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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOJIA U

IIporokomor 20 . Ne

3aB. kadeapoii A.A. Hukonaes

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIPUBOJIA U

IIpotokom ot 20 1. Ne

3aB. kadempoii A.A. Hukonaes




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 MaTepuaiamy,
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 MaTepuaiamy,
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 mpoBeeHUHN MPAKTHUECKUX 3aHATHH MCHOIB3YIOTCS 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 jgoctyma: s aBTOPHS3.
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. txmsap, M.®. OcHoBbl HayuHBIX HccinenoBanuii [Tekct]|: YuebHoe mocobOue st
6akanaspos / M.®. HIksp. - 4-e uza. - M.: Jlamkos u K, 2012. - 244 c.: 60x84 1/16. (nepermer)
— pexum pocryma: http://znanium.com/index.php?logout=1 - 3armaBue c¢ 3kpana - ISBN
978-5-394-01800-8

3. Kykymkuna, B.B. Opranm3zanus HaydHO-MCCIIEIOBATEIBCKOW Pa0OTHI CTYIEHTOB
(maructpoB) [Tekct] : YuebHoe nocodue / B.B. Kykymikuna. - M.: HUL] UTH®PA-M, 2014. - 265
c.. 60x90 1/16. - (Bwiciiee oOpa3oBanue: Maructparypa). (meperuiet) — PeKAM J0CTyIIa:
http://znanium.com/index.php?logout=1 - 3arnasue ¢ sxpana - ISBN 978-5-16-004167-4

4. PookkoB, MI.b OcHOBBI Hay4yHBIX HCCICIOBaHMUA M u300perarenabctBa [Tekct]: /
PeDKKOB N.b.U31. «JIaHBY, 2012. - 224c. - pexuM JOCTyIa:
http://e.lanbook.com/books/element.php?pll_id=2775 — 3armaBue ¢ okpana - ISBN
978-5-8114-1264-8

5. CargeeB, .M. OcHOBBI HayyHBIX HCCIIEIOBaHUI, OpraHu3alys U IJIaHUPOBAHUE
sKcrepuMenTa . yueonoe mocooue / JI.1. Carnee. — Kazaus : KHUTY, 2016. — 324 ¢. —
ISBN 978-5-7882-2010-9. — Tekct : 31eKTpoHHBIH // DIeKTpOHHO-OMOIHOTEYHAsT CUCTEMa
«Jlanwy : [caiit]. — URL: https://e.lanbook.com/book/101880 . — Pesxum gocTyma: 1jist aBTOPH3.
IIOJIB30BAaTENEH.

B) MeToanyeckne yKazaHus:

OCHOBBI HAyYHBIX HCCIICJIOBaHUI @ Meromuueckue ykazanust / cocraButenu b. T.
Maprteinos, I'. JI. boromac. — Cankr-IlerepOypr : CIIOIJITY, 2018. — 24 c. — Teker :
SNIEKTPOHHBIN /| DnekTpoHHO-OMOAMOTeuHas cuctema «Jlamp» © [cait]. — URL:
https://e.lanbook.com/book/111136 . — Pexwum goctyma: s aBTOPH3. OJIb30BATEIICH.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

HaumenoBanue .

10 Ne orosopa Cpoxk neiicTBuUS TULEH3UU
MS Office 2007 |, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CcBOOOIHO 0OCCCPOUHO
STATISTICA |K-139-08 ot 22.12.2008 06eccpouHO
FAR Manager [cBo601HO 0eccpouHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchUIKa
MexayHnaponnass — pedepaTuBHas |
MTOJTHOTEKCTOBAsl  clpaBoYyHas  0asa
YHuBepcuteTckas uHpopMaImoHHas
cucrema POCCHU S
DONEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY nm. I'.1. HocoBa
denepanpHOE rocy/1apcTBEHHOE
OromkerHoe yupexaenue «DPenepansubiii|URL: http://wwwl.fips.ru/
WHCTUTYT IPOMBIIIIICHHOM
Nudopmanmonnas cucrema - EguHoe
OKHO JIoCTyna K HWHGOOPMAIMOHHBIM
[TouckoBas cucrema Axkagemus Google
(Google Scholar)
HanuonansHas
uH(GOPMALIMOHHO-aHAIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp
crucrema — Poccuiickuii MHIEKC HAYYHOTO
OnekTpoHHass  0a3a  NEPUOAMYECKUX
uzaanuii East View Information Services,
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

http://scopus.com

https://uisrussia.msu.ru

https://magtu.informsystema.ru/Marc.html?locale=ru

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

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKITIOUAET:
JlexunoHHas ayautopus MynbTUMEAUNHBIE CPEACTBA XPAHEHMs, Mepetadu |
npezcraBieHus nHGopmauu (a.227)

