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PaGouast nporpamma coctasnena Ha ocHoe PI'OC BO no HanpaBieHHIO IOJrOTOBKH

13.04.02 DnekTpodHepreTHKa M 3JEKTPOTEXHHKA (YpOBeHb MAarucTpaTyphl) (IpHKa3s
Muno6puayku Poccuu ot 28.02.2018 r. Ne 147)

Pabouasi mporpamMma paccMoTpeHa M ojo0OpeHa Ha  3aceJaHMM  Kadeapbl
ABTOMaTH3HPOBAHHOT'O HJIEKTPONIPHBOJIA B MEXaTPOHHKH

13.02.2020, nporoxon Ne 6 ‘4
3aB. kadenpoii %‘ I .A. Hukonaes

Pa6ouas nporpamma o100pena metondeckoit komuccueit UDuAC
26.02.2020 r. mpotokon Ne 5

ITpencenarens C.N. JlyxpsiHOB
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Jluer akTyannzanuu pabodeii mporpaMmal

Pa6ouas nporpamma rnepecMoTpena, oocyxiena u ofgodpena s peanusanuu B 2020 - 2021
y4eOHOM rojly Ha 3acefanuu Kadeapsl ABTOMaTH3HPOBAHHOTO 3JIEKTPONPHBO/IA U

MEXaTPOHHKH
[Ipotokon ot 30 OF 2045 o:
3aB. kadenpoit ,Zjl .A. Hukonaes

1
PaGouasi mporpamMma repecMoTpeHa, obcyxiena u ofnodpena s peanusanuu B 2021 - 2022
yueGHOM rojiy Ha 3aceaHuu Kadenpsl ABTOMaTH3HPOBAHHOIO 3JIEKTPONPUBOJIA U
MeXaTPOHUKH

[Ipotokon oT 2005 N, o
3aB. kapenpoit A.A. Hukomnaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

llenpto OCBOGHHS JTUCHUILUIMHBI SBISETCS (OPMUPOBAHUE Y CTYACHTOB SICHOTO
MPEACTABICHUS] O MPHUHIMIIAX OPraHU3alMy SKCIEPUMEHTa, O METO/JaX OLICHKU BIUSHUSA
CIIy4aiHbIX (PAKTOPOB HA PE3yJbTaThl SKCIEPUMEHTA, O JUCIEPCHOHHOM U PErpecCUOHHOM
aHajn3e, O MPUHIIMIIAX OCTPOCHUS IJIAHOB SKCIIEPUMEHTA

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucrumaraa OCHOBBI WH)KEHEPHOTO SKCIEPHMEHTa BXOAWUT B 00s3aTeNbyl0 dacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

JInt  w3ydeHWs — TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHUS  (YMEHUs,  BIAJICHHSA),
cOpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

VueOHas - MpakTUKA 10 HOJTYYCHHIO IEPBUYHBIX HABBIKOB HAYYHO-HCCIIEA0BATEIbCKOM
paboTsl

CoBpeMeHHBII aBTOMAaTH3UPOBAHHBIN 3JIEKTPOIPUBO/]

3HaHusA (YMEHHUs, BIaJ€HHs), OJIYYEHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

[ToaroroBka K caave u caya rocy1apCTBEHHOTO S9K3aMEeHa

[TpousBoacTBeHHAS - HAYYHO-HCCIIEA0BaTENbCKas paboTa

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pe3ynbraTe ocBOeHMS JUCUUIUIMHBL (MOAYIIs1) «OCHOBBI MHXEHEPHOT'O HKCIIEPUMEHTA
oOyJaromuiics 10JeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-2 CriocobeH mpuMeHsTh COBPEMEHHbBIE METO/IbI HCCIIEIOBAHUS, OIICHUBATh U MPECTABIATh
pe3yIbTaThl BRINOJIHEHHON pabOThI

OIIK-2.2 OneHuBaeT M MPEACTABISACT Pe3yJbTaThl BHIMOJIHEHHOW pPabOTHI B BUJE
OTYETOB U ITPE3ECHTALINN
OIlK-2.1 BreiOupaeT M nOpUMEHSET COBPEMEHHBIE METOAbl TEOPETUYECKUX U

IKCIICPUMCHTAJIbHBIX HCCIEIOBaHUU C YUCTOM AaBTOMATH3UPOBAHHLBIX U
KOMIIBIOTCPHBIX CPCACTB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 53,1 akaj. 4acoB:
— aynuropHas — 50 akaj. 4acos;
— BHeaynuTopHas — 3,1 akan. yacoB
— caMocTosTenbHast pabora — 163,2 akaj. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

dopma TEKyIIEro
Bun KOHTPOJISI
CaMOCTOSATENBHOM | yCIIeBaeMOCTH U
paboThI MIPOMEKYTOUHOH
aTTEeCTALINH

Kon
KOMIIETEHLINN

Paznein/ rema
JCIUATIIUHEI

Cemectp

nab. | mpaxT.
3aH. 3aH.

CamocTosTenbHast
paboTta cTymeHTa

Jlek.

1. Paszgen 1

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JUTEPATYpPbI
ITonck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3aJlaHHOM Teme
(pabota ¢
6ubmuorpaduuec
KHM MaTepuajami,
CIPaBOYHHUKAMH,
KaTaJIoraMH,
CIIOBapsIMH,
SHIMKJIONEIUSAMHU

).

YCTHBII OITPOC
CTYIIEHTOB IO
U3y4EHHOH TeMe

OIIK-2.1,

1.1 OCHOBHBIE TIOHSTHS 31 1 0,5 2 OITK-2.2

Wroro no pazaeny 1 0,5 2

2. Pasznen 2




obecrieueHue

HCCJIEIOBaHMI

21 Mertposoruueckoe

OKCIIEPUMEHTAJIIBHBIX

0,5

CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPaTypbl
ITouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJIaHHOU TeMe
(pabota ¢
6ubmuorpaduuec
KHMM MaTepuaamy,
CIPaBOYHHUKAMU,
KaTaJloramMH,
CIIOBapsIMH,
SHUUKIIONEIUAMU

).

