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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM ToJly Ha 3acefaHuu Kageapsl ABTOMATH3UPOBAHHOTO AIIEKTPOIIPUBOIA U

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yueOHOM rojiy Ha 3acemaHuu Kadeapsl ABTOMATH3MPOBAHHOTO AJICKTPOIPUBOJIA H

[IpoTokosm oT 20 . Ne

3aB. kadenpoit A.A. Huxonaes




1 Lean ocBoOeHMs TUCHUTIIIUNHBI (MOYJIs1)

Lenbro OCBOGHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHUE Y CTYJACHTOB SICHOTO
IIPEICTaBICHMSI O IPUHLMIIAX OPraHU3aluK 3KCIIEPUMEHTA, O METOJAaX OLIEHKH BIUSHUS
CIIy4aifHbIX ()aKTOPOB Ha PE3yJbTATHI SKCIIEPUMEHTA, O JUCTIEPCUOHHOM U PEIPECCHOHHOM
aHaJIn3e, O IPUHIUIAX IOCTPOEHUS IUIAHOB IKCIIEPUMEHTA

2 MecTO qUCHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucnumuraa [InanupoBanue SKCriepuMEHTa BXOHUT B 0053aTENBHYIO YacTh Y4€OHOTO
T1aHa 00pa3oBaTeIbHON MPOTPAMMBI.

JUig n3ydeHus QUCHUILIMHBI HEOOX0IMMBbI 3HaHUs (YMEHMUSI, BIIAJICHUS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE N3YUCHUS TUCIUIUTHH/ PAKTHK:

CoBpeMeHHbIN aBTOMATU3UPOBAHHBIN 3JIEKTPOIIPUBO]L

VY4eOHas - MpakTUKa MO MOITY4YEHUIO EPBUYHBIX HABBIKOB HAyYHO-
HCCIIEI0BATENIbCKON PabOThI

3HaHus (YMEHHUs, BIAJCHUS), TIOTYYECHHbIE IPU U3yUYEHUH JaHHOM UCIUIUIMHbI
OyayT HEOOXOUMBI JJIsl U3YUEHUS TUCIUIUINH/TIPAKTHK:

IIpousBoacTBEHHAs - HAYYHO-UCCIIEA0BATENIbCKAs paboTa

IToaroroBka K ciade M caada rocyJapCTBEHHOTO SK3aMeEHa

3 Komnerenunu ody4yaromerocsi, popmMupyemsbie B pe3y/ibTaTe 0CBOCHUA

AUCHUILIMHBI (MOAYJIs1) U IUVIAHMPYeMble pPe3yJabTaThbl 00y4eHus!

B pesynbpTaTe ocBoeHUs AUCIUIUMHBI (Moayis) «llmanupoBaHue SKCIIEPUMEHTa»
00yJaroIIuiics JOJDKEH 00JaaaTh CICTYIOIUMA KOMITETCHITHSMHU:

Kon nanukaropa NHaukaTop AOCTHIKEHUS KOMITETCHITUH

OIIK-2 CriocoGeH mpuMeHSITh COBPEMEHHBIE METOIbI MCCIICA0OBAHUS, OLICHUBATh U
MIPEACTABIISITH PE3YAbTATHI BHITIOJHEHHON PabOTHI

OIlK-2.1 BriOupaeT 1 mpuMeHsIET COBPEMEHHBIC METO bl TEOPETUUECKHUX U

OKCIICPUMCHTAJIBHBIX I/ICCJ'IeI[OBaHI/Iﬁ C YUETOM aBTOMATU3UPOBAHHBIX U
KOMIIBIOTCPHBIX CPCIACTB

OIIK-2.2 O1ieHUBaET M MPEJICTABIISAET PE3YJIbTAThl BBHITIOJHEHHON pabOThI B BUJIE
OTUYETOB U Mpe3eHTAIHN




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)
OOmiast TpyI0€MKOCTh AUCIUILIMHBI COCTABIISCT 7 3aUeTHBIX €AWHUI] 252 aKaJl. 4acoB, B TOM

quCle:
— KOHTaKTHast pabota — 54,15 akan. yacos:

— aynutopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akaj. 4acos;

— camocTosTeNbHas padota — 162,15 akas. yacos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOATOTOBKA K 9K3aMeny — 35,7 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTopHast
KOHTaKTHast pabora

Pasnen/ Tema (B akan. yacax)

JIACLIUIUTHHBI

Cemectp

71a0.
3aH.

HpaKT.
3aH.

JIek.

CamocTosTenpHast

pabora cryaeHTa

Bun
CaMOCTOSITEIILHON
paboThI

dopma TeKyIero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLlu1

Kon
KOMIICTCHIIUHA

1. Paznen 1

1.1 OcHOBHbBIE HOHATHUSA 3 1 0,5

CaMoCTOsATEeIbHOE
U3yUYCHHUE
yueOHOI u
Hay4yHOU
JIUTEPATYpPbI
Tlounck
JIOTIOJTHUTETHHON
UHPOPMAIIH IO
3aJJaHHOKN TeMe
(pabota c
oubnuorpaguyec
KHM
MaTepHaIaMu,
CIPaBOYHUKAMH,
KaTajaoramu,
CIIOBApSIMH,
SHITUKIONEANSIMHI

).

YCTHBIN Onpoc
CTYIICHTOB TI0
M3Y4YEeHHOU Teme

OIIK-2.1,
OIIK-2.2

Hroro no pazaeny 1 0,5

2. Pa3nen 2

2.1 Metponorudeckoe
obecrieuennie 3 1
9KCIIEPUMEHTATBHBIX
HCCIIETOBAHMHI

0,5

CamocTosTenpHoe
U3yUYCHHUE
yueOHOM 1
HayqHOU
JIUTEPATYPHI
Tlonck
JIOTTOJTHUTETBHOM
nH()OPMALIIH 110
3aJIaHHOM TeMe
(pabora c
oubnmorpaduyec
KHM
MaTepuallaMy,

YCTHBIN Oonpoc
CTYIICHTOB 110
U3y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2




CIIpaBOYHHKaMH,
KaTajJoramMu,
CJIOBApsIMHU,

OHIUKIIONCAUAMU

).

