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JIncrakryaausanuupadodeiinporpaMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3acefanuu Kadeapsl ABTOMATH3UPOBAHHOTO 3JICKTPOIIPHUBOA U

[Iporokom ot 20 . Ne
3aB. kadenpoii A.A. HukoinaeB

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHOTO 3JICKTPONPHUBO/IA U

IIporokom ot 20 . Ne

3aB. kadeapoii A.A. Huxonaes

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMAaTU3UPOBAHHOTO JICKTPONPHBOJIA U

IIporokom or 20 . Ne
3aB. kadeapoii A.A. HukoinaeB




1 HeanocBOeHUSIAMCUUILINHBI (MOTYJIs1)
[{enbto OCBOEHUS TUCUUIUIMHBI SBIsieTCsS (pOpMHUpPOBaHUE Y CTYJCHTOB ICHOTO
MIpe/ICTaBICHUS] O IPUHIUIIAX OpraHU3alui SKCIIEPUMEHTA, O METOAaX OLIEHKH BIIUSHUS

CIIy4aiiHbIX (DAKTOPOB Ha PE3yJIbTAThl SKCIEPUMEHTA, O AUCTIEPCHOHHOM U PErPECCUOHHOM
aHaJin3e, O MPUHIMIAX MOCTPOEHUS IUIAHOB IKCIIEPUMEHTA

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOTrpaMMbI

Jucnunnuna [nanupoBanue 3KCriepuMeHTa BXOJUT B 00513aTENIbHYIO 4aCcTh y4eOHOIO
IJ1aHa 00pa30BaTEIbHON MPOTPaAMMBI.

Jnst u3ydeHus TUCIUIUIMHBI HEOOXOMMbI 3HAHUS (YMEHHUSI, BIIAJICHUS ),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS AUCIHUILTNH/ IPAKTHK:

VYyeOHast - MpaKTHKA 10 IMOJIYYEHHUIO IIEPBUYHBIX HABBIKOB HAyYHO-
MCCIIEI0BATEIBCKON PabOTHI

CoBpeMeHHBIHaBTOMATU3UPOBAHHBIMAIEKTPOIIPUBO/

3HaHus (yMEHUs, BIIAICHUs ), OJyYEHHbIE IPU U3yYECHUH JAaHHOM JTUCLUIUIMHBI
OyayT He0OXOAUMBI [yl U3Y4EHHSI JUCLUIUIMH/TIPAKTUK:

[TonroroBka k cade u caya rocyJapCTBEHHOIO 3K3aMeHa

[Tpon3BoCTBEHHAs - HAyYHO-UCCIIEI0BaTeIbCKasipaboTa

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYEMbIe Pe3yJIbTAThI 00y4eHHUs

B pesynbraTe ocBoeHMs nUCHUIUTMHBI (Moaysi) «llnaHupoBaHue SKCIIEPUMEHTA)»
oOyJaroIuiics T0bKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSIMHU:

KO[[I/IHI[I/IKB,TOpa I/IHI[I/IKaTOp[IOCTI/DKGHI/ISIKOMH CTCHIIMU

OIIK-2 Cnocoben MNPUMCHATH COBPEMCHHBIC MCTOAbBI UCCIICAOBAHUA, OLICHUBATL U
MPCACTABJIATH PC3YJIbTATHL BBIIIOJIHEHHOM pa6OTBI

OIIK-2.1 BeiOupaeT u mpuMeHseT COBpEMEHHbIE METO bl TEOPETHUECKUX U

SKCIICPUMCHTAJIbHBIX HCCJIEIOBaHUN C Y4YC€TOM aBTOMATU3UPOBAHHBIX U
KOMIILIOTCPHBIX CPCIACTB

OIIK-2.2 OueHuBaeT U NMpeACTaBIAET PE3yNbTaThl BHITOJIHEHHOW paObOThI B BUJIE
OTYETOB U ITPE3CHTALAN




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 8,6 akaJl. 4acoB:

— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 2,6 akKaJl. 4acoB;

— camocTosTenbHas pabota — 234,7 akaJl. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

®dopma aTTecTalui - IK3aMEH

Paznen/ tema
JIUCHUATIIUHEI

Kypc

AynuropHas
KOHTaKTHas paboTa
(B akan. yacax)

Jlek.

11a0.
3aH.

IPAaKT.

3aH.

CamocrosTensHast
paboTacTyaeHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIA
yCIIeBa€MOCTH U
MIPOMEKYTOUHON
aTTeCTaluu

Kon
KOMIICTCHIIHH

1. Pazgen 1

1.1 OCHOBHBIEIOHATHS

0,1

10

CamocrosTenbHOe
HU3y4YeHue
yueOHOil u
Hay4YHOM
JUTEpaTypHI
[Tonck
JIOTIONTHUTEITBHOM
uH(popMaIHy 10
3aJaHHOU TeMe
(pabora c
6ubnunorpaduyec
KHM
MaTepHalaMH,
CIIPaBOYHHKAMH,
KaTaJIoTaMH,
CJIOBApSMH,
OHIUKIONIC AUSIMHU

).

YCTHBII oIpoc
CTYIEHTOB IO
HU3yYEHHOH Teme

OIIK-2.1,
OIIK-2.2

Hroronopasneny

0,1

10

2. Pasnen 2

2.1 Metponorudeckoe
obecrieueHune
3KCHCpHMeHTaJ’[BHbIX
HCCIIEIOBAaHUHI

0,1

0,1

15

CamocrosTenpHOE
U3yucCHHE
yueOHOIt n
Hay4HOU
JIATEPaTyphI
[Tounck
JIOTIOJTHUTENBHOM
HHPOPMAITHH 10
3aJaHHOU TeMe
(pabota c
oubnmorpaguuec
KAM
MaTepuanamu,

YCTHBIH ompoc
CTYIEHTOB 1O
HU3y4YEHHOH Teme

OIIK-2.1,
OIIK-2.2




CIIpaBOYHHUKaMH,
KaTajoramMu,
CJIOBapsMHu,

OHIUKIONICAUAMUA

).

Uroronopazneny

0,1

0,1

15

3. Pazgen 3

3.1 NcTOYHUKHOIHNOOKIIPU
U3MEPEHUAX

0,1

0,1

20

CamocrosTensHoe
H3yuYeHHe
y4eOHOI
Hay4YHOU
JIUTEPaTyphl
Iounck
JIOTIOTHATENBHON
HHPOPMAITHH 10
3a/laHHON Teme
(pabota ¢
oubnnorpaguuec
KAM
MaTrepuaaamu,
CTIPaBOYHHUKAMH,
KaTaJOTaMH,
CIIOBApSIMH,
SHIUKIIOTIE TUSIMU

)-

YCTHBIHN OTIpOC
CTYZAEHTOB IO
HU3y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2

Hroronopazneny

0,1

0,1

20

4. Pasnen 4

4.1 Oueska BIUSHUA
CllyqaiiHbIX (paKTOPOB Ha
Pe3yNbTaThl IKCIEPUMEHTA

0,1

0,1

20,7

CamocrosTenpHoe
n3ydeHue
yaeOHOI 1
Hay4YHOM
JIUTEPATYpPbI
[onck
JOTIOJTHUTENHHOM
HHPOPMAITHH 10
3alaHHON TeMe
(pabota ¢
oubnnorpaguuec
KUM
MaTepHajIaMu,
CIPaBOYHHUKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIETUSIMU

).

