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PaGouas nporpamma cocrasnena Ha ocHoe PI'OC BO - marucTparypa 110 HanpapJieHHIO
nozrorosky 13.04.02 DnekTposHepreTHKa H 3eKTpOTeXHHKa (puka3 Muno6paayku Poccuu ot
28.02.2018 r. Ne 147)
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOJIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Hukonaes

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rojy Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIPUBOJIA U

IIporokomor 20 1. Ne

3aB. kadempoii A.A. Huxonaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

llenpto OCBOGHHSI JTUCHUIUIMHBI SBISETCS (OPMUPOBAHUE Y CTYACHTOB SICHOTO
MPEACTABJICHUS] O MPHUHIMIIAX OPraHU3alMy JKCIEPUMEHTa, 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 WMH)KEHEPHOTO SKCIEPHMEHTa BXOAWUT B 00s3aTENbyl0 dacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jint  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHWS  (YMEHUS,  BIAJICHHSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

VYueOHas - MpaKkTUKA 10 NOJTYYEHHIO NEPBUYHBIX HABBIKOB HAYYHO-HCCIIEAOBATEIbCKOM
paboThI

CoBpeMeHHBII aBTOMAaTH3UPOBAHHBIH 3JIEKTPOIPUBO/]

3HaHus (yMEHHMS, BIAACHUS), TIOJyYCHHBIE IPU M3YYEHUH JAHHOW JUCHUILIMHBI OYyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUILTNH/TIPAKTHK:

[ToaroroBka K caave u cjaya rocy1apCTBEHHOTO 9K3aMeHa

[TpousBoacTBeHHAS - HAYYHO-HCCIIEA0BaTENbCKas paboTa

3 Komnerenuun odyuarouierocs, 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[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

OIIK-2 CriocoOeH MpUMEHATh COBPEMEHHBIE METOIbI UCCIIC0OBAHMS, OIIEHUBATh U TIPEICTABIIATh
pe3yIbTaThl BRIIOJIHEHHOMN pabOThI

OIlK-2.1 BoiOupaer u nOpUMEHSET COBPEMEHHBIE METOAbl TEOPETUYECKUX U
JKCIIEPUMEHTAIBHBIX HCCIEAOBAHUNA C yYETOM aBTOMATHU3WPOBAHHBIX U
KOMITHIOTEPHBIX CPEJICTB

OIIK-2.2 OneHuBaeT W MPEACTABISET PE3ybTaThl BBHIMOJIHEHHONW pPaOOTHI B BUIE
OTYETOB U MPE3CHTAIINI




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM
qyuce:
— KOHTaKTHas padota — 54,15 akan. 4acos:
—ayauTopHas — 51 akaJ. 4acos;
— BHeaynutopHas — 3,15 akaj. 4acos;
— caMocTosTeNnbHas padora — 162,15 akan. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

®dopma TeKyIero
Bun KOHTPOJIS
CaMOCTOSITEIbHOM | YCIIeBaeMOCTH U
paboThI TIPOMEKYTOYHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nab. | mpakr.
3aH. 3aH.

Jlek.

CamocTosiTennbHas
paboTta cTymeHTa

1. Paszgen 1

CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHOU
JIUTEPATYpPbI
Iounck
JIOTIOJTHUTEIbHON
“HPOPMAIIUH T10
3a/1aHHOM TeMe
(pabora c
6ubnunorpaduyec
KAM MaTepuaiaMmu,
CIIPAaBOYHUKAMHU,
KaTaJoraMH,
CJIOBApSIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBIH OIPOC
CTYZIEHTOB IO
U3y4YEHHOU TeMe

OIIK-2.1,

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

HWroro no pazaeny 1 0,5 2

2. Paznen 2




obecrieueHue
JKCIIEPUMEHTATIBH
HCCJIEIOBaHMI

21 Mertposoruueckoe

bIX

0,5

CamocrosTenbHOe
n3yueHue yuyeOHou
Y Hay4HOU
JIUTEPaTypbl
[Tonck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJIaHHOU TeMe
(pabota c
6ubnuorpaduyec
KHMM MaTepualamy,
CIPaBOYHHKAMU,
KaTrajoram,
CJIOBApsIMH,
SHUUKIIONEIUSAMU

).

YCTHBIH OIIPOC
CTYZIEHTOB IO
HU3y4EHHOHU TeMe

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

0,5

3. Paznen 3

IIPY U3MEPEHUAX

3.1 HcCTOYHUKH OIIMOOK

0,5

10

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATYPhI
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota c
oubnmorpaguuec
KM MaTepuaiamy,
CIPaBOYHHUKAMH,
KaTaJIoTaMH,
CITOBapSIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBII OIIPOC
CTYZI€HTOB IO
M3YYCHHOU Teme

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

0,5

10

4. Paznen 4

4.1 Orenka

BJIMSAHUAA

CilydaiiHbIX (DaKTOpOB Ha
Pe3yIbTaThl SKCTICPIMEHTA

0,5

15

CamocrosTenpHOe
u3ydeHue yueOHoi
W1 Hay4HOU
JUTEPATYpPbI
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3aJJaHHOU TeMe
(pabora c
6ubnnorpaguuec
KAM MaTepuallaMH,
CIPaBOYHHUKAMU,
KaTaJloTaMH,
CIIOBApsIMH,
SHIUKJIONETUAMH

).

YCTHBII o1poc
CTYZIEHTOB I10
HU3yYEHHOH TeMe

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

0,5

15

5. Pazmen 5




51 XapaKTepUCTHKH
MOJIOKEHUS CIyJaiHoi
BEJINUUHBI

Y Hay4HOU
JIUTEPaTypbl

[Tonck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJJaHHON TeMe

15

(pabota c
6ubnuorpaduyec
KHMM MaTepualamy,
CIPaBOYHHKAMU,
KaTrajoram,
CJIOBapsIMH,
SHUUKIIONEIUSAMU

).

