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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHOTO 3JICKTPOIIPHBOIA U

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4e0HOM roJly Ha 3aceqaHuu Kadeapsl ABTOMAaTU3UPOBAHHOTO AIICKTPOIPUBOIA U

[IpoTokom o 20 . Ne

3aB. kadenpoit A.A. Hukonaes

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
yueOHOM roj1y Ha 3aceaHuu Kadeapsl ABTOMATH3WPOBAHHOI'O 3JICKTPONPUBO/IA U

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Lenpt0 OCBOCHHMS AMCHUIUIMHBI SIBISICTCS (OPMHUPOBAHHME Y CTYACHTOB SICHOTO
IIPEJCTABICHUS] O MPUHLMIAX OpraHM3allMM SKCIEPUMEHTa, O METOAAX OLEHKU BIMSHUS
CIlyJaifHbIX ()AaKTOPOB Ha PE3YJIbTaThl KCIIEPUMEHTA, O JUCIEPCHOHHOM M PErpecCHOHHOM
aHaJIn3€e, O IPUHIUIIAX [IOCTPOEHUS IJIAHOB IKCIIEPUMEHTA

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

JucuumnuHa OCHOBBI MHKEHEPHOI'O 3KCIIEPUMEHTAa BXOJUT B 00S3aTEJIbHYIO YacTb
y4eOHOTrO0 1maHa 00pa3oBaTeIbHON IPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIJIAJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

CoBpeMeHHbII aBTOMaTU3UPOBAHHBIN JIEKTPONPUBO]

VY4yeOHas - mpakTHKa MO MOJIyYEHUIO EPBUYHBIX HABBIKOB HAYYHO-HCCIIEOBATEILCKOM
paboThl

3HaHus (YMEHMs, BIaJIEeHUs ), OJyYEHHbIE IPU U3Y4YEeHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXO0IUMBI JJ1s1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

IIponsBoacTBEHHAs - HAYUYHO-HUCCIIEN0BATENbCKAs paboTa

IloaroToBka k caaye U ciaya rocyAapCTBEHHOTO IK3aMeHa

3 Kommnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/IbTaThl 00y4eHHs

B pesynbpTaTe ocBOeHUS TUCHUIUIUHBI (MOTy 1) « OCHOBBI MH)KEHEPHOTO AKCIIEPUMEHTa)
00yJaroIuiics T0HKeH 00J1aaTh CIEAYOIIMMHU KOMIICTCHITUSIMU

Konx nanukaTtopa NHaukatop 10CTHKEHUS KOMIIETCHITUN

OIIK-2 Crioco6eH NpuMEeHATh COBPEMEHHBIE METObI UCCIICIOBAHMS, OIIEHUBATH U TIPEICTABIIATH
pe3yILTAThI BRINOJIHEHHOH pabOThHI

OIlK-2.1 BriOupaeT u TpUMEHSET COBPEMEHHBIE METOJIbl TEOPETUUYCCKUX U
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUM C YYETOM aBTOMATHU3MPOBAHHBIX W
KOMIIBIOTEPHBIX CPEJICTB

OIIK-2.2 OneHuBaeT M TPENCTABIACT PE3YyJIbTaThl BBIMIOJHEHHONW pabOTHI B BHJIEC
OTUYETOB U MPE3EHTAIMHA




4. CTpyKTypa, 00b€M U coep:KaHue T CHUIIIMHBI (MOYJIs1)
OOmast TpyI0EMKOCTh AUCHUIUIMHBI COCTABIISCT / 3aYETHBIX €IUHHIl 252 akaJ. 4acoB, B TOM
qucie:
— KOHTaKTHas paborta — 8,6 akaJ. 4acos:
— aynuTopHas — 6 akaJl. 9acos;
— BHeayIuTOpHast — 2,6 akaj. 9acos;
— camocTosTenbHas pabota — 234, 7 akaj. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;
— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. gac

dopma aTTecTaluy - SK3aMEH

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

dopma TeKyILEero
Bun KOHTpOJIS
CaMOCTOSITENEHOM |  yCIIEBAEMOCTH U
paboThI MPOMEKYTOUHON
aTTecTalluu

Kon
KOMIICTCHIIUHA

Paznen/ Tema
JIUACLUTUTIHBI

Kypc

nab. | mpakr.
3aH. | 3aH.

pabota cryaeHTa

Jlek.

CamocTosTenpHast

1. Pazpen 1

CamocrosTensHOe
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTyphbl
Tlouck
JIOTIOTHUTENBHON
UH(POPMAIIH IO
3aJ]aHHOU Teme
(pabora c
o6ubnuorpaguuec
KUM MaTepuajamy,
CIIPaBOYHUKAMH,
KaTaJIoraMHy,
CIIOBApsMH,
SHUUKIIONEUSMU

).

YCTHBIH OIpoC
CTYZICHTOB IO
M3Y4YEeHHOU TeMe

OIIK-2.1,

1.1 OcHOBHBIE IOHATHSA 2 0,5 2 OIIK-2.2

Wroro no pazaeny 0,5 2

2. Pasnen 2




2.1

Me’I‘pOﬂOFI/I‘ISCKOC

obecrieueHue
SKCIEPUMEHTAIILHBIX
HCCIICIOBAaHUI

0,1

0,1

40

CamocrosTensHoe
U3ydeHHe yaeOHOH
Y HaY4HOH
JIMTEPATYPHI
Ionck
JIONOJTHUTENIbHON
UH(POPMAITHH 10
3a/laHHOM TeMe
(paborta ¢
oubnurorpaduyec
KHM MaTtepHaiamu,
CIPaBOYHHUKAMH,
KaTaJIoraMy,
CIIOBapsIMH,
SHIMKJIONEANUSIMH

).

YCTHBII OIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

0,1

0,1

40

3. Paznmen 3

3.1 MHUcrounuku omuOOK
MIPU U3MEPEHUAX

0,1

0,1

30

CamocrosiTenbHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPaTyphI
Tlouck
JIOTIOTHUTENBHON
UH(POPMAIIH IO
3a/1aHHOM TeMe
(pabora c
6ubnuorpaguuec
KUM MaTepuajamy,
CIIPaBOYHUKAMHY,
KaTaJIoraMy,
CIIOBAPSMH,
SHUMKIIONETUSMU

).

YCTHBIH OIpoc
CTYZICHTOB IO
H3Yy4YEeHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

0,1

0,1

30

4. Pazpnen 4

4.1

cnydaiiHbIX (aKTOPOB Ha
Pe3yIbTaThl KCIIEPHMEHTA

Ornenka BIIUSHHS

0,1

0,1

15

CamocTosiTensHoe
U3y4CHUE YUCOHOM
Y HAyIHOH
JIUTEPaTyphI
Tlouck
JIOIOJIHUTEIHLHON
UHPOPMAIIH IO
3aJaHHON TEME
(pabota ¢
o6ubnuorpaguuec
KUM MaTepuajaMu,
CIIPaBOYHUKAMH,
KaTaJIOraMH,
CIIOBApSMH,
SHIUKIIONETUSAMU

).

