MHuHHCTEPCTBO HAYKH H Bbicinero odopasoanus Poccuniickoil ®@eaepaunn
depepanbHOE rocyaapeTBeHHOE O10KeTHOE 00pa3oBaTe/ibHOe YUpekIeHHe
BbICLIEro 00pa3oBaHus
«BiiaauMupcKuil rocy1apcTBeHHbI YHHBEPCHTET
umenn Anekcanapa I'puropseBnua 1 Hukonas I'puropsesnta C1o/1€TOBBIX?
(Bal'y)

MHCTHTYT MalLIMHOCTPOCHHUS ¥ aBTOMOOMIILHOIO TpaHCnopTa

~ VIBEPXJIAIO:
anexrgp HCTHUTYTa

PABOYAS MPOI'PAMMA JTUCHHUITIMHDBI
«PACYETBI C UCI10JIb3OBAHUEM ITPOI'PAMMHOI'O OBECIIEYEHUA U

OBPABOTKA 3KCINIEPUMEHTAJIBHBIX JJAHHbIX»

Hanpap/JICHHE NOATOTOBKH / CneuHaJbHOCTh

13.03.02 - 3J1eKTPOHEPIE€THKA H 3JIEKTPOTEXHHKA

HANPABJAEHHOCTb (PO HIBL) NOATOTOBKH

JJIeKTpHUYECKOe H )IeKTPOHHOEe 000pY/10BaHHE ABTOMOOHIIEH H TPAKTOPOB

r. Bnanumup

I'on
2021



2

1. IIEJIM OCBOEHUS JTUCLHUIL/IMHBbI

Llenblo OcBOEHMs AMCUMILIMHBI «PacuyeThl ¢ HCMONb30BaHMEM MPOrpaMMHOrO obecrneyeHus W
06paboTKa 9SKCMepUMEHTANIbHBIX JAHHBIX» ABISETCA [OArOTOBKA CTYAEHTOB-DaKalaBpoB TOCPEICTBOM
obecnedyenus KomreTeHuuii, npeaycmorpeHHsiM @®I'OC 3++, a Takke O03HaAKOMJEHHE CTYJIEHTOB C
OCHOBHBIMH TMOHATHSIMH NPpH 00paboTKe IKCIEPUMEHTAIbHBIX TAHHBIX U METOIaMH 00pabOTKH ITHX JIaHHBIX

C MCNOJIL30BAHHEM TPOrPaMMHOro ofecneyeHus.

3ana4uM: NO3HAKOMMTB CTYAEHTOB € MeToJdaMWd 00pabOTKH DKCNEPUMEHTAlIbHBIX JaHHBIX [PH
MCCIEJOBAHMHM TEXHMYECKHX CHCTEM; JaTh HH(opMaLmio o6 OCHOBHBIX MeToAax 0OpaboTKH THX JaHHbIX C
MCII0J1Ib30BAHHEM NPOrPaMMHOI0 00eCreUeHHMS.

JucuuniuHa

2. MECTO JUCHUILIMHBI B CTPYKTYPE OIIOII
MCIO/b30BaHHEM

«PacueTel ¢

NporpaMMHOro

obecrneyeHus M

obpaboTka

JKCMNEPHUMEHTA/ILHBIX JAHHBIX» OTHOCHTCA K 00g3aTe/IbHOM YacTH JAUCUMIIIUH Kypca 6aKaﬂaBpHaTa.

3. INTAHUPYEMBIE PE3YJIbTATbI OBYYEHHS 11O JUCHUIIJIMHE
[Inanupyembie pe3ynbTaTbl 00YYEHMAs MO AWCLMIUIMHE, COOTHECEHHBbIE C IUIAHHPYEMBIMH pesylibTaTaMH

ocoenus OI1OI1

dopmupyemble [TnaHupyemble pe3y/bTaThl 00YUYEHHs N0 AUCLMIUIMHE, B HaumeHnoBanue
KOMMNETEHLIHH COOTBETCTBUH C HHAMKATOPOM JOCTHKEHHS KOMIETEHLIMH OLIEHOYHOI 0 Cpe/ICcTBa
(koa, coiepxanue HHauKaTOp 10CTHIKEHHS Pesynbratsl 00yueHus no
KOMMETEHLIHH) KOMIETEHLIUH JMCLIMIIIHHE
(k0O, codeporcanue
UHOUKAmMopa
[1K-1. CnocobeH MK-1.1. 3Haer, kak | 3naet tpeboanus ECKJl 1 | 3auer
pazpabaTbIBaTh pazpabaTbiBaeTCs [POEKTHAs crocoGbl pazpaboTKH
MPOEKTHYHO H u TexHuyeckas | AOKYMEHTALMH €
TEXHHYECKYIO JIOKYMEHTaLHs rpig. | MEHOIBICBARMGM
COBPEMEHHbBIX CHCTEM
JOKYMEHTAaLHIO BbITOJHEHHH ICKHIHBIX, | oo\ THIHPOBAHHOTO
TNPH BbIMOJHEHHH TEXHHYECKMX M pa60t114ux [POEKTHPOBAHHA.
ICKHU3HbIX, NPOEKTOB W3eui, | Ymeer oopMIsTL
TEXHHYECKHX H BbIOMpATh  OCHOBHBIE M | TEXHHUECKYIO
pabouuX MPOEKTOB | BCHOMOraTelibHbie JOKYMEHTaLHIO.
W3Jle/Iii, BbIOMpaThL | MaTepHabl npu | Baaaeer coBpemeHHbIMM
OCHOBHBIE H MPOEKTHPOBAHUH cUcTeMaMH pa3zpaboTKH
BCIMIOMOTraTe/ibHble | JABMraTelIeH. JOKYMEHTALHH.
maTtepHalibl NpH [TK-1.2. Vmeer
MPOeKTHPOBAHHH pa3pabatblBaTh IIPOEKTHYIO H
JBUTaTenen. TEXHHYECKYHO
JOKYMEHTALHIO npH
BbITIOJTHEHHH ICKHU3HBIX,
TEXHMYECKUX W paboumx
NpPOEKTOR U3ENHH,
BbIOMpaTb  OCHOBHbIE M
BCTIOMOraTelIbHbIE
MatepHasbl npH
MPOEKTHPOBAHHH
JBUraTenen.
[1K-1.3. Bnageet HaBbIKaMH
NPOEKTHPOBAHKSA MPH
BbITIOJIHEHHH CKHU3HBIX,
TEXHUYECKUX W paboumx
MPOEKTOB WU3/eNHii, BeiDope
OCHOBHBIX
BCMOMOTaTe/1bHbIX MaTEPHAJIOR




JBUrareseu.