CamocrosiTenbHOE
n3yueHue yuyeOHou

YCTHBIH OIIPOC
CTYZIEHTOB IO
HU3y4EHHOHU TeMe

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

15

6. Paznien 6

6.1 HopMaibHbBIH 3aKOH

pacmpezieneHus ciydaiHon
BEJINYHHBI

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATYPhI
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10

3a/1aHHOM TeMe
15
(pabota c

6ubnauorpaduyec
KM MaTepuaiaMu,
CIPaBOYHHUKAMH,

KaTaJIoTaMH,

CITOBapSIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBII OIIPOC
CTYZI€HTOB IO
M3YYCHHOU Teme

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

15

7. Pazgen 7

7.1 OcHoBHBIE 3agayu
MaTeMaTH4YECKOM
CTaTUCTUKHU

CamocrosTenpHOe
u3ydeHue yueOHoi
W1 Hay4HOU
JUTEPATYpPbI
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3aJJaHHOU TeMe
15
(pabora c
6ubnnorpaguuec
KAM MaTepualiaMH,
CIPaBOYHHUKAMU,
KaTaJloTaMH,
CIIOBApsIMH,
SHIUKJIONETUAMH

).

YCTHBII o1poc
CTYZIEHTOB I10
HU3yYEHHOH TeMe

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

15

8. Paznen 8




KpUTEpUU u
MIPUMEHEHUE

8.1 CraThcTHYECKHE

ux

15

Y Hay4HOU
JIUTEPaTypbl
[Tonck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJIaHHOU TeMe
(pabota c
6ubnuorpaduyec
KHMM MaTepuaiamy,
CIPaBOYHHKAMU,
KaTrajoram,
CJIOBapsIMH,
SHUUKIIONEIUSAMU

).

CamocrosiTenbHOE
n3yueHue yuyeOHou

YCTHBIH OIIPOC
CTYZIEHTOB IO
HU3y4EHHOHU TeMe

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

15

9. Paznien 9

aHaJIu3

9.1 JucrnepcuoHHBIH

421

15

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATYPhI
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota c
oubnmorpaguuec
KM MaTepuaiamy,
CIPaBOYHHUKAMH,
KaTaJIoTaMH,
CITOBapSIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBII OIIPOC
CTYZI€HTOB IO
M3YYCHHOU Teme

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

4/211

15

10. Pazgen 10

perpeccun

10.1 YpaBHeHue

4/41

15

CamocrosTenpHOe
u3ydeHue yueOHoi
W1 Hay4HOU
JUTEPATYpPbI
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3aJJaHHOU TeMe
(pabora c
6ubnnorpaguuec
KAM MaTepuallaMH,
CIPaBOYHHUKAMU,
KaTaJloTaMH,
CIIOBApsIMH,
SHIUKJIONETUAMH

).

YCTHBII o1poc
CTYZIEHTOB I10
HU3yYEHHOH TeMe

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

4/41

15

11. Pazpmen 11




111 Perpeccruonnsrit
aHAITH3

221

15

CamocrosTenbHOe
n3yueHHne yuyeOHou
Y Hay4HOU
JIUTEPaTypbl
[Tonck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJIaHHOU TeMe
(pabota c
6ubnuorpaduyec
KHMM MaTepualamy,
CIPaBOYHHKAMU,
KaTrajoram,
CJIOBApsIMH,
SHUUKIIONEIUSAMU

).

YCTHBIH OIIPOC
CTYZIEHTOB IO
HU3y4EHHOHU TeMe

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

221

15

12. Pazgen 12

12.1 OCHOBBI
TUIAHUPOBAHUS
JKCIEPUMEHTA

2/21

13,95

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATYPhI
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10
3a/1aHHOM TeMe
(pabota c
oubnmorpaguuec
KM MaTepuaiaMu,
CIPaBOYHHUKAMH,
KaTaJIoTaMH,
CITOBapSIMH,
SHIUKIIOTIE TUSIMHU

).

YCTHBII OIIPOC
CTYZI€HTOB IO
M3YYCHHOU Teme

OIIK-2.1,
OIIK-2.2

Wroro no pazneny

2/21

13,95

13. Pazgen 13

13.1 TTnanupoBanue
IKCIIEPUMEHTA TIPH MTOUCKE
OIITUMAIIBHBIX YCIIOBHIA

13,2

CamocrosTenpHOe
u3ydeHue yueOHoi
W1 Hay4HOU
JUTEPATYpPbI
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3aJJaHHOU TeMe
(pabora c
6ubnnorpaguuec
KAM MaTepualiaMH,
CIPaBOYHHUKAMU,
KaTaJloTaMH,
CIIOBApsIMH,
SHIUKJIONETUAMH

).

YCTHBII o1poc
CTYZIEHTOB I10
HU3yYEHHOH TeMe

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

13,2

14. Paznen 14

141 Bueayauropnas
KOHTaKTHas paboTa

OIIK-2.1,
OIIK-2.2

Wroro no pazneny




15. Pa3znen 15

15.1 Dk3amen

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

Wroro 3a cemectp

17

34/101

162,15

OK3aMCH

Hroro no JUCHUITIIINHE

17

34/101

162,1

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHAsA U
MH(POPMALMOHHO-KOMMYHUKAIIMOHHAs 00pa3oBaTesbHble TeXHOJIoruu. Ilepenaya Heo6X0uMBIX
TEOPETUYECKUX 3HAHUKW UM (OPMHUPOBAHUE OCHOBHBIX IMPEJICTABICHHH MPOUCXOIUT C
UCIOJIb30BAaHUEM MYJIBTUMEAUHHOT0 000PYA0BaHUS.

[Tpu mpoBeeHUH MPAKTHUECKUX 3aHATHI MCHOIB3YIOTCA padoTa B KOMAHIE U METOMIBI
MHGOPMALIMOHHBIX TEXHOJIOTHA.

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

7 OneHOYHBIE CPeACTBA AJIsl HIPOBeAeHHs IPOMEKYTOYHOM aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

PanuonoB, A.A. [lnmanupoBaHue »SKCHepUMEHTa [DJIEKTPOHHBIA pecypc]: ydeOHOe
noco6ue / Paguonos A.A., [lloxun B.B. — M.:®T'VII HTL «Mudopmpeructp», 2020. Neroc.per.
0322000375 http://magtu.ru:8085/marcweb2/Found.asp  -Pexxum JocTyma: ajisi  aBTOPH3.
MOJIb30BaTEIEH.