Wroro no pazneny

0,5

3. Paznmen 3

3.1 McTouHuky oMUOOK MpU
HU3MEPEHUAX

0,5

10

CamocrosiTenbHOE
H3y4eHHE
yueOHOI n
Hay4YHOU
JIUTEPATyPhI
[Nouck
JIOTIOJTHUTENBHON
MH(POPMAIUH 10
3aJ]aHHOU Teme
(pabora c
oubnuorpaguyec
KHAM
MaTepHaIaMu,
CMPaBOYHUKAMH,
KaTaJoramH,
CIIOBApSIMH,
SHIUKIIONETUSIMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
U3Y4EHHOU TEMeE

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

0,5

10

4. Pasnen 4

4.1 OueHKa BIUSHHS
ciTydaiiHbIX )aKTOPOB Ha
PE3yNbTATHI IKCIIEPUMEHTA

0,5

13,95

CaMocCTOsATeIbHOE
U3yUYCHHUE
yueOHOI u
Hay4qyHOU
JIUTEPATYPbI
Tlounck
JIOTIOJTHUTETHHON
UHPOPMAIIH IO
3aJJaHHOKN TeMe
(pabota c
oubnuorpaguyec
KHM
MaTepHalaMH,
CIPaBOYHUKAMH,
KaTajaoramu,
CIIOBApSIMH,
SHITUKIONEANSIMEI

).

YCTHBIN Onpoc
CTYIICHTOB TIO
M3Yy4YEeHHOU Teme

OIIK-2.1,
OIIK-2.2

HUroro mo pazneny

0,5

13,95

5. Pazgen 5

5.1 XapakTepucTuku
HOJIOJKEHUS CITy4aiHON
BEJTIYUHEI

15

CamocTosTenpHoe
U3yUYCHHUE
yueOHOM 1
HayqHOU
JIUTEPATYPHI
Tlownck
JIOIIOJIHUTEIHLHON
“HQOpMALIUH IO
3aJaHHOA TEME
(paborta c
oubnmorpaduyec

YCTHBIH o1poc
CTYIICHTOB 110
U3Y4CHHOU TeMe

OIIK-2.1,
OIIK-2.2




KUM
MaTepuagamy,
CIIPAaBOYHUKAMHY,
KaTaJloraMy,
CIIOBapsMH,
SHUUKIIONEUSIMUI

).

Wroro no pazneny

15

6. Paznen 6

6.1 HopmanbHbIil 3aK0H
pacnpeneneHus ciydaiiHou

BCIIMYUHBI

15

CamocrosiTenbHOe
U3y4eHHE
yueOHOI n
Hay4YHOU
JIUTEPATyPhI
[Nouck
JIOTIOJTHUTENBHON
HH(POPMAIIH 110
3aJ]aHHOU Teme
(pabora c
oubnuorpaguuec
KAM
MaTepHaIaMu,
CMPaBOYHUKAMH,
KaTaJoraMH,
CIIOBApSIMH,
SHUUKJIONEIUSMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

15

7. Paznen 7

7.1 OcHOBHEIE 331a4HU

MaTeMaTHYEeCKOU
CTATUCTHUKH

15

CaMOCTOsATEIBHOE
U3yUYCHHE
yueOHOI u
HayqHOU
JIUTEPATYPBI
TTouck
JIOTIOJTHUTEIbHOM
UHPOPMAIIH IO
3aJIaHHOM TeMe
(pabota c
o6ubnuorpaguuec
KHM
MaTepHalaMH,
CIPaBOYHUKAMH,
KaTaJoramu,
CIIOBapSIMH,
SHIMKJIONEIUSIMHA

).

YCTHBIN Onpoc
CTYIICHTOB TIO
W3YYEHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro mo pazneny

15

8. Paznen 8

8.1 Cratuctuueckue
KPHUTEPHHU U MX ITPUMEHEHNE

15

CamocTrosTeNnbHOoe
U3yUYCHHUE
yueOHOM 1
HAay4HOH
JIUTEPATYPHI
TTouck
JIOIIOJIHUTEIHLHON
“H)OpMALIUH IO
3aJaHHOA TEME
(paborta c

YCTHBIH o1poc
CTYIICHTOB 110
W3Y4CHHOU TeMe

OIIK-2.1,
OIIK-2.2




oubnmorpaduyec
KHM
MaTepuaIamu,
CIIPaBOYHHUKAMU,
KaTaJIoraMy,
CIIOBAPSIMH,
SHIMKIIONEAAMA

).

Wroro no pazneny

15

9. Paznen 9

9.1 lucriepcroHHBII aHATIN3

15

CamocrosiTenbHOe
U3y4eHHE
yueOHOI n
Hay4YHOU
JIUTEPATYpPbI
[Nouck
JIOTIOJTHUTENBHON
MH(OpMAIHH 110
3aJ]aHHOU Teme
(pabora c
oubnuorpaguuec
KAM
MaTepHaIaMu,
CIpaBOYHUKAMH,
KaTaJoramH,
CIIOBAPSMH,
SHUUKJIONEIUSMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

15

10. Pa3nen 10

10.1 YpaBuenue perpeccun

15

CaMOCTOsATEIBHOE
U3yUYCHHUE
yueOHOI u
HayqHOU
JIUTEPATYPbI
TTouck
JIOTIOJTHUTEILHOM
UHPOPMAIIH IO
3aJaHHON TEME
(pabota c
6ubnuorpaguuec
KHM
MaTepHalaMH,
CIPaBOYHUKAMH,
KaTaJoramu,
CIIOBapSIMH,
SHIMKJIONEIUSIMHA

).

YCTHBIN Onpoc
CTYIICHTOB TIO
WM3Y4YEHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro mo pazneny

15

11. Pa3pgen 11

11.1 PerpeccroHHbIH aHAIN3

15

CamocTosTeNnbHOe
U3yUYCHHUE
y4ueOHoOl 1
HAay4HOH
JIUTEPATYPHI
TTouck
JIOIIOJIHUTEIHLHON
“H)OpMALIUH IO
3aJaHHOA TEME

YCTHBIH o1poc
CTYIEHTOB TI0
U3Y4CHHOU TeMe

OIIK-2.1,
OIIK-2.2




(paborta ¢
oubmmorpaduyec
KHM
MaTepuanam,
CIIPaBOYHHKAMU,
KaTaJIOraMHy,
CIIOBAPSIMH,
SHIMKIIONEIAAMA

).

Wroro no pazneny

15

12. Pasnen 12

12.1 OcHOBBI ITaHUPOBAHUS

OKCIIEPUMCHTA

15

CamocTosiTenbHOE
U3y4eHHE
yueOHOI n
Hay4YHOU
JIUTEPATypPbI
[Nouck
JIOTIOJTHUTENBHOMN
MH(OpMAIHH 110
3aJ]aHHOU Teme
(pabora c
oubnuorpaguyec
KAM
MaTepHaIaMu,
CIpaBOYHUKAMH,
KaTaJIoraMy,
CIIOBAPSMH,
SHUUKJIONEIUSIMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

15

13. Pa3gen 13

13.1 IInannpoBanmne

9KCIEPUMEHTA ITPU MOUCKE

OIITUMAJIBHBIX yCJ'IOBI/Iﬁ

13,2

CaMOCTOsATEIBHOE
U3yUYCHHUE
yueOHOI u
HayqyHOU
JIUTEPATYPbI
TTouck
JIOTIOJTHUTEIBHOM
UH(POPMAIHH IO
3aJaHHON TEME
(pabota c
6ubnuorpaguuec
KHM
MaTepHaIaMu,
CIPaBOYHUKAMH,
KaTaJoramu,
CIIOBapsMH,
SHIMKJIONEIUSIMHA

).

