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3aB. kadenpoii E.I'. Hemnopenko




1 Ilesiu ocBOEHMSI IMCUMILTHHBI (MOIYJIs1)

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] £ = . | xoMnereHuuu
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 (®wumepa,
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).
c00€eCeI0OBaHUIO.
TToaroroBka k
1a60paTOPHBIM
padotam
Hroro o pazneny 2 1
6. Co3manne CTaTUCTHYECKUX
Mozeneh no JAHHBIM
MACCHBHOTO IKCIIEPUMEHTA
CaMoCTOATEIEHOE
U3y4YCHUE YUeOHOM
JIUTEPATYPBI.
6.1 IIpoGnembl BBIOOPKH Paccmorperne
;[.anm,nl: HaCCI/IBHI())FO coorBercTBytoum | CobecenoBanue
KCICDHMEHTA H COCOBEI 2 1 X TeMe BOTIPOCOB | YCTHBIH onpoc 1no OIIK-3.1,
P C u3 npui. 6. nabopatopHoOn OIIK-3.2
WX DCIICHHA.  LO3MaHHC IToxroroBka pabore
MOJICTICH.
n co0eceI0BaHNIO.
ITogroroBska k
1abopaTopHBIM
paboram
5
CaMoCTOATEIEHOE
M3ydeHue yaeOHou
JIUTEPATYPBI.
Paccmotpenue
6.2 Ouenka afgeKBaTHOCTH
MaTeML:lanecxix vozeret coorBercTBytoun | CobecenoBanue
6 / 3 X TeMe BOTIPOCOB | YCTHBIN 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 OCTAaTKaM.
co0eceI0BaHuIO.
IToaroroBka k
71a60paTOPHBIM
pabotam
HWroro no pazgeny 4/21 2,3
7. MareMaTH4ecKue MOJIEIHN
MIPOLIECCOB u 00BEKTOB
ABTOMATH3AIUK U YIIPABJICHUS
CaMOoCTOSITEIbHOE
n3ydyeHue yueOHoi
JIUTEPATYPHI.
Paccmorpenue
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 COGeCfHOBaHHe
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/;12’6 18 53 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Jist perieHust mpeayCMOTPEHHBIX BUIOB YUeOHOM paOOoThI pH N3YUEHUH JUCLUTUIMHEL B
KadecTBe 00pa30BaTEIbHBIX TEXHOJIOTHH HMCIOJB3YIOTCS KaK TPAAUIHOHHBIC, TAK U MOJYJIBHO-
KOMIICTCHTHOCTHBIC TCXHOJIOI'HU. Hepe):[aqa HeO6XOI[I/IMBIX TCOPCTUICCKUX 3HAHUA U
(bopMuUpoBaHUE MPEACTABICHUH MO KypCy IPOUCXOIMT C HMPUMEHEHHEM MYJIbTUMEIHHHOIO
obopynoBanusi. JIeKMOHHBIA MaTepuan 3akperisiercs Ha JabopaTopHbIX paboTax, rae
HOPUMEHSETCS COBMECTHAsl JICSTENIbHOCTh CTYJCHTOB B TpPYIINE, HAllPaBICHHAs Ha pEIICHUE
o01eil 3a7auu MyTeM CIIOKEHHS pe3yabTaTOB MHIUBUAYAIbHOUW pabOThI WieHOB Tpymnmbl. Jlis
Pa3BUTHS ¥ COBEPIICHCTBOBAHUS KOMMYHHKATHBHBIX CIIOCOOHOCTEH CTY/ICHTOB OPraHU3YyKOTCS
MPAKTUYECKHE 3aHATHS B BUJAE AWCKYCCHH, aHalIM3a pPEaJbHBIX MPOOJEMHBIX CHTyalUd H
MEXIUCIUILIMHAPHBIX CBsI3ed M3 pasliMuHbIX oOJlacTeil B KOHTEKCTE peliaeMoil 3aj1adu.
CamocrosiTenbHas paboTa CTHMYJIHPYET CTYAEHTOB K CAMOCTOSITENIBHOM HpPOpadOTKEe TeM B
npolecce HarKucanus pedeparos, HOATOTOBKH K AUCKYCCHUSIM, U TECTHPOBAHUIO.

6 YueOHo-MeTOAMYeCKOE 00eclieYeHe CAMOCTOSATEIbHOI PaGoThl 00y4YaIomMXCcsi
[TpencraBieHo B npuioxeHuu 1.

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

8 YueOHo-MeTo MY ecKoe U MHGPOPMAIHOHHOE o0ecredeHne U CUMIIIMHBI (MOLYJIs1)

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 (nata o6pamenus: 30.09.2020). — Pexxum
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,
TEIUIOIHEPTeTUKE U TEIUIOTEXHONIOTHSX © yueOHoe nocodue / b. A. CeMeHOB. — 2-¢ U31I., 10T, —
Cankr-IlerepOypr : Jlams, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Tekcr
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 ap.]. — 4-e uzn., 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: https://e.lanbook.com/book/105390 (mata oGparienus:
30.09.2020). — Pesxum foctyma: uist aBTOPHU3. MOJIb30BaTEICH

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



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). - MakpooObeKT. - TEKCT : 3JIeKTPOHHBIH. -
ISBN 978-5-9967-0379-1. - imeeTcst ne4aTHBIN aHAJIOT.

r) [IporpammHuoe o0ecnieuenne u UHTepHeT-pecypcsbl:

IIporpammHoe o0ecniedeHue
HaumenoBanue

1o Ne noroBopa CpoK nelcTBUSA JIUIIEH3UU
MS Windows XP
Professional(ms  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
mgfgsgilgﬁ ;003 Ne 135 o1 17.09.2007 OeccpouHo
7Zip CBOOOTHO 6eccpodHo
FAR Manager CBOOOJTHO 0ecCpovHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 OeccpouHo
University Edition
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1. VueOHble ayuTOpun U1 IPOBEACHUS 3aHATHH JICKITHOHHOTO THIIA

MynbTUMeauiiHBIC CPEICTBA XPaHEHNUS, TIEpeJadl U IPEICTaBICHUS HH)OPMALTUH

2. YueOHast ayIuTOpHsl U1 IPOBEACHUS J1TaOOPaTOPHBIX paboT: KOMIIBIOTEPHBIN KI1acc

[Tepconanshbie kKommboTepsl ¢ makerom MS Office, BeixomoM B IHTEpHET 1 ¢ 10CTyIIOM
B 2JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA

3. [Tomemmenus U1 caMOCTOSTEIBHOM pabOTHI 00yUJarOIINXCS

[Tepconanbubie koMnbioTepsl ¢ nakerom MS Office, Beixo0om B IHTEpHET U ¢ 10CTYHIOM
B QJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA

4. YuyeOHbIe ayAUTOPUH JJISl TPYNIIOBBIX U WHAMBUIYAIbHBIX KOHCYIbTALUH, TEKYIIETO
KOHTPOJISL ¥ IPOMEKYTOUHBIX KOHCYIbTaIUN

Jlocka, MyJIbTUMEAUIHBIN ITPOEKTOP, SKPaH

5. Tlomemenue qy1s XpaHeHHUs] M TPOQHUIAKTHIECKOTO 00CTy>)KUBaHUSI YIEOHOTO
000pyI0BaHUs

Cresutaxu Ui XpaHeHUs y1eOHO-METOIMYECKUN IOKYMEHTAIIUN



[Ipunoxenue 1

OLIGHO‘-IHBIC CpCAcCTBA JIA TCKYLICTO KOHTPOJIA YCIICBACMOCTH, HpOMe)ICYTO‘IHOfI aTrTeCTaluu I10

uroraM OCBOCHUs NUCHUIIIINHBI.

Tema s1adbopaTopHoii
padoThI

Bomnpocsl 1J1s1 ycTHOT0 onpoca

Crpykrypa
JKCIIEPUMEHTA.
Ciy4aifHble BETUYNHBI

Eal N .

o

©ooNo

11.

12.

13.

14.

15.

16.

[lepeuniciiiTe OCHOBHBIE ATAIbl SKCIIEPUMEHTA.

JatiTe monsTue ¢pakTopa M OTKIIMKA.

B xakom ciydae 3KCIepUMEHT SIBJIETCS BOCIIPOU3BOIUMBIM?
UeM xapakTepu3yeTcs akTUBHBIN SKCIepuMeHT? KakoBbI ero
JIOCTOMHCTBA U HEJJOCTAaTKU?

[lepeuncnure OCHOBHBIE 3aJauyd IUIAHUPOBAHUS AKTUBHOTO
IKCIIEPUMEHTA.

Yem xapakTepHu3yeTcs MaCCUBHBIN SKCTIEPUMEHT?

B yewm 3akimovaercst MeTo1 COMIUTHHTA?

Ha yem ocHOBaH KOppEJSIIMOHHBIN aHAIN3 JaHHBIX ?

Ha yem ocHOBaH AMCHIEPCUOHHBIN aHAIN3 JAHHBIX ?

. Kakue cymectByroT kiaccupukaropsl Ipu BbIOOpE THIA

mMozenu?

Kakue OMKHBI BBINOJIHATHCS TpeOOBaHUs, 4TOOBI MOJENb
ObL1a a7IeKBaTHOW?

Yro takoe koddpduiueHt nerepmuHanuu? Kak ero MoxxHo
MCIOJIb30BAaTh JJIs1 OLIEHKH JI0OCTOBEPHOCTU MOJIenn?

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

Yro mnoka3piBaeT (GYHKUUS IUIOTHOCTH paclpeieleHus?
KaxoBsI ee cBolicTBA.

Uro mnoka3plBa€T MHTETPAIBHBIM 3aKOH paclpeacacHus?
KakoBbl cBOICTBa MHTErpaibHONW (PYHKIUU pacHpeeeHus
BEPOSITHOCTH?

IlepeunciiTe OCHOBHBIE BHJIBI 3aKOHOB PpACIPECICHUS
CllyualiHOW BEJIMYMHBl W HApUCYHTe s HHUX TIpaduKu
(GYHKIMH IJIOTHOCTH PaclpeeIeHHUs.

MonenupoBanue
OJIHOMEPHOH CIIy4aiHOM1
BCJIMYNHBI

gk w

Kakue neiicTBus HE0OOXOAMMO BBINOJIHUTH AJISL ONPEEIeHUs
MapaMeTPOB 3aKOHA PACIPEACIICHUS CTyYailHON BETMYHHbBI?
Kakum oOpasom  ompenensercs 4YHMCIO  MHTEPBAJOB
pazOuenus?

Meroavka noCTpoeHus: AMarpaMMbl HAKOIUJIEHHBIX YaCTOT.
Metoarka HOCTPOEHUS THCTOIPaMMbl BBIOOPKH.

Kak ¢ momouipio MHTErpanbHOM (QYHKIMU pacrpenencHus
BEPOATHOCTH  ONPEIEIUTh  BEPOSITHOCTh  IOMNAJaHUs
CIIy4ailHOM BEJIMYMHBI B 3aJJaHHBIN JUara3oH?

Kak ¢ nomompio  nupdepeHunanbHO  GYHKIUU
pacupeneneHnus BEpPOSTHOCTH ONPENEIUTh BEPOATHOCTH
nonaJaHus CIy4aifHOW BeJIMYMHBI B 33JJaHHBIN Uana3on?
Ha ©0a3ze kakux cCiy4allHBIX BEJIIMYHH MOXET OBITh
CMOJIENIMpOBaHa CllydaiiHas BEJIWYMHA, paclpeiesieHHas IO
HOPMAaJIbBHOMY 3aKOHY pacIlpeesIeHHs?

ChopmynupyiiTe  aJropuT™  TEHEpAllUu  CIIy4aiiHON
BEJIMYMHBI, PACIPEIEICHHON 10 HOPMAIbHOMY 3aKOHY C
3a[aHHBIMK TTapamerpamu & u O |