0) JlomostHMTEIbHAS JIATEPATYpa:

1. JIykbsioB, C.1.OCHOBBI HHXEHEPHOTO 3KCIIepUMeHTa: YuebHoe nocoowue / JIykbsHOB
C.N., ITanos A.H., Bacunses A.E. - M.:U1] PUOP, HUIL] UH®PA-M, 2019. - 99 c.: - (Bsicmiee
obpazoBanue: bakanaBpuar) - Pesxum nocryna: http://znanium.com/catalog/product/1020699

2. Kykymkuna, B.B. Opranm3zanus HaydHO-MCCIEIOBATEIbCKOW pPa0OTHI CTYIEHTOB
(maructpoB) [Tekct] : Yuebroe nocodue / B.B. Kykymikuna. - M.: HUL] UTH®PA-M, 2014. - 265
c.. 60x90 1/16. - (Bwiciiee oOpa3oBanue: Maructparypa). (Ieperier) — PeKUM J0CTyIa:
http://znanium.com/index.php?logout=1 - 3arnaswue ¢ s3xpana - ISBN 978-5-16-004167-4

3. PeokkoB, M. b. OCHOBBI HAyYHBIX HUCCIICJIOBAaHHI M W300peTaTeNIbCTBA : ydeOHOE
nocobue / U. b. PeokkoB. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 224 c. —
ISBN 978-5-8114-5697-0. — Texkcr : snexTpoHHbIH / JlaHb : 3IEKTPOHHO-OMOIMOTEUYHAS
cuctema. — URL: https://e.lanbook.com/book/145848 (mara ob6pamenus: 09.06.2021). —
Pexwum nocTtyna: st aBTOpU3. TIOIB30BATENEH.

B) MeToanyeckne yKazaHus:

®denoros, A. M. OcHOBBI Hay4HBIX MCCICAOBaHUH : yueOHOe mocodue / A. U. denoTos.
— MWpxyrck : HWPHUTY, 2017. — 142 c.— Tekcr: »snekTpoHHbIH // JlaHb
3NIEKTPOHHO-OMOMmoreunass cuctema. — URL: https://e.lanbook.com/book/164053 (mata
obparmenust: 22.06.2021). — Pexum goctyna: AJist aBTOPHU3. MOJIH30BaTEICH.


http://magtu.ru:8085/marcweb2/Found.asp
https://e.lanbook.com/book/145848

r) IIporpammHuoe o6ecneuenune u UaTepHe

IIporpammHoe o0ecnieuenmne

T-pecypcsbi:

HaumenoBanue N
o Ne orosopa Cpoxk neiicTBUS TULEH3UU

MS Windows 7
Professional(us  |/1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Windows 7
Professional (s [1-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepoutio
Professional
7Zip CBOOOIHO PacCIpOCTPaHIEMOE OECCPOUHO
STATISTICA 8.6 |K-139-08 ot 22.12.2008 OECCPOYHO
FAR Manager CBOOOHO pacIpoCTpaHIEeMOe OecCpoUHO

IIpodeccuonanbublie 6a3bl JTAHHBIX U HH

OPMAalMOHHBIC CIIPABOYHBIC CHCTEMbI

HazBanue kypca

CchUIKa

OnexkTpoHHas 0a3za MEPUOIUYECKUX H3TaHUN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

Hanuonanpaas
WH(pOpMAIMOHHO-aHAJIMTUYECKAsT ~ CUCTEMa —
Poccuiickuii HMHACKC HAYYHOI'O ITUTHPOBAHMS

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

ITouckoBas cuctema Akanemust Google (Google
Scholar)

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

Undpopmannonnass 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

MeskayHapoaHas HayKOMETpUYECKast
pedepaTiBHAsS W TOJHOTEKCTOBas 0a3a JaHHBIX
Hayanbix n3aaanii « Web of sciencey

http://webofscience.com

MexnyHaponHas pedeparuBHas u

http://scopus.com

INOJTHOTCKCTOBAsA  CIIpaBOYHas 0aza JaHHBIX

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

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




JlexuroHHas ayuTopus MynbTUMEUITHBIE cpeacTaa
XpaHEHMs, TMepeJaud W [PEJCTABICHHS
uHpopMauu

KomneroTepHslii kinacc [TepconanibHbIE KOMITBIOTEPHI c
naketom MS Office, Beixogom B MHTEpHET U €
JIOCTYIIOM B AJIEKTPOHHYIO
nH(OPMaLMOHHO-00pa30BaTEIbHYIO cpeny
YHUBEpCUTETA

[Tomerienue 1711 CaMOCTOSITEIBHOM PabOThI [Iepconanbubie KOMIIBIOTEPBI c

oOydJaronuxcs

maketom MS Office, Matlab+Simulink u
BBIXOZIOM B MHTEpHET W C JOCTyIIOM B
SIIEKTPOHHYIO

UH()OPMAIIMOHHO-00Pa30BaATEIBHYIO cpeny
YHUBEpCHUTETA
HOMGHICHI/IG IJId XpaHCHUA U Cremnaxu JII XpaHCHUA
NpoQHUIAKTUIECKOTO 00CITYKUBAHUS y4eOHOTO | Y4eOHO-METOANYECKON JOKYMEHTAIUHU, CeH(bI
o0opynoBaHus JUIsl  XpaHeHHsT y4eOHOro oOopy/OoBaHUS.

WHCTpyMEHTBI 11 peMOHTa JabopaTOPHOTO
000pyIoBaHUs

[Tpunosxenue 1

Y4eOHO-MeTOoAHYEeCKOe 00ecTIeYeHHe CAMOCTOAITEILHOH Pa0doThI CTY/ICHTOB

AyoumopHas camocmoamenvuas paboma cmyoeHmos HA NPAKMUYECKUX 3aAHAMUIX
ocyuecmensaemcs noo0 KOHmMpoaem npenooasameis 8 8uoe peuleHus 3a0a4, Komopuvle onpeoensiem

npenodasamelv 0l CHyOeHma.

IIpumepnvie ayoumopHvle KOHMPOabHbIE PAOOMbL

HOPMAJIBHBIN 3AKOH PACHIPEJIEJIEHUSI CTYYAVMHOMN BEJIMYUHBI

IIpumep. OnpenenuTs BEPOATHOCTD TOTO, YTO CONPOTUBIIEHUE PE3UCTOPOB B MAPTHUH,
N 2
IIPUTOTOBIICHHOH K OTIpaBKe, He TpeBocxoaut 50 Om, eciiu u3BECTHO, UTO 4 =45 OMu o;” = 25

2 o
OwM", 3aKOH pacnpeiesieHUs] HOPpMaJIbHbIN.

