MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06p330BaTeJI])H0]71 nporpamMmmabl: ABTOHOMHBIE IHEPreTu4eCKue CUCTEMbI. Bonopozmaﬂ "
3JIEKTPOXUMHYECCKAs JHEPreTuKka

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
TEOPUS N IPAKTUKA HH) XEHEPHOI'O UCCJIEAOBAHMUSI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 10 Y4eOHOM
Aucn y y B1.0.05

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 2;

Yacos (Bcero) no yueoHomy
MJIAHY:

72 gyaca

Jlekuuu

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
Juckyccus
Hoxnan

IIpomeskyTouHast aTTecTALUS:

3auyer

2 cemectp - 0,3 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, KnvmoBa M.A.
[IpenomaBaTelib * Mau ¢ [T — R65€6a946-KlimovaMA-47ce202h M.A. Knumosa
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens manene Tarckas VI
00pa3oBaTeIbHON IPOrPaMMBI WaenTadukatop R3db6324d-Lanskyall-6/410db3 N.N. Jlanckas

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

=

% M9l -

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Kynewos H.B.

WaenTndukatop

Re9c42de9-KuleshovNV-bc390edf

H.B. Kynemosn




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ileab ocBOeHHSI JUCHMILUIMHBI. IPUOOPETEHUE HABBIKOB HWH)KEHEPHOIO MCCIEJOBAHUSA JUIs
COBEPILICHCTBOBAHMUS  TEXHOJOIMU MPOM3BOJCTBA  BOAOPOAA B  DJIEKTPOJHU3EpaX, BBIPAOOTKHU
3JICKTPOSHEPIUU B aBTOHOMHBIX CUCTEMAX.

3agauu AMCHMIIMHBI

- (hopMyIMPOBKA LIEJIH U 337a4H UCCIICOBAHUS;
- cOop, 0OpaboTka 1 aHAKM3 HHPOPMAIMH B 00JIACTH B ABTOHOMHBIX SHEPTeTUIECKUX CHUCTEM,
BOJIOPOJTHOM U JICKTPOXUMHUYECKON IHEPTETHK B COOTBETCTBHH C 3a/1a4aMU MH)KEHEPHOTO

HCCIICIOBAHMS;

- OCBOEGHHE COBPEMEHHBIX METOJ0B MH)KCHEPHOTO MCCIIEA0BAaHUS B 00JIaCTH TPOU3BO/ICTBA
BOJIOPO/JIA B 3JIEKTPOIU3EPaX BOABI M BEIPAOOTKE 3JIEKTPOIHEPTHH B AJIEKTPOXUMUIECKUX
HHEProyCTaHOBKAX U XMMUYECKUX UCTOYHHKAX TOKA;

- OCBOCHHE COBPEMEHHOM MpHOOPHOH 0a3bl MpeHa3HAYeHHON /IS SKCIIEPUMEHTAITBHBIX

HCCIICIOBAaHUIM;

- IPUMEHEHHE Ha MMPAKTHKE MAaTeMaTHYECKUX METOJI0B 00pabOTKH pe3yIbTaTOB UCCIIEIOBAHUI;
- 00paboTKa U aHaIMU3 pe3yIbTATOB UHKEHEPHBIX UCCIIEIOBAaHUM.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
(dopMynupoBaTh LENU U
3a71a4M UCCIIeIOBAHMS,
BBISIBIISITH TIPUOPHTETHI
peuieHus 3a1a4, BEIOUpaTh
KPUTEPHH OIIEHKH

U JI-1onk-1 Dopmynupyer uenu
Y 33J]a41 UCCIICIOBAHM

3HATh:
- 1IeJIM M 3a1a4M UCClIeNOBaHuil B 00J1acTu
ABTOHOMHBIX YHEPTETUUYECKUX CUCTEM,
BOJIOPOJHON U AJICKTPOXUMUYECKON
SHEPTEeTUKHU.

YMETh:
- (hopmynHpoBaTh LETU U 331a4U

HUCCICIOBAaHU.

OIIK-1 Cnocoben
(dbopMynupoBaTh LETH U
3a/1a4M UCCIe10BaHus,
BBISIBIISITH IPUOPUTETHI
pelieHus 3a/1a4, BIOUpaTh
KPUTEPUU OLIEHKH

N/I-20mk-1 Onpenenser
TI0CIIEOBATENLHOCTD PEICHHS
3aj1a4

3HATh:

- OCHOBBI TEOPUH BEPOSITHOCTEN U
MaTE€MaTU4YeCKOU CTaTUCTUKU B
WHKEHEPHOM HCCIICJOBAaHUU.