YCTHBIHN OIpOC
CTYIICHTOB TIO
M3YyYEeHHOU TeMe

OIIK-2.1,
OIIK-2.2

Hroro no pazpeny

0,1

0,1

15

5. Pasgen 5




TIOJIOKCHUA
BCIIMYHUHEI

5.1 XapaKTepUCTUKA
CIIy4aiiHOI

0,1

0,1

20

Y HaY4HOH
JIMTEPATYPHI
Ionck
JIOTIOJTHUTENBHON
UH(POPMAITHH 10
3aJJaHHOU Teme
(paborta ¢
oubnurorpaduyec
KUM MaTepuaiaMu,
CMIPaBOYHUKAMH,
KaTaJoraMHy,
CITOBapSIMH,
SHITUKIIOTSTSIMU

).

CamocrosTensHoe
U3ydeHHe yaeOHOH

YCTHBII OIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

0,1

0,1

20

6. Pa3zen 6

6.1 HopmanbHblii 3aKOH
pacnpeneneHust ciy4aiHoi
BEJINYMHbI

0,1

0,1

15

CamocrosiTenbHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPaTyphI
Tlouck
JIOTIOTHUTENBHON
UH(POPMAIIH IO
3a/1aHHOM TeMe
(pabora c
6ubnuorpaguuec
KUM MaTepuajamy,
CIIPaBOYHUKAMHY,
KaTaJIoraMy,
CIIOBAPSMH,
SHUMKIIONETUSMU

).

YCTHBIH OIpoc
CTYZICHTOB IO
H3Yy4YEeHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

0,1

0,1

15

7. Pazmen 7

7.1  OcHoBHBIE
MaTEeMaTHYECKOU
CTATUCTHUKHA

3a1a4yu

0,1

0,1

20

CamocTosiTensHoe
U3y4CHUE YUCOHOM
Y HAyIHOH
JIUTEPaTyphI
Tlouck
JIOIOJIHUTEIHLHON
UHPOPMAIIH IO
3aJaHHON TEME
(pabota ¢
o6ubnuorpaguuec
KUM MaTepuajaMu,
CIIPaBOYHUKAMH,
KaTaJIOraMH,
CIIOBApSMH,
SHIUKIIONETUSAMU

).

YCTHBIHN OIpOC
CTYIICHTOB TIO
M3YyYEeHHOU TeMe

OIIK-2.1,
OIIK-2.2

Hroro no pazpeny

0,1

0,1

20

8. Pasnen 8




KPUTEPHHU u
[IPUMEHEHUE

8.1 CTaTHCTHYECKHE

ux

0,1

0,1

20

Y HaY4HOH
JIMTEPATYPHI
Ionck
JIOTIOJTHUTENBHON
UH(POPMAITHH 10
3aJJaHHOU Teme
(paborta ¢
oubnurorpaduyec

CMIPaBOYHUKAMH,
KaTaJoraMHy,
CITOBapSIMH,

SHITUKIIOTSTSIMU

).

CamocrosTensHoe
U3ydeHHe yaeOHOH

KUM MaTCpHajiaMu,

YCTHBII OIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

0,1

0,1

20

9. Pazzmen 9

aHaJIn3

9.1 JlycniepCHOHHBIH

0,1

0,1

15,55

CaMocTosATeIbHOS

U Hay4HOH
JIUTEPATYpPhI
Tlouck
JIOTIOTHUTENBHON
UH(POPMAIIH IO
3a/1aHHOM TeMe
(pabora c
6ubnuorpaguuec
KUM MaTepuajamy,
CIIPaBOYHUKAMHY,
KaTaJIoraMy,
CIIOBAPSMH,
SHUMKIIONETUSMU

).

u3ydyeHue yueOHoi

YCTHBIH OIpoc
CTYZICHTOB IO
H3Yy4YEeHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

0,1

0,1

15,55

10. Pazgen 10

10.1 YpaBHenue perpeccuu

0,1

0,1

15

CamocTosiTensHoe
U3y4CHUE YUCOHOM
Y HAyIHOH
JIUTEPaTyphI
Tlouck
JIOIOJIHUTEIHLHON
UHPOPMAIIH IO
3aJaHHON TEME
(pabota ¢
o6ubnuorpaguuec
KUM MaTepHajaMu,
CIIPaBOYHUKAMH,
KaTaJIOraMH,
CIIOBApSMH,
SHIUKIIONETUSAMU

).

YCTHBIHN OIpOC
CTYIICHTOB TIO
M3YyYEeHHOU TeMe

OIIK-2.1,
OIIK-2.2

Hroro no pazpeny

0,1

0,1

15

11. Pa3zpmen 11




11.1 Perpeccrnonnslit
aHanus

0,1

0,1

Y HaY4HOH
JIMTEPATYPHI

Ionck
JIOTIOJTHUTENBHON
UH(POPMAITHH 10
3aJJaHHOU Teme

15

(paborta ¢
oubnurorpaduyec
KUM MaTepuaiaMu,
CMIPaBOYHUKAMH,
KaTaJoraMHy,
CITOBapSIMH,
SHITUKIIOTSTSIMU

).

CamocrosTensHoe
U3ydeHHe yaeOHOH

YCTHBII OIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

0,1

0,1

15

12. Pazpen 12

12.1 OCHOBBI
TUTAHUPOBAHUSI
IKCIIEPUMEHTA

0,1

0,1

CamocrosiTenbHOe
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPaTyphI
Tlouck
JIOTIOTHUTENBHON
UH(POPMAIIH IO
3a/1aHHOM TeMe
(pabora c
6ubnuorpaguuec
KUM MaTepuajamy,
CIIPaBOYHUKAMHY,
KaTaJIoraMy,
CIIOBAPSMH,
SHUMKIIONETUSMU

).

13,95

YCTHBIH OIpoc
CTYZICHTOB IO
H3Yy4YEeHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

0,1

0,1

13,95

13. Pazgen 13

131 [TnanupoBanue
9KCICPUMEHTA HPH TTOUCKE
ONTHUMAIIBHBIX YCIIOBHUIA

0,9

24

CamocTosiTensHoe
U3y4CHUE YUCOHOM
Y HAyIHOH
JIUTEPaTyphI
Tlouck
JIOIOJIHUTEIHLHON
UHPOPMAIIH IO
13.2 3aJaHHON TEME
(pabota ¢
o6ubnuorpaguuec
KUM MaTepuajaMu,
CIIPaBOYHUKAMH,
KaTaJIOraMH,
CIIOBApSMH,
SHIUKIIONETUSAMU

).

