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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

IIporokon ot 20 1. Ne

3aB. kadenpoii A.A. Hukonaes

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

IIporokon ot 20 . Ne

3aB. kadenpoii A.A. Hukonaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto oOcCBOEHHUS IUCHMIUIUHBI SIBISEeTCs (OpMHUpOBaHHE Y CTYIEHTOB SICHOTO
MPEACTABJICHUS O TMPUHIMUIIAX OpPraHU3alMy SKCIEPUMEHTA, O METOJaX OIEHKHU BIUSHUS
CIIy4aifHbIX ()aKTOPOB Ha PE3yJIbTaThl IKCIEPUMEHTA, O AUCIEPCHOHHOM U PErPEeCCHOHHOM
aHajn3e, O MPUHIIMIIAX OCTPOCHUS IJIAHOB SKCIIEPUMEHTA

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

Juctunauaa Teopusi SKCIIEpUMEHTa BXOJIUT B 00s3aTENbyl0 4acTh Y4eOHOTO IUTaHA
00pa30BaTeIbHOI IPOrPaMMBI.

JInst  w3ydeHHWsT AWCHMIUIMHBL  HEOOXOAWMMBI  3HaHUSA  (YMCHMS, BJIQJCHHSA),
c(hopMUPOBaHHBIC B pE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

3HaHus pazaena "MaremaTrueckas CTaTUCTHKA" JUCHMILIMHBI 'Bpiciias MmaTeMaTuka'
B 00bEME TMOJITOTOBKH I10 ITpOrpaMMe OakamaBpuara

3Hanus (yMEHHMS, BJIQJICHUS ), TIOJIYYCHHBIC TTPH U3yUYCHUH JAHHOMN JUCIMILUIMHBI OYIyT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padbora

OcHOBBI Hay4YHOI ¥ HHHOBAIIMOHHOMN PabOTHI

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrare ocBoeHMs AMCHMIUIMHBI (Moayinsi) «Teopuss 3SKciepuMEHTa»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOIIUMU KOMIETEHIIUSIMHU:

Kon naaukaropa WNHaukaTop TOCTHKCHUS KOMITICTCHITIH

YK-1 CnocobeH OCyIIecTBISATh KPUTHUECKUN aHanu3 MPOOJEMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOTO ITOJIX0/a, BEIPA0ATHIBATh CTPATETHIO IEHCTBUI

YK-1.1 3naeT: MeToauMKy TpPOBEACHUS TMOJTHOTO W JpOOHOr0 (aKTOPHBIX
HKCIEPUMEHTOB, METObI aHAIN3a POOIeMHbIX cuTyauuii; Haznauenue u
IIPUMEHEHHUE MEXATPOHHBIX U POOOTU3UPOBAHHBIX KOMIUIEKCOB U CUCTEM
Ha TPOU3BOJCTBE, COCTaB POOOTU3MPOBAHHOTO KOMIUIEKCA, MPUHIIMII
paboThl, a TaKKe BHUJIbI HEUCIIPABHOCTEN U PAaLlMOHAJIbHBIE aJITOPUTMBI UX
YCTpaHEHUS

YK-1.2 VYmeer: CocTaBisATh IUIAaH MPOMBINIJIEHHOTO AKCHEPUMEHTa B YCIOBHSIX
JIEMCTBYIOIEro MPOU3BOACTBA M BBIPAOATHIBATh CTPATETUIO JIEHCTBHIA;
IIpoBonTh aHanu3 HEHCIIPAaBHOCTEN MEXaTPOHHBIX u
pPOOOTOTEXHUYECKUX MOAYNeH, MX JaTYMKOB, HPUBOAOB, 3aXBaTOB U
JIPYroro anmnapaTHOro o0OecleYeHHs] W COCTaBJATh PalUOHAIBHBIN
aJITOPUTM UX YCTPAHECHUS

YK-1.3 Nmeer mnpaktuueckuid  ombIT:  OpraHusalvd — TE€XHOJIOTMUYECKOTO
HKCIEpUMEHTa B YyCIOBMAX Jabopatopuu u 1exa; CocraBieHus
TabeNbHbIX  JKypHasoB, kypHasoB TOuP, akroB nedexrauun
TEXHUYECKUX YCTPOMCTB U JPYrod TEXHUYECKOW JIOKYMEHTALUU II0
AKCIUTyaTalldd W PEMOHTY MEXaTPOHHBIX U POOOTOTEXHHUYECKHX
KOMILJIEKCOB

OIIK-1 CnocobeH MpUMEHSTh €CTeCTBEHHOHAayYHble M OOILEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYECKOro aHaJIM3a U MOJIETIMPOBAHUS B MPO(eCcCHOHAIbHOM 1€ TEIbHOCTH;

OIIK-1.1 3Haer: Meroapl peuieHHs SKCTPEMAlbHBIX 3a7ad C IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX W OOIIEMHXKEHEPHBIX  3HAHWHA,  METOJbI
MaTEMaTHUYECKOT0 aHAIN3a U MOJIEIMPOBAHUS IIPHU MOMCKE ONTUMAJIbHBIX
PEKUMOB pabOTHl MEXaTPOHHOW WM POOOTOTEXHUYECKOW CHUCTEMBI;
MeToapl MaTEMAaTHUYECKOTO AaHajdu3a, B TOM YHUCIE TEOPHUIO PSAIOB U
MaTeMaTHYeCKYIO CTaTUCTUKY, MAaTPUYHOE MPEACTaBICHUS U300pasKeHUs




OIIK-1.2

Ywmeer: PaccuutbiBaTh 1O pe3ysibTaTaM SKCIEPUMEHTA JHUHEHHbIE U
HEJIMHEHHEBIC PErpe€CCUOHHLBIC MOJCIIN, MPOBCPATH HUX AACKBATHOCTbL U
MPUHUMATh OOOCHOBAaHHBIE PELIECHHUS O BbIOOpE Mojenu; PaccumThiBaTh
MaTEMAaTUYCCKUEC MOACINU MHTSHCUBHOCTEH MNHKCEICH B I/I306pa)KCHI/II/I,
MPUMEHSTh MaTpPUYHBbIE aJrOPUTMbI NMpPeoOpa3oBaHUs U TMPOBEPATh UX
AJCKBATHOCTH

OIIK-1.3

Nmeer npaktuueckud onbIT: [IpuMeHeHME eCTECTBEHHOHAyYHBIX U
OOILIEMH)KEHEPHBIX 3HAHUW, METOAbl MAaTEeMaTHYECKOTO aHalu3a |
MOJICJIUPOBAHUS, OICHKM U OOecleueHus HaJeKHOCTH pPe3yIbTaToB
IKCIIEPUMEHTa B MNPOPECCHOHAIBHON aAestenbHOCTH; [IpuMeHeHHe
MaTEeMaTHUYECKUX M CTAaTUCTHYECKUX (YHKIUH, 3aKOHOB U Pa3I0KEHHM
JUTSL Pa3pa0OTKH aIrOPUTMOB 00PabOTKH H300paskeHUH




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIseT 3 3a4eTHBIX enuuull 108 akasn. yacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 32,1 akaj. 4acoB:
— ayIUTOpHAs — 32 aKaJl. 4acoB;

— BHeaynutopHas — 0,1 aka. yacos;

— caMocTosTeNbHAs paboTa — 75,9 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMu - 3a4ET

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

AynutopHast
KOHTaKTHas pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPaKT.

