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JIncer akryanuzanuu padouei mporpaMmbl

Pabouas nporpamma nepecMoTpeHa, 00Cyk/ieHa U 0100peHa Jiis peanuzanuu B 2027 - 2028
y4eOHOM roJy Ha 3acelaHuu Kadeapbl ABTOMATH3MPOBAHHOTO AIICKTPOIPUBOJIA

[Iporokon ot 20 . Ne
3aB. kadeapoi A.A. Hukonaes

Pabouas nporpamma nepecMoTpeHa, 00Cysk1eHa 1 0100peHa 1y peanusamuu B 2028 - 2029
y4eOHOM roly Ha 3aceaHuu Kadeapsl ABTOMATU3HUPOBAHHOTO AJIEKTPONPUBOAA U

[Iporokon o 20 1. Ne
3aB. kadenpoii A.A. Hukonaes







1 e ocBOEHNS AUCHUTLIUHBI (MOIYJIA)
[{enpro OCBOEHUS TUCIUIUTHHEI SBISICTCS (POPMHUPOBAHUE Y CTYICHTOB SICHOTO
MPEJCTABICHUS O MPUHIMIIAX OPraHU3AIMU SKCIIEPUMEHTA, O METOJIaX OIEHKHU BIUSHUS

CIIy9aifHBIX (DAKTOPOB Ha PE3yIbTATHl IKCIIEPUMEHTA, O JUCIIEPCHOHHOM M PETPECCHOHHOM
aHalin3e, O MPUHIMIIAX TOCTPOCHUS IUIAHOB SKCIIEPUMEHTA

2 MecTo JTUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl

Jucnunnuna [nanupoBanue sKCiepUMEHTa BXOJUT B 0053aTENIbHYIO YacTh y4eOHOTo
IU1aHa 00pa3oBaTeIbHOM NPOrpaMMBbl.

JList u3ydeHus TUCIUTUIMHBI HEOOXOIUMBI 3HAHUS (YMEHHUS, BIIAJICHHS),
c(hopMUpPOBaHHBIC B PE3yiIbTaTe U3YUCHHS JUCIUIUINH/ MPAKTHK:

CoBpeMEeHHbII aBTOMaTU3UPOBAHHBIN 3JIEKTPOIPUBO/]

Y4yeOHasi - MpaKkTUKA MO MOTYYCHHUIO TIEPBUYHBIX HABBIKOB HAYYHO-
HCCJIEI0OBATEIbCKOM paboThI

3uanus (yMEHUs, BIAICHNUS ), IOTYYCHHBIE TIPY U3yYEeHUU JAHHOUN TUCIIUTUTMHBI
OyIyT HEOOXOIUMBI JJI U3YUEHUS TUCIUTIINH/TIPAKTHK:

[Tpon3BoOACTBEHHAS - HAYYHO-HUCCIIEIOBATEIIbCKAs paboTa

[ToaroroBka k cade U caya rocyJapCTBEHHOTO dK3aMeHa

3 Komnerenuum ody4yarouerocsi, popmupyemsoie B pe3yjabTaTe 0CBOCHHS

AUCHUILVIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00y4eHHu s

B pesynbraTe ocBoenus nucumiuivibl (Moayisi) «llnanupoBanue skcnepuMeHTa
oOyyaroIuiicst 10JbKeH o0afaTh CIeAYOUMMUA KOMIIETEHIUAMU:

Ko nnaukaropa Nunukatop JOCTHKEHUS KOMITETCHIIUU

OIIK-2 Cnoco0eH NpUMEHATh COBPEMEHHBIEC METO bl CCIICAOBAHUS, OLICHUBATH U
IPEACTABIISITh PE3YJIbTAThl BBINOJIHEHHON paboThI

OIIK-2.1 Bribupaer u npuMeHsieT COBpEMEHHbIE METO/Ibl TEOPETHUECKUX U

OKCIICPUMCHTAJIBHBIX I/ICCJ'ICI[OBaHI/Iﬁ C Y4€TOM aBTOMATU3UPOBAHHBIX U
KOMIIBIOTCPHEBIX CPCACTB

OIIK-2.2 OrneHuBaeT U MPECTABISAET PE3YIIbTAThl BBIMOJIHEHHON pabOThl B BUJIE
OTYETOB W IIPE3ECHTALUN







4. CTpykTypa, 00b€M U cofepKaHMe JUCHUUILTHHBI (MOTYJIs)

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 7 3a4€THBIX €UHUIL 252 aKaj. 9acoB, B TOM

YHCIICe:

— KOHTaKTHast pabota — 54,15 akaj. gacos:

— ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akaj. 4acos;

— caMocTosTeNIbHas paboTa — 162,15 akan. 4acos;

— B popMe npakTuueckoil moarotoBku — 0 akasn. yac;

— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

dopma aTTeCTalMH - SK3aMEH

AynutopHas
KOHTaKTHas pabora

Pasnen/ Tema (B akaj. yacax)

JUCHUIIIIAHBL

Cewmectp

11a0.
3aH.

MIPaKT.
3aH.

Jlek.

CaMocrosTeNbpHas

pabora cTyieHTa

Bun
CaMOCTOSTEIIbHONU
padoThI

dopma TeKyIero
KOHTPOJIA
YCIIEBAEMOCTH 1
MIPOMEXYTOUHOU
aTTecTaluun

Kon
KOMITETEHI[UU

1. Pazgen 1

1.1 OcHOBHBIE IOHATHUS 3 1 0,5

CamocrosTebHOE
n3ydyeHue
yueOHOH U
Hay4YHOU
JIUTEPaTypbl
Iouck
JONOJTHUATENIBHOR
uH(opMaLuy 1o
3aJIaHHOM TeME
(pabota ¢
Oubnmorpadugec
KHM
MaTepuagamMi,
CIIPAaBOYHUKAMH,
KaTaJoraMH,
CJIOBapsMH,
SHLUKIIONEIUSIMU

).

YCTHBII OIPOC
CTYIICHTOB IO
H3Y4YEHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroro no pazpeny 1 0,5

2. Paznen 2

2.1 Metpomnorudeckoe
obOecreuecHue 3 1
9KCHEPUMEHTAIBHBIX
HCCJICIOBaHUI

0,5

CamocrosiTennbHOE
H3y4YeHHUe
yueOHOit 1
Hay4YHOU
JIUTEPaTypbl
ITouck
JIOTIOTHUTETHHOMN
HHPOPMALIUH 110
3a/laHHON TeMe
(pabota ¢
oubnnorpaduyec
KHM
MarepuaIaMH,

YCTHBII OIPOC
CTYZIICHTOB IO
M3YYECHHOU TeMe

OIIK-2.1,
OIIK-2.2










CIIpaBOYHUKaMHU,
Karajioramu,
CJIOBapsAMH,
OHIUKIIONIEAUAMU

).

