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1. Ileau ocBOeHNSI JUCHMILIHHDI.

K ocHOBHBIM neJadaM OCBOCHUA OUCHHUIIIHNHBI «KOMHBI-OTGPHLIG CHCTCMBI
O6pa6OTKI/I OKCIICPUMCHTAJIBHBIX JAHHBIX» CIICAYCT OTHCCTHU!

- (popMUpOBaHUE Yy CTYJICHTOB 3HAHUH 0 (hopMax, METOJaX U CPECTBAX OpPraHU3aIuu U
MIPOBEJICHUSI AKCIIEPUMEHTAIILHBIX UCCIECOBAHUM MTPU MPOEKTUPOBAHUU, UCCICTOBAHUU
M JKCIUTyaTallud CUCTEM U CPEJACTB YIPABICHUS B MAIIMHOCTPOUTEIBHBIX OTPACISAX
MPOMBIILJIEHHOCTH, a TAKXKE, B )KOHOMHUKE, HA TPAHCIIOPTE U T. [I;

- U3YYCHHC TCOPCTHUUCCKHUX MOJIOKEHU I opraHu3alvy W INIAHHPOBAHUA SKCIICPHUMCHTA
U OCHOB TCOPHHU KOMHBIOTGpHOfI O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX OAdHHBIX Ha 0aze
IMIOJIYUYCHHBIX  PaHCC 3HAHUM IIpn  MHUPOKOM  HCIIOJIB30BAHHH COBPCMCHHBIX
KOMIIBIOTCPHBIX CUCTEM O6pa6OTKI/I SKCIICPUMCHTAJIbHBIX JaHHBIX,

- npuoOpeTeHne CTyZAECHTaMU HAaBBIKOB KOMIIBFOTEPHOU 00paboTKH
AKCIIEPUMEHTAJBHBIX AAHHBIX MPH y4€T€ TEXHUYECKUX TPEOOBAHMI MM KOHKPETHBIX
yCIOBUII  TPOBEJCHMS]  OIBITA, IMPEANoJaralonie Mocienymromy  00paboTKy
NOJIYyYEHHBIX  PE3yJIbTAaTOB  C  IPUBICYEHHUEM  MATEMaTH4YeCKOro  amrapara
JUCIIEPCUOHHOTO, PErPECCUOHHOIO WIM KOPPEIALMOHHOTO METOA0B aHAJIN3A,

- TOJATOTOBKY CTYJIEHTOB K JESITEIHBHOCTH B COOTBETCTBUU C KBaTU(UKAIIMOHHON
XapaKTEPUCTUKON OakayiaBpa Mo HapaBJICHUIO.

K ocHOBHBIM jagavdaM OCBOCHHA JUCHUITIIMHBI ((KOMHBIOTepHBIe CHUCTCEMBbI
O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JAHHBIX)» CICAYCT OTHCCTU!

- aHAJIM3 HAYYHO-TEXHUYECKOW HH(POpPMAIMH, OTEYECTBEHHOTO M 3apyO0eHOTO
OTIBITA [0 TEMATUKE UCCIICIOBAHUS;

- ydacThe B paboTax IO OpraHu3alMi MU TMPOBEICHUIO SKCIEPUMEHTOB Ha
JIEHUCTBYIONTUX 00BEKTAX MO 3aIaHHON METOJIUKE;

- 00paboTka pe3yNbTaTOB AKCIEPUMEHTAIBHBIX MCCIICIOBAHUN C MpPUMEHEHHEM
COBPEMCHHBIX MH(OPMAITMOHHBIX TEXHOJIOTHI i TEXHUIECKUX CPEJICTB;

- IPOBEJCHNE BBIYMCIIUTENBHBIX YKCIIEPUMEHTOB C UCIIOJIB30BAHUEM CTaHAAPTHBIX
IIPOTPaMMHBIX CPEACTB C LIEJIbIO MOIYYECHUS] MATEMATHUYECKUX MOJECIIEN NPOLECCOB U
00BEKTOB aBTOMATHU3ALMHU U YIIPABIICHUS;



- MOJrOTOBKA JIAHHBIX M COCTaBJieHHE 0030pOB, pedepaToB, OTUETOB, HAYUHBIX
nyOnuKalMii ¥ JIOKJIAJ0B Ha HAYYHBIX KOH(EpEeHLHUSX W CEeMUHapaxX, y4acTHe BO
BHEJIPEHUU PE3yJIbTAaTOB UCCIIEIOBAHUN U Pa3pabOTOK.

2. Mecto mucuumiudbl B cTpykrype OOII 6akanaBpuara.

Huctunnuna «KommbroTepHble  cucTeMbl  00pabOTKH — AKCHEPUMEHTABHBIX
JTaHHBIX» OTHOCcUTCS K pasmeny bl.1.34 OGnoka Bl oO6s3aTenbHOM IUCITUTUTMHBI
OCHOBHOM 00pa3oBaTelbHOM MpOorpaMMbl OakaiaBpraTa.

«KoMmbloTepHble  CHUCTEMBI  OOpabOOTKM  SKCIEPUMEHTAIBHBIX  JaHHBIX)
B3aMMOCBSI3aHa JIOTUYECKHM M  COJIEPKATEIbHO-METOJUYECKH CO  CJICIYIOIIUMU
aucHuIIMHamMu u npaktukamu OOIT:

B oosaz3amenvrou yvacmu bnoxa 1:

- KoMnproOTEpHBIE TEXHOJIOTUY B aBTOMAaTU3alluH OTPACIIH;
- OCHOBBI HHXEHEPHOTO JENA,;
- Breicmrag maremaTHka.

OcBoeHre Marepuaia o JUCHUILUIMHE JOJDKHO OINMUPAThCS HA 3HAHUSA, YMEHUSA U
HaBBIKH, MPUOOPETEHHBIE B pE3yJIbTaTe OCBOEHUSI MPEAIICCTBYIONIUX JTUCHUILIUH
(momyneit): «KommnproTepHas rpaMOTHOCTBY, «BrIcias MmaTeMaTuka» u Jp.

B uacmu ¢hopmupyemoui yuacmnuxamu 0opazosamenvbHbix OmMHOUEHULL
- YnpasieHue NpoeKTaMHu.

3. IlepeyeHb MUIaHHpPYeMBIX pe3yJbTAaTOB O0y4YeHUs] MO JAUCHHUILIMHE
(MoayJIl0), COOTHECEHHbIC C INIAHUPYEMBIMH pe3yabTAaTaMH OCBOCHUS
o0pa3oBaTeJIbHOM MPOTrPAMMBI.

B pesynbrate oCcBOEHUs AMCIHMUIUIMHBI (MOIYJIA) Yy oOydarouuxcsi GopMUPYIOTCS
ClIeyIoIe KOMIETEHIIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOIIME Pe3yJbTaThl
oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINUX KOMIETCHLINH:

B pesyabrare
OCBOCHUSA
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIICTEHIIMU nporpaMmmbl oﬁyqennﬂ o AMCHUIIJIMHE
00y4yarOLIHiicsl 10JIKEH
o0JsagaThb




OIIK-11 OIIK-11. Croco0OeH | 3HaTh:

MPOBOJIUTH Hay4yHBIC | - OCOOGHHOCTH  BBIOOpPa  OCHOBHBIX W
9KCHEPUMEHTHI C | BcrioMorarenbHbIX MaTepHaoB s
UCTIOJIb30BaHUEM W3TOTOBIICHUS M3JENUH, CIOCOOBI pean3aluu
COBPEMEHHOT0 OCHOBHBIX  TEXHOJOI'MYECKMX  IIPOLECCOB,
UCCIIEI0BATEIHCKOTO AQHAJTUTMYECKUE W YHCICHHBIE METOABI TpU
000pyI0BaHUs U | pa3paboTKe UX MaTEMaTUYECKUX MOJIENIEH;
npuOOpoB,  OLICHUBATH | YMeTh:

pe3yibTaThl - HUCIOJIb30BaTh ~ METOABl  CTaHJAPTHBIX
UCCIIEI0BAHNM; UCTIBITAHUA  TI0  OMNpeJeNeHHI0  (pU3HKO-

MEXaHUYECKUX CBOMCTB M TEXHOJOTMUECKHX
[OKa3aTesiell MaTepuagoB U TOTOBBIX W3JIEIIHM,
CTaHJIapTHBIC METO/IbI UX TPOCKTUPOBAHUS;
BJIAJETh:

- MPOTPECCUBHBIMU METOJIaMU HKCILTyaTalluu
U3 1CITINH;

- HEOOXOIMMBIMHU TEOPETUUYECKUMU "
MPAaKTUYECKUMU  HABBIKAMH  MCIIOJIb30BaHUSA
KOMITbIOTEPHBIX CHCTEM 00paboTKu "
MPEJICTABICHUS SKCIIEPUMEHTAIbHBIX TAHHBIX.

4. CTpyKTYypa M cofepKaHue IMCUUILIHHBI.

OO6mIast TpyA0€MKOCTh JAUCITUIIMHBI COCTaBIsAeT 4 3a4eTHbIC €AWHUILIBI, T.e. 144
aKaJIeMUYECKHX Jaca (M3 HUX /2 yaca — caMOCTOsITeIbHAsI padoTa CTYJICHTOB).

Pa3nenbt JTCIUTUTHHBI «KomMrproTepHbIe CUCTEMBI 00paboTKu
AKCIIEPUMEHTAIBHBIX JAHHBIX)» U3YYaOTCS B BOCBMOM CEMECTPE YeTBEPTOTO Kypca.

Ha aynutopHble 3aHATHSI OTBOAATCA /2 Yaca: JIeKIMH — 36 4acoB, 1a00paTopHbIE
paboThl — 18 wacoB, cemuHapckue 3aHATHSI — 18 yacoB, popMa KOHTPOJIS — DK3aMEH.

Crpyktypa U coaepkanue AUCHUILIUHBI « KOMIIbIOTEpHBIE CUCTEMBI 00PaOOTKH
AKCIIEPUMEHTAJIbHBIX JIAHHBIX» 10 CPOKaM U BUJaM pabOThl oTpaxeHbl B [Ipunoxxenun

1.

Conep:xanue pa3aesioB IMCHUNIAHBI

e Bgeaenune. Ponp W 3HaYEHHE SKCIEPUMEHTAJBHBIX HWCCIEIOBAHUM IS
HAay4YHOU U MPAKTUYECKOU IEATEIBHOCTH.

e OcHOBHbIE 3amauu U  (HOPMBI  TMPOBEACHUS  DKCIEPUMEHTAIBHBIX
HUCCIIEeI0OBAHMIA.

e (OCHOBHBIC 3TaIbI IIAHUPOBAHUA U OPIraHrU3allluU SKCIICPUMCHTA.



IToctpoenne wmopenu wucciaenyemMoro mporecca. Buabl U pe3ynabTaThl
MOJIETTUPOBAHUSI.

Meronrka TpOBENEHUS SKCIEPUMEHTAIBHBIX HcciieqoBaHui. OOpaboTka
pe3yJIbTaTOB OMBITOB.

OCHOBBI TCOPHUHU BGpOSITHOCTGﬁ 1 MaTEMaTHYE€CKOM CTaTUCTUKHU. TodyedHbIC
N MHTCPBAJIbHBIC OICHKH. HpOBepKa CTAaTUCTHYCCKHUX I'IIOTC3.

CraTucTUYEeCKUM aHAIN3 9KCIICPUMCHTAJIbHBIX TaAHHBIX.

TeopeTndyeckrue OCHOBBI IIPUMEHEHHsI PETPECCHOHHOIO aHaIM3a IIpU
CTaTHUCTUYECKOM  0O0pabOTKE  HSKCIEpPUMEHTAJIbHBIX JaHHbIX. Merton
HauMeHbIIMX KBaAparoB. 3Hadenne MHK — perpeccum mis pemenus
MIPAKTUYECKUX 3a/1a4.

JlucnepcruoHHbIN aHaIu3 npu CTaTUCTHUYECKOM 00paboTKe
AKCIIEPUMEHTAJIbHBIX TaHHBIX. [[puMepsl NpakTUUECKOTrO IPUMEHEHUSI.

KoppesAMOHHBIT METOJ aHaiau3a IpU NPOBEICHUHU CTaTUCTUYECKON
00pabOTKM  3KCHEPUMEHTANbHBIX JaHHBIX. [lpumepsl mpakTUYECKOH
peanu3anuu.

[InanupoBanue sxcriepumenTa. [lonubiil pakTopHblil skcniepuMent (I1DI).
Hpo6ubrii Gpaktopubiit skcriepuMenT (D).

OptoroHaneHble TUIaHbl. LleHTpallbHOE KOMMO3MLIHMOHHOE OPTOrOHAIBHOE
mwianupoBanre (LIKOII) u meHTpaJibHOE KOMITO3UIIMOHHOE POTOTA0CIBHOE
(LIKPIT) mnanupoBaHue.

