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1. Ilean ocBoOeHMS TUCHMILJIMHBI.

K ocHOBHBIM meJasiMm  OCBOCHHA AUCHUIIIIMHBI «KOMHBIOTepHBIG CHCTCMBI
O6p360TKI/I 9KCIICPUMCHTAJIbHBIX JAHHBIX» CJICAYCT OTHCCTU!

- (popMUpOBaHUE Y CTYJICHTOB 3HAHUM 0 (hopMax, METOJaX U CPECTBAX OpPraHU3aIuu U
IIPOBENICHUSI IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM MTPU MPOCKTUPOBAHUM, UCCIICIOBAHUU
M DKCIUTyaTalldud CUCTEM U CPEJACTB YIPABICHUS B MAIIMHOCTPOUTEIBHBIX OTPACISAX
POMBIIIIEHHOCTH, a TaKXKe, B 9KOHOMUKE, HA TPAHCIIOPTE U T. [I;

- U3YYCHHUC TCOPCTHUUCCKHUX MOJIOKEHU I opraHu3ali U INIaHUPOBAHUA SKCIICPUMCHTA
N OCHOB TCOpPHHU KOMHBIOTCpHOﬁ 06pa6OTKI/I OKCIICPUMCHTAJIIBHBIX JAaHHBIX Ha 0aze
IMIOJIYYCHHBIX  PaHCC 3HAHUM IIpu IMUPOKOM HCIIOJIB30BaHHUHN COBPCMCHHBIX
KOMIIBIOTCPHBIX CUCTEM O6pa6OTKI/I SKCIICPUMCHTAJIbHBIX JaHHBIX,

- npuoOpeTeHne CTyZAECHTaMU HAaBBIKOB KOMIIBFOTEPHOU 00paboTKHn
AKCIIEPUMEHTAJIBHBIX JAHHBIX MPHU YUETe TEXHUYECKUX TPEOOBAHUM MM KOHKPETHBIX
YCIOBHM  TPOBEJIEHUSA  OMbITA, MNPEANojaralme Mnocaeayrlyr o0pabdoTKy
MOJIYYEHHBIX  PE3yJbTaTOB C  MPUBJICYEHUEM  MAaTEMATHYECKOro  ammapara
JIUCIIEPCUOHHOTO, PErPECCUOHHOIO WM KOPPESALMOHHOTO METOJ0B aHAJIN3a,

- MOATOTOBKY CTYJIEHTOB K JESITEIBHOCTH B COOTBETCTBUU C KBaJIM(UKALIMOHHOU
XapaKTEpPUCTUKON OaKajiaBpa M0 HapaBJICHHUIO.

K ocHOBHBIM 3agavdyaM OCBOCHUA OUCHHUIIIIMHBI «KOMHBIOTCpHBIG CHUCTCMBbI
O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX» CICAYCT OTHCCTU!

- aHaJIU3 HAYYHO-TEXHUYECKOW HH(POpPMALMHM, OTEYECTBEHHOTO U 3apyOeKHOTro
OIIBITA [0 TEMATUKE UCCIIEIOBAHUS;

- ydactThe B paboTax IO OpraHM3allii M TIPOBEJICHUIO DSKCIEPUMEHTOB Ha
NEUCTBYIOIINX O0BEKTaX MO 3aJaHHON METOUKE;

- 00paboTka pe3yNbTaTOB AKCIEPUMEHTATBHBIX MCCICIOBAHUN C MPUMEHEHHEM
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPEJICTB;

- IPOBEJCHNE BBIYMCIIUTENBHBIX YKCIIEPUMEHTOB C UCIIOJIB30BAHUEM CTaHAAPTHBIX
IIPOTPAMMHBIX CPEACTB C LENBIO MOJYyYEHUS] MAaTEMATHYECKUX MOJEJIEH MPOLIECCOB U
00BEKTOB aBTOMATHU3AI[MU U YIIPABICHUS;



- TOJTOTOBKA JIaHHBIX U COCTaBlIEHHWE 0030pOB, pedepaTroB, OTYETOB, HAYUHBIX
nyOnuKalMii ¥ JIOKJIaJ0B Ha HAYYHBIX KOH(EpEeHUHUSIX W CEeMUHapaxX, y4acTHe BO
BHEJIPEHUH Pe3yJIbTATOB UCCIIEIOBAHUN U Pa3pabOTOK.

2. Mecto mucuumiudbl B cTpykrype QOOII 6akanaBpuara.

Huctnunnuna «KommbroTepHbie cucTeMbl  00paOOTKH — AKCIIEPUMEHTAIBHBIX
JTaHHBIX» OTHOCUTCS K pazaeny b.1./IB.7 «/lucuumivabl o BEIOOpPY CTyIEHTa» OJIOKa
b.1.2 «BapuatuBHO#l yacTu» yueOHBIX aucHUIUIMH Oa3oBoro mukia (bl) ocHoBHOM
o0pa3oBaTenbHON NporpaMMbl OakaiaBpuaTa.

«KomnprorepHple  cucTteMbl  00OpaOOTKM  AKCIEPUMEHTAIbHBIX  JTAHHBIX)»
B3aMMOCBSI3aHA JIOTUYECKHM M  COJEPKATEIbHO-METOOUYECKH CO  CIEAYIOLIIUMHU
aucHUIIMHaMu U npaktukamu OOIT:

B 6aszoeou wvacmu broxa 1:

- upopMalinoHHbIE TEXHOJIOTUH;
- Metpouiorus, ctaniapTu3anus 1 cepTuduKaus;
- Maremaruka.

OcBoeHre MaTepuasa Mo JUCHUIUIMHE JO/DKHO ONUpPaThCsl HA 3HAHUS, YMEHUS U
HAaBBIKH, TMPUOOPETEHHBIE B PE3YJIbTaT€ OCBOCHHUS MPEIIICCTBYIOMIMNX TUCHUTIINH
(Mmonyneit): «HpOpMaIIMOHHBIE TEXHOIOTUNY, «MaTteMaTruka» u Jp.

B eapuamuenou yvacmu b.1.2 broxka I:
- ®U3NYECKUE OCHOBBI TEXHUYECKUX U3MEPEHHU;
- COBpEMEHHBIE TEXHUYECKHUE CPEACTBA UBMEPEHUS.

3. IlepeyeHs IUIAHHMPYEMBIX Ppe3yJbTATOB O0y4YeHHS] 1O JUCUHHUIJIHHE
(Moay/10), COOTHECEHHBbIC € IUIAHUPYEMBIMHM Pe3yJbTATAMH OCBOCHUS
o0pa3oBaTeJIbHOM NMPOTrPAMMBI.

B pesynbrate ocBOEHUS AMCIUIUIMHBI (MOIYJsA) y oOydaronuxcs GopMUPYIOTCS
CJIEYIONIME KOMIIETCHIIMM U JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOUIUE PE3yJIbTaThl
oOy4eHHs Kak 3Tar (OpMUPOBAHHS COOTBETCTBYIOIINX KOMIETEHITUN:

B pesyasbTare

OCBOCHUSA
Kon . IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
o0pa3oBaTe/IbHOM
KOMITETEHIHHU o0y4eHHUs 0 AUCHHUIINHE
NPOrpamMMmbl

00y4aOIIHICA 10JIKEeH




00Ja1aThH

ITK-2 - CIIOCOOHOCTHIO
BBIOMPATh OCHOBHBIC H
BCIIOMOTaTeIIbHEIC
MaTepHuabl JUISt
W3TOTOBJICHUS H3JICITHH,
CrocoObl  peau3aiuu
OCHOBHEIX
TEXHOJOTHYECKUX
MIPOLIECCOB,
AHAIIUTHYCCKHE u
YUCJICHHBIE METOJbI MpPU
pa3paboTke ux
MaTEeMaTHYSCKUX
MOJEJICH, METOIbI
CTaHJAPTHBIX
HUCIIBITAaHHUI 1o

ompeseneHuto  (pusuKo-
MEXaHUYECKUX CBOMCTB
u TEXHOJIOTMYECKUX
roKa3arelen
MaTepualoB U TOTOBBIX
W3AENU, CTaHJapTHBIE
METO/1bI ux
MIPOCKTUPOBAHMUS,
MIPOTPECCUBHBIE METObI
AKCIUTyaTaluy U3AETUH.

3HATh:
- OCOOCHHOCTHM  BBIOOpa  OCHOBHBIX U
BCIIOMOTaTeJIbHBIX MaTepuaioB I
W3TOTOBJICHUS M3JETHI, COCOObl peanu3aluu
OCHOBHBIX  TEXHOJIOTMUECKHX  IPOIECCOB,
AQHAJIUTUYECKUE M UHCJICHHBIE METOJbl IPHU
pa3paboTKe X MaTeMaTHYECKUX MOJIEIICH;
yMeThb:

- HUCHOJIb30BaTh  METOJABl  CTaHJAPTHBIX
UCOBITAHUH O  OMNpeleleHu0  (U3MKO-

MEXaHHYECKNX CBOMCTB M TEXHOJIOTHMYCCKUX
MoKazaTeyiel MaTepuagoB U TOTOBBIX M3JIEIIUM,
CTaHJIapTHBIE METO/Ibl UX TPOCKTUPOBAHMS;
BJIAaJETh:

- IMPOrPECCUBHBIMM METOAAMHU HKCIUTyaTallUU
U3EIN,

- HGO6XOI[I/IMI)IMI/I TCOPCTUUCCKUMU u
MMPaKTUICCKUMU HaBbIKaMH HCIIOJIb30BaHUA
KOMIIBOTCPHBIX CHUCTEM O6pa6OTKI/I n

MpeACTABJICHUA SKCIICPUMCHTAJIbHBIX JaHHBIX.

4. CTpyKTYypa " coiepKaHue TUCHUILTHHBI.

OO6mast TpyA0€MKOCTh JUCIUIIINHBI COCTaBIIIeT 4 3a4eTHbIC €AWHUIIBI, T.e. 144

aKaJIeMUYECKHX Jaca (M3 HUX /2 Jaca — CaMOCTOSTeIbHAs padoTa CTYACHTOB).

Pa3nemnnl JTACITATUIAHBI

«KoMmbrorepHbie

CHCTCMBI

OKCIICPUMCHTAJIbHBIX JAHHBIX)» N3YYAIOTCA B IIATOM CEMCCTPEC TPETHETO KypcCa.

Ha aynuropHble 3aHATHSI OTBOASATCS /2 Yaca: JeKnur— 36 9acoB, JabopaTopHBIC

paboThl — 36 yacoB, popMa KOHTPOJIS — IK3AMEH.

CtpykTypa U cojepkaHue JUCHHUIUINHBI « KoMmbloTepHbIe CUCTEMBI 00pabOTKH
AKCTIEPUMEHTAIILHBIX JTAHHBIX» M0 CPOKaM M BHAaM paboThl oTpaxkeHbl B [Ipuioxkenun

1.

Conep:xanue pa3aesioB IMCHUIIIAHBI

00paboTKu



Beenenue. Poib M 3HadueHHE DSKCIEPUMEHTAIBHBIX WCCIEIOBAHUM IS
HAay4YHOU ¥ IPAKTUYECKOU IESITEIBHOCTH.

OcHoBHbIE 3amaud W (GOPMBI  TPOBEACHUS  HKCHEPUMEHTAIBHBIX
HCCIIeJOBaHUM.

OCHOBHBIC ATaIlbI IUIAHUPOBAHUA U OPTaHHU3AIIUU SKCIICPUMCHTA.

[TocTpoeHre Mojaenw WCCIEIyeMOTo Tpolecca. Buabl W pe3yibTaThl
MOJICTTUPOBAHUSI.

MGTOI[I/IKa IMPOBCACHUA IJSKCIICPUMCHTAJIbHBIX HCCHeﬂOBaHHﬁ. O6pa60TKa
PE3YJILTATOB OIILITOB.

OCHOBBI TEOpUH BEPOATHOCTEW U MATEMATUYECKON CTATUCTUKHU. TOUeuHbIE
Y UHTEPBAJIbHBIE OIIEHKU. [[poBEpKa CTATUCTUYECKUX TUIIOTE3.

CraTucTUYECKUM aHaAIN3 OKCIICPUMCHTAJIbHBIX JAHHBIX.

Teopernyeckne OCHOBBI TNPHUMEHEHMS PErPECCHOHHOIO aHalu3a Ipu
CTaTUCTUYECKON  00pabOTKEe AKCIEPUMEHTANbHBIX JaHHBIX. MeToj
HauMeHbIIMX KBaAparoB. 3Hadenne MHK — perpeccum i pemenus
OPaKTUYECKUX 3a]a4.

JlucriepCUOHHBIN aHanu3 npu CTaTUCTHUYECKOMN o0paboTke
AKCIIEPUMEHTAILHBIX JaHHBIX. [IprMepbl MpakTHYECKOTO TPUMEHEHUSI.

KoppensunoHHbIE METON aHalIW3a IMpU TPOBEICHUM CTAaTUCTHYECKON
00pabOTKM  JKCHEPUMEHTANbHBIX JaHHBIX. [lpumepbl mpakTUYECKOH
peanusanuu.

[TnanupoBanue sxcriepumenta. [lomnbiit pakTopHbril skcniepument (I1DDI).
Hpo6Hblii pakTopHbIi sKciepuMeHT (D).

OproroHaneHble 1aHbl. LleHTpalbHOE KOMMIO3MLIHMOHHOE OPTOrOHAIBHOE
wianupoBanue (IIKOII) u meHTpanbHOE KOMIO3MIIMOHHOE POTOTA0EIHLHOE
(LIKPII) mmanupoBaHue.

[InanupoBaHue 3KCTPEMAIBHOIO 3KCIIEPUMEHTA.
CHUMIIIEKCHOE TNTAHUPOBAHUE.

HHaHI/IpOBaHI/IC OKCIICPUMCEHTA B YCJIOBHAX HCIIPCPBLIBHOTO ITPOU3BOJACTBA.



° KOMHLIOTepHLIe CHCTCMBI O6pa60TKH OIIBITHBIX HOaHHBbIX. CraTucTtuueckue
¢ynkuuu Microsoft Exel, Mathcad, DOE++ (ReliaSoft.com) u mpou.

e Cospemennbiii ananu3 gaHHBIX B cucteMe STATISTICA (statsoft.com).

e [lepcrneKkTHBBI U OCHOBHBIC HAlpaBJICHUS Pa3BUTHS COBPEMEHHBIX CHUCTEM
obpabotku nansbeix. [lonstue «Big Data». [Iporpammubie U ammapatHbie
cpenctBa TexHojoruu «Big Data» mnpu pemieHuu aKkTyaldbHBIX 3ajad
HAYYHBIX UCCIICIOBAHUM.