[IPH NPOEKTUPOBAHUH

4. OFBEM M CTPYKTYPA JUCIMILTUHDI

Tpy0eMKOCTb IMCLIMTUTHHBI COCTABIISET 2 3a4eTHbIC eMHMULIbI, 72 yaca.

TemaTudeckui njian
¢opma obyuenns — ouHas

KonraktHas pabora ®opmbl
ofyuvaroLHMxcs TEKYLLEro
C MeJaror4eckum KOHTpOJIA
- pabOTHHKOM = YCTIEBAEMOCTH,
BT x| 2]x |2 | e
g ¢ = £ = 5 « | MPOMEKYTOYHOH
Ne HaumeHnoBaH1e TeM W/niu 2 g = = 3 ;é aTTeCTALIHN
n/n pa3zesioB/TeM JAUCUMILTHHBI 5, = = 8 = s X E 8 | (no cemecmpam)
| 2 g S| 28 &
| 8| %%
| &|§8°
(=9 < )
- = ©
] [TpeamMer W 3a1a4yu JWMCLMILIHHBL. | 2 1 2 2 2
OueHKa MOrpelHocTed B clyvae
MHOFOKpPaTHBIX M3MEPEHHH.
[IpoBesenue n3mepeHuit aerainei
JBC
2 Kak npuBOAMTE W MCMONB30BATH | 2 2 2
MOrpeLIHOCTH
3 [TorpemwiHOCTH B KOCBEHHBIX | 2 3 2 2 2
U3MEpEHUsX
4 CraTHCcTHYECKHI aHanuz | 2 4 2
C/IyYaiHbIX MOrPeLHOCTEH
5 HopmasbHoe pacnpeneieHue | 2 5 2 2 2 1-i peHTHHI-
CTy4aiHbIX BEJIHYHH KOHTPOJIb
6 B3BeuieHHoe cpenHee npu | 2 6 2
IKCIEPUMEHTATLHOM W3IMEPEHHH
7 AnnpoKcHMaLus M3MEPEHHBIX | 2 7 2 2 2
BEJMYHH
8 BbunomuHansHOe pacnpesenenie | 2 8 2
9 Kpurepwuii ¥ ans pacnpeaeneHuii | 2 2 2 2
10 | DnekrponHbie  Tabauusl  MS | 2 10 2
EXCEL
OcHoBHble  noHATHA.  Tunbl
JJAHHbIX.
11 | ®opmarupoBanue Tabauu B MS | 2 11 |2 2 2 2-i perTHHT-
EXCEL. ABTO3aI10/IHEHHE KOHTPOJIb
tabauu. [TocTpoenue anarpamm.




12 | Beog dopmyn 8 MS EXCEL.
BhiuncsieHue no gopmyiam.

13 | CranpapTHbie ¢bynkumu. | 2 13 |2 2 2
BblunMcieHHe  MaTeMaTHYECKHX
dbyukuui. [NocTpoeHue rpagMKoB.

(8]

14

[S]

14 | Ucnonb3oBanue nporpamm  MS
EXCEL jgna peweHus 3aaay.
[TocTpoeHne NOBEPXHOCTEH.

15 | Mcnonb3oBanue nporpammel MS | 2 15 |2 2 2
EXCEL nans peuieHuss THIIOBbIX
3ana4y. PaGota ¢ HecKOJIbKMMHM
pabouMMH JIMCTaAMH.

2

16 | Cocrasnenue TabauLl M2 16
JTOTHYECKHX (byHKLUMA.
ObpaoTka MaccHBa  JaHHbIX.
CoprupoBka W (HIBTPALIMK
JaHHbIX. COPTHPOBKA J1aHHbIX.

17 | Ilporpamma MS Access. Pexumbl | 2 17 |2 2 2 3-i peHTHHT-
TabuLbl H KOHCTPYKTOpa. KOHTPOJIb
Pazpaborka Tabnui ¢ MOMOLIBIO
wab/IoOHOB.

18 | CoprupoBka U (MIBLTP NaHHBIX. | 2 18 2
Coznanve ¢opM ¢ [OMOIBK
macrtepa Gopm.

Bcero 3a 2 cemectp: 18 |18 18 18 3ayer

Hanuuue B aucunnaune KIVKP

Hrtoro no aucuMuinHe 18 | 18 18 18 3ayer

Coaepanue JeKIHOHHbIX 3AHATHH 110 AHCHHILIHHE

Tema | IlpeaMeT u 3a1a4u AMCUMILIAHBL «PacyeThl ¢ MCM0/Ib30BAHHEM TTPOrPaMMHOr0 obecreueHHs 1
06paboTka IKCIEPUMEHTATbHBIX JaHHbIX»

CopepiKkaHHe TEMBI.

[Mpeamer W 3amaun adcuuruidHbl. OLEHKa MOrpelIHOCTEH B Cilyyae MHOFOKPAaTHBIX H3MEpeHHH.
Heus6exHocTs norpewHocted. Kak BaxHO 3HaTh norpewiHocTH. OLEHKA MOrpeliHOCTeH MpH CUMTBIBAHHH
co wkanbl. [TpoBeneHue usmepenuii neraneit JIBC.

Tema 2 Kak npMBOAMTE M UCMOJbL30BATh MOTPEILIHOCTH

CopepikaHHue TEMbI.

Haunyumas oueHka + norpewHocTs. 3Havammue uupper. Paziuuue. CpaBHeHHE W3MEPEHHOro M
npuHsTOro 3HadeHud. CpaBHEHWE [BYX HM3MEPEHHBIX 3HadeHuid. IlpoBepka MpPONOPLMOHATLHOCTH C
nomolbio rpaguka. OTHOCHTE/IbHBIE MOrPELIHOCTH. 3Ha4allue UMPPbI W OTHOCHTE/IbHbIC MOrPELIHOCTH.
VMHOMEHHE ABYX H3MEPEHHbBIX 3HAYEHHH.

Tema 3. [lorpeiiHOCTH B KOCBEHHbIX H3MEPEHHAX

CopepikaHHe TEMBL.