YMETB:
- OIIPEAECIIATH I10CIIEA0BATEIBHOCTD

pPEIICHUS 3a/1a4.

OIIK-1 Cnocoben
dbopMynupoBaTh LETH U
3a/1a4M uccie10BaHus,
BBISIBIISITH IPUOPHUTETHI
pelieHus 3a/1a4, BIOUpaTh
KPUTEPUU OLIEHKH

NJI-3onk-1 Popmynmupyer
KPUTEPUU TIPUHSITUS PEIICHUS

3HATH:
- OCHOBBI MaT€MaTUYECKOM CTaTUCTUKHU B
(bopMyITMPOBAHUU KPUTEPHUS TPUHATHS
pelIeHus.

YMETB:
- BBIABJISITh [IPUOPUTETHI PELLICHNS 3a/a4.

OIIK-2 Cnocoben
HpI/IMeHﬂTI) COBpeMeHHBIe
METOJbI UCCIEN0OBAHHS,
OLCHUBATH U Hpe}ICTaBHﬂTB
pEe3yJIbTAThI BHIMOJHEHHON

N-lonk-2 Berbupaer
HEOOXOIUMBIA METOL
MCCIIEI0OBAHUS JIs PELICHUs
MMOCTaBIECHHON 3a7aun

3HATH:
- CITOCOOBI U METOJIBI TTPOBEICHUS (PUBUKO-
XAMHUYECKUX UCCIIETOBAHUN.

YMETB:




Kox n HanmMeHoBaHHe Koxa n HaumMeHoBaHue 3anIaHHpPOBaHHbBIE Pe3YJIbTATHI 00yYeHHUsI
KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU

paboThI - IPOBOJIUTH (PU3UKO-XUMUYECKHE
UCCIIeIOBaHMs B 001aCTH aBTOHOMHBIX
HHEPreTUYECKUX CUCTEM, BOJOPOJHOMN U
HJIEKTPOXMMUYECKON SHEPTETUKH.

OIIK-2 Criocoben WJI-20mk-2 [IpoBomut ananu3 | 3HATh:

MPUMEHSTh COBPEMEHHBIE MOJIyYEHHBIX Pe3y/IbTaTOB = OCHOBBI MATEMaTHHICCKOTO aHATH3A

METOIBI UCCIIENOBAHMS, pe3yIbTaTOB SKCIEPUMEHTAIBLHOIO

OIICHUBATD U MPEACTABIATH HCCICAOBAHMA.

Pe3yabTaThI BBHITOJTHEHHON

paboThI YMETB:
- IPOBOJIUTH AHAJIN3 MTOJYYEHHBIX
pe3yIbTATOB MCCIIEJOBAHUSI.

OIIK-2 Criocoben WJI-3omk-2 [Ipencrasnser SHaTb:

MPUMEHATH COBPEMEHHBIE pe3ynbTaThl BHITOJIHEHHOM - 3HaTh PaBUJIA 00PabOTKH U

METO/IbI UCCIIEIOBAHMS, paboThl 0(hOpMIICHHS PE3YIBTATOB HHKCHEPHOTO

OIICHUBATD U MPEACTABIATH HCCICAOBAHMA.

Pe3yabTATHI BBITTIOJTHEHHON

paboThI YMETB: 5
- IPEJCTABIATH PE3YyJIbTAThI BHIITOTHEHHON
paboTHI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TIPO()ECCHOHATIBHOW 00pa3oBaTeNbHON Mporpamme
ABTOHOMHBIE JHEpreTudyeckue cucteMbl. BomopoaHas W 3JEeKTpoXMMHYEcCKas HSHepreTuka (ganee —
OIIOII), nanpasnenus noarotoBku 13.04.01 TerosHepreTuka U TEMJIOTEXHUKA, YPOBEHb 00pa30BaHUS:
BhICIIee 00pa30BaHUE - MarucTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh «TeopeTndeckas MEKTPOXUMHUAY, «DuU3ndecKas XxuMus», «BoropoaHas u
3JIEKTPOXUMHYECKAs SJHEPreTukay, «TeopeTnyeckne OCHOBbI XUMUYECKUX UCTOUHUKOB TOKa.