5. O0pa3oBaTte/ibHbIEe TEXHOJIOTHH.

Metonuka npenojaBaHusi JUCHMILIMHBL «KoMIbloTepHBIE cHCTEMBI 00pabOTKU
OKCIEPUMEHTAIBHBIX JAaHHBIX» W peaJIn3alys KOMIIETEHTHOCTHOIO IIOJXO0Ja B
U3JI0)KEHUM W BOCIPUATUM Marepuana ¢ LeJdbl0 (POPMHUPOBAHUSA M Pa3BUTHUSA
NpO(QECCUOHANIBHBIX ~ HABBIKOB  OOYy4YalOIIMXCA MPEAYyCMATPUBAET HCIOJIb30BaHUE
CIENYIOIIUX AaKTUBHBIX W  HMHTEPAKTUBHBIX (OpPM MPOBEACHUS TI'PYMIOBBIX,
VHIABUAYAJIBHBIX, AaYJUTOPHBIX 3aHATUM 1IPU  OJHOBPEMEHHOM  BBIIIOJHEHHUH
BHEAYIUTOPHOMN pabOTHI:

—TOATOTOBKAa K  BBIMIOJHEHUIO J1a0OpaTOpHBIX paboT B  J1abopaTopusxX
YHUBEpPCUTETA,;
— TIOATOTOBKA, MPEJCTABICHUE W OOCYXXJIEHHUE TMpEe3CHTAlluid Ha CEMHUHAPCKHUX

3aHSTUSX;

— OpraHu3alys U MPOBEICHHUE TEKYIIEro KOHTPOJS 3HAHUM CTYACHTOB B (opMme
YCTHOTO OIpOCa,;

— TIPOBEJCHHWE HWHTEPAKTUBHBIX 3aHATUNA MO Tpoleaype TMOATOTOBKH K
KOMITBIOTEPHOMY TECTUpPOBaHUIO B cucreMe «MeHTop» Kadenpsl «ABTOMATHKA U
YIPaBIICHHUEY;

— HCHOJIb30BaHME MHTEPAKTHUBHBIX (OPM TEKyIIero KOHTPoJisi B ¢opMme
ayIUTOPHOT'O KOMITBIOTEPHOTO TECTUPOBAHMSI.

VYaenbHbIA BeC 3aHATUM, MPOBOJMMBIX B MHTEPAKTUBHBIX (popmax, ompeerneH
[JIABHOM  1I€JIbI0  00pa30oBaTeNIbHOM MpOrpaMMbl, OCOOCHHOCTBIO KOHTHUHIEHTA
oOyyJaromuxcsi U Cojep>KaHueM IUCHUIUIMHBI «KoMmmbloTepHble cUCcTeMbl 00pabOTKU
AKCIIEPUMEHTANLHBIX JIaHHBIX» M, B LeJIoM Mo aAuciuiumue, cocrasisger 40%
ayJIMTOPHBIX 3aHATHH. 3aHATHS JIEKIIMOHHOTO THMa cocTaBiusitor 50% ot oObema
Ay IUTOPHBIX 3aHATUH.

6. OnleHOYHBIE CPEICTBA /Il TEKYILIEr0 KOHTPOJIA YCIIeBAeMOCTH, IIPOMEKYTOYHO
aTTecTalMy 10 UTOraM OCBOECHUS JUCHUIIMHBI U Y4eOHO-MeTOIN4YeCcKoe
o0ecnevyeHre caMOCTOATENbHON Pa0OThI CTYICHTOB.



B nmpouecce 0OydeHHs HCHONB3YIOTCA CIEAYIOUIME OLIEHOYHBIE (POPMBI
CaMOCTOSATENIbHOM pPabOThl CTYJEHTOB, OLIEHOYHBIE CPEJCTBA TEKYIIEr0 KOHTPOJISA
YCIEBAEMOCTH U IPOMEKYTOUYHBIX aTTECTALUM:

- B mpouecce o0y4eHHs peyCMOTPEHBI T0KJIaJbl CTYACHTOB;

- HHAUBUAYaIbHBIN OIIPOC;

- BBIIIOJIHEHUE KOHTPOJIbHBIX 3aaHUH;

- IPOBEJICHUE UHTEPAKTUBHBIX 3aHATUN MO KJIFOUEBBIM BOIIPOCAM JUCLUILINHBL;

- IOATOTOBKA K BBIMIOJIHEHUIO Ja00PaTOPHBIX padOT U UX 3aIlUTa;

- 3K3aMEH [0 MaTepuagaM Kypca.

OLleHOYHBIE CpEeNCTBAa TEKYIIEro KOHTPOJs YCIEBAEMOCTH MPEANoiararoT
UCIIOIb30BaHUE CAaMOCTOSITEIbHBIX pPa0O0T, NPH BBIMOJHEHUH KOTOPBIX, CTYACHTHI
OTBEYAIOT HA TMOCTABJICHHBIE BOINPOCHI W BBINOJHSAIOT KOHTPOJBHBIE PAaCUYCTHHIC
3aadusa. B 1mensx oOecrmedeHHs JOJDKHOTO KOHTPOJISE OCBOCHHS OOYYarOIIUMUCS
W3y4aeMoro IMpeaMeTa, KOHTPOJIbHBIC 3aJaHus, COOTBETCTBYIOIIME KIIFOUEBBIM
pasfenaM JUCHUIUIMHBI, ONPEAEISIOTCA JJIs KaXAOTr0 CTYAEHTA WHAWUBHUIYAIBHO,
HCXOJ U3 HOMEPA €ro 3a4€THON KHUXKKH.

OO6pa3upl KOHTPOJBHBIX 3aJaHUM, T€M JOKJIaJ0B, KOHTPOJBHBIX BOMPOCOB JIJIS
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS, IPUBEIACHBI B PUIIOKEHUH.

6.1. @oH O1IEHOYHBIX CPECTB /JIs MPOBeIeHUs MPOMEKYTOUHOM aTTecTAlMU
00y4aIMXcs M0 JUCHUIIMHE (MOYJIIO0).

6.1.1. IlepeueHb KOMMETEHIMNA C yKa3aHMEM ATamoB UX (POPMHUpPOBAHUS B MpoOIECCe
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.

B pesynprare oCBOCHUS AUCHUILIMHBI (MOIYJs) (POPMHPYIOTCS CIICIYIOIINE

KOMIICTCHIINHU:
Kon B pe3ysbTare ocBoeHus1 00pa30BaTeJIbHONH NMPOrpaMMbl 00y4aKOIUICSH
KOMIIETCHIIUH HOJIKeH 00/1a1aTh
I1K-2 - CIIOCOOHOCTBIO BBIOMPATh OCHOBHBIE U BCIIOMOTAaTEIbHbIE MATEPUANIbI TS

H3TOTOBJICHUS A3NICIINH, CIIOCOOBI peanuzanuu OCHOBHBIX
TE€XHOJIOTUYECKUX MPOLIECCOB, AHAIUTUYECKUE U YUCIEHHBIE METOABI IIPU
pa3paboTKe WX MAaTeMaTHYeCKUX MOJeJel, MEeTOAbl CTaHIAPTHBIX
UCOIBITAHUH TI0  OMpeJeNieHHt0  (PU3MKO-MEXaHUYEeCKHX CBOWCTB U
TCXHOJIOTHYCCKHUX HOKaSaTeHeﬁ MaTepI/IaJ'IOB nu TOTOBBIX I/IS}IGJ’II/I?I,
CTaHJAPTHBIE METOABl MX IMPOEKTUPOBAHUS, IPOTPECCUBHBIE METOJBI
AKCIUTyaTaluy U3AEIHUM.




B mpouecce OCBOCHUSA O6p330B3TCJ'IBHOfI mporpaMmbl JaHHBIC KOMIICTCHIMH, B

TOM 4YHCIIE bopmupyrorcs OCBOCHUS

00yYaroIMUMUCS TUCIHUIUIMH (MOYJIEH) MO3TAHO, B COOTBETCTBUU C YUYEOHBIM IIAHOM

X OTACJIbHBIC KOMIIOHCHTHI, B XO0AC

U KaJeHIapHbIM TpaduKkoM y4eOHOTo mpoliecca.

6.1.2. Onucanue noka3aresed 1 KPpUTEPUEeB OLCHNBAHUS KOMIICTCHIMH,
(hopMHpPYyeMBIX [0 HTOraM OCBOEHHS IUCHUILIUHBI (MOIYJIf1), OMUCAHUE IIKAJ
OlleHNBAHMS

ITokazaTenem OLICHUBAaHUA KOMII eTeHHI/Iﬁ Ha Ppa3INIHbIX oTallax ux

(bopMHUpOBaHUS SBISICTCS JTOCTH)KCHHE OOYYAIOMUMHUCS IUIAHUPYEMBIX Ppe3yIbTaTOB
00yYeHUs MO JUCUUILIUHE (MOJIYIIIO).

IIK-2 - cnocoO0HOCTH BBI6I/IpaTB OCHOBHBIC W BCIIOMOI'aTCJIbHBIC MAaTCpHaJIbl AJIsI U3IOTOBJICHUA
H3[[€JIHI>1, CIIOCOOBI peam3aliui OCHOBHBLIX TCXHOJIOI'MYCCKUX IPOHECCOB, AHAIUTUYCCKUC U
YUCJICHHBIC MCTOJbI IIPpU pa3pa60TI<e X MAaTEMAaTHU4YCCKHUX Moz[eneﬁ, MCTOJbl CTAaHAAPTHBIX
HCIIBITAaHHUH 110 OIPCACIICHUIO @HSHKO-MGXB.HI/I‘-IGCKI/IX CBOMCTB U TEXHOJOTHUECCKHUX IIOKa3aTeieh
MAaTCpruajIoB U I'OTOBBIX PI3I[€J'IPII>1, CTaHAApPTHBIC MCTOJbI UX IMPOCKTUPOBAHHA, IIPOIPCCCUBHLIC
MCTOABI OKCILTyaTallun H3ICITHH.

Kpurepun ouennBanus
IHoka3areanb
2 3 4 )
3HATH: OOyy9arommiicst OO0yuaromuiics OOyuarommiics OO0y4atontmiics
- 0COOCHHOCTH JEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
BEIOOpA OCHOBHBIX H | TIOJIHOE OTCYTCTBHE | HETOJIHOE YaCTUYHOE TIOJTHOE
BCIIOMOTATEIBHBIX WA HETOCTATOYHOE | COOTBETCTBHE COOTBETCTBHUE COOTBETCTBHE
MaTepuasoB s COOTBETCTBUE 3HAHUHU 3HaHUH 3HaHUH
H3TOTOBIICHUSA 3HaHUI 0coOeHHOCTeH ocobeHHOCTeH 0coOeHHOCTeH
n37enuii, Coco0bI ocobeHHocTeit BbIOOpA OCHOBHBIX U | BBIOOPA OCHOBHBIX M | BHIOOpA OCHOBHBIX U
peaiusanu BLI60pa OCHOBHBIX U BCIIOMOI'aTCJIbHBIX BCIIOMOTI'aTCJIbHBIX BCIIOMOI'aTCJIbHBIX
OCHOBHBIX BCIIOMOIr'aTCJIbHbIX MaTepuaioB IJid MaTepuraaioB JIJid MaTepuaioB JIJid
TEXHOJIOTUIECKUX MaTepHaIOB IS W3TOTOBIICHHS M3TOTOBIICHUS W3TOTOBIICHHS
TIPOIIECCOB, H3TOTOBIICHUS U3JIETUH, CTIOCOOBI H3JEIUH, CIIOCOOBI U3JICTUH, CTIOCOOBI
aHATTUTHICCKHE U U3, CIIOCOOBI peanu3am peanu3ayn peanu3am
YHCIICHHBIC METOABI | pealn3aiun OCHOBHBIX OCHOBHBIX OCHOBHBIX
pu pa3paboTKe uX OCHOBHBIX TEXHOJIOTHIECKUX TEXHOJIOTHYECKUX TEXHOJIOTHIECKUX
MaTeMaTHIECKUX TEXHOJIOTHUIECKUX MIPOIIECCOB, MIPOIIECCOB, MIPOIIECCOB,
Mojienei. IIPOIIECCOB, AHATUTUYECKHE U aHAJIUTHYECKHE U AHATUTHYECKHE U
AHAJIUTUYCCKUEC U YHUCJIICHHBIC MCTO/AbI YHUCJICHHBIC MCTO/bIL YHUCJIICHHBIC MCTO/AbI
YHCIICHHBIE METOABI | TIPH pa3paboTKe uxX npu pazpaboTke ux pu pazpaboTke ux
pu pa3pa60T1<e ux MAaTEMaTHYCCKUX MAaTeMaTHYCCKUX MAaTEMAaTHYCCKUX
MaTeMaTHYSCKHX MOJETICH. MOJIETICH. MOJETICH.
MOJIENEH.




yMeTh: OOyuaromuiicst He OO0yuaromuiics OOyyaromuiics OO0yuaromuiics
- UCTIOJIb30BATh yYMEET WIH B JIEMOHCTPUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
METOJIBI HEJIOCTaTOYHOM HETOJIHOE YaCTHYHOE MIOJTHOE
CTaHAAPTHBIX CTETICHN YMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
UCTIBITAaHHH 110 HCTIONb30BaTh yMeHHUH CJICTYFOIITIX CIIEYFOLITNX
ONPEIECIICHUIO METOJIbI HCIOJIb30BaTh YMEHUI: YMEHHUI:
¢dusmKo- CTaHAAPTHBIX METOJIBI - UCTIONIb30BATh - UCTIONb30BaTh
MEXaHWIECKUX UCTIBITAaHHH 110 CTaHapTHBIX METOJIBI METOJIBI
CBOHUCTB U OTIPEICTICHHUIO WCTIBITaHHH 110 CTaHapTHBIX CTaHIAPTHBIX
TEXHOJIOTHYECKHX ¢busmKo- OTIpeIeICHUIO UCTIBITAaHUH 110 UCTIBITAaHUH 110
roKazaTenei MEXaHWYECKUX ¢usmko- OIIPE/ICTICHUIO OTIpeIeICHUIO
MaTepualioB U CBOWCTB 1 MEXaHUYECKUX ¢dusmKo- ¢bu3uKo-
TOTOBBIX U3/EIHH, TEXHOJIOTHYECKHX CBOMCTB 1 MEXaHMYECKUX MEXaHUYECKUX
CTaH/apTHEIE roKazaTenei TEXHOJIOTHYECKHUX CBOMCTB U CBOHCTB U
METOJIBI UX MaTepuaioB U noKazaTesen TEXHOJIOTHYECKHX TEXHOJIOTHYECKHUX
MIPOEKTUPOBAHMUSL. TOTOBBIX U3ENNH, MaTepuaIoB U NoKazaresnei oKazaresieu
CTaH/AAPTHBIE TOTOBBIX U3ACIHH, MaTepHalioB U MaTepuanoB U
METOJBI UX CTaH/apTHBIC TOTOBBIX H3EIHH, TOTOBBIX U3/CIHH,
MIPOCKTUPOBAHMUSL. METOJIBI HX CTaH/apTHbIE CTaH/apTHbIC
MPOEKTUPOBAHMS. METO/BI UX METOJIBI HX
Jomyckarorcst MIPOEKTUPOBAHUS. MPOEKTUPOBAHMUS.
3HAYUTEIIbHBIE Homnyckarores
OILIHMOKH, HE3HAYUTEIIbHbIC
MIPOSIBIISAETCS OILITUOKH,
HEJIOCTaTOYHOCTh HETOYHOCTH,
3HaHWH, 10 Py 3aTpyHEHUs IpU
MOKa3aTeeH, AQHATUTHYECKUX
oOydarormuiics OTIeparusX.
HCTIBITHIBAET
3HAYUTEIIbHBIC
3aTpyJHEHHS IPU
OTIEpPUPOBAHUH
3HaHUSAMU MIPU UX
MepeHoce Ha HOBBIC
CHUTYaI1H.
BJIAIETh: OOyuarommiics He OO6yuatonmuiicss He B | OOy4aromuics OO0yJaromuiics B
- IPOTPECCUBHBIMHA BJIaJICeT WIN B MIOJTHOH Mepe YaCTUYHO BIAJICET: MIOJTHOM 00BeMe
METOJlaMH HEJIOCTaTOYHOH BIIafIeeT: - IPOTPECCUBHBIMHA BJIAfICeT:
SKCIITyaTalin CTETICHH BJIA/ICET: - IPOTPECCUBHBIMH METOaMH - IPOTPECCUBHBIMA
W3JIeIINH; - IPOrPECCUBHBIMU METOJlaMU IKCILTyaTallu METOoJlaMU
- HEOOXOAUMBIMH METOJlaMHU 9KCILTyaTaluu U3/IeNni; IKCILTyaTallu
TEOPETHYECKUMH U IKCILTyaTallu W3J1eJINH; - HEOOXOAUMBIMH W3/1eIINH;
NPaKTHYECKUMHU W3JIeIINH; - HEOOXOAMMBIMH TEOPETHYECKUMH U - HEOOXOIUMBIMH
HaBbIKAMH - HEOOXOAUMBIMH TEOPETHYECKUMH 1 NPaKTHYECKUMHU TEOPETHYECKUMH U
UCTIONIb30BAHUS TEOPETHYECKUMH 1 MPaKTHIECKUMHU HaBBIKAMHU MPaKTHIECKUMH
KOMITBIOTEPHBIX MIPAaKTHYECKUMHU HaBbIKAMHU HCTIONIb30BAHUSA HaBBIKAMHU
cucteM 00pabOTKM M | HaBBIKAMH WCTIONIb30BaHMS KOMITBIOTEPHBIX UCTIONIb30BaHMS
TIPEACTaBICHNUS UCTIONIb30BAHUS KOMITBIOTEPHBIX cucTeM 00pabOTKU M | KOMITBIOTEPHBIX
9KCTIEPUMEHTAIBHBIX | KOMITBIOTEPHBIX cucteM 00paboOTKU M | TIpeacTaBICHUS cucreM 00paboTku 1
JaHHBIX. cucteM 00pabOTKU M | TIpeCTaBICHUS 9KCIIEPUMEHTAIBHBIX | MPEJCTaBICHUS
NpeACTaBICHUS 9KCIIEPUMEHTAJIHBIX | TAHHBIX. IKCTIEPUMEHTAITILHBIX
9KCIIEPUMEHTAIBHBIX | JTAHHBIX. Homnyckatorcst JIAHHBIX.
JIAHHBIX. Honyckarorcst HE3HAYHUTEIIbHbIC
3HAYNTEIbHbIC OLINOKH,
OIIHOKH, HETOYHOCTH,
MPOSIBIISIETCSE 3aTpyaHEHUs PU
HEJIOCTaTOYHOCTh AQHAIUTHYECKUX
3HAHMH. oTieparnusX.




