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yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. I—TCI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor _ 20 . Ne
3aB. kadeapoii E.I". HemmopeHko

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

U3y4€HHE CTYAEHTaMH OCHOBHBIX INPUEMOB  00paOOTKM U  IPEJCTABICHUSA
DKCIIEPUMEHTAIIBHBIX JAHHBIX, TEOPETHUYECKUX U METOAOJOTMYECKUX OCHOB OPTraHM3alUU U
IIPOBE/ICHUS SKCIIEPUMEHTA, METO0B 00paObOTKU SKCIIEPUMEHTAIBLHON MH(DOPMAIUK, CO31aHMs
MOJIEJIE IpoLEecCOB M OOBEKTOB aBTOMAaTH3allMM M YIPABICHHUS, a TaKKEe OBJIAJCHUE
CHOCOOHOCTBIO  BBINOJHATH OSKCHEPUMEHTbl Ha JIEHCTBYIOIIMX OO0BEKTaX II0 3aJaHHbIM
METOAMKaM U 00pabaThiBaTh pe3yJabTaThl C NMPUMEHEHHUEM COBPEMEHHBIX HH()OPMAIOHHBIX
TEXHOJIOTMM M TEXHUYECKUX CPEeACTB. [l NOCTHIKEHUS IOCTABICHHBIX LEJICH B JUCLIMILINHE
pelmaroTcs 3aJaud: M3yuyeHUe OCOOEHHOCTEH NPOBEACHMSI HAyYHOTO U IMPOMBILUIEHHOTO
9KCHEPUMEHTOB, a TaK K€ HEOOXOJUMBIX YCIOBUH 3(PPEKTHUBHOrO NMPUMEHEHHs aKTUBHOIO U
[IACCUBHOI'0 JKCIIEPUMEHTA; U3Y4YCHHUE CTATUCTUYECKMX OLICHOK IIapaMeTPOB PACIpPENCIICHUM,
IPUMEHSEMbIX IpU 00pabOTKEe HSKCHEPUMEHTAJbHBIX JAaHHBIX U OOY4YE€HHE CTAaTHCTUYECKOM
IIPOBEPKE TUIIOTE3; CTPYKTYPHOE B paMKaX TEOPHUH dKCIEPUMEHTA U3YYEHHUE U3BECTHBIX BUIOB U
METO/I0B aHalu3a U IUIAHUPOBAHMS IPU SKCIIEPUMEHTAIBHOM HCCIIEA0BAaHUM; OOOCHOBaHHE
HEOOXOMMOCTH TMPHUMEHEHHS KaXJIO0TO AaHATUTHYECKOTO0 HHCTPYMEHTa M O0O3HAYeHHE ero
B3aMMOCBSI3M C IPOYMMH CpPEACTBAMH; H3YyUYEHHE BOIIPOCOB, CBS3aHHBIX C BHIOOPOM
PalMOHAIBHOTO THIIA MOJIEH, €€ HACTPOMKOM, alallTalluel U IIPOBEPKOM HA aICKBATHOCTD.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Huctummmaa TermmoTeXHUYeCKHid JKCIIEPUMEHT BXOIHWT B 00S3aTENBbHYIO 4YacTh
yueOHOro T1aHa 00pa3oBaTeIbHON MPOTrPaAMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI  HEOOXOoauMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUIUINH/ PAKTUK:

dusuka

Xumust

Marematuka

TexHuueckas TepMOJUHAMUKA

I'mpporasonnHamuka

TennmomaccooOmen

3Hanus (YMEHUS, BIaJIeHUs), MOTYYCHHbIE TPU MU3yYEeHUU JAHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIIUTUTAH/TIPAKTHK:

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO HK3aMeHa

[IpoekTHas AesTENbHOCTD

TennomaccooOMeHHOE 000pyI0BaHNE PEATIPUATUI

DHeprocbepekeHre 1 BTOPUIHBIE SHEPTOPECyPCHI

[TapoTypOuHHBIE YCTAHOBKHU

TennomaccooOMeH

3 Komnerenuun ody4aromierocs, (popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynpraTe OCBOEHMS TUCHUILUIUHBI (MOAyJsi) «TermoTeXHUYECKUH SKCHEPUMEHT)
oOyyaromuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHITUSIMHU:

KO,Z[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMA

OIIK-3 CriocoOeH MpUMEHSITh COOTBETCTBYIOMIMNA (PH3UKO-MAaTEeMaTHUECKUN armapaT, METOJIbI
aHaIM3a M MOJEIUPOBAaHUSA, TEOPETUUECKOTO M OKCIIEPUMEHTAIBHOIO MCCIEN0BAaHUS IIPH
pelieHnu npodeccuoHalbHbIX 3a7a4

OIIK-3..1 Hcnons3yer MeTOAbl aHanu3a W MOJEIUPOBAHUS IPHU  PELICHHUH
npoeCCHOHANBHBIX 33734, MOJETUPOBAaHMM M  HPOEKTHUPOBAHUHU
YHEPrOCHUCTEM




OIIK-3..2

CnocobeH  TpUMEHSATh  COOTBETCTBYIOIIMNA  (PU3HKO-MaTeMaTHYECKUN
afnrapar IMnpu TCOPECTHYCCKOM U SKCICPUMCHTAJIBHOM HUCCIICAOBAHUN B
pELICHUH 3a1a4 SHEeprocOepekeHus




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUILIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM
qyuce:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJ. 4acoB;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;
— caMOCTOsITeNbHAS paboTa — 53 akaj. 4acos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,

®dopma aTTeCTalMu - 3a4ET

AynuropHas s
o | wouraxTHas pabota E 3 dopma TEKyIIEero
=
5 B aKaJ. Jyacax 3} By, KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = A . p Kon
S & © | caMOCTOSITeNBHOM | ycmeBaeMOCTH U
JIUCIUILIAHEI 5 g . | xommerenuu
O s g £ padoThI MIPOMEKYTOUHOMN
mab. | mpaxr. )
Jlek. s SaH 5 g aTTecTaluu
1. CtpyKTypa 3KCriepuMeHTa
CaMOCTOSITEIbHOE
H3ydycHue yueOHoi
1.1 B3auMocBsS3M MeEXIy meTe az o
HM3BECTHBIMH 3a/ayaMu Paccnfomyepﬂnle
9KCIIEPUMEHTAIBHEIX
P N 5 2 2 | coorBercrByromu | CobecenoBanne OIIK-3..1
HCCIEN0OBaHMI i
X TEME BOIIPOCOB
METOJJaMH HX pEIICHUsS Ha a1 an6
OCHOBE aHaJIM3a JaHHBIX. PHIL ©.
TToaroroBka k
cobecel0BaHuIo.
HWroro no pazaeny 2 2
2. [onyuenune
JKCMEPUMEHTAILHON
uH(OpMaIU
CaMocCTOATETHLHOE
2.1  Cucrempr  cbopa H3yHeHue yieOHol
JIATEPATYPHL.
JAHHBIX Ha OCHOBE Pacc NE)T yglme
OTKpBITBIX ~ HHTEp(eiicoB P OIlK-3..1,
5 2 4 2 cootBercTBytomu | CobecenoBanue
JocTyna K CpeacTBaM X TeME BOMDOCOB OIIK-3..2
JTUCTICTYEPCKOTO . an6
YIPaBIIEHUS. PHIL ©.
TToaroroBka k
cobecel0BaHuIo.
Wroro no pazneny 2 4 2
3. [Tnanuposanue
|oKceprMenTa




