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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. kadeapoii A.A. Hukonaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

llenpto OCBOGHMS JTUCHUILUIMHBI 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

Juctunnuaa Teopus SKCIIEpUMEHTa W MCCICAOBAHHUS CHUCTEM BXOJIUT B 00s3aTEIbYIO
94acTh Y4eOHOTO M1aHa 00pa3oBaTeILHON IPOrPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

3HaHus paznaena "Maremarudeckas CTaTUCTHKA" TUCHUIUIMHBI "Bbiciiag MmatemMaTuka" B
00beMe OITOTOBKH 10 MpOorpaMMe OakaiaBpuaTa

3HaHus (YMEHHUs], BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padbora

OcHOBBI Hay4YHOI ¥ HHHOBAIIMOHHOMN PabOTHI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbTare ocBoeHus nucuuIuinHbl (Moayis) « Teopust skcriepuMeHTa U UCCIIE0BAHUS
cucTeM» 00yJaroIuiics JOIKEH 001aJaTh CASAYOIIUMU KOMIETEHIUSAMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-5 CnocobeHn pa3pabaThiBaTh HOPMATHBHO-TEXHHUYECKYIO JOKYMEHTAIIMIO, CBS3aHHYIO C
npodecCHOHANFHOM AESITETLHOCTHIO C YUETOM CTaHIaPTOB, HOPM U MTPABUIL;

OIIK-5.1 PazpabarpiBaeT HOPMATUBHO-TEXHUUYECKYIO JTOKYMEHTAIIMIO, CBSI3aHHYIO C
npodeccnoHaNbHOM AeSITENFHOCTHIO C YI€TOM CTaHAAPTOB, HOPM U MPABUIT

OIIK-10 Cnocoben pa3pabaTbBaTh METOJUKH KOHTPOJIS U OOECTICYeHHS TTPOU3BOICTBEHHON M
HKOJIOTHUECKOM 06€30I1acHOCTh Ha pabounx MecTax;

OIIK-10.1 PazpabaTbiBaeT METOJUKH KOHTPOJIS U OOecredeHusl MPOU3BOJCTBEHHONW U
9KOJIOTHYECKOM O€30IMaCHOCTH Ha paOOUYHNX MECTax




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 39,2 akaj. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;
— caMocTosTeNbHas pabora — 69,1 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast
KOHTaKTHas pabora
(B akaz. yacax)

dopma TEKyIIEro
Bug KOHTPOJIS
CaMOCTOSITEJIbHOM | yCIIEeBaEMOCTH U
padoThI MIPOMEKYTOUHOH
aTTecTaluuu

Kon
KOMIIETEHLINN

Paznein/ rema
JIHACLUATIIINHEL

Cemectp

na0. | mpaxT.
3aH. 3aH.

Jlek.

CamocTosiTennbHas
paboTa cTymeHTa

1. Paszgen 1

CamocrosTenpHOe
u3ydyeHue yueOHoi
W Hay4HOU
JIUTEPATYpPhI
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3aJaHHOU TeMe
(pabora c
6ubnunorpaduyec
KHM MaTrepuajiamMmi,
CIPaBOYHHUKAMH,
KaTajoram,
CJIOBApSIMH,
SHIMKIIONEIUAMEU

).

YCTHBIN OIPOC
CTYJIEHTOB IO OIIK-5.1
U3Yy4YEHHOU TeMe

1.1 OcHOBHBIE MOHATUSA 1 1 0,5 2

Wroro no pazaeny 1 0,5 2

2. Pasznen 2




21 Mertpooruieckoe
obecreueHne
JKCHEPUMEHTATBHBIX
HCCJIEIOBaHMI

/11

CamocrosTenbHOe
n3yueHHe yueOHou
Y Hay4HOU
JIUTEPATyphl
[Tounck
JIOTIOJTHUTENIbHOM
uHpopMaIUHy 10
3aJIaHHOM TeMe
(pabota c
6ubnuorpaduyec
KHUM MaTrepuajlamMi,
CIpaBOYHHUKAMH,
Karajoram,
CIIOBApsIMH,
SHIMKIIONEIUAMHI

).

YCTHBIH OIIPOC
CTYZIEHTOB II0
HU3y4EeHHOH TeMe

OIIK-5.1,
OIIK-10.1

Hroro no pazneny

1/11

3. Paznen 3

3.1 MHcrounuku omubOOK
MIPU U3MEPEHUSIX

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATYpPhI
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON Teme
(pabora c
6ubnunorpaduyec
KUM MaTepuaiaMu,
CIIPaBOYHUKAMHU,
KaTaJloraMH,
CJIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OIPOC
CTYAEHTOB IO
HU3yYEHHOH TeMe

OIIK-5.1,
OIIK-10.1

Wroro no pazneny

4. Paznen 4

4.1 Ornenka BIIUSIHUS
CilyqalHbIX (DaKTOpOB Ha
pe3yJIbTaThl SKCIIEPUMEHTA

CamocrosTenpHOe
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPhI
[Tounck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3aJJaHHOU TeME
(pabota c
6ubnnorpaguuec
KHM MaTepualiaMH,
CIPaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBApSIMH,
SHIMKIIONEIUAMU

).

YCTHBII onpoc
CTYJEHTOB IO
HU3yYEHHOH TeMe

OIIK-5.1,
OIIK-10.1

Uroro mo pazneny

5. Pazmen 5




51 XapaKTepUCTHKU
MOJIOKEHUS cIy4JaitHOI
BEJINUUHBI

221

CamocrosTenbHOe
n3yueHHe yueOHou
Y Hay4HOU
JIUTEPATyphl
[Tounck
JIOTIOJTHUTENIbHOM
uHpopMaIUHy 10
3aJIaHHOM TeMe
(pabota c
6ubnuorpaduyec
KHUM MaTrepuajiaMi,
CIpaBOYHHUKAMH,
Karajoram,
CIIOBApsIMH,
SHIMKIIONEIUAMHI

).

