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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHOTO 3JICKTPOIIPHBOIA U

[IpoTokosm oT 20 . Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2028 - 2029
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

Juctummaa OCHOBBI HHKEHEPHOTO SKCIIEPUMEHTA BXOIUT B 0053aTEIBbHYIO YaCTh
y4eOHOTO IIIaHa 00pa30BaTENILHOI TPOrPAMMBI.

JI1st u3ydeHust TMCUUIUIMHBI HE0OX0IMMBbI 3HAHUS (YMEHUS, BIAJICHUS),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUS TUCITUIUTAH/ TPAKTHK:

Yyebuast - IIpaKTUKa 10 MOJYUYCHHUIO MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIEIOBATENIbCKON PabOThI

CoBpeMeHHbIN aBTOMATU3UPOBAHHBIN 3JIEKTPOIIPUBO/]L

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

IloaroroBka K ciade M caada rocyJapCTBEHHOTO SK3aMeHa

IIpon3BoacTBEHHAs! - HAYYHO-UCCIIEA0BATENIbCKAsl padoTa

3 Komnerenunu ody4yaromerocsi, popmMupyemsbie B pe3y/ibTaTe 0CBOCHUA

AUCUMITUHBI (MOIYJIs1) ¥ IJIAHUPYeMble Pe3yJIbTaThl 00y4YeHusI

B pesynbraTe ocBoeHuss AUCUUIIIMHBI (MOYns) «OCHOBBI HHXXEHEPHOTO
AKCIIEPUMEHTa» 00YJAIOITUICS JOJDKEH 001aaTh CICYIONIMMH KOMITETCHIIHSIMU:

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




CIIpaBOYHHUKaMH,
KaTajJoramMu,
CJIOBApsIMHU,

OHIUKIIONCAUAMU

).

Wroro no pazneny

0,5

3. Paznmen 3

3.1 McTouHuky oMUOOK MpU
HU3MEPEHUAX

0,5

10

CamocrosiTenbHOE
U3y4eHHE
yueOHOI n
Hay4YHOU
JIUTEPATyPhI
[Nouck
JIOTIOJTHUTENBHON
HH(POPMAIUH 110
3aJ]aHHOU Teme
(pabora c
oubnuorpaguyec
KAM
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

15

CaMocCTOsATeIbHOE
U3yUYCHHE
yueOHOI u
Hay4qyHOU
JIUTEPATYPbI
Tlounck
JIOTIOJTHUTEHHON
UHPOPMAIIH IO
3aJJaHHOKN TeMe
(pabora c
oubnuorpaguyec
KHM
MaTepHalaMH,
CIPaBOYHUKAMH,
KaTajaoramu,
CIIOBapSIMH,
SHITUKIONEANSIMEI

).

YCTHBIN Onpoc
CTYIICHTOB TIO
M3Yy4YEeHHOU Teme

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

0,5

15

5. Pazgen 5

5.1 XapakTepucTuku
HOJIOJKEHUS CIly4aiHON
BEJTIYMHEI

15

CamMocTosTenpHoe
U3yUYCHHUE
yueOHOM 1
HayqHOU
JIUTEPATYPhI
Tlownck
JIOTIOJTHUTEIBHOM
“HQOpMALIUH IO
3aJaHHOA TEME
(paborta c
oubnmorpaduyec
KHM

YCTHBIH o1poc
CTYIICHTOB 110
U3y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2




MaTepuaiaMu,
CIIpaBOYHHUKaMH,
KaTajJoramMu,
CJIOBApsIMHU,
SHIUMKJIONCIUAMN

).

Wroro no pazneny

15

6. Paznen 6

6.1 HopmanbHblil 3aK0H
pacnpeneneHus ciydaiiHou
BEJTUYHMHBI

15

CamocrosiTenbHOe
U3y4eHHE
yueOHOI n
Hay4YHOU
JIUTEPATyPhI
[Nouck
JIOTIOJTHUTENBHON
HUH(POPMAIUH 10
3aJ]AaHHOU Teme
(pabora c
oubnuorpaguuec
KAM
MaTepHaIaMu,
CMPaBOYHUKAMH,
KaTaJoraMH,
CIIOBApSIMH,
SHIUKIIONETUSIMU

)-

YCTHBII OIIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

HUroro no pazneny

15

7. Paznen 7

7.1 OcHOBHEBIE 331a4HU
MaTeMaTHYEeCKOU
CTATUCTHUKH

15

CaMocCTOsATeIbHOE
U3yUYCHHE
yueOHOI u
HayqHOU
JIUTEPATYPbI
Tlounck
JIOTIOJTHUTEHHON
UHPOPMAIIH IO
3aJJaHHOKN TeMe
(pabora c
6ubnuorpaguuec
KHM
MaTepHalaMH,
CIPaBOYHUKAMH,
KaTajaoramu,
CIIOBapSIMH,
SHITUKIONEANSIMEI

).

YCTHBIN Onpoc
CTYIICHTOB TIO
H3Y4YEeHHOU Teme

OIIK-2.1,
OIIK-2.2

HUroro mo pazneny

15

8. Paznen 8

8.1 Cratuctuueckue
KPHUTEPHHU U MX ITPUMEHEHNE

15

CamocTosTenpHoe
U3yUYCHHUE
yueOHOM 1
HayqHOU
JIUTEPATYPHI
Tlownck
JIOIIOJIHUTEIHLHON
“H)OpMALIUH 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

9. Paznen 9

9.1 lucriepcroHHBII aHATIN3

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

10. Pa3nmen 10

10.1 YpaBHenue perpeccun

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

11. Pa3gen 11

11.1 PerpeccruoHHsbli aHanu3

15

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

YCTHBIH o1poc
CTYIICHTOB 110
U3Y4CHHOU TeMe

OIIK-2.1,
OIIK-2.2




oubnmorpaduyec
KHM
MaTepuaIamu,
CIIPaBOYHHUKAMU,
KaTaJIoraMy,
CIIOBAPSIMH,
SHIMKIIONEAAMA

).

