MHHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHMA
POCCHUCKON ®EJEPALIMM

PeacpansHoe rOCYALPCTBEHHOC BIOKETHOE 00PEIVBATENLHOE YUPERICHHE
BBICINETO OOPAIOBAHMA
«MarEHTOropCKHIT ToCYIapCTECHHEBH TeXEHYCCKMIT yrausepcrrer ny, ILH. Hocosan

_ YTBEPAJAIO

<-~)/‘. W \ELS pexrop HOuAC
(o foesrdss B.P. Xpamunn
4 i 04.02.2025 1.

PABOYAA HNPOI'PAMMA JIMCUMILTHHBI (MOAYJIS)

TEOPHA S5KCHHEPHMEHTA

Hanpasnesue noroToRkH (CNeUHATEHOCTE)
15.04.06 Mexatponuxa it poSoroTexnnka

Hanpasnennocts (MpofHas/CHLMHATHIANNS) IPOIPAMMLL
HekyceTaeHnniii HHTEANCKT B poOOTOTEXHHKE

Vposeus Buiciiero o0pajoBamiig - MarHCTpaTypa

Dopua ofyuenus
o4HAR

Huernryr/ paxynsrer  HuemryT SHEPpretuki # ABTOMATHINPOBAHHEIX CHCTEM

ABTOMATHIHPOBAHHONO AIEKTPONPHBO/A H MEXATPOHKEH
1
1

Maruiroroper
2025 ron



Pabouas mporpamma cocramieHa Ha ocHose PI'OC BO - maructparypa no
narnpasiennio noarotoski 15.04.06 Mexarponnka u poGororexHuka (npukas MuHoOpHayku
Poccuu or 14.08.2020 . Ne 1023)

Pabouas nporpamma paccMoTpeHa " onobpena Ha 3aCCIAHMM
Kadeapsl ABTOMATH3HPOBAHHOTO VICKTPONPHBOIA H MEXATPOHHKH
27.01.2025, nporoxon Ne 3 /
3as. xadenpoii ﬂ ( — |A.A. Hsxonacs

Pabouas nporpamma opoGpena meToanieckon komucceneit MOHAC

04.02,2025 r. npotoxon Ne 3 /
TMpezcenarens écé: c €< fr— B.P. Xpamumn

PaGo4as nporpaMma cocrasicHa: f —
poueHT kadeapw xadeaps ASITUM, kaHl. TEXH. HAYK f 4€5 HI.
Munemon ==

Peuensenr: -
3aMm. quaﬁmmca IISTJ] MNAO «MMK» no ieKTponpHBOaY , KaHil. TCXH. HAyK
AlO. Kmm




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

Jucuumumaa Teopus sSKkcriepuMeHTa BXOJHUT B 0053aTENbHYIO YacTh Y4eOHOTO TUIaHa
00pa3oBaTebHON POTPAMMBI.

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

3Hanus pasnena "MareMmaTtuueckasi CTaTUCTHKA" TUCIUTIUTHHBI ""BhIcimas
Maremaruka' B 00beMe MOArOTOBKHU IO MporpaMMe OakajiaBpuara

3HaHus (YMEHHUs, BIAJCHUS), IOTYYECHHbIE IPU U3yUYEHUH JaHHOM JUCIUIUIMHbI
OyayT HEOOXOUMBI JUI U3Y4EHUs JUCIMILINH/TIPAKTHK:

[ToaroToBka K 3amure U Npolieaypa 3aliiuThl BBITYCKHON KBATU(PUKAITUOHHON
paboThl

3 Komnerenunu ody4yaromerocsi, popmMupyemsbie B pe3y/jibTaTe 0CBOCHUA

AUCHUILIMHBI (MOAYJIs1) U IUVIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbpTaTe ocBoeHUS AUCITUTUIMHBI (MOAyNsA) «Teopus IKCrIiepuMEHTa
00yJaroIIUiiCs JOJDKEH 00Ja1aTh CICIYIONUMA KOMITETCHITHSIMHU:

Kon nanukaropa NHaukaTop A0CTHIKEHUS KOMITETCHITUN

VYK-1 Crioco6eH ocymecTBIsITh KpUTHISCKUN aHaIN3 MPOOJIEMHBIX CUTYaI[Ui Ha OCHOBE
CHUCTEMHOTO T0JIX0/1a, BBIPA0AThIBATh CTPATEIHIO NCHCTBUI

YK-1.1 3HaeT: MeTouKy pOBEACHUS TIOJIHOTO U APOOHOTO (haKTOPHBIX
AKCTIEPUMEHTOB, METO b aHAJIN3a MPOOJIEMHBIX cUTYyanuii; HazHaueHue
Y TIPUMEHEHUE MEXaTPOHHBIX H POOOTH3MPOBAHHBIX KOMITJICKCOB U
CHCTEM Ha MIPOU3BOJICTBE, COCTAB pOOOTU3MPOBAHHOTO KOMILJICKCA,
NPUHIUN pabOoThI, a TAK)KE BUJIbI HEUCTIPABHOCTEH U pallMOHAIBHBIC
QITOPUTMBI X YCTPAHEHUS

YK-1.2 VYmeet: CocTaBiATh IJIaH TPOMBIIIJIEHHOTO KCIIEPUMEHTA B YCIOBHUSIX
JEMCTBYIOLIETO MTPOM3BOJICTBA U BHIPA0ATHIBATH CTPATETHIO ICHCTBUI;
[IpoBouTH aHATU3 HEUCTIPABHOCTEW MEXaTPOHHBIX U
pPOOOTOTEXHUYECKUX MOAYNIEH, X JATUNKOB, IPUBOJIOB, 3aXBATOB U
JPYroro anmapaTtHoro 00ecrneyeHus U COCTABISTh PAllMOHAIbHBII
QITOPUTM UX YCTPAHEHUS