YCTHBIHN OIpOC
CTYIICHTOB TIO
M3YYEeHHOU TeMe

OIIK-2.1,
OIIK-2.2

Hroro no pazpeny

0,9

24

13,2

14. Pa3zpnen 14

14.1 BueaynuropHas
KOHTaKTHas paboTa

OIIK-2.1,
OIIK-2.2

Uroro no pazneny




15. Pa3znen 15

15.1 Dx3amen

OIIK-2.1,
OIIK-2.2

Hroro no paszgeny

HWroro 3a cemectp

234,7

OK3aMCH

Hroro no JUCHUITINHE

234,7

9K3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3auMM  NPEAYCMOTPEHHBIX BUJOB Y4eOHOM paboThl B KayecTBE
00pa3oBaTeNbHBIX TEXHOJIOTUI B MPENOIaBaHUU JAUCIUILIMHBI UCTIONB3YIOTCS TPAJUIIMOHHAS U
nH(OPMAIMOHHO-KOMMYHUKAITMOHHAs 00pa3zoBaTebHble TexHoyoruu. Ilepeaaya HeoOXoaAUuMbIX
TEOPETHUYECKUX 3HAHWM W (OPMHPOBAHUE OCHOBHBIX IPEICTABICHUH MPOUCXOIUT C
HCI0JIb30BAHUEM MYJIbTUMEUITHOTO 000py10BaHUS.

[Ipu npoBeaeHUN MPAKTUUECKUX 3aHATUN UCIOJB3YIOTCS paboTa B KOMaH/JE U METObI
WHGOPMAIIMOHHBIX TEXHOJIOTHH.

6 YueGHO-MeTOANYeCKOe o0ecTiedeHHe CAMOCTOSITe/IbHOI padoThl 00yUyaroLIMXcs
[IpencraBneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /Il POBEAeHU NPOMEKYTOUYHOH aTTeCTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIUIITTHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. PamnonoB A. A. [TnanupoBaHue SKCriepuMenTa : yueOHoe nocodue [1is By30B] / A. A.
Pagnonos, B. B. Illoxun ; Marautoropckuii roc. texuudyecknii yH-T um. I'. M. Hocona. -
Marnutoropck : MI'TY um. I'. UI. Hocosa, 2020. - 1 CD-ROM. - 3arn. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2647. - Tekcr : 3JIEKTPOHHBIN.
*MakpooObeKT

2. JIykpsinoB, C. M. OCHOBBI MH)XEHEPHOTO JKCIepuMeHTa : yueOHoe mocooue / C.U.
JIykesinoB, A.H. [1anoB, A.E. BacunseB. — Mocksa : PUOP : UH®PA-M, 2023. — 99 c. —
(Beicree oGpazoBanue). - ISBN 978-5-369-01301-4. - Tekcr : smektpoHHsid. - URL:
https://znanium.com/catalog/product/1911175 (mara oOpamenus: 25.04.2024). — Pexum
JOCTYyTIa: TI0 TOJITHUCKE.

*PEXXUM [TPOCMOTPA MAKPOOBBEKTOB

1. Tlepeiitu mo anpecy osnekrpoHHoit Oubmmoreku MI'TY wmm. I'. U. Hocosa

https://host.megaprolib.net/MP0109/Web.

2. IIpousBectu aBTopu3anuio Ha nopraie (JioruH: PaMuIns Ha PyCCKOM SI3bIKE, TapOJIb:
HOMEp YUTATEIILCKOTO OnieTa)

3. AKTUBU3HUPOBATH TUIIEPCCHUIKY MAaKpOOOBEKTA.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Hxnsip, M.®. OcHoBbl HayuHbIX uccienoBanuil [Tekcr]: YuebHoe mocobue amns
0akagaBpoB / M.®. [Iksstp. - 4-e uza. - M.: Jlamkos u K, 2012. - 244 c.: 60x84 1/16. (nepemer)
— pexum nocrtyma: http://znanium.com/index.php?logout=1 - 3armaBue c skpana - ISBN
978-5-394-01800-8

2.PeokkoB, W. b. OCHOBBI Hay4HBIX HcCieaoBaHui 1 n3ooperarenscTa / . b. PeikkoB.
— 6-e uzn., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 224 ¢. — ISBN 978-5-507-47106-5. —
Texcr : onextponusiii // Jlame : o2nekTpoHHO-OMONMoOTeuynas cuctema. — URL:
https://e.lanbook.com/book/328550 (mata obpamienus: 25.04.2024). — Pexxum goctyma: st
aBTOPU3. TIOJIH30BATENEH.

B) MeToauyeckne yKazaHus:

1. OCHOBBI Hay4HBIX HCCICIOBAaHUIN . MeToanMveckue ykasanusi / cocraBurenu b. T.
Maptsinos, I'. JI. boromac. — Cankr-IlerepOypr : CIIOIJITY, 2018. — 24 c. — Teker :
anekTponusd /[ Jlanp . DNEeKTpOHHO-OuMOmmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/111136 (nata oOpamienus: 25.04.2024). — Pexxum goctyna: s



https://host.megaprolib.net/MP0109/Download/MObject/2647
https://znanium.com/catalog/product/1911175
https://host.megaprolib.net/MP0109/Web.%202
https://host.megaprolib.net/MP0109/Web.%202
http://znanium.com/index.php?logout=1
https://e.lanbook.com/book/328550
https://e.lanbook.com/book/111136

aBTOPU3. I10JIb30BATEIICH.

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypcen:

IIporpammHoe obecneueHue

HaumenoBanue o
1o Ne morosopa Cpox neiicTBUS JIULIEH3UU
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional
7Zip CBOOOJIHO  pacnpoCTpaHsIeMOe 06ecCpOovHO
STATISTICA B.6 [K-139-08 o1 22.12.2008 0eCCpOUHO
FAR Manager CBOOOJHO PacCIpOCTPaHIEMOE 0OEeCCPOYHO

IIpodeccuonaibHbie 6a3bI JAHHBIX H HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBaunune xypca CchLIKa

IJIeKTpOHHbIC pecypent dubmuorexn MITY . https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa

denepaabHOE  TOCYIapCTBEHHOE  OFODKETHOE
yUpexaeHne «DenepanbHbIi urcturyt|URL: http://www1.fips.ru/
POMBIILIEHHON COOCTBEHHOCTH

ITouckoBas cuctema Axamemuss Google (Google

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

Scholar)

HanvoHnanbHast HHpOPMaNMOHHO-aHATUTHICCKAS

cucreMa — Poccuiickuii  unaexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBauus (PMHIL)

OnekTpoHHas 0aza MEpPHOIUYECKUX M3MaHui East
View Information Services, OO0 «MIBUC»
9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00eCTIeYCHNE TUCIUTUIMHBI BKITFOUACT:
JlekunoHHass ayauTopus MynbTHMEIUHHBIE CpEICTBa XpaHEHHs, Nepeiaadyd |
npeacTaBieHus nHpopmammu (a.227)

KommnbrorepHbiit kinace IlepconanbHbie KoMibioTepsl ¢ makerom MS Office, Beixogom B
WuTepHeT W ¢ JIOCTYIOM B AJIGKTPOHHYKO HH(POPMAIMOHHO-00pPa30BaTEIBHYIO CPEIy
yHHUBepcuTeTa (a.227a)

[TomeriieHre It CAaMOCTOSITENIbHON paboThl 00yuaronuxcs [lepcoHanbHbIe KOMITBIOTEPHI
¢ maketom MS Office, Matlab+Simulink u Beixomom B IHTEpHET U € TOCTYIIOM B 3JIE€KTPOHHYIO
nH(popMalMOHHO-00pa30BaTeNbHYIO Cpely yHUBEpcuTeTa (a.227a)