- yMeThb Pe3ynbTaTel 00yueHus, MoJydeHHbIe IPU OCBOSHUM JUCLUIUINHBI, HEOOXOIUMBI IPU
W3Y4YEHUH CIEAYIOMNX AUCHUIUIMH « TeXHOJIOTHs MPON3BOICTBA XUMUYECKUX UCTOYHUKOB TOKa»,
«ABTOHOMHBIE SHEPIrOYCTAaHOBKH U CUCTEMBD», /I IPOBEIEHUS HAYyUHO-UCCIIE0BATENBCKOM paboThI
(HUP). 3nanus, nosydyeHHbIE IO OCBOCHUIO IUCHUIUIMHBI, HEOOXOIUMBI JIJIsl BBIITOJIHEHUS BBITYCKHOM
KBaTM(DUKAIIMOHHOU paboThl MarucTpa

Pe3synbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUU TUCHUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Hcnons3oBanue Teopun 17.7 2 4 - 4 - - - - - 9.7 - Camocmoamenvroe uzyuenue
BEPOSITHOCTEH U meopemuuecko2o mamepuana: VIsyaenue
MaTreMaTHYecKoil JIONOJTHUTENBHOTO MaTepHaia o paszeiny
CTaTUCTHUKU B "Hcnonp30BaHue TEOPUH BEPOATHOCTEH U
WH)KEHEPHOM MaTeMaTHYeCKOM CTATUCTUKU B HHIKCHEPHOM
uccienoBanuu. Teopus nccieloBaHuy. Teopus NorpemHocTed u
MIOTPEeITHOCTEH 1 MPaKTHKA X OIeHKH. OCHOBBHI
MPaKTHKA UX OLCHKH. MaTeMaTHYECKOTO aHaJIN3a Pe3yIbTaTOB
OcHOBEHI 9KCTIEPUMEHTAIILHOTO UccienoBanus. [Ipasmia
MaTeMaTHIECKOTO paboTHl C ICTOYHHKAMH HaYYHO-TEXHUYECKON
aHan3a pe3yJIbTaToB nHpopmanmu (KypHaibl, caiTsl IHTEpHET) IO
9KCTIEPUMEHTAIBHOTO IEKTPOXUMHUH U XUMHUYECKHM HCTOYHHUKAM
HCCIIEJOBaHMUSI. TOKa."
[paBuna paboTsl ¢ H3yuenue mamepuanog 1umepamypHbix
HCTOYHHKAaMH Hay4HO- UCIMOYHUKOG:
TEXHUYECKON [1], 57-75; 175-190
nHpopmanuu
(>kypHaJIBI, CalTHI
WuTepHeT) Mo
JNEKTPOXUMHUH U
XUMHUYECKHM
HCTOYHHMKAM TOKa.
1.1 | Ucnons3oBanue Teopun | 17.7 4 - 4 - - - - - 9.7 -
BEPOSITHOCTEN U
MaTeMaTHYECKON
CTaTHUCTHKH B
HH)KEHEPHOM
uccienoBanuy. Teopus




MOTPELIHOCTEN U
MPaKTHUKA UX OLEHKU.
OcHOBBHI
MaTeMaTHIECKOTO
aHan3a pe3yIbTaToB
9KCTIEPUMEHTAIBHOTO
HCCIIEJOBaHMS.
[IpaBuia paboTsI ¢
HNCTOYHHKAMH Hay4HO-
TEXHUYECKOU
nHpopmanuu
(>KypHaJIBI, CAlTHI
WuTepHeT) no
IEKTPOXUMHUH U