Wroro no pazneny

15

12. Pasnen 12

12.1 OcHOBBI ITaHUPOBAHUS

OKCIIEPUMCHTA

13,95

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

13,95

13. Pa3gen 13

13.1 IInannpoBanmne

9KCIEPUMEHTA ITPU MOUCKE
ONTUMAJIbHBIX YCIOBUM

13,2

CaMOoCTOsATEIbHOE
U3yUYCHHUE
yueOHOI u
HayqyHOU
JIUTEPATYPbI
TTouck
JIOTIOJTHUTEIBHOM
UHPOPMAIHH IO
3aJaHHON TEME
(pabota c
o6ubnuorpaguuec
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 pazzpeny

15. Pa3gen 15

15.1 Dx3amen

OIIK-2.1,
OIIK-2.2

Uroro no pazneny




Wroro 3a cemectp

17

34

162,1

OK3aMCH

Hroro no JUCIHUILINHE

17

34

162,1

OK3aMCH




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
HEOO0XOIMMBIX TEOPETHUECKIX 3HAHUH U (POPMHUPOBAHUE OCHOBHBIX MPEICTABICHHUH
MPOUCXOIUT C UCTIOIB30BaHIUEM MYJIBTUMEAUHHOTO 000PYI0BAHUS.

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

6 YueOHO-MeTOAMYECKOE 0OecTedeHHe CAMOCTOATEIbLHOM padoThl 00yUaroIMXcst

[IpencraBneHo B npuiioKeHuH 1.

7 OneHO4YHbIE CPEACTBA IS IPOBEACHHUS MPOMEKYTOYHOM aTTecTallul
[IpencraBieHsl B IpUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE O00ecTedyeHHue JUCHMIIHHbI

a) OcHoBHas JuTEpaTypa:

1. Carnees, [I.1. OcHOBBI HAy4YHBIX MCCIIEIOBAHNM, OPraHU3aLUs U IIIAHUPOBAHKE
sKcniepuMenTa : yueonoe nocooue / JI.11. Carnees. — Kazans : KHUTY, 2016. — 324 ¢. —
ISBN 978-5-7882-2010-9. — TekcT : 2eKTpOHHBIH // DIEKTPOHHO-OMOINOTeYHAsT CUCTEMA
«Jlanby : [caiit]. — URL.: https://e.lanbook.com/book/101880 (nata oOpamienus
15.03.2026). — Peskum mocTyma: Ajsi aBTOPH3. TOIb30BaTEIeH.

0) JlomosiHuTeEAbHAS JIUTEpaTypa:

1. JykpsinoB, C.1. OCHOBBI HH)KEHEPHOTO IKCIIEpUMEHTa: YueOHoe nmocobue / JIykpsHOB
C.H., Ilanos A.H., BacunbeB A.E. - M.:11] PUOP, HUL] UHDPA-M, 2023. - 99 c.: - (Boiciiee
obOpasoBanue: bakanaBpuar) - Pexxum nocryna: https://znanium.ru/catalog/document?1d=427796
(mara o6pamenus 15.03.2026). — Pexxum gocTyma: 1mo moAmnucke.

2. Mlxnsp, M. ®. OcHOBBI HAYYHBIX HCCIICIOBAHUM : ydeOHOE Tocodue i ObakaaaBpoB /
M. @. Hlkssp. - 9-e u3a. - Mocksa : M3natenbcko-Toprosas kopropamusi«lamkos u K°», 2022. -
208 c¢. - ISBN 978-5-394-04708-4. - Tekcr : onekrponnbii. -  URL:
https://znanium.com/catalog/product/2083277 (nata oopamenust 15.03.2026). — Pexxum nocrymna:
IO TOJIHCKE.

3. PeokkoB, U. b. OcHOBBI Hay4YHBIX HCCIIEJOBaHUI M M300peTaTesbcTBA @ yd4eOHOE
noco6ue juig By3oB / M. b. PepkkoB. — 7-e uzn., ctep. — Cankr-IlerepOypr : Jlans, 2024. — 224
c. — ISBN 978-5-507-50443-5. — TekcT : anekTpoHHbIH // JlaHb : 3JIeKTpOHHO-OMOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/433217 (nara oOGparienus:: 15.03.2026). —
Pexxum moctyna: Ans aBTOpU3. MOJIb30BATENCH.

B) Meroanuyeckue yKa3aHus:

1. OcHOBBI Hay4HBIX HCCIEAOBAHMN : MeTOaUYecKue ykazanus / coctaButenu b. T
Maptsinos, I'. JI. boromac. — Canxr-IletepOypr : CIIGIJITY, 2018. — 24 c. — TekerT :
ANIEKTPOHHBIA // DNekTpoHHO-OMONMOTeyHas cuctema «Jlamp» @ [caiit]. — URL:
https://e.lanbook.com/book/111136 (mata obpamenus 15.03.2026). — Pexum nocrtyma: amns
aBTOPU3. MOJIb30BATENCH.



r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcebi:

IIporpammMHoe oGecnieueHue

HaumenoBanue .
o Ne norosopa Cpox aelcTBUS TULEH3UU
MS Office 20071 135 o7 17.09.2007 GeccpodHo
Professional
7Zip cB00OIHO pacmpocTpansemoe [10 06eccpovHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 06eccpovHO
FAR Manager cB00OIHO pacmpocTpansemoe [10 06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAHHDLIX U l/lH(l)OpMalH/IOHHbIe ClIpaBOYHBLIC CUCTEMbI

Hazsanue xkypca

Ccrlika

DnekTpoHHbIe pecypcebl ondmuoreku MI'TY um. I'.U.