OCHOBHBIE 3AJAYY MATEMATHYECKON CTATUCTUKH

IIpumep. TpeOyercs OLEHUTh MaTeMaTHUECKOE 0XKHIaHUE TOKA MEePErOpaHus MIIaBKUX BCTaBOK
napTuu npefoxpanureneid tuna [1P-2 ¢ HOMUHANBHBIM TOKOM OTKIIIOYEHHUS o =100 A, ecnu
M3BECTHA I'eHepalibHas JUCIIePCHUs TOKA Meperopanus (Ha OCHOBAHUU MPEBbIIYIINX UCTIBITAaHUH),

paBHas O'I2 =25 A%u pe3yIbTaT OAHOTO UCTIBITAHUS TPETOXPAHUTEIS U3 ATOU maptuu lg = 95 A.

3aK0oH pachpesesieHus] 3HAYeHUN TOKa IeperopaHvs HOPMalbHbIA. g pemieHus 3amgadu

ucnonszyem U-pacnpesenenue.




Ipumep. Onpenenuts 00beM BBIOOPKH (KOJIUYECTBO M3MEPEHUN), MO3BOJISIONINI OIEHUTD /4
TOKa IIeperopaHus mpeaoxpanureiei ¢ Tounocteio £1 A u ¢ p = 0,95, eClIMU3BECTHO, YTO O'|2
=16 A%

2
n> 2;241.96 = 63.

IIpumep. Ilpu o6pabotke BeIOOpKM U3 10 HaOMIOAEHMH 3HAYEHUH €MKOCTEeHW KOHIEHCATOPOB
— L2 2
nonydeno C =98 mx®. M3BecTHO, YTO 3aKOH paclpeelcHUs HOPMAJbHbIM, O, = 25 mx®",

ITpoBeputsh runoresy o Tom, utotic =100 Mk®D, T.€. Ho:ic = 100 MxD; Hi: e # 100 MxdD.
CTATUCTUYECKHUE KPUTEPUU U UX IPUMEHEHHUE
Kpurepuii Ctbronenra

Ipumep. MmeeTcs nsaTh U3MEPEHHU BPEMEHH OTKIIFOUYCHHS MacJITHOTO BhIKirovatens 7= 0,05 c;
7 =0,08c; 3=0.1c; »w=0.1 cun=0.06c.Tpedyercs OEHUTH T'eHEPATTLHOE MATEMATHICCKOE
OKHUJIaHWE BPEMCHH OTKIIOYCHHS /4C JOBEPUTEIBbHOW BepositHocThio p = 0.95. 3akon
pacnpeeneHuss HOpMabHBIMH.

IIpumep. /{15 ycnoBuil npeaplIyliero npumMepa NpoBEpUTh TUIIOTE3Y O ToM, 4To f4= 0,05cHa
ypoBHae 3Haunmoctu ( = 0,05, T.e. Ho:z; = 0.05¢; Hy: e 0,05c¢.

Kpurepuii ITupcona

I[Ipumep. Onpenenuts UHTEPBAIBHYIO OILICHKY O'XZ c p = 0.9 HOpManbHO pacipeneIeHHON

CITy4aiiHOW BETMYUHBI X, €CJIM Ha OCHOBAaHHU JIECSITH M3MEPEHUH MOITy4eHO Sf =2.

IIpumep. [IpoBepuTh rUNOTE3y O TOM, YTO FeHEpaIbHAs AUCTIEPCUsl HOPMAIBHO pacIipeeIeHHON
- .2 .2 — =

ciydaiinoit Benmumuunsl X, Ho:o; =4 (H1: 0 #4), Ha ypoBre 3naunmoctu (= 0.1 11s ycnoBuit

HNpEenBIYIIEro IIpUMepa.

Kpurepuii ®umepa

IIpumep. CpaBHUBaIOTCS MOKa3aHUS ABYX BOJBTMETPOB, KaxapiM mpuOopoM Mpou3BEIEHO IO
o 2
CEeMb 3aMEpOB, MPUYEM JUCIEPCHUs MOKa3aHUK MEepBOro mpulopa COCTaBISET 512: 10.2 B, a

2 .
BTOPOTO — 3222 3.8 B. Heo0x01MMO BBISICHUTH, Y€M OOYCJIOBJIEHO PACXOXKJICHHUE TUCTICPCHI:
100 BTOpO mpubop GoJiee ToueH, TMO0 pacXoxACHUE AUCTIEPCUN CITy4alHO.

Kpurepuii Koxpena

IMpumep. [IpoBeputh TUMOTE3y 00 OJHOPOJHOCTH YETHIPEX BHIOOPOYHBIX JUCIIEPCHHA, PAaBHBIX
512 =8; Sg =4 S§= 2u SfZ 10, u onpenenennsix ¢ fi= 10 Ha ypoBae 3naunmoctu = 0.05.

T-KpUTEepHH

IIpumep. Ha ogHOM W3 MATH OJIMHAKOBBIX arperatoB (TPEThEM), BBHINOIHSIOMIUX OJHOTUITHBIC
omepanuy, OBUTM BHEAPEHBI MEPOMPHUATHA TIO HKOHOMHUHU dJEeKTpodHepruu. OTIEHUTh HX
3¢ (HEeKTUBHOCTh, €CIH 3apETUCTPUPOBAHHOE MECSAYHOE TOTPEeOJICHHE DJHEPTHH KaXIbIM
arperatom coctasisier Wi = 10 MBtu; W3 = 12 MBty; W3 = 8 MBtu; W, = 9 MBT1u; W5 = 11
MBrTtu. Kak u mpenmnosnaranoch, pacxoj SHEPTruu Ha TPEThEM arperate MUHUManeH. Heooxoanumo



BBIICHUTh, 4YeM OOYCIIOBJIEH MHMHHMANbHBIA pacxoj Ha TpPEThEM arperate — CIy4alHbIM
OTKJIOHEHUEM WJIM BHEAPEHHBIMU MEPOIIPUATHIMH.