Uroro no pazneny

0,5

3. Pazgen 3

3.1 McroyHuky onMboK npu
H3MEPCHUIX

0,5

10

CamocrosTensHoe
n3ydeHue
y4eOHOH 1
Hay9IHOU
JIUTEPATyPhI
TTouck
JIOTIOJTHUTEIBHON
HH(POPMAITUH 110
3a/laHHON TeMe
(pabota c
oubnuorpaduuec
KHM
MarepuaiaMu,
CIPaBOYHHUKAMH,
KaTaJoraMH,
CIIOBAPSIMHU,
SHIUKIIOTIETUSIMU

).

YCTHBII onpoc
CTYIEHTOB IO
H3y4EeHHOH TeMe

OIIK-2.1,
OIlK-2.2

HWroro mo paznery

0,5

10

4. Pazgen 4

4.1 OueHka BIUSHUS
CITy4alHBIX ()aKTOPOB HA
pe3yJbTaThl 3KCIIEPUMEHTA

0,5

13,95

CamocrosTensHoe
U3yuYeHHE
yueOHoit n
Hay4YHOU
JUTEPATYPHI
ITouck
JIOTIOJTHUTENBHOMN
uH(popMaIHy 1o
3aJaHHOU TeMe
(pabota c
oubnmorpaguuec
KAM
MaTepHaIaMu,
CIPaBOYHHUKAMH,
KaTaJloTaMH,
CIIOBapsIMH,
SHIMKJIONEAUSIMU

).

YCTHBIH OIpoc
CTYZEHTOB IO
H3y4YEHHOH TeMe

OIIK-2.1,
OIlK-2.2

Hroro no pasaeiny

0,5

13,95

5. Pa3zpmen 5

5.1 XapakTepucTuku
MOJIOXKEHUS CITydaiiHON
BEJIMYMHBI

15

CamocrosTenpHoe
U3yuYeHHE
yueOHoil u

Hay4HOM
JUTEPATYPbI
ITonck
JIOTIOJTHUTENBHOMN
uH(popMaIHK 10
3aJaHHOU TeMe
(pabota c
oubnmorpaguyec

YCTHBII OIIPOC
CTYACHTOB I10
U3y4YEHHOU TeMe

OIIK-2.1,
OIlK-2.2










KAM
MarepuanaMu,
CIPaBOYHHUKAMH,
KaTaJoTraMH,
CJIOBAPSIMH,
SHIUKIOTIEANSIMA

).

Uroro mo paznemy

15

6. Paznen 6

6.1 HopmasnbHblii 3aK0H
pacopeneneHus CirydaifHOM

BCJIIMYHUHBI

15

CamocrosTenbHOE
u3ydeHue
yueOHOI u
Hay4YHOH
JIUTEpPaTyphbl
Iouck
JIOTIOJTHUTENIBHOM
nH(opManuy 1o
33JaHHOM TeME
(pabota ¢
6ubmuorpaduyec
KM
Marepuagamy,
CIIPaBOYHUKAMH,
KaTaJoraMu,
CJIOBAPSIMH,
SHIUKIIONEIUSIMU

).

YCTHBI OIIPOC
CTYZICHTOB IO
M3YYECHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

15

7. Pazngen 7

7.1 OcHOBHBIE 3aJa41

MaTeMaTHYEeCKOU
CTaTUCTHUKH

15

CamocTrosTensHoe
n3ydeHne
yueOHOM U
HAy4YHOU
JUTEPATypHI
TTouck
JOMOJIHUATEILHOMN
UHPOPMAIIUH T10
3aIaHHOU TeMe
(pabora c
oubnuorpaduuec
KAM
MarepuaiaMu,
CIPaBOYHHKAMH,
KaTaJoTraMH,
CJIOBApSIMH,
SHIUKIIOTIEAUSIMA

).

YCTHBI OIpoc
CTYZEHTOB O
U3y4EHHOH TeMe

OIIK-2.1,
OIlK-2.2

Wroro mo paznemy

15

8. Pasznmen 8

8.1 CrarucTuyeckue
KPUTEPHHU 1 UX IPUMEHEHUE

15

CamocTosTensHoe
u3ydeHue
yueOHOil u
Hay4YHOU
JIUTEpaTyphbl
ITonck
JIOTIOJTHUTENIbHOU
UH(OPMAIHH 110
3aJlaHHOM Teme
(pabora c

YCTHBIH OIPOC
CTYZICHTOB IO
M3YYECHHOU TeMe

OIIK-2.1,
OIIK-2.2










6ubmuorpaduyec
KUM
MaTrepuanamy,
CIPaBOYHHUKAMH,
KaTaJoraMH,
CJIOBAPSIMH,
SHIUKIIONE IUSIMHU

).

Uroro no pazneny

15

9. Paznen 9

9.1 JlucniepcoHHBIN aHATN3

15

CamocTrosTenbHoe
n3ydeHne
yueOHOM U
HAy4YHOU
JUTEPATypHI
TTouck
JOMOJHUATEILHOMN
UHPOPMAIIUH T10
3aIaHHOU TeMe
(pabora c
oubnuorpaduuec
KAM
MarepuaaaMu,
CIIPaBOYHHKAMH,
KaTaJoTraMH,
CIIOBapSIMH,
SHIUKIIOTIEAUSIMA

).

YCTHBI OIpoc
CTYZEHTOB IO
U3y4YEHHOH TeMe

OIIK-2.1,
OIlK-2.2

Wroro no paznery

15

10. Paznmen 10

10.1 YpaBHeHue perpeccuu

15

CamocTrosTensHOe
U3yuCHHE
yueOHOIt n
Hay4qHOU
JIUTEPATyphI
Ilonck
JIOTIOTHUTEIHHON
UH(OPMAIHH 110
3aJlaHHOM Teme
(pabora ¢
oubnuorpaduuec
KHM
MaTepHaIaMu,
CIPAaBOYHHMKAMH,
KaTaJoramH,
CIIOBapsIMH,
SHIUKJIONETUAMH

).

YCTHBIN OIpoc
CTYyJIEHTOB IO
HU3Y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2

Uroro mo paznemy

15

11. Pasmen 11

11.1 PerpeccuonHsbIi ananm3

15

CaMOoCTOSATEIbHOE
H3y4EHUE
yueOHOIl u
Hay4YHOH
JIUTEPaTyphl
TTouck
JIOIOJTHATEIBLHOMN
nH(opManuy 10
33JaHHOM TeME

YCTHBIN OIIPOC
CTYZEHTOB IO
U3y4EHHOH TeMe

OIIK-2.1,
OIIK-2.2










(pabora c
6ubmuorpaduuec
KUM
MaTtepuanamH,
CIIPaBOYHHMKAMHU,
KaTaJIoraMHy,
CIIOBapsIMH,
SHIUKIIONCTUSIMH

).

Uroro mo paznemy

15

12. Pa3znmen 12

12.1 OCHOBBI IIAaHUPOBAHUS
9KCIIEPUMEHTA

15

CamocrosTensHoe
U3yUuCHHE
yueOHOi u
Hay4YHOU

JIUTEPATYPBI
ITouck
JIOTIOTHUTEIHHON
nH(opMaIHy 10
3aJaHHOM Teme
(pabota ¢
oubnuorpagpuuec
KUM
MaTepHaiaM,
CIPaBOYHHMKAMH,
KaTaJIoraMH,
CIIOBapsIMH,
SHIIMKIIOTIEAUAME

).