KommerotepHnsbiit kinacc [lepconanbHbie KoMibioTepsl ¢ naketom MS Office, Beixonom B
WMHTepHeT M ¢ JOCTYIIOM B DJJIEKTPOHHYIO HMH()OPMAIMOHHO-00PAa30BaTENbHYIO CpPEdy
yHHMBepcuTeTa (a.227a)

[Tomemenne 1 caMocToATeNIbHON paboThl o0ydaronuxcst [lepcoHambHbIE KOMITBIOTEPHI
¢ makerom MS Office, Matlab+Simulink u Beixomom B IHTEpHET U ¢ AOCTYIOM B 3JIEKTPOHHYIO
MH()OPMAIIMOHHO-00pa30BaTENBHYIO CpPEy YHUBEpcHUTeTa (a.227a)

[lomemenue ans  XpaHeHuss U OPOQUIAKTHYECKOrO OOCTYXHBaHUS  yueOHOIo
oOopynoBanusi CTe/umaxu JUid XpaHEHUS y4eOHO-METOIUYECKOH NOKYMEHTaluH, CeHdbl s
XpaHeHHs yueOHOoro o0opynoBanusl. IHCTpyMeHTSI 17151 peMOHTa J1a00paTOPHOIro 000py10BAHNUS



[Tpunoxenue 1
Y4yeOHO-MeTOoHYEeCKOe 00ecTieYeHHe CAMOCTOAITEILHOMH padoThI CTY/ICHTOB

Ayoumopnas camocmoamenvHas paboma cmyoeHmo8 HA NPAKMUYECKUX 3AHAMUSIX
ocywecmensiemcs no0 KOHmMpoieM npenodasamens 8 8uoe peueHus 3a0ay, Komopule onpeoeisem
npenodasamelv 0Jisi CHyOeHmd.

Ilpumepnvie ayoumopHvie KOHMPOILHBIE PAOOMbL
HOPMAJIBHBIN 3AKOH PACHPEJIEJIEHUSA CJIYYAWMHOW BEJIMYUHDBI

[pumep. OnpenennTs BEPOSITHOCTb TOTO, YTO COMPOTUBIICHUE PE3UCTOPOB B MMAPTHUH,
o 2 _
MIPUTOTOBJICHHOM K OTIpaBke, He nmpeBocxoauT 50 OM, eciii U3BECTHO, 4To (4 =45 OMmu o7 = 25
2 .
OM®, 3aK0H pacnpe/iesieHns HOpMaJlbHbIH.

OCHOBHBIE 3AIAUA MATEMATHYECKOM CTATUCTUKHA

IIpumep. TpeOyercs OLEHUTH MaTEMaTHYECKOE OXKHIaHNUE TOKA MEPEropaHus TIaBKUX BCTaBOK
napTuu npenoxpanuteneit tuna [1P-2 ¢ HoMUHAIBHBIM TOKOM OTKIIIOUEHHS lony =100 A, ecnu
M3BECTHA T'eHepalibHas JUCIIEPCHUs TOKA Meperopanus (Ha OCHOBAHUU MPEIbIIYIINX UCTIBITAHH),

2 _ 2 . _
paBHasg o, =25 A” u pe3ynbTar OAHOIO UCIBITAHHMS NPEAOXPAHUTENS U3 3TOM maptuu lp =95 A.

3aKkoH pacrpeneneHUs] 3HAUCHUN TOKa IMeperopaHuss HOpMaibHBIA. Jlns pemieHus 3amayu
ucnonb3zyem U-pacripesencHue.

IIpumep. Omnpenenuts 00beM BBIOOPKH (KOJIMYECTBO M3MEPEHMI), MO3BOJSIOLINI OLIEHUTDH L
TOKa IepEropaHus mpeaoxpanureiei ¢ Tounocteio £1 A u ¢ p = 0,95, eClIMU3BECTHO, YTO O'|2

=16 A
2
n> (2—24 ~1.96) — 63.

IIpumep. Ilpu o6pabotke BbIOOpPKM U3 10 HaOmoIEeHUN 3HAYEHHM €MKOCTeH KOHAEHCATOpPOB
— L2 2
nonysero C =98 mkx®. U3BecTHO, YTO 3aKOH pacCIpesielieHUsi HOPMAIbHBIN, O = 25 Mx®D”.

