3MOYKHBIE pe3yAbTaThl E1aroruYeCcKoro
PUCKH WX BHEJIpEHUS B WCCTIE0BaHUS, OIICHUBAThH TPAHUIIBI
o0Opa3oBaTenbHON u UX TPUMEHUMOCTH, BO3MOKHbBIE
COIIMOKYJIBTYPHOU cpene, PUCKH WX BHEJPEHUS B
MEePCIEKTUBBI JaTbHEH X o0pa3oBaTeNbHON U
uccnenoanuii (OITK-3) COIMOKYJBTYPHOU CpeJie,
MEePCIEKTUBBI TaJTbHEUIIUX
HCCIIETOBAaHUN




Bnagets: nHCTpyMEHTaAMU
WHTEpIpETAIMU U OLIEHKU
pe3yabTaTOB UCCIIEIOBAHUIM

TOTOBHOCTBIO OpFaHI/I3OBaTB
pabory HCCIEN0BATEIBCKOTO
KOJUIEKTHUBA B obJactu

neparornyeckux Hayk (OITK-4)

3HaTh: OCHOBBI IJIAHUPOBAHUS
VICCIIEZIOBAaHUN M SKCIIEPHMEHTA B
00JIaCTH MEJarorn4ecKux HayK

YMeTh: OpraHu30BbIBATH ITPOBEICHHE
HUCCIIEJOBAaHUIN B KOJJIEKTUBE

Brnagers:HaBBIKAMH OpraHU3aNAN
pabOThI KCCIIEIOBATEIIECKOTO
KOJUIEKTHBA B 00J1aCTH
NeIarOrHIeCKUX HAyK

CHOCOOHOCTHI0 0OOCHOBAHHO
BBIOMPATH U 3PPEKTUBHO
UCTIOJIB30BaTh 00pa30BaTEIbHBIE
TEXHOJIOTUH, METOJIbI ¥ CPEIICTBA
00y4YeHUS U BOCIIUTAHUS C TICITBIO
o0ecreueHHs TTAHUPYEMOTO
YPOBHS JITYHOCTHOTO H
poeCCUOHATIBHOTO Pa3BUTHS
obyuarorierocst (OITK-6)

3HaTh: HAyYHbIE OCHOBBI
JUYHOCTHOTO U MPOPECCHOHATBHOTO
pa3BUTHS

YMeTh: 000CHOBaHHO BBIOMPATH U
3¢ (HEeKTUBHO UCIIOTL30BAThH
o0pa3oBaTeNbHbIC TEXHOJIOTHH,
METOJIBI U CPEIICTBA

Bnagers:HaBbIKaMu IJIaHUPOBAHUA

CHOCOOHOCTBIO IPOBOJUTH
aHaJm3 00pa3oBaTeIHLHON
JeSITeIbHOCTH OpraHu3aIii
IIOCPEICTBOM JKCIIEPTHOM
OLIEHKHU Y NPOEKTUPOBATh
nporpammsl ux passutus (OIK-

7)

3HaTh: MCTOABI BKCHepTHOﬁ OLICHKHU

YMeTb: NpOBOAUTH aHAIN3
00pa3oBaTeNbHON AEATEIbHOCTH
OpraHu3aun
IIOCPEACTBOMAIKCIIEPTHON OLIEHKH

Bianets:HaBbIKaMU TPOBEICHUS
9KCIIEPTHOM OLIEHKH B 0OJIACTH
TEeJTarOTHYECKUX HAYK

CIIOCOOHOCTBIO TPUMEHSITh
COBPEMEHHBIE METOAUKH U
TEXHOJIOTUHM OPTaHU3alNu 1
peanu3anuu 00pa3oBaTeNbHOTO
npolrecca Ha Pa3IHYHbIX
00pa30BaTeNbHBIX CTYNEHSX B
Pa3IUYHBIX 00pa30BaTENbHbIX
yupexaenusx (ITK-2)

3HaTh: HAay4YHBIC OCHOBBI
OpraHu3alvu U peain3alunu
06p330BaTeJ'II)HOFO mponecca

YMeTb: 000CHOBAaHHO BBIOMpATh U
3(PEeKTUBHO HUCTIOIH30BATH
COBpPEMEHHBIE METOIUKH

BJ'IaI[eTI:v:HaBI)IKaMI/I IIJIAaHUPOBAHUA U
OopraHu3aln

TOTOBHOCTBIO OCYIIECTBIISTH
3ppeKTHBHOE
npodecCuoHaAIbHOE
B3aMMOJICCTBHE,
CIOCOOCTBYIOIIEE BHEIPEHHUIO
WHHOBAIIMOHHBIX TEXHOJIOTUN B
00pa3oBaTeNbHYIO EATEIIEHOCTh

(TTK-4)

3HaTh: OCHOBBI IIPOBEACHHUS
JKCHEpUMEHTa B 00pazoBaTeIbHON
JeSITeTbHOCTH

YMeThb: oCyIIecTBIATh d3PPEKTUBHOE
npodecCuoHATbHOE B3aUMO/ICHCTBUE,
CIOCOOCTBYIOIIIEE BHEIPEHUIO
WHHOBAITMOHHBIX TEXHOJIOTUH B
00pa30BaTeNbHYIO AESATEIbHOCTD

Bnagers: nHCTpyMEHTaMU
IIPOBEJICHUS UCCIIEA0BAHUS U
BHEJIPEHUS HHHOBAIIMOHHBIX
TEXHOJIOTUI B 00pa30BaTEIbHYIO
JIeSITENIbHOCTD

CHOCOOHOCTBIO K KPUTUYECKOMY

3HaTh: COBPCMCHHBIC HAYYHBIC




aQHAJIM3y U OLIEHKE COBPEMEHHBIX
HaY4YHbIX TOCTH)KCHUH,
TEHEPUPOBAHUIO HOBBIX UJICH MPU
PELIEHUH UCCIEA0BATEIbCKUX U
MPaKTUYECKUX 3a7a4, B TOM
YUCJIE B MEKIUCIUIIIIMHAPHBIX
obmactax (YK-1)

JOCTHXKCHUS U UJICH B
npodeccrnoHaABbHBIX 007IaCcTIX

YMeThb: reHepupoBaTh HOBBIC UCH
MIPU PEIICHUH UCCIEI0BATEIIbCKUX
3a1a4

Bianers:HaBbIKaMU T€HEPUPOBAHUS
UJIeH MPU PELICHUN
HCCIEA0BATEIIbCKUX U MPAKTUYECKUX
3a/1a4, B TOM YHUCJIE B
MEXTUCIUTUTMHAPHBIX 00JIaCTIX

CIIOCOOHOCTBIO CIIEI0BATH
TUYECKUM HOpMaM B
po(heCcCHOHATBHON
nesirenbrocTH (YK-5)

3HaTh: METOA0JOTHIO U METOJbI
neaarorndcCKoro uCCiacaoBaHusA

YMeTh: IpOBOAUTH
JKCIIEPUMEHTAIIBHBIC UCCIIEI0BAHUS B
COOTBETCTBHUE C OTUYECKUMU
HOpPMaMH

Bnagets: nnctpymeHTamu
HUCCJIEIOBAHUM B II€IarOTUKE




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLLEr0

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA
y4eOHol N Cemectp |O0bem, u.| banasl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
(pa3neui) (yueoHO¥i padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 2 - -
Ponb skcniepumenTa B IpoBeIEHUU HAYYHOTO
UCCIIEI0BaHMS
CP 10 - -
[P 6 - - KowmriexT oryeToB no
[TocTpoeHue 371eKTPOHHBIX TAOJIUIL TS MPAKTUYECKUM
HCXO/IHBIX JaHHBIX SKCIIEPUMEHTA paboram
CP 10 - -
Jlex OTtansl NPOBEACHUS SKCIIEPUMEHTAIBHOTIO 2 - -
Cp HCCIICIOBAHUA 10 - -
MeTtonuka M3mepeHue pe3ysbTaToB U MOJTYYEHHE
HOCTaHOBKU U IKCTIEPUMEHTAIBHBIX JTaHHBIX 1
HPOBEACHUA | TTp 2 - - KOMIIJIEKT OTYETOB T10
HKCIIEPUMEHTA
KommbrotepHas Mofiens uist KpuTtepust Xu- [IPAKTIHICCKIM
KBajpat paboTam
CP 10 - -
Jlek Cratuctudeckre METOIbl OLIEHKH 2 - -
CP JIOCTOBEPHOCTH IKCIIEPUMEHTAIbHBIX JaHHBIX 10 - -
[P 4 - - KommiekT otueToB no
KoMmbroTepHas MoJiesb Uil KPUTEPHS [PAKTHHCCKIM
Kpamepa-VYonmia paboram
CP 10 - -
Jlek KomnbrotepHsie cucTeMbl 00paboTKI 2 - -
CP CTaTUCTUYECKHUX JTaHHBIX 10 - -




®opMbl TEKYLLEr0

Monyab Bun . HaumenoBanue TeM 3aHATHIA KOHTpO.Ii
y4eOHoi N Cemectp |O0bem, u.| banaasl | UHTEepakTuB, 4. | (HaMMeHOBaHHMe
(pa3neu) (yueoHO¥i padoThI)
padoThI OLICHOYHOI0
cpeacrsa)
I1P 6 - - KoMrmuiekt oT4eToB 1no
KoMnbrorepHas Mozens 11l KpUTEPHUs [IPAKTHICCKUM
«yraoBoe npeodpazosanue duriepay paboTam
CP 10 - -
Jlex Knaccugukarus cTaTHCTUYECKUX METOJIOB U 2 - -
CP 00J1aCcTh UX MPUMEHEHUS 10 - -
ITP 2 - - KommiekT otueToB no
[TnanupoBaHue SKCHIepUMeHTa 1 00padoTka [IPaKTHICCKIM
JAHHBIX C MTOMOIIBIO TPEKO-JIATUHCKUX paboTam
KBaJIpaToB
CP 10 - -
Jlek [TocTpoenue MeKTPOHHBIX TaOIHIL JUIS 2 - -
CP 00pabOTKHU pe3yabTaTOB HKCIIEPUMEHTA 10 - -
I1P 4 - - KommnekT otuetoB no
CP Cp&BHHTCJ’IBHBII’I AHAJIN3 KPpUTCPpUA Xu- 10 - - MMPaKTUIECKUM
KBaJapar u kpurepus Kpamepa-Yamma paboTam
Jlek [IpoBenenne 3xcnepuMenTa ¢ MOMOILbIO 2 - -
CP UMHUTAIIMOHHON MOJEITH 10 - -
I1P 4 - - KommiekT oTueToB no
CP ITocTpoeHrE UMUTALTUOHHOM MOZEIN AJIs 10 - - [IPAKTHYCCKIM
MOJIYYEHUS] CTATUCTUYECKUX JAaHHBIX paGotam
Jlex OTtoOpakeHue ¥ UHTEPIpETAIHS Pe3yIbTaTOB 2 - -
CP SKCIEPUMEHTAJILHOTO UCCIIE0OBAHMS 10 - -
1P [TocTpoeHne MOJIENH HIIEKTOPATBHOTO 2 - - Komriext oT4eToB 1o
Cp poIiecca — yTOYHEHHAs! KOMITbIOTEpHast 10 } - [IPAKTHECCKIM
Moienb JlayHca paboram




