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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_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 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kaeapsl TeroTeXHUYECKHX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM ToJly Ha 3aceaHuu Kapeapsl TerIOTEXHUYECKUX U SHEPTETUICCKUX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmopenko




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: HU3yuyeHUue OCOOEHHOCTEH NPOBEACHMSI HAyYyHOTO 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 U3YYECHHUE 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

HucturuimHa TermoTeXHHYeCKUil 9KCIEPUMEHT BXOJUT B 00s3aTENbHYIO 4YacTh
y4eOHOT0 I1aHa 00pa30BaTeIbHOM MPOTrPaMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJCHUsA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUINH/ IPAKTUK:

dusuka

Xumus

Maremaruka

TexHnueckas TepMOJUHAMUKA

I'mpporasonnHamuka

3HaHus (YMEHMs, BIIaJIeHUs), IOJyYSHHbIE NMPH M3YyYeHUU TaHHOM IUCIMIIIMHBI OynyT
HEOOXOUMBI 17151 U3Y4YEHUSI AUCIUILIINH/TPAKTHUK:

[ToaroroBka k caade u ca4a rocy1apCTBEHHOIO HK3aMEHa

IIpoekTHas BEeATENBHOCTD

TennomaccooOMeHHOE 000pyI0BaHUE MTPEATPUATHII

DHeprocOepekeHrne 1 BTOPUUYHbIE SHEPTOPECYPCHI

[TapoTypOuHHbBIE yCTaHOBKH

Tennomaccoobmen

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHHs

B pesynbraTe ocBOeHMsS IUCHMIUIMHBI (MOAYns) «TemnmoTeXHUYeCKH IKCIEPUMEHT
o0ydJaronuiics J0KEeH 00J1a1aTh CICTYIOIIMMU KOMIIETECHITUSIMH:

KO,}I HHJIUKaTopa I/IH}II/IKaTOp JOCTHIXXCHUA KOMIIECTCHIITN

OIIK-3 Crioco0eH pUMEHSITh COOTBETCTBYIOMIMNA (PH3UKO-MAaTEeMAaTHUECKUN armapaT, METOJIbI
aHaJIM3a M MOJEITUPOBAHUS, TEOPETUYECKOTO M OSKCIEPUMEHTAIBHOTO MCCIEI0BaHUS MpH
peneHnH npodecCHOHAIBHBIX 33124

OIlK-3..1 Hcnons3yer MeTOApl aHanu3a W MOJEIUPOBAHUS IPHU  PELICHHUH
npoeCCHOHANBHBIX 33734,  MOJEIUPOBAaHMM M  HPOEKTHUPOBAHUHU
YHEPrOCHCTEM

OIIK-3..2 Crnioco0eH MPUMEHSTh COOTBETCTBYIOIINHN (PU3NKO-MaTeMaTHYECKUIT




ammapaTr TMpU TEOPETHYECKOM U SKCIEPUMEHTAIBPHOM HCCIICIOBAaHHH B
PEIICHUH 3124 SHEProcOepeKECHUS




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHUIINHBI (MOLYJI51)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

qyuce:

— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,4 akaJ1. 4acoB;

— caMocTosTeNbHas pabota — 95,7 aka. yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
Paznen/ Tema 2 (B axaz. yacax) E [ Bux . KOHTpOJIA Kox
> & © | caMocTOATENbHOMU | yCIIeBaeMOCTH H
JIUCIUILIAHEI & [ . | xommerenun
s g £ padoThI TIPOMEKYTOUHOM
1ab. | mpaxr. 3
Tex. . SaH 5 g aTTecTalluu
1. CtpyKTypa 3KCriepuMeHTa
CaMOCTOSTENbHOE
H3y4YeHUE yueOHOM
1.1 B3auMmocBs3M MEKAY yHHTe ai] o
HM3BECTHBIMH 3a1auaMu PaCCMpOT }g)Hn.e
9KCIEPUMEHTAIbHBIX P OI1K-3..2,
N 3 10,25 10 | coorBerctByromm | CobecenoBanue
HCCIEN0BAHNN U METOIaMM X TeMe BOLIPOCOB OIIK-3..1
UX peHIeHUssT Ha OCHOBE s an6
aHaau3a JaHHbBIX. PHIL 0.
ITogroroBka k
cobece0BaHuIo.
HWroro no pazaeny 0,25 10
2. [Tonyuenue
JKCMEPUMEHTAILHON
uH(OpMaIU
CamocrosaTensHoe
21 Cucrembl cbopa M3YHeHHE Y1COHOH
JIATEPaATYPHI.
JAHHBIX Ha OCHOBE PaCCMpOT }g)ﬁue
OTKpBITBIX  UHTep(eiicoB p OIlK-3..2,
310,25 0,25 10 | coorBerctByromm | CobecenoBanue
JocTyna K CpeAcTBaM X TeME BOMDOCOB OIIK-3..1
JTUCTICTYEPCKOTO a1 HHPG
YIIpaBJICHUS. PHIL. ©.
ITogroroBka k
cobecel0BaHuIo.
Hroro no pazaeny 0,25 0,25 10
3. [InanupoBaHue SKCIIEPUMEHTA




