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JIncraktyaauzanuupadodeinporpaMmsl

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 3aceaHuu Kadeapsl ABTOMATH3UPOBAHHOIO AJICKTPOIPUBOJIA

[IpoTokosm oT 20 . Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanm3armu B 2029 - 2030
yueOHOM roj1y Ha 3aceqaHuu Kadeapsl ABTOMATH3MPOBAHHOTO AJIEKTPOIPUBOJIA H

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes




1 HeanocBoeHUA M CIUIIJIMHBI (MOIYJISA)

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.

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

CoBpeMeHHBIHaBTOMATU3UPOBAHHBIHAIEKTPOIIPUBO]

VY4eOHas - MpakTUKa MO MOITY4YEHUIO EPBUYHBIX HABBIKOB HAyYHO-
HCCIIEI0BATENIbCKON PabOThI

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

[Ipon3BoacTBEHHAs - HAYYHO-UCCIIEA0BATENbCKAsIpadbOTa

IToaroroBka K ciade M caada rocyJapCTBEHHOTO SK3aMeEHa

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:

Konunnukaropa NHaukaTop a0 CTHKEHUSIKOMIIETCHITUT

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)

OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTABISET 7 3a4eTHBIX eAWHMII 252 aKajl. 4acoB, B TOM

YHUCIIC:

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

— ayIuTopHas — 6 akaJl. 4acos;
— BHeayAuTOpHas — 2,6 aKaJl. 4acoB;

— caMocTosTeNbHAas pabota — 234,7 akaj. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOJATOTOBKA K 9K3aMeHy — 8,7 aka. Jac

d)opMa aTTeCTalMu - 3K3aMCH

Paznen/ Tema
JIACLUTUTIHBI

Kypc

AynuTopHast
KOHTaKTHast pabora
(B akan. yacax)

JIek.

71a0.
3aH.

HpaKT.

3aH.

CamocTosTenpHast
paboTtacTyaeHTa

Bun
CaMOCTOSITEIILHON
paboThI

dopma TeKyIero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLlu1

Kon
KOMIICTCHIIUHA

1. Paznen 1

1.1 OCHOBHBICTIOHATHS

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

Uroromopazneny

0,5

2. Pa3nen 2

2.1 Metponorudeckoe
obecrieuennie
9KCIIEPUMEHTATBHBIX
HCCIIETOBAHMHI

0,1

0,1

40

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

).

Wroronopasneny

0,1

0,1

40

3. Paznmen 3

3.1 McTOUHNKMOMMOOKIPU
HU3MEPEHUAX

0,1

0,1

30

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

Uroronopaszneny

0,1

0,1

30

4. Pasnen 4

4.1 OueHKa BIUSHHS
ciTydaiiHbIX )aKTOPOB Ha
PE3yNbTATHI IKCIIEPUMEHTA

0,1

0,1

15

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

).

YCTHBIN Onpoc
CTYIICHTOB TI0
M3Yy4YEeHHOU Teme

OIIK-2.1,
OIIK-2.2

Uroromopazneny

0,1

0,1

15

5. Pazgen 5

5.1 XapakTepucTuku
HOJOKEHUSICIydaiHOM
BEJTIYMHEI

0,1

0,1

20

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

YCTHBIH o1poc
CTYIICHTOB 110
U3y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2




MaTepruaiaMu,
CIIpaBOYHHKaMH,
KaTajJoraMu,
CJIOBApsIMHU,
SHIUKJIONCIUAMN

).

Wroronopasneny

0,1

0,1

20

6. Paznen 6

6.1 HopmanbHblil 3aK0H
pacnpeneneHus ciydaiiHou
BEJTUYHMHBI

0,1

0,1

15

CamocrosiTenbHOe
U3y4eHHE
yueOHOI n
Hay4YHOU
JIUTEPATyPhI
[ouck
JIOTIOJTHUTENBHON
HH(POPMAIUH 10
3aJ]aHHOU Teme
(pabora c
oubnuorpaguyec
KAM
MaTepHaIaMu,
CMPaBOYHUKAMH,
KaTaJoramH,
CIIOBApSIMH,
SHIUKIIONETUSIMU

)-

YCTHBII OIIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroronopaszneny

0,1

0,1

15

7. Paznen 7

7.1 OcHOBHBIE3a1aYU
MaTeMaTHYEeCKOU
CTATUCTHUKH

0,1

0,1

20

CaMoCTOsATeIbHOE
U3yUYCHHUE
yueOHOI u
HayqyHOU
JIUTEPATYPbI
Tlounck
JIOTIOJTHUTEHHON
UHPOPMAIIH IO
3aJJaHHOKN TeMe
(pabota c
o6ubnuorpaguuec
KHM
MaTepHalaMH,
CIPaBOYHUKAMH,
KaTajoramu,
CIIOBApSIMH,
SHITUKIONEANSIMEI

).

YCTHBIN Onpoc
CTYIICHTOB TIO
H3Y4YEeHHOU Teme

OIIK-2.1,
OIIK-2.2

Uroromopazneny

0,1

0,1

20

8. Paznen 8

8.1 Cratuctuueckue
KPHUTEPHHU U MX ITPUMEHEHNE

0,1

0,1

20

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
MaTepuagamu,
CIIPAaBOYHUKAMHY,
KaTaJloraMy,
CIIOBapsMH,
SHUUKIIONEUSIMHI

).