CaMocrosTenbHas

paboTa cTymeHTa

Bug
CaMOCTOSITEILHON
padoThI

dopma TEKyIIEro
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLINN

1. Paszgen 1

1.1 OcHOBHBIE OHATHUS

CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHON
JIUTEPATypPhI
Iounck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHOM Teme
(pabora c
6ubnunorpaduyec
KUM MaTepuajaMH,
CIIPaBOYHUKAMHU,
KaTaJIoraMH,
CJIOBApSIMH,
SHIUKIIONIE TUSIMU

).

YCTHBII OITPOC
CTYIIEHTOB IO
U3y4EHHOH TeMe

YK-1.1

YK-1.2

YK-1.3

OMnK-1.1

OMnK-1.2

OMnK-1.3

Wroro no pazneny

2. Paznen 2




21

Mertponorudyeckoe

obecrieueHue
9KCIIEPUMEHTAIBHBIX
HCCJIEIOBaHMI

CamocrosTenbHOe
n3yueHue yuyeOHou
Y Hay4HOU
JIUTEPATypbl
[Tounck
JIOTIOJTHUTENIbHOM
uHpopMaIUHy 10
3aJIaHHOM TeMe
(pabota c
6ubnuorpaduyec
KHUM MaTepuajlaMH,
CIpaBOYHHUKAMH,
Karajoram,
CIIOBApSIMH,
SHIMKIIONEIUAMHI

).

YCTHBII OIIPOC
CTYIIEHTOB II0
U3y4EHHOH TeMe

YK-1.1

YK-1.2

YK-1.3

OMnkK-1.1

OMnK-1.2

OMnK-1.3

Uroro mo pazneny

3. Paznen 3

3.1 MCTOYHHMKH OIIMOOK
TIPU U3MEPEHUSIX

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATyphl
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON TeMe
(pabota c
6ubnauorpadpuyec
KUM MaTepuajaMH,
CTPaBOYHUKAMH,
KaTaJIoTaMH,
CIIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
HU3y4YEHHOU Teme

YK-1.1

YK-1.2

YK-1.3

OMnkK-1.1

OnK-1.2

OMnK-1.3

Wroro no pazneny

4. Paznen 4

4.1

CITlyqaliHbIX (AaKTOpPOB Ha
Pe3yNbTaThI
SKCIEpUMEHTA

Onenka  BIUIHUS

CamocrosTenpHOe
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3alaHHON TeMe
(pabora c
6ubnnorpaguuec
KHM MaTepualiaMH,
CIPaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBApsIMH,
SHIMKIIONIEAUAMH

).

YCTHBIN Onpoc
CTYJEHTOB IO
HU3y4YEHHOU Teme

YK-1.1

YK-1.2

YK-1.3

OMnK-1.1

OMnK-1.2

OMnK-1.3

Uroro no pazneny

5. Pazmen 5




51 XapaKTepUCTHKH
MOJIOKEHUST  CIyJaiHOH
BEJINUUHBI

CamocrosTenbHOe
n3yueHue yuyeOHou
Y Hay4HOU
JIUTEPATypbl
[Tounck
JIOTIOJTHUTENIbHOM
uHpopMaIUHy 10
3aJIaHHOM TeMe
(pabota c
6ubnuorpaduyec
KHUM MaTepuajlaMH,
CIpaBOYHHUKAMH,
Karajoram,
CIIOBApSIMH,
SHIMKIIONEIUAMHI

).

YCTHBII OIIPOC
CTYIIEHTOB II0
U3y4EHHOH TeMe

YK-1.1

YK-1.2

YK-1.3

OMnkK-1.1

OMnK-1.2

OMnK-1.3

Uroro mo pazneny

6. Paznien 6

6.1 HopmanbHblil 3aKoH
pacnpeeneHus
CITy9aifHOH BEIMIHHEI

1,5/1,51

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATyphl
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON TeMe
(pabota c
6ubnauorpadpuyec
KUM MaTepuajaMH,
CTPaBOYHUKAMH,
KaTaJIoTaMH,
CIIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
HU3y4YEHHOU Teme

YK-1.1

YK-1.2

YK-1.3

OMnkK-1.1

OnK-1.2

OMnK-1.3

Wroro no pazneny

1,5/1,51

7. Pazgen 7

7.1 OcHOBHBIE 3ama4u
MaTeMaTH4YECKOM
CTaTUCTUKHU

CamocrosTenpHOe
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3aJaHHOU TeMe
(pabora c
oubnmorpaguuec
KHM MaTepualiaMH,
CIpPaBOYHHUKAMH,
KaTajoram,
CJIOBApSIMH,
SHIMKJIIONEIUAMHU

).

YCTHBIN Onpoc
CTYJEHTOB IO
H3Yy4YE€HHOH TeMe

YK-1.1

YK-1.2

YK-1.3

OMnK-1.1

OnK-1.2

OnK-1.3

Wroro no pazneny

8. Paznen 8




KpUTEpUU u
MIPUMEHEHUE

8.1 CraThucTHYECKHE

ux

CamocrosTenbHOe
n3yueHue yuyeOHou
Y Hay4HOU
JIUTEPATypbl
[Tounck
JIOTIOJTHUTENIbHOM
uHpopMaIUHy 10
3aJIaHHOM TeMe
(pabota c
6ubnuorpaduyec
KHUM MaTepuajlaMH,
CIpaBOYHHUKAMH,
Karajoram,
CIIOBApSIMH,
SHIMKIIONEIUAMHI

).

YCTHBII OIIPOC
CTYIIEHTOB II0
U3y4EHHOH TeMe

YK-1.1

YK-1.2

YK-1.3

OMnkK-1.1

OMnK-1.2

OMnK-1.3

Uroro mo pazneny

9. Paznien 9

aHaJIu3

9.1 JucrnepcuoHHBIN

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATyphl
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON TeMe
(pabota c
oubnmorpaguuec
KUM MaTepuajaMH,
CTPaBOYHUKAMH,
KaTaJIoTaMH,
CIIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
HU3y4YEHHOU Teme

YK-1.1

YK-1.2

YK-1.3

OMnkK-1.1

OnK-1.2

OMnK-1.3

Wroro no pazneny

10. Pazgen 10

perpeccun

10.1 YpaBHeHue

CamocrosTenpHOe
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3alaHHON TeMe
(pabora c
6ubnnorpaguuec
KHM MaTepualiaMH,
CIPaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBApsIMH,
SHIMKIIONIEAUAMH

).