CamocrosTenpHOe
u3ydeHue yueOHoOM

JIATEPaTypHL.
Paccmotpenne
COOTBETCTBYIOIIH
x teme BorpocoB | CobecenoBanue
u3 npuil. 6. YcTHbIi onpoc 1o
31 MacmrabupoBaHue p poc
Ioaroroska 1a00paTOpHOI OIIK-3..1,
(hakropos. [lnaHel TIepBOrO 0,25 10
cobeceI0BaHUIO. pabote OIlK-3..2
¥ BTOPOTO MOPSITKOB.
[Toaroroska k KonTponsnas
n1ab0paTOpHBIM pabora
paboTam.
Brinonnenue
JloMaIHen
KOHTPOJIBHON
paboThI
CamocrosTensHOe
H3yueHHe yueOHon
JUTEPATYPHI.
3.2 Apanranys IUIAHOB K PaccmoTtpenue
YCIIOBHSAM KOHKPETHOT'O cootBercTBytomu [ CoGecenoBanue
00BeKTa. Bpamenne X TeMe BOIIPOCOB | YCTHBII onpoc 1o
0,75 10 . OIIK-3..2
(haKTOPHOTO NPOCTPAHCTBA. u3 npuil. 6. nabopatropHoi
Bopeba ¢ morpemHocTIMH IMoaroroBka pabote
TPH TTaHUPOBAHUH. cobece10BaHHUIO.
[MonroroBka
71a00PaTOPHBIM
paboTtam
Hroro no pazaeny 0,25 0,75 20
4. BBeneHue B CTaTUCTUUECKYIO
00paboTKy JaHHBIX
CamocrosTenpHOe
u3ydeHue yueOHoi
JATEPaTypHL.
41 XapaKkTepUCTHKU Paccmotpenune
CITyqaifHbIX BEJINYHH. cootBerctBytonmm | CobecenoBanue
MopenupoBanue 10 | X Teme Bompocos VYeTHBI onpoc 1o OIIK-3..2
OJTHOMEPHBIX u U3 Tpuil. 6. nmabopatopHOit "
MHOTOMEPHBIX ~ CIIy4aiHbIX Ioaroroska pabote
BEJTMYHH. cobeceI0BaHHIO.
[Noaroroska k
1a00paTOPHBIM
pabotam
CamocrosTenpHOe
4.2 Craructudeckue o
u3ydyeHue yueOHoi
OLICHKH rapaMeTpoB
. JATEPaTypPHL.
pacnpeneneHui,
Paccmotpenne
MIPUMEHSAEMBIX pH
cootBerctBytonm | CobecenoBanue
00paboTke N
X TeMe BonpocoB | Ycruslii onpoc o |  OIIK-3..1,
9KCHEPUMEHTAJIbHBIX 0,25 1 .
u3 npui. 6. nabopaTtopHoOi OIIK-3..2
JIAHHBIX " TPOBEpKe
IMonroroska pabote
TUIIOTE3 (Dwumepa,
cobece0BaHuIo.
Creronenta, IlupcoHa wu
[Moaroroska k
np.). BocnpoussomumocTts
71a00PaTOPHBIM
IKCIIEPUMEHTA.
pabotam
HWroro no pazneny 0,25 1 10