Wroronopasneny

0,1

0,1

20

9. Paznen 9

9.1 TucniepcroHHbIlaHaN3

0,1

0,1

15,55

CamocrosiTenbHOe
U3y4eHHE
yueOHOI n
Hay4YHOU
JIUTEPATyPhI
[Nouck
JIOTIOJTHUTENBHON
MH(POPMAIUH 10
3aJ]aHHOU Teme
(pabora c
oubnuorpaguyec
KHAM
MaTepHaIaMu,
CMPaBOYHUKAMH,
KaTaJoramH,
CIIOBApSIMH,
SHUUKJIONEIUSIMU

).

YCTHBII OIIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroronopaszneny

0,1

0,1

15,55

10. Pa3men 10

10.1 YpaBuenueperpeccun

0,1

0,1

15

CaMOCTOsATEIBHOE
U3yUYCHHUE
yueOHOI u
HayqHOU
JIUTEPATYPbI
TTouck
JIOTOJTHUTEIbHOM
UHPOPMAIIH IO
3aJaHHON TEME
(pabota c
o6ubnuorpaguuec
KHM
MaTepHalaMH,
CIPaBOYHUKAMH,
KaTaJjoramu,
CIIOBApSIMH,
SHIMKJIONEIUSIMHA

).

YCTHBIN Onpoc
CTYIICHTOB TIO
W3YYEHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroromopazneny

0,1

0,1

15

11. Pa3gen 11

11.1 PerpeccronHblifananus

0,1

0,1

15

CamocTosTeNnbHOe
U3yUYCHHUE
y4eOHoOl 1
HAay4HOH
JIUTEPATyPHI
TTouck
JIOIIOJIHUTEIHLHON
“HQOpMALIUH IO
3aJaHHOA TEME

YCTHBIH o1poc
CTYIEHTOB TI0
W3Y4CHHOU TeMe

OIIK-2.1,
OIIK-2.2




(paborta ¢
oubnmorpaduyec
KHM
MaTepuanam,
CIIPaBOYHHKAMH,
KaTaJIoraMy,
CIIOBAPSIMH,
SHIMKIIONEAAMA

).

Wroronopasneny

0,1

0,1

15

12. Pasnen 12

12.1 OcHOBBIIIIAHUPOBAHUS

OKCIIEPUMCHTA

0,1

0,1

13,95

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

).

YCTHBII OIIPOC
CTYZAEHTOB IO
U3Y4EHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroronopaszneny

0,1

0,1

13,95

13. Pasgen 13

13.1 IInannpoBanmne

9KCIEPUMEHTA IIPU IOUCKE
ONTUMAJIbHBIX YCIOBUM

0,9

2,4

13,2

CaMoCTOsATEIbHOE
U3yUYCHHUE
yueOHOI u
HayqHOU
JIUTEPATYPbI
TTouck
JIOIOJIHUTENHLHOU
UHPOPMAIIH IO
3aJaHHON TEME
(pabota c
o6ubnuorpaguuec
KHM
MaTepHaIaMmu,
CIPaBOYHUKAMH,
KaTaJjoramu,
CIIOBapSAMH,
SHIMKJIONEIUSIMHA

).

YCTHBIN Onpoc
CTYIICHTOB TIO
W3YYEHHOU TeMe

OIIK-2.1,
OIIK-2.2

Uroromopazneny

0,9

24

13,2

14. Pazpgen 14

14.1 BueayauropHas
KOHTaKTHasgpaboTa

OIIK-2.1,
OIIK-2.2

Hroronopasneny

15. Pa3gen 15

15.1 Dx3amen

OIIK-2.1,
OIIK-2.2




Hroronopasnery

Hrorozacemectp

234,7

OK3aMCH

I/ITOFOHOI[I/ICLII/IHIII/IHC

234,7

OK3aMCH




5 Odpa3oBaTeIbHBIETEXHOJIOT UM

Jnist peanu3anuu npeaycMOTPEHHBIX BUIOB y4eOHOM paboThl B KayecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETIOAaBaHUH TMCIUIUTMHBI UCTIONB3YIOTCS TPaIUIIHOHHAS
1 MHPOPMAMOHHO-KOMMYHHKAIIMOHHAst 0Opa3oBarenbHble TexHosoruu. [lepeqaya
HEOO0XOIMMBIX TEOPETHUECKIX 3HAHUH U (POPMHUPOBAHUE OCHOBHBIX MPEICTABICHHUH
MPOUCXOIUT C UCTIOIB30BaHIUEM MYJIBTUMEAUHHOTO 000PYI0BAHUS.

[Ipu mpoBeAeHUU TMPAKTHUECKUX 3aHATHIA UCTIONB3YIOTCS paboTa B KOMaHIE U
METO bl THPOPMAMOHHBIX 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(POPMALIMOHHOE o00ecreyeHue TN CIUTIIUHbI

a) OcHoBHasJIUTEpaTypa:

1. PagronoB A. A. IlnanupoBanne SKciepuMenTa : yaeOHoe mocooue [ By30B] /
A. A. Paguonos, B. B. llloxun ; Marauroropckuii roc. Texandeckuit yH-T um. I'. 1. Hocosa.
- Marautoropck : MI'TY um. I'. M. Hocoga, 2020. - 1 CD-ROM. - 3ari. ¢ TuTy:1. 9KpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/2647.  (mata  oOGparieHus
15.03.2026)-TeKcT :351eKTpoHHBIH. ¥*MakpooObeKT

2. JIykpsinoB, C.A. OCHOBBI HH)KEHEPHOTO dKCIIEpUMEHTa: YueOHoe nmocoodue / JIykpsaHOB
C.H1., Ilanos A.H., BacunseB A.E. - M.:11] PUOP, HUL] UHDPA-M, 2023. - 99 c.: - (Boiciiee
obOpasoBanue: bakanaBpuar) - Pexxum nocryna: https://znanium.ru/catalog/document?1d=427796
(mara o6pamenust 15.03.2026). — Pexxum gocTyma: 1mo moAmnucke.