YCTHBIN Onpoc
CTYIICHTOB TIO
W3YYEHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro mo pazneny

13,2

14. Pa3nen 14

14.1 BreaynuropHas
KOHTaKTHas paboTa

OIIK-2.1,
OIIK-2.2

Hroro no paszpeny

15. Pa3gen 15

15.1 Dx3amen

OIIK-2.1,
OIIK-2.2




Hroro no pasgeny

Hroro 3a cemectp 17 34 1652 1 9K3aMeH
Wroro no pucuuiuimHe 17 34 162,1 JK3aMcH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu npeaycMOTPEHHBIX BUIOB y4eOHOM paboThl B KayecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETIOAaBaHUH TMCIUIUTMHBI UCTIONB3YIOTCS TPaIUIIHOHHAS
1 MHPOPMAMOHHO-KOMMYHHKAaIIMOHHAast 00pa3oBarenbHble TexHoJoruu. Ilepenaya
HEOOXOIMMBIX TEOPETHUECKUX 3HAHUH U (POPMHUPOBAHNE OCHOBHBIX TPEACTABICHUI
MPOUCXOIUT C UCTIOIB30BaHIUEM MYJIBTUMEAUHHOTO 000PYI0BAHUS.

[Ipu mpoBeAeHUU TMPAKTHUECKUX 3aHATHIA UCTIONB3YIOTCS paboTa B KOMaHIE U
METO 16l HHPOPMAIMOHHBIX TEXHOJIOTUH.

6 YueOHO-MeTOqMYECKOE 00ecTedeHHe CAaMOCTOATEIbHOM padoThl 00yUaloIMXCS

[IpencraBneHo B npuiIoKeHuH 1.

7 OuneHO4YHBIE CPEACTBA ISl IPOBEACHHUS MPOMEKYTOYHOM aTTecTallul
[IpencraBieHsl B IpUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE 1 HH(POPMALIMOHHOE 00ecieYeHUe TUCHMILTHHBI

a) OcHoBHas JMTEpaTypa:

1. Carnees, .. OcHOBBI HAy4YHBIX MCCIIETIOBAHNM, OPraHU3aLUs U IIIAHUPOBAHKE
sKcniepuMenTa : yueonoe nocoodue / J1.1. Carnees. — Kazans : KHUTY, 2016. — 324 ¢. —
ISBN 978-5-7882-2010-9. — TekcT : 25IeKTpOHHBIH // DNeKTpOHHO-ONOIMOTEeYHAs CHcTEMa
«Jlanby : [caitr]. — URL.: https://e.lanbook.com/book/101880 — Pexwum aocTyma: mis
aBTOPH3. NIOJIb30BATEIICH.

0) JlomosiHuTeEbHAS JIUTEpaTypa:

1. JIykpsinoB, C.A. OCHOBBI HH)KEHEPHOTO dKCIIEpUMEHTA: YdyeOHoe mocodue /
Jlykpsinos C.U., ITanos A.H., Bacunbes A.E. - M.:H11] PUOP, HUI] UH®PA-M, 2019. - 99
c.: - (Bmcmee oOpasoBaHue: bakanaBpuar) - URL:
https://znanium.ru/catalog/document?id=427796 (mata oopamenwus: 28.04.2024). — Pexxum
JOCTYTIA: MO MOJIMTUCKE.

2. Hknsap, M. @. OcHOBBI HAyYHBIX UCCIICAOBaHUH : ydeOHOE Imocooue st
OakanaBpoB / M. @. [xmsip. - 9-e uza. - Mocksa : M3narenbcko-ToproBast KOpIoparus
«amkoB u K°», 2022. - 208 c. - ISBN 978-5-394-04708-4. - TekcT : anekrpoHHbIi. - URL:
https://znanium.com/catalog/product/2083277 (nata obpamenus: 28.04.2024). — Pexxum
JOCTYTIA: MO MOJIIMTUCKE.

3. PepkkoB, 1.b OCHOBBI HaydHBIX HCCIICIOBAHUN U M300pETaTEeIIbCTBA
[Tekcr]: /PwokkoB U.b.U3n. «Jlanby, 2012. — 224¢. — pexxum goctyma:
http://e.lanbook.com/books/element.php?pll_id=2775 - 3arnaBue ¢ sxpana - ISBN 978-5-
8114-1264-8

B) Meroanuyeckue yKa3aHus:

1. OcHOBBI HAyYHBIX UCCIIEIOBAHUH : MeTOqMUecKHe yka3zaHus / coctaBurenu b. I'.
Maptsinos, I'. I. boromac. — Cankr-IlerepOypr : CIIOIJITY, 2018. — 24 ¢. — Texkcr :
ANIEKTPOHHBIN // DAEKTPOHHO-OMbIMoTeuHas cucreMa «Jlauwy : [caiit]. — URL:
https://e.lanbook.com/book/111136 — Pexwum noctyna: uisi aBTOPHU3. TIOJIb30BaTEIICH.

r) Ilporpammuoe o6ecneuenne u MHTEpHET-pecypchl:

IIporpammHoe oGecnieyeHue

HanmenoBanue
T10

Ne norosopa Cpox aelcTBUS TULEH3UU



https://e.lanbook.com/book/101880
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7Zip CBOOOJHO PacCIpOCTpaHIEMOE OeccpouHO
FAR Manager CBOOOJHO PacCIpOCTpaHIEMOE 06eccpovHO
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional

STATISTICA | K-139-08 ot 22.12.2008 OeccpodHo

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHBIX U I/IH(l)OpMaIII/IOHHBIe ClIPpaBOYHBLIC CUCTEMbI

Haspanme xypca

Ccpuika

DnekTpoHHas 6a3a mepuoIuveckux u3aanuii East
View

https://dlib.eastview.com/

HanuonansHas URL:
UH(MOPMAIITMOHHO-aHAJIUTUYECKAS . . ]

(bopman o . https://elibrary.ru/project risc.asp
cucrema — PocCHIICKMII HWHJIEKC HAy4YHOTrO

denepanbHOE roCyJapCTBEHHOE OI0PKETHOE
yupexaenue «denepanbHblii HHCTUTYT
MIPOMBIIIIJIEHHOW COOCTBEHHOCTH»

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

DnekTpoHHbIe pecypcebl onbmuoteku MI'TY um.
..