YCTHBIH OIIPOC
CTYAEHTOB IO
U3y4EHHOH Teme

OIIK-2.1,
OIIK-2.2

Hroronopasneny

0,1

0,1

20,7

5. Pazgen 5

5.1 XapakTepucTuKu
MOJIOXKEHUACTYy4YalHON
BEJIMYMHBI

0,1

0,1

20

CaMocrosTensHoe
U3y4YCHUE
yaeOHOU 1
Hay4HOU
JIUTEPATypPHI
[onck
JIOTIOTHUTENBHOMN
uH(opMaIH 110
3aJaHHON Teme
(pabora ¢
6ubnuorpadpuyec
KHM

YCTHBIH OIpOC
CTYZAEHTOB TI0
HU3Y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2




MarepHanaM,
CIIPaBOYHHKAMH,
KaTaJoramH,
CIIOBAPSIMH,
SHIUKIIOTICTUSIMHU

).

Hroronopazneny

0,1

0,1

20

6. Paznen 6

6.1 HopmainbHblii 3aK0H
pacnpezieneHus cirydyaiHon
BEJIMYMHBI

0,1

0,1

20

CamocTosiTensHOe
n3yJdeHune
yueOHOM U
Hay4YHOU
JIUTEPATYPhI
TTouck
JIOIOIHUATEILHOMN
“HPOPMAIIUH TT0
3aJJaHHOH TeMe
(pabota ¢
o6ubnuorpagpuiec
KAM
MaTepHaIaMu,
CIPaBOYHHKAMU,
KaTaJIoTaMH,
CIIOBapsMH,
SHIUKIIOTIETUSIMHU

)

YCTHBIH OIIPOC
CTYIEHTOB IO
U3y4YEHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroronopaszaeny

0,1

0,1

20

7. Paznen 7

7.1 OcHoBHEIE3a1aYH
MaTeMaTHIECKOM
CTaTUCTUKU

0,1

0,1

20

CamocTosiTenbHOe
U3yUYeHHE
yueOHOM U
HAay4YHOU
JIUTEPATypPbI
TTouck
JIOTIOJTHUTEIbHON
UH(OPMAIHH T10
3a/1aHHOM TeMe
(pabora c
oubnuorpagpuiec
KUM
MaTepHaIaMu,
CIPaBOYHHKAMH,
KaTaJloTaMH,
CIIOBapsIMH,
SHIUKJIONETUAMH

).

YCTHBII orpoc
CTYIEHTOB IO
U3y4YEHHOU TeMe

OIIK-2.1,
OIIK-2.2

Hroronopasneny

0,1

0,1

20

8. Paznen 8

8.1 CratucThueckue
KPUTEPHUHU U UX IPUMECHCHHE

0,1

0,1

20

CamocrosTenpHOE
HU3y4yeHue
yueOHOI U
Hay4YHOU
JUTEPATYPHI
ITounck
JIOTIOJTHUTENEHOM
nHdopManuy 1o
3aJJaHHON TeMe
(pabota c
oubnuorpagpuiec

YCTHBIH OIIPOC
CTYIEHTOB 1O
HU3y4YEHHOH Teme

OIIK-2.1,
OIIK-2.2




KUM
MaTepHalaMH,
CIIPaBOYHHUKAMH,
KaTaJIOraMHu,
CIIOBAPSIMH,
SHIUKIIOTICTUSIMU

).

Hroronopasneny

0,1

0,1

20

9. Paznen 9

9.1 IucnepcuoHHbIaHaNN3

0,1

0,1

20

CamocrosTensHoe
H3yuYeHHe
yueOHOI
HayJHOU
JUTEPATyphI
[Tonck
JIOTIOTHUTENBHOMN
uH(popMaIuy 1o
3a/laHHON TeMe
(pabota ¢
oubnmorpaguuec
KAM
MaTepuanamu,
CTPaBOYHHUKAMH,
KaTaJoramMH,
CIIOBApSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OTIpOC
CTYZAEHTOB 110
U3y4EHHOH TeMe

OIIK-2.1,
OIIK-2.2

Wroronopaszaeny

0,1

0,1

20

10. Pazgen 10

10.1 YpaBueHueperpeccun

0,1

0,1

20

CaMocrosTensHoe
U3y4eHne
yueOHOil u
Hay4YHOM
JUTEPATyPhI
[Tounck
JOTIOJTHUTENHHOM
HHPOPMAITHH 10
3a/laHHOM Teme
(pabota ¢
6ubaunorpaduyec
KAM
MaTepuanamu,
CNPaBOYHHUKAMH,
KaTaJoTaMH,
CITOBapSIMH,
OHIMUKIIOIICAUSIMHU

).

YCTHBII orpoc
CTYZAEHTOB TI0
HU3Y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2

Hroronopasneny

0,1

0,1

20

11. Pa3zmen 11

11.1 Perpeccuonnslitananus

0,1

0,1

20

CaMOCTOSITEIbHOE
H3y4YCHHE
yueOHOIt n
Hay4HOU
JUTEepaTyphl
Ilouck
JIOTIOJTHUTEILHOM
uHpopMaUy 10
3aJIaHHOM TeMe
(pabota ¢

YCTHBIH orpoc
CTYZAEHTOB TI0
U3y4CHHOH Teme

OIIK-2.1,
OIIK-2.2




6ubnuorpaduyec
KHM
MaTepHanaMH,
CIIPaBOYHHKAMH,
KaTaJoTraMH,
CJIOBapsIMH,
SHLUKIONEIUIMU

).

Hroronopazneny

0,1

0,1

20

12. Paznen 12

12.1 OcHOBBIIUIAHUPOBAHUS
9KCIIEPUMEHTA

15

CaMmocrosTensHoe
H3y4YeHHE
yueOHOI u
Hay4HOU
JUTEPaTyphI
[Tonck
JIOTIOTHATENBHON
HHPOPMAITHH 10
3a/laHHON TeMe
(pabota ¢
oubnmorpaguuec
KAM
MaTepuanamu,
CTIPaBOYHHUKAMH,
KaTaJOTaMH,
CITOBapSIMH,
SHIUKIIOTIE TUSIMU

).