Tema s1abopaTopHoi

Bomnpocs! 1J1s1 ycTHOT0 onpoca

padoThI
1. KakoBa Lenp 1aHUpOBaHUs SKCIIEpUMEHTA?
2. Jlnd 4ero Hy>KHO MacIITaOMPOBaHUE BXOJHBIX apaMeTpoB?
3. Hamumure cTpyKTypy perpeccMoHHOM Monenu B oOIieM
BUJIC.
4. Tlosicuure, KaKUM o0Opa3om MO’KHO IIPOBECTH
MacmTaOupoBaHUE BXOAHBIX IMapaMeTPOB, HA MPUMEPE JBYX
(bakTopoB.
5. Hanmmmute  oOmmii  BuAg — (QYHKUMM  OTKJIMKA B
HNOJMHOMHAJILHOM BUJIE, JUISl KOAUPOBAHHBIX (PAKTOPOB.
6. HanumuTe BUA MOIHOTO KBaAPATHYHOTO TOJIMHOMA JUIS ABYX
(hakTOpoB.
7. TlosicHute CyTh OpPTOrOHAJIBHOTO IUTaHUPOBAHUS
AKCIIEPUMEHTA.
8. KakoBbl 0COOEHHOCTM IUIAHOB IMOJHOTO  (haKTOPHOIO
IInanupoBanue pu o
AKTUBHOM 3KCIIEPUMEHTE OKCTICPHMENTA- n
9. UYrto o3nauaer ocHoBanue 2 B [1OD 277
10. Kak paccuutsiBatoTcs KO3(pPUIHEHTH! PYHKINN OTKIUKA IS
[MP5?
11. CocraBbTe MaTpHILy MmanupoBanms st [0 2% i 3anmimmre
(GYHKIUIO OTKJIMKA.
12. CocraBbTe MaTpHiLy manuposams st [0 22 i zanmimmre
(GYHKIUIO OTKJIMKA.
13. KaxoBbl ocobeHHOCTH M1ana I1dD 27
14. KakoBbl OCOOEHHOCTH IUIAHOB JAPOOHOr0 (HaKTOpHOTO
JKCIepuMeHTa’?
15. CocraBsTe MaTpuily ruianupoanmst it @D 2°% u
3aMuIINTe (PYHKIUIO OTKIMKA.
16. Kak paccuntbiBaroTCst KOOPPUIMEHTH! (PYHKIINH OTKIHKA /IS
ADD?
1. KakoBbl 0COOEHHOCTH TUTAHOB BTOPOTO MOpsiaKa?
2. Kaxum 00pa3oM CTposTCS IIaHBI BTOPOTO MOpsiaKa?
3. Uro Bxoaut B cocTaB miana OLIKII?
4. Kaxum oGpa3zom ompenensercss oOliee KOJIMYECTBO TOUEK B
mane OLIKTI?
5. Hapucyiite I'padmaeckoe npencrasnenne OLIKIT mpu n=3
ILmasbr BTOPOTo MOps/IKA. 6. Kakum oOpa3om onpenensiroTcs mapameTpsl a u oo B OLIKTI?
boprba c 7. Cocrasbte an OLIKII mpu Tpex dakxTopax B oOmiem ciydae.
CHCTEMATHYECKON 8. Kak paccunTsiBaroTcs K03 GHUIMEHTHI () YHKITUH OTKJIAKA JITS
MOTPEIIHOCTHIO OLIKII?
9. Kakme MOryT BO3HHUKHYTH MPOOJIEMBl MPUMEHEHHS IIJIAHOB
[1d3 u OLKII npu cozpanuu Mojenn 00bEKTa ¢ CUCTEMOMN
ABTOMATUYECKOTO yIpaBiIeHUS?
10. B xakux ciay4asx BO3HMKAET CUCTEMaTH4YecKas MOTrPEeUIHOCTb
IIpU NpoBeeHNH 3KcniepumMenTa? Kakumu crioco6amu MOKHO
UCKJTIOUUTH €€ BIUSIHUE?
TexHuueckue u 1. Tlosicamte OOIIyI0 CTPYKTYpPY VYpPOBHS KOHTPOJUIEPOB
IpOrpaMMHBIE CPECTBA SIMATIC
NpOBEAEHNs 2. B ugem 3akmouaercs rexnonorus SCADA?
SKCTIEPHMEHTA. 3. Jlna dYero HYXHBI CpPEICTBa  YeJIOBEKO-MAIIMHHOTO

HuTtepdeiickl cBs3u

uHTepdeiica?




Tema s1abopaTopHoi

Bomnpocs! 1J1s1 ycTHOT0 onpoca

padoThI
4. Kaxkue 3amaun peanuzyror SCADA-cuctemsbi?
5. Kakume  1Be  OCHOBHBIE  TEXHOJIOTUHM  HCIIOJIB3YIOT
Copemennbie SCADA cuctembl?
6. IlosicHuTe OOMIIyIO CcXeMy oOpraHusaiuu cBsi3u Intouch c
KOHTpOJUIEpaMu  Siemens,  ykaXuTe Ha3HauYeHHE ee
HIIEMEHTOB.
7. Kakumu ciocobamu Bo3MOXkHa opranuzarus csizu no DDE B
Intouch?
8. Kakyro cucreMy MOAKIIOUEHHUS MOXHO BBIOpaTh Mepes
CO3/IaHUEeM TPUIIOKEHUS, B3aUMOJICHCTBYIOIIErO ¢ 0a30i
TAHHBIX?
1. B 4em 3akimio4aercss yCIOBHE  BOCIPOHM3BOJUMOCTH
JKCIIepUMeHTa?
2. Hanumute u nosicaute Gpopmyny kputepus Ctbroaenta. s
Yero OH UCTOIb3yeTcs?
3. Kakum obpazom HE00X0aUMO MIPE/ICTaBHUTh
AKCIIEPUMEHTATBHYIO UH(HOPMAIIHIO 0 3HAYCHUSIX
M3y4aeMOro IMapameTrpa [Uisl HUCIHOJb30BaHUS KPUTEPHS
CrprozienTa?
4. HapucyiitTe u mnoscHutre TrpaduKk QYHKIUH [JIOTHOCTH
BepoATHOCTH CTbIOJEHTA.
5. Kak onpenensercs uncino creneHeil cBOOObI ISl KPUTEPHUS
Crpronenra?
6. Kakum oGpazom ¢ momoripio kputepusi CTBIOJICHTa MOXHO
Bocnpoussoanmocts IPOM3BOUTH OTOPAKOBKY TPyOBIX OIIMOOK B pe3yiabTaTrax
OKCICPUMCHTA. MOBTOPHBIX OIBITOB?
Kputepuu CtproneHTta u 7. Hanumute u nosicaute Gopmyny kpurepus Ouiepa.
dumepa 8. Uro ommceiBaeT F-pacnpenenenue?
9. Hapucyiite rpadux nHTErpanbHON QyHKIMU pacipeaeneHus
dumiepa. YTo MOKHO U3 HETO ONPENETUTh?
10. Kakum 00Opa3oM OIICHMBAETCS BOCIPOU3BOIMMOCTh TUIAHA,
€CIIK UMEIOTCS AUCTIEPCUU?
11. Hanummure 51 MOSICHUTE bopmyny TUCTIEPCHH
BOCTIPOM3BOJAMMOCTH TIJIaHA.
12. Kakum  00pa3oM  MOXHO  OCYHOIECTBUTH  IPOBEPKY
aJICKBaTHOCTU MOJIENH, CO3/IaHHOHM MO JTaHHBIM aKTHBHOTO
JKCIIepUMEHTa?
13. Kak paccuntbiBaeTcs qucnepcus aaekBatHoctu? Jlis dero ee
WCTIOJB3YIOT?
14. Kakum  00pa3zoM  MOXXHO  HCKIIOYUTH U3  MOJENHU
cnabo3Hayvaiue GakTopbl?
1. Yro nexuT B OCHOBE KOPPEISIIIMOHHOTO aHamu3a’?
2. Hammmmure w  moscHure  Qopmyny  kodddummeHTa
KOPPEJISIIIHH.
KoppesstmonHbiii u 3. TlpuBemute mpuMepbl 3HAYCHUS KOADGUITHESHTA KOPPEIIAIIAN
THCTICPCHOHHEIH AHAIES IIPY pa3HbIX BUJAX 3aBUCUMOCTH MeXAy X1 U Xz.
4. Kakum o0pa3oM MOXHO HCIIOJNIB30BaTh KO3 duimeHT
KOPPEJSIIUY B 3a/1a4ax yIpaBiIeHUs?
5. Uro moka3biBaeT kKoppensimonHas ¢ynknua? ['ne ona