*PEXUM ITPOCMOTPA MAKPOOBBEKTOB

1. ITepetitu o aapecy snexrporHou oudnmmoreku MI'TY um. I'. 1. HocoBa
https://host.megaprolib.net/MP0109/Web.

2. ITpousBecTy aBTOpHU3aUIO Ha nopTajie (JoruH: GaMusmns Ha PyCCKOM SI3bIKE,
MapoJjib: HOMEp YUTATEeNIbCKOTO OuiieTa)

3. AKTHBH3UPOBATHIUIIEPCCHIIIKYMAKPOOOBEKTA.

0) JonosiHUTeILHASTIUTEPATYPA:

1. HIxnsip, M. @. OcHOBBI HayUHBIX HCCIEAOBAHUN : yueOHOE ocoOue i 6akanaBpoB /
M. ®. Hlkssp. - 9-e m3a. - Mocksa : M3natenbcko-Toprosas kopropamusi«lamkos u K°», 2022. -
208 c¢. - ISBN 978-5-394-04708-4. - Tekcr : onektponnbii. -  URL:
https://znanium.com/catalog/product/2083277 (nata oOpamenus 15.03.2026). — Pexxum nocryma:
IO TOIITHCKE.

2. PeokkoB, U. b. OcHOBBI Hay4YHBIX HCCIIEIOBaHUI W H300peTaTeNbCcTBA : yuyeOHOE
noco6ue g By30B / U. b. PeikkoB. — 7-e u3na., ctep. — Cankr-IletepOypr : Jlans, 2024. — 224
c. — ISBN 978-5-507-50443-5. — Tekct : 31eKTpoHHBIH // JIaHb : 31€KTpOHHO-0MOIHOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/433217 (mata oOpamenus: 15.03.2026). —
Pexxum moctyna: Ans aBTOpU3. MOJIb30BaTENCH.

B) MeToanuyecKkueyKka3aHus:

1. OcHOBBI Hay4YHBIX UCCIIEIOBaHHH : MeToaW4eckue ykazaHus / cocraButenu b. T
Maptsinos, I'. /I. boromac. — Canxr-IletepOypr :CIIOIJITY, 2018. — 24 c. — Teker :
ANIEKTPOHHBIA // DNeKTpoHHO-OMONMOTeuHas cuctema «Jlamb» @ [caiit]. — URL:
https://e.lanbook.com/book/111136 (mata obpamenus 15.03.2026). — Pexum nocrtyma: amns
aBTOPH3. MOJIb30BATEICH.



r) [IporpammHuoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpammMHoeobecnieyeHue

HaumenoBanue .
o Ne norosopa CpoxaelcTBUSIIMLIEH3UN

MS Office 20071, 135 o1 17.09.2007 Gecepouo

Professional

7Zip cBoOoiHOpacnpoctpansemoe 110 06eccpovHO

STATISTICA B.6 [K-139-08 ot 22.12.2008 6eccpodHo

FAR Manager cBoOotHOpacnpocTpansemoe 110 06eccpovHO

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHbIE CHCTEMBI
Hassanuekypca Ccruika

OnektpoHHbIe pecypcsl oubarnorekn MI'TY um. .. https://host.megaprolib.net/M

Hocoga P0109/Web

denepalibHOE TOCYAAPCTBEHHOE OI0PKETHOE

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

MTPOMBIIIIJICHHOW COOCTBEHHOCTH)
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9 MaTepuajibHO-TEXHHYECKO0e o0ecnevyeHue TUCHUIIJIMHBI (MOMLYJIA)

Tun u Ha3BaHWE ayAUTOPHUH OcHalleHue ayauTopuu

Jlekunonnas ayauropus (123, 227) MynbTUMeIUiHBIC CPEICTBA XpaHEHUs, TIepeaaun
UIpeJICTaBICHNs] HHPOpMAIUU

Kommnsrorephsrii kinacc (227a) [lepcoHasibHBIE ~ KOMIIBIOTEPHl  C  HAKETOM
MSOffice,Beixo10M B HTEpHET M ¢ AOCTYIIOM B
ANEKTPOHHYIO
nH(OPMALMOHHO-00pa30BaTENbHYIOCPEY
YHHUBEPCUTETA

[Tomemienue nns camocrositenbHOM | IlepcoHabHBIEKOMITBIOTEPHI c MaKeTOM

paboTel oOyuaromuxcs (227a) MSOffice, Beixogom B IHTEpHET U ¢ IOCTYIIOM B

ANEKTPOHHYIOMH(POPMAITMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEpCUTETA

VuebOHBIE ayUTOpUU i | MynbTUMeIuHBIE CPEeICTBA XpaHEHU S, Tepeaadn
MIPOBEACHUS TPYIIOBBIX U | UIpeaAcTaBICHUS HHMOOPMAITUU

WHIUBUAYaIbHBIX KOHCYJIbTAIH,

TEKYIIETro KOHTPOJIA u

npoMexyrouHoit arrectamuu (023,
123, 227)




IIpuiaoxenune 1
YueOHo-MeTOANYECKOE 00eciedeHHe CAMOCTOATEIbHOM Pad0Thl CTY/ICHTOB

Ayoumopnas camocmosmenvHas paboma CmMyoOeHmo8 HA NPAKMUYECKUX 3AHAMUAX
ocyuwecmenaemcs o0 KOHmMpoJieM npenooasameis 6 8uoe peuletus 3a0ay, Komopwle onpeoeisien
npenooasameins OJisi CMYO0eHma.