[lomemenne st XpaHeHMs U NPO(UIAKTHYECKOTO OOCITYy)KMBaHUS  y4eOHOTO
oOopynoBanuss CTemnaxu Uil XpaHEHHsl y4eOHO-METOJIMYECKON IOKyMEHTaluH, celdbr s
XpaHeHus yueOHoro o6opynoBanus. IHCTpyMeHTHI 11l peMOHTa Ja00paTOPHOTO 000pyI0BaHUS


https://host.megaprolib.net/MP0109/Web
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[Tpunoxxenue 1
Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHne CAMOCTOATEIbHOH padoThl 00yYaromuxcs

AyoumopHnas camocmosmenvHas paboma CmMyOeHmo8 HA NPAKMUYECKUX 3aHAMUsIX
ocyuwjecmensaemcsi noo KOHMpoaem npenodasamens 6 6ude peuleHus 3adai, Komopule
onpeoessiem npenooasamenv 0 CmyoeHmd.

Ilpumepnvie ayoumopHvle KOHMPOILHBIE PAOOMbI
HOPMAJIbHBIN 3AKOH PACIHPEJIEJTEHU S CTYYAVMHOM BEJITMYHUHBI

Ipumep. Onpenenuts BEPOSATHOCTH TOTO, YTO COTIPOTUBIICHNE PE3UCTOPOB B IMMAPTHH,
IIPUTOTOBIEHHO K OTIPaBKe, He IIPeBocXoauT 50 OM, ecii H3BECTHO, 9To 4 = 45 OM u o = 25
OM?, 3aK0H pacrpeIeIeH s HOPMATbHEIIA.

OCHOBHBIE 3AJJTAYH MATEMATHYECKOM CTATUCTUKH

IIpumep. TpebyeTcst ONEHUTH, MAaTEMaTUUYECKOE OXKHJIAHHE TOKA MEPETrOpaHus TUIABKUX
BCTABOK MapTuH npeaoxpanutenei tuna [1P-2 ¢ HoMuHaIbHBIM TOKOM OTKIIOYEHUS lore =100 A,
€CIM W3BECTHA TeHepalibHAs JHUCIIEPCHsS TOKa TeperopaHusi (Ha OCHOBAaHWU TPEIBIIYIIHX

UCIBITAaHUN), paBHast GIZ = 25 A? i pe3ynbTaT OJHOTO HCIIBITAHHS MPEIOXPAHHUTENS U3 ITOM

naptuu lo = 95 A. 3akoH pacrpeneneHusl 3HAYCHWH TOKa TEpEropaHusi HOpPMaNbHBIA. J{is
peleHus 3a1a4u ucrnonb3yeMm U-pacnpeneneHue.

Ipumep. Onpenenuts 00beM BEIOOPKH (KOJTMYECTBO U3MEPEHHUH ), IIO3BOJISIOIINI OTICHUTh
L4 TOKa Meperopanys MpeaoXpanuTeieil ¢ Tounoctbio 1 A u ¢ p = 0,95, ecay M3BECTHO, YTO

ol =16 A2
2
n> (2—24 -1.96] = 63.

IIpumep. Ilpu o6pabotke BbIOOPKM u3 10 HaOMOIEHWN 3HAYCHUH EMKOCTEH
xoHzeHcatopos nomydeHo C =98 Mk®. M3BeCTHO, YTO 3aKOH paclpeieleHds HOPMAJIbHBIM,

O'é = 25 Mx®?. [TpoBepuTH rUNOTE3y O TOM, uTo tic =100 Mk®D, T.e. Ho:uc = 100 Mx®; Hy:pc #
100 mMx®.

CTATUCTUYECKHUE KPUTEPUU U UX IPUMEHEHHUE
Kpurepuii Crbrogenra
IIpumep. Nmeercs msITh U3MEpPEHUN BPEMEHU OTKIIOUYEHUS MACISIHOTO BBIKITIOYATENS 71=
0,05 ¢c; =008 c; 3=0.1c; m=0.1cumn =0.06c. TpeOyercs OlEHUTh reHEpPaTHHOE

MaTEMAaTHYCCKOC OKHUAAHUC BPEMCHH OTKIOUCHHUA (& C HOBepHTeHBHOﬁ BCPOATHOCTBIO p = 0.95.
3aKkoH pacnpeaciCHus HOpMaHBHBIﬁ.

IIpumep. Jlns ycnoBuit npeAbIAyIIEro MpruMepa MPOBEPUTh TUIOTE3Y O TOM, uTo fi& = 0,05¢
Ha ypoBHe 3HaunMocTu ( = 0,05, T.e. Ho:z = 0.05¢; Hiizee # 0,05c¢.

Kpurepuii Ilmpcona

Ipumep. Onpenenuts HHTEPBATBHYIO OLIEHKY Gf ¢ p = 0.9 HopmaJIbHO pacpeeIeHHON



cilydaiiHOM BenuuuHbl X, €CJIM Ha OCHOBAHUU AECATU U3MEPEHUI M10JIy4eHO Sf =2.

IIpumep. IlpoBeputrh rumore’sy O TOM, 4YTO TEHEpajbHAas JAUCIEPCHS HOPMAIBHO
pacnpezeneHHoil ciydaiinoi Benuuunbl X, Ho: af =4 (H1: af #4), Ha ypoBHe 3HaunmoctH = 0.1
JUI yCIIOBUM MPEIbIYLIET0 IpUMepa.

Kpurepuii ®umepa

IIpumep. CpaBHUBaIOTCSI IOKa3aHUS JIBYX BOJbTMETpoB, KaxasiM mnpubopom
IIPOU3BEJICHO II0 CEMb 3aMEPOB, IPUUYEM JIUCIIEPCHs MOKA3aHUI MEepBOro Mpubopa COCTABIAET

s/=10.2 B a Broporo — s2= 3.8 B%. Heo0X0MMO BBISACHUTD, 4eM 00YCIOBICHO PACX0XKIACHHE
qUcnepcHil: 1ubo Bropoit mpubdop 6osee ToueH, MO0 pacXoXIeHHUEe JUCTIEPCHI CITydalHo.

Kpurepuii Koxpena

IIpumep. IlpoBepurh rumnore’y o6 OJHOPOJHOCTH HYETHIPEX BBIOOPOUHBIX JIUCHEPCHUH,
paBHBIX 512 =8, 522 =4; S32= 2u SfZ 10, u onpenenennsix ¢ fi = 10 Ha ypoBHE 3HAYUMOCTH ( =
0.05.