HIkajbl oueHUBAHUSA Pe3YJbTATOB NPOMEKYTOYHON ATTECTAIUU U UX ONMCAHUE:

(I)opMa HpOMe)l(yTO‘lHOﬁ arTreCralum: 3K3aMEH.

[TpomexyTouHast arrecTanusi 00y4yaroumxcs B popMe dK3aMeHa MPOBOJIUTCS MO
pe3ysibTaTaM BBINOJIHEHUS BCEX BUAOB yueOHOU palOThI, MPEAYCMOTPEHHBIX YYECOHBIM
IUIAaHOM M0 JAHHOW AUCHUIUIMHE (MOAYJIO), NMPU 3TOM YUHUTBIBAKOTCS PE3YJbTAaTh
TEKYILEr0 KOHTPOJISL YCIIEBAEMOCTHU B TeueHue cemectpa. OLieHKa CTENEHN TOCTUKEHHS
OOyYaroNIMMUCS TJIAHUPYEMBIX PE3yJbTaTOB OOYy4YEHHUs MO TUCHUIUIUHE (MOIYIIO)
IIPOBOJUTCS MPENo/iaBaTesieM, BEIYIIUM 3aHATHS TI0 JTUCUHUIUIUHE (MOYJI0) METOJIOM
AKCHEepTHOW oueHku. [[o uTOoraM mNpoOMEKyTOUHOM AaTTecTauuMyd M0 JUCLHUILIAHE
(MOIyNI0) BBICTABIISIETCS OIEHKA, HMewmas AuddepeHIupoBaHHbId  XapakTep:
«OTIIMYHOY», «XOPOLIO», «yJIOBIETBOPUTEIIBHO)» WUIIN «HEYIOBIETBOPUTEIHHO.

K npomesicymounoti ammecmayuu O00nycKaiomcs molbKo CMmyOeHmbyl, 8bINOJIHUBULLE
8ce 8UObl YUeOHOU pabomvl, NPedyCmMompeHHbvle padbodel npocpamMmol no OUCYUNIUHE
«Komnvromepuvie cucmemvl 06pabomxu IKCHePUMEHMATbHBIX OAHHBIXY.

IxaJjia oneHUBaAHUA Onucanne

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
MpPEAYyCMOTpPEHHbIE  y4eOHbIM  T1aHoM.  CTyaeHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHWH,
HaBBIKOB IPUBEJCHHBIM B Ta0nHIaX I[OKa3aTessM,
OTnn4HO onepupyeTr MNpPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HABbIKAMH, NIPUMEHSET UX B CUTYyalUSX MOBBIIIEHHOU
CIIO)KHOCTH, HE MWCHBITBIBAET 3aTPyJAHEHUN IpHU
AHAJIUTUYECKUX ONEpalMsX, [EPEHOCE 3HaHUU W
YMEHUI Ha HOBBIE, HECTAHAAPTHHIE CUTYaIIUH.

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
OpPEeNyCMOTPEHHbIE  y4eOHbIM  TUIaHOM.  CTyAeHT
JEMOHCTPUPYET YACTUYHOE COOTBETCTBHE 3HAHWM,
YMEHUHN, HaABBIKOB TPHUBEACHHBIM B  TaOIMIAX
MIOKa3aTelsiM, ONEPUPYET MPUOOPETCHHBIMU 3HAHUSMU,
Xopo1o YMEHUSIMH, HAaBbIKAMH, IMPUMEHSET HUX B CHUTyalUsAX
MOBBIIIEHHON clokHOCTU. [Ipu 3TOM MOTryT OBITH
JIOTYIIEHbl HE3HAUYUTEIbHbIC OIIMOKH, HETOYHOCTH,
3aTPYNHEHUS] [OpPU  AHAJUTUYECKUX  OIEpalUsX,
IIEPEHOCE 3HAHUM U YMEHHWM HA HOBbIC, HECTAHIAPTHHIC
CUTYyalUHU.




Beimosmnensl  Bce  BHABI  y4eOHOM  paboOTHI,
NpeayCMOTPEeHHbIE  y4eOHbIM  TiaHoM.  CrTyaeHt
JEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHHI, HaBBIKOB TMPHUBEACHHBIM B  TaOIUIaxX
MOKa3aTeNsiM, JOIMYCKAIOTCS 3HAYMTENbHBIC OIIMOKH,
MIPOSIBIISIETCS] OTCYTCTBUE 3HAHUHN, YMEHHM, HABBIKOB TIO
pany noKazaresei, CTYJICHT UCITBITHIBACT
3HAUUTENbHBIC 3aTPYJHEHUS TIPU  ONEPUPOBAHUH
3HAHUSMHA M YMEHHSIMH TIPU WX TEPEHOCE Ha HOBBIC
CUTYaIIHH.

yI[OBJ'ICTBOpI/ITeJIBHO

He Bemonnen oaun win Oojee BHIOB Yy4eOHOM
paboThl, TPEITYCMOTPEHHBIX  YYCOHBIM  ILIAHOM.
CTyneHT HAEeMOHCTPUPYET TOJHOE OTCYTCTBUE WIIH
HEIOCTATOYHOE  COOTBETCTBME  3HAHUW, YMECHWH,
HaBBIKOB TMPHUBEJACHHBIM B TaOJUIAX I[OKAa3aTelsaM,
JIOTYCKAIOTCS 3HAYUTENIbHBIE OIIMOKH, MPOSBIACTCS
OTCYTCTBHE 3HAaHWH, YMEHHUM, HABBIKOB II0 PAIY
[OKa3aTeyer, CTYIEHT HE MOXKET OIEepUpPOBaAThH
3HAaHUAMHA W YMCHUAMHU NPU HUX MEPEHOCE HA HOBBIC
CUTYAaIlHH.

HeynoBneTBOpUTEIBHO

@DOHJIbI OLIEHOYHBIX CPENCTB mpencTaBieHbl B I[lpunoxkenun 2 k padoueit
MIpOTrpaMMme.
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XapaKTEPUCTHKHU AJICKTPOHHOM JIaMITBl TpUOJ (JTJaOOpaTOPHBIN MPAKTUKYM TI0
kypcy «IlnanupoBanue sxcriepumentay) // Bectauk MI'OY. Mocksa. Cepust
«Texuuka u Texnonorusi». — 2013. — No 3.

7. Ocpkur C.II. CuMIIEKCHBI METOJ| OMNpeAeieHus 00JacTH SKCTpeMyMma
GyHKIUMA OTKIIMKA TIPU TUIAHUPOBAHUM JIKCIIEPUMEHTA. // YUeHbIe 3alHiCKu
HNucturyra MupoBoii skoHOMukd u nHpopmarmzanuu (MMBU). 2016, T 6,
Ned. C. 28-35.

B) IPOrpaMMHOe o0ecrneyeHne U HHTePHeT-pPecypcehl:

VY4yeOHbIli  TpoLEecC  MOJHOCTBIO  O0ECIEUEeH  COOTBETCTBYIOIIUMHU
JMIIEH3NOHHBIMH MTaKeTaMU MTPOTPAMM.

WNuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOIWYECKHE MaTepuaibl B
2JICKTPOHHOM BHJIe, TpeACTaBlieHHbIe Ha caite http://lib.mami.ru/ebooks/ B

pasnene «bubimorekay.

Kpome Toro, B yaueOHOM mporiecce MOTYT ObITh MCIIOJIB30BAHBI CIICTYIOIIHE
CTeIMaIM3UPOBAaHHBIC MHTEPHET-PECYPCHI:

1. www.statsoft.com,

2. www.DOE.ReliaSoft.com;


http://lib.mami.ru/ebooks/

3. HCIOJIb30BaHHE TIOMCKOBBIX CHCTEM 1o HarpaBJICHUIO
«KommbroTepHbie CHCTEMbI 00paOOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX));

4.  www.exponenta.ru — ydeOHblc Marepuaibl, B T.4. mo Mathcad u
MatLab.

8. MarepuajbHO-TeXHHYECKOE O0ecnedeHHne TUCHUILINHBI.
KomnreiotepHsle kiacchl kKadeapsl «ABTOMAaTHKA W YIPaBICHUE». ay/l.
AB2614, AB2618, AB2507.
ObopynoBaHue U anmnaparypa:
- MPOEKTOpP C KOMIIBIOTEPOM M MOAOOPKOW MaTepHalioB i JIEKUUA U
NPAKTUYECKUX 3aHATUH;
- J1abopaTopHble  CTEHAbI, NpEAHA3HAYCHHbIE S  HCCIEJOBAaHUS
UHTErpalibHO W nuddepeHuraibHON  OpM  3aKOHOB  paclpeiesieHus,
ONpENENCHUS]  XAPAKTEPUCTUK  DJIEKTPOHHBIX W MOJYNPOBOJHHUKOBBIX
NpUOOPOB, UHTETPAIBHBIX CXEM.

TemaTuka npeaiaraemMpix JJadOpaTOpPHbIX padoT:

1. N3yyenue (yHKIMH M TUIOTHOCTH PACTPEICICHHUS BEPOSTHOCTU CIy4alHOU
BEJTUYNHBI.

2. I3yueHne HOpMaJIbHOIO 3aKOHA PACIpPEICICHUS.
3. ITocTpoenue perpeccnonHor Mojied BAX 31€eKTpOHHOM J1aMITbl TPUO/I.

4. Iloctpoenune mnonmHOMHAIBHOW Moaenmn BAX Tpuoma ¢ mnpuBiedYeHUEM
METOAMKH MOJIHOTO (DaKTOPHOTO IKCIIEPUMEHTA.

5. MaremaTudeckoe MOACIUPOBAHHUEC TCXHOJIOTHYCCKOI'O IIporecca TCPMHUICCKOI'O
OKCHUIAUPOBAHHA.

6. ITocTpoenune nomuHoMuaIbHOM Moaenn BAX TyHHETbHOTO qUO0/A.
7. CUMILIEKCHBIN METOJ MIIAHUPOBAHUS.

8. CoBpeMeHnHbIit aHamm3 gaHHBIX B cuctemMe STATISTICA.

Q. MeToanyeckue PpeKOMEHJAlUMU ISl CAMOCTOATEJIbHONH  padoThI
CTYACHTOB

CamocTosiTenbHas paboTa sIBIsSIeTCS OTHUM U3 BUJIOB Y4eOHbIX 3aHaTuid. Llenpb
CaMOCTOSITENILHOM PabOThl — MPAKTHUYECKOE YCBOEHHE CTYJIEHTaMH BOIPOCOB
OpraHM3allid  HAy4YHbIX MCCJIECAOBAaHWUM, IUIAHUPOBAaHUA W  OpraHM3aLUU
DKCIEPUMEHTA, PACCMATPUBAEMBIX B MPOLIECCE U3YUEHUS TUCLIUIUINHBI.



Ay,[[HTOpHaH CaMOCTOATCIIbHAasA pa60Ta 10 AMCHUIIIIMHEC BBIIIOJIHACTCA Ha
y‘{C6HBIX 3aHATHUAX 110 HCIIOCPEACTBCHHBIM PYKOBOJACTBOM IIPCIIOAABATCIIA U I10
Cro 3a1aHHIO.

BHCay,Z[I/ITopHaSI CaMOCTOATCIIbHAsA pa60Ta BBIIIOJTHACTCA CTYACHTOM IIO
3aJIaHHIO IIPpCIioaaBaTest, HO 0e3 ero HCTIOCPCACTBCHHOI'O YUaCTHUA.

3agaum caMoCTOATEIbHON PadOTHI CTyIeHTA:
- pa3BUTHE HABBIKOB CAMOCTOSATEIBHON Y4eOHOM paboThI,
- OCBOEHUE COJIEP>KaHUS TUCLMILINHBI;
- yri1yOsieHHne colep KaHus U OCO3HAHUE OCHOBHBIX MOHSATUHN AUCUUILIVHBI;
- HCIIOJIb30BAaHME Marepuajia, COOpPAaHHOTO U IOJYYEHHOrO B XOJE
CaMOCTOSITENIbHBIX 3aHATUN Uid 3((PEKTUBHOW IMOATOTOBKU K 3a4eTy U
SK3aMEHY.

Bujabl BHeayIUTOPHOH CaMOCTOATEIbHON PadoThI:

- CAaMOCTOSITEIbHOE U3YUYEHUE OTEIbHBIX TEM JUCIUIUINHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHIM;

- IOATOTOBKA K JJAOOpaTOpHBIM paboTaM;

- BBIIIOJIHEHUE IOMAIIHUX 3a/IaHUM 110 3aKPEIUICHUIO TEM;

- COCTaBJIEHUE U 0(hOPMIIEHUE JT0KJIa10B IO OTAEIbHBIM TEMaM MPOTrPaMMBbl.