YCTHBII OIIPOC
CTYIIEHTOB II0
U3y4EHHOH TeMe

OIIK-2.1,
OIIK-2.2

Hroro no pazneny

0,5

3. Paznen 3

IIpyu U3MEPEHUAX

3.1 McrouHMKHA OIIMOOK

0,5

10

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyPhI
ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota ¢
6ubnmuorpaduuec
KAM MaTepuaiaMu,
CIIPAaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBII OIIPOC
CTYAEHTOB IO
HU3y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

0,5

10

4. Paznen 4

4.1 Ornenka

BJIMSHUA

CilyqalHbIX (pakTOpoB Ha
pe3yNbTaThl SKCIEPUMEHTa

0,5

15

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAy9HOH
JUTEPATYPbI
ITounck
JIOTIOTHUTEIHHON
“HPOPMALIUH T10
3aJJaHHON TeME
(pabota ¢
o6ubnuorpaguaec
KAM MaTepualiaMH,
CIPaBOYHHUKAMU,
KaTaJIoTaMH,
CIIOBapsMH,
SHUMKJIONEIUSAMU

).

YCTHBII OIpoc
CTYJEHTOB IO
H3Y4YEHHOH TeMe

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

0,5

15

5. Pazmen 5




51 XapaKTepUCTHKH
MOJIOKEHUS CIyJaitHOI
BEJINUUHBI

15

CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPaTypbl
ITouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJIaHHOU TeMe
(pabota ¢
6ubmuorpaduuec
KHMM MaTepuaamy,
CIPaBOYHHUKAMU,
KaTaJloramMH,
CIIOBapsIMH,
SHUUKIIONEIUAMU

).

YCTHBII OIIPOC
CTYIIEHTOB II0
U3y4EHHOH TeMe

OIIK-2.1,
OIIK-2.2

Hroro no pazneny

15

6. Paznien 6

6.1 HopmanpHblii 3aKOH
pacnpesneneHust ciydaitHon
BEITMIHHEI

15

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyPhI
ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota ¢
6ubnmuorpaduuec
KAM MaTepuaiaMu,
CIIPAaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBII OIIPOC
CTYAEHTOB IO
HU3y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

15

7. Pazgen 7

7.1 OcHoOBHBIE 3ama4yu
MaTeMaTHYECKOM
CTaTUCTUKHU

15

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAy9HOH
JUTEPATYPbI
ITounck
JIOTIOTHUTEIHHON
“HPOPMALIUH T10
3aJJaHHON TeME
(pabota ¢
o6ubnuorpaguaec
KAM MaTepualiaMH,
CIPaBOYHHUKAMU,
KaTaJIoTaMH,
CIIOBapsMH,
SHUMKJIONEIUSAMU

).

YCTHBII OIpoc
CTYJEHTOB IO
H3Y4YEHHOH TeMe

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

15

8. Paznien 8




KpUTEpUU u
MIPUMEHEHUE

8.1 CraThcTHYECKHE

nux

15

CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPaTypbl
ITouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJIaHHOU TeMe
(pabota ¢
6ubmuorpaduuec
KHMM MaTepuaamy,
CIPaBOYHHUKAMU,
KaTaJloramMH,
CIIOBapsIMH,
SHUUKIIONEIUAMU

).

YCTHBII OIIPOC
CTYIIEHTOB II0
U3y4EHHOH TeMe

OIIK-2.1,
OIIK-2.2

Hroro no pazneny

15

9. Paznien 9

aHaJIu3

9.1 JlucnepcuoHHBIN

421

15

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyPhI
ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota ¢
oubnuorpagpuyiec
KAM MaTepuaiaMu,
CIIPAaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBII OIIPOC
CTYAEHTOB IO
HU3y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

4/211

15

10. Pazgen 10

10.1 YpaBHeHue perpeccuu

4/41

15

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAy9HOH
JUTEPATYPbI
ITounck
JIOTIOTHUTEIHHON
“HPOPMALIUH T10
3aJJaHHON TeMe
(pabota ¢
o6ubnuorpaguaec
KAM MaTepualiaMH,
CIPaBOYHHUKAMU,
KaTaJIoTaMH,
CIIOBapsMH,
SHUMKJIONEIUSAMU

).

YCTHBII OIpoc
CTYJEHTOB IO
H3Y4YEHHOH TeMe

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

4/41

15

11. Pazgen 11




111 Perpeccruonnsrit
aHAITH3

221

15

CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPaTypbl
ITouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJIaHHOU TeMe
(pabota ¢
6ubmuorpaduuec
KHMM MaTepuaamy,
CIPaBOYHHUKAMU,
KaTaJloramMH,
CIIOBapsIMH,
SHUUKIIONEIUAMU

).

YCTHBII OIIPOC
CTYIIEHTOB II0
U3y4EHHOH TeMe

OIIK-2.1,
OIIK-2.2

Hroro no pazneny

221

15

12. Pazgen 12

12.1 OCHOBEBI
TUIAHUPOBAHUS
JKCIEPUMEHTA

2/21

15

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATyPhI
ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota ¢
oubnuorpagpuyiec
KAM MaTepuaiaMu,
CIIPAaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBII OIIPOC
CTYAEHTOB IO
HU3y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

2/21

15

13. Pazgen 13

13.1 TTnanupoBanue
IKCIIEPUMEHTA TIPH TTOUCKE
OIITUMAJIBHBIX YCIIOBHIA

13,2

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAy9HOH
JUTEPATYPbI
ITounck
JIOTIOTHUTEIHHON
“HPOPMALIUH T10
3aJJaHHON TeMe
(pabota ¢
o6ubnuorpaguaec
KAM MaTepualiaMH,
CIPaBOYHHUKAMU,
KaTaJIoTaMH,
CIIOBapsMH,
SHUMKJIONEIUSAMU

).

YCTHBII OIpoc
CTYJEHTOB IO
H3Y4YEHHOH TeMe

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

13,2

14. Pazgen 14

14.1 BreayaurtopHas
KOHTAaKTHasl paboTa

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny




15. Pa3znen 15

15.1 Dk3amen

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

Wroro 3a cemectp

16

34/101

163,2

OK3aMCH

Hroro no JUCHUITIIINHE

16

34/101

163,2

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B IPENOAABAHUN JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHASA U
nH(}OpPMallMOHHO-KOMMYHHUKAIIMOHHAs 00pa3oBarebHble TeXHoIoTuu. [lepenaua He0OXOAMMBIX
TEOPETUYECKUX 3HAHUW UM (OPMHUPOBAHUE OCHOBHBIX IMPEJICTABICHHH MPOUCXOIUT C
MCIOJIb30BaHUEM MYJIbTUMEIUITHOTO 000py10BaHUSI.

