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IIporpamma auciumauasl  «CTtaHmaptuzanus u - oOecrieyeHHe KadecTBa
HAy4YHO-IIPOM3BOJICTBEHHON JICSITEJIBHOCTH» COCTaBJIEHA B COOTBETCTBHH C
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«JJIEeMEHTBI H  YCTPOHCTBAa BBIYHCJIHTEILHOM TEXHHKH M  CHCTEM
yIpaBJICHHUS.

IIporpammy coctaBui: A.B. Ky3nenos, K.T.H., JOLEHT

Ilporpamma aucrumuesl  «Cranmaptuzalus W oOecriedeHHe KadecTBa
HAyYHO-IIPOM3BOJACTBEHHOM  JESATENBbHOCTH» MO  HampaBineHwio  27.06.01
«YnpaBjeHHe B TeXHHYECKHX CHCTeMax» [0 MPOQWIO [OATOTOBKH
«JJIEMEHTBI M  YCTPOHCTBA BbIYHCJIHMTEJIBLHOH TEXHHKH H  CHCTEM
yYupaBJIeHHsD» YTBEPXK/ICHA Ha 3ace/laHuM Kadepbl K ABTOMATHKA U YIIPABJICHUE
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3aBejyromui Kadepoi
JIOLIHT, K.T.H. /A.B. Ky3nenos/

ITporpamma cornacoBana ¢ pyKoBOAUTEIEM 00pa30BaTeNIbHOM IPOrPaMMEI 110
HanpasJieHUI0 oAroToBKU 27.06.01 «YnpaB/ieHHe B TeXHHYECKHX CHCTeMaxy,
NPOQUIB NOATOTOBKU «DJIEMEHTBI H YCTPOHCTBA BHIYHCIHTEILHON TEXHHKH H
CHCTEM yNpaBJIeHHs».
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K ocHOBHBIM HeJasAM OCBOCHHSA AWCHHUIIIIMHBI <<praBJIeHI/Ie Kau€CTBOM B TCXHHYCCKHX
CUCTCMax» CICAYCT OTHCCTU:

- (opMmupoBaHHE y CTYAEHTOB 3HaHUIl O ¢opmax, METoJaX U CpEeACTBaX OpraHu3alld U
MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCICAOBAHUN MpPU MPOSKTUPOBAHUU, HCCICAOBAHUU W
JKCITyaTalldkd CHCTEM M CpEJACTB YNpaBICHHUS B  MAIIMHOCTPOUTENBHBIX  OTPacisix
MPOMBIIIUICHHOCTH, a TaK)Ke, B 9)KOHOMUKE, Ha TPAHCIIOPTE U T.JI;

- U3y4YECHHUE TEOPETHUYECKUX ITOJIO0KEHUN OPraHMU3alyuy U IUIAHUPOBAHUS SKCIIEPUMEHTA U OCHOB
TEOPHH KOMIIBIOTEPHOH 00pabOTKM 3KCIIEPUMEHTAIBHBIX JAHHBIX Ha 0a3e MOJyuYeHHBIX paHee
3HAHUM TpU HIMPOKOM HCIOJIb30BAHUM COBPEMEHHBIX KOMIBIOTEPHBIX CUCTEM OOpabOTKU
JKCIIEPUMEHTAJIBHBIX JIaHHBIX;

- IpUOOpETEeHNE CTyIEHTAMU HAaBBIKOB KOMITBIOTEPHOI 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX
OpU ydere TeXHHYECKMX TpeOOBaHMM WIM KOHKPETHBIX YCJIOBUH IPOBEACHUS OIbITA,
IpeIoiaratoield Mocieayoy0 o0paboTKy MOJIYYEHHBIX pe3ylbTaTOB C IMPUBJICYEHHUEM
MaTEMaTUYECKOT0 anrnapara JUCIEPCUOHHOI0, PErPECCHOHHOIO W KOPPEJSILIMOHHOIO METO/I0B
aHaIu3a;

- INOArOTOBKY CTYACHTOB K JACATCIBHOCTU B COOTBETCTBUU C KBaJIH(i)HKaHHOHHOﬁ
XapaKTCpHCTHKOﬁ aCIIMpaHTa I10 HAaIIPpaBJICHHIO.

K ocHOBHBIM 3agavdamM OCBOCHUA JHUCIHHMITIIMHBI ((praB.HeHI/Ie Ka4€CTBOM B TCXHHUYCCKUX
CUCTEMAX» CICAYCT OTHCCTU:

- dHaJInu3 HaquO-TeXHquCKOﬁ I/IH(I)OpMaI_II/II/I, OTCUYCCTBCHHOI'O U 3ap}/'6e)KHOFO OIIbITA IIO
TEMATUKE NUCCICJOBAHUA,

- ydactue B paboTax MO OpraHM3alMM U MPOBEACHUIO IKCIEPUMEHTOB Ha JAEHCTBYIOLIUX
00BEKTax 10 33/1aHHON METO/IUKE;

- 00pa0oTka pe3yibTaTOB OSKCHEPUMEHTAIBHBIX HCCIEIOBAHUNA C TPUMEHEHUEM
COBpPEMEHHBIX HH(HOPMAITMOHHBIX TEXHOJIOTHIA U TEXHUYECKUX CPEJICTB;

- TPOBEIECHHUE BBIYHUCIUTEIBHBIX JKCIEPUMEHTOB C HCIOIb30BAHUEM CTaHIAPTHBIX
IPOrPaMMHBIX CPEJCTB C LENbI0 MOTYYEHHs] MAaTEMaTHYECKUX MOJIENEeH MPOLEeccCOoB U 00BEKTOB
aBTOMATU3ALUU U YIIPABJICHUS;

- IOJrOTOBKA JIAHHBIX M COCTaBJIeHHE 0030pOB, pe(hepaToB, OTYETOB, HAYUHBIX ITyOIMKAIIMN
U JIOKJIAJIOB Ha HAy4YHBIX KOH(PEPEHLHUSX U CEMHUHapax, ydacThe BO BHEJIPEHUU pE3yJIbTaTOB
UCCIIeIOBaHUN U pa3paboToOK.

2. MecTo nucHUIIAHBI B cTpyKType OOIL.

JluctmtuinHa «YTpaBiIeHHe KadyeCTBOM B TEXHHUYECKUX CHCTEMax» OTHOCHUTCS K 0a30BOM
yactu (b1) ocHOBHOIT 00pa3oBaTeIbHON MPOrPaMMBbI ACTTUPAHTYPHI.

«YTpaBlieHHE KAa4eCTBOM B TEXHUYECKHX CHCTEMax» B3aMMOCBs3aHA JIOTUYECKH W
coJiepKaTeIbHO-METOJUYECKHU CO CIEAYIOIIMMHU AUCHUITMHAMU U npakTiukamu OOIT:

- MaremaTHueckoe MOJIeIUPOBaHUE OOBEKTOB U CUCTEM YIPABJICHUS CHCTEM
yIpaBJICHUS,



- Teopust cucteM U CUCTEMHBINA aHAIIH3;
- MCTOI[OJIOF YA ITIOATOTOBKHA Haquoro JOKJIaad, CTaTbu 1 I[I/ICCCpTaLII/II/I.

3. IlepedeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHMUILTUHE (MOIYJII0),
COOTHEeCEHHbIE ¢ IIJIAHUPYEMbIMHU pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHOIl IPOrpaMMBbl.

B pesynpraTe OCBOGHMSI ITUCHMIUIMHBI (MOIyJsi) y oOywaroumxcs (OpMUPYIOTCS
CJIEIyIOIINE KOMIIETEHIIUU U JIOJKHBI ObITh IOCTUTHYTHI CIIEAYIOIINE Pe3yIbTaThl 00yUEeHUS KaK
sTan (OPMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHIIUH:

B pesyabTare

0CBOEHHS
Kon o0pa3oBaTebHO IlepeyeHb MIAHNPYEMBIX Pe3yJIbTATOB
KOMIIETeH U NMPOrpamMMblI 00ydYeHHUsI 1O AV CHUILINHE
00y4yarouuiics J0JKeH
00Ja1aTH
YK-6 CIIOCOOHOCTBIO 3HATD:
IUTAHUPOBATh W peliaTh | -  TEOPUIO M TPAKTHKY  MPOBEIACHUS
33Jja4yd  COOCTBEHHOIO | 3KCIIEPUMEHTAIBHBIX HCCIIEIOBaHUI Ha

npo(eCCHOHANIBHOTO U | IEHCTBYIOIIUX OOBEKTaX B COOTBETCTBUM C
JUYHOCTHOTO Pa3BUTUS | 3aJlaHHBIMH  METOJUKAaMM U  00pabaThiBaTh
pe3ysbTaThl C IPUMEHEHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH M TEXHUYECKUX
CPENCTB;

yMeTb:

- IIPOBOAUTD AKCIIEPUMEHTAJIbHbIE
UCCIICIOBAaHUS Ha JEHCTBYIOIIMX OOBEKTax B
COOTBETCTBUU C 3aJaHHBIMU METOJAMKAMH U
oOpabarbIBaTh pe3ynbTaTbl C MPUMEHEHUEM
COBPEMEHHBIX NTHPOPMAIIMOHHBIX TEXHOJIOTUN 1

OIIK-5 BIIaJICHUEM Hay4HO- | TCXHUYCCKUX CPEICTB,
npeaMEeTHOM  obJacTeio | BJAAACTh:
SHAHUI - HaBbIKAMM TPOBEJCHMS 3KCIEPUMEHTAIbHBIX

WCCJIC/IOBAHUIN Ha JEHCTBYIOIUX OOBEKTax B
COOTBETCTBUU C 3aJaHHBIMU METOJAMKAMH U
0o0pabaThiBaTh pE3yJIbTaThl C TMPUMEHEHUEM
COBpPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTUN U
TEXHHUYECKHUX CPEJCTB.

4. CTpPyKTYypa H coiepKaHue TUCIHIIHHBI.
OOmass TPyMOEMKOCTh JAWCIMIUIAHBI COCTaBIsSeT 3 3adeTHble enuHuibl, T.e. 108
aKaJIeMUYeCKHX Jaca (M3 HUX 72 9aca — caMOCTOsATeIbHas padoTa CTYJCHTOB).
Pazensl qUCIMIUTUHBI « Y TIpaBIeHHE Ka4eCTBOM B TEXHUISCKUX CHCTEMaxy U3y4aroTCs B
MSTOM CEMECTpPE TPEThEro Kypca.
Ha ayautopnbie 3aHsTHS OTBOATCS 36 4acoB: JIEKIUU — 18 4acoB, MpaKkTUYECKHE 3aHATUS
— 18 yacoB , (hOpMBI KOHTPOJIS — IK3AMEH.

CtpykTypa M COJEp)KAaHUE IUCLUIUIMHBI «YTPaBIECHUE KAaueCTBOM B TEXHHUUYECKUX
CHUCTEMax» I10 CpOKaM M BUAaM paboThl oTpaxkeHs! B [Ipunoxxenun.
Coaeprxanue pa3aesoB IHCHUTIIHHBI



BBenenune. Ponb 1 3Hau€HHE SKCIEPUMEHTAIBHBIX UCCIICIOBAHUN 11 HAYYHOU M MPAKTUYECKOU
JIeATEIbHOCTH.
OcHoBHbI€ 3371a4d U (OPMBI IPOBEICHUS HKCIIEPUMEHTAIbHBIX UCCIEA0BAHUH.
OcCHOBHBIE 3Tanbl IJIAHUPOBAHUS U OPraHU3aLHUN SKCIIEPUMEHTA.
[TocTpoenue Mozenu ucciaeayeMoro mnpoiecca. Buasl u pe3yiabTaTbl MOACIUPOBAHUS.
MeTtoauka npoBeeHHs SKCIIepUMEHTANIBHBIX uccieqoBanuii. O0paboTka pe3ybTaTOB OIBITOB.
OCHOBBI TEOPUM BEPOSTHOCTEN M MATEMaTUYECKON CTAaTUCTUKHU. TOYE€UYHblE W HHTEPBAJIbHBIC
onieHkH. [IpoBepKa CTaTUCTUYECKUX TUIIOTE3.
CratucTuecKuil aHaIN3 HKCIIEPUMEHTAIbHBIX JIAHHBIX.
TeopeTnueckre OCHOBBI IPUMEHEHUSI PETPECCHOHHOTO aHAIM3a MPU CTATUCTUIECKON 00paboTke
SKCHEPUMEHTAIBHBIX JaHHbIX. MeTo HaumMeHbMX KBaapaToB. 3HaueHne MHK — perpeccun s
pELICHUS TPAKTUYECKUX 3a]1a4.
JluciepCHOHHBI aHAU3 TpPH CTATUCTHYECKON 00pabOTKEe SKCIEPUMEHTAIBHBIX JIaHHBIX.
[Ipumepsl IpakTUUECKOTO IPUMEHEHHUS.
KoppensiiyonHslif  MeToA — aHanu3a OpH  MPOBEACHUM  CTATUCTHYECKOM  00paboTKu
SKCHEPUMEHTAIbHBIX JaHHBIX. [[puMepbl NpakTHUYEeCKOM peanu3aiui.
[TnanupoBanue oskcnepuMenta. Ilomuelii Qaktopubii skcnepument (IIDD).  IpobHbIit
dakTopHbIi 3kcnepuMeHT (D).
OptoronanbHble IUIaHbl. lleHTpallbHOE KOMMO3ULIMOHHOE OPTOTrOHAIBHOE IUIAHUPOBAHUE
(LIKOIT) u nentpansHoe Kommo3uiponHoe porotadensroe (LIKPIT) mianupoBanue.
[nanupoBaHue SKCTPEMAIBHOTO SKCIIEPUMEHTA.
CuMIiekcHoe MIIaHUPOBAHUE.
[InanupoBaHue 3KCIIEPUMEHTA B YCIOBUSIX HEMIPEPHIBHOTO MPOU3BOJICTBA.
KoMIbroTepHbIe CHCTEMBI 00pabOTKH OMBITHBIX HaHHBIX. CraTrcTHueckue Gynkimu Microsoft
Exel, Mathcad, DOE++ (ReliaSoft.com) u mpou.
CoBpemennbiii ananu3 qanHbix B cucteme STATISTICA (statsoft.com).
[lepcniekTUBBI M1 OCHOBHBIC HAMPABIICHUS] PA3BUTHUSI COBPEMEHHBIX CHCTEM OOpaOOTKH JTaHHBIX.
[MTonstue «Big Data». IIporpamMHbie M ammapaTHble cpeicTBa TexHonornu «Big Datay mpu
PELICHUH aKTyalbHBIX 33/1a4 HAYYHbIX UCCIEAOBaHUM.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Meroauka mpenonaBaHusl AUCIUIUIMHBI «YTIpaBJICHHE KadyeCTBOM B TEXHUYECKUX
CHUCTEMax» M pean3alisi KOMIIETeHTHOCTHOTO MOAX0/a B U3JIOKEHUU U BOCIIPUSATUN MaTepuasa
MpeayCMaTpUBAET UCIIOJIb30BAHUE CIEAYIONINX aKTUBHBIX U UHTEPAKTUBHBIX (HOPM MPOBEIACHUS
TPYNIOBBIX, HHINBUIYaTbHBIX, Y JTUTOPHBIX 3aHATUN B COYETAHUU C BHEAYAUTOPHON pabOTOM ¢
1eNTb0 POPMUPOBAHUS U PA3BUTHS MPOPECCUOHANBHBIX HABBIKOB 00yUaIOIUXCS .