Hocosa

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




®denepalibHOE rOCYAAPCTBEHHOE OI0/PKETHOE

yupexaenne «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/
MPOMBIIIICHHON COOCTBEHHOCTH)

Hanmonansnas nHGOpMaAIIMOHHO-aHATTUTHYECKAs URL:

cucrema — Poccuiickuit nnaekc Hayanoro nurupoBanus | https://elibrary.ru/project_risc.
(PMHI) asp

OnexrponHas 6a3za nepuoaudeckux uzganuii 000 https://eivis.ru/

«MBUC»

9 MartepuajibHO-TeXHUYeCKOe ofecrneyeHne JUCHUNINHBI (MOIYJIs)

MarepuanbHO-TEXHUUECKOE 00eCTieueHHEe JUCIUTUINHBI BKIIOYALT:

JlexuuonHas aynurtopus (123, 227) MynsTuMeauiiHbIE CPEICTBA XPAHEHUS,
nepeiauu U MpeacTaBiIeHust HHpopMaluu

KommerorepHsbrit kinace (227a) [lepconansHbie komnbioTeps ¢ maketom MS Office,
BBIXOJIOM B VIHTEpHET U C IOCTYNOM B JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO
Cpelly YHUBEpCUTETA

[Tomemienune A caMocTosATENbHOM paboThl 0Oyuaromuxcs (227a) [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Matlab+Simulink, Berxogom B HTEpHET 1 ¢ 10CTYyIIOM
B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA

VY4eOHble ayIUTOPUHU U1 TPOBEJICHUS TPYNIIOBBIX M MHIUBUYaIbHBIX
KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS M IPOMEXyTouHO# artectammu (023, 123, 227)
MynbsTUMeIUiHbIE CpEACTBA XpaHEeHUs, Iepejaun 1 MpecTaBlIeHuss THOpMauu



[Ipunoxenue 1.

Y4e0HO-MeTOIHYeCKOe 0DecTiedeHHe CAMOCTOSATe/IbHOI padoThI CTY/IEHTOB

Ayoumopnas camocmoamenvHas paboma cmyoOeHmo8 HA NPAKMUYECKUX 3aAHAMUAX
ocyuecmensaemcs o0 KOHmMpoJieM npenooasameis 6 8ude peuletus 3a0ay, Komopbwvle onpeoeisien
npenooasameinb OJisi CMYOeHma.

Ilpumepnvie ayoumopHvle KOHMPOILHBIE PAOOMbL
HOPMAJIbHBIN 3AKOH PACHPEJIEJTEHUSA CTYYAMHOM BEJTWYHUHBI

Ipumep. 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 HOPMATbHEIIA.

OCHOBHBIE 3AJJTAYH MATEMATHUYECKOM CTATUCTUKH

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

paBHas (7'2 = 25 A? 1 pe3y/IbTaT OJJHOTO UCITBITAHHUS TIPEI0OXPAHUTENS U3 Toi maptun lo = 95 A.

3aKOH pachpenesieHus 3HA4eHUM TOKa MEeperopaHuss HOpMalbHbIA. [l pemeHus 3amgadu
ucrnoanzyem U-pacnipenenenue.

IIpumep. Onpenenuts 00beM BBIOOPKH (KOJTHMYECTBO M3MEPEHUI), TIO3BOJISIONIUN OIICHUTH L/
TOKa TIeperopaHus MpeaoXpaHuTelield ¢ ToUHOCThi0 T 1 A u ¢ p = 0,95, ecnmuu3BecTHO, YTO G|2

=16 A%
2
n> (2—24 -1.96) — 63.

Ipumep. Ilpu o6paboTke BeIOOpKM M3 10 HAOIIOACHWI 3HAYEHWH €MKOCTEH KOHICHCATOPOB
~ .2
nonydeHo C =98 mk®. M3BeCTHO, 4TO 3aKOH pachpeieleHus HOPMAIbHBIMA, O, =25 MkD?,

[IpoBeputh runote3y o ToM, utoc =100 Mx®, T.e. Ho:uc = 100 Mx®D; Hy:pc# 100 MxD.
CTATUCTUYECKUE KPUTEPUU U UX IPUMEHEHUE
Kpurepuii Crbrogenra

IIpumep. Mimeetcs nath n3MepeHU BpeMEHHU OTKITIOYSHHs MaclsiHOTO Beiktouatens 71= 0,05 c;
7 =0,08 c; 3=0.1 ¢c; »=0.1 c u 5 = 0.06 c.Tpebyercst OLIEHUTH TeHEPATHHOE MaTEMAaTHIECKOE
OXKUJIaHWE BPEMEHU OTKIIOUEHHUSI [4C JIOBEpUTENbHOW BepositHocThio p = 0.95. 3akon
pacnpeneneHus HopMaabHBIN.

Ipumep. Jlns ycnoBuil mpenplaymiero npuMepa IpoBepUTh THIIOTE3y O ToM, 4To &= 0,05cHa
ypoBHe 3HaunmocTu g = 0,05, T.e. Ho:z& = 0.05¢; Hi: g 0,05¢.