[InaHnpoBaHUE IKCTPEMATIBHOTO KCIIEPUMEHTA.
CuMIIEKCHOE TJIAaHUPOBAHUE.
[InaHupoBaHuEe IKCIIEPUMEHTA B YCIOBUSX HEMIPEPHIBHOTO MTPOU3BO/ICTRA.

KommbroTepasie cucteMbl 00pabOTKH OMBITHBIX JaHHBIX. CTaTUCTUYECKHE
dyukuuu Microsoft Exel, Mathcad, DOE++ (ReliaSoft.com) u npou.

Copemennsbiii ananus nanabIx B cucteme STATISTICA (statsoft.com).

IlepcieKTUBBI ¥ OCHOBHBIE HAIpPaBJICHUS PA3BUTHS COBPEMEHHBIX CHUCTEM
obpabotku nansbix. [lonsrtue «Big Data». [Iporpammubie U ammapatHbie
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cpenctBa TexHosorun «Big Datay mnpu pemieHMM axkTyaJdbHBIX 3ajlay
Hay4YHBIX UCCIICIOBAHMIA.

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTHH.

Metonuka npenojaBaHusi JUCHUILTUHBI «KoMIbloTepHbIe cUCTEMBI 00pabOTKH
HKCIIEPUMEHTAJIbHBIX JaHHBIX» M pealu3alus KOMIIETEHTHOCTHOTO I0/X0Ja B
U3JI0)KEHUM M BOCIPUSATHUM MaTepuana ¢ Leaplo (OpMHpOBaHUS M Pa3BUTHS
npo(eCCUOHATBHBIX HABBIKOB OOYyYaroOlUXCs IPEAyCMaTpUBAET HCIOJIb30BaHHUE
CIEIYIOIUX AaKTUBHBIX W HHTEPAKTHUBHBIX (OpM TpOBENEHUS TPYNIOBBIX,
WHIUBUYAIbHBIX, ayJWTOPHBIX 3aHATUH MpPU OJHOBPEMEHHOM  BBIIOJHEHUU
BHEAYJUTOPHOM pabOTHI:

—MOATOTOBKAa K  BBINOJHEHUIO  JA0OpPaTOPHBIX paboT B  J1abopaTopHsIX
YHUBEPCUTETA,;
— MOATOTOBKA, MpPEJCTaBICHHE U OOCYXJACHHE NpPE3CHTAUA Ha CEMHUHAPCKUX

3aHATHUAX;

— OpraHu3alys U MPOBEJCHHE TEKYIIEro KOHTPOJIS 3HAHWM CTYACHTOB B (opMme
YCTHOTO OITPOCa,;

— TIPOBEJCHHWE HWHTEPAKTUBHBIX 3aHATUM MO TMPOIEAype TMOATOTOBKU K
KOMIIBIOTEPHOMY TECTUPOBaHUIO B cuctemMe «MeHTop» kKadeapsl «ABTOMaTHKa H
YIIPABIICHHUEY;

— HCIOJIb30BaHUE MHTEPAKTHUBHBIX (OPM TEKyIIero KOHTPoJisi B ¢opMme
ayIUTOPHOT'O KOMITBIOTEPHOTO TECTUPOBAHMSI.

VYnenbHBI BeC 3aHSATUN, MPOBOJAMMBIX B WHTEPAKTUBHBIX (Popmax, ompeserncH
TJIaBHOM  1I€7IbI0  00pa3oBaTeIbHOM MPOTpaMMbl, OCOOEHHOCTHIO KOHTHUHIEHTA
0o0yyJaromuxcst U cojep>KaHueM IUCHUIUIMHBI «KoMmmbloTepHble cUCTeMbl 00pabOTKH
OKCIIEPUMEHTAIBHBIX JTaHHBIX» H, B MEJIOM M0 AucHuIumHee, coctaBmsger 40%
ayIUTOPHBIX 3aHATHH. 3aHATHS JIEKIIMOHHOTO THMa cocTaBiusaioTr 50% ot oO0wrema
ayAUTOPHBIX 3aHATUMN.

6. OueHo4HbIe cpeacTBa AJIsl TEKYIIEero KOHTPOJIsl YCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTeCTAlMM 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4e0OHO-MeTOANYeCKoe
o0ecnevyeHne caMOCTOATENbHON PadOThI CTYICHTOB.

B npouecce o00ydeHus HMCHONB3YIOTCS CHEAYIOLIME OLEHOYHbIE (DOpPMBI
CaMOCTOSITENIbHON pPabOThl CTYJEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Y MMPOMEKYTOUHBIX aTTECTAIIUN:

- B poIiecce 00yYeHHsI MPETyCMOTPEHBI TOKIIAAbI CTYICHTOB;

- UHJIUBUTYATBHBIA OIIPOC;



- BBIIIOJIHEHUE KOHTPOJIbHBIX 3aJaHU;

- IPOBEJECHUE UHTEPAKTUBHBIX 3aHATUH MO KIFOYEBBIM BOIPOCAM JAUCLUILIMHBI;
- IOATOTOBKA K BBINOJHEHUIO JA0OOPATOPHBIX padOT M UX 3aIIUTA;

- DK3aMEH 110 MaTepuajiaM Kypca.

OlLlcHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS YCHEBAEMOCTH MPEANOJIAraroT
UCIIOJIb30BaHUE CAaMOCTOSITEIbHBIX Pa0O0T, TPH BBIMOJHEHUH KOTOPBIX, CTYACHTHI
OTBEYAIOT HA TMOCTABJICHHBIE BOINPOCHI W BBINOJHSAKOT KOHTPOJBHBIE PACUCTHHIC
3aaHusa. B 1mensx oOecrnedeHus JOJDKHOTO KOHTPOJISE OCBOCHHS OOYYarOIIUMUCS
A3y4aeMOro IPEIMETa, KOHTPOJIbHBIE 3aJaHWs, COOTBETCTBYIOIIME KIIOUYEBBIM
pasfenaM JUCHMIUIMHBI, ONPENEISAIOTCS JJIs KaXAOTrO CTYAEHTA WHAWUBHIYAIBHO,
HCXOJI U3 HOMEPA €ro 3a4€THON KHUXKKH.

OO6pa3upl KOHTPOJBHBIX 3aJaHUN, TEM JOKIAJ0B, KOHTPOJBHBIX BOMPOCOB JJIS
MIPOBEACHUSA TEKYIIETO KOHTPOJIS, IPUBEACHBI B ITPUJIOKECHUH.

6.1. ®oH OLIEHOYHBIX CPEACTB IJISl POBEICHUS MPOMEKYTOYHOMH ATTECTALNH
00y4arIIMXCcs M0 JUCHUILIMHE (MOIYJII0).

6.1.1. IlepeueHbp KOMIETEHIIMI C yKa3aHUEM STamoB UX (OPMUpPOBAaHMS B MpoOIECCe
OCBOCHHMS 00pa30BaTEIHHON MPOTPAMMBI.

B pesynprare oCBOCHUS AUCHUILIMHBI (MOIYNs) (DOPMUPYIOTCS CIICIYIOIIHE

KOMIICTCHIIH:
Kon B pe3ysbTare ocBoeHusi 00pa30BaTeJIbHONH NMPOrpaMMbl 00y4aKOIUICSA
KOMIIEeTeHIIUH A0JIZKEeH 00J121aTh
OIlK-11 OIIK-11.  CrmocobeH  NpoBOAUTH  HAyYHbIE  3KCHEPUMEHTHI  C
HCIOJIb30BAHUEM COBPEMEHHOI'O MCCIIE0BATENIbCKOIO 000pYyJOBaHUSA U
puOOpPOB, OLIEHUBAThH PE3YIbTATHI HCCIEAOBAHUNL;

B mnporecce ocBoeHusi 00pa3zoBaTENbHOW MPOTrpaMMBbl TaHHbIE KOMIIETEHLIUH, B
TOM 4HCI€ UX OTJeJbHbIE KOMIIOHEHTHI, (OPMHUPYIOTCS B XOAE OCBOEHUS
00y4aroIuMUCs JUCUMILTUH (MOYJIeil) MOATamHO, B COOTBETCTBUU C YUEOHBIM TJIAHOM
U KaJeHIapHbIM TpaduKkoM y4eOHOTO mpoliecca.

6.1.2. Onucanue nokasaresed 1 KPpUTEPUEeB OLCHNBAHUS KOMIICTCHIIMH,
(hopMupYyeMBIX 10 HTOTaM OCBOCHHS INCHUILIUHBI (MOYJIS1), OMUCAHUE IIKAJ
OLIcHMBAHUS



[loka3arenem

OLICHMBAHUA

KOMIIETEHIINHN

Ha

Pa3INYHbIX

oTallax

(GopMupoBaHus SBISETCS TOCTHKEHHE OOYYaIOIIMMUCS IUIAHUPYEMBIX PpPe3ylIbTaTOB

00y4eHUs MO JUCUUILIUHE (MOJIYIIIO).

OIIK-11. CnocobeH MpOBOAMTH HAyYHBIE SKCHEPUMEHTHI C HCIOJIB30BAaHHEM COBPEMEHHOTO
HCCIIEI0BATEILCKOr0 000py10BaHUs U IPUOOPOB, OLIEHUBATh PE3yJIbTaThl HCCIIEOBAHUN;

Kpurepun ouneHuBaHusi

aHAITUTHUYECKNE U
YHUCIEHHBIE METOIBI
pu pa3paboTKe uxX
MaTeMaTHYECKUX
MOJIENEN.

YHCJIEHHBIE METOIbI
npu pa3paboTke ux
MaTeMaTHYECKUX
MOJIENIEH.

YHCJIEHHBIE METObI
npu pa3paboTke ux
MaTeMaTHYECKUX
MOJIENEN.

IHoka3areanb
2 3 4 5

3HATH: OOyy9arormmiicst OO0yuaromuiics OOyuarommiicst OO0yuatontuiics
- 0COOCHHOCTH JEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPUPYET
BbIOOpA OCHOBHBIX M | TIOJIHOE OTCYTCTBHE | HEMOJHOE YaCTUYHOE MIOJTHOE
BCIIOMOraTeJIbHbIX NN HEAOCTATOYHOC COOTBETCTBHUEC COOTBETCTBUEC COOTBCTCTBHUC
MaTepuasgoB s COOTBETCTBUE 3HAHUHU 3HaHUHI 3HAHUHU
W3rOTOBIICHHS 3HAHHUH ocobOeHHOoCTE! ocobeHHOCTE! ocobeHHOCTEH
U3/EIHH, CIIOCOOBI ocobeHHocTeH BHIOOPa OCHOBHBIX M | BEIOOpA OCHOBHBIX M | BBIOOpA OCHOBHBIX U
peanu3anyun BEIOOpA OCHOBHBIX H | BCTIOMOTATEIBbHBIX BCIIOMOTATEIBHBIX BCIIOMOTATEILHBIX
OCHOBHBIX BCIIOMOTATEIBHBIX MaTepHaJoB IS MaTepHaIOB IS MaTepHaJiOB IS
TEXHOJIOTHICCKUAX MaTepHaIOB IS W3TOTOBJICHHS H3TOTOBIICHUS H3TOTOBIICHUS
TIPOIIECCOB, H3TOTOBIICHUS W3IETUH, CTIOCOOBI M3JENUH, CIOCOOBI U3JENUH, CIOCOOBI
AaHATTUTHICCKHC U M3, CIOCOOBI peanu3am peanu3ayn peanu3am
YHUCJIICHHBIC MCTO/AbI pcaiusanu OCHOBHBIX OCHOBHBIX OCHOBHBIX
npu pa3pa60TKe ux OCHOBHBIX TCXHOJIOTHYCCKHUX TEXHOJIOTHYCCKUX TEXHOJIOTHYCCKHUX
MaTeMaTHYeCKUX TEXHOJIOTHYECKUX MIPOIIECCOB, HPOIIECCOB, IIPOIIECCOB,
Mojieneit. MIPOIIECCOB, aQHATUTUYECKHE U AQHAIUTHYECKUE U aHAJUTUYECKHE U