YCTHBIH OIpoc
CTYJIEHTOB IO
W3Yy4YEHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroro no pazneny

15

13. Paznen 13

13.1 [InaaupoBanue
9KCHEPUMEHTA MPU TIOUCKE
ONTUMAJIBHBIX YCIOBUI

13,2

CamocrosTensHoe
n3y4YeHue
yueOHOH n
Hay9IHOU
JIUTEPaTyphl
ITouck
JIOTIOTHUTETHHON
UHPOPMALIUH TT0
3aIlaHHON TEME
(paboTa ¢
oubnuorpadpuiec
KHM
MarepuaIamMH,
CIPaBOYHHUKAMH,
KaTaJOTaMH,
CJIOBapsIMH,
SHIUKIIOTIEIUSMU

).

YCTHBIH OIpoc
CTYAEHTOB IO
U3yUYEHHOH TeMe

OIK-2.1,
OI1K-2.2

Hroro no pasaeiny

13,2

14. Pasznen 14

14.1 BueayauropHas
KOHTaKTHas pabora

OIIK-2.1,
OIIK-2.2

Uroro mo pazneny

15. Paznmen 15

15.1 Dk3amen

OIIK-2.1,
OIIK-2.2







Uroro no pazneny

Uroro 3a cemectp

17

34

162,1

OK3aMCH

Hroro nmo gucrumimHe

34

162,1

OK3aMCH







5 O6pa3oBaTe/ibHbI€ TEXHOJIOTHHI

Jnst peanuzanuu mperycMOTPEHHBIX BUJIOB Y4eOHOI paOOThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHI B IPEMOJaBAHUH TUCIUILTAHBI UCTIONB3YIOTCS TPaIULIMOHHAS
1 uHGOPMAITMOHHO-KOMMYHUKAIIMOHHAsI 00pa3oBaTenbHble TexHonoruu. Ilepenaua
HEO0OXOUMBIX TEOPETUUYECKUX 3HAHHI U (HOPMHUPOBAHHE OCHOBHBIX MPEICTaBICHHIA
IPOUCXOAUT C UCTIOIB30BAHUEM MYJIbTUMEIUHHOTO 000PYIOBAHHUS.

[Tpu nmpoBeeHNU MPAKTUYECKUX 3aHITHIA UCTIONB3YIOTCSA paboTa B KOMaHE
MEeTOAbI MH()OPMAITMOHHBIX TEXHOJIOTHH.

6 YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOAITEIbHON PadoThl 00y4aroIHUXCs

[IpencraBieHo B mpUIoKeHUH 1.

7 OueHOYHbBIE CPeICTBA /I NPOBEAeHHS MMPOMEKYTOYHOM aTTeCTAlNH
[IpencraByieHsl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMYeCcKOEe M HH(POPMALIMOHHOE 00ecieyeHre TUCIUIIMHBI

a) OcHoBHas JUTEpaTypa:

1. Cargees, [I.11. OCHOBBI Hay4HBIX UCCIEIOBAHMI, OpraHU3alUs U TIIAaHUPOBAHHE
skcnepuMeHnTa : yueoHoe nocobue / JI.1. CarneeB. — Kazans : KHUTY, 2016. — 324 c. —
ISBN 978-5-7882-2010-9. — TekcT : 27eKTpOHHBIN // DIEKTPOHHO-OMOINOTEUHAS CHCTEMA
«JIampy : [caiit]. — URL: https://e.lanbook.com/book/101880 (maTa obparienus
15.03.2026). — Pexum goctyna: i aBTOPHU3. TTOJIH30BaTENCH.

0) JlonmosiHnTeILHAS JIMTEPATYypAa:

1. JlykepsinoB, C.M. OCHOBBI HMH)XEHEPHOTO JKCIIEpUMEHTa: YdueOHoe mocobue /
JlykesanoB C.U., [TanoB A.H., BacunseB A.E. - M.:11| PUOP, HUL] UH®PA-M, 2023. - 99 c.:
- (Bricmiee obOpasoBanue: bakanaBpuar) - Pexxum JIOCTYTIA:
https://znanium.ru/catalog/document?id=427796 (nmata oOpamenus 15.03.2026). — Pexum
JOCTYyTIA: TI0 TIOATIHCKE.

2. Mkmsap, M. @. OcHOBBI HAyYHBIX UCCIEAOBaHUH : yueOHOe mocoOue 1y OakaaaBpoB
/ M. ®@. Mxmsp. - 9-e uzn. - Mocksa : Uznarenscko-ToproBast kopropanus«/lamkos u K,
2022. - 208 c¢. - ISBN 978-5-394-04708-4. - Texkcr : osnexkrponsusiid. - URL:
https://znanium.com/catalog/product/2083277 (mata oOpamenuss 15.03.2026). — Pexum
JIOCTYyIA: 110 MOATHUCKE.

3. PeikkoB, M. b. OCHOBBI HAay4HBIX HCCIEAOBAaHUNA M H300peTATENhCTBA : ydeOHOE
nocobue aisa By3oB / U. b. PeikkoB. — 7-e u3g., crep. — Cankr-IletepOypr : Jlanp, 2024. —
224 c. — ISBN 978-5-507-50443-5. — TekcT : 31ekTpoHHBIA // JlaHB : AJIEKTPOHHO-
oubmuoteunast cucrema. — URL: https://e.lanbook.com/book/433217 (mara oOparmienus:

B) MeToanveckne yKazaHusi:

1. OCHOBBI Hay4YHBIX HCCIEIOBAaHWH : METOAWYECKHE yKazaHus / coctaButenu b. T.
Mapteinos, I'. I. boromac. — Cankt-IletepOypr : CIIOIJITY, 2018. — 24 ¢. — Teker :
UIEKTPOHHBIN // OnekTpoHHO-OuOimoreuyHas cucrtema «Jlamp» :  [caiir]. — URL:
https://e.lanbook.com/book/111136 (mata obpamenus 15.03.2026). — Pexum moctyma: amns
aBTOPU3. MTOJIL30BATEICH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypChl:

IIporpammHuoe o0ecnieyeHue

HanmenoBanue
110
7Zip cB00OIHO pacnpocTpansemoe [10 6eccpodHo

Ne norosopa Cpoxk nefcTBuUS JTULIEH3UH




FAR Manager cB00OTHO pacnpocTpansemoe [10 OecCpoIHO
MS Office 2007 | i, 35 1 17.09.2007 Geccpoumo
Professional

STATISTICA B.6 |K-139-08 ot 22.12.2008 OeccpoyHO

IIpodeccnonanbHblie 62361 JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanwue kypca

CcrUIKa

DnekrpoHHbIe pecypchl oubmmoreku MI'TY um. I'.1.
Hocosa

https://host.megaprolib.net/M
P0109/Web

denepanbHOE rOCYAapCTBEHHOE OOKETHOE
yupexaenue «denepanbHblii HHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH

URL: http://www]1.fips.ru/

HanmonansHast nHGOpMaIMOHHO-aHATUTHYECKAS

cuctema — Poccuiickuii MHIEKC HAay4YHOI'0O HUTHPOBAHUSA
(PMHL)

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

OnexTpoHHas 6a3za nepuoaudeckux uznanuii 000
«BHUC»

https://eivis.ru/

9 MartepuajibHO-TEXHUYECKOe o0ecriedeHne TUCUUIIMHBI (MOIYJIs1)

Tun n Ha3BaHUWE ayIUTOPHUH

OcHalenue ayiuTopun

Jlexuuonnas ayautopus (123, 227)

MynbsTUMEAUITHBIE CPENCTBA XPAHECHHUS,
nepeayy MIpeCTaBIeHusI HH(OpMaIUU

Komnbrorepnsiii kinacce (227a)
MSOffice,
JIOCTYTIOM

HepCOHaJII:HBIe KOMITIBIOTCPBI C IIAKCTOM
BBIXOJOMB

Nuatepuer u ¢
B ANEKTPOHHYIO

MH(POPMALMOHHO-00Pa30BaATEIBEHYTO
CpeyyHHBEpCUTETA

I[Tomerienne I8 CaMOCTOSTEILHON

paboTel oOyJaromuxcs (227a) MSOffice,

HepCOHaJ'ILHBIeKOMHBI-OTepr C

IIaKECTOM

Matlab+Simulink,BeIxomoM B
WHTepHeT U COOCTYNOM B AIIEKTPOHHYIO
WH(GOPMaIIMOHHO-00Pa30BaTEIbHYIO CpPEy
YHHBEPCHTETA

Y4eOHble ayAUTOPUM Ui TPOBEICHHS
IPYIIOBBIX u VHIMBHU1yaJIbHBIX
KOHCYJIbTAllUi, TEKYLIEro KOHTPOJIS H
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Ipuioxkenne 1
Y4eOHO-MeTOANYECKOE O0ecTieYeHHe CAMOCTOSITeIbHON PadoThl CTYICHTOB

AyoumopHas camocmoamenvHas paboma cmyOeHmo8 HA NPAKMUYECKUX 3AHAMUAX
ocywecmensaemcss noo KOHmMpoJeM npenooasamens 6 6ude peuleHus 3a0ad, Komopule
onpedensem npenodasamens 01 CmyOeHma.

IIpumepnsvie ayoumopHwvle KOHMPOIbHbIE paOOMbL

HOPMAJIBHBIN 3AKOH PACHPEIEJIEHUSI CJIYYAMHOMN BEJINYNHBI

IIpumep. OnpenenuTs BEPOATHOCTb TOTO, YTO CONPOTUBIIEHUE PE3UCTOPOB B IApTHUH,
MPUTOTOBJIEHHOM K OTIpaBKe, HEe mpeBocxoaut 50 OM, eciii u3BECTHO, 4TO t: =45 OM u o = 25
OM’, 3aKOH pacrpe/ieIeHHsi HOPMabHBIH.

OCHOBHBIE 3AJAYU MATEMATHUYECKOM CTATUCTUKH

IIpumep. TpeOyercs OLIEHUTh MaTEMaTHUECKOE OXKHIaHUE TOKA MEePETOPaHusl MIIABKHX BCTABOK
naptuu npenoxpanutened tumna [IP-2 ¢ HOMHMHaNBHBIM TOKOM OTKIIO4YeHUs lone =100 A, ecnm
U3BECTHA TEHEpallbHasl JUCIEpPCHs TOKa IeperopaHuss (Ha OCHOBAaHUM IPEABIAYIIMX

o er; o
WCTIBITaHKM), paBHass ¢ = 25 A’ U pe3ysibTar OJHOrO MCIBITAHUS MPETOXPAHUTENS U3 ITOM

naptuu [y = 95 A. 3akoH pacnpeeleHus] 3HAYEHHW TOKa IeperopaHusi HOpMalbHbIA. Jls
pelieHns 3aJa4n ucrnoiib3yeM U-pacnpeieneHue.

IIpumep. Omnpenenuts 06beM BBHIOOPKH (KOJIMYECTBO M3MEPEHUI), MO3BOJISIOMINN OLEHUTH [

TOKa IIeperopaHus NpeaoXpaHuTenel ¢ TodHoctblo = 1 A u ¢ p = 0,95, ecu U3BECTHO, UTO

i =16 A2
CA ) 2
4 1.96

n= =63,

Ipumep. IIpu o6padoTke BrIOOpKH u3 10 HaOMOAEHHMI 3HAYECHUN E€MKOCTEH KOHJICHCATOPOB

MOJYy4EeHO C =98 mk. N3BecTHO, 4TO 3aKOH pacnpeacsieHus: HOPMaJIbHbIM, T = 25 kD>
IIpoBeputs runoresy o Tom, uto Uc =100 MkD, T.€. Ho: tic = 100 Mx®@; H: e # 100 MxD.

CTATUCTHYECKHUE KPUTEPUU U UX IPUMEHEHUE
Kpurepuii CtblogenTa

IIpumep. Mmeercs T n3MEpEHU BpEMEHH OTKIIIOUEHHS MacisiHOro Beikitouatensa 7= 0,05 c;
=008 c; z=0.1c; m=0.1 cu1s=0.06 c.TpeOyercsi ONICHUTH TEHEPATLHOE MAaTEMaTHUECKOE
OKUJAHWE BPEMEHU OTKIIOYEHHUS WU,C JOBEPUTENbHON BeposTHOCTRIO p = 0.95. 3akon
pacrpeneneHns HOpMaabHbIM.

IIpumep. /{15 ycinoBuii npeapAyIiero NpuMepa NpoBepuTh THUIIOTE3Y O TOM, 4TO (= 0,05¢ Ha
ypoBHe 3HauuMoctu g = 0,05, 1.e. Ho:t: = 0.05¢; Hi: u.# 0,05c¢.

Kpurepuii Ilupcona

T .
MNpumep. OmNpeennTh HHTEPBATLHYIO OLEHKY  + ¢ p = 0.9 HOPMATBHO PACIIPE/IEICHHOMN

o o o &
CJIy4anHOHW BCJIMYWHBL X €CJIM Ha OCHOBaHWHU OCCATHU U3MCPCHUU MMOJTYYCHO vo=2,



IIpumep. IlpoBeputh rHUMOTE3y O TOM, YTO TEHEpajbHas JUCHEPCUsS HOPMAJIbHO

. 7

. - (
pacrpeneneHHon ciyyaiHoi BennunHbl X, Ho: =4 (H1: '+ #4), Ha ypoBHE 3HaYMMOCTHU

g= 0.1 m1s ycnoBuii npeaplIyIiero npuMepa.
Kpurepuii ®umepa

IIpumep. CpaBHMBAIOTCS MOKa3aHUS JABYX BOJBTMETPOB, KaxabiM npruOOpoM MpOU3BEACHO IO
o .H'.:
CEMb 3aMEpOB, TIPUYEM JMCIIEPCHs MOKa3aHui mepBoro mpubopa coctasnser ! = 10.2 B a

52 .
BTOpOro — "2 = 3.8 B%. HeoO0X0MUMMO BBEIACHUTH, YeM OOYCIOBIEHO PACXOXKICHUE TUCIIEPCHIA:
160 BTOpOIi mprbop Oolee ToUeH, OO0 pacXoXkKICHUE AUCTIEPCHIA CIy4ailHo.

