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1 Ilesin ocBOEHUSI T CHUTITTHHBI (MOTYJI51)

U3y4yeHHE CTYAEHTaMM OCHOBHBIX MNpPUEMOB  00paOOTKM U  IPEICTABICHMS
DKCIICPUMEHTAIBHBIX JaHHBIX, TEOPETHYECKUX U METOJOJOTMYECKMX OCHOB OpraHU3aluu U
IIPOBE/ICHUS SKCIIEPUMEHTA, METOI0B 00PaOOTKH SKCIIEPUMEHTAIBHON MH(OPMAINK, CO3IaHHs
MOJIeNIeli TPOLECCOB M OOBEKTOB ABTOMATH3allMM W YOPABJICHUSA, a TaKXKe OBJIAJCHUE
CHOCOOHOCTBIO  BBINOJIHATH JKCIHEPUMEHTHl Ha JACHCTBYIOIIMX OOBEKTaX IO 3aJaHHBIM
METOAMKaM U 00pabaThiBaTh pe3yabTaThbl ¢ MPUMEHEHHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TE€XHOJIOTMM M TEXHUYECKUX CPEICTB. [ TOCTH)KEHUS MOCTaBICHHBIX LEIEH B JUCLMILIMHE
pemaroTcs 3aJayd: M3ydyeHHe OCOOEHHOCTeH MpOBENEHHs HAYYHOTO W IPOMBIIUIEHHOTO
9KCHEPUMEHTOB, a TaK K€ HEOOXOJUMBIX YCIOBUH 3(PYEKTHUBHOrO NMPUMEHEHHsI aKTUBHOTO U
[TACCUBHOTI'O JKCIIEPUMEHTA; U3Y4YCHHUE CTATUCTUYECKHX OLICHOK IIapaMeTPOB PaCIpECIICHM,
IPUMEHSEMbIX IpU 00paboTKe SKCHEPUMEHTAJIbHBIX JAHHBIX M OOy4eHHE CTATUCTUYECKOMN
IIPOBEPKE TUIIOTE3; CTPYKTYPHOE B paMKaX TEOPHUH dKCIEPUMEHTA U3YYECHHUE U3BECTHBIX BUIOB U
METO/IOB aHalM3a W IUIAHUPOBAHMS NPHU SKCIEPUMEHTAJIBHOM MCCIIEOBaHUHU; OOOCHOBaHUE
HEOOXOJUMOCTH NPUMEHEHHUS KaXJO0ro aHAJIUTUYECKOrO0 HHCTPYMEHTa U OOO3HAUYEHUE €ro
B3aMMOCBSI3M C TIPOYMMH CpPEACTBAMH; H3YYEHHE BOIPOCOB, CBS3aHHBIX C BBIOOPOM
PalMOHAIBHOTO TUIIA MOJIEIH, €€ HACTPOMKOM, ajanTaliel ¥ IPOBEPKON Ha aJIeKBaTHOCTb.

2 MecTO TUCHHMILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl

Juctumuimaa TermmoTeXHuYIecKrid SKCIIEPUMEHT BXOJHUT B 0053aTENbYIO YaCTh y4eOHOTO
1aHa 00pa30BaTeIbLHON MPOTPaAMMBL.

Jnsg  u3ydeHuss  QUCUMIUIMHBI ~ HEOOXOOUMBbl  3HaHUS  (yMEHHs,  BIaJCHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTaTe U3yYCHUS TUCITUIUINH/ IPAKTUK:

dusuka

Xumus

Marematuka

TexHnueckas TepMOJUHAMUKA

I'mpporazonnHaMuka

Tennomaccoo6meH

3HaHus (YMEHHUs, BIAJCHUS), IOJydYEeHHbIE NIPU U3YyYEHUH JAHHOM NHUCUUIUIMHBI OyAyT
HEOOXOAUMBI [Tl U3yYEeHHUS TUCHUILINH/TIPaKTHK:

IlonroroBka k cjaue 1 craya rocyJapCTBEHHOT'O dK3aMEeHa

IIpoekTHas nEeATENBLHOCTD

TernnmomaccooOMeHHOE 000pyI0BaHUE TPEITPUITHIHA

DHeprocoepekeHre 1 BTOPUYHBIE YHEPTOPECYPChHI

[TapoTypOrHHBIE YCTAaHOBKH

TennomaccooOmen

3 Komnerenuun odyuarwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHSA

AUCUMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3yJbTaTbl 00y4YeHUs1

B pe3ynbraTe ocBOeHUS AUCUUILINHBI (MOIY ) « TerIOTeXHUYECKUI AIKCIIEPUMEHT»
o0yyaromuics JOmKeH 001a1aTh CISAYIOIIMMU KOMITETEeHIIUAMU:

KOI[ HHAUKATOpa I/IHIII/II(aTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-3 CriocoOeH MpUMEHSATh COOTBETCTBYIOIINHN (DPH3MKO-MaTeMaTHYECKHI armapar, METOIbI
aHaJIM3a U MOJENUPOBAHUS, TEOPETHUECKOI0 U 3KCHEPHUMEHTAIbHOIO HCCIIEOBAHUS MPHU
peneHnH npo(ecCHOHANBHBIX 3a/1a4

OIIK-3.1 Hcnonp3yeT MeTOAbl aHadM3a M MOJEJIUPOBAHUS TIPU  PEIICHUU
npodeccnoHaNbHBIX ~ 3a7a4, MOJCIUPOBAHMM U HPOEKTUPOBAHUU
YHEPrOCUCTEM




OIIK-3.2

CnocobeH TNPUMEHATh  COOTBETCTBYIOIIUKA  (U3HKO-MaTEeMaTHYCCKUN
anmapar Mpu TEOPEeTUYECKOM M IKCIEPUMEHTaIbHOM HCCIEIOBaHUU B
pelIeHnH 3a1a4 SHeprocOepekeHus




4. CTpPyKTYpa, 00bEM M coJepKaHUe TUCHUIITTHHBI (MOYJIs1)
OO0mmast TpyTI0eMKOCTh JAUCIHILTUHBI cocTaBisier 3 3adeTHhIX eauHull 108 akan. yaco, B TOM

qHCIe:

— KOHTaKTHas paboTa — 55 akas. yacos:

— ayIuTOpHas — 54 akaj. 4yacos;

— BHeayauTopHas — 1 akaJl. 4acos;

— caMOCTOsITeNbHAs paboTa — 53 aKaj. 4acos;

— B popMe npakTuieckoi noarotroBku — 0 akaj. yac;

®dopma arTecTaluuu - 3a4eT

AynuropHas s
o | xouTaKTHAA pabota 7z ®dopma TeKyLero
5 =
N B aKaJl. yacax o Bu KOHTPOJIS
Paznen/ rema 3 (B axaz. 1acax) £ B A . p Kon
g 3 ©| caMOCTOSITEIBHOW | yCIIeBaeMOCTH U
JUCLIUTUTUHBI 5] £ = . | KOMneTeHuuu
O s 2 5 paboThI MIPOMEKYTOUHOM
nmab. | mpakr.
Tex. . SaH = Lé aTTecTaluu
. . 1O
1. Crpykrypa 3KcliepuMeHTa
CaMmocrosTensHoe
n3yveHne yaeOHo
1.1 B3auMoOCBsI3H MEXIY y:me azq .
U3BECTHLIMU 3aJauyaMu Paccnfmgsﬂﬂ'e
IKCIIEPUMEHTAIBbHBIX
nccneioxsannﬁ " 5 2 2 | coorBercrBytonm | CobecenoBanue OIlK-3.1
X TeMe BOTIPOCOB
METOJaMH HX pelIeHHs Ha s HHPG
OCHOBEC aHaJIM3a JAHHBIX. PHIL. B.
IToaroroBka k
cobece0BaHuIo.
HWroro no pazaeny 2 2
2. [Tonyuenune
9KCIEPUMEHTALHON
HHPOPMAIIH
CamocTrosTenpHoe
U3y4YeHUE yueOHOU
21  Cucremsl cobopa y;me azq .
JIAHHBIX Ha OCHOBE Pace NE)OT yé)lm.e
OTKPBHITHIX ~ UHTEpdeHcoB p OIIK-3.2,
5 2 4 2 | coorBercrBytoum | CobecenoBanue
JIOCTya K  CpelcTBaM X TEME BOIPOCOB OIlK-3.1
JTUCTIETYEPCKOTO s an6
YIIpaBJICHUS. PHIL. 5.
ITogroroBka k
co0OeceIoBaHuIO.
Hroro no pazneny 2 4 2
3. ITnanuposanue
JKCIEPUMEHTA




