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1.  Ileam, 3aga4u U IVIaHUPYeMble Pe3yJbTATHI 00y4eHHs M0 JUCHHUILINHE

[ensimu ocBOeHUS AUCUUILTHHBI «KOMIBIOTEPHBIE CUCTEMbI 00paOOTKH IKCIIEPUMEHTAIBHBIX
JTAHHBIX» SIBJISFOTCSL:

- (QopmupoBaHuEe y CTYACHTOB 3HAHUU O (opmax, METOJaX M CpPEICTBaX OpraHU3aluu U
IPOBEJCHUS OKCIIEPUMEHTAJIBHBIX MCCIEAOBAHUNW IMpU NPOEKTUPOBAHUMU, HCCIEIOBAaHUM U
SKCIUTyaTalliy CUCTEM U CPEJICTB YIPABIICHUS] B MAIIMHOCTPOUTEIBHBIX OTPACIISIX POMBIIUIEHHOCTH,
a TaK)Xe, B )KOHOMUKE, HAa TPAHCIIOPTE U T.A.;

- U3yYE€HHUE TEOPETUYECKUX MOJIOKEHUN OpraHu3aliy U INIAHUPOBAHUS SKCIIEPUMEHTA U OCHOB
TEOPHH KOMITBIOTEPHOM 00pabOTKM HKCIIEPUMEHTAIBHBIX JaHHBIX Ha 0a3e MOJydYeHHBIX paHee 3HaHUH
OpyU  HIMPOKOM  HUCIOJB30BAaHMU  COBPEMEHHBIX  KOMIBIOTEPHBIX  CHUCTeM  00paboTku
AKCIIEPUMEHTAIIbHBIX JIAHHBIX;

- npuoOpeTeHHe CTYJEHTaMU HaBBIKOB KOMIIBIOTEPHON 0O0pabOTKM HKCIEPUMEHTAIbHBIX
JAHHBIX TPH y4eTe TEeXHUYECKHX TPEeOOBAHWN WM KOHKPETHBIX YCIOBHHM IPOBEIEHHS OIIbITA,
MpeIoiaraoieldl  Mocienyolylo 00paboTKy TMOJYYEHHBIX pe3yJbTaTOB C IPHUBJICUYCHUEM
MaTeMaTUYeCKOIo amnmnapara JUCHEPCUOHHOIO, PErpecCCUOHHOTO WM KOPPENSLHMOHHOIO METO/0B
aHaau3a.

- TOJIrOTOBKA CTYJEHTOB K JEATEIBHOCTH B COOTBETCTBHH C KBaJTH(PHUKAIIMOHHON
XapaKTepUCTUKOM OakanaBpa Mo HaNpaBICHUIO.

K OCHOBHBIM 3ajayaM OCBOCHHUS JUCHUILUIMHBI «KOMIIBIOTEpHBIE CHCTEMBI O00pPaOOTKH
E)KCHepI/IMeHTaJH)HI)IX JTAHHBIX)» CHGI[yCT OTHECTHU.:

- AQH&IW3 HAyYHO-TEXHUYECKOM MH(OpMAalMM, OTEYECTBEHHOTO U 3apyOE€KHOI'O OIBITa IO
TEMAaTHKE UCCIIEI0BAHHS;

- ydactue B paboTax MO OpraHM3alMd W TPOBEICHHUIO IKCIICPUMEHTOB Ha JCHCTBYIOIIUX
00BEKTax I10 3aJJaHHON METOIMKE;

- 00paboTKa pPe3yabTaTOB IKCIICPUMEHTAIBLHBIX UCCIEAOBAHUN C MPUMEHEHHUEM COBPEMEHHBIX
HH(OPMAIIMOHHBIX TEXHOJIOTHH M TEXHHYECKUX CPEJICTB;

- IPOBEJICHUC BBIYHUCIUTEIBHBIX OJKCIIEPUMEHTOB C HCIIOJIB30BAHMEM CTaHJIAPTHBIX
MPOrPaMMHBIX CPEJICTB C IEIBI0 IMOCTPOCHHS MATeMaTUYCCKUX MOJIENICH IMPOIEecCOB U O0OBEKTOB
aBTOMaTu3anuu u y'HpaBJ'ICHI/ISI;

- IOITOTOBKA JAHHBIX U COCTaBIIEHHWE 0030pOB, pedepaToB, OTYETOB, HAYUYHBIX MyOIHUKAINI U
JOKJIaJIOB Ha HAy4YHBIX KOH(EpeHIMSIX U CEeMHHapaxX; MpaKTHUYeCKOe YydacThe NpHU BHEIPEHUU
PE3YJIBTATOB MCCIIEAOBAHUN U Pa3padOTOK.

OOyuenne no jucuuiuinHEe «KOMIBIOTEpHBIE CHUCTEMBI OOpaOOTKH HSKCHEPUMEHTAIbHBIX
JTAaHHBIX» HAIPaBJIeHO Ha (OPMHUPOBAHUE Y O0yUAIOMIUXCS CIEAYIOUIMX KOMITETCHIINA:

Koa u HauMeHOBaHNe KOMIIETEHIIUIA I/IH)]I/IKaTopr JOCTHIKCHUSA KOMIICTCHIIUMN

OI1K-9. Cnocoben BeInoJtHATE | MOITK-9.1. 3HaeT  CIOCOOBI  BBIMIOJIHEHUSI
HKCIIEPUMEHTHI 110 33JaHHBIM METOJMKAM | SKCIIEPUMEHTOB 10 3aJaHHBIM METOJAMKaM W
u o0pabaTsIBaTh pe3ynbTaThl c | oOpaboTku  pe3ynpTaTOB C  MPUMEHEHUEM

PUMEHEHUEM COBPEMEHHBIX | COBPEMEHHBIX HMH()OPMALIMOHHBIX TEXHOJIOTUH U
UH(POPMALIMOHHBIX TEXHOJIOTHH U | TEXHUYECKUX CPENCTB;
TEXHUYECKUX CPEJICTB NOIIK-9.2. YMeeT BBINONHATH SKCIIEPUMEHTHI 110

3aJaHHBIM METOIUKAM H 0o0pabaTsiBaTh
pe3ysbTaThl € TMPUMEHEHHEM  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUA M TEXHUYECKHX
CPEICTB;

HOIIK-9.3. BraageeT cmocOOHOCTHIO BBIIOIHSITE
OKCIIEPUMEHTBI 10 3aJaHHBIM METOJUKaM |
oOpabaTeiBaTh HMX pPE3yJAbTaThl C MPUMEHEHUEM
COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHH M
TEXHUUYECKUX CPEJICTB.




2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuiuiiHa ~ OTHOCHTCS K 00si3aTenbHOM  4YacTH,  (OpPMHpPYEeMOW  y4aCTHUKaMHU
o0pa3oBaTenbHbIX OTHOIIEHUH 010Ka b1 «/[ucuumiab! (MOTy I )».

JuctumimHa 6a3upyercs Ha CIeIYIOIINX, POUICHHBIX TUCIUTUTHHAX

- «duzukay;

- «MaTemaTukay;

- «OCHOBBI HAYYHBIX UCCIICIOBAHUI»;

- «CoBpeMEeHHbIE TEXHUYECKUE CPEJICTBA U3MEPEHUS;

- «KomnproT€pHBIE TEXHOJIOTUH B aBTOMATU3ALIMN OTPACIIH.

Huctmmuimaa  «KoMIbIOTepHBIE  CUCTEMBI  OOpPaOOTKH  3KCIEPUMEHTAIBHBIX

JIOTUYCCKH CBA3aHa C MOCICAYIOMUMHA JUCHUITTIMHAMUN

- «[IpoexTupoBaHne CUCTEM yIPaBICHUS»;
- «IHTerprpOBaHHbIE CUCTEMBI IPOCKTUPOBAHUS U YIIPABICHUS).

CrTpyKkTypa u coaepkaHue JUCHUILIMHBI
OO011ast TPYI0EMKOCTh JIUCIUILTUHBI COCTaBisieT 4 3aueTHbie eaquHuib (144 gaca).

3.1  Bwuabl yueOHO# padoThI H TPYA0EeMKOCTH
3.1.1. Ounas dhopma oOyueHus

JTAHHBIX »

Ne Bua yuedHoii paboThl Komuecrso 8 cemecTp
n/n 4acoB
1 | AyauTopHble 3aHATHS 72 72
B Tom uncie:
1.1 | Jlekium 36 36
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 18 18
1.3 | JJaGoparopHbie 3aHATHUS 18 18
2 | CamocTosiTe1bHAs1 paboTa 72 72
B Tom uncie:
2.1 | IlogroroBka u 3amuTa 1a00paTOPHBIX 24 24
pabot
2.2 | CaMOCTOSTEIbHOE N3YUEHHUE 48 48
3 | IlpomexyTouHasi aTTecTALUSs
3adet/nud. 3aueT/>K3aMeH 9K3aMeH 9K3aMeH
Hroro 144 144

3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI
(o ¢popmam oOyueHus)
3.2.1. OuHnas popma oOyueHUst

Ne

n/n

o < padoThI,

5 E & BKJII0Yas]
Pasnen s :::( 2| camocrosTeNLHYIO

S| = § paGoTy CTYIEHTOB,

qyacax

Buabl yuyeoHoii

U TPYA0EMKOCTH B




AyauTopHast
padora

J | II/C

J1ao

CPC

1.1

Beenenue. Poib 1 3HaUeHME SKCTIEPUMEHTAIBHBIX
KCCIICIOBAHUM JJIsl HAYYHOUM U TPAKTUYECKOM
NEATEIILHOCTH.

Jlabopamopuas paboma 1

BBogHoe 3aHsTHE 110 TA00PATOPHOMY MTPAKTUKYMY.

1.2

OcHoBHbI€ 337a4u ¥ (POPMBI IPOBEICHUS
AKCIEPUMEHTAJIbHBIX HCCIICIOBAHUN.

Jlabopamopuas paboma 2
N3ydenne GyHKIIMU U TUIOTHOCTH PACTIPEICIICHUS
BEPOATHOCTH CIIy4alHOUW BEJIUYUHBI.

1.3

OCHOBHBIE 3TAIIBI IUTAaHUPOBAHUA U OpraHu3aliuu
OKCIICpUMCHTA.

Jlabopamopnas paboma 3
V3yueHne HOpMaJIbHOTO 3aKOHA PacIIpPeICIICHUSI.

1.4

ITocTpoeHne MozeNH UCCIEAyeEMOro Iporecca.
Bunsl u pe3ysnbTaTsl MOIEIMPOBAHUS.

Jlabopamopuas paboma 4
[Toctpoenue perpeccruonnoi moaenu BAX
3JICKTPOHHOM JIaMITbl TPUOJ, 4. 1.

1.5

Meroanka mpoBeACHUS IKCIIEPUMEHTATBHBIX
uccinenoBanuii. O6paboTka pe3ylbTaToB OIBITOB.

Jlabopamopuas paboma 5
[Toctpoenue perpeccruonnoi moaenu BAX
ANEKTPOHHOM JIAMITBI TPUOJI, 4. 2.

1.6

OCHOBBI TEOPHH BEPOSITHOCTEN U MaTeMaTH4YECKON
CTATUCTUKU. TOUYEUHBIE U UHTEPBAJIbHBIE OLICHKH.
[IpoBepka CTaTUCTUYECKHUX THIIOTES.

Jlabopamopuas paboma 6

[Toctpoenune nommHOMHUANBEHON MOJenn BAX
TPHOJIA C IPUBJIEUEHUEM METOAUKHU TIOJTHOTO
(haKTOPHOT 0 HKCHEPHUMEHTA, 4. 1.

1.7

CrarucTruueckuil aHaiuu3 HKCIIEPUMEHTAIbHBIX
JAHHBIX.

Jlabopamopuas paboma 7

[Toctpoenune nommHOMHaANBEHON MoJenn BAX
TPHOJIA C IPUBJIEUEHUEM METOAUKHU TIOJTHOTO
(haKTOPHOT 0 HKCIEPHUMEHTA, 4. 2.

1.8

Teopernyeckre OCHOBBI IPUMEHEHUS
PErPECCHOHHOTO aHAIN3a IIPH CTATUCTHYECKON
00paboTKe IKCIIEPUMEHTAIBHBIX TaHHBIX. MeTo
HaVMEHbIINX KBaapaToB. 3HaueHne MHK —
perpeccui JUisl pelIeHUs IPAaKTUYECKUX 3a1a4.

Jlabopamopnas paboma 8
IToctpoenue nommHOMHaNBLHON MOoaenn BAX




TpHOJIa C TIPUBIICYCHHEM METOAUKH HOJTHOTO
(aKTOPHOTO SKCIIEPUMEHTA, 4. 3.

JlucriepCHOHHBIN aHAIU3 MPU CTAaTUCTUYECKOM
1.9 | ob6paboTke FKCIIEPUMEHTANBHBIX JaHHBIX. [IprMepsl
MPAKTUYECKOTO MPUMEHEHHSI.

Jlabopamopnas paboma 9
MaremMaTHueCcKoe MOJICIIUPOBAHHE
TEXHOJIOTUYECKOTO MPOIecca TEPMUUECKOTO
OKCHJIUPOBAHHS KPEMHHSI.

KoppenauroHHbIi METOL aHaIu3a Mpy IPOBEICHUH
1.10 | cratucTUyecKoil 06pabOTKH SKCIIEPUMEHTAIBHBIX
JaHHBIX. [IpuMepsl MpakTHYECKON pealn3aluu.

Jlabopamopnas paboma 10
[Toctpoenue nonmuHoMuanbHoM Moaenn BAX
TYHHEJIBHOT'O 110Ja, 4. 1.

[TnanupoBanue skcriepumenTa. [TonHblil GpakTopHBIN
1.11 | sxcnepument (I1D3). [IpoOHbIil pakTOpHBIN
skcriepument (IDD).