Bun
y4eOHoi
padoThI

Monyab
(pa3nen)

HaumenoBanue TeM 3aHATHIA
(yueOHoli padoTHI)

®opMbl TEKYLLEr0
KOHTPOJIA
Cemectp |O0beM, u.| banabl | UHTepakTHUB, 4. (HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

CP

IToaroroBka K 3aueTy

10 - - Bomnpocsr k
[IPOMEKYTOUHON
aTTecTalluu

HUroro: 216

Cxema pacyera UHTOroBoro 6ajia

CDOpMBI TCKYIICTO KOHTPOJIA

YcaoBus JAOITyCKa

Kpurepun u HOpMBbI OLIEHKH

3aiuTa oT4eTa o npakTu4eckon padore Beinonuenue

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

OneHka  «3ayTEHO»  CTAaBUTCA  CTYAEHTY, IPOSBHUBIIEMY  3HAHUSA
IPOrpaMMHOr0 MaTepHuaja, oOHapy>KUBIIEMY IOHMMaHHE U MPAKTHUYECKOe
UCIIOJIb30BaHUE y4eOHOro Marepuasa, Wil JONYCTUBILIEMY HETOYHOCTH B
0TBeTe, HO o0JajaroIeMy HeoOXOAUMBIMU 3HAaHUSMH M YMEHUSAMH JJIS UX
YCTPAaHEHMS IPH KOPPEKTHPOBKE.

OneHka «HE 3a4TE€HO» CTaBUTCS CTYIEHTY, HMEIOLIEMY CYILECTBEHHBIE
npoOenbl B 3HAHMM OCHOBHOIO MaTepuaia [0 TMporpamme, a Takxke
JIONTYCTUBIIEMY IPUHLIMIHAIBHbIE ONIMOKY IPU M3JI0KEHUH MaTepuaa.




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B paMKax HU3YyUCHUA JUCHUITIIMHBI ((MGTOI[I/IKa IIOCTAaHOBKU u IMPOBCACHUA
AKCIEPUMEHTAY MPEIyCMOTPEHO UCIIOIb30BaHUE CIICTYIONINX 00pa30BaTeIbHBIX TEXHOJIOTHH:
¢ TCXHOJIOTHA  TpPaaAUIHUOHHOI'O O6yquH$I: JICKOUHN u MMPAKTUYCCKUC pa6OTBI,
caMoCTOsITeNIbHAs padoTa;
® TEXHOJIOTHS MPOSKTHOTO OOYUCHHUS: PeaTn3allis U 3aliTa OTYETOB MO MPAKTHYECKUM
paboram.

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

N3yuenne QUCUUIUIMHBI TpeOyeT CUCTEMAaTH4YeCKOro M IOC/IeA0BATEIbHOIO HAKOMJIEHUS
3HaHMM, CJIEI0BATEIBHO, IPOIIYCKH OTAEIBHBIX TEM HE MTO3BOJISIFOT IIIyOOKO OCBOUTH IIPEIMET.

B Xone NEeKUMOHHBIX 3aHATUH PEKOMEHIYeTCs KOHCIIEKTHPOBaTh Y4YeOHBIM Marepua,
oOparmiasi BHUMaHUE Ha KaTeropuu, GOpMyYITHPOBKH, PACKPBIBAIOIINE COICPIKAaHUE T€X MM HHBIX
SBJICHUHA M TPOLIECCOB, HAay4yHbIE BBIBOJBI U NPAKTHUECKUE PEKOMEHJAIUH, MOJI0KUTEIbHBINA
ONBIT B OPaTOpPCKOM HCKyccTBe. JKemarenbHO OCTaBUTh B paboumX KOHCIEKTaxX IMOJs, Ha
KOTOPbIX JIelaTh IOMETKH M3 PEKOMEHJIOBAHHON JMTEpaTypsl, JONOJHSIOIIME MaTepuall
NPOCITYIIAHHON JIEKIWH, a TakXKe IMOAYEPKHUBAIONIINE OCOOYI0 BaXKHOCTh TEX WM HHBIX
TEOPETUYECKUX TIOJOKEHUHM. 3aJaBaTh IPENOJABATENI0 YTOYHSIOUNIME BOIPOCHL C LENbIO
YSICHEHHSI TEOPETUUYECKUX MOJIOKEHUHN, pa3pelIeHUs] CIIOPHBIX CUTYaIUH.

B Xone moAroToBKM K JIEKUMSAM H3YYUTh OCHOBHYIO JIUTEpaTypy, O3HAKOMMTBHCS C
JOTIOJTHUTETIFHON JINTEpaTypol, myOnukamusiMu B VHTEpHET-UCTOYHHMKAX, MNEPUOTUYECKUX
u3nanuax. Ilpu 3ToM ywyecTb peKOMEHJIALMM I@IpernojaBaTenss M TpeOOBaHUS yueOHOH
nporpaMmel. JlopabaTeiBaTh CBOM KOHCIEKT JIEKIMH, JIeNIasi B HEM COOTBETCTBYIOIIME 3aITUCH U3
JUTEPATyphl, PEKOMEHJOBAHHOM IIperoiaBaTeseM U IpeayCMOTPEHHON yueOHOM mporpaMMoil.

CTyneHT MOXET J[ONOJHUTh CIHCOK HCIOJb30BAaHHOW JHMTEpaTypbl COBPEMEHHBIMU
WUCTOYHUKAMHU, HE IMIPEICTAaBICHHBIMU B CIHMCKE pPEKOMEHJOBAaHHOW JIUTEpPAaTypbl, U B
JAIbHEWIIEM HCIIONb30BaTh COOCTBEHHBIE IIOATOTOBJICHHBbIE Y4YEOHbIE MaTepHalibl IpU
HalMCaHUM KYPCOBBIX U BBIITYCKHBIX KBAM(PHUKAIIMOHHBIX PaloT.

PexomeHnaanmu 1o noaAroToBKe K NpPakTH4eCKUM 3aHATHAM

CryneHnTam cienyer:

® 10 OYEPENAHOr0 NPAKTUYECKOrO 3aHATHUS IO PEKOMEHJOBAHHBIM JIUTEPaTypPHBIM
UCTOYHUKAM MpOpadoTaTh TEOPETUYECKHI MaTepuan, COOTBETCTBYIOIIEH TEMBI
3QHATHS,

® [IpU MOATOTOBKE K MPAKTHMUECKUM 3aHATHUSAM CJIeIyeT 00s3aTeIbHO UCTOIb30BaTh HE
TOJIBKO JIEKIUH, YUeOHYIO TUTEPATYPY, HO U JPYTHe UCTOUYHUKY;

e B Hauaje 3aHATUN 3a7aTh INPENOAABATENIO BOIPOCHI 110 MAaTepUaiy, BbI3BABIIEMY
3aTPpyYAHCHUA B €TI0 IMOHMMAHUWMU W OCBOCHHHU IIpU PCIICHUU 3ajayd, 3aJaHHBIX IJId
CaMOCTOSITEJIBHOTO PELICHUS;

® Ha 3aHATHUHU JOBOAUTH KaXXayro 3agavyy 0 OKOHYATCJIBHOI'O peuIcHuA,
JEMOHCTPUPOBaTh MOHMMAHHUE TMPOBEJACHHBIX pPAcyeToOB (aHAIM30B, CUTyaluil), B
ClIy4ae 3aTpyaHEHUI 00paliaThCst K Mpeno1aBaTeio.

21.]'[5[ TOT'0 4TOOBI MPAKTUYCCKUEC 3aHATHUA MPUHOCUIIN MAaKCUMAJIBHYIO IIOJIb3Y, HGO6XOHI/IMO
MOMHUTB, YTO YNPa)XHEHUWE WM PEIICHHUE 3a7ad MPOBOJATCA MO PACCMOTPEHHOMY Ha JIEKLHUIX
MaTrepually MW CBA3aHbI, KaK IIpaBWJIO, C JOC€TaJlbHBIM pa36op0M OTACJIBHBIX BOIIPOCOB
JEKIMOHHOTo Kypca. Cneayer MOAYEPKHYTh, YTO TOJBKO IIOCIIE€ YCBOEHHUS JEKIIMOHHOTO
MaTepuaia ¢ ONpEACICHHOW TOYKH 3peHHUs (2 MMEHHO C TOW, C KOTOpPOW OH M3jaraercs Ha
JIEKIUSAX) OH OyJeT 3aKPerIsThCS CTYISHTOM Ha MPAKTHYECKHX 3aHITHSIX KaKk B pe3yibTare
00CYXIeHUSI W aHajau3a JIEKIIMOHHOTO MaTepuala, TaK W C MOMOIIBI0 PEIICHHUS MPOOIEMHBIX



cutyauuy, 3anad. IIpu 3TuX ycloBUSAX CTYACHT HE TOJIBKO XOpPOLIO YCBOUT Marepuas, HO U
HAY4YMUTCS IMPUMEHATh €r0 Ha MPaKTHKE, a TAKXKE MOIYYUT JONOJHUTENBHBIA CTUMYJ (M 3TO
OYCHb BAXKHO) JUII aKTUBHOW MPOPAOOTKH JICKIIUH.

[Tpr camMOCTOATENIBHOM pELIEHUM 3a]ad4 HYKHO OOOCHOBBIBATh KaXKIbli 3Tall peLICHMS,
UCXO0Js U3 TEOPETUYECKUX IOJIOKEHUHN Kypca. Eciu CTyeHT BUAUT HECKOJIBKO IIyTEH PEIICHUs
npo0aeMsl (3a7au), TO HY)KHO CPaBHUTh MX U BBIOpaTh camblii panvoHainbHbIA. [lone3no no
Hayaja BBIUMCICHUI COCTaBUTh KpAaTKUHM IJIaH pemeHus mpoOneMsl (3amauu). Perienue
IpoOJEeMHBIX 33/a4 WIM IMPUMEPOB CIEAyeT MU3JlaraTh MOAPOOHO, BBIYMCIIEHUS paclrosaratb B
CTPOrOM IOPSAKE, OTHENSAs BCIOMOraTElIbHbIE BBIYUCICHUS OT OCHOBHBIX. Pemienus npu
HE00XO0IMMOCTH HY>KHO COIPOBOXK/JIAaTh KOMMEHTAPUSIMU, CXEMaMH, YepTexKaMU U PUCYHKaAMHU.