YUCIIEHHBIE METO/IbI
pu paspaboTke ux
MaTeMaTHIECKUX
MOJIENEH.
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yMeTh: OOyuaromuiicst He OO0yuaromuiics OOyyaromuiics OO0yuaronuiics
- UCTIOJIb30BATh yYMEET WIH B JIEMOHCTPUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
METOJIBI HEJIOCTaTOYHOM HETOJIHOE YaCTHYHOE MIOJIHOE
CTaHAAPTHBIX CTETICHN YMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
UCTIBITAaHHH 110 HCTIONb30BaTh yMeHHUH CJICTYFOIITIX CIIEAYFOLTNX
ONPEIECIICHUIO METOJIbI HCIOJIb30BaTh YMEHUI: YMEHHUI:
¢dusmKo- CTaHAAPTHBIX METOJIBI - UCTIONIb30BATh - UCTIONIb30BaTh
MEXaHWIECKUX UCTIBITAaHHH 110 CTaHapTHBIX METOJIBI METOJIBI
CBOHUCTB U OTIPEICTICHHUIO WCTIBITaHHH 110 CTaHapTHBIX CTaH/AAPTHBIX
TEXHOJIOTHYECKHX ¢busmKo- OTIpeIeICHUIO UCTIBITAaHUH 110 UCTIBITAaHUH 110
roKazaTenei MEXaHWYECKUX ¢usmko- OIIPE/ICTICHUIO OIIpEIeICHUIO
MaTepuaioB U CBOWCTB 1 MEXaHUYECKUX ¢dusmKo- ¢busmKo-
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 oKazarejieu
CTaHAApTHBIE TOTOBBIX U3/EIHH, MaTepHalioB U MaTepuanoB 1
METOJBI UX CTaH/IapTHBIC TOTOBBIX M3EIHH, TOTOBBIX U3/CIHH,
MIPOCKTUPOBAHMUSL. METOJIBI HX CTaH/apTHbIE CTaH/apTHBIC
MPOEKTUPOBAHMS. METO/BI UX METOJIBI UX
Jomyckarorcst MIPOEKTUPOBAHUS. MIPOEKTUPOBAHHS.
3HAYUTEIIbHBIE Homnyckarores
OILIHMOKH, HE3HAYUTEIIbHbIC
MIPOSIBIISAETCS OILITUOKH,
HEJIOCTaTOYHOCTh HETOYHOCTH,
3HaHWH, 10 Py 3aTpyHEHUs IpU
MOKa3aTeeH, AQHATUTHYECKUX
oOydarormuiics oTepanusx.
HCTIBITHIBAET
3HAYUTEIIbHBIC
3aTpyJHEHHS TIpH
OTIepUPOBAHUH
3HaHUSAMU MIPU UX
MepeHoce Ha HOBBIC
CHUTYaI[IH.
BJIAJIETh: OOyyaromuiicst He OO6yuaromuiicst He B | OOyuaromuiics OO0y4aromuiics B
- IPOTPECCUBHBIMHA BJIaJICeT WIN B MIOJTHOH Mepe YaCTUYHO BIAJICET: MIOJTHOM 00BeMe
METOJlaMH HEJIOCTaTOYHOH BIIafIeeT: - IPOTPECCUBHBIMHA BIIafICeT:
SKCIITyaTalin CTETICHH BJIA/ICET: - IPOTPECCUBHBIMH METOaMH - IPOTPECCUBHBIMA
W3JIeIINH; - IPOrPECCUBHBIMU METOJlaMU IKCILTyaTallu METOJlaMU
- HEOOXOAUMBIMH METOJlaMHU 9KCILTyaTaluu U3/IeNni; IKCILTyaTallu
TEOPETHYECKUMH U IKCILTyaTallu W3J1eJINH; - HEOOXOAUMBIMH W3/1eJINH;
NPaKTHYECKUMHU W3JIeIINH; - HEOOXOAMMBIMH TEOPETHYECKUMH U - HEOOXOIUMBIMH
HaBBIKAMU - HEOOXOIUMBIMH TEOPETHYECKUMH U MPaKTHYECKUMH TEOPETHYECKUMH U
UCTIONIb30BAHUS TEOPETHYECKUMH U MPaKTHYECKUMHU HaBBIKAMHA MPaKTHYECKUMHU
KOMITBIOTEPHBIX MIPaKTHYECKUMHU HaBbIKAMHU HCIIONIb30BAHUSA HaBbIKAMHU
cucteM 00pabOTKM M | HaBBIKAMH UCIIOJIb30BaHMS KOMITBIOTEPHBIX UCTIONIb30BAHMS
MIPEACTaBICHUS UCTIONIb30BAHMS KOMITBIOTEPHBIX cucTeM 00pabOTKU M | KOMITBIOTEPHBIX
9KCTIEPUMEHTAIBHBIX | KOMIIBIOTEPHBIX cucteM 00paboOTKU M | MpeacTaBlIeHUS cucreM 00paboTKu 1
JIaHHBIX. cucteM 00pabOTKU M | MpeJCTaBICHUS 9KCIIEPUMEHTAIBHBIX | MPEJCTaBICHHS
Npe/ICTaBICHUS IKCTIEPUMEHTAJIbHBIX | AHHBIX. IKCTIEPUMEHTATBLHBIX
9KCIIEPUMEHTAIBHBIX | JTAHHBIX. Homnyckatorcst JIAaHHBIX.
JIAHHBIX. Honyckarorcst HE3HAYHUTEIIbHbIC
3HAYNTEIbHbIC OLINOKH,
OIIHOKH, HETOYHOCTH,
MPOSIBIISIETCSE 3aTpyaHEHUs PU
HEJIOCTaTOYHOCTh AQHAIUTHYECKUX
3HAHMH. orepanusx.
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HIxanbl oeHMBaAHKS PE3yJAbTATOB MPOMEKYTOUYHOM ATTECTAMM M UX ONUCAHUE:

d)opMa l'[pOMe)KyTO‘IHOﬁ arTreCrTalimm: 3K3aMcEH.

[TpomexyTouHast arrecTanusi 00y4yaroumxcs B popMe dK3aMeHa MPOBOJIUTCS MO
pe3yNibTaTaM BBINOJTHEHUS BCEX BUAOB yueOHOU palOThHI, MPEAYCMOTPEHHBIX YUECOHBIM
IJJAHOM [0 JAHHOW AUCHUIUIMHE (MOAYJI0), MPU 3TOM YUHUTBIBAIOTCA pPE3YJIbTaThl
TEKYILIETO KOHTPOJISI yCIIEBAEMOCTH B T€UeHUE cemecTpa. OLeHKa CTENEHU JOCTUKEHUS
OoOyYaroNIMMUCS TJIAHUPYEMBIX PE3yJbTaTOB OOYy4YeHHUs MO TUCHUILIUHE (MOIYIIO)
IIPOBOJUTCS MPENO/IaBaTesieM, BEIYIIUM 3aHATHS TI0 JTUCHUIUIUHE (MOYJI0) METOJIOM
KCHepTHOW oueHku. [[o uTOraM mNpOMEKYTOUYHOW AaTTeCTalMyd M0 JUCHUILIAHE
(MOIyNI0) BBICTABJISIETCS OIEHKA, HMewmas AuddepeHIupoBaHHbId  XapakTep:
«OTJIMYHO», «XOPOILO», «yIOBIETBOPUTEIBHO» WIIN «HEYOBIETBOPUTEIBHON.

K npomesicymounoti ammecmayuu 0onycKaiomcs monbKo CmyOeHmbyl, 6bINOJHUSUIUE
8ce 8UO0bl YUeOHOU pabomvl, npedycmMompeHtble pabodel npocpamMmol no OUCYUNIUHE
«Komnvromepuvie cucmemvl 06pabomxu IKCNePUMEHMATbHBIX OAHHBIXY.

IxaJjia oneHUBaAHUA Onucanne

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
OpelyCMOTpEeHHbIE  y4eOHbIM  TuIaHOM.  CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHWH,
HABBIKOB TMPHUBEJEHHBIM B TaOJIMLAX TOKA3aTEIsIM,
OTnuyHO omnepupyeTr NpUOOPETEHHBIMU 3HAHUSIMU, 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,
YMEHMH, HaBBIKOB MPHUBEACHHBIM B  TabIMIax
NOKa3aTesiM, ONEPUPYET MPUOOPETCHHBIMU 3HAHUSMH,
Xoporo YMEHHUSIMHU, HAaBBIKAMH, IPUMEHSAET HUX B CHUTYaLUAX
MOBBIIIEHHON CJOXKHOCTU. [lpm 3TOM MOTYyT OBITH
JIOTYIIEHbl HE3HAUYUTEIbHbIC OIIMOKH, HETOYHOCTH,
3aTPYJHEHHMS  IIpU  AHAIMTHYECKUX  OIEepalusx,
IIEPEHOCE 3HAHUM U YMEHHWM HA HOBbIC, HECTAHIAPTHHIC
CUTYyalUHU.
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Beimosmnensl  Bce  BHABI  y4eOHOM  paboOTHI,
IpeayCMOTpeHHbIE  y4eOHbIM  TuIaHoM.  CTyneHT
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 Boimonmuen oauH wid Oosiee BHIOB y4eOHOM
paboThl, MPEIYCMOTPEHHBIX  YYEOHBIM  ILJIAHOM.
CTyaeHT JEeMOHCTPUPYET TOJIHOE OTCYTCTBHE WIH
HEIOCTATOYHOE  COOTBETCTBME  3HAHUW, YMECHWH,
HaBBIKOB IPUBEJICHHBIM B Ta0NHIaX I[OKa3aTessM,
JOIYCKAIOTC 3HAYUTENbHbIE OIIMOKH, MPOSBIAECTCS
OTCYTCTBHE 3HAaHWW, YMEHHW, HABBIKOB II0 POy
[OKa3areyield, CTYAEHT HE MOXET OIEpUpOBaThH
3HAHUSMU M YMEHHSMH NPU UX IEPEHOCE HA HOBBIC
CUTYaLIHH.

HeynoBneTBOpUTEIBHO

@DOHIbI OLIEHOYHBIX CPENCTB mpencTaBieHbl B I[lpunoxkenun 2 k paboueit
IIpOTrpammMe.
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Kpome Toro, B yueOGHOM Mpoliecce MOTYT OBITh MCIOJIB30BaHbI CIETYIOIINE
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4.,  www.exponenta.ru — ydeOHble Marepwaibl, B T.4. mo Mathcad u
MatLab.

8. MarepuajbHO-TeXHHYECKOe O0ecnedeHHne TUCHUILINHBI.
KoMmneiorepHsle kiacchl Kaeapbl «ABTOMAaTMKAa U YIPABICHUE»: ay/l.
AB2614, AB2618, AB2507.
ObopynoBaHue U anmnaparypa:
- TMPOEKTOP C KOMIIBIOTEPOM U MOAOOPKON MaTepuajoB sl JIEKIUH U
MIPAKTUYECKUX 3aAHATUN;
- nmabopaTopHblE  CTEHJABl, NpPEJHA3HAYCHHbIE JJIA  HCCIEAOBAHUS
UHTErpalibHOM W nuddepeHuranbHON  QOpM  3aKOHOB  pacHpeesieHus,
ONPENEIICHUS]  XAPAKTEPUCTUK  JJIEKTPOHHBIX U IOJYIPOBOJIHHUKOBBIX
npuOOpPOB, UHTETPATILHBIX CXEM.

TemaTuka npeniaraemMspix JJad0OpaTOpPHbIX padoT:

1. 3ydueHune (GyHKIMU U TJIOTHOCTU PaCHpeeNieHUsT BEPOSTHOCTH CIIy4alHOM
BEJIMYUHBI.

2. 3yuyeHune HOpMAJIbHOTO 3aKOHA PaCIpeICIICHUS.
3. IToctpoenue perpeccuoHHoi moaenn BAX 3eKTpOHHON JTaMITBI TPHO.

4. IloctpoeHue mnonuHOMHAIbHOW Moaenn BAX Tpuoga ¢ mnpuBieyeHUEM
METOJIMKH TIOJIHOTO (haKTOPHOTO IKCIIEPUMEHTA.

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

6. [TocTpoenune nomHoMuaIbHON MoAenu BAX TyHHENBHOTO quoja.
7. CUMIIJIEKCHBINA METO/1 TUIAHUPOBAHUSL.

8. CoBpemenHblid aHanu3 aaHHbIx B cucteMe STATISTICA.

Q. MeToanueckue PpeKOMEHJAlUU JIsi CAMOCTOSITEJIbHOW  padoThI
CTYI€HTOB

CamocrosiTenpHas paboTa SIBISETCS OJTHUM U3 BUOB YUeOHBIX 3aHATUi. [{enn
CaMOCTOSITETbHOM pPabOThl — MPAKTUUYECKOE YCBOCHHE CTYyJCHTaMH BOIIPOCOB
OpraHu3allid  HAaY4YHbIX HCCIICIOBAaHUM, IUIAHUPOBAHUSI W  OpraHu3aluu

9KCIICPUMCHTA, paCCMAaTPHUBACMBIX B ITPOLCCCE U3YUCHUA NJUCIHHUITINHBI.
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Ay,[[HTOpHaH CaMOCTOATCIIbHAasA pa60Ta 10 AMCHUIIIIMHEC BBIIIOJIHACTCA Ha
y‘-IC6HI)IX 3aHATHAX 104 HCIIOCPCACTBCHHBIM PYKOBOACTBOM IIPCIIOAABATCIIA U 110
Cro 3a1aHHIO.

