MMHUCTEPCTBO HAVKU 1 BBICILIEI'O OEPA30BAHM S POCCUMCKOM ®EJEPALINNA
denepanbHOE rOCYIapCTBEHHOE 0I0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHUs
«TonpATTUHCKUY IOCYJapCTBEHHBIN YHUBEPCUTET)

b1.B.04

(uHOexc oucyuniuHsl)

PABOYASA ITPOI'PAMMA JUCIIAIIJIMHDBI
Meroavka NOCTaHOBKH U IIPOBEJEHUS SKCIIEPUMEHTA

(HaumeHosaHue OUCYUNIUHbL)

10 HAITPABJICHUIO ITOATOTOBKH
44.06.01 O6pa3oBaHue U EAArOTUYECKUE HAYKU

HaIpaBJIEHHOCTH (IpOouIIb)
Teopust u MeToanka npoecCuoHAIBHOTO 00pa30BaHUs

®opma o0OydeHus: oyHast
I'ox mHabGopa: 2020
O6uas Tpynoemkocts: 6 3E

Pacnpeue.nenne YaCoB JUCHUIIJIMHBI IO CeEMeCTPpaM

CemecTtp 1
Popma KOHTPOJIA 3auer Hroro
Buna 3anustuii
Jlexuuu 18 18
JlabopaTopHbie
[IpakTnueckue 18 18

PykoBoacTBO: KypcoBbie paboThl (ipoekTh) / PI'P

HpOMC)KYTO‘-IHaH aTTeCTanusa

KonrakTHas pabora 36 36
CamocrosrenbHas paborta 180 180
KonTpons

HUroro 216 216




Pabouyto nmporpamMmy coctaBui(1):

[Ipodeccop nenapramenta MarucTpaTypsl (OU3HEC-IPOrpaMM), TOKTOP SIKOHOMHUYECKHUX HAYK,
npodeccop, Capenkos JI.J1.

(Oondicrocms, yuenoe 3eanue, cmenens, Pamunus 1.0.)

PykoBoauTenp nernapraMeHTa MarucTparypsl (OM3HeC-MporpaMM), KaHIUIaT IKOHOMHUYECKUX HAYK,
noteHt, lllepcroouToBa A.A.

(OondicHocmy, yueHoe 36anue, cmenenv, @amunus U.0.)

PenenzupoBanue paboueid mporpaMmbl AUCUUTIIHHBL:

OtcyTcTBYET

Penensent

(OondcHocmy, yueHoe 36anue, cmenenv, @amunusa 1.0.)

PaGouas nporpamma aucuuIuinHbl cocTaBieHa Ha ocHoBaHuM OI'OC BO u yuebHOro miana
HanpasiieHus noarotoBku 44.06.01 O6pazoBanue u negarornyeckrue HaykKu

Cpoxk neiicTBusi padoueii nporpamMmbl JucUIIMHbI 10 «30» aBrycra 2024 r.

COT'JTACOBAHO

3aBenyromuii kadeapoi / pyKoBOIUTENb JAenapTamMeHTa / TUpeKTop (PYKOBOAUTEID) IICHTpa

« » 20 T.

(noonucw) (A.0. ©amunus)

YTBEPXJIEHO

Ha 3acenanuu nenaprameHTa MaructTparypsl (On3Hec-porpamm)

(mpotokodn 3aceqanus Ne 1 ot «30» aBrycra 2019 1.).



1. lleab ocBOEHMSI JUCHMIIIMHBI

Ilenb ocBOEHUS QUCHMIUIMHBI — TEOPETUYECKU U NMPAKTHYECKU U3YUUTh, U CHOPMHUPOBATH Y
0o0y4aromuxcss HaBBIKM HCIOJB30BAaHHUSA METOAOB IUIAHUPOBAHMA OHKCIEpUMEHTa, cOopa W
cCHUCTeMaTHU3allud JaHHbBIX, YHUCICHHOM OOpabOTKM MOJYYEHHBIX pE3YylbTaTOB M KOPPEKTHOM
UHTEPIIPETALMM PE3YJIbTaTa IKCIIEPUMEHTAIBHOTO UCCIIEA0BAHUS

2. MecTo aucuuiuinibl B cTpykrype OIIOITI BO

JIMCUMIUIMHBL M OPAaKTUKHM, HAa OCBOEHUHM KOTOPBIX Oa3upyeTcs AaHHAas TUCLMILIMHA!
JTMCUUIUIMHBI TPEBIAYIIEro YPOBHS 00pa3oBaHusl.

I[HCHHHHHHBI W OPAaKTUKU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITIINHBI HGOGXOZ{I/IMO KakK

npeaAteCTBYomee: MoAroToBKa U HaltmCaHue Juccepraluu, IoAroToBKa K cAa4ue rocyarapCTBEHHOI'0o
9K3aM€Ha, IIOAroTOBKa K CAa4€ KaHANJATCKHUX 3K3aMCHOB.

3. IlllanupyemMble pe3yabTaThl 00y4eHust

HNuagukaropbl
®opmupyeMbie U
KOHTPOJINpyeMble AOCTILREHMI IInanupyemble pe3ybTaThl
KOMIIeTEeHIIUN KoMneTeHitum o0yueHust
(koA 1 HAUMEHOBaHHE) (xon u
HaWMCHOBAHHE)
CIOCOOHOCTBIO OPUEHTHPOBATHCS - 3HaTh: HAy4YHbIEC TPOOIIEMBI B
B [IOJIHOM CIIEKTPE HAyUHBIX npodeccuOHATBHOMN AesITeIbHOCTH
po6ieM npodeccuoHaTbHON YMeTb: OpUEHTUPOBATHCS B
obmactu (ITK-1) PO eCCHOHANIBHBIX MPOOIeMax
Brnaners: HaBbIKAaMU OPUEHTALIUU B
npodeccuOHATBHBIX TPoOIeMax
CIOCOOHOCTBIO TPUMEHSATH - 3HaTh: METOJIUKHU OPTaHU3AIUU U
COBPEMEHHBIE METOIUKH U peanu3anuu 00pa3oBaTeIbLHOTO
TEXHOJIOTUU OpPTraHu3aluu U nporecca
peanu3aiuu 00pa3oBaTeIbLHOTO YMeTh: aHaTu3UpOBaTh METOIUKH
rpolecca Ha pa3InuHbIX OpraHu3any 00pa3oBaTEIbHOIO
00pa3oBaTeNbHBIX CTYMEHAX B pouecca
pa3IMYHbIX 00pa30BaTENbHbIX Brnaners: HaBbIKaMu aHaIM3a
yupexaenusix (ITK-2) METOJIUK OPTraHU3aAINI
00pa30oBaTeNLHOTO Mpolecca
CIOCOOHOCTBIO PEATN30BBIBATH - 3HaTh: MaTeMaTUYECKHE METO IbI
COBPEMEHHBIE METO/IBI yIpaBlIeHUs] CHCTEMaMU
yIpaBlIe€HUsI CUCTEMAMHU npodecCHOHATLHOT0 00pa3oBaHus
npo¢eCcCHOHAIBLHOTO YMeTh: aHATM3UPOBATh
o0pa30BaHUs pa3IUuYHOTO MaTeMaTUYeCKUE METOIbI
yposHas (ITK-3) YIpaBJIEHUS CUCTEMaMU
poeCCHOHAIBHOTO 00pa30BaHUsI
Brnaners: HaBbIKaMu aHaIM3a
MaTeMaTHYeCKUX METOJIOB
yIpaBlIeHUs CHCTEMaMU
po¢eCCHOHATBHOTO 00pa30BaHUsI




DopmupyeMbIe H
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Koa ¥ HAUMEHOBAHME)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIu i
(xon m
HaUMEHOBAaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

CIOCOOHOCTBIO OCYIIECTBIIATh
TPAHCIISAIMIO HHHOBAIIHOHHOT'O
omnbiTa B kojutektuse (ITK-4)

3HaTh: MATEMAaTHYCCKHUE MCTOBI
TpaHCIHIWU HHHOBAIIUOHHOI'O OIIbITA

YMeTh: aHaIM3upOBaThH
MaTeMaTHYeCKUEe METOIbI
TPaHCJIALUY MHHOBALIMOHHOI'O OIIbITA

BJ'IaI[eTBZ HaBbIKaAMH aHAJIM3a
MATEMAaTHYICCKUEC MCTOAbI
TpaHCIHIWKU HHHOBAIIHOHHOI'O OIIbITA

TOTOBHOCTBIO OCYILIECTBIISTh

s dexTuBHOE
po¢eCCHOHAIBHOE
B3anMMOJICHCTBHE,
CHOCcOOCTBYIOIIEE BHEIPEHHUIO
MHHOBAIIMOHHBLIX TEXHOJIOTHI B

00pa3oBaTENbHYIO 1ATEIbHOCTD
(TIK-5)

3HaTh: MaTEMaTHUYCCKHUE MCTOBbI
B3aI/IMOI[eI7ICTBI/I${

YMeTb: aHaIM3upOBaThH
MaTeMaTUYECKUE METO/IbI
B3aUMOJIeiCTBUS

BJIaIIeTI)I HaBBIKaMHM aHaJIn3a
MATEMAaTHYCCKUX MCTOA0B
B3aI/IMOI[eI7ICTBI/I$I




4. CTPYKTYpa M coJiep:KkaHue TUCHUTTUHBI

®DopMbI TEKYLIETO
Bug . KOHTPOJIs
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, 4.| baaabl | UHTEpakTHB, 4. (HaMMeHOBaHUe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex 2
Poutb sxcriepuMenTa B IpOBEIEHUH HAYYHOTO
WCCIIEIOBaHUS
CP 10
1P 6 KomrmiekT oTyeToB 1mo
[TocTpoenue 31eKTPOHHBIX TAOIUIL IS [IPAKTUYECKUM
MCXOJIHBIX JTAHHBIX DKCTIEPUMEHTA paboTam
CP 10
Jlex Oransl NpoBeIeHHs SKCIIEPUMEHTAIBLHOTO 2
Ccp WCCIIE/IOBAHHS 10
Meronuka N3mepeHue pe3yabTaToB U MOITydYEHUE
MMOCTaHOBKH U IKCTIEPUMEHTATBHBIX JTaHHBIX 1
TIpOBEACHUA | T1p 2 KOMILTEKT OTYETOB MO
HKCIEPUMEHTA
P KommeroTepHast MOeNb 15l KpUTEpHs XH- [PAKTHICCKIM
KBapar pabotam
CP 10
Jlex CraTHcTHYeCKHE METO/IbI OLICHKH 2
CP JIOCTOBEPHOCTH SKCIIEPUMEHTAIBHBIX TaHHBIX 10
I1P 4 KommnekT otueroB o
KomrmbroTepHas MOJIeIb ISl KpUTEPHSI [[PAKTHICCKAM
Kpamepa-¥Yoma padoTam
CP 10
Jlex KommbrorepHsie cuctemMbl 00paboTKH 2
CP CTaTUCTUYECKHUX JTaHHBIX 10