TMorpemHocTH B MPAMbIX M3MepeHHsX. CyMMbl M Pa3HOCTH NPOM3BEICHUA W YacTHbIX. HesaBucumbie
MOrPeNtHOCTH B cymme. [1pow3BoabHas (PyHKUMA OLHOM mepeMeHHoH. Meton «war 3a waromy». Obumas
(opMyJia uis BbIYMCIEHHSA OLIMOOK B KOCBEHHBIX H3MEPEHHUSAX.

Tema 4. CtaTUcTHYECKHI aHaIM3 clydaiHbIX [10OIPELLIHOCTEH

ConepskaHue TEMBI.

CnyuaiiHble W cucTematnueckue owmOku. CpelHue M CTaHaapTHble OTKIOHeHMs. CTaHaapTHoe
OTKJIOHEHME KaK TOrPelIHOCTh  €AMHMYHOTO  u3MepeHus. CTaHaapTHOE  OTKJIOHEHHE  CPeAHero.
CucTemMaTHHYeCKHE OLIMOKH.

Tema 5. HopmalibHOe pacnpeaeleHHe C1yHaiHbIX BETHYHH

CopepaHHe TEMBI.

['mcrorpammbl 1 pacrnipesesienus. [lpenenbHsie pacnpesaenenus. HopmaibHOe —pacnpeesieHHe.
CraHaapTHoe OTKJIOHeHMe Kak 68 % joeepuTenbHblii npenen. OGOCHOBAHWE CPEIHEro Kak HauIyvlleH




ouenkd. OGOCHOBaHME KBaJpaTHHHOTO cioxeHus. CrTaHaapTHoe OTK/IOHeHWe cpeaHero. Koadduument
JIOBEPHA.

Tema 6. B3geweHHoe cpe/iHEe NMPH SKCNIEPUMEHTAIBHOM H3MEPEHHH.

CopepxaHHUE TEMBI,

[TpoGnembl otOpacbiBanust daHHbIX. Kputepuii Lllosene. TlpoGiembl oObeanHeHHst peE3y/bTATOB
pasHbIX M3MepeHHii. BaBelleHHOe cpeaHee.

Tema 7. Annpokcumanus U3MEPEHHBIX BEJIHYHH.

CopepiKaHHe TEMBI,

[TorpewiHocTh B M3MEPEHHUAX M ANnpOKCHMMALMA HW3MEPEHHbIX BEIMYMH. ATPOKCHMALMS METOI0M
HaUMEHBILMX KBaApaTOB. ANMpOKCHMalHsa ¢ nomotbio nporpammel MS EXCEL.

Tema 8. buHOMHMHALHOE pacnpeaeieHHeE.

ConepiKaHHe TEMBI.

OnpeneneHre OMHOMMHAIBHOrO pacnpejeneHus. CBoiicTBa OMHOMHHAIBLHOTO — pacipelesieHHs.
Pacnpepenenne Naycea cnyyaiiHbix norpewHoctei. [Ipumenenue runotes.

Tema 9. Kpurepuii * 1wis pacnpesieneHuii

CopnepxaHue TeMbl.

O6utee onpenenexme y>. CTeneHn cBoGOAbI M NpUBEAeHHOE 3HadeHue y°. BepostHoctu as .
[Tpumepsl.

Tema 10. Dnekrponnbie Tabnuusl MS EXCEL. OcHoBHble noHaTHsA. THITbI JaHHBIX

CopnepxaHnue TeMBI.

Ocuosupie noHaATHs MS EXCEL.Tunbsl paHHbeix s o0paboTKM B 2JEKTPOHHOM MPOLIECCOpE.
Dopmarthl sueek. Dopmynsl B sueiikax. [Ipumepsl.

Tema 11. ®opmaruposanue tabauu B MS EXCEL. Apro3anonnenue tabauu. [loctpoenue anarpamm.

Copnep)kaHHe TEMbI.

CosjaHve JIOKYMEHTa 110 npeiokeHHoMy obpasiy W dopmatHpoBaHue Tabiuibl. Dopmar Aqeek.
BblpaBHHBaHHE [0 TFOPHU3OHTAIM/TIO BEPTHKaNW/ MO LUeHTPY. ABTrosanoiHnenue Tabauubl. TlocTpoenue
rpad)¥KoB ¢ annpoKcUMalKei UX KpUBbIMM JIH0OOro nopsjika.

Tema 12. Beon dopmyn B MS EXCEL. Beiuuciienue no dopmy.iam.

CopnepxaHue TEMbI.

Bsoa dopmyn. Beiuncnenue no gpopmynam. OcHoBHbIE rpaBria cosaaiusa Gopmyst. Dopmar sueex.

Tema 13. CranaaprHbie GpyHKuud. Beiuucnenue matematHieckux GyHkuuii. [locrpoenue rpagukos.

CojaepiaHue TEMBI.

BbludesieHHe  CTAHAAPTHBIX — MaTeMaTUYecKWX (YHKUMA W QYHKUMH, [OMYHYEHHBIX [10CTIe
annpokcumami. [Tocrpoerne rpadMKoB annpoKCMMHPOBaHHBIX (yHKLMI. Beibop Tuna rpaduka.

Tema 14. Ucnonb3osanue nporpamm MS EXCEL ans pewenus 3ana4. [TocTpoeHHe NOBEPXHOCTEH.

ConepxaHue TEMBI.

Boiuucnenue ¢ nomouibio nporpaMm MS EXCEL 3aanHbIX MaTemaTHyeckux GyHKLMH, NOCTpoeHHE
MOBEPXHOCTEH M0 NpoBeieHHbIM pacdeTaM. OdopmiieHHe NOCTPOEHHBIX rPAMKOB B BUAE PHCYHKA.

Tema 15. Hcnonb3osanwe nporpammbl MS EXCEL s pewienuss THnoBbiX 3aia4. Pabora ¢
HECKOJIbKMMH pabouUMH JIMCTAMH.

ConepixaHne TeMbl.

Wcnonb3oBanue nporpammbl MS EXCEL s peluedds TUIOBbIX 3afau: Tabnuil  pacuera
SKCMEPUMEHTAILHBIX JaHHBIX C BBIBOJOM Ha neyatb. PafoTa ¢ HECKOILKMMH pabOvMMK JIMCTAMH M
MOCTPOEHHE JJHArPaMM.