CamocTosTenbHoe
u3ydyeHue yueOHol

JUTEPATypEI.
PaccmoTpenune
COOTBETCTBYIOIIU
x TeMme BonpocoB | CobGecenoBanue
u3 npui. 6. YcTHBIH ompoc 1o
3.1 MacmrabupoBanue p poct
IoaroroBka k 1a00paTOpHOI OIIK-3.2,
(hakropos. [Inansl nepBoro 2/21
cobeceI0BaHuIo. pabote OIlK-3.1
¥ BTOPOTO MOPSIIKOB.
IloaroroBka k KonTponsHas
nabopaTopHBIM pabota
paboTam.
Brimonnenue
JIOMAaIIHEeH
KOHTPOJIbHOM
paboTh
CaMmocrosTensHoe
U3y4YCHUE YUeOHOM
JIUTEPATYPBI.
3.2 AjanTanus miIaHoB K paryp
PaccmoTtpenue
YCIOBUSM  KOHKPETHOTO
coorBercTBytoum | CobecenoBanue
o0BeKTa. Bpaienue 9
X TeMe BOTIPOCOB | YCTHBIH onpoc mo OIIK-3.1,
(hakTOpHOTO 221 o
u3 npui. 6. nabopatropHoi OIIK-3.2
npoctpancTBa. bopnda ¢
TToaroroBska k pabore
MOTPELIHOCTIMU pu
cobeceIoBaHuIO.
TUTAHUPOBAHHH.
ITogroroska k
1abopaTopHBIM
paboram
Wroro no pazneny 4/41
4. BBeyieHHE B CTAaTHCTHYECKYIO
00paboTKy JaHHBIX
CamocrosTensHoe
u3ydyeHue yueOHoi
JUTEPATYPBI.
4.1 XapaKTepUCTHKHN PaccmoTtpenue
CITyqaifHbIX BEJIMYHH. coorercTBytomy | CobecemnoBanue
MopenupoBanue 2/0.611 X T€ME BONPOCOB | YCTHBIH onpoc 1no OIIK-3.1,
OJIHOMEPHBIX u ’ U3 TpuIl. 6. nabopatopHoi OIlK-3.2
MHOT'OMEPHBIX CITy4aiHbIX IlonroroBka k pabore
BEJTMYHH. co0eceIoBaHuIoO.
IloaroroBka k
1abopaTOpHEIM
paboram
CamocTosaTenbHOoe
4.2 CrarucTuyeckue o
U3y4YeHue yueOHou
OLICHKH napaMeTpoB
N JIUTEPATYPBHI.
pacrpeneneHui,
PaccmoTtpenue
MTPUMEHSEMBIX pHu
coorBercTBytomy | CobecenoBaHue
o0OpaboTke N
X TeMe BOTPOCOB | YCTHBIH onpoc 1o OIIK-3.2,
9KCIIEPUMEHTATBHBIX 2/21 o
n3 npui. 6. naboparopHoOn OIlK-3.1
JNaHHBIX M TIPOBEpKE
IToaroroBka k pabore
TUIIOTE3 (Duepa,
co0eceI0BaHHMIO.
Creronenra, [lupcoHa u
IToaroroBka k
np.). BocnpousBoaumocts
1abopaTopHBIM
JKCIIEPUMEHTA.
paboram
Hroro no pazaeny 4/2,61

5. Amamu3z u  obpaborka

CTAaTUCTHUYCCKUX NJaHHBIX




CaMoCTOSITEIbHOE
U3y4YCHUE YUeOHOM

IToaroroBka k
co0eceI0BaHNIO.

JIUTEPATYPBI.
5.1 Kiaccuueckue BUIIBI Pacemotperue
aﬁanma (HcTepeHoHHbii coorBercTBytonm | CobecenoBanue
P eCCHOMHLLI ’ 5 2 1 | X Teme Bompocos YCTHBIN OIpoC 1Mo OIIK-3.1,
g)ar;pm - ’ u3 npui. 6. 1a00paTOpHOI OIIK-3.2
P ’ . IMoxroroBka pabote
KOPPEISIMOHHBII).
cobece10BaHuIo.
IToaroroBka k
1a60paTOPHBIM
padotam
Hroro o pazneny 2 1
6. Co3jaHue CTaTUCTUYECKUX
Mozenen 110 JIaHHBIM
MACCHBHOTO IKCIIEPUMEHTA
CamocrosTensHoe
U3y4YCHUE YUeOHOM
JIUTEPATYPBI.
6.1 TIpoGnembl BbIOOpKH Pacemotperue
;[.anm,nl: HaCCI/IBHI())FO coorBercTBytoum | CobecenoBanue
KCICDHMEHTA H COCOBEI 2 1 | X Teme Bompocos YCTHBIN OIPOC 1Mo OIIK-3.1,
P u3 npui. 6. nabopatopHoOn OIIK-3.2
nx pemenns. CoznaHue IoxroToeka K pabore
Moee.
A co0ece10BaHuIo.
ITogroroBska k
1abopaTopHBIM
paboram
5
CaMmocrosTensHoe
M3ydeHue yaeOHou
JIUTEPATYPBI.
Paccmotpenue
6.2 OneHka aJeKBaTHOCTH
MaTeML:lanecxix Mozeneii coorBercTBytoun | CobecenoBanue
5 / 3 | X Teme Bonpocos VYcTHBIH ompoc 1o OIIK-3.1,
mo omHbkaM o0ydeHud H 221 1 u3 npui. 6. nabopatopHoOi OIIK-3.2
0000IICHUS, a TakkKe II0 ToxroToeka K pabore
PErpecCHOHHBIM OCTaTKaM.
co0eceI0BaHuIo.
IToaroroBka k
71a60paTOPHBIM
pabotam
HWroro no pazgeny 4/21 2,3
7. MaremaTudeckue MOMACTH
MIPOLIECCOB u 00BEKTOB
ABTOMATH3AIMU U YIIPABICHUS
CamocTosaTenbHOoe
n3ydyeHue yueOHoi
JIUTEPATYPBI.
PaccmoTtpenue
1 ApanTanus 5 2 COOTBCTCTg mu [ CobecemoBanue OIIK-3.1,
MaTeMaTHYECKHUX MOJIENEM. YI0 OIIK-3.2
X TEeMe BOTIPOCOB
U3 TpuI. 6.




CaMoCTOSITEIbHOE
U3y4YCHUE YUeOHOM
JIUTEPATYPBI.
Paccmotpenue
7.2 Bompocsl TouHOCTH, COOTBETCTBYIOLIH C06ecve)1013aHMe
X TeMe BOTIPOCOB | YCTHBII onpoc 1mo OIIK-3.1,
JIOCTOBEPHOCTHU u 2 4/41 2 N
. u3 npui. 6. 1a00paTOpHOI OIIK-3.2
aJeKBaTHOCTH MOJIEIEH
IMoxroroBka pabote
c00€eCeI0OBaHUIO.
TToaroroBka k
1a60paTOPHBIM
padotam
HWroro no pazaeny 4 4/41 2 39,7
Hroro 3a cemectp 18 (18/12,61] 18 17,3 3a4éT
Uroro mo gucrumuimae 18 18/1312’6 18 53 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jist perieHust mpeayCMOTPEHHBIX BUIOB YUeOHOM paOOoThI pH N3YUEHUH JUCLUTUIMHEL B
Ka4yecTBe 00pa30BaTE/IbHBIX TEXHOJOTHI HCIIOIBb3YIOTCS KaK TPAAUIMOHHBIC, TAK M MOAYJIbHO-
KOMIICTCHTHOCTHBIC TEXHOJIOI'MH. Hepe):[aqa HeO6XOI[I/IMbIX TCOPCTUICCKUX 3HaHUU |
dbopMupoBaHUE TPEACTABICHUI MO KypCy MPOUCXOJUT C MPUMEHEHHEM MYJIbTHMEIUHHOTO
obopynoBanusi. JIGKIIMOHHBIM MaTepuan 3akKperuiseTcss Ha JadopaTopHBIX paboTax, TIe
NPUMEHSIETCS COBMECTHAS JICATEIbHOCTh CTYACHTOB B TPYIIE, HANpaBlCHHAs Ha PEIICHUE
o01eil 3a7auu MyTeM CIIOKEHHS pe3yabTaTOB MHIUBUAYAIbHOUW pabOThI WieHOB Tpymnmbl. Jlis
Pa3BUTHS M COBEPIICHCTBOBAHHS KOMMYHHKATHBHBIX CIIOCOOHOCTEH CTYICHTOB OPraHU3YIOTCSI
MPAKTUYECKHE 3aHATHS B BUJAE AWCKYCCHH, aHalIM3a pPEaJbHBIX MPOOJEMHBIX CHTyalUd H
MEKIUCIUIUIMHAPHBIX CBSI3CH W3 pa3IMYHBIX 00JIACTeH B KOHTEKCTE peIIaeMOW 3a/1avu.
CamocrosiTenbHas paboTa CTUMYJIUPYET CTYIEHTOB K CaMOCTOSITEIBbHOW HpopaboTke TeM B
npoliecce HanucaHus pedeparos, MOATOTOBKU K TUCKYCCHSAM, U TECTHPOBAHHIO.