npuMeHsiercs?




Tema s1abopaTopHoi

Bomnpocs! 1J1s1 ycTHOT0 onpoca

padoThI

6. Uro takoe AKD nu UAK®D? Yem onu ornuyatorcs? [osicuure
C TIOMOMIBIO TPa(UKOB.

7. B ueM cyTh MOJIETH aBTOPErPECCUH — IPOUHTETPHUPOBAHHOTO
ckounp3smiero cpeaaero ARIMA?

8. [l 4yero MCMoab3yIOT ITUCIIEPCUOHHBIN aHaim3? B ueMm ero
cmblca? IlogcHuTe Ha nmpumepe, B ciiydae, KOrja HEKOTopas
Clly4aifHas BEeTMYMHA 3aBUCHUT OT JABYX JIEHCTBYIOIIMX Ha Heé
¢daxTopoB A u B.

1. Kakum o00pa3oM MOXHO NPUMEHHUTh HCKYCCTBEHHbIE
oOydyaeMble  HEWpPOHHBIE CETH MpU  [JIAHUPOBAHUU
JKCIIepUMeHTa?

2. HapucyiiTe KOHCTPYKIIMIO MHOTOCJIOHHOTO MeplenTpoHa B
o011eM BHIE.

[TaccuBHbIH 3. Kak mpoucxoaut npouecc o6yuenuss MTHC?

JKCIIEPUMEHT. 4. Tloscuute cytb Merona obyuenuss UHC, momyuusiiero

Monenu Ha 6aze Ha3BaHHE METO/Ia “00paTHOTO PacIpOCTPAHEHUS OIIUOKH .

MICKYCCTBEHHBIX 5. Hapucyiite KOHCTPYKIIMIO ABYXCIOWHOTO MEPIENTPOHA.

HEHPOHHBIX CeTeil 6. Uro sBuseTcs MHUHUMH3UPYEeMOW 1eneBor  (pyHKImeH
o6k MHC (popmyna)?

7. Tloscuute anroputM oOyudenuss HC ¢ momormipto mpoueaypsl
00paTHOIO paclpoOCTPaHEHHUS.

8. Kakum o0pa3oM MOXHO MOBBICUTH 3(PPEKTHBHOCTh METOJA
“00paTHOTO pacipoCTpaHEHUsT OMUOKK™?

1. Yto monmmaercs moj omuoKoi oOyueHus ?

2. Yto moHMMAETCs 0] OMTUOKOW 00001IeH!Us?

3. Hapucyiite u mnosicHuTe rpaduk 3aBUCUMOCTH OIIMOOK
0o0ydeHus u 00001IeHHs OT 00beMa oOyuaroieil BBIOOPKH.

4. Hapucyiite u mnoscHuTe TrpaduK 3aBUCUMOCTH OIIMOOK
o0ydeHHss OT pa3Mepa HEHPOHHOW CceTH NpU 3aJaHHOM
pasmepe BBIOOPKH.

5. Hapucyiite u mnoscHute TpaduKk 3aBUCUMOCTH OLIMOOK
o0yuyeHHst U 00001IeHHs 0T oObeMa o0ydaroleil BBIOOPKH
JUISI ceTel pa3Horo pasmepa.

6. UYro Takoe aAeKBaTHOCTb MOJENU M YeM OHA OTIMYAETCS OT
TOYHOCTH MOJIEIIN?

OneHka  aJeKBaTHOCTHU
. 7. Tlouemy nayis ameKBATHOCTH MOJIETH HEOOXOJMMO, YTOOBI
Mojielei, CO3/TaHHBIX Ha N
6ase HACCHBHOLO ommOKu oOydeHust 1 00001IeHNs ObUTH PAaBHBI?
8. B kakux cnyyasx MpPUMEHSETCS aHalh3 pPEerpecCHOHHBIX
IKCIIEPUMEHTA
OCTaTKOB?

9. OnumuTe NPUMEPHYIO CTPYKTYPY aHalIM3a PErpecCHOHHBIX
OCTaTKOB.

10. Kakue MOXHO HCIIOJIB30BaTh METOJBl JJISI TPOBEPKHU
THITOTE3BI O PABEHCTBE CPETHETO HYITIO?

11. B uem coctout cyts kpurepus [Tupcona?

12. Kakum o00pa3oM TIpoBepsieTcs TOCTOSIHCTBO —JUCIIEPCHA
PErPECCUOHHBIX OCTaTKOB?

13. B gem 3akmtouaercs tect ['ondunga — Kpanra?

14. Tlosicaute cyTh pacuera craTucTuku JlapOuna-YorcoHa amns

MPOBEPKU TpeOOBaHUS HE3aBHUCHUMOCTH PErPECCHOHHBIX
OCTaTKOB.