BHCay,Z[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta BBIIIOJTHACTCA CTYACHTOM IIO
3aJIaHHIO IIPpCIioaaBaTest, HO 0e3 ero HCTIOCPCACTBCHHOI'O Y4aCTHUA.

3agaum caMoCTOATEIbHON PadOTHI CTyIeHTA:
- pa3BUTHE HABBIKOB CAMOCTOSATEIBHON Y4eOHOM paboThI,
- OCBOEHUE COJIEP>KaHUS TUCLMILINHBI;
- yriyOsieHne colep>KaHus U OCO3HAHNUE OCHOBHBIX MOHATUMN AUCLUILINHBI;
- HCIIOJIb30BAaHME Marepuajia, COOpPAaHHOTO U IOJYYEHHOrO B XOJE
CaMOCTOSITENIbHBIX 3aHATUN g 3(()EKTUBHOW MOATOTOBKU K 3a4eTy U
AK3aMEHY.

Bujabl BHeayIUTOPHOH CaMOCTOATEIbHON PadoThI:

- CAaMOCTOSITEIbHOE U3YYEHUE OTEIbHBIX TEM JUCUUIUINHBL

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHIM;

- IOATOTOBKA K JJAOOpaTOpHBIM paboTaM;

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

- cOCTaBJIeHUE U 0()OPMIIEHUE JTOKIAI0B IO OT/IEIBHBIM TEMaM IPOrPaMMBl.

JInst BBIMIOJIHEHUST JIFOOOTO BHUJA CaMOCTOSITEILHOM pabOThl HEOOXOIUMO
IIPOUTH CIEAYIOIIMUE ITAIBI:

- OIpeIeNIEHNE LEIU CaMOCTOSATEIbHON padoThI;

- KOHKpETHU3alus [M03HaBaTeIbHON 3a]1au;

- 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
CaMOKOHTpOJsT  (IPOMEXKYTOYHOTO W KOHEUHOIO) pe3yslbTaToB padOThl H
KOPPEKTUPOBKA BIMIOJHEHUS PabOTHI;

- pednekcus;

- Ipe3eHTaIHsI padOTHI.

Bonipochl, BBIHOCHMBbIE Ha caMocTosITeIbHYI0 padory (ITK-2)

1. OcHOBHBIE 3a7ayu W HaIpPaBJICHUS TPOBEIACHUS OSKCIEPUMEHTAIBHBIX
HWCCIIeTOBaHUM.
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2. OCHOBHBIE JTamnbl IUIAHUPOBAHUS W OPTaHU3AIUU HKCIIEPUMEHTATBHBIX
HWCCIIeJOBaHUM.

3. MGTOI[I/I‘IGCKI/IC OCHOBBI HAYYHBIX I/ICCJIG,Z[OBaHI/II‘;I.

4. TlocTpoeHue Mojienu ucciaeayemoro mnpoiiecca. OCHOBHBIE BUABI MOJCICH.
Pe3ynbTaThl MOIETUPOBAHMSL.

5. Meroauka HpOBEAECHHS SKCIEPUMEHTANbHBIX HccienoBaHuid. O6paboTka
pE3yIbTATOB OIBITOB.

6. OcoOCHHOCTH 1 BaKHEHIITHE ATAIBl KOHTPOJIS KaueCTBa Ha MTPOU3BOJICTRE.
/. Metponoruueckoe obecreueHrue IKCIIepUMEeHTA.

8. IlocTpoeHue rpeko-IaTUHCKOTO KBaJpara Mpu paHI0MU3AIIHH.
9. Hurerpanbhbiii u nuddepeHImanbHbIA 3aKOHbI pacipeieICHusI.
10.BprynciieHne MaTeMaTHIeCKOTO OKHMIAHMS B TUCIICPCUH.
11.0npeneneHre BEpOSITHOCTHBIX OLEHOK.

12.ITocTpoeHue 1OBEpUTEIHLHOTO HHTEPBAIA.

13.ITocTpoeHue perpecCHOHHBIX MOJIEICH, OIIEHKA 3HAYMMOCTH.
14.PoGactaelii ananmu3. Metoa Tary4ym.

15.Pacnipenenenue ®uriepa rnpu OlEHKE aJIeKBATHOCTH MOJICTH.
16.Pacuet ko3¢ durinenTa KOppesium.

17.CocTtaBnenue MaTpHIbl TUTAHUPOBAHUS.

18.PacueT k03¢ HUITHEHTOB MOICIIH.

19.Marpuna nnanupoBanust LIKPII.

20.0nTrMu3aIms TEXHOJIOTHYECKOTO MPoIiecca TEPMUIECKOTO OKCHIUPOBAHHSI.
21.TlocTpoenune cuMIIeKca.

22.01eHKa afeKBaTHOCTH MOJIENIH.

23.CriiaxxuBaHye U METOJT HANMEHBIITUX KBaJAPaTOB.
24.0O1eHUBaHNE CPETHUX 3HAYCHUN U JTUCIICPCHM.
25.PerpeccroHHbBIN aHAIU3: TUHEHHbBIC MOJIEIH.
26.PerpeccroOHHBIN aHAIN3: HEIMHEHUHBIE MOJICIIH.

27.01eHuBaHNE OJTHOMEPHOM TIJIOTHOCTH pacTpeICIICHHUS.

28.0neHrBaHNe KOPPEISIUOHHBIX (DYHKIIUH.
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29.I1onHbii (HaKTOPHBIH MJIaH.
30./IpoOHbBIEC pEISIUKU U HETIOIHBIC OJIOKH.
31.KommbroTepHbIe CUCTEMBbl 00paOOTKH OIBITHBIX JTaHHBIX.

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

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

34.TlepcieKTHBBI U OCHOBHBIC HAIIPABIICHHSI PA3BUTHUSI COBPEMEHHBIX CHCTEM
o0OpaboTku nanubiX. [lonarue «BigDatay.

35.11porpamMHble W amnmapaTHbie cpencTBa TexHosorun «BigDatay mnpu
PEIICHUH aKTyaJIbHbIX 337/a4 HayYHbIX HCCIICIOBAHUM.

10. MeToanyeckune peKOMEHIAIUM JIs1 PeNnoIaBaTest

OCHOBHOE BHUMAHHE NIPU U3YUEHUN TUCIUILUINHBI « KOMIIBIOTEPHBIE CUCTEMBI
00pabOTKM  SKCIEPUMEHTAIBHBIX  JaHHBIX»  CIEAYEeT YAENATb U3YUYEHUIO
O0COOEHHOCTEM MOCTPOECHHUS W MPOBEACHMS HAyYHBIX MCCIEIOBAaHUN, METOJaM
IUIAHUPOBAHMUS JKCHEPUMEHTAa W TMOCIeaylomed o0paboTKe MOJyYeHHBIX
pe3ynbTaToB. [ akTUBU3alMK y4eOHOTO Mmpolecca Npy U3yYeHUN JUCLMILTUHBI
3¢ (HEeKTUBHO NPUMEHEHHUE MPE3eHTALUH M0 PA3IUYHBIM TEMaM JIEKIIUH.

Jns  mpoBeneHus 3aHATHM 1O JUCHUIUIMHE MCHOJIB3YIOTCS  CPENCTBA
o0y4eHUs:

- y4eOHMKH, TEKCT JEeKUU, HH(OpMaMOHHbIE pecypchl IHTepHeTa;

- CIPABOYHBIE MATEPUAIIBI U HOPMATUBHO-TEXHUYECKAs TOKYMEHTALM.

[Iporpamma  muctunmuabl  «KOMIOBIOTEpHBIE ~ CUCTEMBI  00pabOTKHU
DKCIIEPUMEHTAIIBHBIX JAaHHBIX» COCTaBjIe€HA B cooTBeTcTBUM ¢ DenepanpHbIM
rOCyIapCTBEHHBIM 00pPa30BaTEIbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHUS TIO
HAIPaBJIEHUIO ITOJArOTOBKH OakasiaBpoB 15.03.04 «ABTOMATHU3ALMS
TEXHOJOTMYECKHX TMPOLECCOB M MPOU3BOACTB» IO MPOPUIIIO IMOATOTOBKU
«P000TH3UPOBAHHBIE KOMILJIEKChD).
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[Tpunoxenue 1

CTpyKTypa U coep:xkaHue THCHUILIMHBI « KoMIIbIOTepHBbIE ccTeMbI 00Pa00TKH 3KCIIEPUMEHTAJIBHBIX TaHHBIX) 110
HAINIPABJICHUIO OATOTOBKHU 0akanaBpos 15.03.04 «ABToMaTu3anusi TEXHOJOTHYECKHUX MPOLECCOB U MPOU3BOACTBY 110
npo¢uiIo noaAroroBKu «Po00ThI H po0OTOTEXHHYECKHE YCTPOMCTBAY

Buabl yueoHoi padorsl, Busr
o < BKJIIOYAS .
Ne | E & CAMOCTOSITEIbHYIO CaMOCTOSITETbHOM Dopmbl
No Pa e ¥ 3 a0o0ThI aTTecTAIINH
SR =l J & padoTy CTYAEeHTOB, P
) O| F 8| u TPYAOEMKOCTh B 4acax CTYACHTOB
i J[m/C[yas[cpc[kcp[mP [ac [vo [T 3 [ 3
Beenenue. Posb 1 3HaueHNE SKCIIEPUMEHTAIBHBIX
1.1 | uccienoBanuii JUisi HAYYHOHR U IPAKTUYECKON 8 |1 2 1 4
JeSITETTHHOCTH.
Jlabopamopnas paboma 1 8 |1 1
BBojHoe 3aHsTHE 110 1TAOOPATOPHOMY NTPAKTUKYMY.
19 OcHoBHBIE 3312491 U (POPMBI MpOBE/ICHHA 8 |2 5 1 4
HKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUH.
Jlabopamopnas paboma 2
N3ydenre GyHKIUU U IJIOTHOCTH paclpeiesieHus 8 |2 1
BEPOSTHOCTH CITy4allHOW BEJTMYUHBI.
13 OCHOBHBIE TaITbl TUIAHUPOBAHUS U OpPTaHU3AIHN s |3 5 1 4
HKCIIEPUMEHTA.
Jlabopamopuas paboma 3 8 |3 1
M3yueHre HOpMaJIbHOTO 3aKOHA paclipe/ieIeHusl.
14 [TocTpoenue Moaenu ucciaeryeMoro mpouecca. Buasl u 8 | 9 1 4
PE3yNIbTaThl MOJICITHPOBAHMSL.
Jlabopamopnas paboma 4
[Toctpoenue perpeccuonnon mojenu BAX 8 |4 1
DIICKTPOHHOM JIAMIThI TPUOJ, 4. 1.
15 Metoarka mpoBeICHUS SKCTIEPUMEHTATBHBIX s |5 9 1 4
' uccnenoBanuii. OOpaboTKa pe3ynbTaTOB ONBITOB.
Jlabopamopnas paboma 5 8 |5 1
ITocTtpoenue perpeccuonnor mojenu BAX




AJIEKTPOHHOM JIaMITbI TPUOJ, Y. 2.

1.6

OCHOBBI TEOPUH BEPOSITHOCTEH U MAaTEMAaTUYECKOM
CTaTUCTUKH. TOYEUHbIE U UHTEPBAIbHBIE OLICHKH.
ITpoBepka CTAaTUCTUYECKUX TUITOTES.

Jlabopamopnas paboma 6

[Toctpoenue nonmHomuanbHOM Moaenn BAX Tpuoaa ¢
MPHUBJICYCHUEM METOJIUKH MOJTHOTO (PaKTOPHOTO
SKCIIEPUMEHTA, 4. 1.

1.7

CraTuCTHYECCKUI aHAIU3 OKCIICPUMCHTAJIbHBIX JTaHHBIX.

Jlabopamopnas paboma 7

[Toctpoenue nonuHomMuanbHOM Moaenu BAX tpuona ¢
MIPUBJICYCHHUEM METOJIUKH MOJHOTO (PaKTOPHOTO
HKCIIEPUMEHTA, Y. 2.

1.8

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

Jlabopamopnas paboma 8

[TocTpoenne nonuHomuansHoi Moaenu BAX tpuoga c
MPUBJIECYCHHUEM METOJIMKH MOJTHOTO (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 NpakTHYECKON pealn3alty.

10

Jlabopamopnas paboma 10
[TocTpoenue nonrnHomMuanbHou Moaenu 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
KOMIIO3UI[MOHHOE OPTOrOHAJIbHOE TJIAHUPOBAHUE
(LIKOII) u neHTpaibHOE KOMIIO3UITMOHHOE
porotabenbHoe (LIKPII) mianupoBanue.