YCTHBIH OIIPOC
CTYZIEHTOB II0
HU3y4EeHHOH TeMe

OIIK-5.1,
OIIK-10.1

Hroro no pazneny

221

6. Paznien 6

6.1 HopmanpHblii 3aKOH
pacnpesneneHus ciaydaitHon
BEJINYHMHBI

1,5/1,51

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATYpPhI
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON Teme
(pabora c
6ubnunorpaduyec
KUM MaTepuaiaMu,
CIIPaBOYHUKAMHU,
KaTaJloraMH,
CJIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OIPOC
CTYAEHTOB IO
HU3yYEHHOH TeMe

OIIK-5.1,
OIIK-10.1

Wroro no pazneny

1,5/1,51

7. Pazgen 7

7.1 OcHOBHBIE 3amadu
MaTeMaTHYECKOM
CTaTUCTUKHU

2/1,81

CamocrosTenpHOe
u3ydyeHHue yueOHoH
W Hay4HOU
JIUTEPATYPhI
[Tounck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3aJaHHOU TeMe
(pabota c
oubnmorpaguuec
KHUM MaTrepuajiaMmH,
CIPaBOYHHUKAMH,
KaTajoram,
CJIOBApSIMH,
SHIMKJIIONEIUAMHU

).

YCTHBII onpoc
CTYJEHTOB IO
HU3yYEHHOH TeMe

OIIK-5.1,
OIIK-10.1

HWroro no pazaery

2/1,81

8. Paznen 8




8.1

KpUTEpUU
MIPUMEHEHUE

CTaTUCTHYECKUE
u ux

CamocrosTenbHOe
n3yueHHe yueOHou
Y Hay4HOU
JIUTEPATyphl
[Tounck
JIOTIOJTHUTENIbHOM
uHpopMaIUHy 10
3aJIaHHOM TeMe
(pabota c
6ubnuorpaduyec
KHUM MaTrepuajlamMi,
CIpaBOYHHUKAMH,
Karajoram,
CIIOBApsIMH,
SHIMKIIONEIUAMHI

)

YCTHBIH OIIPOC
CTYZIEHTOB II0
HU3y4EeHHOH TeMe

OIIK-5.1,
OIIK-10.1

Hroro no pazneny

9. Paznien 9

9.1

aHaJIu3

JlicriepcoHHBIN

6,8

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATYpPhI
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON Teme
(pabora c
oubnnorpaguuec
KUM MaTepuaiaMu,
CIIPaBOYHUKAMHU,
KaTaJloraMH,
CJIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OIPOC
CTYAEHTOB IO
HU3yYEHHOH TeMe

OIIK-5.1,
OIIK-10.1

Wroro no pazneny

6,8

10. Pazgen 10

10.1 YpaBHeHue perpeccuu

CamocrosTenpHOe
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPhI
[Tounck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3aJJaHHOU TeME
(pabota c
6ubnnorpaguuec
KHM MaTepualiaMH,
CIPaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBApSIMH,
SHIMKIIONEIUAMU

).

YCTHBII onpoc
CTYJEHTOB IO
HU3yYEHHOH TeMe

OIIK-5.1,
OIIK-10.1

Uroro mo pazneny

11. Pa3gen 11




111 Perpeccronnslit
aHAITH3

CamocrosTenbHOe
n3yueHHe yueOHou
Y Hay4HOU
JIUTEPATyphl
[Tounck
JIOTIOJTHUTENIbHOM
uHpopMaIUHy 10
3aJIaHHOM TeMe
(pabota c
6ubnuorpaduyec
KHUM MaTrepuajiaMi,
CIpaBOYHHUKAMH,
Karajoram,
CIIOBApsIMH,
SHIMKIIONEIUAMHI

).

YCTHBIH OIIPOC
CTYZIEHTOB II0
HU3y4EeHHOH TeMe

OIIK-5.1,
OIIK-10.1

Hroro no pazneny

12. Pazgen 12

12.1 OCHOBBI
TUIAHUPOBAHUS
JKCIEPUMEHTA

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATYpPhI
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON Teme
(pabora c
6ubnunorpaduyec
KUM MaTepuaiaMu,
CIIPaBOYHUKAMHU,
KaTaJloraMH,
CJIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OIPOC
CTYAEHTOB IO
HU3yYEHHOH TeMe

OIIK-5.1,
OIIK-10.1

Wroro no pazneny

13. Pazgen 13

13.1 [TnanupoBanue
IKCIIEPUMEHTA TPU MOUCKE
OIITUMAJIBHBIX YCIIOBHIA

9,3

CamocrosTenpHOe
u3ydyeHue yueOHoH
W Hay4HOU
JIUTEPATYPhI
[Tounck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3aJJaHHOU TeME
(pabota c
6ubnnorpaguuec
KHM MaTepualiaMH,
CIPaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBApSIMH,
SHIMKIIONEIUAMU

).

YCTHBII onpoc
CTYJEHTOB IO
HU3yYEHHOH TeMe

OIIK-5.1,
OIIK-10.1

Uroro mo pazneny

9,3

14. Pazgen 14

14.1 BreayauropHas
KOHTAaKTHasl paboTa

OIIK-5.1,
OIIK-10.1




Uroro mo pazneny

15. Pazgen 15

OIIK-5.1,
15.1 Dx3amen OIK-10 1
Uroro mo pazneny
Uroro 3a cemectp 18 18/6,311] 69,1 SK3aMeH
Hroro no aucumruinye 18 18/6,3 1| 69,1 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3zauuu  NPEeAYyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B KauyecTBe
00pa30BaTeNbHbIX TEXHOJIOTUN B IPENOAABAHUM JUCLMILIMHBI UCIOJIB3YIOTCS TPAaJULMOHHAsA U
nH(}OpPMallMOHHO-KOMMYHHUKAIIMOHHAs 00pa3oBarTeabHble TeXHoIoTuu. [lepenaua He0OXOqMMBIX
TEOPETUYECKUX 3HAHUKW UM (OPMHUPOBAHUE OCHOBHBIX IMPEJICTABICHHH MPOUCXOIUT C
MCIOJIb30BaHUEM MYJIbTUMEIUITHOTO 000py10BaHUSI.