Tema n1abopaTopHoii Bomnpocsl aJ1s1 yeTHOT0 onpoca

padoThI
1. TlosicHUTe MOHATHE «HEYETKAs JIOTHKA.
2. UYro moxa3biBaeT PyHKIUS MPUHAIEKHOCTH?
3. Hapucyiite cTpyKTypy KOHTypa YIpaBJICHUS C HEYETKUM
PETYIATOPOM.
Mopenu Ha 6aze 4. Hapucyiite byHKIIIT MIpUHAJICIKHOCTHU I
HEYETKOM JIOTUKHU JIMHIBACTUYECKUX IIEPEMEHHBIX HEUETKOI'0 PErYIISATOpA.

5. Kakum obpaszom dopmupyeTcs 0a3a MpaBWJl HEYETKOTO
perynsaropa? [IpuBeaute mpuMep HECKOIBKHUX TIPABHIL.

6. Kakum oOpa3oMm paccuMThIBaeTCs BBIXOJ  HEYETKOTO
perynaropa?

Jlomawinana konmpoavHaa paboma
«llnanuposanue akmuenozo nOIHOPAKMOPHO20 IKCHEPUMEHMA)

Heo6xonumo camocTosTesbHO cocTaBuTh IUtaH [IDD cormacHo BapuaHTy 3aJaHus U
peaiu30BaTh HY)XHBIC JUIsl OTBICKaHHS KOA((GHUIMEHTOB pacueThl ¢ mnpuMeHeHueM EXxcel.
ITpoBepUTH TOUHOCTH CO3/IaHHOM MOJEIM BO BCEX TOUKAax IUIAHA M B TPEX TOYKaxX BHE ILIaHa,
paccunTaB aOCOJIOTHYIO, OTHOCUTEJIBHYIO M IPUBEIEHHYIO morpemHocts. [lpu npoBeaenun
pacyeToB A TOYEK BHE IUIaHA CaMOCTOSITEIbHO PEUIMTh 3aJadyy MaclITaOMpOBaHUS IS
MIOJICTAHOBKH 3HaUY€HHH ()aKTOPOB B MO/JIEIb.

Bapuanmui:

1. CocraButh mnaH skcnepumenta [1DOD 2°. Haiitn koa¢pdunumentsl b. Jlng nomydeHus
3HAUEHUN OTKIWKAa UCMHOJIb30BaTh BbIpakeHne Y=0,25*X1+X2. 3mecp X1, Xo -
a0coTIoTHBIE (HE MPUBEACHHbIC) 3HAUCHUS (haKTOPOB, KOTOPbIE JeXkaT B quanasone [2;3].

2. CocraBuTh m1aH 3kcriepumenta [1PD 2%, Haiitu K03} GUIMEHTHI D ¥ TIPOBEPUTH TOYHOCTH
NOJYYEHHOTO0 BBIPQKEHUS B TOUYKAaX IIaHa. J[ng mnoiydeHus 3HAUYEeHUN OTKIMKA
UCTIOJIBE30BaTh BhIpakeHHe Y=X1+Xo+X1*Xo+0*X3. 3nech X1, X2, X3 - abcomoTHbIC (HE
NpUBEICHHbIE) 3HAYeHUS (PAKTOPOB, KOTOpPBIE JiexkaT B quamnasone [-2;0].

3. CocraButh miaaH skcnepumenta 1D 2%, Haiitu kodpuuuents! b. lns momyueHus
3HAUEHUH OTKJIMKA WCIONb30BaTh BhIpaxeHue Y=0,2*X1+X1*Xo. 3mecr Xi, Xo -
a0CoJTIOTHBIE (HE MPUBEICHHBIC) 3HaUCHHs (PAaKTOPOB, KOTOPHIE JIekKAT B Aranazoune [-2;1].

4. CocraButh 1u1aH 3kcnepumMenTa [1OD 2%, Haiitu k03 UIMEeHTHI b ¥ IPOBEPUTH TOYHOCTH
NOJYYEHHOTO BBIPQKEHUS B TOUYKAax IUIaHa. [ monydyeHHMs 3HAYeHUH OTKIIMKa
UCIIOJIb30BaTh BhIpakeHHe Y=X1+2*Xo+X1*X2+0,5*X3. 3necy X1, X2, X3 - aOCOIOTHBIE
(He MpuBeICHHBIC) 3HAUCHHS (HAKTOPOB, KOTOpHIE Jexkar B nuanasone [0;0,5].

5. CocraButh MmiaH skcrnepuMmenta 1P 2%, Haiitn koapuuuentsl b. ns momyueHus
3HAYCHUH OTKJIMKA WCIONb30BaTh BbIpakeHne Y=0,45*X:1+Xo. 3mece X1, Xo -
a0CoJIFOTHBIE (HE MPUBEICHHBIC) 3HAYCHHUS (PAKTOPOB, KOTOPBIE JIexkaT B Auanazone [1;3].

6. CocraButh miaH skcriepumenta 110D 2°. Haiiti k0oduumenTs b 1 MpoBeprTh TOYHOCTH
MOJYYCHHOTO BBIPQKECHUS B TOYKAax IUIaHa. J[si TOmydeHHWs 3HAYeHWH OTKIIMKA
UCTIIONB30BaTh BbIpakeHHe Y=X1+2*Xo+0,5*X1*Xo+0,5*X3. 3mece X1, Xz, X3 -
aOCoOJIOTHBIE (HE NMPHBEACHHBIC) 3HAUCHHS (PAKTOPOB, KOTOpBIC JISKAT B AManasoHe [-
0,5;0,5].

7. CocraBuTh MmiaH skcrnepuMmenTta [1DPD 2%, Haiitu koapuuuentsl b. ns momyueHus
3HAUYCHWH OTKJIWKA HWCMIOJab30BaTh BeIpaxkeHne Y=X1+0,25*X,. 3mecp Xi, X2 -
abcoumoTHBIE (HE MPUBEIECHHBIC) 3HaYCHHS (PaKTOPOB, KOTOPBIE JIeXkar B auamna3one [2;3].

8. CocraBuTb miaH skcniepuventa 110D 28, Haiit kosddurmentst b 1 mpoBeputh TOYHOCTH
MOJIyUEHHOTO BBIPDAKEHUS B TOUYKaxX IUlaHa. J[ns mojgydyeHUs 3HAYEHHM OTKIIMKa
UCToNb30BaTh BhIpakeHue Y=X1+0,25%X+X1*X2+0,25*X3. 3mecy X1, Xz, X3-




10.