®DopMbI TEKYLIETO

Moayab Bux . HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
(pasnen) yueOHoM (yae6moii padoTI) Cemectp | O0beM, 4.| baaabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
padoThbI OLICHOYHOI'0
cpeacTBa)
I1P 6 KommiekT oT4ueToB 1o
KommbroTepHast MOJEINb AJIs1 KPUTEPHS [IPAKTHICCKUM
«yriaoBoe npeodpazoanue durniepar paboTam
Cp 10
Jlek Knaccudukanus cTaTucTH4ecKuX METOI0B U 2
CP 00JacTh UX IPUMEHEHUS 10
[P 2 KommiekT oT4eToB 1o
[TnanupoBaHue SKCIIEpUMEHTa U 00paboTKa [IPaKTHYECKUM
JIAHHBIX C TIOMOIIBIO TPEKO-TATHHCKHUX paboTam
KBaJpaToB
CP 10
Jlex [TocTpoeHune IeKTPOHHBIX TAOJIUIL IS 2
Cp 00pabOTKH Pe3yIbTaTOB IKCIIEPUMEHTA 10
[P 4 KomrmuiekT oT4eToB mo
CP CpaBHHTeHBHBIﬁ AHAJIN3 KPUTCPUA Xu- 10 [MPAKTUYECKUM
KBaapar u kpurepus Kpamepa-Yamnma paGoTtam
Jlex IIpoBeneHune dKCIEpUMEHTA C IIOMOIIBIO 2
Cp MMUTALMOHHOW MOJEIU 10
[P 4 KommiiekT oT4eToB 1o
CP [TocTpoeHrne UMHUTALIMOHHON MOJEIIN JJIs 10 [IPaKTHICCKIM
MOJTYYCHUS] CTATUCTUIECKUX JTAHHBIX paGotam
Jlex OTtoOpakeHue 1 UHTEPIIPETALNS PE3YIbTATOB 2
Cp HKCIIEPUMEHTAILHOTO UCCIIEI0BAHMS 10
11P ITocTpoeHne MOJIENH 3IEKTOPaTbLHOTO 2 Komnekt oT4eTos no
Cp Ipoliecca — YTOYHEHHAass KOMIIBIOTEPHAs 10 [IPAKTHICCKUM
mojenb [layHca paboram




Moayab
(pa3nen)

Bun

yueOHoM
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHoOM padoThI)

®DopMbI TEKYLIETO
KOHTPOJIfA
Cemectp | O0beM, 4.| baaabl | UHTEpakTHB, 4. (HaMMeHOBaHuUe
OLIEHOYHOI 0
cpeacrsa)

CP

IToaroroBka k 3a4UCTy

10 Bormpocs k
[TPOMEKYTOUHON
aTTecTaluu

Hroro: 216

Cxema pacuera HTOroBoro 6aJuia

@OpMBI TEKYILETO KOHTPOJIS VYcenosus gomycka Kpurepuu u HOpMbI OLIEHKH

3amuTa oT4YETa [0 NPAKTHYECKOH paboTe Beinonnenue OneHka  «3ayTEHO»  CTaBUTCS  CTYAEHTY, HpPOSBUBILIEMY  3HAHUA
MIpaKTUYecKOoi paboThl HA | MPOrPaAMMHOI0 MaTepuana, OOHapyKUBIIEMY NOHUMaHHE M NMPAKTUYECKOEe
KOMIIBIOTEpE U | UCIIOJIb30BaHKWE Y4eOHOro marepualia, WM JOMYCTHBIIEMY HETOYHOCTH B
IIPEJICTAaBICHHUE 0TBETE, HO 00Ja1aroLIeMy HEOOXOUMbBIMH 3HAHUSAMHU M YMEHUSAMH IS MX
paboTatomiero YCTPaHEHMS IPU KOPPEKTUPOBKE.
MIPOrpaMMHOTO MpoaykTa | OLeHKa «HE 3a4T€HO» CTABUTCS CTYAEHTY, HMEIOLIEMY CYLIECTBEHHbBIE
[IPENOAABATEIIIO npoOensl B 3HAHUM OCHOBHOTO MaTepHaja IO TporpaMme, a Takxke

JOMYCTUBIIECMY IMTPUHINUITNAJIbHBIC OIITHOKH IPpU U3JIOKCHHUUN MaTCpuralia.




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

B pamkax u3ydeHus TUCHUTUTAHBI «MeTOIMKa ITOCTAHOBKH U MTPOBEACHUS SKCIIEPUMEHTA
IPEAYCMOTPEHO UCIIOJIb30BAHUE CIICAYIOIIUX 00pa30BaTEIIbHBIX TEXHOIOTHIA:
® TCXHOJOTHS TPATUIMOHHOTO OOY4YCHHS: JIGKIIMA W MNPaKTUYECKHe paboThI,
caMmoCTosITeNIbHas padoTa;
® TEXHOJIOTHS IMPOSKTHOIO O0YUCHHMSI: PeaTH3allysl M 3al|UTa OTUYETOB MO MPAKTHYCCKIM
pabortam.

6. MeToauuecKkue YKa3aHus Mo OCBOCHUIO JUCHHUIIJIMHBI
PCKOMCHI[aIII/II(I IO MOATrOTOBKE K JICKIIMOHHBIM 3aHATUAM

N3yuenne DUCHMILIMHBI TpeOyeT CHCTEMaTHYECKOro U MOCJIE0BAaTEIbHOTO HAKOIICHUS
3HAHUH, CJIEJIOBATEIbHO, IPOIYCKH OT/IEIbHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH IIPEIMET.

B Xone NEeKIMOHHBIX 3aHATUH PEKOMEHIYETCS KOHCIEKTHUpOBaTh Y4eOHBI MaTepuall,
oOparias BHUMaHHE Ha KaTeropuu, GOpMyINPOBKH, PACKPBIBAIOIIHNE COJIEPIKAHUE TEX MM MHBIX
SIBJICHUH U IIPOLIECCOB, HAYYHBIE BHIBOJIBI M TPAKTUUECKUE PEKOMEHIALNH, I0JI0KUTEIbHBIA OIIBIT
B OpaTopckoM HcKyccTBe. JKenareapHO OCTaBUTh B pabOYMX KOHCIIEKTaX I0JIA, Ha KOTOPBIX
JieJIaTh ITIOMETKU W3 PEKOMEHIOBAHHOM JIMTEPATyphl, JONOJIHAIOIINAE MaTeprall MPOCIylIaHHON
JEKUMU, a TakKe IOJUYEPKUBAIOIINE OCOOYI0 BaXHOCTb TE€X WJIM MHBIX TEOPETHUECKUX
IIOJIOKEHUH.  3azjaBaTh IPENOJABATENI0  YTOYHSIOIIME BOINPOCHI C LEJIBI0  YACHEHHUS
TEOPETUYECKUX MOJI0KEHHUM, pa3pelIeHUs] CHOPHBIX CUTYallUN.

B Xone moArotoBKM K JEKUUSM HM3YUYUTh OCHOBHYIO JIMTEPATypy, O3HAKOMHUTBCS C
JIOTIOJIHUTEIBHON JIUTEpaTypoi, myOnukauusiMu B VHTEpHET-UCTOYHUKAX, MEPUOAUYECKUX
n3nanusx. [Ipu aTom yyecTs pekoMeHJaluy nNpernoaaBatesis U TpeOoBaHus yueOHOM TporpaMMmBl.
JlopabaTbIBaTh CBOM KOHCIIEKT JICKIIMH, JieJiasi B HEM COOTBETCTBYIOIIHE 3aIMCH U3 JTUTEPATYPHI,
PEKOMEHI0BaHHOH MpernojaBaTeieM U MpeycCMOTPEHHON y4eOHON MporpaMMoi.

CTyneHT MOKEeT JIONOJHUTh CHHCOK HCIIOJIb30BAHHON JIMTEPATypbl COBPEMEHHBIMU
HMCTOYHUKAMH, HE IIPEICTABICHHBIMU B CIIMCKE PEKOMEHJOBAaHHOM JINTEPATypPhl, U B AJAIbHEUIIEM
HCIOJIb30BaTh COOCTBEHHBIE MTOATOTOBIICHHBIE Y4eOHbIE MaTepHasbl IIPU HATUCAHUU KYPCOBBIX U
BBIIYCKHBIX KBATU(PUKAIIMOHHBIX PaboT.

PexoMeHaanmu 1o nMOAroTOBKE K NPAKTHYECKUM 3aHATHAM

CryzneHnTam cienyer:

® JI0 OYEPEeNHOI0 MPaKTUYECKOrO 3aHATHS IO PEKOMEHIOBAHHBIM JIMTEPATypPHBIM
UCTOYHHUKAM MpopadoTaTh TEOPETUUYECKUH MaTepual, COOTBETCTBYIOILEH TEMbI
3aHATHS,

® [IpU NOJATrOTOBKE K MPAKTUYECKUM 3aHATHUAM CIIeyeT 00s3aTeIbHO UCIOIb30BATh HE
TOJIBKO JIEKIIUH, YIeOHYIO JIUTEpPaTypy, HO U IPyTrue UCTOYHHKHY;

e B HayaJie 3aHITUM 3a7aTh MPENOJaBaTENI0 BOMPOCHl 10 MaTepHaly, BbI3BaBIIEMY
3aTpyJHEHUS B €r0 NOHMMAHMM U OCBOCHMHU IIPHU PEIICHUM 3a/ad, 3aJaHHBIX IS
CaMOCTOSITENILHOTO PEIICHHUS,;

e Ha 3aHATUM JIOBOAMTH KaXIyI0 3a7adyy JO OKOHYATEIbHOIO pEelIeHuS,
JI€MOHCTPUPOBATh NMOHMMAaHUE MPOBEIEHHBIX PAcUYeTOB (AHANM30B, CUTYyallMii), B
cllyyae 3aTpyJHEHUN 00paIiaThCs K MpenoaaBaTeio.

J71s TOTO 4TOOBI MPAKTHYECKHUE 3aHATHS MPUHOCHIN MAaKCUMaJIbHYIO 103y, HE0OX0IUMO
IIOMHHTb, YTO YINPAKHEHUE U PEIICHUE 3a/Jad IPOBOAATCA 10 PAaCCMOTPEHHOMY Ha JIEKIMSX
MaTepuaity U CBsI3aHbl, KaK IPABUJIIO, C IETAIBHBIM pa300pOM OT/AEIbHBIX BOIIPOCOB JIEKIIMOHHOTO
kypca. CnenyeT NOAYEPKHYTb, YTO TOJBKO TIIOCJIE YCBOECHMs JIEKLMOHHOIO MaTepuaia ¢
OTpe/ieIEHHONM TOYKH 3peHHsI (2 UMEHHO C TOW, C KOTOPOM OH M3JlaraeTcs Ha JIEKLUHUAX) OH OyJeT
3aKPEIUIATHCS CTYACHTOM Ha MPAKTHYECKUX 3aHATHUAX KaK B pe3yibTaTe OOCYXKICHUS U aHAIN3a
JIEKIIMOHHOI'0 MaTepHaja, Tak U ¢ HIOMOIIbIO PELIEHUs IPOOJIEMHBIX CUTyaluH, 3ana4. [1pu atux



YCIOBUAX CTYACHT HC TOJIBKO XOPOIIO YCBOUT MATCpUAl, HO U HAYUYUTCA MPUMCHATH CrOo Ha
MPaKTUKE, a TAKXKE MOJYUYUT JOMOJHUTEIbHBIA CTUMYJ (M 3TO OYEHb BaXKHO) JJIsI aKTUBHOMU
IPOPaOOTKHU JIEKLIUH.

[Ipu camMOCTOATENBHOM pEIICHUH 3a/1a4 HY)KHO OOOCHOBBIBATH KaXK/IbI 3Tal pelieHus,
UCXO0/ U3 TEOPETUUYECKUX IOJIOKEHUH Kypca. Ecii CTyIeHT BUJIUT HECKOJIbKO IyTEeH pelieHus
npobaemMsl (3aauu), TO HY)KHO CPaBHUTh MX M BBIOpaTh caMblii panoHayibHBIA. [lonesno 1o
Hayaja BBIYMCIEHUH COCTaBUTh KpaTKUM IUIaH pelieHus npobiemsl (3azauu). PemeHue
MPOOJIEMHBIX 33]a4 WM MPUMEPOB CIEAYeT HM3JaraTh MOAPOOHO, BHIYMCICHUS pacojiarath B
CTPOrOM MOPAJKE, OTHENsAs BCIIOMOraTeibHbIE BBIYMCICHHS OT OCHOBHBIX. PemieHus mnpu
HGOGXOI[I/IMOCTI/I HYXHO COIIPOBOKAATb KOMMCHTApPUAMU, CXCMaMU, YCPTCIKAMH U PUCYHKAMMU.