Jlabopamopnas paboma 11
[Toctpoenue nosuHoMuanbHOM Mojenu BAX
TYHHEJIBHOT'O IM0/1a, 4. 2.

OproroHanbHbIe IU1aHbL. LleHTpansHOe
KOMIIO3UIIHOHHOE OPTOrOHAIbHOE TIAHUPOBAHHE
(IKOIT) u ueHTpanibHOE KOMIIO3UIIMOHHOE
porotabensHoe (ILIKPIT) ruranupoBanue.

1.12

Jlabopamopuas paboma 12
[Toctpoenue nommHOoMHUaNbHOM Moaenn BAX
TYHHEJIBHOTO THOJIA, Y. 3.

1.13 | IInaHupoBaHME FIKCTPEMAIIBHOTO IKCIIEPUMEHTA.

Jlabopamopuas paboma 13
CHMITIEKCHBIM METOJI TUTAHUPOBAHMSI.

1.14 | CuMIIeKCHOE MIaHUpPOBaHUE.

Jlabopamopuas paboma 14
Omnpenenenue 06J1aCcTH SKCTpEMyMa Ipu
CHMITJIEKCHOM METO/I€ TUITAHMPOBAHHSI.

HHaHI/IpOBaHI/Ie 9KCIICPUMCHTA B YCIIOBUAX
HCIIPCPBIBHOT'O IMPOMU3BOJACTBA.

1.15

Jlabopamopnas paboma 15
CoBpeMeHHEBII aHAIN3 JaHHBIX B CHCTEME
STATISTICA, u. 1.

KomnbrotrepHsie cucteMbl 00pabOTKH OIBITHBIX
1.16 | nansbix. Ctatuctuueckue pynkuu MicrosoftExel,
Mathcad, DOE++ (ReliaSoft.com) u mpou.

Jlabopamopuas paboma 16
CoBpeMeHHBIH aHau3 JAaHHBIX B CUCTEME
STATISTICA, 1. 2.

COBpCMCHHBIfI aHaJIM3 JaHHBIX B CUCTCMC

117 STATISTICA (statsoft.com).




Jlabopamopuas paboma 17
CoBpeMEHHBIHN aHAIU3 JaHHBIX B CUCTEME 8 |9 1

STATISTICA, u. 3.

HepCHeKTI/IBH 1 OCHOBHBLIC HAIIPAaBJICHUS Pa3BUTHUSA
COBPCMCHHBIX CUCTEM O6pa6OTKI/I JaHHBIX.

1.18 | «BigDatay. [IporpammHbIe U ammapaTHbIe CpeacTBa | 8 9 2 |1 4
texHosoruu «BigDatay rnpu pernieHnn akTyalbHbIX
3aJ1a4 HayYHbIX UCCIIEJOBAHMM.
Jlabopamopuas paboma 18
CoBpeMeHHbIN aHaIU3 JaHHBIX B CUCTEME 8 9 1
STATISTICA, u. 4.

119 Hrorosoe 3ansiTue. 8 |9
[Ipuem u 3amuTa 1a60pPaTOPHBIX PpadboOT

1.20 | ®opma aTTecTAlINU

1.21 | Beero yacoB no qucuMIuinHe B 8 ceMecTpe 144 36 | 18 18 72
3.3 CoaepxaHue THCHUNIHHDI
Coaep:kaHue pa3aejioB IUCHUIIIHHBI

e Ponp u 3HaueHHWE OKCIEPUMEHTAIBHBIX HCCICIOBAHUM JJISI HAYYHOM M MPAKTAYECKOMN
NESITEIbHOCTH.

e  OcHOBHBIE 3a/1a4¥ U (HOPMBI IPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUIA.

e  OcHOBHBIE 3TaIbl IUIAHUPOBAHMS M OPTaHU3ALUU IKCIICPUMEHTA.

e JlocTpoenue Mozenu UccieayeMoro npoiecca. Buspl v pe3yabTaTsl MOJEIUPOBAHUS.

e  MeToauKa IPOBEICHUS IKCIIEPUMEHTAIBHBIX HcciieoBaHnid. OOpaboTKa pe3ynbTaTOB OIBITOB.

e  OCHOBBI TEOpPHH BEPOSITHOCTEH M MAaTEMAaTHUUYECKOM CTATUCTUKH. TOUEUYHBIE U MHTEPBAIbHBIC
orieHKU. [IpoBepka CTAaTUCTUYECKUX TUTIOTES.

e (CrarucTUuecKHil aHAJIU3 SKCIIEPUMEHTAIbHBIX JaHHBIX.

e Teoperuyeckue OCHOBBI NPUMEHEHUSI PETPECCMOHHOTO aHajiu3a MpH CTATUCTUYECKOU
00paboTKe PKCIIEPUMEHTAIBHBIX JaHHBIX. MeTol HauMeHbINX KBaapaToB. 3HaueHne MHK —
perpeccu ISl peleHus MpakTHIeCKUX 3a/1au.

e JIWMCIIEpCUOHHBIN aHAIM3 TPH CTATUCTUYECKOW O0OpabOTKE HKCIEPUMEHTAIbHBIX aHHBIX.
[TpuMeps! MpakTHUECKOTO MPUMEHEHHUSI.

o KoppensuuoHHBI METOJ aHanu3a TMpH MPOBEACHUU CTATHCTUYECKOM  0OpaboTKu
AKCIIEPUMEHTANBHBIX JaHHBIX. [[pruMepsl mpakTHUECKON peann3aiiy.

e [InanupoBanue »oskcrepuMmenTta. IlonHblil QakTopHbiii 3kcnepumeHT (IIDD).  poOHbIit
(dakTopHbIi kciepuMeHT ([1DI).

e OproroHanbHble IUIaHbl. lleHTpallbHOE KOMIIO3MIIMOHHOE OPTOTOHAJIBHOE IUIAHWUPOBAHUE
(LIKOIT) u uentpansHoe koMmo3uimonHoe potoradbensHoe (LIKPIT) mranupoBanue.

e [InaHupoBaHUE SKCTPEMATBHOIO IKCIIEPUMEHTA.

e  CHUMIUIEKCHOE IUTAaHUPOBAHUE.

e [InanupoBaHHe 3KCIEPUMEHTA B YCIOBUAX HEMPEPHIBHOIO MMPOU3BO/ICTBA.

e KoMmmproTepHbIE CHCTEMBI OOpa0OTKH OMNBITHBIX JaHHBIX. CTatucThyeckue (GYHKIUU

MicrosoftExel, Mathcad, DOE++ (ReliaSoft.com) u mpou.
CoBpemennsbiit ananu3 qaHHbIX B cucteme STATISTICA (statsoft.com).



e [lepcneKTHBBI U OCHOBHBIC HAINIPABICHHS PA3BUTHUSI COBPEMEHHBIX CUCTEM OOpabOTKHU JaHHBIX.
[Toustue «BigData». ITporpamMHbIe W ammapaTHble cpeacTBa TexHojoruu «BigDatay mpu
PCHICHUHU aKTYaJIbHBIX 3a/la4 HAYYHBIX I/ICCJIGI[OBaHI/If/’I.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHYECKHUX H JTa00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/mpakTUICCKUEC 3aHATHS
Cemunap 1. Benenue. Ponb M 3HaueHHE HKCHEPUMEHTAIbHBIX MCCIEIOBAHUM I HAydyHOH U
MPAKTUYECKOHN JeSITEeIbHOCTH.
Cemunap 2. OcHOBHBIE 32/1a41 U (POPMBI IIPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIICTOBAHHM.
Cemunap 3. OCHOBHBIE 3TaIbl JIAHUPOBAHUS U OpraHU3allMU YKCIEPUMEHTA.
Cemunap 4. IlocTpoeHnue Mojenu uccieyeMoro npouecca. Buspl v pe3yapTaTsl MOAEIUPOBAHUS.
Cemunap 5. Meroauka MpoBeEHUSI SKCIEPUMEHTANBHBIX HccienoBaHuil. OO0paboTka pe3yinbTaToB
OIIBITOB.
Cemunap 6. OCHOBBI TEOpUU BEPOSTHOCTEHW W MATEMaTUYECKOM CTATHCTHKU. TouyeuHble U
MHTEpBaJIbHBIE OLIEHKU. [IpoBepka cTaTUCTUUECKUX TUIIOTES.
Cemunap 7. CTaTUCTUUYECKUN aHAIIU3 SKCIIEPUMEHTAIBHBIX JAHHBIX.
Cemunap 8. TeopeTuueckue OCHOBBI NPUMEHEHMS] PETPECCHOHHOTO aHajliu3a MpPU CTAaTUCTHYECKON
00paboTKke HKCHEPUMEHTATIbHBIX JaHHBIX. MeToa HauMeHbIINX KBaapatoB. 3HayeHne MHK —
perpeccuu Jyisi pelieHrs MPaKTHYEeCKUX 3aau.
Cemunap 9. /lucriepCHOHHBIN aHAIU3 TIPU CTATUCTUYECKONW 00pabOTKE IKCIEPUMEHTAIBHBIX JTAHHBIX.
[TprmMepsl MPaKTUYECKOTO TPUMEHEHUS
Cemunap 10. KoppensuMoHHBIM METOJ aHajau3a MpU HPOBEACHUM CTaTHCTUYECKOM 00paboTKu
SKCIIEPUMEHTANBHBIX JaHHBIX. [[prMephl mpakTHUeCKOi peaan3auu.
Cemunap 11. IlnanupoBanue skcriepumenta. [lomusiit pakropusii sxcnepument (I1DD). [poOubIit
dakTopHbIi 3kcnepuMenT (D).
Cemunap 12. Oproronanbnsie 1ianbl. L{leHTparbHOE KOMIO3UIIMOHHOE OPTOTOHAIBHOE INIAHUPOBAHUE
(IKOIT) u uentpansHoe kKoMmo3uionHoe porotadensHoe (LIKPIT) manuposanue.
Cemunap 13. eIlnanupoBaHue 3KCTPEMAIbHOTO SKCIIEPUMEHTA.
Cemunap 14. «CuMIuiekCHOE MIIaHUPOBAHUE.
Cemunap 15. eIlnanupoBaHue 3KCIEPUMEHTA B YCIOBUSIX HEMPEPHIBHOI'O ITPOU3BO/ICTBA.
Cemunap 16. *KomnbroTepHble cucteMbl 00paOOTKHM OIBITHBIX JaHHbIX. CTaTUcTHYeckue (YHKLIHUU
MicrosoftExel, Mathcad, DOE++ (ReliaSoft.com) u mpowu.
Cemunap 17. «CoBpemennslii ananu3 ganHbix B cucteme STATISTICA (statsoft.com).
CemuHap 18. *IlepcieKTUBBI U OCHOBHBIE HAIpPaBJIEHUS Pa3BUTHS COBPEMEHHBIX CHUCTEM 00pabOTKu
nansbiX. [lonstue «BigData». IIporpaMMHble M anmapaTHble cpeicTBa TexHonoruu «BigData» npu
PELICHNN aKTyaJlbHbIX 3a/1a4 Hay4HbIX UCCIIETOBaHUI.

3.4.2. JlabopaTopHbIe 3aHATHUS
JlaGopatopHas pabota 1. 3yueHue GyHKIMU U TNIOTHOCTU pacIpeesieHUs] BEpOSITHOCTEN CiTydaifHON
BEITUYUHBI.
JlaGopatopHas pabota 2. 3yueHue HOpMalbHOTO 3aKOHA pacipeeIeHuU .
JlaGopaTtopHast pabota 3. Iloctpoenue perpeccuonroi Moaen BAX »1eKTpOHHON JaMIIbl TPHUO.
JlaGopatopHas pabora 4. IlocTtpoenue noiaumHomMHanbHONH Mozenu BAX Tpuoga ¢ mpuBiedeHHEM
METOJUKH MOJIHOTO (paKTOPHOTO SKCIIEPUMEHTA.
JlaGopatopHass pabGotra 5. Maremaruyeckoe MOJICIMPOBAHUE TEXHOJOTMYECKOro  Ipolecca
TEPMHUYECKOTO OKCHINPOBAHUS KPEMHUS.
JlaboparopHas pabdoTa 6. [TocTpoeHue nonuHoMuanbHOM Moaenu BAX TyHHEN,HOTO THO/A.
JlaGopaTtopHnast pabota 7. CUMIUIEKCHBI METOJ] TNIAHUPOBAHUS.
JlaGopatopHass pabota 8. Ompenenenue 007acTH OSKCTpeMyMa TIPH CHUMIUIEKCHOM METOJe
MJTAHUPOBAHUS.
JlaboparopHas pabota 9. CoBpeMeHHbIii aHanu3 naHHbIX B cucteme STATISTICA.
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3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PatoT)
BrimonHeHne KypcoBBIX padOT/IIPOSKTOB HE MPEYCMOTPEHO pabodeil mporpaMmMoi.

4, Y4eOHo-MeTOAUYecKOe U MHHpOPMALIHOHHOE 00ecIieYeHHe

4.1 HopmatuBHble 10KyMeHTbI 1 'OCThbI
He npenycmorpeno

4.2  OcHoBHas JuTepaTrypa
. bepukamBmwm B.III., Ocbkun C.II. Crartuctudeckas o0paOOTKa MaHHBIX, IJIAHUPOBAHUE

IKCIIEPUMEHTA U CIIy9aliHbIE MPOIIECCHl: yaeOHOe mocodue s OakanaBpuaTa U MarucTpaTypsl. - 2-
e u3a., ucnp. u gomn. — M.: Uzn-Bo FOpaiit, 2019. - 164 c. - (bakanaBp u Maructp. AxaaeMUYeCKUit
kypc). - ISBN 978-5-534-09216-5. - Texkcr: snektponnbii // DbC IOpaiit [caiit]. - URL:
https://urait.ru/bcode/427449.

. bepukamBmiu B.III., Ocbkun C.II. Crartuctuueckas o0paOoTka [aHHBIX, IJIAHUPOBAHUE
SKCHEPUMEHTa U MaTeMAaTUYECKOe OMMCaHUe Clly4ailHbIX mpoueccoB.— M.: M3a-so MI'OY, 2013 .—
196 c.