YK-1.3 Nmeet npaktuueckuit onbIT: Opranu3aniy TEXHOIOTHYECKOTO
JKCIIEPUMEHTA B yCIOBUsAX Jaboparopuu u 1iexa; CocTaBieHUs
TaOeNbHBIX )KYPHAJOB, )KypHanoB TOuP, aktos nedexranuu
TEXHUYECKUX YCTPOICTB U APYroi TEXHUYECKOUN TOKYMEHTAIMU T10
IKCIUTyaTaIlMi ¥ PEMOHTY MEXaTPOHHBIX U POOOTOTEXHUYECKIX
KOMILJIEKCOB

OIIK-1 Cnocoben MNPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_[eI/IH)KeHepHHC 3HaHHsA, MCTO/bI
MAaTEMAaTUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUS B HpO(i)eCCI/IOHaJ'IBHOI\/'I JACATCIIBHOCTH,

OIIK-1.1 3HaeT: MeTobl pelIeHNs DKCTPEMAJIbHBIX 3a1a4 C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIEMHKEHEPHBIX 3HAHUI, METOIbI
MaTeMaTH4YeCKOTO aHaIN3a U MOAEIHPOBAHUS NPU TIOMCKE ONTHUMAaIbHBIX
PEKUMOB pabOThI MEXaTPOHHOM MIIM POOOTOTEXHHUUYECKOH CUCTEMBI;
MeTo1bl MaTEMAaTHYECKOTO aHAIN3a, B TOM YHCJIE TEOPHUIO PAIOB U
MaTeMaTUYECKYIO CTATUCTUKY, MaTPUIHOE




NPEICTABICHUS N300pasKeHMs

OIIK-1.2

YMmeer: PaccunuThIBaTh 110 pe3ysabTaTaM dKCIIEPUMEHTA JINHEWHBIE U
HEJIMHEHHBIE PErPECCUOHHBIE MOJEIIN, IIPOBEPATH UX aJICKBATHOCTD U
MIpUHUMATh 000CHOBAHHBIE PEIICHHS O BEIOOpE MoJieny; PaccunTriBaTh
MaTeMaTU4YeCKUEe MOJIETTM MHTEHCUBHOCTEH MHUKCENel B M300paKeHHH,
OPUMEHSTh MaTPUUHBIE aJITOPUTMBI IPE0OPa30BaHUs U IPOBEPATH UX
aJICKBATHOCTH

OIIK-1.3

Nwmeet npaktrudeckuit onsIT: [I[puMeHEeHNE €CTECTBEHHOHAYYHBIX U
OOLIEMHKEHEPHBIX 3HAaHUM, METO/Ibl MaTEMaTHUECKOT0 aHaJIn3a U
MOJIETTUPOBaHUS, OLIEHKU U 00ECIIeueHUs HaIeXKHOCTU PE3Y/IbTaTOB
IKCIIEPUMEHTA B MPO(ecCHOHALHOM NesiTeIbHOCTH; [I[puMeHeH e
MaTeMaTHYECKUX U CTATUCTUYECKUX (QYHKIIUI, 3aKOHOB U Pa3JI0KEHUN
JUTs pa3pabOTKU aTOPUTMOB 00PaOOTKH N300paKeHU




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)
OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBIsAeT 3 3adeTHbIX eaunanil 108 akaa. 4acos, B TOM

qucilie.

— KOHTaKTHast pabota — 32 akaJl. 4acoB:

— aynuTopHas — 32 akaj. 4acos;

— BHeayauTtopHas — (0 axaj. 4yacos;

— caMOCTOsITeNIbHas paboTa — 76 akaj. 4yacos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

dopma arTecTanuu - 3a4eT

Paznen/ Tema
JIACLUTUTIHBI

Cemectp

AynuTopHast
KOHTaKTHast pabora
(B akan. yacax)

JIek.

3aH. 3aH.

nal. | OpaxT.

CamocTosTenpHast

pabora cryaeHTa

Bun
CaMOCTOSITEIILHON
paboThI

dopma TeKyIero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLlu1

Kon
KOMIICTCHIIUHA

1. Paznen 1

1.1 OcHOBHBIE IOHATHSA

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

YK-1.1, OIIK-
11

HUroro no pazneny

2. Pa3nen 2

2.1 Metponorudeckoe
obecrieuennie
9KCIIEPUMEHTATBHBIX
HCCIIETOBAHMHI

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

YCTHBIN Oonpoc
CTYIICHTOB 110
U3y4EHHOU TeMe

VK-1.1, OIIK-
11




CIIpaBOYHHUKaMH,
KaTajJoramMu,
CJIOBApsIMHU,

OHIUKIIONCAUAMU

).

Wroro no pazneny

3. Paznmen 3

3.1 McTouHuky oMUOOK MpU
HU3MEPEHUAX

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

VK-1.1, OIIK-
11

HUroro no pazneny

4. Pasnen 4

4.1 OueHKa BIUSHHS
ciTydaiiHbIX )aKTOPOB Ha
PE3yNbTATHI IKCIIEPUMEHTA

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

YK-1.2, OIIK-
1.2

HUroro no pazneny

5. Pazgen 5

5.1 XapakTepucTuku
HOJIOJKEHUS CIly4aiHON
BEJTIYMHEI

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

YCTHBIH o1poc
CTYIICHTOB 110
U3y4EHHOU TeMe

OIIK-1.3, VK-
1.1, OIIK-1.1




MaTepuaiaMu,
CIIpaBOYHHUKaMH,
KaTajJoramMu,
CJIOBApsIMHU,
SHIUMKJIONCIUAMN

).