Kpurepnii Koxpena

IIpumep. [IpoBeputs runoresy 06 OAHOPOIHOCTH YETHIPEX BBHIOOPOUHBIX IAMCIEPCUM, PaBHBIX

5 52 57 5,
L =38; * =2u "+ =10, uonpeneneHusbix ¢ f= 10 Ha ypoBHE 3HAYUMOCTU g=

0.05.

T-KpUTEepHH

IIpumep. Ha ogHOM M3 MSATH OJIMHAKOBBIX arperaToB (TPEThEM), BBIMOJHSIOMINX OJHOTHUITHBIC
orcpanuu, ObLIH BHCAPCHBI MCEPOIIPHUATHUA 110 3KOHOMHHU IJICKTPOIHECPTHH. OHCHI/ITI) nux
3G (HEeKTUBHOCTh, €CIH 3apPETUCTPUPOBAHHOE MECAYHOE TMOTPEOJICHHE DSHEPTUd KaXKIbIM
arperatom coctasisier W; = 10 MBtu; W, = 12 MBt4; W3 = 8 MBT1uy; W4 =9 MBT4; W5 =11
MBrTtu. Kak u npeanonaraiaochk, pacxo/l SHEpPTUM Ha TPETheM arperate MuHUMajieH. Heobxonumo
BBISICHUTb, 4YeM OOYCJIOBJIEH MHHUMAJIbHBIA pacxoj] Ha TPETheM arperate — ClydallHbIM
OTKJIOHEHHUEM WJIM BHEJIPEHHBIMU MEPOIPUATUIMM.

JUCHEPCUOHHBINA AHAJIN3

IIpumep. PaccmoTpumM JaHHBIE IO CPOKY CITYKOBI TIEKTPHUUECKUX JIAMIT B YETHIPEX MapTHIX.
Tabmua 10.1
Pe3ynbTaThl H3MepeHus CPOKa CITYIKOBI JIaMIT

naNEHH Cpok ciryx0sbI anekTposnamn X (B Y " X
P THICSIYAX YACOB) &

JIaMII
1 1,60; 1,61; 1,6?;81668; 1,70; 1,72; 11,76 7 1,68
2 1,58; 1,64; 1,64; 1,70; 1,75 8,31 5 1,66

1,46; 1,55; 1,60; 1,62; 1,64; 1,66;
3 174 1.82 13,09 | 8 1,64
4 1,51; 1,52; 1,53; 1,67; 1,60; 1,68 9,41 6 1,57
42,57 | 26 1,64

JUis M3roToBNEHUs] KaXJIOW MapTUHU JIaMI ObuIa B3siTa MPOBOJIOKA Pa3HBIX COPTOB; BCE
MIPOYHE YCIOBUS MPOU3BOJCTBA ObUIM OJIMHAKOBBIMU /7Sl Kaxk 10 napTuu. TpeOyeTcs BBISCHUTD,
OTIMYAIOTCA JIM TapTHM JIaMII MEXIy co0oi 1o cpoky ciyxObl. Ecim ortBer Oyner
MTOJIOKHUTENBHBIM, TO MOKHO JIyMaTh, UTO Ka4e€CTBO IIPOBOJIOKHU JIEWCTBUTENIBHO BIMSET HA CPOK
CIIy’)KOBI, M, CIEIOBaTeIbHO, M CTaHJAPTU3ALMHM TPOMU3BOJICTBA DJICKTPUUECKUX JIaMIl
HEO0OXOJUMO JOCTUTHYTH OOJIbIlIEH OJTHOPOTHOCTH NMPOBOJIOKH BO BCEX MAPTHSIX.

IIpumep. HeoGxonumo MpoBepHUTh HYJIEBYIO THIOTE3Yy, COCTOSIIYI0 B TOM, YTO HCXOJHBIE
pa3Mepsl NpokaTa Ha IPOBOJIOYHOM CTaHE C MHOTOBAJIKOBBIMU KallMOpaMu HE BIIHAIOT Ha
pa3Mepsl IIpoKaTa IOCJIe NMEPBOM KIETH ABYXKJIETEBOIO INMpOKAaTHOro craHa. C 3TOH ILENbro



IIPOBOJIMJIACH MPOKATKa 00Pa3L0B MPOBOJIOKU C pa3HbIMU MCXOAHBIMM JuaMeTpamu: 6,39 MM u
6,12 mm. Ha BbIXoz€e mocse KJIeTH IpOBOJMIIOCh U3MEPEHNE Pa3MepOB MPO(UIIS IO JHATOHAIAM

«d» ¥ B HAIpaBJICHUH 00KATHS «ay.

Tabmnuua 10.7

Pe3ynbrarhl uamMepeHus pa3mMepoB MPOQUIIsl PU MPOKATKE MPOBOJIOKH THaMeTpoM 6,39

Ta6muna 10.8

MM
Ne pasmep | Cpennme | IlpeoGpaszoBannoe | Ilpumeuanue
o0pasmo 3HAYCHMsI | CpeaHee 3HAUCHUE
B pa3mepoB,
MM

1 a 5,198 18 Kaxnoe

d 6,440 240 3HAYCHUE
2 a 5,204 24 pasmepa

d 6,448 248 YBEJIUYCHO B
3 a 5,200 20 1000 pas u

d 6,470 270 YMEHBIIICHO:
4 a 5,192 12 «a» - Ha

d 6,444 244 5180 «d» -
5 a 5,196 16 Ha 6200

d 6,440 240

Pe3ynbrarhl u3MepeHus pasMepoB MPoQUIIsl MPU MTPOKATKE MPOBOJIOKH THaMeTpoMm 6,12
MM
Ne Pasmep | Cpennue | [IpeoOpazoBannoe | [Ipumeuanue
o0pasio 3HAYCHMS | CpeJHEe 3HaUeHUe
B pa3mepoB,
MM

1 a 5,191 11 Kaxnmoe

d 6,205 5 3HAYCHHUE
2 a 5,188 8 pazmepa

d 6,198 -2 YBEINYCHO B
3 a 5,186 6 1000 pas u

d 6,202 2 YMEHBIIICHO:
4 a 5,185 5 «a» - Ha

d 6:216 16 5180 «d» -
5 a 5,182 2 Ha 6200

d 6,212 12




3aganus

1. IIpoBecTu OIEHKY BIMSHUS M3MEHEHUH Ipejesia TEKydeCTH IMPOKAThIBAEMOro MeTajula Ha
OTKJIOHEHHsI pPa3MepoB MNpoduis mociae NPOKATKH B MEPBOH KIETH YEThIPEXKIETbEBOTO

IIPOKATHOT'O CTaHa.