Tema 16. Coctasienune Tabnuil 1 norudeckux Gynkuuid. O6paborka maccuBa aaHHbIX. COPTHPOBKA
dunbrpauru nanHbex. COPTHPOBKA JaHHbIX.

ConepixaHHe TEMBI.

CocraBnenue TabuuilL W JorudeckuX (YHKUMIE: npumeHeHHe Joruueckoit ¢yHkuuu «ECJIH».
[Tocrpoenre auarpamm. OOpabGoTka MaccHBa JIaHHBIX TIPH  IKCHEPUMEHTAIbHBIX — HMCCJIE0BAHHMAX.
CoprupoBka H GpuibTpaiy AaHHbIX. COPTUPOBKA AaHHBIX IKCIIEPHUMEHTANILHBIX HCCIIE10BaHUH.

Tema 17. Ilporpamma MS Access. Pexumbl Tabmuupl M KoHcTpykTOpa. Paspaborka Ttabiuu ¢
MOMOLLBIO LAGIOHOB.

Copaepxanue TeMbl.

CucteMbl yripasienus Gazamu 1anubiX. [Tporpamma MS Access. Pexumbl Tabiiniibl H KOHCTPYKTOPA.
PaspaboTka Tabiu1l ¢ TOMOLBIO 11ab10HOB. [IpHMephl HCMONbL30BaHHUs WadI0HOB.

Tema 18. Copruposka 1 puabTp aaHHbIX. Cosnanue Gopm ¢ momoleo mMactepa GopM.

ConepxaHHe TEMBI.
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CoptupoBka ¥ (GuabTp AaHHBIX B mporpamme MS Access. Co3nanue GopMm ¢ MOMOILLKO MacTepa
dopm. Coznanue Gop™m ¢ HecKoJIbKUMHU Tabivuamu. [TocTpouTesb BeIpakeHHH.

CoaepkaHHe NPAKTHYECKHX 3aHATHH M0 IHCHHILTHHE

Tema 1. OnpeaeneHue OTHOCHTENILHBIX MOrPELIHOCTEH W MpOBEpKa MPONOPLUHOHATIBLHOCTH ¢
NOMOLLEIO rpaduka.

CopnepkaHue TEMBbI.

OTHOCHTE/IbHBIE TIOFPEUIHOCTH. 3HadalMe UMOpbl U OTHOCHTENbHBIE MOIPELIHOCTH. YMHOMKEHHE
ABYX  M3MEpPEeHHbIX  3HayeHWi. OnpejelicHHe  OTHOCHMTE/bHBIX  IOrPELIHOCTEH M MpOBepka
MPONOPUHOHATBHOCTH C MOMOLLBIO IpaUKa.

Tema 2. CunyvaiiHple W cucTeMaTH4yeckue OWIMOKK. CpeaHWe W CTAHAApTHLIC OTKJIOHEHWA.
CraHaapTHOE OTKJIOHEHHE KaK MOrpelHOCTh €IMHUYHOTO M3MepeHus. CTaH1apTHOE OTKIIOHEHHE CPEHErO.

CopnepaaHue TEMBI.

BbiuncieHde CpeiHero 3Ha4y€HWs, CTAaHJapTHOTO OTKJIOHEHWA, JIOBEPMTE/IbHBIX WHTEPBAJIOB,
[1priMepsbl pacyeToB MO AaHHBIM SKCIIEPUMEHTAIbHBIX HCCIIE0BaAHHH.

Tema 3, 4. ['ucrorpammbl W pacnpeienenus. [lpenenshbie pacnpenenenus. HopmanbHoe
pacrpeae/ieHHe.

ConepxaHue TeM.

[TocTpoeHHe rMCTOrpaMM M pacrpejeneHus cay4aiHbiX BelMuMH. [lpeienbHble pacnpeiesieHus.
HopmasbHoe pacnpeneneHne. CtanaaptHoe OTKIOHeHHe Kak 68 % aosepHTenbHbii npenesn. ObocHoBaHue
cpeaHero Kak Hawiydiued ouenkd. ODOCHOBaHWE KBajpaTM4HOro ciokeHHs. CTaHmapTHOE OTKIOHEHHE
cpenHero. Koagduument goeepus.

Tema 5. Pacuerbl ans oTOpachiBaHMs [JaHHBIX 3KCMEPUMEHTAIbHBIX WcclenoBaHui. Kpurepwii
[lloene. [Tpobaembl 06beAMHEHHA Pe3y/ILTATOB pasHbIX U3MEpeHHi. B3seuienHoe cpeaxee.

CopepaaHue TeMbI.

Pacuetsl 1 oTOpachiBaHWS JaHHBIX OIKCIIEPUMEHTAllbHBIX McenenoBanvi. Kpurepuit Lllosene.
[Ipobnembl 0ObEIMHEHHS Pe3y/IbTATOB PasHblX HM3MEPEHWH. B3BElIEHHOE cpejiHee 3KCrepHMEHTAIbHBIX
HCCIIEIOBAHHH.

Tema 6 W 7. ANNpoKCHMALMA IKCNEPHUMEHTAILHBIX JAHHBIX METOIAOM HAWMEHBLIMX KBaJpaToOB H C
nomolisio nporpaMmsl MS EXCEL.

Copep:xaHue TEMBI.

[TorpewHoCTs B H3MEPEHHAX M AINPOKCHMALMA M3MEPEHHbBIX BEIMYHH. ANMPOKCHMMALIMS METOAOM
HAaMMEHBILMX KBAJIPaTOB. AMNPOKCHMaLU ¢ noMolbio nporpammbl MS EXCEL.

Tema 8. CtaTHCTHYECKHE METObI MOACTUPOBAHUSA CTYUYaHHBIX MPOLECCOB.

CopepxaHHue TEMBI,

3aj1aua ONpee/ieH!s XapaKTepUCTHK CTALLMOHAPHOTO CJIy4aHHOT0 NpoLEcca Mo O/IHOH peain3allii.

Tema 8. BUHOMMHAlIbHOE pacTipe/ie/ieHHE.

ConepiaHue TEMBIL.

CoiictBa GMHOMHHAIBLHOrO pacnpeaeneHus. Pacnpepenenne ['aycca ciyyaiHbIX TMOrpelIHOCTEN.
[Ipumenenue runores.