11.

12.

13.

14.

15.

16.

17.

18.

abcomoTHbIe (HE MPUBEACHHBIE) 3HAUCHHUS (PAKTOPOB, KOTOPHIC JIe)KAaT B JHMana3oHe [-
1;0,5].

CocraButs mian skcrepumenta 110D 2°, Haiitn koshuuments! b n mposeputs TouHOCTH
MOJIyUEHHOTO BBIPDAKEHUS B TOUKaxX IulaHa. J[ins mojmydyeHUs 3HAYEHHM OTKIIMKA
ucnonb30BaTh BbIpakeHHe Y=X1+0,5%X+0,5*X1*X3+0,5*X3. 3mecy Xi, Xz, X3 -
a0CoJIOTHBIC (HE IPUBEICHHBIC) 3HAaUCHHS (PAKTOPOB, KOTOPHIE JIS)KAT B Auana3oHe [-2;2].
CocraBuTh MIaH dKcriepuMenta [1DD 2%. Haiitu koddduruenter b. s momydenus
3HAUEHUN OTKIMKA WCIONb30BaTh BbipaxkeHue Y=0,15*X31+0,25*X,. 3mecy Xi, Xo -
abcoumoTHBIE (HE MPUBEICHHBIC) 3HaYCHHS (PaKTOPOB, KOTOPBIE JIeXkKaT B Auana3one [2;4].
CocTtaButh 11aH 3kcriepuMenTa [ 1P 2%, Haittn k03 unreHTs b ¥ MPOBEPUTH TOYHOCTH
MOJIyYEHHOTO BBIPAKEHUS B TOYKAX IUTaHa. J[Isg mMOJydeHWs] 3HAYCHUU OTKIJIMKA
HCIONB30BaTh BhIpakeHHE Y=Xi1+Xo+X1*X3+X3. 3necy X1, Xz, X3 - aOconoTHbIE (HE
NpUBE/ICHHBIC) 3HaYCHUS (DaKTOPOB, KOTOPBIE JIEXKAT B Auana3oHe [-2;2].

CocraButh miaH skcrnepuMenta [1DD 2%, Haiitu kodpdumentsl b. s momydueHus
3HAUEHUH OTKIMKA WCIONb30BaTh BbIpakeHue Y=0,15*X31+0,15*X,. 3mece Xi, Xo -
a0COJIFOTHBIC (HE MPUBE/ICHHBIC) 3HAYCHUS (PAKTOPOB, KOTOPHIE JIeXkaT B Auanasone [1;4].
CocraButb miaH skcrepumenta [10D 2°. Haiitu kos¢puuments! b u mposeputs TouHOCTD
MOJTyYEHHOTO BBIPAKEHUS B TOUYKAaX IUTaHa. [l TOmydeHWsS 3HAYCHHWH OTKIIMKA
ucronb3oBath  BeIpakeHne Y=0,5*X1+Xo+X3*X2+0,5*X3. 3mecp X1, Xz, Xz -
abcomoTHbIE (HE MIPHUBEICHHBIC) 3HAUEHHUS (DaKTOPOB, KOTOPHIE JIeXKAT B Auana3oHe [-3;-
2].

CocraButh miaH skcrepumenta [10D 2°. Haiitu kos¢puuments! b n mposeputs TouHOCTD
MOJTyYCHHOTO BBIPAKEHUS B TOUYKAaX IUTaHa. [l TomydeHWsS 3HAYCHHWH OTKIIMKA
UCIONb30BaTh BbIpakeHHe Y =0,25%X1+Xo+X3*X+0,25*X3. 3mece X1, Xz, X3 -
abcoumoTHBIE (HE MPUBEACHHBIE) 3HaYCHHS (DAKTOPOB, KOTOPHIE JIeKaT B Auamna3one [2;3].
CocraBuTh muaH skcrnepumenta [1OD 2°. Haiitn koa¢pdunmentsl b. Jng nomydeHus
3HAUEHUN OTKJIMKA HWCHONB30BaTh BbIpakeHue Y=0,1*X;+0,35*X,. 3mecp Xi, X2 -
a0OcoJTrIOTHBIE (HE MPUBEICHHbIC) 3HAYCHUS (PAKTOPOB, KOTOPBIE JIEXKAT B Aranasoune [2;3].
CocraBuTs miaH skcrepumenTta [ 1O 2%, Haiitu K03 GUIMEHTHI D ¥ TPOBEPUTH TOYHOCTH
MOJTyYEHHOTO BBIPAKEHUS B TOUKAaX IulaHa. J{Isg mMOdydeHWs] 3HAYEHUW OTKIIMKA
UCTONB30BaTh BhIpakeHHE Y=0,25*X1+2*Xo+X1*Xo+0,5*X3. 3mece X1, Xz, Xz -
a0COJIFOTHBIC (HE TPUBEICHHBIC) 3HAUCHHS (PAKTOPOB, KOTOPBIC JISKAT B qUana3zone [-4;-
2].

CocraBuTs miaH skcrepumenTta [ 1O 2%, Haiitu k03 duIMeHTH b ¥ POBEPUTH TOYHOCTH
MOJTYYEHHOTO BBIPAKEHUS B TOUYKAaX IuTaHa. [l TomydeHWsS 3HAYCHWH OTKJIMKA
ucnoib30Bath BeIpakeHue Y=0,2*X1+0,2*Xo+X1*Xo+0,5*X3. 3mecsr Xi, Xz, X3 -
a0CoJTIOTHBIE (HE MPUBEICHHBIC) 3HaUCHHS (PAaKTOPOB, KOTOPHIE JIekKAT B Auana3oune [-2;1].
CocraBuTs miaH skcrepumenta [1OD 2%, Haiitu K03 urmeHTs! b ¥ MPOBEPUTH TOYHOCTH
MOJTYYEHHOTO BBIPAKEHUS B TOUYKAaX IuTaHa. [l TomydeHWsS 3HAYCHHWH OTKJIMKA
ucnonp3oBath BbIpakeHue Y=0,5%X1+0,5*Xo+X3*X2+0,5*X3. 3mecy Xi, Xz, X3 -
a0CoJIFOTHBIE (HE MPUBEICHHBIC) 3HaUCHHS (PAKTOPOB, KOTOPHIE JIekKaT B Auanazoune [-1;1].
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OIIK-3: CriocoOeH MpUMEeHSATh COOTBETCTBYIOIINN (PU3NKO-MaTEMaTHIECKUH armapar, MeTO/IbI aHaJIM3a U MOJIEINPOBaHHS, TEOPETUIECKOTO 1 AKCIIEPUMEHTAIIEHOTO

ucciacagoBaHuAd

NP peleHnH NpodecCHOHATBHBIX 3a/1a4

OIIK-3.1

Hcnons3yeT METOABI aHAIU3a U
MOJICJINPOBAHUS IIPU PEILICHUN
npodecCHOHANBHBIX 33aJa4, MOJIEIINPOBAHUU U
MIPOEKTHPOBAHUH SHEPTOCUCTEM

14.
15.
16.