T-KpUTepHi

IIpumep. Ha onHoM u3 NSTH OJMHAKOBBIX arperatoB (TPETbEM), BBIMOJHSIIOUIUX
OJIHOTHITHBIE OTIepaIliH, ObUIH BHEAPEHBI MEPOTIPUSATHS 110 SKOHOMHUU 3IEKTpodHepruu. OLleHUTh
ux 3(p(GEeKTHBHOCTh, €CIH 3aPErMCTPUPOBAHHOE MECSYHOE IMOTPEOICHUE SHEPTHH KaXIbIM
arperatom coctasisier W1 = 10 MBtu; W7 = 12 MBt4; W3 = 8§ MBT4; W4 = 9 MBT4; W5 = 11
MBTu. Kak u npezmnosiaraioch, pacxoj SHEprud Ha TPETheM arperate MuUHUMaiieH. HeoOxoammo
BBISICHUTh, 4YeM OOYCJOBJIIEH MHHHMAJBHBIA pacxoj]] Ha TPEThEM arperare — Ciay4aiHbIM
OTKJIOHEHUEM WJIH BHEJAPECHHBIMU MEPOIPUSITUSIMH.

JIACIIEPCUOHHBIN AHAJIN3

IIpumep. PaccMOTpMM JaHHBIC IO CPOKY CIYXOBI 3JCKTPHYSCKUX JIAMII B YETBIPEX
MapTHSX.
Tabmuua 10.1
PesynbTaThl H3MeEpeHHs CPOKa CITYXKObI JIaMIT

Ne Cpox CITYKOBI

napTuy | aekTpojgamn X (B | 2X Ng | X

JaMIl | ThICSYaX 4acoB)

1 1,60; 1,61, 1,65; 1,68
1,68; 1,70; 1,72; | 11,76 | 7
1,80

2 1,58; 1,64, 1,64, 1,66
1,70; 1,75 83l |5

3 1,46; 1,55; 1,60; 1,64
1,62; 1,64, 1,66; | 13,09 | 8
1,74; 1,82

4 1,51, 1,52; 1,53; 1,57
167 1,60, 168 94l |6

42,57 | 26 | 1,64

I[J'IH HU3TOTOBJICHUS KaXKOoi MnapTun Jamil ObliIa B3sTa IIPOBOJIOKA pa3HbIX COPTOB; BCC
IpovUC yCIIOBUA ITPOU3BOACTBA ObLIH OJIMHAKOBBIMHM IS KaXK 01 IapTuu. Tpe6yeTc;1 BBISICHUTD,



OTIMYAIOTCS JIM TapTHH JIaMI MeXJIy co0oi 1o cpoky ciuyxObl. Ecimu orBer Oymer
II0JIOKUTETIBHBIM, TO MOYKHO JAyMaTh, 4YTO KaU€CTBO IPOBOJIOKU JEHCTBUTEIBHO BJIHUAET HAa CPOK
CIly’KObI, W, CJIEJOBATEJIbHO, Ui CTaHJAPTH3AIMKA IPOU3BOJCTBA DSJICKTPUUYECKUX JIAMII
HE00X0IMMO OCTUTHYTH OO0JIBIIEH OTHOPOJHOCTH MTPOBOJIOKH BO BCEX MAPTHUSX.

Ipumep. Heo6x0auM0 MPOBEPHUTH HYJIEBYIO THIIOTE3Y, COCTOSIIYIO B TOM, YTO UCXOIHBIC
pa3Mepsl IMpoKaTa Ha MPOBOJOYHOM CTaHE C MHOTOBAJIKOBBIMU KaquOpaMu HE BIMSIOT Ha
pa3Mepsl IIpoKara IOcCJe MEpPBON KIETH ABYXKJIETEBOIO IMPOKAaTHOTro crtaHa. C 3TOH IelNbio
MPOBOIMUIIACH TIPOKATKa 00pa3lioB MPOBOJIOKU C Pa3HBIMU UCXOJTHBIMU aAuaMeTrpamu: 6,39 MM u
6,12 mMm. Ha BbIXO/1i€ TTOCIIE KJIETH IPOBOIUIIOCH M3MEPEHUE Pa3MepOB MPOPHIIS 10 TUaroHasIM
«d» 1 B HANIPaBJICHUH 0OKATHS «@».

Tabnuua 10.7
Pe3ynbrarsl u3mMepeHus pazmMepoB Mpoduiis Mpu MpOKaTKe IPOBOJIOKU AUaMeTpoM 6,39 MM

Ne o6pasmioB | pazmep Cpennue [IpeobpazoBanHOE [Tpumeuanue
3HAYCHUS CpejiHee 3HaUCHHUE
pasMepoB, MM
1 a 5,198 18 Kaxnoe 3HaueHue
d 6,440 240 pasmepa
2 a 5,204 24 yBesmmdaeHo B 1000
d 6,448 248 pa3 U YMEHBIIIECHO:
3 a 5,200 20 «a» - Ha 5180
d 6,470 270 «d» - na 6200
4 a 5,192 12
d 6,444 244
5 a 5,196 16
d 6,440 240

Tabmuma 10.8
Pe3ynbTaThl H3MepeHus pa3MepoB POGUIIS IPH MPOKATKE ITPOBOJIOKH JUaMeTpoM 6,12 MM

Ne o6pasmoB | Pasmep Cpennue [IpeobpazoBanHOE [Ipumeuanue
3HauCHUs cpenHee 3HaUeHUe
pa3MepoB, MM
1 a 5,191 11 Kaxnoe 3Hauenune
d 6,205 5 pa3mepa
2 a 5,188 8 yBeauueHo B 1000
d 6,198 -2 pa3 U YMEHBIIEHO:
3 a 5,186 6 «a» - Ha 5180
d 6,202 2 «d» - Ha 6200
4 a 5,185 5
d 6,216 16
5 a 5,182 2
d 6,212 12
3aganus

1. HpOBeCTI/I OLICHKY BJIMSHHA U3MEHEHHI npeacia TCKy4CeCTr NpOKaTbIBACMOTO METaJllla
Ha OTKJIOHCHHUSA pasMEcpoB HpO(I)I/IJ'ISI NOoCJIC NPOKAaTKU B nepBoﬁ KIJIICTU YCTBIPCXKIICTHLCBOT'O
IMPOKATHOI'O CTaHa.



Tabmuua 10.11

Pe3ynbraThl n3MepeHus pa3MepoB MpoduIIst MpH MPOKaTKE MPOBOJIOKHU C MPEIEIOM

TeKydecTd MeTaya 43 Kre/Mm”.

2

No pasm Cpennue [IpeobpazoBanHoe [Tpumeuanu
o0pa3IoB ep 3HAYCHHS CpeIHee 3HAYCHUE e
pa3MepoB, MM

1 a 5,192 -8 Kaxmoe

d 6,558 -62 3Ha4YCHUE pa3Mepa
2 a 5,221 21 yBesmmaeHo B 1000

d 6,660 40 pa3 U YMEHBIIEHO:
3 a 5,227 27 «a» - Ha

d 6,660 50 5200
4 a «d» - Ha

d 6620
5 a

d

Taomuma 10.12

Pe3yibTaThl H3MEpPEHHs Pa3MepOB MPOQUIIS IIPH MPOKATKE IPOBOJIOKH C IPEIEIOM
TeKy4ecTH MeTasia 65,9 Kkre/mMm?