Wroro no pazneny

6. Paznen 6

6.1 HopmanbHblil 3aK0H
pacnpeneneHus ciydaiiHou

BCIIMYUHBI

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

VK-1.1, OIIK-
11

HUroro no pazneny

1,5

7. Paznen 7

7.1 OcHOBHEBIE 331a4HU

MaTeMaTHYEeCKOU
CTATUCTHUKH

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

YK-1.1, OIIK-
11

HUroro mo pazneny

8. Paznen 8

8.1 Cratuctuueckue
KPHUTEPHHU U MX ITPUMEHEHNE

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

YCTHBIH o1poc
CTYIICHTOB 110
U3Y4CHHOU TeMe

VK-1.3, OIIK-
1.3, YK-1.1,
OIIK-1.1




KUM
MaTepuagamy,
CIIPAaBOYHUKAMHY,
KaTaJloraMy,
CIIOBapsMH,
SHUUKIIONEUSIMUI

).

Wroro no pazneny

9. Paznen 9

9.1 lucriepcroHHBII aHATIN3

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

VK-1.3, OTIK-
1.3, VK-1.1,
OIK-1.1

HUroro no pazneny

10. Pazgen 10

10.1 YpaBHenue perpeccun

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

VK-1.3, VK-
1.1, OIIK-1.1

HUroro mo pazneny

11. Pa3gen 11

11.1 PerpeccruoHHsbli aHanu3

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

YCTHBIH o1poc
CTYIICHTOB 110
U3Y4CHHOU TeMe

OIIK-1.3, VK-
1.1, OIIK-1.1




oubnmorpaduyec
KHM
MaTepuaIamu,
CIIPaBOYHHUKAMU,
KaTaJIoraMy,
CIIOBAPSIMH,
SHIMKIIONEAAMA

).

Wroro no pazneny

12. Pasnen 12

12.1 OcHOBBI ITaHUPOBAHUS
9KCIIEpPUMEHTA

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-1.3, VK-
1.1, OTIK-1.1

HUroro no pazneny

13. Pa3gen 13

13.1 IInanupoBanmne
9KCIIEPUMEHTA TPH MIOHCKE
OINITHMAJILHBIX YCIIOBHH

0,5

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-1.3, VK-
1.1, OIIK-1.1

HUroro mo pazneny

0,5

14. Pazgen 15

14.1 TlpoBenenue 3auera 1mo
JHCIUTUTIHE

TToaroroska k
MIPOMEKYTOUHON
aTTecTaluu

3a4CT

VK-1.1, OIIK-
11

Hroro no pazzpeny

41

HUroro 3a cemectp

32

35

3a4€T

Hrtoro mo gucuuILInHE

32

76

3a4CT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu NpeaycMOTPEHHBIX BUIOB yu4eOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETIOAaBaHUH TMCIUIUTMHBI UCTIONB3YIOTCS TPaIUIIHOHHAS
1 MHPOPMAMOHHO-KOMMYHHKAaIIMOHHAast 00pa3oBarenbHble TexHoJoruu. Ilepenaya
HEOO0XOIMMBIX TEOPETHUECKIX 3HAHUH U (POPMHUPOBAHUE OCHOBHBIX MPEICTABICHHUH
IIPOUCXOJUT C UCIIOJIb30BAHUEM MYJIbTUMEIUNHOTO 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-MeTOAMUYECKOE 1 HH(POPMALIMOHHOE 00ecTeueHue JUCIUTNIMHBI

a) OcHoBHas JMTEpaTypa:

1. Pagnonos, A.A. [TnanupoBanne sKkciepuMeHTa [ IEKTPOHHBINA pecypc]: yueOHOe
nocobue / Pagnonos A.A., llloxun B.B. — M.:®T'VII HTL «uadopmpeructp», 2020.
Neroc.per. 0322000375 http://magtu.ru:8085/marcweb2/Found.asp -Pexxum moctyma: s
aBTOPH3. NIOJIb30BATEIICH.

0) JlonmosiHuTebHAS JUTEpaTypa:

1. JIykpsinoB, C.1.OCHOBBI HH)KEHEPHOTO DKCIIEPUMEHTa: YueOHOoe mocooue /
Jlykpsinos C.U., ITanos A.H., Bacunbes A.E. - M.:H11] PUOP, HUI] UH®PA-M, 2019. - 99
c.: - (Bricmee o6pazoBanue: bakanaBpuar) - Pexxum gocrymna:
http://znanium.com/catalog/product/1020699

2. PeokkoB, I.b OcHOBBI HAy9HBIX UCCIIEIOBAHHI B H300peTaTEIHCTBA
[Texct]: /PwsokkxoB U.b.U3a. «Jlanby, 2012. — 224c. — pexxuM I10CTYyMA:
http://e.lanbook.com/books/element.php?pll_id=2775 — 3arnaBue c sxpana - ISBN 978-5-
8114-1264-8

3. Carpgees, [I.1. OCHOBBI Hay4HBIX UCCIECIOBAHUMN, OPraHU3ALMS U
IJIaHUpPOBaHUE dKcnepuMenTa : yueonoe nmocooue / JI.U. CarneeB. — Kazans : KHUTY,
2016. — 324 c. — ISBN 978-5-7882-2010-9. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
oubnmoreunas cucrema «Jlauw» : [caiit]. — URL.: https://e.lanbook.com/book/101880 . —
Pexxum moctyna: Ans aBTOpU3. MOJIb30BATENCH.