YCTHBIN Onpoc
CTYJEHTOB IO
HU3y4YEHHOU Teme

YK-1.1

YK-1.2

YK-1.3

OMnK-1.1

OMnK-1.2

OMnK-1.3

Uroro no pazneny

11. Pazpmen 11




111 Perpeccruonnsrit
aHAITH3

CamocrosTenbHOe
n3yueHue yuyeOHou
Y Hay4HOU
JIUTEPATypbl
[Tounck
JIOTIOJTHUTENIbHOM
uHpopMaIUHy 10
3aJIaHHOM TeMe
(pabota c
6ubnuorpaduyec
KHUM MaTepuajlaMH,
CIpaBOYHHUKAMH,
Karajoram,
CIIOBApSIMH,
SHIMKIIONEIUAMHI

)-

YCTHBII OIIPOC
CTYIIEHTOB II0
U3y4EHHOH TeMe

YK-1.1

YK-1.2

YK-1.3

OMnkK-1.1

OMnK-1.2

OMnK-1.3

Uroro mo pazneny

12. Pazgen 12

12.1 OCHOBBI
TUIAHUPOBAHUS
JKCIEPUMEHTA

CamocrosTenpHOe
u3ydeHue yueOHon
¥ HAyIHOU
JIUTEPATyphl
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON TeMe
(pabota c
oubnmorpaguuec
KHUM MaTepHajaMH,
CTPaBOYHUKAMH,
KaTaJIoTaMH,
CIIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
HU3y4YEHHOU Teme

YK-1.1

YK-1.2

YK-1.3

OMnkK-1.1

OnK-1.2

OMnK-1.3

Wroro no pazneny

13. Pazgen 13

13.1 TTnanupoBanue
IKCIIEPUMEHTA npu
TIOHCKE ONTHMAJIbHBIX
YCIOBHI

0,5

CamocrosTenpHOe
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3alaHHON TeMe
(pabora c
6ubnnorpaguuec
KHM MaTepualiaMH,
CIPaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBApsIMH,
SHIMKIIONIEAUAMH

).

YCTHBIN Onpoc
CTYJEHTOB IO
HU3y4YEHHOU Teme

YK-1.1

YK-1.2

YK-1.3

OMnK-1.1

OMnK-1.2

OMnK-1.3

Uroro no pazneny

0,5

14. Paznen 14




YK-1.1

YK-1.2
YK-1.3
141 BreaynuropHast
KOHTAaKTHas paboTa ! Ork-1.1
OMNK-1.2
OnNK-1.3
Hrtoro no pazgeny
15. Paznen 15
YK-1.1
YK-1.2
YK-1.3
15.1 TIpoBeneHue 3ayera 1 IoxroToska Ku
POMEKYTOUHON 3a4eT
0 AUCLUILIMHE OMnK-1.1
aTTecTaluu
OnkK-1.2
OmnkK-1.3
HWroro no pazneny 40,9
HWroro 3a cemectp 32/1,51| 35 3a4u€T
Hrtoro no aucuuiiinHe 32/1,5 1| 75,9 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3anuM  NpPEAyCMOTPEHHBIX BUAOB y4eOHOH paboThl B  KauyecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B NPENOJABAHUU JTUCUUIUIMHBI UCIOJB3YIOTCSA TPAaJULIMOHHAS
U nH(pOPMAIMOHHO-KOMMYHUKALIMOHHAs ~ oOpa3oBareibHble  TexHojoruu. Ilepenaua
HEOOXO/JUMBIX TEOPETHUECKUX 3HAHUNH U (OPMHPOBAHHWE OCHOBHBIX IPEICTABICHHUMA
IPOMCXOIUT C UCTIOJIb30BAaHUEM MYJIBTUMEINHHOTO 000PYA0BaHMSL.

[Tpu npoBeeHNH MPAKTUYECKHUX 3aHATUI HCIIONIB3YIOTCS paboTa B KOMaH/I€ M METO b
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 VYueOHo-MeToaMUYeckoe W HHpoOpMANMOHHOE oOecnevyeHHe TUCIHIINHBI

a) OcHoBHas1 IMTEpaTypa:

Panuonos, A.A. IlnmanupoBaHue 3KcCrepuMeHTa [DJIEKTPOHHBIN pecypc]: ydeOHoe
nocobue / PammonoB A.A., lloxun B.B. — M..®T'VII HTI «Mupopmpeructp», 2020.
Neroc.per. 0322000375 http://magtu.ru:8085/marcweb2/Found.asp -Pexxum goctyma: mmst
aBTOPU3. MOJIH30BATEIICH.

0) JlomostHMTEIbHAS JIATEPATYpa:

1. JlykesinoB, C.M.OCHOBBI HWHKCHEPHOTO DJKCIEpHMEHTa: YueOHoe mocodue /
JlykesiHoB C.U., [TanoB A.H., Bacunbes A E. - M.:11] PUOP, HUIL] UH®PA-M, 2019. - 99 c.:
- (Beiciiee obOpasoBaHue: bakanaBpuar) - Pexum JIOCTYyTIA:
http://znanium.com/catalog/product/1020699

2. Wknsip, M.®. OcHoBbl HayuHbIX uccinenoBanuii [Tekct]: YuebHOe mocobue amns
OakanaBpoB / M.®. Ilkmap. - 4-e u3a. - M.: JlamkoB u K, 2012. - 244 c.. 60x84 1/16.
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Maptsinos, I'. 1. boromac. — Cankr-Ilerepoypr : CIIOIJITY, 2018. — 24 c. — Texkcr :
ANEKTPOHHBIH /I DnextpoHHo-OnbmMoTeuHass cucrema «Jlawp» : [caiit]. — URL:
https://e.lanbook.com/book/111136 . — Pexwum goctyma: s aBTOPH3. OJIb30BATEIICH.
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HanmenoBanue N

10 Ne orosopa Cpoxk neicTBUS TULEH3UU
MS Office 2007\, 135 1 17.09.2007 GeccpOTHO
Professional
7Zip CcBOOOIHO OECCPOYHO
STATISTICA [K-139-08 oT 0OeccpoUHO
FAR Manager [cBo601HO 0eccpouHO

IIpodeccuonanbubie 6a3b1 JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa
Mexnaynaponnass pedepatuBHas U
MOJHOTEKCTOBAas  cOpaBodyHas 0Oasa
YHuBepcuterckas HMHGPOPMAIIMOHHAS
cucrtema POCCHJSI
DNEKTPOHHBIE PpPecypchl OMOIUOTEKH
MI'TY um. I''1. HocoBa

http://scopus.com

https://uisrussia.msu.ru

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

®denepanbHOe rocyapCTBEHHOE
O0KETHOE yupexaenne|URL: http://www1.fips.ru/
«DenepalbHbBII HHCTUTYT

Nudopmanmonnas cucrema - EauHoe
OKHO JOCTyla K HWHOOPMAIMOHHBIM
[Touckosas cucrema Akaaemust Google
(Google Scholar)

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

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

HammonansHas
UH(GOPMALMOHHO-aHAINTHYECKAS URL.: https://elibrary.ru/project_risc.asp
cucremMa  —  PoccHilCKMil  MHJIIEKC

OnekTpoHHas 0a3za MEPUOJUYECKHX
u3ganmii  East  View  Information
9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

https://dlib.eastview.com/

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:

JlexunoHHas ayautopus MynbTHUMEIUKHBIE CpPEICTBA XPAHEHMS, Iepeadu M
npejcTaBiaeHus napopmarmu (a.227, 023, 123)

KommerotepHsbiii kiace [lepcoHanbHble KoMbloTepsl ¢ makeroM MS Office, Beixozom
B VHTepHET M C JOCTYNMOM B 3JEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTEIbHYIO CpEIy
yHHMBepcuTeTa (a.227a)

[Tomenienne Ui  CaMOCTOSTENBHOW  paboOThl  oOydaromuxcsi [lepcoHaibHBIC
kommbioTepsl ¢ makerom MS Office, Matlab+Simulink u Beixomzom B IHTEpHET 1 ¢ TOCTYIIOM B
AIIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTeNIbHYIO Cpe/ly YHUBEpcUTeTa (a.227a)

[Tomemenne nans XpaHeHHsT U MPO(UIAKTUYECKOTO OOCTYKMBaHUS y4eOHOIo
obopynoBanus CTeutaxu Al XpaHeHHs] y91eO0HO-METOINYECKON TOKYMEHTAlUU, CeU(BI s
XpaHeHus: y4eOHoOro oOopymoBanus. WHCTpyMEHTBI JUIsi peMOHTa J1TaOOpPaTOPHOTO
o0opymoBaHus



[Tpunoxxenue 1

Y4eOHO-MeTOAHYECKOE 0DecTieueHHe CAMOCTOSATeILHOI PadoThI CTY/1IeHTOB

Ayoumopnas camocmoamenvHas paboma cmyoeHmos Ha NPAKMudecKux 3aHAMUsX
ocyujecmansaemesi no0 KOHmMpoleM npenoodasamens 6 6ude peuieHus 3a0ay, Komopwvie
onpeoensiem npenooasamenv 0Jisk CMyOeHmd.