[Tpu mpoBeeHUHN MPAKTHUECKUX 3aHATHH MCHOIB3YIOTCS padoTa B KOMAHIE U METOMIBI
MH(bOPMALIMOHHBIX TEXHOJIOTUH.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOYHOM aTTecCTAMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Anomnonckuii, C. M. HanexHocTs U 3 ()EeKTUBHOCTD 3JEKTPUYECKHUX ammapaToB :
yuebnoe nocobue / C. M. Anomutonckuii, FO. B. Kyknes. — Canxkr-IlerepOypr : Jlans, 2011. —
448 ¢. — ISBN  978-5-8114-1130-6.—  Tekcrt: oanekTpoHHblii /  JlaHb
JIEKTpOHHO-OMOMoTeunass cuctema. — URL:  https://e.lanbook.com/book/2034  (maTa
oOpamenus: 12.11.2020). — Pexxum gocTymna: i aBTOPU3. MOJIb30BATENCH.

0) JlonosiHuTebHAS JIUTEPATYpA:

1. Cmupnos, 0. A. KoHTponbs u MeTposorudeckoe oOecredeHre CpeACTB U CHCTEM
aBToMaTtu3anuu. OCHOBBI METPOJIOTUH M aBTOMaTH3aIuu : yueonoe nmocooue / F0. A. CMupHOB.
— Cankr-IlerepOypr : Jlanb, 2020. — 240 c. — ISBN 978-5-8114-3934-8. — Texkcr :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/126912 (nata oOpamenus: 12.11.2020). — Pexxum moctyma: s
aBTOPH3. IIOJI30BATEIICH.

2. Crenanos, I1. E. [InanupoBanue skcrepuMeHTa : yaeOHO-MeToauueckoe nocodue / I1.
E. CrenanoB. — MockBa : MUCUC, 2017. — 22 c.— Texkct : anexktpoHHslil / Jlanp :
ANIeKTpOHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/108113 (mata
oOpatenus: 12.11.2020). — Pexxum nocTyna: i aBTOpU3. MOJIb30BATEIEH.

B) MeTonuyeckue ykazaHus:

1. BepOunxkuii, B. B. HccrenoBanune kadecTBa HKCIUTyaTal[MOHHBIX MaTepHasoB.
JlaGopaTopHubiii mpakTukym : yuebHoe mocobue / B. B. Bepounkwuii, B. C. Kypacos, B. B.
Hparynenko. — Cankr-IlerepOypr : Jlanp, 2019. — 80 c¢. — ISBN 978-5-8114-3735-1. —
Tekcr: oanekrponusiii //  Jlame :  anekTpoHHO-OMOnmoreunas cuctema. —  URL:
https://e.lanbook.com/book/123669 (nmata oOpamenus: 12.11.2020). — Pexum moctyma: s
aBTOPH3. NOJIb30BATEIICH.



r) IIporpammHuoe o6ecneuenune u UaTepHe

IIporpammHoe o0ecnieuenmne

T-pecypcsbi:

HaumenoBanue N
o Ne orosopa Cpoxk neiicTBUS TULEH3UU

MS Windows 7
Professional(mns  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [[1-757-17 o1 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |\, 135 41 17.00.2007 GecCpOTHO
Professional
7Zip CBOOOIHO pacIpoCTpaHIEMOe OecCpoUHO
STATISTICA B.6 [K-139-08 ot 22.12.2008 0OECCPOUHO
FAR Manager CBOOOTHO PaCIpOCTPaHIEMOE OECCPOYHO

Ipodeccnonanbubie 0a3bl JAHHBIX U HH)

OPMAIIMOHHBIC CIPABOYHBIC CHCTEMbI

HazBanue kypca

CcrlUIKa

BHGKTpOHHa}I 621321 MNEPpUOANICCKUX I/IS,I[aHI/Iﬁ
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanuonanpaas
WH(pOpPMAIMOHHO-aHAIMTHYECKAsT ~ CUCTEMa —
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS

URL.: https://elibrary.ru/project_risc.asp

IMTouckoBas cucrema Akagemust Google (Google
Scholar)

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

Wudpopmanmonnass cucrema - EnuHoe OKHO
JIOCTYIa K MHPOPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

@denepanbHOe TOCYAAPCTBEHHOE  OOJKETHOE
yUpexKIACHUE «DenepabHbIN UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTI

URL: http://www1.fips.ru/

OnexkTpoHHbIe pecypcsl oubnuoreku MI'TY um.
I'.11. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuterckas HH(GOpMAIMOHHAs cHCTEMa
POCCHUA

https://uisrussia.msu.ru

MexmyHapo Hast HayKOMETpUYECKast
pedepaTHBHAsS W TOJHOTEKCTOBas 0a3a JaHHBIX
HayuHbeIx n3aaanii «Web of sciencey

http://webofscience.com

MexnyHaponHas pedepatruBHas u

http://scopus.com

IOJTHOTCKCTOBAsA  CIIpaBOYHAas 0a3a JaHHBIX

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:




JlexuvoHHas aynutopuss MynbTUMEOUNHBIE CpPEACTBA XpaHEHUs, Iepeladyd Hu
npezcTaBiIeHus HHGopMau

KommnbrotepHbiii kinace [lepconanbhbie KoMibioTepsl ¢ maketom MS Office, Beixomom B
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YHHUBEpPCUTETA

[TomerieHne 11 CaMOCTOSITENbHOM paboThl 00ydaromuxcs [lepcoHanbHbIE KOMITBIOTEPHI
¢ makerom MS Office, Matlab+Simulink u Beixomom B IHTEpHET ¥ ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCHTETA

[Tomenienne Uit XpaHeHHS W TPOPHIAKTHYECKOTO OOCITY>KUBaHHUS  y4eOHOTrO
obopymoBanuss CTelaxku I XpaHCHUS Y4eOHO-METOJIMYSCKON TOKYMEHTAITUH, CEH(BI s
XpaHeHHs y4eOHOro 000opynoBaHus. IHCTpyMEHTSI 1151 peMOHTa J1a00paTOPHOTro 000pyI0BaHUS



TIpunoxenue 1

YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOI PadoThl CTYJ1€HTOB

Ayoumopras camocmosmenvHas paboma CmyoOeHmo8 HA NPAKMUYECKUX 3AHAMUSIX
ocyujecmansaemcs no0 KOHMpOoJiemM npenooasameis 6 8uoe peuleHus 3a0a4, Komopwle onpeoensemn
npenooasamev OJisl CMyOeHmd.