— MOATOTOBKA K BBIIOJHEHUIO Ja00paTOPHBIX pabOT B T1a00OpaTOpHsIX YHHUBEPCUTETA;
— MOJrOTOBKA, MPECTABIIEHUE U 00CYXACHHUE MTPE3CHTALNNA Ha CEMUHAPCKUX 3aHATHIX;

— OpraHu3anys U MpOBEIEHUE TEKYIEro KOHTPOJSI 3HaHUHM CTYJIEHTOB B ()opME€ YCTHOIO
oIpoca;

— MPOBEACHUE MHTEPAKTUBHBIX 3aHATUN 10 INPOLEAYPE MOATOTOBKU K KOMIIBIOTEPHOMY
TECTUPOBAHUIO B cucTeMe «MeHTop» Kadeapsl «ABTOMATUKA U YIPABICHUE;

— HUCMOJb30BAaHUE HMHTEPAKTUBHBIX (POPM TEKyIIEro KOHTPOJIs B (opMmMe ayJUTOPHOTO
KOMIIBIOTEPHOT'O TECTUPOBAHUS.



VY nenpHBIA BeC 3aHATHMA, MPOBOAMMBIX B MHTEPAKTHBHBIX (pOpMax, OMpeesieH TIaBHOM
[ENbI0  00pa3oBaTeNbHONW MPOTpaMMbl, OCOOCHHOCTHIO KOHTHMHTEHTa OO0y4aroummxcs U
COJIEpKAHUEM JIUCLMIUIMHBI «YTIpaBiIeHUE KaueCTBOM B TEXHUYECKUX CUCTEMax» U, B I[EJIOM I10
mucruminae, coctarisier 40% ayauTOpHBIX 3aHSATUN. 3aHATHUS JICKIIMOHHOTO THITA COCTABIISIOT
25% oT oObema ayTUTOPHBIX 3aHATHH.

6. OueHOYHbBbIE CPeCTBA /ISl TEKYIEro KOHTPOJISA yCIIeBAeMOCTH, IIPOMEKYTOUHOM
aTTecTalMy 10 MTOraM OCBOCHMS IMCUHUILIMHBI U Y4eOHO-MeTOoAn4YecKoe odecreyeHne
CaMOCTOSITE/IbHOM PadoThI CTYJAEHTOB.

B npouiecce o0yueHus: HCIONB3YIOTCS CIIEYIOIINE OIICHOYHbIE ()OPMBI CAMOCTOSATEIHHON
paboThI CTYJICHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U TPOMEKYTOUHBIX
aTTeCTalUi:

- B mporecce o0y4deHust MpeyCMOTPEHBI JOKIaAbl CTY/I€HTOB;

- UHAVBHIYJIbHBINA OIPOC;

- BBIIIOJIHEHUE KOHTPOJIbHBIX 3aaHUl;

- IPOBEJICHNE MHTEPAKTUBHBIX 3aHATHI 110 KJIFOUEBBIM BOIIPOCAM JIUCLMILIUHBL;

- IOATOTOBKA K BBIMOJIHEHUIO Ja00OPaTOPHBIX padOT U UX 3aIlUTa;

- 3K3aMEH 10 MaTepuaiam Kypca.

OrneHoYHBIE CPECTBA TEKYLIET0 KOHTPOJIS YCIEBAEMOCTH MPEAIOIaraloT UCIOIb30BaHUE
CaMOCTOSITEJIbHBIX pa0oOT, MPHU BBHIMOJHEHUH KOTOPBIX, CTYJACHTHI OTBEYAIOT HA IMOCTaBJICHHBIC
BOIIPOCHI M BBIMOJHSAIOT KOHTPOJIBHBIE pacdeTHbIC 3aaHus. B mensx obecrieueHus TOJHKHOTO
KOHTPOJIS OCBOGHHS OOYy4YaIOIIMMHCS H3y4aeMOro TMpeAMeTa, KOHTPOJbHBIC 3aJlaHuf,
COOTBETCTBYIOIIME KIIIOYEBBIM pa3jenaM IUCUUILIMHBI, ONPEAEIIOTCS I KaXJI0ro CTYJIEHTa
WHJUBUIyaJIbHO, UCXO/I U3 HOMEpA €ro 3a4€THOM KHHMKKH.

OOpasupl KOHTPOJIBHBIX 33/laHUl, TEM JOKJIAaJ0B, KOHTPOJBHBIX BOIIPOCOB JIf
MIPOBEACHUS TEKYIIETO KOHTPOJIS, TPUBEACHBI B IPUIIOKEHHH.



6.1. ®oH/I OLIEHOYHBIX CPEICTB AJIS NPOBEACHUs IPOMEKYTOUYHON aTTeCTAlUMN
00y4YarIuXxcs Mo JUCHUILTHHE (MOIYIIIO).
6.1.1. [lepevyeHb KOMIIETEHIIUI ¢ YKa3aHMEM 3TANOB UX (JOPMHUPOBAHUSA B IIPoOLIECcCe
0CBOEHHUsI 00pa30BaTeJIbHON MPOrpaMMBbI.
B pesynbrare ocBOGHUS TUCHHUILINHBI (MOIYJIs) (GOPMUPYIOTCS CIIEAYIONINE KOMIIETEHIIHH:

Kon B pesyabTare ocBoeHus1 00pa3oBaTeJbLHOM IPOrpaMMbl 00y4arouiics
KOMIIeTeHI UM J0JIZKeH 00J1a1aTh
YK-6 CHOCOOHOCTBIO  IUIAHUPOBaTb M pemarb  3alaud  COOCTBEHHOI'O
npoeCCHOHATBLHOTO ¥ IMYHOCTHOTO PAa3BUTHUS
OIIK-5 BIIQJICHUEM HAyYHO-TIPEIMETHON 00JIaCThIO 3HAHUI

B npouiecce ocBoeHust 00pa3oBaTeNbHON IPOrpaMMbl JAHHBIE KOMIIETEHIIMH, B TOM YHUCJIE
UX OTJENIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCA B XOAE€ OCBOEHHUS OOYyYAIOIIMMHUCSA UCHUIUINH
(Momyeil) Mo3TamnHo, B COOTBETCTBUU C YYEOHBIM IUIAHOM U KaJeHIapHBIM IpaduKoM y4eOHOTOo
npoiiecca.

6.1.2. Onucanue noka3zaresjed 1 KpUTepHeB OLEHUBAHUA KOMIIeTeHUN, GOpMHUpPYyeMBbIX 110
HTOraM OCBOEHUS TMCUMILITUHBI (MO1YJIf1), OMMCAHUE IKAJ OLleHUBAHUS

[TokazareneM OIICHMBAaHUS KOMIICTCHLIMH Ha pa3IMYHBIX 3Tamax HX (OPMHPOBAHUS

ABIACTCA HOCTHIXKCHHC 06yLIaIOHII/IMI/IC$I IJIAaHUPYEMBIX PC3YyJIbTATOB O6y‘ICHI/I$I 10 AUCLHUIIIINHE

(MomyITH0).
VYK-6 crmocoOHOCTBIO TUTAHUPOBATh W pEIIaTh 33Ja4d COOCTBEHHOTO MPO(ECCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHUS
OIIK-5 BrazieHreM Hay4YHO-TIPEAMETHON 001aCThIO 3HAHUM
Kpurtepuu onennBanus
Iloka3zarenn
2 3 4 5
3HATh: OOyuatouuiics | OOyuarommiics | OOyuatomumiics | OOydaronuiics
- TEOPHIO U JNEMOHCTPUPYET | JEMOHCTPHPYET | AEMOHCTPHPYET | AEMOHCTPHPYET
MPAKTUKY HOJIHOE HETOJIHOE YaCTUYHOE MOJTHOE
MIPOBEICHUS OTCYTCTBHUE MJI | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
HKCHEPUMEHTab | HEJIOCTATOYHOE | 3HAHUS! 3HaHUS! 3HaHUS!
HBIX COOTBETCTBHE - TEOPUH U - TEOPHUH U - TEOPHH U
UCCIIeI0BaHUH 3HAHUS: MPAaKTUKH NPaKTUKU MPAKTUKH
Ha - TEOPUH U MIPOBEICHUS MIPOBEACHUS MIPOBEICHUS
JeWCTBYIOIUX NPaKTUKU HKCIEPUMEHTANb | HKCIIEPUMEHTANb | HKCIIEPUMEHTAb
00BEKTax B MIPOBEICHUS HBIX HBIX HBIX
COOTBETCTBHUM C | DKCIIEPUMEHTANb | UCCIEIOBaHUN UCCIIeI0BAaHUH UCCIIEI0BaHUM
3aJJaHHBIMH HBIX Ha Ha Ha
METOAMKAMHU U UCCIIeI0BaHUN JeHCTBYIOIINX JeMCTBYIOIINX JEeWCTBYIOIUX
00paboTKu Ha 00BbeKTax B 00BeKTax B 00BeKTax B
pe3yIbTaTOB C NeHCTBYIOIMINX COOTBETCTBUH C | COOTBETCTBUM C | COOTBETCTBHUH C
MIPUMEHEHHEM 00BEeKTax B 3aJJaHHBIMH 3aJJaHHBIMH 3aJJaHHBIMH
COBPEMEHHBIX COOTBETCTBUM C | METOJAMKAMU U METOAMKAMHU U METOAMKAMHU U
WH(POpPMaIMOHH | 3aJaHHBIMH 00paboTku 00paboTku 00paboTKHn




BIX TEXHOJIOTUH

METOJHUKaAMU 1

pe3yIbTaTOB C

pe3yIBTATOB C

pe3yIbTAaTOB C

U TEXHHUUYECKUX | 00paboTKH PUMEHEHUEM MIPUMEHEHHEM IPUMEHEHUEM
CPEACTB. pEe3yJbTATOB C COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
IPUMEHEHHUEM uHPOpPMALMOHH | HHPOPMALMOHH | WH(POPMAIIMOHH
COBPEMEHHBIX BIX TEXHOJIOTUH | BIX TEXHOJIOTUH | BIX TEXHOJIOTUH
UHPOPMALIMOHH | M TEXHUYECKHX | M TEXHUYECKHX | M TEXHUYECKHX
BIX TEXHOJIOTUH | CPE/ICTB. CPEACTB. CPEACTB.
u Texunueckux | Jomyckatorcs Jomyckarorcs
CPECTB. 3HA4YUTENIbHbIE HE3HAUUTEIbHbIE
OIINOKH, OIIIMOKH,
HPOSIBIISIETCS HETOYHOCTH,
HEIOCTaTOYHOCT | 3aTPyAHEHUS
b 3HAHUM, 110 npu
psny AQHATTUTHYECKHUX
nokasaresei, olepaLusx.
oOyyaromuncs
UCTIBITHIBACT
3HAYHUTEIbHBIC
3aTpyAHEHUS
npu
ONEepUPOBAHUU
3HAaHUSIMH TIPU
UX IepeHoce Ha
HOBEBIC
CUTYaIHH.
yMeThb: OOyuatomuiics | OOyuarommiics | OOyuaromumiics | OOydaromuiics
- IPOBOJIUTH HE YMEET WIIM B | AEMOHCTPHUPYET | AEMOHCTPHPYET | AEMOHCTPHPYET
HKCHEPUMEHTab | HEJIOCTATOYHON | HEMOJIHOE YaCTUYHOE MOJTHOE
HBIC CTETIEHU YMEET: | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
UCCIIEI0BaHUS - IPOBOJIUTh CJIEYIOLINX CJICAYIOLINX CIIEAYIOLINX
Ha DKCIIEPUMEHTAIb | YMEHUM: YMEHUH: YMEHUN:
JeUCTBYIOIUX HbIE - IPOBOJIUTh - IPOBOJIUTH - IPOBOJIUTh
00BEKTax B UCCIICTOBAHMS OKCIIEPUMEHTANb | YKCIIEPUMEHTANTb | YKCIICPUMEHTAb
COOTBETCTBHM C | Ha HbIE HbIE HBIE
3aJJaHHBIMH NEHCTBYIOINX MCCIICTOBAHMSI WCCIIEIOBAHHS WCCIICIOBaHHS
METOAMKAMHU U 00BEKTax B Ha Ha Ha
oOpabaThIBaTh COOTBETCTBUM C | JEHCTBYIOIINX JNENCTBYIOIINX NENUCTBYIOIIUX
pe3yabTaThl € 3aJJaHHBIMU 00BEKTax B 00BEKTax B 00BEKTax B
IPUMEHEHHEM METOJAMKAMUA U | COOTBETCTBUH C | COOTBETCTBUH C | COOTBETCTBHUH C
COBPEMEHHBIX 0o0pabaTbIBaTh 3aJJaHHBIMU 3aJaHHBIMH 3aJJaHHBIMH
WH(POPMAIIMOHH | PE3YIIBTATHI C METOJAMKAMHA U | METOAMKAMH U METOMKAMHU U
BIX TEXHOJIOTUH | IPUMEHEHUEM o0pabaTbIBaTh o0pabartbIBaTh o0pabaTbIBaTh
Y TEXHHYECKUX | COBPEMEHHBIX pe3yIbTATHI C pe3yIbTaThI ¢ pe3yIbTATHI C
CpPEACTB. UHPOPMALIMOHH | IPUMEHEHHUEM MIpUMEHEHHEM pUMEHEHUEM
BIX TEXHOJIOTUH | COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
U TEXHUYECKUX | MHPOPMALMOHH | MHPOPMALMOHH | MHPOPMALUOHH

CPE/ICTB.

BIX TEXHOJIOTUH
U TEXHUYECKUX
CPEICTB.

BIX TEXHOJIOTUU
U TEXHUYECKUX
CPEICTB.

BIX TEXHOJIOTUN
U TEXHUYECKUX
CPEACTB.