Ipumepnvie ayoumopHvle KOHMPOIbHLIE PAOOMbL
HOPMAJIBHBIN 3AKOH PACIPEJIEJEHUS CJIYYAMHOM BEJIMUNHBI

Hpumep. OnpenennTs BEPOSITHOCTb TOTO, YTO COMPOTUBIICHUE PE3UCTOPOB B MAPTHUH,
o 2 _
MIPUTOTOBJIEHHOM K OTIpPaBKe, HE MpeBocXoauT 50 OM, eciu U3BECTHO, UTO L4 =45 OMm u o =
2 9
25 OM®, 3aK0H pacnpeziesieHus HOpMaJbHbIH.

OCHOBHBIE 3AJJAYU MATEMATUYECKON CTATUCTHUKH

IIpumep. Tpebyercss OIEHUTh MaTEeMaTUYECKOE OXHUAAHHUE TOKa MEpPeropaHus IJIaBKUX
BCTaBOK MapTHH Npepoxpanuteneid Tuna [1P-2 ¢ HoMHHAIBEHBIM TOKOM OTKIIFOUeHUS |y =100
A, eclli U3BECTHA T'eHepaibHasl IUCIepcUs TOKa MeperopaHus (Ha OCHOBAHUU IMPEIbIAYIINX

9] 2 _ 2 .
I/ICHBITaHI/II/I), paBHaid O, = 25A°n pe3yiabpTaT OAHOTO UCHBITAHUA NPCAOXPAHUTECIIA U3 3TOU

naptuu lp = 95 A. 3akoH pacrpeneneHus] 3HaU€HUN TOKa MeperopaHvs HOpMalbHbIN. J[is
pelieHus 3a1a4un ucnonb3zyeM U-pacripeneneHue.

IIpumep. Onpenenuts 00beM BEIOOPKH (KOJIMYECTBO U3MEPEHUI ), TO3BOJISIOLIUI OLIEHUTD L
TOKA TIEpPEropanus mpeaoxpaHuTenei ¢ Tourocteio 1 A u ¢ p = 0,95, ectuu3BecTHO, 4TO 0'|2

=16 A
2
n> (% -1.96) — 63,

IIpumep. [Ipu 06paboTke BeIOOpKH U3 10 HaOMIOAEHNN 3HAYEHUI €MKOCTEH KOHAEHCATOPOB
~ L2 2
nonysero C =98 mMx®. U3BecTHO, 9TO 3aKOH PACTIPEEIICHUs] HOPMAIBbHBIN, O =25 Mk®”.

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

Ipumep. NmeeTcs naTh M3MEpEHUI BPEMEHHU OTKITFOUEHHS MaclisiHOTo Beikitodarens 7= 0,05
c; » =008 ¢c; m=0.1c¢ m=01cun = 0.06cTpedyercs OIECHATL TCHEPATLHOES
MaTeMaTU4YeCKOe OXKMJJaHNE BPEMEHH OTKJIFOUEHUS L4C JOBEPUTENbHON BeposTHOCTHIO p = 0.95.
3aKoH pacnpeeseHns HOpMaJIbHBIH.

Ipumep. /Ins yciioBuid npeapIaymiero npumMepa NpoBeprUTh TUIIOTE3Y O TOM, 4To = 0,05cHa
ypoBHe 3HaunmocTH q = 0,05, T.e. Hp:z4 = 0.05¢; Hype# 0,05¢.

Kpurepuii Ilupcona



Ipumep. Onpenenutb UHTEPBAIBHYIO OLECHKY O'f ¢ p = 0.9 HOpMaIBHO pacnpeneneHHON

CIIy4aiiHOM BeIMUYUHBI X, €CJIM HA OCHOBAHUHU JECSITH U3MEPEHUN MOIYYEHO Sf =2.

IIpumep. IlpoBeputh THUNOTE3y O TOM, YTO TE€HEpalbHAs JUCHEPCUS HOPMAIBHO
pacipeneneHHol ciaydaiiHol BenmuuuHbl X, Ho: O'f =4 (H1: Gf #4), Ha ypOBHE 3HAUUMOCTH (=
0.1 nns ycnoBui npeapIAyero npuMepa.

Kpurepuii ®uinepa

IIpumep. CpaBHUBaAIOTCS TOKa3aHUS IBYX BOJIBTMETPOB, KaxkapIM pubOpOM Mpou3BEEHO 110
. 2 2
CEMb 3aMEPOB, IPUYEM JUCIIEPCUS MTOKa3aHUi mepBoro npubdopa cocrapnsger S, = 10.2 B, a

2 2 .
BTOpOro — S, = 3.8 B. Heo0X0aMMO BBISACHHUTD, Y€M O0YCIIOBICHO PACXO0XKIEHUE AUCTIEPCHI:
1160 BTOPOM mpubop GoJiee ToueH, TM00 pacX0XACHUE TUCTICPCUMA CITy4alHO.

Kpurepuii Koxpena

Ipumep. [IpoBeputh runore3y 00 0JHOPOJHOCTH YETHIPEX BHIOOPOUYHBIX AUCIIEPCUH, PABHBIX
512 =8; S§ =4 532= 2u SfZ 10, u onpenenennbix ¢ fi= 10 na yposue 3Haunmoctu = 0.05.

T-KpUTEpHi

IIpumep. Ha oHOM U3 MATH OJMHAKOBBIX arperaTtoB (TPEThEM ), BHIMOIHSIOMIUX OJTHOTUITHBIE
omepanuy, ObUIM BHEAPEHBI MEPONPHATHS IO SKOHOMHH 3JEKTpodHepruu. OIEHUTh HX
3G (HEeKTHBHOCTh, €CIIM 3apETUCTPUPOBAHHOE MECSYHOE TOTPEOJICHUE JHEPTHH KaxIbIM
arperatom coctasiisier W1 = 10 MBtu; W, = 12 MBta; W3 =8 MBT4; W4 =9 MBT4; W5 =11
MBTu. Kak u npeamnonarajgoch, pacxol 3HEPrUM Ha TPETbEM arperare MUHUMAJICH.
Heo0OxoauMo BBISICHUTH, 4eM OOYCIIOBJIIEH MHHHMAJBHBIM Pacxoll Ha TPETbEM arperare —
CITy4alHBIM OTKJIOHCHHEM WJIM BHEJIPEHHBIMHU MEPOTIPUSATUSIMH.