IIpumepnvie ayoumopHvle KOHMPOIbHBIE PAOOMbL
HOPMAJIbHBIN 3AKOH PACHPEEJIEHUS CJIYYAVMHOM BEJTMYUHBI

IIpumep. Onpenenuts BEPOSITHOCTh TOTO, YTO COMPOTUBIIEHUE PE3UCTOPOB B MAPTUH,
N 2
NPUTOTOBIICHHOH K OTIpaBKe, He mpeBocxoaut 50 Om, eciiu u3BECTHO, UTO 4 =45 OMu o = 25
2 o
OM", 3aKOH pacrpeiesieHusi HOpMaIbHBIM.

OCHOBHBIE 3AJJAYY MATEMATHUYECKOM CTATUCTUKH

IIpumep. TpeOyeTcst OLIEHUTh MAaTEMATUYECKOE OXKUJAHUE TOKA TIEPErOpaHusl IUIABKUX BCTABOK
napTuu npenoxpanutenei tumna [1P-2 ¢ HoMUHAIBHBIM TOKOM OTKIIIOUCHHS loye =100 A, ecnnm
W3BECTHA T'eHepasbHasl JUCTIEPCHS TOKA NIEPEropanus (Ha OCHOBAHUU MPEABIAYIINX UCITBITAHHN ),

paBHas O'|2 =25 A%u pe3yIbTaT OAHOTO UCTIBITAHUS TIPEIOXPAHUTEIIS U3 ATON maptuu lg = 95 A.

3aKOoH pacrpejieseHUs] 3Hau€HUM TOKa IeperopaHuss HOpMaibHBIA. JIns pemieHus 3amayu
ucnonb3yem U-pacnperneneHue.

IIpumep. Omnpenenuts 06beM BBIOOPKH (KOJIUYECTBO M3MEPEHHIA), MO3BOJISIONINI OICHUTD L
TOKa MEPEropanus MpeIoXpaHuTeNeii ¢ TouHOCThI0 T 1 A u ¢ p = 0,95, ecii U3BECTHO, YTO O'|2

=16 A
2
n> (% -1.96) —63.

IIpumep. Ilpu o6pabotke BeIOOpKM M3 10 HaOmOAeHMH 3HAYEHUH €MKOCTEeH KOHAEHCAaTOpOB
~ L2
nonyueno C =98 mx®. M3BecTHO, YTO 3aKOH paclpeeleHus HOPMAIbHBIM, O. =25 MKD?.

[TpoBeputh runote3y o ToM, 4to tic =100 Mx®D, T.€. Ho:zic = 100 Mx®; Hi:zc # 100 MxD.
CTATUCTHYECKHUE KPUTEPUHU U UX IPUMEHEHHUE
Kpurepnii Crhronenra

IIpumep. Mmeercs nate U3MEpeHUil BpeMEHU OTKIIIOUEHHUS MacIstHOro Beikitouarens 71= 0,05 c;
7 =0,08c; 3=0.1c; u=0.1 cun=0.06c. TpeOyercs OlleHUTh TeHEPATLHOE MaTEMATHIECKOE
OXHJAHUEC BPEMEHH OTKIIOUCHUS /i C JOBEpUTENBHON BepostHOCThIO p = 0.95. 3akon
pacrpeieeHus: HOpMalbHBIH.

IIpumep. /{15 ycnoBuil npeaplIyliero npuMepa npoBepUTh TUIIOTE3Y O TOM, uTo ;= 0,05c Ha
ypoBHe 3Haunmoctu ( = 0,05, T.e. Ho:z = 0.05¢; Hiiz # 0,05¢.

Kpurepnii Ilnpcona



Hpumep. OnpenenuTs UHTEPBAIBHYIO OLIEHKY 0'5 ¢ p = 0.9 HOpManbHO pacnpeneneHHON

CIly4aiiHOM BelIMYUHBI X, €CJIM Ha OCHOBAHUHU JIECSITH U3MEPEHUH MOIYYEHO Sf =2.

IIpumep. [IpoBepuTh runOTE3y O TOM, YTO F'E€HEPATIbHAS AUCIIEPCHS HOPMAIBHO pacIpeeIeHHON
- .2 _ .2 — o

ciyuaitnoit Benuuunsl X, Ho: o =4 (H1: o) #4), na yposHe 3Haunmoctu ( = 0.1 ms ycnosuit

MpebIAYIIEro mpruMepa.

Kpurepuii ®umepa

IIpumep. CpaBHUBAIOTCS MOKa3aHUS ABYX BOJBTMETPOB, KaxapiM mpuGopoM Mpou3BEIEHO IO
. 2 2
CEMb 3aMEPOB, NIPUYEM AUCIEPCHs MOKa3aHUH nepsoro mpubopa cocrapnser S; = 10.2 B, a

2 2 .
BTOpOro — S, = 3.8 B®. Heo0X0m1MO BBIACHUTB, Ye€M OOYCIIOBJIEHO PACXO0XKAEHUE AUCIEPCHI:
1160 BTOpOI pubop Oomnee ToueH, MO0 pacXoxkAeHUE AUCTIEPCHIl clTydaitHoO.

Kpurepuii Koxpena

Ipumep. [IpoBeputs rumnorTe3y 00 OAHOPOIHOCTH YETHIPEX BBIOOPOYHBIX TUCIIEPCHIA, PABHBIX
512 =8; S§ =4 532= 2u SfZ 10, u onpenenennbix ¢ fi = 10 Ha ypoBHe 3Haunmoctu ( = 0.05.

T-KpUTEepHH

IIpumep. Ha ogHOM M3 IATH OAMHAKOBBIX arperaTtoB (TPEThEM), BBINOIHSIOMIMX OAHOTUIIHBIC
ornepauuy, ObUIM BHEIPEHBI MEpPONPUATHS MO SKOHOMHUM 3JIEKTpo3Hepruu. OLEHUTb HX
3¢ (HEeKTUBHOCTh, €CIHM 3apPETUCTPUPOBAHHOE MECAYHOE TMOTPEOJIEHHE DHHEPIHH KaXAbIM
arperarom coctasnser Wi = 10 MBty; W, = 12 MBtu; W3 = 8 MBT4; W4 = 9 MBT1y; W5 = 11
MBrTtu. Kak u npenmnosnaranoch, pacxoj SHEPruu Ha TpeTheM arperate MuHUMaeH. Heooxoaumo
BBISICHUTb, 4YeM OOYCIIOBJIEH MMHHMANbHBIH pPacxoj Ha TpPETheM arperate — CilydalHbIM
OTKJIOHEHHEM WUJIM BHEAPEHHBIMU MEPOIPUSITUSIMH.