5. AHaimz wu
CTATUCTUYECKUX JAHHBIX

o0paboTka




CamocrosiTenbHOE
n3yueHue yueOHou

JIATEPaTypPhIL.
5.1 Kiaccuueckue BHIBI Pacemorperme
aﬁanma (aHcnepcHONHbii cootBercTBytomu | CoGecenoBanue
P eCCHOMHELI ’ 3 | o025 10 | X Teme Bompocos VYernwiii onpoc o | OTIK-3..1,
g)ar;pm b ’ ' U3 mpui. 6. 1a00paTOpHOI OIIK-3..2
P ’ . IMoaroroBka pabote
KOPPEISIMOHHBII).
co0eceJ0BaHUIO.
IMonroroBka
1a60PaTOPHBIM
paboTtam
HUroro no pazaeny 0,25 10
6. Cozmanme CTaTHCTHYECKHX
Mozeneh o JaHHBIM
MACCHBHOTO SKCIEPHMEHTA
CamocrosTenbHOE
H3yueHHe yueOHOU
JIATEPaTyphI.
6.1 TIpoGnembl BBIOOPKH Pacemorperme
;[.anm,nf HaCCI/IBHI())FO cootBercTBytomu | CoGecenoBanue
X TeMe BonpocoB | YcrHbrit onpoc mo | OIIK-3..1,
HKCIEPUMEHTa WU CHOCOOBI 0,25 10 w3 pu, 6 naGopaTopHoi OIK-3.2
ux pemenus. Co3nanue ToaroTosKa K pabore
Moee.
A co0eceJ0BaHUIo.
[lonroroska
n1a0opaTopHBIM
paboram
3
CamocrosTenbHOE
H3yueHHe yueOHOU
JIUTEPaTyphI.
Paccmotpenne
6.2 Ouenka aJeKBaTHOCTH
MaTCMI:TI/I‘{CCKle Mozeei cootBercTBytomu [ CoGecenoBanue
o omuGKaM oGVaeHMs 1 025 10 | X Teme Bompocos VYceTHBIH ompoc 1Mo OIlK-3..1,
e ' u3 npuil. 6. naboparopHon OIlK-3..2
0000IIICHUS, a Takke II0
IMoaroToBka k pabote
PErpeCCHOHHBIM OCTATKaM.
cobeceJ0BaHUIO.
[ToaroroBka k
71a00PaTOPHBIM
paboTtam
HWroro no pazaeny 0,5 20
7. MaremaTtuueckue  MOJEIH
MIPOLIECCOB u 00BEKTOB
ABTOMATH3AIMU M YITPaBICHHS
CamocrosTenpHOe
u3ydyeHue yueOHoi
JATEPaTypPHL.
Paccmotpenne
7.1 Ananraus 310,25 10 COOTBeTCTIl; mu | CobecemoBanue OIK-3.1,
MaTeMaTHYECKUX MOJIEIIEH. ! YIo OIIK-3..2
X TEMeE BOTIPOCOB
u3 npui. 6.

IlogroroBka Kk
cobece10BaHMIo.




CamocrosiTenbHOE
n3yueHue yueOHou

JIATEPaTypPhIL.
Paccmotpenne
COOTBETCTB n | CobecenoBanue
7.2 Bompocsl TOYHOCTH, Yottt 0
X TeMe BOIPOCOB | YCTHBII onpoc 1o
JIOCTOBEPHOCTHU u 57 . OIIK-3..2
. u3 npui. 6. Tab0opaTOPHOI
aJeKBaTHOCTH MOJIENIEH
IMoaroroBka pabote
co0eceI0BaHMIO.
IToaroroBka k
1a60PaTOPHBIM
paboTtam
HUroro no pazaeny 0,25 15,7
Uroro 3a cemectp 2 95,7 3a4ET
Hroro no aucuuIuinHe 2 95,7 3a4eT




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
MIPUMEHSIETCS COBMECTHAsl JIESATENIbHOCTh 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 oOO0NacTeli B KOHTEKCTE peEIIaeMoil 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

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
Ha3BaHue kypca Ccblika
MexnyHaponHas 0a3a MOJHOTEKCTOBBIX
KypHaoB Springer Journals
OnekrponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.html?local
um. [.1. HocoBa e=ru
ITouckoBasi cucrema Axkagemusi Google
(Google Scholar)
HanuonansHas
uHpopMmaonHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickmit HHJIEKC HAy4HOI'0
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLIHHBI (MOLYJIs1)

http://link.springer.com/

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

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. [lepeuncnute OCHOBHBIE 3TAlbl 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 xapakTepu3yeTcst MaCCUBHBIN SKCIIEPUMEHT?
7. B yewm 3akitoyaercs MeTo1 COMILIMHTA?
8. Ha yem ocHOBaH KOppeSIIMOHHBIN aHATN3 TAHHBIX?
9. Ha yem ocHOBaH AuCIEpCUOHHBIN aHANU3 JaHHBIX?
10. Kakue cymectBylor kiaccuukaropbsl Ipu BbIOOpE THIA
Crpykrypa Mozenu?
JKCIIEPUMEHTA. 11. Kakue nomxHBI BBIOJIHATHCA TpeOOBAaHUSA, UYTOOBI MOJEIb
CiydaiiHble BETMYUHBI ObLIa aJieKBaTHOMN?
12. Uro Takoe kodddumment aerepmuHanuu? Kak ero MoxxHO
WCIOJIb30BAaTh I OIICHKH JIOCTOBEPHOCTH MOJIEH?
13. Uto takoe cimydaiinas BenumunHa? Kakumu criocobamu oHa
MOJKET OBITh onucaHa’?
14. Yro mnoka3piBaeT (QYHKIUS IUIOTHOCTH paclpeneieHus?
KaxkoBsI ee cBolicTBa.
15. Yro mnoka3blBaeT WHTErpalbHbIIl 3aKOH pacrpeeneHus?
KakoBbl cBOCTBa MHTErpaJibHONM  (YHKIUH  paclpeneracHus
BEPOSITHOCTH?
16. [lepeuncnure OCHOBHBIE BHUABI 3aKOHOB pAaCIpEAETICHUS

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  ompenensercs  4UCIO  MHTEPBAJOB
pa3buenus?