OOyyarommiics Hasrixku
UCTIBITHIBACT OCBOEHBI, HO
3HAYUTEIIbHbIC JIOTYCKal0TCs
3aTpyIHEHUS HE3HAYUTEIILHBIC
npu OIHOKH,
MPUMEHEHUN HETOYHOCTH,
HABBIKOB B 3aTpyIHEHUs
HOBBIX npu
CUTYaLUsX. AQHAJIUTUYECKUX
oreparnusx,
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaH/IapTHBIC
CUTYallUH.
BJIA/I€Th: OOyuaronmiicst | OOy4atomuiicss | OOyuarommiicss | OOy4Jaromuiics
- HaBBIKaMU HE BJIJICET UJIU | BJIAJICET: YaCTUYHO B [IOJIHOM
MIPOBEICHUS B - HaBBIKaMU BIIAJICET: o0beMe BIIAJICET:
SKCIIEPUMEHTANb | HEIOCTATOYHON | MPOBEICHUS - HaBbIKaMU - HaBbIKaMU
HBIX CTCTICHH OKCIIEPUMEHTAJb | TIPOBEIACHHUS MIPOBEICHUS
UCCIIeTIOBaHUM BJIQJICET: HBIX 9KCIIEPUMEHTANb | SKCIIEPUMEHTAb
Ha - HaBBIKaMU UCCJICIOBAHHMA HBIX HBIX
JEHCTBYIOIINX MIPOBECHUS Ha UCCJICJIOBaHUM UCCIIeTOBAHUM
00BEeKTax B OKCIIEPUMEHTANb | ICHCTBYIOIIHX Ha Ha
COOTBETCTBHUM C | HBIX 00BeKTax B NEHCTBYIOIMNX JEHCTBYIOIINX
3aJIaHHBIMH WCCJICIOBAHHIA COOTBETCTBUU C | OOBEKTaX B 00BEeKTaxX B
METOJIMKAMHU U Ha 3aJJaHHBIMU COOTBETCTBUU C | COOTBETCTBHH C
00pabaThIBaTh JEHCTBYIOIINX METOJTUKAMHA U 3aJIaHHBIMH 3aJJaHHBIMH
PE3YNBTATHI C 00BeKTax B 00paboTku METOJUKaMHU U METOJIMKAMHU U
MIpUMEHEHUEM COOTBETCTBUU C | PE3YJIHTATOB C 00paboTku 00paboTKu
COBpPEMEHHBIX 3a/laHHBIMH MPUMEHEHUEM pe3yNbTaTOB C PE3YIBTATOB C
WHOOPMAIMOHH | METOAMKAMU U COBPEMEHHBIX MIPUMECHCHHEM MIPUMCHCHHEM
BIX TEXHOJIOTUH | 0OpabOTKH WH(OPMALIMOHH | COBPEMEHHBIX COBpPEMEHHBIX
Y TEXHUYECKUX | pe3yIbTaToOB C BIX TEXHOJIOTHH | HHPOPMAITMOHH | WH()OPMAIIMOHH
CpPEICTB. MPUMEHEHUEM U TEXHUYECKUX | BIX TEXHOJOTUH | BIX TEXHOJOTHA
COBPEMEHHBIX CPEJICTB. Y TEXHUYCCKUX | M TEXHUYICCKHX
uHpopmanmonH | OOydaromuiicss | CpeacTB. CpPEICTB.
BIX TEXHOJIOTHH | UCIIBITHIBACT Hasbiku
U TEXHUYECKUX | 3HAUUTEIbHbBIE OCBOEHBI, HO
CPENCTB. 3aTpyTHEHUS JIOITYCKAIOTCS
npu HE3HAYUTEIbHBIC
MIPUMEHEHUN OLINOKH,
HABBIKOB B HETOYHOCTH,
HOBBIX 3aTpyTHEHUS
CUTYalUsX. npu
AQHATUTHICCKUX
oreparusx,
nepeHoce
YMEHUH Ha

HOBEIE,




HECTaH/IapTHHIE
CUTYyaLlUH.

IIkajbl OLIEHUBAHUSA Pe3YJIbTATOB MPOMEKYTOYHOMN ATTECTAIIMM M UX ONHCAHHE:
Dopma npomercymouHnol ammecmayuu: IK3ameH.

[MpomexyTouHass arrectanus oOydarommxcs B ¢GopMe DK3aMEeHa MPOBOJUTCS TIO
pe3yJibTaTaM BBIMOJHEHUS BCEX BUAOB y4eOHOU pabOThI, IPEIyCMOTPEHHBIX YYeOHBIM IIJIAHOM
10 JIaHHOW TUCHHUIUTMHE (MOJIYJIIO), TIPH 3TOM YUYUTHIBAIOTCS PE3YJIbTaThl TEKYIIEro KOHTPOJIS
ycreBaeMocTH B TeueHHe cemecTpa. OIIGHKAa CTENEeHHW JOCTHDKEHHUS  O0YYaroIUMUCS
IUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHHUS 110 TUCIMILINHE (MOJYJII0) IIPOBOAMTCS TpEnoiaBaTesieMm,
BEAYIIMM 3aHATHS IO JUCHUILTUHE (MOJIYJII0) METOJOM OJKCHEpTHOH oueHKu. [lo uroram
MPOMEXKYTOYHON aTTeCcTaliy IO JMCUUIUIMHE (MOIYIIO) BBICTABIISCTCS OICHKA «OTIHUYHOY,
«XOPOIIIOY», «YIOBIECTBOPUTEIHHOY» UITU «HEYTOBICTBOPUTEIHLHOY.

K npomesxcymounoii ammecmayuu 0onyckaromcs moibko CmyOeHmul, blNOJHUBUIUE BCe
8UObL Y4eOHOU pabomul, npedyCMOMpPeHHble padoyell NPoePAMMOU NO OUCYUNIUHE « YnpasieHue
KauecmeoM 8 mexHu4ecKux cucmemaxy (YKazol8aemcs 4mo UMeHHO — NPOULTU NPOMENHCYMOUHbLI
KOHMPOJb, 8bINOJHULU 1ADOPAMOPHblIe pabomul m.o.)

HlIxana oyenusanus Onucanue

Buinonnenst  6ce 6udvl  yuebnou pabomovl, npedycMompeHHble
yueonvim naanom. Cmyoenm OeMOHCmpupyem CcoOmeemcmeue
SHAHUU, YMEHUll, HABbIKO8 NPUBEOEHHbIM 8 MAOIUYAx noxazamerel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUSMU, HABLIKAMU,
IO npuUMeHsiem ux 6 CUMYayusix noGbleHHOU crodcHocmu. Ilpu smom
Mo2ym Oblmb OONYWeHbl He3HAYUMmeNbHble OWUOKU, HemOYHOCmU,
3ampyOHeHUst NPU AHATUMUYECKUX ONepayusix, NepeHoce 3HAHUL U

ymeHud Ha Hoeble, Hecmaﬁdapmnbze cumyayuu.

Buinonnenst  6ce 6udvl  yuebnoti pabomoel, npedycMompeHHble
yueOHviM  naanom.  Cmyoewm — OeMoOHCmpupyem  Heno.Hoe,
Xopowo npasuibHoe  COOMGEMCmeue  3HAHUL,  YMEHUll,  HABbIKOG
npusedeHHbIM 8 mabauyax nokazameiet, 1ubo eciu npu 3mom oviiu
oonyuenvl 2-3 HecyujecmeeHHble OUUOKU.

Buinonnenst 6ce 6udvt  yuebnoti pabomoel, npedycMompeHHble
yueonvim naanom. CmyoeHm OeMoHCmpupyem CcoOmeemcmesue
Yooenemeopumenvrno | 3nanuil, 8 KOMOPOM OC6eujeHa OCHOBHAS, HAUDONIee BANCHAS YACTb
mamepuana, Ho npu dMom OONYWeHa 00HA 3HAYUMENbHAS OWUOKA
UIU HeMO4YHOCb.

He evinonnen ooun unu 6Oonee 6udo8 yuebHoOU pabomul,
npeoyCMOmMpeHHbIX YueOHbiM naanom. Cmyoenm OemoHcmpupyem
Heyoosnemsopumenvho | nenonnoe coomeemcmeue 3Hanull, yMeHutl, Hagblk08 NPUEEOEHHbIM 8
mabauyax noxkazameneti, OONYCKAIOMCS 3HAYUMENbHbIE OUUOKU,
NpOAGIAeMCs: OMCYMCmeue 3HAHUU, YMEHUl, HABbIKO8 MO psady
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noxasameﬂed, cmydeHm ucnslmuleaent sHavumeslbHvle 3ampy()HeHuﬂ
npu onepupoearHui SHAHUAMU U YMEHUAMU NPU UX NEPEHOCE HA HOBble
cumyayuu.

@DOoH/IBI OIICHOYHBIX CPEACTB IpeacTaBieHbl B [Ipunoxennn 2 k paboyeil mporpamme.

7. YueOHO-MeTOANYecKOe U MH(OPMAIMOHHOE o0ecneyeHne TUCIIMIIUHbI.
a) OCHOBHAs JIMTepaTypa:
1. bepukamBunu B.II., Ocekun C.I1. Ctatuctudeckas oOpaboTKa JIaHHBIX, IJIAHWUPOBAHUE
AKCIIEPUMEHTA U MAaTEMAaTUYECKOE OIIMCAHUE CIIy4alHbIX npoueccoB.— M.: U3n-o MI'OVY, 2013 .—
196c¢.

2. Ocpkun C.II., bepuxkamBuin B.II. [lnanupoBanue skcnepumeHta. Meronnyeckue
yKa3aHMs 110 U3YUYECHUIO JUCHMIUIMHBI U KOHTPOJIbHBIE 3a1anus. — M.: 3a-so MI'OY, 2011.
3. Mycuna O. H. OcHOBBI Hay4dHBIX HCCIEAOBaHMI: ydeOHOe mocobue. [upexr-Menua,

2015.— 150 c. (http://www knigafund.ru/books/183419).
0) 10MOJTHUTE/IbHAS JUTepaTypa:

1. Kpsnes A. B., Jlykun I'. B. Maremaruueckue MeToIbl 0OpaOOTKH HEONpPEIEICHHBIX
nanabix. Gusmatiut, 2006.— 281 c. (http://www.knigafund.ru/books/207665).
2. MeTtooi0rHsl Hay4YHbIX MCCACIOBAHUN B aBMa- M PaKETOCTPOCHUU: ydueOHOe mocobue. /

Kpyrmos B. U., Uymamua A. C., Epmos B. U., Kypuusma B. B. Jloroc, 2011.- 432 c.
(http://www.knigafund.ru/books/178637).

B) MeTOIMYECKUE MaTepHaJbl:
1. Ocpkun C.II. Meton monHoro dakropHoro skcrnepumenTa (IIDD) mpu ompenenenuun

1eneBo  (YHKIMM TEXHOJOIMYECKOro Ipolecca TEPMHUYECKOIO OKHMCIEHHUS KPEMHUs
(;mabopaTopHblil mpakTukyM no Kypcy «IlmanupoBanue skcnepumenTa») // Bectnuk MI'OVY.
Mocksa. Cepus «TexHuka u TexHosnorus». — 2012, — Ne 1.

2. Ocpkun C.II. ITonubit ¢pakropblil sxcnepuMeHT (IIDD) u MeToa KpyTOro BOCXOKICHUS
Py ONTHMHU3AIMHN TIApAMETPOB HAHOTEXHOJIOTUYECKOTO TpoIlecca MOTYYCHUs PE3UCTHBHBIX
IUICHOK peHusi (1abopaTOpHBIM MNpakTUKyM Mo Kypey «llnmaHupoBanue skcrepuMeHTtay) //
Bectauk MI'OY. Mocksa. Cepust «Texauka u TexHosorusi». — 2012, — Ne 2.

B) IpOrpaMMHoOe odecrieyeHHe U HHTEPHET-PecypChl:

VY4eOHbIl mpolecc MOJHOCTHIO 00€CHeYeH COOTBETCTBYIOUIMMH JIMLEH3UMOHHBIMU
MaKeTaMu POTrPaMM.

HHuTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOIMUECKUE MATEPHAIIbl B JICKTPOHHOM BHUJIC,
npejcTaBieHHbIe Ha caiite http://lib.mami.ru/ebooks/ B paznene «bubnuoTtekay.

Kpome TOoro, B yueOHOM Tmporiecce MOTYT OBbITh HCIIOJIb30BaHbl  CIICIYIOIINE

CIICIHUAIN3UPOBAHHLIC HHTCPHET-PECYPCHI:

1. www . statsoft.com;
2. www.DOE.ReliaSoft.com;
3. HUCIIOJIB30BAHUEC ITOUCKOBBIX CUCTEM IIO HanpaBneHmo «Vr[paBneHI/Ie Ka4deCTBOM B

TEXHUYECKUX CHCTEMAX»;
4. Www.exponenta.ru — yuebHble MaTepuaisl, B T.4. mo Mathcad u MatLab.
8. MarepunajibHO-TeXHHYecKoe ofecniedeHue JUCIUTIMHBI.
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KommbrorepHsie kitacchl kadeapbl « ABTOMAaTHKA U yripaBiieHue»: aya. AB2614, AB2618,
AB2507.
O6opynoBanue U anmaparypa:
- MPOEKTOP C KOMIBIOTEPOM M IMOAOOPKOW MaTepuaioB JUIs JEKIUHA W MPaAKTUICCKUX
3aHATHUH;
- J1abopaTOpHbIE CTEH[bl, MpEAHA3HAUYEHHbIE J/JIs MCCICNAOBAaHUS MHTErpajbHOU H
mubdepeHIManbHOM  GOpPM  3aKOHOB  paclpesiesieHusi, OINpeAesiCHUs] XapaKTePUCTHK
AJIEKTPOHHBIX U MMOJIYIPOBOJIHUKOBBIX IPUOOPOB, HHTETPATLHBIX CXEM.
Temartuka npeanaraeMbIx 1a60paTopHbIX padoT:
1. 3y4yenne GyHKIMU U TUNIOTHOCTH PACIPEICIICHUS BEPOSTHOCTH CITy4aiHOW BETMYHUHEI.
2. V3y4yeHne HOpMaIbHOIO 3aKOHA paclpeieIeHUs.
3. IToctpoenue perpeccuoHHol Mozenu BAX 31eKTpoHHOM 1aMIIbl TPUOA,.
4. Iloctpoenue noauHoMHuanbHOU Mozenu BAX Tpuona ¢ mpuBie4eHHEM METOAMKHU IOJIHOIO
(aKkTOPHOTO IKCIEPUMEHTA.
5. Marematnueckoe  MOJECIMPOBAHUE  TEXHOJOTMYECKOIO0  IpoLecca  TEPMHUYECKOTO
OKCHUJIMPOBAHUSI.
6. [locTpoenue nonmHomMuaibHOM Moaenu BAX TyHHenbHOrO 1uoaa.
7. CUMIUIEKCHBIN METO/I TIJITAHUPOBAHUSI.
8. CoBpeMeHnnbiii ananu3 gaHHbix B cucreme STATISTICA.
9. MeTtoauyeckue peKOMeH AN JAJI5l CAMOCTOSITeIbHOI padoThl CTYIeHTOB
CamocrosiTenibHass paboTa SBIsETCA OJHUM W3 BHAOB YyueOHbIX 3ansTuid. Llens
CaMOCTOSITENIbHOM paboThl — MPAKTHUYECKOE YCBOEHHE CTYACHTaMU BOMPOCOB OpraHU3aluu
Hay4HbIX HMCCJICIOBAHUM, IJIAHUPOBAHUS U OPraHU3alMU HKCIIEPUMEHTA, pacCMAaTPUBAEMBIX B
MPOLIECCE U3YUEHHUSI TUCUUILINHBI.
AyautopHas caMmocTosTenbHas paboTa MO AWCHMILIMHE BBHIMIOTHSAETCS Ha Y4eOHBIX
3aHATHUAX TOJT HEMTOCPEICTBEHHBIM PYKOBOACTBOM MPENOAABATENS U 1O €T0 3aJaHUI0.
BueayauropHast camocrosiTenibHas paboTa BBINOJHSAETCS CTYJEHTOM IO 3aJaHHI0
npenoaaBaress, Ho 6e3 ero HermocpPeACTBEHHOTO y4acTHsl.