[Tpu mpoBeseHUH MPAKTHUECKUX 3aHATHI MCHOJB3YIOTCS padoTa B KOMAHIE U METOMIBI
MH(bOPMALIMOHHBIX TEXHOJIOTUH.

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

7 OneHOYHBIE CPeACTBA /sl IPOBeeHH s IPOMEKYTOYHOM aTTecCTALMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIIHHbBI (MO1YJIs1)

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. JIykbsinoB, C.1.OCHOBBI HHXEHEPHOTO 3KCIIepuMeHTa: YuebHoe nocoodue / JIykbsHoB
C.N., ITanos A.H., Bacunses A.E. - M.:U1] PUOP, HUI] UH®PA-M, 2019. - 99 c.: - (Bsicmiee
obpazoBanue: bakanaBpuar) - Pesxum noctyna: http://znanium.com/catalog/product/1020699

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

3. PookkoB, N.b OcHOBBI Hay4HBIX HCCACIOBaHMNA W H300pertareiabcTBa [Tekct]: /
PeDKKOB N.b.U31. «JIaHbBY, 2012. - 224c. - pexuM JOCTyIa:
http://e.lanbook.com/books/element.php?pll_id=2775 — 3armaBue ¢ okpana - ISBN
978-5-8114-1264-8

B) MeToauyeckue ykazaHusi:

®enoros, A. 1. OcHOBBI Hay4HBIX HCCaeAOBaHUH : yueOHOe ocobue / A. U. denoTos.
— MHWpkyrck : HWPHUTY, 2017. — 142 c.— Tekcr: odnekTpoHHBIH // JlaHb
aeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/164053 (mara
obpamtenus: 22.06.2021). — Pexxum moctyma: 11 aBTOPU3. MOJIB30BATEICH.

r) [IporpammHoe obecneuenue u UHTepHeT-pecypceb:


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

IIporpammHoe o0ecnieueHue

HaumenoBanue .,
0o Ne noroBopa Cpok IeiCTBHS JTUIICH3UH

MS Windows 7
Professional(uis  |[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Windows 7
Professional (s [[1-757-17 o1 27.06.2017 27.07.2018
KJ1aCCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepouo
Professional
7Zip CBOOOIHO PaCIIPOCTPAHIECMOE OECCPOYHO
STATISTICA B.6 [K-139-08 ot 22.12.2008 0OECCPOUHO
FAR Manager CBOOOJTHO pacIpOCTPaAHIEMOC OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH)

OPpMAaIMOHHBIC CIIPABOYHBIC CUCTEMBbI

Hassanue xypca

CcpUika

BHGKTpOHHa}I 621321 INCPUOAUICCKUX I/I3I[8.HI/II71
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hanuonanpaas
WH(pOpPMAIMOHHO-aHAIUTUYECKAsT ~ CHCTEMa
Poccuiickuii HMHASKC HAYYHOT'O ITUTHPOBAHMS

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

[MTouckosas cuctema Axagemus Google (Google
Scholar)

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

Nudopmannonnas cucremMa - EnuHoe OKHO
JlocTyna K MHpOPMaIMOHHBIM pecypcaM

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

OdenepalibHOE  TOCYIAPCTBEHHOE — OFOKETHOE
yUpexJIeHue «DenepanbHbIN UHCTHUTYT
HNPOMBIIIICHHOW COOCTBEHHOCTH))

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

OneKkTpoHHbIe pecypchl oubnmoreku MI'TY um.
I'.11. HocoBa

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

YHuBepcurerckass HH(GOPMalMOHHASI CUCTEMa
POCCHA

https://uisrussia.msu.ru

MesxayHapoaHas HAYKOMETPHUECKAs
pedeparrBHas ¥ MOJHOTEKCTOBas 0a3a JaHHBIX
Hay4yHbIx n3ganui «Web of sciencey

http://webofscience.com

MexnyHapoaHas pedepaTtuBHas "

ITOJTHOTCKCTOBAs  CIIpaBO4YHasdA 0aza JaHHBIX

http://scopus.com

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:




JlexuroHHas ayuTopus MynbTMeIMiHBIE cpeacTaa
XpaHEHus, Iepejaud M  IMPEeICTABICHUSA
uH(pOopMaIU

KomneroTepHslii kinacc IlepcoHanbHblE ~ KOMIIBKOTEPBI  C
nakerom MS Office, Beixomom B MHTepHeT 1
c JOCTYIIOM B SIICKTPOHHYIO
UH(POPMAIIHOHHO-00Pa30BaTEIbHYIO  CPEIY
YHHUBEPCHUTETA

[TomereHne ISt CaMOCTOSTENILHOM PabOTHI [lepcoHanbHBIE  KOMITBIOTEPHI  C
00yJarOIIHXCsI makerom MS Office, Matlab+Simulink u
BBIXOZIOM B HHTEpHET W C JOCTYyIIOM B
DIIEKTPOHHYIO
UH(POPMAIMOHHO-00Pa30BaTEIBHYI0  Cpeny
YHHBEPCUTETA

[Tomemenune st XpaHEHUS U Cremnaxu TSt XpaHeHUsI
MPOPUITAKTUIECKOTO OOCTY>KUBAHUS y4e0HO-METOIUYECKON TOKYMEHTAINH,
y4eOHOro 000py10BaHuUs cei bl s XpaHeHus y4eOHOro
o0opynoBanusi. UHCTpyMEeHTBI 1JIs pEMOHTa
1a00paTOPHOTO 00OPYIOBAHUS

[Tpunoxxenue 1

Y4eOHo-MeTOoAMUYECKOE 00ecIeYeHHe CAMOCTOATEIbHON PadoThl CTY/ICHTOB
Ayoumopnas camocmosmenvruas paboma cmyOeHmo8 HA NPAKMUYECKUX 3aAHAMUSAX

ocyujecmensaemcsi no0 KOHMpOoJiem npenooasameis 8 8ude peuleHus 3a0ad, Komopwle onpeoessem
npenooasamevb OJisl CMyOeHmd.