3. MeTtouKa OCTPOEHUS JUarpaMMbl HAKOIUIEHHBIX 4acTOT.

4. MeTtoauka MocTpoeHHs THCTOrPaMMBbI BEIOOPKH.

o. Kak ¢ nmomouipro MHTErpaqbHOM (DYHKLIMHU pacmpeleneHus

BEPOSTHOCTH OIPEACTUTh BEPOATHOCTh TOMATaHUS CIIy4aiiHON
BEJTMYHHBI B 33IaHHBIN THANa30H?

6. Kak ¢ momompio  auddepeHunanbHod  GYHKIIUU
pacrpeneneHus: BEPOSITHOCTH ONPEACTUTh BEPOSITHOCTh TMOMalaHus
CIIy4ailHOW BEJTMYWHBI B 3aJJaHHBIN JUaIa3oH?

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

8. ChopmynupyiiTe  anrOpuT™M  TEHEpAIlMd  CIIy4aitHOM
BEJTMYUHBI, PACTIPEIEIICHHON 0 HOPMaTbHOMY 3aKOHY C 3aJJaHHBIMU
napamerpamu & u O |

IInanupoBanue IpH

1. KaxkoBa 11e1p TutaHnpoBaHust SKCIEprUMeHTa?




Tema s1adbopaTopHoii

Bomnpocs! 111 ycTHOr0 onpoca

padoThbI
AKTUBHOM DKCIIEpUMEHTE | 2. J11s 9ero Hy»>KHO MacIITaOMpOBaHKUE BXOJHBIX ITapaMeTpoB?
3. Hanummure cTpykTypy perpeccMoHHOW Mojenu B 001emM
BUJIE.
4. [losicuure, KaKUM o0Opazom MO>KHO MIPOBECTHU
MacmTabupoBaHHE BXOJIHBIX IapaMeTpPoOB, Ha TMpUMEpPEe JBYX
(hakTOpOB.
o. Hanummre — oOmmii  BuAg — (QYHKOMM — OTKIMKA B
MOJINHOMHAJILHOM BHJIE, JJIsl KOAUPOBAHHBIX (PAKTOPOB.
6. HanwummTe BUA MOTHOTO KBaPaTHYHOTO MOJIMHOMA IS IBYX
(hakTOpOB.
7. [osicuuTte CYTh OpPTOTOHAJILHOTO TUTAHUPOBAHHS
JKCIIEPUMEHTA.
8. KakoBel 0COOCHHOCTH IIJIAHOB IMOJIHOTO  (paKTOPHOTO
JKCIepuMeHTa?
9. Yro o3Hauaer ocHoBanue 2 B [1DOD 2"?
10. Kak paccuntsiBaroTcst Ko3pGUIueHTs! PYHKIUNA OTKIUKA JJIS
[o3?
11.  CocraBbre MaTpHLy rianuposanms s 110D 2% i sanummre
(GYHKIHIO OTKITHKA.
12.  CocraBbre MaTpuLy ranuposaus wist 110D 22 i samummre
(GYHKIHIO OTKITHKA.
13. KakoBbl ocobennocTu niuana [10D 2"?
14.  KakoBbl OCOOCHHOCTH IUIAHOB JAPOOHOTO  (haKTOPHOTO
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 TJIAaHOB BTOPOTO MOpsiaKa?
2. Kakum 00pa3oM cTposTCs miIaHbl BTOPOTo Mopsaka?
3. Uto BxoauT B coctaB rutana 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 OLIKIIT?
boprOa c|7. Cocrasbre mian OLIKII npu Tpex pakropax B 001IeM cirydae.
CHCTEMaTHYECKOU 8. Kak paccunTbiBatoTCsi KOAQPUIMEHTH! (PYHKIIMH OTKIMKA IS
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 TMpoBeACHUH OJKcrepuMmenta? Kakumu crmocobamMu 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
CO3/1aHUEM IIPUJIO’KEHUS], B3aUMOAEUCTBYIONIETO ¢ 0a301 TaHHBIX ?

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

4. Hapucyiite u mnosicHure Tpapuk (QYHKIMH IJIOTHOCTH
BeposATHOCTH CThIOJIEHTA.

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

6. Kakum oOpa3zom ¢ momomisio kputepusi CTbIOJICHTa MOKHO
IPOU3BOIUTh OTOPAaKOBKY TIpyObIX OWIMOOK B  pe3yibTarax
ITOBTOPHBIX OIBITOB?