YCTHBIH OTIpOC
CTYZAEHTOB TI0
HU3y4YEHHOU Teme

OIIK-2.1,
OIIK-2.2

Hroronopasneny

15

13. Paznen 13

13.1 IInanupoBanue
JKCHEPUMEHTA IIPU OUCKE
ONTUMAJIbHBIX YCIOBUH

0,9

14

CamocrosTenpHoe
n3ydeHue
y4aeOHOI 1
Hay4HOU
JIUTEPATYPhI
[onck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3alaHHON TeMe
(pabota ¢
oubnnorpaguuec
KUM
MaTepHajIaMHu,
CIpaBOYHHUKAMH,
KaTaJIoOTaMH,
CIIOBapsIMH,
SHIUKIIOTIETUSIMU

).

YCTHBIH OIIPOC
CTYAEHTOB IO
U3y4EHHOH Teme

OIIK-2.1,
OIIK-2.2

Uroronopazneny

0,9

14

14. Pa3znen 14

14.1 BreayauropHas
KOHTAaKTHasIpaboTa

OIIK-2.1,
OIIK-2.2

HWroro no pazaeny

15. Pa3pen 15

15.1 Dx3amen

OIIK-2.1,
OIIK-2.2

Wroro no pazneny




Urorozacemectp

234,7

OK3aMCH

I/ITOFOHO)II/ICLII/IHJ'II/IHG

234,7

OK3aMCH




5 O0pa3oBaTeIbHBIETEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETOIaBaHUH JUCIUTUIMHBI UCTIOIB3YIOTCS TPAAUIIUOHHAS
1 MH()OPMaITMOHHO-KOMMYHHKAIIMOHHAs: 00pa3oBaTeNbHbIe TeXHOJIOorHU. [lepenaya
HEOO0XOIMMBIX TEOPETHUECKUX 3HAHUH U (POPMHUPOBAHUE OCHOBHBIX MPEICTABICHHIH
MPOUCXOJUT C UCIIOIB30BAaHUEM MYJIbTHMEIUIHHOTO 000pyI0BaHHUS.

ITpu npoBeneHUN NPAKTUUECKUX 3aHATHI UCIIONIB3YIOTCA paboTa B KOMaH/E U
METOABI HH(POPMAITMOHHBIX TEXHOJIOTHH.

6 YueOHO-MeTOoAHYeCKOe o0eciedeHne CaMOCTOATEIbHOI padoThl 00y4a0IIMXCS

[IpencrapieHo B mpuioxeHuu 1.

7 OueHo4YHbIe CpeACcTBA /ISl IPOBeAeHHs IPOMEeKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKESHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI

a) OcHoBHasLIUTEpaTYypAa:

1. PagnonoB A. A. [TnanupoBaH#e SKCIIEPUMEHTA : yueOHOE TTocodue [1s By30B] /
A. A. Pagnonos, B. B. llloxun ; Marautoropckuit roc. rexunueckuid yu-T um. I'. 1. Hocoga.
- Marautoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyi. 3kpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/2647.  (mata  obparieHus
15.03.2026)—TekcT :351eKTpoHHBINA. ¥*MakpooObeKT

2. JlykpsaoB, C.1. OCHOBBI HHXKEHEPHOTO SKCIIepuMeHTa: YueOHoe mocodue / JIyKbsHOB
C.1., [TanoB A.H., BacunseB A.E. - M.:11] PUOP, HUI] UHOPA-M, 2023. - 99 c.: - (Bsicuiee
obpaszoBanue: bakaimaBpuar) - Pexxum moctyma: https://znanium.ru/catalog/document?id=427796
(mara obpamenus 15.03.2026). — Pexxum mocTyma: mo moAmnucke.

*PEXUM ITPOCMOTPA MAKPOOBBEKTOB

1. Ilepetitu o agpecy anexkTpoHHoi Oubnunorexku MI'TY um. I'. 1. Hocosa
https://host.megaprolib.net/MP0109/Web.

2. IlpousBecTy aBTOpHU3ALMIO Ha ropTane (JJoruH: PamMHUIIusg Ha PYCCKOM SI3bIKE,
[apoJib: HOMEP YUTATENILCKOTo OueTa)

3. AKTHBHU3UPOBATHIUIIEPCCHUIKYMAKPOOObEKTA.

0) /lomosiHUTEeIbHASIATEPaTypa:

1. lIxasp, M. @. OcHOBBI HAYYHBIX UCCIIEJOBaHUM : ydeOHOe rmocobue ist bakanaBpoB /
M. @. Hkiisap. - 9-e m31. - Mocksa : U3narenbcko-Topropast kopriopanusi«/lamkos u K°», 2022. -
208 c¢. - ISBN 978-5-394-04708-4. - Texcr : omekrponsbii. -  URL:
https://znanium.com/catalog/product/2083277 (nata oopamenus 15.03.2026). — Pexum noctymna:
IO TIOJTITHCKE.

2. PenkkoB, M. b. OCHOBBI Hay4YHBIX HCCIICJIOBAaHHH W W300peTaTeNIbcTBA : ydeOHOE
noco6ue i By30B / U. b. PeokkoB. — 7-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 224
c. — ISBN 978-5-507-50443-5. — TekcT : 37eKTpOHHBIH // JIaHb : 21eKTpOHHO-0MOIHOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/433217 (mara oOpamenus: 15.03.2026). —
Pexxum nocTyna: st aBTOPHU3. TOJIb30BaTENeH.

B) MeToanuecKkueyKka3aHus:

1. OcHOBBI Hay4YHBIX HCCIIEIOBAHMM : METOAWYECKHe ykazaHus / coctaButenu b. I.
MapteoB, I'. JI. boromac. — Cankr-Iletepbypr :CIIOIJITY, 2018. — 24 c¢. — Tekcr :
DJEKTPOHHBIA // DnekTpoHHO-OMOmmoreunas cucrema «Jlaap» : [cait]. — URL:
https://e.lanbook.com/book/111136 (mara obpamenust 15.03.2026). — Pexxum goctyma: s
ABTOPH3. MOJIb30BATEIICH.



r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammuoeobGecneyenue

HaunmenoBanue .
o Ne norosopa CpoxaecTBUSIIMIIEH3UN

7Zip cBoboaHOpacnpocrpansemoe [10 06eccpouHo

FAR Manager cBoboHOpactpocTpansemoe 110 6eccpodHo

MS Office 20071\, 135 o1 17.09.2007 Geccpouno

Professional

STATISTICA 8.6 |K-139-08 ot 22.12.2008 OeccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HaszBanuekypca Cchblika