JIACHEPCUOHHBINA AHAJIN3

IIpumep. PaccMoTpuM naHHBIE TIO CPOKY CITYKOBI SJICKTPHUSCKHX JIAMIT B YETHIPEX IMAPTHSX.
Tabmuua 10.1
Pe3ynbTaThl H3MEpeHUs CpOKa CITYXKOBI JIAMIT

Cpox
Ne CITYXKOBI
napTuu 3IEKTPOJIaMIT X Ng X
JTaMII X (B ThICST9ax
4acoB)
1 1160; 1,61; 1,68
1,65; 1,68;
170 1720 O T
1,80
1,64; 1,70; 8,31 5
1,75
3 1,46; 1,55; 1,64
1,60; 1,62; 13,09 8
1,64; 1,66;




1,74; 1,82

4 1,51; 1,52; 1,57
1,53; 1,67; 9,41 6
1,60; 1,68

42,57 26 1,64

JIJist M3rOTOBJICHUS KaXKJIOW MapTUU Jamm ObUTa B3ATa MPOBOJIOKA Pa3HBIX COPTOB; BCE

IPOYKEe YCIOBUS MIPOU3BOJCTBA ObUIM OJIMHAKOBBIMU JJIsl Kax 10 naptuu. TpedyeTcs BhIACHUTD,
OTIMYAIOTCS JM MapTUU JIaMI MEXIy co0oil 1o Ccpoky ciyxObsl. Ecmum oTtBer Oyzmer
MOJIOKUTEIBHBIM, TO MOKHO yMaTbh, YTO KaYECTBO MPOBOJIOKU JIEHCTBUTENIBHO BIUSAET HAa CPOK
CIIy’)KObI, U, CJEIOBAaTEIbHO, JMJIs CTaHJAPTU3ALUU TPOU3BOACTBA DJIEKTPUUYECKHUX JIaMII
HEO0OXOIUMO JOCTUTHYTH OOJIbIIEH OTHOPOAHOCTH MPOBOJIOKH BO BCEX MAPTHSX.
IIpumep. HeoOGXxoauMo mpoBEpHUTH HYJEBYIO THUIIOTE3Y, COCTOSIIYIO B TOM, YTO HCXOJIHBIC
pa3Mepbl MpokaTa Ha MPOBOJIOYHOM CTaHE C MHOTOBAJKOBBIMU KanuOpamu HE BIHUSIOT Ha
pa3Mepsl IpoKaTa I0CJIE€ MEPBOM KIETH JBYXKJIETEBOro MpoKaTHOro craHa. C 3TOH LEbio
MPOBOAMIIACH TIPOKaTKa 00pa3lloB MPOBOJIOKK C PA3HBIMH MCXOIHBIMH TuameTpamu: 6,39 MM u
6,12 mM. Ha BbIXOJ1e TTOCIIE KIIETH TPOBOAMIOCH U3MEPEHHUE pa3MepOB PO IO TUArOHAIISIM
«d» ¥ B HAaITPaBJICHUH 00XKATHS «a».

Tabmuma 10.7
Pe3ynbTarhl n3MepeHus: pa3MepoB MPOQHIIs PHU MPOKATKE MPOBOJIOKU UaMeTpoM 6,39 MM

Ne pasmep | Cpennue | I[IpeoOpazoBannoe | [Ipumeuanue
00pasmoB 3HA4YCHUsI | CpeIHee 3HAYCHUE
pa3mepoB,
MM
1 a 5,198 18 Kaxnoe
d 6,440 240 3HAUYECHUE
2 a 5,204 24 pazmepa
d 6,448 248 YBEIINYEHO B
3 a 5,200 20 1000 pa3 u
d 6,470 270 YMCHBIICHO:
4 a 5,192 12 «a»- Ha
d 6,444 244 5180 «d» -
5 a 5,196 16 na 6200
d 6,440 240

Tabmuua 10.8
Pe3ynbrarel u3mMepeHus pa3MepoB MpopuiIs MpH MPOKaTKe MPOBOJIOKH JuamMeTpom 6,12 MM

No Pasmep | Cpennue | [IpeobGpazoBannoe | [Ipumedanue
o0pa3ioB 3HAUEHUs | Cpe/HEee 3HAUCHUE
pasMepoB,
MM
1 a 5,191 11 Kaxnoe
d 6,205 5 3HAa4YCHUE
2 a 5,188 8 pazmepa
d 6,198 -2 YBEIINYEHO B
3 a 5,186 6 1000 pa3s u




d 6,202 2
4 a 5,185 5

d 6,216 16
5 a 5,182 2

d 6,212 12

YMEHBIIECHO:
«@» - Ha
5180 «d» -
Ha 6200

3aganua

1. IIpoBecTu OLIEHKY BIMSHUA U3MEHEHMH Ipejena TEKyuyecTH IPOKAThIBAEMOIO MeETasla Ha
OTKJIOHEHUS pa3MepoB NpouiIs IOocie IPOKATKW B TEPBOM KIETH YEThIPEXKIETHEBOIO
IIPOKATHOTO CTaHA.

Tabmuma 10.11

Pe3ynbrarel u3mepenus pazmepoB Mpoduis Ipu MpoKaTKe MPOBOJIOKH C MPeIeIoM
2
TeKy4ecTr MeTaya 43 Kre/Mm”.

Taomua 10.12

No pasmep | Cpenanue | [IpeoGpazoBannoe | [Ipumeuanue
00pa31oB 3HAUEHUsl | Cpe/iHee 3HaYCHHE
pa3MepoB,
MM
1 a 5,192 -8 Kaxxnoe
d 6,558 -62 3HaYCeHUE
2 a 5,221 21 pa3mMepa
d 6,660 40 YBEJIMYEHO B
3 a 5,227 27 1000 paz u
d 6,660 50 YMEHBIIICHO:
4 a «a» - Ha
d 5200
5 a «d» - Ha
d 6620
Pe3ynbrarel u3mepeHus pazMepoB mpoduis mIpu MPOKaTKe MPOBOJIOKH C MPEIEIoM
TEeKy4ecTH MeTauia 65,9 Kre/MM?
No Pasmep | Cpeanue | [IpeoOpazoBannoe | [Ipumeuanue
o0pa3ioB 3HAUEHUsl | Cpe/IHee 3HAYCHHE
pa3MepoB,
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAaYECHUE
2 a 5,229 29 pazmepa
d 6,650 30 YBCJIMYCHO B
3 a 5,220 20 1000 pa3s u
d 6,651 31 YMEHBUICHO:
4 a 5,229 29 «@»- Ha
d 6,666 46 5200