JTACHEPCUOHHBINA AHAJIN3

IIpumep. PaccMoTpuM naHHBIC TIO CPOKY CITYKOBI SJICKTPHUSCKUX JIAMIT B YETHIPEX MAPTHSX.
Tabmuna 10.1
Pe3ynbTarhl H3MEpeHUs CpoKa CITyKOBI JIAMIT

Cpox
No CITY OBl
Hé_l THHAJIAMII SACKTPOJIaMIT X Ng X
P X (B TBICAYAX
4acoB)
1 1,60; 1,61 68
1,70:  1,72: 11,76 | 7
1,80
2 158, 1,64 66
164, 170;| 831 | 5
1,75
3 1,46; 1,55; 13,09 ) 164




1,60; 1,62;
1,64; 1,66;
1,74; 1,82
4 151; 1,52; 1,57
1,53; 1,67; 9,41 6
1,60; 1,68
4257 26 1,64

JIJist M3TOTOBIICHUST KXKAOW MapTUU Jamil ObLiIa B3siTa MPOBOJIOKA PAa3HBIX COPTOB; BCE

poYHre YCIOBHS MPOU3BOJACTBA ObUIM OJUMHAKOBBIMU ISl Kaxaoil maptuu. Tpebyercs
BBISICHUTbD, OTJIMYAIOTCS JTM TIAPTUU JIAMIT MEXKIY COO0H 10 CpoKy ciykObl. Ecu oTBeT Oynet
MOJIOKUTEIBHBIM, TO MOXHO JIyMaTh, YTO KaueCTBO MPOBOJIOKU JACWCTBUTEIHHO BIMSIET Ha
CPOK CIIyXOBbl, W, CIEI0BaTENbHO, A CTaHAAPTU3ALUN IPOU3BOACTBA JIEKTPUUECKUX JIAMII
HEO00XOIUMO JOCTUTHYTH OOJIbIIEH OTHOPOAHOCTH MPOBOJIOKH BO BCEX MAPTHSX.
IIpumep. HeoOxoaumMo npoBepUTh HYJIEBYIO THMIIOTE3Y, COCTOSILYI0 B TOM, YTO HCXOJHBIE
pa3Mepbl IpoKaTa Ha MPOBOJIOYHOM CTaHE C MHOTOBAJKOBBIMHM KanuOpamMH HE BIUSIOT Ha
pa3Mepsl IIpoKara Mocjae MEePBOM KIIETH JIBYXKJIETEBOIO MpPOKaTHOro craHa. C 3Toil Lenbro
MPOBOAMIIACH MMPOKATKa 00Pa3IloB MPOBOJIOKU C Pa3HBIMU UCXOJHBIMH quameTrpamu: 6,39 MM u
6,12 mMm. Ha BBIXOAE TOCIIE KJICTH MPOBOAMIIOCH HM3MEPEHHE pPa3MEepoB MPOQPIIS IO
JMaroHaasiM «0» ¥ B HANPaBICHUU 00XKATHS «a».

Tabmuma 10.7
Pe3ynbTathl H3MepeHHs pa3MepoB MPOGWIIs IPU MPOKATKE MPOBOJIOKU TUaMeTpoM 6,39

MM
Ne pasme | Cpennuesnaduenusipazme | [IpeoOpasoBannoecpenneesnau | [Ipumedan
obpasziy | p pPOB, MM eHue ue
OB
1 a 5,198 18 Kaxnoe
d 6,440 240 3HAYECHUE
2 a 5,204 24 pasmepa
d 6,448 248 YBEJINYCHO
3 a 5,200 20 8 1000 pa3
d 6,470 270 1
4 a 5,192 12 YMCHBIIICH
d 6,444 244 0: «@» -
5 a 5,196 16 Ha 5180
d 6,440 240 «»- ma
6200

Taomuma 10.8
PesynbpTarel nu3MepeHus pazMepoB Mpoduiis mpu MpoKaTke MPOBOJIOKH TUaMeTpoM 6,12

MM
Ne Pasme | Cpennuesnauenusipasme | [IpeoOpazoBanHoecpenneesna | [Ipumedan
obpasm | p pOB, MM YeHHUe ne
OB
1 a 5,191 11 Kaxnoe

d 6,205 5 3HAYEHUE




2 a 5,188 8
d 6,198 -2
3 a 5,186 6
d 6,202 2
4 a 5,185 5
d 6,216 16
5 a 5,182 2
d 6,212 12

pasmepa
YBEITUYEHO
B 1000 pa3
51
YMEHBIIIEH
0: «@» -

Ha 5180
«d» - Ha
6200

3aganusa

1. IIpoBecTH OLIEHKY BIUSHUS W3MEHEHUH Ipezesa TeKy4yecTH IMPOKaThIBAeMOIo MeTajja Ha
OTKJIOHEHHUSI pa3MepoB MPO(HIS IOCIIE TPOKATKH B TMEPBOH KIETH YETHIPEXKIETHEBOTO

IIPOKATHOI'O CTaHa.

Tabnuua 10.11
PesynbTarsl u3mMepeHus pazMepoB Mpoduiis Ipu NpoKaTKe MPOBOJIOKH C MPENEIOM
TeKy4ecTu MeTaiia 43 Kre/mMm .

Ne pasme | CpennuesHaueHuspasme | [IpeobpazoBanHoecpenneesnay | [Ipumeuan
obpasiy | p pOB, MM eHue ue
OB
1 a 5,192 -8 Kaxnoe
d 6,558 -62 3HAYECHUE
2 a 5,221 21 pasmepa
d 6,660 40 YBEJIHYEHO
3 a 5,227 27 B 1000 pa3
d 6,660 50 u
4 a YMEHBIIICH
d o:
5 a «a» - Ha
d 5200
«d» - Ha
6620

Tabnuma 10.12
Pe3ynbrarhl n3mMepeHus pa3mMepoB MPoQuIIs MpH MPOKATKE MPOBOJIOKH C MPEIETIOM
TeKy4yecTu Metamia 65,9 Kre/mMm?

Ne Pasme | Cpennuesnauenusipazme | [IpeoOpazoBanHoecpenneesna | [Ipumedan
obpasm | p pOB, MM 4eHHUe ne
OB
1 a 5,225 25 Kaxnoe

d 6,684 64 3HAYCHUE
2 a 5,229 29 pazmepa

d 6,650 30 YBEJIMYEHO




3 a 5,220 20
d 6,651 31

4 a 5,229 29
d 6,666 46

5 a 5,232 32
d 6,626 6

B 1000 pa3
u
YMEHBIIICH
0:
«» -
5200
«dy» -
6620

Ha

Ha

2. [IpoBecTu OIEHKY BIMSHHUS M3MEHEHHH Ko3((uIenTa TpeHus B ouare aeopmanuu Ha
OTKJIOHEHUS pa3MepoB NPO(UIIS TIOCIIE TPOKATKH B TIEPBOM KIICTH.