Coaep:xanue J1a00paTOPHLIX 3aHATHI 1O AHCUHILIHHE

Tema 1. TIposenerne u3mepennii aetanei [IBC u onpeenenne norpemiHocTeH THHEHHBIX pa3sMepoB.

CopnepKaHHe TEMBI.

[TpoBecTH HW3MEpeHHE JMHEHHBIX Pa3MEpOB lIATyHa M KOJIEHYATOro Baja OJHOLMIMHIPOBOIO
JIBMraTesis ¢ BO3MOMKHOCTBIO 00pabOTKH IKCIIEPUMEHTAJIbHBIX JIAHHBIX.

Tema 2. Metoa «mwar 3a warom». OO6was dopmyna 118 BbIYKCIEHMS OWIMOOK B KOCBEHHbIX
M3MEPEHHAX.

CopnepikaHue TeMbl. [IpoBecTH KocBeHHble W3MepeHus B cOopke jeTaneil W onpenenuTb ouMOKy B
KOCBEHHBIX H3MEPEHHSIX.

Tema 3. [TocTpoeHHE THCTOrPaMM [10Cj1e MPOBEACHUA H3MEPEHHA HECKOJILKHX OMBITHBIX JeTaJIEH.

CopnepaaHHe TEMBI,

[Tposectn u3mepenus ot 10 10 15 u3/1enMi MALIMHOCTPOEHHSA, HAHTH CPEIHEE 3HAUCHHA H3MEPEHHON
BEJIMYMHBI U TOCTPOUTb THCTOIPAMMY M3MEHEHHS Pa3MEPOB.

Tema 4. O6paboTKa TaHHBIX YKCMIEPUMEHTAIbHBIX Hcc/e10Banui Ha [1K.



5. OHEHOYHBIE CPEJACTBA JJIsl TEKYLIEI'O KOHTPOJIA YCIIEBAEMOCTH,
IMMPOMEXKYTOYHOM ATTECTALIAU 1O UTOI'AM OCBOEHUS JUCIATLIMHBI
A YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJILHON PABOTBI
CTYJAEHTOB

5.1. Tekywmmuii KOHTPOJb YCHEBAEMOCTH (pelimune-koumpons 1, petimune-koumpons 2, peumune-
KOHmMpoae 3)

IlepBblif peliTHHr-KOATPOIIL
Bonpockl Ans peHTHHI-KOHTpOA

1 OueHka NorpeiHoCTel B cliydae MHOTOKPATHBIX H3MepeHHH. HenzbeKHOCTb NorpeiHoCTe.

2. Kak BaxkHo 3HaTh norpemHocTi. OLUeHKa MorpeHocTei Npu CHMTbIBAHUM CO LUKAJIbI.

3 Kak onpezensercs HaWIy4llas OLeHKa MpH IKCIIEPUMEHTAJIbHBIX HCCJIE10BaHUAX?

4 Kak npoBOJWTCA CpaBHEHHE M3MEPEHHOrO M NMPHHATOrO 3HA4EHHIA.

5. Kak npoBoJuTCs MpoBepKa NponopLUHOHATbHOCTH ¢ MOMOLIBIO rpadmka.

6. YUTo Takoe OTHOCHTE IbHBIE [TOTPELLIHOCTH.

7. Kak onpejensioTcs 3Havalie uHdpbl 4 OTHOCHTE/IbHbIE TIOTPEILHOCTH.

8. Kak yMHOKalOTCS pe3y/IbTaThbl ABYX M3MEPEHHbIX 3HAYEHHH.

9. HesaBucHMbIe MOrpeuiHocTH B cymMe. [IponsBosibHas GyHKUMA OJHOH nepeMeHHOi. MeToa «war
3a Larom».

10. Cny4aiHble M CUCTEMATHYECKHE TIOTPELLIHOCTH.

11. Cpeanue W cTaHaapTHble OTKI0HeHHA. CTaHAapTHOE OTKJIOHEHHE Kak MOrpelHOCTs eAUHHYHOTO
M3MEPEHHS.

12. CrangapTHoe OTKIOHEHHE cpeHero. CHcTeMaTHYeCKHe OLIHOKH.

13. I'ucTorpamMmel M pacnpeaeieHus. [IpeaenbHeie pacnpeseneHus.

14. Hopmasibroe pacnpeaesnenne. CTaHaapTHOE OTKIOHEHHE Kak 68 %0 10BEpHTE/IbHBI Npe/en.

15. O6ocHOBaHKHe CpeaHero Kak Hawtyuiiei oueHkH. O60CHOBaHHE KBAIPATHYHOTO CIIOMKCHHS.

16. CranaaptHoe oTKI0HeHHe cpeanero. KoadduumeHT qosepus.

17. TpoGuiembl otOpackiBanus AaHHbIX. Kputepuii Lllosene.

18. Ipo6nembl 0ObeIMHEHHUS Pe3y/IbTATOB Pa3HbIX H3MEpeHHH. B3seleHHoe cpeatee.

nomolibio Mactepa popm. Cozaanue GopM ¢ HECKOIBKHMH TabIMLAMH.

Bropo#i peHTHHI-KOHTPO/Ib
Bonpock! ans peHTHHT-KOHTPOIS

1. TlorpelHocTs B M3MEPEHHAX W anNpOKCHMALIMA M3MEPEHHBIX BE/THYHH.

2. ANNpOKCHMAlMA METOIOM HAMMEHbLUMX KBA/JPAaTOB. AMMPOKCHMALMA C NIOMOLIBIO MporpamMmbl MS
EXCEL.-

. Onpenenerye GHHOMHHAIBHOrO pacnpe/eneHus. CBoicTBa OMHOMHUHAIBHOTO Pacrpeae/ieHus.

. Pacnpenenenue Iaycca cnyyaiinbix norpewnoctei. [lpuMeneHne runores.

. O6uee onpenenenue y*. Crenenn cBoGObI M MPHBEJEHHOE 3HAYCHHE 2. BepositHocTH st .

. Dnektponnbie Tabanusl MS EXCEL. Tunbl 1aHHbIX 115 00pabOTKH B 3/1eKTPOHHOM POLIECCOpeE.
. Co3/aHKe JOKYMEHTa M0 MpeIoKeHHOMY 00pasity u opmaTtupoBaHue Tabimibl. Dopmar sHeek.
. BeipaBHMBaHHKE N0 FOPHU3OHTAIM/NO BEPTHKATH/ TI0 LIEHTPY. ABTO3aMOIHEHHE TalJIHLIbL.