5 a 5,232 32 «d»- Ha
d 6,626 6 6620

2. TlpoBecTH OLIEHKY BIHMSHHUA H3MEHEHUH Kod(QQuIMeHTa TpeHus B odare aedopmanuu Ha
OTKJIOHEHUS pa3MepoB NPO(UIIS TIOCIIE TPOKATKH B TIEPBOM KIICTH.
Ta6muma 10.15
Pe3ynpraTsl m3MepeHus pa3MepoB MPOGUIIS P IPOKATKE Ha CYXHUX BaIKax

No pasmep | Cpennue | [IpeoOpazoBannoe | [Ipumedyanue
00pa31oB 3HAUEHUsl | CPEeIHEE 3HAYCHHE
pa3MepoB,
MM
1 a 5,225 25 Kaxmoe
d 6,684 64 3HAaYEeHHE
2 a 5,229 29 pazmepa
d 6,650 30 YBEIIUYCHO B
3 a 5,220 20 1000 pa3 u
d 6,651 31 YMEHBIICHO:
4 a 5,229 29 «@»- Ha
d 6,666 46 5200
5 a 5,232 32 «d» - mHa
d 6,626 6 6620

Taomuua 10.16

PeBy.]'ILTaTBI HU3MCEPCHUA PasMEpPOB HpO(I)I/IJ'ISI IIpU MPOKATKE MPOBOJIOKU ¢ MUHCPAJIbHBIM MACJIOM

No Pasmep| Cpennue | [IpeoOpazoBannoe [Ipumeuanue
o0pa3ioB 3HAuUEHUsl | Cpe/iHee 3HaYCHHE
pa3MepoB,
MM
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HAYCHUE
2 a 5,178 -22 pa3mepa
d 6,521 -99 YBEJIMYEHO B
3 a 5,181 -19 1000 pas n
d 6,544 -76 YMEHBIICHO:
4 a «a» - Ha
d 5200
5 a «d» - Ha
d 6620

3. IlpoBecTu OIICHKY BIIMSHUS M3MEHEHUH BEIMYMHBI HATSHKEHUS MEXKIy NEpBOM M BTOPOM
KJIETHIO IPOKATHOI'O CTaHA HAa OTKJIOHEHUS pa3MepoB NMPOo(UIIs 1Mociie MPOKATKHU B EPBOH KIETH.



Tabmauua 10.19
Pe3ynbTarhl H3MepeHus pa3MepoB MPOdUIIS IPH MIPOKATKE MPOBOJIOKH 0€3 HATSKCHHS

Ne pa3mep | Cpennue | IlpeoOpazoBannoe | [Ipumeuanue
00pasios 3HAQUEHHsI | CpeaHee 3HaYCHUE
pa3MepoB,
MM
1 a 5,291 -9 Kaxnoe
d 7,053 53 3HAYEHUE
2 a 5,303 3 pa3mepa
d 7,054 54 YBEJIIUYEHO B
3 a 5,329 29 1000 pa3s u
d 7.098 08 YMEHbILICHO:
4 a 5,334 34 «@» - Ha
d 7,045 45 5300
5 a 5,340 40 «»- Ha
d 7,084 |84 7000

Taomuua 10.20

Pesynbrarel m3amepeHus pa3MepoB MpOdUIIs IpH MPOKATKE MPOBOJIOKH ¢ BETUIHHON
MeEXKIIETEBOTO HaTsKeHud 500 krce.

Ne Pa3zmep Cpennue IIpeoOpa3oBanHOE [Ipumeuanune
00pa3moB 3HAYCHUS cCpeaHee 3HaueHHe
pa3mepoB,
MM
1 a 5,185 -115 Kaxnoe
g 6922 78 3Ha4YeHHe
' pasmepa
2 a 5,247 -53 YBEJIMYEHO B
d 7,083 83 1000 pas
YMEHBIIECHO:
3 a 5,223 =77
«»- Ha
d 6,908 -92 5300
4 a 5,219 -81 «d»- Ha
d 7,079 79 7000
5 a 5,224 -76
d 6,959 -41

Ha ogHOM 13 5 OTHOTUIIHBIX TEXHOJIOTMUYECKUX arperaToB (Ha YeTBEPTOM) BHEAPEHBI
MEPOTIPHUATHS, 33 CUET KOTOPBIX MPEANOI0KHUTEIHHO MOKHO MOIYIUTh 3 (HEKT OT IKOHOMUHU
3EeKTpOodHeprun. B Teuennu 6 mecsieB Ha arperarax npou3BOAUINCH U3MEPEHUs TOTPeOIeHHON
AIIEKTPOIHEPTuu. Pe3ynbraTsl mpeacTaBieHbl B TabIHIIe

| Homep | Bennuuna norpeOnenus ‘




arperara AIEKTPOIHEPTHH 110 MECSIIaM,
MBrt*u4ac
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

Heo6x011M0 BBISICHUTB, J€HCTBUTEIIBHO JIM BHEAPEHHBIE MEPOIIPUATHUS
CYIIECTBEHHBIM 00pa30M BIHSIOT Ha HOTPEOICHHYIO 3JIEKTPOIHEPTHUIO.

YPABHEHHUE PET'PECCHUU

I[Ipumep. Omnpenenuts KOIPIUIMEHTH perpeccuu Mojenu 1-ro mopsaka Ha OCHOBAaHHUU
CleyIoIel TabIuIbl pe3yIbTaTOB.

Tabmura 11.1
Pe3ynbTathl skciepuMeHTa

X 0 1 2 3
Y 1.2 5.8 15.5 28.6

ATIpHOpHO U3BECTHO, 4YTO Y — HOPMAaJbHO pachpejeiieHHas ciydaiiHas BeNUYHMHA C
MTOCTOSTHHOM TUCTIEPCUEH.

IIpumep. Onpenenutb KOIPGUIMEHTH perpeccuu 2 MOopsAAKa IO JaHHBIM MPEeAbIIYLIEro
npumMepa.

PETPECCUOHHBIN AHAJIN3

IIpumep. [IpoBecTu perpecCHOHHBIN aHAIN3 YPaBHEHUH, ITOJTYYEHHBIX B IPEABIIYIIMX IPUMEPAX

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

3JEMEHTBI INTAHUPOBAHMS SKCITEPUMEHTA. TIOJIHBIN
®AKTOPHBIN SKCIIEPUMEHT

IIpumep.