DnekTpoHHbie pecypcsl ondmuorekun MI'TY um. .. https://host.megaprolib.net/M

Hocoga P0109/Web

denepanbHOE rOCyIapCTBEHHOE OI0KETHOE

yupexaenue «DenepaabHbIii HHCTUTYT URL: http://www1.fips.ru/

MTPOMBIIIJICHHONW COOCTBEHHOCTH)

HannonansHas nHpoOpMannoHHO-aHATUTHYECKAS URL:

cucrema — Poccuiickuii nHaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
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9 MaTtepuajbHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

Tun v Ha3BaHWE ayIUTOPUHN OcHarieHne ayiuTopuu

JlexuonHnast ayautopust (123, 227) MynpTUMEINIHBIE CPEACTBA XPAHEHNUS,
nepeIavuy UIPeICTaBICHIS HH)OpMaIiH

Komnrerotepusiit kinacce (227a) [IepcoHasibHBIE KOMIIBIOTEPHI € IAKETOM
MSOffice, BeixogomB WHTepHeT U ¢
JOCTYTIOM B IIEKTPOHHYIO
HH(}OpMaLMOHHO-00pa30BaTEIbHYIO
CpeAyyHHUBEPCHUTETA

[Momemenne st camocTosTenbHOH | [lepcOHaTBbHBIEKOMITBIOTEPEI € TTAKETOM

paboTel oOyJaromuxcs (227a) MSOffice, Matlab+Simulink,seixomom B

WNHTepHeT U cIOCTYOM B DIIEKTPOHHYIO
UH(GOPMaIMOHHO-00Pa30BaTEIbHYI0 CpERY

YHHUBEpPCUTETA
VYuyeOHble ayIUTOpPUM Ul TpoBeAeHUs | MyiabTHMEIWAHBIE CPeICTBa XpPaHCHHUS,
IPYIIOBBIX " UHIMBUIYAIBHBIX | MIEpeJau UIpeICTaBlIeHUs] MHQOpMAIH

KOHCYJIbTAallMi, TEKYLIEr0 KOHTPOJIS U
npomexxyTouHoi arrectauuu (023, 123,
227)




Ipuioxenne 1
Y4eOHO-MeTOoHYEeCKOe 00ecTieYeHHe CAMOCTOAITEILHOMH PadoThI CTY/ICHTOB

Ayoumopnas camocmoamenvHas paboma cmyoeHmo8 HA NPAKMUYECKUX 3AHAMUIX
ocywecmensiemcs no0 KOHMpoiem npenodasamens 8 8uoe peuieHus 3a0ay, Komopule onpeoensem
npenodasamelv 0Jisi CHyOeHmd.

Ipumepnsvie ayoumopHvle KOHMPOIbHLIE PAOOMbL
HOPMAJIBHBIN 3AKOH PACHPEJIEJEHNSA CJIYYAWMHOW BEJIMYUHDBI

IIpumep. Onpenenuts BEPOSITHOCTb TOTO, YTO COMPOTUBIICEHUE PE3UCTOPOB B MAPTHUH,
TIPUTOTOBIEHHOM K OTIPaBKe, He MpeBocxoauT 50 OM, eciu U3BECTHO, uTo 4 = 45 OM u o = 25
OM?, 3aKOH pacrpeieieHHs] HOPMATTbHBIIA.

OCHOBHBIE 3ATAUA MATEMATHYECKOM CTATUCTUKHA

IIpumep. TpebyeTcst OLIEHUTh MaTeMaTHYECKOE 0KMJaHUE TOKA MEPEropaHus MiIaBKUX BCTABOK
naptuu npegoxpanureneid tuna I1P-2 ¢ HOMuHaNbHBIM TOKOM OTKIIOUeHUs loe =100 A, eciu
U3BECTHA FeHepalibHasl JUCIIEPCUs TOKA eperopanus (Ha OCHOBAHUY MPEIbIIYINX UCTIBITAHUN),

2 _ o —
paBHag O, =25 A? 11 pe3synbTaT 0IHOrO UCIIBITAHHS TIPEIOXPAHUTENS U3 Toi mapTuu lo = 95 A.

3aKoH pacrpeiescHusl 3Hau€HUM TOKa IeperopaHuss HOpMajibHbIA. Jlnsi pemieHus 3amayu
ucnonb3yem U-pacnperneneHue.

IIpumep. Omnpenenuts 06beM BBIOOPKH (KOJIMUYECTBO M3MEPEHMI), MO3BOJISIOIINN OLEHUTD L4
TOKa TepPEropanus MpeJoXpaHuTeneil ¢ TounocThio £ 1 A 1 ¢ p = 0,95, ecIMM3BECTHO, YTO (7'2

=16 A2
2
n> (2—24 -1.96) = 63.

IIpumep. Ilpu ob6pabotke BeIOOpPKM n3 10 HaOMIOAEHUN 3HAYEHUM €MKOCTEH KOHJEHCATOPOB
~ L2
nonydeno C =98 mx®. M3BecTHO, 4TO 3aKOH pacmpejieieHHs HOPMAJIbHEII, O, =25 MKD?,

[TpoBeputh runoresy o ToM, 4to tic =100 Mx®D, T.e. Ho:zic = 100 Mx®; Hi:uc# 100 MxD.
CTATUCTUYECKHUE KPUTEPUU U UX IPUMEHEHUE
Kpurepuii Crerogenra

IIpumep. MmeeTcs naTe U3MEPEHNI BPEMEHH OTKIIFOUEHHS MaciIsTHOTO BeIKirogarens 1= 0,05 ¢;
»=0,08c; 3=0.1 c; »=0.1 cum=0.06c.Tpedyercs OIEHUTH r'eHEPATLHOE MaTEMATHICCKOE
OXMJaHUE BpPEMEHHM OTKIIOYEHUs (ixC JOBEpUTENBHOM BeposTHOocThio p = 0.95. 3akon
pacrpeieeHus: HOpMalbHBIH.

Ipumep. /{ns ycmoBuid npeaplIyliero npuMepa npoBepuTh TMIOTe3y 0 ToM, 4To th= 0,05¢ Ha
ypoBHe 3HaunmocTH q = 0,05, T.e. Ho:zx = 0.05¢; Hi:ga# 0,05¢.

Kpurepnii Ilnpcona

Hpumep. OnpenennuTs UHTEPBAIBHYIO OLIEHKY o’ ¢ p = 0.9 HOpManbHO pacHpeneIeHHON

X

N . 2
CIly4aliHOM BeNMYMHBI X, €CIIM Ha OCHOBAaHUM JECATH U3MEPEHHM MOTydeHo S, = 2.



