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Pa6ouas nporpamma coctasiena Ha ocHoBe ®I'OC BO no HanpapieHHIO MOJATOTOBKH
15.04.06 MEXATPOHMKA U POBOTOTEXHHMKA (ypoBeHb Marucrparypbl) (mpukas
Muno6puaayku Poccnn ot 21.11.2014 1. Ne 1491)

PaGoyas nporpaMmma paccMOTpeHa ¥ ojo0OpeHa Ha  3aceflaHMu  Kaeapsl
ABTOMATH3UPOBAHHOTO 3JIEKTPOIIPHUBO/IA M MEXaTPOHUKH

13.02.2020, nporoxon Ne 6 ” : )
3aB. kadeapoit A. Huxomnaes
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Jlner akryanu3zanuu padoyei nporpaMmal

Pa6ouas nporpamMma nepecMoTpena, oocyxaeHa u onodpena s peanusanuu B 2020 - 2021
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl ABTOMaTH3MPOBAHHOI'O SJIEKTPONPHUBOJIA U
MeXaTPOHUKH

[Ipotokon ot 30 OF 2025 -
3aB. xadeapoi .A. HukoitaeB

1
Pa6ouas mporpamma repecMoTpeHa, oocyxaeHa u onodpena st peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3acenaHuy Kadeapbl ABTOMATH3UPOBAHHOIO JIEKTPOIPUBOIA U
MeXaTPOHUKH

[Iporokon ot | B R SR
3aB. kadenpoi A.A. HuxonaeB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Llenpto oOcCBOEHHUS ITUCHMIUIUHBL SIBISE€TCS (OpMHUpOBaHHE Y CTYIEHTOB SICHOTO
MPEACTABJICHUS] O TMPUHIUIIAX 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

Juctunnuaa Teopus SKCiepuMeHTa U UCCIICIOBAHUS CUCTEM BXOIUT B 0a30BYIO 4acTh
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jnst  w3ydeHHWsT AWCHMIUIMHBI  HEOOXOAWMMBI  3HaHUSA (YMCHMS, BJIQJCHHSA),
c(hopMUPOBaHHBIC B pe3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

3HaHus pazaena "MaremaTuueckas CTaTUCTHKA" JUCHUILIMHBI "'Bbiciias MmaTeMaTuka'
B 00bEMe MOJATOTOBKH I10 IporpaMmMme OakaiaBpuara

3HaHus (yMeHus, BIaJIeHUs ), MOJIyYeHHbIE IPU U3YYCHUH JaHHOW JUCIUILIUHBI 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 pesynbrare ocBoeHus aucuuIUIHBL (Moxynsi) «Teopus SKcnepuMeHTa U
UCCIIEIOBaHMSI CUCTEM» 00YJaroLiics T0JKEeH 00J1aAaTh CIeIyIOIUMHI KOMIIETEHIIUSIMU:

CTpyKTYypHBIH [Tmanupyemble pe3ysbTaThl 00y4YCeHUS
DIIEMEHT
KOMIETEHIINH
OK-2 CIOCOOHOCTBIO K CAMOCTOSATEIEHOMY O0YUE€HUIO C TIOMOIIBI0 COBPEMEHHBIX

MH(POPMALIMOHHBIX TEXHOJIOTHI HOBBIM METO/1aM UCCIIEI0BAHUS, K IOCTOSSHHOMY OOHOBJIEHUIO
Y PaCUIMPEHUIO CBOMX 3HAHUMN, K U3BMEHEHUIO B Cllydae He0OXOJUMOCTH HAyqYHOTO U
HAY4YHO-TIPOU3BOJICTBEHHOI0 IPOoduIIs CBOEH Mpo(ecCHOHANBHOM NesTeTbHOCTH

3HaTh -OCHOBHBIE OTIPE/ICTICHUS U TTOHATHUS TEOPUH TIIIAHUPOBAHMS
JKCIEpUMEHTa

-J1aBaTh OLIEHKY pe3yJbTaTam

-OCHOBHBIE €M U 33Ja44 MPU IPOBEICHUH SKCIIEPUMEHTOB

Ymerp -CTaBUTb 33/1a4y KCIIEPUMEHTA
-hOpMyIMPOBATH KPUTEPUH OIEHKH PE3yIbTAaTOB IKCIIEPUMEHTA
-BBISIBJISITH IPUOPUTETHI PELICHUS 3a1a4

Bmanets -U3y4CHHBIM MAaTEpUaIOM
-MeToJIlaMH 00pabOTKH pe3yabTaToOB
-METOJIaMH MHTEPIIPETALIMHU PE3YIbTaTOB IKCIIEPUMEHTA

[TK-3 crnocoGHOCTHIO pa3pabaThIBaTh SKCIEPUMEHTAIBHBIE MAKEThI YIIPABISIOLINX,
MH(POPMALMOHHBIX U UCIIOJTHUTENBHBIX MOJTyJIeH MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM
Y TIPOBOJIUTH UX HCCIIEIOBAaHUE C TPUMEHEHUEM COBPEMEHHBIX NH(POPMAIIMOHHBIX
TEXHOJIOTUI

3HaTh -001111e MpaBuiIa MPOBEIACHUS IKCIIEPUMEHTOB
-KPUTEPHUH OLIEHKH PE3yJIbTaTOB IKCIIEPUMEHTA
-OCHOBHBIE 1I€JIM U 33J]a4i IIPU [IPOBEIEHUH 3KCIIEPUMEHTOB




VYmeTb

-IPUMEHATH O0IIME METO/Ibl IUTAHUPOBAHMSI SIKCIIEPUMEHTA
-IIPUMEHATh COBPEMEHHBIE METObI U CPEACTBA UCCIIEIOBAHUS
MEXaTPOHHBIX YCTPOUCTB

-00pabaThIBaTh U MPEJICTABIATH PE3YIbTAThI SKCIIEPUMEHTA

Bnanets

-crioco0aMu IPECTaBICHUS PE3YIbTAaTOB SKCIIEPUMEHTA
-crioco0aMu aHalin3a pe3yJbTaTOB SKCIIEPUMEHTA

-crioco6aMu 0(hOpMIICHUS, IPEICTABICHUS U 3aLIUTHI Pe3yIbTaTOB
UCCIIeTIOBaHUS

[TK-5 criocoGHOCTHIO pa3pabaThiBaTh METOAUKH MPOBEACHUS SKCIIEPUMEHTOB U MPOBOIUTH
OKCIIEPUMEHTHI Ha JIEHCTBYIONIUX MAaKeTax M 00pa3iax MeXaTPOHHBIX M pOOOTOTEXHHUECKUX
CUCTEM U UX MOJACHCTEM, 00padaThIBaTh PE3yJIbTaThl C IPUMEHEHUEM COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPEJICTB

3HaTh

-O6H_II/IG IIpaBujia MMPOBCACHUSA SKCIICPUMCHTOB
-COBPCMCHHBIC MCTOAbI UCCIICIOBAHUSA
-pel"peCCI/IOHHHﬁ n I[I/ICHepCI/IOHHHﬁ aHaJIu3

YmeTh

-CTaBUTb 3ala4y SKCIICPUMCHTA
-1aBaTh OLUCHKY pE3yJIbTaTaM
-BbIABJIATH IIPHOPUTCTHI pCIICHUS 3aaa4

Bnaners

-M3y4eHHBIM MaTepUaIoM
-MeTo1aMH 00pabOTKH pe3yabTaToOB
-MeToAaMu 0000I1IeHUs Pe3yTbTaTOB