Kpurepuii Ilmpcona

Ipumep. Onpenenuts MHTEPBAIBHYIO OLEHKY Gf ¢ p = 0.9 HOpMaNIBHO pacIpeneIEHHON

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
CIIy4ailHON BEJMYUHBI X, Ho:af =4 (Hl:af #4), Ha ypoBHe 3HauuMocTH (= 0.1 mns ycroBuit
MpeABIIYIIEro IpuMepa.

Kpurepuii ®umepa

Ipumep. CpaBHUBAIOTCS MOKAa3aHUA JBYX BOJIBTMETPOB, KakapIM MpHOOPOM MPOU3BEICHO TIO
CEMb 3aME€pOB, IPUYEM JAUCIEPCHsl MMOKA3aHUN NEPBOro Mpubopa COCTaBISAET 3122 10.2 B%, a

BTOPOTO — 5222 3.8 B2 Heo6X0auMO BBIACHHTH, YeM OOYCIOBIEHO PACXOKICHHE JHCIIEPCHIA:
00 BTOPOI pubop OoJiee TOUYCH, JTHMO0 paCX0KICHUE JUCIICPCHIA CITYIaiiHO.

Kpurepuii Koxpena

IIpumep. [IpoBeputh runore’y 06 OJHOPOIHOCTH YETHIpEX BHIOOPOUYHBIX TUCHEPCUM, PaBHBIX

312 =8; Sg =4, S§= 2u sz 10, u onpeenennsix ¢ fi= 10 Ha yposHe 3naunmoctu = 0.05.

T-KpUTepHi

IIpumep. Ha ogHOM M3 MATH OAMHAKOBBIX arperaTtoB (TPEThEM), BBIMOIHSIOMINUX OJHOTHITHBIE
orepanuu, ObLIN BHCAPCHBI MCEPOIIPHUATHUA 110 DBKOHOMHUHU IJICKTPOSHCPIHH. OH@HI/ITI) nux
3¢ ()EKTUBHOCTh, €CIM 3apEeTUCTPUPOBAHHOE MECSYHOE TMOTPEOICHUE DSHEPrHUU  KaKIbIM
arperatom coctasisier W1 = 10 MBtu; W7 = 12 MBt4; W3 = 8 MB1u; W4 = 9 MBtu; Ws = 11
MBtu. Kak u npeamnosnaraioch, pacxojl JHEpruu Ha TPETheM arperate MuHuMajeH. Heooxoaumo
BBISICHUTh, 4YeM OOYCJIOBJIEH MHMHUMAJbHBIA pacxoJ] Ha TPETbeM arperare — Cly4dailHbIM
OTKJIOHEHUEM WJIM BHEIPEHHBIMU MEPOIPUSITHSIMH.

JIACIIEPCUOHHBIN AHAJIN3

IIpumep. PaccMOTpuM JTaHHBIE TIO CPOKY CITY)KOBI SJICKTPHUUYSCKUX JIAMIT B YETBIPEX IMAPTHSIX.
Tabmuma 10.1
Pe3ynbTaThl H13MEpeHHs CpOKa CIIYXKObI JIAMIT

Cpoxk
No CITYKOBI
H; R— ANEKTPOJIAMIT 2X Ng X
P X (B ThICSTYaX
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; 1,64
1,60; 1,62;
164, 166 29| 8
1,74, 1,82
4 1,51; 1,52; 9,41 6 1,57




153; 1,67;
1,60; 1,68

42,57 26 1,64

Jlnisi M3rOTOBJIEHUS KAXKJIOW MapTUW JIaMIl ObUTa B3sTa MPOBOJIOKA PasHBIX COPTOB; BCE

MIPOYHE YCIOBUS MIPOU3BOJICTBA OBIIIM OJIMHAKOBBIMHU JUIS KaXX10H mapTun. TpeOyeTcst BHISICHHUTB,
OTJIMYAIOTCSl JIM TapTUU JIaMIl Mexay co0ol 1o cpoky ciyxObl. Ecaum orBer Oyzer
MOJIOKUTEIBHBIM, TO MOKHO AyMaTh, YTO KQ4E€CTBO MPOBOJIOKU JICHCTBUTENBHO BIMAET HA CPOK
CIly’KOBI, W, CIIEIOBATEeNbHO, [UIA CTaHJAPTU3AIUN TPOM3BOJICTBA DJICKTPUUYECKUX JIAMII
HE00X0IMMO TOCTUTHYTH OOJIBIIEH OTHOPOTHOCTH ITPOBOJIOKH BO BCEX MAPTHUSX.
Ipumep. HeoOxoauMo TpOBEpUTH HYJEBYIO THUIOTE3Y, COCTOSIIIYI0O B TOM, YTO HCXOJIHBIC
pa3Mmephl TpoKaTta Ha MPOBOJIOYHOM CTaHE C MHOTOBAJIKOBHIMH KalHOpaMu HE BIHSIOT Ha
pasMephl MpoKara MOCJie IMEpBOM KIETH JBYXKIETEBOTO MpPOKaTHOTO craHa. C 3TOH Menbro
MPOBOIMUIIACH TTPOKATKa 0OPAa3IOB MPOBOJIOKU C Pa3HBIMU HUCXOAHBIMH auaMmeTpamu: 6,39 MM u
6,12 mm. Ha BeIXozie mociie KJIeTH MPOBOJMIIOCH U3MEPEHHE pa3MepPOB PO(pUIIs O AUArOHAISIM
«d» 1 B HANPaBJICHUH OOKATHS «@».