JIns BBINOJIHEHUST JIFOOOTO BHUJA CAMOCTOSITEILHON pabOThl HEOOXOIUMO
IIPOUTH CIEAYIOIIUE ITAIBI:

- OIIpeIeJIEHNE LEJU CaMOCTOATEIbHON paboTHI;

- KOHKpETHU3alus [M03HaBaTeIbHON 3a]1a4u;

- CaMOOLIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHOM padoTe;

- BBIOOP aJIEKBaTHOTO crioco0a JAeCcTBHs, BEYIEro K PEIICHUIO 3a]a4H;

- IUTaHHpOBaHHE PAaOOTHl  (CaMOCTOSATENbHOM WM TPU  yYaCTHH
Mperno1aBaTe’s);

- OCYILECTBJICHHE B MPOLECCE BBINOJHEHUS CAMOCTOSTENBHOU pPabOThI
CaMOKOHTpOJsI  (IPOMEXKYTOYHOTO W KOHEYHOIO) pE3ylbTaToB padOThl H
KOPPEKTUPOBKA BBIMIOJHEHUSI PabOTHI;

- pednekcus;

- Ipe3eHTAaINsI padOTHI.

Bonipochkl, BBIHOCHMbIE HAa caMoCTOsITeIbHYI0 padoty(ITK-2)

1. OcHOBHBIE 3a7ayu W HaIpPaBJICHUS TPOBEIACHUS OSKCIEPUMEHTAIBHBIX
HUCCIIETOBaHUM.

2. OCHOBHBIE OJTalbl IUIAHUPOBAHUS M OpraHU3aIMU SKCIEPUMEHTATbHBIX
HUCCIIEeI0OBAHMIA.



3. Metoauueckrie OCHOBBI HAYYHBIX MCCIIEAOBAHUM.

4. TloctpoeHune Mojenu ucciaeayemoro mnpoiecca. OCHOBHBIE BUABI MOJEICH.
Pe3ynbTaThl MOIETUPOBAHMUS.

5. Metonuka TMpoBEACHUS AKCIEPUMEHTAIbHBIX HccieaoBanuil. OOpaboTka
pEe3yJbTAaTOB OIBITOB.

6. OcoOCHHOCTH M BaKHEHIITHE ATAIBl KOHTPOJIS KaueCTBa Ha IMTPOU3BOJICTRE.
/. Metponornyeckoe o0ecreueHrne 3KCIepUMEHTA.

8. IlocTpoeHue rpeko-JIaTHHCKOTO KBaapaTa Mpu PaHIOMHU3AIIHH.
9. Hurerpanbubiii U nuddepeHImanbHbIA 3aKOHbI pacipeieICHusI.
10.BbrunciieHre MaTeMaTUueCKOro OKUIAHUS U TUCTIEPCUH.
11.0Onpenenenre BEpOSITHOCTHBIX OIEHOK.

12.ITocTpoeHue 1O0BEpUTEIHLHOTO HHTEPBAIA.

13.ITocTpoeHue perpecCHOHHBIX MOJIEICH, OIIEHKAa 3HAYMMOCTH.
14.PoGactHblii ananu3. Metoa Taryuw.

15.Pacnpenenenne ®uiiepa npu OlEHKE aJeKBaTHOCTHA MOJIEIH.
16.Pacuet ko3¢ dulineHTa KOPPEIInH.

17.CocraBnenue MaTpHUIlbl TUTAHUPOBAHUS.

18.Pacuet k02 HUIIHUEHTOB MOJICIIH.

19.Marpuna nnanupoBanust LIKPII.

20.0nTrMu3aIms TEXHOJIOTHYECKOTO MPoIiecca TEPMUISCKOTO OKCHIUPOBAHHSI.
21.ITocTpoeHune cuMILIeKca.

22.01eHKa afeKBaTHOCTH MOJIENH.

23.CriiaxxuBaHre U METOJT HAUMEHBIITUX KBaJAPaTOB.
24.0O1cHUBaHNE CPETHUX 3HAYCHUN U JTUCTICPCUM.
25.PerpeccOHHBIN aHAIN3: JTHHEHHBIC MOJICIIH.
26.PerpeccroOHHbIN aHAIN3: HETMHEHHBIC MOJICIIH.

27.01eHuBaHNE OJTHOMEPHOM MJIOTHOCTH PaCTIPEICIICHHUS.
28.01ueHrBaHNE KOPPETSIUOHHBIX (QYHKIHM.

29.I1onHbli (HhaKTOPHBIH IIIaH.

30.Ipo6HBIe pEIINKY U HETMOJIHBIE OJIOKH.



31.KommproTepHbIe CHCTEMBI 00PaOOTKH OMBITHBIX TAHHBIX.

32.CratucTuueckue dbyHKIIUN MicrosoftExel, Mathcad, DOE++
(ReliaSoft.com) u mpou.

33.CoBpemennbiii ananu3 gaHHbIX B cucteMe STATISTICA (statsoft.com).

34.TlepcieKTHBBI U OCHOBHBIC HAIIPABIICHHSI PA3BUTHS COBPEMEHHBIX CHCTEM
o0OpaboTku nanubiX. [lonarue «BigDatay.

35.1IporpaMMHble ¥ ammapaTHble cpeiacTBa TexHosorun «BigDatay mpu
PELICHNHN aKTyaJIbHBIX 3a7a4 HAYYHBIX UCCIIETOBAHUMN.

10. MeTtoanyeckne peKOMeHAAMHU IJIs NPenogaBaTeas

OcHOBHOE BHUMaHHE MPU U3yUYEHUU AUCUUILIINHBI « KOMIIBIOTEPHBIE CUCTEMBI
O0paOOTKM  OKCIIEPUMEHTANBHBIX JTaHHBIX)» CIEAYeT YACIATh H3yUYCHHUIO
OCOOCHHOCTEHW TOCTPOCHUS M TPOBEACHHUS HAYYHBIX MCCIEIOBAaHUN, METO/aM
IUIAHUPOBAHMSI  SKCIEPUMEHTa W MOcieAyromeid o0padOTKe MOITYyYEHHBIX
pe3ynbTaToB. sl akTHBU3alMK y4eOHOTO MpoIecca NPy U3YYCHUN AUCIUILTAHBI
3¢ (HEeKTUBHO NPUMEHEHUE NMPE3EHTALUHI MO0 PA3IUYHBIM TEMaM JICKIIHUH.

JUis  mpoBeleHUs 3aHATUA 1O JUCUUIUIMHE HCHOJB3YIOTCS CpEeACTBa
OOy4eHHUS:

- y4eOHUKH, TEKCT JIEKIINi, HHPOPMAIIMOHHbIE pecypchl HTepHeTa;

- CIIpaBOYHBIE MaTEPHUAIbl 1 HOPMATUBHO-TEXHUUECKAs JOKYMEHTAITHSI.

[Iporpamma  muctumauHbl  «KOMIBIOTEpHBIE ~ CHCTEMBI  00pabOTKH
AKCTICPUMEHTAJBHBIX JIAHHBIX» COCTaBJICHA B COOTBETCTBHM ¢ DenepaabHBIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHUS IO
HanpaBJICHUIO IIOJATOTOBKH OakasiaBpoB 15.03.04 «ABTOMATH3aIUA
TEXHOJOTMYECKHX MMPOLECCOB M MPOM3BOACTB» IO MPOGUIIIO IMOATOTOBKU
«P000TH3HPOBAHHBIE KOMILIEKCHD).



[Tpunoxenue 1

CprKTypa H COACPKaAaHUEC TUCHHUIIJIMNHBI «KOMHLIOTepHLIe CHUCTEMBI OﬁpﬂﬁOTKI/I IKCIEPUMEHTAJbHBIX TAaHHBIX)> ITO
HanpaBJCHUIO ITOAT0OTOBKH 63KaﬂaBpOB 15.03.04 «ABTOMaTI/I3aIII/IH TEXHOJOTHYCCKHUX NMMPOLUHECCOB U NTPOU3BOACTB> IO
HpO(l)I/IJIlO NNOATOTOBKH «POﬁOTI/I3I/IpOBaHHbIe KOMIIVICKCBD»

Buabi yueOHoi padorhl, Busr
Ne g = g BRITIOHAN CaMOCTOSITEJIbHOM DopMbI
5 CaMOCTOSITEIbHYI0
Ne Pa3znen s = o 6 padoTbI arrecTauMu
= = padoTy CTYE€HTOB,
) O| B3| u TPYAOEMKOCTh B 4acax CTyAcHTOB
i Ja[mc|aas|cpc[kce|np[ac[vo[T| 5 | 3
Beenenue. Posb 1 3HaueHNE SKCIIEPUMEHTAIBHBIX
1.1 | uccienoBaHui Jyisi HAYYHON U MPAKTUYECKOMN 5 1 2 4
JESTCIILHOCTH.
Jlabopamopnas paboma 1 5 |1 5
BBojHOE 3aHsTHE 110 1TAOOPATOPHOMY NIPAKTUKYMY.
19 OcHoBHbIE 327241 U GOPMBI NpoBe/IeHNUs 5 |9 5 4
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM.
Jlabopamopnas paboma 2
N3ydenre GyHKIUU U IJIOTHOCTH paclpeiesieHus 5 |2 2
BEPOSATHOCTH CIy4YailHOW BETHUHHBI.
13 OCHOBHBIE 3TaITbI INTAHUPOBAHUS U OPTaHU3AIAN 5 |3 5 4
HKCIIEPUMEHTA.
Jlabopamopuas paboma 3 5 |3 5
V3ydeHre HOpMaTbHOTO 3aKOHA paclpeeeHus.
14 [TocTpoenue Moeny uccaeayemMoro npoiecca. Buast u 5 |9 5 4
pe3yNbTaThl MOJICTUPOBAHUSI.
Jlabopamopnas paboma 4
[Toctpoenue perpeccuonnon mojenu BAX 5 |4 2
DIIEKTPOHHOM JIAMITBI TPUOJ, 4. 1.
15 MeTouKka IpoBeIcHUS SKCTICPUMEHTAITBHBIX 5 |5 5 4
' uccienoBanuii. O0paboTKa pe3ynbTaTOB OMBITOB.
Jlabopamopnas paboma 5 5 |5 5
IToctpoenue perpeccuonnon mojenu BAX




AJIEKTPOHHOM JIaMITbI TPUOJ, Y. 2.

1.6

OCHOBBI TEOPUH BEPOSITHOCTEH U MAaTEMATUYECKOM
CTaTUCTUKH. TOYEUHbIE U UHTEPBAIbHBIE OLICHKH.
ITpoBepka CTAaTUCTUYECKUX TUITOTE3.

Jlabopamopnas paboma 6

[Toctpoenue nonmHomuanbHOM Moaenn BAX Tpuoaa ¢
MPHUBJICYCHUEM METOIUKH ITOJTHOTO (haKTOPHOTO
SKCIIEPUMEHTA, Y. 1.

1.7

CraTuCTHYECCKUI aHAIU3 OKCIICPUMCHTAJIbHBIX JTaHHBIX.

Jlabopamopnas paboma 7

[Toctpoenue nonuHomMuanbHOM Moaenu BAX tpuona ¢
MPUBJICYCHHUEM METOJUKH MOJTHOTO (PaKTOPHOTO
HKCIIEPUMEHTA, Y. 2.

1.8

TeopeTnueckre OCHOBBI IPUMEHEHUS PErPECCUOHHOTO
aHaJIM3a IPU CTAaTUCTUYECKOH 00paboTKe
JKCIIEPUMEHTAIIBHBIX JAHHBIX. MeTO] HAaMMEHBIINX
kBazparoB. 3HaueHne MHK — perpeccun s pemenus
IIPAKTUYECKUX 3a7a4.

Jlabopamopnas paboma 8

[TocTpoenne nonnHomuansHoi Moaenu BAX tpuoga c
MIPUBJICYCHUEM METOJIUKH TOJHOTO (haKTOPHOTO
HKCIIEPUMEHTA, Y. 3.

1.9

JrcniepcuOHHBIN aHaIU3 PU CTAaTUCTUYECKON
00paboTKe IKCIIepUMEHTANIbHBIX TaHHBIX. [Ipumepbl
MPAKTUYECKOr0 MPUMEHEHHS.

Jlabopamopnas paboma 9
MatemaTtuyeckoe MOAESTUPOBAHNE TEXHOIOTHUECKOTO
nporecca TePMHUYECKOTO OKCHIUPOBAHHSL.

1.10

KoppensiuroHHbI MeTO1 aHalIn3a MpHU POBEACHNUN
CTaTHUCTUYECKOM 00pabOTKH dKCIIEPUMEHTAIBHBIX
JaHHbIX. [IpuMepbl NpakTHYECKOM pean3alyi.

10

Jlabopamopnas paboma 10
[TocTpoenue nonumHoMuabHOU Moaenn BAX
TYHHEJIBHOTO A1oja, 4. 1.

10

1.11

[TnanupoBanue sxcnepumenTa. [1onHbli pakTOpHBIN

11




skcniepuMenT (I1D3). IpoOHbIii hakTOpHBII
skcnepuMeHT (J1DDI).

Jlabopamopnas paboma 11
[TocTtpoenue nonmuHoMuabHON Moaenn BAX
TYHHEJILHOT'O 1M0/1a, 4. 2.

11

1.12

OproronaibHble MiaHbl. LleHTpanbHOE
KOMITO3UIIMOHHOE OPTOrOHAJIbHOE TUIAHUPOBAHUE
(LIKOII) u neHTpaibHOE KOMIIO3UITMOHHOE
pororabensHoe (LIKPIT) nnanuposanue.

12

Jlabopamopuas paboma 12
[TocTpoenue nonuHoMuasibHOU Moen BAX
TYHHEJIBHOTO JTMOJa, 4. 3.

12

1.13

HJ'IaHI/IpOBaHI/IC OKCTPECMAJIBHOT'O OKCIICPUMCHTA.

13

Jlabopamopnas paboma 13
CHMIUIEKCHBIN METO/I TJIAHHUPOBAHMUS.

13

1.14

CuMIiekcHOe MIIaHUPOBaHUE.

14

Jlabopamopnas paboma 14
Omnpenenenue 00IacTu SKCTpeMyMa IPU CUMILIEKCHOM
METO/IE TUIAHUPOBAHUSI.

14

1.15

[TnannpoBaHMEe SKCIIEPUMEHTA B YCIOBUAX
HENPEPBHIBHOTO TPOU3BOJICTBA.

15

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

15

1.16

KomnerotrepHsle crcTeMbl 00pabOTKH ONBITHBIX
na"HbIX. Ctatuctuueckue pynkiun MicrosoftExel,
Mathcad, DOE++ (ReliaSoft.com) u npou.

16

Jlabopamopnas paboma 16
CoBpeMEHHBIN aHAJIN3 JAHHBIX B CUCTEME
STATISTICA, u. 2.

16

1.17

COBpCMCHHLIfI daHaJIn3 JaHHBIX B CUCTEMC
STATISTICA (statsoft.com).

17

Jlabopamopuas paboma 17
CoBpeMeHHBIN aHallu3 TaHHBIX B CHCTEME
STATISTICA, u. 3.

17




1.18

HepCH€KTI/IBBI N OCHOBHBLIC HAIIPABJICHUSA Pa3BUTUA
COBPEMEHHBIX CHCTEM 00paboTKH JaHHBIX. «BigDatay.
[IporpamMmHbIe U anmapaTHbIE CPEACTBA TEXHOJOTUU
«BigDatay» npu pelieHu akTyaabHBIX 3a7a4 HAyYHBIX
HCCJICIOBAHU M.

18

Jlabopamopnas paboma 18
CoBpeMeHHBIN aHAIIN3 TAHHBIX B CHCTEME
STATISTICA, u. 4.