Ta6muna 10.15
Pe3ynbTaThl H3MEpPEHHS Pa3MePOB MPOGUIIS IPH IMPOKATKE HAa CYXHX BaJlKaxX

No pasme | CpennuesHauenusipazme | [IpeobpazoBanHoecpeaneesnau | [Ipumedan
obpasiy | p pOB, MM eHue ue
OB
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYECHUE
2 a 5,229 29 pa3mepa
d 6,650 30 YBEJINYEHO
3 a 5,220 20 8 1000 pa3
d 6,651 31 1
4 a 5,229 29 YMCHBIICH
d 6,666 46 0
3) a 5,232 32 «a» - Ha
d 6,626 6 5200
«d» - Ha
6620

Taomuma 10.16

Pe3yJ'IBTaTLI HU3MCPCHUS Pa3MEPOB HpO(l)I/IJ'IH IIpU IMMPOKATKE MIPOBOJIOKHU ¢ MUHEPAJIbHBIM

MacJoM
No Pasme | Cpennuesnauenusipasmep | [IpeobpazoBanHoecpeaneesnaue | [Ipumedann
oOpazio| p OB, MM HUE e
B
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HAYEHHUE
2 a 5,178 -22 pasmMepa
d 6,521 -99 YBEJIUYEHO
3 a 5,181 -19 B 1000 pa3
d 6,544 -76 1
4 a YMEHBIIIEHO
q :




«a» - Ha
5200
«dy -
6620

Ha

3. IIpoBecTH OLIEHKY BIMSHUS W3MEHEHHH BETMYMHBI HATSIKCHUS MEXKIy MEPBOW M BTOPOM
KJIEThIO IIPOKATHOI'O CTaHa Ha OTKJIOHEHHs pa3MepoB Mpo(uisl Mocie MPOKaTKU B MEpPBOH

KJICTH.

Taomuua 10.19
PesynbTarel u3MepeHust pa3MepoB Mpoduiis mpu MPOKaTKe MPOBOJIOKU 0€3 HATSHIKEHUS

Ne pasme | Cpennuesnadyenusipazme | [IpeoOpasoBanHoecpenneesnad | [Ipumeyan
obpa3iy | p pPOB, MM eHue ue
OB
1 a 5,291 -9 Kaxnoe
d 7,053 53 3HAYCHUE
2 a 5,303 3 pa3mepa
d 7,054 54 YBEJIIMYEHO
3 a 5,329 29 8 1000 pas3
d 7,098 98 1
4 a 5,334 34 YMCHBIICH
d 7,045 45 0
3) a 5,340 40 «a» - Ha
d 7,084 84 5300
«d» - Ha
7000

Taomuua 10.20

PesynbTarel u3MepeHus pa3MepoB MPOdUIIs U MPOKATKE MPOBOJIOKH ¢ BETUIHHON
MeXKIIeTeBOro HatsmxkeHusa 500 xre.

Ne Pa3 CpennuesnaueHusipa [TpeoOpa3oBanHOECpEIHE ITpumey
o0pasi Mep 3MEpPOB, MM €3HauYCHHUE aHue
OB
1 a 5,185 -115 Kaxnoe
d 6,922 78 SHatert
' e
2 a 5,247 -53 pa3mepa
d 7,083 83 yBeImie
HO B
3 a 5,223 77 1000 pas
d 6,908 -92 "
YMEHBII
4 a 5,219 -81




d 7,079 79 €HO:
5 a 5,224 -76 «y -
d 6,959 41 Ha 5300
«d» -
Ha 7000

Ha o1HOM 13 5 OTHOTUIIHBIX TEXHOJIOIMYECKUX arperaToB (Ha YETBEPTOM) BHEAPEHBI
MEpOINPUATHSL, 32 CUET KOTOPBIX MPEIIOI0KHUTEIBHO MOKHO MOJIYYUTh 3P (HEKT OT IKOHOMUHU
AJIEKTPO3HEpPIruu. B TeueHnn 6 MecsleB Ha arperatrax npou3BOAUINCH U3MEPEHUS
noTpeOIeHHON 3IIeKTpOo3Hepruu. Pe3ynbTaTsl peacTaBieHbl B Ta0IMLe

Howmep Bennuuna notpebiaeHus
arperara AJIEKTPOIHEPTUH 110 MECALIAM,
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

Heo0x011Mo BBISICHUTS, I€HCTBUTENBHO JIM BHEJPEHHbBIE MEPOIIPUATHS
CYIIECTBEHHBIM 00pa30M BIUSIOT Ha OTPEOJICHHYIO 3JIEKTPOIHEPTHUIO.

YPABHEHHUE PEI'PECCHUUA

IIpumep. Onpenenuts Ko3(hGUIMEHTH PErpeccUd MOJeNu 1-ro mopsiika Ha OCHOBaHHMHU
cieAyromlel TabauLbl pe3yabTaToB.

Tabmura 11.1
Pesynbrarel skciepumMeHTa

X 0 1 2 3
Y 1.2 5.8 15.5 28.6

ATIpMOpPHO M3BECTHO, YTO Y — HOPMAJbHO paclpeiesieHHas ciydaiiHas BelIWYMHA C
MTOCTOSIHHOM TUCTIEPCUEH.

Ipumep. Onpenenuts kK03(QUIUMEHTH perpeccud 2 MopsaKa MO JaHHBIM MPEIbIIYIIEro
npumMepa.

PETPECCUOHHBIN AHAJIU3



IIpumep. IIpoBeCTH pErpecCHOHHBIN aHAIU3 YPAaBHEHUM, IIOJIYYEHHBIX B IMPEIBIAYLIUX
mpuMepax

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

3JIEMEHTbHI INTAHUPOBAHMS SKCIIEPUMEHTA. ITOJTHBINA
®AKTOPHBIN SKCIIEPUMEHT

IIpumep.

B naGopaTopHbIX yCIOBUSX HCCIEAYETCS BIUSHUE OTKIOHEHUI HANPSKEHUSI U YaCTOTHI
MUTAIOIMIEH CETH Ha DJHEPreTUYECKUE XAPAKTEPUCTUKH CaMOIro PaCIpPOCTPAHEHHOTO
JNEKTPONPUEMHUKA — ACHUHXPOHHOTO JABHUrarens. VcmbITyeMblil 3JieKTpoJBUraTellb THIIA
AO-41-2, Puom= 5 xkBt. B kauectBe QpyHKIIMH 11e7H (OTKIIMKA), B YAaCTHOCTH, PACCMaTPUBACTCS
MIOJIHBIN TOK, MTOTPEOIsieMbIil U3 ceTH. Bce OmbITH TPOBOIMINCH ¢ HEM3MEHHOM HArpy3kou Ha
BaJly, paBHOW HOMUHAIBHON (KOHTPOJIMPYEMBIN, HEpEryIupyeMblid Gaktop). Bappupyembivu
dbakropamu sBisitoTces Hanpspkenue Xp (U) u wacrora Xp(f) cetw, mosTomy i OMBITOB
BbIOpaH 1iad [1DD 22. Basosble YPOBHH Y MHTEPBAJIbI BAPbUPOBAHUS TIPUHSATHI CICAYIOIINE:
Up =220 B; AU =20 B; fo = 50 I'; Af =5 T'1i. 151 OLEHKH TUCTIEPCHH BOCIIPOU3BOAMMOCTH B
KOKJIOM TOYKE IUIAHAa TPOBEIECHO IO JBa NapaUIeNbHBIX ONbITa. OMNBITE  OBUIH
PaHIOMU3HUPOBAHBI C TOMOIIBIO TAOJUIIBI CIYYailHBIX YHUCEI, MPUYEM MOCIEI0BATEIBHOCTh
MIPOBE/ICHUS OIBITOB MPHUHSATA B cleayromem nopsiake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 5o 8
COOTBETCTBYIOT MapalIeIbHBIM OIBITaM.