CnenyeT HNOMHHUTbH, YTO pEIIEHUE KaXKIAOW ydyeOHOM 3ahauu JODKHO JOBOIMUTHCS J10
OKOHYATEeJIbHOIO JIOTHYECKOr0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, U IO BO3MOXHOCTH C
BBIBOZIOM. [lodydeHHBIH OTBET cieayeT MPOBEPUTH CHOCOOAMHM, BBHITCKAIOIIMMH M3 CYIIECTBA
naHHoM 3ajmaun. [losme3Ho Takke (eciaM BO3MOXHO) pellaTb HECKOJIbKHMH CIOcOOaMu U
CPaBHUTH IIOJYYEHHbIE pe3yibTarhl. PelleHue 3agad JaHHOIO THUIIA HYKHO IPOJOJDKATH 10
npUOOpETEHNs TBEP/IbIX HABBIKOB B UX PEIICHUM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIEHOYHBIX CPEACTB

Koa koHTpo/IMpyemMoii KOMIIEeTeH U HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
1 OIIK-2; OIIK-3; OIIK-4; OIIK-6; KoMIieKkT 0T4eToB 1Mo NpakTUYeCKUM
OIIK-7; IIK-2; [TK-4; YK-1; YK-5 paboram 1-8
Bormpocs! k 3auery 1-69

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

7.2.1KoMILIeKT 0TYETOB MO MPAKTHYECKHUM padoTam.

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

3agaHue: NOCTPOUTH AJIEKTPOHHBIE TAOIUILIBI 111 HCXO/IHBIX JAaHHBIX SKCIIEPUMEHTA.

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

®opmann3zoBaHHas Mojeab. Ha BTopom stane cozmaercst popmaiv3oBaHHas MOJETb, T.
€. omnucareiabHas MHQOpPMALMOHHAs MOJENb 3allMChIBACTCA C IOMOIIBIO KaKoro-imdo
dbopMmanbHOro si3pika. B Takoit Monmenu ¢ MOMOIIbIO (HOPMYIN, YpaBHEHHH HIM HEPaBEHCTB
dukcupyrorcs (GopManbHbIE COOTHOIICHUST MEXKIY HA4adbHBIMH M KOHEYHBIMH 3HAYCHUSIMHU
CBOICTB OOBEKTOB, a TAaK)K€ HAKIAAbIBAIOTCA OTPAHUYEHHUS HA JIONMYCTUMBIE 3HAUEHUS ITUX
CBOMCTB.

OpHako Janeko He Bcerja ynaaercss HailTh (opMysbl, SIBHO BBIpaXKaloIIWe HCKOMBIE
BEJIMYMHBI Yepe3 HUCXOAHbIE JaHHble. B Takux ciIydasx HCHOIB3YIOTCS NPUOIMKEHHBIE
MaTEMaTHYECKUE METO/IbI, TO3BOJISIOIINE MTOIy4aTh PE3YJbTAThI C 3alaHHON TOYHOCTBIO.

Komnbrorepnass mopenb. Ha  TperbeM o3tame HeoOxoaumMo  (opMaan30BaHHYIO
MH(POPMALIMOHHYIO MOJIeNIb NPeoOpa3oBaTh B KOMIBIOTEPHYIO MOJENb, T. €. BBIPa3UTh €€ Ha
MOHSITHOM 11 KOMITbIOTepa si3bike. CyIIeCTBYIOT pa3iMyHbIe MYTH MOCTPOEHUS KOMITbIOTEPHBIX
MoJeJIeH, B TOM quClIe:
- cO3J]aHNe KOMIIbIOTEPHOM MoJienin B (popMe MpoeKTa Ha OJAHOM U3 A3BIKOB ITPOrPaMMHUPOBAHUS;
- MOCTPOEHHE KOMIBIOTEPHON MOJENH C HCIHOJIb30BAHUEM 3JIEKTPOHHBIX TAONHUI[ WU JPYTHX
NPWIOKEHUN: CHCTEM KOMIBIOTEPHOTO 4YEpYEHHs, CUCTEM YIpaBieHUs 0a3aMu JlaHHBIX,
reoMH(pOPMALIMOHHBIX CUCTEM H T. 1.

B nmpomecce co3maHus KOMIBIOTEPHOM MOJENTH TIOJIE3HO pa3paboTaTh  yIOOHBIM
rpadudeckuil nHTEpQeiic, KOTOPBINA MO3BOJIUT BU3YATU3UPOBATh (POPMATIBHYIO MOJIENb, a TAKKE
peain30BaTh MHTEPAKTUBHBIM [Major 4YeloBeKa C KOMIIBIOTEpPOM Ha JTale HCCIeI0BaHus
MOJIETH.

Komnblorepublii 3xcnepuMenT. YeTBepThiii 3Tanm uccienoBaHus HWHPOPMAIMOHHON
MOJIEJIM COCTOUT B IPOBEACHUHM KOMIIBIOTEPHOTO AKCIEPUMEHTA. Eciin KOMIIBIOTEpHAs MOJEIb
CYILIECTBYET B BUJIE MPOEKTA Ha OJTHOM M3 SI3IKOB IPOrpaMMUPOBaHUs, €€ HY>)KHO 3allyCTHTh Ha
BBITNIOJIHEHNE, BBECTU UCXOAHBIE IAHHBIE U MTOJIYUYUTh PE3YJIbTATHI.

Ecnn xoMmmbloTepHass MOJENIb MCCIEAYeTCs B MPUIIOKEHUHU, HAlpUMEp, B AJIEKTPOHHBIX
TabJIMIaX, TO MOXHO MOCTPOUTH AMArpaMMy WM TrpaduK, MPOBECTH COPTHPOBKY U IOUCK
JAHHBIX WM UCTOJIb30BaTh JIPYrHe CrielualIu3upOBaHHbIE METO IbI 00paOOTKH TaHHBIX.



IIpn HCNONB30BaHMM TOTOBOM KOMIIBIOTEPHOM BU3YyalbHOM WHTEPAKTUBHOM MOJEIU
HEO0OXOJUMO BBECTH HCXOAHBIE JAaHHbBIC, 3aIyCTUTh MOJENb Ha BBINOJHEHUE U HAOIIOIATh
U3MEHEHHE 00BEKTA U XapaKTEPHU3YIOIINX €r0 BETHYUH.

B BUpTyanbHBIX KOMIBIOTEPHBIX J1a00paTOPUAX MOMKHO MPOBOAMTH SKCIEPHUMEHTHI C
peanbHBIMH OOBEKTaMH. JlJIs1 3TOr0 K KOMITBIOTEPY MPHUCOCTUHSIOTCS IaTYUKU HM3MEPEHHUs
busznyeckux mapaMeTpoB (TeMmIepaTypbl, NaBICHHUS, CHJIbI M Jp.), JaHHbIE H3MEpeHUN
nepeaaTcss B KOMIBIOTEp M 00palaThIBAlOTCS CHENMaIbHON mporpamMmoil. PesymbraTs
JKCIIEPUMEHTa B BHJIe Ta0Jull, rpaUKOB U JuUarpaMm OTOOpPa)karOTCS Ha 3KpaHe MOHUTOpa U
MOTYT OBITH pacreyaTaHsbl.

AHaJM3 MOJyYeHHBIX Pe3yJbTATOB U KOPPEKTHPOBKA MccjaenyeMol Moaeau. [IsaTeiit
JTall COCTOUT B aHAJIMU3€ INOJYYEHHBIX PE3YJIbTATOB U KOPPEKTUPOBKE HCCIENyeMOU Monenu. B
Cllydae HECOOTBETCTBHS pE3YJIbTATOB, IOJYYCHHBIX MpPU HCCIEAOBAHUUM HHGOPMAITMOHHOMN
MOJIENIM, U3MEpPSAEMBIM IapaMeTpaM peajbHBIX OOBEKTOB MOXKHO CJeNaTh BBIBOJA, YTO Ha
MPEJbIIYIINX 3Tarax MOCTPOSHUS MOJENIN ObLIH JOMYIIEHbI OUTMOKU WM HETOYHOCTH.

Hampumep, mnpu TOCTPOCHHMM ONMHCATENHHOW KAYECTBEHHOW MOJIEIH MOTYT OBITh
HENPaBUJILHO OTOOPAHbI CYIIECTBEHHBIE CBOMCTBA OOBEKTOB B Mpolecce GopMaln3alii MOTYT
ObITh JOmymIeHbl OmHMOKH B ¢GopMmyidax H T. A. B 3Tux ciaydasx HEOOXOAMMO MPOBECTH
KOPPEKTUPOBKY MOJIETH, IPUUYEM YTOUHEHHE MOJIEIN MOET IPOBOAUTHCS MHOTOKPATHO, MOKa
aQHAJIN3 Pe3yJIbTaTOB HE MMOKAXKET UX COOTBETCTBHE NU3Y4aEMOMY OOBEKTY.