B) Meroanuyeckue yKa3aHus:

OCHOBBI HAyYHBIX UCCIIEIOBAHUH : METOqMUEcKUe yka3aHus / coctaButenu b. I'.
Maprteinos, I'. 1. bBoromac. — Cankr-IletepOypr : CIIOIJITY, 2018. — 24 ¢. — Teker :
ANIEKTPOHHBIN // DIAEKTPOHHO-OMbIMoTeuHas cucreMa «Jlaupy : [caiit]. — URL:
https://e.lanbook.com/book/111136 . — Pexwum mocTyma: it aBTOPHU3. MOJIb30BATEICH.

r) Ilporpammuoe o6ecneuenne u MHTEpHET-pecypchl:
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9 MaTtepuajibHO-TeXHUYeCKOe ofecrneyeHne JUCHUNINHBI (MOIYJIs)

Tun u Ha3BaHUE ayUTOPHUH

OcHaleHne ayIuTopun

Jlexumonnas aynurtopus (023, 123, 227)

MynbTUMeaHITHBIE CPEACTBA XPAHEHNS,
nepesady v npeacTaBieHus nHpopmanuu

Kommnsrorephsrit kiacc (227a)

[TepcoHanbHBIE KOMITBIOTEPHI C TTAKETOM
MS Office, Matlab+Simulink, Berxomom B
WHTEpHET W C JOCTYIIOM B 3JEKTPOHHYIO
nH(pOPMaITMOHHO-00pa30BaTENBHYIO CpPEIy
YHHUBEPCHTETA

Ilomemenne 19  caMOCTOSTEILHOU
paboTsl oOy4daronuxcs (227a)

[lepcoHambHBIE KOMIIBIOTEPHI € IAKETOM
MS Office, Matlab+Simulink, BeIxomoM B
WHTEpHET U C JOCTYIIOM B DIECKTPOHHYIO
UH()OPMAIIMOHHO-00PA30BATEILHYIO  CPELY
YHUBEPCHUTETA

VY4eOHbIC ayaUTOPUU ISl TIPOBEICHHS
TPYIIIOBBIX H WHIUBUTYaJIbHBIX
KOHCYJIBTAIIMH, TEKYIIEro KOHTPOJS H

npomMexxyrouHoi arrecraruu (023, 123,
227)

MynbTUMeIUiHbBIE CPEACTBA XpPaHEHUS,
nepesady v npeacTaBieHus nHpopmanuu




IIpuiaoxenune 1
YueOHo-MeTOANYECKOE 00ecIedeHHe CAMOCTOSATEIbHOM Pa0oThI CTY/ACHTOB

Ayoumopnas camocmoamenvHas paboma cmyOeHmo8 HA NPAKMUYECKUX 3aHAMUAX
ocyuwecmenaemcs o0 KOHmMpoJieM npenooasameis 6 8uoe peuletus 3a0ay, Komopwle onpeoeisien
npenooasameins OJisi CMYO0eHma.

Ipumepuvie ayoumopHvle KOoHmpoabHbLIE PAOOMbI
HOPMAJIbHBIN 3AKOH PACHPEJIEJIEHUSA CTYYAMHOM BEJTMYHUHDBI

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 3AJTAYM MATEMATHUYECKOM CTATUCTUKH

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

2 .
paBHasg o, =25 A? ¥ pe3ymbTaT OJTHOTO HCTIBITAHHS MPEIOXPAHNTENS 13 3Toi mapTuu lo = 95 A.

3aKOH pachpenesieHHs 3HA4eHUM TOKa MEeperopaHuss HOpMalbHbIA. [l pemeHus 3amgadu
ucnonsrzyem U-pacnipenenenne.

IIpumep. Onpenenuts 00beM BBIOOPKH (KOJTHMYECTBO M3MEPEHUI), TIO3BOJISIONIUN OIICHUTH LU

TOKa IIeperopaHus npeaoXpaHuTesel ¢ TouHocThi0 T 1 A u ¢ p = 0,95, eciu U3BECTHO, UTO O'|2
=16 A2,
2
2-4
n= (T -1.96) = 63.

Ipumep. Ilpu o6paboTke BeIOOpKM M3 10 HAOIIOACHWI 3HAYEHWH €MKOCTEH KOHICHCATOPOB
- L,
nonydeHo C =98 mx®. M3BecTHO, YTO 3aKOH pacHpesieieHUs HOPMAIbHbIHA, o. =25 MkD?,

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

IIpumep. Mimeercs maTh H3MEPEHUI BpeMEHHN OTKIIOUYCHHS MacIsasHOTO BeIKtouatens 71= 0,05 c;
7 =0,08 c; 3=0.1c; »=0.1 cu 5 =0.06 c. TpeOyercsi OLIEHUTH TeHEpPATLHOE MAaTEMATUUECKOE
OKUJIaHWE BPEMEHHU OTKIIOUEHHs (i C JIOBEpUTENbHOW BepositHocThio p = 0.95. 3akon
pacnpeneneHus HopMaabHBIN.

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

Kpurepuii Ilnpcona

Mpumep. ONpeennuTh HHTEPBATLHYIO OLEHKY O -

« € P = 0.9 HOpManbHO pacHpeneNneHHOM

o o o 2
CJIY4auHOU BCIINYUNHLBL X, €CJIM Ha OCHOBAHWU ACCATU U3MCPCHUU MOJTYUCHO SX =2.