CamocrosrenbHOe
u3ydyeHue yueOHou

JUTEPATypEI.
PaccmoTpenune
COOTBETCTBYIOLIH
x TeMe BonpocoB | CobecenoBanue
3.1 MacuirabupoBanue U3 TpUIL 6. YcTHBI onpoc 1o
(axTopoB. Inanst 201 IloaroroBka k 1a00paTOpHOI OIIK-3..1,
MEPBOTO u BTOPOTO co0eceI0BaHHIO. pabote OIlK-3..2
TOPSIKOB. IoaroToBka K KontponbHast
n1abopaToOpHBIM pabota
paboTam.
Brimonnenue
JloMaIHen
KOHTPOJIBHOMN
paboTb
CaMocCTosTebHOE
u3yucHHe y4eOHOMH
JIUTEPATYPBI.
3.2 Apanranus IJIaHOB K patyp
Paccmotpenue
YCIOBUSM  KOHKPETHOTO
cootBercTBytomu | CobecenoBanue
00BbeKTa. Bpamienue 9
X TeMe BonpocoB | YcrHelit onpoc o | OIIK-3..1,
(hakTOpHOTO 221 o
u3 npui. 6. naboparopHoOi OIlK-3..2
npoctpancTBa. boprba ¢
TToaroroBska k pabore
MOTPENIHOCTIMU pu
cobeceJ0BaHHUIO.
TUTAHUPOBAHHH.
ITogroroBka k
71a00PaTOPHBIM
pabotam
Wroro no pazapery 4/41
4. BBeneHHE B CTaTHCTHIECKYIO
00paboTKy JaHHBIX
CamocrosTensHoe
u3ydeHue yueOHon
JUTEPATYPBI.
41 XapaKkTepUCTHKU PaccmoTtpenue
CITyqaifHbIX BEJINYHH. cootBerctByronn | CobecenoBanue
MopenupoBanue 2/0.61 X TeMe BonpocoB | Ycruslil onpoc mo | OIIK-3..1,
OJIHOMEPHBIX u ’ u3 nput. 6. nabopatopHoi OIlK-3..2
MHOTOMEPHBIX CIy4alHBIX IlonroroBka k pabore
BEJTMYHH. cobeceJOBaHHIO.
IloaroroBka k
1a00paTOPHBIM
paboram
CamocrosTenbHoe
4.2 CraTtuctudeckue o
u3ydeHue yueOHon
OLICHKH napameTpoB
. JUTEPATYPBI.
pacnpeneneHui,
PaccmoTpenue
MIPUMEHSAEMBIX pH
cootBerctByronn | CobecenoBanue
00paboTke N
X TeMe BonpocoB | Ycruslil onpoc mo | OIIK-3..1,
9KCHEPUMEHTAJIbHBIX 2/21 N
n3 npuiL. 6. naGopaTtopHoOi OIIK-3..2
JNaHHBIX M IPOBEpKe
IMonroroBka k pabote
TUIIOTE3 (®umepa,
coOeceI0BaHuIO.
Creronenra, IlupcoHa w
IToaroroBka k
np.). BocmpousBoauMocts
71a00PaTOPHBIM
IKCIIEPUMEHTA.
paboram
HWroro no pazneny 4/2,61

5. AnHamm3z u  oOpaboTka

CTAaTUCTHYCCKUX TaHHBIX




CaMocCTOsATeNbHOE
u3yucHHe y4eOHOH

JIUTEPATYPBI.
5.1 Kiaccuueckue BUIBI Pacemotperue
. cootBercTBytomn | CobecenoBanue
;gx:jgﬂ(oilgcggfmmHHbm, 5 2 1 | X Teme Bonpocos YcTHbli onpoc o OIlK-3..1,
(baKTOpHBIT, u3 mpui. 6. 1a00paTOpHOI OIIK-3..2
. IToxroroBka k pabote
KOPPEISIMOHHBII).
cobeceI0BaHUIO.
IToxroroBka k
1a60PaTOPHBIM
padotam
Hroro no pazzpery 2 1
6. Cozganme CTAaTHCTHYECKHX
Mozenen o JIaHHBIM
MACCHBHOTO SKCIEPHMEHTA
CamocTosTenbHOS
M3y4eHne yueOHon
JIUTEPATYPBI.
6.1 IIpoGaembl BBIOOPKH Pacemorpenme
cootBercTBytomn | CobecenoBanue
gz:::;mema I;acgfjc}:)og; 2 1 | x Teme Bompocos VYcTHBIi onpoc o OIlK-3..1,
u3 npui. 6. nabopatropHoOn OIlK-3..2
x pe]ileHM' Cosnanme IToaroroBka k pabore
MOACICH. co0eceI0BaHHIO.
ITogroroBka k
71a00PaTOPHBIM
pabotam
5
CamocTosTenbHOE
M3y4eHne yueOHon
JIUTEPATYPBI.
Paccmotpenue
6.2 Ouerxa aerparnocTy cootBercTBytomn | CobecenoBanue
MATEMATIMECKIX MOAIETIeH X TeMe BonpocoB | YcrHsblit onpoc o | OIIK-3..1,
no omubkamM 00ydeHHsS U 221 1,3 w3 ripu, 6 naGopaTopHoi OIK-3.2
00001IeHNsT, a TaKkXke I0 HOMOTOB'Ka' < pabore B
PErpeCCHOHHBIM OCTATKaM.
co0eceI0BaHHIO.
IToaroroBka k
71a00PaTOPHBIM
paboram
HWroro no pazaeny 421 2,3
7. MareMarnueckue MOJEIN
MIPOLIECCOB u 00BEKTOB
ABTOMATH3AIMU M YITPaBICHHS
CamocrosTenpHoe
u3ydeHue yueOHon
JUTEPATYPBI.
7.1 Apanranus PaccmoTtpenue OMK-3.1
MaTeMaTHYCCKUX 5 2 cootBercTBytom | CobecenoBanue OHK-3“ 2’
MoJIenei. X TEMeE BOTIPOCOB
u3 nput. 6.

ITogroroBka k
cobece10BaHMIo.




CaMocCTOsATeNbHOE
u3yucHHe y4eOHOH

JIUTEPATYPBI.
PaccmoTtpenue
cootBercTBytomn | CobecenoBanue
17162@0]?323523; TOqHOCTP; 2 4/4U 2 X TeMe BOIPOCOB | YCTHBIH onpoc 1o OIIK-3..1,
AIEKBATHOCTH MoJeel u3 mpui. 6. 1a00paTOpHOI OIIK-3..2
IMoxroroBka pabote
co0€eceI0BaHHUIO.
TToaroroBka k
1a60PaTOPHBIM
padotam
HUroro no pazaeny 4 4/41 2 39,7
HUroro 3a cemectp 18 |18/12,61| 18 17,3 3a4ET
Hroro no aucuuIuinHe 18 18/12,6 18 53 3a4eT

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnia perieHust NpeyCMOTPEHHBIX BUIOB yueOHOW padOThl MpU U3YUYEHUU AUCLUILIINHBI B
KauecTBe O0Opa30BaTENbHBIX TEXHOJIOTUM WCIONB3YIOTCS KaK TPaJAWLUOHHBIE, TakK |
MOJ1yJIbHO-KOMIIETEHTHOCTHBIE TexHoJIoruu. [lepenaua HEOOXOJUMBIX TEOPETUUECKUX 3HAHUHN U
dbopMupOBaHHE TMPEACTABICHUI TO KypCy MPOWCXOAUT C MPUMEHEHHEM MYJIbTHMEIUHHOTO
o0opynoBanus. JIEKIIMOHHBII MaTepuasn 3aKperuisieTcss Ha J1abopaTOpHBIX paboTax, Tae
MIPUMEHSIETCI COBMECTHAsl JIEATENIbHOCTh CTYJAEHTOB B TpYIIE, HANpaBlieHHAas Ha pelIeHUe
oOmieil 3a7jaun MyTeM CIOKEHHUsl Pe3yJIbTaTOB MHAMBHIYaIbHON pabOTHI 4EeHOB Tpymiibl. J{is
pa3BUTHUS U COBEPUICHCTBOBAHUS KOMMYHHKATUBHBIX CIIOCOOHOCTEH CTYICHTOB OPraHU3YIOTCS
MPAKTUYECKUE 3aHATUA B BUJIEC TUCKYCCHM, aHanM3a pealbHbIX MPOOJIEMHBIX CUTyallud u
MEXIUCIUTUTMHAPHBIX CBSI3eH W3 Pa3IMUHBIX OO0NacTeli B KOHTEKCTE peIIaeMoil 3aaadu.
CamocTtosaTenbHas paboTa CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIbHOM MpopaboTKe TeM B
npoliecce Hamucanus pedepaToB. MONTOTOBKH K TUCKVCCHSIM. H TECTUDOBAHHIO.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. JlykesinoB, C. WM. OCHOBbI HMHXXEHEPHOI'O SKCIEpHUMEHTa: YdeOHoe mocodue /
JlykesiHoB C.U., [TanoB A .H., Bacunwes A.E. - Mocksa W1 PUOP, HUIL] UH®PA-M, 2019. - 99
c.: - (Beicmiee oOpazoBanue: bakamaBpuar). - ISBN 978-5-369-01301-4. - TekcrT : 31€KTPOHHBIN.
- URL.: https://znanium.com/catalog/product/1020699 (nara oopamenus: 30.09.2020). — Pexxum
JOCTyTA: MO TOJIITUCKE.