12

Jlabopamopuas paboma 12
[TocTpoenue nonuHomMuanbHoU Moaenu BAX
TYHHEJIBHOTO JTMOJa, 4. 3.

12

1.13

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

13

Jlabopamopnas paboma 13
CHMIUIEKCHBIN METOJT TUTAHUPOBAHWSI.

13

1.14

CUMIUIEKCHOE TUIAHUPOBAHUE.

14

Jlabopamopnas paboma 14
Omnpenenenne 006IaCTH SKCTPEMyMa MIPH CUMILJIEKCHOM
METO/Ie TUITAHUPOBAHUSI.

14

1.15

[InanupoBaHMEe 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 mpowu.

16

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

16

1.17

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

17

Jlabopamopuas paboma 17
CoBpeMeHHBIN aHalIN3 TaHHBIX B CHCTEME
STATISTICA, 4. 3.

17




1.18

HepCH€KTI/IBBI N OCHOBHBLIC HAIIPABJICHUSA Pa3BUTUA
COBPEMEHHBIX CHCTEM 00paboTKH JaHHBIX. «BigDatay.
[IporpamMmHbIe U anmapaTHbIE CPEACTBA TEXHOJOTUU
«BigDatay» npu pelieHuu aKTyaabHBIX 3a]]a4 HAyYHBIX
HCCIICIOBAHU M.

18

Jlabopamopnas paboma 18
CoBpeMeHHBIN aHAIN3 TaHHBIX B CHCTEME
STATISTICA, u. 4.

18

1.19

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

1.20

®opma aTTecTAlMU

1.21

Bcero yacoB mo qucuImuIinge B 8 cemecTpe

36

18

18

72




ITpunoxenne 2
K pabodeii mporpamme

MUHUCTEPCTBO OBPA30OBAHUS Y HAYKI POCCUMCKOM OEJIEPAIINN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHME BBICILIEI' O OBPASOBAHIA

«MOCKOBCKHUM MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHMI1 IOJUTEX)

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

OII (mpoduiib): «PoOOTH U POOOTOTEXHUYECKUE YCTPOUCTBAY
dopma o0yueHHs: OuHas
Bun npodeccronanbHOM AeITeTbHOCTH:

MMPOU3BOJACTBCHHO-TCXHOJIOTUYCCKAA, OPTraHU3AI[MOHHO-YIIPABJIICHYCCKAA

Kadenpa «ABTomaruka u ynpaBieHUE

®OH/I OHEHOYHLIX CPEJICTB

MO JUCLUTJIUHE

KomnbroTepHbie cucTeMbl 00pad0TKH IKCIIEPUMEHTAJbHBIX JTAHHBIX
Cocras:

1. ITactiopT oHIA OIEHOUYHBIX CPEJICTB

2. OnucaHue OLEHOYHbIX CPEJICTB!
BapUaHTHI IK3aMEHAIIMOHHBIX OUJIETOB;
NepevyeHb TeM SK3aMEHAIIMOHHBIX BOIPOCOB,;
MIPUMEPHBIN NIepedeHb TeM JO0KJIa/I0B,;
00pa31bl BOIPOCOB U KOHTPOJIbHBIX 33/1aHUM;
nepeveHsb JIabopaTOpPHBIX PaboT

CocraBu.r:

K.T.H., 1oueHT Ocbkun C.I1.

Mockaa, 2022



Tabauua 1

MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIETEHIIUIA

KomnbroTepHblie cucreMbl 00pad0TKI IKCIIEPUMEHTAJIBLHBIX TaHHBIX

dI'OC BO 15.03.04 «ABTOMaTH3a1MsI TEXHOJIOTMUYECKUX IPOLECCOB U IPOU3BOJCTB

OII (mpodmitp): «PoOOTH3UPOBAHHBIC KOMILIEKCHDY

B nporuiecce ocBoeHUs JaHHOM TUCHUIUIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET clieayrolue npogeccnoHaabHble KOMIETEHIMHU

KOMIIETEHIIUA TexHoJsiorus dopma .
IlepeyeHb KOMIIOHEHTOB (popmupoBanus OLICHOYHOI'0 Cremenu yposneii OCBOCHIT
HHIEKC | ®OPMYJIMPOBKA . o KOMIIeTeH U
KOMIeTeHI i cpeacTBa
OIIK-11 | OIIK-11. Cnocoben 3HATh: JIEKLUH, JC, Ba3oBblii ypoBeHb:
MPOBOJIUTH HAyYHBIE | - 0COOCHHOCTH BbIOOpA | BBIIIOJHEHHE T, BOCIIPOU3BOJICTBO  IOJYYEHHBIX
HKCHEPUMEHTHI € OCHOBHBIX M BCHOMOTaTENbHBIX | KOHTPOJIbHBIX VYO, 3HaHUM B XOA€  TEKYLIEero
UCIOJIb30BaHUEM MaTepHaloB Ul W3rOTOBIEHMsS | paldoT, JIP KOHTPOJIS; yMEHHe peaThb
COBPEMEHHOTO u3Jenuii, CcrocoObl peanu3aluy | cCaMOCTOSTENbHAs TUTNIOBBIE  33/Ja4M, TNPUHUMATh
UCCIIEI0BATEIBCKOIO | OCHOBHBIX TEXHOJIOTHYECKUX | paboTa, npodeccruoHaIbHbIE u
000pyJ0BaHUS U IpPOLIECCOB, aHAJIUTUYECKHE MU | JabopaTOpHbIE yIpaBJIEHYECKUE  PELICHUs 110
npubOpOB, OLIEHUBATH | YHCIICHHBIE METO/IbI IpY | 3aHSATHSL. U3BECTHBIM ITOpUTMaM,

pe3yJIbTaThI
HCCIICIOBAHNH;

pa3paboTke MX MaTeMaTUYeCKUX
MOJICIIEH;

yMeTh:
- HCIOJIL30BaTh METOIBI
CTAaHJAPTHBIX  HCIBITAHUW 1O
ONPEAEICHUIO ¢busuko-
MEXaHUYECKUX CBOJCTB H
TEXHOJIOTHYECKUX  ITOKa3zaTejaeH
MaTepuaioB U TOTOBBIX M3EIIHH,
CTaH}IapTHBIe METOAbI nux
MIPOEKTUPOBAHUS;

BJIA/IETh:

- TNPOTPECCUBHBIMU METOAaMH
AKCIUTyaTaluy U3AEIHNM;

- HE0OXOIUMBIMU
TEOPETHUYECCKUMU U

IpaBHuJiaM U METOJJUKaAM
IHoBBIIEHHBIN YPOBEHD!

MMPAKTUYICCKOC IIPUMCHCHUEC
MOJIYYCHHBIX 3HaHUHN B Impomnecce
HU3YUCHUA JUCHUITIIMHBI,

TOTOBHOCTBH pCHIATh MMPAKTUYCCKUC
3aJla4d IOBBIIIICHHOM CJIOJKHOCTH,

HETUIIOBBIE 3a/1aud, TMPUHUMATH
po¢eCcCuOHATBHBIC u
VOpaBICHUYECKUE  PEIICHUS B
YCIIOBUAX HETIOJTHON
OTIpe/IeTIEHHOCTH, npu

HEAOCTATOYHOM )IOKyMeHTaJ'II)HOM,
HOPMAaTHUBHOM W METOJUYECKOM
00€eCIICUEHUU.




MPaKTUYCCKHUMHU HaBBIKAMHU
MCIIOJIb30BaHUsI KOMITBIOTEPHBIX
cucreM 00pabOTKHU 1
MIPEJICTaBICHHUS
DKCIIEPUMEHTAJIBHBIX JAHHBIX.

**- CoxkpareHus (opM OLIEHOYHBIX CPEICTB CM. B puiioxenun 2 k PIT.




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, BHICTYIUICHUE 1o MIPEACTABJICHUIO TeMbI 1OKTAI0B,
1 cooOrienue MOJTy4YEHHBIX pe3yNnbTaToB peleHus 6 N
01(0)) OmpecieHHO  yueOHO- MPaKTUYECKOM, coodIeHHH
y4eOHO-UCCIIEIOBATENIbCKON MM HAay4yHOU
TEMBI.
CpeAcTBO KOHTpOJIS, OpraHH30BaHHOE Kak
crienalibHass ~ Oecelma  MEAaroru4ecKoro
VerHbli onpoc,  [pabOTHUKA ¢ 0Oy4alomMMCs Ha  TEMBI, Bomnpocsr 1o
2 cobeceroBaHne, [CBA3aHHBIE C M3y4aeMOW AUCIUIUIMHOW, U TeMam/paszzaenam
(YO) [pacCUMTaHHOE Ha BBISICHEHHWE 00beMa 3HAHUI JACIHAIIIHHEI
00ydJaronerocs 1no OonpeneIeHHOMY pasieny,
Teme, npobaeme U T.11.
CucreMa CTaHIAPTH3UPOBAHHBIX 3aJlaHUMH,
KoHntposnbnsie
3 - MO3BOJIAIOLAS ABTOMATH3HPOBATS IIPOLEAYPY doHp KOHTPOIBHBIX
(T) W3MEpPEHUS YPOBHS 3HAHUM ©  YMCHHM 3alaHui
oOydaromerocs.
[IpencraBineHne  CTylIeHTOM  HapaOOTaHHON
TpesenTauus MHGpOpMaITUH ng 3aJaHHOM TEMATUKE B BHIIE 5
4 (TTP) Habopa ClaiioB no cnemdHeKToB, Tewmbl npezenranui
MO/IrOTOBJICHHBIX B BBIOPAaHHOW MIPOTpaMMe.
OHeHKa CIIOCOOHOCTH CTyACHTAa TPHUMCHUTH
JlaGopatopHpie | /Y ICHHBIC PAHCE SHAMILT VA HPOBCACHIA | 110h0q0py, aGopaTopHbIx
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 OBPA3OBAHUS U HAVKU POCCHUIMCKON OEJIEPALINI
DOEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICILLIEI'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 ¥ HAMPABJICHHSI SKCTICPUMEHTAIBHBIX UCCIICIOBAHIH.

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 2022 r., mporokorn Ne. 10

3aB. kadeapoii /AK. Kysnenos/

BapuaHTbI 9K3aMeHAIIMOHHBIX OWJIETOB 110 AMCHUILIMHE
«KoMnbloTepHbIe CHCTEMbI 00Pa00TKH IKCIIEPUMEHTAIBHBIX JAHHBIX»:

SK3AMEHAILIMOHHbIN 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 3a/1a44 ¥ (OPMBI IPOBEAEHHSI HKCIIEPUMEHTAIBHBIX HCCIIEIOBAHHMA.

2. Hcnons3oBanue pacnpenenenus Ouiiepa B HayYHbIX HcclieioBaHuX. Llenn u ocoOeHHOCTH MPOBECHNUS
JIICIIEPCHOHHOTO aHayn3a (Ha npumMepe J1ad. pab.).

3. Pemnts 33129y

Kakum 00pa3oM U3MEHHUTCS] MHTEPBAaJIbHAS OlICHKA ITPU YBEJIMUEHHUH YKcia onbiToB ¢ 2 10 10? OTBeT 000CHOBATS.
[IpuBecTH YHUCIOBYIO OLICHKY.

SK3AMEHALIMOHHBIN 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.

SK3AMEHALIMOHHBIN BUJIET Ne 5
1. ITocTpoenne Moeny HCcIe yeMoro mporecca. Busr U pe3ynbTaThl MOJICITUPOBAHHS.



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

3. Pemmts 3amauy

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. MeToauka mpoBeICHUS IKCIICPUMEHTAIBHBIX HccaeqoBannii. O0paboTKa pe3yabTaTOB OIBITOB.

2. OCo0eHHOCTH, 3a/1a41 ¥ ATAIBI SKCTPEMATbHOTO 3KcnepuMenTa. Haxoxnenue rpaauenra (grady) mo
MaTeMAaTUYCCKOW MOJICIH, TOJYYCHHO METoJaMU (haKTOPHOTO IKCIICPUMEHTA.

3. Pewnts 33129y

Bo ckonbKo pa3 U3MEHHTCS MIMPUHA JOBEPUTEIBLHOTO HHTEpBaia pH P s =0,95, ecin uncino 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. [TnaHnpoBaHue SKCIIEPUMEHTA IPH IPOBEACHUN HAYYHO-HCCIIECIOBATEIBCKUX PadoT.

2. PannomusupoBanHbIi 11aH. Llenb, 0coGEHHOCTH U PUMEPHI IPAKTHYECKOT0 UCIONb30BaHus. HazHaueHune u
MPUMEHEHHE JIATHHCKOTO KBajpara.