[TpoBepuTts runoresy o Tom, utotic =100 Mk®D, T.e. Ho: i = 100 MxD; Hi: e # 100 MxD.
CTATUCTUYECKHUE KPUTEPUU U UX TIPUMEHEHUE
Kpurepnii Crbronenra

IIpumep. Mmeercs naTe N3MEepeHU BpeMEHH OTKIOYEHHs MacsiHoro Bbikitouatens 1= 0,05 c;
»=0,08c; 3=0.1c; »=0.1 cun=0.06c.Tpedyercs OIEHUTH r'eHEPATLHOE MAaTEMATHICCKOE
OXHJAaHUE BpPEMEHHM OTKIIOYEHUs (,C JOBEpUTENBHOM BeposTHOocThio p = 0.95. 3akon
pacripesieieHus] HOpMaJlbHBbIH.

Ipumep. /{1 ycnoBuil mpeaslIylero npumMepa mpoBEpUTh TMIOTE3y O TOM, 4To 4= 0,05cHa
ypoBHe 3HaunmocTH q = 0,05, T.e. Hp:z4 = 0.05¢; Hype# 0,05¢.

Kpurepuii ITupcona

IIpumep. Omnpenenuts HUHTEPBAIBHYIO OLEHKY 0'5 ¢ p = 0.9 HOpManbHO pacHpeneIeHHON

o o o 2 _
CJIy4auHOU BCIIMYNHDBI X, €CJIM Ha OCHOBAHWU ACCATU U3MCPCHUHU ITOJTYUYCHO Sx =2.



Ipumep. I[IpoBepuTs runoTe3y 0 TOM, 4TO FeHEpaAJIbHAS JUCIIEPCUs HOPMAIILHO PaCIIpeIeICHHON
CIy4yallHOU BEJMYUHBI X, HOZO'f =4 (H1: o‘f #4), Ha ypoBHe 3HauuMocTu = 0.1 ana ycnoBuii
IPEbIAYILEro IPUMeEpa.

Kpurepuii ®uiepa

IIpumep. CpaBHHUBAIOTCS MOKA3aHUS ABYX BOJIBTMETPOB, KaxabiM npruOOpoM MPOU3BEICHO 110
o 2
CeMb 3aMEpOB, MPHYEM JIUCIEPCHs MOKa3aHW MEpBOTO MpHOOpa COCTABISAET Slz= 10.2 B, a

2 .
BTOPOTro — 322= 3.8 B°. Heo0X0oauMo BBISICHUTH, Ye€M OOYCIIOBICHO PACXOXKICHHUE IMCIICPCHUIL:
1160 BTOpOI MpubOp OoJiee TOUEH, TMO0 PACXOXKACHUE AUCIICPCHI CITydaitHO.

Kpurepuii Koxpena

IIpumep. [IpoBeputs rumnoresy 006 OAHOPOAHOCTH YETHIPEX BHIOOPOYHBIX TUCIIEPCHN, PABHBIX
512 =8§; Sg =4; S§= 2u SfZ 10, u onpenenennsix ¢ fi= 10 Ha ypoBHe 3naunmoctu = 0.05.

T-KpUTepuii

IIpumep. Ha ogHOM M3 MATH OJIMHAKOBBIX arperatoB (TPEThEM), BBIMOIHSIOMINUX OIHOTHUITHBIC
omepanuy, ObUTM BHEAPEHBI MEPONPHUSATHUS MO0 HKOHOMHUHU dJIEKTpodHepruu. OIEHUTh HX
3O PEKTUBHOCTD, €CIM 3apPETUCTPUPOBAHHOC MECSYHOE IOTPEOJICHUE DSHEPTUU  KaXIbIM
arperatom coctasisier Wi = 10 MBtu; W3 = 12 MBty; W3 = 8 MBtu; W, = 9 MBt1u; W5 = 11
MBtu. Kak u npeanosaraiock, pacxoj 3HEpruu Ha TPETheM arperare MuHuMasieH. Heo6xoaumo
BBISICHUTb, 4YeM OOYCIIOBJIEH MHUHUMAJIBHBIA pPACXOJ Ha TPEThEeM arperare — CIy4alHbIM
OTKJIOHCHHEM HJIM BHEJAPEHHBIMU MEPOTIPUSTUSIMH.