18

1.19

HTorosoe 3ansiTue.
[Tpuem u 3amuTa 1a6OPATOPHBIX PabOT

1.20

®opma aTTecTAlMU

1.21

Bcero yacoB nmo qucHuIuInHe B ScemecTpe

36

36

72




ITpunoxenne 2
K pabodeii mporpamme

MUHUCTEPCTBO OBPA30OBAHUS Y HAYKI POCCUMCKOM OEJIEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE YUPEXK/IEHVE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHUM MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHMI1 IOJUTEX)

Hampasnenune noarorosku: 15.03.04 «ABTomMaTH3anus TEXHOJIOTUYECKUX ITPOLIECCOB U
IIPOU3BOJICTB»»

OIT (mpoduiib): «PobOTH3HPOBAHHBIE KOMILICKCHD)
®opma 00yyeHus: OuHast
Bun npodeccronanbHoOM AeITeNbHOCTH:

MMPOU3BOJACTBCHHO-TCXHOJIOTUYCCKAA, OPTraHU3AI[MOHHO-YIIPABJIICHYCCKAA

Kadenpa «ABTomMatuka u ynpaBieHUE)

®OH/I OHEHOYHLIX CPEJICTB

MO JUCLUMJIUHE

KomnbroTepHbie cucTeMbl 00pad0TKH IKCIIEPUMEHTAJbHBIX JTAHHBIX
Cocras:

1. ITactiopT oHIA OIEHOYHBIX CPEICTB

2. OnucaHue OLEeHOYHBIX CPEJCTB!
BapHaHTHI IK3aMEHAIMOHHBIX OUJIETOB;
NepevyeHb TeM HK3aMEHAIIMOHHBIX BOIPOCOB,;
MIPUMEPHBIN NIepeYeHb TeM JO0KJIa/0B,;
00pa31bl BOIPOCOB U KOHTPOJIbHBIX 33/1aHU;
TepeveHb JIa0OpaTOPHBIX PaboT

CocraBu:

K.T.H., JoueHT Ocbkun C.I1.

Mocksa, 2018



Tabauua 1

MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIETEHIIUIA

KomnbroTepHbie cucreMbl 00pad0TKH IKCNEPUMEHTAJIBHBIX JAHHBIX

dI'OC BO 15.03.04 «ABTOMaTH3a1MsI TEXHOJIOTMUYECKUX IPOLECCOB U IPOU3BOJCTB

OII (mpodmitp): «PoOOTH3UPOBAHHBIE KOMIICKCHI

B nporuiecce ocBoeHUs JaHHOM TUCHUIUIMHBI CTYACHT (OPMHUPYET U IEMOHCTPUPYET clieayrolue npogeccnoHaabHble KOMIETEeHINHU:

KOMIIETEHIIUA TexHosorus dopma .
IlepeyeHb KOMIIOHEHTOB (popMmupoBanus OLICHOYHOI'0 Cremenu yposreii OCBOCHITH
HHIEKC | ®OPMYJIMPOBKA . o KOMIIeTeHI U
KOMIeTeH Ui cpelacTBa
MK-2 - CIOCOOHOCTh 3HATh: JIEKLINH, JC, Ba3oBblii ypoBeHb:
BBIOMPATh OCHOBHBIE | - 0COOEHHOCTH BbIOOpA | BBINIOJIHEHUE T, BOCIIPOU3BOJCTBO  IOJYYEHHBIX
U BCIIOMOTaTeIbHbIE | OCHOBHBIX M BCIIOMOTaTEJIbHBIX | KOHTPOJIbHBIX VYO, 3HaHUM B XOA€  TEKYLIEero
MaTepHaIbl IJIs MaTepuaioB JUIsl M3rOTOBJIEHHUS | padoT, JIP KOHTPOJIS; yMEHHue pemaThb
W3TOTOBJICHUS u3Jenuii, crnocoObl peanu3aly | cCaMOCTOSTENbHAs TUTIOBBIE  33Ja4yd, TNPUHUMATH
W3/IeNIUN, CTTIOCOOBI OCHOBHBIX TEXHOJIOTHYECKHUX | padoTa, npoQecCuOHAIbHBIC u
peanu3anum IPOILIECCOB, AaHAJIUTUYECKHE MU | Ja0OopaTOpHbIE VIIPaBJICHYECKHE  PEIICHHUS 110
OCHOBHBIX YHCIICHHBIC METO/IbI TIpH | 3aHATHSI. U3BECTHBIM ITOpUTMaM,
TEXHOJIOTHYECKUX pa3paboTke UX MaTeMaTUYECKUX IpaBUJIaM U METOJIUKAM
IIPOLECCOB, MOJIEIIeH; IHoBbINIEHHBINH YPOBEHD!

aHaAJIMTUYECKHE U
YHCJIEHHBIE METOJIBI
pH pazpaboTke ux
MaTeMaTHYECKHX
MOJIee, METOIbI
CTaHJIapTHBIX
HUCIBITAaHUH 110
ONPEICIICHUIO
¢buzuko-
MeXaHUIEeCKUX
CBOMCTB U
TEXHOJIOTHYECKIX
nokaszaresei
MAaTepHaoB 1

yMeTh:
- HCIOJIL30BaTh METObI
CTAaHJAPTHBIX  HCIBITAHUW MO
OIIPEJIETICHUIO ¢uzuKo-
MEXaHUYECKUX CBOICTB u
TEXHOJIOTHYSCKHNX  IIOKa3aTesIeH
MaTepHaloB U TOTOBBIX HU3EIIHMH,
CTaHI[apTHI)Ie METOAbI nux
MIPOEKTUPOBAHUS;

BJIAJIETh:

- TPOTPECCUBHBIMH  METOJAMH
AKCIUTYaTaluu U3AEIIH;

- HE0OXOJUMBIMU
TEOPETUYECKUMU U

MMPAKTUYCCKOC IMIPUMCHCHUC
MOJIYYCHHBIX 3HaHUH B mponecce
HU3YUCHUA JUCHUITIIMHBI,

TFOTOBHOCTH pCHIATH MMPAKTHUYCCKUC
3aJla4¥ IOBBIIICHHON CJIOKHOCTH,

HETUIIOBBIE 3a/aud, TMPUHUMATH
npoQeCCuOHAIbHBIC u
VOpaBICHUYECKUE  PEIICHUS B
YCIIOBUAX HETOJHON
OTIPEIeNIEHHOCTH, npu

HEAOCTAaTOYHOM )IOKyMeHTaJ'IBHOM,
HOPMAaTHUBHOM W METOJUYECKOM
obecreueHuu.




TFOTOBBIX M3JIEJIHH,
CTaHJapTHBIC METO/IbI
WX TIPOSKTHPOBAHUS,
MIPOTPECCUBHBIE
METOBI
JKCILTyaTaluu

U3 IEIUH.

NPaKTUYCCKHUMU HaBBIKAMU
UCIIOJIb30BaHUsI KOMIIBIOTEPHBIX
cucreM 00pabOTKHU 1
MPEICTaBICHHUS
IKCIIEPUMEHTATIBHBIX JAHHBIX.

**- CoxkpareHust (opM OIIEHOYHBIX CPEACTB CM. B mpriioxeHun 2 k PII.




HepequL OLCHOYHBIX CPCACTB II0 IMCHHUIIJINHE

«KoMmnbroTepHbie ccTeMbl 00pad0TKM IKCIIEPUMEHTAIbHBIX JTAHHBIX»

HaumenoBanue [IpencraBnenue
No OLIEHOYHOTOCPE/IC KpaTkas xapakTtepucTuka OleHOYHOTO OLIEHOYHOTO CPEJICTBA B
oC TBA cpeacTBa dOC
[TpoayKT caMOCTOATENbHOM paboThl CTYACHTA,
MPEACTABIISIIONTUN coboi nyoIuyHOe
JHoxuan, BBICTYILICHUE o MIPEACTABJICHUIO TeMbl 1OKT10B,
1 cooOrienue MOJTy4YEHHBIX pe3yNnbTaToB peleHus 6 N
01(0)) OmpeieieHHO  yueOHO- MPaKTUYECKOM, coodIeHHH
y4eOHO-UCCIIEIOBATENIbCKON MM HAay4yHOU
TEMBI.
CpeAcTBO KOHTpOJIS, OpraHU30BaHHOE Kak
crienuaiibHas ~ Oecelma  MEAAroru4ecKoro
VerHbli onpoc,  [pabOTHUKA ¢ 0Oy4alomMMCs Ha  TEMBI, Bormpocs o
2 cobeceroBaHne, [CBA3aHHBIE C M3y4aeMOW AUCIUIUIMHOW, U TeMam/paszaenam
(YO) [pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI JHCIAILINHEI
00y4aroIerocs: o ONpe/IeICHHOMY pa3Jeiy,
Teme, npobaeme U T.11.
Cuctema CTaHAAPTU3UPOBAHHBIX 3aJaHUM,
KoHntposnbnsie
3 - MO3BOJIAIOLAS ABTOMATH3HPOBATS IIPOLEAYPY donx KOHTPOIBHBIX
(T) M3MEPEHHS] ypPOBHS 3HAHUW U YMEHUU 3aIaHU I
oOydaromerocs.
[IpencraBineHne  CTyHeHTOM  HapaOOTaHHON
TpesenTauus MH(pOpMAITUH HE) 3aJaHHOM TEMATUKE B BHIE 5
4 (TTP) Habopa ClaiioB no cnenPdPeKToB, Tembl npesenranui
MOJrOTOBJICHHBIX B BHIOPAaHHOW MPOTpaMMe.
OHeHKa CIIOCOOHOCTH CTyACHTAa HPHUMCHUTH
JIaGopaTtopHbie [OJIYHCHIBIC pafice SHAHMWL JULA - HPOBCACHI [Tepeuens mabopaTOPHBIX
5 aHaIM3a, ONBITA, IKCIIEPUMEHTA U BBINIOJHEHUS
pab6otsl (JIP) paboT U UX OCHAIIICHHE

MMOCJIICAYIOIHX PACUCTOB, @ TAKIKE COCTABJICHUSA
BBIBOJIOB.




BapnaHT IK3AMECHAIIUMOHHOI'O ounjiera AJIS MIPOBEACHUA 3a4eTa 110 JTUCHUIIJINHE:

MUHUCTEPCTBO OBPA30OBAHUS U HAVKU POCCUIMCKON DENEPALINN
OEIEPAJIBHOE 'OCYJAPCTBEHHOE BIO)KETHOE OBPA30BATEJIBHOE YUPEXJIEHUWE BBICIHIEI'O
OBPA30BAHIA
«MOCKOBCKHW MOJMTEXHAYECKHWI1 YHUBEPCHTET»
(MOCKOBCKMI1 TOJIATEX)

dakynbTeT MAIIMHOCTPOCHUS, Kadenpa «ABTOMATHKA U YIIPABICHUE

JucnumrHa «KoMnbloTepHbIe CHCTEMBI 00paOOTKH 3KCIIEPUMEHTAIBHBIX JAHHBIX»

Hanpasnenune moarorosku: 15.03.04 «ABTOMaTH3aIMs TEXHOJIOTHYECKUX MPOIIECCOB U IIPOU3BOACTBY»
OII (mmpodmits): «PoOOTH3NPOBAHHBIE KOMIUIEKCHD)

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Nel

1. OcHoBHBIC 33/]a41 U HAMPABJICHHSI SKCTICPUMEHTAIBHBIX UCCIICIOBAHHN.

2. OTnuuuTenbHble OCOOEHHOCTH HCCIENOBAHHS TMPOLECCOB C (PYHKIHMOHAIBHBIMU H
CTATHCTUYCCKUMU CBSI3SIMH OTIPE/ICIIIEMBIX ITapaMeTPOB.

3. Pemuts 3anauy

Haiitu Hecmeniennyro onieHKy aucnepcun Dx, eciau N onbIToB paBHO 2; x1=10; X2=12

CocTaBUTEND no1r. Ocekud C. I1.
VYr1BepikneHo Ha 3acenanuu kadenps! «29» mas 2018 r., mporokoxn Ne. 10

3aB. kadeapoii /A K. Kysuenos/

BapI/IaHTbI3K3aMeHaHl/IOHHLIX OMJIETOB 1O ANCIHUIIJINHE
«KOMHBIOTepH])Ie CHUCTEMBbI oﬁpaﬁoTKn IKCNIEPUMEHTAJIBHBIX JTAHHBIX)) .

DK3AMEHAILIMOHHbIN BUJIET Ne 2

1. Pous 1 3HaYEHNE HKCTIEPUMEHTANIBHBIX HCCIIEIOBAHUN /TSI HAYYHOH M IPaKTHYECKON JIESTENbHOCTH.

2. @DopMBI, XapaKTepPUCTHKH W YHCIOBBIE OIIGHKM T€HEpajJbHON COBOKYIHOCTH M BBIOOPDKM U3 Hee.
HecMeneHHOCTh OLIEHOK YHCIIOBOM XapaKTepHUCTHKH Ha MIpUMepe LeHTpalIbHOro MoMeHTa |l mopsxka.

3. Pemuts 3anauy

[Ipu w3MepeHHH LIYMOBOTO CHTHaNa, MOCTYMAIOMIEr0 Ha BXOJ PaJHUONPHEMHOI'0 YCTPOMCTBA, pa3Max IIyMOBOTO
HanpsbkeHuss U, Ha skpaHe ociniorpada coctaBun 6 MxB. Ilonp3ysace mpaBuioM «36», AaTh MPUOIMKEHHYIO
OIICHKY CpeHEeH MOITHOCTH (DIYKTyallMOHHOU cocTaBirsttoniei Dy, = ou’, B?

SK3AMEHAILIMOHHBIN BUJIET Ne 3

1. OcHOBHBIE 381241 1 (POPMBI IIPOBEICHNUS IKCIICPUMEHTAIIBHBIX HCCIICOBAHUH.

2. Hcnonp3zoBanue pacnpenencHus Ouiepa B HAYYHBIX HCCIeIOBaHUAX. Lesn 1 0cOOEHHOCTH POBEICHUS
JUCTIEPCHOHHOTO aHANM3a (Ha mpuMepe J1ab. pal.).

3. Pemuts 3anauy

Kakum 00pa3oM U3MEHHUTCS] HHTEPBAJIbHAS OlICHKA ITPU YBEJIIMUSHHUH YKcia onbiToB ¢ 2 10 10? OTBeT 000CHOBATS.
[IpuBecTH YKCIOBYIO OLICHKY.

SK3AMEHALIMOHHBIM BUJIET Ne 4

1. OCHOBHBIE 3Talbl ITNIAHKPOBAHUS H OPTaHU3AIUH SKCIIEPUMEHTA.

2. Merton HauMeHbIINX KBapaToB Ha miockocTn (MHK-perpeccust). [lopsiiok nmpoBeneHus: perpeccnoHHOTO
aHanu3a (Ha npuMmepe jab. pao.).

3. Pewuts 33129y

Hcxons u3 runotessl 0 paBHOBEPOSTHOM UCXO/E UCTIBITAHUI, OLIEHUTh BEPOSITHOCTH MONAAAHUS CIIydaliHOM
BEJIMYMHBI X B MHTEpBaII OT 7 110 8. ['paHuIp! 00:1acTH NpOBEAECHUS UCTIBITaHUH MTpocTUpatoTes oT 5 1o 105.

SK3AMEHAILIMOHHBIN BUJIET Ne 5
1. ITocTpoenne moaenyu ueciaeayeMoro mporecca. Buas! 1 pe3yapTaTel MOJETUPOBAHHUS.



2. Pacnpenenenue [Tupcona. IlpoBepka runores3sl 0 HOpMaJIbLHOM 3aKOHE pacnipeneneHus. Kpurepuu,
HCTIOJIb3YEMBIE TIPH MPOBEPKE THIIOTE3HI 0 HOPMAJIHHOM 3aKOHE pacIpeieeHusI.