17.
18.

19.
20.
21.

. Ha uem ocHOBaH AuMciepCHOHHBIN aHANIN3 JAHHBIX ?

. Kakue cyiecTByroT kiaccuukaTopsl mpy BeIOOpE THITA MOJAETH?

. Kakuie 1omKHbI BBIMONMHITHCS TpeOOBaHUS, YTOOBI MOJIeh ObliIa aIeKBaTHON?

. Uro Takoe xorddunment aerepmuHanuu’? Kak ero MOXHO HCIOIB30BAThH JIJIsi OLEHKH

Metoa TerioBbIX 0anaHCOB. DKCEpreTMUYEeCKUi aHalnu3 cucteM. MeToj mpeaenbHOro
SHepreocOepex eHus.

[lepeuncnure OCHOBHBIE TAlbl IKCIIEPUMEHTA.

Jaiite noHsTHe hakTopa U OTKIHKA.

B kakom citygae 3KCiepruMEHT SIBISIETCSI BOCITPOU3BOANMBIM?

Yem xapakrepusyeTcs akTHUBHBIM JKcrepuMeHT? KakoBbl €ro JOCTOMHCTBA U
HeZ0CTaTKu?

Ilepeuncnure OCHOBHBIE 33/]a4M IUTAHUPOBAHMS AKTUBHOT'O DKCIIEPUMEHTA.
UYem xapakTepu3yeTcs MacCCUBHBIN SKCIIEPUMEHT?

B 4em 3axnrogaercs METOJ COMILIIMHIA?

Ha ueM ocHOBaH KOppeNALUOHHBINA aHAJIN3 JaHHBIX?

JIOCTOBEPHOCTH MOZENN?

Uro Takoe ciydaitHas BenuunHa? Kakumu cnocobamMu oHa MOXET OBbITh omrcaHa?
UYro moka3piBaeT PYHKIUS JIOTHOCTH pactipenenenusi? KakoBsl ee CBOMCTBA.

Uro mnoka3plBa€T HHTETPAIBHBIA  3aKOH pacnpeneneHus? KakoBel  CBOHCTBa
MHTETPaIbHON (PYHKIIUH pacpeaesieH!s] BEpOATHOCTHU?

[Iepeuncinte OCHOBHBIE BUIBI 3aKOHOB PACIPEACIICHUS CIIy9allHON BEJTNYUHBI.
Kakue neilicTBUS HEOOXOAMMO BBIOJHHUTBH JUIS OINPENENICHUs] MapaMeTpoB 3aKOHA
pacrpeeneHust CIIy9aifHOW BETUYUHBI?

Kakum o6pa3zom onpeaensercs 4ucio MHTEPBaIoB pa3oueHus?

Metoauka nOCTpOCHUS AUATPAMMBI HAKOIIJICHHBIX YacTOT.

Metoanka NOCTPOSHHS THCTOTPAMMBbI BEIOOPKHU.
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22.Kak ¢ NOMOIIbI0 MHTErpajdbHON (DYHKIMM pacrnpeieseHus BEpOATHOCTU ONpPEAEIUTh
BEPOSATHOCTH MOINAJaHUs CIy4aiiHON BEJIMYMHBI B 3a/IaHHBIN TUana3oH?
23.Kak ¢ mnomompro auddepeHnnansHOll  (QYHKIMH — paclpeiesiecHus] BEPOSTHOCTH
OTIPEICNIUThH BEPOSITHOCTD TIOMAIaHuUs CITy4aliHOW BETMYMHBI B 3aJJAHHBIN TUara3oH?
24. Ha Ga3e KakuX CIy9aifHBIX BEJTMYMH MOXKET OBITh CMOJICTUPOBAHA CITydaiiHas BEJTMYMHA,
pacnpeziesieHHasi 10 HOpMaJIbHOMY 3aKOHY pacIpeieieHus ?
25. ChopMynupyiTe allrOPUTM TeHEepalluy CIIy9aliHON BEIMYUHBI, PACIIPEICIICHHON 110
HOPMaJILHOMY 3aKOHY € 3aJlaHHBIMM apamerpamu & u O |
26. [TosicHuTe 0011YI0 CTPYKTYPY YpoBHsI KOHTpoJuiepoB SIMATIC
27. B uem 3akmrouaetcs texnonorust SCADA?
28. Jlns yero Hy>KHbI CpECTBA YEIOBEKO-MalIMHHOTO HHTEepdeiica?
29. Kakue 3amaun peanu3ytor SCADA-cuctemsr?
30. Kakue 1Be OCHOBHBIE TEXHOJOTHH UcToib3ytoT CoBpemenHble SCADA cuctembl?
OIlK-3.2 Cnoco6eH MPUMEHSATH COOTBETCTBYIOLIMMI 1. B pesynbrate 4-x MOBTOPHBIX OMBITOB MONyueHBbl 3HaudeHus 7, 1, 3, 2. Cnemyer nu
(hu3nKo-MaTEMATHYCCKHI arnapaT npu CUMTaTh 3Ha4YeHHWe 7 TrpyoOoil omuOkou (Opakom)? 3amaH ypoBeHb 3Hauumoctu 0,05.
TCOPCTHICCKOM U IKCIICPHMCHTAIBHOM KakoB ¢u3nueckuii cMbICI YpOBHS 3HAUUMOCTHU B JaHHOM ciiy4ae?
HCCJIICA0BAHUU B pCHICHUMN3aaa4d =005
3Heproc6epe>i<eHI/I;1 E;.egiznm;zsf:ﬂbl 12,?’061; 4,30265; 3,18211113 2,??845;1 2,5?05?: 2,44691:‘-61 2,36462; E,SDEDDE 2,262153 2,2281;3_
2. OtdwibTpoBaTh HCXOJHBIE JaHHbIE, CICHEPUPOBAHHbIE B MpOrpamMme, OT OLIMOOK
U3MEPEHUs, C UCTIONb30BaHNeM KpuTepHsi CTbIOIEHTA.
3. C wucrnomp3oBanueM Kputepuss @umiepa OLIEHUTH IOCTOSHCTBO JHCIIEPCHA B
HKCHEPUMEHTAIbHBIX ~ BBIOOPKAX W  HE3aBUCUMO OT  pe3ylbTaTa pacCUMTaTh
CPEIHEB3BEIICHHOE 3HAYCHHWE HCIIEPCHH B HCCIEIYEMBIX BBIOOPKAaX OJIMHAKOBOTQ
pa3mepa.
4. C ucnonszoBaHueM Kpurepust CTbIOJIEHTa MPOBEPUTH BOCIIPOM3BOAUMOCTh CPEIHETO B
HKCTIEPUMEHTAIBHBIX BEIOOPKAX OJMHAKOBOTO pa3Mepa.
5. Hapucyiite u nosicHute rpaduk 3aBUCUMOCTH OIMIMOOK 0oOyueHHs U 00O0OIIeHus OT
o0bema oOyuaromiel BHIOOPKH.
6. Hapucyiite u mnosicautre TpaguK 3aBUCUMOCTH OMIMOOK OOydeHHs OT pa3mepa