Crnenyer NOMHUTb, YTO pelIEHHE KaKAOM y4yeOHOH 3ajauu JIOJKHO JOBOJIUTHCS 10
OKOHYATEJIbHOI'O JIOTMYECKOrO OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXKHOCTH C
BbIBOJIOM. [loiydeHHBIH OTBET cienyeT MPOBEPUTh CIIOCOOAMH, BBITEKAIOLUIMMM M3 CYIIECTBA
naHHOM 3amaun. [lone3no Takxke (€cau BO3MOXKHO) peniaTh HECKOJIBKUMHE CITIOCOOaMU M CPAaBHUTH
IIOJIyYeHHbIE pe3yNbTaThl. Pelienue 3a1au JTaHHOTO TUIIA HY)KHO IPOJI0JIKATh 10 IPUOOPETEHUS
TBCPABIX HABBIKOB B UX PCIICHHHU.



7. O1leHOYHBIE CPeICTBA

7.1. IlaciopT OLEHOYHBIX CPEICTB

Cemectp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumeHoBanue
(WJIH ee 4acTH) OLICHOYHOI0 CPeJCTBa
1 [1K-2, YK-1 KoMIuiekT 0T4eToB 10 MpakKTHYECKUM
paboram 1-8
Bormpocs! k 3auery 1-69

7.2. TunoBble 3aJaHusl WJIM WHbIe MaTepHajbl, HEOOXOAUMbIE ISl TEKYIIEero
KOHTPOJIs

7.2.1 KoMIUIEKT 0TYeTOB M0 NPAKTHYECKHUM padoTaMm.

IMpakTnyeckoe 3ansitue Nel. IlocTpoeHne 3J1€eKTPOHHBIX TAOJMI JJISI MCXOAHBIX JAHHBIX
JIKCIIEPHUMEHTA

3agaHue: TOCTPOUTH SJEKTPOHHBIE TAOIUIIBI U UCXOAHBIX JAHHBIX SKCIIEPUMEHTA.

OnucareqbHasi uHpopmManuonnasi Mmoaeab. Ha mepBoMm srame uccienoBaHus 0ObEKTa
WIM Tpoliecca OOBIYHO CTPOUTCS omucarenbHas WHGOpPMAlMOHHAs MoOJAeNb. Takasg MoJeib
BBIJICJISIET CYLIECTBEHHBIC, C TOYKM 3pEHUS LEJIEH IPOBOJMMOIO HCCIEAOBAHMS, IAapaMeTPhl
00BEKTa, a HECYIIECTBEHHBIMH ITapaMeTpaMu IIpeHeOperaer.

®opmanu3zoBanHas moaeab. Ha Bropom starme co3maercs popMann3oBaHHast MOJIENb, T. €.
onucarenbHasi UH(PpOpPMAIIMOHHAS MOJIENb 3aHCHIBAETCS C MMOMOIIBIO0 KaKOTo-Tu60 (hopMaIbHOTO
s3pIKa. B Takoil mojenu ¢ momombeio Gopmys, YpaBHEHUH WM HEPABEHCTB (DUKCHPYIOTCS
(dhopMasbHbIe COOTHOILICHUSI MEX/1y HaualbHBIMU U KOHEYHBIMU 3HAYCHHUSIMH CBOWCTB OOBEKTOB,
a TaK)K€ HAKJIAJbIBAIOTCA OIPAaHUYECHUS HA JOIYCTUMBIE 3HAYEHUS ITUX CBOWCTB.

Opnako naneko He BCerjga yaaeTcs HalTh (OPMYIbI, SIBHO BBIPAXKAIOUIHE HCKOMBIE
BEJIMYMHBI Yepe3 HCXOJHBbIC JaHHble. B Takux ciydasx HCHOIB3YIOTCS MPUOIMIKEHHBIC
MaTE€MaTHYECKUE METO/IbI, MO3BOJISFOLIUE ITOIY4YaTh PE3YJIbTATHI C 33JJaHHON TOYHOCTBIO.

Komnblotepnass Mopeab. Ha Tperbem »stame HeoO0xoauMo  (opMannu30BaHHYIO
MH(OPMALIMOHHYIO MOJIENIb MpeoOpa3oBaTh B KOMIBIOTEPHYIO MOJEb, T. €. BBIPa3UTh €€ Ha
MOHSATHOM JUIsl KOMITbIOTEPA si3bIKe. CyIIECTBYIOT Pa3iIN4HbIC ITYyTH MTOCTPOECHUSI KOMITBIOTEPHBIX
MOJCTICH, B TOM YHCIIe:
- CO3/1aHUE KOMITBIOTEPHON MOJeNN B (JOpME MPOEKTa Ha OJJHOM M3 SI3BIKOB POTrPaMMHUPOBAHHUS;
- MIOCTPOEHHE KOMITBIOTEPHOM MOJENN C HCIOJIb30BAaHUEM 3JEKTPOHHBIX TAOJIUIl WM JPYTHX
MPUJIOKEHUN: CHCTeM KOMIBIOTEPHOTO UEpuUeHHUs, CHUCTEM YIpaBlieHus Oa3amMu JaHHBIX,
reonH(OpPMAaLIMOHHBIX CUCTEM U T. 1.

B nmnpouecce co3maHus KOMIBIOTEPHONH MOJENM TOJE3HO pa3paboTaTrh YHAOOHBIH
rpaduyeckuil UHTEpQeiic, KOTOPHI MO3BOJIIUT BU3YaTU3UPOBATH POPMAIBHYIO MOJIENH,  TAKKE
peanu30BaTh MHTEPAKTUBHBIN TUAJIOT YEIOBEKA C KOMITBIOTEPOM Ha ATAIe UCCIEA0BaHUS MOJIEIH.

KomnbloTepHblii 3xcnepumenT. UeTBepThlil dTanm uccieqoBaHUsS WHGPOPMALMOHHOM
MOJIEJIH COCTOUT B MPOBEACHUU KOMIIBIOTEPHOT'O JKCIIEpUMEHTAa. ECiau KOMIIBIOTEpHAs MOJEIb
CYILIECTBYET B BUJE MPOEKTA HA OJHOM U3 SI3bIKOB IIPOTPAMMUPOBAHUSI, €€ HYXKHO 3allyCTUTh Ha
BBIITOJIHEHUE, BBECTH UCXOAHBIE JAHHBIE U IOJIYYUTh PE3YyJIbTaThI.

Ecam koMmmbroTepHass MOJENb MCCIEAYETCS B NPUIIOKEHHWH, HAPUMEP, B AJIEKTPOHHBIX
TabIUIaX, TO MOKHO IMOCTPOUTH AUATPAMMY WK TpaduK, IPOBECTH COPTUPOBKY U TIOUCK JAHHBIX
WJIM UCTIOJIb30BAaTh JApyrue creraln3upoBaHHbIe METOIbI 00pabOTKU JaHHBIX.

[Ipy wucnonp30BaHUM T'OTOBOM KOMITBIOTEPHOM BU3YAJIbHOM MHTEPAKTUBHOM MOJAEIH
HEO0OXOJIMMO BBECTH HUCXOJHbIE JaHHbIE, 3allyCTHUTh MOJEb Ha BBINOJHEHHWE U HAOII0AATh
M3MEHEHHE 00BEKTa U XapaKTEPU3YIOIUX €T0 BETUUHH.



B BupTyanpHBIX KOMIIBIOTEPHBIX J1A0OPATOPHSIX MOXHO TMPOBOAMTH SKCIEPUMEHTHI C
peanbHBIMH OOBeKTamMH. /[l 3TOro K KOMIBIOTEPY NPUCOCAMHSAIOTCSA JATYMKH W3MEPEHUs
¢bu3nuecKkux napaMeTpoB (TEeMIEpaTypbl, HaBlIEHUS, CWJIbBI U Jp.), JaHHbIE H3MEPEHUU
NEepeaaoTcss B KOMITBIOTED W 00pabaThIBalOTCS CIEMUAIBHOW MPOrpaMMoil. Pe3ynbTarhl
SKCIIEPUMEHTa B BHJIE TaOJHULl, IpaHUKOB U TUarpaMMm OTOOpPa)KaroTCs Ha dKpaHe MOHUTOpa U
MOTYT OBITh pacleyaTaHbl.

AHaJIM3 MOJIyYeHHBIX Pe3yJbTATOB U KOPPEKTHPOBKA McceayeMol Moaenau. [IaTori
3Tall COCTOUT B aHAJIM3€ IOJIyYEHHBIX PE3YJbTAaTOB U KOPPEKTUPOBKE HcciaeayeMoil Mmoaenu. B
cllydae HECOOTBETCTBHS PE3YJIbTaTOB, IMOJYYEHHBIX MPHU HUCCIEIOBAaHUM HH(OPMALIMOHHON
MOJICNIA, W3MEPSIeMbIM TapamMeTpaM peabHbIX OOBEKTOB MOXXHO CJAeJaTh BBIBOJA, YTO Ha
MpeIbIAYIINX 3Tarax MOCTPOSHUS MOJIENI ObUTH JOIMYIIEHbI OIUOKH WX HETOYHOCTH.

Hampumep, npu mnocTpoeHUM ONUCATEIBHOM KAYECTBEHHOHM MOJEIM MOTYT OBbITh
HEMpPaBUJIbHO OTOOpaHbI CYIIECTBEHHbIE CBOWCTBA 00BEKTOB B Ipolecce (popmannzaiuu MOTyT
ObITh JomymieHsl omuOku B (opMmynax ¥ T. A. B 3THX ciydasx HE0OXOAMMO IPOBECTH
KOPPEKTUPOBKY MOJIEIHU, IPUYEM YTOUHEHUE MOJEIN MOXKET IPOBOJUTHCS MHOTOKPATHO, MOKA
aHaJN3 Pe3yJIbTATOB HE MOKAKET UX COOTBETCTBUE H3y4aeMOMY OOBEKTY.

IHocTpoenue 3JIeKTPOHHOM TA0J UIbI 1A CTATHCTHYE6CKOI 00padOTKH pe3yIbTaTOB
JKCIepuMeHTa (NPOBepKAa CTATHCTHYECKOH OJHOPOJHOCTH JKCIHEPHUMEHTAJIbHON U
KoHTpoJbHoii rpynn Ha01r01eHuil)

A B C D E
K KomnyectBo KommuectBo
OJIUYECTBO KommuectBo . .

OaJLIOB i-TO 0aJlIOB i-TO Gannos i-ro 6amnos i-ro

Home CTyJCHTA CTyJCHTA cryAcHTa cryAcHTa

P yAa yAa
KOHTp. IP. 0 | DKCIEP. I'p. 10 Koiggﬁ;p- BKiﬁig&;p'
SKCIIEPUMEHTA | SKCIIEPUMEHTA

JKCIIEPUMEHTA | 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
K KosmmuectBo KomnnuectBo
OJINYECTBO KomunuecTso s :

6AILIOB i-1'0 6AULIOB i-1'0 0aJlIoB 1-TO 0aJlIoB 1-TO

Homep CTyJICHTa CTyIEHTa CTy/eHTa CTy/eHTa

KOHTp. IP. A0 | DKCIEP. I'P. 10 KOHTP. TP- JKCTEp. Th-

AKCIIEPUMEHTA | SKCIIEPUMEHTA focie focre
HKCIIEPUMEHTA | 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 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
Jucnepcus 158,56 184,81 160,10 191,30
Cpeonee Bemumcnsiercss mno  ¢opmyne =CP3HAUY (B2:B61) ¢ mocienyromum
TupakupoBanueM 1o crondmam C,D,E

Hucnepcuss  Bouucnsercss mo  ¢dopmyiae =JUCIT (B2:B61) ¢ mnociexyrommm

TupakupoBanueM 1o crondmam C,D,E



Te xe manubIe ¢ MpeoOpa3oBaTh B TAOIHILy MOPSIKOBBIX JAHHBIX C MOPSIKOBON IIKAJIOM,
UMEIOIIeH 3a7anHoe yrciio rpaganuii (3, 5, 7). K momydeHHO# Tabuie Ha CIeAYIONIEM 3aHATHI
OyIeT MpUMEHEeH KpUTEpHl X1-KBapar.

IIpakTyeckoe 3ansaTue Ne2. KomnboTepHas MoJe/ib I KpUTepusi Xu-KBaipat

Lenb paboTHI: nocmpoums INEKMPOHHYIO mabauyy, onpeoensiouyo
0OHOPOOHOCHb/HEOOHOPOOHOCIL  08YX CMAMUCIUYECKUX B8blOOPOK HA 3A0AHHOM YPOBHE
3Hayumocmu p.