Tabnuua 10.7
Pe3ynbrarel u3mepeHus pazmepoB Ipoduiist pu MPOKaTKE MPOBOJIOKH TUaMeTpoM 6,39 Mmm

No pasme | Cpennuesnauenuspazmep | [IpeobpazoBannoecpenneesnaue | [Ipumeuan
obpasmo | p OB, MM HUE ue
B
1 a 5,198 18 Kaxnoe
d 6,440 240 3HaYEeHUE
2 a 5,204 24 pazmepa
d 6,448 248 YBEINYCHO
3 a 5,200 20 B 1000 pa3
d 6,470 270 1
4 a 5,192 12 YMCHBIIICH
d 6,444 244 O:«@»- Ha
5 a 5,196 16 5180 «d» -
d 6,440 240 Ha 6200

Tabmuua 10.8
PesynbraThl m3MepeHus pa3MepoB OIS TIPU MPOKATKE MPOBOJIOKU AUAMETPOM 6,12 MM

Ne Pasme | Cpenuuesnaucuusipasmep | [IpeobpazoBanHoecpeaneesnau | IIpumedan
obpasmo | p 0B, MM eHue ue
B
1 a 5,191 11 Kaxnoe
d 6,205 5 3HAYEeHHUE
2 a 5,188 8 pazmepa
d 6,198 -2 YBEIUYCHO
3 a 5,186 6 8 1000 pas3
d 6,202 2 u
4 a 5,185 5 YMEHbIIICH
d 6,216 16 0. «a» - Ha
5 a 5,182 2 5180 «d» -
d 6,212 12 Ha 6200




3aganus

1. [IpoBecTu OLEHKY BJIMSHHUS M3MEHEHUM Ipelesa TeKy4ecTH MPOKaThIBAEMOI0 MeTajjla Ha
OTKJIOHEHHUS pa3MepoB Hpouis Iocjie NPOKAaTKU B IEPBOM KIETH YETHIPEXKIETHEBOTO
IIPOKATHOTO CTAHA.

Tabmuna 10.11
Pesynbratel usmMepenus pazmepoB nMpoduiis Mpu MPOKATKE MPOBOJIOKH C MPECIOM
TeKydecTH MeTaimia 43 Krc/Mm>.,

No pasme | Cpennuesnauenusipazmep | [IpeobpazoBannoecpenneesnaue | [Ipumeuan
obpasto | p OB, MM HUE ue
B
1 a 5,192 -8 Kaxnoe
d 6,558 -62 3HaYEeHHE
2 a 5,221 21 pazmepa
d 6,660 40 YBEJINYECHO
3 a 5,227 27 B 1000 pas
d 6,660 50 H
4 a YMEHbILIEH
d o:
5 a «a» - Ha
d 5200
«d» - Ha
6620
Tabmuma 10.12
Pe3ynbTarel u3MepeHus pazMepoB MpoQuiis Ipu NPOKaTKe MPOBOJIOKH € MPeIEIoM
TEeKy4ecTH MeTasa 65,9 krc/mm?
Ne Pasme | Cpennuesnauenusipasmep | [IpeobpazoBanHoecpenneesnay | [Ipumeuan
obpazio | p OB, MM eHue ue
B
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAaYEeHHE
2 a 5,229 29 pazmepa
d 6,650 30 YBEIUYCHO
3 a 5,220 20 B 1000 pa3
d 6,651 31 1
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. IlpoBecTu OIICHKY BIMSHMS W3MEHEHUH Kod(pQHIMeHTa TpeHUs B oyare aegopmanuu Ha
OTKJIOHEHUS pa3MepoB MPOQUIIS Mocie MPOKATKY B IIEPBON KIIETH.




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

Ne pasme | Cpennuesnauenusipazmep | [IpeobpazoBannoecpenneesnaue | [Ipumeuan
obpa3sio | p OB, MM HUE ue
B
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAYCHUE
2 a 5,229 29 pa3mepa
d 6,650 30 YBEIINYEHO
3 a 5,220 20 8 1000 pas
d 6,651 31 1
4 a 5,229 29 YMCHBIIICH
d 6,666 46 0:
) a 5,232 32 «a» - Ha
d 6,626 6 5200
«d» - Ha
6620

Tadmuma 10.16

Pe3ynbTarel u13MepeHus pazMepoB MpoQuiIs Ipyu NPOKAaTKe MPOBOJIOKH ¢ MUHEPATLHBIM MaCIOM

No Pasme | Cpennuesnauenusipazmepo | [IpeodpazoBanHoecpenneesnauet | [Ipumedanu
o0Opasto | p B, MM ue e
B
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HAaYEeHHE
2 a 5,178 -22 pazmepa
d 6,521 -99 YBEIUYCHO
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. HpOBeCTI/I OLCHKY BJIMSHUSA W3MEHEHUN BEIIMYMHBI HATSHKCHMS MCKAY nepBoﬁ 151 BTOpOfI
KIJICTBIO IMPOKATHOI'O CTaHa Ha OTKIIOHCHUA pa3sMEPOB HpO(I)I/IJ'IH IMOCJIC IIPOKATKHU B HepBOﬁ KJICTH.