3. Pemmts 3amaqy

OnpenenuTs BEpOSTHOCTD MOTMATAHNS CITyJaifHO BeIMYUHBI X B HHTepBai oT 0 10 6, €CITi U3BECTHO, 4TO My =3, a
onenka aucnepeuu D = $2=1,

SK3AMEHALIMOHHBIM BUJIET Ne 6

1. Metorka IpoOBEICHHSI SKCIICPUMECHTAIBHBIX HCCieoBaHuil. O0paboTKa Pe3ynbTaTOB OIBITOR.

2. OCo0OeHHOCTH, 3a/1a41 M ATAIBI SKCTPEMAaTbHOTO dKcnepuMenTa. Haxoxnenue rpaauenra (grady) mo
MaTeMAaTUYCCKOW MOJICIH, TOJYYCHHO METoJaMU (haKTOPHOTO IKCIICPUMEHTA.

3. Pemuts 3amauy

Bo ckonbKo pa3 U3MEHHTCS MIMPUHA JOBEPUTEILHOTO HHTEpBaia pH P s =0,95, ecin uncno onbiroB N=2, nmpuyem B
OJIHOM CJTy4ae JIUCTIEPCHS G2 CITy4ailHON BETMYMHBI X U3BECTHA, a B JIPYTOM — €€ OIIEHKa S>—ONpEIeNsAETCs B OTIBITE.
3nauyenne mapamerpa t, g pacrpenenenus ['aycca paBro 1,96, a s pacnpenenenns CteiofenTta — t=12,7.

DK3AMEHAILIMOHHbIN BUJIET Ne 7

1. [TmarnpoBaHKe SKCIEPUMEHTA IPH IPOBEACHIH HAYIHO-HCCIIEA0BATEIBCKIX padoT.

2. PargomusupoBanHsii wiaH. L{enb, 0coOeHHOCTH U IPIMEPHI IPAaKTHUECKOTO UCTIONb30BaHMs. HazHaueHne u
IIPUMEHEHHE JJATHHCKOT' O KBajpara.

3. Pemuts 3anauy

OnpeenuTs TpaHMIlbl JOBEPUTEIBHOTO HHTEPBAIa, €CIM U3BECTHO, uTo My=10, 6,=1 mpwu uwncne omsitoB N=20.
JlosepuTenbHast BeposTHOCTh Pros= 0,90 (t= 1,73). Pacnpenenenue - HOpMajbHOE.

SK3AMEHALIMOHHBIN BUJIET Ne 8

1. CocraB U pe3y/bTaThl HAYYHO-HCCIIEA0BATEILCKUX paboT. 3HAUCHHE IKCIIEPUMEHTA.
2. OCOOEHHOCTH U 3TAlbl METO/[a KPYTOrO BOCX0XK/ICHHUS MPH MOMCKE ONTUMAIIBHBIX YCIOBUH.
3. Pemmmts 3amauy

ITpn m3MepeHnu 3MEKTPHUECKOTO CONPOTHBICHUS R, MCIONB3YIOTCS BONBTMETP M aMIEPMETP C OTHOCHTEIHHOU
TIOTPENTHOCTRIO & = 4%. VCrosb3ys COOTHOIIEHHE: Or? = Gu?+ G2, OLIEHUTh BEIMYHUHBI BO3MOKHON a6COMOTHON A 1
OTHOCHTENIFHOM O morpemHocteil. M3mMepeHus mpou3BoAaTcsl B OKpecTHOCTAX oTMeToK «1,0» u «10,0» mxansl (T.e.
3HayeHuio R, pasHoMy 1000 Om, MoryT cootBeTcTBOBaTh 1B pu 1 mA u 10,0 B mpu 10,0 mA). [Toka3aTs rpaHuIsl, B
KOTOPBIX MOKET JIeKaTh HCTUHHOE 3HaueHue R. JlaTh kKoOMMeHTapHid.

SK3AMEHALIMOHHbIN BUJIET Ne 9

1. Mertoanueckre OCHOBBI HAy4HBIX HccleoBaHUH. CTallMOHAPHOCTh M 3PTOJMYHOCTD CIIyJalHBIX ITPOIIECCOB.
VY4eT cToXacTHYECKOH CTPYKTYPHI IIPH MOAETHPOBAHNH CITyYaifHBIX MPOLECCOB.

2. [Ipeamoceiiku  mocTpoeHus ApoOHoro QaxropHoro IwiaHa. OO BUI PErpecCHOHHOW MOJEINH,
reHepHpYIOllee COOTHOLIEHHE 1 ONpeeNAioNuii KouTpacT Ha npumepe JdD tuma 232,

3. Pemuts 3anauy

HN3BecTHO, 9TO KOI(P(HUIIMEHTHI MPAMOIi 1 00paTHO# perpeccuu paBHbI: Dyx = 0,11; byy=9,0. UTo MOXKHO cKa3ath 0
CTENeHHN KOPPENSIMOHHON cBsi3u? JlaTh OICHKY.

DK3AMEHAILIMOHHBIN BUJIET Ne 10

1. ITocTpoeHre MOIETH UCCIIEAYEMOro poIiecca.

2. OmnpeeneHnue COCTOSATENBHOCTH, 3(GPEKTUBHOCTH W HECMEIICHHOCTH Ha TNPHUMEPE TOUYCUYHBIX OIIEHOK
reHepaIbHBIX COBOKYMHOCTEH. BepOSTHOCTHBIM M CTATUCTUYECKHUI MOIXOJbI [IPU ONPEACICHUN TPAHHUIl UHTEPBAja
IPH 33JJAHHON BEPOSTHOCTH.

3. Pemmmts 3amauy

HaiiTi MI0THOCTH BEPOSITHOCTH, €CIIM ClIydaiiHas BeJIMUMHA () paclpesielieHa ciaydaiiHelM o0pa3oM B uHTepBaie ot 0°

110 360°. O1ieHUTh BEpOATHOCTD nomnananust Qi B cexrop 0° - 15°.

SK3AMEHAILIMOHHBIA BUJIET Ne 11

1. Ioctpoenne moaenu uccieayeMoro mporecca. OCHOBHbIC BUABI Mojiene. [ToHITHE «XOPOIIOo» U «ILTIOX0»
OpPTraHW30BAHHOW CUCTEMBI. YUeT MPH INIAHKPOBAHUH OIBITOB.

2. CMenraHHBI MOMEHT BTOPOTO TIOPSIIKA. 3HAYCHHE JIUIS PEIICHUS MPpaKTHYeCcKuX 3aaad. Llenn u 3amaun
KOPPEIIIHOHHOTO aHam3a (Ha mpuMepe J1ad. pao.).

3. Pewuts 33129y

Tpu 3aBoja MPOU3BOIST DJICKTPOHHBIN MPHOOP. B rOTOBOM H3AEIMH HCIONB3YIOT 0 MPUOOPY OT KaXKIOr0 3aBOJA:
Al, A2, A3. Hagexnocts pabotsl mpubopa Al cocraBiser 0,9; A2 - 0,7; A3 - 0,9. OnpenenuTs HaJeKHOCTh
3JIEKTPOHHOI0 MPUOOpa, €CIM M3BECTHO, YTO OH BBIMICT M3 CTPOS B Cllydae OJHOBPEMEHHOIO OTKa3a BCEX TPEX
npubopoB. Kak M3MEHHTCS BEpPOSTHOCTh OTKa3a MPH YBEIHYCHHH YHWCJIA 3THX MPHOOPOB ¢ 3 10 5 mpH ypOBHE
HazexHocTh Kaxxaoro 0,97



DK3AMEHAIIMOHHbBIN BUJIET Ne 12

1. OcHOBHBIE BHIBI MOzeIel. Pe3ynbTaTsl MOIEINpPOBAaHUS HCCIEAYEMOro polecca.

2. OCOOCHHOCTH  TIPOBENEHHWS  OMNBITOB C  JETCPMHUHHPOBAHHBIMH ®  JUPPY3HBIMH  OOBEKTaMH.
JnddepeHnnanbHbIN 3aKOH pactpeieieHus B CIy4ae OTCYTCTBHS HH(popMauu 00 0ObeKTe.

3. Pemmuts 3amauy

OmnpeseNuTh CPEIHIO MOIHOCTh (DIYKTYallMOHHOH COCTaBisiomedl G2, B2 ecim KOppensiMOHHAas (YHKIMs
CTALMOHAPHOTO ciydaiiHoro mpouecca B(T) umeer Bua:B(T) = Une " cosmpT, raeUn = 10, B; =10 *, mxc™;wp=

1,3x10 *, pancex™. B xone nposeneHus BIYUCIeHHH yuecTh, uto B(T = 0) = D, rueD = o2

DK3AMEHAILIMOHHBIN BUJIET Ne 13

1. MeTtoauka mpoBeIeHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHNH.

2. OCOOCHHOCTH OJHO(PAKTOPHOTO U MHOTO(AKTOPHOTO 3KCIEPUMEHTOB. [IpUBECTH NpUMEpHI ILIAHOB.
Ocob6ennoctu npumenumMocty [1D3 wnu JJDD.

3. Pewuts 33129y

OnpenenuTs CMEIIEHHYI0 U HECMEIIEHHYIO OlleHKH Jucnepcun Dy, eciu B 2 Mcxonax Beinany nudpsl 4, 6.

DK3AMEHAIIMOHHbBIN BUJIET Ne 14

1. MeTtoauka SKCIIEpUMEHTANBHBIX HeciaeqoBaHuil. OCOOCHHOCTH 00pabOTKH Pe3yIbTaTOB OIBITOB.

2. [IpennochlIKM TNOBBIMICHUS TOYHOCTH IIPH IUIAHUPOBAHUM OJKcHepuMeHTa. OmnpeneneHue HavdalbHBIX
MOMEHTOB OJHOMEpHOTro pacnpeznencHus. OCOOCHHOCTH OLCHKH CPEJHHX 3HAYCHHI MO aHCaMOIIo peaiu3alui,
OTJINYHE OT YCPEIHEHHS 10 BPEMEHH.

3. Pemmmts 3amauy

OnpeenuTh K03(QQUIHUEHTHI PErPECCHOHHOM MOJIENH, €CIIH OTKJINKHU MU mpoBeeHnn 110D tuna 22 pasusbl: Yi= 15;

y2=10; ys= 1, ya=T7.

SK3AMEHALIMOHHBIN BUJIET Ne 15

1. Oco0eHHOCTH 1 BayKHEHIIINE 3Talbl KOHTPOJIS KauecTBa HA TPOU3BOACTBE.
2. JpoOHEIi pakTOpHEIA TuTaH. [IpennochuTki MOCTPOCHNUS TIIaHA.
3. Pemmmts 3amauy

Kakum 00pa3oM M3MEHHTCS MHTEpBajbHas OLIEHKA MPU YBEJIHMYEHUH 4ucia onbIToB ¢ 4 1o 100. OTBeT 000CHOBATS.
[IpuBecTH YKCIOBYIO OLICHKY.

SK3AMEHALIMOHHBIM BUJIET Ne 16

1. Mertposorudeckoe o0ecreueHrue SKCICPUMEHTA.

2. Bribop 1eHTpa MIaHa U Ope/ieieHIe BEIMUUHBI MHTEPBaa BaphbupoBanus Gpakropos. OnpeesieHre ypoBHs
(haKTOPOB U MOBEPXHOCTH OTKITHKOB.

3. Pemmts 3amauy

[Ipu W3MepeHHH OIYMOBOTO CHTHANA, MOCTYIMAIOIIET0 Ha BXOJ PaTUONPHEMHOTO YCTPOWCTBA, pa3MaxX ITyMOBOTO
HanpspkeHuss U, Ha 3kpaHe ociuniorpada coctasmin 6 MkB. Iomp3ysck mpaBmioM «36», JaTh MPUOIMKEHHYIO
OIICHKY CpeHEeH MOITHOCTH (DIYKTYyallMOHHOU cocTaBirsttoniei Dy, = ou’, B2

SK3AMEHALIMOHHBIM BUJIET Ne 17

1. [MapanensHbIe OMBITH U UX paHmoMu3anus. [locTpoeHue TATHHCKOTO M MPEKO-JIaTHHCKOTO KBAaIPATOB MPH
PaHIOMH3AIIHH.

2. HUcnonp3oBanue pacnpeencHus [ITupcoHa npu npoBepKe rUIOTE3bl 0 HOPMATLHOM 3aKOHE pacIpe/ieieHHs.
3. Pemmmts 3amauy

Kakum 00pa3om n3MeHHTCS MHTEpBaJIbHAS OLICHKA MPU YBEJIMUCHHWH YHcia OombIToB ¢ 2 10 16? OTBeT 060CHOBATH.
[TpuBecTH YHUCIIOBYIO OLICHKY.

SK3AMEHAILIMOHHBIN BUJIET Ne 18

1. Pobacraerit ananns. Meron Taryqm.

2. 3aBHCHMOCTh YHCIa YPOBHEW (PaKTOPOB M IMOPAAKA MOJMHOMHAIHHON MOJENH IPH NMPOBEACHHUU IIOIHOTO
(haKTOPHOTO KCIIEpUMEHTa. MOIIHOCTE KPUTEPHUS TP PEIICHUH CTATUCTHYECKIX 3a/1a4.

3. Pemmmts 3amauy

Hcxons M3 rumoTe3bl O pPaBHOBEPOATHOM HCXOAE UCHBITAaHUM, OLIEHUTh BEPOSTHOCTh IONANAHUS CIy4alHOH
BEJIMYMHBI X B HHTepBan oT 17 1o 18. ['panuibl obnactu npoBeieHHs HCIIBITAHUH pocTrparoTes ot 5 1o 105.

SK3AMEHAILIMOHHBIN BUJIET Ne 19
1. [IporpammHbIe 1 anmapaTHBIE CpesIcTBa TeXHOJIOorHN «BigData» mpu npoBeieHNN HayYHbIX HCCIIEI0OBAHUM.
2. [ToHsTHE OPTOrOHAIBHOCTH IIPU MOCTPOCHUH IIaHA KCIIEPUMEHTA.



3. Peuts 3amaqy

OrnpenenuTh BEPOSTHOCTh TOMAJaHus CITydaifHOW BETMYIMHBI X B nHTepBas oT 10 mo0 16, eciim m3BecTHO, 94TO My =13, a
onenka aucnepcun D = $2=1.

SK3AMEHALIMOHHBIN BUJIET Ne 20

1. Oco0eHHOCTH KOMITBIOTEPHOTO B MOJCITUPOBAHHS.

2. Pacnipeneneane CrhiofeHTa. 3HaueHHWE [UIA peIICHWS TPakTHYecKnx 3amad. OrmpenerneHne ypOBHS
3HAYMMOCTH TIPH IPOBEPKE TUIIOTE3.

3. Pewuts 33129y

Bo ckosbKko pa3 n3MeHnTCS MIMPUHA JOBEPUTENBLHOTO HHTEepBaa mpu P =0,95, eciut umcno onbitoB N=2, mpuiem B
OJIHOM CIlydae JUCTIEPCHS 6> CIy4aiiHOM BEJMYMHBI X M3BECTHA, a B IPYTOM — €€ OLeHKa S? ONpeeNseTcs B OIbITe.
3naueHue nmapamerpa t,. 1t pacnpenenenus Iaycca paBHo 1,96, a qust pacnpenenenus Cteronenra — t=12,7.