XUMHUYECKHM
HCTOYHHMKAM TOKA.
2 Teopernueckue 18 10 CamocmoamensHoe usyuenue
METO/IBI HCCIICAOBAHUSL. meopemuyueckoz0 mamepuana: Vzyaenne
AHanutHueckue JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
METOIB, "TeopeTndaeckue METOIBI UCCICAOBAHNS.
aHAINTHYECKHUE C AHanUTHYECKHE METOIbl, aHAJUTHYECKHE C
UCIIOJIb30BaHHEM UCIIOJIb30BaHUEM IKCIIEPUMEHTA,
IKCIIEPUMEHTA, BEPOSITHOCTHO-CTaTUCTHYECKHE, METO/IbI
BEPOSITHOCTHO- CHCTEMHOI'0 aHanu3a. MeTo/ibl CPaBHUTEIBHBIX
CTaTHCTHYECKHE, XapaKTePUCTHUK JUISI OLEHKH YCTaHOBOK
METO/IbI CHCTEMHOTO BOJIOPOHON SHEPTETHKH, SINEKTPOXUMUUECKUX
aHanuza. MetoJibl PeaKkTopoOB, aKKyMYJISITOPOB, IEPBHYHBIX
CPaBHHUTEIBHBIX 3JIEMEHTOB, TOTUIMBHBIX 3JIEMEHTOB"
XapaKTEePUCTHUK JUIS I10020mo6Ka K npaKmu4eckum 3auAmuam:
OLIEHKH YCTaHOBOK W3yyenne marepuaia 1o pasjaeny
BOJOPOJIHOM "TeopeTuuecKkre METO/Ibl UCCIIEI0BAHUSL.
9HEPreTHKH, AHanMTHYECKHE METO/IbI, aHAJIUTHYECKHE C
INEKTPOXUMHUUECKUX UCIIONIb30BAaHUEM JKCIIEPUMEHTa,
peaKkTopoB, BEPOSITHOCTHO-CTaTUCTHYECKHE, METO/IbI
AKKyMYJISITOPOB, CHCTEMHOI'0 aHanu3a. MeTo/ibl CPaBHUTEIBHBIX
MEPBUYHBIX 3JIEMEHTOB, XapaKTePUCTHUK ISl OLEHKH YCTaHOBOK
TOIUIMBHBIX 3JIEMEHTOB BOJIOPOIHON SHEPTETHKH, IEKTPOXUMUUECKUX
2.1 Teopernueckne 18 10 PEaKTOPOB, AKKYMYJISTOPOB, IEPBHIHBIX

METOAbI HCCIICAOBAHUA.

9JIEMEHTOB, TOILJIMBHBIX DJIEMEHTOB'




AHanmuTHueckue
METOJBL,
AHAJINTHYECKHUE C
HCITOJIb30BaHUEM
3KCIIEPUMEHTA,
BEPOSITHOCTHO-
CTaTHCTHUYCCKHE,
METOJIBI CHCTEMHOTO
aHaim3a. MeToabl
CpaBHUTENbHBIX
XapaKTePUCTHK JJIS
OIICHKH YCTaHOBOK
BOJIOPOJIHOM
JHEPTETHKH,
3HeKTpOXI/IMI/I‘~IeCKI/IX
pEaKkTopoB,
AKKYMYJISITOPOB,
[IEPBUYHBIX HJIIEMEHTOB,
TOIIJIMBHBIX DJIEMECHTOB

MOATOTOBKA K BBINIOJIHCHUIO 3aJJaHU Ha
MPAaKTUYCCKUX 3aHATHUAX

H3yuenue mamepuanog 1umepamypHsix
UCMOUYHUKO6.

[2], 7-20, 185-211
[3], 23-54, 82-98
[4], 9-20
[5], 15-23, 72-88, 118-131
[7], 17-26

Monenn
HCCJIEJOBAHUMN.
DKCTepUMEHTaTbHbBIE
uccinenosanus. Poib
JKCIIEPHIMEHTA B
HAy4YHOM IMMO3HAHUU.
Bupl skcnepruMeHTOB.
Mertonuka
JKCIIEPUMEHTA.
[InanupoBanue
JKCIIEPUMEHTA.
Perpeccuonnslii aHanus
Y TTOJHBIA (haKTOPHBIH
JKCIEpUMEHT. TexHuKa
AKCIIEPUMEHTAIILHOTO
HCCIIeTIOBaHUS
rapaMmeTpoB U
XapaKTEPUCTHK
3JIEMEHTOB
ABTOHOMHBIH

18

10

Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: zyuenue
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"Mojenu ucciaenoBaHui. DKCIIEpUMEHTaIbHbIC
uccienoBanus. Poib skcrepuMeHTa B HAyYHOM
o3HaHuu. Bujel skcnepuMeHToB. MeTouka
skcniepuMeHTa. [IimaHupoBaHue HKCIIEPHIMEHTA.
PerpeccronHsIH aHATU3 U TOTHBIN (PaKTOPHBIN
JKCIEPUMEHT. TeXHUKa FIKCIIEPUMEHTAIILHOTO
HCCIIeIOBaHUs IapaMEeTPOB U XapaKTEPUCTUK
3JIEMEHTOB aBTOHOMHBIN SHEPreTUYECKUX
CUCTEM, BOJOPOIHOM U JIEKTPOXUMUYECKON
SHEpPreTHKu"

Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
N3ydenne marepuana no pasaeny "Moaenu
HCCIIeTOBaHUN. DKCIIEPUMEHTAIbHBIC
ucciepoBanus. Poib SKkcriepuMeHTa B Hay9HOM
1o3HaHuu. Bujel skcnepumenToB. MeToiuka
skcnepuMenTa. [[imraHupoBaHue IKCIIEPIMEHTA.
PerpeccroHHBIH aHATTN3 M TOJTHBIN (PaKTOPHBIN

7




SHEPreTUYECKUX
CUCTEM, BOJOPOJHON U
3IEKTPOXUMHYECKON
SHEPreTUKU

3.1

Monean
UCCIIEOBaHHA.
OKcIieprUMeHTaIbHEIC
uccinenoBanus. Poip
SKCIEPUMEHTA B
Hay4YHOM ITO3HAHUU.
Bunpl sxcriepyuMeHTOB.
Meronuka
JKCIEpUMEHTA.
IInanupoBanue
JKCIEpUMEHTA.
Perpeccruonnslii ananus
U TIOJTHBIYA (haKTOPHBII
JKcHepuMeHT. TexHuka
JKCHEPUMEHTAIBHOTO
UCCIIEIOBaHHUS
apaMeTpoB U
XapaKTePUCTHK
3JIEMEHTOB
ABTOHOMHBIH
SHEPreTHUECKUX
CUCTEM, BOJOPOJIHON U
3JEKTPOXUMUYECKOU
SHEPreTUKU

18

10

JKCIepuMeHT. TeXHUKa 3KCIIEPHUMEHTAIbHOIO
HCCIICIOBaHMS TapaMEeTPOB U XapaKTEPUCTHUK
3JIEMEHTOB aBTOHOMHBIH 3HEPreTUYECKUX
CUCTEM, BOJOPOIHOM U 3JIEKTPOXUMUYECKOU
SHEPreTUKH" TTOATOTOBKA K BHIOIHEHHIO
3a7aHUH Ha IPAaKTHIECKUX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 185-211

O6pabotka u
odopmiicHHEe
pe3yJbTaTOB HAYYHOT'O
nccIeJ0BaHMs

18

10

4.1

O6paboTka n
odopmrenne
Pe3yIbTaTOB HAYYHOTO
HCCIICIOBAHISI

18

10

I1o020mo6Ka K npaKmu4eckum 3auAmuam:
Uzyuenne maTepuana mo pasgeny "O0paboTka
1 o(OpMIIEHHE Pe3yIbTaTOB HAYYHOTO
UCCIIEI0BaHMA" MOATOTOBKA K BBITOJIHEHUIO
3aJaHUi Ha IPaKTHYECKUX 3aHATHIX
Camocmoamensroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraa Mo pasiery
"O6paboTka u oopMIICHHE PE3YIHTATOB
Hay4HOTO Hcclea0Banus"

H3yuenue mamepuanos numepamypHsix

8




UCMOYHUKO8.
[3], 23-54, 82-98
[4], 9-20, 65-74, 228-243
[5], 15-23, 72-88, 118-131

[6], 284-310
3ager 0.3 - - 0.3 -
Bcero 3a cemecTp 72.0 16 16 0.3 39.7
Hroro 3a cemecTp 72.0 16 16 0.3 39.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM

npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aeiaam
muctumuinael, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ucnonv3oeanue meopuu 8epossm1ocment U Mamemamuyeckou cmamucmuKky 8 UHHCEHEPHOM
uccnedosanuu. Teopus noepewnocmeil u npakmuka ux oyerku. OCHosbl MAmMeMamuiecko2o
aHaIu3a pe3yibmamos IKCHepUMeHmanbho2o uccredosanus. llpasuna pabomol ¢ ucmoyHuKaMu
HAYYHO-MeXHU4eckol uHhopmayuu (JcypHaisl, catimvl Unmeprent) no saeKmpoxumuy u
XUMUYECKUM UCIOYHUKAM TOKA.