https://host.megaprolib.net/MP0109/Web

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUUIIMHBI (MOIYJIsl)

Tun n Ha3BaHUE ayIUTOPHUH OcHaleHne ayiuTopun

Jlexumonnas ayaurtopus (023, 123, 227) | MyabTUMEIUITHBIC CPEICTBA XPAHEHHS,
nepeayn v MpeacTaBIeHus MHPOPMAIUN

Kommnwrorephsrit kinacc (227a) [TepcoHanpbHBIE KOMIBIOTEPHI C TAKETOM
MS Office, Boixomom B HHTepHeT u ¢
JOCTYTIOM B JNEKTPOHHYIO
nH(pOPMaITMOHHO-00pa30BATENBHYIO CpPEIy
YHHUBEPCUTETA

[Tomemienne s camocrtositenbHOM | [lepcoHanbHBIE KOMIIBIOTEPHI C IMAKETOM

paboTel oOy4daronuxcs (227a) MS Office, Boixomom B MHTepHer u ¢
JOCTYIIOM B JNEKTPOHHYIO
nH(OPMALIMOHHO-00Pa30BaTENbHYI0 CPENY
YHHUBEPCUTETA

Y4eOHble ayauTOpUM Ui MpoBeAeHUs | MylnbTUMeIUitHbIe CPEe/ICTBA XPAHEHMUS,

IPYIIOBBIX u WHIVBUAYAIBHBIX | TIepefadd U IpeacTaBieHus nHhopMaluu
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IIpuiaoxenune 1
YueOHo-MeTOANYECKOE 00eciedeHHe CAMOCTOATEIbHOM Pad0Thl CTY/ICHTOB

Ayoumopnas camocmoamenvHas paboma CMyOeHmo8 HA NPAKMUYECKUX 3AHAMUSIX
ocyuwecmenaemcs o0 KOHmMpoJieM npenooasameis 6 8uoe peuletus 3a0ay, Komopwle onpeoeisien
npenooasameins OJisi CMYO0eHma.

Ipumepuvie ayoumopHvle KOoHmpoabHbLIE PAOOMbI
HOPMAJIbHBIN 3AKOH PACIHPEJIEJTEHU S CTYYAVMHOM BEJITMYHUHBI

IMpumep. Onpenennuts BEPOSTHOCTH TOTO, YTO COTIPOTUBIICHNE PE3UCTOPOB B MAPTHH,
IPUTOTOBIEHHOI K OTIPaBKe, He mpeBocxoauT 50 OM, eciu 3BECTHO, uTo 4 = 45 OM u o = 25
OM?, 3aK0H pacrpeIeIeH s HOPMAaTbHbIIA.

OCHOBHBIE 3AJJTAYH MATEMATHYECKOM CTATUCTUKH

IIpumep. TpeOyercs OLIEHUTh MAaTEMAaTUYECKOE OXKUAAHUE TOKA MIEPEropaHus MIaBKUX BCTABOK
naptuu npenoxpanutenei tuna [1P-2 ¢ HoMuHaIbHBIM TOKOM OTKIOUEHHUS lore =100 A, ecnu
M3BECTHA FeHepalibHasl TUCIepCrs TOKa Meperopanus (Ha OCHOBaHUU MPEIbIAYIINX UCIIBITAaHUH),

paBHas O'IZ = 25 A% 1 pe3yabTaT 0[HOTO MCHBITAHUS IPEIOXPAHUTENS 13 3T mapTuu lo = 95 A.

3aKOH pachpenesieHUs 3HA4eHUM TOKa MeperopaHuss HOpMalbHbIA. [l pemeHus 3amgadu
ucnonsrzyem U-pacnipenenenne.

IIpumep. Onpenenuts 00beM BBIOOPKH (KOJTHMYECTBO M3MEPEHUI), TIO3BOJISIONIUN OIICHUTH L/
TOKa IIEpEropaHus MpeaoXpaHuTeNel ¢ TodHOCTEI0 T 1 A u ¢ p = 0,95, eciti H3BECTHO, YTO O'|2

=16 A%
2
n> (2—24 -1.96) — 63.

Ipumep. Ilpu ob6paboTke BeIOOpKM M3 10 HAOMIOACHWI 3HAYEHWH €MKOCTEH KOHICHCATOPOB
~ L2
nonydeno C =98 mx®. I3BecTHO, 4YTO 3aKOH pacmpesiencHus HOPMAIbHbIA, O, = 25 MkD?,

[IpoBeputh runotesy o ToM, 4to tic =100 Mx®D, T.e. Ho:pic = 100 MkD; Hi: e # 100 MxD.
CTATUCTUYECKUE KPUTEPUU U UX IPUMEHEHUE
Kpurepuii Crbrogenra

IIpumep. Mimeetcs ma1h H3MEPEHUI BpeMEHHU OTKIIOUYCHHS MaclIssHOTO BhIKItouatens 71= 0,05 ¢;
7 =0,08 c; 3=0.1c; »=0.1 cu s =0.06c. TpeOyercst O1IeHUTH TeHEPATLHOE MAaTEMATUUECKOE
OKUJIaHWE BPEMEHHU OTKIIOUEHHs (i C JIOBEpUTENbHOW BepositHocThio p = 0.95. 3akon
pacnpeneneHus HopMaabHBIN.

Ipumep. Jlns ycrnoBuii mpeapIaylero npuMepa npoBepUTh TUIOTEIY O TOM, uTo L& = 0,05¢ Ha
ypoBHe 3HaunmocTu g = 0,05, T.e. Ho:z& = 0.05¢; Hiig# 0,05¢.

Kpurepuii Ilnpcona

Ipumep. Onpenenuts UHTEPBAIBHYIO OIICHKY O'f ¢ p = 0.9 HOpManbHO pacnpeneIcHHON

o o o 2 _
CJIY4auHOU BCIINYNHLBL X, €CJIM Ha OCHOBAHWU ACCATU U3MCPCHUU MOJTYUCHO Sx =2.



IMpumep. [IpoBepuTh runoTE3y 0 TOM, YTO T€HEpATbHAS AUCTIEPCUSI HOPMAJIBHO PACTIPECICHHON
Cly4ailHO! BeJUYuHBI X, Ho:o'f =4 (Hl:o'f #4), Ha ypoBHe 3HauuMocTu ( = 0.1 s ycnoBuii
MpeABIYIIEro IpuMepa.

Kpurepuii ®uepa

Ipumep. CpaBHUBAIOTCS MOKAa3aHUA JBYX BOJIBTMETPOB, KakapIM MpHOOPOM MPOU3BEICHO TIO
CEMb 3aMEpOB, IIPUYEM JAUCIIEPCHs] MOKAa3aHUH MEpBOro Mpudopa COCTaBIISIET 3122 10.2 B2, a

BTOPOTO — 3222 3.8 B2 Heo6X0aMMO BBIACHUTB, YeM OOYCIOBJIEHO PACXOKICHHE NUCTIEPCHI:
60 BTOPO# pubop OoJiee TOUYCH, MO0 PaCX0XKICHUE JUCIICPCHIA CITyIaifHO.

