NMPNNIO>XEHUE A
POHAO OLEHOYHbLIX MATEPUAJIOB Onsd NMPOMEXXYTOYHOM
ATTECTALUN
no AUCLUNMJIMHE «OCHOBbI CTaTUCTU4YECKOMU 0OpaboTkm
3KCNepUMEeHTaJIbHbIX OaHHbIX>»

1. ITepeueHb oyeHOUHBIX cCpedcme 0151 KomnemeHyutl, (hpopMupyembiX @ pe3y/ibmamne 0CEOEHUsI
oucyun/iuHbl

. Cnoco6
Ko KOHTpO/1MpyeMoH KOMIIeTeHI{H OneHouHoe CpeACTBO
OLleHUBaHUs
OTIIK-1: CriocobeH NIpUMeHSITh
eCcTeCTBEeHHOHAyUHble 1 001jenH)XeHepHbIe Kommiekr
3HaHUs1, METO/Ibl MaTeMaThueCKOro aHaau3a v SK3aMeH KOHTPOJIMPYHOLIUX
MO/le/IMPOBaHNsl, TEOPeTUUEeCKOT0 U MaTepuasoB Jis
5KCIepUMeHTaIbHOI0 UCC/IeIoBaHUS B 5K3aMeHa
ripodeCCHOHATBLHOM JleATe/TbHOCTH
OTIIK-2: CriocobeH MOHUMaTh TIPUHLIUTTBI
paboTbl coBpeMeHHbIX MH(OPMALMOHHBIX Kommiekr
TeXHOJIOTUM Y IPOTPaMMHBIX CPe/ICTB, B TOM SK3aMen KOHTPOJIMPYIOLIUX
YlC/ie 0TeYeCTBEHHOI'0 POM3BO/CTBA, U MaTepuasoB IJisi
VICTI0/Tb30BaTh KX MPU peLleHnH 3ajau 5K3aMeHa
ripodeCCHOHATBLHOM JleATe/TbHOCTH
Komrmnekr
OIIK-9: CriocobeH ocBauBaTh METOJUKH
KOHTPOJIMPYIOLIUX
VICTI0/Ib30BaHMS NTPOrPaMMHBIX CPe/ICTB /IS OK3aMeH
MaTepuasoB JJis
pelleHus IpaKTUYeCKUX 3a/ad
5K3aMeHa

2. OnucaHue noka3zamesjeli U Kpumepuee OYeHUBAHUsI KoMnemeHYull, onucavue WKaa
oyeHueaHus

OLieHVBaeMble KOMITETEHLIUM TPeACTaB/eHbl B pa3sfene «[lepeueHb TIaHUPYEMbIX Pe3y/IbTaTOB
00yueHHs1 10 JUCLMIUIMHE, COOTHECEHHBIX C MHAWKATOPAMM [OCTWKEHHs KOMIIeTeHLUi» paboueii
TPOrpaMMbl JUCHUTIMHBL « OCHOBBI CTAaTUCTUUECKON 00pabOTKYM SKCIIepUMEHTa/IbHBIX IaHHBIX».

IIpu orjeHrBaHUKM CHOPMUPOBAHHOCTH KOMIIETEHLIWH 0 AUCLUIIMHEe «OCHOBBI CTaTUCTHUECKOM
00paboTKH 3KCIIepUMEeHTA/TbHbIX JaHHBIX» UCI0/b3yeTcst 100-6a/iibHas IKasa.

Kpurepuii Ornenka mo 100- O1jeHKa mo
0a/UTbHOM IIKa/ie | TPAJMIMOHHON IIKasie
CTyzeHT 0CBOW/I U3yuyaeMblii MaTepual 75-100 OmauuHo

(OCHOBHOW U1 JIOTIOJIHUTEJBHBIN), CUCTEMHO
Y TPAMOTHO H3/1araeT ero, OCyLecTB/seT
TI0JTHOE Y TIPaBUJ/IbHOE BBITTOJIHEHVEe
3a/laHUl B COOTBETCTBUU C UHJUKATOpaMH
JOCTVDKEHHST KOMITEeTeHIUH, CriocobeH
OTBETUTb Ha [IONIOJIHUTE/IbHbIE BONPOCHI.