Tabmuua 10.19
Pe3ynbTarel u3MepeHus pazMepoB MpoQuiis Ipu MPOKaTKe MPOBOJIOKH 0€3 HATSHKCHHUS

Ne
00pa3sio

pa3me
p

CpenHunesHaueHuspasmep
0B, MM

[IpeoOpazoBaHHOECpETHEE3HAYE
HHUC

IIpumeuan
ue




B
1 a 5,291 -9 Kaxmoe
d 7,053 53 3HAYCHUE
2 a 5,303 3 pa3mepa
d 7,054 54 YBEIUYCHO
3 a 5,329 29 B 1000 pa3
d 7,098 98 1
4 a 5,334 34 YMEHBLICH
d 7,045 45 0.
5 a 5,340 40 «a» - Ha
d 7,084 84 5300
«d» - Ha
7000
Ta6muma 10.20
Pe3ynbTaThl u3MepeHus pa3MepoB MPOQHIIS IPH MPOKATKE MPOBOJIOKH ¢ BETUIHHON
MexkneTeBoro HaTsokeHus 500 krc.
No Pa3zm CpenHue3HadyeHuspas [IpeobpazoBanHOECpETHEES [Tpumeua
00pasig ep MEpOB, MM HaYCHHUE HUE
OB
1 a 5,185 -115 Kaxmoe
q 6.922 78 3HAa4YCHUE
’ pasMepa
2 a 5,247 -53 yBEIHYEC
d 7,083 83 Ho B
1000 pa3
3 a 5,223 =77 u
d 6,908 -92 YMCHbIIC
HO:
4 a 5,219 -81
«a» - Ha
d 7,079 79 5300
5 a 5,224 -76 «d» - Ha
d 6,950 41 7000

Ha onHOM M3 5 OAHOTUIHBIX TEXHOJIOTHISCKUX arperaroB (Ha I-IeTBe]Z)TOM) BHCIPCHLIL
MCPOIPUATHS, 3a CUCT KOTOPBIX NPCAIIOJIOKUTCIBHO MOKHO ITOJIYUUTDH B(b(beKT OT S3KOHOMHHU
QJICKTPOOHCPIUH. B Teuenuu 6 MCCAILICB Ha arperarax nmpou3BoJUINCh U3MEPCHUA HOTpC6HeHHOI>'I
QJICKTPOOHCPIUH. Pe3y.]'IBTaTBI MMPpEACTaBJICHLI B Ta6n1/1ue

Howmep Bennuuna norpedienus
arperara JJIEKTPOIHEPIUU T10 MeCsLaM,
MBrTt*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

S) 9,8 9,9 10,3 10,4
10,1

Heo0x01uMo BBISICHUTB, I€HCTBUTEBHO JI BHEJPEHHBIE MEPOTIPUATHUS
CYLIECTBEHHBIM 00pa30M BIJIUAIOT HAa NOTPEOICHHYIO AIEKTPOIHEPTHIO.

YPABHEHHUE PEI'PECCUM

Ipumep. Omnpenenuts Ko3hGUIUEHTH pErpeccud MoJenH 1-ro mopsiaka Ha OCHOBaHHUHM
clieayoen TablIuIbl pe3ynbTaToB.

Tabmuma 11.1
Pe3ynbTarhl 3KCICpUMEHTA

X 0 1 2 3
Y 1.2 5.8 155 28.6

ATIpHOPHO HW3BECTHO, 4TO Y — HOPMA&IBHO pacIpelneiicHHas CiayJaiiHas BeJWYMHA C
MOCTOSTHHOM JAUCTIEPCUEH.

IIpumep. Omnpenenuts KO3(hGUIMEHTH pPErpeccuu 2 MOpsAlIKka MO JaHHBIM HPEIbIIyHIEro
npumepa.

PET'PECCHOHHBINA AHAJIN3

IIpumep. [IpoBecTu perpeccHOHHbIN aHATN3 YPAaBHEHUIA, TOTYYEHHBIX B IPEABLAYIINX IPUMEPaX
A
Y =-1.01+9.19- X;
A
Y =112 +282- X +213- X>.

3JIEMEHTHI INTAHUPOBAHMS SKCIIEPUMEHTA. ITOJTHBIA
®AKTOPHBII SKCIIEPUMEHT

ITIpumep.

B nabopaTopHbIX yCIOBHSAX HCCIEAYETCS BIMSHUE OTKIOHEHHUH HANpPSDKEHHUS M 4acTOTHI
MUTAIOUIE CeTM Ha DJHEPreTUYECKHE XapaKTEPUCTUKH  CaMOro  PacIpOCTPaHEHHOTO
AIEKTPONPUEMHUKA — ACHHXPOHHOTO JBUraTens. VICHBITyeMblid DIIEKTPOJBHUIraTeNlb THIIA
AO-41-2, Puom= 5 kBt. B xauecTBe QyHKIMHU e (OTKINKA), B YACTHOCTH, pacCMaTpUBAETCs
MOJIHBIN TOK, MOTpeOsieMblil U3 ceTH. Bee ombIThl MPOBOIMINCH C HEM3MEHHOW Harpy3koi Ha
BaJly, paBHOH HOMMHAJIBHOM (KOHTpPOJIMpYEMbIH, Heperymupyemsbliili dakrop). BapbupyembiMu
¢axropamu sBisrorest Hanpspkenue X1 (U) u gactorta Xz f) cetn, mostomy ist onbITOB BBIOpaH
mwian [1MD 22, Ba3oBble YpOBHU M HHTEPBANbI BapbHPOBaHHs IPHHATHI ciieayromue: Uo = 220 B;
AU =20 B; fo =50 T';; Af = 5 T'i. [lnis OLleHKH AUCTIEPCHH BOCIIPOU3BOIMMOCTH B KX /101 TOUKE
IUTaHa TPOBEJICHO IO JBA MapaUIeNbHBIX ONbITa. OMBITH OB PaHIOMHU3UPOBAHBI C TOMOIIBIO
TaOJIMILBI CIy4alHBIX YHCEN, MPUYEM IOCIEA0BATEIbHOCTh MPOBEJICHHUS OMNBITOB NPHHATA B



cienyromeM nopsiake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 510 8 COOTBETCTBYIOT MapasuielIbHbIM
OTIBITAM.
[TonyueHsl cneayrone pe3yyibTaThl (ONbITHl IPUBEACHBI IO MOPSIIKY).