Ipumep. [IpoBepUTh rUNIOTE3Y O TOM, YTO F€HEpaAIbHAS TUCIIEPCUS HOPMAIBHO paCIpeIeICHHON
CIy4yalHON BEJMYUHBI X, Ho:Gf =4 (Hl:af #4), Ha ypoBHe 3HauuMoctd Q= 0.1 mist ycrmoBuii
MPEBIIYIIEro puMepa.

Kpurepuii ®uiepa

IIpumep. CpaBHUBAIOTCS NOKa3aHUS ABYX BOJBTMETPOB, KaxabiM npuOopoM MpOU3BEIEHO 110
o 2
CEMb 3aMEpOB, IIPUYEM JUCIEPCHs MOKa3aHWM mepBoro mpubopa cocrapiser S; = 10.2 B? a

BTOpPOTO — 8222 3.8 B2 Heo6X0auMO BBIACHUTH, 4eM OOYCIOBIEHO PACXOXKIEHHE IUCIIEPCHii:
1160 BTOpOI Mpubop OoJiee TOUEH, THOO pacXOXKIACHUE AUCIIEPCHI CITydaitHO.

Kpurepuii Koxpena

IIpumep. [Iposeputh runorezy o0 OJHOPOJHOCTH YETHIPEX BHIOOPOYHBIX IHUCIEPCHM, paBHBIX
812 =8, 5222 4; S§= 2u SjZ 10, u onpenenennsbix ¢ fi= 10 Ha ypoBHe 3naunmoctu = 0.05.

T-KpUTepui

IIpumep. Ha onHOM M3 HATH OAMHAKOBBIX arperaToB (TPEThEM), BHIMOIHSIOLUX OAHOTHUIIHBIE
ornepanuy, ObUIM BHEAPEHbl MEPONPUATHS IO SKOHOMHUHM 3JIEKTpo3Hepruu. OILEHUTh HX
3¢ (EeKTUBHOCTb, €CIM 3apEerMCTPUPOBAHHOE MECAYHOE IOTPEOJIEHHE DSHEPIruu KaxbIM
arperatom coctasiseT W1 = 10 MBtu; W2 = 12 MBty; W3 = 8 MBtu; W4 = 9 MBt1u; W5 = 11
MBrTtu. Kak u npenmnosaranoch, pacxoj SHEpruu Ha TpeTheM arperare MuHumaleH. Heo6xoaumo
BBISICHUTb, 4Y€M OOYCIIOBJIEH MMHHMAJIBbHBIM pacxoj Ha TpPEeTheM arperate — Cily4dalHbIM
OTKJIOHEHHEM WUJI BHEAPEHHBIMU MEPOIPUITUSIMH.

JIACHEPCUOHHBINA AHAJINA3

IIpumep. PaccMoTpuM JaHHBIC TIO CPOKY CITYKOBI SJICKTPHUSCKUX JIAMIT B YETHIPEX IMAPTHSX.
Tabmuua 10.1
Pe3ynbTaThl m3MEpeHUs CpoKa CITYKOBI JIaMIT

Ne Cpoxk ciyx0bl1 3exTponamn X (B Y N, <
napTHHIAMIT ThHICSYaX YacoOB)
1 1,60; 1,61; 1,6?;81668; 1,70;1,72; 1176 | 7 1,68
2 1,58; 1,64, 1,64, 1,70; 1,75 831 | 5 1,66
1,46; 1,55; 1,60; 1,62; 1,64; 1,66;

3 174: 182 13,09 | 8 1,64

4 1,51;1,52;1,53;1,67;1,60;1,68 | 9,41 6 1,57
4257 | 26 | 1,64

JUis M3roTOBIIEHUS] KaXXJIOW MapTUU JaMi Oblga B3sATa MPOBOJIOKA Pa3HBIX COPTOB; BCE

IPOYHE YCIOBUS MTPOU3BOJCTBA ObUIM OJIMHAKOBBIMU JJIsl Kax 101 naptuu. TpedyeTcs BBIACHUTD,
OTJMYAIOTCS JM TMapTUU JIaMI MeXJIy co0oil mo cpoky ciuyxObsl. Ecau oTtBer Oyzer
MOJIOKUTEIBHBIM, TO MOKHO JyMaTh, YTO Ka4eCTBO MPOBOJIOKU JEHCTBUTENILHO BIUSET Ha CPOK
CIIy’)KOBI, M, CIEJOBaTeNbHO, Uil CTaHAAPTU3ALUU MPOM3BOJCTBA DJICKTPUUYECKUX JIaMII
HEO0OXOUMO JOCTUTHYTH OOJIbIENH OTHOPOAHOCTH MPOBOJIOKU BO BCEX MApPTHSX.
IIpumep. HeoGxoauMo mpoBepHUTh HYJIEBYIO THUIIOTE3Y, COCTOSIYI0 B TOM, YTO HCXOJHBIE
pa3Mepbl MpokaTa Ha MPOBOJIOYHOM CTaHE C MHOTOBAJIKOBBIMHU KaiduOpamMu HE BIHUSIOT Ha
pa3Mepbl IIpoKaTa IOCJI€ MEpBOM KIIETHU JBYXKIETEBOrO MpOKaTHOro craHa. C 3TOHW LEbIO
IPOBOJWIIACH MPOKATKa 00Pa3L0B MPOBOJIOKU C pa3HbIMU MCXOJHBIMHM auaMmerpamu: 6,39 MM u
6,12 mm. Ha BbIXoz€ mocie KJIeTd MPOBOAMIOCH U3MEpEHHE pa3MepoB MPOoMIIs M0 AUAroHaIsAM
«d» 1 B HAIIPaBJICHUU O0XKATHS «a@».



Taomuma 10.7

PesynbraTsl u3MepeHus pa3MepoB Ipoduiis Ipy NPOKaTKe IPOBOJIOKH AUaMETPoM 6,39 MM

Ne pasme | Cpennuesnauenuspazmep | [IpeoOpasoBanHoecpenneesnade | [Ipumeyan
o0pa3sio | p OB, MM HUE ue
B
1 a 5,198 18 Kaxnoe
d 6,440 240 3HAYECHUE
2 a 5,204 24 pa3mMepa
d 6,448 248 YBEJIIMYCHO
3 a 5,200 20 B 1000 pa3
d 6,470 270 1
4 a 5,192 12 YMCHBIIICH
d 6,444 244 Ol «@»- Ha
5 a 5,196 16 5180 «d» -
d 6,440 240 Ha 6200

Taomuua 10.8

PesynbraTel m3mMepeHus pa3MepoB pouiIs Ipy MPOKATKE MPOBOJIOKH AUAMETPOM 6,12 MM

Ne Paszme | Cpennuesnauenusipasmep | [IpeobpazoBannoecpenueesnau | [Ipumedan
o0pa3z1o | p OB, MM eHue ue
B
1 a 5,191 11 Kaxmoe
d 6,205 5 3HAYECHHUE
2 a 5,188 8 pa3mMepa
d 6,198 -2 YBEIUYCHO
3 a 5,186 6 B 1000 pa3
d 6,202 2 u
4 a 5,185 5 YMCHBIIICH
d 6,216 16 0:«@»- Ha
5 a 5,182 2 5180 «d» -
d 6,212 12 Ha 6200




3aganusa

1. IlpoBecTu OLEHKY BIIMSHUS M3MEHEHUH Ipezena TEKydeCTH MPOKaThIBAEMOIo MeTaia Ha
OTKJIOHEHHUSI pa3MepoB NPOPMIS TIOCiIe MPOKATKM B TIEPBOM KIETH YETHIPEXKIIETHEBOTO
IPOKAaTHOI'O CTaHa.