6 YueOHo-MeTOAMYeCKOE 00eclieYeHe CAMOCTOSATEIbHOI PaGoThl 00y4YaIomMXCcsi
[IpencraBneno B npunoxenuu 1.

7 OueHoYHbIE CPEACTBA ISl IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBneHsbl B IPUIIOKEHUH 2.

8 YueoHo-MeTonnuyeckoe U HHGOPMALMOHHOE o0ecnieyeHne TUCHUILINHBI (MOYJIf)

a) OcHoBHas JuTEpaTypa:

1. JlykestHoB, C. WM. OCHOBBI HHXXCHEPHOTO SKCIEpUMEHTa: YueOHoe mocobue /
JlykestHoB C.U., [TanoB A.H., Bacunbes A.E. - Mocksa :1] PUOP, HUI] UH®PA-M, 2019. - 99
c.: - (Breicmiee oopazoBanue: bakanaspuar). - ISBN 978-5-369-01301-4. - TekcT : 3IE€KTPOHHBIN.
- URL.: https://znanium.com/catalog/product/1020699 (nara oopamenus: 30.09.2020). — Pesxxum
JIOCTYTIA: TIO TIOJIITUCKE.

2. Yukypos, H. I'. MoaenupoBanue cucreM u mporeccoB: YuyeOHoe nocoodue / H.T.
Yukypos. - M.: ULl PUOP: HUL] Uudpa-M, 2019. - 398 c.:- (Boicmee obOpazoBaHue:
bakamaBpuar). - ISBN 978-5-369-01167-6. - Tekcr : omekrponnbii. - URL:
https://znanium.com/catalog/product/1010810 (mara o6pamenus: 30.09.2020). — Pexum
JOCTYTIA: TIO TIOJIITHCKE.

0) JlonmostHuTEIbHAS JIUTEPATYpa:

1. CemenoB, b. A. HHxeHepHBI SKCIIEPUMEHT B INPOMBIIUIEHHON TEIJIOTEXHUKE,
TETJIOOHEPTeTHKE U TEIJIOTEXHOJIOTHIX © yueOHoe mocobue / b. A. CemeHoB. — 2-¢ u3j., A0m. —
Cankr-IlerepOypr : Jlamp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Texkct
anektponneii /| Jlanp : JNIEKTPOHHO-OMOMmoreynass  cuctema. —  URL:
https://e.lanbook.com/book/5107 (mara o6pamenus: 30.09.2020). — Pexum gocrtyma: s
aBTOPH3. MOJIH30BATEIIEH.

2. TIpumeps U 3a1a4u 1Mo TermioMaccoodMeny : yuebHoe nmocodue / B. C. Jlorunos, A. B.
Kpaiinos, B. E. FOxHoB [u 1p.]. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2019. — 256 c.
— ISBN 978-5-8114-1132-0. — Tekct : 31eKTpoHHBIHA // JIaHb : 3NEeKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/112072 (mata oOpamenus: 30.09.2020). —
Pexxum mocrtyma: it aBTOpH3. TIOJIB30BaTEINEH.

3. Hertsapesa, O. H. HopmupoBanue TOYHOCTH M TEXHUYECKHE HU3MEpEHHs : ydeOHOe
nocobue / O. H. [lertapesa, A. A. bakanoB. — Kemeposo : Ky3['TY umenu T.®. 'opbauesa,
2017. — 200 c. — ISBN 978-5-906888-69-3. — Tekcr : anekrponHsiii // JlaHb : 3IeKTPOHHO-
oubnmoreunas cucrema. — URL: hitps://e.lanbook.com/book/105390 (mata oGparieHus:
30.09.2020). — Pexwum qocTyna: st aBTOPHU3. TIOJIb30BaTENEH

B) MeToauyeckue ykazaHus:
1. Ps6uukoB, M. 1O. [InanupoBanue sxciepuMenTa u 00padoTKa pe3yabTaToB


https://znanium.com/catalog/product/1020699
https://znanium.com/catalog/product/1010810
https://e.lanbook.com/book/5107
https://e.lanbook.com/book/112072
https://e.lanbook.com/book/105390

U3MEPECHUH : npaKTHKyM/ M. 1O. Psi6uukos, E. C. Ps6uukosa ; MI'TVY. - MarauToropck, 2013. -
141 c. Wi, TUCTOTP., rpad., CXEMBI, TaomI. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=619.pdf&show=dcatalogues/1/11078
49/619.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooOBbeKT. - TEKCT : 3JIeKTPOHHBIH. -
ISBN 978-5-9967-0379-1. - imeeTcst ne4aTHBIN aHAJIOT.

r) [IporpammHuoe o0ecnieuenne u UHTepHeT-pecypcsbl:

IIporpammHoe o0ecniedeHue

HanmeHnoBanue N .

1o ° J0roBOpa CpOoK JIeHCTBHYS JIUIICH3UH
Mgfgsfsfilgﬁ a2|003 Ne 135 o1 17.09.2007 OeccpouHo
7Zip CBOOOJTHO 6eccpodHo
FAR Manager |cBoGoaHO OecCpovYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 0eccpovHO
University
Calculate Linux |cBo6omHO 5eCCDOMIHO
Desktop Xfce |pacnpoctpansiemoe I1O p

IpodeccuoHabHbIE 6a3bI AAHHBIX H HHPOPMANHOHHBIE CIIPABOYHbIE CHCTEMBI
HasBanue xypca Ccpuika
HanmmonanpHas
undopManronno-ananutuueckas cucrema|URL: https://elibrary.ru/project risc.asp
—  Pocculickuit VHJIEKC HAay4YHOT'O

[TouckoBas cucrema Axagemus Google
(Google Scholar)

DnekTponHble pecypebl onbmmotexkn MI'TY [https://magtu.informsystema.ru/Marc.html?local
um. [".1. HocoBa e=ru

Me:xnyHaponHas pedepaTtuBHas U
MIOJIHOTEKCTOBAsI CIpaBOYHasl 0aza JaHHBIX

Mexnaynapoanas 0a3a TMOJTHOTEKCTOBBIX
*KypHasoB Springer Journals

9 MaTepuaJIbHO-TEXHHYECKOE 0DecnevyeHne TUCHUTLTHHBI (MOTYJIs)

URL: https://scholar.google.ru/

http://scopus.com

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecrieueHIe TUCIUITIIMHbI BKII0YaeT:

1. YueGHble aynuTOpUH [T IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA

MynbpTUMeANIHbBIE CPEICTBA XPaHEHUs, Iepelaut U IPeCTaBIeHUs HHPOpMaLUK

2. Y4eOHast ayIuTOpHsl U IPOBEACHUS 1aOOPaTOPHBIX paboT: KOMIBIOTEPHBIH Kilace

[MepconanbHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Berxogom B UHTEpHET U ¢ 10CTyIOM
B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

3. [loMenieHust 11 CAMOCTOSATETHLHONU paOOTHI 00yJAIONITUX CS

[Tepconanbubie KoMIbIOTEPHI ¢ TakeToM MS Office, Berxonom B iHTEpHET U ¢ 1oCTyIIOM
B 3JICKTPOHHYIO HH(OPMaLIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

4. Y4eOHble ayTUTOPUM JJISl TPYNIOBBIX M WHAWBUIYAIBHBIX KOHCYIbTALUN, TEKYILEro
KOHTPOJISI M TPOMEKYTOUHBIX KOHCYJIbTAallUi

Jlocka, MyJIbTUMEAUIHBIN ITPOEKTOP, JKPaH

5. llomemenue mist XxpaHeHUs: U MPOPUIAKTUUECKOTO 00CTYKUBaHUS y4eOHOTO
obopymoBaHus

Crennaxku Ui XpaHEHHUs y4eOHO-METOINYECKUI TOKYMEHTalU!


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
http://scopus.com/
http://link.springer.com/

[Ipunoxenue 1

OHGHO‘IHBIG Cpe€acTBa 4JiAd TEKYILICTO KOHTPOJIA YCIIEBAEMOCTH, HpOMeX(YTOqHOfI arrecraguu I10

UTOoraM OCBOCHHUA JUCIHUIIIUHBI.