. TlocTpoenue rpadMKoB ¢ anmnpoKcUMaliteit X KpUBBIMH 1H000r0 MopsijiKa.

. Kak BBoasTcs (hopMyJibl B 3I€KTPOHHBIX TadAMLAX.

10. Kak nposoauTes Beiuucienue no gopmynam 8 MS EXCEL.

1 1. Kakue ocHOBHbIE npaBuiia co3fanus Gopmyn. Mopmar sueek.

el R e R

TpeTHii peATHHI-KOHTPOJIb
Bonpochkl 118 peHTHHI-KOHTPOA.



1. BbluMclieHHe CTaHAApTHBIX MaTeMaTH4ecKUX GYHKUMA W QYHKUMHA, 1OJyYeHHBIX nocse
anrnpoKCcUMaLH1H.
2. [octpoenue rpadmKoB anmpokcMMHUpoBaHHbIX GyHKLHIA. Beibop THna rpaduxka.
. Beiuncsienne ¢ nomousio nporpamm MS EXCEL 3ananHbIX MareMaTH4ecKUX QYHKLMHA.
. [ocTpoenue nosepxHocTed 10 npoBeaeHHbIM pacHeram. OGopMIEHHE NOCTPOEHHbIX rPadUKOB.
. Ucnonszoeanue nporpammbl MS EXCEL 118 pacyerta sKkcnepUMeHTallbHBIX IaHHBIX.
. PaBota ¢ HeCKONBKUMH paboYUMHM JTHCTAMH W MTOCTPOEHHE IHarpamMm.
. CocTaBnenue TabIHULL M JIOrMHeCKMX DYHKUMA: npUMeHeHHe norudeckoi GyHkurun « ECJIH».
. IMoctpoenune auarpamm. O6paboTKa MacCHBa AaHHbIX NPH SKCIIEPUMEHTAILHBIX HCCIIE0BAHHSAX.
. CopTHpoBka M (huabTpaunu JaHHbIX. COPTHPOBKA JTAHHBIX IKCIEPHMEHTAIIbHBIX HCCIIE0BAHHUA.
10. Cucremsl ynpasaenus 6azamu aaHHbiX. [Iporpamma MS Access.
11. Pexcumbl TabkLbl M KOHCTPYKTOpa B nporpamma MS Access.
12. PazpaGorka Tabnuit ¢ nomouipto wabnoHos. [Ipumepbl HCNoib30BaHUs 11a0IOHOB,
13. CoprupoBka 4 GWILTP AaHHBIX B nporpamme MS Access.

el e e R

5.2. [IpoMeKyTOUHAS ATTECTALMSA 110 UTOTaM OCBOECHHA JUCLIMILIHHbI (3ayem).

KoHTpo/ibHBIE BONPOCHI K 3a4€Ty

. OLieHKa MOrpeHOCTeN B Cllydae MHOMOKPAaTHBIX H3MepeHni. Hen30eKHOCTL NOrpeIliHOCTeH,
. Kak BaHo 3HatTh norpemHocTi. OUeHKa NOrpelHoCTeH MpH CUNTBIBAHHH CO 1LKAbI.
. Kak onpesiensiercs Hawry4Las OLEHKA MPH SKCTIEPUMEHTANIbHBIX HCCIIE10BAHUAX?
. Kak npoBoiMTCA cpaBHEHHE W3MEPEHHOTO M TIPHHATOrO 3HAYEHHH.
. Kak npoBojuTes npoBepKa MpornopiMoHaIbHOCTH € NOMOLIBIO rpadKKa.
. YTo Takoe OTHOCHTE/IbHBIE MOTPELIHOCTH.
. Kak onpenenstores 3Ha4alue UHQpbl U OTHOCHTEITBHBIE TTOTPELIHOCTH.
. Kak yMHOXa0TCs pe3yJibTaThl IBYX H3MEPEHHBIX 3HA4EHHH.
. HesaBucumble norpewHocti B cymme. [ponsBonbHas gyHKuma oaHo# nepementod. Metoa «war
3a 1arom».
10. CnyuaiiHble H CUCTEMATHYECKHE MOTPELLIHOCTH.
11. Cpeanuve W cTaHapTHeie OTKIOHeHHA. CTaHIapTHOE OTK/IOHEHHE KaK MOrpeuIHOCTb €AMHUYHOIO
M3MEPEHHA.
12. CranaapTHoe OTK/I0HeHHe cpeHero. CHcTeMaTHUeCKHe OLIHOKH.
13. ['uctorpammel U pacnpeneneHus. [lpesenbHble pacrnpeaeneHus.
14. Hopmanbhoe pacripeaeneHne. CTaHAapTHOE OTKIOHEHHE Kak 68 %o 10BepHTelIbHBIH Npeaest.
15. OBocHOBaHKe cpeiHero Kak HauyHiiei oueHkd. OBOCHOBaHHE KBA/IPATHYHOIO CIIOKEHHS.
16. CranpaprHoe oTkioHeHne cpeaero. Kosdduument 1osepus.
17. MNpob6aemsl otOpackiBatins naHHbIX. KpuTepuit [llosene.
18. [MpoGnembl 00beAMHEHHs Pe3yIbTATOB Pa3HbIX H3MepeHHid. B3BellieHHOe cpeaHee.
nomousko Mactepa popm. Cozaanue GopM ¢ HECKOTBKMMU TabIMLAMH.
19. TorpewHoCTb B U3MEPEHHAX H ANNpPOKCHMALIMs M3MEPEHHBIX BEJTHHHH.
20. AnNnpoKcHMaiMs METOAOM HAUMEHBLIMX KBaJApaToB. ANNPOKCHMALUA C NMOMOLLBIO IIPOrpamMMmbl
MS EXCEL.
21. Onpenenenue GUHOMHHANIBHOrO pacnpeseneHus. CroHcTBa OHHOMUHATIBHOTO pAacnpee/ICHHUS.
22. Pacnpenenenue ['aycca ciy4aliHbix norpewHoctei. [Ipumenenne runores.
23. O6uwee onpenenetue 3>, CteneHn cBOOOLI U [PUBEIGHHOE 3HAYEHHE ¥*. BeposTHocTH a7 .
24. Co3jlaHue JIOKYMEHTa 10 NpeUIoKeHHOMY 00pasity 1 hopmaTHpoBatnue Tab/uubl. Popmar sueek.
25. TTocTpoeHue rpadMKOB C anMpOKCUMALHEH X KPUBBIMH JIH0G0r0 NOpA/Ka.
26. Kak npoBoauTcs BeiukcieHue no gpopmysnam 8 MS EXCEL.
27. BblYMC/IEHHE CTaHAAPTHBIX MaTeMaTHYeCKHX (YHKUMA W QYHKUMH, [0JYYeHHBIX 110CIe
anmnpoKCMMAaLHH.
28. IMocTpoenue rpadMKoB anmpoKCHMHPOBaHHBIX GyHKLMiA. BeiGop Tuna rpaduka.
29, Boiumcsierue ¢ nomosto nporpamm MS EXCEL 3aaaHHbIX MaTeMaTHUeCKHX (hyHKLHA.
30. [MocTpoeHHe NoBepXHOCTeH MO NpoBeaeHHbIM pacueTaM. OhopmIeHHe NOCTPOEHHBIX IPapHKOB.
31. Ucnoas3opanue nporpammbl MS EXCEL ana pacuera sKCrepHMEHTAIBHBIX JAHHBIX.
32. CocTaBnenue TabauLL M oruueckux GyHKUMi: npumeneHue norudeckoii gynkunn « ECJIH».