No Pa3zm Cpennue [IpeobpazoBanHOE [Tpumevanu
00pasIoB ep 3HAYCHUS CpeHee 3HAYCHUE e
pa3MepoB, MM

1 a 5,225 25 Kaxnoe

d 6,684 64 3HA4YCHHUE pazMepa
2 a 5,229 29 yBenuueHno B 1000

d 6,650 30 pa3 ¥ yMEHBIIICHO:
3 a 5,220 20 «»- Ha

d 6,651 31 5200
4 a 5,229 29 «d» - Ha

d 6,666 46 6620
5 a 5,232 32

d 6,626 6

2. [IpoBecTu OLIEHKY BIMSHUSA U3MEHEHUN Kod(puireHTa TpeHus B oyare Aegopmaiuu Ha
OTKJIOHEHUS pa3MepoB MpouIIs MOCe MPOKATKH B TIEPBON KIIETH.

Tabmuua 10.15

Pe3ynbpTaThl H3MepeHHs pa3MepoB MpoduIIst MpHU NPOKAaTKE HAa CYXUX BaJlKax

Ne pasm Cpennue [TpeoOpa3oBanHOE ITpumeuann
o0pa3ioB ep 3HAa4YeHUs cpeHee 3HaueHue e
pa3MepoB, MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3Ha4YeHHUe pazMepa
2 a 5,229 29 yBeauueHo B 1000
d 6,650 30 pa3 U yMEHBIIICHO:




3 a 5,220 20
d 6,651 31

4 a 5,229 29
d 6,666 46

5 a 5,232 32
d 6,626 6

«» - Ha
5200
«d» - Ha

6620

Taomuma 10.16

PesynbTaThl n3MepeHus pa3MepoB MpoduIIst Mpyu NPOKATKE MPOBOJIOKU ¢ MUHEPATbHBIM

MaciioM
Ne Pazm Cpennue [IpeoOpazoBanHOE [Tpumeuanu
00pasioB ep 3HAYCHUS CpejiHee 3HAUCHHUE e
pa3sMepoB, MM

1 a 5,184 -16 Kaxmoe

d 6,527 -93 3HaYeHHE pa3Mepa
2 a 5,178 -22 yBesmmaeHo B 1000

d 6,521 -99 pa3 ¥ YMEHBIIIEHO:
3 a 5,181 -19 «»- Ha

d 6,544 -76 5200
4 a «d» - Ha

d 6620
5 a

d

3. [IpoBecTu O1IeHKY BIMSHUS U3MEHEHUN BETMYMHBI HATSDKCHHS MEXTy TIEPBOM M BTOPOI
KJIETBHIO IIPOKATHOTO CTaHA HAa OTKJIOHEHUS pa3MepoB Mpoduis mocie NpoKaTky B EPBOM KIIETH.

Tabmuma 10.19

Pe3ynbTarel u3MepeHus pazMepoB MpoQuiis Ipu MpPOKaTKe MPOBOJIOKH 0€3 HATSHKEHUS

No pasm Cpennue [IpeobpazoBanHOE [Ipumeyanu
o0pa31oB ep 3HAUCHUS CpenHee 3HAUCHUe e
pa3MepoB, MM

1 a 5,291 -9 Kaxnoe

d 7,053 53 3Ha4YeHHE pa3Mepa
2 a 5,303 3 yBeauueHo B 1000

d 7,054 54 pa3 U YMEHBUIEHO:
3 a 5,329 29 «»- Ha

d 7,098 98 5300
4 a 5,334 34 «d» - Ha

d 7,045 45 7000
5 a 5,340 40

d 7,084 84




Ta6muna 10.20

Pe3ynbTatel u3MepeHust pa3MepoB MPOQUIIs IPH MPOKATKE MPOBOJIOKU ¢ BETUIHHON
MeEXKIIeTEBOro HaTspkeHusa 500 kre.

Ne Pazm Cpennue [IpeoOpa3oBanHOE [Tpumeuanu
00pa3ioB ep 3HAYCHHUSI Cpe/iHee 3HAUYCHHE e
pa3mMepoB, MM

1 a 5,185 -115 Kaxmoe

d 6,922 -78 3Ha4YCHHUE pa3Mepa
2 a 5,247 -53 yBesmdaeHo B 1000

d 7,083 83 pa3 U YMEHBIIEHO:
3 a 5,223 =77 «»- Ha

d 6,908 -92 5300
4 a 5,219 -81 «d» - na

d 7,079 79 7000
5 a 5,224 -76

d 6,959 -41

Ha o1HOM 13 5 OJTHOTUITHBIX TEXHOJIOTUYECKUX arperaToB (Ha Y€TBEPTOM) BHEIPEHbI
MEPOTIPUATHS, 3@ CYET KOTOPBIX MPEAINOJIOKUTETFHO MOKHO MOIYYUTh 3()(PEKT OT IKOHOMUU
ANIEKTpO3HEpPruu. B TeueHnn 6 mecsieB Ha arperatax NpoU3BOAUINCH U3MEPEHUS TOTPEOIEHHOM
3JIEKTPO’HEPIUu. Pe3ynbraTsl peacTaBieHbl B TaOIMLIE

Howmep arperara BenuurHaa moTpeOiIeHUs AIEKTPOIHEPTHH 110 MECSIIaM,
MBrt*4ac
1 10 10,4 10,8 9,5 10,1
2 9,9 10,2 11 10,9 9,7
3 9,7 9,6 10,1 9,8 10,1
4 9,4 9,5 9,5 10 9.3
5 9,8 9,9 10,3 10,4 10,1

Heo6xo1uMo BBISICHUTH, 1EHCTBUTENIBHO JIM BHEAPEHHBIE MEPOTIPUATHS
CYIIECTBEHHBIM 00pa30M BIIUSAIOT HA OTPEOJICHHYIO AIEKTPOIHEPTHIO.

YPABHEHUE PEI'PECCUM

IIpumep. Omnpenenutsb K03PPUIHEHTH perpeccud MoJenu 1-To Mmopsjika Ha OCHOBaHUH
creaytomei TaOluIbl pe3ynbTaToB.

Tabmuua 11.1
Pe3ynbTathl aKCiepuMeHTa

X 0 1 2 3

Y 1.2 8 > 155 28.6

ATpHOpHO U3BECTHO, 4TO Y — HOPMAIbHO pacmpeseNieHHas CIOy4aifHas BEIHYHHA C
MOCTOSIHHOM JUCIIEPCUEN.



Hpumep. Onpenenuts k03pPUITUEHTHI perpeccuu 2 MOpsiIKa MO JAaHHBIM IPEAbIIYIIETO
npuMepa.

PETPECCUOHHBIV AHAJIV3

IIpumep. IIpoBecTu perpecCHOHHBIM aHaIU3 YPABHEHUM, NMOJYYEHHBIX B IIPEABIIYIINX
IpuMepax

A
Y =-1.01+9.19- X;
A
Y =112+282-X +213-X>.

3JEMEHTHI INTAHUPOBAHMSA SKCIIEPUMEHTA. ITIOJIHBIN
®AKTOPHBII DKCIIEPUMEHT

IIpumep.