IHocTpoeHnne 3JIeKTPOHHOM TA0JAUIBI I CTATHCTHYE6CKOI 00padOTKHM pe3y/IbTATOB
JKCNepuMeHTa (IPpOBepKa CTATHCTHYECKOH OJHOPOAHOCTH JKCIEPUMEHTAJBHOH M
KonTpoJbHoii rpynn Ha0I01eHnI)

A B C D E
KomnuectBo KomnyectBo
KomngectBo KommuectBo . .
. . 0ayuioB i-ro 0aioB I-ro
0am1oB I-ro 6ai10B I-T0

Howmep CTyIEHTa CTyJICHTa cryAcHTa cryAcHTa

KOHTp. Tp. 0 | DKCHEp. Ip. 10 KOHTP. TP. JKenep. Ip.
ocIie ociie
SKCIIEPUMEHTA | IKCIIEPUMEHTA

OKCIIEPUMEHTA | DKCIIEPUMEHTA
1 12 9 13 15
2 19 19 21 31
3 23 8 24 17
4 17 22 19 34
5 38 25 40 35
6 25 12 25 23
7 39 20 42 34
8 9 10 10 23
9 27 37 29 50
10 42 39 45 51
11 44 13 44 21
12 31 37 32 51
13 47 26 46 49
14 11 12 10 22
15 43 39 44 50
16 34 27 35 49
17 40 14 41 22
18 13 39 17 52
19 22 9 20 16
20 37 19 41 29
21 29 43 30 52




A B C D E
KoauuectBo Komuuecto
KomngectBo Kommuecto . .
6aJ0B I-ro 6aIoB I-r0 0au08 I-ro 0an108 I-ro
Howmep CTyJICHTa CTyJICHTa cryjcHTa CTy/eHTa
KOHTP. TP. JKCTEp. TP.
KOHTp. Tp. 10 | 3KCIep. rp. 10 Hocne Hocie
IKCIIEPUMEHTA | IKCIIEPUMEHTA
AKCIIEPUMEHTA | DKCIIEPUMEHTA
22 41 30 45 50
23 14 16 15 23
24 31 41 32 51
25 42 27 42 49
26 10 44 12 52
27 36 31 38 50
28 40 15 43 26
29 29 45 33 52
30 8 42 11 52
31 33 9 34 17
32 16 33 19 51
33 50 46 52 52
34 35 10 35 15
35 49 49 50 52
36 37 28 39 51
37 18 47 18 52
38 38 20 38 31
39 11 17 13 31
40 39 44 41 50
41 49 52
42 37 a7
43 11 20
44 29 42
45 41 51
46 32 52
47 47 52
48 13 26
49 50 52
50 35 50
51 43 52
52 15 22
53 39 51
54 36 51
55 48 52
56 13 25
57 46 52
58 24 32
59 10 16
60 14 23
Cpeonee 29,5 28,4 31,0 39,2
Jlucnepcus 158,56 184,81 160,10 191,30
Cpeonee Boumcnsgercs 1o ¢opmyne =CP3HAY (B2:B61) c¢ mnocnenyromum

TUpaxupoBaHueM 1o crondmam C,D,E




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

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

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

3ajaHue Ha peleHHe 3aauu

B kauectBe nmpmMepa paccMaTpUBAIOTCS JBE BBIOOPDKH 10 pe3yibTaTaM
00cI1eI0BaHus TPYII yYaIlIUXCsl.

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

[1naH BeINOJIHEHHUS PAadOTHI

1.  BsiOepute UCXOTHBIC BHIOOPKH.

2. Iloctpotite BeumcauTenbHyto Tadmuiy B MSEXcel.

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

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

Conep:kanue oTyera
l. TUTyJIBHBIN JUCT.
1. HasBanue u 1ienp paboThl.
1. PesynbTarh! BeionHeHNs paboThI
V. 3aKIro4eHne
V. [Ipunoxenus

IIpakTuyeckoe 3ansaTue Ne3.

Komnbrorepnasi mogesns s kpurepusi Kpamepa-Yanua

3aganue: HeoGxogumo mnpumeHuTs Kputepuit Kpamepa-Yamua, OCHOBaHHBIM Ha
CTaTUCTHKE, JUIsSl IPOBEPKH IMIIOTE3bI PABEHCTBA MATEMATUYECKUX OXKHUIAHUN UCIIOIb30BATh.

Kputepuii Kpamepa-Yanya umeer npo3payHblii CMBICT — Pa3HOCTh BHIOOPOYHBIX CPEAHHUX
apu(MeTHUeCKuX I JIBYX BBIOOPOK JIETUTCSI HA €CTECTBEHHYIO OLIEHKY CpEIHEero
KBaJPaTHUYECKOr0 OTKJIOHEHMS 3TOM Pa3HOCTU. ECTECTBEHHOCTh yKa3aHHOW OLICHKH COCTOUT B
TOM, YTO HEU3BECTHBIE CTATUCTUKY IUCIIEPCUM 3aMEHEHBl MX BBIOOPOYHBIMH OlLleHKamu. M3
MHOTOMEpPHOM LEHTPAIbHOW MPEIEIbHON TEOPEMBI U U3 TEOPEM O HACIEAOBAHUHU CXOIUMOCTHU
BBITEKAET, YTO MpPHU pocTe 00bEMOB BBIOOpPOK pacmpexaeneHue cratuctuku T Kpamepa-VYamua
CXOJIUTCA K CTaHJAAPTHOMY HOPMAJIbHOMY PAcCHpeNeNIEHHI0 C MaTeMaTHYeCKuM oxuaanuem 0 n

nucnepeueii 1. Utak, npu cipasepausoctd H 1 Gonbimx o0bemMax BEIGOPOK pacmpe/ie/iecHHe

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

N3 cka3zaHHOrO BBINIE CJIEAYET, UTO NMpUMEHEeHHe Kputepusi Kpamepa-Ysnua He MeHee
00ocHOBaHO, yeM mpuMmeHeHue kputepus CThrofieHTa. [[omoTHUTEIPHOE MPEUMYIIECTBO - HE
TpeOyercs paBeHcTBa nauctnepcuii D(X)=D(Y).

Pacnpenenenune craructuku T He sBigercs pacnpeneneHueMm CTbIOJIEHTa, OJHAKO U
pacnpeneneHue CTaTUCTUKM t, KaK IOKa3aHO BBIIE, HE SBISIETCS TAKOBBIM B pealbHBIX
CUTYaITUsX.



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

IIpakTnyeckoe 3ansaTue Ne4.

KomnbroTepHasi Moaesib 1Jisi KPUTEPHUS KYIJI0Boe npeodpa3oBanne Ouinepa

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

s OLEHKM CTaTUCTUYECKOM OJHOPOJHOCTH XapaKTEPUCTHK HKCIIEPUMEHTAIBHON U
KOHTPOJIBHOM Tpyln HcIoib30BaTh Kputepuil dumepa. Bpibop kputepus npousBeneH Ha
OCHOBaHUU pekoMmeHjanui npemioxeHHbix J[.A. HoBukoBeiM B «CTaTUCTUYECKUE METO/bI B
NEAArOTNYECKUX UCCIIECNOBAHMAX», M CBS3aH C TE€M, YTO JaHHBIA KPUTEPUH MO3BOJSAET CHAENATH
3aKJIFOYCHHE O CTATUCTHYECKOW OIHOPOJHOCTU/HEOJHOPOAHOCTH OXXKHUIAEMBIX CPEIHUX
3HA4YEeHUH (MaTeMaTU4YeCKOro OXKHUIAHMS) UCCIEAyeMOro Iokasaress Ipu TOM, YTO AMCIEPCUU
BbIOOPOK pasznnyaroTcs. Paznuuue nucnepcuil ObUTO BBISIBICHO Ha MEPBOM 3Tane 00pabdoTKu
JAHHBIX, U CTAJIO MPENATCTBUEM JJIsl IPUMEHEHUS TPaJULIMOHHOTO t-kputepus CThroeHTa.

B xnure /[.A.HoBuKOBa MCIIOJIIB30BaHbl KPUTUYECKHE 3HAYEHUS Kak pa3 i t-kpurepus,
YTO KOHEYHO HE BIIOJHE 0OOCHOBAHHO U J1aeT NMpUOIM3UTEIbHBIE pe3yibTarhl. Vcnonabp3oBaHue
3HaueHuss T,p=1,96 ypoBHA yBepeHHOCTH 95% TOBOPUT O TOM, YTO O00BEM BBIOOPKH
IperonaraeTcss O4eHb 00IbINM (0003HAYAETCS IPOCTO KaK OECKOHEUHBIH, TO €CTh PeUb UJIET O
IpeJIeIbHOM 3HaYEHUH NIPU BO3PACTaHUU 00bEMA).

AJITOPUTM OIPENEICHUS] JIOCTOBEPHOCTH COBIAJEHUN M PpaA3IU4YUA  XapaKTEPUCTHK
CPaBHMBAEMbIX BBIOOPOK JJIsl SKCIEPUMEHTAJIbHBIX JAHHBIX, U3MEPEHHBIX B IIKAJI€ OTHOILECHUH,
¢ oMoILb0 Kputepus duinepa BKIIOYAET CAEAYIOIUE IIark:

1. BbruuciauTh 17151 CpPaBHUBAEMBIX BBIOOPOK T 5y— SMIMPUUECKOE 3HAUEHHUE KPUTEPUS.

2. CpaBHUTB 3TO 3HAYECHHUE C KPUTUUECKUM 3HAUYECHUEM.

IIpakTHyeckoe 3ansitue NeS.

IInanupoBanue JIKcnepuMeHTa M 00padOTKAa JAHHBIX C NMOMOIILIO JIATHHCKUX H
rpeKo-JIaTHHCKUX KBaJIpaTOB

3aganue: CmulaHupoBaTh JKCIEPUMEHT M 00padoTaTh JAaHHble € TOMOLIBIO
JIATHHCKHUX M I'PEKO-JIaTHHCKUX KBaJPATOB

IIpeanonoxum, HalpuMep, YTO SKCHEPUMEHTATOP MCCIEAYET BIMSHHUE IISITH Pa3IMYHBIX
(dbopMyn B3pBIBUATO CMECH, MCIIOJIb3YEMbIX IPHU MPOU3BOACTBE JMHAMHTA, HA HAOIIOAAEMYIO
cuiny B3peiBa. CMmech MO KaxaoW U3 (OpMysn NPUTOTAaBIMBACTCS U3 HApTUU CBIPbS, 00bEM
KOTOpOH MO3BOJIsIET NMpOBEepUTh He Oojee maTH Qopmyin. Jlamee cMmecu NPUTrOTaBIMBAIOTCA
HECKOJIbKUMH OIEepaTopaMu, KOTOPbIE MOTYT CYIIECTBEHHO pa3iudarhbCsi MO KBANU(UKALUUA U
onbiTy. TakuMm o00pa3oMm, OKa3bIBaeTcs, YTO IJIaH SKCIEPUMEHTa JOJDKEH NpPeayCMOTpPETh
«yCpeIHEHHE» BIMSHUS JIBYX BHEIIHUX (PAKTOPOB — MapTHil chIpbst U omeparopoB. [lmaw,
MO3BOJISIOIINN PELIUTh 3Ty 3a/1a4y, COCTOUT B TOM, YTOOBI TPOBEPUTH KAXKAYIO (HOPMYITy CMECH
B TOYHOCTH OJIMH pa3 B KaKJOW MapTHH ChIpbS B TOYHOCTH MO OJHOMY pa3y KaXKJIbIM U3 ISTH
oneparopoB (tabn. 1). Takol muiaH Ha3bIBaeTCs JATUHCKUM KBajpaToM. OTMeTUM, YTO
HaOJII0/IEHUsT PacONIOKEHbI KBaIpaToM, a IsATh Gopmyn (00paboTok) 0003HAUEHBI JTATHHCKUMU
oykBamu A, B, C, D u E — 3TuM u 00bsCHsETCS Ha3BaHUE «IATUHCKUIA KBaapaT». BumHo, 4o
KaK IMapTHH ChIPbsI (CTPOKM), TAK M ONEPATOPHI (CTOIOIIBI) OPTOrOHATIBHBI 00pabOTKaM.