1.1. Ucnosib30BaHne TEOpUM BEPOSTHOCTEN M MATEMATUYECKOM CTATUCTUKHU B MHKEHEPHOM
ucciaea0BaHuu. Teopus MOrpelHOCTeN U MpaKTUKa uX OlleHKU. OCHOBBI MaTEMAaTUYECKOTO aHAIN3a
PE3YIBTATOB SKCIEPUMEHTAIBHOTO HcciienoBanus. [IpaBuna paboThl ¢ MICTOYHMKAMH HayYHO-
TEXHUYECKOH nH(popMaIu (>KypHaJibl, CAaliThl IHTEpHET) MO 3JIEKTPOXUMUU H XUMUYECKHM
HCTOYHHKAM TOKa.

DopMyIHpOBaHHUE 1EJIM W 33Ja4d HMCCJIECIOBAaHUM B OOJACTH ABTOHOMHBIX SHEPreTHUYECKHX
CHUCTEM, BOJOPOJHOM MW JJIECKTPOXMMHUYECKONW HHEPreTUKHM  VICTOYHUKM HAy4YHO-TEXHUYECKOU
uHpopManuu (KypHAJbI, caliThl THTEpHET) MO SJEKTPOXUMHUH M XMMHUYECKUM HCTOYHUKAM TOKA.
[TpuHMnbl paboOThl YCTAHOBOK BOJOPOAHOM DHEPIreTUKH, JIIEKTPOXUMHUYECKHX PEaKTOPOB,
AKKyMYJIITOPOB,  TNE€PBUYHBIX  DJIEMEHTOB, TOIUIUBHBIX  JJIEMEHTOB, AJIEKTPOXUMUUYECKHUX
9HEproycTaHoBoK. COBpPEMEHHbIE SHEProcOeperaroie TeXHOJOTHH B XMMHUYECKHX HCTOYHHKAX
TOKA..

2. Teopemuueckue Memoobl ucciedosanus. Anarumuyeckue M€m00bl, daHaaiumudecxKue ¢
UCNOJIb306AHUEM IKCNEPUMERNIA, 6EPOAMHOCMHO-cmMamucmuuecKue, MeMOoObl CUCIEMHO20
ananuza. Memoowi CPABRUMENIbHbIX XApaKnmepucnuk o1 OUYEHKU YCIMAHOBOK 6000DO0H012
HepceMmuUKU, 3JEKMpPOXUMUUECKUX peaKnopoe6, AKKYMYIANMOpoe6, NePpEUYHblX 3J1EMEHRNIOE,
MONJIUGHbIX 31E€EMEHRNTIO0B

2.1. Teopernyeckue METObI UCCIACAOBAHUS. AHATUTHYECKUE METO/Ibl, AaHATUTUYECKHE C
MCIIOJIb30BAaHUEM SKCIEPUMEHTA, BEPOSATHOCTHO-CTATUCTUUECKHUE, METO/Ibl CHCTEMHOT'O aHAJIN3a.
Metoapl CpaBHUTEIBHBIX XapaKTEPUCTHUK ISl OLIEHKH YCTAaHOBOK BOJIOPOIHOM SHEPTETHKH,
ANEKTPOXUMUUYECKHX PEAKTOPOB, aKKYMYJIATOPOB, IEPBUYHBIX 3JIEMEHTOB, TOILUIMBHBIX 3JIEMEHTOB

OrmpezenieHne MOCIeI0BATEIbHOCTH PEIICHUs 3a1a4; (popMyIUpOBaHUE KPUTEPUEB MPUHSATHUS
pemieHnil. KOHCTPYKIIMM XMMHUYECKMX HCTOYHHMKOB TOKA, YCTAHOBOK BOJIOPOJHOM SHEPTeTHKH,
AKKyMYJIITOPOB, TIEPBUYHBIX 3J€MEHTOB. PeareHtsl. Dnektpoabl. [lapameTpbl 1 XapaKTepUCTUKH
ANEKTPOXUMHUUYECKUX CUCTEM U UX 3JIEMEHTOB..

3. Mooenu uccnedosarnuil. Ixcnepumernmanbtvle ucciedosanus. Ponv sxcnepumenma 6
Hayynom nosuanuu. Buowvi skcnepumenmos. Memoouxa sxcnepumenma. Ilianuposanue
oxcnepumenma. Peepeccuonnviil ananus u noausvlil paxmopusiil sxkcnepumenm. Texnuxa

OKCNEPUMEHMANLHO20 UCCACO08AHUSA NAPAMEMPOE U XAPAKMEPUCUK IJICMEHMOE A6HOHOMHbLIU
OHEepPeMUYEeCKUX CUCmem, 6000POOHOU U IACKMPOXUMUYECKOL IHEP2emMUKY