3ajanue Ha pelIeHue 3a1a4u

B kawectBe mpuMepa paccMaTpUBAlOTCS JIBE€ BBIOOPDKH 110 pe3yJibTaTaM
00CIIeIOBaHUS TPYIIIT YYaIHXCS.

CpenctBamu MS Excel BBIYHMCISIFOTCS 3HAYCHHE KPUTEPHS XH-KBAJpaT W OINPEIEISICTCS
CTENEHb YBEPEHHOCTH B OJHOPOJHOCTH/HEOJHOPOTHOCTH BBIOOPOK HA 3aJaHHOM YpPOBHE
snaunmoctu P=0,05 (p=0,01).

Ili1an BbINOJIHEHHUS PaGOThI

1.  BriOepure ucxoaHbie BEIOOPKH.

2. Tlocrpoiite BerurcauTenbHyI0 Tabauy B MSEXcel.

3. 3anaiite ypoBeHb 3Haunmoctu pP=0,05.

4. CopmynupyiiTe BBIBOJ O CTATUCTUYECKON 00HOPOOHOCMU/HE0OHOPOOHOCMU 8bIOOPOK.
OObscHUTE UX pa3Inyue.

Conep:kanue oTyera
. TuTynbHbBIN IHCT.
Il. HazBanue u nienp paGoThl.
"I Pe3ynbpTaThl BHIIOIHEHUS paOOTHI
V. 3axiroueHne
V. [Ipunoxenus

IIpakTyeckoe 3ansaTue Ne3.

Komnbrorepnasi Mogens 1isi kpurepus Kpamepa-Yaaua

3aganme: HeoOxomumo mnpumenuts Kputepuid Kpamepa-Yamya, oOCHOBaHHBI Ha
CTaTUCTHUKE, JUIS IPOBEPKU TMIIOTE3bI PABEHCTBA MATEMATUUECKUX OXKUIAHUHI UCIIOJIb30BaTh.

Kpurepuii Kpamepa-VYamya nMeer npo3pauHblii CMBICT — Pa3HOCTh BBIOOPOYHBIX CPETHUX
apu(pMeTHYeCKUX U1 JBYX BBIOOPOK JIGJIUTCS Ha €CTECTBEHHYIO OLIEHKY CpEJIHEro
KBaJPAaTHYECKOTO0 OTKJIOHEHUS 3TOM Pa3sHOCTH. ECTECTBEHHOCTh YKa3aHHOW OLICHKH COCTOUT B
TOM, YTO HEM3BECTHBIE CTATUCTHKY IMCIEPCHUHM 3aMEHEHbl MX BBIOOPOUHBIMU OLEeHKamu. M3
MHOT'OMEpPHOH LIEHTPAJIbHON IpPEAEIbHON TEOPEMBI U U3 TEOPEM O HACJIETOBAHUM CXOJUMOCTH
BBITEKAET, YTO NMPH pocTe 00BEMOB BBHIOOPOK pactpenenenue cratuctukun T Kpamepa-Yamua
CXOJIUTCS K CTAaHJIaPTHOMY HOPMaJIbHOMY pacIipelleIeHUI0 ¢ MaTeMaThdeckKuM oxxupanuem 0 u
nucnepcueii 1. Urtak, npu cnpaseamusoctd Ho 1 Gonbiunx oobeMax BHIOOPOK pacmpeeeHne

cratucTuku T mpuOIMKaeTCsl C TOMOIIBIO CTAaHJAPTHOTO HOPMAIBHOTO pacnpeaencHus O(x), u3
TaOJIUI] KOTOPOTO CIIENYET OpaTh KPUTUUECKUE 3HAUCHHS.

W3 ckazaHHOTO BBINIE CJENyeT, 4TO MpuMeHeHue Kputepus Kpamepa-Yoanmua He MeHee
000CHOBaHO, YeM mNpuMeHeHne kputepust CThiofeHTa. J[OMoNHUTEIbHOE MPEUMYIIECTBO - HE
tpebyetcs paBencTBa auctepcuii D(X)=D(Y).

Pacnpenenenue cratuctuku T He siBigercs pacnpeneneHuemM CTbhlOJEHTa, OHAKO U
pacmpezeneHe CTAaTUCTHKH , Kak MOKa3aHo BhIIIIE, HE SBISETCS TAKOBBIM B PEATbHBIX CUTYAIIHSX.

(umTara u3 yueonuka Opioa B.U. http://orlovs.pp.ru/stat.phplToka3ano, 4To MPeANOCHUIKH

IBYXBBIOOpOYHOTO KpuTepus CThIOJCHTA, KaK MPABUIIO, HE BHIMOTHIIOTCS. st mpoBepku

OJTHOPOJHOCTH MaTeMaTUYEeCKUX OXHUAaHUN BMecTo kputepus CThloJIeHTa Mpeaiaraercs



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

UCTOJb30BaTh KpuTepuit Kpamepa-Yamua. OOCykIaloTcsi HemapaMeTpuyeckhue KpPUTEpUU IS
MPOBEPKH TMIIOTE3bI OJHOPOAHOCTH (DYHKIUI pacpeiesIeHu . )

IIpakTuyeckoe 3ansitue Ne4.

KomnbroTepHasi Moesb 1Jisi KPUTEPHUS «YIJIoBoe nmpeodpazoBanue uinepa»

3ananue: [TocTpouTh KOMIBIOTEPHYIO MOJIENb ISl KpUTEpHs «YTIOBOE MpeoOpa3oBaHHe
duiepar.

JUis OLIEHKM CTaTUCTUYECKOW OJHOPOJHOCTH XApPAKTEPUCTUK HSKCIEPUMEHTAIbHON U
KOHTPOJBHOM TpyNN HCHOJb30BaTh KputTepuid Dumiepa. Bpibop kpurtepus mHpousBeleH Ha
OCHOBaHMU pekoMeHjanui npemioxkeHubix J[.A. HoBukoBeiM B «CTaTHCTUYECKHE METONBI B
MEeJarOrn4eCcKuX MCCIEAOBAHUAX», U CBSI3aH C TEM, YTO JIaHHBIA KPUTEpPUH MO3BOJISAET ClEIaTh
3aKIIIOYEHUE O CTATUCTHYECKON OHOPOIHOCTH/HEOAHOPOAHOCTH OXKHUIAEMBIX CPETHUX 3HAUYCHHUN
(MaTeMaTU4ecKoro OKHJaHus) HCCIEAYeMOro IMoKa3aTels IpU TOM, YTO JUCIIEPCHH BBIOOPOK
pasnuyarotcsa. Pasnuune mucnepcuii ObUTO BBISABICHO HA MEPBOM dTare 0OpabOTKU JaHHBIX, U
CTaJIO NPENSATCTBUEM ISl IPUMEHEHUS TPAAULIMOHHOTO t-kputepus CThIOJIEHTA.

B knure /1.A.HoBrHKOBa UCIIOJIb30BAHBI KPUTUUECKUE 3HAYCHHUS KaK pa3 1Jisl t-KkpuTepus, 4to
KOHEYHO HE BIIOJIHE OOOCHOBAaHHO W JaeT MPHOIM3UTENbHBIE pe3ynbTaThl. Mcmoab3oBaHue
sHaueHus: Twp=1,96 ypoBHs yBepenHoctd 95% roBOpHT O TOM, 4YTO 00BEM BBIOOPKH
MIpeInoiaraeTcs O4eHb 0OMbIINM (0003HaUaeTCs MPOCTO Kak OECKOHEUHBIH, TO €CTh pedb UJIET O
IIpe/ieIbHOM 3HaYEHUH NIPU BO3PACTaHUU 00bEMA).

AJITOPUTM OIpENENeHUs] JOCTOBEPHOCTH COBHAACHUN U pPa3IuyUil XapaKTEPUCTUK
CPaBHHBAECMBIX BEIOOPOK IS SKCIIEPUMEHTATBHBIX JaHHBIX, U3MEPEHHBIX B IIKAJIC OTHOIICHUH, C
MOMOILIBIO KpuTepuss Duiliepa BKIIOYAET CASAYIOUIUE I1Iaru:

1. BeraucauTs Jyuist CpaBHUBAEMBIX BBIOOPOK [ syn— SMIIMPUUECKOE 3HAYEHUE KPUTEPHUSL.

2. CpaBHUTH 3TO 3HAUYCHUE C KPUTUYECKUM 3HAYCHHEM.

IIpakTu4yeckoe 3ansaTue NeS.

IlnannpoBaHMe IKCNIEPUMEHTA U 00Pad0TKA JaHHBIX C IOMOUILIO JJATHHCKHUX U IPEKO-
JIATHHCKHUX KBaJIPaToOB

3aganue: CruIaHMPOBATH IKCIIEPUMEHT U 00padoTaTh JaHHbIE ¢ IOMOIIBIO JIATHHCKUX
1 TPEKO-JTATHHCKHUX KBA/IPaToOB

[Ipenmnonoxum, HampUMep, YTO IKCHEPUMEHTATOP HMCCIEAYET BIUSHUE MSATH Pa3IMYHbIX
(dbopMys1 B3pBIBUATON CMECH, MCIIOJIb3YEMbIX MPU MPOU3BOJCTBE JAMHAMHTA, HAa HAOJIOJaeMYyIO
cuity B3pbIBa. CMech IO Kaxk/101 u3 (OpMyJT MPUTOTABIMBAETCS U3 NAPTUHU ChIPbsI, 00BEM KOTOPO
MIO3BOJISIET MIPOBEPUTH HE Ooisiee mATH dopmyd. Jlamee cMecH MPUTrOTAaBIMBAIOTCS HECKOJIbKUMU
orepaTopamH, KOTOpble MOTYT CYIIECTBEHHO Pa3jMyaThCs MO KBATU(UKALMU U ONbITY. Takum
00pa3zoM, OKa3bIBAETCs, YTO IUIAH HIKCIEPHUMEHTA JIOJDKEH MPEYCMOTPETh «yCPEAHEHUE) BIUSHUS
JIByX BHEIIHUX (PaKTOPOB — MapTUH ChIpbs U orepaTtopoB. [1naH, NO3BOMAIOMIUMN PEMIUTE 3Ty
3aJa4y, COCTOMT B TOM, YTOOBI MPOBEPUTH KaXAyI0 (pOpMyIly cMecH B TOYHOCTH OJMH pa3 B
Ka)KJI0W MapTUU ChIpbs B TOYHOCTH IO OJHOMY pa3y KaXIbIM U3 IATH omepaTopoB (Tabm. 1).
Takoif miaH Ha3bIBaeTCS JIATUHCKUM KBaapaToM. OTMETHUM, 4TO HaOJIOAEHUS PacIOyIOKEHBI
KBaJpaToM, a TATh hopmyn (00paboTok) ob6o3HaueHs! TaTuHCkuMU OykBamu A, B, C, D u E —
3TUM U O00BSACHSETCSA Ha3BaHUE «WIATMHCKUN KBajapaT». BUIHO, YTO KaKk MapTHH ChIPbs (CTPOKH),
TaK M ONepaTopsl (CTOIOIBI) OPTOTOHATBHBI 00pPa0OTKaAM.

Tabmuua 1 - JlatuHCKUMI KBagpat uid 3aauu o GopMysax B3pbIBYATON cMecH



Oneparopst
I[Tapruu
CHIpbs
1 2 3 4 5

I A=24 B=20 C =19 D =24 E =24
2 B =17 C =24 D =30 E =27 A =236
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 =3l

JlaTuHCKHUE KBaJpaThl IPUMEHSIOTCS IS TOTO, YTOOBI HCKJIFOYHUTD JIBa BHEITHIUX UCTOYHHKA
HEOJHOPOAHOCTH, T. €. YTOOBI 00ECIEUNTh CUCTEMATHUECKOE TPYINIIMPOBAHUE B OJIOKH IO ABYM
HanpasieHUus M. TakuMm oOpa3oM, CTPOKHM U CTOJOLBI, B CYIIHOCTH, NPEJICTABISAIOT COO0H 1Ba
OrpaHUYEHUS HA PAHJOMHU3ALMIO.