Tabmuua 1 - JlatuHCcKuUi KBagpar s 3a1a4K 0 popMyJiax B3pbIBUATONH CMECH


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

Oneparopst
[Tapruau
CHIPbS
i 2 3 4 5

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

JlatuHCcKkMe KBaApaThl MPUMEHSIOTCS AN TOro, 4YTOObI MCKJIIOYHUTH JBAa BHEIIHUX
HCTOYHHWKAa HCOAHOPOJIHOCTH, T. €. ‘ITO6LI O6€CH€‘-H/ITB CUCTCMATHUYCCKOC TI'PYINIIUPOBAHHUC B
OJIOKM 1O JBYM HampaBleHUsM. TakuM o00pa3oM, CTPOKHM U CTOJOIBI, B CYUIHOCTH,
MPEACTABISIIOT COOOM J[Ba OTpaHUYCHUS HA PAHIOMU3AIIHIO.

B obmem cnyuyae gaTHHCKHMI KBajapar ais p (HakTOpOB WM JATHHCKHUM KBagpaT pxXp —
3TO KBaJpaT, COCTOSIIMKA M3 P CTpoK U p cronbuoB. Kaxmas uz p2 MOJIYYaAIOLIUXCS TYEEK
COJICPXKUT OJIHY U3 P OYKB, COOTBETCTBYIOIINX 00pabOTKaM, MpUUEeM Kaxaas OyKBa BCTpEUYaeTCs
B KaXJOW CTPOKE M KaXIOM CTONOIlE OJAMH W TOJbKO OAMH pa3. Hike naHbl mpumepbl
JIATUHCKUX KBAAPAaTOB!:



MapTuu cbipbA

B D E F G H I J K L M N P
Onepartopsbl p= Z Onepartopsbl y{j.)
Dopmybl 1 2 3 4 5 DopMybl 1 2 3 4 5|Cymma
1 24 20 19 24, 24 111 1 24 20 19 24 24 111
2| 17 28 27 27 29| 128 2 17 28 27 27 29 128
3 18 38 26 27 21| 130 MapTum coip) 3 18 38 26 27 21 130
4 26 31 21 ) 22| 127 4 26 31 21 27 22 127
5 22 26 29| 22| 30( 1239 5 22 26 29 22 30 129
107 143 122 127 126 Vi k) Cymma 107 143 122 127 126]00 0 625|
1|a B c D E T
2| A E c D y(.1.) A 135
3lc D A E B y(.2.) B 101
4o E B A c v(.3.) c 112
s[e c D B A y(.4.) D 146
y[.5.) E 131
Cosur 0
15625
A B C D E 55 0By 526|M(Y~2)-[M(Y)]1~2 Obwan gucnepcua * ph2
B A E c D SS coipbe 50 Jlucriepeua Mo ceipbio
C D A E B 55 onepatop 1324 [lMCriepcua No onepaTopam
D E B A C 58 dopmyn 264,4 Jucnepcua no popmynam
E C D B A 55 owmnbKK 79,2 Jucnepcna ownbru
24 20 19 24, 24
17 33 27| 26| 31|
18 38 26 27 21
26 n 21 ] 22
22 26 31 22| 32
MCTOUHMK B/MAHKA Cymm KB |Cren ceof|Cp HeaF
Dopmyna 264,4 4] 66,1| 10,0151515
MapT. Cbipba 50 4] 12,5| 1,89393939
Onepatop 132,4] 4| 33,1| 5,01515152
Ownbra 79,2 12| 6,6
Cymma 526 24

526
50
132,4
264,4

Dopmybl 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 ol
5 0 0 0| 0| 30
Dopmynbl 1 2 3 4 5
1 0 20 0| 0| 0|
2 17 0 0| 0| 0|
3 0 0 0| 0| 21
4 0 0 21 0| 0|
5 0 0 0| 22| 0|
Dopmynbl 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
g 0 26 0| 0| 0|
DOpMYbl 1 2 3 4 5
1 0 0 0| 24 0|
2 0 0 0| 0| 29
3 0 38 0| 0| 0|
4 26 0 0| 0| 0|
g 0 0 29 0| 0|
DopmMybl 1 2 3 4 5
1 0 0 0| 0| 24,
2 0 0 27 0| 0|
3 0 0 0| 27 0|
4 0 31 0| 0| 0|
] 22 0 0| 0| 0|




IIpakTnueckoe 3ansaTHe Ne6.

CpaBHuTeIbHBIH aHAIM3 KpUuTepus Xu-KBaapaT u kpurepus Kpamepa-Yanma

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

(ITpakTrueckue 3anstus 1 — 4).

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

MartemaTu4eckasi Mojejib Npouecca

MareMaTtnueckoe MOJCIMPOBAHUE IIpollecca HAYyMHAETCS C 3aJaHusl IEPEMEHHBIX.
[TepemeHHBIMU 3a74al0TCs KOJINYE€CTBCHHEIC (bakTopsl, OIIHCHIBAIOIIHE COCTOSIHHE
MIPOM3BOJCTBEHHON CcHUCTeMbl. (OO000IMM MPEACTABICHUE CHCTEMBbI, YTOOBI OXBaTUTh KJIacc
MPOU3BOJBHBIX TIOCIEIOBATEIILHBIX MPOU3BOJICTBEHHBIX CHUCTEMBl. JTamlbl MPOU3BOJICTBA OyaeM
MPEACTABISITh Kak cTaHIUH. COCTOSSHHE CHCTEMbl MIACHTU(MUIIMPYEM MapaMeTpoM t (IMCKpeTHOE
BpeMmsi). B mpomecce mpousBoacTBa UTEpaus Moria Obl OBITh SKBUBAJICHTHA WHTEPBAILY B OIHMH
JIeHb (UK OJTHA MPOM3BOICTBEHHAs CMEHA), U Tora t Oy/eT moKa3bIBaTh KOJUYECTBO JHEU (CMEH).
Bynem omepupoBarh ¢ €IMHUIIAMHU TPOAYKIIMN U 3allaCaMU CBIPbS, «HE3aBEPIICHHOUN MPOTYKITHI
¥ TOTOBOW MPOIYKIINH, U3MEPIEMBIMH B 3THX enuannax’ . Beegem clenyronue 0003HaueHus s
00IINX MOKa3aTeel 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) —He3aBepiiieHHAsT IPOTYKIIMS, JOCTYIIHAS /IS | CTAHIIMU B MOMEHT t;
Moenb npOoU3BOACTBEHHOM CHCTEMBbI 331a€TCSI CUCTEMOI peKyppeHTHbBIX dopmyi (7.1 — 7.5):

Cranmus 1

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

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

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

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

B ypaBnenun (7.3), 3amaercst 00beM HMPOM3BOJCTBA JUIA CTaHUUM co 2-i mo n-to. OO6beM
MIPOM3BOJICTBA OTPAHMYMBAETCS MPOU3BOJUTENIBHOCTHIO CTAaHIMM HMIJIM KOJMYECTBOM JIOCTYIHOM
HezaBepuieHHOM mnpoxaykuuu (WIP). Otmerum, uyto 3Hadenne WIP Bcerma HeoTpuLaTeNbHO.
VYpaBuenne (7.4) ananorudHo ypaBHeHuto (7.2), Ho Beraucisier WIP s Bcex cranmuit kpome N-id.

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



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

B pexkyppeHTHBIX ypaBHEHMSAX (ISl BBIYHACICHMS 3HAYCHUH NEPEMEHHBIX B MOMEHT t = 1,
JIOJIKHBI OBITH OIPEIEICHBI 3HAUEHUS BCEX NIEPEMEHHBIX JUIsl MoMeHTa t = (0. Bepxuuit npenen i t
HE YCTAaHOBJICH, HO IIPU MOJCIMPOBAHMM D3TOT IPENEN 3alaeTCsi HCCIENyeMbIM HHTEPBAJIOM
BpeMeHU T, Ha3pIBAEMbIM BPEMEHHBIM T'OPU30HTOM.

Ecin npou3BOAMTENBHOCTH CTAHLUMN H3BECTHBI B IIPEJENIaX BPEMEHHOIO TOPHU30HTA, U
3a/laHbl HayaJbHbIC 3HAUEHUS NEPEMEHHBIX B MOMEHT BpeMeHM t=0, TO coCTaBlIEHHas cHUcTeMa
YPaBHEHMH M0O3BOJIIET BBIYMCIUTDH COCTOSHUS CUCTEMBI [UIs JIFOOOI0 KOHEYHOro MEepHoa BPEMEHH.
Kaxxnast nepeMeHHas B MOMEHT BPEMEHH t 3aBUCUT TOJIBKO OT IIEPEMEHHBIX B MOMEHT BPEMEHH t-1
U BBIOpaHHBIX JOMOJIHUTEIbHBIX NEPEMEHHBIX B MOMEHT BPEMEHHU t, Mbl MOKEM BBIYMCIHMTH BCE
IIEPEMEHHBIE JIUIs1 MOMEHTa t =1, 3aTeM BBIUMCIUTDH IEPEMEHHBIE B MOMEHT t = 2, U Tak Jajee 10 t =
T. Jlnst Toro, 4roObl MepeMEHHbIE PEIIEHUs JIETKO MOIy4aluch B JIFOOOW 3aJlaHHBIE MOMEHT t,
NEpEMEHHbIE CJEIyeT YMOPAJOYUTh TaK, YTOOBl 3HAYEHHE KAKIOW CIEAYIOUIed MNepeMeHHOH
3aBHCEJI0 TOJBKO OT PAHEE BBIUUCICHHBIX IEepeMEHHbIX. U1 paccMaTpuBacMON CHCTEMBbI
YPaBHEHUH 3TOT NOPAJOK TaKOB:

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

Cay4aiinble nepeMeHHbIe

B mpousBoacTBEeHHOM mpuMepe, Kak B OOJIBIIMHCTBE WMHTAIIMOHHBIX MOJIEJICH, TOYHBIE
3HAYCHHUsI HEKOTOPBIX IIEPEMEHHBIX HEW3BECTHHI. Harmpumep, NPOM3BOIUTEIHLHOCTH CTaHIIAN
HEW3BECTHBI M SBJSIOTCS CIy4alHBIMM BEJIMYMHAMM, MUMEIOIIMMHU 3aJlaHHOE pachpesneicHue. B
cinydyae UrpokoB, «mepepadaThIBAOIIMX» CIIMYKU, IPOU3BOIUTEILHOCTH OMPEIEsUIUCh OpOcCaHUuEM
Kyouka. [1oaTOMYy TIPOM3BOIUTEIEHOCTh Kaxaoro Mrpoka Ha KaXIOW WUTEpAUH ONPEIeIsIach
CIIy4aifHON BEIMYMHOM C JUCKPETHBIM DPABHOMEPHBIM paclpeiesieHHEM, B HHTEpBajie ILEIbIX
3HaueHui ot 1 j10 6.