CTyzileHT 0CBOW/ U3y4yaeMblii Marepuar, 50-74 Xopouwio
OCYILL[eCTB/ISIeT BbINIO/IHEHE 3a/laHUH B
COOTBETCTBUM C MHAUKATOpPaMH
JOCTVDKEHUS] KOMITeTeHLUH C
HeNpUHLUIHAIbHBIMU OLIMOKaMHU.




CTyzeHT JeMOHCTPUPYET OCBOEHHE TOJIbKO
OCHOBHOTO MaTepuasa, IpU BBIMIOJHEHUN
3a/laHUM B COOTBETCTBUM C MHAUKATOPaMU
JOCTYDKEHUST KOMITETEHLIUH [J0TTyCKaeT
OT/ZIeNIbHbIE OIIMOKH, He CITIoCco0eH
CHCTEMATH3UPOBATh MaTepyasl U JIe/laTh
BBIBO/IBI.

25-49 Y0ooenemeopumenbHo

CTyzeHT He OCBOWI OCHOBHOE COjiepyKaHHe
M3yuaeMoro MaTepHaria, 3a/JaHuisl B
COOTBETCTBHUHM C UHAMKATOPaMH
JTIOCTHPKEHHST KOMIIETEHIIMM He BBIMOTHEeHbI
WM BBITIOJTHEHBI HEBEPHO.

<25 HeydoenemeopumenbHo

3. Tunoeble KOHMPO/AbHbIE 3a0AHUS U/AU UHble Mamepua/ibl, He06Xo0uMble 0/151 OYeHKU YPOBHS

docmudiceHUs1 KoMnemeHYyutl 8 coOomeemcmeuu ¢ UHOUKaAMopamu

1.[Toumep TrrioBoro 3afgaHus

KomMmneTeHuus MHpukKaTop [OCTUXXEHUA
KOMNeTeHUuuu
OnkK-1 CnocobeH npumeHaTb | OMNK-1.1 T[puMeHseT MaTeMaTUu4ecKunn
eCcTeCcTBEHHOHay4YHble 1 0bWwenH>XeHepHble | annapar, MeToAbl MaTeMaTU4eCcKoro

3HaHWSA, MeToAbl MAaTEMATMYECKOro aHaun3a
N MOIOENMPOBAHWSA, TeopeTU4eckoro wu
SKCMEPUMEHTA/IbHOro  MUCC/iedoBaHUA B
npodeccnoHanbHON AesTeNbHOCTH

aHaJlin3a N MoaeJZIMpoBaHNA ONnA peleHusa
3aja4

OlMK-1.3 Y4acTByeT B TeopeTu4eckux u

3KCNepUMEHTasIbHbIX nccnenoBaHmsax
06beKkToB npodeccnoHanbHOM
NesTesNbHOCTH, B obpaboTke nx

pe3y/ibTaToB




[Ipumensss COOTBETCTBYIOIMHK —anmapar MaTeMaTHYECKOM CTaTUCTHKH,
o0paboTtarh pe3ynbTaThl HKCHepUMeHTaNbHbIX uccneaoBanuii (OITK-1.1,
OIIK-1.3).

1. Jlanbl pe3yjbTaThl 8 HE3aBUCHMBIX M3MEPEHHH PAacCTOSHHUA NMPUOOPOM, HE

UMEIOIAM CUCTEMATHUECKHX Oomuook: 369, 378, 315, 420, 385, 401, 372,
383 m. HaiiTu HeCMEUIEHHYI0 OLEHKY JAMCHEPCHH OIIMOOK H3MEpEeHHH,
€CJI: a) UCTHHHAs JJIMHA M3BECTHA M paBHa 375 Mm; 0) AJMHA M3MepsieMoit
BEJIMYMHBI HEU3BECTHA.