B naGopaTopHBIX yCIOBHUSX HCCIEAYETCS BIMSHUE OTKIOHEHUM HANpsHKEHUS U 4acTOThI
MUTAIONIEl CeTM Ha SHEpPreTHYecKWe XapaKTepUCTHKH C€aMoOro  pacHpoOCTPaHEHHOTO
AIIEKTPOTIPUEMHUKA — ACHHXPOHHOTO JBHUTartens. VICHbITyeMblil 53JI€KTpOJABUTaTeNh THIA
AO-41-2, Prom = 5 kBT. B kauectBe (pyHKIMH 1e)H (OTKJIMKA), B YACTHOCTH, PACCMATPUBACTCS
MIOJIHBIN TOK, MOTpebisieMblii U3 ceTh. Bce onmbIThl MPOBOAMINCH C HEM3MEHHON Harpy3koi Ha
BaJly, paBHOI HOMHHAJIBHON (KOHTPOJMpPYEMBIH, Heperynupyembiii (akrop). BapeupyembiMu
baxTopamu sBistoTcst Hanpspkerne X1 (U) u gactora Xo( f) ceTr, mosTOMY /7151 ONBITOB BEIOpaH
mnan 10D 22, BazoBkle YPOBHU U HHTEpPBAIIbl BAPbHPOBAHUS MPHHATHI cireayromue: Ug = 220 B;
AU =20 B; fo =50 I';; Af = 5 T'it. J]yst onieHKH AUCTIEPCHH BOCIIPOU3BOMMOCTH B KA IO TOUKE
IJIaHa TPOBECHO M0 JBa MapaljieNIbHbIX OMbITa. ONbITH ObUIM PaHAOMU3UPOBAHBI C TIOMOIIBIO
TaOJIMLBI CIy4ailHBIX YHUCEN, IPUYEM TMOCIEA0BATEIbHOCTh MPOBEACHUS OINBITOB NPHUHSTA B
cnenyromeM nopsake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 5 1o 8 cOOTBETCTBYIOT mapayljieTbHBIM
OTIBITAM.

[Tonyuensl cneayromnye pe3yibTaThl (OMBITHI IPUBEAEHBI 110 TOPSAIKY).

i Xo X1 X2 Y, Y2 Y
X1X2 3-2

1 + _ _ + | 100 98 99 002
5 . 4+ _ - | 89 85 87 008
3 4+ _ . _ | 124 118 121 018

CocraBuThb 1aH skcnepumenta ([IDD 22), onpeieuTh ypaBHEHHE PErPECCHH, TPOBECTHU
€ro aHaJIn3.

Bueayoumopnas camocmosmenvnaa paboma cmyOeHmMo8 oCyWecmenaemcs 6 6uoe
npopabomku  peKoMeHOYeMOou Iumepamypvl U Mamepuaid, U3yYeHHO20 HA NPAKMUYECKUx
3AHAMUSX.

3adanus ona 6HeayOUMOPHOU camoCmosamenbHol pabomol



1. IIo OKCIICPUMCHTAJIbHBIM JaHHBIM, ITPECACTABJIICHHBIM B Ta6JII/II_I€, IMOJIYYUTDb
YpPaBHCHUC PEIPCCCHUU U ITPOBCCTU €TI0 aHAJINU3

1.1
X 0 3 4,5 6,5 8,5 10
Y 7 6 6,5 6 5 5
1.2
X 0 -2,5 -4 -5,5 -8 -10
Y 7 7,5 7,5 8,5 8,2 9
1.3
X 0 2 4 6,5 8 10
Y 5 5,5 7,5 8 9,5 10
1.4
X 0 2 3,5 6 7,5 8,5 10
Y 1 15 3 3,5 5 6 7
1.5
X 0 2 3,5 5,5 Il 8,5 10
Y 3 3,5 5 5,5 7 7,5 9
1.6
X 0 2 3,5 5 Il 8,5 10
Y 4 3,5 3 3,5 2 2,5 2,5
1.7
X 0 15 3,5 5,5 7 9 10
Y 0 0,5 1,5 2,5 3.5 5 6
1.8
X 0 1 3 5 6 7
Y 0 15 4 6,5 7,5 10

2. CrnaHupoBaTh IKCIEPUMEHT U 00paboTaTh €ro pe3yibTaThl

2.1, Hccnenyercs BIUsSHUE HAMPSIKEHUS CETU U TEMIIEPATYPhI OKPYKAIOIIET0
BO3JlyXa Ha BPeMs BBIIECPKKH pelie MOCTOSIHHOTO TOKa. ba3oBbie ypoBHU BapbupyeMbIX (PaKTOPOB
Y MHTEPBAJIbl N3MEHEHUS IPUHSTHI creaytomnue: s Hanpspkenus Uo=220 B, AU=20 B; ans
temneparypsl  10=25°C, At=10°C. IIpu npeaBapuTeN-HOM IIPOBEIEHUH IKCIIEPHMEHTA
MOJIYYEHBI CTIEAYIOIINE PE3YIbTaThI

U t°C Bpems BBIIEPIKKH, CEK.
200 15 1
240 15 0,9
200 35 1,2
240 35 1,1

CocraBuThb 11aH skcnepumenta ([IMD 22), onpeenuTh ypaBHEHHE PErPECCHH, TPOBECTH
€ro aHaJIn3.



3. [IpoBecTr qUCNIEPCUOHHBIN aHAIU3

3.1. HNmeercs 5 mapTuil 2JIEKTPUYECKUX aKKyMYJIATOPOB, U3TOTOBJICHHBIX Ha
Pa3NUYHBIX TPEANPUATHIX. B ka0l mapTuu 0oTOMpaINCh aKKyMYISTOPHI U1 UCTIBITAHUN |
OTpeeNsycs UX CpoK ciry:k0bl. HeoOX01MMO BBISICHUTH, BIAMSIET JIU TEXHOJIOTUS M3TOTOBJICHUS
aKKyMYJIAITOPOB Ha PAa3JIMYHBIX MPEANPHUITUAX HA CPOK HX CITYKOBI.

Howmep Cpok cimy»0bl aKKyMYJISITOPOB, JIET
NPEIIPUATUS
1 5 51 53 49 55 54
2 48 52 53 47 48 45 44
3 46 47 58 49 51 53 48
4 45 48 53 52 49
5 52 57 49 438

3.2 Ha otHOM 13 5 OJTHOTUITHBIX TEXHOJIOTUYECKUX arperaToB (Ha 4eTBEPTOM)
BHEJIPEHbI MEPOTIPUATHS, 32 CUET KOTOPBIX MPEATIOIOKUTEIILHO MOKHO NOTYyYUTh 3PPEKT OT
OKOHOMMUH DJICKTPOOHECPTHHU. B teuennu 6 MCCALICB Ha arperarax rnmporu3BOJAUINCE U3MEPCHUA
MOTPEOICHHOM IIEKTPOIHEPTHHU. Pe3ynbTaThl MpecTaBICHBI B TAOIUIE

Howmep Benuunna noTpebiieHns 3IEKTPOIHEPTUU IO MECsALIaM,
arperara MBTt*uac
1 10 10,4 10,8 9,5 10,1

9,9 10,2 11 10,9 9,7

9,7 9,6 10,1 9,8 10,1

2

3

4 9,4 9,5 9,5 10 9.3
5 9,8 9,9 10,3 10,4 10,1

Heo6xo1uMo BBISICHUTH, IEHCTBUTENIBHO JIW BHEAPEHHBIE MEPOTIPHUATHS
CYIIECTBEHHBIM 00pa30M BIIUSAIOT Ha MOTPEOJICHHYIO AIEKTPOIHEPTHIO.