JJACHEPCUOHHBINA AHAJIN3

IIpumep. PaccmoTpuM naHHBIE TIO CPOKY CITYKOBI SJIEKTPUUECKUX JIAMIT B UETHIPEX MapTHSX.
Tabmura 10.1
Pe3ynbTarel n3MepeHus cpoka CIyKObl JIaMIl

Cpox
No CITYKOBI
HapTHHIAMI SJICKTpOIaMIt 2X Ng X
P X (B TBICSYAX
4acoB)
! 160; 1,61, 168
1,65; 1,68;
Y700 170 | 78] 7
1,80
2 1,58; 1,64; 166
164; 170;| 831 5
1,75
3 1,46; 1,55; 164
1,60; 1,62;
164; 166, 09| 8
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

Jlis M3roTOBJIEHUS KaXKII0M mapTuu jJamn Oblla B3ATa MPOBOJIOKA Pa3HBIX COPTOB; BCE

Mpo4urc yCJIOBHA IMTPOU3BOJACTBA GBIHI/I OANHAKOBBIMU HJIA Ka)I(I[Oﬁ MapTuu. Tp€6yeTCH BBISICHUTD,
OTIIMYAIOTCS JIM TapTUW JIaMIl MeXAy co0oil mo cpoky chyxObel. Eciu otBer Oyner
IMMOJIOKHUTCIBHBIM, TO MOXHO AYMAaThb, UYTO Ka4CCTBO IMPOBOJIOKH I[efICTBHTeHLHO BJIMACT Ha CPOK
CIyXObI, U, CJEIOBaTebHO, JMJIs CTaHJApTU3AlMUU TPOU3BOACTBA DJIEKTPUUYECKUX JIaMIl
HEO0OXOAUMO JIOCTUTHYThH OOJIbIIEH OJTHOPOIHOCTH MPOBOJIOKHU BO BCEX MApTHUSX.
I[Ipumep. HeoOxomumo mpoBepuTh HYNEBYIO THUIIOTE3Yy, COCTOSIIYIO B TOM, YTO HCXOJHBIE
pa3Mepbl MpokaTa Ha MPOBOJIOYHOM CTaHE C MHOTOBAJIKOBBIMH KanuOpamMu HE BIUSIOT Ha
pa3Mepbl IpoKara IOclie MEepBOM KIETH JBYXKIETEBOro mnpokaTHoro craHa. C 3Toil 1Lebio
MPOBOJIUJIACH MTPOKATKa 00Pa3I[0B MPOBOJIOKHU C Pa3sHBIMU HUCXOAHBIMH JuaMeTpamu: 6,39 MM u
6,12 mM. Ha BbIxoJ1e mociie KJIeTd MPOBOAMIOCH U3MEPEHHUE pa3MepoB POl O AUAroHaIsIM
«0» ¥ B HaIIpaBJICHUH 00XKATHUS «@».

Tabnuua 10.7
PesynbraTel m3mMepenus pa3MepoB Npoduiis Ipy MPOKaTKE IPOBOJIOKH AUaMeTpoM 6,39 MM

Ne pasme | Cpennuesnauenusipazmep | [IpeobpazoBannoecpenueesnaue | [Ipumeuan
obpasmo | p 0B, MM HHE ne
B
1 a 5,198 18 Kaxnoe
d 6,440 240 3HAYECHUE
2 a 5,204 24 pasmepa
d 6,448 248 YBEIIMYEHO
3 a 5,200 20 8 1000 pas3
d 6,470 270 u
4 a 5,192 12 YMCHBIICH
d 6,444 244 0: «d» - Ha
5 a 5,196 16 5180 «d» -
d 6,440 240 Ha 6200

Tabnuua 10.8
PesynbTarsl usmepenus pasmepoB npoduiist pu NPoKaTKe MPOBOJIOKU AuaMeTpoM 6,12 Mmm

No Paszme | Cpennuesnauenusipasmep | [IpeobpazoBannoecpenueesnau | [Ipumedan
obpa3zio | p OB, MM eHue ue
B
1 a 5,191 11 Kaxnoe
d 6,205 5 3HAYEHUE
2 a 5,188 8 pasmepa
d 6,198 -2 YBEIUYCHO
3 a 5,186 6 B 1000 pa3
d 6,202 2 n
4 a 5,185 5 YMCHBIIICH
d 6,216 16 0:«@»- Ha
5 a 5,182 2 5180 «d» -




E 6,212 | Ha 6200

3aganusa

1. IlpoBecTu OLIEHKY BIIMSHUS M3MEHEHUH Npejena TEeKyuyecTH IPOKaThIBAEMOI0 MeTala Ha
OTKJIOHEHHUSI pa3MepoB NPOMIsS TMOCiHe MPOKATKM B TIEPBOM KIETH YETHIPEXKIIETHEBOTO
IIPOKAaTHOI'O CTaHa.

Tabnuna 10.11
Pe3ynbrarel m3amepeHus pazMepoB Mpoduis Ipu IPOKATKE MPOBOJIOKH € MPEIETIOM
TeKy4ecTu Metaiia 43 Kre/MM°.