2. Yukypos, H. I'. MonenupoBanue cucteMm U mpoieccoB: Yueonoe mocobue / H.I.
Yukypos. - M.: UL PUOP: HUL| Undpa-M, 2019. - 398 c.:- (Bricmee obpazoBanue:
bakamaBpuar). - ISBN 978-5-369-01167-6. - Tekcr : onektponHsid. - URL:
https://znanium.com/catalog/product/1010810 (mara obpamenus: 30.09.2020). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

0) lonotHuTEIBHAS TUTEPaTypa:

1. CemenoB, b. A. VHXeHEpHbI SKCHEPUMEHT B MPOMBIIIJICHHON TEMIOTEXHUKE,
TEIJIOPHEPTeTUKE U TEIUIOTEXHOJIOTHSX © yueOHoe nocooue / b. A. CemeHOB. — 2-¢ U3/1., 101, —
Cankr-IlerepOypr : Jlamp, 2013. — 400 c. — ISBN 978-5-8114-1392-8. — Texkcr
anekTpoHHbt /[ JlaHb . JJeKTPOHHO-OMOymoteuHas  cucrema. —  URL:
https://e.lanbook.com/book/5107 (mara ob6pamenus: 30.09.2020). — Pexkum mgoctyma: s
aBTOPU3. M10JIb30BATEIIECH.

2. [Tpumepsl 1 3a1a4u 10 TerioMaccoodMeny : yuebHoe mocodue / B. C. JloruHos, A. B.
Kpaiinos, B. E. IOxHoB [u np.]. — 4-¢ m3x., ctep. — Cankr-IlerepOypr : Jlanp, 2019. — 256 c.
— ISBN 978-5-8114-1132-0. — Tekcr : 3ekrpoHHbli // JlaHp : 31€KTpOHHO-OHOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/112072 (mata oOpamenus: 30.09.2020). —
Pexum noctymna: s aBTOpH3. IOJIb30BATENEH.

3. Hertapesa, O. H. HopmupoBanue TOYHOCTH W TEXHUYCCKUE M3MEPEHHUS . yueOHOE
nocobue / O. H. [lertsipeBa, A. A. bakanoB. — KemepoBo : Ky3['TY umenu T.D. ['opbauena,
2017. — 200 c. — ISBN 978-5-906888-69-3. — Tekcr : anexkrpounsii // JlaHb
ANIEKTPOHHO-OnOmoreunass cucrema. — URL: https://e.lanbook.com/book/105390 (mara
o6narmernus: 30.09 2020). — Pexum nocTvia® s aRTONUR . TIOTRRORATENEN

B) MeToauyeckue ykazaHus:
1. Psa6uukos, M. 1O. [TnanupoBanue skcriepuMeHTa 1 00paboTKa pe3yIbTaToB



U3MEPEHUH : HpaKTHKyM / M. 1O. Ps6uuxkos, E. C. Ps6unkoBa ; MI'TY. - Marauroropck, 2013. -
141 c. ui., TUCTOTP., rpad., CXEMBI, TaoI. - 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 : 3IEKTPOHHBIHA. -
ISBN 978-5-9967-0379-1. - imeeTcst e4aTHBIN aHAJIOT.

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieueHue

HaunmeHnoBanue .

10 Ne norosopa Cpox aeicTBus JIMLEH3UU
MS Otfice 2003 |, 135 o1 17.09.2007 Geccpouro
Professional
7Zip CBOOOJTHO OECCPOYHO
FAR Manager |cBo6oaHO OeccpoyuHO
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University
Calculate Linux [cBo6ogHO SeccpouHo
Desktop Xfce [pacmpocrpansemoe I1O
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MatepuranbHO-TeXHUYECKOE 00ecriedeHNe IMCIUIUIMHBI BKITIOYAET:

1. YueGHble ayIUTOpUN JUI TPOBEACHUS 3aHATHI JIEKIIUOHHOTO THUIIA

MynpTuMeanHbIE CPEICTBA XPaHEHHU S, IEpeAayuu U MPEACTaBIEeHUs HHPOpMaLUK

2. Y4eOHast ayquTopus Ul IPOBEICHUS JJAOOPATOPHBIX PabOT: KOMIIBIOTEPHBIH Ki1acc

[Mepconanbhbie KomIbloTeps ¢ maketom MS Office, Beixomom B IHTEpHET U ¢ 10CTyIIOM
B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CpPeAy YHUBEPCUTETA

3. [loMeneHust A1 CAMOCTOSATETHHON paOOThHI 00 yJAIOITUXCS

[TepconansHbie KoMmbioTephl ¢ makeTom MS Office, Brixomom B HTEpHET U ¢ 10CTYIIOM
B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

4. YdeOHble ayIUTOPUH JUIA TPYIIOBBIX U UHIWBUAYAIBHBIX KOHCYJIbTALUN, TEKYIIErO
KOHTPOJISI ¥ TPOMEXKYTOUHBIX KOHCYJIbTalluN

Jlocka, MyIIbTUMEAUNHBIN TPOEKTOP, SKPAH

5. llomemenne g XpaHeHHS M TNPOPHUIAKTUYECKOTO OOCIYyXUBaHHUS Yy4eOHOTO
o0opymoBaHus

Crennaxku U1t XpaHSHHs y9eOHO-METOINYECKUIA JOKYMEHTAITMH



[Tpunoxenue 1

Y4eOHO-MeTOAHYEeCKOE 0O0ecTedeHHe CAaMOCTOATEIbHOM padoThl 00y4ar0IMXCS.

Tema s1adbopaTopHoii

Bomnpocs! a1 yCTHOr0 onpoca

padoThI
1. [lepeuncnure OCHOBHBIE 3TAIbl SKCIIEPUMEHTA.
2. Haiite moHsTHE (hakTOpa U OTKIIMKA.
3. B kakom citydyae S5KCIIepUMEHT SBJISETCS BOCIIPOU3BOAUMBIM?
4. Uem xapakTepu3yeTcsi akTUBHBIN 3xcriepuMeHT? KakoBbl ero
JOCTOMHCTBA U HEJOCTATKU?
o. [lepeuncnure OCHOBHBIE 3a/layl IUIAHWPOBAHMSI aKTUBHOI'O
JKCIIEPUMEHTA.
6. Uem xapakTepu3yeTcs MaCCUBHBIN SKCIIEPUMEHT?
7. B yewm 3akitoyaercs MeTo1 COMILIMHTA?
8. Ha yem ocHOBaH KOppeSIIMOHHBIN aHATN3 TAHHBIX?
9. Ha yem ocHOBaH AMCTIEpCUOHHBIN aHATTN3 JaHHbBIX ?
10. Kakue cymectBylor kiaccuukaropbsl Ipu BbIOOpE THIA
Crpykrypa Mozenu?
JKCIIEPUMEHTA. 11. Kakue nomkHBI BBIOJIHATHCS TpeOOBaHUSA, YTOOBI MOJIENb
CiydaiiHble BETMYUHBI ObLIa aJieKBaTHOMN?
12. Uro Takoe kodddumment aerepmuHanuu? Kak ero MoxxHO
WCIOJIb30BAaTh I OIICHKH JIOCTOBEPHOCTH MOJIEH?
13. Uto takoe cimydaiinas BennumHa? Kakumu criocobamu oHa
MOJKET OBITh onucaHa’?
14. Yro mnoka3piBaeT (QYHKIUS IUIOTHOCTH paclpeneieHus?
KaxkoBs! ee cBoiicTBa.
15. Yro mnoka3blBaeT WHTErpalbHbIIl 3aKOH pacrpeeneHus?
KakoBbl cBOCTBa MHTErpaJibHONM  (YHKIUH  paclpeneracHus
BEPOSITHOCTH?
16. [lepeuncnure OCHOBHBIE BHABI 3aKOHOB pAaCIpEAEICHUS

CllyyailHOM BEeNMYMHBI W HapHUCyiTe A HUX rpaduku QyHKIMU
IUIOTHOCTH PACIIPECIICHHUSL.