. bopoBukos B.II. [TonynsipHoe BBeaeHNEe B coBpeMeHHbIN aHayn3 1aHHbIX B cucteme STATISTICA.
MeTo10JI0THS ¥ TEXHOJIOTHSI COBPEMEHHOT'O aHAIM3a IaHHBIX: yaeOHoe ocooue / B.I1. bopoBukoB.
— Mocksa: 'opsiuas nmuaus-Tenexkom, 2018, — 288 ¢. — ISBN 978-5-9912-0326-5. — Tekcr:
3JICKTPOHHBIN /l Jlanb: AIIEKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/111023 (gara obparuenus: 20.05.2023).

4.3 JlomoJaHUTEJbHAS JTUTEPATypa
I'pemmnoB A.A. KommbiorepHble oOyuaroiue MocoOusi ISl pelieHHs 3a/ad MaTeMaTH4YecKOu

CTaTUCTUKM U MareMaThyeckoro mporpammupoBanus.— M.: U3p-so MI'TY um. H.D. baymana,
2013. -191c.

JIsBoBckuii E.H. Cratuctuueckne MeToAbl MOCTPOCHHs IMMOHpudeckux ¢Gopmyn. — M.: Beicur.
mK., 1988.

CoBpeMeHHbIN SKCIIEPUMEHT: TOJIr0TOBKA, MTPOBeeHUE, aHau3 pe3yibTaroB / B.I'. binoxun, O.I1.
I'myaxun, A.W. T'ypoB, M.A. Xanun; o pen. O.I1. I'mynkuna. — M.: Panuo u cBsizb, 1997.
Konemaes B.A., CraposepoB O.B., TypynnmaeBckuii B.b. Teopuss BeposTHOCTEH U
MaTeMaTH4ecKkas cTaTucTuka. — M.: Bercii. mik., 1999.

benpar /Ix., [Tupcon A. IIpuknanHoi ananu3s cinydaiHbsix qasHsix. [lep. ¢ anrin. — M.: Mup, 1989.
Bentuens E.C., OBuapoB JI.LA Teopusi BEpOsATHOCTEH U €€ MHXKECHEPHBIE NMPWIOKEHHA. — M.:
Beicmi. mk., 1988.

Ocpkun C.II. Meton pa3MepHOCTH IpH BBIOOpE KpUTEPUEB (PU3NUECKOTO MOJAEIMPOBAHUS IS
pemieHus 3anad naccuBHOM uH(pakpacHoil nokauuu // Bectnuk MI'OY. MockBa. Cepus
«Texuuka u rexHomorus». — 2013. — Ne 2,

VcanoBa E.B., bepukamBmim B.II., Ocbkun C.II. ®@akTOpHBIA SKCIEPUMEHT IIPU PELICHUU
NPAaKTUYECKUX 3aJady KIMHUYECKOW U opToneauueckoi crtomaronoruun // Bectnuk MI'OVY.
Mocksa. Cepust «Texnuka u Texnonorus». — 2013. — Ne 4.

bepukamBunu B.II., YcanoBa E.B., Ocbkun C.II. @akTOpHBIM 3KCNEPUMEHT MPHU MPOBEACHUU
OPTOJIOHTHUYECKUX KIMHHYecKHX uccienoBanuit // Becthuk MI'OY. Mocksa. Cepust «TexHuka u
texHosorus». — 2013. — Ne 4.
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10. bepukamBuwin B.IIL., Ockkun C.I1. CUMIUIEKCHBIH METOX ONpeAeieHHs 3KcTpeMyMma (yHKIHUU
OTKJIMKA TpH IJIaHupoBaHuH sKkcnepumenta // Uzsectus MI'TY (MAMU). — 2014. T. 5. Ne 1.
c.115-121.

11. Ocekun C.I1., Tepemun A.H., 3onorapes B.A., AnekceeB 1U.C. [TonHbli GakTOpHBIN SKCIIEPUMEHT
Opy ONTHUMH3AIMU [apaMeTpPOB HAHOTEXHOJOTHYECKOro Ipoliecca MOJYyYEHHUS PE3UCTUBHBIX
mi€HoK peHus. bynymee wmammHocTpoenuss Poccuu: c¢6. T1p. Cempmoii  Bceepoccuiickoit
KOH(epeHIIMH MOJIOABIX y4eHbIX. MockBa, 24-27 centsaops 2014r./MI'TY um. H.D. baymana.-
Mocksa: MI'TY um. H.O. baymana. 2014 - 472¢., c.164-168.

12. IanmynoBckuit B.®. [lnanupoBanue sKCepuMeHTa B MPOMBIIIICHHOCTH. — M.: U3n-80 MUPDA,
1998.

13. Cugnsies H.M., BumcoBa H.T. KypcoBast pabora (opranuzamust ¥ MeToauka). Mertoaudyeckue
YKa3aHUs JUIsl BBIIOJHEHUS JOMAITHUX 3a/laHUi U KypCOBBIX HayYHO-HCCJIEI0BATEIbCKUX PaboT:
Meronnueckue ykazanus / Ilox pen. HU. Cugnsiea.— M.: U3n-Bo MI'TY um. H.DO. baymana—
2001. -35c.: umn.

14. Cunuses H.U. BBenenue B TeopHIo IUIAHUPOBAHUS JKCIepuMeHTa: yued. mocobue / CuaHseB
H.N., Bunucosa H.T.— M.: U3a-so MI'TY um. H.O. baymana, 2011. — 463 c.: un.

15. Montgomery D. C. (1997).Design and Analysis of Experiments — Fourth Edition, John Wiley &
Sons, Inc., USA.

16. Oskin, S.P., Kuznecov, A.V., Grunenkov, N.V. Physical Modeling at Experimental Determination
of a Sensitivity Area One of a Passive Infrared Location Instrument / Advances in Automation II.
RusAutoConf 2020. Lecture Notes in Electrical Engineering, vol. 729. Cham: Springer, 2021.
Pages 945-955.

17. Oskin, S., Kuznecov, A., Koneva, N. (2023). Simplex Method of Realization of Optimization
Problem of Linear Programming. In: Radionov, A.A., Gasiyarov, V.R. (eds) Advances in
Automation 1V. RusAutoCon 2022. Lecture Notes in Electrical Engineering, vol. 986. Cham:
Springer, 2023. Pages 127-135. https://doi.org/10.1007/978-3-031-22311-2_13

4.4  DnexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl

1. KomnbroTepHble cucTeMbl 00paOOTKH SKCIIEPUMEHTAIbHBIX TaHHBIX.

https://online.mospolytech.ru/course/view.php?id=10400

[Topsimox mpoBeneHus: pabOT B JUCTAHUMOHHOM (hopMaTe YCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOPEKTOpa Mo yueOHo#l paboTe u/Win eHTPOM y4eOHO-MEeTOANYECKON pabOThI.

4.5 JlnueH3HOHHOE U CBOOOIHO PACIPOCTPaHsieMOe MPOrpaMMHOe o0ecrieuyeHue

1. Iporpamma Statistica ot StatSoft.

Becratusiii moctyn StatSoft Statistica:

https://statsoft-statistica.ru/

2. [Tlporpammusie maketsi Mathcad, Microsoft Excel, OpenOffice Calc, DOE++
(ReliaSoft.com) myst 06pabOTKM SKCTIEPUMEHTATBHBIX JaHHBIX.

4.6 CoBpemMeHHble NpodecCHOHANbHbIE 0a3bl JaHHBIX W HH(OPMALMOHHBIE
CIIPABOYHbIE CUCTEMBI

Ilepeuensb pecypcoB cetu UHTepHET, 1OCTYNHBIX JISI OCBOCHUS AU CHUIIMHBI:
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HaumeHoBaHue CcbliIka Ha pecypc JoctynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

HocTtynHa B ceTn
Stack Overflow https://stackoverflow.com/ WutepHer 6e3

OTpaHUYCHUHN

HudopmaninoHHbIe pecypchbl

Cern KoncynsrantlLmioc http:// www.consultant.ru JlocTyHO

JIeKTPOHHO-0U0JINOTEYHbIEe CHCTEMbI

JocrtynHa B cetu
Jlanb https://e.lanbook.com/ WutepHer 6e3
OTpaHUYCHUHN

JocrtynHa B cetu
IPR Books https://www.iprbookshop.ru/ WutepHer 6e3
OTpaHUYCHUIN

IIpodeccuonanbubie 6a3bl JAHHBIX

ba3a naHHBIX Hay4YHOHN
AJIEKTPOHHOW OUOJIMOTEKU http://www.elibrary.ru JocTymHo
(eLIBRARY.RU)

Web of Science Core
Collection —pedepaTuBHO-
oubnuorpaduueckas u http://webofscience.com JlocTymHO
HayKOMeTpuuecKas 6asa
JTAHHBIX

Beounapet STATISTICA (noctynusl B cetu HTepHET 0€3 OrpaHHYCHHIA):

1. «bonbie Bo3moxkHocTH bonbimux nanueix: STATISTICA Big Data Analytics»
http://statsoft.ru/tv/archieves/2015/big-data/
2. «Data Mining u Text Mining: npuMepsl pelIeHns pealbHbIX 33124
http://statsoft.ru/tv/archieves/2014/webinar-text-data-mining/
3. «Cratuctuyeckoe ynpasienue npoueccamu ¢ momomisio STATISTICA QC»
http://statsoft.ru/tv/archieves/2014/webinar-prom-qc/
4. «Metoabl n uHCTpyMeHTHI Data Science»
http://statsoft.ru/tv/archieves/2017/data-science/
5. «MOHUTOPHHT M aHAJIU3 TEXHOJIOTHUECKUX MPOIIECCOB HA COBPEMEHHOM MPEIPUSTHI
http://statsoft.ru/tv/archieves/2016/monitoring/
u JIp.

d. MarepuajbHO-TEXHHYECKOE O0ecreyeHue

JUis  mpoBeAeHMs]  JIEKIMOHHBIX  3aHATUH  HEOOXOAWMBI  aylUTOPUH, OCHAIlEHHBIE
MYJIbTUMEAMMHBIMUA MPOEKTOpaMH M 3KpaHamu. st mpoBeaeHus: gabopaTopHbIX paboT TpeOyercs
KoMIbroTepHBIH Kitacc (AB2507, AB2610, 4AB2614, AB2618, AB2619).


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6. MeToanyecKkue peKoMeHaaluu

Meroauka  mpemomaBaHusi — AMCHUIUIMHBL  «KoMIbIOTEpHBIE ~ CUCTEMBI  00pabOTKH
SKCHCPUMCHTAJIBHBIX HOAHHBIX» W pCaiu3alnsad KOMIICTCHTHOCTHOI'O IIOAXOJa B H3JIOXKCHUHU H
BOCIIPHSITHN MaTepHaia mpeaycMaTpUBaeT UCIIOIb30BAHUE CICITYIOIIUX aKTUBHBIX U MHTEPAKTUBHBIX
(GbopM MpOBEICHUS AyIUTOPHBIX M BHEAYUTOPHBIX 3aHITHHA:

— ay/IMTOPHBIE 3aHSTHS: JICKIIUH, JTA00paTOPHBIE pabOTHI, TECTUPOBAHUE;

— BHEAyJIUTOPHBIC 3aHATHUS: CAMOCTOSTEILHOC U3yYSHHE OTICIBHBIX BOIPOCOB, MOATOTOBKA K
nabopaToOpHBIM paboTam.

6.1 MeToanueckne PeKOMEHJIAIMM JJsi TPENoaaBaTe/ii M0 OpPraHUu3aNUuH

o0yueHus
Ha IICPBOM 3aHATHUHU II0 JUCHUIIIIMHE H606XO,I[I/IMO O3HAaKOMUTHb CTYACHTOB C IIOPAIKOM €€

u3ydeHus (TeMamMu Kypca, GpopMamMu 3aHATHH, TEKYIIET0 ¥ MPOMEXKYTOYHOTO KOHTPOJIsS), PACKPHITH
MECTO M POJIb TUCHHIUIMHBI B CHCTEME HayK, €€ IPAaKTUYeCKOe 3HAYCHHUE, JTIOBECTH 10 CTYICHTOB
TpeOoBaHUs K (OpME OTYETHOCTH WM NPHUMEHEHHS BHUAOB KOHTpOJIA. Bwimarorcs 3amaHus ams
IMOATOTOBKH K CCMUHAPCKUM 3aHATHAM.

[Tpu NOArOTOBKE K CEMHHAPCKOMY 3aHSITHIO 110 MIEPEYHIO OOBSBICHHBIX TEM MPEIOIABATEIIIO
HEOOXOIMMO YTOYHUTH IJIAH WX IMPOBEACHHUS, MPOIYMaTh (OPMYIUPOBKH U COJEpKAHHUE y4eOHBIX
BOIIPOCOB, BEIHOCHMBIX Ha 00CYXKJICHHE, 03HAKOMHTHCS C IIEPEYHEM BOIIPOCOB 110 TEME CEMUHApA.

B xome cemMuHapa BO BCTYIHTEIBHOM CIIOBE PACKPBITh MPAKTHUYECKYIHO 3HAYUMOCTH TEMBI
CEMHHAPCKOTO 3aHATHS, ONPEACIUTh IMOPSAIOK €ro NpPOBEICHUS, BpeMs Ha OOCYKICHHE KaKIOro
yueOHoro Bompoca. [IpuMensist GpoHTaIBHBINA ONPOC J1aTh BO3MOYKHOCTh BBICTYITHTh BCEM CTYIICHTAM,
[IPUCYTCTBYIOIIUM Ha 3aHATHU.

IlenecooOpa3Ho B X0/1e 3alIUTHI JIAOOPATOPHBIX PadOT 3a7aBaTh BBHICTYMAIOIINM U ayJAUTOPHH
JOMMOJIHUTCIIBHBIC W YTOYHAIOMIME BOIIPOCHI C MNECJIbKO BBIACHCHUA HX HO3I/IHI/II71 o CyumecCTBYy
00cy)XJaeMBbIX IIPOOIIEM.