Tema s1abopaTopHoOi
padoThI

Bonpocs! 1J1s1 ycTHOr0 onpoca

Crpykrypa
IKCIIEPUMEHTA.
Ciy4aifHble BETUYHHBI

N

©ooN®

11.

12.

13.

14.

15.

16.

IlepeunciiTe OCHOBHBIE 3TaIlbl SKCIIEPUMEHTA.

Jaiite monsiTHe akTopa U OTKIHKA.

B KaKoOM ciyvae SKCIIEPUMEHT ABIIAETCA
BOCIPOU3BOJUMBIM?

Uem xapakrepusyercs aKTUBHbIN sKcriepuMeHT? KakoBbl ero
JIOCTOMHCTBA U HEJJOCTATKU?

[lepeunciure OCHOBHBIE 3a/laydl IJIAHUPOBAHUSI aKTUBHOIO
AKCIIEPUMEHTA.

Uem xapakTepu3yeTcsi IaCCUBHBINA IKCIIEPUMEHT?

B yem 3akitouaercst METO COMIUIMHTA?

Ha yem ocHOBaH KOppEALIMOHHBIN aHAIN3 JAHHBIX ?

Ha yem ocHOBaH AMCIIEPCUOHHBIN aHAIN3 JAHHBIX ?

. Kakue cymectByrorT kiaccuukatopsl Hpu BbIOOpE THIA

mMozenu?

Kakue OMKHBI BBINOJIHATHCS TpeOOBaHUs, 4TOOBI MOJENb
ObL1a a7IeKBaTHOW?

Yro takoe koddpduimeHt nerepmuHanuu? Kak ero MoxxHo
MCIOJIb30BAaTh AJIs1 OLIEHKH JIOCTOBEPHOCTU MOJIENn?

Yro takoe ciydaitHas BenuunHa? Kakumu cnocoGamu oHa
MOJKET OBITh OIKcaHa?

Yro mnoka3piBaeT (QYHKUIUS IUIOTHOCTH paclpeieleHus?
KaxoBsI ee cBolicTBA.

Uro mnoka3plBa€T MHTETPAIBHBIM 3aKOH paclpeacacHus?
KakoBbl cBoiicTBa MHTErpanbHON (YHKIUU paclpeesieHus
BEPOSITHOCTH?

IlepeunciiiTe OCHOBHBIE BHJIBI 3aKOHOB pACIpPEICICHUS
CllyuallHOW BEJIMYMHBI W HApUCYHTe s HHUX TIpaduku
(GYHKIMH TJIOTHOCTH PaclpeeIeHUs.

MonenupoBanue
OJIHOMEPHOH CIIy4aiHOM1
BCJIMYNHBI

ok w

Kakue aeiicTBusi HEOOXOAMMO BBIMIOJIHUTE ISl OTIpEeTICHUs
rapamMeTpoOB 3aKOHA pACTIPEICICHUS CIIy4allHON BEIMYUHbI?
Kakum  oOpasom ompenensiercs  YHCIO  MHTEPBAJIOB
pa3buenus?

Meroarka mOCTpOSHUs AUArpaMMbl HAKOTIJICHHBIX 9acTOT.
MeTtouka TOCTPOCHHUS THCTOTPAaMMBbI BEIOOPKH.

Kak ¢ momouipio MHTErpanbHOM (QYHKIMU pacrpeneaeHus
BEPOSITHOCTH  ONPEJEIUTh  BEPOSTHOCTb  MOMAJaHMS
CIIy4ailHOM BEJIMYMHBI B 3aJJaHHBIN JUara3oH?

Kak ¢ nomompio  nupdepeHunanbHo  GYHKIUU
pacrpesieieHusi BEpPOSITHOCTU  ONPENENIUTh BEPOSITHOCTh
nonaJaHus CIy4aitHOW BeJIMYMHBI B 33JJaHHBIN Tuana3on?
Ha ©0a3ze kakux cCiy4allHBIX BEIIMYMH MOXET OBITh
CMOJICJIUPOBAHA ClydaiiHasl BEJIUYHMHA, paclpeeieHHas MO0
HOPMAaJIbBHOMY 3aKOHY pacIlpeesIeHHs?

ChopMmynupyiiTe anropuT™M  TEHEpaluu  CIydyaiHOH




Tema s1abopaTopHoOi

Bonpocsl 11 ycTHOr0 onpoca

padoThI
BEJIMYMHBI, PACHIPECICHHON IO HOPMAJIbHOMY 3aKOHY C
3a7aHHBIMH TIapameTpamu & u O |
1. KaxoBa uenb miaHUpOBaHUS dKCIIEpUMEHTA?
2. Jlns yero Hy»HO MacIITaOUPOBaHUE BXOAHBIX TapaMeTpoB?
3. Hamummre CTpyKTYpy PErpecCMOHHON MOJenu B 00IeM
BUJIE.
4. Tlosicuure, KaKUM o0Opazom MO>KHO IPOBECTH
MacIITaOMpOBaHUE BXOJHBIX ITApaMeTPOB, Ha MPUMEPE BYX
(bakTopoB.
5. Hanumwure o0 BUJ byHKIIIN OTKJIMKA B
MOJMHOMHAIILHOM BUJIC, UTsI KOJMPOBAHHBIX (PAKTOPOB.
6. Hanwmmure BHI TOJTHOrO KBaApAaTHYHOTO MOJUHOMA JUIS
IBYX (aKTOPOB.
7. Tlosicuute CyThb OpPTOTOHAIILHOTO IUTAHUPOBAHUSA
HKCTIIEPUMEHTA.
8. KakoBbl 0COOEHHOCTM TUIAHOB TOJHOTO  (HaKTOPHOTO
[InanupoBanue pu SKCTICPUMEHTa?
AKTHBHOM IRCTICPUMEHTE 9. Yo o3nauaer ocHoBanue 2 B [1®D 2"?
10. Kak paccuutbiBatoTcss KOIPQPUIMEHTH (QYHKIMU OTKJIMKA
st [1DD?
11. CocraBbTe Matpuny I1uianupoBanus s [IDD 22 u
3anmuImnTe PYHKIIUIO OTKIIHKA.
12. CocraBpTe MaTpuny miaHupoBanus Uit [1DPD 2° u
3anmuImnTe PYHKIIUIO OTKIHKA.
13. KaxoBbl ocobeHHOCTH Miana I1dD 27
14. KakoBbl 0OCOOEHHOCTH TUIAHOB JPOOHOTO  (PaKTOPHOTO
JKCIIepUMeHTa?
15. CocraBbTe MaTpuily IulaHupoBanus g PO 2%t
3anmuImmnTe PYHKIUIO OTKIIHKA.
16. Kak paccuntbiBatoTcs KO3(QGUIMEHTH! (PYHKIIMHA OTKIUKA
s [1DD?
1. KakoBbl 0COOEHHOCTH TUTAHOB BTOPOTO MOpsiaKa?
2. Kaxum o0pa3oM CTposATCS MIIaHbl BTOPOTO MopsiaKa?
3. Uro Bxoaut B coctaB miana OLIKII?
4. Kaxum oGpa3zom ompenensercss oOliee KOIMYECTBO TOUEK B
rane OLIKII?
5. Hapucyiite I'padmaeckoe npencrasnenue OLIKIT mpu n=3
TT7aHB BTOPOTO TIOPSIKA. 6. Kaxum oOpazom ompenesnstorcs mapamerpsl a u o B OLIKII?
7. CocraBpre mnan OLIKII mpu Ttpex ¢akropax B obmem
Boproa c
. ciyuae.
CHCTEMATHHCCKOR 8. Kak paccuntbiBaroTcst KO3GGUIMEHTH (HYHKIIMA OTKIIUKA
MIOTPEITHOCTHIO
s OLIKTI?
9. Kakme MOryT BO3HHUKHYTH NMPOOJIEMBbl MPUMEHEHHS IIJIAHOB
[1d3 u OLKII npu cozpanuu Mojenu 00bEKTa C CUCTEMOMN
ABTOMATUYECKOTO yIpaBICHUS?
10.B  kakux  choyyasXx  BO3HUKaeT  CHCTEMaThyecKas
MOTPEIIHOCTh MPHU TPOBEACHUM dKcnepuMeHTa? Kakumu
croco0amMy MOKHO UCKJIFOUUTH €€ BIUSHUE?
TexHuueckue u 1. Tlosicaute OOIIyI0 CTPYKTYpPY VYPOBHS KOHTPOJUIEPOB