Ipumepuvie ayoumopHvle KOoHmpoabHbLIE PAOOMbI
HOPMAJIbHBIN 3AKOH PACIHPEJIEJTEHU S CTYYAVMHOM BEJITMYHUHBI

IMpumep. Onpenenuts BEPOSTHOCTH TOTO, YTO COTIPOTUBIICHUE 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-l2 = 25 A% 1 pe3ynbTaT 0IHOTO MCIBITAHUS TPEIOXPAHUTENS 13 3T0i mapTuu lo = 95 A.

3aKOH pachpenesieHUs 3HA4eHUM TOKa MeperopaHuss HOpMalbHbIA. [l pemeHus 3amgadu
ucnonszyem U-pacnipenenenue.

IIpumep. Onpenenuts 00beM BBIOOPKH (KOJTHMYECTBO M3MEPEHUI), TIO3BOJISIONIUN OIICHUTD L/
TOKa MEPEropaHus MpeaoXpaHuTeei ¢ TouHoCcThio T 1 A u ¢ p = 0,95, eclIMU3BECTHO, YTO (7'2

=16 A%
2
n> (2—24 -1.96) — 63.

Ipumep. Ilpu ob6paboTke BeIOOpKM M3 10 HAOIIOACHWI 3HAYEHWH €MKOCTEH KOHICHCATOPOB
= L2
nonydeHo C =98 mk®. V3BeCcTHO, YTO 3aKOH pacIpeelCHHs] HOPMAIBHBI, 0. = 25 MK®D?,

[IpoBeputs 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 U3MEPEHUI BpeMEHHU OTKIIOYCHHS MacIssHOTO BeIKItouatens 71= 0,05 ¢;
7 =0,08 c; 3=0.1 ¢; %= 0.1 c u 5 = 0.06 c.Tpebyercst OLIEHUTH TeHEPATHLHOE MaTEMAaTHIECKOe
OXKUJIaHWE BPEMEHU OTKIIOUCHHUS [4C JIOBEpUTENbHOW BepositHocThio p = 0.95. 3akon
pacnpeneneHus HopMaabHBIN.

IIpumep. Jlns ycrnoBuil mpeaplayliero mpuMepa MpoBepuTh THIIOTE3y 0 TOM, 4To f4= 0,05¢ Ha

ypoBHe 3HaunmMoctu g = 0,05, T.e. Ho: . = 0.05¢; Ha: e 0,05c¢.
Kpurepuii Ilnpcona

IIpumep. Onpenennts MHTEPBAIBHYIO OLIEHKY af ¢ p = 0.9 HOpMasBHO pacHpeneneHHOoN

CHy‘I&ﬁHOﬁ BCJIIMYMHBI X, €CJIM Ha OCHOBAHUHU ACCATHU I/ISMCpCHI/Iﬁ MOJIY4YCHO Si =2.



IIpumep. IIpoBeputh runoTesy 0 TOM, 4TO reHepalibHask AUCIIEPCHUS] HOPMAJIBLHO PACIIPEIEICHHON
ClIydaliHON BEJMYMHBI X, Ho:o-f =4 (Hl:o-f #4), Ha ypoBHe 3HauuMocTH (= 0.1 s ycnouii
IIPEbIAYILEro pUMepa.

Kpurepuii ®umepa

Ipumep. CpaBHUBAIOTCS MOKAa3aHUSA JBYX BOJIBTMETPOB, KakapIM IpHOOPOM MPOU3BEICHO TIO
CeMb 3aMEpOB, NMPHUYEM JUCIIEPCHs MOKAa3aHWW TMEPBOro MpUOOpa COCTaBIISAET 5122 10.2 B%, a

BTOPOTO — 5222 3.8 B2 Heo6X0aMMO BBIACHUTH, 4eM OOYCIOBIEHO PACXOKICHHE JHCIEPCHIL:
00 BTOPOI pubop OoJiee TOUYCH, JTHMO0 PaCX0XKICHUE JUCIICPCHIA CITyIaifHO.

Kpurepuii Koxpena

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

T-KpUTepHi

IIpumep. Ha oHOM H3 MATH OJMHAKOBBIX arperatoB (TPETbEM), BBITIOJHSIOMIUX OJHOTHUITHBIC
omepanuu, OBLTH BHEAPEHBI MEPOINPHUATHS TIO0 JIKOHOMHH dJEKTpodHepruu. OIEHUTh HX
3¢ ()EKTUBHOCTh, €CIM 3apEeTUCTPUPOBAHHOE MECSYHOE TOTPEOICHUE SHEPrHUU  KaXKIbIM
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. Heooxoaumo
BBISICHUTh, 4YeM OOYCJIOBJIEH MHMHUMAJbHBIA pPacxoJ] Ha TPETbeM arperare — ClydaiHbIM
OTKJIOHEHUEM WJIM BHEJIPECHHBIMU MEPOIPUSITUSIMH.