2. Jlanbl pe3ynbprarbl 12 HE3aBUCHMBIX HW3MEPEHHUM BBICOTHI BBICOTOMEPOM:

232.50, 232.48, 232.15, 232.53, 232.45, 232.30, 232.48, 232.05, 232.45,
232.60, 232.47, 232.30 m. MctuHHasa BbIcOTa M3BECTHA U paBHa 232.38 m.
HaliTh HECMEUICHHYI0 OLEHKY CpPEeOHEro KBaApaTUYECKOr0 OTKJIOHECHHMS
OomMOOK BBICOTOMEpA, IIpearoiaras, 4YTo OIIMOKH HW3MEPEeHUH HMEIOT
HOPMaJIBHOE pacripe/c/ICHUE.

B pesynerate 6 HE3aBUCUMBIX M3MEPEHUNM TOCTOSHHON BEIUYUHbI
noJy4yeHsl cnenyrwowue panueie: 27, 38, 30, 37, 35, 31. Haiitn
HECMEIIEHHBIE OIEHKM MAaTEeMaTHYEeCKOTO OXWUJAHUS HW  CPEIHEro
KBaIpaTUYECKOI0 OTKJIOHEHHS, €C/IM OUITMOKH MU3MEPEeHHH pacipe/ieeHsl 1o
3aKOHY HOPMAaJbHOIO PACHpEHEICHUs] C HYJEBbIM MaTeMaTHYECKUM
OXKHJAHHUEM.

2.[Tpbumep TMnoBoro 3agaHuns

KomMmneTeHuus MHpukKaTop [OCTUXXEHUA
KOMNeTeHUuuu
CnocobeH npuMmeHaTb | OMNK-1.1 T[puMeHseT MaTeMaTUu4ecKunn

ecTeCTBEHHOHay4Hble 1N obLenHXeHepHble | annapar, MeToAbl MaTeMaTn4eckoro
3HaHWA, MeToAbl MaTeMaTU4YECKOro aHasim3a | aHaJin3a U MOLENIMPOBAHUA OJI peLueHuns
MoZeNinpoBaHnsa, TeopeTumveckoro W | 3agad

3KCnepuMeHTasIbHOro nccnenoBaHus B | OlNK-1.3 Y4yacTByeT B TeOpeTUYEeCKUX W

npodhecCcnMoHaNbHON AeATeNbHOCTH 3KCNepUMEHTasIbHbIX nccnenoBaHmMAX
06beKkToB npodgeccnoHasbHOM
NesTeNbHOCTH, B obpaboTke nx

pe3y/bTaToB




HpHMCHHH COOTBGTCTBY}OHIHﬁ arrmapar MaTEMaTHYECKOU CTaTUCTHKH,

o0paboTtarh pe3ynbTaThl HKCHepUMeHTaNbHbIX uccneaoBanuii (OITK-1.1,

OI1K-1.3).

1. IIycte X1, X2, ... , Xn — BeiOopka ob6bema n = 19 U3 HOpMAILHOTO

pacnipenenenns Na,o °. M3BecTHbI BeIOOpouHOE cpenee X =1.2, n
HeCMellleHHas BbiOopouHass aucnepcus So° = 1.3, IlocTpouTs
JIOBEPUTEJILHBIE UHTEPBAJIBI C JOBEPUTEIBHBIMU BEPOSITHOCTSIMU Do =
0.99 u ps ° = 0.98 COOTBETCTBEHHO /ISl TIAPAMETPOB HOPMATBLHOTO

pacripeieieHusl.