TEeKy4ecTH MeTajuia 43 Krc/mme.

Taomuua 10.11
Pe3ynbrarel m3amepeHus pa3MepoB Mpoduiis mpu MpOKaTKe MPOBOJIOKH C MPEISIOM

2

Ne pasme | Cpennuesnauenuspasmep | [IpeoOpasoBannoecpenneesnaye | [lpumeuan
obpasto | p OB, MM HUE ue
B
1 a 5,192 -8 Kaxnoe
d 6,558 -62 3HAYCHHE
2 a 5,221 21 pa3mepa
d 6,660 40 YBEJINYEHO
3 a 5,227 27 B 1000 pa3
d 6,660 50 1
4 a YMEHbIIICH
d 0:
3) a «@» - Ha
d 5200
«d» - Ha
6620
Ta6muma 10.12
Pe3ynbrarel u3mepeHus pazMepoB Mpoduis mpu MpoKaTKe MPOBOJIOKH C MPEIeIoM
TeKydecTH MeTaa 65,9 Kre/mMmm?
No Paszme | Cpennuesnauenusipasmep | [IpeobpazoBannoecpenueesnau | [Ipumedan
o0pa3s1o | p OB, MM eHue ue
B
1 a 5,225 25 Kaxmoe
d 6,684 64 3HAYECHHUE
2 a 5,229 29 pazmepa
d 6,650 30 YBEJINYEHO
3 a 5,220 20 B 1000 pa3
d 6,651 31 u
4 a 5,229 29 YMCHBIIICH
d 6,666 46 0
5 a 5,232 32 «» - Ha
d 6,626 6 5200
«d» - Ha
6620

2. TlpoBecTH OILIEHKY BIHSIHHS W3MEHEHWH KOd(QQUIMEeHTa TpeHUs B odare Aeopmanuu Ha
OTKJIOHEHUS pa3MepoB MPO(UIIA Mociie MPOKaTKH B IEPBOM KIIETH.




Taomuma 10.15
Pesynbrarel u3mepeHus pa3MepoB mpoduis mpu MPOKATKe Ha CyXUX BallKax

Ne pasme | Cpennuesnauenuspazmep | [IpeoOpasoBanHoecpenneesnade | [Ipumeyan
obpasmo | p 0B, MM HHE ue
B
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYECHUE
2 a 5,229 29 pa3mMepa
d 6,650 30 YBEJIIMYEHO
3 a 5,220 20 8 1000 pas3
d 6,651 31 u
4 a 5,229 29 YMCHBIICH
d 6,666 46 0.
5 a 5,232 32 «a» - Ha
d 6,626 6 5200
«d»- Ha
6620

Tabmuma 10.16

PGSYJ'ILTB.TBI HU3MCPCHUA Pa3MCPOB HpO(l)I/IJ'IH IIpH ITPOKATKE IIPOBOJIOKH ¢ MUHEPAJIbHBIM MACJIOM

Ne Pazme | Cpennuesnauenusipazmepo | [IpeoOpazoBannoecpeaneesnauet | [Ipumedanu
o0pa3s1o | p B, MM ue e
B
1 a 5,184 -16 Kaxnoe

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

d 6,521 -99 YBEIUYEHO
3 a 5,181 -19 B 1000 pa3 u

d 6,544 -76 YMEHBIIEHO
4 a '

d «a» - Ha
5 a 5200

d «d» - Ha

6620

3. IIpoBecTu OLIEHKY BIMSIHHUS W3MEHEHUU BEIMYMHBI HATSHKCHHUS MEXAY IMEpPBOM U BTOPOi
KJIETBIO MIPOKATHOTO CTaHA Ha OTKJIOHEHHS pa3MepOB MPOUIIs TOCIIE MPOKATKH B TIEPBOU KIIETH.



Taomuma 10.19

PesynbTaThl n3MepeHus pa3MepoB MpOoGUIIst P MPOKATKE MPOBOJIOKU 0€3 HATSKEHUS

Ne pa3mep | Cpennuesnau | IIpeoOpasosa | [Ipumeuanue
00pas3IoB CHUSPA3MEPOB | HHOCCPEIHEE
, MM 3HAYEHHE

1 a 5,291 -9 Kaxmoe

d 7,053 53 3HAaYEeHHE
2 a 5,303 3 pa3mMepa

d 7,054 54 YBEJIUYECHO B
3 a 5,329 29 1000 pas u

d 7,098 08 YMEHBIIICHO:
4 a 5,334 34 «a»- Ha

d 7,045 45 5300
5 a 5,340 40 «d» - ma

d 7,084 84 7000

Taomuua 10.20

PesynbraThl m3MepeHus pa3mMepoB MpoGuIIst IPH MPOKATKE MPOBOJIOKU C BETHYUHON
MeEXKIIETEBOTO HaTsmKeHud 500 Krce.

No Pasme | Cpennuesnauenusipazmep | IIpeoOpasoBanHoecpeaneesnade | [Ipumeuanu
00pasio p OB, MM HUE e
B
1 a 5,185 -115 Kaxnoe
d 6,922 -78 3HAYECHUE
2 a 5,247 -53 pa3mepa
d 7,083 83 YBEINYEHO
3 a 5,223 -77 8 1000 pas3
d 6,908 -92 u
4 a 5,219 -81 YMCHBIICHO
d 7,079 79 :
5 a 5,224 -76 «a»- Ha
d 6,050 41 5300
«d» - Ha
7000

Ha ogHOM M3 5 OAHOTHUIHBIX TEXHOJIOTMYECKHUX arperatoB (Ha 4eTBEPTOM) BHEIPEHBI
MEpOTPHUATHS, 32 CYET KOTOPHIX MPEANOJIOKUTEIIEHO MOXKHO MOIY4UTh 3()(HEKT OT 3KOHOMUU
ANIeKTpo3HEepruu. B Teuenuu 6 MecsiieB Ha arperarax nNpou3BOIUINCH U3MEPEHUs TOTPeOIeHHON

SJICKTPOSHCPIUU. PC3y.]'IBTaTBI MMpEACTAaBJICHLI B Ta6J'II/II_IC

Howmep Bennuuna norpebienus
arperara 3JIEKTPOIHEPIUH IO MeCALaM,
MBrT*4ac
1 10 104 108 95 101
2 99 102 11 109 97
3 97 96 101 98 101
4 94 95 95 10 93
&) 98 99 103 104 101




Heo0xoauMo BBISCHUTB, JEHCTBUTEIHHO JIM BHEAPCHHBIE MEPONPUATHACYIICCTBEHHBIM
00pa30oM BIIKSIOT Ha MOTPEOICHHYIO AJIEKTPOIHEPTHIO.