JIACTIEPCUOHHBIN AHAJIN3

IIpumep. PaccMoTpuM JTaHHBIE TIO CPOKY CITY>KOBI SJICKTPUUYSCKUX JIAMIT B YETBIPEX IMAPTHSIX.
Tabmuua 10.1
Pe3ynbTaThl U3MEpeHHs CpoKa CIIy»KObI JIaMIT

No Cpok cmy»0bI eKTpoJiami X (B Y g %
HapTUIIIAMIT TBICSYaX YaCOB)
1 1,60; 1,61; 1,6?;8%,68; 1,70; 1,72; 1176 | 7 168
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;

3 174:182 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

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

MPOYHE YCIOBUS MPOU3BOJICTBA OBLIM OJMHAKOBBIMU 7S Kaxk 101 mapTuu. TpedyeTcs BhISICHUTS,
OTIIMYAIOTCS JIM TAapTUU JIaMIl MeXAy co0oi 1o cpoky ciuyxObl. Ecmm orBer Oymer
MOJIOKUTETBHBIM, TO MOYKHO JTyMaTh, YTO KaY€CTBO MPOBOJIOKU JEHCTBUTEIHHO BIHIET HA CPOK
CIyXObl, U, CJeIOBaTeNbHO, MJIs CTaHJAPTU3AlMK TPOU3BOJACTBA DIEKTPUUECKUX JIAMII
HE0OX0IMMO TIOCTUTHYTH OO0JIbIIIEeH OTHOPOAHOCTH MPOBOJIOKH BO BCEX MAPTHSIX.
IIpumep. HeoOxomumMo TpOBEpPHUTH HYIEBYIO THUIMOTE3y, COCTOAIIYIO B TOM, YTO HCXOJHBIE
pa3Mepsl MpoKaTa Ha MPOBOJOYHOM CTaHE C MHOTOBAJTKOBBIMH KanuOpamMu HE BIHUSIOT Ha
pa3Mepsl MpoKaTra TMOCie MEePBOM KIETH IBYXKIETEBOrO0 MpoKaTHOro crana. C 3TOW Ienbio
MIPOBOJIMIIACH TIPOKATKa 00pa3loB MPOBOJIOKU C Pa3HBIMU MCXOJHBIMHU auamerpamu: 6,39 MM u
6,12 mM. Ha BbIXo/i€ mocCIie KJIETH MPOBOIMIIOCH U3MEPEHHE pa3MepoB MPOhUIIS IO AUArOHATSIM
«0» ¥ B HaNIpaBJICHUH 00XKATHUS «a».



Tabmuma 10.7

PesynbraThl n3MepeHus pa3MepoB Mpo i Py MPOKATKE MPOBOJIOKU AUaMeTpoM 6,39 mm

Ne pasme | Cpennuesnauenusipazmep | [IpeobpazoBannoecpenneesnaue | [Ipumeuan
obpa3sio | p OB, MM HUE ue
B
1 a 5,198 18 Kaxnoe
d 6,440 240 3HAYCHUE
2 a 5,204 24 pa3mepa
d 6,448 248 YBEIUYCHO
3 a 5,200 20 8 1000 pas
d 6,470 270 1
4 a 5,192 12 YMCHBIIICH
d 6,444 244 O:«a»- Ha
5 a 5,196 16 5180 «d» -
d 6,440 240 Ha 6200

Tabmuma 10.8

Pe3ynbrarel u3mepeHus pazmepoB Ipoduiisi pu MPOKATKE MPOBOJIOKU TuaMeTpoM 6,12 Mmm

No Paszme | Cpennuesnauenusipazmep | [IpeoOpaszoBannoecpenneesnad | [Ipumedan
obpasmo | p OB, MM eHue ue
B
1 a 5,191 11 Kaxnoe
d 6,205 5 3HaYEeHUE
2 a 5,188 8 pazmepa
d 6,198 -2 YBEJIUYEHO
3 a 5,186 6 B 1000 pa3
d 6,202 2 u
4 a 5,185 5 YMCHBIIICH
d 6,216 16 0. «a@»- Ha
5 a 5,182 2 5180 «d» -
d 6,212 12 Ha 6200




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 € MIPEACIIOM
TeKydecTH MeTaiia 43 Kkrc/Mm2,

Ne pasme | Cpennuesnauenusipazmep | [IpeobpazoBannoecpenneesnaue | [Ipumeuan
obpasmo | p OB, MM HUE ue
B
1 a 5,192 -8 Kaxmoe
d 6,558 -62 3HaYCHUE
2 a 5,221 21 pasmepa
d 6,660 40 YBEIUIECHO
3 a 5,227 27 B 1000 pas
d 6,660 50 u
4 a YMEHBIIICH
d o:
5 a «a» - Ha
d 5200
«d» - Ha
6620
Tadmuma 10.12
Pe3ynbrarel u3MepeHus pazMepoB MpoQuiis Ipu NPOKATKe MPOBOJIOKH C MPeIeIoM
TEeKydecTH MeTasa 65,9 krc/mm?
No Paszme | Cpennuesnauenusipasmep | [IlpeoOpaszoBannoecpenneesnad | [lpumedan
obpasio | p OB, MM eHue ue
B
1 a 5,225 25 Kaxnoe
d 6,684 64 3HAaYEeHHUE
2 a 5,229 29 pazmepa
d 6,650 30 YBEIUYCHO
3 a 5,220 20 B 1000 pa3
d 6,651 31 H
4 a 5,229 29 YMCHBIIICH
d 6,666 46 0:
5 a 5,232 32 «a»- Ha
d 6,626 6 5200
«d» - Ha
6620

2. IlpoBecTu OIICHKY BIMSHHMS W3MEHEHUH Kod(p@HIMEeHTa TpeHUs B oyare aegopmanuu Ha
OTKJIOHEHUS pa3MepoB MPOQUIIs Mocie NPOKATKU B IEPBON 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 YBEIUYCHO
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

Taomuma 10.16

Pe3ynbTarel u3MepeHus pa3MepoB MpoQuils Ipy NPOKATKe MPOBOJIOKH ¢ MUHEPATILHBIM MacIOM

No Pasme | Cpennuesnauenuspazmepo | [IpeodpazoBanHoecpenneesnauet | [Ipumedanu
o0pasto | p B, MM ue e
B
1 a 5,184 -16 Kaxnoe
d 6,527 -93 3HAaYECHHUE
2 a 5,178 -22 pazmepa
d 6,521 -99 YBEJIIMYCHO
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 BJIMSIHUSA W3MCHEHHMIH BEJIMYMHBI HATSHKCHHS MCKAY HepBOﬁ nu BTOpOﬁ
KIICTBIO ITPOKATHOI'O CTaHA Ha OTKJIIOHCHHUSA Pa3MCpPOB HpO(l)I/IJ'ISI IIOCJIC IIPOKATKHU B nepBoﬁ KIICTH.