B nabopaTtopHBIX YCIOBHAX HCCIEAYETCS BIMSHUE OTKIOHEHUH HANpPSHKEHHUS M YaCTOTHI
MUTAOIIE CEeTH Ha DJHEPreTHYECKHME XApPAKTEPUCTUKH CAMOTO  PacHpOCTPAHEHHOIO
NIEKTPONPUEMHUKA — ACHUHXPOHHOrO JBurareis. McoelTyemblii 3J€KTpOABUIATENb THUIIA
AO-41-2, Paom = 5 xBT. B kauectBe QyHKIIMU 11€M (OTKIIMKA), B YaCTHOCTH, PACCMaTPUBACTCS
HOJIHBIN TOK, MOTPeOsieMblii U3 ceTu. Bce OnbIThI MPOBOAMINCH C HEM3MEHHOW Harpy3kou Ha
BaJly, paBHON HOMHHAJIbHOU (KOHTPOJUPYEMBIH, Heperyaupyembiid (aktop). BappupyeMbimu



¢axropamu siBstrorest Hanpspkenue Xi (U) u wactora Xp( f) cetn, mostoMy aist OonbITOB BBIOpaH
mwran [10D 22, Basosblie YPOBHH M MHTEPBAJIbI BAPbUPOBaHUS NPUHATHI cieayromue: Ug = 220 B;
AU =20 B; fo = 50 I'u; Af =5 I'u. [1y1s1 oneHKH AMCHIEpCHU BOCIPOU3BOAUMOCTH B KXK/IOM TOUKE
IJIaHa IPOBECHO M0 JIBa MapajuleNbHbIX OmnbITa. ONBITH OBUIM PAaHIOMHU3UPOBAHBI C TOMOIIbIO
Ta0JIMLBI CIIy4allHBIX YHCEJ, IPUYEM IOCIEA0BATEIbHOCTh IIPOBEJIEHUS ONBITOB IPUHATA B
ciemyromeM mopsake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 5mo 8 cOOTBETCTBYIOT MapajuiebHbIM
OIIbITaM.
[TomryueHsl ciaenyrome pe3yibTaThl (OMbITH MPUBEIEHBI 110 MOPSAKY).

i Xo X1 X2 Yl Y2 v
X1X2 §2

1 + - _ + 100 9.8 99 0.02
2 1 4 - 89 85 87 0.08
3 L _ | 124 118 121 018
4 + + + . | 102 106 104 008

2
CocraBuTth miaH 3xcnepumenTa (I1PD 27), onpenenuTs ypaBHEHHE PETPECCUH, IIPOBECTU €TI0
aHaJu3.

Bueayoumopuas camocmosmenvhas paboma CcmyoeHmo8 OcCyWecmensiemcs 8 6uoe
npopadomKy  peKOMeHOYeMOU JIUmepamypsbl U Mamepuand, uUsy4eHHo20 HA NPAKMUYecKux
3AHAMUSX.

3aoanus ons HeayoumopHo camocmosmensHol pabomsl

1. Tlo skcriepuMeHTAILHBIM JJAHHBIM, TIPEICTABICHHBIM B TA0JIHIIE, TOJTYYUTh YPaBHECHHUE
perpeccuu v MpOBECTH €ro aHaJu3

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 5,9 7,5 8 9,5 10
1.4
X 0 2 3,5 6 7,5 8,5 10
Y 1 15 3 3,9 5 6 7
1.5




| Yy | 3 [ 35 ] 5 | 55 | 7 75 | 9 | |
1.6
X 0 2 35 5 7 8,5 10
Y 4 35 3 35 2 25 25
1.7
X 0 1,5 35 55 7 9 10
Y 0 0,5 1,5 25 3.5 5 6
1.8
X 0 1 3 5 6 7
Y 0 1,5 4 6,5 75 10

2. CrutaHupoBaTth SKCIEPUMEHT U 00paboTaTh ero pe3yabTaThl

2.1. Uccnemyercs BIUSHUE HANPSDKEHHUS CETH U TEMIIEPATYPhI OKPYKAIOLIET0 BO3AyXa
Ha BpeMs BBIIEP)KKH pelie IIOCTOSTHHOTO TOKa. ba3oBrie ypoBHH BapbHpPyEeMBIX
(haKTOpOB M MHTEPBAIIBLI U3MEHEHHSI IPUHSTHI CIICAYIOIIHE: IS HAIPSKESHUS
Ue=220 B, AU=20 B; s Temneparypsl  tr=25°C, At=10°C. ITpu
IPEABAPUTEIILHOM MPOBEICHUN SKCIIEPUMEHTA MOTYYEHBI CICTYIOINE

pE3YJIbTaThI
U t°C Bpewmst BbIIEpIKKH, CEK.
200 15 1
240 15 0,9
200 35 1,2
240 35 1,1

CocraBuThb miaH skcriepumenta (IIDD 22), onpeennTh ypaBHEHHE PErpeccHy,
IIPOBECTHU €T0 aHAJIN3.

3. IlIpoBecTu aucriepcHOHHBIN aHATTN3

3.1.Nmeercs 5 mapTuii 2JEKTPUIESCKAX aKKYMYJISTOPOB, H3TOTOBJICHHBIX HA
Pa3NUYHBIX NPEANpUATHIX. B ka0 mapTuu oTOMpannuch akKyMyJISTOPBI IS
UCIBITAHUN ¥ ONPEIEIISIICS UX CPOK CiIykObl. Heo0X01MMO BBISICHUTD, BIIUSET JIU
TEXHOJIOTHSL HU3TOTOBJICHUS aKKyMYJISTOPOB Ha Pa3IUYHBIX IIPEANPUATHAX Ha
CPOK UX CITyXOBI.

Howmep Cpok c1y>KOBI aKKyMYJISITOPOB, JIET
NpEANPUITHS
1 5 51 53 49 55 54
2 48 52 53 47 48 45 44
3 46 4,7 58 49 51 53 48
4 45 48 53 52 49
3) 52 57 49 48

3.2. Ha otHOM U3 5 OJTHOTHUITHBIX TEXHOJOTHYECKUX arperaTtoB (Ha YeTBEPTOM)
BHEJIPEHBI MEPOIPHUSATHS, 38 CUET KOTOPBIX MPEIIOIOKUTEIBHO MOYKHO MOTYIUTh
3¢ (}HeKT OT SIKOHOMUH IJIEKTPOIHEPTHH. B TedeHnn 6 MecsIeB Ha arperarax




MPOU3BOIMIIMCH U3MEPEHHS TOTPEOICHHOM IeKTpOsHepTrun. Pe3ynbraTsl
IIPEJCTABIICHbI B TAOIULIE

Howmep Bennuuna notpe6iieHus 3IeKTpoIHepruu 1no mMecsinam, MBr*uac
arperara

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

Heo6x011Mo BBISICHUTB, J€MCTBUTENIBHO JIM BHEAPEHHbBIE MEPOIIPUATHUS
CYIIECTBEHHBIM 00pa30M BIHSIOT Ha HOTPEOICHHYIO 3JIEKTPOIHEPTHUIO.