MopaenupoBanue
OJHOMEPHOHN CIy4alHOMN
BEJIMYHHEI

1. Kaxue neiictBust He0OXOUMO BBIMOIHUTD ISl ONIPEIEICHUS
[IapaMeTpPOB 3aKOHA PaCIPEEIICHUs CIIy4aliHON BEIMYUHBI?

2. Kakum  oOpasom  ompenensiercs  YUCIO  MHTEPBAJIOB
pa3buenus?

3. MeTtouKa OCTPOEHUS JUarpaMMbl HAKOIUIEHHBIX 4acTOT.

4. MeTtoauka mocTpoeHHs THCTOTPaMMBbl BEIOOPKH.

o. Kak ¢ nmomouipro MHTErpaqbHOM (DYHKLIMHU pacmpeleneHus

BEPOSTHOCTH OIPEACTUTh BEPOATHOCTh TOMATaHUS CIIy4aiiHON
BEJTMYHHBI B 33IaHHBIN JHAIIa30H?

6. Kak ¢ momompio  auddepeHunanbHod  GYHKIIUU
pacrpefenieHus] BEPOSITHOCTH OMPEACIUTh BEPOSITHOCTh TMOMaIaHuUs
CIIy4ailHOW BEJTMYWHBI B 3aJJaHHBIN JUaIa3oH?

7. Ha ©0a3e kakux CiOy4ailHBIX BETUYMH MOXET OBITh
CMOZICTTMPOBaHA cCJyd4aifHas BeJIMYWHA, paclpeleieHHas To
HOpMaJbHOMY 3aKOHY pacrpeseneHus?

8. ChopmynupyiiTe  anrOpuT™M  TEHEpAIlMd  CIIy4aitHOM
BEJTMYHHBI, pACIPEICIICHHOM 10 HOPMAIBHOMY 3aKOHY C 33JJaHHBIMU
napamerpamu & u O |

IInanupoBanue IpH

1. KaxkoBa 11e1p TuiaHupOBaHMsI SKCIIEPUMEHTA?




Tema s1adbopaTopHoii

Bomnpocs! 111 ycTHOr0 onpoca

padoThbI
AKTUBHOM DKCIIEpUMEHTE | 2. J11s 9ero Hy»>KHO MacIITaOMpOBaHKUE BXOJHBIX ITapaMeTpoB?
3. Hanummure cTpykTypy perpeccuoHHOW Mojaenu B oOiiemM
BUJIE.
4. [losicuure, KaKUM o0Opazom MO>KHO MIPOBECTHU
MacmTabupoBaHHE BXOJIHBIX IapaMeTpPoOB, Ha TMpUMEpPEe JBYX
(hakTOpOB.
o. Hanumure  oOmmii  BuAg —— (QyHKUMHM — OTKIMKa B
MOJINHOMHAJILHOM BHJIE, JJIsl KOAUPOBAHHBIX (PAKTOPOB.
6. HanwummTe BUA MOTHOTO KBaJpaTHYHOTO TOJIMHOMA JUISl ABYX
(hakTOpOB.
7. [osicuuTte CYTh OpPTOTOHAJILHOTO TUTAHUPOBAHHS
JKCIIEPUMEHTA.
8. KakoBel 0COOCHHOCTH IIJIAHOB IMOJIHOTO  (paKTOPHOTO
JKCIepuMeHTa?
9. Yro o3Hauaer ocHoBanue 2 B [10OD 2"?
10. Kak paccuntsiBaroTcst Ko3pGUIueHTs! PYHKIUNA OTKIUKA JJIS
[o3?
11.  CocraBbre MaTpHLLy rianuposanus wist 110D 2% i sanummre
(GYHKIHIO OTKITHKA.
12.  CocraBbre MaTpuLy ranuposaus wist 110D 22 i samummre
(GYHKIHIO OTKITHKA.
13. KakoBbl ocobennocTu niuana [10D 2"?
14. KakoBel 0COOEGHHOCTH TUIAHOB JPOOHOrO  (PaKTOPHOTO
JKCIepuMeHTa?
15. CocraBpre Marpuiyy mmanmpoBanms s J®D 2°1 u
3anuIuTe PYHKIHUIO OTKIHKA.
16. Kak paccuntsiBaroTcst KOApUIUEHTH! PYHKINN OTKINKA JISI
JADD?
1. KakoBbI 0COOEHHOCTH MJIAaHOB BTOPOTO MOpsiaKa?
2. Kakum 00pa3oM cTposTCs miIaHbl BTOPOTo Mopsaka?
3. Uro BxoauT B cocTtaB ruiana OLKII?
4. Kakum o6pazom ompenensercs: o0iiee KOJIMYECTBO TOUEK B
rmmane OLKII?
5. Hapucyiite I'paduueckoe npencrasnenue OLIKIT npu n=3
IInane!r BTOpOTro nopsaka. | 6. Kaxum o6paszom onpenenstorces napamerpsl a 1 B OLIKII?
boprOa c|7. Cocrasbre mian OLIKII npu Tpex pakropax B 001IeM cirydae.
CHCTEMaTHYECKOU 8. Kak paccuntsiBatoTcst KO3QPUIHUEeHTH! QYHKIIMU OTKIMKA JUIS
MOTPEIIHOCTHIO OLIKII?
9. Kakue MOryr BOZHUKHYTh NMpPOOJIEMbl MPUMEHEHHUs IUIaHOB

[I®D3 u OUKII mpu co3manuu Moaenu OOBEKTa C CHCTEMOMU
ABTOMATUYECKOTO YIPABJICHUS?

10 B KaKnux CﬂyanIX BO3HHUKACT CUCTEMATHUUYCCKAs HOl”peH_IHOCTI)
Mpu MpOBeACHUU OJKcrepuMmenta? Kakumu cnocobamu MOXKHO
HUCKIIIOYUTH €€ BJ'II/ISIHI/IC?

TexHuyeckue u
IIPOrpaMMHBIE CPEICTBA
IIPOBEICHUS
JKCIIEPUMEHTA.
Wutepdeiicel cBa3u

1. [losicaute O00IIyI0 CTPYKTYpY VYPOBHSI KOHTpPOJUIEPOB
SIMATIC

2. B gem 3akmogaercs rexnonorus SCADA?

3. Jiss  4ero  HYXHBI  CPEACTBa  YeJIOBEKO-MAIIMHHOTO
unTepdeiica?

4. Kakue 3anaun peanuzyror SCADA-cucremsr?

5. Kakmne JABEC OCHOBHBIC TCXHOJIOT'NH HCIIOJIB3YIOT




Tema s1adbopaTopHoii
padoThbI

Bomnpocs! 111 ycTHOr0 onpoca

Cospemennbie SCADA cuctembl?

6. ITosicuute 00mIy0 cxemy opranusaiuu cBs3u Intouch c
KOHTpOJIJIEpaMu Siemens, yKakuTe Ha3HaueHUE €€ AIIEMECHTOB.

7. Kakumu cnoco6amu Bo3MokHa opranu3aius csizu mo DDE B
Intouch?

8. Kakyo cucteMy NOIKIIOYEHUS MOXKHO BBIOpaTh meEpen
CO3JIaHMEM NMPUIIOKEHHUSI, B3AaUMOACHCTBYIONIETO ¢ 0a30i JaHHBIX?

BocnpousBoaumocts
HKCIIEPUMEHTA.
Kpurepuu CrbrogenTa u
®duirepa

1. B uwem 3akmoyaercs  yciIoBHE — BOCHPOM3BOJUMOCTH
JKCIIepuMeHTa’?

2. Hammmure n nosicaute hopmyny kputepust Cteronenra. s
YEero OH MCHOJb3yeTcs?

3. Kaxum obpazom Heo0X0anuMO MPEeACTaBUTh
SKCHEPUMEHTAIbHYI0 HMH(POPMALMI0O O 3HAYCHUSX H3Y4aeMOro
napameTpa JUlsl UCoIb30BaHus Kpurepust CTbrojieHTa’?