B o0uiem ciiydae naTuHCKUM KBaapaT 1S p (PaKTOPOB WIIM JATUHCKUI KBaJpaT pxXp — 3TO
KBaJIPAT, COCTOSIIMI U3 P CTPOK U P cTOIONOB. Kaxknas u3 p? MoIyqaronuxcst s4eek COAEPIKUT
OJIHY U3 p OyKB, COOTBETCTBYIOIIUX 00paboTKaM, MprueM Kax/jas OykBa BCTpedaeTcs B KaxI0H
CTPOKE U Ka)KJ0M CTOJIOLE OAMH U TOJIBKO OJIMH pa3. Huke naHbl mpUMephl TJAaTHHCKUX KBaIPaTOB:



[N RN T, R SRR

WO WL W W W R R R R R RS R R R R R R R R e e
R R =R R RN R T R RV R R R R R TS IV R )

MapTuu ChipbA

B D E [F H 1 J K L M N o] P
OnepaTtopbl p= 3| Onepatopsl yij.)
DOpMY bl 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 NMapTHK cbip| 3 18 38| 26| 27 21 130
4 26 31 21 27 22| 127 4 26 31 21 7] 22 127
5 22| 26 29 22 30| 129 3 22 26| 29 22 30 129
107 143 122 127 126 y( k) Cymma 107 143 122 127 126] 00625
1|a B C D E T
2B A E C D y(.1.} A 135
3lc D A E B yi.2.) B 101
a|D E [ A [= y(.3.) C 112
s|E C D B A y(.4.) D 146
y{.5.) E 131
Cogur 0
15625
A B C D E 55 0wy, 526|M(Y~2)-[M(Y)]~2 OB6wan aucnepcna * ph2
B A E c D SS chipbe 50 LMCNEPCHA NO ChiPbHO
C D A B B 55 oneparop 132,4 [wucnepcya no oneparopam
D E B A C 55 opmyn 264,4 Owcnepcua no dopmynam
E C D B A 55 OLWKGKK 79,2 OMcnepcua oWMBRK
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
VICTOYHKMK BAHAHKA Cymm Ke_|Cren cBofCp KBgF
©opmyna 264,4 4| 66,1 10,0151515
MapT. CblpbA 50 4| 12,5 1,89393933
Onepartop 132,4 4| 33,1 5,01515152|
Ownbra 79,2 12 6,6
Cymma 526 24

526
50
1324
2644

5
DopMy b 1 2 3 4 5
1 24 0 0 0 0|
2 0 28 0 0 0|
3 0 0 26| 0 0|
4 0 0 0 27 0|
3 0 0 0 0 30
Dopmynb 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|
) 0 0 0 22 0|
Dopmynb 1 2 3 1 5
1 0 0 15 0 0|
2 0 0 0 27| 0|
2 18 0 0 0 0|
4 0 0 0 0 22
5 0 26 0 0 0|
Dopmynbi 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 ol
] 0 0 29 0 0|
PQopmynb 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|
5 22 0 0 0 0|




IIpakTyeckoe 3ansaTHe Ne6.

CpaBHHTeIbHBII aHATN3 KpUTepust XU-KBaApaT U kputepusi Kpamepa-Yaama

CpaBHHTH pe3yJbTaThl POBEPKU CTATHCTUYECKOH OJIHOPOJHOCTH 3aJJaHHBIX BEIOOPOK C
MIOMOIIIBIO MOJIENIEH TIOCTPOCHHBIX paHee A kKputepueB Kpamepa-Yanua u Xu-KBaapar.

(IlpaxkTrueckue 3anstus 1 — 4).

IpakTuyeckoe 3anaTue Ne7. IlocTpoeHrMe MMHUTAUMOHHOM MOJEJH IS NMOJYYEHHS
CTATHCTHYECKHX JAaHHBIX

MaremaTu4eckasi MOAe/Ib poLecca

MaremaTuueckoe MOJCIMPOBAaHUE TMpollecca HAYMHACTCS C 3aJaHusl TEPEMEHHBIX.
[TepemenHbIMU 3aJ1a10TCs KOJIMYCCTBCHHEIC (bakTopsl, OIIMCEHIBAIOIIIHE COCTOSIHHE
MPOM3BOJICTBEHHON cucTeMbl. OOOOIMM TPEICTAaBICHUE CHUCTEMbI, YTOOBI OXBaTUTh KJIacc
MIPOU3BOJILHBIX TOCIEAOBATEIBHBIX MPOU3BOACTBEHHBIX CHCTEMBI. DTalbl MPOU3BOJCTBA OyaeMm
MPEACTABIATh Kak cTaHIuu. COCTOSIHUE CUCTEMBI MICHTU(PHUIIMPYEM MapamMeTpoM t (IUCKpeTHOE
BpeMs). B mporiecce npou3BoACcTBa UTepalys Moriia Obl ObITh IKBUBAJICHTHA UHTEPBAJTY B OJIUH JICHB
(unu oiHa MPOU3BOJICTBEHHASI CMEHa), ¥ Toraa t OyeT moKas3bIBaTh KOJIMYECTBO JHEH (cMeH). byaem
ONEpPUPOBATh C €AUHULIAMHU MPOJYKIIMU M 3aracamu ChIpbs, «HE3aBEPIICHHON NPOIYKLUU» H
FOTOBOM MPOAYKIMH, U3MEPAEMBIMU B 3TUX enquuunax’. Beemem clenyromme 0003HaueHus IS
O0IIMX TTOKa3aTeNIel CUCTEMBI IPOU3BOJICTBA:

N — KOJIMYECTBO CTAHIMIA B MPOIIECCE TPOU3BOJICTBA;

I-HOMep cTaHuuy, i=1...n;

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

Ci(t) — mpon3BOIUTEIBHOCTD 1 CTAHIIMHA B MOMECHTT;

Pi(t) — mpou3BOACTBO i CTAaHI[MK B MOMEHTT;

Wi(t) —He3aBepiiieHHAs TPOTYKIIMS, JOCTYITHAS IS 1 CTAHI[UK B MOMEHT {;
Moesb pOU3BOACTBEHHOM CHCTEMBI 33]1a€TCsl CHCTEMOM peKyppeHTHBIX hopmyi (7.1 —7.5):

Cranmus 1

P1(t) = Cu(t) (7.1)
W, (t) =W, (t-1) + P(t 1) — P,(t -1) (7.2)
Cranuuu i = 2,3,..,n-1

P;(t) = Min [C; (t), Py () + W;, ()] (7.3)
Wi (t) =Wi (t _1) + Pi (t _1) - Pi+1 (t _1) (7.4)
Cranmuu n

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

W3 ypaBuuBanus (7.1) BHIHO, YTO BBINYCK TPOAYKIMH CTAaHIMH 1 paBeH ee
NPOM3BOAMUTENBHOCTU. Y paBHUBaHue (7.2) onpenenser WIP, nocTymnHyro B MOMEHT t, Kak (YHKIIHIO
MIEPEMEHHBIX, TIOJYYEHHBIX B TPEABIAYIINNA MOMEHT BpeMEHU. A MMEHHO, KOJMYECTBO JOCTYITHON
HE3aBEPLICHHON MPOAYKIUHU CTaHIMU 1 B MOMEHT t, To ecTb Wi(t), paBHO 3TOMYy KOJIUYECTBY B
npeapinynmidi MomeHT Wi(t) miroc KOJIM4YecTBO HOBOW MPOAYKIMHM CTAHIMU 1 B MpeIbLAyIIUi
MoMeHT P1(t-1) MHUHYC KOITMYECTBO POYKIIUH B3ATOH JJ1s epepabOTKK CTAaHIUEH 2 B TPE by
MoMeHT Pa(t-1).

B ypaBuenuu (7.3), 3amaerca o0beM MPOW3BOJACTBA I CTaHIMK co 2-i mo n-to. O6beM
MIPOU3BOJICTBA OTPAHUYMBACTCS TPOU3BOIUTEIHHOCTHIO CTAHIMN WM KOJIMYECTBOM JIOCTYITHON
HezaBepimienHo mnpoaykiuu (WIP). Ormerum, uto 3nHauenwe WIP Bcerma HeoTpuIaTeNbHO.
VYpasuenwue (7.4) ananoruuno ypaBaenuto (7.2), Ho Berauciset WIP s Bcex craHiuit kpome N-ii.

lOTMGTI/IM, 4uTO CAUHUIA MPOAYKIIUU USMCHACTCA, TOCKOJIbKY OHA MPOXOAUT UCPE3 CUCTCMY, ABIISAACH
BHay4aJic CBIpI:éM, a B KOHIIE - 3aBCPUICHHBIM HU3ICIUEM.



YpaBuenue (7.5) Berauciser 00beM MPOU3BOICTBA HA MOCIICAHEH CTAHIIUU. Y PaBHCHUS IS

WIP niocnennelt cTaHIIUU HE COCTABIISIETCS, [IOTOMY UTO MOCJIE HEE MOJIy4aeTCsl TOTOBas MPOAYKITHSI.

B pexyppeHTHBIX ypaBHEHUSIX JJIs BBIUUCICHUS 3HAUEHUH TepeMEHHBIX B MOMeHT t = 1,
JIOJKHBI OBITH OTPEJIeTICHbI 3HAUCHHS BCEX MEPEMEHHbIX it MoMeHTa t = (. Bepxuuii npegen s t
HE YCTaHOBJIEH, HO IPU MOJIEJIMPOBAHUHU ITOT IIPEIEI 3a4a€TCS HCCIEAYEMbIM HHTEPBAJIOM BPEMEHH
T, Ha3bpIBa€MBbIM BPEMEHHBIM TOPU30HTOM.

Eciu npou3BOAMTENHHOCTH CTAHLUMN WM3BECTHBI B Ipeleiax BPEMEHHOTO TOpPU30HTa, U
3a/1aHbl HAayYaJbHbIC 3HAYEHMsI MEPEMEHHBIX B MOMEHT BpemeHHu t=0, TO cocTaBjeHHas cHcTeMa
yYpaBHEHUH MO3BOJISIET BRIYUCIUTD COCTOSIHUSI CUCTEMBI JJIs JTI0OOTr0 KOHEUYHOTO MEepPHOjia BPEMEHH.
Kaxnas nepemenHas B MOMEHT BpeMEHH t 3aBUCHUT TOJIBKO OT MIEPEMEHHBIX B MOMEHT BpemeHu t-1 u
BBIOpAHHBIX JIOMOJHUTENBHBIX MEPEMEHHBIX B MOMEHT BpeMeHHU [, Mbl MOXXEM BBIYHUCIUTH BCE
MepeMeHHbIe 171 MOMeHTa t =1, 3aTeM BBIYUCIIUTH NTEPEMEHHBIE B MOMEHT t = 2, 1 Tak nanee 0 t =
T. Ins Toro, 4roObl MmepeMeHHbIE PEIICHUs JIETKO MOJIydalduch B JIOOOM 3aJaHHBI MOMEHT t,
MEPEMEHHBIE CJIEAYeT YHOPSAOYUTh TaK, YTOObl 3HAUCHHE KaXKIOM Cleayroleid MnepeMeHHON
3aBHCEJIO TOJIBKO OT paHee BHIUMCIICHHBIX EpEMEHHbIX. J[J1s paccMaTpuBaeMoil CUCTEMBbI ypaBHEHUI
ATOT MOPSAOK TAKOB:

P.(), W), P, W,({1), Ps),..

Cay4aiiHble nepeMeHHbIe

B npousBoicTBeHHOM mpuMmepe, Kak B OOJBIIMHCTBE MMHMTALMOHHBIX MOJENEH, TOYHbIE
3HAUEHUS HEKOTOpBbIX IEPEMEHHBIX HEU3BeCTHbl. Hampumep, NpOM3BOAUTENBHOCTH CTaHIMM
HEU3BECTHbI U SBJSIOTCS CIIy4allHBIMU BEJIMYMHAMH, MMEIOIIMMU 33JaHHOE paclpenesneHue. B
ciydae rpokoB, «repepadaThIBatOIINX» CIIMYKU, IPOU3BOIUTEIBHOCTH OIIPENEISUINCH OpOcCaHUuEM
KyOuka. IloaToMy npoM3BOIUTENBHOCTh KakAoro Mrpoka Ha KakIoW UTepalMu OIpenelsiach
CIIy4alilHOM BEJIMYMHOM C JUCKPETHBIM DPABHOMEPHBIM paclpeiesieHueM, B HHTEpBAJE IIEJIbIX
3HaueHuit or 1 1o 6.