CnezlyeT npeaoCTaBUTG BO3BMOKHOCTD BBICTYIINICHHA C MECTAa B BUJC KPATKHUX COO6HIGHI/II>1 1o
HOATOTOBJICHHOMY 3apaHee BOIIPOCY.

B 3axirounTenbHON YaCTH CEMUHAPCKOTO 3aHATHUS CIIEAYET MOABECTH €ro UTOTH: JaTh OLEHKY
BBICTYIIJICHUH KaXKJ0TO CTy/I€HTa U Y4€OHOM I'pYIIIbI B 11€JI0M. PacKpbITh MOJIOKUTEIbHBIE CTOPOHBI U
HEJOCTaTKH IPOBEJEHHOIO CEMUHApcKoro 3aHsATHs. OTBETUTh Ha BOIPOCHI CTYAEHTOB. Bblnarh
3aJjaHMsl [T CAaMOCTOSITENIbHONW PabOThI IO OJATOTOBKE K CJIEAYIOIIEMY 3aHSATHUIO.

Bo3MmoxHO mpoBeseHre 3aHATHI U aTTecTallMil B JUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHCTEeMBl AMCTaHIMOHHOro oOydeHus yHuepcutera (CHO-LMS). Ilopsnok npoBeneHus paboT B
JUCTAaHIIMOHHOM (hOpMaTe YCTaHABIIMBAETCS OTAEJIbHBIMH PAcIOPSLKEHUSIMHU MPOPEKTOpa MO yuyeOHOU
paboTe W/1iu EHTPOM Y4eOHO-METOINYECKOI paboTHl.

6.2 Meroanueckue yKazaHus AJis1 00y4al0UIUXCSl MO0 OCBOEHHIO M CHUTITHHBI

CamocrtosiTennbHast paboTa sBIseTCS OJHUM W3 BHUIAOB Yy4eOHBIX 3aHsaTuil. Llens
CaMOCTOSITEIIEHOM PabOTHl — MPAKTHYECKOE YCBOCHHE CTYICHTAMHU BOIIPOCOB, pacCMaTPHBACMBIX B
MpoIecce U3YyYSHUS TUCIUTUTHHEI.

AYJII/ITOpHaﬂ CaMOCTOATECIIbHAA pa60Ta 10 AUCHUIIJIIMHE BBIIMMOJHACTCA HaA y’—Ie6HI)IX 3aHATUAX
M0J1 HEMOCPEJICTBEHHBIM PYKOBOJCTBOM IPEMOABATENS U IO €T0 3a/IaHUIO.

BHeaynmuTtopHas camMoCTOsTeNIbHAass paboTa  BBIMIOJMHSAETCS  CTYJIGHTOM IO 3a/IaHHUIO
mpenoaaBarens, Ho 0e3 ero HeMmoCPEICTBEHHOTO Y4aCTHsl.

3ajaun caMOCTOSITEIBHOM PaOOTHI CTY/ICHTA!

- pa3BHUTHE HABBIKOB CAMOCTOATEIHHON yueOHOH paboTHI;

- OCBOCHHEC COACPKAHUA AUCIHUILINHBI;
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- yriiyOJieHre CoepKaHUsl U OCO3HAHWE OCHOBHBIX MOHATHH JUCLUIUINHBL

- UCHOJIB30BAHUE MaTepHaia, COOPAaHHOTO M MOJYYECHHOTO B XOJ€ CAMOCTOSITEIbHBIX 3aHATHIHA
U1 3P PEKTUBHOM MOATOTOBKH K 3aUeTy.

Bubl BHEayAUTOPHON CaMOCTOSITENIbHOM paOOTHI:

- CAaMOCTOATENIBHOE N3Y4YEHUE OTENbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJIFOTOBKA K CEMUHApaM U IPAKTUYECKUM 3aHATHSIM;

- oopMIIeHHE OTYETOB IO BBHINOJHEHHBIM Ja0OpPaTOpPHBIM pPadOTaM W TMOATOTOBKA K HX
3alure.

JUisi BBITIOJIHEHUS JIIOOOT0 BHJA CAMOCTOSITENILHONH pabOThl HEOOXOJMMO MPOMTH CIIEaYIOLIHe
STalbl:

- OIIPEJIEIIEHNE LIEIU CAMOCTOSATENBHON padOTHI;

- KOHKpETH3alus I03HaBaTeIbHON 3a/1auy;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BEIOOp a/1eKBATHOTO crI0co0a IeHCTBHS, BEAYIIEr0 K PELICHHUIO 3a/]auy;

- IJIJAHUPOBaHUE pabOThI (CAaMOCTOSTENILHOM WM C IOMOILBIO IIpENoAaBaTelis) Hall 3aJaHUEM;

- OCYUIECTBJIEHHME B IIPOLECCE BBIMOJIHEHUS CAMOCTOSTENbHOW pabOThbl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS pabOTHI;

- pedekcus;

- Mpe3eHTaIs padOTHI WU 3alIUTa Ja00pPaTOPHOI paObOTHI.

1. ®oH/1 O1IEHOYHBIX CPEICTB

B mpornecce o0yueHHs B TE€UYEHHE CEMECTpa HCIIOJB3YIOTCS OICHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH M IMPOMEKYTOYHBIX arTecTanuid. [IpUMEHSIOTCS Cleayrolue OlECHOYHbBIE
CpE/CTBa: TECT, 3alIUTa JJA0OPATOPHBIX PadOT, IK3aMEH.

OOyuenne no jucuuiuiiHe «KOMIBIOTEpHBIE CHUCTEMBI OOpAaOOTKH 3KCHEPUMEHTAIbHBIX
JIAHHBIX» HAIPaBJICHO Ha ()OPMHUPOBAHUE Y O0YUAIOIINXCS CICIYIONIMX KOMITCTCHIIUNI:

Ko u HaumeHoBaHue NuaukaTopbl 10CTHKEHUS] KOMITETEeHIMHT
KOMITeTeHIH
OIIK-9. Cnoco6en BomonsATh | MOIIK-9.1. 3HaeT criocoObl BHITOTHEHUS KCIIEPUMEHTOB TI0
SKCHEPUMEHTbl 1O 3aJaHHbIM | 33JJaHHBIM METOJUKaM M 00pabOTKUM pPEe3ylbTaToB ¢
METOJIMKaM M  00pabaThiBaTh | IPUMEHEHHWEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUN
pe3ysipTaTel ¢ NPUMEHEHHEM | U TEXHUYECKUX CPENCTB;
coBpeMeHHBIX uH(popmarmoHHbix | MOITK-9.2. YMeeT BBHIMONHATH SKCIEPUMEHTHI TIO 3aIaHHBIM
TEXHOJIOTUM M  TEXHUYECKUX | METOAMKaM M 00pabaThiBaTh pPE3y/lbTaThl C MPUMEHEHHEM

CpeIcTB COBPEMEHHBIX MH(OPMaLMOHHBIX TEXHOJIOTUH u
TEXHUUYECKUX CPEJICTB;
MOIIK-9.3. Bmaneer CITOCOOHOCTBIO BBITTOJTHATH

9KCHEPUMEHTHI MO 3aJaHHBIM METOJMKaM M 00pabaThIBaTh
WX  PE3yJbTaThI c IIPUMEHEHHUEM COBPEMEHHBIX
MH(GOPMAIMOHHBIX TEXHOJIOIMH U TEXHUYECKHX CPEJICTB.

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!

HaumenoBanue [IpencraBnenue
No OLIEHOUHOTO Kparkas xapakTeprcTiKa OlleHOYHOTO OLICHOYHOTO CPEJICTBA B

OC cpeacTaa cpeacTsa ®OC
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Cucrema CTaHZapTU3UPOBAHHBIX 3aJlaHUM,
IIO3BOJISIIOIIIAS aBTOMAaTU3UPOBATH
MpOLIEAYPY H3MEPEHMsI YPOBHS 3HAHUM H
YMEHUH 00y4aromerocs.

dDoHa TECTOBBIX 3aaHUN

CpencTBo MNpOBEpKHM YMEHUW M HABBIKOB
MPUMEHATh  MOJyYECHHbIE 3HAHUS IS
pelIeHUs MPaKTUYECKUX 33]1a4 C [MOMOIIBIO
MHCTPYMEHTAIBHBIX CPEJICTB.

3amanus s 3alIUThl
71a00paTOPHBIX padoT

Tect
1
(D
2 3JIP
3 KP

CpencTBo MpOBEPKM YMEHHUM U HaBBIKOB
MIPUMEHATh  MOJyYE€HHbIE 3HAHUSA U1
pelIeHus MPaKTUIECKUX 3a/1a4 0€3 TOMOIIU
MHCTPYMEHTAJIbHBIX CPEJICTB.

KonTtponbHbie paboTh

7.2 lllkana u KpUTEPHH OLIEHNBAHUS Pe3yJIbTATOB 00yUeHH
dopma NPOMeKYTOYHOI aTTeCTANUNU: IK3aMeH.

O0s13aTeIbHBIMHA YCI0BUSIMM MMOATOTOBKH CTYA€HTa K HpOMe)I(yTO‘IHOﬁ arrecranmumn
SABJIACTCA BBIIIOJIHCHHUE W 3alldTa CTYACHTOM J'Ia60paTOpHBIX pa60T, NpeaAyCMOTPCHHBIX paGoqeﬁ

MpOrpaMMoOil U TPOXOXKJIEHUE BCEX IMPOMEKYTOYHBIX TECTOB HE HUXE, yeM Ha 70% MpaBHIIbHBIX

OTBECTOB. HpOMe)KYTOqHBIG TECTUPOBAHWA MOT'YT IIPOBOAUTLCA KaK B ayAUTOPUH YHI/IBepCI/ITGTa 1101

KOHTPOJIEM IPEToaBaTelis, TaK U IUCTAHIIMOHHOM (popmaTe Ha yCMOTPEHUE IIPETo1aBaTers.

Ixana oueHuBaAHUA

Onucanue

Omauuno

BoimonHeHnsl Bce BHIBI yuyeOHOW paboOThI, MPEIyCMOTpPEHHBIE
paboueii mporpamMmmoil. CTYAEHT IEMOHCTPHPYET COOTBETCTBHUE
3HaHWI, YMEHUM, HABBIKOB IPUBEACHHBIM B TAOJIMIIAX MTOKA3aTENsM,
OTIEpUPYET TPHOOPETEHHBIMH 3HAHUSIMH, YMEHHSIMH, HaBBIKaAMH,
MPUMEHSET WX B CUTYyaIUsAX MOBBIMIEHHON cioxHOCTH. [Ipu sTOM
MOTYT OBITh JOIMYIICHbl HE3HAUYUTEIbHBIE OIIMOKU, HETOYHOCTH,
3aTPyHEHUS MPU AaHATMTUYECKUX OMNEepalusix, NEpeHoce 3HAHUN U
YMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIIUH.

Xopowo

BoinonHeHnsl Bce BHJBI  y4yeOHOH paboOThl, NPEIyCMOTpPEHHBIE
yueOHbIM  miaHoM.  CTyleHT  JI€MOHCTPUPYET  HEMOJIHOE,
IIPaBWJIBHOE  COOTBETCTBME  3HAHMM,  yYMEHMH,  HaBBIKOB
NPUBEJICHHBIM B Ta0NIUIax mokasaresei, 1100 eciu MpHu 3ToM ObUIH
JIOTYIIIEHBI 2-3 HECYIECTBEHHbIE OIIMOKH.

Yooeremeopumenvno

BeimonHensl Bce BHIBI y4eOHOW paOOThI, NpeayCMOTPEHHBIE
yueOHbIM Tu1aHOM. CTYZEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
B KOTOPOM OCBEIIEHa OCHOBHas, HambOoiee BaXHas 4YacTb
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MaTepHalia, HO MPH 3TOM JOMYIIEHAa OJHA 3HAUMTEIbHAs OIIMOKa
WJIM HETOYHOCTb.

He BbmomHen oauH wuinu Oojee BHUAOB ydeOHOH paboOTHI,
MPEAYCMOTPEHHBIX y4eOHBIM IUIaHOM. CTYIEHT IEeMOHCTPHUPYET
HEIIOJIHOE COOTBETCTBHME 3HAHMM, YMEHMI, HABBIKOB IIPUBEACHHBIM
B TaOIUIIaX IOKA3aTelsiM, JOMYCKAOTCS 3HAYMTEIbHBIC OIIUOKH,
Heyooeremsopumenvho . .

MPOSIBIISICTCS. OTCYTCTBUE 3HAHWUW, YMEHMIA, HABBIKOB 110 PSAY
MOKA3aTeNNe, CTYIEHT WCHBITHIBACT 3HAYUTEIbHBIC 3aTPYTHEHHS
MpU OTICPUPOBAHUU 3HAHUSAMH M YMEHHSAMHU IPU UX TMEPEHOCE Ha

HOBBIC CUTYallH.

7.3  OueHo4YHBbIE CpeaCTBA

7.3.1. Tekymmii KOHTPOJIb

Texkymuil KOHTPOJIb BKIIIOYAET MPOXOXKACHHUE ITPOMEKYTOUHBIX TECTUPOBAHMM IO pas3zieiiam
JTUCIUILIMHBI, 3aIIUTY Ta00paTOPHBIX padOT U BBHIMIOJIHEHUE KOHTPOJIBbHBIX 3aaHuii. [IpomexxyTounbie
TECTUPOBAHUSI pPa3MEIICHbBl B COOTBETCTBYIOIIEM KypC€ CHCTEMbl JIUCTAHIIMOHHOTO OOyudeHus
VYuausepcutera. [lpumepbl TecToB mpencraBieHsl Hmke. OTYeTsl MO J1a0OpaTOpHBIM paboTam
pa3MemalTcsl CTYACHTaMHU B COOTBETCTBYIOUIEM KypC€ CHCTEMbI JMCTAHIMOHHOTO OOydeHus
Yuuepcurera. [[isi MOATOTOBKH K TECTUPOBAHUIO W 3aIUTE JIAOOPATOPHBIX paboT B pazmene 7.3.3
npuBeIEH MEpeYeHb KOHTPOJBHBIX BOMPOCOB. KOHTpONIbHBIE 3aaHus MPUBOIATCS B paszaene 7.3.5.
BrlmosTHeHHE KOHTPOJIBHBIX PabOT CIIOCOOCTBYET YCIEIIHOMY OCBOSHHUIO OOYYAIONIMMHUCS Pa3JesioB,
MPEIOJIaraoIIuX CaMOCTOSITETbHOE U3YUYECHHUE.