Taomuma 10.11

PesynbTarhl u3MepeHus pa3MepoB Mpoduist mpu MpoKaTKe MPOBOJIOKH C MPEIEIOM
TeKydecTn MeTama 43 kre/Mm?.

No pasme | Cpemnue | IIpeoOpazoBanno | [Ipumedanue
o0pa3mos | p 3HAUYCHUS | € cpenHee
pa3MepoB, | 3HAUCHHE
MM
1 a 5,192 -8 Kaxmoe
d 6,558 -62 3HAYCHUE
2 a 5,221 21 pa3mepa
d 6,660 40 YBEJIMYCHO B
3 a 5,227 27 1000 pas u
d 6,660 50 YMEHBIIICHO:
4 a «a» - Ha
d 5200
5 a «d» - HA
d 6620

Taomuma 10.12

PesynbTarel u3mMepeHus pazMepoB Mpodus mpu MpoKaTKe MPOBOJIOKH C MPEIEIOM
TeKy4ecTH MeTamia 65,9 krc/mMm?

No Pasmep | Cpegnue | [IpeoOpazoBannoe | [Ipumeuanue
o0pasio 3HAUCHMs | CpeJHEe 3HaUYCHUE
B pa3MepoB,
MM

1 a 5,225 25 Kaxmoe

d 6,684 64 3HAYECHHUE
2 a 5,229 29 pa3mepa

d 6,650 30 YBEJIIUYEHO 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
S a 5,232 32 «d» - Ha

d 6,626 6 6620

2. IlpoBecTu OlEHKY BIUSHUS H3MEHEHHH Kodd¢uimeHTa TpeHus B oyare jaedopmaiuu Ha
OTKJIOHCHHSI pa3MepOB MPOQIIIS TOCTIE TMPOKATKU B TIEPBOM KIICTH.



Taomuma 10.15
PesynbTaThl 3MepeHus pa3MepoB MpopuIs Ipy NPOKaTKe Ha CyXHX BaJIKax

Ne pasme | Cpennue | IlpeobpazoBanHo | [Ipumedanue
o0pasioB | p 3HAYCHMs | € cpeaHee
pa3MepoB, | 3HAUYCHUE
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYCHHUE
2 a 5,229 29 pa3mepa
d 6,650 30 YBEITUYCHO B
3 a 5,220 20 1000 pa3z u
d 6,651 31 YMEHBIIEHO:
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

Pe3ynbTaThl M3MepeHUs pa3MepoB MpOouIIs NPy NPOKATKe MPOBOJIOKU C MUHEPAIbHBIM MacliOM

Ne Pasmep Cpennue | IIpeoGpazoBannoe IIpumeuanue
00pa3uoB 3HAYEHMs] | CpEHEE 3HAYCHUE
pa3MepoB,
MM
1 a 5,184 -16 Kaxmoe
d 6,527 -93 3HAYECHHUE
2 a 5,178 -22 pasmepa
d 6,521 -99 YBEJIMYEHO B
3 a 5,181 -19 1000 paz u
d 6,544 -76 YMEHBILIEHO:
4 a «a» - Ha
d 5200
5 a «d» - Ha
d 6620

3. IIpoBecTu OLEHKY BIMSHHA W3MEHEHUN BEJIMYMHBI HATSDKEHUS MEXIy IEPBOM U BTOpPOU
KJIETBIO MTPOKATHOTO CTaHA Ha OTKJIOHEHUs pa3MepOB MPO(UIIS 1mociie MPOKATKA B IEPBOH KIIETH.



Taomnuma 10.19
PesynbraThl M3MepeHus pa3MepoB MpouiIs Ipy NpOKaTKe MPOBOJIOKH 0€3 HATSKEHUS

Ne pasmep | Cpennue [Ipeobpaszosa | [Ipumeuanue
o0pasio 3HAYCHUS HHOE CpeJiHee
B pa3MepoB, MM | 3HAYEHHUE
1 a 5,291 -9 Kaxmoe

d 7,053 53 3HAYCHUE
2 a 5,303 3 pa3mepa

d 7,054 54 YBEJIMYECHO B
3 a 5,329 29 1000 pas n

d 7,098 98 YMEHBIIICHO:
4 a 5,334 34 «a» - Ha

d 7,045 45 5300
5 a 5,340 40 «d» - Ha

d 7,084 84 7000

Tab6muma 10.20

Pe3ynbTaThl M3MepeHus pa3mMepoB MpouiIs Py MPOKaTKe MPOBOJIOKHU ¢ BETMYHMHOMN
MeEXKJIIeTeBoro HatspkeHus 500 kre.

Ne Pasmep Cpennue ITpeoOpa3oBanHOE [Ipumeuanue
00pasmo 3HAYEeHMSI cpellHee 3HaUeHHe
B pazMepoB, MM
1 a 5,185 -115 Kaxmoe
d 6,922 -78 3HAYCHHUE
2 a 5,247 -53 pasmepa
d 7,083 83 YBEITUYCHO B
3 a 5,223 =77 1000 pa3 u
d 6,908 -92 YMEHBIIICHO:
4 a 5,219 -81 «a» - Ha 5300
d 7,079 79 «d» - Ha 7000
5 a 5,224 -76
d 6,959 -41

Ha ogHOM M3 5 OJZHOTHNHBIX TEXHOJIOTMYECKHX arperaroB (Ha 4eTBEPTOM) BHEIPEHBI
MEpONPUATHS, 32 CUET KOTOPBIX MPEANOJIOKUTENEHO MOXHO MONYy4UTh 3(P(HEKT OT 3KOHOMUU
aneKkTpo3Heprun. B TedyeHum 6 MecsueB Ha arperatax MpPOU3BOAWINCH H3MEPEHHS
noTpeOIeHHON ANIeKTpo3Heprun. Pe3ynbraTsl npeacTaBieHbl B Tabu1e

Homep Bennuuna norpebienus
arperara AIIEKTPOIHEPIUH 110 MECALIAM,
MBrTt*4ac
| 10 104 10,8 9,5 10,1
2 99 10,2 11 10,9 9,7
3 9,7 96 10,1 9,8 10,1
4 94 95 95 10 93
5 98 99 103 10,4 10,1

HeoOxonumo BBISICHUTB, JEHCTBUTEIBHO JIM BHEIPEHHBIE MEPONPUATUSACYILIECTBEHHBIM
00pa3oM BIUSIOT Ha HOTPEOIEHHYIO IEKTPOIHEPTHUIO.



YPABHEHUE PEI'PECCUHA

Ipumep. Omnpenenuth KOdQPHUIMEHTHI perpeccuu MOJEIH 1-ro TMmopsiaka Ha OCHOBaHUH
clieayomen TabIuIbl pe3yIbTaToB.

Tabauua 11.1
Pe3ynbTarhl 3KCIepuMeHTa

X 0 1 2 3
Y 1.2 5.8 15.5 28.6

ANpuoOpHO W3BECTHO, YTO Y — HOPMAJIBHO paclpeielieHHas Cily4ailHas BEJTUYMHA C
MOCTOSIHHOW TUCTIEPCUEH.