3. Pemuts 3anauy

OnpeaenuTs TPaHUIlbl JOBEPUTEIBHOTO HHTEPBAJIA, €CITH 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 pe3ybTaThl HAYYHO-HCCIIEA0BATEILCKUX paboT. 3HAUCHHE IKCIIEPUMEHTA.
2. OCOOEHHOCTH U 3TAlbl METO/[a KPYTOrO BOCX0XK/ICHHUS MPU MOMCKE ONTUMAIIBHBIX YCIOBHUH.
3. Pemmmts 3amauy

ITpn m3MepeHnu 3MEKTPHUECKOTO CONPOTHBICHUS R, MCIONB3YIOTCS BONBTMETP M aMIEPMETP C OTHOCHTEIHHOU
TIOTPENTHOCTRIO & = 4%. VCrosb3ys COOTHOMEHHE: Or? = Gu?+ G2, OLIEHUTh BEIMYHUHBI BO3MOKHON a0COMOTHON A 1
OTHOCHTENIFHOM O morpemHocteil. M3mMepeHus mpou3BoAaTcsl B OKpecTHOCTAX oTMeToK «1,0» u «10,0» mxansl (T.e.
3HavyeHuio R, pasHoMy 1000 Om, moryT cootBeTcTBOBaTh 1B ipu 1 mA 1 10,0 B pu 10,0 mA). [Toxa3aTs rpaHuIbl, B
KOTOPBIX MOXKET JIeXKaTh HCTUHHOE 3HaueHue R. JlaTh KOMMeHTapHid.

SK3AMEHAILIMOHHbIN BUJIET Ne 9

1. Mertoueckre OCHOBBI HAy4HBIX HcclieoBaHUi. CTallmOHApHOCTh M 3PTOJMYHOCTD CIIyYalHBIX ITPOIIECCOB.
VYuer cToXacTHUeCKOH CTPYKTYPHI IPH MOAEINPOBAHUH CITyYaifHBIX MIPOLIECCOB.

2. [Ipeanoceku  mocTpoeHus ApoOHoro QakropHoro IuiaHa. OO BUX PErpecCHOHHOW MOJEINH,
reHepHpYIOllee COOTHOLIEHHE 1 ONpeeNAioNuii KouTpacT Ha npumepe JdD tuma 232,

3. Pemmuts 3amauy

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

DK3AMEHAILIMOHHBIN BUJIET Ne 10

1. ITocTpoeHre MOIETH UCCIIEAYEMOro poIiecca.

2. OnpenencHue COCTOSTENBHOCTH, 3()(QEKTHBHOCTH M HECMENICHHOCTH HAa IPHMEPE TOYCYHBIX OIICHOK
TCHEPAJIbHBIX COBOKYITHOCTEH. BepOSITHOCTHBIN M CTATUCTHUYCCKUI TOIXOMBI P OINPEICIICHUH TPAHUI] WHTepBaIa
TIPH 33JaHHOW BEPOSTHOCTH.

3. Pewuts 33129y

HaiitTi mI0THOCTH BEPOSITHOCTH, €CIN CIIydaiiHas BEJIMUUHA () paclpeselieHa ciaydaiiHeIM 00pa3oM B nHTepBaie ot 0°

110 360°. O1ieHUTh BEpOATHOCTH Monananus @i B cexrop 0° - 15°.

SK3AMEHALIMOHHBIN BUJIET Ne 11

1. Ioctpoenne moaenu uccieayeMoro mporecca. OCHOBHbIC BUABI Mojiene. [ToHITHE «XOPOIIOo» U «ILTIOX0»
OpraHW30BAHHOW CUCTEMBI. YUeT IIPH TUIAHUPOBAHUH OIBITOB.

2. CMenraHHBI MOMEHT BTOPOTO TIOPSIIKA. 3HAYCHHE JJIs PEIICHUS MPaKTHIeCcKuX 3aaad. Llemn u 3amaun
KOPPEIIIHOHHOTO aHam3a (Ha mpuMepe J1ad. pao.).

3. Pewuts 33129y

Tpu 3aBoja MPOU3BOIST DJIEKTPOHHBIN MPHOOP. B rOTOBOM HM3AEIMH HCIONB3YIOT MO MPHOOPY OT KaXKIOTO 3aBOAA:
Al, A2, A3. Hagexnocth pabotsl mpubopa Al cocraBmser 0,9; A2 - 0,7; A3 - 0,9. OnpenenuTs HaJAeKHOCTh
3JIEKTPOHHOIO MPUOOpa, €CIIM M3BECTHO, YTO OH BBIMICT M3 CTPOS B Cilydac OJHOBPEMEHHOIO OTKa3a BCEX TPEX
npubopoB. Kak M3MEHHTCS BEPOSATHOCTH OTKa3a IPH YBEIWYCHHHM YHCIIa 3THX MPHOOPOB ¢ 3 10 5 mpH ypOBHE
HazmexHOCTH Kaxxaoro 0,97



DK3AMEHAIIMOHHbBIN BUJIET Ne 12

1. OcHOBHEIE BHIBI MOzelel. Pe3ynbTaTsl MOIEINpPOBAaHUS HCCISAYEMOro poLecca.

2. OCOOCHHOCTH  TIPOBENCHHS  ONBITOB C  JETEPMHUHHAPOBAHHBIMEH H  JUQPY3HBIMH  OOBEKTaMHU.
JnddepeHnnanbHbIN 3aKOH paclpeieeHus B caydae OTCYTCTBI HH(popManuu 00 0ObeKTe.

3. Pemmuts 3amauy

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

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

DK3AMEHAILIMOHHBIN BUJIET Ne 13

1. MeTtoauka mpoBeIeHUS SKCIIEPUMEHTAIBHBIX UCCIICIOBAHNH.

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

3. Pemuts 3amauy

Onpenenuts CMEIIEHHYI0 U HECMEIICHHYIO OLIeHKH aucnepcun Dy, eciu B 2 ucxoaax Beinaiy nudpsi 4, 6.

SK3AMEHAILIMOHHbIN BUJIET Ne 14

1. Meroanka SKCIEpUMEHTAIBHBIX HecaenoBaHuid. OcoOOCHHOCTH 00pabOTKH Pe3yJIbTaTOB OIBITOB.

2. [IpennochlIKM TNOBBIMICHUS TOYHOCTH IIPH IUIAHUPOBAHUM OJKcHepuMeHTa. OmnpeneneHue HavdalbHBIX
MOMEHTOB OJHOMEpHOro pacnpenencHus. OCOOCHHOCTH OLEHKH CPEIHUX 3HAYCHUH IO aHCaMOII0 peanu3alui,
OTJINYHE OT YCPEIHEHHS 10 BPEMEHH.

3. Pemmmts 3amauy

OnpeenuTh K03(QQUIHUEHTHl PErPECCHOHHOM MOJIENH, €CIIM OTKIMKHU NpH mpoBeaeHun 110D tuna 22 pasubl: Yi= 15;

y2=10; ys= 1, ya= 7.

SK3AMEHALIMOHHBIN BUJIET Ne 15

1. Oco0eHHOCTH 1 BayKHEHIIINE 3Tabl KOHTPOJIS Ka4ecTBa Ha IIPOU3BOJICTBE.
2. JpoOHsIit pakTopHEIA Tu1aH. [IpennockuIky MOCTPOCHUS IJIaHa.
3. Pemmmts 3amauy

KakuM 06pa3omM M3MEHHUTCS MHTEpBaJIbHAs OIEHKA IPH yBeIMYeHHH uncia onslToB ¢ 4 10 100. OtBeT 000CHOBATS.
[IpuBecTH YKCIOBYIO OLICHKY.

SK3AMEHALIMOHHBIM BUJIET Ne 16

1. Mertposorudeckoe obecreueHue SKCIepUMEHTa.

2. BrI00p LIeHTpa [U1aHa U ONIpe/ieIeHHe BETMYHHBI HHTEpBaJla BapbHpoBaHus GpakTtopoB. OnpenesaeHue ypoBHs
(haKTOPOB ¥ OBEPXHOCTH OTKIIUKOB.

3. Pemmts 3amauy

[Ipu W3MepeHHH OIYMOBOTO CHTHANa, MOCTYMAOMIET0 Ha BXOJ PaJHONPHEMHOTO YCTPOWMCTBA, pa3Max IIYMOBOTO
HanpspkeHuss U, Ha 3kpaHe ociuniorpada coctaBmn 6 MkB. IMonp3ysce mpaBuiaoM «36», JaTh MPUOIMKEHHYIO
OIICHKY CpeIHEeH MOITHOCTH (DIYKTYyallMOHHOU cocTaBirsttoniei Dy, = ou’, B2

SK3AMEHALIMOHHBIM BUJIET Ne 17

1. ITapasuteibHbIC OMBITHI U UX paHAOMH3aNMs. [IoCTpOEHHE JTATHHCKOTO U IPEKO-IATHHCKOTO KBAJAPATOB MPHU
PaHIOMH3ALINH.

2. Hcnonp3oBanue pacnpenenenus [lupcoHa mpu npoBepKe TUIOTE3bI O HOPMAIEHOM 3aKOHE PACIPEICIICHHS.
3. Pewuts 33129y

Kakum 00pa3om n3MeHHTCS MHTEpBaJIbHAs OLIEHKA IPH YBEIWYEHHH Yuciia onbIToB ¢ 2 1o 16? OTtBer 060CHOBATS.
IIpuBecTH YHCIOBYIO OLIEHKY.

BK3AMEHALIMOHHBIN 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 PEIISHIH CTATUCTHYECKHUX 3a/1a4.

3. Pemmmts 3amauy

Hcexons M3 rumoTe3bl O pPaBHOBEPOATHOM HCXOJAE HCIBITAHUM, OLICHUTh BEPOSTHOCTh IONANAaHUS CllydyalHOU
BEJIMYMHBI X B HHTepBan oT 17 1o 18. ['panuisl obnactu npoBeieHHs HCIIBITaHU ITpocTupatorcest oT 5 1o 105.

SK3AMEHALIMOHHBIN BUJIET Ne 19
1. [IporpammHBIe 1 annapaTHbIE CpelICTBA TeXHOJIO0TuH «BigDatay npu mpoBeJeHNN HAY4HBIX UCCIIEIO0BaHUH.
2. ITonsiTue OPTOroHaNbHOCTU IPU MOCTPOECHUH II1aHA SKCIIEPUMEHTA.



3. Peuts 3amaqy

OrnpenenuTh BEPOSTHOCTh TOMAaHuUs CITy9allHOW BETMIMHBI X B nHTepBas oT 10 10 16, ecim m3BecTHO, 94TO My =13, a
onenka aucnepeuu D = $2=1,

SK3AMEHALIMOHHBIN BUJIET Ne 20

1. Oco0eHHOCTH KOMITBIOTEPHOTO B MOJCITUPOBAHHS.

2. Pacnpeneneane CrhiofeHTa. 3HAueHHWE [UIA peIIeHWS MpakTHdeckux 3amad. OmpeneneHrne ypOBHS
3HAYMMOCTH TIPH IPOBEPKE TUIIOTE3.

3. Pewuts 33129y

Bo ckosbKko pa3 M3MEHUTCS INPUHA JOBEPUTEILHOTO HHTEpBaia mpu P o =0,95, eciit urcno onsitoB N=2, nmpuuem B
OJIHOM CIlydae JUCTIEPCHS 6> CIy4aliHOM BEJUYMHBI X M3BECTHA, a B JIPYTOM — €€ OLeHKa S? ONpeeNseTcs B OIbITe.
3naueHue nmapamerpa t,. 1t pacnpenenenus Iaycca paBHo 1,96, a nis pacnpenenennst Ctelonenta — 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. Pemmmts 3amauy

OmpesenuTh TPaHUIBI JOBEPUTEIBHOTO WHTEpBAlia, €CIM M3BeCTHO, uro My=10, o,=1 mpu uucne ombrroB N=20.
JloBepuTesbHast BEpOSTHOCTD Pr0s=0,90 (t=1,73). Pacnipesenenue - HOpMaibHOE.

SK3AMEHALIMOHHBIM BUJIET Ne 22

1. OCOOEHHOCTH CTaTUCTUUECKOTO BHA MOJACINPOBAHUSL.

2. [MpoBepka anexBatHOocTH Mozenad. OIEHKa 3HAYUMOCTH KOI((HUIMEHTOB PErpecCHOHHONW MOJEIH.
[IpakTHyeckoe NMPUMEHEHUE TP PEILICHHH BEPOSTHOCTHBIX 3a1a4.

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 KOpPESAIMOHHOTO aHaimu3a (Ha mpumepe y1ad. pab.).IlpoBepka 3HaUMMOCTH KO3 GUIMEHTA
KOPPEISIIIUY TIPH MPOBEACHUH KOPPEISIIMOHHOTO aHaIH3a.