Kpurepuii Koxpena

IIpumep. [IpoBepuths runore’y 06 OJHOPOIHOCTH UYETHIpEX BBIOOPOUYHBIX TUCHEPCUM, PaBHBIX
512 =8; 522 =4, 532: 2u sfz 10, u onpenenennsix ¢ fi = 10 Ha ypoBHe 3naunmoctu q = 0.05.

T-KpUTepHi

IIpumep. Ha ogHOM M3 MATH OAMHAKOBBIX arperaTtoB (TPEThEM), BBIMOIHSIOMINUX OJHOTHITHBIE
orepanunu, ObLIN BHCAPCHLI MCEPOIPHUATHUA 110 DKOHOMHUHU IJIICKTPOSHCPIrHH. OH@HI/ITI) nux
3¢ (HEKTUBHOCTh, €CIM 3apEeTUCTPUPOBAHHOE MECSYHOE TOTPEOJICHUE DSHEPIHUU  KaKIbIM
arperatom coctasisier W1 = 10 MBtu; W7 = 12 MBt4; W3 = 8 MB1u; W4 = 9 MBTu; Ws = 11
MBTu. Kak u npeamnosnaraioch, pacxoJl 3HEpruu Ha TPETheM arperate MuHuMajeH. Heooxoanmo
BBISICHUTh, 4YeM OOYCJIOBJIEH MHMHUMAJbHBIA pPacxo]] Ha TPETbeM arperare — Ccly4dailHbIM
OTKJIOHEHUEM WJI BHEJAPECHHBIMU MEPOIPUSITUSIMH.

JIACTIEPCUOHHBIN AHAJIN3

IIpumep. PaccMoTpuM JTaHHBIE TIO CPOKY CITY>KOBI SJICKTPUUYSCKUX JIAMIT B YETBIPEX IMAPTHSIX.
Tabmuma 10.1
Pe3ynbTaThl H13MEpeHHs CpoKa CIIYXKObI JIAMIT

Ne

— Cpoxk cy»O0bI eKTpoJiamit X (B Y g X

TBHICSIYAX YacoB)

Jamn
1 1,60;1,61;1,65;1,68;1,70;1,72;1,80 | 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 1.74:1.82 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

JIJis M3rOTOBJIEHUS KaXKJIOW MapTUU Jamm Oblga B3sTa MPOBOJIOKA Pa3HBIX COPTOB; BCE

MPOYHUE YCIOBUS MPOU3BOJICTBA OBLIM OJMHAKOBBIMU JJIs1 Kaxk 101 mapTuu. TpedyeTcs BhIICHUTS,
OTIIMYAIOTCS JIM TAapTUU JIaMIl MeXAy co0oi mo cpoky ciuyxObl. Ecnm orBer Oymer
MOJIOKUTETBHBIM, TO MOYKHO JTyMaTh, YTO KaY€CTBO MPOBOJIOKU JEHCTBUTEIHHO BIHSIET HA CPOK
CIyKObl, U, CJeIOBaTeNbHO, MJIs CTaHJAPTU3AlMK TPOU3BOJACTBA DIEKTPUUECKUX JIAMII
HE0OX0IUMO TIOCTUTHYTH OOJIbIIEH OTHOPOAHOCTH MPOBOJIOKH BO BCEX MAPTHSIX.
IIpumep. HeoOxomumMo MHpOBEpPHUTH HYIEBYIO THUIMOTE3y, COCTOAIIYIO B TOM, YTO HCXOJHBIE
pa3Mepsl MpoKaTa Ha MPOBOJOYHOM CTaHE C MHOTOBAJKOBBIMH KanuOpamMu HE BIHUSIOT Ha
pa3Mepsl MpoKaTra IMOCie MEePBOM KIETH IBYXKIETEBOrO0 MpoKaTHOro crana. C 3TOW Ienbio
MIPOBOJIMIIACH TIPOKAaTKa 00pa3lioB MPOBOJIOKU C Pa3HBIMU MCXOJHBIMH auameTpamu: 6,39 MM u
6,12 mM. Ha BbIX0/i€ TOCIIE KJIETHU MPOBOIUIOCH U3MEPEHUE Pa3MePOB MPO(UIIS Mo JUAroHaIsIM
«0» ¥ B HarIpaBJICHUH 00XKATHUS «a».



Tabmuma 10.7

PesynbraThl n3MepeHus pa3mMepoB Mpouiis IpyU MPOKATKE MPOBOJIOKU AUAMETPOM 6,39 MM

Ne pasmep | Cpemnue | IIpeobpazoBannoe | [Ipumeuanue
o0pa3ioB 3HAQUYECHHS | CpeJHEe 3HaYCHUE
pa3mepos,
MM
1 a 5,198 18 Kaxnoe
d 6,440 240 3HAYECHUE
2 a 5,204 24 pasmMepa
d 6,448 248 YBEIIMYEHO B
3 a 5,200 20 1000 pa3 u
d 6,470 270 YMCHBIICHO!
4 a 5,192 12 «@» - Ha
d 6,444 244 5180 «d» -
5 a 5,196 16 Ha 6200
d 6,440 240

Tabmuma 10.8

Pe3ynbTarel u3mepeHus pazmepoB Ipoduist Mpu MPOKaTKE MPOBOJIOKU TuaMeTpoM 6,12 Mmm

No Pasmep | Cpennue | [IpeoOpazoBannoe | [Ipumedanue
00pasioB 3HAYCHHS | CpeJHee 3HaUCHUE
pa3mepoB,
MM
1 a 5,191 11 Kaxnoe
d 6,205 5 3HaYECHUE
2 a 5,188 8 pa3zmepa
d 6,198 -2 YBEIIMYEHO B
3 a 5,186 6 1000 pa3s u
d 6,202 2 YMEHBIIEHO:
4 a 5,185 5 «@»- Ha
d 6,216 16 5180 «d» -
5 a 5,182 2 Ha 6200
d 6,212 12




3aganusa

1. IIpoBecTu OLEHKY BJIMSHHUS MU3MEHEHUM Npelesia TEKydeCTH IPOKaTbIBAEMOI0 MeTajljla Ha
OTKJIOHEHHUSI pa3sMepoB NPOQHIS TMOCIe MPOKATKH B TEPBOH KIETH YETHIPEXKIETHEBOTO
IIPOKATHOI'O CTaHA.