IIpumep. Onpenenuts ko3hduIMEHTH perpeccud 2 MopsAKa MO JaHHBIM MPEeAbLAYIIEro
npumMepa.

PETPECCUOHHBIN AHAJIN3

IIpumep. IIpoBecTH perpecCHOHHBIM aHaIu3 YpPAaBHEHWM, IIOJYYEHHBIX B MPEAbIIYIINX
puMepax

A

Y=-1.01+9.19-X;

Y =1.12+282 X +213 -X°

SJEMEHTHI INTAHUPOBAHMS DKCIIEPUMEHTA. TIOJTHBINA
®AKTOPHBIN SKCIIEPUMEHT

Mpumep.

B naGopaTopHBIX YyCIOBUAX HMCCIEAYETCS! BIUSHUE OTKIOHEHUH HAIpPSHKEHUS U YacCTOTHI
IUTAIOIIEl CETHM Ha DHEPreTHYECKHE XAapaKTEpPUCTUKH CAMOIO  pacHpOCTPaHEHHOTO
AJIEKTPONPUEMHUKA — ACHHXPOHHOTO ABurareis. Mcnsityemslit anekrpoasuratens tuna AO-41-
2, Paom= 5 kBT. B xauectBe dyHkImu 11enu (OTKINKA), B YACTHOCTH, PACCMATPUBAETCS MOJHBIH
TOK, TOTpeOsIieMblii U3 ceTH. Bce OmbIThl MPOBOIMIUCH, ¢ HEM3MEHHOW HArpy3Koi Ha Baly,
paBHOW HOMMHAJIBHOW (KOHTPOJHPYEMBIH, Heperynupyembiii Qaxtop). BapbupyembiMu
daxropamu seisitorest HanpspkeHue X, (U) i wactota X,( /) ceTH, mo3ToMy sl ONBITOB BBIOpaH
wian [1®D 27, Ba3oBble YPOBHM M MHTEPBAJILI BAPHUPOBAHUS PUHATHI cienyromue: Uy = 220 B;
AU =20 B; fo =50 I';; Af=5 I'. 1)1 ONICHKH AUCIIEPCHH BOCIIPOU3BOIUMOCTH B KQKIOW TOUKE
IUIaHa MPOBEICHO M0 JBa MapajlieNIbHbIX OnbITa. ONbITH ObLIM PAaHAOMHU3UPOBAHBI C TOMOIIBIO
TaOJIMLBl CIydallHBIX YHCENl, IPUYEM IMOCIEA0BATENbHOCTh MPOBEIEHUS OIBITOB NPUHATA B
cnenyromeM nopsanke: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 5 mo 8 COOTBETCTBYIOT MapajieIbHbIM
OTIBITAM.

[Tomyuens! cnenyromue pe3yabTaTbl (ONbITH IPUBEAEHBI IO HOPSIKY).

i Xo X1 X2 X1X»2 = q_;
Y, Y2 Y
- f 100 98 9.9 0.0
.- 89 85 87 0.08

D4 18 121 018
bobo 02 106 10.4 008

=~ o PO —m
+ + + +
I
-+
1




CocraBuTh 11aH dkcriepumenta (IIOD 2%), onpenennuTs ypaBHEHHE PETPECCUH, MTPOBECTH

€ro aHaJIu3.

Bueayoumopnas camocmosmenvnas paboma cmyoeHmos ocCywecmeisiemcs 6 6uoe
npopabomKu peKoMeHOYeMOu umepamypvl u MAamepudnd, U3YYeHHO20 HA NPAKMUYECKUX

3AHAMUAX.

3adanus 015 6HeayOUMOPHOL CAMOCMOAMENbHOU pabomol

1. Tlo skcnepuMeHTaNbHBIM JaHHBIM, IPEACTABICHHBIM B TAOIUIIE, TOIYYUTh
ypaBHEHHUE PETPECCUU U IPOBECTH €T0 aHAIIU3

1.1

X 0 3 45 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 5,5 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 7 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 1,5 3,5 5,5 7 9 10
Y 0 0,5 1,5 2,5 3.5 5 6
1.8
X 0 1 3 5 6 7
Y 0 1,5 4 6,5 7.5 10

2. CnymaHupoBaTh HKCHEPUMEHT U 00paboTaTh ero pe3yabTaThl

2.1.

Uccnenyercs BIUSHHE HAMPSOKCHUS CETH W TEMIIEPATYPhl OKPYIKAKOIIETO
BO3IyXa HAa BpEMs BBIIEPKKU peje MOCTOSHHOTO TOKa. ba3oBble ypOBHH
BapbUPYCMBIX (baKTOpOB U UHTCPBAJIbl MU3MCHCHUS TPUHATHI CICAYIOLIIUC: IJIA
Hanpsokenns Up=220 B, AU=20 B; mia temnepatypsl t,=25°C, At=10°C. Ilpu

MpeABapUTEIbHOM  MPOBEACHUM  JKCIEPUMEHTAa  MOJIYYeHbl  CIECAYIOIINE
pe3yNbTaThI
U t°C Bpewmsi BbIIEpKKH, CEK.
200 15 1
240 15 0,9
200 35 1,2
240 35 1,1

CocraBuTh 1iaH skcriepumenta (IIOD 2%), onpenennuTs ypaBHEHHE PETPECCUH, MTPOBECTH

€ro aHaJiu3.




3. IlpoBecTu qUCNIEpCUOHHBIA AaHAIN3

3.1.MmeeTcss 5 mapTHil SJIEKTPUYECKHX aKKyMYJISTOPOB, M3rOTOBJIEHHBIX Ha
Pa3NMYHBIX OPEANpUATHAX. B Kaxmoil mapTuu oTOMpamuch aKKyMYJISTOPBI JUIS
UCHIBITAHUHN U OTIpeAeNsiics UX cpok ciryk0bl. Heo6X0a1MO BBISICHUTD, BIUSET JIH
TCXHOJIOTHUSA HM3TOTOBJICHUA AKKYMYJIATOPOB Ha PAa3JIMYHBIX NOPCANPUATUAX Ha
CPOK HX CITy>KOBI.

Howmep Cpoxk ciyk0bl aKKyMYJISITOPOB, JIET
PEANPUATHS
1 5 5,1 53 49 55 54
2 48 52 53 477 48 45 44
3 46 4,7 58 49 51 53 48
4 45 48 53 52 49
5 52 5,7 49 48

3.2. Ha ogHOM U3 5 OAHOTUIIHBIX TEXHOJOTUYECKUX arperaTroB (Ha YETBEPTOM)
BHE/IPEHbI MEPOIIPUATHS, 3 CUET KOTOPBIX HPEANOIOKUTETLHO MOYXKHO HOTYYUTh
3P PEKT OT SIKOHOMUH IEKTPOIHEPrun. B Tedennn 6 mecsieB Ha arperarax
HPOM3BOIMIINCH U3MEPEHUSI TOTPEOICHHOM 31eKTpoIHeprun. Pe3ybratsl
IIPEJICTaBJICHbI B Ta0IMIIE

Howmep BenuunHa notpediaeHus 3JeKTPOIHEPTUH 110 MecsaMm,
arperara MBT*4ac
1 10 104 10,8 9,5 10,1
2 99 10,2 11 109 9,7
3 97 96 10,1 98 10,1
4 94 95 95 10 93
5 98 99 10,3 104 10,1

Heo06xonuMo  BBIACHUTH, JEWCTBUTENBHO JIM BHEJIPEHHBIE MEPONPUATHS
CYILECTBEHHBIM 00pa30M BIHSIOT Ha HOTPEOICHHYIO 3JIEKTPOIHEPTHIO.