IIpumep. IIpoBeputh runoTesy 0 TOM, 4TO reHepalibHask AUCIIEPCHUS] HOPMAJIBLHO PACIIPEIEICHHON
Gy 2 2 o
ciyudaitnoit Bemuuunbl X, Ho:o, =4 (H1: 0, #4), na yposue 3nauumoctu ( = 0.1 mus ycnosuit

IIpEeABIAYIIEro IIpUMepa.
Kpurepuii ®umepa

Ipumep. CpaBHUBAIOTCS MOKA3aHUA JBYX BOJIBTMETPOB, KakapIM MpHOOPOM MPOU3BEICHO TIO
o 2
CEMb 3aMEpOB, IPHYEM AUCIEPCUs NOKAa3aHMU nepsoro mpubopa cocrapasger S; = 10.2 B2 a

2_ 2 =
BTOpOro — S,= 3.8 B°. Heo0X0auMO BBIACHUTB, 4€M OOYCIOBICHO PACXOXIEHHE JMCIIEPCHI:
00 BTOPOI pubop OoJiee TOUCH, JTHMO0 paCX0KICHUE JUCIICPCHIA CITyJIaifHO.

Kpurepuii Koxpena

IIpumep. [IpoBeputh runore’y 06 OJHOPOIHOCTH YETHIpEX BBIOOPOUYHBIX TUCHEPCUM, PaBHBIX
512: 8; 822: 4; S:f: 2u SjZ 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 BHCAPCHBI MCEPOIIPHUATHUA 110 DBKOHOMHUHU IJICKTPOSHCPIHH. OH@HI/ITI) nux
3¢ ()EKTUBHOCTh, €CIM 3apEeTUCTPUPOBAHHOE MECSYHOE TOTPEOJICHUE DSHEPrHUU  KaKIbIM
arperatom coctasisier W1 = 10 MBtu; W7 = 12 MBt4; W3 = 8 MB1u; W4 = 9 MBTu; Ws = 11
MBtu. Kak u npeamnonaraioch, pacxoJl 3HEpruu Ha TPETheM arperate MuHuMajeH. Heooxoaumo
BBISICHUTh, 4YeM OOYCJIOBJIEH MHMHUMAJbHBIA pacxoJ] Ha TPETbeM arperare — ClIydaiHbIM
OTKJIOHEHUEM WJIH BHEJAPECHHBIMU MEPOIPUSITUSIMH.

JIACTIEPCUOHHBIN AHAJIN3

IIpumep. PaccMoTpuM JTaHHBIE TIO CPOKY CITY>KOBI SJICKTPUYSCKUX JIAMIT B YETBIPEX IMAPTHSIX.
Tabmuma 10.1
Pe3ynbTaThl M13MEpeHHs CpOKa CIIyXKObI JIaMIT

Ne Cpoxk cyx0bI eKTpoJiamit X (B
fapTui TBICSYAaX YaCOB) 2X g X
JIaMIT
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

JUis M3rOTOBJIEHUS KaXJOW MapTUHU J1aMn OblIa B3ATa MPOBOJIOKA pa3sHBIX COPTOB; BCE

[IpOYMeE YCIOBUS IPOU3BOJICTBA OBIIIM OJIMHAKOBBIMHU JUIS KaX A0 nmapTuu. TpeOyeTcs BHIAICHUTS,
OTJIMYAIOTCS JM MapTUU JlaMIl MeXJIy co0oi 1o cpoky ciyxObl. Ecim otBer Oyner
MIOJIOKUTEIBHBIM, TO MOKHO JIyMaTh, YTO Kau€CTBO IIPOBOJIOKH JEHCTBUTEIBHO BIMSET HA CPOK
CIIy’KObI, U, CII€OBaTeNbHO, U1 CTaHAAPTU3ALUN IPOM3BOJCTBA DJIEKTPUUYECKUX JIaMII
HE00X0IMMO OCTUTHYTH OO0JIbIIEH OTHOPOTHOCTH MTPOBOJIOKH BO BCEX MAPTHUSX.
IIpumep. Heo0xoauMo NpoBEpUTH HYJEBYIO THIIOTE3Y, COCTOSIIYIO B TOM, YTO HCXOJHBIE
pa3Mmephl MpokaTa Ha MPOBOJOYHOM CTaHE C MHOTOBAJIKOBBIMH KalMOpaMu HE BIMSIOT Ha
pa3Mepsl IpoKaTa IOCie MEpPBOM KIETH IBYXKJIETEBOrO NPOKAaTHOro craHa. C 3TOM Lelbio
IIPOBOJIMIIACH MPOKAaTKa 00pa3IoB MPOBOJOKH C PAa3HBIMHM UCXOJIHBIMU AuameTpamu: 6,39 Mm u
6,12 mMm. Ha BbIXOJi€ TOCIIE KIIETH MPOBOAMIOCH U3MEPEHHE pa3MepoB MPOGHIIS MO AUATOHAIISIM
«d» 1 B HaNIpaBJICHUH OOXKATHS «@».



Tabmuma 10.7

PesynbraThl n3MepeHus pa3MepoB Mpo i Py 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 3HaueHUe
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 C MPEACIIOM
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
pa3MepoB,
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 aHAJIN3 YPABHEHUH, ITOIYYEHHBIX B IPEABLIYIINX IPUMEPax
A
Y =-1.01+9.19- X
A
Y =112+282-X +213-X>.