1(1X2 ” e Y1 Y2 Y Sy
1+-—-—+ 10.0 9.8 9.9 0.02
244 - 89 85 8.7 0.08
34—+ — 12.411.812.10.18
4+ +++ 10.210.610.4 0.08

CocrasuTs 1nad skcnepumenta ([IDD 22), onpeenuTh ypaBHEHHE PETPECCHH, TPOBECTH ET0
aHaJIM3.

Bueayoumopmnas camocmosmenvnas paboma CcmyoeHmo8 OCyWecmeusiemcs 6 6uoe
npopadomKy  peKoMeHOYeMOU IUmepamypsbl U Mamepuand, uUsy4eHHo20 HA NPAKMU4ecKux
3AHAMUSIX.

3aoanus ons 6HeayOumopHoU camocmosamenbHol pabomol

1. Tlo skcriepuMeHTaNbHBIM JaHHBIM, IPEJCTABICHHBIM B Ta0/INIIE, TOTYYUTh YPAaBHEHHE
perpeccuu 1 MpoBECTU €ro aHallu3

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 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 15 3,5 55 7 9 10

Y 0 0,5 15 2,5 3.5 5 6
1.8

X 0 1 3 5 6 7

Y 0 15 4 6,5 7,5 10

CrinanupoBaTh IKCIEPUMEHT U 00paboTaTh €ro pe3ysbTaThl

2.1. Wccnemyercs BIUSIHAE HAIPSDKEHHUS CETH U TEMIIEPATYPBI OKPYKAFOIIETO BO3/TyXa
Ha BpeMsI BBIJICPKKH pelie TIOCTOSIHHOTO TOKa. ba3oBbie ypOBHH BapbHPyEeMBIX
(haKTOPOB M MHTEPBAIIBI U3MEHEHUS IPUHSATHI CIICAYIOIINE: /TSl HAITPSDKEHUS
Uo=220 B, AU=20 B; ms temmeparypsl 1=25°C, At=10°C. [Tpu
MPEIBAPUTEIILHOM MTPOBEACHUH SKCIIEPUMEHTA MOTYIEHBI CIIETYIOMTHIe

pe3yabTaThI
U t°C BpeMst BEIIEPIKKH, CEK.
200 15 1
240 15 0,9
200 35 1,2
240 35 1,1

CocraButh miad skciepumenta (1M 22), onpenenuTh ypaBHEHHE PETPECCHH,
MIPOBECTHU €r0 aHAJIU3.

[IpoBecTn nuCrepCUOHHBINA aHATU3

3.1.NmeeTcs 5 mapTuii SNEKTPUIESCKUX aKKYMYJISTOPOB, U3TOTOBJICHHBIX HA
Pa3IMYHBIX MPEINPUATHIX. B ka0l mapTuu 0TOMpPaINCh aKKyMYJISTOPBI IS
UCTIBITAHUN ¥ OTIPENIEIISIICS UX CPOK CITyKObI. He00X01MMO BBISICHUTD, BIIUSET JIA
TEXHOJIOTUSI HM3TOTOBJICHUS aKKYMYJISITOPOB Ha Pa3IMYHBIX MPEIIPUATHIX HA
CPOK UX CITy)OBI.

Howmep Cpok ciy:x0bl aKKyMYJISTOPOB, JIET
IPEANPUATHS
1 5 51 53 49 55 54

48 52 53 47 48 45 44

46 47 58 49 51 53 48

45 48 53 52 49

glbhlwiNn

52 57 49 48

3.2. Ha OJIHOM M3 5 OJJHOTHUIIHBIX TEXHOJIOTHISCKUX arperaroB (Ha LIeTBepTOM)
BHCAPCHDBI MCPOIIPUATHS, 3a CUCT KOTOPBIX NPCAIIOJIOKUTCIBHO MOKHO ITOJIYUIUTDH
3(I)(I)CKT OT 3KOHOMMUHU ISJICKTPOIHECPIHH. B Teuenuu 6 MECAILICB Ha arperarax
IMPOU3BOAUIINCH U3MECPCHUA HOTpe6J'IeHHOI\/'I OJICKTPOOHCPI'UH. PC3YJ'IBT8.TBI
IpCACTaBJICHBI B Ta6J'II/II_[C

Homep Bennuuna notpeOneHus 31eKTposIHepruu no Mecsinam, MBr*uac
arperara
1 10 10,4 10,8 9,5 10,1
2 9,9 10,2 11 10,9 9,7




3 97 96 101 10,1
4 94 95 95 9.3
5 98 99 103 104 101

Heo0x011M0 BBISICHUTB, IEHCTBUTENIBHO JIM BHEPEHHBIE MEPOTIPUATHUS
CYILECTBEHHBIM 00pa30M BIIHSIOT Ha HOTPEOIEHHYIO 3JIEKTPOIHEPTHIO.

3.3. PemmTh aHAIOTUYHYIO 32/1a9y C pe3y/IbTaTaMH, MPEACTABICHHBIMH B Ta0iHIIe

Howmep Benuunna notpebiieHus 31eKTpo3HEpruu no Mecsauam, MBT
arperara
1 25 24 26 28 21 22
2 23 28 22 20 25 26
3 21 27 25 21 28 22
4 22 22 21 22 23 21
S 22 24 25 21 26 24




IIpuioxenue 2.