IIpumepnvie ayoumopHvle KOHMPOAbHbIE PAOOMbI
HOPMAJIbHBIN 3AKOH PACHPEAEJIEHUS CJIYYAWHOM BEJTMYUHBI
Ipumep. Onpenenuts BEPOSITHOCTD TOTO, YTO COMPOTHBIICHUE PE3UCTOPOB B MAPTHH,
IIPUTOTOBJIECHHOM K OTIIpaBKe, He npeBocxoaut 50 Om, eciau U3BECTHO, UTO 4 =45 OM u o’ =25
OM’, 3aKOH pacIpe/IeICHNs HOPMAITbHBII.

OCHOBHBIE 3AJJAYY MATEMATHUYECKOM CTATUCTUKH

IIpumep. Tpebyercs OLEHUTh MaTEMAaTHIECKOE OXKHIaHNE TOKA MEPETOPAHUS TUIABKUX BCTaBOK
napTuu npenoxpanuteneit tumna [1P-2 ¢ HoMuHAIBPHBIM TOKOM OTKIIOUEHHS loe =100 A, ecin



M3BECTHA I'eHEpalIbHAs JUCIIEPCHUs TOKA ITeperopaHus (Ha OCHOBAHUU IIPEIBITYIUX UCIIBITAHUM),
paBHas O'|2 =25 A%n pe3yabTaT OAHOTO UCIBITAHUS IPEAOXPAHUTEINS U3 3ToU maptuu lg = 95 A.

3aKOH paclpenencHusl 3Hau€HUM TOKa IeperopaHuss HopMaibHbIA. [l pemieHus 3amauu
ucnons3yem U-pacnpeseneHue.

IIpumep. Omnpenenuts 00beM BBIOOPKH (KOJIUYECTBO M3MEPEHMI), MO3BOJSIONINI OLCHUTD L
TOKa TIEperopanus mpeaoxpanutesei ¢ Tounocteio 1 A u ¢ p = 0,95, eclMU3BECTHO, YTO O'|2
=16 A%

2
n> 2;24-1.96 = 63.

IIpumep. IIpu obpabotke BbiOOpKkU U3 10 HaOMIONEHUIN 3HAYEHHI €MKOCTEH KOHJIEHCATOPOB
— L2 2
nonydeno C =98 mx®. M3BeCTHO, 4TO 3aKOH paclpeelcHusi HOPMAIbHbIIA, O, = 25 Mx®",

[TpoBepuTtsh runotresy o Tom, uyToic =100 Mk®D, T.e. Ho: i = 100 MxD; Hi: e # 100 MxD.
CTATUCTUYECKUE KPUTEPUHU U UX IPUMEHEHUE
Kpurepuii Ctblonenra

IIpumep. MMmeercs naTh U3MEPEHHUIH BpEMEHH OTKIIOYCHHS MacassHOro Beikiouatens 71= 0,05 c;
7 =0,08 c; 3=0.1 c; 2= 0.1 c u 55 = 0.06 c.TpeOyercs oLIEHUTh TeHEPATHHOE MATEMATHUECKOE
OXKHUJIaHWE BPEMCHH OTKIIOUCHHS /4C JOBEpUTEIBHOW BepositHocThio p = 0.95. 3akon
pacnpeneneHnss HopMaabHBIH.

IIpumep. /{15 ycnoBuil mpeapiIymiero npuMepa MpoBEpUTh TUIIOTE3y O ToM, 4To 14= 0,05cHa
ypoBHe 3Haunmoctu ( = 0,05, T.e. Ho:z, = 0.05¢; Hyi 0,05c¢.

Kpurepnii Ilnpcona

I[Ipumep. OnpenenuTs WHTEPBATBHYIO OIICHKY O'f ¢ p = 0.9 HOpManbHO pacrpeneaeHHON

CIIy4aiiHOM BeIMYUHBI X, €CJIM Ha OCHOBAHUHU JIECSITH U3MEPEHUHN MOTYyYEHO Sf =2.

IIpumep. [IpoBepuTh runoTe3y 0 TOM, YTO FreHEpalibHas AUCIIEPCHSI HOPMaJIbHO paclpeieIeHHON
Gy L2 .2 — =

ciydaiinoit Benmmuunsl X, Ho:o; =4 (H1: 0 #4), Ha ypoBne 3HaunmocTtn = 0.1 ams ycnoswuit

MPEABIIYIIEro MpUMepa.
Kpurepuii ®umepa

IIpumep. CpaBHUBAIOTCS MOKa3aHUS ABYX BOJBTMETPOB, KaxabpiM mpuGopoM Mpou3BEIEHO IO
CeMb 3aMEpOB, NMPHYEM JIUCHEepPCHs MOKa3aHW MEepBOTo MpuOopa COCTABISAET 512 =102 B% a

2 .
BTOPOTO — 522: 3.8 B”. HeoO6xomuMo BBISICHUTB, Y€M OOYCIIOBIIEHO PACXOXKJICHUE AUCTICPCHIA:
160 BTOpOU mpubop Gosiee ToueH, TMO0 pacXoXACHUE TUCTIEPCUNA CITydalHO.

Kpurepuii Koxpena

IMpumep. [Iposeputs rUmoTe3y 00 OAHOPOIHOCTH YETHIPEX BBIOOPOYHBIX TUCIIEPCHI, PaBHBIX
512 =8§; 522 =4 S§= 2u sz 10, u onpenenennsix ¢ fi= 10 Ha ypoBue 3naunmoctu = 0.05.

T-KpUTEepHH



IIpumep. Ha ogHOM M3 MATH OIMHAKOBBIX arperatoB (TPEThEM), BBITOIHSIONUX OAHOTUITHBIC
omepanuyu, ObBUIM BHEAPEHBI MEPONPUATHS TIO SKOHOMHUHM JJIeKTpodHepruu. OIECHUTh HX
3O PEKTUBHOCTh, €CIM 3apPEeTUCTPUPOBAHHOE MECSYHOE IOTPEOJCHUE DSHEPTUU  KaXIbIM
arperatom coctasisier Wi = 10 MBtu; W; = 12 MBty; W3 = 8 MBtu; W, = 9 MBt1u; W5 = 11
MBtu. Kak u npeanosnaraiock, pacxoj 3HEpruu Ha TPETheM arperare MuHuMasieH. Heo6xoaumo
BBISICHUTH, 4YeM OOYCIIOBJICH MHHUMAIBbHBIA pPacXoj]] Ha TPETheM arperare — CIyJaiHbIM
OTKJIOHCHHEM WJIM BHEJAPEHHBIMU MEPOTIPUSTUSIMH.