HEWPOHHOU CETHU MPH 33J]aHHOM pa3Mepe BHIOOPKH.
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7.

8.

Hapucyiite u moscHute rpaduK 3aBUCUMOCTH OIIMOOK OOYy4YeHHsT W OOOOIICHHS OT|
o0Bpema 00yJaromiei BRIOOPKH JJIsI CETEH pa3HOTO pa3Mepa.

Hnsa 3amannorr MHC paccuurtate ommOku oOydeHuss W 0000mieHus. ComocTaBUTH
OImMOKK 00y4YeHHS 1 000OIICHHS C TECOPETUICCKHUMH 3aBUCUMOCTSIMH M BBIOPATh HOBBIH
JOTIOTHUTEIBHBIA pa3Mep BBIOOPKU M HOBBIA gonoidHUTenbHbIM pazmep MHC takum
00pa3oM, 9TOOBI TIOJYYEHHBIC B UTOTE 3aBHCHMOCTH COOTBETCTBOBAIIU TEOPETHUYCCKHM
3aBHCHUMOCTSIM.
Hcnone3ys 3aaHHy0 (YHKIMIO M YKa3aHHbIE Mpenesbl Mo ¢GakTopaM CreHEepHpOBaTh
MaccuB u3 100 3HaueHu# A Kaxa0ro pakTopa U pacCUUTaTh AJS KaXKIOW MOJIy4eHHOM
KoMOMHaMu (HaKTOpPOB 3HAYCHHME BBIXOJHOTO TapameTpa. Jlis reHepanuu CirydaiiHOM
BEJIMYMHBI UCMONB30BaTh ¢yHKIHMI0 excel CIIUUC. [anHas (yHKIHA TeHepupyeT
PaBHOMEPHO paclpeie]ICHHYIO Cly4aiiHyto BenuuuHy B auana3zone [0;1]. Mcmonb3ys
CTeHEepUpPOBaHHBIE HAOOPHI JAHHBIX, PACCUUTATh KOIPPUIUEHT KOPPEISAIUH MEXKTIY

OTKJIUKOM U KaXIbIM H3 (HaKTOPOB. Y:X21+X2+X1*X22+0,1*X3. 3nmecey X1, X2, X3 €
[-2;0].

IToxa3zarenu u KPUTEPUHA OLICHUBAHUS IK3aMEHaA:

— Ha OLEHKY «oTJu4HO» (5 OaUioB) — OOY4AIOMIMKCS JEMOHCTPHPYET BBICOKHH YPOBEHb C(HOPMHPOBAHHOCTH KOMIICTCHIIUH, BCECTOPOHHEE,

CHUCTEMaTHYEeCKOe U IIyOOKOe 3HAHHE yueOHOro MaTepuana, CBOOOJHO BBIMONIHSAET MPAKTUYECKUE 3a/IaHusl, CBOOOTHO ONMEPUPYET 3HAHUSIMH, YMEHUSIMH,
MIPUMEHSET UX B CUTYAIUSIX MOBBIIIEHHOMN CIIOXKHOCTH.

— Ha OIICHKY «X0pomio» (4 6aia) — 00yJaronHiics AEMOHCTPHPYET CPEAHUIN YPOBEHD CPOPMUPOBAHHOCTH KOMIICTEHIINI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOCHBI, HO JIOMTYCKAIOTCS HE3HAUYUTEIbHBIE OIMMUOKH, HETOYHOCTH, 3aTPYTHCHHS TIPH AaHATIMTUYECKUX OTIEPAIHsIX, TIEPEHOCE 3HAHWW U YMEHUN Ha HOBBIC,
HECTaHJapTHBIE CUTYAIIUH.

— Ha OILICHKY «yJA0BJIETBOPUTEJIBLHO» (3 Oaymra) — o0yJaromuics JEMOHCTPUPYET MMOPOTOBBIM YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHITUIN: B X0/
KOHTPOJBHBIX MEPONPUATUH JOMYCKAIOTCS OIIUOKH, TPOSBISETCS OTCYTCTBHE OTIENBbHBIX 3HAHHWM, YMEHHH, HaBBIKOB, OOyYaIOUIUIICS HMCHBITHIBACT
3HAYUTEIIbHBIE 3aTPYTHEHUSI IPY OTIEPUPOBAHUN 3HAHUSIMHU U YMEHUSIMHU TIPH UX TIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIEHKY «HeYA0BJIETBOPUTEIbHO» (2 Oamna) — o0yJaromuiicss 1eMOHCTpUpyeT 3HaHus He 6omee 20% TeopeTHdeckoro Marepuana, J0MycKaeT
CYIIIECTBEHHBIC OMMOKH, HE MOXKET TTOKA3aTh HHTEIJICKTYaIbHBIC HABBIKH PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeYA0BJIeTBOPUTEJbHO» (1 Oamr) — oOywaromuiics HE MOXKET IMMOKa3aTh 3HAHWS HA YPOBHE BOCIPOM3BENCHUS M OOBICHEHHS

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