DK3AMEHAILIMOHHbIN BUJIET Ne 21

1. OCO0eHHOCTH MaTeMaTHIECKOTO BUIa MOJICTHPOBAHUS.

2. HenTpansHBI KOMIIO3UIIHOHHBIN OPTOTOHANBHEIN IaH. [Topsmok MoIMHOMA, YHCIO YpOBHEH (akTOpoB.
3HaveHue [T PEIIeHNS IPAaKTHIECKUX 3a1ad.

3. Pemmuts 3amauy

OnpenenuTs TPaHUIB! AOBEPUTEIHFHOTO WHTEpBaNa, ecili U3BecTHO, uTo My=10, o,=1 mpm gucme omeitoB N=20.
JloBepuTenbHast BEpOSITHOCTD Pr0=0,90 (t= 1,73). Pacnipesenenue - HOpMaibHOE.

SK3AMEHALIMOHHBIM BUJIET Ne 22

1. OCO0EHHOCTH CTaTUCTUUECKOTO BH/Ia MOJICIHPOBAHHSI.

2. [MpoBepka anexBatHOocTH Mozenad. OIEHKa 3HAYUMOCTH KOI((HUIMEHTOB PErpecCHOHHONW MOJEIH.
[IpakTHyeckoe NPUMEHEHHUE TIPH PEICHHN BEPOITHOCTHBIX 3a/1a4.

3. Pemmmts 3amauy

Haiitu HecMemeHHy0 onleHKY muctiepcud Dy, eciit N ommeiToB paBHO 2; X1=20; Xo=22.

SK3AMEHAILIMOHHBIN BUJIET Ne 23

1. OcobeHHOCTH (PU3UUECKOTO BUAA MOJICIUPOBAHUSL.

2. Ienu u 3amaun KOPPEAIMOHHOTO aHau3a (Ha mpumepe jad. pad.).JIpoBepka 3HAUUMOCTH KO3 QHIIHCHTA
KOPPEILSIIUY TIPH MPOBEACHUH KOPPEISAIIMOHHOTO aHAH3a.

3. Pemuts 3anauy

HW3BecTHO, 4TO KO UIMEHTHI MPAMOI 1 00paTHO# perpeccun paBHbL: by = 0,1;byy=9,6.
YTO MOXKHO CKa3aTh O CTETICHU KOPPEISIIUOHHON cBsi3u? JlaTb YHCIOBYIO OLICHKY.

SK3AMEHAILIMOHHbIN BUJIET Ne 24

1. OcoOeHHOCTH BRIOOPA KPUTEPHUEB TOJA00MS MTPpH (GPU3NISCKOM MOICITHPOBAHIH.
2. Kpurepuii @uriepa npu pelieHUH 3a1a4u O paBeHCTBE JUCIIEPCUH.
3. Pemmuts 3amauy

Haiitn mioTHOCTB BEPOATHOCTH, €CIN cnyqaﬁHasl BCIIMYMHA (P pacmpeaciicHa CHy‘iaﬁHHM 06pa30M B UHTCpBAJIC OT 0

110 27 . OLEHUTB BEPOSTHOCTH HONagaHus (i B cekrop 1/6- /4.

SK3AMEHALIMOHHBIN BUJIET Ne 25

1. Merto/1 pa3MepHOCTH [PU BBIOOpE KpUTEpUeB moa00us. [IpuBecT mpumepsl.
2. Omnpenenenne 001aCTH IKCTPEMYMa MPU PeaTU3a[K CUMILIEKCHOTO TNIAHUPOBAHUSL.
3. Pemmmts 3amauy

Tpu 3aBosia MPOU3BOASIT IEKTPOHHBIN NpHOOp. B roToBOM H3A€IMH HCTIOIB3YIOT MO MPHOOPY OT KaXJIOTO 3aBOAA:
B1, B2, B3. Hagexnocts pabotsl mpubopa Bl cocrasmser 0,8; B2 - 0,7; B3 - 0,9. OnpenenuTth HaASKHOCTb
3NEKTPOHHOTO NPHOOpa, €CITM M3BECTHO, YTO OH BBIMIET M3 CTPOS B Cilydyae OJHOBPEMEHHOTO OTKa3a BCEX Tpex
npudopoB. Kak HM3MEHHTCS BEpPOSTHOCTh OTKa3a NP YBEJIWYEHHH YHCIA 3THX NPHOOPOB ¢ 3 10 6 mpu ypoBHE
HazgexHOCTH Kaxxaoro 0,97

SK3AMEHALIMOHHbIN BUJIET Ne 26

1. [lepcnieKTHBBI M OCHOBHBIEC HANPABJIEHUS Pa3BUTH COBPEMEHHBIX CHCTEM 00paboTku naHHBIX. «BigDatay.

2. [onueiii dpaxropubli iaH. [Topsaok npoBeneHus skcnepruMenTa. [1oaurod n rucrorpaMmma pactpeeeHus.
Bri6op uncna paspsnos. @opmyssl bpykca n Xaitaxonsaa (1o MaTepuanam jaab. paboThl).

3. Pewuts 33129y

OmnpenenuTh CPEeIHIO MOIHOCTh (JIYKTYallMOHHOH COCTaBIsOMmeH G2, B?, ecim KOppeisiHoOHHAs (yHKIMs

CTAllMOHAPHOTO cllyvaiiHoro npouecca B(T) umeer Bua:B(T) = Une ®* coswpT, raeUn = 1, B; 0=14,1x10 *, mxc
Lmp=1,1x10 4, pancex™. B xoze npoBeeHus BbIUCIEHHI yaecTb, uto B(T = 0) = D, raeD = 62



DK3AMEHAIIMOHHbBIN BUJIET Ne 27

1. Iopsnok mpoBexeHHs pPAaHOOMH3ALMM IPU peaHM3alUy IKCIICPUMEHTANbHBIX HccienoBanuil. [IpuBectn
HPUMEPBI HCTIOIB30BAHMS JIATUHCKUX U IPEKO - JIATHHCKUX KBAJPaTOB.

2. Iepexox ot [1O3 x LKPIL. IIpeamocsuiku. Peamuzamnms. Beibop pazMepa «3Be3IHOTO» Iieda.

3. Pemmts 3amauy

OnpenenuTs CMEMEHAYIO M HECMEICHHYIO OIIeHKH aucniepcnu Dy, ecnu B 4 ncxonax Beimaxu udpst: 2, 3, 1, 2.

SK3AMEHAILIMOHHBII BUJIET Ne 28

1. PoGacTHoe ruiaHupoBaHue HAa OCHOBE MeTO0B Taryum.
2. Onpenenenue 3xcTpemyma npu peanuzanuu LIKPII. [Topsaox maTeMaTHueckoi Moaenu.
3. Peruts 3amauy

OHpe[[eJ'H/ITI) CMCIICHHYIO U HECMCIUICHHYIO OLEHKU AUCIICPCUN DX, €CIIA B 2 OIBITAaX BBITAIN III/I(i)pI)I 7u09.

DK3AMEHAIIMOHHbIN BUJIET Ne29

1. Br16op kpurepueB nonooust mpu GU3NIECKOM MOACTHPOBAHUH.

2. OrmpezeneHne 3KCTpeMyMa P PELISHNH 3a1ad ONTHMU3ALHU. MeToIbl TOCTPOSHUS MaTeMaTHIECKOH
MOJIEIH U €€ MOPSIOK.

3. Pemmuts 3amauy

OnpenenuTs CMEIIEHHYI0 U HECMEIIEHHYIO OlleHKH aucnepcuu Dy, ecii B 2 onbiTax Beinanu nudps 49 u 51.

SK3AMEHAILIMOHHBIN BUJIET Ne30

1. Bosmoxnoctu pecypca STATISTICA npu npoBeeHUH HaAYYHBIX UCCIICOBaHUI.

2. IlocTpoeHue perpecCHOHHOW MOAENU IO pe3yibTaraM onbITOB. Ilopsnok maremarnyeckoil mozenu. Jlate
MOSICHEHUSI C UCTIOIBb30BaHUEM MaTepHaos Jiab. pao.

3. Pemmmts 3amauy

OmnpenenuTs OLEHKY MaTeMaTHYecKOro OKHMJIAHWS, a TAaKXKe CMEUICHHYI0 M HECMELICHHYIO OLEHKH aucnepcuu Dy,
ecii B 3 ombITax BeITTAW udpsr 7, 8 1 9.

Hepeqeﬂb TEM BOIIPOCOB AJIA IMPOBECACHUS 3a4€Ta M0 JUCHUIIJINHE
((KOMHLIOTepHLIe CUCTEMBI oﬁpaﬁonm IKCIICPUMEHTAJbHBIX TaHHBIX»

TekcT Bompoca Kon
KOMIIeTeHIIUH

o I1K-2
Ponp u 3HaueHue OKCIICPUMCHTAJIbHBIX HMCCIICAOBAHUU IOJIA

HAYYHOU W NPAKTUYECKOU JAEATEIbHOCTH.

IK-2
OcHOBHBIE 3aJa4u 1 (bOpMBI IMPOBCACHUSA 3KCIICPUMCHTAJIbHBIX

HCCJIEIOBAHU.

I1K-2
OcHOBHBIE OTallbl IIJIAHUPOBAHUS u OpraHu3anuu

AKCTIIEPUMEHTA.

. | IIK-2
MGTOI[I/IKa IMPOBCACHUA OJOKCIICPUMCHTAJIbHBIX HWCCICIOBAHNH.

O6paboTka pe3ynbTaTOB OIBITOB.

IK-2
[MocTtpoenne mopenu wuccuemayemoro mporecca. OCHOBHBIC

BUJIbI MOJIENIEN. Pe3ynbTaTel MOIEIMPOBAHUS.

IK-2
3HaueHue u CymHOCTb MOJCIIMPOBAHUA KAaK MCTOJa HAY4YHOTO

ITIO3HaHUs.

[K-2

OcobennocTH KOMITBIOTEPHOTO, MaTeMaTHYECKOTO,




CTaTUCTHUYCCKOT'O U (1)I/ISI/I‘ICCKOFO BHUJOB MOJACIUPOBAHHAL.

[K-2
3HayeHue KpUTEpPHUEB noaooust pu peanuzanuu
MOJETUPOBAHUSI.

[K-2
«Metoj pa3MepHOCTH» MPU ONPEICTICHUU KPUTEPUEB TOI00MS.

IK-2
Metponoruueckoe obecreueHre SKCIepuMeHTa.

o IK-2
Oco0OeHHOCTH W BaXKHEHIIME ATambl KOHTPOJISI KadecTBa Ha
IIPOU3BOJICTBE.

[K-2
[TocTpoeHue rpeKo-IaTHHCKOrO KBaApaTa Mpy paHIOMHU3AIUH.

o o [K-2
WuTerpanbubliii 1 nuddepeHanbHbi 3aKOHbI pacipeieIeHusI.

I1K-2
BelunciieHre MaTeMaTH4ecKoro OXuAaHus U JUCIIEPCHH.

[K-2
OnpeneneHne BEPOSITHOCTHBIX OLICHOK.

[K-2
[locTpoeHune JOBEPUTENBHOTO NHTEPBAJIA.

o [K-2
[TocTpoeHune perpecCHOHHBIX MOAENEN, OLIEHKA 3HAYMMOCTH.
o [1K-2
PoGactHebiit ananu3. Meton Tary4n.

I1K-2
Pacnipenenenne dumepa npu oLeHKE aeKBATHOCTA MOJIEIIN.

I1K-2
Pacuet xoaddunirenTa Koppensimm.

I1K-2
CocraBiieHue MaTpUlbl IIAHUPOBAHUS.

o IK-2
Pacuet ko3¢ (puLeHTOB MaTeMaTUUYECKON MOJIENH.

IK-2
Marpuua mrannposanust LIKPII.

IK-2
[Ipumep  wucnosb3oBanus  LHKPII  npum  onrumuzanum
TEXHOJIOTUYECKOT0 IIPOLECCa TEPMUYECKOIO OKCUIUPOBAHUS.

I1K-2
ITocTpoenue cumruiekca.

I1K-2
OrieHka aIeKBaTHOCTH MOJEIIH.

IK-2
CriaxxuBaHue M METOJ, HAUMEHBIIUX KBAPAaTOB.

o o IK-2
OueHnBaHNE CPETHUX 3HAYEHUHN U AUCIIEPCU.
IK-2

PerpeccuoHHbBIN aHAIN3: TUHENHBIE MOJECIIN.




o o [K-2
PerpeccroHHbIN aHANKU3: HETUHEHHBIE MOJIEIIH.
o [K-2
OueHnBaHUE OJHOMEPHOU MIIOTHOCTH PACIIPEACIEHUS.
o [K-2
OneHuBaHne KOPPENIAIMOHHBIX (PYHKITUH.
o o [K-2
[Tonubiii pakTOpHBIN MIIaH.
[K-2
JIpoOHbIE PETUINKU 1 HETIOJIHbBIE OJOKH.
[K-2
Bo3moxnoctu pecypca «STATISTICA» pans mnpoBeneHus
Hay4YHBIX UCCIICTOBAHUM.
[K-2
[lepcnekTuBbl W OCHOBHBIC€  HANpaBICHUS  Pa3BUTHUS
COBPEMEHHBIX CUCTeM 00paboTku JaHHbIX. «BigDatay.
. [K-2
[IporpammHBbI€ U anmapaTtHble cpeacTBa TexHonoruu «BigDatay
IIPU PEIICHUU aKTYaJIbHBIX 33/1a4 HayYHBIX UCCIICIOBAHUIA.

10.
11.
12.
13.
14.
15.
16.

IIpumepHbIii nepevyeHsb TeM T0KIan0B (npe3entamuii) (ITK-2)

Pomp ¥ 3HaYeHHE SKCIEPUMEHTANBHBIX HWCCIEAOBAHUN JUISI HAy4YHOU W
IIPAKTUYECKOMN JAEATEIBHOCTH.

OcHoBHbI€ 3a7a4¥ ¥ (POPMBI MPOBEJICHUS IKCTIEPUMEHTATIBLHBIX UCCIIEI0BaHUM.
OCHOBHBIE ATaMbl IVIAHUPOBAHUS U OPraHU3ALNKN YKCIICPUMEHTA.

MeTtoauka MpOBENCHHUS JKCIIEPUMEHTAIBHBIX HccienoBanuii. OOpaboTka
pPE3yIbTaTOB OMBITOB.

[Toctpoenne Mojzenu wuccieayeMoro rmnpoiecca. OCHOBHbIE BHJIBI MOJICINICH.
Pe3ynpTarsl MonenMpoOBaHuUs.

3HaYCHHUE U CYITHOCTh MOAECIMPOBAHUS KAaK METOIa HAYYHOTO TTO3HAHUS.
OCoOEHHOCTH  KOMITBIOTEPHOTO, MaTEeMaTUYeCKOTO, CTAaTUCTHYECKOTO U
(bU3UIECKOTO BU0B MOJICTUPOBAHUS.

3HaUYeHUE KPUTEPHUEB TTOA00US MPH peaiu3aIiii MOJASTUPOBAHUS.

«MeToa pa3sMepHOCTHY MPH ONPEIACICHUN KPUTEPHUEB TTOT00HUS.
MeTtponoruyeckoe o0ecrieueHrue IKCIIEPUMEHTA.

Oco0eHHOCTH Y BOKHEHIIIME ITalbl KOHTPOJISA Ka4yecTBa Ha MPOU3BOJICTBE.
[TocTpoeHue rpeko-TaTUHCKOTO KBaipaTa Mpyu paHA0MHU3ALIUH.

WuTerpanbubiil 1 nudepeHnanbHblii 3aKOHbI pacipeieIeHusI.

Brruncienue MmaTeMaTHueCKOro OKUIaHus U TUCIIEPCUM.