[TK-11 roToBHOCTBIO pa3zpabaThIBaTh METOUKY IIPOBEACHUSI IKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN U MCTIBITAHUI MEXaTpOHHON MM pOOOTOTEXHUYECKON CHCTEMBI,
CIIOCOOHOCTBIO YYacCTBOBATh B MPOBEICHNUN TaKUX UCIIBITAHUN U 00pabOTKe UX Pe3yIbTaToOB

3HaTh

-0011Ke mpaBuiia IPOBEACHMS SKCIIEPUMEHTOB
-COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS
-METO/Ibl HAJIAJIKM MEXATPOHHBIX YCTPONCTB

VYmMmern

-IIPOBOJIUTH U3MEPEHMUSI IIPH UCTIBITAHUSIX 000pY10BaHUS
-BBIOMPATh METO/IbI SKCTIEPUMEHTALHOM pabOThI U HEOOXOUMOE
o0opynoBaHue

-IIPOBOJIUTH HANIAJKy COBPEMEHHBIX KOMITJIEKTHBIX YCTPONUCTB

Bnanets

-U3YYCHHBIM MAaTCPpUAJIOM IIPU pa3pa60TI<e MJIaHOB UCIIBITAHUM
-TUIIOBBIMU METOJJUKAMU ITPOBEACHU A HUCIBITaHUH

-[IpaBuJIaMu O(I)OpMJ'ICHI/ISI, MMPEACTABJICHUA U 3alUTHI pC3YJILTATOB
HUCCiIcaJ0BaHUs




4. CTpyKTypa, 00b€éM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUILUIMHBI COCTaBIIsAeT 3 3a4eTHBIX enuuull 108 akasn. yacoB, B TOM
qyuce:
— KOHTaKTHas padorta — 31 akas. yacos:
— ayIUTOpHas — 28 aKaj. 4acoB;
— BHEAyJUTOpPHAs — 3 aKaJI. 4acoB
— caMocTosTenbHas padora — 41,3 aka. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TEKyIEero
Bug KOHTPOJIS
CaMOCTOSITEJIBHOM | yCIIeBaeMOCTH U
padoThI MIPOMEKYTOUHOM
aTTecTaluuu

Kon
KOMIIETEHLINN

Paznein/ rema
JIUCLUATIITUHEI

Cemectp

nab. | mpaxT.
3aH. | 3aH.

Jlek.

CamocrosTeabHas
paboTta cTymeHTa

1. Paszgen 1

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 110
3aJaHHOU TeMe
(pabota ¢
6ubnuorpaduuec
KHM MaTrepuajiamMmH,
CIPaBOYHHUKAMH,
KaTaJIoraMH,
CIIOBapsIMH,
SHIMKJIONEIUAMHU

).

YCTHBIH OIIPOC
CTY/CHTOB MO OK-2
U3y4YEHHOU Teme

1.1 OcHOBHBIE MOHATUSA 1 1 0,5 2

Wroro no pazaeny 1 0,5 2

2. Pasznen 2




21

Mertponorugyeckoe

obecrieueHue
9KCIIEPUMEHTAIBHBIX
HCCJIEIOBaHMI

0,5/11

CaMocTosTeNbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATypbl
ITouck
JIOTIOJTHUTENIbHOM
uH(opMaIUHy 10
3aJIaHHOM TeMe
(pabota ¢
6ubmuorpaduuec
KHUM MarepuajlamMi,
CIpaBOYHHUKAMH,
KaTaJloramMH,
CIIOBapsIMH,
SHIMKIIONEIUAMHI

).

YCTHBII OIIPOC
CTYIIEHTOB II0
HU3y4EHHOH TeMe

IK-3

Hroro no pazneny

0,5/11

3. Paznen 3

3.1 Ucrouynuku omubOK
MIPU U3MEPEHUSIX

0,5

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATypPhI
ITouck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHOM Teme
(pabota ¢
6ubnuorpaduuec
KUM MaTepuaiaMmu,
CIIPaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OIIPOC
CTYAEHTOB IO
HU3yYEHHOH TeMe

[IK-5, [1IK-11

Wroro no pazneny

0,5

4. Paznen 4

4.1

ciyyaiiHbIX (DakTOpOB Ha
Pe3yIbTaThI
SKCIEpUMEHTA

OrneHka  BIASHUS

0,5

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAy9HOH
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3aJJaHHOU TeME
(pabota ¢
o6ubnuorpaguaec
KHUM MaTepualiaMH,
CIpaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBapsIMH,
SHIMKIIONEIUAMU

).

YCTHBII onpoc
CTYJEHTOB IO
HU3yYEHHOH TeMe

Uroro mo pazneny

0,5

5. Pazmen 5




51 XapaKTepUCTHKH
MOJIOKEHUST  CIyJaifHOH
BEJINUUHBI

/11

CaMocTosTeNbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATypbl
ITouck
JIOTIOJTHUTENIbHOM
uH(opMaIUHy 10
3aJIaHHOM TeMe
(pabota ¢
6ubmuorpaduuec
KHUM MarepuajlamMi,
CIpaBOYHHUKAMH,
KaTaJloramMH,
CIIOBapsIMH,
SHIMKIIONEIUAMHI

).

YCTHBII OIIPOC
CTYIIEHTOB II0
HU3y4EHHOH TeMe

IK-5, TIK-11

Hroro no pazneny

1/11

6. Paznien 6

6.1 HopmanbHbIlf 3aKOH
pacrpeneneHus
CIy4yalHON BEJTMYUHBL

1/11

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATypPhI
ITouck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHOM Teme
(pabota ¢
6ubnuorpaduuec
KUM MaTepuaiaMmu,
CIIPaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OIIPOC
CTYAEHTOB IO
HU3yYEHHOH TeMe

IK-5

Wroro no pazneny

/11

7. Pazgen 7

7.1 OcHOBHBIE 3aJa4n
MaTeMaTHYECKOM
CTaTUCTUKHU

1/11

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAy9HOH
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3aJJaHHOU TeME
(pabota ¢
o6ubnuorpaguaec
KHUM MaTepualiaMH,
CIpaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBapsIMH,
SHIMKIIONEIUAMU

).

YCTHBII onpoc
CTYJEHTOB IO
HU3yYEHHOH TeMe

IK-3

Uroro mo pazneny

1/11

8. Paznien 8




KpUTEpUU u
MIPUMEHEHUE

8.1 CTaTHCTHYECKHE

ux

CaMocTosTeNbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATypbl
ITouck
JIOTIOJTHUTENIbHOM
uH(opMaIUHy 10
3aJIaHHOM TeMe
(pabota ¢
6ubmuorpaduuec
KHUM MarepuajlamMi,
CIpaBOYHHUKAMH,
KaTaJloramMH,
CIIOBapsIMH,
SHIMKIIONEIUAMHI

).

YCTHBII OIIPOC
CTYIIEHTOB II0
HU3y4EHHOH TeMe

MK-11

Hroro no pazneny

9. Paznien 9

aHaJIu3

9.1 JlucnepcuoHHBIN

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATypPhI
ITouck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHOM Teme
(pabota ¢
oubnuorpagpuiec
KUM MaTepuaiaMmu,
CIIPaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OIIPOC
CTYAEHTOB IO
HU3yYEHHOH TeMe

IK-5

Wroro no pazneny

10. Pazgen 10

perpeccun

10.1 YpaBueHue

CamocrosTensHoe
u3ydeHue yaeOHoun
Y HAy9HOH
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3aJJaHHOU TeME
(pabota ¢
o6ubnuorpaguaec
KHUM MaTepualiaMH,
CIpaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBapsIMH,
SHIMKIIONEIUAMU

).