JIACIIEPCUOHHBIN AHAJIN3

IIpumep. PaccMOTprM JaHHBIE IO CPOKY CIYXKOBI SJIEKTPHUECKUX JTAMIT B UETBIPEX MAPTHSX.
Tabmuua 10.1
Pe3ynbTaThl K3MEPEHHS CPOKA CIYKOBI JIaMIT

Cpok
Ne CILYKOBbI
H; — AJIEKTPOJIaAMIT 2X Ng X
pTHIL X (B ThICSIUax
94acoB)
1 1,60; 1,61; 1,68
1,65; 1,68,
1,70; 1,72; 11,76 !
1,80
2 1,58; 1,64; 1,66
1,64, 1,70; 8,31 5
1,75
3 1,46; 1,55; 1,64
1,60; 1,62,
1,64, 1,66; 13,09 8
1,74, 1,82
4 1,51, 1,52 1,57
1,53, 1,67, 941 6
1,60; 1,68
42,57 26 1,64

JInst M3roTOBNEHUS KaXIIOM MapTUW Jamm Oblla B3ATa MPOBOJIOKA Pa3HBIX COPTOB; BCE

MMpo4Yure€ yCJIOBHUA ITPOU3BOJACTBA OBl OIMHAKOBBIMU I KEDK)IOﬁ MapTHuu. Tp€6y€TC$I BBISICHUTD,
OTIUYAIOTCS JIM TApTUU JIaMII MEXAYy co0oil mo cpoky chyxObel. Eciu oTtBer Oyner
MMOJIOKHUTECIBbHBIM, TO MOXHO AYyMaTb, UYTO Ka4€CTBO IMPOBOJIOKH I[GﬁCTBI/ITGJ'IBHO BJIMACT Ha CPOK
CIyXObI, ¥, CIEIOBaTeNbHO, /s CTaHJAPTU3ALHUHU TPOU3BOACTBA DIEKTPUUYECKHUX JIaMII
HEO0OXOIMMO IOCTUTHYTH OOJIbIIIEH OJTHOPOITHOCTH MPOBOJIOKH BO BCEX MAPTHUSX.
I[Ipumep. HeoOxomumo mpoBepUTh HYNEBYIO THUIIOTE3Yy, COCTOSIIYIO B TOM, UYTO HCXOJHBIC
PasMEpBI MMpOKaTa Ha IMPOBOJIOYHOM CTaHEC C MHOT'OBAJIKOBBIMU 1<ann6paMI/1 HE BJIHAIOT Ha
pa3Mepbl IpoKaTa MOCJE€ MEepPBOM KIETH ABYXKIETEBOIO MPOKATHOro craHa. C 3TOM 1enbro
MIPOBOJIUJIACH TTPOKATKa 0OPa3IlOB MPOBOJIOKH C Pa3HBIMH HCXOAHBIMH JuaMeTpamu: 6,39 MM u
6,12 mM. Ha BbIXO/Ie TTOCIe KIIETH MPOBOAMIOCH U3MEPEHHUE pa3MepoB PO IO AUArOHAISIM
«d» ¥ B HAITPaBJICHUH 00XKATHS «@».

Tabnuua 10.7
Pe3ynbrarel n3mMepeHus pa3MepoB NpopuiIs MpH MPOKaTKe MPOBOJIOKH JuamMeTpoMm 6,39 MM

No pasme | Cpennuesnauenusipazmep | [IpeobpazoBanHoecpenneesnaue | [Ipumedan
obpa3sio | p OB, MM HUE ue
B




1 a 5,198 18 Kaxmoe
d 6,440 240 3HAYCHHE
2 a 5,204 24 pasmepa
d 6,448 248 YBEIUYCHO
3 a 5,200 20 B 1000 pa3
d 6,470 270 1
4 a 5,192 12 YMCHBIIICH
d 6,444 244 0: «a» - Ha
5 a 5,196 16 5180 «d» -
d 6,440 240 Ha 6200
Ta6mmma 10.8
PesynbraTel nu3mMepeHus pa3mMepoB Ipoduiis Ipy NPOKaTKe IPOBOJIOKH AUaMeTpoM 6,12 MM
Ne Pazme | Cpennuesnauenusipazmep | [IpeoOpasoBanHoecpenneesnay | [Ipumedan
o0pa3z1o | p OB, MM eHue ue
B
1 a 5,191 11 Kaxnoe
d 6,205 5 3HAYCHUE
2 a 5,188 8 pa3zmepa
d 6,198 -2 YBEIUYCHO
3 a 5,186 6 B 1000 pa3
d 6,202 2 u
4 a 5,185 5 YMCHBIIICH
d 6,216 16 0: «a» - Ha
5 a 5,182 2 5180 «d» -
d 6,212 12 Ha 6200
3ananus

1. IIpoBecTu OLIEHKY BIMSHHUS U3MEHEHMH Ipejesa TEeKyuyecTH IMPOKaTbIBAEMOro MeTajlla Ha
OTKJIOHEHUS pa3MepoB NpoQuIs TMocie MPOKaTKU B TEPBOM KIETH YeThIPEXKIETHEBOIO
IIPOKATHOTO CTaHA.

Tabnuna 10.11
Pe3ynbrarel u3mepeHus pazMepoB Mpoduis Ipu IpoKaTKe MPOBOJIOKH C MPEIEIoM
TEeKy4ecTH MeTasuia 43 Kre/MM?.

No pasme | Cpennuesnauenusipazmep | [IpeobpazoBanHoecpenneesnaue | [Ipumedan
obpasio | p OB, MM HUE ue
B
1 a 5,192 -8 Kaxnoe
d 6,558 -62 3HauUCHUE
2 a 5,221 21 pazmepa
d 6,660 40 YBEIUYCHO
3 a 5,227 27 B 1000 pa3
d 6,660 50 1




4 a YMEHBIIICH
d 0:
5 a «a»- Ha
d 5200
«d» - Ha
6620
Tabmuma 10.12
Pe3ynbrarel u3mepenus pazmepoB npoduis Ipu NPOKAaTKe MPOBOJIOKH C MPEIEIOM
TeKydecTH MeTaimia 65,9 kre/Mm’
Ne Paszme | Cpennuesnauenusipazmep | [IpeoOpasoBannoecpenneesnay | [Ipumedan
o0pa3sio | p OB, MM eHue ue
B
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYEeHHUE
2 a 5,229 29 pazmepa
d 6,650 30 YBEIIMYEHO
3 a 5,220 20 8 1000 pa3
d 6,651 31 1
4 a 5,229 29 YMCHBIIICH
d 6,666 46 0.
5 a 5,232 32 «a» - Ha
d 6,626 6 5200
«d» - Ha
6620

2. IlpoBecTH OIICHKY BIMSHUS HM3MEHEHMH Kod(pduimeHTa TpeHus B odare nedopmanuu Ha
OTKJIOHEHHS pa3MepoB MPOuUJIs TOCIIE MPOKATKH B TIEPBON KIIETH.