3agauyu caMoCTOAATEILHOM PadoOThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHOM paboThI;

- OCBOECHHUE COJIEP’KAHUS JUCLUILINHBL,

- yri1yOJieHHe COoJepKaHUs U OCO3HAHNE OCHOBHBIX MOHATHH JUCHUIUINHBL

- HCIIOJIb30BaHME MaTepHajia, COOPaHHOTO M MOJYYEHHOTO B XOJI€ CaMOCTOSATENbHBIX
3aHATUH U1 3¢ EKTUBHOM MOATOTOBKY K 3a4€Ty U K3aMEHY.

Bujbl BHEaAyIUTOPHOIT caMOCTOATEIbHOI padoThI:

- CaMOCTOSITEIbHOE U3YUYE€HUE OTJEIbHBIX TEM AUCHHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- MIOJTOTOBKA K JJa0OpaTOpHBIM paboTam;

- BBIIIOJIHEHHUE JIOMAILIHUX 3a/IaHNl 110 3aKPETIJICHUIO TEM;

- cocTaBlIeHUE U 0POpMIICHHE JOKJIAI0B 110 OTAEIbHBIM TeMaM MPOrpaMMBbl.

I[JI}I BBIIIOJIHEHHST  J1I000T0 BHJIa CaMOCTOSATEIbHOM pa6OTBI HCOGXO,[[I/IMO HpOﬁTH
CJICAYIOIIUC OTAIlbI:

- OIMpECACIICHUE L CITN CaMOCTOSTEIILHOMI pa60TLI;

- KOHKpE€TU3anus IM03HABaTCIILHOM 3aJa4u,
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- CaMOOIIEHKA TOTOBHOCTH K CAaMOCTOSITeIIbHOM pa60Te;

- BBIOOD aJIEeKBaTHOTO CII0Cc00a JEHCTBHS, BEIyIIEro K PEIICHUIO 3a/1a4H;

- IUTAHUPOBaHKE PaOOTHI (CAMOCTOSATENFHON WIIM TIPU YYaCTUH MPETIOAABATENA);
- OCYIIECTBJICHHE B NPOIECCE BBHIMOJHEHUS CaMOCTOSTENBHOW pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) PE3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBHITOTHEHUS PAOOTHI;

- pednekcus;
- Ipe3eHTaIus paboThl.

E A

o

Bonpocekl, BBIHOCHMbIE HA CAMOCTOSITEJILHYIO padoTy

OcHoBHBbIE 337]aul ¥ HANPaBJIEHUs IPOBEACHUS SKCIIEPUMEHTAIbHBIX CCIIEA0BAaHU.
OcCHOBHBIE 3Tanbl JIJAHUPOBAHUS U OPraHU3ALMH SKCIEPUMEHTAIBHBIX UCCIICTOBAHUN.
Metonnuecknue OCHOBBI HAyUHBIX HUCCIIEOBaHUM.

[TocTpoenne monenu uccaeayemoro npouecca. OCHOBHbIE BUABI Mojenel. Pe3ynbrarsl
MOJEIIUPOBAHUS.

Metoauka TpoBEICHUS IKCIEPUMEHTAIBHBIX HccienoBannidi. OO0paboTka pe3ysIbTaToB
OIIBITOB.

Oco0eHHOCTH U BaKHEHIIME 3TAIlbl KOHTPOJIS Ka4eCTBa Ha POU3BOCTBE.
MeTtponoruueckoe odecreueHue 3KCIeprMEHTa.

[TocTpoeHune rpeko-I1aTHHCKOTO KBajipaTa Npy paHIOMHU3aLNH.

WuTerpanbublit 1 quddepeHranbHbli 3aKOHbI pacpe/leIeHHUS.

. Beiunciienue MareMaTH4ecKoro OKuAaaHus U TUCIIEPCHUH.

. Onpenenenre BEpOSITHOCTHBIX OIIEHOK.

. [locTpoeHue 1OBEpPUTEIILHOIO MHTEPBAJIA.

. [locTpoenue perpeccCHOHHBIX MOJICIICH, OIICHKA 3HAUUMOCTH.

. PoGacTHsrii ananuz. Meroa Taryuu.

. Pactipenenenne duiiepa npu olieHKe aIeKBATHOCTH MOJIEIH.

. Pacuer koa¢punmenTa koppensuuu.

. CocraBiieHHe MaTpUIIbl NIAHUPOBAHUS.

. Pacuet k03¢ GUIIMEHTOB MOJIEINH.

. Marpuna rutanuposanus LIKPIL.

. OnTuMu3anus TEXHOJIOTUYECKOTO MPOIecca TEPMUUECKOTO OKCUANPOBAHHUS.
. IlocTpoenne cumrekca.

. O1ieHKa aJIekBaTHOCTH MOJIEIIH.

. CrnaxxuBaHue U METO/I HAUMEHBIIINX KBAJAPATOB.

. OLileHMBaHUE CPETHUX 3HAYECHUN U JTUCTIEPCHIA.

. PerpeccroHHBIN aHAMU3: IMHENHBIE MOJEIIH.

. PerpeccroHHBIN aHaIU3: HEMTUHEWHBIE MOJIETIH.

. OuleHnBaHuE OJTHOMEPHOM INIOTHOCTH PACIPEACIICHUS.

. OrieHUBaHUE KOPPEISAIUOHHBIX (PYHKIIUA.

. Ilonubiit pakTOpHBIN TUTAH.

. lpoGHBIC pETIMKH U HETIOTHBIC OJIOKH.

. KommprorepHsie cucteMbl 00paOOTKHU OMBITHBIX JaHHBIX.

. Craructuueckue ¢pynkuun Microsoft Exel, Mathcad, DOE++ (ReliaSoft.com) u ipou.
. CoBpemennsbiit ananus qanabix B cucteme STATISTICA (statsoft.com).
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34. IlepcnieKTUBBI ¥ OCHOBHBIE HAMPABIICHUSI Pa3BUTHS COBPEMEHHBIX CHCTEM OOpabOTKH
nanHbix. [Tonstie «Big Datay.

35. [IporpammHble W ammapaTHble cpeiacTBa TexHojoruu «Big Data» mpu perienuun
aKTyaJIbHBIX 33]1a4 HayYHbIX UCCIICJOBAHUM.

10. MeToanyeckue peKOMeHIAIUM [IJIsl IPeNnoaBaTeis

OCHOBHOE BHIMAHHE ITPU U3YUYCHUH JUCIUTLIINHBI « Y IPAaBIIEHUE KAYECTBOM B TEXHHYECKHUX
CUCTEMax» CIEIyeT YyIeNATh M3YYCHHIO OCOOCHHOCTEH MOCTPOSHUS M TPOBEACHHS HAYUYHBIX
UCCIICIOBaHMIA, METOIaM IITAHUPOBAHUS SKCIICPUMEHTA U TIOCIIeIYoIei 00pabOoTKe MOTyYSHHBIX
pe3yabTaToB. [is akTUBU3aIMK Yy4eOHOTO Tpoliecca MPU U3yYeHHH JUCHUTUIAHBL 3()(HEKTUBHO
NPUMEHEHHE TIPE3CHTAIMHN 110 Pa3JIMYHBIM TEMaM JICKIIUH.

JJist ipoBeieHus 3aHATHH 110 TUCIMILIMHE UCTIONB3YIOTCS CPEICTBA OOYUCHUS:

- y4eOHUKH, TEKCT JICKIUH, HH(QOpMaIMoHHbIE pecypchl IHTepHeTa;

- CITPaBOYHBIC MaTEPHUAJIbl 1 HOPMATHBHO-TEXHHUECKAST JOKYMEHTAITHSI.

[TporpaMMa TUCHIUTITHNHBI « Y IPAaBIIEHUE KAY€CTBOM B TEXHHYECKHX CHCTEMaX» COCTaBIICHA
B COOTBETCTBUM ¢ DeepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIIBHBIM CTaHIAPTOM BBICIIETO
oOpa3oBanHwus 110 HarpasyeHnto oarotoBku 27.06.01 «YnpaBJjieHne B TEXHHYECKHUX CHCTEMAX)
M0 MPOQIIIIO MOATOTOBKH «JIeMEeHThl U YCTPOHCTBA BHIYMCIUTEIbHON TEXHUKH M CHUCTEM
ynpaBJIeHUS.
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[Ipunoxenue 1

CTpyKTypa U coaep:kaHue TUCHUILTUHBI «YPaBJieHNe KA4YeCTBOM B TEXHHYECKHX CHCTEMAX» M0 HANPABJIEHHUIO MOATOTOBKH ACIIHPAHTOB
27.06.01 «YnpaBJjieHHe B TEXHHYECKHX CHCTEMAaX» MO NMPO(UJII0 MOATOTOBKH «JIeMEHTHI H YCTPOiiCTBA BLIYMCIUTEIbHOM TEXHUKH U
CHCTEM YNPABJIEHUS».

Buabl yueoHoi padoThl, Bust
Ne = g g BRITIOHAN CaMOCTOSITEILHOI Dopmbl
Q| g5 CaMOCTOSITEJIbHYIO
Ne Pa3nen s = o 6 padoTsl aTTecTaluu
s = padoTy CTy1EeHTOB,
/ o= 3 U TPYI0EMKOCTh B 4acax cryaentos
i Ja[mc|aa6[cpc|kce | op [ac|[yo[T| 2 | 3
BBenenue. Ponb 1 3HaU€HHE SKCIIEPUMEHTATIBHBIX
1 HCCIEA0BAHUM U1 HAYYHOU U IPAKTHYECKOU 5 1
JeSITEIbHOCTH.
2 OcHoBHBIE 331241 U (POPMBI TIPOBEICHUS 5 1
9KCIIEPUMEHTAIBHBIX HCCIEAOBaHUN
3 OcHOBHBIE 3Tallbl IJITAHUPOBAHUS U OpraHu3aluu 5 1
JKCIIEPUMEHTA
4 [TocTpoenue Mozienu uccienyeMoro npoiecca. Buapl 5 1
U pPe3yJbTaThl MOACIUPOBAHUS
5 MeTtoauka npoBeeHHs SKCIEPUMEHTAIbHBIX 5 1
uccnenoBanuii. O6paboTKa pe3ynbTaTOB OMBITOB
OCHOBBI TEOPHH BEPOSITHOCTEN M MaTeMaTHUECKON
6 CTaTUCTUKH. TOUYEUHBIE U UHTEPBAIbHBIE OLIEHKH. 5 1
[IpoBepka CTaTUCTUYECKUX TUIIOTE3
7 CraTucT4ecKkuii aHaIu3 3KCIepUMEHTAIbHBIX 5 1
JTAHHBIX
Teopernueckre OCHOBbI IPUMEHEHUS
PErPECCUOHHOI0 aHAIN3a IIPU CTATUCTUUYECKOMN
8 00paboTKe IKCIIEPUMEHTATIBHBIX JJaHHBIX. MeTo 5 1
HaWMEHbIINX KBaapaToB. 3Hauenne MHK —
perpeccuu JUlsi petieHusl MPaKTUYeCKUX 3aau
JlucriepCcHOHHBIN aHaIU3 PU CTATUCTUYECKOM
9 00paboTKe SKCIepUMEHTAIbHBIX JaHHBIX. [Ipumepbt 5 1
MPAKTUYECKOr0 MPUMEHEHHUSI




10

KoppensunonHnsiii MeTo aHanu3a Npy NpOBEACHUN
CTaTUCTHUYECKON 00paOOTKU SKCIIEPHUMEHTAIBHBIX
naHHbIX. [IpuMepbl npakTHYeCKOH peasin3aiuu

11

[TnanupoBanue sxcnepumenta. [1oHbli (hakTOpHBII
skcriepuMeHT (I1DD). IpoOHbIii pakTOpHBIN
skcriepumMeHT (API)

12

OproroHanbHbIe IU1aHbL. LleHTpansHOoe
KOMITIO3ULIMOHHOE OPTOTOHAILHOE TUIAHUPOBAHHE
(IIKOII) u neHTpanbHOE KOMIIO3UITMOHHOE
pororadensHoe (LIKPII) mianupoBanue

13

HJ'IaHI/IpOBaHI/Ie SKCTPEMAJIBHOI'O SKCIIEPUMEHTA

14

CHUMILIEKCHOE TUIAHUPOBAHUE

15

[TnanupoBaHe SKCIEPUMEHTA B YCIOBUSX
HEIPEPBIBHOIO ITPOU3BOJICTBA

16

KoMmbroTepHbie CHCTEMBI 00paOOTKH OIBITHBIX
nanubix. Craructuueckue Gynkipu Microsoft Exel,
Mathcad, DOE++ (ReliaSoft.com) u npou

17

COBpeMeHHHﬁ aHaJIn3 JaHHbIX B CUCTCMCEC
STATISTICA (statsoft.com)

18

IlepcrieKTHBBI 1 OCHOBHBIEC HAIIPABIICHUS PA3BUTHSA
COBPEMEHHBIX cicTeM 00paboTku NaHHbIX. [loHsATHE
«Big Datay». [IporpaMMHbIe U anmnapaTHbIC CPEACTBA
TexHojoruu «Big Datay mpu pemieHnn akTyalbHbIX
3a]1a4 Hay4HbIX UCCIIEIOBAaHUI

19

Bonpocsl BBIHOCHMbIE HA CAMOCTOSAATE/ILHOE
HU3y4eHue

20

OcHOBHBIE 3aJlaud W HAMPABICHUS MPOBEACHUS
DKCIIEPUMEHTAJIBHBIX UCCIIEIOBAHUN.