PesynmpTaThl TEKymIEro KOHTPOJII MOTYT OBITh HCIOJNB30BaHBI TPH  MPOMEKYTOUHOM
aTTeCTallUU.

7.3.2 IlpuMepsbI TECTOBBIX BONIPOCOB

IlepBblil HAYaJIbHBIM MOMEHT CIIY4alHON BEJIMYUHBI ONPEIEISIET MC
bayn o ymomganmio:| 1

Cryyaiislil mopsiok oteTos| [la

HymepoBartb BapraHThI OTBETOB?| &

IlTpad 3a KKy HEMPABUIBHYIO MOMBITKY:| 33.3

ID-HOMED:

# | OTBeTEHI | OT136IB OreHka
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MC
Bbann no ymonuanmio:| 1

Cryyaitaerii mopsimok orsetos| [la

HymepoBatb BapraHThI OTBETOB?| &

[Tpad 32 KaXKIYIO HENPABUILHYIO TOMBITKY:| 33.3

ID-HOMED:

OTBeTHI OT36IB Ornenka

IlepBbIit HAYaNBHBIN MOMEHT CIIy4ailHOW BETUYMHBI ONPECISICT

HavalbHyI0 (hazy mporecca
MaTEeMaTHYeCKOE OXKHUIAHNE
HavYaJbHYIO BEJTMYMHY pa3dpoca
OO1IHil OT3BIB K BOIIPOCY:

1151 1I000T0 MPaBUIILHOTO OTBETA! Barnr oTBeT BepHBIiL.

J11151 1I000T0 HEMPABUIIBHOTO OTBETA: Banr oTBeT HeNMPaBUIILHBIH.
[lonckaska 1:
[Toka3aTb KOJIMYECTBO NMPABHIIBHBIX Her
otBeTOoB (IToackaska 1):
Y 1anuTh HEKOPPEKTHBIE OTBETHI Her
(IToxckaska 1):

Teru:
Tlozeonsiem vlOUpams 0OUH UIU HECKOTILKO NPABUTIbHBIX OTNEEMO8 U3 3A0AHHO20 CNUCKA.

(MC/MA)

100

O > =

MC
bamn mo ymomganmio:| 1

CiydaiiHbli Topsi oK oTBETOB| [a

HywmepoBatb BapuaHThl 0TBETOB?| 8

Tpad 32 KaXKAYIO HENPAaBUILHYIO TONBITKY:| 33.3

Uemy paBeH NEpBbIA HEHTPAIbHBI MOMEHT CITy4YalHON BEIMYUHBI?

ID-HOMED:
# OTBeTHI OT13EBIB OreHka
A. MaTEeMaTHIECKOMY OXHUIaHUIO 0
B. HYJTIO 100
3aBUCHT OT XapakTepa 0

mporecca
OO11Mii OT3BIB K BOIIPOCY:
/11t m060T0 IPaBUITLHOTO
oTBeTa:

/17151 1I000T0 HETIPABUIIBHOTO
OTBETA:

[loackaska 1:

[lokxazaTh KOIMYECTBO
MPaBUIIBHBIX OTBETOB Her
(ITogckaszka 1):
Y 1anmuTh HEKOPPEKTHBIC OTBETHI Her
(ITonckaszka 1):
Teru:
Tlo36onsiem 6b1OUpamv 0OUH UAU HECKOILKO NPASUIBHLIX OMEemos u3 3a0annoco cnucka. (MC/MA)

Bamr oTBeT BEpHBIN.

Bai oTBeT HEnpaBUIIbHBIIA.
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:Cs13p Mexny nuddepeHIranbHbpIM 3aKOHOM pactpeieNieHHUs U INIOTHOCTBIO pacipeeeHus MC
ciydaifHo# Beu4uHBL... 20{
bann mo ymomganmio:| 1
Cryyaitaelii mopsimok oteTos| [la
HymepoBatb BapraHThI OTBETOB?| &
Tpad 32 KaXKAYIO HENPAaBUIbHYIO TONBITKY:| 33.3
ID-HOMED:!
OTBeTH OT3bIB Onenka
HMeeT UHTETPO-
nuddepeHInaIbHbIH 0
XapaxkTep
B. OTCYTCTBYET 0
C. 9TO CHHOHUMBI 100
D. HOCHUT CITy4YalHbIN XapakTep 0
(OO0t OT3BIB K BOTIPOCY:
/15151 1I000T0 IPaBUIILHOTO Bt oTBeT BepHBI.
oTBeTA:
/L1 TI00OTO HENpaBHILHOTO Bam oTBeT HenpaBWIBHBII.
OTBeTA!
[lonckaska 1:
[loxa3aTh KOJIMYECTBO
MPaBHJIBHBIX OTBETOB Her
(ITomckaska 1):
Y manuTh HEKOPPEKTHBIE OTBETHI Her
(IToxckaska 1):
Teru:
Tlozeonsiem 6blOUpams 0OUH UIU HECKOIbKO NPABUTIbHBIX OMeemos u3 3adantozo cnucka. (MC/MA)
MC

:BTopoii HauanpHBII MOMEHT CITy9ailHOM BeTMYWHBI onpeaensieT: 21 {

Basn o ymomuanuro:| 1

CiryqaifHpI# TOPSAIOK OTBETOB| Jla

HymepoBath BapraHThl OTBETOB?|a

[Tpad 3a kaxkayr0 HENPaBUILHYIO MOMBITKY:| 33.3

HayYaJIbHYIO0 BEJIMYMHY BbIOpoca

ID-HOMED:
# OTBeTHI OT13BIB Orenka
E. HavyaJbHYH0 (ha3y nporiecca 0
£ CpeAHUH KBapaT CIy4aiHOH 100
G. HavYaJIbHYIO BEITMYHHY pa30opoca 0
H. 0

O61Mit OT3BIB K BOTIPOCY:

/1151 J1:000r0 IPaBUIILHOIO OTBETA!

Bam oTBeT BEpHBIH.

/1151 J1:060r0 HEIIPaBUIBHOI'O OTBETA:

Bam oTBeT HENPAaBUWIBHBIN.

Tloackaska 1:

(ITonckaska 1):

[Toka3aTb KOJTUYECTBO MPABUIILHBIX Her
orBeToB (Iloxckaszka 1):
'Y 1anuTh HEKOPPEKTHBIE OTBETHI Her

Ilo3sonsiem 6b10upamv 0OUH UIU HECKOILKO NPAGUILHBIX 0MEemos u3 3adannozo cnucka. (MC/MA)
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:Uto omnpenenser BTOpOoil HEHTPaIbHBIM MOMEHT CIIy4aifHOH BennauHbl? 22 { MC
Bbant no ymonuanmio:| 1
Cryuaitabiit mopsiok oteeros| [a
HywmepoBathe BapuaHThl 0TBETOB?|a
[ITpad 3a KaxAyIO HENPABUILHYIO NOMBITKY:| 33.3
ID-HOMED:
# OTBeTH OT36IB Onenka
I MaTeMaTHYeCKOe OXKHUIaHUE 0
J. IPOAOJLKUTEIIBHOCTD ITpoLiecca 0
K. JUCIIEPCHIO 100
L KOPPEJISILIHIO 0
OO1IMii OT3BIB K BOIIPOCY:
/1151 1;000T0 MPaBUIILHOTO OTBETA! Barn oTBeT BepHBIH.
/11151 1;000T0 HEMTPAaBUIBHOTO OTBETA: Bai oTBeT HelpaBUIIbHBIN.
TTonckaska 1:
[Toxa3aTh KOJMYECTBO MPABUIIBHBIX Her
oTrBeToB (Iloxckaszka 1):
Y 1anuTh HEKOPPEKTHBIE OTBETHI Her
(ITonackazka 1):
Teru:
Tlozeonsiem 6blOUpams 0OUH UIU HECKOIbKO NPABUTIbHBIX OMeemos u3 3adantozo cnucka. (MC/MA)
MaremaTtniyeckoe O’KUaHue U TucTepcus sBisitoTes: 23 { MC
bamn mo ymonmganuro:| 1

Ciry4ailHbIH TOPSAJIOK OTBETOB

Ha

HymepoBath BapuaHTbl OTBETOB?,

a

HTtpad 3a KaxIyr0 HENPaBHUIBHYIO TONBITKY:

33.3

ID-HOMED:

OTBeTHI OT13BIB

Onenka

TOYCYHBIMHU OLICHKaMH

100

HWHTCPBAJIbHBIMH OLICHKAMHU

XapaxkTeprctukamu koadduipienta
KOppeIsIin

O O |ZIZ|=

XapPaKTCPpUCTUKAMU PETPECCUN

OO11Mii OT3BIB K BOIIPOCY:

I[J'ISI 100010 IIPaBUJIBHOT'O OTBCTA. Bamr otBer BepHBIﬁ.

I[J'ISI 100010 HCIIPABUJIIBHOI'O OTBCTA. Bamr otBer HeraBI/IHBHLIf;I.

TToxckaska 1:

[Toka3aTh KOJUYECTBO NMPABUIIbHBIX Her
oTBeTOB (Iloackaska 1):

Y 1anmuTh HEKOPPEKTHBIC OTBETHI
. Her
(TTomckaska 1):

Teru:

Tlo3s0o1516m 6610UpaAMb OOUH UTU HECKOILKO NPAGUILHBIX 0MEemos uz 3adannozo cnucka. (MC/MA)
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Kaxue BUJIbI TOUCYHBIX OIICHOK BaM M3BECTHHI? 18 {

MC

Bbann no ymonuanmio:| 1

Cryyaitaerii mopsimok orsetos| [la

HywmepoBats BapraHThI OTBETOB?|a

[Tpad 32 KaXKIYIO HENPABIILHYIO NOMBITKY:| 33.3

ID-HOMED:

OTBeTEI OT13EIB

Orenka

JIACTICPCHUS

MATEMATHYCCKOC OXXHNIAHUC, 100

KOOpPJIMHAT

Hayajo JeKapTOBON CUCTEMBbI 0

K02 UIIMEHT KOppesIun

o

|9 D | O

ko3 puLIMeHT KOBapHaluu

OO61HiT OT3BIB K BOIIPOCY:

/111 m000T0 IPABMIIBHOTO OTBETA: Bair oTBeT BepHBIH.

/111 m000T0 HENMPABMIIBHOTO OTBETA: Bair oTBeT HenpaBWIbHBIM.

[Toxckaska 1:

[Toka3aTh KOITUYECTBO IIpaBUJIBHBIX Her
otBeTOB (IToackaska 1):

Y nanuth HEKOPPEKTHBIC OTBETHI Her
(IToxckaska 1):

Teru:

llozseonsem 6bl6upamb OaMH U HECKOJIbKO npaeuUsibHblX OMeenios U3 3a()aHHOZO CnuckKa.
(MC/MA)

BennunHa MHTEpBaNbHOM OLIEHKH CIy4alHON BeMYUHBI onpeaensercs... 19{

MC

bajut no ymosyanuto:

1

CryyaliHbIH HOPSIIOK OTBETOB

Ha

HymepoBath BapuaHTbl OTBETOB?,

a

HITtpad 3a KaXKAy0 HENPAaBIUIBbHYIO OIBITKY:

33.3

ID-HOMED:

OTBeTHI OT136IB

Orenka

MATEMAaTHYCCKHM OXKXKHJJaHHUEM

<|C|=x

3aBUCUT OT UHTEPBAJIA KOPPEJSLIUN

MaTEMATUYECKUM OKHJAHHEM,
JUcriepcuel, BeMMYUHOU
JIOBEPUTEIHLHON BEPOSATHOCTH, YUCIIOM
CTENEHEN CBOOOIbI

100

X. KJIACCOM TOYHOCTH MPpUOOpa

OO11Mii OT3BIB K BOIIPOCY:

/1151 106010 MpaBUIILHOTO OTBETA! Bam oTBeT BepHBIN.

/1151 1r060T0 HEMPaBUIIBHOTO OTBETA: Bam oTBeT HENpaBUWIBHBI.

TToxckaska 1:

[Toka3aTh KOJHMYECTBO MPABHIBHBIX Her
orBeToB (Iloackaska 1):

Y 1anuTh HEKOPPEKTHBIE OTBETHI Her
(IToackaska 1):

Teru:

[lo3son55em 6610Upamv OOUH UTU HECKOILKO NPABUILHBIX 0MEemos u3 3a0antozo cnucka. (MC/MA)
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55.CuMIIeKCOM KaKoTo MOpsAKa SBISETCA TOUKA HA MIIOCKOCTH?

1. HymeBoro
MC
2. IlepBoro
3. Broporo
bamn mo ymomganuio:| 1
Cryuaitaelii mopsiiok oTBeTos| [a
HymepoBatb BapraHThI OTBETOB?|a
Tpad 32 KaKAYIO HEMPAaBWIBHYIO MOMBITKY:| 33.3
ID-HOMED:
# OTBeTH OT36I1B Onenka
A. Hynesoro 100
B. IIepBoro 0
C. Broporo 0

OO11Hii OT3BIB K BOIPOCY:

/1)1 17060T0 MPAaBUIIHHOTO OTBETA!

Bain orBeT BepHBIi.

/17151 10600 HENPAaBUIIBHOTO OTBETA:

Baiu oTBeT HENpaBUIIBHBI.