Ta6muna 10.19

Pesynbrarel u3mMeperust pazmMepoB MpoQuiis Ipu MPOKATKe MPOBOJIOKH 0€3 HATSHKCHHUS

Ne pasmep | Cpennuesnau | [IpeoGpazoBa | [Ipumeuanue
o0pasios EHUSAPA3ZMEPOB | HHOECPEIHEE
, MM 3HAUCHUE

1 a 5,291 -9 Kaxnoe

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

d 7,054 54 YBEJIIMYEHO 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 «i»- Ha

d 7,084 84 7000

Taomuma 10.20

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

No Paszme | Cpennuesnauenuspasmep | [IpeoOpazoBanHoecpenneesnaue | [Ipumedann
00pas1o p OB, MM HUE e
B
1 a 5,185 -115 Kaxnoe
d 6,922 -78 3HAaYECHHUE
2 a 5,247 -53 pasmepa
d 7,083 83 YBEIINYEHO
3 a 5,223 77 B 1000 pa3
d 6,908 -92 u
4 a 5,219 -81 YMCHBILICHO
d 7,079 79 :
5 a 5,224 -76 «a» - Ha
d 6,959 41 5300
«d» - Ha
7000

Ha ogHOoM u3 5 OJHOTHUIIHBIX TEXHOJIOTHUYECKHX arperaTtoB (Ha IICTBepTOM) BHCAPCHDbI
MCPOIIPUATHSA, 3a CUCT KOTOPBIX MNPCAIIOJIOKUTCIIBHO MOXHO IOJIYYHUTb 3(1)(1)CKT OT 3KOHOMHH
QJICKTPOOHCPIUH. B Teuenuu 6 MCCALCB Ha arperarax npou3BOAUINCh U3MECPCHUA HOTpe6J'ICHHOI71

QJICKTPOOHCPIUH. Pe3y.]'IBTaTBI MMPEACTaBJICHLI B Ta6n1/1ue

Howmep Bennuuna norpedienus
arperara 3JIEKTPOIHEPIUU T10 MECSLaM,
MBT*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 99 103 104 10,1




HGOGXOHI/IMO BBISICHUTD, HeﬁCTBHTeHBHO JI1 BHCIAPCHHBIC MCPOIPUATHUACYIHICCTBCHHBIM
00pa3oM BIHAIOT HAa IOTPEOICHHYIO HIIEKTPOIHEPTHUIO.

YPABHEHHUE PEI'PECCUM

Ipumep. Onpenenuts kodpduumeHTs perpeccurt Mojaenu 1-ro mopsjaka Ha OCHOBAaHHH
CcIeyIoel TaOIUIbI Pe3yIbTaToB.

Tabmuma 11.1
PesynbrarhdkcnepuMenTa

0 1 2 3
1.2 5.8 155 28.6

X
Y

ATIpHOPHO HW3BECTHO, 4YTO Y — HOPMAIBbHO pacrpelesieHHas CiaydaiiHas BeJTWYHHA C
MOCTOSTHHOM JAUCTIEPCHEM.

IIpumep. Omnpenenuts KO3(h(GUIMEHTH perpeccuu 2 MopsjKka MO JaHHBIM IPEIbITyLIEro
npuMepa.

PETPECCUOHHBIV AHAJIV3

IIpumep. [IpoBecTu perpecCHOHHbBIN aHATN3 YPABHEHUH, MOJTYYEHHBIX B TPEABLIYIIUX TPUMEpPax
A
Y =-1.01+9.19- X;
A
Y =112+282-X +213-X>.

3JEMEHTHI INTAHUPOBAHMS SKCIIEPUMEHTA. ITOJTHBIN
®AKTOPHBII SKCIIEPUMEHT

IMpumep.

B naGopaTtopHbIX YCIOBHSIX HCCIAEAYETCS BIMSHUE OTKIOHEHUN HAMPSHKEHUS U YaCTOThI
MUTAIONIe CeTH Ha DSHEPreTHYECKHEe XapaKTEepUCTUKU CaMoOro  PaclpoCTPaHEHHOTO
AIIEKTPONPUEMHUKA — AaCHHXPOHHOTO JBUTaTens. VICHbITyemblii 3IEeKTpOJBUraTeNlb THIIA
AO-41-2, Puom= 5 xBt. B kauectBe QyHKIIMU 11enU (OTKIMKA), B YaCTHOCTH, pacCMaTpUBaeTCs
MIOJIHBIN TOK, MOTpeOIsieMblii U3 ceTH. Bce OmbIThl MPOBOIMINCH C HEU3MEHHON Harpys3koil Ha
Bally, paBHOH HOMUHAJIBbHON (KOHTPOJHMPYEMBIil, Heperyaupyemslii ¢aktop). Bapbupyembimu
dbaxropamu siBisirorest Hanpspkenue X1 (U) u yactora Xao( f) cetn, mostomy st OneITOB BbIOpaH
mian [10D 22, Ba3oBble ypOBHU M MHTEPBAbl BapLUPOBAHUS IIPHHATHI crnexytomue: Up = 220 B;
AU =20 B; fo = 50 I';; Af = 5 T’ [1st OLEHKH AUCIIEPCHH BOCIIPOM3BOIMMOCTH B KaXKI0i TOUKE
IJIaHa MPOBEEHO MO JBa MapaJIENbHbBIX ONMbITa. ONBITH ObUIM PaHIOMHU3HPOBAHBI C MTOMOIIBIO
TaONIUIBI CIyYalHBIX YHCEN, MPHUYEM IMOCIEI0BaTEeIbHOCTh MPOBEIEHUSI OMBITOB MPUHATA B
crenyomeM nopsake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 510 8 cCOOTBETCTBYIOT MapaiielbHbIM
OTIBITaM.