[lyers X1, X2, ... , Xn — BeiOOpKa 00bema n = 20 U3 HOPMAILHOTO
pacipenenernst Na,o . 3BectHbl BeIGOpouHOE cpemree X =2.3, u
HeCMellleHHas BbIOOpOuHas nucrepcns S,° = 3.2. ITocTpouTh
JIOBEPUTENIbHBIE HHTEPBAJIbI C TI0BEPUTEIbHBIMH BEPOSTHOCTSIMU Pa =
0.99 u ps ° = 0.98 COOTBETCTBEHHO ISl MAPAMETPOB HOPMAIBLHOTO

pacmpeaeeHusl.

[Tycte X1, X2, ... , Xn — BeIOOpKa oObemMa n = 28 U3 HOPMAIBHOIO
pacrpeaencrus Na,o °. U3BecTHs! BbIOOpouHOE cpenHee X =3.1, u
HeCMeIeHHas BbIOOpouHas aucmepcns Sy = 1.2. ITocTpouTs
JIOBEpUTEJIbHbIE HHTEPBAJIbI C TOBEPUTENBHBIMU BEPOSITHOCTSIMU Do =
0.99 1 po > = 0.9 COOTBETCTBEHHO IS MAPAMETPOB HOPMATHHOTO

pacripeesieHusl.

3.[lpyumep TnrnoBoro 3agaHus

KomMmneTeHuus NHpukKaTop AOCTUXXEHUA
KOMMNeTeHUuuu
CnocobeH npumeHaTb | OMNK-1.1 T[puMeHseT MaTeMaTUu4ecKunn
eCTeCcTBEHHOHay4YHble U obuienHxeHepHble | annapar, MeToAbl MaTeMaTu4eckKoro
3HaHW4, MeTo4bl MaTeMaTU4YeCKoro aHasnsa | aHasnsa U MoLesIMpoBaHUA LA pelleHuns
MOOeNNPOBaHNA, TeopeTundeckoro U | 3agaM
3KCNepuMeHTasIbHOro nccnenoBaHuA B | OMNK-1.3 Y4yacTByeT B TeOpeTU4YeCKUX W
npogeccnoHasbHON AeATEesIbHOCTU 3KCMepuMeHTasIbHbIX nccnenoBaHUAax
ob6bekTOoB npogeccnoHanbHON
heAaTenbHoCTN, B obpaboTke nx
pe3ynbTaToB




[TprMeHsIst COOTBETCTBYIOIIMMN armapaT MaTeMaTHYECKON CTaTUCTHKH, 00padoTaTh
pe3yibTaThl 3KCrepuMeHTanbHbIX uccnenopanuii (OIIK-1.1, OITK-1.3)..

1. Uepes paBHbIE NPOMEKYTKH BPEMEHUM B TOHKOM CIIO€ pacTBOpa 30J10Ta

PETUCTPHPOBAJIOCH YHMCIIO YacCTHI[ 30J10Ta, IIONagaBHIMX B II0JIC 3PCHHA

MHKpocKorna. Pe3ynbraTsl HaOI0ACHUH PUBE/IEHBI B TabIHIIe

Yuciio yacTuin 1

2 3 4 5 |6 7

Uroro n; 112

168 | 130 | 68 | 32 | 1 | 517

Ucnons3ys kputrepuit y 2 , npoBepuUTh coriacue ¢ pacnpenenenuem [lyaccona,

IIPUHAB 3a YPOBEHb 3HauuMocTH a = 0.05

2. Cemb MOHET TOAOPACHIBAIOCH OAHOBPEMEHHO 1536 pa3, mpuueM Kaxablid

pa3 oTMedanoch Yuciao X BeIMaBmuX repOoB. B Tabmwne npuseaeHs! yncia
ni ciy4aeB, KOT/Ia YUCIIO BBITABLIMX T'epOOB ObLIO PABHO X;