D 001N B W~
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33. Toctpoenue auarpamm. O6paboTka MacCHBa JaHHbIX MPH SKCMIEPUMEHTATbHBIX UCCIIEJ0BAHUAX.
34. CoptHpoBKa U (puabTpauuu AaHHbIX. COPTUPOBKA JaHHBIX SKCTNIEPHMEHTAIbHBIX HCCIIe10BAHHIH.

5.3. CamocTosite/ibHas padora o0yualomerocs.

CamocTosaTenbHas pabora BKIO4aeT B ce0si MPaKTHKY MOJATOTOBKHM pedepaToB, MPEe3eHTAlUMi U
JIOKNAJ0B MO HHUM. Marepuaibl, HCIOJIb3yeMble CTYASHTAMH IIpPH CaMOCTOsATENIbHOH paborte,
nepeyrclIeHbl B paszene 6. «YuebHO-MeToiMuecKoe 1 HHPOPMaMOHHOE 00ECICYEHHE AMCIHILTHHDI Y.

Ilepeuens Tem pedepaton pas CPC

1. [ToHsTHE O CllyHailHBIX BEIHYHHAX.

2. Beiunciienus u rpaduka B MathCad;

3. OCHOBHbBIE IPUHLMIILI TOCTPOEHHS IPahUKOB.
4. [paBuio obpamenus ¢ [1K u ero cucremam.
5. BeluuciieHust co 3HaYalIMMH YHC/IAMH,

®oua oueHouHblx MaTepuanoB (POM) ans MpoBefeHMs ATTECTALUMM YPOBHA CHOPMMPOBAHHOCTH
KOMIIETEHLMI 06yUaiouMXcs Mo AUCLUHILUIMHE 0QOPMIIAETCS OTAE/IbHBIM I0KYMEHTOM.

6. YYEBHO-METOJJMYECKOE H UH®OPMALIMOHHOE OBECIIEYEHHUE TUCHUILIMHBI

6.1. Kuuroo0ecne4yeHHoCcTh

HaumeHoBaHKHe THTEpaTyphbl: aBTOP, HA3BaHHE, BUIL [on KHUI'OOBECTIEYEHHOCTDb
W3jaHuA, H3NATeALCTRO M3IMAHUA | Hanyune B anextporHom Katasore 9bC
OcHoBHas aurepatypa*
1. Benruens, E. C. Mccnenosanue onepauuii: 3amau, 2018 https://www.elibrary.ru/item.asp?id=299
MPHHLKITBI, MeTofooruA © YuebHoe nocodue and 74216

CTYIEHTOB TEXHHYECKHX Hanpasiennii Gakanaspuara / E.
C. BeHTueb, — 6-€ u3aHKe, cTepeoTHnHoe. — Mocksa :
HOcTuumsa, 2018, — 192 ¢. — ISBN 9785436519258

2. HUccnenosanue onepauuii : yaebHoe nocobue s 2008 https://www.elibrary.ru/item.asp‘?id=l94
CTYIEHTOB BbICLIMX Y4eOHbIX 3aBeieHuil, 00yyaromnxcs 54735

no cneuyansHoctam "TlpuknanHas MaTeMaTHka 1
unpopmaruka, "TlpuknanHas matematuka" / A. A. BacuH,
[1. C. KpacHowekos, B. B. Mopo3os ; A. A. Bacun, I1. C.
Kpachouekos, B. B. Mopo3os. — Mocksa : Akazemus,
2008. — (Yuusepcutetcknii yuebuuk. Cepua "[lpuknantas
maTematvka v uHdopmaruka"). — ISBN 9785769541902,

JlonoIHUTEIbHAS JIHTEpaTypa

1. Temupor K. B. Teopus urp u ucclieloBaHHe onepaumii 2006 https://www.elibrary.ru/item.asp?id=194
kypc nekuuii / K. B. Jlemunos, A. B. [lyxanos .— 50423

Baaaumup ; Bnaaumupckuii rocynapcTeeHHbIH

yHusepeuteT (Bnl'Y), 2006 — 46 c.

2. Mccnenosanue onepaumii : yuebHoe nocobue / H. B. 2020 | https://www.elibrary.ru/item.asp?id=448
IMnotuukosa, E. A. Anewnt ; MUHHCTEPCTBO HAYyKH U 22458

Bhiciiero ofpasosanns Poccuiickoii Denepaunu, HOxHO-
Y panbckuii rocyaapeTBeHHbIH yHuBepentet, Kapenpa
«CHCTeMbl aBTOMATHUECKOTO ypaBieHus». — HenabuHek :
Mznarensckuii uentp HOYpI'Y, 2020. — 96 c.