B Oonee oOmem ciydae mnpeamnonaraercs, 4ro Kaxjaas IPOU3BOAUTEIBHOCTh HMMEET
HEKOTOpOe 3a/laHHOe pacnpezeieHue. Torna mpou3BoIUTEILHOCTS i-if CTAHI[MK B MOMEHT t sIBIIsIeTCS
peanusanuen cay4yaiHOW BEJIMYHMHBI, KOTOpasi UMEET JaHHOE pacnpeneneHue. Pacnpenenenue Moxer

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

YHpaB.JIelme MOACTUPOBAHUEM

TenepL MOKHO OITMCAaTh NPCACTABJICHHYIO BBIIIC UT'PY B TCPMHUHAX BBCACHHBIX ICPCMCHHBIX.
MOI[GJ'II/IPOB&HI/IG HAaYMHACTCA C 3aJlaHUs HAYAJIbHOI'0 COCTOAHHA CUCTEMBI, KOTOPOC OIPCACIACTCA
S3HAYCHUAMHA ICPEMCHHBIX B MOMCHT t=0. B namewm IpuMepe:

P1(0)=0, Wy (0)=0, P2(0)=0, W:(0)=0, P3(0)=0.

[Tpon3BOUTENFHOCTH MEPBOr0 MEpHOAAa BHIOMPAIOTCA KaK 3HAUYEHUS PaBHOMEPHO
pacnpeieNIeHHbIX CIIy4aiiHbIX BeMYHMH (OpOCOK KyOHKa):

Cil)=4, C2(1)=2, Cs(1)=5.
[To ypaBHEHHAM MOJENN PACCUUTHIBAIOTCS 3HAUCHUS IEPEMEHHBIX B 1-i1 nepuox:
Pil)=4, Wi(1)=0, P2(1)=2, Wa(1)=0, Ps(1)=2.

MopnenupoBanue 2-ii UTepalud, C HOBBIMH  3HAYCHHUSIMH MPOU3BOJUTEIHHOCTEH Kak
CIIY9aifHbIX BeJTUYHH JIs t = 2:

C1(2)=3, C2(2)=4, C3(2)=1;
P1(2)=3, Wi(2)=2, P2(2)=4, W2(2)=0, P3(2)=1.

AHAJIOTUYHO MOJIETTUPYETCS 3-5 UTePAIHS:

Ci(3)=1, C2(3)=3, C3(3)=1;
Pi(3)=1, Wi(3)=1, P2(3)=2, W:(3)=3, P3(3)=L1



[Tporecc mpomomKaeTcs MOCiIeI0BaTeNIbHO, MTOKa He Oy/IeT JOCTUTHYT BPEMEHHOW TOPU30HT
T =10.

MopaejupoBanue TuHAMHYECKO# cucTembl B MS EXxcel

Brauane MoaenupyeTrcsi mepexoa CUCTEMbI M3 COCTOsiHUS B MoMeHT t=0 B cocrosiHue B
MoMeHT t=1. [IpousBoaurenbHocTH 1-i1, 2-i1 ¥ 3-i1 cTaHUM MoaenupyroTcs B siuerikax B4,E4 u H4,
COOTBETCTBEHHO. B KakIoll u3 »THX s4Yeek 3amucaHa (opmyia, 3anaroimas pPaBHOMEPHO
pacrpeiesIeHHYIO IETOYHUCICHHYIO CIy4allHyl0 BEIMYMHY B MHTEpBaie oT 1 1o 6:

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

B sueiikax 4-i CTpOKH MOJENUPYIOTCSI COOTBETCTBYIOIINE YPABHEHMUSI
Sueiika u hopmyna YpaBHeHue
C4 =B4 (7.1)
D4 =D3+C3-F3 (7.2)
F4=MWH(E4;C4+D4) (7.3)
G4 =G3+F3-13 (7.4)
[14=MUH(H4;F4+G4) (7.5)
J4 =14

BapuanTsl 3a1aHuii

Hcronp3yss MareMaTHYECKyl0 MOJeNb, 3aaaBaemyio ¢opmynamu (7.1)-(7.5), moctpoutsh
KOMITBIOTEPHYIO MOJIEITb, IPOU3BECTH MOJAETHPOBaHKE paboThl B TeueHne 100 cMeH /i pa3IndaHbIX
IIPOU3BO/ICTBEHHBIX JIMHUHM. OLEHUTh CpPEeIHUI BBIXOJ TOTOBOM MNPOAYKLMU 3a CMEHY, U €ro
CpPEIHEKBaApaTUYECKOe  OTKJIOHeHue.  OmnpeaenuTs  CpeAHHE  IOKa3aTead  KOJUYeCTBa
HE3aBEepPLICHHOM MPOAYKLIUH.

1) mpoM3BOJCTBEHHOM JIMHUM COCTOSILEH M3 4 CTAHKOB, ClydYaiiHas BEJIMYMHA 3aa0lias
IIPOU3BOIUTENILHOCTh KaKIOI0 CTAHKA MMEET PABHOMEPHOE PACHpPE/IeNIEHHE CO CPEIHUM 3HAUCHUEM
paBHBIM 5 U qucnepcueii 4.

2) MPOM3BOJICTBEHHOW JIMHHUHU, COCTOSIICH M3 5 CTaHKOB, ClydaifHas BEIMYMHA 3a/1arouias
MIPOU3BOJIUTENIBHOCTh KaKJOTO CTaHKAa MMEET TPEYroJIbHOE CO CPEJAHMM 3HAUYE€HHWEM pPaBHBIM 6 U
nucnepcueii 4.

3) MPOM3BOICTBEHHON JIMHUU COCTOSIICH M3 5 CTAHKOB, ClydaiiHas BEJIWYHMHA 3aaroliast
IIPOU3BOIUTENIBHOCTh KaX/I0I0 CTaHKa UMEET HOPMAJILHOE PACIpPEIEIIEHHE CO CPEIHUM 3HAUEHUEM
paBHBIM 7 U qucnepcuet 4.

IIpakTnyeckoe 3ansitue Ne8. IlocTpoenme amarpaMM 0TOOpa’KalOIIMX pPe3yJbTaThl
JKCIepUMeHTAa

VII ®umepa npeHa3HaYeHO AJIsl COMOCTABICHHS IBYX BHIOOPOK 110 YaCTOTE BCTPEUAEMOCTH
MHTEPECYIOIIETOo nccienoBatens dddexra.

(cpaBHEHUE IBYX BBIOOPOK, PEACTABICHHBIX U3MEPEHUEM 110 TUXOTOMHUUECKOM IIKaJe)

Kpurepuii oueHnBaeT 10CTOBEPHOCTh Pa3jiMYHMil MeKIAY NPOLEHTHBIMH A0JASMHU ABYX
BBIOOPOK, B KOTOPBIX 3aperuCTPUPOBAH HHTepecyommii Hac I QeKT.

Cytp yrimoBoro mpeoOpazoBanus Duiepa COCTOMT B TMEPEBOJE MPOILECHTHBIX JIOJEH B
BEJIMYMHBI LIEHTPAJIbHOTO YIJIa, KOTOPBIM M3MeEpseTcsl B paauaHax. bomplied MpOLEHTHOH noie
OyZeT COOTBETCTBOBAThH OOJBIINN YrOid (), a MEHBIIIEH J0J1€ - MEHBIIHH yroJl, HO COOTHOIIEHHUS 3/1ECh
HE JINHEWHBIE:

¢ = 2*arcsin(+P),

rae P - mpolieHTHast 10151, BRIpaKCHHAs B IOJISX €IMHHUIIBL.

IIpn yBennM4eHHM pPaACXOXKACHUS MEXIAy yrinamu @l m @2 W yBeNIMYEHHs] YHUCICHHOCTH
BBIOOPOK 3HAa4YeHHE KpUTepHs Bo3pacraeT. Uem Oonblie BemuunHa (*, TeM Oosiee BEpPOSATHO, YTO
pa3auyuus JOCTOBEPHBI.

I'unotesst YII @umepa



Ho: lomns mui1, y KOTOPBIX MPOsIBIIsieTCs UcciieyeMblil 3¢ dekT, B BoiOopke 1 He 6osbIie, ueM
B BBIOOpKE 2.

H1: Jlons nui, y KOTOpbIX IposiBIsieTcs uccineayeMslii 3pdexT, B BbiOopke 1 Oounbliie, ueM B
BbIOOpKE 2.

Orpannuenus YII @umepa

1. Hu ogHa n3 conocTaBisieMbIX A0sel He JOJKHA ObITh paBHOU HYIIIO.

2. BepxHuii mpenen B KpUTEpUH (@ OTCYTCTBYET - BBHIOOPKHM MOTYT OBITH CKOJIb YTOIHO
OOJIBIIUMHU.

Hwxuuit npenen - 2 HabmoaeHus B OAHON u3 BBIOOpOK. OJHAKO TOHKHBI COONIONATHCS
CJIEYIOIINE COOTHOILEHHS B YUCICHHOCTH JBYX BBIOOPOK:

a) CJM B OJJHOM BBHIOOPKE BCETO 2 HAOIIOACHUS], TO BO BTOPOM JOJDKHO OBITh He MeHee 30:

ni=2 ->ny>30;

0) ecv B OJJHO M3 BEIOOPOK BCETO 3 HAOMIOACHUSI, TO BO BTOPOM IOJDKHO OBITH HE MEHee 7

n1=3->nyx>7;

B) €CJTH B OZIHOM U3 BBIOOPOK BCero 4 HaOM0AEH s, TO BO BTOPOH JIOJKHO OBITH HE MEHEe 5!

n1=4 ->ny>5;

T) IpH N1, N2>5 BO3MOKHBI JHOOBIE COITOCTABIICHUS.

B mpuHIMTIE BO3MOKHO W COIOCTaBIEHHE BBHIOOPOK, HE OTBEYAIOIIUX ITOMY YCIIOBHIO,
HanpuMmep, ¢ COOTHOLIEHHEM N1=2, N2=15, HO B 3TUX CllyyasiX HE YAACTCS BBISBUTH JOCTOBEPHBIX
pa3In4ui.

Yriosoe npeodpazopanue Puuiepa NpUMEHSETCS Ui CPaBHEHUS JBYX IPOLEHTHBIX
JIOJICH, TP YCIIOBUH, 94TO uX cymMa cocraBisieT 100%.

Y100CcTBO MaHHOTO KPUTEPUsS OYEBUIHO: OH MOXKET IMPHUMEHATHCS K KavyeCTBEHHBIM
AAHHBIM, 00BEM BBIOOPOK MOXKET OBITh HEOOJBIINUM, OH NPUMEHSAETCS K MPOLEHTHBIM JI0JISM
(KOoTOpBIC OYEHB PACIIPOCTPAHEHBI B SKOHOMHKE, ICUXOJIOTHH H TIEIarOTUKeE).

OrpaHuyenus AJs NPUMEHEHHs YIJI0BOr0 npeodpazopanus Ouiepa:

1. TIpoueHTHBIE JONU JODKHBI OTPaKaTh BEPOSTHOCTH TOSBICHHUS COOBITHS B OJHOMN
BbIOOpKE, T.€. B cyMMe cocTaBisaTs 100%.

2. Hu ojHa M3 cOMOCTaBIsEMBIX JIOJICH HE JIOJDKHA OBITh PaBHOW HYJIIO.

3. Hwxuwuit npenen — 2 HabnrogeHus B 0AHOM U3 BBIOOPOK. [Ipu 3TOM HE0OX0AUMO, YTOOBI
BBIOOPKH yJTOBIIETBOPSUTN CIICAYIOIIAM yCIOBHUSM:

- €CJIU B O/IHOM BBIOOpKE POBHO 2 HAOIIOAEHUS, TO B APYroi JOJKHO ObITh HE MeHee 30;

- €CITM B OJTHOM BBIOOpKE POBHO 3 HAOIFO/ICHUS, BO BTOPOIl TOHKHO OBITH HE MEHEE 7

- €CIIU B O/IHOM BBIOOpKE POBHO 4 HaOI0/IEHUS, BO BTOPOl TOJDKHO OBITH HE MEHee S.