4. Hapucyiite u mnoscHutre Tpapuk (QYHKIUH IUIOTHOCTH
BeposATHOCTH CThIOJIEHTA.

o. Kak onpenensiercss uncio creneHeil cBOOOIb! sl KPUTEPHSI
Cteronenra?

6. Kakum o6pa3zom ¢ momomsio kputepusi CThIOIEHTa MOXKHO
IPOU3BOIUTh OTOPAaKOBKY TIpyObIX OWIMOOK B  pe3yibTarax
ITOBTOPHBIX OIBITOB?

7. Hanumure u nosicaure popmyiny kpurepus Ouiepa.

8. Urto onuckiBaet F-pacnpenenenue?

9. Hapucyiite rpaguk uHTerpanbHoil GyHKUUU pacipeaeneHus
@uiepa. YTo MOKHO U3 HETO ONPEAETUTh?

10.  Kakum oOpa3oM OIEHMBAETCsl BOCHPOM3BOJUMOCTH ILIAHA,
€CJIM UMEIOTCS AUCTIEPCUU?

11.  HanwmmwuTe U MIOSICHUTE bopmymy JUCIIEpCUN
BOCIIPOU3BOIMMOCTH TUTaHA.

12. Kakum  o0Opa3oM  MOXHO  OCYLIECTBUTH  HPOBEPKY
aJICKBAaTHOCTH  MOJIENIM, CO3JaHHOH 10 JaHHBIM aKTUBHOTO
JKCIIepuMeHTa’?

13.  Kak paccuntbiBaercst nucnepcus agexkBaTHoctu? J{is gero ee
HCIOJIB3YIOT?

14. Kakum  o0pazoM  MOXHO  HUCKIIOYHMTh M3  MOJEIH
cnabo3Hayvanye GakTopbl?

KoppenaurnoHHbIi
JUCIIEPCUOHHBIN aHAIN3

n

1. UTo NeKUT B OCHOBE KOPPEIISIIMOHHOTO aHam3a?

2. Hanummure wu  noscHute  dopmyny  KodpduIMeHTa
KOPPEIISIUH.

3. [IpuBenute npumepsl 3HaYeHUS KOI(D(DUITMEHTA KOPPEISLIUT
P pa3HbIX BUJAX 3aBUCUMOCTH Mexay X1 U Xo.

4. Kakum 00pazoM MOXHO HCMONB30BaTh KOIPPUIUEHT
KOPPEISIIUY B 33]1a4aX YIIPaBICHUS?

5. Uro mnokasbiBaeT KoppensuuoHHas ¢yHkuusa? Ine oHa
npuMeHsercs’?

6. Uro takoe AK® u YAK®D? Yem onu otnuvarorcs? [losicuure
C MIOMOIIIBIO TPAPUKOB.

7. B 4eMm cyTh MOZIENTH aBTOPErpeccur — MPOUHTErPUPOBAHHOTO
ckoup3smiero cpeaaero ARIMA?

8. Jliist 4ero MCroJib3yloT TUCHEPCHOHHBIN aHanu3? B uem ero
cmbicin? [losicHuTe Ha mnpumepe, B ciaydyae, KOIJla HEKOTOpas




Tema s1adbopaTopHoii

Bomnpocs! 111 ycTHOr0 onpoca

padoThbI
Cly4yaiiHas BEJIMYMHA 3aBUCUT OT JIBYX JCHCTBYIOLIMX Ha HEE
(dhakTopoB A u B.
1. Kakum o00pa3oM MOXHO TPHMEHUTh HCKYCCTBEHHBIC
oOydaeMble HEHPOHHBIE CETH MPU TUIAHUPOBAHUU SKCIIEPUMEHTA?
2. Hapucyiite KOHCTpYKLHIO MHOT'OCIOMHOIO IEPLENTPOHA B
o011eM BUJIE.
TTacCHBHLL 3. Kak npoucxoaur npornecc ooyuennst MTHC?
SKCTICPHMEHT. 4, [Tosicaute “C}’TB Merona oOydyenus MHC, HOJ;I’yLII/IBIHeFO
Mo e Gase | HA3BAHHE METOZA 00paTHOTO pacpoCTpaHeH s omnoOku”.
5. Hapucyiite KOHCTPYKIIHIO ABYXCIOMHOIO MEPLENTPOHA.
HCKYCCTBEHHBIX 9 N .
. . 6. Uro sBAsSETCS MHHHUMH3UpYeMOW I1ieleBoil  (yHKuumen
HEHPOHHBIX ceTel
ommbku MHC (popmyna)?
1. [Mosicaute anroputm o0ydyenus HC ¢ momomipio npoueaypsl
00paTHOro pPacIpoOCTPaHEHHUS.
8. Kakum 00pa3oM MOXHO TOBBICUTH 3()()EKTHBHOCTH METOAA
“00paTHOTO PACIPOCTPAHCHUS OMNOKK?
1. Uto nmoHUMaeTCs 0] OMTMOKOM 00y4eHus?
2. Yro nmoHuMaercd 1o OnOKoi 00001menus?
3. Hapucyiite u mnosicaute rpaduk 3aBUCUMOCTH OIIMOOK
oOyueHus: u 00001IeHHs OT 00beMa o0yUaroleii BBIOOPKH.
4. Hapucyiite u mnosicaute rpaduk 3aBUCUMOCTH OIIMOOK

oOyueHuss OT pa3Mepa HEHpPOHHOW CEeTH MpHU 3aJaHHOM pa3Mepe
BBIOOPKH.

5. Hapucyiite u mnosicaute rpaduk 3aBUCUMOCTU OIIMOOK
o0y4yeHus u 00001meHnst 0T 00bemMa 00yJaromeil BHIOOPKH I CeTel
pa3Horo pazmepa.

6. Uro Takoe a/leKBaTHOCTh MOJIEHM M YEM OHA OTINYAETCS OT
OneHka  a/JeKBaTHOCTH | TOYHOCTU MOJENHU?
MoJeJied, CO3JaHHBIX Ha | 7. [Toyemy st ageKBaTHOCTH MOJEIHM HEOOXOAMMO, YTOOBI
6aze MIACCUBHOTO | OMIMOKK 00y4eHus: 1 06001eHHs ObUIN PaBHbI?
JKCIIEPUMEHTA 8. B kakux ciydasx TpUMEHSETCS aHalIu3 PErpecCHOHHBIX
OCTaTKOB?
9. Onumure TpUMEPHYI0 CTPYKTYPY aHAJINM3a PErpecCHOHHBIX
OCTaTKOB.
10. Kakme MOXHO WCIOJNB30BaTh METOIBI JUISI TMPOBEPKHU
TUIOTE3bI O PABEHCTBE CPENHETO HYIIO?
11. B uem coctout cyts kputepus [upcona?
12. Kakum o0pazom mpoBepsieTcsl IOCTOSHCTBO JUCHEPCHil
PErpecCUOHHBIX OCTaTKOB?
13. B ugewm 3akmouaercs tect ['ondumnga — KBanra?
14. [losicuute cyTh pacuera ctaTucTuku JlapOuna-YorcoHa st
MIPOBEPKH TPeOOBAHNUS HE3ABUCUMOCTH PErPECCHOHHBIX OCTATKOB.
1. [TosicHuTe MOHATHE «HEUETKAasl JIOTUKAY.
2. UYro noka3biBaeT GyHKUIHUS MPUHAIIECKHOCTH?
3. Hapucyiite cTpykTypy KOHTypa YHOPAaBICHHS C HEYETKHM
Monenu Ha 6a3ze Eerynsn}c;p oM.
HEUETKON O . apucyiTe byHKIIN MPUHAIICKHOCTH TUTSt
JIMHTBUCTUYECKUX IEPEMEHHBIX HEYETKOTO PEryIsITopa.
o. Kakum o0pazom ¢dopmupyercs 0aza mnpaBUI HEYETKOTO

perynaropa? [IpuBeaure npumMep HECKOJIBKUX MTPABUIL.
6. Kakum o00pa3oM paccuuThIBae€TCs BBIXOJ HEYETKOTrO




Tema n1adopaTopHoi Bomnpocs! 111 ycTHOr0 onpoca
padoThbI

perymsitopa?