Ne pasme | Cpennuesnauenusipazmep | [IpeoOpazoBanHoecpenneesnaue | [Ipumedan
obpasto | p OB, MM HUE ue
B
1 a 5,192 -8 Kaxmoe
d 6,558 -62 3HAYECHUE
2 a 5,221 21 pasmepa
d 6,660 40 YBEJIMYEHO
3 a 5,227 27 B 1000 pa3
d 6,660 50 u
4 a YMCHBIIICH
d o:
5 a «a» - Ha
d 5200
«d» - Ha
6620
Tabmmma 10.12
Pe3ynbrarel m3mMepeHus pazMepoB POGUIIs P IPOKATKE MPOBOJIOKH € TIPEIEIIOM
TEKy4ecTu Metamia 65,9 Kre/mMm?
No Pasme | Cpennuesnauenusipasmep | [IpeoOpasoBannoecpenneesnay | [Ipumedan
obpasto | p OB, MM eHue ue
B
1 a 5,225 25 Kaxnmoe
d 6,684 64 3HAYCHUE
2 a 5,229 29 pa3mMepa
d 6,650 30 YBEJIUYCHO
3 a 5,220 20 B 1000 pa3
d 6,651 31 u
4 a 5,229 29 YMCHBIICH
d 6,666 46 0:
5 a 5,232 32 «a» - Ha
d 6,626 6 5200
«d» - Ha
6620




2. TlpoBecTH OLIEHKY BIHMSIHHUA H3MEHEHUH Kod(pQHIMeHTa TpeHus B odyare aedopmanuu Ha
OTKJIOHEHUS pa3MepoB MPO(UIIS TOCIIE TPOKATKH B TIEPBOM KIICTH.

Ta6muna 10.15
PesynbTaThl K3MEPEHHS Pa3MepPOB MPOGUIIS IIPH MIPOKATKE HA CYXHMX BaJIKax

Ne pasme | Cpennuesnauenuspasmep | [IpeoOpasoBanHoecpenneesnade | [Ipumeyan
o0pa3sio | p OB, MM HUE ue
B
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYECHUE
2 a 5,229 29 pasmMepa
d 6,650 30 YBEJIIMYCHO
3 a 5,220 20 B 1000 pa3
d 6,651 31 1
4 a 5,229 29 YMCHBIICH
d 6,666 46 0.
5 a 5,232 32 «ay» - Ha
d 6,626 6 5200
«d» - Ha
6620

Taomuua 10.16

PesynbraThl m3mMepeHus pasmMepoB MpoGuIIst P MPOKATKE MPOBOJIOKK C MUHEPATBHBIM MACIIOM

No Pazme | Cpennnesnauenusipazmepo | [IpeoOpazoBanHoecpeaneesnauet | [Ipumedanu
o0pa31o | p B, MM ue e
B
1 a 5,184 -16 Kaxnmoe

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

d 6,521 -99 YBEIIMUCHO
3 a 5,181 -19 B 1000 pas 1

d 6,544 -76 YMCHBIICHO
4 a 1

d «a»- Ha
5 a 5200

d «d» - Ha

6620

3. IIpoBecTu OLIEHKY BIMSIHHUS W3MEHEHUU BEIMYMHBI HATSOHKCHHUS MEXKAY IMEPBOMl U BTOPO
KJIETBIO MIPOKATHOT'O CTaHA Ha OTKJIOHEHHS pa3MepOB MPOUIIs TTOCIIE MPOKATKH B TIEPBOM KIICTH.

Taomnuua 10.19
Pesynbrarel m3mMepeHus pa3MepoB MPOdUIIS IPH MTPOKATKE MPOBOJIOKH 0€3 HATSKCHHS



Ne pasme | Cpenuuesnauenuspasmep | [IpeoOpasoBannoecpentee3naue | [Ipumedan
obpasmo | p 0B, MM HUE ue
B
1 a 5,291 -9 Kaxnoe
d 7,053 53 3HAYECHUE
2 a 5,303 3 pa3mMepa
d 7,054 54 YBEJIIMYCHO
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

Taomuua 10.20

Pe3ynbrarel u3mepeHus pa3mepoB Mpoduss Ipu MpoKaTKe MPOBOJIOKH C BETUYMHON
MeXKIIeTeBOro HaTspkeHusd 500 xre.