Tema s1abopaTopHoOi
padoThI

Bonpocsl 11 ycTHOr0 onpoca

IIporpaMMHBIC CPEACTBA

SIMATIC

MIPOBEICHUS 2. B uewm 3axmmrouaercs rexuosorus SCADA?
OKCIICPUMEHTA. 3. Jlmst dWero HyXHBI CpEICTBa  YEIOBEKO-MAIIMHHOTO
WuTtepdeiicsl cBs3u uHTepdeiica?
4. Kaxwue 3amaun peanusytor SCADA-cucremsr?
5. Kakue 1Be  OCHOBHBIE  TEXHOJOTHHM  HCHOJB3YIOT
Cospemennbie SCADA cuctembl?
6. IlosicHuTe OOmIyI0O CXeMy oOpraHusamuu cBs3u Intouch c
KOHTpOJUIEpaMH  Siemens,  ykaXuTe Ha3HauYeHHE ee
AJIEMEHTOB.
7. Kakumu cocobamu Bo3MOKHA opraHuzanus cBszu mo DDE
B Intouch?
8. Kakyro cucreMy MOAKIIOYECHUS MOXHO BEIOpaTh Mepes
CO3JIaHMEM TPUJIOKEHUS, B3aUMOJEHCTBYIOIIEr0 C 0a3oit
TAHHBIX?
1. B d9em 3akirodaercs YCJIOBHE  BOCIPOM3BOIAMMOCTH
AKCIIEpUMEHTa?
2. Hanmmute n nosicaute popmyny kpurepust Cteronenta. Jis
Yero OH UCMOoIb3yeTcs?
3. Kakum obpazom HE00X0IMMO MPEICTaBUTh
AKCIIEPUMEHTATIBHYIO uH(bOpMaLIHIO 0 3HAYEHUSIX
HU3y9aeMOTo IapameTrpa JUIsl HUCIHOJb30BAaHUS KPHUTEPHS
Crbronenra?
4. Hapucyiite u mnosicHuTe TrpaduK QYHKIMHM [JIOTHOCTH
BepoATHOCTH CThIOJCHTA.
5. Kak onpenensercs uncno creneHeil cBOOOIbI IIs1 KPUTEPHUS
CrbronenTa?
6. Kakum oGpazom ¢ momornipio kputepusi CThIOJIGHTa MOXHO
BocrpoussoaumocTs MPOU3BOJUTH OTOPAKOBKY TpyOBIX OMIMOOK B pe3yibTaTax
SKCICpUMCHTA. MOBTOPHBIX OIBITOB?
Kputepuu CtproneHnTta u 7. Hanumute u nosicaute Gopmyny kpurepus Ouiepa.
dummepa 8. Uro onumceiBaeT F-pacnpenenenue?
9. Hapucyiite rpadux nHTErpaNbHON QYHKINU pacipeaeneHus
®umepa. YTo MOXKHO U3 HETO ONPEAECITUTH?
10. Kakum 00Opa3oM OIICHMBAETCS BOCHPOU3BOIMMOCTh IUIAHA,
€CIIK UMEIOTCS AUCTIEPCUU?
11. Hanummre u MOSICHUTE bopmyny TUCTIEPCUU
BOCTIPOM3BOJMMOCTH TIJIaHA.
12. Kakum  00pa3oM  MOXHO  OCYHIECTBUTH  IPOBEPKY
aJICKBaTHOCTU MOJIENH, CO3/JIaHHOHM MO JaHHBIM aKTHBHOTO
JKCIIepUMEHTa?
13. Kak paccuuthiBaeTcsi aucrepcus anekBaTHocTH? s yero
€€ MCHOJb3YyIT?
14. Kakum  00pa3zoM  MOXXHO  HCKIIOYUTH U3  MOJENHU
cinabo3Havamue HakTopbI?
1. Yro nexuT B OCHOBE KOPPEISILIMOHHOTO aHanu3a’?
KoppensuuoHHbIi u 2. Hamummre wu  moscaute  opmyny  koddduimenra
JTUCTICPCUOHHBIN aHATTN3 KOPPEJISIIIHAHN.
3. IlpuBemure nmpuMepsl 3HaYeHUST KOIPPUIIMEHTA KOPPEIAIUN




Tema s1abopaTopHoOi

Bonpocsl 11 ycTHOr0 onpoca

padoThI
IIPU pa3HbIX BUIAX 3aBUCUMOCTH Mexay X1 u Xa.

4, Kakum 00pa3oM MOXHO HCIOJIB30BaTh KO3 HUIIUECHT
KOPpEJSILIMM B 3a/1a4ax yIpaBiIcHUs?

5. Uro moka3piBacT KoppensauuoHHas ¢GyHkuusa? ['ne oHa
npuMensiercs’?

6. Uro takoe AK® u YAKD? Yem oHu omiuuarorcs?
[TosicauTe ¢ MTOMOIIBIO TPAPHUKOB.

7. B yem CyThb MOJIEIH aBTOpErpeccuu —
MPOMHTETPUPOBAHHOTO CKOJb3sero cpeaaero ARIMA?

8. [l 4yero MCMoab3yIOT ITUCIIEPCUOHHBIN aHaim3? B ueMm ero
cmbica? IlosgcHuTte Ha mpumepe, B ciiydae, KOrja HeKoTopas
Clly4aifHas BETUYMHA 3aBHCHUT OT JBYX JACHCTBYIOLIUX Ha Heé
¢dakropoB A u B.

1. Kakum o00pa3oM MOXXHO MPUMEHHTb HCKYCCTBEHHbIE
oOy4yaemble  HEHpPOHHBIE CETH TpPH  I[JITAHUPOBAHUHU
AKCIIepUMEHTa?

2. HapucyiiTe KOHCTPYKIIMIO MHOTOCIOHHOTO IEpUENnTpOHa B
o0111eM BUJIE.

IaccuBHbId 3. Kak mpoucxomaut npouecc o0yuenuss MTHC?

JKCIIEPUMEHT. 4. Tloscuute cyrb Metoga oOyuenus HWMHC, mnomydusiiero

Monenu Ha oaze Ha3BaHUE METO/1a “00paTHOTO pacHpOCTpPaHEHUS OMIUOKK .

MCKYCCTBEHHBIX 5. HapucyiiTe KOHCTPYKIIUIO JBYXCIOHHOTO MEPIENTPOHA.

HENUPOHHBIX CETEN 6. Uro sBnseTcs MHUHUMH3UPYEeMOW 1eneBor  (pyHKImeh
o6k MHC (popmyna)?

7. Tloscuute anroput™ oOyuenuss HC ¢ momormpto mpoueaypsl
00paTHOTO PacpOCTPAHEHHUS.

8. Kakxum o0Opa3oM MOXHO TOBBICUTH 3()()EKTHBHOCTH METOAA
“00paTHOr0 pacupoCcTpaHeHus: OUIMOKN?

1. Yto monmMmaercs moj omuoKoi o0yueHus ?

2. UYto nmoHmmaeTcd moJ OmuoKoi 0000menus?

3. Hapucyiite u mnoscHuUTe TpapuK 3aBUCHMOCTH OIIHOOK
o0yueHHst 1 000011eHHs 0T 00beMa 00ydaroIeil BBIOOPKH.

4. HapucyiitTe u mnoscHuTe TpaduK 3aBUCUMOCTH OIIMOOK
oOydeHHss OT pa3Mepa HEHPOHHOW CeTH TpHU 3aJaHHOM
pasMepe BEIOOPKH.

5. Hapucyiite u mnoscHuTe rpaduK 3aBUCUMOCTH OIIMOOK

Ouenka  AneKBATHOCTH 06y‘IeHI/IiI u 0000mIeHusT 0T 00beMa 0OydJaromieil BEIOOPKH
. JUIsl ceTel pa3Horo pasmepa.
Mojiellei, CO3/ITaHHBIX Ha
Gase HACCHBHOrO 6. Urto Takoe ameKBaTHOCTh MOJEIU U Ye€M OHA OTIWYAeTCS OT
TOYHOCTU MOJENH?
IKCIIEPUMEHTA

7. Tlouemy nayis ameKBAaTHOCTH MOJIETH HEOOXOJMMO, YTOOBI
omnoOku 00yueHust 1 00001IeHUs OB paBHBI?

8. B kakux ciydasx NPUMEHSCTCS aHalW3 pPErpecCHOHHBIX
OCTaTKOB?

9. OnuuuTe MPUMEPHYIO CTPYKTYPY aHalIM3a PETrpecCUOHHBIX
OCTaTKOB.

10. Kakne MOXXHO HCIOJB30BaTh METONBI IS TPOBEPKH
TUIIOTE3bI O PABEHCTBE CPEHETO HYJIO?

11. B uem coctout cyth kputepus [Tupcona?




Tema s1abopaTopHoOi
padoThI

Bonpocsl 11 ycTHOr0 onpoca

12.