OcHOBHBIE OTalbl IUIAHUPOBAaHUS M OpraHU3AINHU
AKCIEPUMEHTAJIBHBIX UCCIIEIOBAHUN.

Metoanueckue OCHOBBI HAYYHBIX UCCIIEIOBAHUN.
IlocTpoeHne mMoxenu  MUCCIAELYEMOTO  IMpolecca.

OcHOBHEBIE BUJIBI MOJICIIEN. Pe3ynbTatel
MOJEIUPOBAHUSL.
Metonuka MPOBEICHUS AKCIIEPUMEHTAIBHBIX

uccnenoBanuii. OOpaboTKa pe3yIbTaTOB OMBITOB.

1-18

72
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Oco0EHHOCTH M BOKHEHIITHE ITAITbl KOHTPOJIS KAa4eCTBa
Ha MPOU3BOJCTBE.

Mertposoruueckoe obecredeHne 3KCnepruMeHTa.
[TocTtpoeHne  Ipeko-JIAaTUHCKOIO  KBajpara  Ipu
paHIOMU3ALINN.

Wuterpanbublii  u  quddepeHranbHbplii  3aKOHbI
pacnpeneseHusl.

Bbluncienne  MareMaTH4ecKoro — OXKHUIAHUS U
JUCIIEPCUN.

Onpenenenne BEPOATHOCTHBIX OLIEHOK.

IlocTpoeHne NOBEPUTEIILHOIO UHTEPBAJIA.
IToctpoeHHe  pErpecCUOHHBIX  MOAENEH, OLIEHKa
3HAUYUMOCTH.

Pobactusiif ananuz. Meron Taryuu.

Pacnipenenenune ®uiepa npu OLEHKE aJEKBATHOCTH
MOJIETIH.

Pacuer ko3 punmenta koppensum.

CocraBieHHe MaTpULBI IUNIAHUPOBAHUS.

Pacuer ko3¢ punmenToB MoeH.

Marpuna mianupoanus LIKPII.

Ontumusanus TEXHOJIOTHYECKOTO npouecca
TEPMHUYECKOTO OKCHINPOBAHHUS.

ITocTpoenne cumIekca.

Onenka aeKBaTHOCTU MOJIENH.

CriaxxuBaHue U METOJ HAMMEHBIINX KBaJIpaToB.
OueHuBaHue CpeHNX 3HAYCHUN U JUCIIEPCUIL.
PerpeccuonHblil aHANN3: IMHEWHBIE MOJIEIIN.
PerpeccOHHBIN aHAIN3: HEITUHENHBIE MOJIEIIH.
OneHuBaHue OJHOMEPHOMN TUNIOTHOCTH PaclpeleeHHUs.
OrneHnBaHuE KOPPEIALMOHHBIX (YHKIUH.

[TonHbIi pakTOPHBIN IUIAH.

JpoOHBbIe PETUTMKH U HETIOJIHBIE OJIOKH.
KomneioTepHsle  cucteMbl  0OpaOOTKHM  ONBITHBIX
JAHHBIX.

Craructuueckue gynkuuu Microsoft Exel, Mathcad,
DOE++ (ReliaSoft.com) u mpou.
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CoBpeMEHHBII ~ aHalIM3  JAaHHBIX B CHCTEME
STATISTICA (statsoft.com).

[lepcrieKTHBBI U OCHOBHbBIE HANpPAaBIICHUS Pa3BUTHUS
COBPEMEHHBIX CHUCTeM 00paboTKu naHHbIX. [loHATHE
«Big Datay.

[IporpammHBbIe U anmapaTHbIEe CPEACTBA TEXHOJIOTUU
«Big Data» npu peiieHn# akTyaabHbIX 3a/1a4
Hay4HbBIX MCCJICIOBAHUM

21

IIpakTnyeckoe 3ansiTue Nel. BRBogHoe 3aHsTHE 110
nabopaTOpHOMY IPAaKTUKyMy. M3yuenue
JabopaTopHO 0a3bl. METOIbI OIIEHKH MOTPEITHOCTEH.

22

IpakTuyeckoe 3ansitue Ne2, Mzydyenne QyHKIUN U
IUIOTHOCTH PAaCHpeIeIeHNs BEPOSITHOCTH CITy4aitHOM
BEJIMYMHBI.

23

IIpakTuyeckoe 3ansitue Ne3. M3ydenune
HOPMAJIbHOT'O 3aKOHA PaclpeieIeHUsl.

24

IIpakTnueckoe 3ansaTue Ned. [Tocrpoenue
perpeccuonHoi Mojienn BAX 351eKTpOHHOM JIaMIIbI
TPHUOA.

25

IIpakTnueckoe 3ansitue Ne5. [Tocrpoenue
noMHOMHANIbHON Mojenu BAX Tpuona ¢
MIPUBJICUEHUEM METOAMKH MOJHOTO (PaKTOPHOTO
JKCIIEPUMEHTA.

26

IIpakTnuyeckoe 3ansiTue Ne6. Matematuueckoe
MOACIIMPOBAHUC ITPHU ONITUMU3AINN
TEXHOJIOTMYECKOT0 IIPOLECCa TEPMUYECKOTO
OKCHAVWPOBAHMA.

27

IIpakTnueckoe 3ansitue Ne/. [Tocrpoenue
MOJTMHOMHAJIBHON Mojiend BAX TyHHEIIBHOTO Tno/1a

28

IpakTnuyeckoe 3ansitue Ne§. CUMITIIEKCHBII METO
TJIAHUPOBAHUSL.

29

IIpakTnueckoe 3ansitue Ne9. CoBpeMEeHHBIN aHATIHN3
nmauebIx B cucteme STATISTICA

30

UTOT'O

18

18

18

72
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[Tpunoxxenue 2
K paboueii mporpamme
MMHUCTEPCTBO HAVKM U BBICIIIET'O OEPA30BAHM S POCCUMCKOM ®EJEPALINNA
OEJIEPAJIBHOE 'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
BBICHIET'O OBPA30BAHUA

«MOCKOBCKHI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

Hamnpasnenue noarotoku: 27.06.01 «Ynpapinenue B TEXHUYECKUX CUCTEMAX»
OII (mpoduiip): «IeMEHTHI U YCTPOWCTBA BHIYUCIUTEIBHON TEXHUKU M CUCTEM YIIPABICHUS
®dopma 00yueHHs: OuHas

Bun npodeccronanbHoii gesrenbHOCTH: B cooTBeTcTBUH ¢ Ol

Kadenpa «ABromatuka v ynpaBieHHUE)
®OHJA OHEHOYHbBIX CPEJACTB

MO JUCHUIJIMHE

YHpaBJIeHHe Ka4eCcTBOM B TeXHHYECKHX cucTemMax CocTas:

1. [TaciopT doHIA OIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHbIX CPEICTB!
BapHaHTHI DK3aMEHAIIMOHHBIX OUJIETOB;
MepevYeHb TeM YK3aMEHAIIHOHHBIX BOIIPOCOB,;
IIPUMEPHBIN NepedeHb TeM J0KJIa/10B,;

06pa3u51 BOIIPOCOB U KOHTPOJIBHBIX 3aJJaHuH,

CocraBuJi:

K.T.H., 1o1ieHT Ocbxun C.I1.

Mocksa, 2019

19



Tabmuma 1

IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

YIIpaBJIEHI/Ie Ka4YeCTBOM B TEXHUYECCKHUX CUCTEMAX

@I'0OC BO 27.06.01 «YnpaBieHue B TEXHUYECKUX CHCTEMAaX»

B mporuiecce ocBoeHMs 1aHHOM TUCHUILUIMHBI CTYACHT GOPMHUPYET U IEMOHCTPUPYET clieAyrolue npogeccunoHalbHble KOMIIETEHIMH:

KOMIIETEHIIUH TexHoJiorust ®opma .
IlepeyeHb KOMIIOHEHTOB (¢popmupoBanus OLICHOYHOI0 Cremenu yposHeii ocsoenus
UHJEKC | ©OPMYJUPOBKA P PMUPOBALI . KOMIeTeH M
KOMIIeTeHIIUI cpeacTBa
YK-6 CIOCOOHOCTBIO 3HaTh! JICKIINH, AC, Ba3oBblii ypoBeHb:
IUTAHUPOBATh U | - TEOPHIO U MPAKTUKY BBITIOJTHEHHE T, BOCIIPOM3BOICTBO MOTyYECHHBIX
pemartb 3aJlauM | IPOBEACHUS KOHTPOJIbHBIX YO, 3HAHUU B XOJI€ TEKYIIETO
COOCTBEHHOTO AKCIIEPUMEHTAIBHBIX pabor, JIP KOHTPOJIS; YMEHHE penlaTh
npo(eCCHOHATIBHOIO | UCCIIEAOBAHUN Ha AEUCTBYIOUIUX | CAMOCTOSATEIbHAs TUIIOBbIE 33]]a4H, IPUHUMATh
u JUYHOCTHOTO | 0OBEKTaX B COOTBETCTBHH C pabora, npodeccuoHaIbHbIE U
pa3BUTHA 3aJJaHHBIMH METOJMKAMH U nabopaTopHbIe yIpaBJIeHYECKUE PELICHUs 110
00paboTKH pe3yabTaTOB C paboThI W3BECTHBIM QJITCOPUTMAM,
MPUMEHEHHEM COBPEMEHHBIX IpaBUJIaM U METOJIUKAM
MH(OPMAIMOHHBIX TEXHOJIOTHH IoBBIIEHHBIH YPOBEHD:
Y TEXHHUYECKUX CPEICTB. MIPAKTUYECKOE IPUMEHEHUE
OIIK-5 | BmasgeHueM Hay4dHO- p P UM
. YMmers: MOJIy4YE€HHBIX 3HaHUH B TpoIiecce
PEIMETHOM
. - IPOBOJIUTH U3yYEHUs TUCIMILIMHBI,
00J1aCThIO 3HAHUH
HKCHIEpPUMEHTANIbHbIE TOTOBHOCTb pellaTh

HCCIIEA0BAHMS Ha IEUCTBYIOIINX
00BEKTaxX B COOTBETCTBUHU C
3aJJaHHBIMH METOIMKAMH U
00pabaTbIBaTh pe3yabTaThl C
MPUMEHEHHEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHH
Y TEXHHUYECKUX CPEICTB.

MPaKTUYECKUE 3a7a4n
IMOBBIICHHOM CIIOKHOCTH,
HETUIIOBbIE 33]1a4M, IPUHUMATH
npo¢eCCHOHAIbHBIC U
yIpaBJI€HUYECKUE PEIICHUS B
YCIIOBUSIX HEOJIHOU
ONIPEAETEHHOCTH, IIPU

Baangern: HeI0CTaTOYHOM
- HaBBIKAMU MPOBEJICHUS JIOKYMEHTaJIbHOM, HOPMaTUBHOM
JKCIEPUMEHTAIBHBIX M METOJINYECKOM O0€CIICUECHUH.

20



HCCIIEA0BAHUM Ha IEUCTBYIOIINX
00BEKTaxX B COOTBETCTBUU C
3aJJaHHBIMH METOJMKAMH U
00pabaThIBaTh pe3yJIbTaTHI C
MPUMEHEHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA
U TEXHHUYECKUX CPEICTB.

**- CoxkpatieHusi GopM OLIEHOYHBIX CPEICTB CM. B mpuiioxeHuu 2 k PIT.
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Hepeqeﬂb OLCHOYHBIX CPEACTB 10 JUCHUIIJINHE

«anaBneHne Ka4vyeCTBOM B TEXHHYECKHUX CUCTEMaX»

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka O1eHOYHOTO OLICHOYHOTO CPE/ICTBA B
OoC cpencTsa CpeacTsa dOC
[TpoayKT caMOCTOATENbHOM pabOTHI CTYACHTA,
Tokna, MPEACTABIISIIONTUN coboi nyoIuYHOe
1 CooBIIeHIE BBICTYTIICHHE IO PE/ICTABICHUIO MOy eHHBIX Tewmbl JIOKJIa 108,
(10) Pe3yJIbTaTOB PEIICHHs ONpe/IeNIeHHOH yqeGHo: co00IIeHn
MPAKTUYECKOH,  Yy4yeOHO-HCCIIe0BaTENbCKOM
WM HAYYHOHU TEMBI.
CpeAcTBO KOHTpOJIS, OpraHH30BaHHOE Kak
crenuanbHas ~ Oecelma  MeIarornyeckoro
YcrHblit onpoc/  [paboTHUKAa ¢ oOydaroUMMCs Ha  TEMBl, Bomnpocs! o
2 coOecel0OBaHUE,  [CBS3aHHBIC C W3y4aeMOW IMCHUILIMHOW, H TeMam/paszaenam
(YO) PACCUMTAHHOE HA BBIACHEHHE 00beMa 3HAHMI JMCIMIUTHHBI
00yJaromerocs mo OnpeaeiecHHOMY pasedy,
TemMe, npobiaeme U T.11.
CucreMa CTaHIAPTH3UPOBAHHBIX 3aJaHUMH,
KoHntposbnsie
3 saxanms MO3BOJIAIOLIAS ABTOMATH3HPOBATS IIPOLEAYPY ®oHp KOHTPOIBHBIX
(T) W3MEpPEHUS YPOBHS 3HAHWM W yMCHHM 3aJaHAN

00y4Jaronerocs.
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BapuaHT 3k3aMeHAIIMOHHOTO OWJIeTa

MUHUCTEPCTBO OBPA3OBAHUS U HAVKU POCCUNCKON OEJEPALINN
DOEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbHOE YUPEXJIEHUWE BBICIIET'O
OBPA30BAHIA
«MOCKOBCKH MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

@dakynbpTeT MAIITMHOCTPOCHUS, Kadenpa «ABTOMATHKA U YIIPABICHHUE)

JuctuminHa « YpaBieHHue KaYeCTBOM B TEXHHUECKHX CHCTEMax)

Hanpasnenue noarorosku: 27.06.01 «YnpaBieHrne B TEXHUYECKHX CHCTEMAX»

OII (mpoduite): «DIEMEHTHI U yCTPONCTBA BEIYUCIUTEILHON TEXHUKU U CUCTEM YIIPABICHUS
Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Nel

1. OcCHOBHBIE 3371a4 U HANPaBJIEHUS SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUM.

2. OTnuunTenbHble OCOOEHHOCTH HCCIIEIOBAaHUS MPOIECCOB C (YHKIMOHAIBHBIMH H
CTaTHCTHYECKHMU CBSI35IMU ONPEACISIEMBIX TapaMETPOB.