YCTHBII onpoc
CTYJEHTOB IO
HU3yYEHHOH TeMe

TK-11

Uroro mo pazneny

11. Pazgen 11




111 Perpeccruonnsrit
aHAITH3

CaMocTosTeNbHOE
u3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATypbl
ITouck
JIOTIOJTHUTENIbHOM
uH(opMaIUHy 10
3aJIaHHOM TeMe
(pabota ¢
6ubmuorpaduuec
KHUM MarepuajlamMi,
CIpaBOYHHUKAMH,
KaTaJloramMH,
CIIOBapsIMH,
SHIMKIIONEIUAMHI

).

YCTHBII OIIPOC
CTYIIEHTOB II0
HU3y4EHHOH TeMe

MK-11

Hroro no pazneny

12. Pazgen 12

12.1 OCHOBBI
TUIAHUPOBAHUS
JKCIEPUMEHTA

CamocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATypPhI
ITouck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHOM Teme
(pabota ¢
oubnuorpagpuiec
KUM MaTepuaiaMmu,
CIIPaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OIIPOC
CTYAEHTOB IO
HU3yYEHHOH TeMe

IK-11

Wroro no pazneny

13. Pazgen 13

13.1 TTnanupoBanue
IKCIIEPUMEHTA pu
HIOHCKE ONITHMAJTbHBIX
YCIOBHI

3,3

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAy9HOH
JIUTEPATYPhI
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3aJJaHHOU TeME
(pabota ¢
o6ubnuorpaguaec
KHUM MaTepualiaMH,
CIpaBOYHHUKAMH,
KaTaJIoTaMH,
CIIOBapsIMH,
SHIMKIIONEIUAMU

).

YCTHBII onpoc
CTYJEHTOB IO
HU3yYEHHOH TeMe

[IK-5, [1IK-11

Uroro mo pazneny

3,3

14. Pazgen 14

14.1 BueaynuropHast
KOHTAKTHasl paboTa

OK-2, IK-3,
I1K-5, I[1K-11




Uroro mo pazneny

15. Pazgen 15

15.1 Dk3amen 1

Uroro mo pazneny

Hroro 3a cemectp

14

14/41

41,3

OK3aMCH

Hroro no JUCHUITIIINHE

14

14/41

41,3

OK3aMCH

OK-2,IIK-
3,IIK-5,I1K-11




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jia  peanuzanuu  NPEeAyCMOTPEHHBIX BHAOB Yy4eOHOM paboThl B  KadecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B NPENOJABAHUU JTUCUUIUIMHBI UCIOJB3YIOTCSA TPAaJULIMOHHAS
U UHPOPMAIIMOHHO-KOMMYHHUKAIlMOHHAsT ~ oOpa3oBaTesbHble  TexHojoruu. [lepemaua
HEOOXO/JUMBIX TEOPETHUECKUX 3HAHUH U (OPMHPOBAHHWE OCHOBHBIX IPEICTABICHHMA
MPOUCXOUT C UCMOJIb30BAHUEM MYJIbTUMEIUHHOTO 000pYI0BaHUSI.

[Tpu npoBeeHNH MPAKTUYECKHUX 3aHATUN HCIIONIB3YIOTCS paboTa B KOMaH/I€ M METO b
MH(bOPMALIMOHHBIX TEXHOJIOTUH.

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

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

8 YueOHo-MeToauMuYeckoe W HMH(POPMALHOHHOe o0ecneYeHHe AUCHMILIUHBI

a) OcHoBHas1 IMTEpaTypa:

1. Anomnonckwuii, C. M. HanesxxHocTh 1 9 QEeKTHBHOCTD SJIEKTPUIECKUX aNapaToB :
yuebHoe nocobue / C. M. Anomnonckuii, }O. B. Kykie. — Caunkt-IletepOypr : Jlans, 2011.
— 448 c¢. — ISBN 978-5-8114-1130-6.— Tekcr: »snekrponHsiii // Jlanb
aNeKTpoHHO-OnbOmuoreynast cucrema. — URL: https://e.lanbook.com/book/2034 (mara
oOpatuenus: 12.11.2020). — Pexxum poctyna: i aBTOpU3. M0JIb30BATEIEH.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. CmupHoB, 0. A. KoHTposib U METPOIOrHUECKOe 00ECIIEUeHUE CPEJICTB U CUCTEM
aBToMaTu3anuu. OCHOBBI METPOJIOTMM M aBTOMaTH3alMu : ydeOHoe mocobue / 1O. A.
CwmupaoB. — Cankr-IlerepOypr : Jlanp, 2020. — 240 c. — ISBN 978-5-8114-3934-8. —
Texcr : onexktpoHHbli / Jlanb : 2JeKTpOHHO-OMONMMoOTeunas cucrtema. — URL:
https://e.lanbook.com/book/126912 (xata obpamenus: 12.11.2020). — Pexxum goctyma: st
aBTOPH3. IIOJI30BATEIICH.

2. CrenaHos, I1. E. [InanupoBanue 3kcriepuMeHTa : yueOHO-MeToanyeckoe nocoodue /
IT. E. CrenanoB. — MockBa : MUCUC, 2017. — 22 c¢. — TekcT : aneKkTpoHHbIHN // JlaHb :
aNeKTpoHHO-OubOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/108113 (nmata
oOpatenus: 12.11.2020). — Pexxum nocTyna: i aBTOpU3. MOJIb30BATEIEH.

B) MeToanyeckne yKazaHus:

1. BepOunkwuii, B. B. MccrnenmoBanue kadecTBa SKCIUTyaTallMOHHBIX MaTEpPHAJIOB.
JlaGopatopHblif mpakTukyM : yuebHoe nmocobue / B. B. Bepouukuii, B. C. Kypacos, B. B.
Hparynenko. — Cankr-IletepOypr : Jlans, 2019. — 80 ¢. — ISBN 978-5-8114-3735-1. —
Tekcr : onexTpoHHbld / Jlanep : anekTpoHHO-OMOnmoreuynas cucrema. — URL:
https://e.lanbook.com/book/123669 (aara obpamenus: 12.11.2020). — Pexxum goctyma: ajis
aBTOPH3. MTOJIb30BATENCH.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HanmenoBanue .
o Ne torosopa Cpoxk neiicTBuUS TULEH3UU

MS Windows 7
Professional(mms |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st |[A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |y 135 1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOTHO 0eccpouHO
STATISTICA B.6 |[K-139-08 ot 22.12.2008 0OECCPOUHO
FAR Manager CBOOOJIHO 0ecCpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBanue kypca

CchUIKa

9J‘IeKTpOHHa$I 68.38. HepI/IOI[I/I‘leCKI/IX I/I3,I[aHI/II71
East View Information Services, OOO

https://dlib.eastview.com/

HammonansHas
MH(pOpPMAIIMOHHO-aHAIUTUYECKAsT CHUCTEMa —
Poccuiickuii MHIECKC HAYIHOI'O ITMTUPOBAHUS

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

ITouckoBass cucrema Axkamemusi Google
(Google Scholar)

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

Nupopmannonnas cucrema - ExunHoe OkHO
J0CcTyna K MH(QOpMaIMOHHBIM pecypcam

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

denepanbHOE TOCYAAPCTBEHHOE OOHKETHOE
yUpexKICHUE «DenepanbHbINA WHCTUTYT
IPOMBIIIIECHHON COOCTBEHHOCTHY

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

OnexkTpoHHble pecypcbl Oubnuoreku MITY
uM. I'.11. HocoBa

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

VYHuBepcuterckas WH(GOPMALMOHHAsA CUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexayHapoaHast HayKOMETpHYECKast

pebepatuBHas W mojHoOTeKcToBas  Oasalhttp://webofscience.com
JIAHHBIX Hay4HbBIX n3nanuii «Web of sciencey