13.
14.

Kakum o0pazom npoBepsercss HOCTOSHCTBO AMCIIEPCUI
PErPECCUOHHBIX OCTaTKOB?

B yewm 3akmouaercs tect [Nondunna — KBanra?

[Tosicaute cyTh pacyera cratucTukH JlapOuna-Yorcona amns
IPOBEPKU TpeOOBAHUS HE3aBUCHUMOCTU PETrPECCUOHHBIX
OCTaTKOB.

Monaenu Ha 0ase
HEYETKOM JIOTUKU

1. TlosicHUTE MOHATHE HEUETKAs JIOTUKA.

2. UYro noka3piBaeT PyHKLUS NPUHAIIEKHOCTH?

3. Hapucyiite cTpyKTypy KOHTYypa YIPaBICHHS C HEYETKUM
PEryasTOpOM.

4. Hapucyiite GbyHKINN IIPUHAIIE)KHOCTH JUIs
JMHTBUCTUYECKUX MEPEMEHHBIX HEYETKOIO PEryJisaTopa.

5. Kakum ob6pazom ¢opmupyercsi 6a3za mpaBHI HEYETKOTO
peryastopa? IIpuBenure npuMep HECKOJIbKUX MPABUIL.

6. Kakum o00Opa3oM paccuMThIBaeTCs BBIXOJ  HEYETKOTO

perynsitopa?

Jlomawinasa konmponasvHasn paboma

«Hﬂanupoetmue AKMUeHo20 nwmod)akmopuozo IKcnepumenmay)

Heobxomumo camocrosaTesnbHO cocTaBuTh IuaH [IDD cormacHo BapuaHTy 3alaHus U
peann30BaTh HYXHBIE Ui OThICKaHHS KO3(D(GHIMEHTOB pacueThl ¢ mnpuMeHeHuem EXcel.
[TpoBepUTh TOUHOCTH CO3/IaHHOM MOJIEIM BO BCEX TOYKAax IJIaHA M B TpeX TOYKAX BHE ILJIaHa,
paccuuTaB abCOJIIOTHYIO, OTHOCUTENbHYIO M TPHUBEIEHHYIO NorpemHocTb. [Ipu mpoBeaeHuun
pacyeTroB Ui TOYEK BHE IUIAHA CaMOCTOSTENbHO PEIIUTh 3aJady MaclTaOWpOBaHUS IS
MOJICTAHOBKH 3HaU€HHUH ()aKTOPOB B MOJIEIb.

Bapuanmui:

CocraButh muaH skcnepumenta [1PD 2%, Haiitn kodbduientsr b. s momyueHus
3HAUEHUH OTKIMKa WCIOIb30BaTh BbIpakeHne Y=0,25*X:1+X2. 3mecp Xi, X2 -
a0CcoIOTHBIE (HE MIPUBEIECHHBIE) 3HAYCHUS (13)aI<T0pOB, KOTOpBIE JIe)KAT B tuanazone [2;3].
CocraButh 1uian skcrnepumenta [IDD 2°. Haiitu koadduimentsr b u mpoBeputsh
TOYHOCTH MOJYYEHHOT'O BBIPAKEHUS B TOUKAX IUaHa. J{J1s mosyueHus: 3HaueHU OTKIIMKa
UCIONIb30BaTh BeIpakeHHe Y=X1+Xo+X1*X2+0*X3. 3necy X1, X2, X3 - aOconmtoTHbIe (HE
NpUBE/ICHHBIC) 3HaYCHUS (PaKTOPOB, KOTOPHIE JeXkKaT B quana3one [-2;0].

CocraButh miaH skcrnepuMenta 1P 2%, Haiitn k03 durmentsr b. s momydenus
3HAUEHUN OTKJIMKA WCHOJb30BaTh BhIpaxeHue Y=0,2*X1+X1*X,. 3gecp Xi, X2 -
aOCcoOTHBIE (HE MpUBEACHHBIE) 3HaUCHUs (PAKTOPOB, KOTOpHIE JIeKAT B JUamNa3oHe |-
2;1].

CocraButh maH skcnepuMenta [IDO 2%, Haiitn ko3 dumentsr b u mposeputh
TOYHOCTH MOJYYEHHOT'O BBIPAKEHUS B TOUKaX IulaHa. J[Jis mosydeHus 3Ha4eHUH OTKIIMKA
HCIOJNIb30BaTh BhIpaskeHUe Y =X1+2*Xo+X1*X2+0,5%X3. 3necy X1, X2, X3- abcomOTHBIE
(He mpHUBeCHHBIC) 3HAUYEHHS (PAKTOPOB, KOTOpHIE Nekar B nuanaszone [0;0,5].

CocraButh MiaH skcrnepuMenTa [1PD 2%, Haiitn k03 durmentsr b. s momydenus
3HAUEHUN OTKIMKa WCHOIb30BaTh BbIpakeHne Y=0,45*X1+X2. 3mecp Xi, Xo -
a0COITIOTHBIC (HE MPUBEICHHbBIC) 3HAYCHUS ()aKTOPOB, KOTOPHIC Jiexkar B nuana3one [1;3].
CocraButh IuiaH skcrepuMenta [IDD 2°. Haittu kosddurments: b U mpoBepuTh
TOYHOCTb MOJYYEHHOI'O BBIPAKEHUS B TOUKAX IUIaHa. J{j1s momyueHus 3HaueHUi OTKIIMKa
WCIIONB30BaTh BhIpakeHue Y=X1+2*Xo+0,5*X1*X>+0,5*Xs3. 3gece X1, X2, Xs3-



10.

11.

12.

13.

14.

15.

16.

17.

18.

aOcomoTHRIC (HE TIPUBEACHHBIC) 3HAUYCHHs (PAKTOPOB, KOTOPHIC JIeXKAT B JUAIa3oHE |-
0,5;0,5].

CocraButh MmiaH skcrnepumenTta [1DD 2°. Haiitu kodpdunuenter b. Jlns momydeHus
3HAUEHUN OTKIMKa WCIOJIb30BaTh BbIpakeHne Y=X1+0,25*X>. 3mece Xi, Xo -
a0CoIOTHBIE (HE IPUBEICHHBIC) 3HAYCHUS cgaKTopOB, KOTOpBIE JISKAT B uanazone [2;3].
CocraButh IutaH skcrepuMenTta [IDD 2°. Haittu kosdduimentsl b u mpoBepurh
TOYHOCTH TOJTYYE€HHOTO BBIPQKECHHUS B TOUKaX IuIaHa. i momydeHus 3HaYCHUN OTKIINKA
ucronb3oBath BbIpakeHHe Y =X1+0,25*Xo+X1*X>+0,25*X3. 3mece X1, Xz, X3 -
abconoTHbIE (HE MPUBEACHHBIC) 3HauUeHUsl (HaKTOPOB, KOTOPHIE JIEKAT B JAMANa30HE |-
1,0,5].

CocraButh MmiIaH skcnepumenta [1DD 2%, Haiitu ko3 dummeHTel b U mpoBepUTH
TOYHOCTH TIOJIYYE€HHOTO BBIPQKECHHUS B TOUKAX IuIaHa. [y momydeHus 3HaYeHUN OTKIINKA
ucronb3oBath BeIpakeHue Y=Xi1+0,5*X+0,5*X1*X3+0,5*X3. 3mece X1, Xo, X3 -
abcomoTHbIE (HE MPUBEACHHBIE) 3HaueHUs (aKTOpOB, KOTOpHIC JIEKAT B AHMANa30HE |-
2;2].

CocraButh miaH skcrnepuMenta [1DD 2%. Haiitu ko3 durmentsr b. s momydeHus
3HAUEHUH OTKJIHMKA HCIOJB30BaTh BbpaxeHue Y=0,15*X;1+0,25*X>. 3nece Xi, Xo -
a0CoOIIOTHBIE (HE IPUBEICHHBIC) 3HAYCHUS cta)aKTopOB, KOTOpBIC JIS)KAT B Tuanazone [2;4].
CocraButh IutaH skcrepumenta I[IDD 2°. Haittu koaddurmentst b u nmpoeputsh
TOYHOCTH MOJYYEHHOTO BBIPAKECHUS B TOUKAX IUIaHa. /s momydeHns 3HaYCHUA OTKIINKA
HCIIONB30BaTh BhIpakeHHE Y=X1+Xo+X1*X3+X3. 3neck X1, X2, X3 - abconoTHbIC (HE
[IPHUBEJCHHBIC) 3HAaYeHUs PaKTOPOB, KOTOPHBIE JIeXkKAaT B auamnasone [-2;2].