JIACIIEPCUOHHBIN AHAJIN3

IIpumep. PaccMOTprM JaHHBIE 1O CPOKY CITYXKOBI AJIEKTPUUECKUX JIAMIT B UETHIPEX MAPTHSIX.
Tabmura 10.1
PesynbTaThl H3MEpEHHS CPOKa CIYXKOBI JIaMIT

Cpok
Ne CITYKOBbI
H; ——— JJIEKTPOJIAMIT 2X Ng X
pTHILI X (B ThICSIYax
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

JUts M3roTOBIIEHUS] KaXJIOW MapTUW JaMIl Oblga B3sATa MPOBOJOKA Pa3sHBIX COPTOB; BCE

IPOYHE YCIOBUS MTPOU3BOJCTBA ObUIM OJIMHAKOBBIMHU JIJIS KXk /101 mapTuu. TpeOyeTcs BhIICHUTD,
OTJMYAIOTCS JM MapTUU JIaMI MeXJIy co0oil mo cpoky ciuyxObsl. Ecau oTtBer Oyzer
MOJIO’KUTEIBHBIM, TO MOKHO yMaTh, YTO Ka4€CTBO MPOBOJIOKU JIEHCTBUTENIHHO BIUSET HA CPOK
CIIy’)KOBI, M, CIEI0BaTeNbHO, Uil CTaHJAPTU3ALUU MPOM3BOJCTBA DJICKTPUUYECKUX JIaMII
HE00XOIUMO JOCTUTHYTH OOJIbIIENH OTHOPOAHOCTH MPOBOJIOKH BO BCEX MAPTHSX.
IIpumep. HeoOGxonuMo mpoBepHUTh HYJEBYIO THUIOTE3Y, COCTOSIIYI0 B TOM, YTO HCXOJIHBIE
pasMepsl NpPOKaTa Ha MPOBOJOYHOM CTaHE C MHOTOBAJIKOBBIMH KadMOpaMu He BIMSIOT Ha
pa3Mepbl IIpoKaTa IOCiie NEPBOM KIETH ABYXKJIETEBOI'O INMpOKaTHOro craHa. C 3TOH LENbiO
IPOBOJWIIACH MPOKATKa 00Pa3L0B MPOBOJIOKU C Pa3HbIMU MCXOJHBIMHM auaMmerpamu: 6,39 MM u
6,12 mm. Ha BbIXOz€ 1Ocie KIeTH MPOBOIMIOCH H3MEPEHHE pa3MEpOB IPOQHIIS M0 TUATOHAIISIM
«d» 1 B HaNIpaBJICHUU O0KATHS «@».



Tabmuma 10.7

PesynbraTel nu3mMepeHus pa3mMepoB npoduiis Ipu MPOKATKE IPOBOJIOKH AUaMETpoM 6,39 MM

No pasme | Cpennuesnauenuspazmep | [IpeodbpazoBannoecpenneesnaue | [Ipumedan
obpasto | p OB, MM HUE ue
B
1 a 5,198 18 Kaxnoe
d 6,440 240 3HAYECHUE
2 a 5,204 24 pasmepa
d 6,448 248 YBEIUYCHO
3 a 5,200 20 8 1000 pa3
d 6,470 270 1
4 a 5,192 12 YMCHBIICH
d 6,444 244 0. «ad» - Ha
5 a 5,196 16 5180 «d» -
d 6,440 240 Ha 6200

Taomuua 10.8

PesynbraTel n3mMepenus pa3mMepoB IpoQuIis IpH MPOKATKE MPOBOJIOKH AUAMETPOM 6,12 MM

No Pasme | Cpennuesnauenusipazmep | [IpeoOpasoBanHoecpenteesnay | [lpumeuan
obpasto | p OB, MM eHue ue
B
1 a 5,191 11 Kaxnoe
d 6,205 5 3HAYECHUE
2 a 5,188 8 pa3mepa
d 6,198 -2 YBEIUYCHO
3 a 5,186 6 8 1000 pas3
d 6,202 2 u
4 a 5,185 5 YMCHBIICH
d 6,216 16 0. «@» - Ha
5 a 5,182 2 5180 «d» -
d 6,212 12 Ha 6200
3aganusa

1. IIpoBecTu OLIEHKY BIMSHHUS M3MEHEHMH Ipejena TeKyuyecTH IMPOKaThIBAEMOro MeTajlla Ha
OTKJIOHEHUS pa3MepoB NpOQHIsS TIOCHe MPOKATKH B TEPBOW KIETH YETHIPEXKIETHEBOTO
IIPOKATHOTO CTaHA.

TEeKy4ecTH MeTasuia 43 Krc/mm*.

Taomuma 10.11
Pe3ynbrarel u3mepeHus pazMepoB Mpoduis Ipu IPOKATKE MPOBOJIOKH € MPEIEIOM

2

| Ne

\ pazme \ CpenHuesHaueHusIpasmMep \ [TpeobpazoBanHOECpEAHEE3HAUE \ [Tpumeuan




obpasto | p OB, MM HHE ue
B
1 a 5,192 -8 Kaxnoe
d 6,558 -62 3HAYECHUE
2 a 5,221 21 pazmepa
d 6,660 40 YBEJIIMYEHO
3 a 5,227 27 B 1000 pa3
d 6,660 50 "
4 a YMEHBIIICH
d 0:
5 a «a»- Ha
d 5200
«d» - Ha
6620
Ta6mmma 10.12
Pe3ynbrarel m3mMepeHus pa3MepoB POodUIs P MPOKATKE MPOBOJIOKH € MIPEIIEIIOM
TEKy4ecTu metamia 65,9 Kre/mMm?
Ne Pasme | Cpennuesnauenusipazmep | [IpeoOpazoBannoecpenneesnay | [lpumeuan
obpasto | p OB, MM eHue ue
B
1 a 5,225 25 Kaxnmoe
d 6,684 64 3HAYECHUE
2 a 5,229 29 pa3mMepa
d 6,650 30 YBEINYEHO
3 a 5,220 20 8 1000 pa3
d 6,651 31 1
4 a 5,229 29 YMCHBIICH
d 6,666 46 o
5 a 5,232 32 «a» - Ha
d 6,626 6 5200
«d» - Ha
6620