[TosryueHsl ciaenyrouie pe3yibTarhl (ONbITh IPUBEIEHBI 110 TOPSAKY).

1(1X2 & wow Y1 Y2 Y Siz
14__+ 10.0 9.8 9.9 0.02
244 - 8.9 8.5 8.7 0.08
34 _4- 12.411.812.10.18
4+++4+ 10.210.6 10.4 0.08
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CocraBuTth miaH 3xcnepumMenta (I1OD 27), onpeaenuTts ypaBHEHHE PETPECCHH, IPOBECTU €TI0
aHaJIN3.

Bueayoumopuas camocmosmenvHas paboma cmyoeHmos ocyujecmensemcs 8 euoe
npopadoOmKy  peKOMeHOYeMOoU IUumepamypsbl U Mamepuaid, Usy4eHHo20 HA NpAaKmudeckux
3AHAMUSAX.

3aoanus onsa 6HeayOumopHol camocmosmenbHol pabomol

1. Ilo SKCIICPUMCHTAJIIBHBIM JaHHBIM, ITPCACTABJICHHBIM B Ta6J'II/IIIe, IMOJIYYUTH
YpaBHCHHEC PETPCCCHUU U TPOBCCTU €TO aHAINU3

| X | o | 3 | 45 | 65 | 85 | 10 | y y




Y | 7 | &6 6,5 6 | 5 5 | | |
1.2

X 0 25 -4 55 -8 -10

Y 7 7.5 75 85 8,2 9

1.3

X 0 2 4 6,5 8 10

Y 5 55 75 8 9,5 10

1.4

X 0 2 35 6 75 8,5 10
Y 1 1,5 3 35 5 6 7
15

X 0 2 35 55 7 8,5 10
Y 3 35 5 55 7 7.5 9
1.6

X 0 2 3,5 5 7 8,5 10
Y 4 35 3 3,5 2 25 2.5
1.7

X 0 1,5 35 55 7 9 10
Y 0 0,5 1,5 25 3.5 5 6
1.8

X 0 1 3 5 6 7

Y 0 1,5 4 6,5 7.5 10

2. CnnaHMpoBaTh 3KCIIEPUMEHT U 00paboTaTh €ro Pe3ysbTaThl

2.1. Vccnenyercs BIUSHUE HAIPSHKEHUSI CETH U TEMIIEPATYPhl OKPYKAIOIIEro
BO3/yXa Ha BpEMsI BBIIEPIKKH pelie IIOCTOSTHHOTO ToKa. ba3oBkie ypoBHH
BapbUpYyeMBbIX (PAKTOPOB M MHTEPBAJIbI U3MEHEHUS IPUHSTHI CIIEIYIOLIHE: IS
nanpsokerns Ug=220 B, AU=20 B; urst temmeparypsl  1,=25°C, At=10°C. IIpu
IpeBapUTEILHOM IPOBEICHUH SKCIIEPUMEHTA MOTYUYEHBI CIEYOIIHe

pe3yIbTaThI
U t°C BpeMmst BBIIEPIKKH, CEK.
200 15 1
240 15 0,9
200 35 1,2
240 35 11

CocraBuTh maH skcrepumenta (IIDD 22), onpe/iennTh ypaBHEHHE PErpeccrn,
IIPOBECTH €r0 aHAJIN3.

3. TlIpoBectn mucriepcHOHHBIN aHATN3




3.1.Nmeercs 5 mapTuil 3J€KTPUUECKUX AKKYMYISTOPOB, H3TOTOBJICHHBIX HA
Pa3NIUYHBIX NPEeANpUATHIX. B Kaka0i mapTuu oTOMpannuch akKyMyJITOPBI 115
UCTIBITAHUN ¥ OTPEACIIUICS UX CPOK cIykObl. He06X01MMO BBISICHUTD, BITUSET
JIM TEXHOJIOTUSL HM3TOTOBJICHMS AKKYMYJISITOPOB HA PA3IMYHBIX IPEIIPUITHAX
Ha CPOK UX CITY>KOBI.

Howmep Cpoxk ciry>k0bl aKKyMYJISITOPOB, JIET
NpEANPUSITHS

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 OTHOTUIIHBIX TEXHOJOTUYECKUX arperaToB (Ha YETBEPTOM)
BHEJIPEHBI MEPOIIPUATHSA, 32 CYET KOTOPBIX MPEATIOI0KUTEIBHO MOXKHO
MOJYYUTH dPPEKT OT SIKOHOMHUH JIEKTPOIHEPTHH. B Teuennu 6 mecsieB Ha
arperaTax NpoU3BOJUINCH U3MEPEHUS OTPEOIEHHON 3JIEKTPO3HEPTUH.
PesynbTathl npesncraBieHsl B Ta0nuLe

Howmep Bennumnnaa nmotpe0ieHus 3EKTPOIHEPTUH 110 MECsIaM,
arperara MBrt*u4ac
1 10 10,4 10,8 9,5 10,1
2 9,9 10,2 11 10,9 9,7
3 9,7 9,6 10,1 9,8 10,1
4 9,4 9,5 9,5 10 9.3
5 9,8 9,9 10,3 10,4 10,1

Heo6x011uMo BBISICHUTB, J€MCTBUTENIBHO JIM BHEAPEHHBIE MEPOIIPUSATHUS
CYILIECTBEHHBIM 00pa30M BIIUAIOT Ha HOTPEOIEHHYIO 3JIEKTPOIHEPTHIO.

3.3. Pemutsh AHAJIOTUYHYIO 3aa1y C pe3yjibTaTaMU, IPECACTABJICHHBIMU B Ta6n1/1ue

Howmep Bennuuna notpeOieHus 3JeKTpO3HEpruy 1o mMecsinam, 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

[Tpunoxxenune 2

OueHoYHbIE cpeACTBA AJIs1 IPOBEJICHUA IPOMEKYTOYHON aTTeCTaAalMU




a) HHaHIflpyeMble pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO'{HOﬁ aTrrecranmuu.:

CTpyKTYpHBIN JIEMEHT OneHouHble CpeCTBA

[Tnanupyemblie pe3yIbTaThl O0yYSHHUS
KOMIICTEHIINH py pesy. y4

Kon u cogepxanmne komnereHuuu: YK-1: CmocoOeH OCymIEeCTBISITh KPUTUUECKUN aHAINU3 MPOOJIEMHBIX CHUTYaIlMii HA OCHOBE CHCTEMHOTO TOJXOa,
BbIpa0aThIBATh CTPATETHIO IEHCTBUN

VYK-1.1: 3naer: MeToauKy mpoBeIeHHsI TOJTHOTO U IPOOHOTO (haKTOPHBIX IKCIIEPUMEHTOB, Teopemuueckue 6onpocwl
METO/IbI aHAIM3a MPOOIEMHBIX CUTYaluil; HazHaueHue u npuMeHeHue Lenb 1 3a1a4n SKCIepuUMEHTa
MEXaTPOHHBIX U POOOTU3UPOBAHHBIX KOMIUIEKCOB M CHCTEM Ha MPOU3BOJICTBE, Hcrounnku ommOOK Mpy N3MEPEHHSIX
cocTaB pOOOTU3UPOBAHHOTO KOMILJIEKCA, IPUHIIUI PaOOThI, a TAKKE BHUJIbI JluckpeTHas U HEMpepbIBHAS
HEHCIIPAaBHOCTEH U PAIIMOHATIBLHBIE AJITOPUTMBI UX YCTPaHEHUS CITy4aliHbIC BEJIMUYUHBI