B Oomnee o6meM cnydae mpennoyiaraercs, 4YTO Kaxaas HPOU3BOAUTEIBHOCTh HMEET
HEKOTOpOE 3aJaHHOe pachpezencHue. Torma NpPOU3BOIUTEIBHOCTh |- CTAHIMM B MOMEHT t
ABJISIETCSl  peali3alued CiaydyalHOM BEJIMYMHBI, KOTOpas WMEET MJaHHOE paclpeiesieHHe.
Pacnipenenenue MOJKET OBITH CBOUM VIS KaXJ10pH CTaHIHNH, TO €CTh

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

YnpasJjieHue MOAeJIMPOBAHHEM

Tenepp MOXKHO oONHCaTh MPEACTABICHHYIO BBIIE HUIPY B TEPMHHAX BBEICHHBIX
IepeMEeHHbIX. MOAenMpoBaHie HAYMHACTCS C 3aJlaHHs] HAYAJIBHOI'O COCTOSIHUSA CUCTEMBI, KOTOPOE
orpezenseTcs 3Ha4YeHUsIMH ITepeMeHHbIX B MoMeHT t=0. B Hamem npumepe:

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

[Ipon3BOIUTENBHOCTH TEPBOTO MEpuoja BHIOMPAIOTCS KaK 3HAuY€HUs pPaBHOMEPHO
pacripe/ielIeHHbIX CIy4allHbIX BEIMYMH (OpOCOK KyOHKa):

C,()=4, C,()=2, C,(1)=5.
[To ypaBHEHMAM MOJIENN PACCUNUTHIBAIOTCS 3HAYEHUS IEPEMEHHBIX B 1 -1 ITepuoa:
Pl(l) =4, Wl(l) =0, P, @) =2, W, 1) =0, Ps(l) =2.

MogaenupoBanre 2- WTEpalld, C HOBBIMM  3HAYEHHUSIMU MPOU3BOAMUTEIBHOCTENH Kak
CIy4alHBIX BEJIMYUH ISl t = 2:

C,(2)=3, C,(2)=4, C,(2)=1;
P(2)=3 W(2)=2 PR(2)=4 W,(2)=0 FR(2)=1.
AHaJOrn4HO MOAENUPYETCs 3-51 UTepPALUSL:

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



PG =1 W,3)=1 PRE@=2 W,(3=3 P@O)=1.

[Tponecc mpopomKaeTcs: MOCIeI0BATENbHO, TOKA HE OYAET JOCTUTHYT BPEMEHHOM TOPH30HT
T =10.

MopneaupoBanue THHAMHYeCKoii cucTembl B MS Excel

Bnauane monenupyercs mepexoi CUCTEMbl M3 COCTOSHMS B MOMEHT t=0 B COCTOsSIHHE B
MoMmeHT t=1. [IpousBogutensuoctu 1-i, 2-i1 u 3-i1 cranumii Moaenupyrorcs B sueiikax B4,E4 u H4,
COOTBETCTBEHHO. B kaxmoil u3 »THX s4eek 3amucaHa ¢opMmyna, 3agaronias pPaBHOMEPHO
pacipeeNieHHYIO [EJI0UYHUCIECHHYIO CIIy4YallHyI0 BETMYMHY B UHTEepBaJie oT 1 70 6:

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

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

BapuanTbl 3a1aHui

Hcnone3yss mMaTeMaTH4yecKyr0 Mojelnb, 3afaBaemyro (opmymnamu (7.1)-(7.5), mocTpoutsb
KOMITBIOTEPHYIO MO/IEJIb, IPOU3BECTH MOAETUpOBaHuE padoThl B TeueHue 100 cMeH it pa3inuHbIX
MIPOU3BOJCTBEHHBIX JUHUN. OLEHUTh CPEeIHUN BBIXOJ TOTOBOM MPOAYKLHMH 3a CMEHY, U €ro
CpeIHEKBaJpaTUyecKoe  OTKIOHeHue. OmnpenenuTb  CpeAHHME  IOKa3aTelu  KOJIMYEeCTBa
HE3aBEPILIEHHON MPOIYKLIUH.

1) npou3BOJACTBEHHOM JMHUM COCTOSINEH M3 4 CTAHKOB, CIy4aiiHas BEJIMYMHA 33Jalolias
MIPOU3BOJUTENBHOCTh KaXJOr0 CTaHKa MMEET pPaBHOMEPHOE paCIpelelieHHe CO CpPEeIHUM
3HaUEHUEM PaBHBIM 5 U nucnepcueii 4.

2) MPOW3BOJICTBEHHOMN JIMHKH, COCTOSAIICH W3 5 CTaHKOB, CilydyaifHas BEIMYHMHA 3aar0Iias
IIPOU3BOJUTENIBHOCTh KAXKIOI0 CTaHKa MMEET TPEYrojibHOE CO CPEIHUM 3HAYEHHEM paBHBIM 6 U
nucriepcuet 4.

3) MpOM3BOJICTBEHHON JTMHUHM COCTOSIICH M3 5 CTaHKOB, CIy4aiiHas BEJIMYMHA 3aarolias
MIPOU3BOIUTENIBHOCTh KaX/10I0 CTaHKa UMEET HOPMaJIbHOE pacHpeeIeHne CO CPEIHUM 3HAUEHUEM
paBHBIM 7 U qucnepcuei 4.

IIpakTnyeckoe 3anstue Ne8. IlocTpoenme amarpaMM 0TOOpaXkaKIIMX Pe3yJbTAThI
IKCIePUMeHTAa

VII ®umepa npenHa3HayeHO JJIs COINOCTABIEHUS JBYX BBIOOPOK 10 4acToTe
BCTPEYaEMOCTH MHTEPECYIOIETo uccienoparens s pexra.

(cpaBHEHUE IBYX BBIOOPOK, MPEACTABIEHHBIX U3MEPEHUEM IO TUXOTOMUYECKOH IIIKaJIe)

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

Cytp yrnmoBoro mnpeoOpa3zoBanus Duinepa COCTOMT B MEPEBOJE IMPOLEHTHHIX J0Jei B
BEJIMUMHBI [IEHTPAJIbHOIO YIJa, KOTOPBIA M3MepsieTcs B paauaHax. boibliedl mpoueHTHOH oiie
OyZeT COOTBETCTBOBATh OOJBIIMN YTOJI @, a MEHbIIEH J0J€ - MEHBIIUN YroJl, HO COOTHOLICHHUS
3J1eCh HE JTHHENHBIC:

¢ = 2*arcsin(+P),

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

IIpn yBenu4yeHMM pacxXOXKAEHUs MEXAYy yriaamu @l M @2 M yBelIMUYEHUS YHCIEHHOCTU
BBIOOPOK 3Ha4YeHHE KpUTepus Bo3pacraeT. Uem Oosblie BeauuMHa O*, TeM Oojee BEPOATHO, YTO
pa3ianuns JOCTOBEPHBI.



l'unoressr YII @umepa

Ho: ons nur, y KOTOPBIX MPOSIBISIETCS UccaeayeMbiii adekrt, B BeiOOpke 1 He Oosblie,
4eM B BEIOOpKE 2.

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

Orpanunuenus YII ®@uiepa

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

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

Hwxuuii npenen - 2 HabmroaeHus B OJHOM U3 BBIOOPOK. OHAKO JOJKHBI COOTIOAATHCS
CJIETYIOIIAE COOTHOIIECHUS B YUCIICHHOCTH JIBYX BBIOOPOK:

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

n=2 -> n,>30;

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

nNi=3 ->N>7;

B) €CJIM B OJTHO# U3 BEIOOPOK Beero 4 HaOII0ICHUS, TO BO BTOPOM JTOJDKHO OBITH HE MEHee 5:

ni=4 -> n>5;

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

B mpuHIMIIE BO3MOXHO W COIOCTABJICHUE BHIOOPOK, HE OTBEYAIOIIMX ATOMY YCIIOBHIO,
HaIpUMep, C COOTHOIICHUEM ni=2, N;=15, HO B ATHX CIIy4asX HE yJACTCS BBISIBUTH JOCTOBEPHBIX
pa3Inuui.

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

Ya006CTBO MaHHOTO KPUTEpUS OYEBUAHO: OH MOXKET IMPUMEHSATHCS K KavyeCTBEHHBIM
JAaHHBIM, 00BEM BBIOOPOK MOXKET OBITh HEOOIBIINM, OH MPHUMEHSETCS K IMPOICHTHBIM JIOJISIM
(KOTOpBbIE OYEHb PACHIPOCTPAHEHBI B SKOHOMHUKE, ICUXOJIOTHH U MEJaroruke).

OrpanuyeHnus AJis1 NPUMEHEHHs YIJI0BOro npeodpazoanus Ouiepa:

1. IlpoueHTHBIE JOMU AOKHBI OTpakaTh BEPOSITHOCTh TMOSIBICHUS COOBITHS B OJHOM
BbIOOpKE, T.€. B cymMmMe cocTaBisaTh 100%.

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

3. Hwxnwuit penen — 2 HaOMIOSHUS B OJJHOU M3 BBIOOPOK. [Ipr 3TOM HEOOX0AUMO, YTOOBI
BBIOOPKH YZAOBIETBOPSIU CIEAYIOIUM YCIOBHSIM:

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

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

- €CIIM B OJIHOM BBIOOpPKE pOBHO 4 HAOIIOIEHUS, BO BTOPOW JTOJKHO OBITH HE MEHEe 5.

IIpakTuyeckoe 3anaTue Ne9. [locTpoeHue rpeko-JIaTHHCKUX KBaJPATOB U NPOBe/AeHHe
AUCIEPCHOHHOI0 AHAJINU3A Pe3YJIbTATOB IKCIIEPUMEHTA

3agaHue: MOCTPOUTH TPEKO-TATUHCKWE KBAApaThl U TPOBECTH AMCIIEPCHOHHBIM aHAU3
pe3yabTaTOB IKCIIEPUMEHTA.