3. Pemmuts 3amauy

HW3BecTHO, 4TO KO (UIMEHTHI NPAMOIi 1 00paTHO# perpeccun paBHbl: by = 0,1;byy=9,6.
YTO MOXKHO CKa3aTh O CTEIICHN KOPPEISIIUOHHON cBsA3u? JlaTh 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. Merto1 pa3MEepHOCTH TPH BBIOOpE KpUTEpUeB moaoous. [IpuBecTy mpuMepsi.
2. OnpexnencHre 00JIACTH IKCTPEMyMa MPH PeaTu3aliy CHMIDICKCHOTO ITIAHUPOBAHMUS.
3. Pewuts 33129y

Tpu 3aBosia MPOU3BOAST AIEKTPOHHBIN MpHOOp. B roToBOM M3A€IMH MCHONB3YIOT O MPHUOOPY OT KaKIOTO 3aBOJA!
Bl, B2, B3. Hagexnocts pabotsl mpubopa Bl cocrasiasier 0,8; B2 - 0,7; B3 - 0,9. Onpenenuth HaISKHOCTb
ANEKTPOHHOTO TPHOOpa, €CI M3BECTHO, YTO OH BBIMIET M3 CTPOS B Cllydae OJHOBPEMEHHOTO OTKa3a BCEX TPex
npubopoB. Kak M3MEHHWTCS BEpPOATHOCTh OTKa3a NPH yBEIHMUEHHM YHWCJIA 3THX NMPHOOPOB ¢ 3 10 6 mpH ypoOBHE
HazexHocTH Kaxxaoro 0,9?

SK3AMEHALIMOHHbIN BUJIET Ne 26

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

2. [onueiii dpaxropHbli iaH. [Topsgok npoBeneHns skcnepuMenTa. [1oaMron u rucrorpaMMa pacrpezeneHus.
Bri6op uncna paspsnos. @opmyssl bpykca n Xaiiuxonpaa (1o MaTepuanam iaab. paboThl).

3. Pewuts 33129y

OmnpenenuTh CPEeIHIO MOIHOCTh (JIYKTYallMOHHOH COCTaBIsOMmeH G2, B?, ecinm KOppessuuoHHAs (yHKIUS

CTAMOHAPHOTO clyvaiiHoro npouecca B(T) umeer Bum:B(T) = Une * coswpT, raeUn = 1, B; 0=14,1x10 *, mxc
Lmp=1,1x10 4, pancex™. B xoze npoBeeHus BoUCIeHHI yaecTb, uto B(T = 0) = D, raeD = 62



DK3AMEHAIIMOHHbBIN BUJIET Ne 27

1. [opsnok mpoBexeHHs pPaHIOMH3ALUM IIPU pEATH3alUM SKCIICPHMEHTANbHBIX HccienoBanmil. [IpuBectn
HPUMEPHI HCTIONIb30BAHMS JIATHHCKUX U TPEKO - JIATHHCKUX KBAJIPaToB.

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

3. Pemmts 3amauy

OnpenenuTs CMEMEHAYIO I HECMEIICHHYIO OIleHKH auctiepcuu Dy, ecnu B 4 ncxonax BeImau mudpst: 2, 3, 1, 2.

SK3AMEHALIMOHHBIN BUJIET Ne 28

1. PoGacTHoe ruiaHupoBaHue HAa OCHOBE MeTO0B Taryum.
2. Onpenenenue 3xcTpemyma npu peanuzanuu LIKPII. ITopspok MmaTeMaTHueckoi Moaenu.
3. Peruts 3amauy

OnpenenuTs CMEIIEHHYI0 U HECMEIIEHHYIO OLIeHKH aucnepcun Dx, eciu B 2 onbITax Beimany nudpst 7 u 9.

DK3AMEHAIIMOHHbIN BUJIET Ne29

1. Br16op kpurepueB nonooust mpu GU3NIECKOM MOACTHPOBAHUH.

2. OrmpezeneHne 3KCTpeMyMa P PELISHNH 3a1ad ONTHMU3ALHU. MeToIbl TOCTPOSHUS MaTeMaTHIECKOH
MOJICIH U €€ MOPSAOK.

3. Pemmmts 3amauy

Onpenenuth CMEIIEHHYI0 U HECMEIIEHHYIO OlleHKH aucnepcun Dy, ecii B 2 onbiTax Bbinanu nudps 49 u 51.

SK3AMEHAILIMOHHBIN BUJIET Ne30

1. Bosmoxnoctu pecypca STATISTICA npu npoBeeHUH HAYYHBIX UCCIICOBAHUI.

2. IlocTpoeHue perpecCHOHHOW MOAENU IO pe3yibTaraM onbITOB. Ilopsnok maremarnyeckoil mozenu. Jlate
MOSICHEHUSI C UCTIOIBb30BaHHEM MaTepHaos Jiab. pao.

3. Pemmmts 3amauy

OmnpenenuTs OLEHKY MaTeMaTHYecKOro OXHIAaHWS, a TaKKe CMEIICHHYI0 M HECMELICHHYIO OLEHKH mucriepcun Dy,
ecii B 3 ombITax BeITTAW udpsr 7, 8 1 9.

IlepeyeHnb TeM BONPOCOB /ISl IPOBEACHUSA 3a4€TA M0 AUCHUIINHE
«KoMmnbroTepHblie cucTeMbl 00pad0TKH IKCIIEPUMEHTAJbHBIX TAHHBIX»

TexcT Bonpoca Koxa
KOMIIeTEeHIIUN

o OIIK-11
Ponp M 3HaueHHME OHKCIIEPUMEHTAIBHBIX HCCICAOBAHUM I

HAay4YHOU U NPAKTUYECKOU IESITENBHOCTH.

OIlK-11
OcHOBHBIE 3aJa4u 1 (bOpMBI IMPOBCACHUSA 3KCIICPUMCHTAJIbHBIX

HCCJIEIOBAHUM.

OIIK-11
OcHOBHBIE JTaIlbI IJJAaHUPOBAHUS u OpraHM3aluu

9KCIICPUMCHTA.

. | OIIK-11
Meronuka npoBEeNEeHMS SKCIEPUMEHTANbHBIX HCCICIOBAHUM.

OO6paboTKa pe3yIbTaTOB OMBITOB.

OIlK-11
[MocTtpoenne mopenu wuccuemayemoro mporecca. OCHOBHBIC

BUJbI MOJIENIEN. Pe3ynbTaTel MOIEIIMPOBAHUS.

OIIK-11
3Ha4YeHUE U CYIIHOCTh MOJEIMPOBAHUS KAK METOAA HAYYHOIO

ITIO3HAaHM:I.

OIIK-11

OcobenHocT KOMIIBIOTCPHOTO, MaT€MaTHYE€CKOrIO,




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

OIlK-11
3HayeHue KpUTEpPHUEB noaooust pu peanuzanuu
MOJETUPOBAHUSI.

OIIK-11
«Metoj pa3MepHOCTH» MPU ONPEICTICHUU KPUTEPUEB TOI00MS.

OIIK-11
Metponoruueckoe obecreuyeHue 3KCIepuMeHTa.

. OIIK-11
Oco0OeHHOCTH W BaXKHEHIIME ATambl KOHTPOJISI KadecTBa Ha
IIPOU3BOJICTBE.

OIIK-11
IlocTpoeHue rpeKo-JIaTUHCKOr0 KBaApaTa Ipy paHIOMU3ALUH.

. o OIIK-11
WuTerpanbublii 1 nuddepeHmanbHbli 3aKOHbI pacipeieIeHusI.

OIIK-11
BrluncieHne MaTeMaTHYEeCKOTO OKUAAHUA U JUCIIEPCUH.

OIlK-11
OnpeneneHne BEPOSITHOCTHBIX OLICHOK.

OIlK-11
[locTpoeHune JOBEPUTENBHOTO NHTEPBAJIA.

o OIIK-11
[TocTpoeHune perpecCHOHHBIX MOJAENIEN, OLIEHKA 3HAYMMOCTH.
o OIIK-11
PoGacthpiii ananu3. Meton Taryuwu.

OIIK-11
Pacnipenenenne @uiepa npu OLEHKE aJ€KBaTHOCTU MOJIEIIH.

OIIK-11
Pacuet xoaddunirenTa Koppensimm.

OIIK-11
CocraBnenue MaTpHILbl IIAHUPOBAHHUSI.

o OIlK-11
Pacuet ko3¢ (uLIeHTOB MaTEMaTHUYECKOM MOJIEIH.

OIlK-11
Marpuna mimannposanus LIKPII.

OIlK-11
[Ipumep  wucnosb3oBanuss  LKPII npu  onTumusanuun
TEXHOJIOTUYECKOT0 IIPOLECCa TEPMUIECKOTO OKCUIUPOBAHUS.

OIIK-11
[TocTpoenue cumruiekca.

OIIK-11
OueHka aJIeKBaTHOCTU MOJIEIH.

OIlK-11
CrnaxuBaHue U METOJ HAUMEHBIIINX KBAJIPATOB.

o o OIIK-11
OueHnBaHNE CPETHUX 3HAYEHUHN U AUCIIEPCU.
OIlK-11

PerpeccuoHHbIN aHAIN3: TUHENHBIE MOJECII.




o o OIlK-11
PerpeccroHHbIN aHANKU3: HETUHEHHBIE MOJIEIIH.
o OIlK-11
OneHnBanne OJHOMEPHOM MIIOTHOCTH pacipeiesiCHus.
o OIlK-11
OneHuBaHne KOPPENIAIMOHHBIX (PYHKITUH.
o o OIIK-11
[ToHBIH (haKTOPHBIN TIJIaH.
OIIK-11
JIpoOHbIE PETUINKU 1 HETIOJIHbBIE OJOKH.
OIIK-11
Bo3moxnoctu pecypca «STATISTICA» pans mnpoBeneHus
Hay4YHBIX UCCIICTOBAHUM.
OIlK-11
[lepcniekTBbl YW OCHOBHBIC€  HANpaBICHUS  Pa3BUTHSA
COBPEMEHHBIX CUCTeM 00paboTku naHHbIX. «BigDatay.
. OIlK-11
[Iporpammubie U anmapaTHbie cpeacTBa TexHoyoruu «BigDatay
P PEUICHUH aKTyalIbHBIX 3a]1a4 HAYYHBIX UCCIICIOBAHUM.

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

IpuMepHbIii nepevyeHsb TeM T0KIa10B (mpe3entamuii) (OITK-11)

Pomp ¥ 3HaueHHE SKCHEPUMEHTANBHBIX HWCCIEAOBAHUN IS HAYy4YHOU W
IIPAKTUYECKOM JAEATETbHOCTH.

OcHoBHbI€ 3a7a4¥ ¥ (POPMBI MPOBEJICHUS IKCTIEPUMEHTATBLHBIX UCCIIEI0BaHUM.
OCHOBHBIE ATaMbl IVITAHUPOBAHUS U OPraHU3aLMKM SKCTICPUMEHTA.

MeTtoauka MpPOBENCHHUS JKCICPUMEHTAIBHBIX HcclienoBanuii. OOpaboTka
pPE3yIbTaTOB OMBITOB.
[Toctpoenne Mojmenu wucciaeayeMoro rmpoiecca. OCHOBHBbIE BHJIBI MOJICIICH.
Pe3ynpTarsl MonenMpoOBaHuUs.

3HaYCHHUE U CYITHOCTh MOAECIMPOBAHUS KAaK METOIa HAYYHOTO TTO3HAHUS.
OcCo0EHHOCTH  KOMIBIOTEPHOTO, MaTEMaTUYE€CKOTO, CTAaTUCTHYECKOTO U
(U3UYIECKOTO BUIOB MOJICITUPOBAHUS.

3HaUYCHUE KPUTEPHUEB OO0 IMPH PeaTu3aiii MOJASIUPOBAHUA.
«MeToa pa3sMepHOCTHY MPH ONPEIACICHUN KPUTEPHUEB TTOT00HUS.
MeTtponoruueckoe odecrieueHrue IKCIIEPUMEHTA.

OcoOeHHOCTH ¥ BOKHEUIIIME dTabl KOHTPOJIS KAYeCTBA Ha MPOU3BOJICTBE.
[TocTpoeHue rpeko-TaTUHCKOTO KBaipaTa Npyu paHA0MHU3ALINH.
WuTerpanbubiil 1 nudepeHanbHbIi 3aK0OHbI pacipeieeHusl.
Brruncienue MmaTeMaTHueCKOro OKUIaHus U TUCIIEPCUM.

OmnpeneneHue BepOATHOCTHBIX OLICHOK.

[TocTpoenne nOBEpUTENBLHOIO UHTEPBAA.