3.3. Pemmmth aHanoruunyo 3a7ady ¢ pe3yjabTaTaMH, IPeICTaBJICHHBIMU B TaOIUIE
Howmep Benuunna noTpe6iieHus AIEKTPOIHEPTUU IO MECALIaM,
arperara MBrT
1 25 24 26 28 21 22

23 28 22 20 25 26

21 27 25 21 28 22

2
3
4 22 22 21 22 23 21
5 22 24 25 21 26 24




[Tpunoxxenue 2

OIIeHO'leIe cpeacrea AJisi IpoBEeACHUSA l'[p()Me)RyTO‘lHOi/i aTrecranmuun

a) Ilnanupyemble pe3yJbTaTbl 00y4YeHUs] M OLICHOYHbIE CPeaCTBa /sl MPOBeIeHHs
NPOMEKYTOYHOM aTTecTAlNu:

Kox WNunukarop OneHouHbIE CpeICTBA
JOCTHKCHHS
WHJIMKaTOpa
KOMIICTCHIINH
OIIK-2: CnocoGeH npuMeHSITb COBPeMEHHbIe METOAbl HCCJeI0BAHMS, OLEHMBATH U
NMPeICTABJSATH Pe3yJbTAThl BbINOJHEHHOH padoThl
OIlK-2.1 BriOupaet u Vkazanwl 6 3a0anusx ons eneayoumophou
MIPUMEHSIET camocmosamenbHoll pabomuol
COBpPEMEHHBIE [To 3a7aHHBIM 3KCIIEPUMEHTATBHBIM JIAHHBIM MTOJTYYUTh
METOJIbI ypaBHEHUE perpeccuu
TEOPETUYECKUX U CrnnanupoBarh dKCIIEPUMEHT U 00paboTarh ero
IKCIIEPUMEHTAJIBHBIX | PE3YIbTAThI
HCCIEN0BaHUN C [IpoBecTy qUCIEPCHUOHHBIN aHAIU3
y4eToM
ABTOMATH3UPOBAHHBIX
1 KOMIIBIOTEPHBIX
CPEJICTB
OIIK-2.2 OrneHuBaeT 1 Vxazanwl 6 nepeune ayoumopuwvix KOHMpPOIbHLIX pabom
MIpe/ICTaBIseT Hcnonp30BaHne CTAaTUCTUYECKUX KPUTEPUEB JIJIS1 OLIEHKU
pe3yNbTaThl TEXHUYECKUX XapaKTEPUCTHUK AEKTPOTEXHUUECKUX
BBIIIOJTHEHHOH 15631 (o) 0505
paboThI B BUIE OrneHka BIUSIHUS TEXHOJIOTHYECKUX (PaKTOPOB HA
OTUYETOB U KaueCTBO BBIYCKAaeMOU MPOIYKIIUU
Mpe3eHTaIi Metoauka onpeaeneHus: KOAPHUIUEHTOB ypaBHEHUS
perpeccuu
Metoauka mpoBeeHUS PErpPeCCHOHHOTO aHalIn3a
CocraBuTh 1iaH skcriepumenTa (11D 22), onpenenutsb
ypaBHEHHUE PErpeccru, MPOBECTH €ro aHaIu3

0) Ilopsimoxk mpoBeneHHs] NMPOMEKYTOUHON AaTTeCTANMH, NMOKA3aTeJd U KPHUTEPUH
OlleHUBAHMSI.

[Ipomexyrounas arrectanusi 1mo AucuurUiiHe «OCHOBBI MH)KEHEPHOTO AKCIEPUMEHTa»
BKJIIOUAET TEOPETHUECKHE BOMPOCHI, MO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHUS 00yUYaIOITUMUCS
3HAHWH, W TPAKTUYECKHE 3aJaHMsl, BBIABIAIONIME CTENeHb C(HOPMUPOBAHHOCTH YMEHUH U
BIIAJICHUM, IPOBOAUTCSA B (hOpME HK3aMEHa.

DK3aMeH O JaHHOW TUCIHUIUIMHE MPOBOJUTCSA B YCTHOHM (opMe Mo dK3aMEHAIIMOHHBIM
ouneraMm, KaKIbIH M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BOMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IMoka3aTenu n KpUTEPUN OLCHUBAHMUS IK3aMEHA:

— Ha OIEHKY «OTJHYHO» (5 0annoB) — o0yJaromuiics JEMOHCTPUPYET BBHICOKUI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMATHYECKOE W TIyOOKOe 3HaHUe
yu4eOHOro Marepuana, CBOOOJHO BBITIONHSET MPAKTHUYECKHUE 3aJaHus, CBOOOJHO OMEpUPYET
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYaIUSAX MOBBIIIICHHON CI0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 Oamna) — oOyJaromuiics IeMOHCTPUPYET CPEAHHI YpOBEHBb
c(hOpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKY, HETOYHOCTH, 3aTPYTHEHHSI IPU aHATUTHYECKUX OTIEPAIIUX, IEPEHOCE
3HAHWI U yMEHUW HA HOBBIE, HECTAHAAPTHBIC CUTYAIUH.



— Ha OUEHKY «YAOBJeTBOPUTEJbLHO» (3 Oamna) — oOy4aromuiicss JAEMOHCTPHPYET
MOPOTOBBII YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETCHIIMNA: B XOJ€ KOHTPOJIBHBIX MEpPONPHUSATUN
JOITYCKAIOTCSl OLIMOKM, TPOSIBJIETCS OTCYTCTBUE OTACTBHBIX 3HAHUM, yMEHHH, HaBBIKOB,
0Oy4aromuiicsi MCHBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS IPH OINEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMHU [IPU UX IEPEHOCE HAa HOBBIE CUTYaLUH.

— Ha OIIEHKY «HeY/JA0BJIeTBOPUTEILHO» (2 6aria) — 00yyarouuics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOPETHYECKOTO MaTepuaja, JOMYCKAaeT CYIIECTBEHHBIC OITMOKH, HE MOXKET
[I0Ka3aTh MHTEJJIEKTyalIbHbI€ HABbIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyI0BJIETBOPUTEJbHO» (1 Oayn) — oOyyarouuiics HE MOXKET IMOKa3aTh
3HaHUS HAa YpPOBHE BOCIIPOM3BEICHUS W OOBSCHEHUS HWHPOPMALUHU, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HaBBIKU PEILIEHUs IPOCTHIX 3a/1a4.