Tlomckaska 1:

ITToka3aTh KOITUYECTBO IMpaBUJIBHBIX
otBeToB (Ilonckaska 1):

Her

Y nauTh HEKOPPEKTHBIC OTBETHI
(ITomckaska 1):

Her

Teru:

(MC/MA)

Tlo3eonsiem 6bl6upan’Ib O0OUH UL HECKOJIbKO npaesullbHblx Omeemaoes u3 3A0AHHO20 CIUCKA.

56.

MHOTOMEPHOM ITPOCTPAHCTBE?

1. DBOMIOIIMOHHOE TNIAHUPOBAHUE.
2. CUMIUIEKCHBIA METOI

3. Metox bokca- Yuicona

Kak HaspIBaeTcsi METOA, MPU KOTOPOM aJTOPUTM PELIEHHUS ONTHMH3AIMOHHON 33aJa4M JTMHEWHHOTO
[POrpaMMUPOBAHUS OIpenensieTcs MNyTEM mepedopa BEpLIMH BBITYKIOIO MHOTOTPAaHHHKA B

MC

bann no ymomuanmro:| 1

Ciy4ailHbli TOpsIIOK OTBETOB| [la

HymepoBats BapruaHThl OTBETOB?|a

[Tpad 3a kaxkAyI0 HENPaBUIHLHYIO MOMBITKY:| 33.3

Meton bokca- Ymicona

ID-HOMED:
# OTBeTHI OT136IB Oreuka
A. DBOJIIOIIMOHHOE TIAHUPOBAHHE. 0
B. CHUMILIEKCHBIA METO., 100
C. 0

(O61Mit OT3BIB K BONIPOCY:

/1151 J1:000T0 IPaBUIILHOI'O OTBETA!

Bam oTBeT BEpHBIH.

I[J'ISI 100010 HCIIPABUJIBHOI'O OTBCTA:

Bai oTBeT HEnmpaBUIIbHBIN.

Tloxckaska 1:

[Toka3aTb KOJTUYECTBO MPABHIILHBIX
orBeToB (Iloackaszka 1):

Her

Y najinTh HEKOPPEKTHBIE OTBETHI
(ITonckaska 1):

Her

Teru:

Tlo3s015em 6b16Upams 00UH ULU HECKOALKO NPABUNLHBIX OMEemos u3 3adannozo cnucka. (MC/MA)
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57.

Kakoii maker NpeaAHA3HAUCH JId BBIYUCIICHUSA CJIOXKHBIX (bOpMy.]'[, pCUICHUA anre6panqec1<1/1x u

M dhepeHInanbHBIX ypaBHEHH?

1. Microsoft Excel. MC
2. STATISTICA
3. Mathcad
Bann no ymonmuanmio:| 1
CrnyyaiiHbli opsiiok oTBeToB| [a
HymepoBath BapuaHThl OTBETOB?|a
[Tpad 3a Kax YO HENPABUILHYIO NOMBITKY:| 33.3
ID-HOMED:
# OT1BeTEhI OT136IB Oreuka
A. Microsoft Excel. 0
B. STATISTICA 0
C. Mathcad 100
OO0 OT3EIB K BOTIPOCY:
/17151 11000T0 IPaBUIILHOTO OTBETA! Bam oTBeT BepHBIN.
/1151 1I000T0 HEMTPAaBUIIBHOTO OTBETA: Bai oTBeT HeNpaBUWIBLHBIN.
[lonckaska 1:
[Toka3aTh KOJMUYECTBO MPABUIBHBIX
oTBeTOB (IToackaska 1): Her
'Y 1anuTh HEKOPPEKTHBIE OTBETHI
Her
(ITonckaszka 1):
Teru:

Tlozeonsiem 6blOUpams 0OUH UIU HECKOIbKO NPABUTIbHBIX 0Meemos u3 3adantozo cnucka. (MC/MA)

58.

Yem omimyarores rnakersl Microsoft Excel u Mathcad?

mporpaMma JJist MaTeMaTHUCCKUX, MHKCHCPHBIX BBIYHCIICHHH .

2. OTnnuuii HeT.

1. Microsoft Excel — mnporpamma mast paboThl ¢ BJIEKTPOHHBIMH Tabmuiamu, Mathcad —vc

bann o YMOJYAaHHUIO:

1

CryyaliHbIH TOPSIIOK OTBETOB

Ha

HymepoBath BapraHThI OTBETOB?,

a

HTtpad 3a Kax1yr0 HENPaBHIBHYIO TOIBITKY:

33.3

ID-HOMED:

# | OtBetHl | Ot3bIB

Orenka
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Uem oTnmuuarotcs naketsl Microsoft Excel u Mathcad?
1. Microsoft Excel — mporpamma uis paboThl ¢ 3IEKTPOHHBIMH Tabimmamu, Mathcad —
[porpaMma JUIsi MaTeMaTHYECKHUX, HH)KEHEPHBIX BEIYUCICHUH . MC
2. OTnuuuii HeT.
bamn mo ymonmganwio:| 1
CryuaitHbelii mopsiiok otBeTos| [a
HywmepoBate BapuaHThl 0TBETOB?|a
HTtpad 3a KaxAyr0 HENPAaBUIILHYIO NOMBITKY:| 33.3
ID-HOMED:
# OTBeTH OT36I1B Onenka
Microsoft Excel — mnporpamma mis
pabOTBl C DJEKTPOHHBIMH TaOJIHIIAMHU,
A. Mathcad — mporpaMma US| 100
MaTeMaTHYECKHX, HMH)XEHEPHBIX
BHIYMCIICHUMN.
B. OTnuuuii HeT. 0
OO0 OT3EIB K BOTIPOCY:
/1711 mr060T0 MPaBUIILHOTO OTBETA! Bamu oTBeT BEpHBIi.
/17151 1I000T0 HETTPAaBUIIBHOTO OTBETA: Bam oTBeT HENpaBUIBHBIN.
[lonckaska 1:
[Toka3aTh KOJMYECTBO MPaBHIBHBIX Her
otBeTOB (Iloackaska 1):
Y 1aauTh HEKOPPEKTHBIE OTBETHI Her
(ITonckazka 1):
Teru:
Tlozeonsiem blOUpams 0OUH UIU HECKOIbKO NPABUTIbHBIX 0Meemos u3 3adantozo cnucka. (MC/MA)
59.
Kakoii mporpaMMHBIH MakeT npeaHa3HaueH A1l KOMIUIEKCHOTO CTaTHCTHUECKOTO aHaIn3a JaHHBIX ?
1.Microsoft Excel MC
2. Mathcad
3. STATISTICA
bann no ymomuanmro:| 1
Ciy4ailHbli TOpsIIOK OTBETOB| [la
HymepoBath BapuaHThl OTBETOB?|a
Ttpad 3a kaxayr0 HENPaBUIILHYIO NOMBITKY:| 33.3
ID-HOMED:

# OTBeTHI OT136IB OreHka
A. Microsoft Excel 0
B. Mathcad 0
C. STATISTICA 100

O611Mit OT3BIB K BOTIPOCY:
/15151 r060T0 TPaBUIILHOTO OTBETA! Bam oTBeT BEpHBIH.
/1151 1:000T0 HEMTPAaBUIBHOTO OTBETA: Bar oTBeT HenpaBUIIbHBIN.
Tloxckaska 1:
[Toka3aTb KOJTUYECTBO MPABUIILHBIX Her
otBeToB (Iloackaszka 1):
Y 1anuTh HEKOPPEKTHBIE OTBETHI Her
(ITonckaska 1):
Teru:
Tlo3eonsiem 6blOUpamv 0OUH UAU HECKOLKO NPASUIBHLIX OMEemos u3 3a0annoco cnucka. (MC/MA)
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6.
Kakwue Tursl pakTopoB BBIACTSAIOTCA B TEOPUH ILTAHUPOBAHUS SKCIICPUMEHTA?
1) ynpaBisieMble, KOHTPOJIUPYEMBIE, HEYTIPABIEMbIE U HEKOHTPOJIMPYEMBIE;
2) ynpasisieMble, KOHTPOJIHPYEMbIE; MC
3) ympagsisieMble, KOHTPOJIHNPYEMBbIE, MaJIO3HAYHMEIE.
bamn mo ymonmganuio:| 1
CrnyyaiiHbli opsiiok oTBeToB| [la
HywmepoBath BapuaHThl OTBETOB?|a
HTtpad 3a Kaxayr0 HENPaBUIIbHYIO NOMBITKY:| 33.3
ID-HOMED:
# OT1BeTEhI OT136IB Oreuka
yhpaBiisieMble, KOHTPOIUPYEMBIE,
A HEYIpaBiIieMble 1 HEKOHTPOJIUPYEMBIE; 100
B. yIpaBJsieMble, KOHTPOJIUPYEMBIE; 0
yIpaBisieMble, KOHTPOJIUPYEMBIE,
C MaJI03HAaYMMBbIE. 0
OO0t OT3BIB K BOTIPOCY:
/1711 mr060T0 IPaBUITLHOTO OTBETA! Baiu oTBeT BepHBIi.
/1711 r060T0 HETTPaBMUIIBHOTO OTBETA: Baiu oTBeT HENpaBUIIBHBI.
[lonckaska 1:
[TokazaTh KOJMYECTBO MPaBHILHBIX Her
otBeToB (Iloackaszka 1):
Y 1amuTh HEKOPPEKTHBIE OTBETHI Her
(ITomckaska 1):
Teru:
Ilo36015em 6b10UpamMb 0OOUH UNU HECKOILKO NPABUNILHBIX 0mMEemos u3 3adannozo cnucka. (MC/MA)
60.
Yro takoe bonpmue nanHeie?
1. Bonbmioii o0beM
2. Bricokast ckopocTh 00paboTKu
3. JocToBepHOCTH MC
4. I3MeHYnBOCTh
5. llynktel 1-4 BMecTe
bann o ymomyanmro:| 1
CiryqaifHpI# TOPSAIOK OTBETOB| Jla
HymepoBath BapuaHThl 0TBETOB?|a
[tpad 3a kaxkayr0 HENPaBUIHLHYIO MOMBITKY:| 33.3
ID-HOMED:
# | OTBeTHI OT136IB OreHka
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Uro Takoe bonbuive ganabie?

1. bonb1oit 00beM
2. Bricokast ckopocTh 00pabOTKH
3. locTOBEpHOCTH MC
4. I3MeHuuBOCTh
5. [lynkter 1-4 BMecTe

Bann no ymonmuanuio:| 1
Cryuaitabiit mopsiok oteetos| [a
HywmepoBate BapuaHThl 0TBETOB?|a
[ITpad 3a KaxIyIO HENPABUILHYIO NOMBITKY:| 33.3
ID-HOMED:

# OTBeTH OT3bIB Onenka
A. Bonbmioit o6bem 0
B. Bricokast ckopocTh 00pabOTKH 0
C. JlocToBepHOCTB 0
D. N3meHynBOCTH 0
E. [TynkTe 1-4 BMecTe 100

OO0 OT3EIB K BOTIPOCY:
/1511 mr060T0 IPaBUIILHOTO OTBETA! Bam oTBeT BEpHBIi.
/17151 1I000T0 HETTPAaBUIIBHOTO OTBETA: Bam oTBeT HENpaBUWIBHBIIN.
[lonckaska 1:
[TokazaTh KOJMYECTBO MPaBHILHBIX Her
oTBeTOB (Iloackaska 1):
Y 1aauTh HEKOPPEKTHBIE OTBETHI Her
(ITonckaszka 1):
Teru:
Tlozeonsiem 6blOUpams 0OUH UIU HECKOIbKO NPABUTIbHBIX OMeemos u3 3adantozo cnucka. (MC/MA)
61. HecmernienHas onenka aucnepcuu Dy
HaiiTu HecmemenHyo orneHky aucnepcuu Dy, ecimu N ombiToB paBHo 2; x1=9; x2=11. MC
bamt no ymonuanmio:| 1
Ciy4ailHbli TOpsIIOK OTBETOB| [la
HymepoBath BapuaHThl OTBETOB?|a
Tpad 3a kaxayr0 HENPaBUIILHYIO NOMBITKY:| 33.3
ID-HOMED:

# OTBeTHI OT136IB Orenka
A 2 100
B. 1 0
C. 4 0

O611Mit OT3BIB K BOTIPOCY:
/1151 J1:000T0 IPaBUIILHOTO OTBETA! Bai orBeT BepHBIH.
/1151 J1:000T0 HENPABUIILHOIO OTBETA: Bai oTBeT HelpaBUIIbHBIN.
Tloxckaska 1:
[Toka3aTh KOJTUYECTBO MPABHIBHBIX Her
otBeToB (Iloackaska 1):
Y 1anuTh HEKOPPEKTHBIE OTBETHI Her
(ITonckaska 1):
Teru:
Tlo3eonsiem 6blOUpamv 0OUH UAU HECKOILKO NPASUIBHLIX OMEEemos u3 3a0anno2o cnucka. (MC/MA)




62. OneHka gucnepcuu
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Haiitu cmemennyto ouenky aucnepcun Dy, ecnu N ombiToB paBHo 2; x1=10; x2=12. MC
bamn mo ymonmganwio:| 1
Cryuaitaplii mopsiiok otBeTos| [a
HymepoBatbk BapuaHThl 0TBETOB?|a
HTtpad 3a KaxAyI0 HENPAaBUIILHYIO NOMBITKY:| 33.3
ID-HOMED:

# OT1BeThI OT136IB Oreuka
A 1 100
B. 2 0
C. 4 0

OO0t OT3BIB K BOTIPOCY:
/7151 1F060T0 TIPABMIIHLHOT'O OTBETA! Bain orBeT BepHBIi.
/7151 mF000T0 HEMPABMIIBHOT'O OTBETA! Bain orBeT HenpaBUIbHBIM.
[lonckaska 1:
[TokazaTh KOJMUYECTBO MPaBHIBHBIX Her
otBeTOB (Iloackaska 1):
Y 1amuTh HEKOPPEKTHBIE OTBETHI Her
(ITomckaska 1):
Teru:
Tlo3son5em 6610UpamMb OOUH UTU HECKOTLKO NPAGUILHBIX 0MEemos uz 3adantozo cnucka. (MC/MA)
63. O1leHKa MaTeMaTHYEeCKOr0 OKUIaHHS
Uemy paBHO MaTeMaTHUeCKOe OkuaaHue cepun u3 4 onsitos: 10, 12, 8, 10? MC
bamn mo ymonmganwro:| 1
CiydailHbIi TOpAIOK OTBETOB| Ja
HywmepoBath BapuaHThl 0TBETOB?|a
HTtpad 3a Kaxayr0 HENPaBUILHYIO NOMBITKY:| 33.3
ID-HOMED:

# OTBeTHI OT13BIB OneHka
A 10 100
B. 10,25 0
C. 11 0
D. 12 0

OO11Mii OT3BIB K BOIIPOCY:

I[J'ISI 100010 IIPaBUJIBHOT'O OTBCTA.