ﬂomammm Konmpo/ioHasA pa6oma
«Hﬂauuposanue AKMUBGHO20 nwmod)akmopnozo IKcnepumenma))

Heo6xonnmo caMmocTosTenbHO cocTaBuTh Iu1ad [1PD cornacHo BapuaHTy 3alaHUsI U PeaIu30BaTh
HY’KHBIC JIJIsl OTBICKaHUS KO3 (PHUIMEHTOB pacueThl ¢ mpumenenneM Excel. [IpoBeputs TO4HOCTH
CO3JIaHHOM MOJIEJIM BO BCEX TOYKAX IJIaHA U B TPEX TOYKAX BHE IJIaHA, PACCUUTaB aOCOJIIOTHYIO,
OTHOCHTEJIBHYIO U IIPUBEJICHHYIO IOrPEeIHOCTE. [Ipy ipoBeieHnH pacyeToB I TOYEK BHE IIaHA
CaMOCTOSITEJIbHO PELIMTh 3a7ady MacluTaOUpoBaHMs I MOACTAHOBKHM 3HAa4eHUN (aKTOpOB B
MOJIEIIb.

Bapuanmui:

1. CocraButh miaH skcrepuMenta 1D 22. Haiitu ko3(hdunmentsr b. ns momydeHwus
3HAUEHUH OTKJIMKA MCIIOJIb30BaTh BhIpakeHue Y=0,25*X;+X,. 3necy Xi, X, - abconroTHbIC (HE
IPUBE/ICHHbIC) 3HaUeHUs (DAaKTOPOB, KOTOPBIE JIeXKAT B [uana3one [2;3].

2. CocraBuTs 1aH sxkcnepumenta [1dD 23, Haittu k03¢ GuUIMEHTHI b 1 TPOBEPUTH TOYHOCTH
IOJIy4EHHOTO0 BBIpa)KE€HHs B TOUKAxX IUIaHa. [ mojydyeHHs 3HAU€HHMH OTKJIMKa UCIOJIb30BaTh
BeIpaxkeHHe Y=X1+Xo+X*X+0*X3. 3mece Xj;, Xz, X3 - abcomoTHBIE (HE MPHUBEICHHEIC)
3Ha4YeHUs (HaKTOPOB, KOTOPHIE JIeXKaT B Auanazone [-2;0].

3. CocraButh miaH skcrepumenta 1D 22. Haiirn ko3¢h¢unmentsr b. [ns nomydeHus
3HAYCHHUM OTKJIMKA MCIIOIb30BaTh BhIpakeHHe Y =0,2*X;+X1*X,. 3necy Xi, X, - aOCOMOTHBIC
(He puBeICHHBIC) 3HaUCHHS (PAKTOPOB, KOTOPHIE JISKAT B quama3one [-2;1].

4. Cocrasuts mian sxcrepuventa IO 23, Haiitn ko> durienTs! b 1 IpoBepHTS TOYHOCT
MOJIYYEHHOTO BBIPOKEHHS B TOUYKAxX IuTaHa. [ moiydeHHs 3HAUEHHWH OTKJIMKA WCIIOIb30BaTh
BeIpakeHHE Y =X;+2*X,+X1*X,+0,5*X3. 31ech X1, Xo, X3 - abCoMOTHBIC (HE IPUBEICHHBIC)
3HaueHus (GaKkToOpoB, KOTOpbIE Jiexkat B quanazone [0;0,5].

S. CocraBuTh mnaH skcrnepumenTta 1P 22. Haiitn kodpdurpentsr b. J{ns momyuenus
3HAUEHUH OTKJIMKA HCIIOJIb30BaTh BeIpakeHue Y =0,45*X;+X,. 3necy Xi, X, - abconroTHbIC (HE
NPUBE/ICHHbIE) 3HAaUeHUs (PAaKTOPOB, KOTOpHIE JIexkaT B 1uanaszone [1;3].

6. CocraBuTs m1aH sxkcnepumenta [1OD 23, Haittu k03¢ GUIMEHTHI b 1 TPOBEPUTH TOYHOCTH
MOJYYEHHOTO BBIpaKEHHs B TOUKAxX IUIaHa. [ mojydeHHs 3HAU€HHWH OTKJIMKa UCIOJb30BaTh
BBIPKECHUE Y=X1+2*X5+0,5% X1 *X,+0,5% X3, 3mecs Xi, Xz, Xz - abcomoTHBIe (HE
NpUBeICHHbIE) 3HaYeHUs (PAKTOPOB, KOTOpPBIE Jiexkar B auanasone [-0,5;0,5].

7. CocraBuTh miaH skcrepumenta 1D 22. Haiirn ko3¢ unmentsr b. ns nmomydeHus
3HaYeHUH OTKIIMKA MCIIONIb30BaTh BeIpaxkeHne Y=X;+0,25*X,. 3aeck X1, X7 - abcomoTHble (He
IpUBE/ICHHBIE) 3HaYEHUs (PaKTOPOB, KOTOPHIE JIeXKaT B Juana3one [2;3].

8. CocrasuTsb mian sxcnepuventa IO 23, Haiitn kod(durienTs! b 1 IpoBepHTS TOYHOCTH
MIOJTYYEHHOTO BBIPOKEHHS B TOYKAxX TuTaHa. [ moNydeHWs 3HAUEHHWH OTKJIMKA WCIIOIB30BaTh
BBIPAKEHUE Y=X1+0,25* X5+ X1*X,+0,25*X3. 3nmece Xj, Xz, Xz - aOcomoTHbIC (HE
NpUBE/ICHHBIC) 3HAYCHUS (PAaKTOPOB, KOTOPBIE JIexkaT B quanasone [-1;0,5].

9. CocrasuTh mian sxcrnepuventa IO 23, Haiitn kodddurienTs! b 1 IpoBepHTS TOYHOCTH
MOJTYYEHHOTO BBIPOKEHHS B TOYKAxX TuTaHa. J[JIs MONydeHHs 3HAUEHHWH OTKJIMKA WCIIOIB30BaTh
BelpaxkeHne  Y=X;+0,5%X,+0,5*X;*X35+0,5*X3. 3mecp Xj;, X;, Xz - abcomoTHble (HE
NpUBE/ICHHBIC) 3HAYCHUS (PAKTOPOB, KOTOPHIC JIeXKAT B TUanazone [-2;2].

10. CocraButh muaH 3kcrnepumenta [P 22. Haiitn ko3¢ ¢unmentsr b. [ns nmomydeHus
3HAYCHWH OTKJIMKA WCIOJIb30BaTh BBIPAKCHHUE Y=0,15*X,1+0,25*X,. 3mece Xi;, Xo -
abcooTHBIE (HE pUBEACHHBIC) 3HaUeHHsI (PaKTOPOB, KOTOPBIE JIEXKAT B Tuamnasone [2;4].

11. CocraButs m1aH 3xcnepumenta [1OD 23, Haittu k03¢ GuUIMeHTHI b ¥ TPOBEPUTH TOYHOCTH
MOJyYEHHOTO BBIPKEHHs B TOUKaxX IUIaHa. [ mojydeHHs 3HAUEHHWH OTKJIMKAa HCIOJIb30BaTh




BeIpaxkeHne  Y=X;+Xp+X1*X3+X5. 3mece Xj, Xz, X3 - aOcomioTHbie (HE TPHUBEICHHEIC)
3Ha4YeHus (HaKTOPOB, KOTOPHIE JIeXKAT B Auanasone [-2;2].

12. CocraButh mian skcrepuMenta 110D 2%, Haittn kosdduumentsr b. Ui momyderus
3HAYCHWH OTKJIMKA WCIOJIb30BaTh BBIPAKCHHUE Y=0,15*X,+0,15*X5. 3nmece Xi, X -
abcooTHBIE (HE IPUBEACHHBIC) 3HaUeHHsI (DaKTOPOB, KOTOPBIE JIeXKaT B [uanasone [1;4].