3.3. Pemuts AHAJIOTUYHYIO 3aa1y C pe3yjibTaTaMU, IPCACTAaBJICHHBIMU B Ta6n1/1ue

Howmep Benuunna noTpeOaeHus 2IEKTPOIHEPTHH 110 Mecsiiam, MBT
arperara
1 25 24 26 28 21 22

23 28 22 20 25 26

21 27 25 21 28 22

22 22 21 22 23 21

2
3
4
5

22 24 25 21 26 24




IIpunoxenue 2

Ouenounvle cpeocmea 0711 NPOBEOCHU NPOMENHCYHOUHOI ammecCmayuu

a) [lnanupyemblie pe3yjbTaTbl 00yYeHHs] U OLIEHOYHbIE CPeACTBA /JIs NPOBeIEHUs!
NMPOMEKYTOYHOM aTTeCTAlluM:

Kon Nunuxarop Ol1ieHOYHbIE CPEACTBA
TOCTHKEHUS
UH/MKaTOpa
KOMIIETEHIIMH
OIIK-2: Cnoco0eH NpPUMEHATH COBPEMEHHbIe MeTOAbl HCCJIeI0BAHMS, OLEHHUBATH M
NPEACTABJSATH Pe3y/IbTAThl BbIIIOJHEHHOH padoThl
OIlK-2.1 Bri6upaet u Ykazanwt 6 3a0anusx ons eneayoumopnou
IpUMEHSET CamocmoamenbHol pabomul
COBpPEMEHHBIC [To 3aaHHBIM SKCTIEPUMEHTAIBHBIM JTAHHBIM TTOJTyYUTh
METObI ypaBHEHHE PErpeccuu
TEOPETUYECKUX U CnnaHupoBarh 3KCIIEPUMEHT U 00padoTark ero
HKCHEPUMEHTAIbHBIX | PE3YJbTaThl
HCCIEA0BaHUM C IIpoBecTy AMCIIEPCUOHHBIN aHAIN3
y4EeTOM
aBTOMATH3MPOBAHHBIX
Y KOMITBIOTEPHBIX
CPEJCTB
OIlK-2.2 OnenuBaer u Vkasanwvl 6 nepeune ayoumopnuix KonmpoabHuix pabom
MIPECTaBISET Hcronb30BaHNe CTATUCTUIECKUX KPUTEPUEB IS OLIEHKH
pe3ybTaThl TEXHUYECKHUX XapaKTEPUCTHK 3IEKTPOTEXHUUECKUX
BBITIOTHEHHOM 171631 (SN 1707
paloThI B BUJE OreHKa BIMSHUS TEXHOJIOTHYECKHX (AaKTOPOB Ha
OTYETOB H KaueCTBO BBIITYCKAEMOU MPOIYKIIH
Ipe3eHTaIHiHi Mertoauka onpenenenus K03hGUIUEHTOB ypaBHEHUS
perpeccuu
Mertoarka mpoBeieHUs PerPECCUOHHOI0 aHaIM3a
CocraBuTth miaH 3xcnepumMenta (IO 22), onpenenuth
ypaBHEHHE PErPECCHH, IPOBECTHU €ro aHAIU3

0) Ilopsinok mnpoBeneHUs] NMPOMEKYTOYHOH aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OlLleHUBaHUS.

[TpomexyTouHast arrectanus 1Mo JucHUIUTHHE «OCHOBBI HHXKEHEPHOTO DKCIIEPHMEHTA»
BKIIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHHUS 00YyJaIOIIUMUCS
3HAHWW, W TIPAKTUYECKHE 3aJaHHs, BBIABIAIONINE CTEICHb CPOPMUPOBAHHOCTH YMEHHH U
BJIQJICHUM, IPOBOAUTCS B (hOpMeE IK3aMEHa.

DK3aMeH 1O JTaHHOW TUCIUILIMHE TMPOBOJUTCA B YCTHOM (hopMe MO IK3aMEHAIIMOHHBIM
OmsieraMm, KaXKIbIH M3 KOTOPHIX BKIIOYAeT 2 TEOPETHUECKUX BOIMPOCAa U OJHO MPAKTHUECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OICHKY «OTJIUYHO» (5 0aIoB) — 00OyJarONIUICs JEMOHCTPUPYET BHICOKHIA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETCHIINI, BCECTOPOHHEE, CHUCTEMATHMUYECKOe U TIy0OKoe 3HaHUe
ydeOHOro Marepuana, CBOOOJHO BBITIONHICT MPAKTHUYECKUE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHUSIMH, YMEHUSIMH, TPUMEHSIET UX B CUTYaIllUsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUNU YPOBEHB
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTeNbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHECHHUSI [IPH aHATUTUYECKUX OMepalusix, mepeHoce



3HaHWI U YMEHUI HA HOBBIC, HECTAHIAPTHBIC CHUTYAIUH.

— Ha OIICHKY «YyJIOBJIETBOPHUTEJbHO» (3 Oamia) — oOydYaromIMiics JEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIMI: B X0JI¢ KOHTPOJBHBIX MEpOTPHUATHI
JIOMTYCKAIOTCSL OMIMOKH, TPOSIBIIIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, YMCHHMW, HAaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHUS TIPU ONCPUPOBAHUU 3HAHUSIMH U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OLICHKY «HEY/I0BJIETBOPUTEILHO» (2 Oaiia) — 00ydJaronuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, IOMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOMKET
MOKA3aTh UHTEIUICKTYa IbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYJO0BJIETBOPUTEJIbHO» (1 0am1) — oOydaromuiicss He MOXKET IOKa3aTh
3HaHHUS HAa YPOBHE BOCIPOW3BEACHHS M OOBACHEHUS WHPOpMAIMU, HE MOXKET IOKa3aTh
MHTEJUICKTYaJIbHBIC HAaBBIKU PEIICHUS MPOCTHIX 33/1au.