Tabmuna 10.11
Pe3ynbrarel u3MepeHus pa3MepoB MPOoQHIIs pH MPOKATKE MPOBOJIOKH € MIPEICIIOM
TeKydecTH MeTaiia 43 Kkrc/Mm2,

No pasmep | Cpennne | [IpeoOpazoBannoe | [Ipumeuanue
00pa3IoB 3HAUEHUsS | CpellHee 3HAYCHHE
pa3Mepos,
MM
1 a 5,192 -8 Kaxnoe
d 6,558 -62 3HAYCHHE
2 a 5,221 21 pa3mepa
d 6,660 40 YBEJIUYEHO B
3 a 5,227 27 1000 pa3 u
d 6,660 50 YMEHBUICHO:
4 a «a» - Ha
d 5200
5 a «d» - Ha
d 6620

Tadmuma 10.12
Pe3ynbTaTsl H3MepeHHs Pa3MepOB MPOQUIIS IIPH MPOKATKE MPOBOJIOKH C TIPEIETOM
TeKy4ecTH MeTasa 65,9 Kkre/mMm?

No Pasmep | Cpennue | [IpeoOpazoBanHoe | [Ipumedyanue
00pasIoB 3HAUEHUsS | CpelIHee 3HAYCHHE
pa3Mepos,
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYEHUE
2 a 5,229 29 pasmepa
d 6,650 30 YBEIUYCHO B
3 a 5,220 20 1000 pa3 u
d 6,651 31 YMEHBIICHO:
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. IlpoBecTu OIIEHKY BIMSHMS W3MEHEHUH Kod(p@uIMeHTa TpeHus B oyare Aegopmanuu Ha
OTKJIOHEHUS pa3MepoB MPOQUIIs Mocie MPOKATKU B IEPBON KIIETH.



Tabmuna 10.15
PesynbpTaThl n3MepeHus pa3MepoB Npo(uIIst pHu NPOKAaTKE HAa CyXUX BallKax

Ne pasmep | Cpennue | IlpeoOpazoBannoe | [Ipumeuanue
00pasioB 3HAYCHUsS | CpPEHEe 3HAUCHUE
pa3mepoB,
MM
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYCHUE
2 a 5,229 29 pasmMepa
d 6,650 30 YBEIUYEHO B
3 a 5,220 20 1000 pa3 u
d 6,651 31 YMEHBIIICHO:
4 a 5,229 29 «»- Ha
d 6,666 46 5200
5 a 5,232 32 «d» - Ha
d 6,626 6 6620

Tadmuma 10.16

Pe3ynbTarel u13MepeHus pa3MepoB MpoQuils IpyU NPOKATKe MPOBOJIOKH ¢ MUHEPATILHBIM MaciIOM

No Pasmep Cpennme | IIpeoOpazoBannod I[Ipumedanue
00pasioB 3HAYCHHS | CpeJHEee 3HAUCHUE
pa3mepoB,
MM
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HaYEHUE
2 a 5,178 -22 pazmepa
d 6,521 -99 YBEJIMYCHO B
3 a 5,181 -19 1000 pa3s u
d 6,544 -76 YMEHBIIEHO:
4 a «a» - Ha
d 5200
5 a «d» - Ha
d 6620

3. HpOBeCTI/I OLCHKY BJIMSHUSA W3MCHEHHMIH BEJIMYMHBI HATSHKCHHS MCIKAY HepBOﬁ nu BTOpOﬁ
KIICTBIO ITPOKATHOI'O CTaHA Ha OTKJIIOHCHHSA Pa3MCPOB HpO(I)I/IJ'ISI IIOCJIC IIPOKATKHU B nepBoﬁ KIJICTH.



Ta6muna 10.19

Pesynbrarel u3mMeperust pazmMepoB MpoQuiis Ipu MPOKATKe MPOBOJIOKH 0€3 HATSHKCHHUS

Ne pasmep | Cpennue [Ipeobpazosa | [Ipumeuanue
o0pa3ioB 3HAUYCHUS HHOE CpeJiHEee
pa3sMepoB, MM | 3HAUYCHHE

1 a 5,291 -9 Kaxnoe

d 7,053 53 3HAYCHHE
2 a 5,303 3 pasmMepa

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

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

d 7,045 45 5300
5 a 5,340 40 «d»- na

d 7,084 84 7000

Taomuma 10.20

Pe3ynbrathl usmMepenus pazmepoB nMpouIs Mpu MPOKATKE MPOBOJIOKH ¢ BETUYUHOM
MeXxKkIeTeBoro HatsmkeHusa 500 kre.

No Pa3mep Cpennue [IpeoOpazoBannoe | I[Ipumeuyanue
o0pa3ios 3HAYCHUS Cpe/iHee 3HaUYCHHE
pa3MepoB, MM
1 a 5,185 -115 Kaxmoe
d 6,922 -78 3HaYEeHHUE
2 a 5,247 -53 pazmepa
d 7,083 83 YBEJIIMYCHO B
3 a 5,223 =77 1000 pa3 u
d 6,908 -92 YMEHBIIEHO:
4 a 5,219 -81 «a» - Ha 5300
d 7,079 79 «d» - =a 7000
5 a 5,224 -76
d 6,959 -41

Ha omnom u3

5 OJHOTHUIIHBIX TEXHOJIOTHUYECKHX arperaToB (Ha IICTBepTOM) BHCAPCHDbI
MCPOIIPUATHA, 3a CUCT KOTOPBIX MNPCAIIOJIOKUTCIIBHO MOXHO IOJIYYHUTb 3(1)(1)CKT OT 3KOHOMHH
QJICKTPOSHCPIUM. B Teuennu 6 MCCALCB Ha arperarax nNpou3BOJAUINCh, U3MCPCHUS HOTpGGHeHHOﬁ
QJICKTPOOHCPIUH. Pe3y.]'IBTaTBI MMPEACTaBJICHLI B Ta6n1/1ue

Howmep Bennuuna norpedienus
arperara 3JIEKTPOIHEPIUU T10 MECSLaM,
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
5 98 99 1038 104 101

Heo0x01uMO BBISICHUTb, JEHCTBUTEIBHO JH BHEAPEHHBIE MEPONPHITHS CYIECTBEHHBIM
00pa3oM BIHAIOT Ha MOTPEOICHHYIO JIEKTPOIHEPTHUIO.



YPABHEHUE PEI'PECCUM

Ipumep. Onpenenutps K0d3pduIMEHTH perpeccuu Mojaenu 1-ro mopsjaka Ha OCHOBAaHHH
cleyrouiel TabIuIbl pe3yIbTaToB.