CocraButh muaH skcrnepumenta [1PD 2°. Haiitn ko3 durmenter b. s momydenus
3HAYCHHMH OTKJIWKa HCIOIb30BaTh BbIpakeHue Y=0,15*X;1+0,15*X>. 3mecy Xi, X2 -
abCcoIOTHBIE (HE IPUBEICHHbIC) 3HAYCHUS (PAKTOPOB, KOTOPBIE JIeKaT B Auanazoue [1;4].
CocraButh 1iaH skcrnepumenta [IDD 2°. Haittn koddduinmentst b u mposeputsb
TOYHOCTH TIOJYYEHHOTO BBIPAKEHHUS B TOUKaX TuiaHa. J[Jis monydeHus 3Ha4eHUH OTKIIMKA
ucnonb30Bath  BeIpakeHUe Y =0,5*X1+Xo+X3*X+0,5*X3. 3mece X1, Xz, Xz -
abcoroTHBIC (HE MPUBEIACHHBIC) 3HAUCHUS (PAKTOPOB, KOTOPHIC JIeXkKAT B JHAINa30He [-3;-
2].

CocraButh miaH skcnepumenta [1DD 2%, Haiitun k03 durmentsl b u mpoeputh
TOYHOCTH TIOJYYEHHOTO BBIPAKEHUS B TOUKaX TuiaHa. J[Jis monydeHus 3Ha4eHUH OTKIIMKA
ucnonb30Bath BeIpakeHHe Y =0,25%X1+Xo+X3*X2+0,25*X3. 3mece X1, Xz, X3 -
a0COIOTHBIC (HEe IPUBE/ICHHBIC) 3HAYCHHUS (PAKTOPOB, KOTOPBIE JIeXKAT B Auana3one [2;3].
CocraButh muaH skcnepumenta [1PD 2%, Haiitu kodbduientsr b. s momyueHus
3HAUEHUH OTKJIMKA WCIOJh30BaTh BbIpakeHue Y=0,1*X1+0,35*X,. 3gecp X1, Xo -
a0COITIOTHBIE (HE IPUBEICHHBIC) 3HAYCHUs ()aKTOPOB, KOTOPHIC JIeXkaT B auana3one [2;3].
CocraButh MiaH 3kcrnepumenta [IDD 2°. Haittn koaddurmentst b u mpoeputsb
TOYHOCTH MOJYYCHHOTO BBIPAKEHUS B TOUKAX IUIaHa. J[J1s momyueHus: 3HaYeHUI OTKIIMKA
ucnoiib30Bath BeIpakeHHe Y=0,25*X1+2*Xo+X1*Xo+0,5*X3. 3mece X1, Xz, Xz -
a0ComoTHRIE (HEe TPUBEICHHBIC) 3HaUeHUS (HaKTOPOB, KOTOPHIE JIKAT B AUaNa3zoHe [-4;-
2].

CocraButh maH skcnepuMenta [IDO 2%, Haiitn ko3 dumentsr b u mpoeputh
TOYHOCTH TIOJTYYCHHOTO BBIPAKCHHS B TOUKAX TuIaHa. [[Js moirydeHus 3HaU€HUH OTKIHKA
ucnonb3oBath BbIpakeHue Y=0,2*X1+0,2*Xo+X1*X2+0,5*X3. 3mecy Xi, Xz, X3 -
abcomoTHRIC (HE TIPUBEACHHBIC) 3HAUYCHHs (PAKTOPOB, KOTOPHIE JIeXKaT B JUAIa3oHE |-
2;1].

CocraBute miaH skcrepumenta 110D 2°. Haiitu kosddurments b u mposeputs
TOYHOCTH MOJTYYCHHOTO BBIPAKEHUS B TOUKAX IUIaHa. J[JIs momyueHus: 3HaUeHUH OTKIIMKA
ucnonb3oBath BbIpakeHue Y=0,5%X1+0,5*Xo+X3*X>+0,5*X3. 3mece Xi, Xz, X3 -
abcooTHBIE (HE MpUBEACHHBIC) 3HaUCHHs (DAKTOPOB, KOTOPHIC JIe)KaT B JUANa3oHE |-
1;1].
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Oyenounvie cpedcmea

OIIK-3: Crioco6eH MPUMEHATh COOTBETCTBYIOMIHHA (PM3NKO-MaTeMaTHUECKUAN amiapar, METOAbI aHaIN3a U MOJISITUPOBAHHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAIIEHOTO

HCCJICA0BaHMA IIPpHU PCIICHUN HpO(I)GCCI/IOHaIII)HI)IX 3a1a4

OIlK-3.1 Hcnonp3yet MeTOABI aHATH3a U
MOJICITUPOBAHUS TIPH PEIICHUN
npoQeCCHOHANBHBIX 33]1a4, MOJICITUPOBAHUH U
MPOEKTUPOBAHUHU SHEPTrOCUCTEM

14.
15.
16.

17.
18.

19.
20.
21.

. Ha uem ocHOBaH AuMciepCHOHHBIN aHANIN3 JAHHBIX ?

. Kakue cyiecTByroT kiaccuukaTopsl Ipu BEIOOpE THITA MOJIETH?

. Kakuie 1omKHbI BBIMOMHITHCS TpeOOBaHUS, YTOOBI MOJIeh ObLiIa aIeKBaTHON?

. Uro Ttakoe kod¢dunment nerepmuHanun? Kak ero MoxHO MCTOIB30BaTh AJISI OLICHKU

Mertoa TemioBbIX OallaHCOB. DKCEpreTUYecKUil aHau3 cucTeM. MeToJ| pe1elIbHOro
SHepreocOepexeHus.

[lepeuncnure OCHOBHBIE TAlbl IKCIIEPUMEHTA.

Jaiite noHsTHe hakTOopa U OTKIIMKA.

B kakom citygae 3KCIeprUMEHT SIBISIETCSI BOCITPOU3BOANMBIM?

Uem xapakTepus3yeTcsi aKTHBHBIA JKcrepuMeHT? KakoBblI €ro JOCTOMHCTBA U
HeZ0CTaTKu?

Ilepeuncnure OCHOBHBIE 33a/]a4M IUTAHUPOBAHMS AKTUBHOTO DKCIIEPUMEHTA.

UYem xapakTepu3yeTcs MacCCUBHBIN SKCIIEPUMEHT?

B 4em 3aknrodaercs METOJ COMITIIMHTA?

Ha ueM ocHOBaH KOppeNALMOHHBINA aHAJIU3 JaHHBIX?

JIOCTOBEPHOCTH MOZENN?

Uro Takoe ciydaitHas BenuunHa? Kakumu cnocobamu oHa MOXET OBbITh omrcana?
UYro noka3piBaeT PYHKIMUS MJIOTHOCTH pactipenenenus? KakoBsl ee CBONCTBA.
Urto mnoka3plBaeT MHTErpANBHBIA 3aKOH pactpezaeineHus? KakoBel CBOWCTBA
MHTETPaIbHON (PYHKIIUH paclpeaesieH!s] BEpOITHOCTHU?

[Iepeuncinte OCHOBHBIE BU/IBI 3aKOHOB PACIIPEACIICHUS CIIyYallHON BEJTMYUHBI.
Kakue neficTBUsI HEOOXOIMMO BBIITOJHUTD JUI ONpPEeNCHHs TapaMeTPOB 3aKOHA
pacrpeeneHust CIy9aifHOW BETMYUHBI?

Kakum o6pa3zom onpenensercs 4ucio MHTEPBaIoB pa3oueHus?

Metoauka nOCTpOEHUS AUATPAMMBI HAKOIIJICHHBIX YacTOT.

Metoanka NOCTPOSHHS THCTOTPAMMBbI BEIOOPKHU.