Tabmuua 10.15
Pesynbrarel m3mMepeHus pa3MepoB poGUIs pU MPOKATKE Ha CyXUX BaJIKax

No pasme | Cpennuesnauenusipazmep | [IpeobpazoBannoecpenueesnaue | [Ipumedan
o0pa3z1o | p OB, MM HUE ue
B
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYECHUE
2 a 5,229 29 pa3mepa
d 6,650 30 YBEJIINYEHO
3 a 5,220 20 B 1000 pa3
d 6,651 31 u
4 a 5,229 29 YMCHBIIICH
d 6,666 46 .
5 a 5,232 32 «a» - Ha
d 6,626 6 5200
«d» - Ha
6620




Taomuma 10.16

PesynpTaThl H3MepeHHs pa3mMepoB MPOGUIIst MPHU MPOKATKE MPOBOJIOKU C MUHEPATbHBIM MAclIOM

No Pazme | Cpennnesnauenusipazmepo | [IpeoOpazoBanHoecpeaHeesnaueH | [Ipumedanu
o0pastio | p B, MM ue e
B
1 a 5,184 -16 Kaxnoe

d 6,527 -93 3HAYCHUE
2 a 5,178 -22 pa3zmepa

d 6,521 -99 YBEIUYCHO
3 a 5,181 -19 B 1000 pa3 u

d 6,544 -76 YMEHBIICHO
4 a :

d «a» - Ha
5 a 5200

d «d»- Ha

6620

3. IIpoBecTu OLIEHKY BIMSHHUS W3MEHEHUU BEIMYUHBI HATSHKEHUS MEXKAY IMEPBOM U BTOPOI
KJIETBIO MPOKATHOT'O CTaHa HAa OTKJIOHEHHS pa3MepOB MPOQUIIs OCHIE MPOKATKH B TIEPBOM KIIETH.

Taomuua 10.19
Pe3ynbrarel m3mepeHus pazMepoB MPoduIs IpH MPOKATKE MPOBOJIOKH 0€3 HATSKCHHS

Ne pasme | Cpennuesnauenuspasmep | [IpeoOpasoBanHoecpeaneestnade | [Ipumeyan
obpasto | p OB, MM HUE ue
B
1 a 5,291 -9 Kaxnoe
d 7,053 53 3HAYECHUE
2 a 5,303 3 pa3mepa
d 7,054 54 YBEINYEHO
3 a 5,329 29 B 1000 pa3
d 7,098 98 u
4 a 5,334 34 YMCHBIICH
d 7,045 45 0.
5 a 5,340 40 «» - Ha
d 7,084 84 5300
«d» - Ha
7000

Tabmuma 10.20

Pesynbrarel uamMepenus pazmMepoB MpoQ ISt MpH MPOKATKE MPOBOJIOKH C BEIIMUNHON
MeXKIIeTeBOTo HaTshkeHua 500 krc.

No
o0pasiy
OB

Pasm
€p

CpenHuesHaueHuspas
MEpOB, MM

[MpeoOpazoBanHOECpenHEE3
HaveHUE

[Ipumeua
HUE




1 a 5,185 -115 Kaxnoe
g 6922 78 3HAYEHUE
' pas3mMepa
2 a 5,247 -53 yBEJINYE
HO B
d 7,083 83 1000 pas
3 a 5,223 =77 u
d 6,908 -92 YMCHBIIC
HO:
4 a 5,219 -81
«a» - Ha
d 7,079 79 5300
5 a 5,224 -76 «d» - Ha
d 6,959 41 7000

Ha oxHOM 13 5 OAHOTUITHBIX TEXHOJIOTUYECKHUX arperaTtoB (Ha Y€TBEPTOM) BHEJPEHBI
MEPOTIPHUATHS, 33 CUET KOTOPBIX MPEINOTIOKHUTEITHHO MOKHO MOIYIUTh 3)(HEKT OT IKOHOMUHU
3JIEKTpOIHEeprun. B Teuenun 6 MecsueB Ha arperaTax npou3BOAMINCH U3MEPEHHs TOTPEOICHHOM
AIIEKTPOIHEPTUH. Pe3ynbTaTsl peacTaBiIeHbl B Ta0IHIIE

Howmep Benuunna norpebdnenus
arperaTa JIEKTPOIHEPIUU 110 MecsALaMm,
MBrt*uac
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, JEMCTBUTENIBHO JIM BHEAPEHHBIE MEPOIIPUATHUS
CYILIECTBEHHBIM 00pa30M BIIUSAIOT Ha NOTPEOJIEHHYIO 3JIEKTPOIHEPTHIO.

YPABHEHHUE PEI'PECCUH

I[Ipumep. Omnpenenuts KOIPPUIMEHTHl PErpeccud MoOJeNd 1-ro mopsiika Ha OCHOBAaHUU
cieayromel Tabauibl pe3yabTaToB.

Tabmuna 11.1
Pe3ynbTarhl 3KkCIepUMEHTA

X 0 1 2 3
Y 1.2 5.8 15.5 28.6




AMNpPUOPHO HU3BECTHO, YTO Y — HOPMAJIbHO paclpe/ielieHHas CiiydailHas BEJTUYMHA C
MOCTOSTHHOM TUCTIEPCUEH.

IIpumep. Ompenenutb KOIPGUIUEHTH perpeccuu 2 MOpsAAKa [0 JaHHBIM MPEAbIAYLIEro
npumepa.

PET'PECCHOHHBINA AHAJIN3

IIpumep. [IpoBectu perpecCHOHHBII aHANN3 YpaBHEHUH, MOJIYYEHHBIX B IIPEIbIAYIIUX IPUMEpax
A
Y =-1.01+9.19 - X;
A
Y =112 +282- X +213- X>.