Xi 1

2 3 4 5 6 7

i 12

78 | 270 | 456 | 386|252 | 69

[lone3yace xputepueMm )Y 2 , TPOBEPUTH COIVIACHE THIOTE3bl O HATHYAH

OMHOMMHAJILHOTO 3aKOHAa pacapeneciaciua C OIbITHBIMH JaHHBIMH. Cuwurath

BEPOATHOCTH BBINAJaHuUs repba npu OpocaHWM Kaxaod M3 MoHeT paBHOW 0.5
YpoBeHb 3HAYUMOCTH MPUHATH paBHBIM (.05

3. Uudpe1 0, 1, 2,3,4,5,6,7, 8,9 cpenn 800 0oqHO3HAYHBIX YHCEII ITOSBHIIUCH
74, 92, 83, 79, 80, 73, 77, 75, 91, 76 pa3 coorBercTBeHHO. Mcnons3ys
KPUTCPHH Y 2 , MPOBEPUTH THIOTE3y O COTJIACOBAHHOCTH JTHUX JAHHBIX C

TUIIOTE301 OJIMHAKOBOW BEPOSTHOCTH IMOSBIACHUS JIH000N HU(phI, MPUHAB 3a

ypoBeHb 3Ha4YUMOCTH @ = 0.1

4.[Toumep TUNoBoro 3agaHns

KomMmneTeHuus NHpuKaTop AOCTUXXEHUA
KOMMNeTeHUuu
OrlK-1 CnocobeH npumeHaTb | OMNK-1.1 T[puMeHseT MaTeMaTUu4eckunn
eCcTecTBEHHOHay4YHble 1 obuwenH>XxeHepHble | annapar, MeTonbl MaTemMaTu4eckoro

3HaHWA, MeTo4bl MaTEMATMYECKOro aHanm3a
M MoOesIMpoBaHUA, TeopeTUyeckoro wu
3KCNepUMEeHTasIbHOIro nccnenoBaHus B
npogeccnoHaibHON OeATesIbHOCTH

aHaJIn3a U MogennpoBaHAa ona peweHuma
3aja4

OMNK-1.3 YyacTByeT B TeopeTU4YecKux wu

dKCNepnMeHTalIbHbIX nccnengoBaHUAX
ob6bekToB npodgeccnoHasnbHOM
DesaTeNlbHOCTH, B obpaboTke nx

pe3y/bTaToB




OMK-2 CnocobeH noHMMaTb npuHuMnbl | OMNK-2.1  BbibupaeT wuHGMOPMaLMOHHbIE
paboTbl COBPEMEHHbLIX WHMOPMALMOHHBLIX | TEXHOJIOMTUM U MPOrpaMMHbIE CpeAcTBa, B
TEXHOJIOrNI 1 NPOrpaMMHbIX CPEACTB, B TOM | TOM yuncne OTe4YeCTBEHHOro
yucne OTe4yeCcTBEHHOro MpPOW3BOACTBA, W | NPOM3BOACTBA, MpU  peweHun 3agady
NCrosb3oBaTb WX MNpU  peweHnn 3ajad | NpoecCUoHaIbHON AeATesIbHOCTHU
npoeccnoHa bHON AeaTeNIbHOCTH OnkK-2.2 Wcnonb3yeTt COBpeMeHHble
WHdopMaLOHHbIe TEexXHo0rnm "
rnporpaMMHble cpencTtsa, B TOM 4ucie
oTe4yeCTBEHHOro  NPOWU3BOACTBA, npwm
peLieHnn 3apad npoceccnoHanbHOM
heaTesIbHOCTU
OMNK-9 CnocobeH ocBaumBaTb MeToauku | OMNK-9.1 Ncnonb3yeT rMporpaMMHble

NCcnosnb3oBaHMA NMporpaMMHbIX CpeacTB Onsd
peleHna NpakTn4eCcknx 3agay

CpencTBa [OJi1A peLlleHns MnpakTU4Yecknx
3a@4 Ha  OCHOBe  CyLLEeCTBYOLLNX
MeToanK




1.