17. IlocTpoeHue perpeCCUOHHBIX MOJENEH, OLEHKA 3HAYMMOCTH.

18. PoGactHeiit aHanu3. Metona Tarydu.

19. Pacnpenenenue ®uriepa Mpu OLIEHKE aJIeKBATHOCTH MOJIETIH.

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
npoliiecca TEPMUYECKOTO OKCUUPOBAHMUS.

25. Iloctpoenue cumIuiekca.

26. OreHKa aJIeKBaTHOCTHA MOJIEIIN.

27. CrinaxuBaHHE U METOJl HAMMEHBIIIUX KBAJPaTOB.

28. OrneHVBaHWE CPEIHUX 3HAYCHUH U TUCIICPCUH.

29. PerpeccHOHHBIN aHAIN3: JIMHEHHBIE MOICTIH.

30. PerpeccuoHHBII aHaIM3: HEMMHEWHBIE MOICIH.

31. OuenuBaHNe OAHOMEPHOM MNIOTHOCTHU PACIIPENETICHHUS.

32. OueHuBaHUE KOPPEISAIUOHHBIX QYHKIIUN.

33. Ilonubié (hakTOPHBI MIIaH.

34. JIpoOHbIe PETUIMKH U HEMOJIHBIE OJIIOKH.

35. Bo3smoxknoctu  pecypca «STATISTICA» nana  mpoBeAeHUS  HAyYHBIX
HCCJIEIOBAHU.

36. IlepcriekTHBBl M OCHOBHBIC HAMpABICHHS PAa3BUTHS COBPEMEHHBIX CHCTEM
o0paboTku nanubiX. «BigDatay.

37. IlporpamMmHbIe U amnmapaTHble cpefcTBa TexHojoruu «BigDatay npu pemennn
aKTyaJIbHBIX 33]1a4 HAYYHBIX UCCIICIOBAHUM.

KoHTpoJibHBIE 3aJaHUS IO KYpPCY

«KoMnbloTepHble cUCTEMBI 00PadOTKHN IKCIEPUMEHTAJTBHBIX TaHHBIX)
(T1K-2)

Brinonnenue CTyJEHTaMU KOHTPOJIBHBIX 3alaHUN CTUMYJIAPYET
1[eJICHANPAaBJICHHOE U3YYeHUE NUCHUIUTMHBI « KOMIBIOTEpHBIE CUCTEMBI 00Pa0OTKHU
AKCIIEPUMEHTAJIbHBIX JAHHBIX» UM TI03BOJIIET OOBEKTUBHO OIICHUTh KadeCTBO
YCBOGHHMS MMHU Y4YEOHOTO MaTepuajia MPU OJHOBPEMEHHOM KOHTPOJIE YPOBHS
npodeCCUOHAIBHOW ~ TMOJATOTOBKH.  BBITIOJHEHHWE  KOHTPOJIBHBIX  3aJaHUi
CIIOCOOCTBYET MPUOOPETEHUIO CTYACHTAMH HABBIKOB CAMOCTOSITEIHLHOW 00pabOTKH
MAacCCUBOB  JKCIIEPUMEHTAIBHBIX  JIAHHBIX IPU  LIAPOKOM  HCIIOJIb30BaHUU
CTAaTUCTUYECKUX METOJIOB OLICHUBAHUSA [IAPAMETPOB U IIPOBEPKU TUIIOTES.



Kaxnass koHTponbHas paboTa JOJKHA COJEPAkKATh MOJHBINA TEKCT 3aJlaHusl U
NepeueHb HUCXOJHBIX JaHHBIX. XOJ pEHIeHUs JOJDKEH BKIOYaTh B cels
HeoOxonumble moscHeHus. [lpu  HCHOIB30BaHMM MaTeMaTUYecKuX (GopMyi
HEO0OXO/IUMO YKa3bIBaTh COOTBETCTBYIOIINE MCTOUYHUKHU U3 MPUJIAraeMOro B KOHIIE
pabOTHI CIIMCKA MCITOJI30BAHHOM JINTEPATYPHI.

PabGota npexacraBnsiercss Ha cTaHgapTHBIX jauctax 297 x 210 (A4), rae TekcT
MIPUBOJNTCS] HA OJHOW CTOpPOHE JucTa. Ha TUTYIpHOM JMCTE HEOOXOAMMO yKas3aTh
HAaUMEHOBAHUE UCIUIUIMHBI, (aMIIUIO (B UMEHUTEILHOM TMaJIeKe) U WHUIIUAIBI
CTyJIeHTa, a Takke Imudp 3a4eTHOM KHUXKKUA. Bce paboTbl JOMKHBI OBITH
JaTUPOBAaHbI M mojnucanbl. HeOpeskHo M HempaBWIbHO OQOpPMIICHHBIE 3a/laHUs K
MIPOBEPKE HE JIOMYCKAKOTCS.

ITocne mpoBepku MpernojaBaTelieM U BHECEHUS CTYACHTOM HEO0OXOIMMBIX
HCTIPABJICHUN KOHTPOJIbHBIE PaOOThI JOJDKHBI OBITH MPEACTaBIEHBI K 3alluTe, a
CTYICHT — JIONMYIIEH K COOECEJOBAHUIO IO TEMATUKE BHITIOJIHEHHBIX 3aJaHUN.

KourpoanHas padora 1

1. PackpbITh 3Ha4€HHE M CYIIHOCTb MOJEIMPOBAHMS KaK METOJA HAYYHOIO
no3HaHus. [lepeuncauTh OCHOBHBIE BHJIbI MOJEINPOBAHUS, BBIIEIUB OCOOCHHOCTH
KOMIIBIOTEPHOI'0, MaTeMaTHYeCKOIro, CTATUCTUYECKOT0 U (PU3MUECKOrO BHJIOB
MOJCIUPOBaHUSA. YKa3aTb BAaXXHOCTh BBIOOpA  KpUTEpPUEB MOA0OHS  MpHU
OCYUIECTBJIEHUU MojenupoBaHuu. IlpuBecT mnpuMepsl NPUMEHEHUS METOAOB
MOJCJIUPOBAHUS MTPHU PELIEHUN MPAKTUYECKUX 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 MPSAOK peali3allii paHAOMHU3ALNU TpU
MPOBEICHUH  JKCIEPUMEHTAIbHBIX  HccienoBanuil.  IlpuBectn  mpumepsl
MCIIOJIb30BaHUS JATUHCKUX U TPEKO — JJATUHCKKUX KBaJAPATOB.

4. PackpbITh OCOOEHHOCTH MCIOJIb30BaHUS MeToAa Tarydu mpu MpoBEAECHUU
poOacTHOrO TMJIAaHUPOBAaHUS HKcnepuMeHTa. lloka3aTe 3HaueHue MeToja s
pEeLIeHUs IPAKTUYECKUX 3a7a4.

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

KourpoanHas padora 2

B Xoje skcriepuMeHTaIbHBIX HCCICIOBAaHUN ObLTH peayn30BaHbl 2() OIBITOB.
KoHkpeTHbIe 3HaUSHUS TTOJyUYEHHBIX BHIOOPOYHBIX MACCUBOB MIPEICTABJICHBI B BHJIC
nepBoid (X7) u Bropoii(Y1) HabmomaeMbIx 0e3pa3MepHBIX BEITHUUH:



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 MaccHB TJaHHBIX HEOOXOJIMMO MpeoOpa3oBaTh, YMHOKUB YUCIOBHIE
3HAUYCHHUS KaXKIOW W3 HAOMIOMAaeMbIX CIIyJallHBIX BEJIMYMH Ha KBajapaT
cooTBeTcTBYIOMEro kodddumuenta (G umu L), onpenensieMoro B COOTBETCTBUH C
WHIUBUIyAIbHBIM MUA(QPOM W3 3a4€THOW KHIKKM CTyneHTta. [l mepBoit
0e3pa3MepHOil BenmudnHbI 3TOT Koddduiment (G) paBen nocneaneit mudpe mudpa,
a 11 BTOpoi BennuuHbl (Kodddunuent L) — npeanocnenneit mudpe. Ecnu mudpa —
0 (Homb), TO BMecTO Hee Hcmnoib3yerca uuciao 10. Hampumep, mana mmdpa uz
3a4eTHON KHIKKHU «12345%» 3HaueHUs IEPBOM BETUUYUHBI IOJKHBI OBITH YMHOKEHBI
Ha 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 MpeoOpa3oBaHull TPeOyeTC s PEeIIUTh CISAYIONINE 3a1a4u:

1) Jns KaxJI0oW M3 BEIWYHUH OIEHUTh CpEIHUE 3HaueHUs ( XuY ),
CpeIHEKBaIpaTHYECKHe OTKIIOHEHUS Oy U Oy , a Takxke aucnepcuu D, u Dy.

2) [TocTpouTs AOBEpUTEIBHBIC WHTEPBAIBI ISl CPEAHUX 3HAYCHHHA C
HAJEKHOCTBIO Pyoi = 0,9; MOBTOPUTH OCTpOCHUS TIpH P = 0,95,

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

OTMCTHUB Ha pPUCYHKaX PaCIIOJIOKCHUC SKCIICPUMCHTAJIbHBIX TOYCK.

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

KourpoanHas padora 3

Jlns nByx(akTOpHOM MOJMHOMHAIBHON MOJENN C BapbUPOBAHUEM BXOJHBIX
MEPEMEHHBIX Ha JIBYX YPOBHSIX HEOOXOIUMO:

1) [Toctpouts  TONHBIN bakTOpHBIH IUIAH U IPEICTaBUTH
COOTBETCTBYIOLLYIO MaTPUIy TIJIAHUPOBAHUS.

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

3) OnpenenuTs yCclIOBUS MPOBEJAEHUS OMbBITOB.



4) Bocnosnb30BaBIIKCh MOTYyYEHHBIMH paHee (KOHTPOJbHAs pabora 2)
oueHkamu gucniepcun D, u Dy, oOLEHUTP 3HAYMMOCTH pacCUUTAHHBIX
ko3 PUIIEHTOB perpeccuoHHoi Monenu. [Ipu nmpoBeneHUU BBIYKMCIICHUNH BBIOpATh
3HaueHue kodpduimenta CteioaeHTa A ypoBHsa 3HaunMocTu o = 0,1. [ToBTOpUTH
BbruucieHus npu o = 0,05.

HartypaneHble 3HaueHUs Auana3oHa BapbUPOBAHUS IOJYYAIOT YMHOXXEHHUEM
XapaKTepuCcTHIeCKoro KoddduimenTta, ompenensieMoro mmdPpoM U3 3a4eTHOU
KHUXKKHU, HA 100 — m1s1 BepxHero, U Ha 10 — miisg HKHEro ypoBHs. J[Jisi mepBOro
(dakTopa 3TOoT KO3 uIMeHT paBeH nociaeaued nudpe mudpa (G), a 11 BTOPOro
dakrTopa — npeanocneanei mudpe (L).

[Tpr BBITOJHEHHH KOHTPOJBHOTO 3aJaHMs CTYIACHTHI MOTYT HCIIOJIb30BaTh
pecypcel  Mathcad, STATISTICA, DOE++ wmm apyrue  JOCTYIIHBIC
BBIUMCIINTEIILHBIE CPECTBA.

Ilepedennb 1a00paTOPHBIX padoT

Koin-Bo
4acoB

e HanmMmenosanne OcHamenue

BBoaHoe 3aHsaTHE 1O JTaOOpPaAaTOPHOMY
1 npakTukymy. M3ydenne naboparopnoit | JlJabopaTopHblil CTeH]T 4
0a3bl. MeToIbI OIIEHKH TTOTPEITHOCTEH.

N3yuyenune GyHKINM U TITIOTHOCTH
2 pacnpeneneHusi BEpOATHOCTH JlaGopaTopHBIil CTEH/T 4
CIy4alHOM BEJUYHHBI.

N3yueHne HOpMaJIbHOTO 3aKOHA

pacHpesieeHIs JlabopaTopHBIil CTeH]T 4




[TocTpoeHue perpecCHOHHON MOJEIN
BAX 31€KTpOHHOI JIaMITbI TPUOA.

JlabopaTtopHas paboTa Ha
ITK

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

JlaGoparopHas paboTa Ha
ITK

MaTteMaTnyeckoe MOIEIMPOBaHUE NPU
ONTUMM3ALUN TEXHOJIOTUYECKOTO
IpoLecca TEPMUIECKOrO
OKCUIUPOBAHUS.

JlaGoparopHas paboTa Ha
ITK

[TocTpoeHune nMoJIMHOMHATIBHON
Mojiend BAX TyHHEJIBHOTO JIMO/1a

JlabopaTtopHas pabora Ha
ITK

CHUMIUIEKCHBIA METO/T JIAHUPOBAHMUSL.

JlaGoparopHas paboTa Ha
ITK

CoBpeMeHHBIN aHAJIN3 JAHHBIX B
cucteme STATISTICA

JlabopaTtopHas pabora Ha
ITK