13. CocrtaButh 1m1an skcnepumenta [1OD 23. Haiitu k03 unreHTs! b ¥ MPOBEPHUTH TOYHOCTH
MOJTyYEHHOTO BBIPXEHHS B TOUYKax IUIaHa. J[Js moyydeHus 3HAYCHHW OTKIMKA MCIOIh30BaTh
BeIpakeHne Y =0,5%X;+Xo+X3*X5+0,5*X3. 3neck X1, Xz, X3 - abcotoTHBIC (HE TPUBEICHHBIC)
3Ha4YeHUs (PAKTOPOB, KOTOPBIE JICXKAT B Auana3oHe [-3;-2].

14. CocrtaButh 1aH skcnepumenta [1OD 23, Haiitu k03 unreHTs b ¥ MPOBEPHUTH TOYHOCTH
MOJIyYEHHOTO BBIPXEHHUS B TOUYKax IUIaHa. J[Js MoyydeHus 3HAYCHHW OTKIMKA MCIOIh30BaTh
BBIPOKCHHE Y=0,25% X1+ X5+ X3*Xo+0,25*X3. 3mecb Xj, Xz, Xz - aOcomoTHbIe (HE
NPUBE/ICHHBIC) 3HaUEHUs (PAKTOPOB, KOTOPHIE JIeKAT B 1uanasone [2;3].

15. CocraBuTth IIaH 3KcrepuMenta 11D 22, Haiitu koo umuentsr b. Jlns momydeHus
3HAUEHUH OTKIMKA UCTIOIB30BaTh BeipakeHue Y =0,1*X;+0,35*X,. 3aech Xj, X, - abcomoTHbIC
(He mpuBeIeHHbIE) 3HaUeHUS (AKTOPOB, KOTOPBIE JIexkAaT B [uana3oHe [2;3].

16. CocraBuTs 1aH skcnepumenta [1OD 23, Haittu k03¢ GUIMEHTHI b 1 TPOBEPUTH TOYHOCTH
MOJIyYEHHOTO BBIPQXEHHS B TOYKax IIaHa. J[s mosydeHus 3HAYeHHWH OTKIMKA MCIOJIb30BaTh
BBIPAKECHUE Y=0,25*X+2*Xo+X1*X,+0,5*X3. 3mece Xj;, X, X3 - abcomoTHble (HE
NpUBEICHHBIE) 3HAUYeHHUs (PAKTOPOB, KOTOPHIE JIeXKAT B Auamnasone [-4;-2].

17. CocraBuTs 1aH sxkcnepumenta [1dD 23, Haittu k03¢ GuUIMEHTHI b 1 TPOBEPUTH TOYHOCTH
MOJIyYEHHOTO BBIPQXXEHHUS B TOUYKax IaHa. [y modydeHusl 3HaYEHUI OTKJIMKA MCIOJIb30BaTh
BeIpaxkeHne  Y=0,2%X;+0,2*Xo+X1*X,+0,5*X3. 3gece Xj, X, Xz - abcomoTHBIEe (HE
NPUBEJICHHBIE) 3HaYeHUs (PaKTOPOB, KOTOPHIE JIeXkKAaT B Auana3one [-2;1].

18. CocraBuTs 1aH skcnepumenta [1dD 23, Haittu k03¢ GuUIMEHTHI b 1 TPOBEPUTH TOYHOCTH
MOJIyYEHHOTO BBIPQXEHHS B TOYKax IUIaHa. J[s mosydeHus 3HAYeHWM OTKIMKA MCIOJIb30BaTh
BeIpaxkeHne  Y=0,5%X;+0,5*X,+X3*X,+0,5*X3. 3mece Xj, X, Xz - abcomoTHbe (HE
NPUBEICHHBIE) 3HaYeHUs (PaKTOPOB, KOTOPHIE JIexkar B Auanasone [-1;1].



IIpuioxenne 2

OueHovHbIe CpeACTBA /JIsl MPOBeeHUsI POMEKYTOUYHON aTTeCTAlUU

a) HnarmpyeMble pe3yJbTaThbl oﬁyqe}mﬁ H OLICHOYHBIC CpeaACTBA AJIA IIPOBCACHUA HpOMe)RYTO‘lHOﬁ aTTeCTalum.

Koo

uHouxamopa

HH@UKCZWZOP ooCcmudIceHus Komnenernyuu

Oyenounvle cpedcmea

OIIK-3: CriocobeH mMpuMeHATh COOTBETCTBYIOLINH (PU3MKO-MaTeMaTHUECKUH armapaT, METO/Ibl aHAJIN3a U MOJICIIMPOBAHUS, TEOPETUIECKOTO U
HKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS TP PEIICHUH MTPO(ECCHOHATBHBIX 33124

OIIK-3.1

Hcnonp3yeT METo/Ibl aHaIn3a U
MOJICJIMPOBAHUS MIPU PELICHUN
MpOoECCHOHANIBHBIX 3a]1a4, MOJACIUPOBAHUN
Y TIPOCKTUPOBAHUH SHEPTOCUCTEM

14.
15.
16.

Metoa TerIoBbIX OaTaHCOB. DKCEPreTUUECKHUI aHalIu3 cUcTeM. MeTo ] mpeaenbHOro
HHEProocOepeKeHUS.

[TepeuncnruTe OCHOBHBIE 3TAlbl SKCIIEPUMEHTA.

Jaiite monsTHe pakTopa v OTKIIHKA.

B xaxoM ciydae sKCIIepUMEHT SIBJISIETCSI BOCTIPOU3BOIUMBIM?

Uem xapakTepu3yercs aKTHBHBIM 53kcriepuMeHT? KakoBbl €ro [10CTOMHCTBA U
HEJIOCTATKU?

[lepeunciure OCHOBHBIE 337a4i IJIAHUPOBAHUS AKTUBHOT'O SKCIIEPUMEHTA.

UeMm xapakTepHu3yeTcs MacCCUBHBIN YKCIIEPUMEHT?

B ueM 3axmnrouaeTcst METO1 COMILIMHTA?

Ha yem ocHOBaH KOppENSIIMOHHBIA aHAIN3 JTAHHBIX ?

. Ha ueM ocHOBaH 1MCIIEPCUOHHBIN aHAINU3 TaHHBIX ?

. Kakue cymectByroT kiaccudukaTopsl Ipu BEIOOpE TUIIA MOJEN?

. Kakue 1omKHbI BHITOIHATHCS TpeOOBaHMs, YTOOBI MOJIENIb ObLIA a/IeKBaTHON?

. Uto Ttakoe ko3 Punment nerepmuHanuu’? Kak ero Mo>kHO MCIOJIb30BATh ISl OLIEHKH

JIOCTOBEPHOCTH MOZENN?

Uro Takoe ciayuaiinas BennunHa? Kakumu crioco6amu oHa MOKET OBITh onrcaHa?
Uro noka3eiBaeT (QYHKIUS TUIOTHOCTH pactipeneieHus? KakoBbl ee CBOWCTBaA.

Uto mnoka3piBa€T HWHTETpajbHbIA 3aKOH pacnpeneseHusi? KakoBbl CBOWCTBA
MHTETPaTbHON (PYHKIIMH pacrpeaesieH s BEpOSITHOCTH?




Koo

HH@MKCZW!OP 00CMUINCEHUS KomnemeHyuu

Oyenounvle cpedcmea

uHouKamopa

17. Ilepeuncnure OCHOBHBIE BH/IbI 3aKOHOB paclpeesieHus CIIy4aiiHOI BEINYNHBIL.

18. Kakue pelicTBUS HEOOXOIUMO BBIMOJHUTH JUIS ONPEACICHUS IMapaMeTpOB 3aKOHA
pacrpeneneHus CiydaiHOW BETUYUHBI?

19. Kakum 00pa3oM ompeessieTcsi YMCIo MHTEPBAIOB pa3OreHus?

20. MeToiMKa MOCTPOCHUS JUArpaMMbl HAKOTUIEHHBIX 4acTOT.

21. MeTtouka MOCTPOCHHS TUCTOTPAMMBbI BRIOOPKH.

22. Kak ¢ moMOIIbI0 UHTETpalibHOM (YHKIIMH pacHpeeeHus BEpOSITHOCTU ONPEACTUTH,
BEPOSITHOCTH MOMA/IaHUS CITy4YailHON BETUYMHBI B 33JaHHBINA TUAIa30H?