3JEMEHTHI INTAHUPOBAHMS SKCIIEPUMEHTA. ITOJTHBINA
®AKTOPHBIN SKCIIEPUMEHT

IMpumep.

B naGopaTtopHbIX YCIOBHSIX HCCIAEAYETCS! BIMSHUE OTKJIOHEHUN HAMPSHKEHUS U YaCTOTHI
MUTAIONIE CeTH Ha DSHEPreTHYECKHe XapaKTEepUCTUKU CamMoOro  PaclpoCTPaHEHHOTO
AIIEKTPONPUEMHUKA — ACHHXPOHHOTO JBUTaTens. VICHbITyemblil 3IEKTpOJBUraTeNlb THIIA
AO-41-2, Paom = 5 xBT. B xauectBe ¢yHKIMU 1eiu (OTKJIMKA), B YaCTHOCTH, PaCCMaTPUBACTCS
MOJIHBIA TOK, OTPeOIsIEeMbIid U3 CeTH. Bce OMBITHI MPOBOIMIMCH C HEU3MEHHOM Harpy3kou Ha
Bally, PaBHOW HOMHHAJIBHOU (KOHTPOJUPYEMBIH, HeperyaupyeMbiii ¢daktop). Bappupyembivmu
dbaxropamu sBistrorcs Hanpsukenue Xi (U) u gactora Xo( ) cetn, mosTomy aj1st ONBITOB BBIOpaH
mian [10D 22, Ba3oBble ypOBHHU M MHTEpPBAbl BapLUPOBAHUS IPHHATHI crnexytomue: Ug = 220 B;
AU =20 B; fo = 50 T'; Af = 5 T’ st OLEHKH AUCIIEPCHH BOCIIPOM3BOIMMOCTH B KaXKI0i TOUKE
IJIaHa MPOBEJEHO MO JBa MapaIebHBIX ONbITa. ONBITH OB PaHIOMU3HPOBAHBI C MOMOIIIBIO
TaOJIMIBl CIIyYalHBIX YHCEN, MPHYEM IMOCIeIOBATEIbHOCTh MPOBEIECHUSI OMBITOB IPUHATA B
cienyromeM nopsake: 2, 5, 8, 1, 3, 7, 4, 6. Homepa ¢ 510 8 cOOTBETCTBYIOT MapaiebHbIM
OTIBITaM.

[TomyueHsl cneayrome pe3ynbTaThl (ONBITHI MPUBEACHBI IO MOPSIKY).

i Xo X1 X2 XiX2 Yi Y2 g Si2

1 + - - + | 100 98 99 0.02
2 4+ 4+ - - 89 85 87 0.08
3 4+ _ 124 11.8 121 0.18
4 4 4 . | 102 106 104 008

CocraBuTh 1aH skcnepumenta (IIOD 22), onpeenuTs ypaBHEHHE PErpecCHt, IPOBECTH

€ro aHaJims.



Bueayoumopnas camocmosmenvnas paboma cmyoeHmos oCyWecmeniemcs 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 YPaBHCHUC
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 SKCIIEPUMEHT U 00pabOTaTh €ro pe3yabTaThl

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
TEXHOJIOTMSI U3TOTOBJICHUS aKKyMYJIITOPOB HA PA3IU4HBIX MPEIIPUATUAX 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 MOTPEOICHHON 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

OIIeHO'leIe cpeacrea AJisi IpoOBEACHUSA HpOMe)l(yTO‘IHOﬁ aTrecranuun
a) HﬂaHpreMbIe Pe3yJdbTaThbl oﬁyqennﬂ H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA

l'lpOMC)KyTO‘lHOﬁ aTreCranum:

CrpyKTypHBII
JIEMEHT
KOMITIETEHIINU

[Tnanaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpesicTBa

Kon mn copepaxanme xommereHmmuu: OK-2 cnocoOHOCT K CaMOCTOSITENIBHOMY OOY4EHHUIO C
MOMOIIBIO COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTUH HOBBIM METOJAM HCCIIEOBAHMSA, K
MIOCTOSTHHOMY OOHOBJICHHIO W PACIIMPEHHIO CBOMX 3HAHHMA, K I3MEHEHHIO B CIIydae HEOOXOMMOCTH
HAY4YHOT'0 U HayYHO-TIPOU3BOJICTBEHHOTO MPO(HJIs CBOEH NMPO(eCCHOHAIBLHON IESITENbHOCTH

3HaTh -OCHOBHBIC OTIpE/ICTICHUS U IOHTUS | eopemuueckue 60npocol
TEOPUH IUIAHUPOBAHUS [lenp 1 3a1a4M SKCIEPUMEHTA
SKCIIEPHMEHTA Hcrounmku ommb0OK Mpu U3MEPEHUSIX
-71aBaTh OLCHKY PEe3y/IbTaTaM JvckpeTHas u HenpepbIBHAS CIIydaitHbIE
-OCHOBHBIE I€JIU U 33/1a9H TIPH BCIIMIHHBI
TIPOBEICHIH YKCIIEPUMEHTOB ['enepanbHbIE M BHIOOPOYHBIC TTAPAMETPHI
pacrpeeneHus
HopmanbHbli 3aKOH pacnpeeneHus
OCHOBHBIE 33/1a41 MAaTEMATHYECKON
CTaTUCTUKH
CrartucTuueckue KpUTEPUH U UX
MIPUMEHEHHE
[Inanbl penieHus 3aj1a4 MaTeMaTUYECKOM
CTaTHUCTUKH
YMeTh -CTaBUTh 3a/1a4y IKCIIEPUMEHTA Ilpakmuueckue 3a0anus
-hopMyIMpPOBaTh KPUTEPHUH OIIEHKH | YKa3aHbl B IEPEYHE ayTUTOPHBIX
pe3yJIbTaTOB SKCIIEPUMEHTA KOHTPOJBHBIX PaboT
-BBISBJISITh IPUOPUTETHI PEIICHUS
3a7a4
Bnagets -U3y4EHHBIM MaTEpUaIOM 3aoanus na pewenue 3a0au uz