3. Pemuts 3anauy

Haiitn HecmenienHyto onieHKy nucnepcuu Dy, ecau N onbiToB paBHO 2; x1=10; X2=12
CoctaBurens noi. Ocekun C. I1.

YTBepKIeHO Ha 3aceaHUU KaQeaphl « » 201 r., mpoTtokon Ne

3aB. kadeapoii / /

BapI/IaHTI)I IK3AaMCHAIIMOHHBIX OMJIETOB MO JAUCHHUIIIMHE
«YﬂpaBneHne Ka4e¢CTBOM B TEXHHYECCKHUX CUCTEMaX»:

SK3AMEHAITMOHHBIN BUJIET Ne 2

1. Posb 1 3HaUEHKE SKCTIEPUMEHTATIBHBIX UCCIEAOBAHMMN 11 HAYYHOU U MPAKTUYECKOMN
NEATEIIbHOCTH.

2. ®DopMBbI, XapaKTEPUCTHKN W YUCIOBBIE OIICHKU T'€HEPATHbHON COBOKYITHOCTH M BHIOOPKH U3
Hee. HecMeneHHOCTh OIIEHOK YKCIOBOM XapaKTepUCTUKU Ha MpUMepe IeHTpaibHOro MoMeHnTa |l
MopsiKa.

3. Pemuts 3anauy

[Ipn u3MepeHnn NIyMOBOTIO CHTHAJIA, MOCTYIMAKOMIEr0 Ha BXOJ PAJAMONPHUEMHOTO YCTPOMCTBA,
pazMax 1mymoBoro Hampspbkenuss Uy Ha skpanHe ocumiuiorpada cocrtaBun 6 MkB. Ilomb3ysichk
npaBujioM «36», Jarh NPUOTMKEHHYIO OICHKY CpPEIHEM MOIMHOCTH (IyKTyallMOHHON
cocrasstroteii Dy = o2, B

BK3AMEHAIIMOHHBIN BUJIET Ne 3

1. OcHoBHBIE 3371291 U (POPMBI POBEICHUS YKCIIEPUMEHTATBHBIX HCCIICTOBAHUH.
2. Hcnonws3oBanue pacrtpenenenus duiepa B HAyYHBIX UccaeAoBaHusax. Llenu u
0COOEHHOCTH TPOBEICHUS TUCIIEPCHOHHOTO aHayn3a (Ha mpuMepe J1ad. pao.).

3. Pemnts 3agauy

Kakum 00pa3oM H3MEHHUTCS] HHTEPBaIbHAS OIICHKA TIPH YBEIHMUSHHUH YHCIIa OTBITOB ¢ 2 10 107
OtBer 000cHOBaTh. [IpuBECTH YHCIOBYIO OILICHKY.

BK3AMEHAIIMOHHBIN BUJIET Ne 4
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1. OcHOBHBIE 3TaIlbl IJIAHUPOBAHUS U OPTaHU3AIIMU YKCIIEPUMEHTA.

2. Merton HaumeHbIIKX KBaapaToB Ha mockoctu (MHK-perpeccus). Ilopsnok npoBeneHus
perpeccMOHHOrO aHaau3a (Ha mpumepe jad. pao.).
3. Pemuts 3anauy

Hcxons u3 THIIOTE3bl O pABHOBEPOSATHOM UCXOJE UCIIBITAHUM, OLICHUTH BEPOATHOCTD I1ONIAJAHUS
CITy4ailHOM BETMYMHBI X B MHTEPBAI OT 7 710 8. I'paHuIIpl 001aCTH IPOBEACHUS UCTIBITAHUI
npoctuparotcs ot 5 1o 105.

DK3AMEHAILIMOHHBIN BUJIET Ne 5

1. [TocTpoeHue MoIeH HCCIeayeMOro mpoliecca. Buapl U pe3ynbTaThl MOJCIUPOBAHHUS.
2. Pacnipenenenne [Tupcona. [IpoBepka runore3sl 0 HOpMaIbHOM 3aKOHE paclpeeiicHus.
Kputepuu, ucnonp3zyemplie mpu MPOBEPKE THIIOTE3bI 0 HOPMAITLHOM 3aKOHE PacTpe/Ie/ICHU.

3. Pemute 3amauy

Onpenenutb BEPOSTHOCTH MONAAAHUS CYyYaitHON BETHUMHBI X B HHTEpBai oT 0 10 6, ecin
M3BECTHO, YTO My =3, a oneHka aucnepeun D = S2=1.

DK3AMEHAIIMOHHBIN BUJIET Ne 6

1. Metoauka MpoBeACHNUs SKCIIEPUMEHTAIBHBIX HccieoBanuil. O0paboTka pe3yabTaToB
OTIBITOB.

2. Oco0eHHOCTH, 33/1a49H U 3TAIbl IKCTPEMATTLHOTO IKCTIepuMenTa. HaxoxxieHue rpajaueHTa
(grad y) mo MmaTeMaTHYeCKO# MOJICITH, IOTYYECHHON MeTo1aMK (PaKTOPHOTO SKCIIEPUMEHTA.

3. Pemuts 3anauy

Bo ckoi1bKO pa3 M3MEHUTCS MIMPUHA JJOBEPUTEIBHOTO UHTEpBaia pu Pros =0,95, ecnu uncio
onbIToB N=2, puueM B OJIHOM Cllydae AUCIIEPCHS 6> CIIydaiHOl BETMYMHBI X H3BECTHA, A B
JPYroM — ee OlleHKa S — onpe/enseTcs B ONbITe. 3HaUeHNe mapaMeTpa t, g pacmpeneneHus
I"aycca paBHo 1,96, a st pacnpenenenus Creronenrta — t=12,7.

SK3AMEHAILIMOHHBIN BUJIET Ne 7

1. [TnanupoBaHue SKCIIEPUMEHTA MIPH MPOBEICHUN HAYYHO-UCCIIEOBATENLCKUX PadoT.
2. PannoMusupoBannsiii miaH. Llenb, 0cOOEHHOCTH U TPUMEPHI TPAKTUYECKOTO
HCIOJIb30BaHMs. Ha3HaueHue u npuMeHeHne JIATHHCKOTO KBaapara.

3. Pemuts 3anauy

OmnpenenuTh TPaHUIIbl TOBEPUTEIBHOTO HHTEPBAJa, €CIIU U3BECTHO, UYTO Mx=10, 6,=1 npu uucie
onbiToB N=20. JloBeputenbHas BeposTHOCTb Pros= 0,90 (t= 1,73). Pactipenenenue - HopMaabHOE.

BK3AMEHAIIMOHHBII BUJIET Ne 8

1. CocTaB ¥ pe3yJIbTaThl HAYYHO-MCCIIEA0BATEIBCKUX Pab0T. 3HAUCHHE IKCIICPUMEHTA.
2. Oco0eHHOCTH U 3Talbl METO/Ia KPYTOT'O BOCXOXKIEHUS TIPU MTOUCKE ONMTUMAIIbHBIX
YCIIOBU.

3. Pemuts 3anauy

[Ipu u3MepeHuH 3JIEKTPUUYECKOr0 COMPOTUBIEHUS R, MCMONB3YIOTCS BOJBTMETP M aMIEpPMETpP C
OTHOCHTEJIBHOH TIOTpPemHOCThI0 & = 4%. McHonb3ys COOTHOWIEHHE: OR’ = Gu’+ Gi%, OLEHUTH
BEJIMYMHBI BO3MOXKHOHM aOcomoTHOH A U OTHOCUTENbHOM & mnorpemHocted. M3mepenus
MIPOU3BOJISATCS B OKPECTHOCTAX OTMETOK «1,0» 1 «10,0» mikansl (1.e. 3HaueHuto R, pasaomy 1000
Owm, moryT cootBetcTBOBath 1 B ripu 1 mA u 10,0 B ipu 10,0 mA). [TokazaTe rpaHUIlbl, B KOTOPBIX

MOJKET JIeKaTh HCTUHHOE 3HadYeHue R. I[aTB KOMMCHTapHﬁ.

3K3AMEHAL[I/IOHHBH71 BUJIET Ne 9

1. MeTtoanueckie OCHOBBI HAy4HBIX HccienoBaHuii. CTalMOHApPHOCTh W APTOJUYHOCTH
CIIyYalHBIX IPOLECCOB. YYET CTOXACTUYECKOW CTPYKTYpPbI IPU MOJEIUPOBAHUMU CIYyYANMHBIX
MPOLECCOB.
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2. [Ipeanocbuiku mocTpoeHust IpoOHOro ¢akTopHoro miaHa. OOHIMI BUA pErpecCHOHHON
MOJIENH, TEHEPUPYIOIIee COOTHOLIEHHE U OMpeeNsIouii KonTpacT Ha npumepe JdD Tuma 237,

3. Pemuts 3anauy
N3BecTHO, uTO KOG GUIMEHTHI IPIMO 1 00paTHO# perpeccuu paBHbL: by = 0,11; byy=9,0. Uto
MO>KHO CKa3aTh O CTENIEHU KOPPEIALMOHHOM cBsi3u? JlaTh OLICHKY.

SK3AMEHAITMOHHbBIN BUJIET Ne 10

1. [TocTpoenue Moenu uccaeayeMoro mpoiecca.

2. OnpeneneHne COCTOATENBHOCTH, 3()()EKTUBHOCTH H HECMEUICHHOCTH Ha MpHMEpe
TOYEYHBIX OIEHOK I'€HEepalbHBIX COBOKYMHOCTEH. BEpOATHOCTHBIN M CTATUCTUYECKUN MOIXObI
MIPU OTIPEICTICHUH TPAHUL] MHTEpBala MPU 3aJaHHON BEPOSTHOCTH.

3. Pemute 3amauy

HaiiTi moTHOCTh BEPOSTHOCTH, €CITU ClTydaiiHasi BeIMYMHA [] pacnpe/esieHa ciiyqaiiHbIM 00pa3om
B uHTepBajie oT 0° 1o 360°. OueHuTh BEPOSITHOCTD nomnaaanus [1i B cektop 0° - 15°.

SK3AMEHAITMOHHBIN BUJIET Ne 11

1. [Toctpoenue monmenu ucciemyemoro mporecca. OCHOBHBIC BUIBI Mozelnel. [lonsTue
«XOPOILIO» U «ILJIOX0)» OPraHU30BAHHOMN CHCTEMBI. YUeT MPH IJIAaHUPOBAHUH OIBITOB.

2. CMenaHHbId MOMEHT BTOPOTO TOPSAKA. 3HAYCHUE IS PEIICHUS TPAKTHYSCKUX 3a/1a4.
Lenu u 3ama4n KOPPEIAMOHHOTO aHAIM3a (Ha mpuMepe J1ad. pal.).

3. Pemuts 3anauy

Tpu 3aBoa MPOU3BOIST IEKTPOHHBIN MPUOOP. B roTOBOM M311e/IMu UCHONB3YIOT 110 IPUOOPY OT
kaxxaoro 3aBoga: Al, A2, A3. Hagexxnocts pabotsl mpudopa Al cocraiser 0,9; A2 - 0,7; A3 -
0,9. OnpenenuTs HAACKHOCTD SJEKTPOHHOTO MPUOOPA, €CIIM U3BECTHO, YTO OH BBIMJIET U3 CTPOS B
clly4ae OJIHOBPEMEHHOTO OTKa3a BCeX TpeX MpubOopoB. Kak M3MEHUTCSI BEPOSTHOCTh OTKa3a IpU
YBEIUYCHUH YUCIIA 3TUX IPUOOPOB € 3 J10 5 mpH ypoBHE HAJACIKHOCTH Kaxkaoro 0,97

BK3AMEHAIIMOHHBIM BUJIET Ne 12

1. OcHOBHBIE BU/IBI MOJIENICH. Pe3ymbTaThl MOIETMPOBAHUS UCCIIEyEMOTO MPOIecca.

2. Oco0eHHOCTH MPOBECHHS OIBITOB C IETEPMUHUPOBAHHBIMU U AU(Py3HBIMU 0OBEKTAMHU.
JuddepeHnnanbHblii 3aKOH paclpeieleHus B cllyyae OTCYTCTBUs HH(popManuu 06 0ObeKTe.

3. Pemuts 3anauy

OnpenenuTh CPETHIOI MOIIHOCTh  (DIYKTYAalMOHHOH cocTaBisiomedl ow?, B2 ecmm
KOppesiuoHHas (GyHKIUSA CTAl[MOHAPHOTO ciy4aitHoro mporecca B([1) umeer Bua: B([1) = Ume
eos [pll, raeUm = 10, B; (=10 ~*, mxc™; [Up = 1,3x10 ~4, pan cex . B xome nposeneHus
BEIUHCIIEHNH ydecTh, uto B([] = 0) = D, raeD = 2.

AK3AMEHAIIMOHHBIN BUJIET Ne 13

1. Meroauka npoBeACHUS IKCIIEPUMEHTAIbHBIX UCCIIEI0BAHMIM.

2. Oco6eHHoCTH 0JJHO(AKTOPHOT'O M MHOTO()aKTOPHOTO 3KCIIEpUMEHTOB. [IpuBecTr npumepsl
w1aHoB. Oco6enHoctu npuMenumoctu [1OD nu D3.

3. Pemnts 3agauy

OmnpenenuTh CMENMICHHYI0 M HECMEIICHHYI0 omeHkH aucnepcun Dy, ecnmm B 2 mcxomax BhITATN
udpsl 4, 6.

BK3AMEHAIIMOHHBII BUJIET Ne 14

1. Meronnka SKCIIEpUMEHTAIBHBIX HccheqoBaHuil. OcoOeHHOCTH 00pabOTKH pPE3yJIbTaTOB
OTIBITOB.
2. [IpenmnochbuIKy MOBBIMIEHUS TOYHOCTH IMPH IUIAHUPOBAaHUU HKcnepuMeHTta. OnpezeneHue

HayvaJIbHBIX MOMEHTOB OJTHOMEPHOTO pacnpeseneHus. OcoOeHHOCTH OLIEHKU CPETHUX 3HAYCHUH 110
aHCcaMOJII0 peanu3aluii, OTIINYHUE OT YCPETHEHHS 10 BPEMEHHU.
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3. Pemute 3amauy
Onpenenutb K03 (GUIMEHTHI PETPECCHOHHON MOEIH, €CITU OTKIUKH MpH npoBeaeHuu [1DD tuna
22 paBHbL: Y1= 15; y2= 10; ys= 1; y4= 7.