MexnyHaponHas pedepatruBHas u

ITOJJHOTCKCTOBAA CIIpaBOYHas1 0a3a JaHHBIX

http://scopus.com

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

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




JlexuvoHHasg ayaurtopuss MynbTHUMEIUUHBIE CpPEICTBA XPAHEHMs, IIepeadu U
npezcTaBiIeHus HHGopMau

KommbrotepHbiii kiace [lepcoHanbHbie KoMmmbloTepsl ¢ maketom MS Office, Beixozom
B MHTepHET M C JOCTYHNOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENbHYIO Cpely
YHHUBEpPCUTETA

[Tomemenne Ui CaMOCTOSITENbHONW — paboTel  oOydaromuxcsi  IlepcoHambHbIE
kommbroTepsl ¢ makerom MS Office, Matlab+Simulink 1 Beixomom B IHTEpHET 1 ¢ TOCTYIIOM B
3IICKTPOHHYIO HH(POPMAIHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemnienne uisi XpaHeHHs M MPOPUIAKTUYECKOTO OOCTYKHBaHUS y4eOHOTO
obopymoBanus CTe/UTaXu JJisl XpaHSHHsI YIeOHO-METOINYECKON TOKYMEHTAIUU, CCH(BI IS
XpaHeHHuss ydeOHoro oOopymoBaHus. MHCTpyMEHTBI i peMOHTa JabopaTOPHOTO
000pyI0BaHUS



[Tpunoxenue 1

Y4eOHO-MeTOIHYECKOE 00ecTeueHHe CAMOCTOSATeILHOI PadoThI CTY1eHTOB

Ayoumopnas camocmoamenvHas paboma cmyOoeHmos Ha NPAKMUYECKUX 3AHAMUSIX
ocyujecmansaemesi no0 KOHmMpoleM npenodasamensi 6 6ude peuieHus 3a0ay, Komopwvle
onpeoensiem npenooasamenv 0Jisk CMyOeHmd.

Ipumepnvie ayoumopHvle KOHMPOIbHLIE PAOOMbL
HOPMAJIBHBIN 3AKOH PACIPEJIEJEHUSA CIYYAMHOM BEJIMUNHBI

IIpumep. OnpenenuTs BEPOSATHOCTb TOTO, YTO CONPOTUBIIEHUE PE3UCTOPOB B MAPTHUH,
N 2 _
MPUTOTOBIICHHOM K OTIpaBke, He mpeBocxoaut 50 Om, ecu u3BeCTHO, UTo 4 =45 OMm u oy =
2 9
25 OM®, 3aK0H pacnpeziesieHus HOpMaJbHbIH.

OCHOBHBIE 3AJJAYU MATEMATUYECKON CTATUCTUKH

IIpumep. Tpebyercs OIEHUTh MAaTEeMaTUYECKOE OXHUAAHHUE TOKA MEpPeropaHus IJIaBKUX
BCTaBOK MapTHH Npeaoxpanuteneid Tuna [1P-2 ¢ HoMHHAIBEHBIM TOKOM OTKIIFOUeHUS |y =100
A, eclli U3BECTHA T'eHepaibHasl IUCIEepCcUs TOKa MeperopaHus (Ha OCHOBAHUU IMPEIbIAYIINUX

9] 2 _ 2 .
I/ICHBITaHI/II/I), paBHaid O, = 25A°n Pe3yJIbTaT OAHOI'O UCIIbITAHUS MPEAOXPAHUTECIIA U3 9TOU

naptuu lp = 95 A. 3akoH pacrpeneieHusl 3HaU€HUN TOKa MeperopaHvs HOpMalbHbIN. [[is
peieHus 3a1a4un ucnonb3dyeM U-pacripeneneHue.

IIpumep. Onpenenuts 00beM BHIOOPKH (KOJIMYECTBO U3MEPEHUH ), TTO3BOJIIOIINI OLICHUTH L
TOKa MEPEropanus MpeaoXpaHuTeliel ¢ TOUHOCTEI0 T 1 A u ¢ p = 0,95, ecii U3BECTHO, YTO

ol =16 A%,
2
n= [% -1.96) = 63.

IIpumep. [Ipu 06paboTke BeIOOpKH U3 10 HaOMIOAEHNUN 3HAYEHUI €MKOCTEeH KOHAEHCATOPOB
~ o 2 2
nonyueno C =98 mx®. M3BecTHO, UTO 3aKOH pacrpe/ieNieHHsl HOPMANbHBIH, O, =25 MxD",

[TpoBeputh runore3y o ToM, 4to tic =100 Mx®D, T.€. Ho:ic = 100 Mx®D; Hi:zc # 100 MrD.
CTATUCTUYECKHUE KPUTEPUU U UX TIPUMEHEHHUE
Kpurepuii Creroaenra

Ipumep. NmeeTcs naTh M3MEPEHUI BPEMEHHU OTKITFOUEHHS MaclisiHOro Beikitodarens 7= 0,05
c; » =008 c; m=01¢c m=201cun = 006c. TpeOyercs OUEHUTH TeHEPATLHOE
MaTeMaTU4YeCKOe OXKUIaHNE BPEMEHH OTKIIFOUCHUS f4 C JOBEPUTENBHON BepoATHOCTHIO p = 0.95.
3aKOH pacnpeieNIeHHs] HOpMaJIbHBIN.

IIpumep. /{1 ycrnoBuil npeablAyIEro NpuMepa IpoOBEPUTH THIIOTE3Y O TOM, 4TO ;= 0,05¢ Ha
ypoBHe 3Haunmoctu ( = 0,05, T.e. Ho:z = 0.05¢; Hiiz = 0,05¢.

Kpurepnii Ilnpcona



Ipumep. Onpenenutb UHTEPBAIBHYIO OLEHKY af ¢ p = 0.9 HOpMaJIBHO pacnpeneIeHHON

CIIy4aifHON BEIMYUHBI X, €CITU HA OCHOBAHHUH JIECSITH U3MEPEHUH MOTYyYCHO Sf =2.

Ipumep. IIpoBepuTh THUIOTE3y O TOM, YTO TEHEpPAIbHAS IUCIEPCUS HOPMAIBHO
pacnpeneneHHou cirydaitHoi BenuuuHbl X, Ho: O'f =4 (H1: O'f #4), Ha YPOBHE 3HAYUMOCTH ( =
0.1 nns ycnoBui npeapIAyero npuMepa.

Kpurepuii ®uinepa

IIpumep. CpaBHUBaAIOTCS TOKa3aHUS IBYX BOJIBTMETPOB, KaxkapIM pubOpOM Mpou3BEEHO 110
. 2 2
CEMb 3aMEPOB, NPUYEM JHUCIIEPCUS TTOKa3aHUi IepBoro npubopa cocrasusger S, = 10.2 BY, a

2 2 .
BTOpOro — S, = 3.8 B”. Heo0X0auMO BBIACHUTB, 4€M 00YCIIOBIEHO PACX0XKAECHUE AUCTIEPCHIL:
1160 BTOpOI pubop Oomnee ToueH, MO0 pacXoxkAeHUE AUCTIEPCHIl clTydaitHoO.

Kpurepuii Koxpena

Ipumep. [IpoBeputh runore3y 00 0JHOPOJHOCTH YETHIPEX BHIOOPOUYHBIX AUCIIEPCUH, PABHBIX
Sf: 8; 522: 4; S32= 2u SfZ 10, u onpenenennbix ¢ fi = 10 Ha ypoBHe 3Haunmoctu ( = 0.05.