7. Hanumre u nosicaure ¢popmyny kpurepus Ouiepa.

8. Urto onuckiBaet F-pacnpenenenue?

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

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

11. Hanumure u MOSICHUTE bopmyny JUCTIEPCUHI
BOCIIPOU3BOIMMOCTH TUTaHA.

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

13.  Kak paccunteiBaercst mucnepcus aaekBatrHoctu? J{ist gero ee
HCIOJIB3YIOT?

14. Kakum  oOpazoM  MOXHO  HCKIIOYUTH W3  MOJEIH
ciabo3Hayvamye Gakropsl?

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 o00pazoM MOXHO HCHOIB30BaTh KOIPDUIIUEHT
KOPPEISIIUY B 33]1a4aX YIIPaBICHUS?

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

6. Uro takoe AK® u HAKD? Yem onu ornuvarorcs? [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 BeEJIMYMHA 3aBUCUT OT JBYX JCHCTBYIOUIMX Ha HEE
(dhakTopoB A u B.
1. Kakum o00pa3oM MOXHO TPHMEHUTh HCKYCCTBEHHBIC
oOydaeMble HEHPOHHBIE CETH MPU TUIAHUPOBAHUU SKCIIEPUMEHTA?
2. Hapucyiite KOHCTpYKLIHIO MHOT'OCIIOMHOTO 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 pactpocTpaHeHus omnoOku”.
5. Hapucyiite KOHCTPYKIIHIO ABYXCIOMHOIO MEPLENTPOHA.
HCKYCCTBEHHBIX 9 . .
. . 6. Uro sBASETCS MHHHUMH3UPYEMOW IelneBod  (yHKIueH
HEHPOHHBIX ceTel
ommbku MHC (popmyna)?
1. [Mosicaute anroputm o0ydyenus HC ¢ momomipio npoueaypsl
00paTHOro pPacIpoOCTPaHEHHUS.
8. Kakum 00pa3oM MOXHO TOBBICUTH 3()(PEKTHBHOCTH METOAA
“00paTHOTO PACIPOCTPAHCHUS OMNOKK?
1. Uto nmoHUMaeTCs 0] OMTMOKOM 00y4eHus?
2. Yro nmoHuMaercd 1o OnOKoi 00001menus?
3. Hapucyiite u mosicHuTe TpaguK 3aBUCHMOCTH OHIMOOK
oOyueHus: u 00001IeHHs OT 00beMa o0yUaroleii BBIOOPKH.
4. Hapucyiite u mnosicaute rpaduk 3aBUCUMOCTH OIIMOOK

oOyueHuss OT pa3Mepa HEHMPOHHOW CETH MpHU 33JaHHOM pa3Mepe
BBIOOPKH.

5. Hapucyiite u mnosicaute rpaduk 3aBUCUMOCTU OIIMOOK
oOydeHust U 0000IIeHHUS OT 00beMa 00yJaromeit BEIOOPKH TSI ceTei
pa3Horo pazmepa.

6. Uro Takoe a/leKBaTHOCTh MOJIEHM M YEM OHA OTINYAETCS OT
OneHka  a/JeKBaTHOCTH | TOYHOCTU MOJENHU?
MoJeJied, CO3JaHHBIX Ha | 7. [Toyemy st ameKBaTHOCTH MOJETH HEOOXOAMMO, YTOOBI
6aze MIACCUBHOTO | OMIMOKU 00y4eHus: 1 06001eHHs ObUIN PaBHbI?
JKCIIEPUMEHTA 8. B kakux ciydasx TpUMEHSIETCS aHaIW3 PErpecCHOHHBIX
OCTaTKOB?
9. Onumure TpUMEPHYI0 CTPYKTYPY aHAJINM3a PErpecCHOHHBIX
OCTaTKOB.
10. Kakme MOXHO WCIOJNB30BaTh METOIBI JUISI TMPOBEPKHU
TUIOTE3bI O PABEHCTBE CPEHETO HYIIIO?
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 Juist
MIPOBEPKH TPeOOBAHNUS HE3ABUCUMOCTH PErPECCHOHHBIX OCTATKOB.
1. [TosicHuTe MOHATHE «HEUETKAasl JIOTUKAY.
2. UYro nokasbiBaeT GyHKUIUS TPUHAIICKHOCTU?
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? [IpuBeaute npumMep HECKOJIBKUX MTPABHIL.
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 IUIaHA M B TPEX TOUKAX BHE IUIAHA, PACCUUTAB a0COIIOTHYIO,
OTHOCHTEJIBHYIO U IIPUBEJICHHYIO IOrPEeIHOCTE. [Ipy poBeieHnn pacueToB Ui TOYEK BHE IUIaHA
CaMOCTOSITEJIbHO PELIMTh 3a7ady MacluTaOUpoBaHMs I MOACTAHOBKHM 3HAa4eHUN (aKTOpOB B
MOJIEIIb.