2. TlpoBecTH OlLIEHKY BIHSIHHS W3MEHEHWH Kod(duimeHTa TpeHus B odare aedopmaruu Ha
OTKJIOHEHUS pa3MepoB MPO(UIIS 1MocIie MPOKATKH B IEPBOM KIIETH.

Taomuma 10.15
Pesynbrarel u3mepeHus pa3MepoB mpoduis mpu IPOKaTKe Ha CyXUX BallKax

No pasme | Cpennuesnauenusipazmep | [IpeodpazoBannoecpenneesnaue | [Ipumedan
obpas1o | p OB, MM HUE ue
B
1 a 5,225 25 Kaxmoe
d 6,684 64 3HAYCHHE
2 a 5,229 29 pasmepa
d 6,650 30 YBEIUYCHO
3 a 5,220 20 B 1000 pa3
d 6,651 31 1




4 a 5,229 29
d 6,666 46

5 a 5,232 32
d 6,626 6

YMEHBIIICH
o:

«a»- Ha
5200

«d» - Ha
6620

Ta6muna 10.16

PesynbraThl m3MepeHus pasmMepoB MpoGuIIst P MPOKATKE MPOBOJIOKU C MUHEPATBHBIM MACIIOM

Ne Pasme | Cpennuesnauenusipazmepo | [IpeoOpasoBanHoecpenHeesnayeH | [Ipumeuanu
obpasro | p B, MM ue e
B
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HAYECHUE
2 a 5,178 -22 pa3mMepa
d 6,521 -99 YBEIUYCHO
3 a 5,181 -19 B 1000 pa3 u
d 6,544 -76 YMEHBIIEHO
4 a :
d «a»- Ha
5 a 5200
d «d» - Ha
6620

3. TlpoBecTu OIEHKY BIMSHUS M3MEHEHWH BEIMYMHBI HATSHDKEHUS MEXKIY NEpBOM M BTOPOM
KJIETHIO TPOKATHOI'O CTaHA Ha OTKJIOHEHUS pa3MepoB NMPOoQUIIS 1Mociie MPOKaTKU B MEPBO KIETH.

Taomauma 10.19
Pesynbrarel u3mepeHus pazMepoB Mpoduis mpu MpoKaTKe MPOBOJIOKH 0e3 HATSKEHHS

No pasme | Cpennuesnadenusipazmep | [IpeoOpasoBanHoecpenneesnaue | [Ipumeuan
obpasto | p OB, MM HHE ne
B
1 a 5,291 -9 Kaxnoe
d 7,053 53 3HAYECHUE
2 a 5,303 3 pazmepa
d 7,054 54 YBEJIIMYEHO
3 a 5,329 29 B 1000 pa3
d 7,098 98 u
4 a 5,334 34 YMEHBIIICH
d 7,045 45 0:
5 a 5,340 40 «a»- Ha




7,084

84

5300
«d» - Ha
7000

Ta6muna 10.20

Pe3ynbrarel uamMepenus pazmMepoB Ipo(uIIsl Mpu MPOKATKE MPOBOJIOKH ¢ BEIMYUHOMN
MeXKIIeTeBOro HaTspkeHus 500 xre.

Ne Pa3zm CpennuesHaueHuspas [TpeoOpazoBanHOECpEAHEE3 [Tpumeua
o0pasiy ep MEpOB, MM HauyeHUE HUE
OB
1 a 5,185 -115 Kaxnoe
q 6922 78 3HAYCHUE
' pa3mMepa
2 a 5,247 -53 yBeJIuYe
d 7,083 83 Ho B
1000 pa3
3 a 5,223 =77 "
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 41 000

Ha otHOM 13 5 OTHOTUITHBIX TEXHOJIOTHYECKUX arperaTon (Ha YETBEPTOM) BHEAPEHBI
MEPOTPHUATHSL, 32 CUET KOTOPBIX MPEINOI0KHUTEIBHO MOKHO MOIYYUTh 3 (HEKT OT IKOHOMUHU
ANIEKTpO3HEpruu. B Teuenuu 6 MecsieB Ha arperarax npou3BOAUINCH U3MEPEHUs TOTPEOIECHHON
3NIEKTPO’HEpruu. Pe3ynbraTsl npeacTaBieHbl B Tabau1e

Howmep Bennuuna norpebienus
arperara 3JEKTPOIHEPIUH IO MECALaM,
MBT*4ac
1 10 10,4 10,8 9,5
10,1
2 9,9 10,2 11 10,9
9,7
3 9,7 9,6 10,1 9,8
10,1
4 9,4 9,5 9,5 10
9.3
5 9,8 9,9 10,3 10,4
10,1

Heo6xoaumMo BRISICHUTB, IEHCTBUTEIIBHO JIM BHEAPECHHBIC MEPOTIPUSTHS
CYIIIECTBEHHBIM 00pa30M BIHSIOT Ha TOTPEOICHHYIO 3JICKTPOIHEPTHIO.



YPABHEHUE PEI'PECCUM

I[Ipumep. Omnpenenuts KOIPOUIUEHTH perpeccuu Mojenu 1-ro mopsjaka Ha OCHOBAHUU
CIIeAyYIONIeH TabIHIIbl pe3yIbTaTOB.

Tabmuua 11.1
Pe3ynbTarhl 9KCIIEpUMEHTA

X 0 1 2 3
Y 1.2 5.8 155 28.6

ATIpHOpHO U3BECTHO, 4YTO Y — HOPMAaJbHO paclpeneieHHas ciydaiiHas BelUYMHA C
MTOCTOSIHHOM JTUCIIEPCUEH.