DK3AMEHAIIMOHHBIN BUJIET Ne 15

1. OcoOeHHOCTH U BaKHEHIIME 3TAIlbl KOHTPOJIS Ka4eCTBa Ha IPOU3BOCTBE.
2. HpoOusrit hakTopHBIH m1aH. [Ipearnockuiku mocTpoeHUs IIaHa.
3. Pemuts 3anauy

Kakum oOpa3oM M3MEHUTCS MHTEpPBaJbHAS OLICHKA MPHU yBEIMYCHHH 4Kciia onbiToB ¢ 4 g0 100.
OTtBeT 000cHOBaTh. [IpUBECTH YMCIIOBYIO OIICHKY.

BK3AMEHAILIMOHHBIM BUJIET Ne 16

1. Mertposnoruueckoe obecriedeHue HIKCIepUMeHTa.

2. Br160p 1ieHTpa miana u onpeaesaeHne BEINYHHBI HHTEpBaia BapbUPOBaHUs (PAKTOPOB.
Omnpenenenre ypoBHs (PaKTOPOB U TOBEPXHOCTH OTKIIUKOB.

3. Pewuts 3anauy

[Ipu w3MepeHuH HIYMOBOTO CHTHAJa, MOCTYIMAIOIIET0 Ha BXOJ[ PAJMOIPUEMHOTO YCTPOWCTBA,
pasmax mrymoBoro HampspbkeHus Uy Ha skpanHe ocuuiuiorpada coctaBuin 6 MkB. [lonb3ysick
npaBuwioM «306», JaTh NPUOJIMIKCHHYH) OIIGHKY CpelHEdl MOIIHOCTH (DIyKTyallMOHHOM

coctasistomeii Dy = 6w, B2.

DK3AMEHALIMOHHBIN BUJIET Ne 17

1. [TapamienbHbIe OMBITHI U UX paHaoMu3anus. [locTpoeHue TaTHHCKOTO B IPEKO-
JATHHCKOTO KBAAPATOB IMPHU PAHIOMH3AIIHH.

2. Hcnonp3oBanue pactpeneiacHus [IupcoHa mpu mpoBepKe TMIIOTE3bl O HOPMAIBHOM 3aKOHE
pacmpeeseHusI.

3. Pemuts 3anauy

Kakum 00pa3omM M3MEHHTCS MHTEPBAIbHAS OIICHKA MPHU YBEIUYCHHUH YMCIIA OIBITOB ¢ 2 g0 167
OTtBeT 060cHOBaTh. [IpUBECTH YHCIOBYIO OIIEHKY.

AK3AMEHAIIMOHHBII BUJIET Ne 18

1. PoGactusriit ananuz. Merop Taryun.

2. 3aBUCUMOCTh 4YHCla ypOBHEH (AKTOPOB M MOpAIKa IOJIMHOMUAIBHOW MOJETH MpU
MIPOBEJEHUU TIOJHOrO (DaKTOPHOrO SKCIEpUMEHTAa. MOIIHOCTh KpUTEpHUsl TMpU  PELICHUH
CTaTHUCTUYECKUX 3a/1a4.

3. Pemuts 3anauy

Hcxons u3 runoresbl O paBHOBEPOSITHOM MCXOJAE UCIIBITAHWM, OLIEHUTh BEPOATHOCTH IONAJAHUS
Clly4aiilHOM BeNW4uHBI X B MHTepBal oT 17 no 18. I'panunel obnactu mpoBeaeHUS HCIBITAaHHUM
npoctuparoTes ot 5 go 105.

AK3AMEHAIIMOHHBIM BUJIET Ne 19

1. [TporpaMMHBI€ U almapaTHBIE CPeICTBA TeXHOJIoTUH «Big Datay mpu npoBecHIH HayYHBIX
HUCCIICIOBAHUM.

2. [ToHsITHE OPTOTOHAIBHOCTH IPH IMOCTPOCHHH IIJIaHa SKCIICPUMEHTA.

3. Pemnts 3agauy

Onpenenutb BEpOSITHOCTH MONAJAaHUs Cy4yailHON BeIHUMHBI X B uHTepBaji oT 10 1o 16, ecaun
W3BECTHO, uTO My =13, a onenka aucnepcun D = S2=1.
OK3AMEHAILIMOHHBIN BUJIET Ne 20

1. Oco0eHHOCTH KOMIBIOTEPHOTO BUJIa MOJICIMPOBAHUS.

2. Pacnipenenenne CThio/ieHTa. 3HaUEHUE JJIA PEMICHUS MPAKTHYECKUX 3aaad. OnpeneneHue
YPOBHSI 3HAYUMOCTH MPHU MTPOBEPKE TUIOTE3.

3. Pemuts 3anauy
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Bo ckonbko pa3 M3MEHUTCS MIHUPUHA JOBEPHUTEIBHOTO MHTEpBajia TpH Puos =0,95, ecnu uucno
onbIToB N=2, mprueM B OJHOM ClTydae AUCHEPCHs 6> CIy4aitHON BETUYUHBI X H3BECTHA, A B IPYTOM
— ee orleHKa S? onpesenseTcs B ONbITe. 3HaUeHHE TapaMeTpa t,. g pacnpenenenns I'aycca paBHO
1,96, a nns pactipenenennst CterofenTa — t;=12,7.

BK3AMEHAIIMOHHBIN BUJIET Ne 21

1. Oco0eHHOCTH MaTeMaTHYECKOro BUa MOJICIMPOBAHUS.

2. IleHTpanbHBI KOMIIO3UIIMOHHBIA OpPTOTOHAIbHBIM InaH. [lopsAaok moiamHOMa, YHUCIIO
ypoBHEeH (hakTOpoB. 3HaUEHHUE /TS pEIIEHUs TPAKTUUECKUX 3ajay.

3. Pemuts 3anauy

OmnpenenuTh TPaHuIlbl JOBEPUTEIBHOTO HHTEPBaa, €CIIM U3BECTHO, 4T0 Mx=10, 6x=1 mpu uuncie
onbiToB N=20. JloBepurenbHas BeposTHOCTh Pr0s=0,90 (t= 1,73). Pacnpenenenue - HopMaabHOE.

DK3AMEHAILIMOHHBIM BUJIET Ne 22

1. Oco0eHHOCTH CTaTUCTUYECKOTO BU/1a MOJIETUPOBAHUSL.

2. ITpoBepka agexBaTHOCTH Mojenu. OleHKa 3HAaUUMOCTH KO3(PHUIHUEHTOB perpecCuOHHON
mojenu. [IpakTrueckoe mpruMeHEeHHE TPU PEIICHUHN BEPOSATHOCTHBIX 3a/1a4.

3. Pemuts 3anauy

Haiitu Hecmeniennyro ornenky aucnepcuu Dy, ecau N onbiToB paBHO 2; X1=20; X2=22.

SK3AMEHAIIMOHHBIN BUJIET Ne 23

1. OcobeHHOCTH (PU3UYECKOTO BUIa MOJICITUPOBAHHUS.

2. [enu 1 337291 KOpPENSIIMOHHOTO aHanu3a (Ha mpuMepe 1ad. pad.). [IpoBepka 3HauMMOCTH
KO3 pHIIMEHTa KOPPEISAIUY MIPH MTPOBEACHUN KOPPEISIIMOHHOTO aHAJIN3A.

3. Pewuts 3anauy

N3BecTHO, uTO KO3 GUIMEHTHI IPIMO 1 00paTHO# perpeccuu paBHbL: b yx = 0,1; b wy=9,6.
UTo MOXKHO CKa3aTh O CTEIICHU KOPPEISIMOHHOM CBI3U? J[aTh YHCIOBYIO OIICHKY.

SK3AMEHAIIMOHHBII BUJIET Ne 24

1. OcobeHHoCTH BBIOOpa KpUTEPUEB MOA0OUS TPU (PU3NIECKOM MOJIETUPOBAHUY.
2. Kpurepuit @uniepa npu pelieHny 3a1a4u O paBEHCTBE TUCIIEPCHN.
3. Pemuts 3anauy

Haiit mi10THOCTH BEPOSTHOCTH, €CIIM CITy4aiiHasi BeJIMUYMHA [ | pacmpeseneHa ciaydaiiHpIM 00pa3oM
B unTepBaie ot 0 1o 2001, OneHuTs BeposITHOCTh nonafganus [1j B cexrop 116 - [1[1[]4.

AK3AMEHAIIMOHHBII BUJIET Ne 25

1. MeTton pasmMepHOCTH IpH BbIOOpE KpuTepues noaodus. Ilpusectu npumMepsl.
2. Onpeznenenue o0IaCTH SKCTPEMyMa IIPU PeaTn3aliy CUMITJIEKCHOTO TNITAHUPOBAHUSI.
3. Pemuts 3anauy

Tpu 3aBoa NpoU3BOAAT INEKTPOHHBIN NMPHOOp. B roTroBOM M3nennu ncnomib3yoT 1o npudopy ot
kaxaoro 3aBoja: B1l, B2, B3. HagexxHocTh padboTsl mpubopa B1 cocrasnser 0,8; B2 - 0,7; B3 - 0,9.
OnpenenuTs HaJKHOCTb AIEKTPOHHOIO MPUOOpA, €CIM M3BECTHO, YTO OH BBIWJET U3 CTPOS B
cllydae OJHOBPEMEHHOTO OTKa3a BceX Tpex MpuoOopoB. Kak M3MEHHTCS BEpOATHOCTh OTKa3a MpH
YBEITUYEHUH YHUCIIa 3TUX TpUOOPOB ¢ 3 10 6 pH ypoBHE HAAEKHOCTH Kaxkaoro 0,97

BK3AMEHAILIMOHHBIM BUJIET Ne 26

1. [lepcrieKTHBBI M OCHOBHBIE HAIpPAaBJIEHUS Pa3BUTHUSI COBPEMEHHBIX CHUCTEM 00pabOTKH
naHHbIX. «Big Datay.
2. [Tonusiit paxTopHbii Tu1aH. [lopsaok npoBenenus sxcnepuMenTa. [loauron u

rucrorpaMma pacnpeaenenus. Beioop uucna paspsnon. @opmyst bpykca u Xaitnxonpaa (o
MaTepuaiam jabd. paboTsl).
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3. Pemute 3amauy

OnpenenuTh CPEJHIO MOIIHOCTh  (DIYKTYalMOHHOHM cocTaBisiomedl ow?, B2 ecmm
KOppesiuonHas GyHKIUS CTallMOHAPHOro ciydaitnoro npomecca B([) umeer Bua: B([1) = Ume”
eos [pll, raeUm = 1, B; [1=14,1x10 ~4, mxc?; [p = 1,1x10 4, pax cex 1. B xone nposenenns
BBIYHCIICHUH ydecTh, uto B(L] = 0) = D, tieD = 62,

DK3AMEHAILIMOHHBIM BUJIET Ne 27
1. Ilopsimok  mpoBeneHUs  paHAOMH3AUUMU [IPU  pealu3aldd  JKCIEPUMEHTAIBHBIX
uccienoBanuii. Ilpusectu npumMepsl NCNOIB30BaHUS JIJATUHCKUX M I'PEKO - JJATUHCKUX KBaJIpaToB.

2. ITepexon ot II®3 x LIKPIIL. Ilpennoceuiku. Peanmzamnus. Beibop pasmepa «3Be3qHOTO»
ieyva.
3. Pemute 3amauy

Onpenenutbh CMEMICHHYIO U HECMEIIEHHYIO OlleHKU auctiepcuu Dy, ecnu B 4 ucxo1ax BbITAIH
uudpsr: 2, 3, 1, 2.

DK3AMEHAILIMOHHBII BUJIET Ne 28

1. PobGactHoe nianupoBanue Ha OCHOBE MeTo10B Taryuu.
2. Onpenenenne skcrpemyma npu peanuzauuu LIKPIIL. ITopsnok maTtemaTtnueckoir Mojemnu.
3. Pemuts 3anauy

OnpenenuTh CMENICHHYIO U HECMEIIEHHYIO OIEHKU Auctiepcuu DX, eciii B 2 onbITax BBITAIH
uudpsr 7 1 9.

DK3AMEHAIIMOHHBII BUJIET Ne29

1. Br160op kputepues noao0us npu GpusnueckoM MOJIEIUPOBAHUH.

2. OnpezaeneHue 3KCTpeMyMa IPpH PEIIEHUH 3a/1a4 ONTUMHU3ALMHU. MeTo bl TOCTPOSHHUS
MaTEeMaTHYECKON MOJIENIH U €€ MOPSI0K.

3. Pemuts 3anauy

OmnpenenuTh CMEIIEHHYIO W HECMEIICHHYI0 OIeHKH mucrnepcund Dy, ecnm B 2 ombITax BBITAIH
udps1 49 u 51.

AK3AMEHAIIMOHHBII BUJIET Ne30

1. Bosmoxknoctu pecypca STATISTICA nipu mpoBeieHNN HayYHBIX HCCIIEJOBAHUH.

2. [TocTpoeHne perpeccCMOHHONW MOJIENH IO pe3yibTaraM onbIToB. [lopsiiok MareMaTHuecKon
Mozenu. JlaTh OsICHEHUS ¢ UCIIOJIb30BAaHUEM MaTepHasioB Jiad. pal.

3. Pemuts 3anauy

OnpenenuTtpb OLIEHKY MaTEMAaTUYECKOT0 0XKH/IaHUs, a TAK)KE CMEIIEHHYI0 U HECMEIIIEHHYI0 OLIEHKH
mucriepcun Dy, ecnu B 3 onbiTax Beinanu nudpst 7, 8 u 9.

28



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
217,
28.
29.
30.
31.
32.
33.
34.

IpumepHbIii NepedeHb TeM T0KaIa0B (npe3eHTanuii) (YK-6)

Pons m 3HaueHue OKCIICPUMCHTAJIBHBIX I/ICCJ'IGI[OBaHI/II‘/'I JJIA Hay‘IHOfI n HpaKTquCKOﬁ

JEATEIIbHOCTH.
OcHoBHbIE 3371291 U (OPMBI IPOBEICHUS YKCIIEPUMEHTATBHBIX HCCIICTOBAHUH.

OCHOBHBIE 3TaNbl IIJIAaHUPOBaHUA U OpraHu3anuy SKCIICPpUMEHTA.

MeToauka mpoBeNEHUS OSKCIEPUMEHTANbHBIX HccienoBanuii. OOpaboTka pe3yiabTaToOB

OIIBITOB.