Bapuanmui:

1. CocraButh miuaH skcrepumenta 11O 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 muaH skcrnepumenta [1PD 2%, 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 ko3 duriienTs! b i IpoBepHTS TOYHOCTH
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 muaH 3kcrnepumenta [1DD 22. Haiitn kodpdurpentsr b. J{ns momyuenus
3HAUEHUH OTKJIMKA HCIIOJIb30BaTh BeIpakeHue Y =0,45*X;+X,. 3necy Xi, X, - abconroTHbIC (HE
NpUBEJICHHBIE) 3HaUeHUs (PAaKTOPOB, KOTOPHIE JIeXKaT B 1uanas3one [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
IpUBEICHHBIE) 3HaYEHUS (aKTOPOB, KOTOPHIE JiexKaT B Juana3one [2;3].

8. CocraeuTh mian sxcrepuventa IO 23, Haiitn ko> durienTs! b i IpoBEpHTS TOYHOCT
MIOJTYYEHHOTO BBIPOKEHHS B TOYKAxX TuTaHa. [ moNydeHWs 3HAUEHHWH OTKJIMKA WCIIOIB30BaTh
BBIPAKEHUE Y=X1+0,25* X5+ X1 *X,+0,25*X3. 3mece Xj, Xz, Xz - aOcomoTHbIE (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].



IIpunoxenne 2

OueHouHBbIE CpPeICTBA /115 NIPOBe/IeHUs] POMEKYTOUHOI aTTecTaluu

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

Koo

uHouxamopa

HH@UKCZWZOP oocmudIcerus Komnenienyuu

Oyenounsvie cpedcmsa

OIIK-3: CnocoOeH MpUMEHATh COOTBETCTBYIOUIHIA (PU3UKO-MaTeMaTHYECKHI armapaT, METOAbI aHaJIH3a U MOJSIIMPOBAHMS, TEOPETUIECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEI0OBAHUS IPU PELLIEHUH NPOPECCUOHANBHBIX 3a/1a4

OIIK-3.1

Hcnonp3yeT MeTobl aHan3a u
MOJEJIMPOBAHUS MIPU PELLICHUH
po¢eCCUOHANBHBIX 3aJ1a4, MOJACIIUPOBAHUHU U
MIPOEKTUPOBAHUU IHEPTOCUCTEM

14.
15.
16.

MeTton TemnoBbIX OanaHCOB. DKCEpreTUYECKUi aHaiu3 CUCTeM. MeToja NpeaebHOro
SHEpProocOepeKeHusl.

[IepeuncinTe OCHOBHBIE 3TAIIbl YKCIIEPUMEHTA.

Jaiite monsTHe (hakTOpa U OTKIMKA.

B xakoM ciydae SKCTIEpUMEHT SBJISIETCS] BOCIIPOU3BOIUMBIM?

Uem xapakrepusyeTcs akTHBHBIM skcrnepuMeHT? KakoBbl €ro JI0OCTOMHCTBA H
HeZ0CTaTKu?

[Iepeuncnure OCHOBHBIE 337]a41 NIAHUPOBAHUS aKTUBHOTO HKCIIEPUMEHTA.

UeM xapakTepHu3yeTcs MaCCUBHBIN IKCIIEPUMEHT?

B uem 3akmtouaeTcst METO COMILTAHTA?

Ha gyem ocHOBaH KOppEISIMOHHBIN aHATN3 TaHHBIX ?

. Ha ueM oCcHOBaH IMCIIEPCUOHHBIN aHAIN3 JAHHBIX ?

. Kakue cymiecTByroT kiaccuukaTopsl IpHu BEIOOpE TUIIA MOJEIH?

. Kakue 1omKHbI BBIIOTHATHCS TPeOOBaHMs, YTOOBI MOJIENb ObLIa a/IeKBaTHOM?

. Urto Takoe xoadduiuent nerepmuHanun? Kak ero MoKHO MCIOJB30BaTh JUIsSl OLIEHKH

JIOCTOBEPHOCTH MOZENN?

Uro Takoe ciayuaiiHas BenmnunHa? Kaknmu crioco6amu oHa MOXKET OBIThH OnucaHa?

Uro noka3biBaeT HyHKIUS TUIOTHOCTHU pactpeaencHus? KakoBbl ee CBOICTBA.

Uto moka3piBa€T MHTErpajibHbIA  3akOH  pacnpeneneHusi? KakoBbl  CBOMCTBY
MHTETPaIbHON (PYHKIIMH pacrpeieieHUs] BEpOSITHOCTHU?