YPABHEHHUE PEI'PECCHUU

I[Ipumep. Omnpenenuts KOIPGUIUEHTH perpeccud Mojenu 1-ro mopsaka Ha OCHOBAaHUU
CIIeAyIONIeH TabIHIIbI pe3yabTaTOB.

Tabmuua 11.1
Pe3ynbTaThIdKCIIEpUMEHTA

X 0 1 2 3
Y 1.2 5.8 15.5 28.6

AIpPUOPHO HU3BECTHO, YTO Y — HOPMAJIBHO pacHpe/ielieHHas CiydailHas BEJIUYMHA C
MTOCTOSTHHOM JTUCTIEPCUEH.

IIpumep. Ompenenutb KOIPGUIUEHTH perpeccuu 2 TOpsAAKa MO JaHHBIM MPEAbIIYIIEro
npumepa.

PETPECCHOHHBII AHAJIN3

IIpumep. [IpoBecTH perpeccHOHHBIN aHAIN3 YPAaBHEHUH, ITOIYYEHHBIX B IPEABIIYIIHNX IIPUMeEpax

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

3JEMEHTBI INTAHUPOBAHMS DKCIIEPUMEHTA. ITIOJIHBIN
®AKTOPHBIN SKCIIEPUMEHT

Ipumep.

B nabGopaTopHbIX yclIOBHSIX HCCIEAYETCSl BIUSHHUE OTKJIOHEHUH HaNpsSKEHUsS U 4aCTOThI
NUTAIONIE CETHM Ha DJHEPreTMYECKHE XapaKTEPUCTUKH CaMOro  paclpOCTPAHEHHOTO
AIIEKTPONPUEMHUKA — AaCHUHXPOHHOrO JBurareis. VcneITyemblii 3J€KTpOJBUTaTelb THUIIA
AO-41-2, Prom= 5 kBrt. B kauectBe ¢pyHKIMHU 1€ (OTKIMKA), B YACTHOCTH, pacCMaTpUBaeTCA
MOJIHBIM TOK, MOTpeOsieMblil U3 ceTu. Bee onbIThI MPOBOAMIINCE ¢ HEM3MEHHOM Harpys3koil Ha
BaJly, PaBHOM HOMHUHAJIBHOW (KOHTPOJUpPYEMbI, Heperynupyembliili akrop). Bapbupyemsimu
daxropamu siisirorest Hanpspkenue X1 (U) u wactora Xz f) cetu, moatoMy sist ONbITOB BBIOpaH
nnan [10D 22, bazoBble ypoBHH M HHTEPBAJIBLI BAPUPOBAHHS TIPHHATH! crefytomme: Uy = 220 B;
AU =20 B; fo =50 I';; Af =5 I'i. [lns1 OlleHKH AMCTIEPCHUU BOCTIPOM3BOIMMOCTH B KaXKI0H TOUKE
IJIaHa TIPOBEJEHO 0 JiBa MapajuleNbHbIX onblTa. ONBITH OB PaHAOMU3HPOBAHBI C TOMOLIBIO
TaOMUIIBI CIyYalHBIX 4YHCEeNd, MPHYEM IOCIIEI0BaTeIbHOCTh MPOBEAEHUS OIBITOB NPHUHSATA B
ciemyromeM mopsiake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 510 8 COOTBETCTBYIOT MapauieIbHBIM
OIbITaM.

[TosryueHsl ciaenyroe pe3ynbTaThl (ONbITH IPUBEACHBI 10 TOPSAIKY).

i Xo X1 Xo XiXo Yi Y2 v Si2
14+_ _+ 10.0 9.8 9.9 0.02
2wt - 89 85 8.7 0.08
344 12.411.812.10.18
A4+ ++4 10.210.610.4 0.08

CocraButh miaH skcrepumenta (IIOD 22), onpenenuTs ypaBHEHHE PErpecCUM, MPOBECTH
€ro aHaju3.



Bueayoumopuas camocmosmenvras paboma cmyoeHmo8 OcCyWecmensiemcs 6 6uoe
NPOpabomKu peKoOMeHOYeMOU umepamypvl U Mamepuand, U3y4eHHO20 HA NPAKMUYecKux

3AHAMUAX.

3adanus ons 8HeayOUMOpHOU camocmosmenbHol pabomol

1. Ilo s3xcnepyMeHTaIbHBIM JaHHBIM, IPEICTaBIECHHBIM B TA0INLIE, TOJIYYUTh YpaBHEHHUE
perpeccuu U MpoOBECTH €ro AHAIN3

11
X 0 3 4,5 6,5 8,5 10
Y 7 6 6,5 6 5 5
1.2
X 0 -2,5 -4 -5,5 -8 -10
Y 7 7,5 7,5 8,5 8,2 9
1.3
X 0 2 4 6,5 8 10
Y 5 5,9 7,5 8 9,5 10
14
X 0 2 3,5 6 7,5 8,5 10
Y 1 15 3 3,9 5 6 7
15
X 0 2 3,5 5,9 7 8,5 10
Y 3 3,5 5 5,9 7 7,5 9
1.6
X 0 2 3,5 5 7 8,5 10
Y 4 3,5 3 3,5 2 2,5 2,5
1.7
X 0 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. CnnaHMpoBaTh 3KCIIEPUMEHT U 00paboTaTh €ro Pe3ysbTaThl

2.1. Vccnenyercs BAMSHUE HAIPSHKEHUS CETH U TEMITEPATYPhl OKPYKAIOIIET0 BO3TyXa

Ha BpeMs BBIIEPXKKH peJie TIOCTOSHHOTO TOKa. ba3oBble ypOBHH BaphbUpPYEMBIX
(akTOpOB M HMHTEPBAJIbl M3MEHEHHS] HPUHATHI CIEYIOUIME: JUIs HampsyKeHUs
Uo=220 B, AU=20 B; gana temmepatypsl 1=25°C, At=10°C. Ilpm
NPEIBApUTEIILHOM  TPOBEJCHUM  SKCIEPHUMEHTa  IOJYYEHbl  CIEAYIOIIHe
PE3yIBTaTHI

U t°C Bpewmst BBICPIKKH, CEK.
200 15 1
240 15 0,9
200 35 1,2
240 35 11

CocraButh muaH skcrepumenta (IIDD 22), onpenenuTs ypaBHEHHE PErPECCHH, POBECTH

€ro aHajius.