Ipumep. Onpenenuts K0dQUIMEHTH perpeccud 2 TOpsSAKA 1O JaHHBIM TPEABLIYIIETO
npuMepa.

PETPECCHOHHBII AHAJIN3

IIpumep. [IpoBecTH perpeccrHOHHBIN aHAIN3 YPaBHEHUH, ITOIYYEHHBIX B PEABIIYIINX IPEMEpax

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

3JEMEHTBI INTAHUPOBAHHUSA SKCIIEPUMEHTA. NOJIHBINA
®AKTOPHBIN SKCIIEPUMEHT

IIpumep.

B nabopaTopHBIX YCIOBUSAX HCCIEAYETCs BJIMSHUE OTKIOHEHUH HANpsIKEHUS M 4acTOTHI
NUTAOIIEH CEeTH Ha DHEPreTHYECKHME XApPaKTEpUCTUKH CAMOTO  pacHpOCTPAHEHHOIO
IEKTPONPUEMHUKA — ACHUHXPOHHOIO JBurareis. McoelTyemblii 3JI€KTpOABUIATENb THUIIA
AO-41-2, Paom= 5 kBT. B kauectBe ¢yHKIMH 11e7H (OTKIMKA), B YACTHOCTH, PACCMaTPUBACTCS
HOJHBIN TOK, MOTpeOssieMblii U3 ceTu. Bce onbIThl MPOBOAMINCH C HEM3MEHHOW Harpys3koi Ha
BaJly, paBHOIl HOMHUHAJIBbHOHN (KOHTPOJMPYEMBI, Heperyaupyemslii ¢akrop). Bapbupyembimu
daxropamu siBistrorest Hanpspkenue X (U) n wactora Xp( f) cetn, mostoMy asst onbITOB BRIOpaH
mras 110D 2% Basossie YPOBHU ¥ UHTEPBAJIbl BapbHUpOBaHUS NpUHATHI ciaenytomue: Ug =220 B;
AU =20 B; fo =50 T';; Af =5 T’ [y olileHKH AUCTIEPCHE BOCTIPOM3BOIUMOCTH B KQXKIOH TOUKE
IJIaHa TIPOBEJEHO 10 JiBa MapajuleNbHbIX omnbITa. ONBITH OBLIM PaHAOMU3HPOBAHBI C TOMOIIBIO
TAOJMUIBI CIyYalHBIX YHCENd, MPHYEM IOCIIEA0BaTeIbHOCT MPOBEIEHUS OMNBITOB NPHUHSITA B
ciemyromeM mopsinke: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 510 8 COOTBETCTBYIOT MapasuieIbHBIM
OIbITaM.

[Tonydens! ciaenyronme pe3yabTaThl (ONBITHI IPUBEIEHBI 10 TOPSIIKY).

i Xo X1 X2 v S
X1Xs Y1 Y2 i




14 _+ 10.0 9.8 9.9 0.02
8.9 85 8.7 0.08

2++ -~
344 12.411.812.10.18

CocraButh 1iaH skcepumenta (I11DD 22), ONPEACIIUTh YPABHEHUE PETPECCUHU, IPOBECTH €TI0
aHaJIN3.

Bueayoumopnas camocmosimenvnas padoma cmyoeHmo8 OcCyWecmensiemcs 6 6uoe
npopadbomKy  peKOMeHOYeMOU Jumepamypvl U Mamepuand, uUsy4eHHO20 HA NPAKMU4ecKux
3AHAMUSX.

3aoanus onsa 6HeayOumMopHol camocmosmenbHol pabomaol

1. Ilo SKCIICPUMCHTAJIbHBIM JaHHBIM, IPCACTABJICHHBIM B Ta6JII/IIIC, IMOJIYYUTb YPaBHCHHUEC
PETPECCHUU U ITPOBECTU €TI0 aHAIU3

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 3,5 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 / 9 10
Y 0 0,5 1,5 2,5 3.5 5 6
1.8




. vy | o | 15 | 4 | 65 | 75 | 10 | | |

2. CnnaHupoBaTh 3KCIIEPUMEHT U 00paboTaTh €ro Pe3ysbTaThl

2.1. Uccnenyercs BIUSHAE HATPSHKSHIS CETH U TEMIIEPATYPhI OKPYKAIOIIETO BO3AyXa
Ha BpeMs BBIZICPIKKH pelie TIOCTOSTHHOTO TOKa. ba3oBble ypOBHU BapbHPYEMbIX
(hakTOpOB M MHTEPBAIBl U3MEHEHUS TIPUHSATHI CICAYIONIHE: [Tl HATPSKCHIS
Up=220 B, AU=20 B; mys Temneparypsi to=250C, At=10°C. [Tpu
MIPEIBAPUTEIILHOM MPOBEICHUN YKCIIEPUMEHTA TIOTYUYCHBI CIICTYIOIINE

pe3yIbTaThI
U t’C Bpewmst BeIIepIKKH, CEK.
200 15 1
240 15 0,9
200 35 1,2
240 35 1,1

2
CocraButh minaH s3xkcnepumenTa (I1OD 27), onpenenuTs ypaBHEHUE PETPECCUH,
IIPOBECTHU €r0 aHANU3.

3. IlpoBecTu nucnepcHOHHBIN aHAIIN3

3.1.Wmeercs 5 napTuil 37€KTPUUECKUX AKKYMYJISTOPOB, H3TOTOBJICHHBIX HA
Pa3IMYHBIX NPEeANpUATHIX. B Kax a0l napTuu oTOMpaInuch akKKyMYJIsTOPBI IS
UCTBITAHUN ¥ ONPENIENSIICS UX CPOK Ci1y:KObl. He00X0AMMO BBIACHUTB, BIUSET JIU
TCXHOJIOTHA M3rOTOBJICHUA aKKYMYJIATOPOB HA PA3JIMYHBIX IMPEATIPHUATUAX HA
CPOK HMX CITy’OBI.