[TomyueHsl cneayrome pe3ynbTaThl (OMBITH MPUBEACHBI TIO MOPSIKY).

i X0 X1 X2 X1X2 VA
Y: Y2 YS




14__+ 10.0 9.8 9.9 0.02
8.9 85 8.7 0.08

2++-7
34—y 12.411.812.10.18
A+ +++ 10.210.610.4 0.08

CocraBuTth T1ad skcnepumenta (IIMD 22), onpenenuts ypaBHEHHE PErPecCHH, IPOBECTH

€ro aHaJIus3.

Bueayoumopnas camocmoamenvnas paboma cmyoOeHmos oCyujeCmeiiemcs 8 6uoe
npopabomKu peKoOMeHOYeMOU Jumepamypvl U Mamepuand, u3y4eHHo20 HA NPAKMUYEeCKUX

3AHAMUAX.

3aoanus ons 6HeayOuUmMopHoOU camocmosmenbHol pabomol

1. Ilo OKCIICPUMCHTAJIBHBIM JaHHBIM, IPCACTABJICHHBIM B Ta6n1/1ue, MOJIYYUTb YPaBHCHUEC
pErpeccuy 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 15 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 Il 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 Il 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

2. CnnaHupoBaTh KCIIEPUMEHT U 00paboTaTh €ro Pe3yabTaThl

2.1

. I/ICCJ'IC,Z[yeTCH BJIMSIHUC HAIIPSAKCHUA CCTH U TEMIICPATYPBI OKPY’KAIOIICTO BO3yXa

Ha BpeMs BBIIEPXKKU pelie MOCTOSHHOTO TOKa. ba3oBble ypOBHHM BapbHpyEeMBIX
(akTOpOB M MHTEpBaJIbl M3MEHEHHS NPUHATHI CIEAYIOIIME: JUIS HalpsHKeHUs
Uo=220 B, AU=20 B; gna temneparypsl 1=25°C, At=10°C. [lIpu
MPEIBAPUTEIILHOM  TPOBEJICHUM  SKCIIEPUMEHTAa  TOJyYeHBbl  CIIEeAYyIoIue
pe3yabTaThl




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

CocraBuTth T1ad dkcnepumenta (IIMD 22), onpenenuts ypaBHEHHE PErPecCHH, IPOBECTH
€ro aHaju3.

3. IIpoBectuancnepcroHHBIHAHATN3

3.1.meercs 5 mapTuil DNEKTPHUYECKHX aKKYMYJISTOPOB, W3TOTOBJICHHBIX Ha

Pa3IUYHBIX MpEeanpusATHsIX. B Kaxaoi mapTuu OoTOMpanuch aKKyMYJISTOPBI AJIs
WCIIBITAHUN U OTIPEIEIISIICS UX CPOK Ci1ykObl. He00X0AMMO BBISICHUTH, BIUSET JIU
TEXHOJIOTMSI U3TOTOBJICHUS aKKyMYJIITOPOB HA Pa3IM4HBIX MPEIIPUATUAX HA CPOK

WX CITY>KOBI.
Howmep Cpok ciy»ObI aKKyMYJISITOPOB, JIET
TIPEATPUSITHS

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
S) 52 57 49 A48

3.2. Ha otHOM U3 5 OJTHOTHITHBIX TEXHOJOTUYECKUX arperaToB (Ha Y4ETBEPTOM)
BHEIPEHBI MEPOTIPHUSTHS, 32 CYET KOTOPBIX MPEIIIOIOKHUTEIBHO MOKHO TOJTYIHTh
3P PEKT OT IKOHOMHUU IEKTPOIHEPTUH. B TeueHnn 6 MecsIeB Ha arperarax
MIPOU3BOIMIIMCH U3MEPEHUS TOTPEOICHHOM IEKTPOIHEPTHH. Pe3ynbTaTh
NPE/ICTABJICHBI B TAOIHIIC

Howmep Benuunna notpeGiaeHus 3JeKTpOoIHEPTUu 1o Mecsitam, MB1*gac
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
Heo6xomuMo  BBISICHUTH, JACWCTBUTENBHO JIM BHEIPEHHBIE MEPOMPUSITUS

CYIICCTBCHHBIM o6pa30M BJIMAKOT Ha HOTpe6J'IeHHy'IO QJICKTPOSHEPIUIO.