-MeTOo/IaMH 00pabOTKH PE3yJIbTaTOB
-METOJIaM{ HHTEPIIPETAIH
Pe3yIbTaTOB SKCIIEPUMEHTA

npogheccuonanvHotl oonacmu,
KOMNJIeKCHbLE 3A0aHUs

Vka3aHbl B 33/IaHUSIX JIJIS1 BHEAYTUTOPHON
CaMOCTOSATEIBHOM pabOoThI

Kon u conep:xxanue komnerenuuu: [1K-3 cnocobnocts pazpabaTeiBaTh SKCIIEPUMEHTABLHBIC
MaKeThl YIPaBISAIOIUX, HHOOPMAIIMOHHBIX U UCIIOJHUTEIBHBIX MOAYIEH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM U MPOBOJUTH UX UCCIEAOBAHHUE C IPUMEHEHHUEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUI

3HaTh -o0111e mpaBuiia MPOBEICHHS Teopemuueckue 60npocwvi
JKCIEPUMEHTOB JlucriepCuOHHBIN aHAN3
-KpUTEPHUH OLICHKH PE3YJIbTaTOB YpaBHeHue perpeccun. Meron
SKCIICPUMECHTA HalMEHBIINX KBaJApPaTOB
-OCHOBHBIE 1€ U 3314 TIPH PerpeccHOHHbIH aHATH3
MPOBEJICHUH SKCTIEPUMEHTOB

Ymetp -IIPUMEHSIThH OOIIHNE METO/IbI Ilpaxmuueckue 3a0anus
ITAHUPOBAHMS DKCIIEPUMEHTA YKka3zaHbl B IEpEeUHE ayTUTOPHBIX
-IIPUMCHATb COBPEMCEHHBIC METO/IbL KOHTPOJBHBIX paGOT
Y CPENICTBA UCCIEIOBAHUS
MEXaTPOHHBIX YCTPOICTB
-00pabaTkIBaTh U NMPEICTABISATH
PE3YNbTaThl KCIIEPUMEHTA

Bnaners -crioco6aMu peICTaBICHUS 3adanus na pewenue 3a0ay u3

PE3YJIbTATOB SKCIICPUMCHTA

npogeccuonanvroll obnacmu,




CTpyKTYypHBIT O1eHOYHBIE CPE/ICTBA
PYKTYP [TnaHupyemMbIe pe3yibTaThl p
DIIEMEHT
oOyueHus
KOMIIETEHIIH
-crmocobamMu aHaIM3a Pe3yIbTaTOB | KOMNLEKCHble 3a0aHUs
IKCIIEPUMEHTA VkazaHbl B 331aHUSIX I BHEAYTUTOPHOM
-crioco6amu o(popMIIEeHHS, CaMOCTOATEIEHOM paboTHI

MPEICTABIICHUS U 3AIUTHI
Pe3yJIbTaTOB MCCIEA0BAHUS

Koa u conep:xanue komnerenuuu: [1K-5 cnocoGHOCT pazpabaTbiBaTh METOIUKH ITPOBEICHHUS
AKCIEPUMEHTOB U IPOBOJINUTH IKCIIEPUMEHTHI Ha JEMCTBYIONIMX MaKeTax U o0pasuax
MCXAaTPOHHBIX U pO6OTOTeXHI/I‘~I€CKI/IX CHUCTEM U UX IIOACUCTEM, O6pa6aTI)IBaTB PE3YJIbTATEI C
IMPUMCHCHUCM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHH M TEXHHYECKUX CpCACTB

3HaTh -0011Me paBuiia MpOBEICHUS Teopemuueckue sonpocwi
IKCIIEPUMEHTOB [Tnan sxcniepumenta. [IpuHIUTIBET
-COBPECMCHHBIC MCTOAbI MOCTPOCHUSA OPTOTOHAJIBHBIX IIJIAHOB.
HCCIeN0BaHus KoaunpoBanue pakropon
-PErpECCUOHHBIN U JUCIIEPCHOHHBIN Kputepun ontumMansHOCTH MIAHOB
AHAIIH3 AKCIIEPUMEHTA

OCHOBHBIE CBOMCTBA MATPHUIIbI
IJIaHUPOBaHUs dkcnepumenTa [1PD 2

YmeTh -CTaBUTh 33/1a4y dKCIIEPUMEHTA IIpakxmuueckue 3a0anus
-JIaBaTh OIEHKY pe3yJibTaTaM VYka3aHbl B IepeuHe ayTUTOPHBIX
-BBISIBJIATH IPHOPHUTETHI PEIICHUS KOHTPOJIBHBIX paboT
3a/1a4

Brnanets -M3y4eHHBIM MaTepHaIOM 3adanus na pewenue 3a0ay u3
-METOIaMK 00pabOTKH PE3YILTATOB | NPOPeccuonaibHot ooiacmu,
-MeTOoIaMH 000O0IIeHN A KOMNJIEKCHbLEe 3A0aHUS
Pe3yNbTaToOB VYkazaHsbl B 3aIaHUSIX JI BHEAYAUTOPHOM