ITpyMeHsAs COOTBETCTBYIOIMH MaTeMaTHYEeCKHH anmnapar perpecCHOHHOTO
aHanm3a, o0paboTaTe pe3yibTaThl 3KCIEPHUMEHTAIbHBIX HCCleqoBaHuil. B
Ta0JIMLE IPUBEAEHDBI 3HaYeHUs HA0JIH01aeMblX IEpeMEeHHbIX X u Y

Y11,05| 147 |195]| 2,47 |2,98|3,54 | 4,2 4,42 4,79

X! -1 /-0,75/-0,5/-0,25| 0 10,25/0,5/0,75| 1

HaiiTu oueHku KO>(QQUUMEHTOB IMHEHHOW perpeccun Y = a + bx.
IToctpouts 95% noeepurenbHble HHTEPBAIBL. OLEHUTH 3HAYMMOCTb MOJIEIN
B 1iesiom (OTTK-1.1, OTIK-1.3).

ITosicHUTH BO3MOYKHBIE TEXHOJIOTHMHM pelleHUs 3aaaud. BeiOparh nporpammHoe
obecneyenne mus pemeHuss noctaBaeHHon 3amaun (OITK-2.1, OIIK-2.2, OIIK-

9.1).

2.

[IpumeHsis COOTBETCTBYIOLIMKA MATEMATHYECKUMU ammapar perpecCUOHHOTO
aHajau3a, o0paboTaTh pe3y/bTaThl AKCIEPUMEHTAIbHBIX HCCIenoBaHHi. B
TabJuIle TPUBEEHBI 3HAYEHUSI HA0MI0JaeMbIX TiepeMeHHbIX X u Y

¥y 0,02|-0,08 -0,14|-0,83|-1,95|-5,53 |-14,6 | -40,3 | -107

X! -1 1]-0,75| -0,5 |-0,25| O 025 05 | 0,75 | 1

HaiiTn oneHkn kod(hdHIMEHTOB YKCIIOHEHIMANLHOH perpecchn y = aeb®,

[TocTtpouts 95% noBepurtebHbIE MUHTEPBAIBL. OLIEHUTh 3HAUUMOCTH MOJEIN
B niesiom (OIIK-1.1, OIIK-1.3).

[TosicHUTh BO3MOYKHBIE TEXHOJIOTHHM pelIeHUs 3adaud. BeiOpars mnporpammHoe
obecneyeHnue ansg pemieHuss noctapiaeHHor 3amaun (OIIK-2.1, OIIK-2.2, OIIK-

9.1).

3.

4.

[TpumeHsis COOTBETCTBYIONIMI MAaTEMATHUYECKUI amNmnapatr perpecCuOHHOTO
aHanau3a, o0paboTaTh pe3yJbTaThl SKCIEPUMEHTAJIBHBIX UCCIen0BaHu. B
TaOJIMLIE TIPUBECHBI 3HAYEHHS HA0II01aeMbIX NepeMeHHbIX X u Y

V13,82 3,71 |3,63| 3,22 | 3,04 |2,71 | 2,45|2,25| 2,08

X| -1 1-0,75/-0,5(-0,25| 0 |0,25| 0,5 [0,75| 1

Haiitn oueHku ko3hduIMCHTOB JHHEHHONH perpeccun y = a + bx.
[Toctpouts 95% noBeputelsibHbIe UHTEPBAIBI. OLIEHUTh 3HAYUMOCTE MO/JICIIH
B reiom (OIIK-1.1, OIIK-1.3).

[losicHUTL  BO3MOJKHBIC  TEXHOJIOTMM  pPEUICHUS  3aga4dd. DBbpiOparthb
MporpaMMHOE oOecIiedeHHe I peleHus mocTaBiaeHHoi 3amaqun (OI1K-2.1,
OIlK-2.2, OIIK-9.1).



4. Dansn n/mam BT3 C MOJIHbBIM KOMIJIEKTOM OLEHOYHbIX MaTepuasioB
npuiaraercs.