Ne Pasm CpenHue3HaueHUspa3 IIpeobOpazoBanHoecpeIHEE3 [Tpumeua
o0pa3siy ep MEpOB, MM HAYCHUC HUE
OB
1 a 5,185 -115 Kaxnoe
g 6922 78 3HAYEHUE
’ pasmepa
2 a 5,247 -53 yBeJINYe
d 7,083 83 HO B
1000 pa3
3 a 5,223 =77 u
d 6,908 -92 YMCHBIIC
HO:
4 a 5,219 -81
«»- Ha
d 7,079 79 5300
5 a 5,224 -76 «d» - Ha
d 6,959 41 7000

Ha oHOM 13 5 OTHOTUIIHBIX TEXHOJIOTMUYECKUX arperaToB (Ha YeTBEPTOM) BHEAPEHBI
MEPOTPHUATHS, 33 CUET KOTOPBIX MPEINOI0KHUTETHHO MOKHO MOIYIUTh 3 (HEKT OT IKOHOMUHU
ANIeKTpo3HEpruu. B Teuenuu 6 mecsiieB Ha arperatax npou3BOAUINCH U3MEpPEHUs TOTpeOIeHHON
AIIEKTPO’HEPruu. Pe3ynbraTsl npeacTaBieHsl B TabaM1e

Howmep
arperara

Benuunna norpebnenus
ANEKTPOIHEPIHH 110 MECSIIAM,
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

Heo0x011uMo BBIICHUTS, IEHCTBUTENIBHO JIM BHEAPEHHBIE MEPOIIPUSTHS
CYILIECTBEHHBIM 00pa30M BIIUAIOT Ha NOTPEOICHHYIO 3JIEKTPOIHEPTHIO.

YPABHEHHUE PET'PECCHUU

I[Ipumep. Omnpenenuts KOIPIUIUEHTH perpeccuu Mojenu 1-ro mopsaka Ha OCHOBAaHUU
CleyIoIel TabIuIbl pe3yIbTaTOB.

Tabmuma 11.1
Pesynbrarhl sKcriepuMeHTa

X 0 1 2 3
Y 1.2 5.8 15.5 28.6

ATIpHOpHO U3BECTHO, 4YTO Y — HOPMAaJbHO paclpejeiieHHas ciydaiiHas BeJIUYHMHA C
MTOCTOSTHHOM TUCTIEPCUEH.

IIpumep. Onpenenutb KOIPGUIMEHTH perpeccuu 2 TOopsAAKa IO JaHHBIM MPeAbIIYHIEro
npumMepa.

PETPECCHOHHBII AHAJIN3

IIpumep. [IpoBecTH perpeccrOHHBIN aHAIN3 YPaBHEHUH, TOIIYYEHHBIX B IPEABIIYIINX IPUMEpax
A
Y =-1.01+9.19- X;
A
Y =112+282- X +213- X>.

3JEMEHTBI INTAHUPOBAHMSA SKCIIEPUMEHTA. TOJIHBIN
®AKTOPHBIN SKCIIEPUMEHT

IIpumep.

B nabopaTopHBIX yCIOBHAX HCCIEAYETCS BIMSHUE OTKIOHEHHUH HANpPSHKEHHUS M YaCTOTHI
NUTAIONIe CeTM Ha HHEPreTHYecKHe XapaKTEepUCTUKU CamMoro  paclpoCTPAHEHHOTO
NIEKTPONPUEMHUKA — ACHUHXPOHHOrO JBurareis. McnelTyemblii 3JI€KTpOABUIATENb THUIIA
AO-41-2, Paom= 5 kBT. B kauectBe pyHKIINU 11eTH (OTKJIMKA), B YACTHOCTH, PacCMaTPHUBACTCS
HOJIHBIN TOK, MOTpeOssieMblii U3 ceTu. Bce OmbIThl MPOBOAMINCH C HEM3MEHHOW Harpy3kou Ha
BaJly, paBHOII HOMHUHAJIBbHOHN (KOHTPOJMPYEMBI, Heperyaupyemslii ¢akrop). Bapbupyembimu
daxropamu siBstrorest Hanpspkenue X (U) n wactorta Xp( f) cetn, mostoMy amnst onbITOB BBIOpaH
mra 110D 2% Basossie YPOBHU U MHTEPBAJIbl BapbHUpOBaHUS NpUHATHI ciaenytomue: Ug =220 B;



AU =20 B; fo = 50 T';; Af =5 I'u. 1151 OLleHKH AUCTIEPCHE BOCIIPOM3BOUMOCTH B KaXKOW TOYKE
TJIaHa MPOBEEHO IO JIBa MapajuIeNbHBIX OMbITa. ONBITE OBUTA PAHIOMU3UPOBAHBI C MIOMOIIIBIO
TaONUIBl CIIYYalHBIX YHUCEN, MPUYEM IOCJIEA0BATEILHOCTh IMPOBEJACHUSI OIBITOB MpPHUHATA B
cienyromeM mopsake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 510 8 COOTBETCTBYIOT MapajuieIbHBIM
OIIBITAM.