3JEMEHTbHI INTAHUPOBAHMS SKCIIEPUMEHTA. ITOJIHBINA
®AKTOPHBIN SKCIIEPUMEHT

IIpumep.

B naGopaTopHBIX YCIOBUAX HCCIEAYETCS] BIUSHUE OTKJIOHEHUN HAMPSKEHUS U YACTOTHI
NUTAIOIIE CeTM Ha HHEPreTUYECKHE XapaKTEpPUCTUKU CaMoOro  paclpOCTPAHEHHOTO
ANIEKTPONPUEMHHUKA — AaCHHXPOHHOTO JBUTarens. VICHBITYyeMBblid 3IEeKTpOJBUTATENb THIIA
AO-41-2, Paom= 5 kBt. B kauectBe ¢pyHKIMHM 11e7H (OTKIMKA), B YACTHOCTH, PACCMaTPUBACTCS
MOJIHBIM TOK, MOTpeOsieMblil U3 ceTu. Bce OmbITHI MPOBOAMIMCH ¢ HEU3MEHHON Harpy3koil Ha
BaJly, PaBHOW HOMHHAJIBHOW (KOHTPOJMPYEMBI, Heperyaupyemsiii ¢akrop). Bapbupyembimu
dbakropamu siBistrores Hanpspkenue X (U) u wactora Xp( f) cetn, mostoMy /jist OnbITOB BhIOpaH
mran 110D 2%, Basossie YPOBHU ¥ MHTEPBaJbl BapbUpOBaHUs NpUHATHI caenytomue: Ug = 220 B;
AU =20 B; fo = 50 T'; Af =5 T’ i1 oLieHKH AUCIEPCHE BOCIIPOM3BOIUMOCTH B KasKIOM TOUKE
IUIaHa TIPOBEJEHO 0 JiBa MapajulebHbIX OmnbITa. ONbITEl OBLIM PaHIOMU3HPOBAHBI C TOMOIIBIO
TaONUIBI CIy4alHBIX YHCENl, IPUYEM MOCIEA0BATEIHHOCTh MPOBEICHUS OMBITOB MPUHATA B
cnenyromem nopsake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 510 8 cOOTBETCTBYIOT MapaielbHbIM
OTIBITAM.

[ToyueHb! caeayroIIne pe3yabTaThl (OMBITH PUBEICHBI IO TOPSIIKY).

1(1X2 e wow Y1 Y2 Y Siz
14__+ 10.0 9.8 9.9 0.02
244 - 8.9 85 8.7 0.08
34 _4— 12.411.812.10.18
4+++ 4+ 10.210.6 10.4 0.08

2
CocraBuTth miaH 3xcnepuMenTta (I1OD 2°), onpeaenuTs ypaBHEHHE PETPECCHH, TIPOBECTU €TI0
aHaJIN3.

Bueayoumopuas camocmosmenvhas paboma cmyoeHmog ocywecmensiemcs 6 6uoe
nNPOpabomKy  peKOMeHOYeMOol Iumepamypsvl U Mamepuand, U3y4eHHO20 HA NPAKMUYeCcKUx
3aHAMUSIX.



3adanus onsa 6HeayOUMOpHOU camoCmosamenbHol pabomol

1. Ilo SKCHICPUMCHTAJIbHBIM JJaHHBIM, IPCACTABJICHHBIM B Ta6JII/II_[e, MOJIYYUTb YPABHCHUC

PErpe€CcCuu U MpOBECTU €I'0 aHAIIN3

11
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
14
X 0 2 3,5 6 7,5 8,5 10
Y 1 1,5 3 3,9 5 6 7
1.5
X 0 2 3,5 5,9 7 8,5 10
Y 3 3,5 5 5,9 7 7,5 9
1.6
X 0 2 3,5 5 7 8,5 10
Y 4 3,5 3 3,5 2 2,5 2,5
1.7
X 0 1,5 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 /
Y 0 1,5 4 6,5 7,5 10

2. CnnaHupoBaTh SKCIIEPUMEHT U 00paboTaTh €ro pe3ysbTaThl

2.1. Viccnemyercs BIMSIHAE HANIPSDKEHHSI CETH U TEMITEPATYPhI OKPYKAIOIIETO BO3TyXa
Ha BpeMsl BBICP)KKH pelie IOCTOSSHHOTO TOKa. ba3oBble ypoBHH BapbHpyeMBbIX
(haKkTOPOB M MHTEPBAIBI U3MEHEHHS IPUHSATHI CIIAYIOIINE: /IS HAITPSKEHUS
Uo=220 B, AU=20 B; 151 TemnepaTypbl t,=25°C, At=10°C. [Ipu
MIPeIBAPUTEIILHOM MTPOBEICHUH SKCIIEPUMEHTA TIOTYICHBI CIIEeTYIOIIE

pe3ybTaThI
U t°C Bpems BbIIEpIKKH, CEK.
200 15 1
240 15 0,9
200 35 1,2
240 35 1,1




CocraButh miaH skcriepumenta ([1DD 22), ONPEACIUTh YPABHEHHUE PETPECCUH,
IIPOBECTHU €0 aHAJIU3.

3. IIpoBecTu aucriepcHOHHBIN aHAN3

3.1.Nmeercs 5 mapTuii 3J1EKTPUUIECKUX aAKKYMYISTOPOB, H3TOTOBJICHHBIX HA
pasUYHbIX OPEeINpUATHIX. B Kaka0i mapTuu oTOMpannucy akKyMyJIsTOpbI 1Jis
UCTIBITAHUN ¥ OTIPENIEIISIICS UX CPOK CIIy:KObl. He00X0AMMO BBIICHUTB, BIUSET JIH
TEXHOJIOTUSI HM3TOTOBJICHHS aKKyMYJIATOPOB Ha Pa3JINYHBIX NPEANPUATUAX HA

CPOK X CITyXOBI.