Howmep Cpok city>x0bl aKKyMYJISITOPOB, JIET
TIpePUATHS
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 M3 5 OJTHOTHITHBIX TEXHOJIOTHYECKUX arperaToB (Ha 4€TBEPTOM)
BHEJIPEHBI MEPOTIPHUSATHS, 32 CUET KOTOPHIX MPEAOTOKUTEIEHO MOKHO TTOTYyYUTh
3¢ (}HEeKT OT SIKOHOMHH SJICKTPOIHEPTHH. B TedeHnn 6 MecsIeB Ha arperarax
MIPOU3BOIMIIMCH U3MEPEHUS TOTPEOJICHHON NIEKTPOIHEPTHH. Pe3ynbraTel
MIPEACTABIICHBI B TAOIHIIE

Howmep Benuunna norpeGiaeHus 31eKTpodHeprun mo mecsinam, MBr*uac
arperara
1 10 10,4 10,8 9,5 10,1

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

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

9,4 9,5 9,5 10 9.3

Gl BN

9,8 9,9 10,3 10,4 10,1




Heo6xoauMo BBISICHUTE, IEHCTBUTEIBHO JIM BHEJAPEHHBIE MEPOIIPUSATHUS
CYILIECTBEHHBIM 00pPa30M BIIUAIOT Ha HOTPEOICHHYIO 3JIEKTPOIHEPTHIO.

3.3. PemuTh aHAIOTHYHYIO 33/1a4y C pe3yIbTaTaMH, IPEICTABICHHBIMH B TaOJIHIIe

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

[Ipunoxenue 2

OneHo4HbIe cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyTO‘{HOi/i aTrTeCTallum

a) HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OUCHOYHBIC CpEACTBa MJisd IPOBECIACHUSN

NMPOMEKYTOYHOMI

aTTeCTallMu:

Kon nnaukaropa

WNuaukatop AOCTHXEHUS
KOMIIETEHIINHT

OneHouHbIE CpesicTBa

OIIK-5 CrnocobeH pa3pabarbiBaTh HOPMAaTHBHO-TEXHMUYECKYIO JTOKYMEHTAIIMIO, CBSA3aHHYIO C
po(hecCHOHATIBHOM AESITETbHOCTBIO C YUETOM CTaH/IapTOB, HOPM U ITPaBUII;

OIIK-5.1

PaspabartbiBaet
HOPMATHBHO-TEXHUYECKYIO
JIOKYMEHTAITHIO,
CBSI3aHHYIO C
npodeccuoHaNbHOM
NEeSITETHHOCTHIO C YUETOM
CTaHJApTOB, HOPM U
PaBUIT

Vkasanwvl 6 3a0anusx ons eneayoumopHotl
camocmosmenbHotl pabomol

ITo 3ajaHHBIM SKCHIEPUMEHTAIBHBIM TAaHHBIM
MOJIYYHUTh YPAaBHEHUE PETPECCHU
CrutaHupoBaTh 3KCIIEPUMEHT U 00paboTarh ero
pEe3yAbTaThI

[TpoBecTH AuCTIEpCHOHHBIN aHAIN3

OIIK-10 Criocobe

HKOJIOTMYECKOI O€301MacHOCTh Ha pabo4HuX MECT

H paBpa6aTBIBaTB MCTOAHUKH K

OHTPOJISI K 00ECIICUCHHUS TPOM3BOICTBEHHOM H
ax;

OIIK-10.1

PazpabaTpiBaeT METOAUKHI
KOHTPOJIS U 00EeCTICUCHHSI
IPOM3BOJICTBEHHOH U
3KOJIOTUYECKOMN
0€30MacHOCTH Ha paboumx
MecTax

Vkazanul 6 nepeune ayoumopruix
KOHMPOJIbHLIX pabom

Hcnonp30BaHUE CTATUCTHUECKUX KPUTEPUEB
JJI1 OLICHKHU TEXHUYCCKUX XapaKTepI/ICTI/IK
ANEKTPOTEXHUUECKUX U3ACTUI

OneHka BIMSHUS TEXHOJIOTUYECKUX (PaKTOPOB
Ha Ka4e€CTBO BBIITYCKAEMOU IPOLYKLIUH
Meroanka onpenencHust KodhPpUImeHToB
YpaBHEHHUS PETPECCUU

MeTouKa IPOBEICHUS PErPECCHOHHOTO
aHajau3a

CocraButh miaH skcrepuMenTa (I1DD 22),




Or1eHOYHBIE CpEACTBA
Nuaukarop qocTuxeHUst I ped

Kon nnaukaropa
KOMIIETEHIINHU

ONpCAC/INTh YPAaBHCHUC PEIrpeCCUU, IPOBCCTH
€ro aHajaiun3s

0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlEHUBAHUSL.

[IpomexxyrouHasi arrecTanus IO IUCHMIUIMHE BKIIOYA€T TEOPETUYECKHE BOMPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS O0YyYaIOIIMMUCS 3HAHUHM, U MPAKTHYECKUE 3aJaHus,
BBISABIISIOLINE CTENICHb CPOPMHUPOBAHHOCTH YMEHUH U BIIaICHUH, TPOBOAUTCS B (pOpME SK3aMeHa.

DK3aMeH 1O JaHHOW TUCHMIUIMHE MPOBOAMUTCA B YCTHOM (hopMe MO 3K3aMEHAI[MOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCA W OJHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aioB) — 00yYaromIMiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHWe
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aroniuiicss 1eMOHCTPUPYET CPeIHUIl YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX OTEepalusiX, IEPeHoce
3HAaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLEHKY «YyJAOBJIETBOPUTEJbHO» (3 Oamia) — oOyyaromuiics JIEeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAIOTCS OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTACIbHBIX 3HAHUIM, yYMEHUH, HaBBIKOB,
00yJaromuiCsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYyAHEHHUS TPU OINEPHPOBAHWUU 3HAHWSIMH U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJarouuiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MaTepHaja, JOMYyCKaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeAbHO» (1 Oayn) — oOyuarommiics He MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3aj1au.