Tabmuma 11.1
Pe3ynbTarhl 3KCTIEpUMEHTA

X 0 1 2 3
Y 1.2 5.8 155 28.6

AnpHOpHO U3BECTHO, 4YTO Y — HOPMAaJbHO pachlpeieiieHHas ciydailHas BeJIMYMHA C
ITOCTOSIHHOM TMCIIEPCHEN.

IIpumep. Omnpenenuts KO3(h(GUIMEHTH pPErpeccud 2 MOpsJKa MO JaHHBIM MPEIbIIyLIEro
npumepa.

PETPECCUOHHBIV AHAJIV3

IIpumep. IIpoBecTr perpecCHOHHBIN aHAIN3 YPABHEHUH, TOTYYEHHBIX B MPEIBIAYIINX IPUMeEpax

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

IJEMEHTbI HNTAHUPOBAHUS SKCIIEPUMEHTA. MOJIHBINI
P®AKTOPHbBIA DOKCIIEPUMEHT

IMpumep.

B naGopaTtopHbIX YCIOBHSIX HCCIAEAYETCS! BIMSHUE OTKJIOHEHUN HAMPSHKEHUS U YaCTOTHI
MUTAIONIE CeTH Ha DSHEPreTUYEeCKHe XapaKTEepUCTUKU CaMoOro  PaclpoCTPaHEHHOTO
AIIEKTPONPUEMHUKA — AaCHHXPOHHOTO JBUTaTens. VIChbITyemblil 3IEeKTpOJBUraTeNlb THIIA
AO-41-2, Paom = 5 xBT. B xauectBe ¢yHKIMU 1enu (OTKJIMKA), B YACTHOCTH, PAaCCMaTPUBACTCS
MOJIHBIA TOK, OTPeOIsIEeMbIid U3 CETH. Bce OMBIThI MPOBOIMIMCH C HEU3MEHHOM Harpy3kou Ha
Bally, PaBHOW HOMHHAJIBHOU (KOHTPOJUPYEMBIH, HeperyaupyeMbiii ¢daktop). Bappupyembivmu
dbaxTopamu sBistrorcs Hanpsukenue Xi (U) u gactora Xo( ) cetn, mosTomy aj1st ONBITOB BBIOpaH
mian [10D 22, Ba3oBble ypOBHHU M MHTEpPBAbl BapLUPOBAHUS IIPHHATHI crnexytomue: Ug = 220 B;
AU =20 B; fo = 50 T'; Af = 5 T’ 11 OLIEHKH AUCIIEPCHE BOCIPOM3BOIUMOCTH B KasKJIOU TOYKE
IJIaHa MPOBECHO MO J[BA MapaJIeNbHbBIX ONbITa. ONBITH OBLTH PAaHAOMU3UPOBAHBI C TOMOIIBIO
TaOJIMIBl CIyYalHBIX YHCEN, MPHYEM IMOCIeAOBATEIbHOCTh MPOBEICHUSI OMBITOB MNPUHATA B
cienyromeM nopsake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 510 8 cOOTBETCTBYIOT MapaiebHbIM
OTIBITaM.

[TomyueHns! cneayrome pe3ynbTaThl (OMBITH IPUBEACHBI 110 TIOPSIKY).

i _ 2
| Xo X1 X2 XiXe Y, Y2 ¥ s;
1 + - _ + 100 98 99 0.02
> 4+ . _ — | 89 85 87 008
3 .+ _ . — | 124 118 121 018
4 + 4+ 4 n 10.2 106 104 0.08

CocraBuTh 1aH skcnepumenta (IIMD 22), onpeenuTs ypaBHEHHE PErPecCHM, IPOBECTH
€ro aHaJIu3.



Bueayoumopnas camocmosmenvuas paboma cmyoeHmos ocCyWecmeniemcs 6 6uoe
npopabomKy peKoOMeHOYeMOu Jumepamypvl U Mamepuand, u3y4eHHo20 HA NPAKMUYEeCKUX

S3AHAMUAX.

3adanus ons 6HeayOUMOPHOU camoCmosmenrbHo pabomol

1. Ilo OKCIICPUMCHTAJIbHBIM JaHHBIM, IPCACTABJICHHBIM B Ta6HI/IIIC, IIOJIYYUTb YPAaBHCHHUC
perpeccuu 1 MpOBECTH €ro aHaN3

1.1
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 5,5 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 Il 8,5 10
Y 3 3,5 5 5,5 7 7,5 9
1.6
X 0 2 3,5 5 Il 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. CrutaHupoBaTh 3KCIIEPUMEHT U 00paboTaTh €ro pe3ylibTaThl

2.1

. HCCJ’IC,Z[YCTCH BJIMSIHHUC HAIIPSPKCHUA CETH U TEMIICPATYPhI OKPYKAIOIICTO BO3yXa

Ha BpeMs BBIJICP)KKU pelie TOCTOSHHOTO TOKa. ba3oBbie ypOBHH BapbHpPyEeMbIX
(GakTOpOB M MHTEPBAJIbl M3MCHEHHS HPUHSTHI CICAYIONIME: JUISl HaNpsHKCHUS
Uo=220 B, AU=20 B; s temmepaTypsl to=25°C, At=10°C. [Tpu
MpEeIBAPUTEILHOM  TMPOBEACHUM  JKCIEPUMEHTa  MOJYYeHBl  CJEeAYIOIIHe
pe3ynbTaThl

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

CocraBuTh TiaH skcnepumenta (IIMD 22), onpeenuTh ypaBHEHHE PErpecCHM, IPOBECTH

€ro aHaJims.




3. IIpoBecTH aucTiepCHOHHBIN aHAIN3

3.1.meercas 5 mapTuil ANEKTPUUYECKUX AKKYMYJISTOPOB, H3TOTOBJICHHBIX Ha
Pa3NUYHBIX NPEANpUATHIX. B Kaxmoi maptuu oTOMpaInch aKKyMYJISTOPHI JUISA
UCTIBITAHUH U OTIPENIEIISIICS X CPOK CIIy>KObl. He0OX0IMMO BBISICHUTD, BIUSET JIN
TEXHOJIOTHSI U3TOTOBJIEHUS aKKyMYJIITOPOB HA Pa3IM4HBIX PEIIPUATUAX HA CPOK

UX CITYXKOBI.
Howmep Cpok ¢y 0bl aKKyMYJISITOPOB, JIET
TIPEATPUATHS

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 49 438

3.2. Ha o1HOM U3 5 O/THOTUITHBIX TEXHOJIOTHYECKUX arperaToB (Ha YETBEPTOM)
BHEIPEHBI MEPOTIPHUSTHS, 32 CYET KOTOPHIX MPEIIOIOKHUTEIBHO MOKHO TIOJTYIHTh
P PEKT OT IKOHOMHUH IEKTPOIHEPTHH. B TeueHnn 6 MecsIeB Ha arperarax
MIPOU3BOIMIIMCH U3MEPEHUS TOTPEOJICHHOM IEKTPOIHEPTHH. Pe3ynbTaTh
Mpe/icTaBjIeHbl B TaOIUIE

Howmep Benuunna notpebneHus 31eKTposHepruu o mecsuam, MBr*uac
arperata

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  BBIACHUTH, JCHCTBUTENBHO JIM  BHEAPEHHBIE MEPONPUATHUS

CYIIECTBEHHBIM 00pa30M BJIUSAIOT Ha OTPEOJICHHYIO AIEKTPOIHEPTHIO.