OIIeHO'leIe cpeacrea AJisi IpoBEACHUSA l'[p()Me)RyTO‘lHOi/i aTrecranmuun

a) Ilnanupyemble pe3yJbTaTbl 00y4YeHUs] M OLICHOYHbIE CPeaCTBa /sl MPOBedeHHs
NPOMEKYTOYHOH aTTeCTALMM:

Kox WNunukarop OneHouHbIE CpeICTBA
TOCTHIKEHUS
WHIUKATOpa
KOMIICTCHIINH
OIIK-2: CnocoGeH npuMeHSITb COBPeMEHHbIE MeTObl HCCJeI0BAHMS, OLEHMBATH U
NPEACTABJSTH Pe3yJbTAThI BHINOJHEHHOH Pa0d0ThI
OIlK-2.1 BriOupaet u Vxazanwl 6 3a0anusx ons eneayoumopmou
MIPUMEHSIET camocmosamenbHoll pabomuol
COBPEMECHHBIC 1. Tlo 3agaHHBIM 3KCIIEPUMEHTAIBHBIM JIAHHBIM
METOJIbI MOJTYYUTh YPABHCHHUE PETPECCUU
TEOPETUYECKUX U 2. CriaHupoBaTh SKCIIEPUMEHT U 00paboTarh ero
IKCIIEPUMEHTATBLHBIX PE3YIBTATHI
HCCIEN0BAaHUN C 3. IIpoBectu mucniepCHOHHBIN aHATN3
y4eTOM
ABTOMATH3UPOBAHHBIX
1 KOMIIBIOTEPHBIX
CpENCTB
OIlK-2.2 OrneHuBaeT u Vxazanwl 6 nepeune ayoumopnwvix KOHMpPOIbHLIX pabom
MIpe/ICTaBIsIeT 1. Hcnonb3oBaHuE CTATUCTUUECKUX KPUTEPUEB IS
pe3yNbTaThl OIICHKU TEXHUUYECKUX XapaKTePUCTHK
BBITTOJTHEHHOU EKTPOTEXHUUECKUX U3IEIIUN
paboThI B BUJIE 2. OreHka BIUSHHS TEXHOJOTHYECKUX (PaKTOpOB Ha
OTUYETOB U KaueCTBO BBIMTYCKAaeMOU MPOIYKIIUU
MIPE3CHTAIHI 3. Meroauka onpeneneHus KodhpuimeHToB
yYpaBHEHUS perpeccuu
4. Mertoauka NpoBeIeHUs PErPEeCCUOHHOTO aHaIN3a
5. CocraBuTs 1iaH skcrepumenta (I1DD 22),
OTIPEJIeNIUTh YPAaBHEHUE PErPECCUH, IPOBECTH €ro
aHaJIN3

0) Ilopsaaok mpoBeleHUs NMPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH M KPUTEPHHU
OlleHUBAHMSI.

[Ipomexyrounas arrectanusi 1no AucuurUIiHe «OCHOBBI HMH)KEHEPHOTO AKCIEPUMEHTa
BKJIIOUAET TEOPETHUECKHE BOPOCHI, MO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHUS 00yUYaIOITUMUCS
3HAHWM, W TPAKTUYECKHE 3aJaHMsl, BBIABIAIONIME CTENeHb C(HOPMUPOBAHHOCTH YMEHUH U
BIIAJICHUI, TPOBOAUTCA B (POpME HK3aMEHa.

DK3aMeH MO JaHHOW TUCIHUIUIMHE MPOBOAUTCS B YCTHOHM (opMe Mo SK3aMEHAIIMOHHBIM
ouneraMm, KaXIbld M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BOMPOCAa U OJHO IMPAKTUUYECKOE
3a/laHue.

IMoka3aTenu n KpUTEPUN OLCHUBAHMUS IK3aMEHA:

— Ha OIEHKY «OTJHYHO» (5 0annoB) — o0yJaromuiics JEMOHCTPUPYET BHICOKUI YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIN, BCECTOPOHHEE, CUCTEMATHMYECKOE W TIyOOKOe 3HaHUe
y4eOHOro Marepuania, CBOOOTHO BBHITIONHSET MPAKTUYECKHE 3a/aHus, CBOOOJHO OIMEpHpyeT
3HAHUSIMH, YMEHUSMH, TPAUMEHSET UX B CUTYaIUSAX MOBBIIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopomo» (4 Oamna) — oOyJaromuiics IeMOHCTPUPYET CPEAHHI YpOBEHBb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHsS OCBOEHBI, HO JOMYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKY, HETOYHOCTH, 3aTPYTHEHHSI IPU aHATUTHYECKUX OTIEPAIIUX, IEPEHOCE
3HAHWI U YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYAIHH.



— Ha OUEHKY «YAOBJETBOPUTEJLHO» (3 Oamna) — oOydaromuiicss JAEMOHCTPHPYET
MIOPOTOBBII YpOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIIMI: B X0/i€ KOHTPOJBHBIX MEPOIPUSTHIA
JOIMYCKAIOTCSl OLIMOKH, TPOSIBIACTCS OTCYTCTBHE OTACIBHBIX 3HAHWM, YMEHUI, HaBBIKOB,
0Oy4aroImuiiCsi MCHBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS IPH OINEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMHU [IPU UX IEPEHOCE HAa HOBBIE CUTYalLUH.

— Ha OLICHKY «Hey0BJeTBOPUTEJbHO» (2 Oaiia) — oOyyarouiuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOPETHYECKOTO MaTepuaia, JOIMYCKAeT CYIICCTBCHHBIC OIIMOKHA, HE MOXKET
[I0Ka3aTh UHTEJJIEKTya IbHbI€ HABbIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyJ0BJIETBOPHUTEJbHO» (1 Oay) — oOywaromuiics HE MOXKET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIIPOM3BEICHUS W OOBSCHEHUS HWHPOPMALUHU, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HaBBIKU PELLIEHUS IPOCTHIX 3a/1a4.