T-KpUTEepHUH

IMpumep. Ha ogHOM U3 MATH OJIMHAKOBBIX arperaTtoB (TPEThEM ), BBITIOTHSIONINX OTHOTHITHBIE
omepanuu, ObUTH BHEAPEHBI MEPONPUATHUS IO SKOHOMHH JJIEKTpodHepruu. OUEHUTh HUX
3G (HEeKTHBHOCTh, €CIIM 3apETUCTPUPOBAHHOE MECSYHOE MOTPEOJICHUE JHEPTHH KaxIbIM
arperarom coctasisier Wy = 10 MBtu; W, = 12 MBt1y; W3 = 8 MBTu; W4 =9 MBTy; W5 = 11
MBTu. Kak u npeamnonaragoch, pacxoJ 5JHEPrUM Ha TPETbEM arperare MUHUMAJIECH.
Heo0OxoauMo BBISICHUTH, 4eM OOYCIIOBIIEH MHHHMAIBHBIM PacxXoJl Ha TPETheM arperare —
CIIY9aifHBIM OTKJIOHCHHEM WJIH BHEJIPCHHBIMU MEPOTIPHUSTHSIMHU.

JTACHEPCUOHHBINA AHAJIN3

IIpumep. PaccMoTpuM naHHBIE TIO CPOKY CITYKOBI SJICKTPHUSCKHX JIAMIT B YETHIPEX IMAPTHSX.
Tabmuua 10.1
Pe3ynbTarhl H3MEpeHUs CpoKa CITYKOBI JIAMIT

Cpok
Ne CITYKOBbI
[IapTUHU DIEKTPOIAMII 2X Ng X
JIaMII X (B TBICSYAX
4acoB)
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; 13,09 8 1,64




1,60; 1,62;
1,64;: 1,66;
1,74; 1,82
4 151; 1,52; 1,57
153; 1,67; 9,41 6
1,60; 1,68
42 57 26 1,64

JIJist M3TOTOBIICHUST KaXIO0W MApTUX JIaMIl ObLJIa B3sITa MPOBOJIOKA PA3HBIX 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 JyMaTbh, YTO Kaue€CTBO MPOBOJIOKU JECUCTBUTEIBHO BIMSIET Ha
CPOK CIIyXOBbl, U, CIE€I0BaTENbHO, IS CTAaHAAPTU3ALUN MPOU3BOACTBA IEKTPUUECKUX JIaMII
HEO0OXOUMO JOCTUTHYTH OOJIbIEH OTHOPOAHOCTH MPOBOJIOKH BO BCEX MAPTHSX.
IIpumep. Heob6xoaumo npoBepUTh HYJIEBYIO THIIOTE3Y, COCTOSILIYIO B TOM, YTO MCXOJHbBIE
pa3Mepbl IpoKaTa Ha MPOBOJIOYHOM CTaHE C MHOTOBAJKOBBIMHM KanuOpamMH HE BIUSIOT Ha
pa3Mepsl IIpoKara Mocjae MEePBOM KIIETH JIBYXKJIETEBOIO MpPOKaTHOro craHa. C 3Toil Lenbro
MIPOBOAMIIACH MMPOKATKA 00Pa31I0B MPOBOJIOKHU C Pa3HBIMU UCXOIHBIMU AraMeTpamu: 6,39 MM u
6,12 mm. Ha BeIXOAEC TOCIIE KJICTH MPOBOAMIIOCH HM3MEPEHHE pPa3MEepOB MPOQPIS IO
JMaroHaasiM «0» ¥ B HAIPaBICHUU 00XKATHS «a».

Tabmuma 10.7
Pesynbrarel u3mepenus pasmepoB Ipoduiis Mpy IpoKaTKe MPOBOJIOKH quameTpom 6,39

MM
Ne pasmep | Cpennue | IIpeoOpazoBanHoe | [Ipumeuanue
o0pa31oB 3HAuUEHUs | CpeliHee 3HAYCHHE
pa3mepos,
MM
1 a 5,198 18 Kaxnmoe
d 6,440 240 3HAYCHHE
2 a 5,204 24 pa3mepa
d 6,448 248 YBEJIIMYCHO B
3 a 5,200 20 1000 pa3 u
d 6,470 270 YMEHBIICHO:
4 a 5,192 12 «@»- Ha
d 6,444 244 5180 «d» -
5 a 5,196 16 Ha 6200
d 6,440 240
Ta6muma 10.8
PesynpTarel nu3MepeHus pa3MepoB Mpoduiis mpu MpoKaTke MPOBOJIOKH TUaMETpoMm 6,12
MM
No Pasmep | Cpennue | [IpeobOpazoBannoe | [Ipumedanne
o0pa3ioB 3HAYEHUS | CpeIHEee 3HAUCHUE

pa3mepos,
MM




1 a 5,191 11 Kaxmoe
d 6,205 5 3HAYECHUE
2 a 5,188 8 pasmepa
d 6,198 -2 YBEIHMYEHO B
3 a 5,186 6 1000 pa3 u
d 6,202 2 YMEHBIIICHO:
4 a 5,185 5 «»- Ha
d 6,216 16 5180 «d» -
5 a 5,182 2 Ha 6200
d 6,212 12
3ananus

1. IlpoBecTu OLIEHKY BIUSHUS U3MEHEHUH Ipesena TeKy4eCT IPOKaThIBAEMOIo MeTajlia Ha
OTKJIOHEHHUS pa3MepoB Mpo(uis IMOcie MPOKaTKHM B MEPBOH KIETH YEThIPEXKJIETHEBOI'O
IIPOKATHOTO CTaHA.

Tabmuma 10.11

Pe3ynbrarel u3mepeHus pazMepoB npoduis Ipu IpOKaTKe MPOBOJIOKH C MPEIEIOM
2
TEeKy4ecTd MeTaiia 43 Kre/Mm”.

Tabmua 10.12

No pasmep | Cpennue | [IpeoOGpazoBannoe | [Ipumeuanue
o0pa31oB 3HAuUEHUsl | Cpe/iHee 3HaYCHHE
pa3MepoB,
MM
1 a 5,192 -8 Kaxnmoe
d 6,558 -62 3HaYCHUE
2 a 5,221 21 pazmepa
d 6,660 40 YBEJIMYEHO B
3 a 5,227 27 1000 paz u
d 6,660 50 YMEHBIIICHO:
4 a «a» - Ha
d 5200
5 a «d» - Ha
d 6620
PesynbTarel u3MepeHus pa3MepoB Mpoduiis mpu MPOKaTKe MPOBOJIOKH C MPEAETIOM
TeKy4decTu MeTtaia 65,9 Kre/MM?
No Pasmep | Cpeanue | [IpeoOpazoBannoe | [Ipumeuanue
o0pa3ioB 3HAUEHUsl | CpeIHee 3HAYCHHE
pa3MepoB,
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAaYECHUE




2 a 5,229 29 pasmepa

d 6,650 30 YBEIUYCHO B
3 a 5,220 20 1000 pa3 u

d 6,651 31 YMEHBIIICHO:
4 a 5,229 29 «a» - Ha

d 6,666 46 5200
5 a 5,232 32 «d» - Ha

d 6,626 6 6620

2. [IpoBecTH OlIEHKY BIUSHUS M3MEHEHUH Kod(dduIiMeHTa TpeHHus B odare jaedopmamnuu Ha
OTKJIOHEHHS pa3MepOB MPOQIIIS MOCIIE TPOKATKH B MIEPBOM KIICTH.
Tabmuna 10.15
PesynbTarel u3MepeHus pa3MepoB MpOodUIIs Py MPOKATKE HA CyXUX BaITKax