Baiu oTBeT BepHBIi.

/1151 J1:060r0 HEIIPAaBUIBHOI'O OTBETA:

Bam oTBeT HENpaBUWIBHBII.

TToxckaska 1:

[Toka3aTh KOJHMUYECTBO MPABHIBHBIX
oTBeToB (Iloackaska 1):

Her

Y 1auTh HEKOPPEKTHBIE OTBETHI
(IToackazka 1):

Her

Teru:

[lo3son51em 6610upamv OOUH UTU HECKOILKO NPABUILHBIX 0MEemos u3 3a0antnozo cnucka. (MC/MA)

64. CpegHee KBapaTUuECKOE OTKIOHEHUE

ueTBEpTOM - 4 MA?

Uemy paBHO cpeiHEe KBaIpaTHUECKOE OTKJIOHEHHE MpPU CMEIEHHOM OLIEHKE AUCIEpPCUHU, KOr/a B
[EPBOM OIbITe HaOJIOAaIach BelMuuHA TOoKa 4 MA, BO BTOpoM - 3 MA, B TperbeM - 5 MA, BMC
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Bbamn no ymonmuanmio:| 1

CrydaifHbIi TOpsAIOK OTBETOB| Ja

HywmepoBate BapraHTHI OTBETOB?|a

[Tpad 3a KaxIyIO HENPABUILHYIO NOMBITKY:| 33.3

ID-HOMED:

OTBeTHI OT135IB Orenka

1/\2<!--[endif]--><!--[endif]-->

1/2

0,707

[l =] =] k=]

\2

MOO|W| >+

(1N2) MA 100

OO0t OT3EIB K BOTIPOCY:

/{7151 1F060T0 TIPABMIIHBHOT'O OTBETA! Bain orBeT BepHBIi.

/7151 mF000T0 HEMPABMIIHBHOT'O OTBETA! Bain orBeT HenpaBUIbHBIN.

TToxckaska 1:

[loxa3aTh KOJIMYECTBO IMpaBUJIBHBIX

Her
otBeTOB (Iloackaska 1):

Y 1aauTh HEKOPPEKTHBIE OTBETHI

(ITomckaska 1): Her

Teru:

Ilo36015em 6b10UpamMb 0OOUH UNU HECKOILKO NPABUNILHBIX 0MEemoe u3 3a0annozo cnucka. (MC/MA)

N e

12.
13.
14.
15.

16.
17.
18.

7.3.3 Bonpochl Uisl 3alIUTHI J1a00PaTOPHBIX padoT

®opMbl, XapaKTEPUCTUKU U YUCIIOBBIE OLICHKU I'€HEPAJIbHOM COBOKYITHOCTH U BHIOOPKHU U3 HEe.
HecmenieHHOCTh OIIEHOK YMCIIOBOW XapaKTEpUCTUKM Ha IpUMepe LEeHTpaabHOro MomeHrta |l
MOpsAJIKA.

Hcnonbe3oBanue pacnpenencHus duiepa B HayYHBIX UCCIEI0BAHUSAX.

Ienu 1 0cOOEHHOCTH MPOBEICHHSI JUCTIEPCUOHHOI0 aHainu3a (Ha npuMepe j1al. pao.).

Metoa HauMeHbIINX KBaapaToB Ha miockoctu (MHK-perpeccus).

[Topsimox mpoBeeHUs! perpecCHOHHOTO aHanu3a (Ha nmpumMepe jad. pao.).

Pacnipenenenue [Iupcona.

[IpoBepka runoTe3bl 0 HOPMAIBHOM 3aKOHE PacIpe/ieIeHHUS.

Kpurepuu, ucnonabpzyemsle npy MPOBEPKE THIIOTE3bI 0 HOPMAJILHOM 3aKOHE paclpe/iesieHus.
Oco0eHHocTH, 337]a4i U 3TaIlbl SKCTPEMAIBHOTO SKCIIEPUMEHTA.

Haxoxzaenune rpaaueHta (grad y) mo mareMaTHYeCKOHW MOJENH, MONYyYCHHOH MeTonaMu
(aKkTOPHOrO SKCIIEPUMEHTA.

PannomusupoBanHsblif u1aH. Llenas, 0co0eHHOCTH U TPUMEPHI MPAKTHYECKOTO UCTIOIb30BaHUS.
HaznaueHue u mpuMeHEHNE JTaTUHCKOTO KBapaTa.

Oco0eHHOCTH U 3TaIlbl METO/1a KPYTOT'O BOCXOKIEHUS IIPU MOUCKE ONTUMANIbHBIX YCIIOBUH.
Mertonuueckue OCHOBBI HAay4yHbIX HccienoBaHuid. CTalMOHApHOCTh M 3ProJAMYHOCTH
CIIy4alHBIX MTPOLIECCOB.

Y4eT cTOXaCTUYECKON CTPYKTYPBI IIPHU MOJEINPOBAHUY CITyYalHBIX MTPOLIECCOB.

[Ipeanoceuiku MOCTpOeHUs IPOOHOTO (HAKTOPHOTO TIIaHa.

OOmwmii BUJ pPErpecCMOHHOW MOJIENH, TE€HEPUPYIOIee COOTHOIIEHHWE U  OIpe eI
KoHTpacT Ha npumepe JPD tuma 237,



19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
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OmnpeneneHne COCTOSATENBHOCTH, d()(HEKTUBHOCTH M HECMEIICHHOCTH Ha MPUMEpPe TOYCUHBIX
OLICHOK I'€HEpaJIbHBIX COBOKYITHOCTEH.

BeposTHOCTHBIE M CTaTUCTUYECKUI MOAXOABI NPU OINPEAEICHUM TpaHUl] MHTEpBajla IpU
3aJlaHHOM BEPOSITHOCTH.

[Toctpoenne monenu uccneayemoro npouecca. OcHOBHbIE BUABI Mojienei. [lonsTue «xopoiio»
U «IJI0X0» OPTaHW30BAHHOMN CHCTEMBI. YYeT MpH IJIAHUPOBAHUH OIIBITOB.

CMmenianHbIi MOMEHT BTOPOTO MOPsi/IKa. 3HAUE€HUE I PElIeHUs MpakTUYeckux 3anad. Lenu u
3a/1a4¥ KOPPEISIIMOHHOTO aHaln3a (Ha mpuMepe 1ab. pao.).

OcoOEHHOCTH TPOBEACHUS OMBITOB C JETEPMHUHUPOBAHHBIMU U IU(PQPY3HBIMU OOBEKTaAMH.
JuddepeHnunanbHbli 3aKOH pacpeieieHus B cllyyae OTCYTCTBUA HHPopManuu 00 0ObeKTe.
OcobenHoct 0HO(AKTOPHOTO M MHOTO(AKTOPHOTO SKCIEPUMEHTOB. [IpuBecTn mpumepsl
maHoB. OcobenHocTy mpumMeHuMocT 1D unu JIDD.

[IpennochuIKM MOBBILIEHUS TOYHOCTH MPH IUIAHUPOBAHUU OJKcrepuMmeHTta. OrmnpeneneHue
HaYalbHBIX MOMEHTOB OJJHOMEPHOTO PaCIpPEICICHHUS.

Oco0eHHOCTH OILEHKU CPEIHUX 3HAYEHUI MO aHCaMOIIO pealu3alyii, OTIHYUe OT YCPEAHEHUS
10 BPEMEHHU.

JpoOHubIit pakTopHbIiA 1aH. [TpemochuIK TOCTPOSHUS TUTaHA.

BeiOop meHTpa IU1aHa W ONpeAeTieHHE BEIWYMHBI WHTEpBANa BapbUPOBaHUS (PAKTOPOB.
Omnpenenenue ypoBHS (GaKTOPOB U TTOBEPXHOCTH OTKIUKOB.

[lapanmnenpHble ONBITHI U UX paHaomu3anus. IlocTpoeHue JTaTHMHCKOrO U TpeKO-JTaTHHCKOTO
KBaJIpaTOB P PaHAOMHU3ALINH.

Hcnons3oBanue pacnpenenenust [lupcona mpu mpoBepke TMIOTE3bl O HOPMAIBHOM 3aKOHE
pacnpeseseHus.

Pobactubriii ananu3. Meron Taryuu.

3aBHCUMOCTh YHCIIa YypOBHEH (DaKTOPOB W TOPSIKAa TOJUHOMHAIBHOW MOJENIU TIpU
MIPOBEJICHUU TIOJHOTO (PAKTOPHOrO 3KcrnepuMeHTa. MOIIHOCTh KPUTEpPUS NpPH PEUICHUH
CTaTHUCTUYECKUX 3a/1ad.

[IporpaMMHbIe M ammapaTHbIe cpeacTBa TexHosoruu «BigData» mpu mpoBeaeHMM Hay4HBIX
HUCCIeJOBaHUH.

IloHsATHE OPTOTOHANIBHOCTH NIPU MOCTPOEHUH IJIAaHA SKCIIEPUMEHTA.

OcoO6eHHOCTH KOMITBIOTEPHOT'O BU/a MOJIETMPOBAHUSI.

Pacnpenenenne CterofenTa. 3HaUCHHUE IJIs1 PEIICHUS MIPAKTUYECKUX 3aa4.

Onpenenenre ypoBHs 3HAUMMOCTH IPU IPOBEPKE TUIIOTES.

LlenTpaibHBIN KOMIIO3ULIMOHHBIA OPTOTOHANIbHBIN TaH. [TopsAI0K MmoJMHOMA, YHUCIIO YPOBHEN
(akTopoB. 3HaUeHHE ISl pEIICHUs TPAKTUUYECKHUX 3a/1au.

[TpoBepka anexBatHOCcTH Mojaenu. OreHKa 3HAYMUMOCTH KOA(PPUIIMEHTOB pPETPEeCCHOHHON
Mozenu. [IpakTnyeckoe NMpuMEHEHHE TP PELIEHNN BEPOATHOCTHBIX 3a/1a4.

Ienu u 3a7auu KOppeNALMOHHOrO aHanu3a (Ha mpumepe jal. pa0.). IlpoBepka 3HaunMOCTH
KO3 pHIIMEHTa KOPPEJISLUH NIPH IPOBEJICHUN KOPPEISAIMOHHOTO aHaIH3a.

Kpurepuii @uiiepa npu penieHUH 3a1a4i O PaBEHCTBE JUCTIEPCUI.

Omnpenenenue 00J1aCTH SKCTPEMyMa IPU peaIn3alui CUMIUIEKCHOTO IJIAaHUPOBAHHUSL.

[Tonublit GpakTopHsbli 1aH. [lopsanok NpoBeAeHHs SKCTIEPUMEHTA.

[Tomuron m rucrorpamma pacmpeneneHus. Beioop umcna paspsgo. @opmynsr bpykca u
XalHXO0NbA.
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[lopsanox mpoBeAcHUsI paHAOMHU3ALUU MPU PEATU3ALUN SKCIEPUMEHTAIBHBIX HCCIEIOBaHUM.
[IpuBecTu puMeEpbI UCTIOJIB30BAHMS JATUHCKUX U I'PEKO-JIATUHCKUX KBaJpaToOB.

ITepexon ot I1®D k LKPII. Ilpeanoceuiku. Peanuzanus. Beibop pasmepa «3BE3AHOTO IUIEYa.
PobactHoe nmnanupoBaHue Ha OCHOBE MeT0/10B Taryuu.

Onpenenenue s3xcTpemyma npu peanuzanuu LIKPII. [Topsnok maTematndeckoi Moaemu.
Omnpenenenue SKCTpeMyMma IMpH pEIIeHUWH 337ad ONTUMHU3AUUU. MeTolbl MOCTPOCHHUS
MaTeMaTHYeCKON MOJIENIH U €€ MOPSI0K.

IlocTpoeHne perpecCMOHHON MoAenu o pe3yiabraTaM oOmnbIToB. Ilopsnok maremarndeckoi
MOJIETIH.

7.3.4 Bonipochl /1J1s1 MPOMEKYTOYHOI aTTecCTAlNU
Ilepeuens sonpocos ons sxzamena (OITK-9)
OCHOBHBIC 33/1a4M U HAIPABJICHUS POBECHUS YKCIICPUMEHTAIBHBIX HCCIICIOBAHUN.

OcCHOBHBIE 3Tanbl IJIAHUPOBAHUS U OPraHU3aLUN SKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUN.
Metoanueckrue OCHOBBI HAYYHBIX HUCCIIEIOBAaHUM.

[TocTpoenue monenu ucciaeayemoro mporecca. OCHOBHbIE BHABI MoOJeneil. Pe3yibTaTe
MOJICIIMPOBAHUS.

Meroanka TPOBEACHHUS OSKCIEPUMEHTAIBHBIX HccienoBanuii. OO0paboTka pe3ynbTaToB
OTIBITOB.