IpakTnyeckoe 3ansaTue Ne9. [TocTpoeHue rpeko-JaTHHCKUX KBA/PATOB U MPOBeIeHNe
AUCTIEPCHOHHOI0 AHAJIN3A Pe3yJIbTATOB IKCIIePUMEHTA

3aganue: MOCTPOUTH IPEKO-TIATUHCKUE KBAJPATHI M TIPOBECTH TUCIIEPCUOHHBIN aHAIN3
pe3yIbTaTOB SKCIIEPUMEHTA.

IIpouenypa oneHuBaHusA

OrieHKa BBIMOJIHEHHON MPaKTHUECKOW pabOThl MPOBOJUTCS MO CIEAYIOIIUM KPUTEPUSIM:
Hanuuue Bceil cymectBeHHO0# nHopmanmu no padore

TOYHOCTB ¥ MOJTHOTA NPENOCTABIIIEMBIX CBEACHUN

HenpoTtuBopeunBocTh NpUBOAUMON HHGOPMALTUU

[TpaBUIABHOCTH HHTEPIPETALIUN U BHIBOJIOB, KOTOPBIE CJIEIaHbI IO Pe3yJIbTaTaM padoThI
CreneHb TOCTUKEHHS CTYIEHTOM MOCTaBJICHHOW LIEJIH

OOG0CHOBaHHOCTb TPUMEHIEMOTO PELICHHS

I'pamoTHOCTH (coneprkaTenbHast) HCIOIb3YEMbIX (DOPMYITHPOBOK

NoakowhE

Kpurepun onieHKH 3a 0OTYETHI 1O IPAKTHUECKUM paboTaMm:
— OLIEHKa «3a4TE€HO» CTABUTCS CTYAEHTY, KOTOPBI MPOAEMOHCTPUPOBAI PE3YJIbTAThI
BBITOJIHEHUS TIPAKTHUECKOW pabOoThl, COOTBETCTBYIOIIUE ITOCTABICHHBIM 3a/layaM, U MPEJOCTaBHII



oT4eT, O(OPMIICHHBIH JOJDKHBIM 00pa3oM U COAEp)KAlMiA KpaTKoe OIMUCAHHE TMOJTYYEeHHBIX
pE3yJIbTaTOB;

— OICHKAa «HEC 3a4TCHO» CTaBUTCA CTYACHTY, KOTOpBIfI HE MMPOACMOHCTPHUPOBAJI PE3YJIbTAThI

BBITIOJTHEHUS TIPAKTUYECKON paOOThI MU HE MPEACTABIII IO HeW OTUET WIIH MPEICTABICHHBINA OTYET
HE COOTBETCTBYET TPEOOBAHUSIM 110 O(POPMIICHHIO.

7.3. OueHo4HbIe CpeacTBA sl NMPOMEKYTOYHON aTTeCTAIlMM MO HMTOraM OCBOEHHS

AUCHHUIIIMHBI

7.3.1. Bonpochbl K MpOMeKYyTOUYHOM aTTeCTAIMU

Cemectp 1
Ne Bonpocs! k 3a4ety
n/n
1 | OGmue noHSTHS O HAayKe, €€ HENIX U PYHKIUAX U CYIIHOCTHBIX TPU3HAKOB.
2 | OO1iee MOHATHE O METOAOJIOTHMH HAYYHOTO UCCIIE0BaHUs, €€ aClIeKTaX U QyHKITHSIX.
3 | CkpbiTHE MEXaHU3MbI HAYYHOT'O TBOPYECTBA U ITHKA MCCIIETOBAHUS
4 | Marepuanuctuieckas TUAICKTHKA KaK TPaJUIIOHHAsS METOAO0JIOTHYECKasi OCHOBA
HAYYHOTO HCCIIeIOBAHUSI.
5 | 'Hoceonorus kak METOA0JIOTHYECKasi OCHOBA HAYYHOTO HCCIIEI0BAHUSI.
6 | Jlornctuueckre 3aKOHbI M JIOTUCTHYECKHE (HOPMBI MBIIUICHUS KaK METOHOJIOTMYECKHE
OCHOBA HAYYHOTO MCCIIEJOBAHUSI.
7 | CUCTEeMHO-CTPYKTYPHBIH MOAXON.
8 | CuHepreTHYecKuii HOIXO0I.
9 | AHTpONONOTHYECKUN TTOIXO].
10 | 'epMeHEBTHYECKHIA TTOIXO]I.
11 | 'ymaHucTHYeCKHi (JINYHOCTHO-OPUEHTUPOBAHHBIN MOAXON).
12 | KynbTypOJOTHYeCKHIA TOIXO/I.
13 | Busbl HAyYHOT 0 MCCIEOBAHUSA U UX CYLTHOCTb.
14 | OOmure MoHATHS O METOJJaX HAYYHOT'O MCCIIEOBAHUS U UX KJIaCCU(UKALIHS.
15 | MeTo/1bl SMIIUPUUYECKOTO UCCIIETOBAHMS.
16 | MeToIbI TEOPETUIECKOTO UCCIICOBAHUS.
17 | Boi6op TeMbl 1 OpraHu3aiys HAy4HOTO UCCIEA0BAHMUS.
18 | MeTouKa UCCIIeIOBATEIILCKON paOOTHI.
19 | ConepxaHue u pe3yabTaThl HCCIIETOBAHUS.
20 | CtpykTypa BeeHHS JUCCEPTAIIH.
21 | OcHOBHas 4acThb AUCCEPTALIMOHHON pabOTHI.
22 | OCHOBHBIEC TIpaBWIIA TIOATOTOBKU PYKOITUCH K TIEUATH.
23 | HayuHas cTaths.
24 | Meronnveckne peKOMEH/ TAIHH.
25 | Te3uchl JOKITAIOB U BBICTYIUICHU.
26 | Kakue ypoBHH HCCIIEIOBaHUS CYIIECTBYIOT B HayKe?
27 | Kakue Buabl HaOMIOACHHUS OBIBAIOT?
28 | B uem 3aKIr04aroTCsi OCHOBHBIC (DYHKIIMU M HEJOCTATKH HAOIFOIEHUS?
29 | B yem cocToAT 0COOEHHOCTH dKCTIepUMEHTa?
30 | Kakue OBIBAIOT BUBI SKCTIEpUMEHTA?
31 | K xakoMy ypOBHIO HayYHOT'O UCCIIEIOBaHUS OTHOCUTCS] MBICIICHHBIIN SKCIIEPUMEHT?
32 | KakoBo 3HaueHue GopMaau3auy B HAy9HOM TTO3HAHUH?
33 | KakoBa ¢ynkius abcrparupoBanus?
34 | B ueM cOCTOUT OTPaHUYECHHOCTH a0CTPAKIUU?
35 | Kakue ObIBaOT BUIBI MHAYKITUN?




Bonpocsl k 3auery

n/n

36 | Ha3oBure crienmguyeckne 4epTbl HAYYHOTO HUCCIIEJOBAHUS.

37 | Hayka kak ¢opma OOLIECTBEHHOIO CO3HAHMs, COLUAIBbHO 3HAYUMOM JEATEIBbHOCTH,
CpeACTBO Mpeodpa3zoBaHus OOIIECTBA U JIMYHOCTH.

38 | CtpykTypa U QyHKIUHU TEOPHH.

39 | Posp ¥ MecTO NPaKTUKK B IO3HAHUM MUPA U B HAYYHOM HUCCIIEJOBAHUU.

40 | PackpoiiTe B3auMOCBs3b  GuI0ocOPCKOil W HaydHOW MeTomosioruu. KakoBbl  ux
HNPUHIUIHAIbHBIE OTINYUSA?

41 | Yro o3HayaeT «0OBEKTUBHOCTHY HAy4YHOTO 3HaHM? PackpoiiTe KOHKPETHOCTh TOHUMAHHS
00BEKTUBHOCTH HAYYHOTO aHAJIN3a.

42 | JlaiiTe XapaKTepUCTUKY CyOBEKTHOCTH Hay4YHON METOI0JIOTHH.

43 | TlokaxuTe NCTOPUUYECKHUI XapaKTep CPEACTB HAYYHOTO aHAJIM3a.

44 | Kakyue KpUTepuU HAYYHOCTH 3HAHHUS AaKTyaJU3UPOBAIUCH B IOCTKIACCUYECKON Hayke U
nouemy?

45 | OT™MeTbTe KOHLENTYaJbHblE OCHOBBI MHTErPAllMM HOMOTETHYECKOM M uaeorpaduyeckoi
METO/I0JIOTUH B COBPEMEHHON HayKe.

46 | daiiTe XapaKTEPUCTHUKY METOJOJIOTUYECKOH KyIbType HaydyHOro aHaimu3a. Yem
ornpenensercs npodeccuoHanu3M HayqHOT O CTHIIS aHau3a?

47 | B yem coctouT mnpoOieMa «mpenenoB Hayku»? Kakue OCHOBBI M NPEANOCBUIKHM IS
BO3HUKHOBEHUS «IIPEAEIIOB HAYKM» MOXKET COJIEP>KaTh B ce0€ METO10JIOTUYECKUH aHaIn3?

48 | OTmerbTe POPMBI 3HAHUS, XapaKTEPHBIE JJIS1 SMITUPUYECKOTO YPOBHS ITO3HAHMSL.

49 | Ha3oBute criennuKy Hay9HOH THIIOTE3Bl KaK GOpMbI 3HaHUS. OXapakTepU3ynTe MPOLEce
BBIJIBUKEHUS TUIIOTE3bI U €€ TIPOBEPKU.

50 | Packpoiite cnennduky MpoBEpKH HCTHHHOCTH HAYYHBIX TEOPUH B 3aBHCUMOCTH OT CTEIICHH
ux (popmanuzanuu.

51 | Kakue npeanoxenus (GpakTbl) B HAyKE MOTYT Ha3bIBATHCS IPOTOKOJIbHBIMU?

52 | Kakue ¢pyHKIUHU B HayKe BBIMOJIHAET MPOLeypa UHTEpIIpeTaluu?

53 | Kakue cBoiCTBa CMCTEMBI IO3HAHUS XapaKTEPU3YIOTCsl TEPMUHAMH «MMMAaHEHTHOCTbY U
«AMIUTMLUTHOCTH)?

54 | PackpoiiTe MeXaHI3M BIUSHUS HAyYHOH METOJI0JIOTUH Ha MPOLECC TEOPETUUECKOTO
MO3HAHUS.

55 | ITokaxkuTe B3aMMOCBSI3b METOJIOJIOTMH U UIECOJIOTUN Ha TEOPETUUECKOM YPOBHE TIO3HAHUS.

56 | [loaroToBbTE KpaTKyl0 XapaKTepUCTHKYy oOmiero 3ambicia Tembl:  OcobeHHoCcTH
OMOJIOTMYECKOT0 UCCIIEJOBAHUS.

57 | ApryMeHTHpPOBAaHO U3JIOKHUTE MpoOIeMy, OOBEKT, MpeIMeT, Lejb, 33Ja4d U TUIIOTE3y
UCCJIEIOBAHMUS.

58 | CocraBbTe mian cOopa HHPOPMAIIHH TI0 TEME.

59 | HazoBuTe ycnoBHs MOTy4eHHUS OOBEKTUBHON OIIEHKH TICHXOJIOTO-TIEIarOTHYECKHUX SIBIICHHUH
U TIPOLIECCOB M BO3MOKHBIE PUUMHBI OLTMOKU TPU OLEHUBAHUH.

60 | [lepeuncnure TpeOOBaHUA K IPOLIETYPE TPOBEACHUS TECTUPOBAHHUS.