Koo

HH@MKCZW!OP 00CMUINCEHUS KomnemeHyuu

Oyenounvie cpedcmesa

uHouKamopa
17. Ilepeuncnure OCHOBHBIE BU/IbI 3aKOHOB paclpeeNeHUs Cy4aiiHOM BETUYHHBI.
18. Kakue neiicTBUS HEOOXOAMMO BBIMIOJHUTL JJISi OINpPENCICHHS IMapaMeTpOB 3aKOHQ
pacnpeseneHus CIy4aifHON BeTMYUHBI?
19. Kakum 00pa3oM ornpeaesnsieTcsl Yucio HHTEPBAJIOB pa3onueHus?
20. MeTronuka MOCTPOCHHSI TUarpaMMbl HAKOIUIEHHBIX 4acTOT.
21. Meronuka MoCTpOCHHSI TUCTOTPAMMBI BBIOOPKH.
22. Kak ¢ mOMONIbI0 MHTErpalbHONM (PYHKIMU paclpelieleHHs] BEePOATHOCTH OINPEAEIUTh
BEpPOSITHOCTH TOMA/IaHUsI CTy4YaiiHOW BETMYMHBI B 3aJaHHBIA TUaria3oH?
23.Kak ¢ mnomompo auddepeHmanbHO  (YHKIUKA paclpeneieHus BEpOSTHOCTH
OIIPEJICNIUTh BEPOSITHOCTD MOTIAAAHUs CITyYaifHON BETMYMHBI B 33JaHHBINA AUana3oH?
24. Ha 6a3e Kakux ClIydailHbIX BEJTMYHUH MOKET ObITh CMOJEIMPOBAHA CIIyJYaifHast BETUYHMHA,
pacripenienieHHas 10 HOpMaJIbHOMY 3aKOHY pactpeeseHus ?
25. CpopmynupyiiTe anropuT™M TeHepalud CIy4aiHOW BEeJWYMHBI, pacHpeAeseHHON Mo
HOPMAJIbHOMY 3aKOHY C 3a1aHHBIMK MapametpamMu & u O |
26. [TosicHuTe 001IYI0 CTPYKTYpPY YpoBHS KoHTposuiepoB SIMATIC
27. B uem 3akimouaetcs texHosoruss SCADA?
28. Jlns yero Hy>XHbI CpeJICTBa YeJIOBEKO-MaIlIMHHOTO HHTepdeiica?
29. Kakue 3amgaun peanuzyror SCADA-cucrembr?
30. Kakue aBe ocHOBHBIE TexHOIOruu ucnonb3ytoT CoBpemennsle SCADA cuctembl?
OIIK-3.2 CrniocobeH NpUMEHSTh COOTBETCTBYIOLIHIHA 1. B pesynbraTe 4-X MOBTOPHBIX ONBITOB NOJIy4eHbl 3HaYeHus 7, 1, 3, 2. Cnexyet iau
(hbU3UKO-MaTEMaTHIECKUN arrapaT mpu CcUMTaTh 3HaUeHue 7 rpy0oit ommokoi (Opakom)? 3aman ypoeHs 3HaunMoctu 0,05.
TEOPETUYECKOM H IKCIIEPUMEHTATILHOM KakoB ¢u3uueckuii cMbICT YPOBHS 3HAUMMOCTH B JAHHOM ciydae?
MCCICAOBaHNN B DCIIICHAN 3a/1a1 g:eurllziu ceofoqt 1 2 3 4 a 5} 7 g a 1o
3HepFOC6epe)KeHI/I$I kp. CTeMAEHTS 1270615 4302656 3182448 2776451 2570578 2 446314| 2364625 2306006 2 262150 2228139
2. OtdwibTpoBaTh HCXOJHBIC JaHHBIC, CT€HEPUPOBAHHBIE B MpOrpamMMe, OT OIIMOOK
U3MEpEHUS, C UCIONIb30BaHuEeM KpuTepusi CThloJIeHTa.
3. C wucnonp3oBanueM Kkputepus Pumepa OLEHUTh IOCTOSHCTBO JUCHEPCH B

HKCIIEPUMEHTAJIbHBIX  BBIOOPDKAX M HE3aBUCHMO OT pe3ylbTaTa paccuuTarh




Koo

Hnoukamop oocmudiceHusi KomnemeHyuu
uHouKamopa

Oyenounvie cpedcmesa

CpPEIHEB3BEIIEHHOE 3HAUCHHE IUCHEPCUN B HCCIENyeMbIX BbIOOpKaxX OAMHAKOBOIO
pa3Mepa.

C ucnonb3oBanueM kKputepus CTbIOJICHTa IPOBEPUTH BOCIIPOU3BOJAUMOCTD CPEIHETO B
HKCIIEPUMEHTAIBHBIX BRIOOPKaX OJJMHAKOBOTO pa3mepa.