I'enepanbHble U BBIOOPOUYHBIE
IapaMeTpsl PaclpeAcIeHUs
HopMmanbHblii 3aKOH pacrpenencHus
OcHoBHbIE 337]a4ul MaTEMaTHYECKOM
CTaTUCTUKHU

Cratuctuyeckue KpuTepuu U Ux
IIPUMEHEHHE

[Inanbl pemenus 3anaqy
MaTeMaTHYECKOW CTaTUCTUKHU

VYK-1.2: Vmeer: CocTaBnsTh MJ1aH NPOMBIIIIEHHOTO SKCIIEPUMEHTA B YCIOBUSX JIEHCTBYIOIIETO IIpakmuueckue 3a0anus
IPOM3BOJICTBA U BbIpabaThIBaTh cTpaTeruio aeiicteuit; [lpoBoauts aHamms VYKa3aHbl B IEpEYHE ayJUTOPHBIX
HEUCIPAaBHOCTEN MEXaTPOHHBIX U POOOTOTEXHUYECKUX MOAYJIEH, UX JaTUUKOB, KOHTPOJIbHBIX padoT

IIPUBO/IOB, 3aXBAaTOB U JIPYTOT0 alMapaTHOro 00ecreYeHns: U COCTABIIATh
paMOHAIBHBINA aJITOPUTM UX YCTPAHEHUS

YK-1.3: Nmeer | Opranu3zaiuy TEXHOJIOTMUECKOT0 SKCIIEPUMEHTA B YCIOBUAX JTA00OPATOpUU U 1ieXa; | 3adanus Ha peuieHue 3a0ay u3
MPAKTUYECKHIA OTIBIT: CocraBieHus TabeNnbHBIX )KYPHAJOB, )KypHainoB TOuP, aktoB nedekranuu npogeccuonanvHou oonacmu,
TEXHUUYECKUX YCTPOUCTB U JPYTroil TEXHUYECKON JOKYMEHTAIIMH T10 SKCILTYaTaIlluU | KOMNJIEKCHble 3A0AHUSL
¥ PEMOHTY MEXaTPOHHBIX U POOOTOTEXHUYECKHX KOMILIEKCOB VYKkazaHbl B 3aJaHUSX IS

BHEAYAUTOPHON CaMOCTOSATEIbHOM
paboThI




CTpyKTypHBIN JIEMEHT OueHouHbIE CpeACTBa

[Tnanupyemblie pe3yIbTaThl O0yYSHHUS
KOMIIETEHITNH py pesy. y4

Kon u conep:xanue kommnerenunu: OIIK-1: CriocoOeH NpUMEHATh €CTECTBEHHOHAYYHBIC U OOIIEMHKEHEPHBIE 3HAHUS, METOAbl MATEMATUYECKOTO
aHaJIM3a U MOJIEJIMPOBaHUS B PO ECCHOHATBHON AeITEIbHOCTH;

OIIK-1.1: 3naer: MeTo/1bl pellieHHs SKCTPEMAIbHBIX 3a7a4 ¢ IPUMEHEHUEM €CTECTBEHHOHAYUYHBIX U | Teopemuueckue 8onpocsl
0OIIIEeMH)KEHEPHBIX 3HAHUM, METO/Ibl MAaTEMAaTHYECKOTO aHAJIN3a U MOJEIMPOBaHus | JIMCIIEpCHOHHBIN aHAIHN3
IIPU MTOMCKE ONTUMANIBHBIX PEXKUMOB PA0OTHI MEXaTPOHHOM UITN VYpaBHeHue perpeccuu. Meroa
POOOTOTEXHUUECKOU CUCTEMbI; MeTOoIbl MaTEMAaTUYECKOTO aHaIN3a, B TOM YUCJI€ | HAMMEHBIINX KBAJAPaTOB
TEOPHIO PSAOB U MATEMATHYECKYIO CTATUCTUKY, MATPUYHOE MPEICTABICHUS Perpeccuonnslii ananus
N300paKECHHS

OIIK-1.2: Ymeer: PaccuuTeiBaTh 110 pe3yapTaram SKCIEPUMEHTA JIMHENHBIE U HEJIMHEWHbBIE Ilpakmuuecxue 3a0anus
pEerpecCuoOHHbIE MOJIEH, MPOBEPATH WX aJICKBATHOCTh U IPUHUMATh VYKkazaHbl B IepeyHE ayAUTOPHBIX
000CHOBaHHBIE PEIICHUs O BBIOOpE Mojienu; PaccunThiBaTh MaTeMaTHYECKue KOHTPOJILHBIX PadoT

MOACIN WHTEHCUBHOCTEH ITUKCEIICH B I/I306pa)KeHI/II/I, IMPUMCHATH MAaTPHUYHBIC
AJITOPUTMBI Hp606pa3OBaHI/IH U ITPOBEPATH UX aICKBATHOCTDH

OIIK-1.3: meer [TprMeHeHre eCTECTBEHHOHAYYHBIX M OOIENHKEHEPHBIX 3HAaHUH, METO/IbI 3adanus na pewienue 3a0a4 u3

IIPAKTUYECKUN OIIBIT: MaTeMaTHYECKOro aHaJIM3a U MOJIEIIMPOBAHUS, OLIEHKH U 00ecTIedeHus npogeccuonanvrol oonacmu,
Ha/Ie)KHOCTH PE3yJbTAaTOB SKCIIEPUMEHTA B MPO(PECCHOHAIBHON 1€ATEIbHOCTH; KOMNJIeKCHble 3a0aHUsL
[TpuMeHeHNne MaTeMaTUYECKUX U CTATUCTUYECKUX (DYHKIUI, 3aKOHOB U VYKka3aHsl B 3aJaHUSX IS
pa3lioKeHUM i pa3padOTKU arOpUTMOB 00pa0OTKH U300paKeHUI BHEAYJIUTOPHON CaMOCTOATEIbHON

paboThI




0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEeJH M KPUTEPHUHU
OLlEHUBAHUSL.

[TpomexxyrouHas arrectauus 1o auciuiuimHe «Teopusi sKCHepuMeHTa M HCCIeOBaHUS
CHUCTEM» BKJIIOYAET TEOPETUYECKHE BOIPOCHI, IMO3BOJISIONIME OICHUTH YpPOBEHb YCBOCHHS
00y4aromuMUCs 3HAHUH, U MPAKTHUECKUE 33aJJaHNs, BBIBIIOMINE CTEIICHb C(OPMHUPOBAHHOCTH
YMEHHH U BIaJICHUN, IPOBOAUTCA B (hOpMe IK3aMeHa.

3ayer MO JAHHOM JUCLUIUIMHE MPOBOJUTCS B YCTHOM (opmMe N0 3K3aMEHAMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSAX MOBBIIICHHON CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4aronIuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPyJHCHHS IPY aHATUTUIECKUX OTEPaIHsX, IEPEHOCEe
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
0oOy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHCHUS TNPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEIBLHO» (2 Oayia) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuana, JIOIMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh MHTEIICKTya IbHbIe HABBIKU PELICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyJOBJIETBOPUTEJAbHO» (1 Oamn) — oOydaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXKET I[0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