3.3. PemuTh aHanOrM4HyIO 3a7]a4y ¢ pe3yJbTaTaMu, MPeACTaBICHHBIMU B Ta0JIUIIE

Howmep Benmuunna nmotpebaeHus 3IeKTPOIHEPTHH 10 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




IIpuioxenne 2
Ouenounvie cpedcmea 014 NPOEOCHUA NPOMEIHCYMOUHOU AMMECMAYUU

a) Ilnanupyemble pe3yJbTaTbl 00y4YeHUs] M OLICHOYHbIE CPeaCTBa /sl MPOBeIeHHs
NPOMEKYTOYHOH aTTecTalNu:

Kox WNunukarop OneHouHbIE CpeICTBA
JOCTHXXCHUA
WHIUKATOpA
KOMIICTCHIIN N

OIIK-2: CnocoGeH npuMeHSITb COBPeMEHHbIe MeTObl HCCJeI0BAHMS, OLEHMBATH U
NPEICTABJSATH Pe3yJbTAThl BHINOJHEHHOH padoThl

OIlK-2.1 BriOupaet u Vxazanwl 6 3a0anusx ons eneayoumopmou

MIPUMEHSIET camocmosamenbHoll pabomuol

COBpEMEHHBIE [To 3a7aHHBIM 3KCIIEPUMEHTATBHBIM JIAHHBIM TTOJTYYUTh

METOJIbI ypaBHEHHE PETPEeCcCUuu

TEOPETUYECKUX U CrnnanupoBarh 3KCIIEPUMEHT U 00padoTarh ero

IKCIIEPUMEHTAIBHBIX | PE3YIbTaThI

HCCIEN0BAaHUN C [IpoBecTr TUCIIEpCUOHHBIN aHAIN3

y4eTOM

ABTOMATH3UPOBAHHBIX

1 KOMIIBIOTEPHBIX

CpeICTB

OIlK-2.2 OrneHuBaeT u Vxazanwl 6 nepeune ayoumopnwvix KOHMpPOIbHLIX pabom

MIPECTABIISET M cmonb30BaHme CTATHCTUIECKUX KPUTEPHEB IS OT[CHKH

pe3yNbTaThl TEXHUYECKUX XapaKTEPUCTHUK IEKTPOTEXHUUECKUX

BBIIIOJTHEHHOH 15631 (o) 0505

paboThI B BUIE OrneHka BIUSHUS TEXHOJIOTHYECKUX (PaKTOPOB HA

OTUYETOB U KaueCTBO BBITYCKAaeMOU MPOIYKIIUU

Mpe3eHTaIi Metoauka onpeaeneHus: KOAPHUIUEHTOB ypaBHEHUS
perpeccuu
Metoauka mpoBeeHUS PErPeCCUHOHHOTO aHalIn3a
CocraBuTh 1iaH skcriepumenTa (11D 22), onpeaenutsb
ypaBHEHHUE PErpeccru, MPOBECTH €ro aHaIu3

0) Ilopsinoxk mpoBeneHHs] NMPOMEKYTOUHON aTTeCTANMH, NMOKA3aTeJd U KPHUTEPUH
OlleHUBAHMSI.

[IpomexyTouHas aTTectanus no AucuurinHe «llnaHnpoBaHue SKCIEPUMEHTA) BKIIIOYAET
TEOPETUYECKUE BOMPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHBb YCBOSHUS O0yUaIOMIMMUCS 3HAHUM, U
MPAKTUYECKUE 3aJaHMsl, BBIABJSAIONIME CTeNeHb CHOPMUPOBAHHOCTH YMEHUW U BIaJCHUH,
MPOBOJUTCS B JOpME IK3aMeHa.

DK3aMeH MO JaHHOW TUCIHUIUIMHE MPOBOJUTCSA B YCTHOHM (opMe MO SK3aMEHAIIMOHHBIM
ouneraMm, KaKIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BOMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IMoka3aTenu n KpUTEPUN OLICHUBAHMUS IK3aMEHA:

— Ha OIEHKY «OTJHYHO» (5 0ainoB) — o0yJaromuiics JEMOHCTPUPYET BHICOKUI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMATHYECKOE W TIyOOKOe 3HaHUE
y4eOHOro Marepuania, CBOOOJHO BBITIONHSET MPAKTHUECKHUE 3aJaHus, CBOOOJHO OMEpUPYET
3HaHUSIMU, YMEHUSMU, TPUMEHSET UX B CUTYal[UsIX NOBBIIIEHHON CIOKHOCTH.

— Ha OLIEHKY «Xopomio» (4 Oamna) — oOyJarommuiics IeMOHCTPUPYET CPEAHMI YPOBEHBb
c(hOpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHsS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKY, HETOYHOCTH, 3aTPYTHEHHSI IPU aHATUTHYECKUX OTIEPAIIUAX, IEPEHOCE
3HaHUM U YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYalIUH.

— Ha OIICHKY «YyI0BJeTBOPUTEJLHO» (3 Oamna) — oOy4aromuiicss AEMOHCTPHUPYET
MIOPOTOBBIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIMH: B XO0/I€ KOHTPOJBHBIX MEPOTPUSTUN



JOMYCKAIOTCSl OLIMOKM, TPOSIBIAETCS OTCYTCTBHUE OTACIBHBIX 3HAHUM, YMEHUIl, HaBBIKOB,
0Oy4aromuiicsi MCHBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS IPH OINEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMHU IIPU UX IEPEHOCE HAa HOBBIE CUTYalLUH.

— Ha OIICHKY «HeY/JA0BJIeTBOPUTEILHO» (2 Oana) — 00yJaroniuiics 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TEOPETHMYECKOTO MaTepuaia, JOMYCKAaeT CYIIECTBEHHBIC OITMOKH, HE MOXET
[I0Ka3aTh MHTEJJIEKTyaIbHbI€ HABbIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyI0BJIETBOPUTEJbHO» (1 Oain) — oOyyarouuiics HE MOXKET IMOKa3aTh
3HaHUS HAa YpPOBHE BOCIIPOM3BEICHUS W OOBSCHEHUS HWHPOPMALUHU, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HaBBIKU PELLIEHUS IPOCTHIX 3a/1a4.