Hapucyiite u nosiciure rpaduk 3aBUCUMOCTH OIIMOOK OOy4deHHs] U 000OIIEeHUs OT
o0BbeMa o0yvaroreii BHIOOPKH.

Hapucyiite u mnosichutre rpaduk 3aBUCHMOCTH OIIMOOK OOydeHuss OT pa3Mmepa
HEHPOHHOM CETH TPH 33JJaHHOM pa3Mepe BEIOOPKH.

Hapucyiite u nosicaure rpaduk 3aBUCUMOCTH OIIMOOK OOy4eHHs] U 000OIIEeHUs OT
o0Bvema o0yJaroIiei BRIOOPKHU IS CETEH pa3HOTo pasMepa.

Hns 3amannoit MHC paccuutarh ommbku oOydeHuss u o0oOmieHus. ComocTaBUThH
OIMOKK 00y4eHHUs U 0000IIEHUs ¢ TEOPETUUECKMMH 3aBUCUMOCTSIMH U BBIOPATh HOBBIN
JIOTIOJTHUTENBHBIN pa3Mep BBIOOPKM M HOBBIN jgomnoiHuTenbHbIA pazmep MHC Takum
00pa3om, 4yToObI MOJTYYEHHBIE B UTOTE 3aBUCUMOCTH COOTBETCTBOBAJIU TEOPETHUECKUM
3aBHCHUMOCTSIM.

Hcnonp3ys 3aaHHy0 QyHKIWIO W yKa3aHHBIE Mpeneibl Mo (pakTopaM CreHepupoBaTh
maccuB u3 100 3HaYeHHI JUTS KaXI0TO (paKkTopa U PacCUYUTATh ISl KAXKI0H MOTydeHHOU
KOMOWHanmu (hakTOpOB 3HAYEHUE BBIXOJHOTO TapameTpa. g reHepanuu ciaydyaiHOM
BEJIMYMHBI HCTHONb30BaTh ¢yHkuio excel CIIUUC. Jlannas QyHKOHS TeHEpPHUPYET
PaBHOMEPHO paclpeeicHHYI0 CiIy4daiiHyio BennuuHy B nuamazone [0;1]. Mcmomb3ys
CTeHEepUpPOBaHHBIE HAOOPHI JaHHBIX, PACCUUTATH KOB(})(I)I/ILII/ICHT KOPPETSIIIAA  MEXTY
OTKJIUKOM W KaXIbIM U3 (DaKTOPOB. Y=X21+X2+X1* 2+0,1*X3. 3mece X1, Xy, X3 e
[-2;0].

0). Iloka3aTesin M KpUTEPUH OLICHMBAHUA 3a4eTAa:

— Ha OLICHKY «3a4YTeH0» — 00yJarolniicsa JEMOHCTPUPYET OT BHICOKOTO JI0 TOPOrOBOT0 YPOBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMA:
- BCECTOpPOHHEE, CHCTeMaTH4YecKoe 1 IIy0oKoe 3HaHHe yueOHOTo MaTepuaa, CBOOOIHO BBIOIHIECT MPAKTUYECKUE 3a/1aHUs], CBOOOIHO OTEPHPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYaLUSIX MOBBIIIEHHON CII0)KHOCTH.



- OCHOBHBIC 3HAHHS, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIIbHBIC OIIMOKHN, HETOYHOCTH, 3aTPYJHCHUS IPY aHATTUTHYCCKHUX OIEPaIUsiX, ITEPEHOCEe
3HAHUU U YMCHI/II>'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallNH.

- B X07Ic KOHTPOJIbHBIX MEPOTIPUSATHIA JOMYCKAOTCS OMTHOKH, TIPOSIBIISCTCS

OTCYTCTBHC OTACIIbHBIX 3HaHHﬁ, YMGHHﬁ, HaBBIKOB, 06y’-12110H.[HﬁC§I HCIIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHU S ITPHU OIICPUPOBAHHUU 3HAHUAMU U YMCHUSAMU
MIPU UX TIEPEHOCE HAa HOBBIC CUTYAITUH.

— Ha OICHKY «HE3a4TeHO0» — O0yJaIoONIuiics TeMOHCTPUPYET 3HaHUs He Oonee 20% TeopeTHYecKoro MaTepralia, I0myCcKaeT CyIeCTBEHHBIC OINOKH, HE
MOJKET MOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4; 00YYaIOLIHICS HE MOXKET IMI0Ka3aTh 3HAHHUS HA YPOBHE BOCIIPOU3BEICHUS U
O6T)$ICH€HI/I$I I/IH(bOpMaHI/II/I, HC MOXKCT IMOKAa3aTh MHTCIUVICKTYAJIbHBIC HABBIKW PCIICHHUA ITPOCTHIX 3a1a4.