CaMOCTOSITEIHHOM pabOThI

Kon u conep:xanune kommnerenmuu: [1K -11 roroBHOCTS pa3pabarsiBaTh METOAWKY TPOBEICHNS
SKCHEPUMEHTAIBHBIX UCCIIEIOBAHUIA U UCTIBITAHUIA MEXaTPOHHOM WM POOOTOTEXHUYECKOH CUCTEMBI,
CIIOCOOHOCTBIO YJAaCTBOBATh B IPOBEICHUH TAKMX UCIIBITAHUIN U 00pabOTKE UX PE3YIIbTATOB

3HaTh -o01Me mpaBuia IPOBEICHUS Teopemuueckue sonpocwi
SKCIIEPUMEHTOB [IpoBeneHue 3KCIEPUMEHTOB B
-COBPEMEHHBIE METO/IbI 1abOPATOPHBIX YCIOBUSIX
HCCJIEIOBAHUS HpI/IMep COCTAaBJICHHUA IIporpaMmbl
-METO/IbI HAJIAIKU MEXaTPOHHBIX MIPOBEICHUSI HAJIAIOYHBIX Pa0OT ISt
yYCTPOICTB 3JIEKTPOIPHBO/IAa TOCTOSSHHOTO TOKa
CoBpeMEHHbBIE METO/IbI HATAIKU
3JIEKTPOIPUBOJIOB TEPEMEHHOTO TOKA
VYmMeTs -IIPOBOJAUTH U3MEPEHUS TIPU Ilpakmuuecxue 3a0anus
UCIBITAHUAX 000PYIOBAHUS YKa3zaHbl B IEpPEUHE ayTUTOPHBIX
-BBIOMPATH METOIbI KOHTPOJILHBIX PadoT

IKCIIEPUMEHTAIBHOM paboThI 1
HeoOxouMoe 000pyI0BaHKE
-TIIPOBOJIMTH HAJIAJKY COBPEMEHHBIX
KOMILIEKTHBIX YCTPOHCTB

Bnanets -U3y4E€HHBIM MaTepHaJIOM IIPU 3aoanus na pewenue 3a0ay us
pa3paboTKe MJIaHOB UCTIBITAHUI npogeccuonanvholl obnacmu,
-TUIIOBBIMU METOIMKaMHU KOMNJIEKCHble 3A0aHUS
MIPOBEACHUS UCTIBITAHUI VYka3aHbl B 33JJaHUSAX U1l BHEAYIUTOPHOU
-IpaBHIIaMH 0(QOPMIICHHUS, CaMOCTOSITEIbHON pabOTHI

OpCACTaBJICHUA U 3allIUTHI
PE3YJIBbTATOB UCCIICAOBAHUS




0) Ilopsiiok mMpoBeleHUs] MPOMEKYTOYHON aTTeCTAMHU, MOKA3aTeJd M KPUTEPUH
OlleHUBAHMSI.

[Ipomexxyrounast arTecTamust 1O JUCHUIUIMHE «TEopust JKCIEPHUMEHTa» BKIIOYAET
TEOPETUYECKHE BOTIPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YHAIONIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMsl, BBIABISIONIME CTENCHb CHOPMHUPOBAHHOCTH YMEHUW W BIAJICHUH,
pOBOIUTCS B (hopMe dK3aMeHa.

DK3aMeH MO0 JaHHOHW MUCHMIUIMHE MPOBOJHUTCS B YCTHOH (hOpMeE MO IK3aMEHAIMOHHBIM
OureraM, KaXAbI M3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

IMoka3aTe/u U KPUTEPUH OLEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0ayioB) — 00ydaromuiics JEMOHCTPUPYET BBHICOKUI YpOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIIyOOKOe 3HaHWE
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSIET TNMPAKTHYECKHE 3aJaHus, CBOOOIHO ONEepUpYET
3HAHHUSIMH, YMEHUSMH, TTPAMEHSIET UX B CUTYaIUSIX TTOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamra) — oOydJaromuiics ITEMOHCTPUPYET CPEIHUN YPOBEHBb
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHEHUS IPU aHATUTUIECKUX OTIEPAIHSX, TEPEHOCE
3HAHWIA U YMEHUH Ha HOBBIC, HECTaHIAPTHBIC CUTYAIUH.

— Ha OIICHKY «YyAOBJETBOPUTEILHO» (3 Oamia) — oOydarmuiics IEMOHCTPUPYET
MTOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTECHITUH: B X0Ji¢ KOHTPOJIBHBIX MEPOTPHUITHN
JOIYCKAIOTCSl OIIMOKH, TPOSBISETCS OTCYTCTBHE OTJACIbHBIX 3HAHWW, yMEHWH, HaBBIKOB,
OOyJaIONTUICSA HWCIBITHIBACT 3HAYUTENBLHBIC 3aTPYIHEHHUS IPU ONCPUPOBAHWH 3HAHHUSAMH U
YMEHHSAMHU TIPU UX TIEPEHOCE HA HOBBIC CUTYAITUH.

— Ha OIIEHKY «HeY/A0BJIeTBOPUTEILHO» (2 O6aria) — 00yJaronuiics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOro Marepualia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET
MO0Ka3aTh MHTEJUIEKTyalIbHbIe HABBIKW PELICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEabHO» (1 6amt) — oOyyaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha

YpOBHE BOCIPOM3BEICHUS U 00bsACHEHUSI HHGOPMAIH, HE MOKET MOKa3aTh UHTEIJICKTyalbHbIe
HAaBBIKU PELICHUS MPOCTHIX 3a/1ad.