IIpoueaypa oueHuBaHus

O1ieHKa BBIMOJIHEHHON MPaKTUUECKOW paboThl TPOBOIUTCS IO CIETYIOLUUM KPUTEPHUSIM:
Hanuuue Bceil cymecTBeHHON nHpOpManuu o padore

TO4YHOCTB U ITOJIHOTA IIPEIOCTABIISAEMBIX CBEICHUI

HenpoTtuBopeurBocTs MpUBOIUMON HH(OpMaLIUN

[TpaBUIBHOCTH HHTEPIPETALMN U BHIBOJIOB, KOTOPbIE CAETIAHbI 110 pe3yJibTaTaM padOThI
CreneHb TOCTHKEHUS CTYAEHTOM MTOCTAaBJICHHOMN 1EIn

O60CHOBaHHOCTH MMPUMEHSEMOTO PELICHHUS

['pamoTHOCTH (comepkaTeabHas) UCIOJIb3yEeMBIX (POPMYIHPOBOK

NogakrwnpE

Kpurtepun oneHk# 3a 0TYETHI IO IPAKTUYECKUM padboTaM:



— OLICHKA «3auT€HO» CTABUTCS CTYAEHTY, KOTOpBIM IPOJEMOHCTPUPOBAI PE3YJIbTAThI
BBINOJIHEHUS PAKTUYECKOW pabOThl, COOTBETCTBYIOIINE MOCTABIEHHBIM 3aJa4yaM, M MPeI0CTaBUII
oT4yer, O(OPMIICHHBIH JOJDKHBIM O0pa3oM M COJEpKALIMA KpPaTKOE OINUCAHHE MOIYYEHHBIX
pe3yibTaToB;

— OILICHKA «HE 3a4TE€HO0)» CTABUTCS CTYJEHTY, KOTOPbII HE IPOAEMOHCTPUPOBAI PE3YJIbTAThI
BBITOJIHEHUS! IPAKTHUECKOW pabOThI MM HE PEACTABIII 110 HEH OTYET WM MPEICTABICHHBIN OTUeT
HE COOTBETCTBYET TPEOOBAHUAM 110 0(OPMIIEHUIO.

7.3.0neHOYHbIE CpeacTBa JAISNPOMEKYTOYHOH aTTecTallid IO HTOraM OCBOCHUS
JAUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTeCcTAlu

Cemectp 1
Ne Bonpocs! Kk 3a4ery
n/n
1 | OGmue noHATHS O HAYKe, ee HEeNsIX U QYHKIMAX U CYITHOCTHBIX NPH3HAKOB.
2 | O0miee MOHITHE O METOAOJIOTUU HAYYHOTO UCCIICAOBAHMS, €€ aCIEeKTaX U PYHKIHUIX.
3 | CkpbITHE MEXaHU3MBbl HAYYHOTO TBOPUYECTBA M ITHKA MCCIICIOBAHHUS
4 | MarepuanucTuyeckas JUaJeKTHKa KaK TPaJULIMOHHAs METOI0JI0IMYeCcKasi OCHOBA
HAYYHOTO MCCIICIOBAHHUS.
5 | I'Hoceonorusi Kak METOOJIOTHYECKAsi OCHOBA HAYYHOT'O MCCIICIOBAHUSL.
6 | Jloructuueckne 3aKOHBI M JIOTHCTHYECKHE (DOPMBI MBIIIICHHS KaK METOJOJIOTHYECKHE

OCHOBA HAYYHOI'O UCCIICAOBAHUS.

CHCTEMHO-CTPYKTYPHBII OAXOJ.

7
8 | CuHepreTnyeckuil MoIXo1.
9 | AHTPONONIOTUYECKHI TOIXO/.

10 | 'epMeHeBTHYECKHH OJIXOA.

11 | I'ymanucTryeckuii (JINYHOCTHO-OPUEHTHUPOBAHHBINA OJIXO0/).

12 | KynabpTyposiorn4eckuid oJIXo/I.

13 Busl HAYYHOI'O UCCIICAOBAHUS U UX CYIIHOCTD.

14 | OOmue noHsATUSI O METOJIaX HAYYHOTO UCCIICIOBAHMS M MX KiIacCU(DUKaIUs.

15 MeTtoasl OMITMPUYICCKOT'O NCCIICTOBAHUS.

16 | MeToIpI TEOPETUIECKOTO UCCIICIOBAHMS.

17 | Bo1bop TeMbl U opraHu3ausi HAY4YHOTO UCCIIEJOBAHMSL.

18 | MeToauka uccienoBaTeabcKoil paboThI.

19 | ConepxaHue U pe3yabTaThl UCCIICTOBAHMSI.

20 | CtpykTypa BeJJleHHs JUCCepTaIU.

21 | OcHOBHAs YaCTh JIUCCEPTAIMOHHON PaOOTHI.

22 | OCHOBHBIC IMpaBuJjia NOATOTOBKHU PYKOIIMCH K IICYATH.

23 | Hayunas ctatbsl.

24 | MeTtonudeckue peKOMEH TallHH.

25 | Te3uchl JOKJIAA0OB U BHICTYIICHHH.

26 | Kakue ypoBHH HCCIICIOBAHUS CYIIECTBYIOT B HayKe?

27 | Kakue Buabl HaOJMOAeHUS OBIBAIOT?

28 | B yem 3aKi1t04aroTCsl OCHOBHBIC (DYHKIIMY M HEJIOCTATKY HAOJFOICHUS?

29 | B yem cocTosIT 0COOEHHOCTH DKCIIEpUMEHTa?

30 | Kakue ObIBatOT BHJIbI SKCIIEpUMEHTA?

31 | K xakoMy ypOBHIO HAy4YHOTO MCCIICJOBAHUS OTHOCHTCSI MBICIICHHBIN SKCIIEPUMEHT?

32 | KakoBo 3HayeHue GpopMaIu3aiy B HAYYHOM [TO3HAHUU?

33 | KakoBa ¢ynkius abctparupoBanus?




Bonpocs! k 3auery

n/n

34 | B yeM cOCTOUT OrpaHUUYEHHOCTH A0CTPAKITUHU?

35 | Kakue ObIBatOT BUJBI MHIAYKIIMH?

36 | HazoBure cnenuguyeckrue 4epTbl HAYYHOI'O MCCIIEI0BAHMUS.

37 | Hayka kak ¢opma OOIIECTBEHHOTO CO3HAHUsS, COIHMAIBLHO 3HAYUMOW JEATEIBHOCTH,
CpeACTBO Npeodpa3zoBaHus 00IIECTBA U TUYHOCTH.

38 | CtpykTypa 1 (yHKIIMH TEOPHH.

39 | Postb 1 MECTO PAKTUKHU B MO3HAHUH MUPA M B HAYYHOM HCCIIEJOBAHUH.

40 | PackporiTe B3auMOCBsI3b  (GUIOCO(MCKOM W HaydHOW MeTomosioruu. KakoBbl  ux
NPUHIUIHAIBHBIE OTINYHSA?

41 | Yto o3HauaeT «0OBEKTUBHOCThY HAYYHOIO 3HaHUA? PackpoiiTe KOHKpPETHOCTh MOHMMAHUS
O00BEKTUBHOCTH HAYYHOTO aHAIIN3A.

42 | laiiTe XapaKTepUCTUKY CYOBEKTHOCTH HAYYHOH METOJJOJIOTHH.

43 | IToka)kuTe NCTOPUUYECKUI XapaKTep CPEACTB HAYYHOTO aHAIIN3A.

44 | Kakue KpUTEpUM HAYYHOCTHU 3HAHUS aKTyaJIM3UPOBAIUCH B MOCTKJIACCHUYECKON HayKe U
nouemy?

45 | OTMeTbTe KOHIENTYalbHbIE OCHOBBI MHTETPAIMM HOMOTETHYECKOH M Hueorpadudeckoit
METOOJIOTHH B COBPEMEHHOW HayKe.

46 | laliTe XapaKTEpPUCTHKY METOJOJIOTUYECKOH KyJIbType HAydyHOro aHaium3a. Yem
orpejensercs: Npo(ecCHOHANIN3M HAayYHOTO CTUIISL aHaIn3a?

47 | B ueM coctrouT mpobiema «ipenenaoB Hayku»? Kakue OCHOBBI M MPEANOCBUIKH JUIS
BO3HUKHOBEHUS «IIPEJEJIOB HAYKH» MOXKET COJiepXkKaTh B ce0e METO10JIOTHYECKUI aHaIu3?

48 | OTmerbTe POPMBI 3HAHMUS, XapPAKTEPHBIE I YMIIMPHUECKOTO YPOBHS MO3HAHMUS.

49 | HazoBure cnenn(uky Hay4yHOM runoresbl kak (opmbl 3HaHusA. Oxapakrepusyiite nporecc
BBIJIBUKCHHUS TUIIOTE3bI U €€ MTPOBEPKH.

50 | PackpoiiTe cnenuduky NpoBepKH UCTUHHOCTH HAYYHBIX TEOPUI B 3aBUCUMOCTHU OT CTETIEHU
ux Gpopmann3almi.

51 | Kakue npemiosxkenus ((hakThl) B HAyKE MOTYT Ha3bIBATHCS MPOTOKOJIbHBIMU?

52 | Kakue ¢pyHKIMY B HAyKe BBIIOJHSET Mpolielypa HHTEpIpeTaun?

53 | Kakue cBOCTBa CUCTEMBI TO3HAHUS XaPAKTEPU3YIOTCS TEPMUHAMU «MMMAHEHTHOCTB)» U
«UMIUTAIUTHOCTH»?

54 | PackpoiiTe MexaHU3M BJIMSHUS HAYYHOH METOO0JIOTHH Ha MPOLIECC TEOPETUUECKOTO
MO3HAHUS.

55 | Ilokaxute B3aMMOCBSI3b METOJIOJIOTHH U MJICOJIOTHH HA TEOPETHUECKOM YPOBHE TIO3HAHUSI.

56 | [ToaroToBbTe KpaTKyl XapakTepUCTHKY oOmiero 3ambicia TeMbl: OcobeHHocTH
OMOJIOTHYECKOTO MCCIIEJOBAHUSI.

57 | ApryMeHTHpPOBAaHO H3JIOXKHUTE MpoOsieMy, OOBEKT, MpeaMeT, ILeb, 3aauyd U TUIOTEe3y
WCCIICIOBAHMSL.

58 | CocraBbTe miaH cbopa HH(pOPMAIMH IO TEME.