Koo
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22. Kak ¢ IOMOIIBIO MHTETpaabHON (YHKLHHU pacIpeesieHUs] BEPOSITHOCTU ONpPEAEIUTh
BEPOSATHOCTH MOINAJaHUsl CIy4aiiHON BEJIMYMHBI B 3a/IaHHBIN Juana3zon?
23.Kak ¢ mnomompo guddepeHnranibHOd (QYHKIUA PACTIPECICHHUS BEPOSITHOCTH
OTIPEICNIUTH BEPOSITHOCTD TIOMA/IaHuUs CITyYaiiHOM BETMYMHBI B 3aJaHHBIN TUara3oH?
24. Ha 6a3e kakux CIy4ailHBIX BEJIMYMH MOXKET OBITh CMOJICIIMPOBAHA CIIydaiiHas
BEJIMYMHA, PACIpeeNICHHAs 0 HOPMAIbHOMY 3aKOHY pacrpeieieHus?
25. ChopMynmupyiTe aJTOPUTM TECHEpAIMH CIy4alHOW BEIMYHHBI, PACIPEICICHHON IO
HOPMAaJILHOMY 3aKOHY € 3aJlaHHbIMU HapameTpamu & u O
26. [TosicHuTe 0011YI0 CTPYKTYPY YpoBHsI KOHTpoJuiepoB SIMATIC
27. B guem 3axnrouaercs texnosorust SCADA?
28. Jlns yero Hy>KHbI CpEACTBA YEIOBEKO-MalIMHHOTO HHTEepdeiica?
29. Kakue 3amaun peann3ytor SCADA-cucremsr?
30. Kakue 1Be OCHOBHBIE TEXHOJOTHH UcToib3ytoT CoBpemenHble SCADA cuctembl?
OIlK-3.2 CnocoOeH puMeHATh COOTBETCTBYIOIIMI 1. B pesynbrare 4-X MOBTOPHBIX OIMBITOB MONXYYEHHI 3HaUeHus 7, 1, 3, 2. Cnexyet nu
(pu3MKO-MaTEMATHYECK Ui aNnapar npu CUMTATh 3HaYCHHE 7 TpyOoi omuoOKoii (Opakom)? 3aman ypoeHs 3HaunMocTH 0,05,
TCOPETHICCKOM U SKCIICPUMCHTAIIbHOM KakoB ¢u3nueckuii cMbICI YpOBHS 3HAUUMOCTH B JaHHOM ciy4ae?
HCCJIICAOBAHNHU B pCHICHUHU3aaaY =005
3Heproc6epe>1<eHH51 E;.eg‘gr:::,uc,gz?;'ubl 12,?081; 4,30265; 3,182443 2,??645;1 2,5?05?; 2,446913 2,36462; E,SDEDDE 2,252153 2,2281;3
2. OtdwibTpoBaTh MCXOJHbIE JaHHBIC, CT€HEPHPOBAHHBIE B IpOrpamMme, OT OIINOOK
U3MEPEHUs, C UCTIONIb30BaHHeM KpuTepHst CTbIOJICHTA.
3. C wucnonp3oBaHueM Kputepusi Dumiepa OIEHHUTh IOCTOSHCTBO JUCIEPCHA B
HKCHEPUMEHTAIbHBIX BBIOOpPKaX ¥ HE3aBHUCHUMO OT pe3ylbTaTa paccuUTaTh
CpeIHEB3BEIIEHHOE 3HAUYEHHUE IHCIIEPCHH B MCCIETYyEeMBIX BBIOOPKAX OIMHAKOBOTO
pa3mepa.
4. C ucnonp3zoBanueM Kpurepus CTbIOJEHTa IPOBEPUTH BOCIPOU3BOIUMOCTh CPEIHETO)
B OKCIIEPIMEHTAIBHBIX BRIOOPKAX OJIMHAKOBOTO pa3Mepa.
5. Hapucyiite u nmosicHute rpaduk 3aBHCHMOCTH OMIMOOK 0OyueHHs U 000OIIeHHUs OT
o0beMa oOyuaromiel BHIOOPKH.
6. Hapucyiite u mnoscHuTe rpaduK 3aBHCUMOCTH OIIMOOK OOy4YeHHMS OT pa3Mepa

HEWPOHHOU CETHU MPH 33J]aHHOM pa3Mepe BHIOOPKH.




Koo
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Oyenounvie cpeocmaa

7.

8.

Hapucyiite u noscaute rpaduk 3aBUCUMOCTH OIIMOOK OOy4YeHHS U 00OOIICHHS OT|
o0bpema 00yJaroniei BRIOOPKH JJIsI CETEH pa3HOTO pa3Mepa.

Hns 3amannoit MHC paccunrtare ommOkm oOydeHus u 00o0meHus. ConocTaBUTh
omuOKu OO0y4eHHS W OOOOIICHHS C TCOPETHYSCKHMMH 3aBUCHMOCTSIMH WM BBIOPATH
HOBBIH JOMOJHUTEIBHBIA pa3Mep BHIOOPKH W HOBBIN JOMOMHUTENbHBIA pazmep MHC
TakuM 00pa3oM, dYTOOBI TOJTYYCHHBIE B HWTOre 3aBUCUMOCTH COOTBETCTBOBAIIH
TEOPETHYCCKUM 3aBUCHUMOCTSIM.
Hcnone3ys 3anannyo (pyHKIHIO U YKa3aHHbBIE MIpeiesbl Mo (pakTopamM CreHepupoBaThH
MaccuB u3 100 3HaueHuid ms Kaxaoro ¢akropa W paccyUTaTh ISl KaKIOMH
MOJYYeHHOW KoMOMHamuu (HakTOpOB 3HAYCHHWE BBIXOAHOTO mapamerpa. [lns
reHepaly CIy4aiiHOM BelHuMHBI MCcHojib30BaTh (yHkiuio excel CJIYUC. [lannas
(GYHKIUS TEHEpUPYET PAaBHOMEPHO pACIPEACICHHYIO CIYJalHYI0 BEIHYUHY B
muanasone [0;1]. Mcmosp3ys creHepupoBaHHBIC HAO0OPHI JAaHHBIX, PAaCCUUTATH
KYo_a (PULIMERT KOPPENSIHMHE MEXKITY OTKIMKOM HM_KaXIbIM U3 (DaKTOpOB.

=X+ X+ X1 * X 2+O,1*X3. 3meck X1, X2, X3 e [-2;0

Iloxa3arenan u KPpUTEPUH OICHUBAHUA IK3aMeEHa:

— Ha OLIEHKY «OTJMYHO» (5 6a/uioB) — 00yYarouuiicss 1eMOHCTPUPYET BBICOKUI ypOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH, BCECTOPOHHEE,
CHUCTEMAaTUYEeCKOEe U TIyOOKoe 3HAaHHME Yy4yeOHOro MmaTepuana, CBOOOJHO BBINMOJHSIET MPAKTUYECKHE 3aJlaHusl, CBOOOJHO ONEpUpYeT 3HAHUSIMH,

YMCHUAMU, TPUMCHACT UX B CUTyAUAX MOBBIIIEHHOHN CIIOKHOCTH.

— Ha OICHKY «X0opo1o» (4 O6amia) — o0yJaromuiics: TeMOHCTPUPYET CPEIHUI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETSHITUI: OCHOBHBIC 3HAHMUS,
YMEHHSI OCBOCHBI, HO JIOIMYCKAIOTCS HE3HAUUTENbHBIE OMIMOKH, HETOYHOCTH, 3aTPyJHEHUS MPU aHATUTHUYECKUX OMNEpalUsX, MEepeHoce 3HAHWA U

YMeHI/II\/'I Ha HOBLIC, HCCTAHJAPTHBIC CUTYyallHH.

— Ha OLIEHKY «Y/0BJETBOPHUTEIbHO» (3 6amia) — o0yJarouuiics 1eMOHCTPUPYET MOPOTrOBbI YpOBEHb COPMHUPOBAHHOCTH KOMIIETEHIIMI: B
X0Jle KOHTPOJBHBIX MEpPONPUATUN JONMYCKAIOTCS OMIMOKH, MpPOSBISAETCS OTCYTCTBHE OTIENbHBIX 3HAHWM, yYMEHHH, HaBBIKOB, OOydarolIuics
UCTIBITHIBAET 3HAYUTEIIbHbIEC 3aTPYAHEHUS MPU ONIEPUPOBAHUH 3HAHUSMH U YMEHUSMU TPU MX IIEPEHOCEe HAa HOBBIE CUTYAallHH.

— Ha OIICHKY «HEYJIOBJIETBOpHTEJbHO» (2 Oamia) — oOydwaromuiicss qeMoHCTpupyeT 3HaHusi He Oosiee 20% TeopeTHdyeckoro marepuaia,
JIOMYCKAEeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh MHTEJIEKTyalbHbIe HABBIKH PELLICHHS MTPOCTHIX 3a]1ad.

— Ha OLCHKY «HeyAOBJIEeTBOPUTENbHO» (1 Oamr) — oOydarommiicss He MOXET MMOKa3aTh 3HAHWS HAa YPOBHE BOCIIPOU3BEACHUS M OOBSICHEHHS

I/IH(i)OpMaI_[I/II/I, HC MOXCT IMOKAa3aTh MHTCIVICKTYAJIbHBIC HABBIKN PCIICHUSA IIPOCTHIX 3a1a4.