23. Kak ¢ mnomompio guddepeHnrabHON  (QYHKIIUKM pachpeaesieHuss BEPOSTHOCTH
OTIPENICIUThH BEPOSTHOCTD MOMAaHUs CIIyJaifHON BETMYMHBI B 3aJJaHHBIA JHana3oH?

24. Ha 0aze Kakux CIy4yalHBIX BEJIMYMH MOXKET OBITh CMOJENHpOBaHA ClydailHas
BEJIMYMHA, pacTpeieTICHHAs: 0 HOPMATLHOMY 3aKOHY pacripeieeHus?

25. ChopmynupyiiTe alrOpuT™M I'€HEepaluu CIy4alHOM BEIMYMHBI, paclpeaeeHHOH Mo
HOPMaJIbHOMY 3aKOHY C 3a/IaHHBIMU MapaMetpamu & u O

26. [ToscHuTe 0011YIO CTPYKTYPY YpOBHs KoHTposiepo SIMATIC

27. B uem 3akimouaercs rexHonorust SCADA?

28. Jlns uero Hy>XHbI CpPeJICTBA YeJIOBEKO-MaIIMHHOT 0 HHTepdeiica?

29. Kakue 3amgaun peanuzyror SCADA-cucrembr?

30. Kakue nBe ocHOBHBIE TexHOIO0ruu ucnonb3ytoT CoBpemennsie SCADA cuctembl?

OIIK-3.2 CriocobeH NpuMEHSTh COOTBETCTBYIOLTHIA 1. B pesynbraTe 4-X MOBTOPHBIX ONBITOB MOJy4eHbl 3HaueHus 7, 1, 3, 2. Crenyer iau

¢bu3nKo-MaTeMaTUYECKUH anmnapat npu
TEOPETUIECKOM U IKCIIEPUMEHTATHHOM
WCCJICJIOBAaHHUH B PEIICHUHN 33149
SHEProcOepeIKeHUS

2.

3.

CUMTaTh 3HaYeHHe 7 rpy0Ooii omubkoil (6pakom)? 3agan yposeHb 3HauuMocTH 0,05.

KaKOB (I)HSI/I‘IGCKI/II\/'I CMBICJI YPOBHA 3HAUYUMOCTHU B JAHHOM cnyqae?
=005
CreneHy ceofiogkl 1 2 3 4 o] B 7 g 9 10
Kp. CTeHEHTS 1270515 4 302666 3182449 2 FrE451 2670573 2 446014 2 364623 2 305006 2 252188 2 X28139

OTdunpTpoBaTh UCXOIHBIC JAaHHBIC, CTEHEPHPOBAHHBIE B MPOrpaMMe, OT OIIUOOK
MU3MEpEHUs, C HCII0JIb30BaHnEM Kputepus CThIONEHTA.

C wucnonp3oBanueM kpurepuss Pumepa OLEHUTh MOCTOSHCTBO JUCHEPCUH B
SKCHEPUMEHTAIbHBIX BBIOOPKAX W HE3aBHCHMO OT pe3yjbTaTa paccuUTaTh




Koo

Hnoukamop oocmudiceHusi KomnemeHyuu
uHouKamopa

Oyenounvle cpedcmea

CPEIHEB3BEIICHHOE 3HAYCHHE AMCIEPCUIl B HCCIEAYEMBIX BBIOOPKAX OJAMHAKOBOIO
pasmepa.

C ucnonpzoBanueM kputepusi CTbIOJIEHTa IPOBEPUTH BOCIIPOU3BOANMOCTb CPEJIHETO B
HKCHEPUMEHTAIBHBIX BEIOOPKAX OJMHAKOBOTO pazMepa.

Hapucyiite u nosicuure rpaduk 3aBUCUMOCTH OMIMOOK oOyueHust U 0000IIeHus OT
o0Bbema 00yyaroliei BHIOOPKH.

Hapucyiite 1 nosicuutre rpaduk 3aBUCHUMOCTH OMIMOOK OOy4eHHS OT pa3Mmepa
HEHPOHHOMU CETH MPH 33JJaHHOM pa3Mepe BHIOOPKH.

Hapucyiite u nosicuure rpaduk 3aBUCUMOCTH OMIMOOK OoOydeHust U 0000IIeHUs OT
o0beMa oOyuaroleil BHIOOPKH JIJisi CETel pa3HoTo pa3Mepa.

Hnsa 3apannoit UHC paccuutarh ommOku oOydeHus u o6oOmienus. ConocTaBUTh
omnOKyu oOyueHus: U OOOOILIEHUSI C TEOPETUYECKHMHU 3aBHCHUMOCTSIMHU M BBIOPATH
HOBBII JTOMOJHUTEIBHBIN pa3Mep BBIOOPKM M HOBBIM JonosHUTENbHbIN pazmep MHC
TakuM o00pa3oM, 4YTOObI TOJY4YEHHBbIE B MTOT€ 3aBHCHUMOCTH COOTBETCTBOBAJIU
TEOPETUYECKUM 3aBUCUMOCTSIM.

Wcnonb3ys 3a1aHHYI0 QYHKIMIO | yKa3aHHBIE Mpeesibl o (akTopaM CTeHEPUpPOBaTH)
maccuB u3 100 3HayeHWM Ui KakAoro QakTopa M paccyuTaTh s KaKIOH
MOJIy4eHHOM KOMOMHamMu (HakTOpOB 3HAUYEHHE BBIXOJHOrO mapamerpa. Jlus
TeHepaluu CllydyailHOH BenuuuHbl ucnoib3oBath ¢yHkuuoo excel CJIYUC. [lannas
(GyHKIUS TEeHEepUpyeT pPaBHOMEPHO paclpelesieHHYI0 CIy4alHyl0 BEJIUYHMHY B
nuanazone [0;1]. Hcmonb3yst creHepupoBaHHble HaOOpBI JAaHHBIX, PACCUUTATh
KO3 (ULUEHT KOppemsuUu MEXKIy OTKIMUKOM M KaXIbIM U3  (PakTopoB.
Y =X+ X+ X *X%+0,1%X3. 3aech X1, Xo, X3 e [-2;0].

0). Iloka3aTesin M KpUTEPUH OLICHMBAHUA 3a4eTa:

— Ha OLICHKY «3a4YTeH0» — 00yJarolniicsa JEMOHCTPUPYET OT BHICOKOTO JI0 TOPOrOBOTO YPOBHS c(POPMUPOBAHHOCTH KOMIIETEHIIHIA:
- BCECTOpPOHHEE, CHCTeMaTH4YecKoe 1 IIy00oKoe 3HaHHe yueOHOTo MaTepuaa, CBOOOIHO BBIIOIHIECT MPAKTUYECKUE 3a/1aHus], CBOOOIHO OTIEPHPYET
3HAHUSAMHU, YMEHUSAMHU, TIPUMEHSET UX B CUTYaLUSIX MOBBIIIEHHON CII0)KHOCTH.



- OCHOBHBIC 3HAHHS, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIIbHBIC OIMOKHU, HETOYHOCTH, 3aTPYTHCHUS TP aHATTUTHYCCKHUX OTEPaIUsX,
MEPCHOCE 3HAHUU U YMGHI/II;'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluU.

- B X07Ic KOHTPOJIbHBIX MEPOTIPUSATHIA JOMYCKAOTCS OMTHOKH, TIPOSIBIISACTCS

OTCYTCTBHC OTACIILHBIX 3HaHHﬁ, YMGHHﬁ, HaBBIKOB, 06y’-12110H.[HﬁC§I HCIIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUS ITPU OIICPUPOBAHUU 3HAHUAMUA U
YMEHUSIMU TIPH UX TIEPEHOCE HAa HOBBIC CHTYAIIHH.

— Ha OLICHKY «He3a4TeH0» — 00yJalomuiics IeMOHCTPUPYET 3HaHus He Ootiee 20% TeopeTHIeCKOro MaTepualia, JomyCcKaeT CyIIeCTBEeHHbIE OINOKH, HE
MOJKET MOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4; 00YYaIOLIHICS HE MOXKET IMI0Ka3aTh 3HAHHS HA YPOBHE BOCIIPOU3BEICHUS U
O6T)$ICH€HI/I$I I/IH(bOpMaHI/II/I, HC MOXXCT IMOKAa3aTh MHTCIUVICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