61 | OxapakTepu3yiTe TOCTOMHCTBA METOI0B HAOIOICHHS M SKCIIEPUMEHTA.

62 | BeigenuTte MpearnonoKUTEeIbHBIA MPEAMET M3YYCHHUS] B CIEAYIOUIMX HCCIIEI0BATEIbCKUX
TemMax: (opMHpoBaHHE apTHCTU3Ma KaK »3JEMEHT MOJArOTOBKM OyIylIero Ienarora;
TOTOBHOCTh K CaMOpPa3BUTHIO Kak 1eb 00pa30BaHUs; MCIIOJIb30BAaHHE HOBBIX
UH(POPMAIMOHHBIX TEXHOJIOTUH B TPOOJIEMHOM O0YUYEHUHU.

63 | Chopmynupyiite TeMy U 0OBEKT HCCIIeI0OBaHNS, B KOTOPOM BBIJIENIEH CIEYIOIUI TpeIMET:
NeAarornyeckue yCaoBHsl alalTalluy 3apyOeKHbIX TYMAHUCTUYECKUX CUCTEM 00pa3oBaHUs
K OCOOEHHOCTSIM POCCUICKOM NEHCTBUTEIIHOCTH.

64 | Uem 00OBsicHsIETCS BO3MOXHOCTH MHOTHX PA3JIHUYHBIX MHTEPIPETALMA OJHOTO M TOTO K€

Mearoruyeckoro gaxra?




n/n

Bonpocsl k 3auery

65 | Uem oTnnyaroTcs lorudyeckasi U XyJ0KeCTBEHHO-00pa3Has HHTepIpeTanus?

66 | OOBsicHUTE, KaK MUHUMH3UPOBATH BJIMSHHE JTUYHOCTHOrO (haKTopa MHTEpIpeTaTropa Ha
pe3ybTaThl UHTEPHPETALIUH.

67 | BeipazuTe OfHY U Ty € MBICIb (HAmpuMep, 0 HeoOXoauMocTH Au(GEPeHIIMPOBAHHOTO U
WH/IMBUIYAJILHOTO MOAX0/a K yYallUMCsl) UCIOJIb3Yys pa3Hble CTHIIN U3JI0KEHUS: HAYUHBIH,
y4eOHO-TIeAarorn4yecKuil, MOMyJIsIpHBIH.

68 | CocTaBUTh KOHCIIEKT Hay4YHOH CTaThU.

69 | IIpoananu3upoBaTh NMPaBUIBLHOCTh OGOPMIICHUS HAy4YHOH pabOTHI (AUTUIOMHON pPabOTHI,
JICCepTaIim ).

7.3.2. Kputepuu u HOpMBbI OLleHKH

Cemectp

®opma
NPOBEACHUSA
NPOMEKYTOYHOM
aTTecTaluu

Kpurepun u HOpMbI OLIEHKH

3auer

«3a4YTCHO»

O1eHKa «3a4TEHO» BBICTABIISIETCS B CIIy4ae €CIU
CTYZIEHT, OTBeUasi Ha BOIPOC CBOOOIHO ONEPUPYET
TEPMHUHOJIOTMEN, TPAMOTHO CTPOUT CBOKO PEUb,
OTBET OCHOBAH Ha M3YYE€HUU HE TOJBKO y4EOHOMH,
HO Y HAYYHOW JIMTEPaTypbl © HOCUT OCMBICICHHBIN
XapakTep, a He XapakTep «3a3yOpuBaHus», IpU
3TOM CTYJIEHT JIOJI’KEH BBICKa3bIBaThb COOCTBEHHYIO
HO3MIIMIO TI0 HanboJiee CIOPHBIM BOIIPOCAM.
CTyzneHT NOJHOCTHIO PaCKPBIBAET OCTABICHHBIN
BOIIPOC U OTBEYAET HA JONOJHUTENbHBIA BOIIPOCHI

«HE
3a4TCHO»

OneHka «He 3a4TEHO» BBICTABISETCS B TOM
cllydyae, eClId CTYACHT He OTBEeYaeT Ha BOIIPOC,
A100 OTBET HOCUT XapaKTep «OOPBIBOUHBIX»
3HaHUU. CTyaeHT (paKTHUeCKU HE OPUEHTUPYETCS
B BOIIPOCE.




8. YueOoHO-MeTOoAMYECKOEe H MH(OPMAIIMOHHOE 00eceuyeHue JUCIIHIIMHBI

8.1. Obs3aTe/IbHAA JIUTEPATYpa

Tun (yueOHUK, yueOHOE

KoanuyecTBO B

HAy4YHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJi0BOK) TI'ox u3panus Onobmorexe /
n/n MeTo/InYecKoe nmocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | I'epacumos b. U. OCHOBBI HAYYHBIX HCCIIECIOBAaHUN VY4aebHoe mocobue 2018 3BC
«ZNANIUM.CO
M>»
2 | Ouapos A. O. MeTom010THsI HAy9HOTO UCCIIETOBAHMS YaeOHuK 2019 3BC
«ZNANIUM.CO
M>»
3 | Munsko 3. B. MeTobl TPOrHO3UPOBAHUS U UCCIIeIOBaHMs | YueOHoe mocobue 2017 3BC «IPRbooks»
onepanuin
8.2. JlonoiHUTe IbHAS JIUTEpaTypa
KosuvecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIU 3aryiaBue (3aroJioBoK) Tox n3nanus oudanoreke /
n/n MeToAnYecKoe mocooune,
HanmenoBanue
NMPaKTHKYM, JAP.) IBC
1 Cxsopriosa JI. M MeToaom0THst HAY9HBIX HCCIICTIOBAHUN Y4yebHoe mmocodue 2014 OBC «IPRbooks»
2 Teunena B. 3. Opranuzanus ucciaea0BaTelIbCKOM Y4eOHO-METOTUYECKOE 2016 9BC «IPRbooks»
JESITeTbHOCTH C NCTIOJIH30BAHUEM nocoodune
COBPEMEHHBIX HayYHBIX METOJIOB
3 | JlJanaesa M. T. MeTto0510T1s HAyYHBIX UCCIEA0BaHUN VYyebHoe nmocobue 2017 3BC «IPRbooks»




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

CHUCTEM

WebofScience[DnekTpoHHbI pecype]| : MyIbTUANCHMIUIMHApHAs pedepaTuBHas 0Oas3a
nanabix.  —  Philadelphia:  ClarivateAnalitics, 2016-. -~  PexuM  jgocryma:
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHr.

Scopus [DnexkTponHbIi pecypc]: pedepatrBHas 6a3a nanusix. — Netherlands: Elsevier, 2004
. — PexxuM moctyma: SCOpUs.com. — 3arii. ¢ 3kpaHa. — SI3. pyc., aHri.

Elibrary[ DnexTpoHHbIi pecypc| : Hay4dHas ieKTpoHHas oudimoreka. — Mocksa: HOb, 2000—
. — Pexxum noctyma: elibrary.ru. — 3aru. ¢ skpana. — SI3. pyc., aHri.
SpringerLink[DnekTponHblii pecypc] : [6a3a mannbix |. — Switzerland: SpringerNature, 1842—
. — Pexxum nocryna: link.springer.com. — 3aru. ¢ skpaHna. — 53. aHri.

ScienceDirect[ DnexkTpoHHBI  pecypc] : KOJUICKITUSA AJIEKTPOHHBIX KHUT
uznarenbctBa  Elsevier. — Netherlands: Elsevier, 2018-. — Pexwum pgoctyna:
sciencedirect.com. — 3aru. ¢ skpana. — SI3. aHr.

Cambridgeuniversitypress[DnekTpoHHBI  pecypc]| : KypHAITBI W3/1aTeNIbCTBA.

— Cambridge: Cambridgeuniversitypress, 2018—. — Pexxum moctyna: cambridge.org. — 3ari. ¢
JKpaHa. — 3. aHrIL.

NEICON [DnexTpoHHBIN pecypc]|: aNeKTpoHHas HH(GOpMALIUs: apXUB HAYYHBIX )KYpHAJIOB. —
Mocksa: HOUKOH, 2002—. — Pesxum goctyma: neicon.ru/resources/archive. — 3ari. ¢ sxpana.
— 3. pyc., aHriL.

8.4. [lepeyeHb MPOrpaMMHOI0 00ecTieYeHUsI

[1]
N HaumenoBanmue I1O PeKBu3uTHI HOFOB? pa
n/n (nata, HoMep, CPOK JeiicTBHSA)
1 Windows Beccpounas
2 OfficeStandart beccpounas

8.5. Onucanue MaTepHaJIbHO-TeXHH‘IeCKOﬁ 6331)1, H606XOIII/IMOI7[ AJIA OCYHIECTBJICHUS

00pa30BaTeJILHOrO NMpoIecca Mo AUCHUIITHHE

HaumenoBanue 000py10BaHHBIX y4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U
Ne Ap- 00 HEKTOB /LI POBE/CHUsI . ITepeyennb 0CHOBHOTO 000py10BaAHUS
/I | NPaKTHYeCKHUX U J1a00pPaTOPHBIX 3aHATHIA,
MOMELIEeHUH I CaMOCTOATEIbHOU
padoThl 00yyaromuxcs (HoMep ayIMTOPHH)
VY4eOHas aynuropus Ais npoBeaeHus 3auatuil | CToibl YUEHUYECKHE JIBYXMECTHbBIE
JIEKIIMOHHOTO THUMA. YueOHas ayauTopus uid | (MOHOOJIOK), CTOJ YUEHUYECKUU
MPOBEACHUS 3aHATHM CEMUHAPCKOIO THIIA. | JIBYXMECTHBIN , CTOJ IIPENOIABATENIbCKUN |,
VYuebHas  ayauropus  AJs  KYpCOBOTO | CTYIH IIPENOAABATENbCKUM, JI0CcKa
1 | MPOSKTHPOBAHMUS (BBITIOJIHEHUSI  KYPCOBBIX | ayAUTOpHas (menoBas), kadenpa,
pabot). YuebHas ayaAuTOpus Ul POBEJICHUS | IPOEKTOP, SKPaH.; KOMIIBIOTEP.
IPYMIIOBBIX " WH/INBUYATbHBIX
KOHCYJIbTallMi. YueOHas ayautopus s
MIPOBEJICHUS 3aHITUN TEKYIIEro KOHTPOJIA U
npomexyrouHoit arrectarmu (C-801)
Komnbrotepnsiit knacc. YueOnas ayauropus | [lepeHocHol mpoekTtop , skpaH., CToibl
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUMIA. | yYEHUYECKHE, CTOJI MpernojaBaTelIbCKU,
2 | YueOHas aynuTopus A MpoBeAeHus 3ausaTuil | ctynbs, [1IK ¢ Beixomom B ceth MHTEpHET .

CEMHUHApPCKOro THUMa. YueOHas ayAuTOpuUs AJs
IIPOBE/ICHUS JIADOPATOPHBIX paboT. YueOHas




n/n

HaumenoBaHue 000py10BaHHBIX y4eOHBIX
Ka0OMHETOB, JIa00PaATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHU S
NMPAKTHYECKHUX 1 JIa00OPATOPHbIX 3aHATHIA,
MOMEIEeHUN JJIs1 CAMOCTOATEIbHOM
padoThl 00yYarwmmxcs (HOMep ayIuTOPUH)

IlepeyeHb OCHOBHOI0 000PY10BAHUS

ayIUTOpHUSl JUIsI KYPCOBOTO MPOECKTHPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX paboT). YdeOHas
ayTUTOpHUSl UIsl TIPOBEJCHUS TPYMIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTAalMi YdeOHas
aymuTOpUsT Il TPOBENCHUS  3aHATUUI
TEKYIIEr0 KOHTPOJS W  IMPOMEKYTOUYHOM
arrectauuu. Kabuner napopmaTuku
(KOMITbIOTEpHBIE Kaacchl). (3-814)

[Tomemienue 11 caMOCTOSATENbHONU PadOThI
crynenros (I'-401)

Ctobl y4eHUYECKUE, CTYJIbSl YACHHUECKHE,
IIK ¢ BbIxoa0M B ceTh UHTEpHET
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