59 | Ha3oBuTe yciaoBuUs MONyYeHHUs] OObEKTUBHON OIIEHKH ICUXOJIOT0-TIeJarOrn4ecKux sBICHUI
Y TIPOIIECCOB U BO3MOYKHBIE TPUYHMHBI OIIMOKH MPH OIICHUBAHUH.

60 | Ilepeuncnure TpeOOBaHUS K IPOIEIype MPOBEACHUS TECTUPOBAHMSL.

61 | OxapakTepusyiiTe TOCTOMHCTBA METOIOB HAOJIOICHUS U SKCIICPUMEHTA.

62 | BeigenuTe NpeanoioXKHUTEIbHBIN MpeaMeT U3yYeHHsI B CIEAYIOIIHUX HCCIIEA0BATENbCKUX
TeMax: (QOpPMHpPOBAHWE aPTUCTH3Ma Kak DJIEMEHT IIOATOTOBKH OYIyIIEero IIenarora;
TOTOBHOCTb K CaMOpPa3BUTHIO Kak Lelb OOpa3oBaHMs; MCIOJIb30BAaHHE HOBBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHI B MPOOJIEMHOM 00YyUEHHUH.

63 | Chopmynupyiite TeMy U 00BEKT UCCIIE0OBAHUS, B KOTOPOM BBIJIENICH CIEYIOIUI peIMeT:

neaarorudcCKrue yCjaoBus ajarnTalnun 33py6e)KHI)IX T'YMaHUCTHUYCCKUX CUCTEM O6paSOBaHI/I$[
K 0COOEHHOCTSIM POCCUNCKOM IeHCTBUTEIBHOCTH.




Ne Bonpocsl k 3a4eTy
n/n

64 | Uem 00OBsiCHAETCS BO3MOXKHOCTh MHOTHX Pa3JIMYHBIX MHTEPIIPETAlMii OJHOTO M TOTO JKE
negarornyeckoro Qaxra?

65 | UeMm oTiIMUalOTCS JIOTHYECKAsI U XYJ0)KECTBEHHO-00pa3Hasi HHTEpIpeTarys?

66 | OOBsicHUTe, KAK MUHUMH3UPOBATh BIMSHUE JIMYHOCTHOTO (haKTopa HMHTEpIpeTaTopa Ha
pe3yNbTaThl HHTEPIPETAIHH.

67 | Beipazute oHYy U Ty K€ MBICIb (HampuMmep, 0 HeoOXxoauMocTu audHepeHInpoOBaHHOTO U
VHIUBHUIyaIEHOTO MOJX0/Ia K yYaIMMCsl) UCIIOb3Ys PA3HbIe CTHIIM M3JIOKCHUS: HAYYHBIH,
y4eOHO-TIeJarOrHUeCKU i, MOMYJISIPHBIN.

68 | CocTaBUTh KOHCIIEKT HAyYHOU CTAThH.

69 | [Ipoananu3upoBaTh NMPaBUILHOCTH O(DOPMIICHHS HAYYHOW padOTHI (IUIIOMHOW padoTHI,
JIUCCEPTALIVH).

7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
MPOBeIeHHS
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluH

O1eHKa «3a4TEHO» BBICTABIISIETCS B CIIy4ae €ClIU
CTY/IEHT, OTBeuasi Ha BOIPOC CBOOOIHO ONEPUPYET
TEPMUHOJIOTMEN, TPAMOTHO CTPOUT CBOKO pEUb,
OTBET OCHOBAH Ha U3YYEHUU HE TOJIBKO y4eOHOM!,
HO ¥ HAyYHOM JINTEpaTypbl U HOCUT OCMBICIICHHBIN
XapakTep, a He XapakTep «3a3yOpruBaHUsL», IPU
9TOM CTYJIEHT JI0JIKEH BbICKa3bIBaThb COOCTBEHHYIO
1 3auer MO3UIIMIO 10 HauboJiee CIIOPHBIM BOIIPOCAM.
CTyzeHT NOJHOCTHIO PaCKPBIBAET MOCTABICHHBIN
BOIIPOC ¥ OTBEYAET HA JOMOJIHUTEIBHBINA BOIIPOCHI

«3a4YTCHO»

OI1leHKA «HE 3aUYTEHO» BLICTABIAETCSI B TOM
cllydae, €Clid CTyJIEHT He OTBEYaeT Ha BOIPOC,
00 OTBET HOCHT XapaKTep «0OPBIBOYHBIX)
3HaHui. CTyneHT haKTUIeCKH He OPUEHTHUPYETCS
B BOIIpOCE.

«HC
3a4TCHO»




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumeHnoBanue
NPAaKTHKYM, JP.) 3EC
1 | I'epacumos b. 1. OCHOBBI HAYYHBIX UCCIICIOBAaHUN VY4aebHOe mocobue 2018 3BC
«ZNANIUM.CO
M»
2 Osuapos A. O. Meroaonorust HAyYHOTO MCCIIEIOBAHUS YyeOHuk 2019 SBbC
«ZNANIUM.CO
M»
3 | Munsko J. B. Mertoapl TPOTHO3UPOBAHUS U UCCIIEAOBaHUS | YueOHOe mocodue 2017 3BC «IPRbooks»
ornepanun
8.2. lonoHuTEIBHAS JIATEPATYPa
KounyecTBO B
Tun (yueOHuMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudamorexe /
n/n MeToanYecKoe mocoome,
HaumenoBanue
NMPaKTHKYM, AP.) 3EC
1 | CkBoproBa JI. M Metoaonorus Hay4HbIX UCCIIEI0BaHUN YyeOHoe nmocobue 2014 9BC «IPRbooksy»
2 Teunena B. 3. Opranu3zanus ucclieJ0BaTeIbCKOM V4eOHO-METOTNYECKOE 2016 OBC «IPRbooks»
JEeSTeIbHOCTH C UCTIONB30BAHUEM nocooue
COBPEMEHHBIX HAYIHBIX METOJIOB
3 JlammaeBa M. T. Metoaonorust HAy4HbIX UCCIIEIOBaHUN YuebHoe rmocobue 2017 OBC «IPRbooks»




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

CHUCTEM

WebofScience[DnekTpoHHbIld pecypc| : MyIbTHANCHMIUIMHApHAs pedepaTuBHaAs Oasza
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016—. — Pexum JOCTYyIIA:
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

Scopus [DaekTponnblii pecypce]: pedeparuBHas 6asa mannbeix. — Netherlands: Elsevier,
2004—. — Pexxum noctyma: scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrI.
Elibrary[OnekTpoHHbIii pecypc] : HayuyHas dJeKTpoHHas OuOnmoreka. — MockBa: HOB,
2000—. — Pexxum nocryma: elibrary.ru. — 3ari. ¢ akpana. — S3. pyc., aHri.
SpringerLink[Dnextponnsiii  pecypc] : [6asa mammbix]. — Switzerland: SpringerNature,
1842—. — Pexxum nocryma: link.springer.com. — 3ari. ¢ skpana. — 3. anr.

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

Cambridgeuniversitypress[DIeKTpOHHBII ~ pecypc] : OJKypHaIbl  HM3JAaTeNbCTBA.  —

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

NEICON [DnexTpoHHBIN pecypc|: IeKTpoHHAss UH(POpMAIHs: apXUB HAYYHBIX KYpPHAJIOB.
— MockBa: HOMKOH, 2002—. — Pexxum mocryna: neicon.ru/resources/archive. — 3ari. ¢
sKpaHa. — 3. pyc., aHIJL

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanvenosammne IO PexBU3UTEI IlOI“OB?pa
n/n (nara, HOMep, CPOK ACeHCTBHUA)
1 Windows I[OVFOBOP Ne 690 ot 19.05.2015r., cpok
JIEHCTBHSI - OECCPOUHO
2 Horosop Ne 690 ot 19.05.2015r., cpok

OfficeStandart neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBus - GECCPOUHO

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI A5 OCYIIeCTBJIEHHSA

00pa30BaTeIbLHOTO MPOIeCcca Mo THCIUTLINHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
N/ | NPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
MOMELIEHUH VI CAMOCTOATEILHOMN
padoThl oGyuaomuxcs (HOMep ayAUTOPHH)
VYuebnas aynutopus ans  npoBeaeHus | Ctomsl Y4EHUYECKHE JIByXMECTHBIE
3aHATUHA  JIGKUOHHOTO  Tuma. YueOHas | (MOHOOJIOK), CTOJ YUEHUYECKUI
ayquTOpUsl  JUIsL  TIPOBEINEHUS  3aHATUH | IBYXMECTHBIM , CTOJ NPENOJaBaTEIbCKUI
CEMHHApPCKOro TUNa. YueOHas ayIuTopus Ui |,  CTyl  NPENnoAaBaTeIbCKUM,  JTOCKa
{ | KYPCOBOTO MPOEKTHPOBAHHs (BBITIOJIHEHUS | ayAUTOpPHAsS (menoBas), Kagenpa,
KYpCOBBIX pa0oT). YueOHas ayauTOpusi Uil | IPOEKTOP, IKPaH.; KOMIIBIOTED.
IIPOBEJIEHUS TPYNIIOBBIX U WHIUBUAYAJIBbHBIX
KOHCyJbTallMil. VYueOHas ayauropus JUis
IIPOBEJICHUS 3aHATUH TEKYLIEr0 KOHTPOJIS U
npomexytounoi arrecraimu (C-801)
2 KomnbroTepHsiit knacc. YueOHast aynutopus | [lepeHocHoit mpoektop , sKkpaH., CTombl

JJIsL IPOBCACHUA 3aHATUH JICKOMOHHOI'O TUIIA. | YYCHUYCCKUE, CTOJ HpeHOHaBaTeHBCKHﬁ,




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VYuebHasg  ayauTopus AN IPOBEAEHUS
3aHATHM CEMUHApCKOro Tuma. YyeOHas
ayauTopus Ul NPOBEICHMS JIaOOPaTOPHBIX
pabot. YuebHas ayauTopus Ui KypCOBOTO
IIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YuebHas ayAuTOpUs Ui IPOBEICHUS
IPYNIOBBIX U WUHIVBUAYaAJIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JUIs
IIPOBEJEHUS 3aHATHN TEKYLIEr0 KOHTPOJIA U
MIPOMEXYTOUHOM  arrecrauuu.  Kabuner

nH(pOpMaTUKH (KOMIbIOTEpHBIE Kiacchl). (-
814)

crynbs, [IK ¢ Beixogom B cetb MIHTEpHET .

[Tomerienne il CaMOCTOSITEIBHOU pPabOThI
cryaentos (I'-401)

Croubl Y4YEHHUYECKHUE, CTYJbs
yuennueckue, IIK ¢ BbIXOZOM B ceThb

WNuTepuer