[TomydeHs! cneayromue pe3yabTaThl (ONBITH TPUBEACHBI 110 TIOPSIKY).

1(1X2 & o Y1 Y2 Y Siz
14__* 10.0 9.8 9.9 0.02
244 - 8.9 85 8.7 0.08
34— 12.411.812.10.18
A4+ +++ 10.210.610.4 0.08

2
CocraBuTth mian 3xcnepumenta (I1OD 2°), onpeaenuTs ypaBHEHHE PETPECCHH, IPOBECTU €TI0
aHaJIN3.

Bueayoumopunas camocmosimenvnas padoma cmyoeHmos OCywecmensiemcs 8 6uoe
npopadbomKy  peKoMeHOYeMOU JIUmepamypsvl U Mamepuand, uUsy4eHHO020 HA NPAKMUYecKUx
3aHANMUSAX.

3aoanus onsa 6HeayOumMopHol camocmosmenbHol pabomol

1. Tlo ’KkcriepuMeHTaIbHBIM JaHHBIM, TIPEJICTABICHHBIM B TA0IHUIIE, TOTYYUTh YpaBHEHNE
perpeccuu U MpOBECTH €r0 aHAIH3

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
1.4
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




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

CrutaHupoBaTh SKCIIEPUMEHT U 00paboTaTh €ro pe3yabTaThl

2.1.

Hccnenyercs BIusiHIE HAPSHKSHUS CETH U TEMIIEPATYPBI OKPYKAIOIIETO BO3AyXa
Ha BpeMs BBIJICP)KKH pelie IIOCTOSTHHOTO TOKa. ba3oBbie ypOBHH BapbHPyEeMbIX
(hakTOpOB ¥ MHTEPBAIBI U3MECHEHUS IPUHSTHI CICAYIONTUE: JIJIsT HAPSHKECHUS
Uy=220 B, AU=20 B; ns remnepatypsl t,=25°C, At=10°C. [Ipu
MIPEIBAPUTEIILHOM MPOBEICHNUN YKCIIEPUMEHTA TIOTYUYCHBI CIICTYIOIIHE
pe3yIbTAThI

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

2
CocraBuTth minaH s3xkcnepumenTa (I1OD 27), onpenenuTs ypaBHEHUE PETPECCUH,
IIPOBECTU €T0 aHAJINU3.

HpOBCCTI/I ,ZLI/ICHCpCI/IOHHHﬁ aHaJn3

3.1.Wmeercs 5 napTuil 3J€KTPUUECKUX AKKYMYJISTOPOB, H3TOTOBJICHHBIX HA

Pa3NMYHBIX TPEINPUATHIX. B KaXKA0H mapTuu 0TOMPANNCh aKKyMYJISITOPBI JJIsI
UCTBITAHUN ¥ ONIPENENSIICS UX CPOK CiIy:kO0bl. He00X0AMMO BBIACHUTB, BIUSET JIU
TEXHOJIOTUSI HM3TOTOBJICHHUS aKKYMYJIATOPOB Ha Pa3IMYHBIX MPEANIPHATHSIX HA
CPOK HMX CITy’OBI.

Howmep Cpok city>x0bl aKKyMYJISITOPOB, JIET
TIpePHUATHS
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
5 52 57 49 48

3.2. Ha otHOM U3 5 OJTHOTHUITHBIX TEXHOJIOTHYECKUX arperaToB (Ha YETBEPTOM)

BHEJPEHBI MEPOTIPHUSATHS, 32 CUET KOTOPHIX MPEANMOTOKUTEIEHO MOKHO OTYyYUTh
3¢ (}HEeKT OT SIKOHOMHH IJICKTPOIHEPTHH. B TedeHnn 6 MecsIeB Ha arperarax
MIPOU3BOIMIIMCH U3MEPEHUS TOTPEOICHHON NIeKTPOIHEPTUH. Pe3ynbraTel
MIPEACTABIICHBI B TAOIHIIE

Howmep ‘ Benuunna norpeGiaeHus 31eKTpodHeprun no mMecsinam, MBr*uac




arperata
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

Heo0X0a1Mo BBISICHUTB, EHCTBUTEIBHO JI BHEPCHHBIC MEPOIPHUSTHUSI
CYIIECTBEHHBIM 00pa30M BIUSIOT Ha OTPEOJICHHYIO 3JIEKTPOIHEPTHUIO.