Ne pasmep | Cpennue | [IpeobpaszoBannoe | [Ipumeuanue
00pasioB 3HAYEHUs | CpPeaHEe 3HAYECHUE
pa3mepoB,
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYEHHE
2 a 5,229 29 pa3Mepa
d 6,650 30 YBEIIUYCHO B
3 a 5,220 20 1000 pa3 u
d 6,651 31 YMEHBIIICHO:
4 a 5,229 29 «a» - Ha
d 6,666 46 5200
5 a 5,232 32 «d» - Ha
d 6,626 6 6620

Taomuma 10.16

Pe3ynbratel u3mepeHus pasmepoB Ipoduis Mpu NpoKaTKe MPOBOJIOKH ¢ MUHEPATIbHBIM

MacioM
Ne Pasmep Cpeanue | IIpeobpazoBannoe [Ipumedanue
00pa3mos 3HA4YCHUsI | CpeqHee 3HAYCHUE
pa3mepoB,
MM
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HAYECHUE
2 a 5,178 -22 pa3mepa
d 6,521 -99 YBEJIMYCHO B
3 a 5,181 -19 1000 pas n
d 6,544 -76 YMEHBIIICHO:
4 a «»- Ha




d 5200
5 a «d» - Ha
d 6620

3. IIpoBecTH OLIEHKY BIMSHUS W3MEHEHHH BETUYMHBI HATSIKCHUS MEXKIy MEpPBOW M BTOPOM
KJIETBhIO IIPOKATHOI'O CTaHa Ha OTKJIOHEHHs pa3MepoB Mpo¢uisl Mocje MPOKaTKU B MEpBOH
KJICTH.

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

Ne pasmep | Cpennue | [IpeobpaszoBannoe | [Ipumeuanue
00pasios 3HAYEHHs | CpeaHee 3HaYCHUE
pa3Mepos,
MM
1 a 5,291 -9 Kaxnoe
d 7,053 53 3HAYEHUE
2 a 5,303 3 pazmepa
d 7,054 54 YBEJIINYEHO B
3 a 5,329 29 1000 pa3s u
d 7,098 98 YMEHBIICHO:
4 a 5,334 34 «@»- Ha
d 7,045 45 5300
5 a 5,340 40 «»- Ha
d 7084 |84 7000

Taomuua 10.20

PesymnbTarel u3MepeHus pa3MepoB MPOdUIIs IpH MPOKATKE MPOBOJIOKH ¢ BETUIHHON
MeXKIIeTeBOro HatsmxkeHusa 500 xre.

Ne Pa3zmep Cpennue IIpeoOpazoBanHoe [Tpumeuanue
00pasIos 3HAYCHUS CpelHee 3HaueHHe
pa3mepos,
MM
1 a 5,185 -115 Kaxnoe
q 6922 78 3HAaYCHUE
' pasmepa
2 a 5,247 -53 YBEJIMYEHO B
d 7,083 83 1000 pas u
YMEHBIIICHO:
3 a 5,223 =17
«»- Ha
d 6,908 -92 5300
4 a 5,219 -81 «d» - nHa
d 7,079 79 7000




5 a 5,224 -76
d 6,959 -41

Ha oHOM 13 5 OTHOTHITHBIX TEXHOJIOTMYECKHUX arperaTton (Ha Y€TBEPTOM) BHEPEHBI
MEPOTIPHUATHS, 33 CUET KOTOPBIX MPEANOI0KHUTEIHHO MOKHO MOIYIUTh 3 (HEKT OT IKOHOMUHU
AJIEKTPOIHEPruu. B TedeHnn 6 MecsieB Ha arperatrax Mponu3BOJANIHCH H3MEPEHHUSI
NOTPEOICHHOM ANMEKTPOIHEPTHH. Pe3ynbTaThl MpeacTaBIeHbI B TAOIUIIE

Howmep Bennumnna norpebienus
arperara AIIEKTPOIHEPTUH 10 MECALAM,
MBTt*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

Heo6x011Mo BBISICHUTB, JEMCTBUTENIBHO JIM BHEAPEHHBIE MEPOIIPUATHUS
CYILIECTBEHHBIM 00pa30M BIIUSAIOT Ha NOTPEOJIEHHYIO 3JIEKTPOIHEPTHIO.

YPABHEHHUE PEI'PECCHUUA

IIpumep. Onpenenuts Kod3)PUIMEHTH perpeccud MojAenu 1-ro mopsaka Ha OCHOBAaHUU
cieayromel Tabiauibl pe3yabTaToB.

Tabmuna 11.1
Pe3ynbrarhl skcriepuMeHTa

X

0

1

2

3

Y

1.2

5.8

15.5

28.6

ATIpHOpHO H3BECTHO, YTO Y — HOPMAIBHO pachpeefieHHas CiIydaiHas BeIWYMHA C
MTOCTOSTHHOM TUCTIEPCUEH.

IIpumep. Onpenenuts KO3PPUIMEHTH perpeccuu 2 MopsAaKa MO JAaHHBIM MPEIbIIyLIEro
pumepa.
PETPECCHOHHbBI AHAJIN3

IIpumep. IlpoBecTH perpecCMOHHBIA aHalW3 YpPAaBHEHUMW, MOJYYEHHBIX B MPEABIIYIIUX
npumepax



A
Y =-1.01+9.19-X;
¥ =112+ 282 X +213- X2.

3JIEMEHTbHI INTAHUPOBAHMS SKCIIEPUMEHTA. ITOJTHBINA
®AKTOPHBIN SKCIIEPUMEHT

IIpumep.

B naGopaTopHbIX yCIOBUSX HCCIEAYETCS BIUSHUE OTKIOHEHUIN HANPSKEHUSI U YaCTOTHI
NUTAIOLIE CEeTH Ha DSHEPreTUYECKUE XapaKTEPUCTUKH CaMOIro pacIpOCTPaHEHHOIrO
JNEKTPONPUEMHUKA — ACHUHXPOHHOTO JABHUrarens. VIcmbITyeMblil 3JIeKTpoJBUraTellb THIIA
AO-41-2, Puom = 5 kBt. B kauectBe ¢ynHkumum uenu (OTKIMKA), B YaCTHOCTH,
paccMaTpuBaeTCsl MOJHBIA TOK, MOTpeONsieMblii W3 ceTu. Bce OmbITHI MPOBOJWINUCH C
HEU3MEHHOM Harpy3Koil Ha Baily, paBHO HOMUHAaJIbHOW (KOHTPOJIUPYEMbIH, HEPETYINPYEMBIi
dbaxrop). Bapsupyembimu (aktopamu ssistores Hanpspkerue Xp (U) u gactora Xp( f) cern,
I03TOMY JUISl OIBITOB BHIOpaH muian I1®D 22, Ba3oBbie YPOBHH M MHTEPBAIBI BapbHPOBAHMS
npussTel ceayrone: Ug =220 B; AU =20 B; fo = 50 T'i; Af =5 I'u. []nis otieHK# Aucniepcun
BOCTIPOM3BOAMMOCTH B K101 TOUKE TJIaHa MPOBEICHO 10 JIBa apasuIeIbHbIX ONbITa. OMBITHI
ObUIM  paHIOMHM3MPOBAHBI C  TIOMOWIBIO  TaONWIBI  CIAYYaWHBIX  YHCEN, TMPUYEM
MOCIIE0BATEIHLHOCTH IPOBECHHSI ONBITOB MIPUHATA B CIENyIOIIeM nopske: 2, 5, 8, 1, 3, 7, 4,
6. Homepa ¢ 5 10 8 cOOTBETCTBYIOT MapaljiebHbIM OIbITaM.