Oco0eHHOCTH U BaXKHEHIITNE 3TANbl KOHTPOJIS KaueCcTBa Ha MPOU3BOJICTBE.
MeTtponoruueckoe odecreueHue SKCIepruMeHTa.

[TocTpoeHue rpeko-IaTuHCKOro KBajipaTa IpH paHIOMHU3ALINH.
WNuTerpanbubiit 1 quddepeHranbHbli 3aKOHBI pacpe/IeICHUS.
Brruucienne MmaTeMaTH4ECKOTO OKMIAHUS M TUCTIEPCHUH.

OrnpeneneHne BEpOSTHOCTHBIX OIICHOK.

[TocTpoeHue 1OBEpUTENBHOTO UHTEPBAJIA.

[TocTpoeHune perpecCuOHHBIX MOJENEH, OIIEHKA 3HAYNMOCTH.

Pobacthbriit ananu3. Meron Taryuu.

Pacnpenenenne duiiepa npu OLiEHKE aJIeKBATHOCTH MOJIEIIH.

Pacuer ko3¢ puimenTa Koppesmu.

CocraBneHre MaTpullbl INIAHUPOBAHUA.

Pacuer ko3¢ punrenToB MoaENH.

Marpuna mianuposanust LIKPII.

OnTuMu3aIus TEXHOIOTUYECKOTO MPOoIecca TEPMUUECKOTO OKCHIUPOBAHUS.
[TocTpoenne cumIuiekca.

OueHka aieKBaTHOCTH MOJIENH.

CriaxuBaHu€ U METOJl HAMMEHBIIINX KBaJPaTOB.

OueHuBaHUE CPETHUX 3HAYEHUN U AUCTIEPCUIA.

PerpeccronHblil aHaNU3: JIMHENHBIE MOJEIIH.

Perpeccronnblil aHanu3: HENMHEWHBIE MOJIETH.

OreHrBaHUE OJTHOMEPHON INIOTHOCTH PACIIPEICIICHUS.

OneHnBaHUE KOPPEISALUOHHBIX (PYHKINH.

[TonHbIi GakTOpHBIN IJ1aH.

JIpoOHBIEC PETINKHA U HETIOTHBIC OJIOKH.

KomMmrmsroTepHbie ccTeMbl 00paOOTKH OMBITHBIX JAaHHBIX.
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32. Crarucrtuueckue ¢pynkuuu MicrosoftExel, Mathcad, DOE++ (ReliaSoft.com) u mpou.

33. Cospemennsiii ananu3 nanHbix B cucreme STATISTICA (statsoft.com).

34. llepcneKTHBBI W OCHOBHBIC HANpaBJICHUS PAa3BUTHA COBPEMEHHBIX CHUCTEM OOpabOTKH
nanubiX. [Tonstue «BigDatay.

35. IlporpaMMHBble U annapaTHble cpeicTBa TexHosoruu «BigDatay mpu perieHun akTyalbHbIX
3aJja4 Hay4HbIX MCCIIEeIOBaHUM.

7.3.5. Konutpoabnbie 3axanus (OIIK-9)

BrinonHenue cTyaeHTaMu KOHTPOJIBHBIX 3aJaHUl CTUMYJIUPYET leJeHANpaBiICHHOE U3y4eHUe
TUCIUTUINHBL «KOMIBIOTEpHBIE CHUCTEMBI OOpa0OTKU IKCIEPUMEHTAIBHBIX TAaHHBIX» W IO3BOJISET
00BEKTUBHO OLIEHUTh Ka4eCTBO YCBOCHHUS MMHU y4e€OHOro MaTepuasa Mpu OJHOBPEMEHHOM KOHTpOJIE
ypOBHSL MPOGECCHOHANBHOW TMOArOTOBKU. BBINOMHEHNE KOHTPOJBHBIX 3aJaHUil CIIOCOOCTBYET
MPUOOPETEHUIO CTYACHTaMU HAaBBIKOB CaMOCTOSITEJIbHOM OOpabOTKH MacCHBOB 3KCIEPUMEHTAIbHBIX
JaHHBIX TP HIMPOKOM HCIIONB30BAHUM CTATUCTHMUECKUX METOJOB OIEHUBAHUS MapaMeTpoB U
MIPOBEPKU THIIOTE3.

Kaxxnas konTposibHas paboTa T0KHA COAEPKATh MOTHBIM TEKCT 3aJJaHUs U TIEPEUYCHb UCXOIHBIX
JaHHBIX. XOJ pelIeHusl TOJDKEH BKIIOYaTh B ceOs HeoOxoaumbie mnosicHeHud. [Ipu ucnonb3oBaHuu
MaTeMaTHIECKUX (HOPMYIT HEOOXOAMMO YKa3bIBaTh COOTBETCTBYIOIINE HCTOYHUKH U3 TIPHUIAracMoro B
KOHIIE pabOThI CIIHCKA UCIIOJI30BAHHOM JIUTEPATYPHI.

PaboTa mpencraBnsiercs Ha craHaapTHbIX Jmctax 297 x 210 (A4), rae TeKCT MPUBOJMUTCS HA
OJIHOH cTopoHe jucTa. Ha TUTYynbHOM IHMCTE HEOOXOAMMO yKa3aTh HAaUMEHOBAHUE IUCIHUILTUHBI,
damunuo (B IMEHUTEIFHOM Ma/Ie)Ke) U MHUIIMAJIBI CTYACHTA, a Takke mudp 3aueTHOM KHUKKU. Bee
pabOThI TOJDKHBI OBITH TATHPOBAHBI U MOANKMCAaHBL. HeOpeKHO 1 HeMPaBUIIBHO O(OPMIICHHBIC 3aJaHHUSI
K MPOBEPKE HE JOIMYCKAIOTCHI.

[Toce mpoBepkw TmpermojaBaTeieM M BHECEHUS CTYIACHTOM HEOOXOJMMBIX HWCIPABICHUN
KOHTPOJIbHBIE PabOTHl JOJDKHBI OBITh TPEACTABICHBI K 3alllUTe, a CTYJEeHT — JOMYIIeH K
co0eceI0BaHuIO 10 TEMATHUKE BBITIOTHEHHBIX 33JaHUN.

KonTpoJanHas padora 1

1. PackpbITh 3HaYeHHEe M CYHIHOCTh MOJEIMPOBAHUA KakK METOoAa HAy4yHOro TO3HAHMS.
[lepeyncnuth OCHOBHBIE BHUIBI MOJEIMPOBAHUS, BBIACTUB OCOOCHHOCTH KOMIIBIOTEPHOTO,
MaTeMaTUYeCKOro, CTATUCTUYECKOrO0 U (PU3WYECKOrO BHJIOB MOJCIHUPOBAHUA. YKa3aTh BaXKHOCTh
BBIOOpA KPUTEPHUEB TOI00MS TIPU OCYIIECTBIECHUN MOJEIHPOBaHUH. [IpUBECTH TpUMeEPHI MPUMEHEHUS
METOJI0B MOJICTTMPOBAHMS IIPU PEIIEHUHN MPAKTUYECKHUX 3a71a4.

2. Onucarb BaKHEUIIIME dTarbl KOHTPOJIS Ka4yecTBa Ha MPOU3BoJICcTBE. [lepeuncnuTs pemaeMbie
3a7]a4M, Ha3BaTh OCHOBHBIE THUIIbI KOHTPOJIbHBIX KapT, yKa3aTh MOPSJOK YCTAHOBKH KOHTPOJIBHBIX
MIPEIENOB.

3. OOBsACHUTH HA3HAUYCHHE M YKa3aTh MPSIOK pealu3alid paHAOMHU3ALUU TPU TPOBEACHHUU
DKCIEPUMEHTAIBHBIX HcCCIeq0BaHu. lIpuBecT npumepsl HKCNOJIB30BAaHMS JIATUHCKUX U TPEKO—
JJATUHCKHUX KBAJIPATOB.

4. PackppITh OCOOCHHOCTH HCIOJIB30BAaHUS MeTona Tarydw Tpu TMPOBEACHUH pPOOACTHOTO
IJITAHUPOBAHUS SKcniepuMenTa. [loka3aTe 3HaueHe MEeTO1a [IJIsl PEICHUS TPAKTHYECKUX 3a/1ad4.

Obvem omseemos na eonpocvl Konmponvroti pabomsi 1 ne dondicen npegviuiams 4 cmp.
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KourpoJanHasi padora 2

B xone skcnepuMeHTanbHBIX HccienoBaHuM Obutin peanu3oBaHbl 20 ombiToB. KoHkpeTHbIE
3HAUCHHS MOJYYECHHBIX BBIOOPOYHBIX MACCHBOB INpEICTaBiIeHbl B Bujae mepBoi (X7) u Bropoii(Y1)
Ha0JI0/TaeMBIX O€3pa3MepHBIX BEIHUUH:

X1:36,41,44,49,54,59,60,58,57,53,48,45,39,35,31,28,24,21,25,57,
Y1: 4,10,14,6,16,26,22,36,38,30,39,40, 31,35,21,27,17,9,13,7.

Wcxonuplii MaccMB JaHHBIX HEOOXOIUMO MpeoOpa3oBaTh, YMHOXHB UHCIIOBBIC 3HAYCHUS
KOKIOW M3 HAOIIOJaeMbIX CIYYalHBIX BEJIMYMH Ha KBaJpaT COOTBETCTBYromiero kodddumuenrta (G
win L), ompenenseMoro B COOTBETCTBUU C HMHAMBHUIYAJIbHBIM IIH(PPOM M3 3a4E€THOM KHUKKU
crynenrta. s mepBoii Oe3pasMepHON BeauduHbI ATOT Koddduinment (G) paBeH mocneaHeit mudpe
mdpa, a a1 BTOpoit BenuuuHbl (koaddunuent L) — npeanocaenueit nudpe. Ecau mudpa — 0 (Hoib),
TO BMECTO Hee ucmoiib3yercs uuciao 10. Hampumep, mis mmdpa u3 3adeTHON KHIDKKH «12345»
3HAYEHMS TIEPBON BETMYMHBI TOJKHBI OBITh yMHOXKeEHB! Ha 52 (G= 5), a ana BTopoii — Ha 42 (L= 4).
[TpeoOpa3oBaHHBIC MACCHUBBI HCXOIHBIX JAHHBIX MOKHO TIPEJICTABUTH B BUJIC:

- npeodpazoBanHbIi MaccuB X1: 900, 1025,... 1425;
- mpeoOpa3oBanHbid MaccuB Y1: 64, 160... 112.

[Tocne BeInoNHEHU TPe0Opa3oBaHUN TPeOyeTCs PEIIUTh CIEIYIOIINE 3aJaun:

1) JUin ~ KakaoW W3 BENMYMH  OLEHWTH  cpeauue 3uadenus (X u Y ),
CPEIHEKBAIpaTHYECKUE OTKIIOHEHHS Gx U Gy , a Takxke aucriepcuu D, u Dy.

2) [TocTpouTth 1OBEpUTENBbHBIC HHTEPBANIBI AJIS CPEJHUX 3HAUYCHUN C HAJICKHOCTBIO Pros =
0,9; moBTOpHUTH IOCTpOCHUS TIPU Piop = 0,95.

3) OueHutb K03 PUIMEHT KOpPESIuH I

4) Onpenenuth ypaBHEHUS MPSIMON U 0OpaTHOM JIMHENHBIX perpeccuil.

5) [To pesynbratam myHKTa 4 NOCTPOUTH TpadUyecKre 3aBUCUMOCTH, OTMETHUB Ha

PHCYHKAX PacIo0KEeHHE SKCIIEPUMEHTAIBHBIX TOUYEK.

6) JIng  kaxnod W3 BENIMYMH IIPOBEPUTH THIIOTE3y O TOM, 4YTO €€ OJHOMEPHOE
pacrpeieneHue SIBIISETCSI HOPMaJIbHBIM.

KourpoJanHas padora 3

Jns nByx(akTOpHOW MOJIMHOMHUAIBHON MOJIENHM C BapbUPOBAHMEM BXOJHBIX MEPEMEHHBIX Ha
JIByX YPOBHSIX HEOOXO0/IUMO:

1) TloctpowTh TMOJHBIA (AKTOPHBIA TIJIaH W TPEACTABUTH COOTBETCTBYIOIIYIO MAaTPHILY
TIJIAHUPOBAHUSL.

2) IlpuBectH ypaBHEHUS JUIsI BBIYUACICHUS KO3(DPHUIIMEHTOB UCCIEAYEeMON MOMACIH 10
pe3yJbTaTaM U3MEPEHU.

3) OmnpenenuTh ycIoBUsI IPOBEICHHS OIBITOB.

4) Bocnosb30BaBIIKCh moiydeHHbIME paHee (KonTposbHast pabota 2) oneHkamu aucnepeun Dy u
Dy, olileHUTh 3HAaUMMOCTh PACCUYMTAHHBIX KOA((HUIIMEHTOB perpeccMoHHON Mozaenu. [lpu nposenennn
BBIYUCIICHUI BBIOpaTh 3HaueHHe kod(p¢uimenta CrprogeHTa s ypoBHS 3HaumMmocta o = 0,1.
[ToBTopuTh BHIUKCeHus npu o = 0,05.



32

HarypanbHble 3HaUeHUs THana3oHa BApbUPOBAHUS MOTYYAIOT YMHOXKEHHEM XapaKTePUCTHUIECKOTO
KodduimenTa, onpenensieMoro mudpoM U3 3a4eTHON KHIKKH, Ha 100 — mis BepxHero, u Ha 10 —
JUTSE HUDKHETO ypoBHs. J[nst mepBoro ¢akropa 3ToT K03(QPHUIMEHT paBeH mocieanei mudpe mmdpa
(G), a st BTOpOTO (hakTopa — npeamnocieauei mudpe (L).

[Ipu BBIOJHEHUH KOHTPOJBHOTO 3aJaHUs CTYACHTBI MOTYT HMCIIOJIb30BaTh pecypchl Mathcad,
STATISTICA unu apyrue BeIYACIUTENBHBIC CPEACTRA.