HOCTpOCHI/Ie MOACIIN HCCICAYEMOIo IIponecca. OcCHOBHBIE BUbI MO,Z[CJIeﬁ. Pe3y.]'IBTaTBI

MOACIINPOBAHUA.

3HaueHHE U CYHIHOCTh MOACIIUPOBAHUA KaK MCTOJa HAYYHOI'O IIO3HAHUA.

OcobeHHoCTH KOMITIBIOTCPHOT'O, MATEMATHYECKOI'0, CTATUCTUYCCKOI'O U (bI/ISI/ILIeCKOFO BHUI0OB

MOJIEJTMPOBaHUS.
3Ha4yeHue KpUTEepUEB OJO0MS MIPU peaar3alui MOJCITUPOBAHMSL.
«MeToJ pa3MepHOCTI MIPU ONPEIETICHUN KPUTEPUEB TOA00MS.
Mertposnoruueckoe obecredeHre 3KCnepruMeHTa.

OcoOeHHOCTH U BaKHEHIIUE 3TAllbl KOHTPOJIS Ka4eCTBa Ha POU3BOCTBE.
[TocTpoeHune rpeko-IaTUHCKOTO KBapaTa Ipyu paH 10MHU3aLUu.
WuTterpanbublil u auddepeHnnanbHblii 3aKOHBI pacpeIeTIeHHUS.
Brlunciienne MaTeMaTH4ecKoro 0XKHUAaHus U AUCIIEPCUH.

OrnpezienieHre BEpPOSITHOCTHBIX OI[EHOK.

[TocTpoeHne 1OBEPUTEIILHOTO UHTEPBAA.

[TocTpoeHne perpecCHOHHBIX MOJEIIEH, OLIEHKA 3HAYUMOCTH.

Pobactubrif ananuz. Meron Taryuu.

Pacnipenenenne @uiiepa npu oLeHKe aJleKBATHOCTH MOJIEIIH.

Pacuet ko3¢ purrenTa Koppesiuu.

CocraBieHne MaTpHUILIbl INIAHUPOBAHUS.

Pacuer koapurmeHTOB MaTEMaTHIECKON MOJIEIH.

Marpuna nnanuposanus LIKPIL.

IIpumep wucnonb3oBanua LIKPII mpum onTumum3zanyu  TEXHOJIOTHYECKOIO
TEPMUYECKOTO OKCUIUPOBAHUSI.

ITocTpoenne cumIekca.

Or1enka aieKBaTHOCTH MOJCIIH.

CrnakxuBaHu€ U METO/1 HAUMEHBIINX KBAJAPATOB.
OueHuBaHuE CPETHUX 3HAYEHUN U JUCTIEPCHIA.
Perpeccronnslil aHanu3: JIMHEHHBIE MOJEH.
PerpeccronnbIil aHanu3: HEMTUHEWHBIE MOJIEIIH.
OueHnBaHuE OJTHOMEPHOM INIOTHOCTU PACIIPEACIICHUS.
OueHuBaHue KOPPENALUOHHBIX (PYHKIIUH.

[TonHbIi pakTOPHBIN IUIAH.

JpoOHBIE pETIuKH U HETIOTHBIE OJIOKH.

nporiecca
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35.
36.

37.

Bo3moxuoctu pecypca «STATISTICA» ni1st mpoBeieHUSI HAyYHBIX UCCIIEI0BaHUM.

[lepcnekTUBBI W OCHOBHBIC HAIpaBJICHHUS PAa3BUTHUS COBPEMEHHBIX CHCTEM O0OpabOTKH
naHHbIX. «Big Datay.

[IporpaMMHBbIe U anmapatHble cpecTBa TexHojoruu «Big Data» mpu pelieHun akTyaibHbBIX
3a]1a4 Hay4HbIX UCCIICIOBAHMIA.
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KoHTpoabHble 3a1aHUS 11O KypCYy

«YnpaBjieHHe Ka4eCTBOM B TexHH4YecKHuXx cucremax» (OIIK-5)

Brinmonnenue cryeHTaMu  KOHTPOJBHBIX 3aJaHUN  CTUMYJIUPYET IIEJICHANPABICHHOE
U3y4YeHHE AUCLUIUIMHBI «YTIpaBlIeHHE KaueCTBOM B TEXHUYECKUX CHCTEMax» MU IO03BOJSET
OOBEKTUBHO OIICHUTHh KAa4e€CTBO YCBOGHMS HMH Yy4eOHOro Marepuana Mpu OJHOBPEMEHHOM
KOHTpOJIE YpPOBHS MNPOQPECCHOHAIBHON TOATOTOBKHU. BBINOMHEHHE KOHTPOJIBHBIX 3aJaHUi
CHOCOOCTBYET MPUOOPETEHUIO CTYJIEHTAMH HAaBBIKOB CAMOCTOATEIbHOW OOpPabOTKHM MAacCHBOB
SKCIEPUMEHTAIbHBIX JAHHBIX TPU IIMPOKOM HCIOJB30BAHUU CTATUCTUYECKUX METOJI0B
OLICHUBAHUS [MAPAMETPOB U MPOBEPKH TUIIOTES.

Kaxxnas xkoHTposibHAs paboTa JODKHA COAEPKATh TOJMHBIA TEKCT 3a/JlaHds WU TEePEYCHb
UCXOJHBIX JAHHBIX. XOJ PElIeHUS JOHKCH BKIIOYATh B ce0s HeoOXoaumbie mosicHeHus. [Ipu
UCIOJIb30BaHUU MaTeMaTU4YeCcKuX (popmMys HEOOXOIMMO YKa3bIBaTh COOTBETCTBYIONINE HCTOYHUKHI
U3 MPUJIaraeMoro B KOHIIE paOOThI CIIMCKA UCIIOJIb30BAHHOM TUTEPATYPHI.

Pabota npeacrapisieTcss Ha craHaapTHBIX Juctax 297 x 210 (A4), riae TeKCT NpUBOAUTCS HA
OJIHOM cTopoHe nucTa. Ha TUTynbHOM JMcTe HEOOXOAMMO YKa3aTh HAMMEHOBAHUE JTUCIUIUIUHEI,
dbamMuHio (B UMEHUTEIILHOM IMaeKe) M WHUIMAIBI CTYACHTA, a TakKe MU(P 3a4eTHON KHIKKH.
Bce paboThl 10IKHBI OBITH JaTHPOBAHBI U MOANUCAHBL. HeOpekHO U HEeMPaBWIBHO O(POPMIICHHEIC
3a/IaHusl K TPOBEPKE HE JIOMYCKAIOTCS.

[Tocre mpoBepku TpernoaaBareIeM W BHECEHUS CTYIACHTOM HEOOXOIMMBIX HCIIPABJICHUN
KOHTPOJIbHBIE PabOThl JIOJDKHBI OBITh MPEJICTaBICHBl K 3all[UTe, a CTYJEHT — JOMYyIIeH K
co0eceI0BaHuIO MO0 TEMATUKE BHITIOJHEHHBIX 3a/1aHUH.

KonTpoJuanHas padora 1

1. PackpbITh 3Hau€HHE M CYIIHOCTh MOJEIMPOBAHMS KAK METOAAa HAy4YHOIO MO3HAHUS.
[lepeuncnuth OCHOBHBIE BHUABI MOJETUPOBAHUS, BBIACTUB OCOOEHHOCTH KOMIBIOTEPHOTO,
MaTeMaTU4eCKOro, CTaTUCTUUECKOT0 M (PU3MUECKOTO BHUIOB MOJEITUPOBAHUS. YKa3aTh BaKHOCTh
BBIOOpAa KPUTEPUEB TOJI00MS TIPU OCYIIECTBIEHWU MOJEIUpOBaHuH. [IpuBecTH mpuMeps
MPUMEHEHUS] METOJ0B MOJICIIMPOBAHUS MPY PEIICHUH MPAKTUYECKUX 33/1a4.

2. Onwmcath BaKHEHIIHME STanbl KOHTPOJSI KadecTBa Ha MPOM3BOjCTBe. l[lepeuncinuthb
pelaeMble 3aayd, Ha3BaThb OCHOBHBIE THUIIBI KOHTPOJIBHBIX KapT, yKa3aTh MOPSANOK YCTaHOBKHU
KOHTPOJIbHBIX ITPEIETOB.

3. OOBsACHUTH Ha3HAUCHUE U YKa3aTh MPSAOK peaan3alliu paHJAOMHU3ALNU MPU MPOBEICHUN
JKCIIEPUMEHTAJIBHBIX UCCIEA0BaHUN. [IpuBecTH mpuMepsl UCIOJIB30BAHUS JTATUHCKUX U TPEKO —
JJATUHCKHUX KBAJIPATOB.

4. PackpbITh OCOOCHHOCTH MCIOJB30BaHHS MeTOo/a Tarydu mpH MpoBeIeHUH poOACTHOTO
IJTAaHUPOBaHUA dKCriepuMenTa. [1loka3aTe 3HaueHHe METOIA 1T PEIICHUS TPAKTHYECKHUX 3aad.

Omeemwi Ha sonpocwbt Konmponvrnoii pabomet 1 He 0ondcHbl 3aHuMams 6onee 4 cmp.

KonTpoabnHas padora 2

B xoze skcnepuMeHTaNbHBIX HccienoBaHuil Obutn peannzoBanbl 20 onbiToB. KoHKpeTHBIE
3HAYCHHS MMOJYYCHHBIX BEIOOPOYHBIX MaCCHBOB MPE/ICTABICHBI B BHIe TIepBoi (X7) u BTopoii(Y1)
Ha0It0/1aeMbIX O€3pa3MepHBIX BEIHUNH:

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.
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Hcxonuplii MaccuB JTaHHBIX HEOOXOIHMMO MpeoOpa3oBaTh, YMHOXHUB YHCIIOBBIE 3HAUECHUS
KaX/101 13 HaOJII0JaeMbIX CITy4YalHbIX BEJTMYMH Ha KBaJpaT COOTBETCTBYIOIIEro koaddurmenta (G
wi L), onpenensieMoro B COOTBETCTBUU C HMHIMBHIYaJbHBIM IIH(PPOM M3 3aUETHON KHUKKH
cryneHTta. s nepBoii 6e3pa3mMepHoit BeMuuHBI 3TOT KodgdurmeHt (G) paBeH nocneaneii nudpe
mmdpa, a s BTopoit BenuunHbl (ko3dduuuent L) — npeanocneaneii mudpe. Ecau mudpa — 0
(HOMB), TO BMECTO Hee ucnoib3yercs yucio 10. Hampumep, nis mudpa U3 3a4eTHOM KHIDKKH
«12345) 3HaYeHHs NEepBOI BEMUHMHBI JIOIKHBI OBITH YMHOXEHBI Ha 52 (G=5), a 111 BTOpOii — Ha
4? (L= 4). IIpeobpa3oBaHHbIE MACCHBBI HCXOIHBIX JAHHEIX MOKHO MPEICTABHTh B BUJIE:

npeobOpazoBanHbid MaccuB X7: 900, 1025,... 1425;

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

[Tocne BbImONHEHUS TPe0OpPa3OBaHK TPEOYETCs PEIINTh CIESIYIOIINE 3a/1a4H:

1) Jlns  KakaoW W3 BEIMYMH  OLCHWTH cpeanme 3HaueHuss (X wum Y ),
cpenHekBaapatuyeckue otkioHeHus [x[lu [y[], a Taxoke qucnepcuu Dy u Dy.

2) [TocTpouTh TOBEPUTEILHBIC MHTEPBAIIBI IS CPEIHUX 3HAUCHHH C HAZICKHOCTBIO Prog
=0,9; MOBTOPUTH OCTPOCHUS TIPH Pros = 0,95.

3) OneHuTh K03 HUIMEHT KOPPEISIHH I
4) Onpenenuts ypaBHEHUS OPSIMON U OOPATHOM JIMHEHHBIX pErpeccHil.
5) [To pesymbraTtam myHKTa 4 MOCTPOUTH rpaduveckue 3aBUCHMOCTH, OTMETHUB Ha

PUCYHKaX pacroyioKeHHE IKCIIEPUMEHTAIbHBIX TOYEK.

6) HJ’IH KaXJOM W13 BEIMYMH IIPpOBEPUTh THUIIOTEC3Y O TOM, YTO €€ OJHOMCPHOC
pacpeaciICHuC ABJIACTCA HOPMaAJIbHBIM.

KonTpoabnHas padora 3

Jlia iByX(aKkTOpHOM MOJTMHOMUAIBHON MOJIENN C BapbUPOBAHUEM BXO/IHBIX IEPEMEHHBIX HA
JBYX YPOBHSIX HEOOXOIUMO:

1) [TocTpoutsh nodHBIN (PAaKTOPHBIH IUIaH U MPEICTaBUTh COOTBETCTBYIOIIYIO MAaTPUILY
IJIAHUPOBAHUS.
2) [IpuBecTH ypaBHEHMS AJIsl BBIYUCICHUS KO3((UIMEHTOB UCCIIEAYEMON MOJAEIH IO

pe3yjibTaTaM H3MepeHHfI.
3) OHpeI[eJ'II/ITB ycCJ10BUs IMPOBCACHUS OIIBITOB.

4) Bocnonb30BaBIIMCE OJyYEHHBIMH paHee (KOHTposibHas pabora 2) OlleHKaMH
mucnepcun Dy um Dy, OLEHUTh 3HAYMMOCTh PACCUMTAHHBIX KOA((PUIIMEHTOB PpPErpecCHOHHOMN
monenu. IIpu mpoBeneHuu BbIUKCIEHMN BbIOpaTh 3HaueHHEe KodpduuueHta CTbrOAEHTA IS
ypoHs 3HauuMocTH o = 0,1. [ToBropuTh Berumcienus npu o = 0,05.

HatypanbHble  3Ha4YeHUs  JUama3oHa  BapbUPOBAaHUS  TOJIYYalOT  YMHOXCHHUEM
XapaKTepUCTHUYECKOTO K03 duimeHTa, onpeaensieMoro muppoM U3 3a4eTHON KHUKKH, Ha 100 —
Ui BepxHero, U Ha 10 — ns HukHero ypoBHsA. [ nmepBoro ¢akropa 3ToT Ko3((HULIUEHT paBeH
nocienueit nudpe mmdpa (G), a wist Broporo dakropa — npeanocieanei mudpe (L).

[Tpu BBIIOJTHEHUH KOHTPOJIBHOTO 3aJaHKsI CTYI€HTHI MOTYT HCITOJIb30BaTh pecypchl Mathcad,
STATISTICA, DOE++ wmu npyrue 1O0CTYITHBIE BBIYUCIHTEIBHEBIE CPEICTBA.
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