Howmep Cpoxk ciry:k0bl aKKyMYJISITOPOB, JIET
PEANPUITUS

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 48

3.2. Ha otHOM U3 5 OJTHOTUITHBIX TEXHOJIOTMYECKUX arperaToB (Ha 4€TBEPTOM)
BHEJPEHbI MEPOIIPUSATHS, 38 CUET KOTOPBIX MPEANOIOKHUTETIBHO MOKHO IOJTYyYUTh
3¢ (}eKT 0T SKOHOMUH IJIEKTPOIHEeprun. B Tedennn 6 mecsiieB Ha arperarax
IIPOU3BOIMIIMCH U3MEPEHUS TOTPEOIECHHOMN 3JIEKTPOIHEPruu. Pe3ynbraTel
MIpeJICTaBJICHbI B TAOIHIIE

Howmep Benmuuna notpe6iieHus AIeKTpoIHepruu 1mo mMecsnam, MBr*uaac
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

HCO6XO,I[I/IMO BBISICHUTD, JEHCTBUTEIIHLHO JIN BHCAPCHHLIC MCPOIIPUATUA
CYIICCTBCHHBIM 06pa30M BJIMAIKOT HaA HOTpC6HCHHyIO QJICKTPOIHCPIULO.

3.3. PemuTh aHAIOTHYHYIO 3a/1a4y C pe3yIbTaTaMH, IPEICTABICHHBIMH B TaOJIHIIe

Howmep Bennuuna notpeOieHus 3JeKTpO3HEpruy 1o Mecsinam, MBT
arperara
1 25 24 26 28 21 22
2 23 28 22 20 25 26
3 21 27 25 21 28 22
4 22 22 21 22 23 21
5 22 24 25 21 26 24

[Tpunoxxenue 2




Ouenounvie cpeocmea 0111 NPOGEOCHUA NPOMENCYNOUHOI Ammecmayuu

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHS] U OLIEHOYHbIE CPeACTBA /JIsl NPOBeIEHUs!
NMPOMEKYTOYHOM aTTeCcTaAlluM:

Kon WNupukarop OneHouHble CpesCTBA
JOCTUKECHUS
UHINKATOpa
KOMIICTCHITHH
OIIK-2: Cnocob0eH NPUMMEHATH COBPEMEHHbIE MeETOJbl HCCJIe0BAHUA, OLEHMBATH M
NMPeICTABJATH Pe3yJabTATHI BLINOJHEHHOH PadoThI
OIlK-2.1 Bribupaer u Vxazanvl 6 3a0anusx 0ns eneayoumopHou
MIPUMEHSIET camocmosamenvHol pabomuol
COBpEMEHHBIE [To 3a1aHHBIM SKCIIEPUMEHTAIBHBIM JaHHBIM MOTYYUTh
METO/bI YpaBHEHUE PETPECCUU
TEOPETUYECKHUX U CrnaHupoBarhb SKCIIEPUMEHT U 00padoTaTh ero
SKCIICPUMEHTAIIBHBIX | PE3YJbTaThl
UCCIIEIOBAHUI ¢ [TpoBecTy AMCTIEPCUOHHBIN aHATN3
y4eToOM
aBTOMATHU3HPOBAHHBIX
¥ KOMIIBIOTEPHBIX
CPEICTB
OIIK-2.2 OueHuBaet u Vkazanvl 6 nepeune ayoumopHvix KOHMpOIbLHBLIX pabom
IIpE/ICTaBIISIET Hcnonb3oBanue CTaTUCTUYECKUX KPUTEPHUEB JIJIsI OLICHKHU
pE3yNbTaThI TEXHUYECKUX XaPAKTEPUCTHUK AIEKTPOTEXHUYECKUX
BBIITOJTHEHHOH U3eIIni
paboThI B BUJIE OreHka BIUSIHUS TEXHOJIOTHYECKUX (DaKTOPOB Ha
OTUYETOB U Ka4€CTBO BBIMTYCKAEMOU MPOIYKIIUH
MIpe3eHTaIHA Metoauka onpeaeneHus: KO3QPUINECHTOB ypaBHEHUS
perpeccuu
MeTtoauka mpoBeeHUS PErpPECCUOHHOIO aHAJIN3a
CocraButh miaH skcnepumenTa (I1P3 22), onpenenuts
YpaBHEHHE PETPECCUH, IPOBECTH €r0 aHAIN3

0) Ilopsinoxk mnpoBeneHUsi NMPOMEKYTOYHOH aTTECTALMH, NMOKAa3aTeld W KPUTEPHH
OlLlCHMBaHUS.

[TpomexyTouHas aTTecTanus Mo AUCHUIUIMHE «OCHOBBI MH)KEHEPHOI'O IKCIEPUMEHTa»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISAIOLINE OLIEHUTh YPOBEHb YCBOCHHSI 00yUYarOIIUMUCS
3HaHWW, W TPAKTUYECKHE 3aJaHMsl, BBIABISAIONINE CTENeHb C(HOPMUPOBAHHOCTH YMEHUH U
BJIaJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

OK3aMeH 1O JaHHOW JUCHMIUIMHE MPOBOJUTCA B YCTHOH (opMe IO 3K3aMEHAllMOHHBIM
OuneraM, KaXAbli M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

IToxa3aTenn U KPUTEPUH OLICHUBAHUS JK3aMEHA:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — 00yJaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTro MaTepualla, CBOOOJHO BBINOJHAET MPAKTHUECKUE 3aJaHMs, CBOOOIHO ONEepUpYeT
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CII0KHOCTH.

— Ha OILIEHKY «xopoumo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIE 3HAHHS, YMEHHS OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPyJHEHUS IPU aHATUTUYECKUX ONepalusx, NepeHoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaI1H.



— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydaroumuiics JIeMOHCTPHPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€ KOHTPOJIbHBIX MEpONPUATUI
JOITYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
0oOy4arolMicsl HCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHUS IMPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHHSIMH TPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUU.

— Ha OLICHKY «HeY/10BJIETBOPUTEJIbHO» (2 6aiia) — 00y4aroluiicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPETHUECKOTO MaTepuaia, JOIMYCKaeT CYIIECTBEHHBIC OIMMOKUA, HE MOMKET
MOKAa3aTh UHTEJUIEKTya IbHble HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/JAOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MOKa3aTh
3HaHWSA Ha YPOBHE BOCIPOU3BEACHHUS U OOBsACHEHUS HUHPOpMAIMU, HE MOXET I0Ka3aTh
WHTEIJICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