3.3. Pemuth aHamoruyHyo 3aj1auy ¢ pe3yjabTaTaMu, NPe/ICTaBICHHBIMU B Ta0JIHIIE

Howmep Benuunna notpebiieHus 31eKTpo3Hepruu no mMecsauam, MBT
arperata
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




Ipuio:xkenne 2
Ouyenounvle cpedcmea 013 NPOGEOCHUA NPOMENCYMOUHOU AmMmecmayuu

a) Ilnanupyemblie pe3yJbTaThbl 00yYeHHS] M OLCHOYHbIE CpeaCTBa AJs NPOBeJIeHUs!
NMPOMEKYTOYHOM ATTeCTALMU:

Kon WNunukarop OneHouHbIE CpeCTBA
UHIUKATOP JOCTUKCHUS
a KOMIICTCHII

OIIK-2: Cnocob0eH mMpUMeHSITb COBPeMEHHbIe METOAbl HCCIeA0BAHMSI, OLEHUBATHL M
NMPeICTABJISATH Pe3yJbTAThl BHINIOJHEHHOI PadoThI

OIIK-2.1 BeiOupaer u Vkaszanwvl 6 3a0anusx ons eneayoumopmou
MIPUMEHSET camocmosmenvbroll pabomol
COBPEMEHHBIE 1. Ilo 3apaHHBIM PKCIIEPUMEHTAIbHBIM JAHHBIM
METOBI IIOJIyYUTh YPABHEHHE PErPECCUU
TEOPETUYECKHUX U 2. CnnaHupoBaTh SKCIEPUMEHT U 00paboTarh ero
JKCIIEPUMEHTAJIbHBIX pe3yJbTaThl
UCCJIEJOBAaHUH C 3. IIpoBecTu IUCNIEPCUOHHBINA aHAIU3
Y4ETOM
aBTOMATHU3HPOBAHHbI
X U KOMIIBIOTEPHBIX
CPEICTB
OIIK-2.2 OrneHuBaeT Vkazamnwel 6 nepeune ayoumopnuvix KOHmponbHbIX
IIPEJICTaBIISIET pabom
pe3yJIbTaThl 1. Hcronp30oBaHuE CTaTUCTUYECKUX KPUTEPUEB
BBIIIOJIHCHHOU JUISl OUEHKU TEXHUYECKUX XapaKTEPUCTUK
paboThI B BUJIE IEKTPOTEXHUUECKUX U3AEIINN
OTUYETOB U 2. OueHkKa BIUSHHUS TEXHOJIOTMYECKUX (DaKTOPOB
IIPE3CHTALNN Ha Ka4e€CTBO BBIILYCKAaeMOU MPOTYyKIINH
3. Meroauka onpeaeneHus Ko3pduuneHTon
YPaBHEHUSI PErPECCUH
4. Mertoavka NpoBEACHUS PETPECCUOHHOTO
aHaJIM3a
5. CocraBurtsb 1ian skcnepumenta (I1DO3 22),
OIPENIETUTh YPAaBHEHUE PETPECCUM, IIPOBECTU
€ro aHajiau3

0) Ilopsanox mpoBeneHHsl NMPOMEKYTOYHON ATTeCTAlMM, NMOKA3ATEJM M KPHUTEPHH
OlleHUBAHMSI.

[IpomexyTouHas aTTectanus no AucuuIuiMHe «llmaHupoBaHne 3KCIepUMEHTa» BKIIOYAET
TEOPETUYECKHE BOMPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUarOIIUMUCS 3HAHUH, U
MPaKTUUECKUE 3aJ[aHMsl, BBISBIISIIOIIME CTENEeHb CPOPMUPOBAHHOCTH YMEHUH U BIaJICHUM,
NPOBOJUTCA B (hOpMe IK3aMeHa.

DK3aMeH MO JaHHOW AUCIUIUIMHE TPOBOIUTCS B YCTHOW (GopMe MO dK3aMEHAIMOHHBIM
ouneram, KaxIblii M3 KOTOPHIX BKJIIOYACT 2 TEOPETHUECKUX BOIPOCAa M OJIHO MPAKTHUECKOE
3aJlaHueE.

IToxa3aTenn U KPUTePHH OLICHMBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6ayyioB) — 00yJaromuiics JeMOHCTPUPYET BBICOKHI ypOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMaTH4YecKoe M TIyOoKoe 3HaHue
y4eOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPaKTUYECKHE 3a/laHusi, CBOOOJHO OIepUpyeT
3HAaHUSIMHU, YMEHUSMHU, IPUMEHSET UX B CUTYalLIUAX MOBBIIIEHHOHN CII0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOy4aromuiics JEMOHCTPUPYET CPEAHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHMS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIE OUIMOKH, HETOYHOCTH, 3aTPyAHEHUS TMpU aHAIUTUYECKUX OIepalusx,



NepeHOoce 3HaHUN U YMEHUI Ha HOBBIE, HECTAHJJAPTHBIE CUTYaLUH.

— Ha OLEHKY «YyAOBJIETBOPUTEJBHO» (3 Oamna) — oOyyaromuiicss JEMOHCTPUPYET
IIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLUIH: B XOA€ KOHTPOJBHBIX MEPONPHUATUI
JOMYCKAIOTCSl OUIMOKH, TPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWW, YMEHHH, HaBBIKOB,
00yyYaroIMiCs. MCIBITHIBAET 3HAYMTENbHbBIE 3aTPYJHEHHUsS IPH ONEPUPOBAHMM 3HAHUSAMHU U
YMEHHUAMHU NPU UX NIEPEHOCE HA HOBBIE CUTYALIUN.

— Ha OIICHKY «HEYJOBJIETBOPHUTEJbHO» (2 Oamna) — oOydarouuiicss JeMOHCTPUPYET
3HaHus He Oonee 20% TEOpETHUECKOro MaTepuala, JIOMyCKaeT CYLIECTBEHHbIE OIIMOKH, He
MOJKET ITOKa3aTh MHTEJUIEKTyallbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeYyIO0BJIeTBOPHUTEeabHO» (1 Oamn) — oOyuarommiicss He MOXKET IOKa3aTh
3HAHUs Ha YPOBHE BOCHPOM3BEAEHUS M OOBSCHEHUS HMH(OpMalUKM, HE MOXKET I0Ka3aTh
MHTEIIJIEKTYaJIbHbIE HABBIKU PELIEHMSI POCTHIX 33a4.