3.3. Pemnth aHaJOrM4HyIO 3a7a4y C pe3yJibTaTaMu, IPEACTaBICHHBIMU B TaOIUIE

Howmep Benuunna noTpeOaeHus 2IeKTPOIHEPTHH 1Mo MecstaMm, 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

[Tpunoxenue 2

Ouyenounvie cpedcmea 014 NPOGEOEHUA NPOMENHCYMOYHOU AmMmecmayuu

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /Jisi MPOBeAeHUS
NMPOMEKYTOYHOM aTTeCTalluM:

Kon
HHIAUKATOPA

Nupukarop
JOCTHKEHUS
KOMIICTCHIIUHN

OneHouHbIE Cpe/ICTBA

OIIK-2: Cnoco0eH NpUMEHSITH COBPEMEHHbIE MeETOAbl MCCJICJI0BaHHUS, OLECHUBATH H
NPeACTABJATH Pe3yJIbTaThl BHINOJHEHHOH padoThl

OIlK-2.1 BriOupaer u Vkasanwvl 6 3a0anusx ons eneayoumopHotl
MIPUMCHSICT camocmosamenvHol pabomaol
COBpPEMEHHBIE [To 3a1aHHBIM SKCTIEPUMEHTAIBLHBIM JAaHHBIM MTOTYYUTh
METO/TbI ypaBHEHHE PETPecCuu
TEOPETUYECKHUX U CrnanupoBarh SKCIIEPUMEHT U 00padoTaTh ero
IKCIIEPUMEHTAIBHBIX | PE3YJIBTaThI
UCCIIEIOBAaHUM € [TpoBecTy AMCTIEPCUOHHBIN aHATN3
y4eTOM
ABTOMATU3HPOBAHHBIX
¥ KOMITBIOTEPHBIX
CpeCTB

OIIK-2.2 OreHuBaeT u Vxazanwl 6 nepeune ayoumopnwix KOoHmpoabHbviX pabom
MpeICTaBIsIeT Hcnonp30BaHUE CTATUCTUYECKUX KPUTEPUEB IJIs OLIEHKH
pe3yabTaThI TEXHHUYECKHUX XaPAKTEPUCTHUK AIIEKTPOTEXHUUCCKUX
BBIIIOJTHEHHOH U3eIun
paboTHI B BUIE OreHKa BIHMSIHAS TEXHOIOTHIECKHIX (PaKTOPOB Ha
OTYETOB U KaueCTBO BBIITYCKAEMOU MPOTYKIIHH

MIPE3EHTALNN

MeTtoauka onpezaeneHust KO3QPUIIMEHTOB ypaBHEHUS




Nunukarop O1ieHOYHBIE CPENCTBA
OCTHIKEHUSI
KOMIIETEHI[UHA

Kon
HHMKATOpa

perpeccuu
MeTtouka mpoBeeHUS PErPECCUOHHOTO aHAIU3a
CocraButs mian 3kcnepumenta (I1OD 22), onpenenutsb
ypaBHEHUE PETPECCUH, IPOBECTH €ro aHAIN3

0) Ilopsinoxk mpoBeneHHs] NMPOMEXKYTOUYHOW ATTECTANMM, NMOKA3ATEJU U KPUTEPHU
OLlCHUBAHUSL.

[Tpomexxyrounast arrectauusi Mo AUCHUILIIUHE «OCHOBBI MH)KEHEPHOTO AIKCIEPUMEHTA)
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, TO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUUMUCS
3HAaHWHA, W TPAKTUYCCKUE 3aJaHWs], BBIABISIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIQJICHUM, IPOBOAUTCSA B (hOpMe IK3aMEHa.

DK3aMeH 1O JaHHOM TUCHMIUIMHE MPOBOJUTCA B yCTHOW (hOpMe MO SK3aMEHAIMOHHBIM
OusietaM, KaKIbIH M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IToka3aTeu U KPUTEPUH OLIEHNBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYECKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUECKUE 3aJaHHs, CBOOOIAHO OIEpUPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPyJHEHHS IPY aHATUTUIECKUX OTEepaIHsiX, MEpPEeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWUH, YMEHHWH, HABBIKOB,
0o0Oy4JaromMiicsl WCIBITHIBAET 3HAYUTENbHBIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSIMH U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OLICHKY «HeY/I0BJIETBOPUTEIBLHO» (2 Oaia) — o0yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHsS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HEeYJOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEICHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[OKa3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIISHUS TPOCTHIX 3a/1a4.