[TomyueHsl ciaenyrome pe3yibTaThl (OMbITH IPUBEICHBI 110 TOPSAKY).

i Xo X1 X Y, Y2 Y
X1X2 2

1 + - - * 100 9.8 99 0.02
2 4+ 4 - - 89 85 87 0.08
3+ - 4+ - 124 118 12.1 0.8
4 + + + 4+ 10.2 106 104 0.08

2
CocraBuTth mian sxcnepumenTta (I1OD 27), onpenenuTs ypaBHEHHE PETPECCHH, TIPOBECTU €TI0
aHasus.

Breayoumopunasa camocmosamenvras paboma cmyOeHmo8 OCYWecmeniemcs 6 euoe
npopadoOmKy  peKOMeHOYeMOol IUumepamypsl U Mamepuaid, Usy4eHHo20 HA NpAaKmudeckux
3AHAMUSIX.

3aoanus onsa 6HeayOUmMoOpHOU camocmosmenbHol pabomol

1. Ilo SKCIICPUMCHTAJIbHBIM JAaHHBIM, ITPCACTABJICHHLIM B Ta6JII/II_[e, MOJIYYUThb
YpaBHEHHE PETPECCHH U TIPOBECTH €T0 aHAIIN3

11

0 3 4,5 6,5 8,5 10

X
Y 7 6 6,5 6 5 5




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 5,5 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 5,5 / 8,5 10

Y 3 3,5 5 5,5 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 15 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 7

Y 0 1,5 4 6,5 7,5 10

2. CrnaHupoBaTh SKCIIEPUMEHT U 00paboTaTh €ro Pe3ysIbTaThl

2.1. Viccnenyercs BIMSHUE HAIPSHKEHHSI CETH U TEMITEPATYPBI OKPYIKAIOIIETO
BO3/yXa Ha BpeMsl BBIIEPIKKH pelie MOCTOSTHHOTO ToKa. ba3oBbie ypoBHU
BapbHPYEMBIX (PAKTOPOB M WHTEPBAIBI H3MEHEHUS IPUHSTHI CIICTYIOIHE: IS
Hanpsbkenus Up=220 B, AU=20 B; s Temneparypsl t,=25°C, At=10°C. [Ipn
MIPEIBAPUTEIILHOM MIPOBEICHUH SKCIIEPUMEHTA TIOTYICHBI CIIETYOIIIe

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

CocraButh mian skcriepumenta ([1DD 22), ONPEACIUTh YPABHEHHUE PETPECCUH,
MIPOBECTH €0 aHAJIM3.

3. IIpoBecTu aucriepcHOHHBIN aHATN3




3.1.Nmeercs 5 mapTuil 3J€KTPUUECKUX AKKYMYISTOPOB, H3TOTOBJICHHBIX HA
pasNUYHbIX OPEeINpUATHIX. B Kaka0i mapTuu oTOMpannuch akKyMyJIsTOpbI 1J1s
UCTIBITAHUN ¥ OTIPENEISIICS UX CPOK CIykObl. He0OX0 MO BBISICHUTD, BIUSIET
JIM TEXHOJIOTUSL M3TOTOBJICHMS AKKYMYJIITOPOB Ha Pa3IMYHbIX IIPEIIPUATHIX
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 orHOM U3 5 OTHOTUIIHBIX TEXHOJOTHYECKUX arperaToB (Ha YETBEPTOM)
BHEJIPEHBI MEPOIIPUATHSA, 32 CYET KOTOPBIX MPEATIOI0KUTEIBHO MOXKHO
MOJYYUTH dPPEKT OT SIKOHOMHUH JIEKTPOIHEPTHH. B Teuennu 6 mecsieB Ha
arperaTax NpoU3BOJUINCH U3MEPEHUS OTPEOIEHHON IIEKTPOIHEPTUH.
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 3eKTpOdHEPruu 1o Mecsiam, MBT
arperara
1 25 24 26 28 21 22

23 28 22 20 25 26

21 27 25 21 28 22

22 22 21 22 23 21

gl wiN

22 24 25 21 26 24




[Tpunoxenue 2

OIIeHO‘lHBIe cpeacrea AJisi MPpOBECACHUSA HpOMe)KyTO‘{HOﬁ aTrTeCTallumn



a) H.]IaHI/IpyeMble pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu:

CTpyKTYpHBIN JIEMEHT OneHouHbIE CpPEICTBA

[Tnanupyemblie pe3yabTaThl O0yYSHHS
KOMIICTCHIIH py pesy. y4

Koa u cogep:xanmne komnereHuuu: OK-2 crocoOHOCTh K CAMOCTOSTEILHOMY OOYYEHHUIO C MTOMOIIBIO COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOIOTUN
HOBBIM METOJIaM MCCIIEIOBAHUS, K IIOCTOSHHOMY OOHOBIJIEHUIO M PACIIMPEHHIO CBOMX 3HAHUM, K U3MEHEHMIO B Cllydae HEOOXOIUMOCTH HAyyHOI'O U
HAYYHO-TIPOU3BOJICTBEHHOTO POMIIs CBOCH MPO(EeCcCHOHATBHON e TETLHOCTH

3Hath -OCHOBHBIE OIPEICTICHUS U MOHATUS TEOPUH TUTAHUPOBAHMS SKCIIEpUMEHTA Teopemuueckue 6onpocwl
-J1aBaTh OLIEHKY pe3yjbTaTaM enp u 3a1aum 3KCIIEpUMEHTA
-OCHOBHBIE 1I€]IM U 337[a4d IIPU MIPOBEICHUH IKCIIEPUMEHTOB Hcrounnku ommOOK mpu U3MEpPEHHsSIX

JluckpeTrHas 1 HenpepbIBHAS
CIIy4aiHbIE BEINYMHBI
['enepanbHble 1 BBIOOPOUYHBIE
IapaMeTpbl paclpeneacHus
HopmanbHblii 3aK0H pacrpeeneHus
OcHoBHBIE 337]a4l MaTEMaTHYECKON
CTaTUCTUKH

Craructuyeckne KpUTEPUN U X
IIPUMEHEHNE

[Inansl pemenus 3anay
MaTE€MaTUYECKOW CTaTUCTUKHU

Ymetsb -CTaBUTb 3aJ1a4y dKCIIEPUMEHTa Ilpakxmuyeckue 3adanus
-(popMyupoBaTH KPUTEPUH OIIEHKH PE3YIHTATOB IKCIIEPUMEHTA VYka3aHbl B TIepeuHe ayTUTOPHBIX
-BBISIBJISITh IPUOPUTETHI peIICHUs 3a/1a4 KOHTPOJIBHBIX paboT

Brnanets -M3Y4YE€HHBIM MaTepHaIoM 3aoanus na pewenue 3a0ay u3
-MeTo1aMU 00pabOTKU Pe3yIbTaTOB npogeccuonanvholi obnacmu,
-METOJJaMH MHTEPIPETAIUU PE3YJIbTaTOB IKCIIEPUMEHTA KOMNJIeKCHble 3a0aHUs

VYKka3zaHbl B 3aJJaHUAX AJIA
BHEAYJIUTOPHON CaMOCTOATEIIbHOMN
paboThI

Koa u conep:xkanue komnerenuuu: [1K-3 cnocoOHOCT pazpabaThIBaTh SKCIIEPUMEHTAIbHBIE MAKETHI YIIPABJISIONNX, HHPOPMAITMOHHBIX U




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Inanupyemble pe3yabTaThl O0y4eHUs

OneHoYHbBIEC CPEACTBA

UCIIOJIHUTEJIbHBIX MOAYJIEH MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM U IIPOBOJUTH UX UCCIIEA0BAHHUE C IPUMEHEHUEM COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTHI

3HaTthb -00111Ke IpaBuiia IPOBEACHHS SKCIIEPUMEHTOB Teopemuueckue sonpocwl
-KpUTEPHUH OLIEHKU PE3YyIbTaTOB HKCIIEPUMEHTA JlucniepcuoHHBIN aHAIN3
-OCHOBHBIE 1I€JIM U 33J[a4d IIPU MIPOBEICHUH SKCIIEPUMEHTOB VYpaBHenue perpeccun. Metos
HAaUMEHBIINX KBaJPATOB
Perpeccuonnslii ananus
YmeTh -IPUMEHSATH OOIIME METO/IbI IIJIAHUPOBAHUS IKCIIEPUMEHTA Ilpakmuueckue 3a0anus
-IPUMEHSATh COBPEMEHHBIE METO/IbI U CPEJCTBA UCCIIEA0BAHUS MEXAaTPOHHBIX VYKa3aHbl B IEpe4YHE ayJUTOPHBIX
YCTPOMCTB KOHTPOJBHBIX padoOT
-00pabaThIBaTh M MPEJCTABISATH PE3YIbTATHI SKCIIEPUMEHTA
Bnagers -CII0c00aMu MPEICTaBICHUS Pe3yIbTaTOB KCIIEPHMEHTA 3adanus na pewienue 3a0a4 u3

-croco0amMu aHanu3a pe3yabTaToB IKCIIEPHUMEHTA
-crioco0amu oopmIIeHus, MPEACTABICHUS U 3aIUTHI PEe3YyJIbTaTOB UCCIEA0BAHUS

npogheccuonanvHotl obnacmu,
KOMNJIEKCHble 3A0aHUS.

VYka3zaHbl B 3aJaHUSX IS
BHEAYJIUTOPHON CaMOCTOATEIIbHOMN
paboTHI

Kon u conep:xxanmne komnerenuuu: [1K-5 cnocoOHocTh pazpabaTeiBaTh METOUKH NPOBEIEHUS SKCIEPUMEHTOB U IPOBOINUTH IKCIIEPUMEHTHI Ha
JEeUCTBYIOIUX MaKeTax 1 oOpa3liax MEXaTpOHHBIX U POOOTOTEXHUYECKHUX CUCTEM U MX MOACUCTEM, 00pabaThIBaTh pe3yibTaThl C IPUMEHEHUEM
COBPEMEHHBIX MTH(POPMAIIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPENICTB

3HaTh

'O6H_II/IG IMpaBuJjia NPOBCACHUS SKCIICPUMCHTOB
-COBPECMCHHBLIC MCTOABI UCCIICAOBAHUA
'perpCCCI/IOHHHﬁ u JII/ICHCpCI/IOHHHﬁ aHaJInu3

Teopemuueckue 6onpocwl

[Inan sxcniepuMenTa. [IpuHIUITBL
IIOCTPOEHHUSI OPTOTOHAJIBHBIX TUIAHOB.
KoaupoBanue pakropon

Kpurepun onTuManbsHOCTH MJIaHOB
JKCIEPUMEHTA

OcHOBHBIE CBOMCTBA MaTPHILIbI
IUIAaHUPOBAHKS SKcriepuMenTa [1DD 2P




CTpyKTYpHBIN 2JIEMEHT

[Inanupyemble pe3yabTaThl O0y4eHUs

OneHoYHbBIEC CPEACTBA

KOMIIETEHIIUU
Ymets -CTaBUTb 3aJ1auy SKCIIEPUMEHTa Ilpakmuyeckue 3adanus
-J1aBaTh OLICHKY pe3yJbTaTaM VYKa3aHbl B IEpEUYHE ayJUTOPHBIX
-BBISIBJISITh IPUOPUTETHI peILICHUs 3a/1a4 KOHTPOJIBHBIX paboT
Bnagers -A3Y4E€HHBIM MaTepHaIOM 3aoanusa na pewenue 3aoau u3

-METOoJIaMi 00pabOTKH PE3yIbTaTOB
-MeToamMu 0000IICHNUsT PEe3yIIbTaTOB

npogheccuonanvbHot oonacmu,
KOMNJIeKCHble 3a0aHUsL

VYka3aHbl B 3aJJaHUSX IS
BHEAYIUTOPHOM CaMOCTOATEIIbHOMN
paboThI

Koa u conep:xanue komnerenuuu: [1K -11 roroBHOCTH pa3pabaTeiBaTh METOAUKY MPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIIETOBAHHA U HCIIBITAHHUI
MEXaTPOHHOH MJIM pOOOTOTEXHUYECKON CUCTEMBI, CIOCOOHOCTBIO Yy4aCTBOBATh B IPOBEACHUHU TAKUX MCIIBITAHUM U 00pabOTKe MX PE3yJbTaTOB

3Hartb -001111e TpaBUiIa MIPOBEACHUS SKCIIEPUMEHTOB Teopemuueckue 6onpocwi
-COBPEMEHHbIE METO/Ibl UCCIIEIOBAHUS [IpoBeneHue 3KCrIEpUMEHTOB B
-METO/Ibl HaJIaJIKM MEXaTPOHHBIX YCTPOHCTB 71a00paTOPHBIX YCIOBUAX
[Ipumep cocTaBieHuss IpOrpaMmsl
IPOBEICHHsI HATaJOYHbIX PaOOT JUIs
IEKTPOIPUBOJA TOCTOSIHHOTO TOKA
CoBpeMeHHbIE METO/IbI HAaJIaIKU
IIEKTPOIPUBOJIOB NEPEMEHHOIO TOKA
Ymetp -[IPOBO/IUTH U3MEPEHMSI IPU UCTIBITAHUSAX 000pYIOBaHUS Ilpakxmuyeckue 3adanus
-BBIOMPATh METOABI KCIIEPUMEHTAIILHON PadOThI U HEOOXOAMMOE 000pyI0OBaHHE | YKa3aHbI B IEPEYHE ayAUTOPHBIX
-IPOBOJUTH HAJIAJKY COBPEMEHHBIX KOMIIJIEKTHBIX YCTPONCTB KOHTPOJBHBIX PaboT
Bnaners -U3y4EHHBIM MaTepuaioM Ipu pa3paboTKe MIaHOB UCTIBITAaHUM

-TUIIOBBIMA METOJUKAMMU IIPOBEAECHUS UCIIBITAHUI
-npaBuIaMu 0(OPMIICHHUSI, TPEICTABICHUS U 3aIUThl PE3yJIbTAaTOB UCCIIEIOBAHUS

3adanus Ha pewenue 3a0a4 u3
npogheccuonanvbHot oonacmu,
KOMNJEeKCHble 3A0aAHUSL
VYka3aHbl B 33IaHUAX IS

BHCaYI[HTOpHOﬁ CaMOCTOSTEIbHOU




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Inanupyemble pe3yabTaThl O0y4eHUs

OneHoYHbBIEC CPEACTBA

paboThI




0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOYHOH ATTECTALMM, MOKA3ATEeJH M KPUTEPHHU
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
YMEHH U BIaJICHUN, IPOBOAUTCS B (hopMe IK3aMEeHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKOoe M TIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX TOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPHUTEJbHO» (3 Oamra) — oOydYaromIMiicss JEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHUH, HABBIKOB,
OOy4JaroIIMICs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS MPHU ONEPUPOBAHUM 3HAHUSMHU U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIBLHO» (2 Oaia) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MOKAa3aTh MHTEIUIEKTyalbHbIe HABBIKU PEIICHHs MPOCTHIX 3a]1a4.

— Ha OIICHKY «HeYyJOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXKET I[0Ka3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIISHUS TPOCTHIX 3a/1a4.