3.3. Pemmnth AHAJIOTUYHYIO 3a1a1y C pe3yiibTaTaMH, NPCACTABJICHHBIMU B Ta6J'II/II_[e

Homep Bennuuna notpediaeHus 3J1eKTposHepruu 1no mMecsaam, 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
5 22 24 25 21 26 24




IIpuno:xenue 2
Ouenounvie cpedcmea 0114 NPOBEOCHUS NPOMENHCYMOUHOU AMMeCmayuu

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

OueHouHblecpeiCTBA
KO[[I/IHZII/IK&TOpa I/IHI[I/IKaTOpI[O CTHOKCHUSIKOMIICTCHII N

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

OIlK-2.1 Boi6upaeT u npumeHnsier Yxazanwl 6 3a0anusx ona
COBPEMEHHBIE METO/IbI 6HeayOUMOPHOU CAMOCMOAMENbHOU
TEOPETUYECKUX U pabomuwl
SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM C 1. Tlo 3agaHHBIM
Y4€TOM aBTOMATU3UPOBAHHBIX U AKCIIEPUMEHTaIbHBIM
KOMIIBIOTEPHBIX CPECTB JTAaHHBIM TOJIyYUTh

YpaBHEHUE PETPECCHH
2. CraHupoBaTh SKCIIEPUMEHT
1 00paboTarh ero

PE3yIBTaThI
3. TlpoBecTtn mucrepcHOHHBIIH
aHam3
OIlK-2.2 OrieHUBaET M MPECTABISAET Vkazanwl 6 nepeune ayoumopmwix
Pe3yAbTATHI BHIIOJIHEHHOW Pa0OTBI B | KOHMPOLbHBIX pabom
BHUJIE OTYETOB U MIPE3CHTAIUI 1. Ucnoab3oBanue

CTaTHUCTUYECKUX KPUTEPHUEB
JUISL OLIEHKU TEXHUYECKUX
XapaKTePUCTUK
ANEKTPOTEXHUYECKUX
1531 (05051

2. OreHka BIUSHHS
TEXHOJIOTMYECKHX (aKTOPOB
Ha Ka4eCTBO BBITyCKaeMOM
MPOAYKUUU

3. Meroauka ornpeneneHus
K03 (UIIMEHTOB YpaBHEHUS
perpeccuu

4. Meroauka NpoBEACHUS
PErpecCHOHHOTO aHau3a

5. CocraBuTh IUIaH
skcriepuMenTa (I1DD 22),
OTIPENICNIUTh YpaBHEHUE
perpeccum, MpoBeCTU ero
aHaIN3

0) Ilopsinoxk mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld M KPHUTEPHH
OLICHHBAHMS.

HpOMC)Ky’TO‘IHEl}I arrecragus 1nmo AJUCHHIIIIMHE «OCHOBEI HHXXCHCPHOTO JSKCIICPUMCHTA»
BKIIFOYACT TCOPCTUYCCKHUEC BOIIPOCHI, ITO3BOJIAOINNUEC OLICHUTDL YPOBCHD YCBOCHU O6y‘-IaIOH_II/IMI/ICH
3HaHPII>i, U TIPAKTHYCCKUC 3alaHUud, BbBIABIIAIOIMHNUEC CTCIICHD C(bOpMHpOBaHHOCTI/I YMCHI/Iﬁ n
BJ'Ia,Z[eHPIfI, MMpOBOAUTCH B (I)OpMC OK3aMcCHa.

OK3aMeH 110 JaHHOMW JIHUCUMILINHE IMPOBOAUTCS B YCTHOﬁ ¢)opMe 10 3K3aMCHAIIlMOHHBIM
6I/IJIeTaM, KaXObIl U3 KOTOPBIX BKIIIOYACT 2 TCOPCTUUCCKUX BOIIPOCA U OJHO IHPAKTHUYCCKOC



3aJjaHue.

IToka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIMYHO» (5 6amnoB) — 00y4aromuics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEeMAaTH4YEeCKOe M TIIyOOKOe 3HaHue
y4eOHOTO MaTepuana, CBOOOJHO BBHIMOJNHAET IMPAKTUYECKUE 3aJaHus, CBOOOIHO OIEPUPYET
3HAaHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYaLUSAX IMOBBIIICHHON CJIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 6amia) — oOydaromuiicss 1eMOHCTPUPYET CPEAHUN YpOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JOITyCKalOTCS
HE3HAYUTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPyTHEHUS IPU aHATUTHIECKUX OTIEPAIHX, IEpEeHOCce
3HaHUH U yMEHHUI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OICHKY «YyIOBJeTBOPHUTEJbHO» (3 Oamia) — oOyyaromiuiicss AEMOHCTpUPYET
MOPOTOBEIN YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMA: B XOJI€ KOHTPOJBHBIX MEPOTPUSTHIA
JOITyCKAIOTCSl OIIMOKH, TPOSIBIISIETCS OTCYTCTBHE OTAETBHBIX 3HAHWH, YMEHWI, HAaBBIKOB,
0OyJaromuiicsi MCIBITHIBACT 3HAYUTEIbHBIE 3aTPYJHEHUS IPH OINEPUPOBAHUH 3HAHUAMHU U
YMEHHUSIMU TIPU UX IIEPEHOCE HAa HOBBIE CHTYaIUH.

— Ha OLICHKY «Hey10BJeTBOPUTEJbLHO» (2 Oaiia) — oOyyarouiuiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUYECKOTO Marepuania, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKH, HE MOXKET
MOKa3aTh WHTEIUICKTYa IbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYy/0BJIETBOPUTEJbHO» (1 Oaymn) — oOydaronuiics HE MOXKET IMOKa3aTh
3HaHUSI HAa YypPOBHE BOCIIPOM3BEICHUS W OOBSCHEHUS HWHPOPMAIMU, HE MOXKET II0Ka3aTh
WHTEIJUICKTYaJIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.