3. Teopus NpUHATHS pelueHuit : yueGHoe nocobue s 2009 https://www.elibrary.ru/item.asp?id=194
CTYNEHTOB BhICLIMX YHeOHBIX 3aBeieHuil, 00yyatoLmnxcs 50362

no cneunanbHOCTH "ABTOMaTH3HPOBAHHbIE CUCTEMBI
o6paboTku MHGOPMALIMK W YNpaB/ieHHs"” HanpasieH!A
noarotoBku "MHGOpMATHKA U BEIYHCIHTENbHAS TEXHHKA" /
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A. b. IletpoBckuii. — Mocksa : Akanemus, 2009. — 400 c. -
(Tpuknaanas MatemaTnka v vHdopmaTika). — ISBN
9785769550935

6.2. [lepuoauveckne H3JaAHUA

1. Kypuan AH P® «MckyccTBeHHBI MHTENIEKT W NPHHATHE pelleHHi». r. Mocksa, yiI.
Basunosa, 1. 44, kopi. 2. http://www.frcese.ru.

2. Kypnan «CoBpeMeHHbIe HayKOeMKHe TexHoIoruu». Mocksa, 105037, a/a 47, AKAJIEMUS
ECTECTBO3HAHM A, http://www.top-technologies.ru/

6.3. Uurepuet-pecypebl

1. Opnoe AWM. OpraHu3allHOHHO-DKOHOMHYECKOE MOJIEIUPOBAHHE. TEOPUA IIPHHATHS
pewenuit http://www.book.ru/book/900580
2. lOxaesa B.C., 3ybapesa E.B., UyBukoBa B.B. [lpunsarue ynpaBleHYECKHX pPELICHHH:
Yuebuuk jis 6akanaBpos http://www.book.ru/book/904700
3. Menzens A.B. Mozenu npunsaTis peiieHnit. YdyebHoe nocodne

http://www.book.ru/book/906872
7. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYMEHHUE JUCIIUIITMHbI

JleKMOHHBIE 3aHATHs TpoBoAsTes B ayautopud 301-2, 304-2 ocHallEHHEIX TIPOEKTOPOM.

[IpakTHYeCKHE 3aHATHS TPOBOAATCS B ayIuTopuu 304-2,  OCHAICHHBIX  MPOEKTOPOM,
KOMITBIOTEPAMH, JOCTYIOM K CETEBBIM pecypcaM YHHBEPCHTETAa M MHTEPHETY, JHMLEH3HOHHBIM
nporpaMmmubiM obecrieuenneM Microsoft Excel, Matlab R2010b, Mathcad 14.0MO11,
CIIPABOYHBIMH M JIEMOHCTPALIMOHHBIMH MaTepHaJlaMH.

JlaGopaTtopHble 3aHATHS TPOBOAATCS B ayuTOpuH 304-2,  OCHALIEHHBIX  TPOEKTOPOM,
KOMITBIOTEPAMH, JIOCTYIIOM K CETEBBIM PECypcaM YHHBEPCHTETA W MHTEPHETY, JIMLECH3HOHHBIM
nporpaMMHbIiM obecrieuennem Microsoft Excel, Matlab R2010b, Mathcad 14.0MO11,
CHPaBOYHBIMH U JIEMOHCTPALIMOHHBIMH MaTepHAIaAMH.

CamocrosTenpHas paboTa CTYACHTOB POBOJUTCS B ayaMTOpuax 304-2, 334-2 ocHaIleHHBIX
CHpPaBOYHBIMH MaTepHalaMH, KOMIIBIOTEPaMH, JOCTYIIOM K CETEBBIM pecypcaMm YIpPaBlICHUA H
MHTEpHET, JTHLEH3MOHHBIM TPOrpaMMHEIM obecnedenneM Microsoft Excel, Matlab R2010b,
Mathcad 14.0MO11.
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Pabouyro nmporpammy cocraBui

K.T.H. A. 10. AbanseB

PeuenseHt
(npeacraBuTenb paboTonarens) crennanict no ceprudukanun AO «KamemKoBCKMI MEXaHHYECKHH
3aBoj1», Bragumupcekas obnacte, r. KaMenkoso

: % 8- 8 A. P. Kynpunukui
[Iporpamma paccMoTpeHa H 0j00peHa Ha 3acelaHHu Kadeapsl @l)gc/.?L’ -
[IpoTokon Ne 7/ ot 37 F &bfona -

3aBenyronui kadeapoi -

A. 10. Abanses

PaBouas mporpamma paccMmoTpena 1 ogo0pena

Ha 3acelaHuu ydyeOHO-MeToaMueckoil komuccuu HampaieHus 13.03.02 — siaeKTposHepreTuka M
EKTPOTEXHUKA

[Tporokos Ne 7 or 3/0fROA roxa

INpencenarens komuccuu pencenarens komuccHu, g

JLT.H., ipodeccop - _‘:-_’)@:f_, A. H.Ton
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JIMCT IEPEYTBEPXKJIAEHUA
PABOYEM ITPOI'PAMMBI JIACUMILTHHBI

PaGouas nporpamma ono6pena Ha 20 /20 yueOHblit rona
[potokon 3acenanus Kadeapol Ne oT roja
3aBeaytoluii kadeapoi

Pabouas nporpamma ogo6pena Ha 20 /20 yucOHbIH rosa
[IpoTokon 3acenanus kadeapnbl No oT rosaa
3aBeaytolmii Kadeapoi

Pabouas nporpamma ono6peHa Ha 20 /20 y4eOHbIH roja
ITporokon 3acepanus kadenpot Ne oT roga

3aBeaytouuii kadenpoi
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JIUCT PETUCTPALIMM UBMEHEHHUA
B pabouyto mporpammy JUCLUHIUTHHbI

«Pacuemur ¢ uchonvzosanuem npoepammnozo obechevenusn u oopabomKa IKCnEPUMEHMANbHBIX OGHHBIX )
oOpa3oBaTensHOH nporpamMMel HanpasneHus noarotosky 13.03.02 — anexkTposHepreTuka u
EKTPOTEXHHUKA, HAMIPABICHHOCTb: 21eKMPUYECKOE U NeKMPOHHOE 000PYO0sanie agmomoounei u

mpakmopoe (yposets ROO20MOGKU - Dakanasp)

Homep Buecenbl u3MeHeHHs B YacTH/pasaenb Henonuurens OcHoBaHue
U3MEHEHHS paboyeit mporpamMMmbl OHUO (HOMep M JaTa NpoToKoJIa
3ace/laHus Kadeapol)
1
2
3aBeayrolni Kadeapoi /
Toonuce DdHO