3. IlpoBecTuancnepcuOHHbIHAHATN3

3.1.meercs S5 mapTUd DIIEKTPUUYECKUX aKKyMYJSTOPOB,

HN3TOTOBJICHHBIX Ha

Pa3IMYHBIX MPEANpUATHIX. B Kaxa0i mapTuu OTOMpANMCh aKKyMYJISATOPBI AJIs
UCHBITAHUN U ONIPENeNsICs UX CPOK Ci1yk0bl. Heo6X01MMO BBISICHUTE, BIUSET JIU
TEXHOJIOTHSI U3TOTOBJICHUS aKKyMYJIITOPOB HA PA3JIMYHBIX PEAIPUATUAX HA CPOK

UX CITYXKOBI.
Howmep Cpok city’kObI aKKyMYJISITOPOB, JIET
TIPEPUATHS

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 oHOM 13 5 OIHOTUITHBIX TEXHOJOTMYECKUX arperaroB (Ha 4eTBEPTOM)
BHEIPEHBI MEPOIIPHSATHS, 38 CUET KOTOPBIX MTPEANOIOKUTEIIEHO MOXKHO HOIYIHUTh
3 EKT OT IKOHOMHHU HICKTPOIHEPTUH. B TeueHnn 6 MecsIeB Ha arperatax
HPOU3BOHIIMCH U3MEPEHUsI HOTPEOICHHON JIEKTPOIHEpruu. Pe3ynbrarhl
MIPEJICTAaBIICHBI B TAOIHUIIE

Howmep Bennuuna notpe6iieHus AIeKTpoIHepruy 1o mMecsinam, MBr*uaac
arperara

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
Heo0xonuMo  BBISAICHHTH, JEWCTBUTENBHO JIM  BHEJIPEHHBIE MEPONPUATHS

CYLIECTBEHHBIM 00pa30M BIIUSAIOT Ha OTPEOJIECHHYIO AIEKTPOIHEPTHIO.

3.3. PemmuTh aHAIOTHYHYIO 32/1a4y C pe3yIbTaTaMH, IPEICTABICHHBIMH B TaOJIHIIe

Howmep Benuunna notpebiieHus 351eKTpo3Heprun no Mecsuam, 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

22 24 25 21 26 24




Ipuio:xkenne 2
Ouyenounvle cpedcmea 0111 nPOBeOeHUA NPOMENHCYMOUHOU AMmMeCmayuu

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM ATTECTALMHU:

OneHouyHbleCcpeICTBA
Komunmukaropa | MHANKAaTOPIOCTHKEHUSIKOMITCTEHIIH

OIIK-2: Cnocob0eH NPUMEHAATH COBPEMEHHbIE MeETOJbl HCCJIeI0BAHUSA, OLEHHUBATH M
NMPeICTABJATH Pe3yJIbTAThl BHINIOJHEHHOH padoThl

OIIK-2.1 Bri6upaet u npuMeHsieT Vxazanwel 6 3a0anusx ons
COBPEMEHHBIE METO/IbI 6HEAYOUMOPHOU CaMOCMOSIMENbHOU
TEOPETUYECKHUX U pabomul
AKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN C 1. TIlo 3aganHbIM
Y4€TOM aBTOMAaTHU3UPOBAHHBIX U AKCIEPUMEHTATbHBIM
KOMITBIOTEPHBIX CPECTB JTAHHBIM TTOJTYYUTh

yYpaBHEHHE PErpeccuu
2. CrutaHupoBaTh SKCIICPUMEHT
1 00paboTark ero

pe3yIbTaThl
3. TlpoBecTu mucrniepcHOHHBIN
aHaIN3
OIIK-2.2 OueHUBAET U MPEACTaBIAET Vkazanvl 6 nepeune ayoumopruix
PE3yIbTAThI BEITIOJHEHHON PA0OTHI B | KOHMPOAbHLIX pabom
BUJIC OTYCTOB M MIPE3CHTAIHI 1. Hcnonb3oBaHue

CTaTHUCTUYCCKUX KPUTECPUCB
JUTSL OLIEHKU TEXHUYECKUX
XapaKTePUCTHK
ANEKTPOTEXHUUECKUX
15631 (05051

2. OreHka BIASHUSA
TEXHOJIOTHYECKHUX (haKTOPOB
Ha KauyeCTBO BBITyCKaeMOU
MIPOAYKIIUN

3. Meroauka onpeneneHus
KO3 (pPUIMEeHTOB ypaBHEHUS
perpeccuu

4. Meroauka NpoBEACHUS
PErpECCHOHHOTO aHan3a

5. CocraBuTh MmiIaH
skcriepumenta (I1DD 22),
OTIPE/ICITUTh YpaBHECHUE
perpeccum, MpoBECTU €ro
aHaIN3

0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOUYHOW ATTECTALMM, MOKA3ATEeJH U KPUTEPHUHU
OLICHUBAHMSI.

[TpomMexxyTouHast aTTecTanus mo AucuuIUinae «[lmaHupoBaHue SKCIIEPUMEHTA» BKIIOYACT
TEOPETUUECKHE BOIIPOCHI, MO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOSHHS 00yUYatolIUMUCS 3HaHUH, U
NPaKTUYEeCKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUN W BIaJCHUM,
MIPOBOJIUTCA B popMe IK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMeE IO 3K3aMEHAMOHHBIM
OmyeraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OJHO IMPAKTHUECKOE



3aJlaHueE.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMATUYECKOE W TIIIyOOKOe 3HaHhe
yueOHOro Martepuainga, CBOOOJHO BBINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OIMEpPHUPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOydJaroniuics IEMOHCTPUPYET CPEIHUNM YPOBEHB
c(OPMHPOBAHHOCTH KOMIICTCHLIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOEHBI, HO JOIyCKAIOTCS
HE3HAYUTEeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHHUS [IPH aHAJTUTUYECKUX ONEpallUsiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIHH.

— Ha OIICHKY «YyJIOBJIETBOPHUTEJbHO» (3 Oamra) — oOydYaromIMiics JIEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMNA: B XOJ€ KOHTPOJIBHBIX MEpPONPHUSATHN
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00yYaromuiCcsl WUCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHsS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMH TIPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKHU, HE MOKET
MOKAa3aTh UHTEIUVICKTya IbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYJOBJIETBOPUTEJbHO» (1 Oam) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHWSA Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMK, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 3a/ad.