OmnpeneneHue BepOATHOCTHBIX OLICHOK.

[TocTpoeHune 1OBEPUTEIILHOIO HHTEPBAIA.




17. IlocTpoeHue perpeCCUOHHBIX MOJENEH, OLEHKA 3HAYMMOCTH.

18. PoGactHbiit ananu3. Metona Tary4u.

19. Pacnpenenenue ®uriepa Mpu OLIEHKE aIeKBATHOCTH MOJICIH.

20. Pacuet xoadduimenTa Koppesium.

21. CocrtaBrieHue MaTpUIlbl IUTAHUPOBAHHMS.

22. Pacuer K03 PUIIMEHTOB MaTEMaTHUECKON MOJIEIIH.

23. Marpuna mnanupoBanus LIKPII.

24. Tlpumep wucnonb3oBanuss [IKPII mnpum ontumMuzanud TEXHOJIOTHYECKOTO
npoliecca TEPMUYECKOTO OKCUIUPOBAHMUSL.

25. Iloctpoenue cumIuiekca.

26. OreHKa aIeKBaTHOCTHA MOJIEIIH.

27. CriaxwBaHUE ¥ METOJI HAMMEHBIITUX KBaIPATOB.

28. OrneHVBaHWE CPEIHUX 3HAYCHUH U TUCIICPCUH.

29. PerpeccHOHHBIN aHAIN3: JIMHEHHBIE MOICTIH.

30. PerpeccuoHHBIN aHAIM3: HEJTUHEHHBIC MOJICITH.

31. OuenuBaHHE OAHOMEPHOM MIIOTHOCTH PaCIpEIEICHHUS.

32. OueHuBaHUE KOPPEISAIUOHHBIX QYHKIIUN.

33. Ilonubié (hakTOPHBI MIIaH.

34. JIpoOHbIe PETUIMKH U HEMOJIHBIE OJIIOKH.

35. Bo3smoxxknoctu  pecypca «STATISTICA» nana mpoBeaeHUS  HAYIHBIX
HCCJIEIOBAHU.

36. IlepcriekTuBBl M OCHOBHBIC HANpaBICHHS PAa3BUTHS COBPEMEHHBIX CHCTEM
o0paboTku nanubiX. «BigDatay.

37. IlporpamMmHbIe U amnmapaTHble cpefcTBa TexHojoruu «BigDatay npu pemennn
aKTyaJIbHBIX 3a]1a4 HAYYHBIX UCCIICTOBAHUM.

KoHTpoJibHBIE 3aJaHUS IO KYpPCY

«KoMnbloTepHbIe cUCTEMBI 00PAadOTKHM IKCNIEPUMEHTAIbHBIX TAHHBIX)
(TTIK-2)

Brinonnenue CTyJAEHTAMU KOHTPOJIBHBIX 3alaHUN CTUMYJIUPYET
1[eJICHANPAaBJICHHOE M3YYeHUE NUCHUIUTMHBI « KOMIBIOTEpHBIE CUCTEMbI 00PabOTKU
OKCIIEPUMEHTAJIbHBIX JAHHBIX» U T03BOJISIET OOBEKTUBHO OIICHUTh KauyeCTBO
YCBOGHHMS UMHU YYEOHOTO Marepuajia MpU OJHOBPEMEHHOM KOHTPOJIE YPOBHS
npodeCCUOHAIBHOW ~ TMOJATOTOBKH.  BBITIOJHEHHWE  KOHTPOJIBHBIX  3aJaHUi
CIIOCOOCTBYET MPUOOPETEHUIO CTYACHTAMH HABBIKOB CAMOCTOSITEILHOM 00pabOTKH
MAaCCHUBOB  JKCIEPUMEHTAJIBHBIX JAaHHBIX TMPH  MMUPOKOM  HCHOJIb30BAHUU
CTaTUCTUYECKUX METOJIOB OLIEHUBAHHUS NTAPAMETPOB U MMPOBEPKHU TUIIOTES.



Kaxnass koHTponbHas paboTa JOJKHA COJEPAkKATh MOJHBINA TEKCT 3aJlaHusl U
NepeuYeHb HUCXOJHBIX JaHHBIX. XOJ pEHIeHUs JOJDKEH BKIOYaTh B cels
HeoOxonumMble moscHeHus. [lpu  Hcmonb30BaHMM MaTeMaTU4YecKuX  (Gopmy
HEO0OXO/IUMO YKa3bIBaTh COOTBETCTBYIOIIME MCTOYHUKH U3 MPUIIAraeMOro B KOHIIE
pabOTHI CIIMCKA MCITOJI30BAHHOM JINTEPATYPHI.

PabGota npexacraBnsiercss Ha cTaHgapTHBIX jauctax 297 x 210 (A4), rae TekcT
MIPUBOJNTCS] HA OJHOW CTOpPOHE JucTa. Ha TUTYIpHOM JHCTE HEOOXOAMMO YKa3aTh
HaVMEHOBAHUE JTUCIUIUIMHBI, PaMUIMI0 (B UMEHHUTEIHHOM MaJekKe) U UHUIIHAIIBI
CTyJIeHTa, a Takke Imudp 3a4eTHOM KHUXKKUA. Bce paboTbl JOMKHBI OBITH
JaTUPOBAaHbI M mojnucanbl. HeOpeskHo M HempaBWIbHO OQOpPMIICHHBIE 3a/laHUs K
IPOBEPKE HE TOMYCKAIOTCHA.

[Tocne mpoBepku MpenoAaBaTeieM U BHECEHUSI CTYACHTOM HEOOXOIUMBIX
WCTIPABJICHUN KOHTPOJIbHBIE PaOOTHhI JOJDKHBI OBITH MPEACTaBICHBI K 3alluTe, a
CTYICHT — JIONMYIIEH K COOECEJOBAHUIO IO TEMATUKE BHITIOJIHEHHBIX 3aJaHUN.

KourpoanHas padora 1

1. PackpbITh 3Hau€HHE U CYIIHOCTb MOJEIMPOBAHMUS KaK METOJAa HAYYHOTO
no3HaHus. IlepeuncauTs OCHOBHBIE BUbI MOJAEIUPOBAHUS, BbIIEINB OCOOCHHOCTH
KOMIIBIOTEPHOI'0, MaTEeMaTHYECKOIr0, CTATUCTUYECKOT0 U (PU3MYECKOIO BHUJOB
MOJEIIUPOBaHUSA. YKa3aTb BAaXXHOCTh BBIOOpA  KpUTEPUEB MOA0OMS  IpHU
OCYUIECTBJIEHUU MojenupoBanuu. [lpuBecTn mnpumepsl NPUMEHEHHUS METOOB
MOJEJIUPOBAHUS MTPU PELICHUU IPAKTUYECKUX 3a]1a4.

2. Onucate BaXXHEHIIME OTambl KOHTPOJS KayecTBa Ha IPOU3BOJICTBE.
[lepeuncinTh pemiaeMple 3a7adyd, HAa3BaThb OCHOBHBIE THUIIBI KOHTPOJIBHBIX KapT,
yKa3aTh HOPAJOK YCTAHOBKH KOHTPOJIBHBIX MPEAEIIOB.

3. OOBsACHUTH Ha3HAUEHUE U YKa3aTh MPSAO0K peau3aluy paHI0MU3alUU NIPU
MPOBEICHUH  JKCIEPUMEHTAIbHBIX  HccienoBanuil.  IlpuBectn  mpumepsl
MCIIOJIb30BaHUS JJATUHCKUX U IPEKO — JJATUHCKHUX KBAJPATOB.

4. PackpbITh OCOOEHHOCTH MCIOJIb30BaHMUS MeToAa Taryuu mpu MpoOBEAECHUU
poOacTHOro MJaHUpPOBaHUS HKcnepuMeHTta. lloka3zaTe 3HaueHWe MeToda s
pEeLIeHUs IPAKTUYECKUX 3aa4.

Omeemvi Ha 6onpocvl KonmponvHoti pabomsl 1 He 00CHbI 3aHUMAmb Oonee 4 cmp.

KourpoanHas padora 2

B xoxe skcrnepuMeHTalIbHBIX MCCIICAOBAaHUM ObUTH peann3oBaHbl 20 OIMBITOB.
KoHkpeTHbIe 3HAYCHHUS MMOJTyYECHHBIX BHIOOPOYHBIX MACCHBOB MPEICTABICHBI B BH/IC
niepBoit (X7) u Bropoii(Y1) HaOmrogaeMbIX Oe3pa3MepHBIX BEINYHH:



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.

WcxonHbiit MaccUB JIaHHBIX HEOOXOAUMO MPeoOpa3oBaTh, YMHOKUB YUCIIOBBIE
3HAUYCHHUS KaXKIOW W3 HAOMIOMAaeMbIX CIIyJallHBIX BEJIMYMH Ha KBajapaT
cooTBeTcTBYIOMEro kodddumuenta (G umu L), onpenensieMoro B COOTBETCTBUU C
WHIUBUIyAIbHBIM MUA(QPOM W3 3a4€THOW KHIKKM CTyneHTta. [l mepBoit
0e3pa3MepHOil BemnunHbI 3TOT Ko durment (G) paBen nocneaneit nmudpe mudpa,
a 11 BTOpoi BennuuHbl (Kodddunuent L) — npeanocnenneit mudpe. Ecnu mudpa —
0 (Homb), TO BMecTO Hee Hcmnoib3yerca uuciao 10. Hampumep, manga mumdpa uz
3a4eTHON KHIKKHU « 12345 3HaueHUs IEpBOl BETMYMHBI TOKHBI ObITH YMHOYKEHbI
na 52 (G=5), a s Bropoii — Ha 4% (L= 4). IIpeoOpa3oBaHHBIE MACCHBBI HCXOIHBIX
JTAHHBIX MOYKHO TIPEJICTABUTH B BUJIC:

npeodpazoBannbiii MaccuB X17: 900, 1025,... 1425;

npeoOpa3oBanHbIi MmaccuB Y1: 64, 160... 112.

[Tocne BhIMONMHEHUS MpeoOpa3oBaHuil TPeOyeTC s PEeIIUTh CISAYIONINE 3a1a4u:

1) JIns Kaxmoil M3 BENMYMH OLEHUTh cpeqHue 3Hauenus (X u Y ),
CpeIHEKBaIpaTHYECKHe OTKIIOHEHUS Oy U Oy , a Takxke aucnepeuu D, u Dy.

2) [TocTpouTh AOBEpUTETBHBIC WHTEPBAIBI ISl CPEAHUX 3HAYCHHHA C
HAJEKHOCTBIO Py = 0,9; MOBTOPUTE OCTpOCHUS TIpH P = 0,95,

3) OueHuth KO3(QPUIMEHT KOpPETSAIUH I.
4) Onpenenuth ypaBHEHUS IPSIMOM U 0OPAaTHOM JIMHEWHBIX PETPECCHIA.
5) [To pesynmpraraMm myHKTa 4 TOCTPOUTH TpadUyecKue 3aBUCHMOCTH,

OTMCTHUB Ha PUCYHKaX PaCIIOJIOKCHUC SKCIICPUMCHTAJIbHBIX TOYCK.

6) Jnsg Kaxaom W3 BEIWYAH MPOBEPUTH THUIIOTE3Y O TOM, UYTO €€
OJHOMEPHOE pacCpeeIICHUE SIBISETCS HOPMAJIbHBIM.

KourpoanHas padora 3

Jlns nByx(hakTOpHOW MOJMHOMHAIBHOW MOJENH C BapbUPOBAHUEM BXOJIHBIX
MEPEMEHHBIX Ha JIBYX YPOBHSIX HEOOXOIUMO:

1) [Toctpouts ITOJIHBIN GbakTOpHBII  TWIAaH | IIPEICTaBUTh
COOTBETCTBYIOLLYIO MaTPUIy TIJIAHUPOBAHUS.

2) [IpuBectr ypaBHEHHSI JJIsl BRIYUCICHUS KOA(P(HUIIUEHTOB UCCIIETyEeMOM
MOJICJIU TI0 pe3yIbTaTaM U3MEPEHUH.

3) OnpenenuTs yCIOBUS TPOBEICHUSI OTIBITOB.



4) Bocnonb30BaBIIKCh MOTYyYEHHBIMU paHee (KOHTPOJIbHAs paboTa 2)
oueHkamu gucnepcun D, u Dy, oOLeHuUTP 3HAYMMOCTH pacCUUTAHHBIX
KO3(QPUIMEHTOB peErpecCUOHHON Moaenu. [Ipyu nmpoBeaeHNN BBIYUCIEHUN BBIOPATh
3HaueHue kodpduimenta CteronenTa A ypoBHsa 3HaunMocTt oo = 0,1. [ToBToputh

BbruucieHus npu o = 0,05.

HartypaneHble 3HaueHUs auana3oHa BapbUPOBAHUS TOMYyYAOT YMHOXCHUEM
XapaKTepuCcTHIeCKoro KoddduimenTta, ompenensieMoro mmdPpoM U3 3a4eTHOU
KHUXKKHU, HA 100 — m1s1 BepxHero, U Ha 10 — a1 HkHEro ypoBHs. J[Jisi mepBoro
(dakTopa 3TOoT KO3 uIMeHT paBeH nociaeaued nudpe mudpa (G), a 11 BTOPOro
dbakropa — npeanociennei mudpe (L).

[Ipy BBIMOJIHEHUH KOHTPOJBHOTO 3aJaHHs CTYAECHTHI MOTYT HCIIOJIb30BaTh
pecypcel  Mathcad, STATISTICA, DOE++ wmm apyrue  JOCTYIHBIC
BBIUMCIINTEIILHBIE CPECTBA.

Ilepedenn 1a00paTOPHBIX padoT

Koin-Bo
YacoB

w HanmMmenosanne OcwHamenue

BBoaHoe 3aHsaTHE MO TA0OPATOPHOMY
1 npakTukymy. M3ydenue naboparopuoit | JIJabopaTopHbIil CTeH T 4
0a3bl. MeToIbI OIIEHKH TTOTPEITHOCTEH.

N3yuyenue GpyHKINUU U TTIOTHOCTH
2 pacnpeneneHus BEpOSITHOCTH JlaGopaTopHBIil CTEH/T 4
CIIy4ailHOM BEJIMYMHBI.

N3yueHne HOpMaJIbHOTO 3aKOHA

pacHpesieeHIs JlabopaTopHBIil CTeH]T 4




[TocTpoeHue perpecCuOHHON MOZEIIH
BAX 31€KTpOHHOI JIaMITbI TPUOA.

JlabopaTtopHas pabora Ha
ITK

[TocTpoeHue noJIMHOMHUATIBHON
Mojzienu BAX Tpuoza ¢ mpuBieYeHUEM
METOJIMKH TOJIHOTO (JaKTOPHOTO
AKCIIEPHUMEHTA.

JlaGoparopHas paboTa Ha
ITK

MateMaTuyeckoe MOJIETMPOBAHKE PU
ONTHUMH3ALUN TEXHOJIOTHYECKOTrO
IpoLecca TEPMUIECKOrO
OKCUIUPOBAHUS.

JlabopaTtopHas pabora Ha
ITK

[TocTpoeHune nMoJIMHOMHATIBHON
Mojiend BAX TyHHEJIBHOTO JIMO/1a

JlabopaTtopHas pabora Ha
ITK

CUMILIEKCHBIN MCTOI INIAaHUPOBAHU .

JlaGoparopHas paboTa Ha
I1K

CoBpeMeHHBIN aHAJIN3 JAHHBIX B
cucteme STATISTICA

JlabopaTtopHas pabora Ha
ITK