3.1. Mopnenu uccnenoBaHuil. JKCIIEPUMEHTAIIbHBIE UCCIIE0BaHMs. Ponb akcriepuMeHTa B
Hay4YHOM ITO3HaHMU. Busl skcniepruMeHToB. Metoanka skcniepuMenTa. [InanupoBanue
JKCIepUMeHTa. PerpeccOHHBIN aHaIu3 U MOJIHBIN (paKTOpHBINA IKCIIEpUMEHT. TeXxHuKa
AKCIIEPUMEHTAIIBHOIO NCCIIEA0BAHNS TAPAMETPOB U XapAKTEPUCTUK HIEMEHTOB ABTOHOMHBIN
JYHEPreTUYECKUX CUCTEM, BOAOPOJHOU U MIEKTPOXUMUYECKON YHEPTETUKHU

Bbei6op HEOOXOAMMBIX METOJIOB HCCIEAOBAHHUS B OO0JIACTH aBTOHOMHBIX JHEPIreTUYECKUX
CUCTEM, BOJOPOJHOM U DIJIEKTPOXUMHUYECKON DHEPIreTUKMU I PELICHHs IIOCTaBICHHOM 3a1ayM.
Metonbl HCCIIEIOBaHHsS ABTOHOMHBIX JHEPreTUYECKHX CHCTEM, YCTAaHOBOK BOJOPOJHOM H
JJNIEKTPOXUMHUYECKON DHEPreTUKM U HUX DdIeMeHTOB  (DU3UKO-XUMUYECKHE HCCIIECOBaHUs
MaTepUajoB SJEKTPOXUMUUYECKHX CHCTEM W HX AJIEMEHTOB. DJIEKTPOXUMHYECKHE HCCIIEI0BaHUS
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MaTEPUAJIOB AIEKTPOXMMHUUECKUX CHUCTEM U HMX DJIEMEHTOB.. DJIEKTPOXUMHUYECKHE HCCIIEI0BAHUS
MaTepHaOB YHEPreTUYECKUX CHUCTEM, YCTAHOBOK BOJOPOIHOM M JIEKTPOXUMHUUYECKOU IHEPTETUKH.
Mertoap! onpeieneHus SHePreTn4eckoil 3(h(HEeKTUBHOCTH, METOIbI PECYPCHBIX UCIIBITAHUN. .

4. Obpabomxka u ochopmierue pe3yibmamos Hay4Ho20 UCCie008aHUsl

4.1. O6paboTka u oopmileHHE pe3yTbTATOB HAYYHOTO HCCIICTOBAHUS

[lpoBenenne o00pabOTKM W aHanNM3a PE3yJbTaTOB MH)KEHEPHBIX  HCCICIOBaHHHA  C
UCITIOJIb30BAHUEM COBPEMEHHBIX MaTeMaTHYeCKOW 0OpabOTKH pe3ylbTaToB IKCHEPUMEHTAIHHOTO
uccienoBanus. BbIOOp HOBBIX KOHCTPYKIIHOHHBIX MATEpPHAJOB Uil M3TOTOBJCHHS OCHOBHBIX U
BCIIOMOTI'aTCJIbHBIX 3JICMCHTOB XUMHUYCCKUX NCTOYHUKOB TOKaA AJIsA 06€cnequH;1 ux 6eCHepe60ﬁH0ﬁ
9KCIUTyaTalui. Pa3paboTka MEpONpUATHIA MO SHEPro- M PeCcypcoCOEPEKEHUIO IS XUMHUCCKUX
HCTOYHHUKOB TOKAa U ABTOHOMHBIX SHCPTCTUUCCKHUX YCTAHOBOK.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. ITpu pabote ¢ nHGOPMANMOHHBIMH PECYPCAMH CTYICHT 3HAKOMUTCS C TEPMHHOJIOTHEH H
OCHOBHBIMH BBIPQKEHUSMHU HA aHTJIMICKOM S3BIKE, TPUOOpETAET HaBBIK PabOTHI CO
CIEIUATM3UPOBAHHBIMU 3apyOEKHBIMU HAYYHBIMU KypHAJIaMH, CTaHAApPTaAMH U UHTEPHET-
pecypcamu 1o TeMe Kypca.;
2. [TonGop MaTepranoB It BRITIOJHEHUS U 3aIUTHI MATEPHAJIOB JIOKJIA/1a TIO0 aHAIH3Y
MCIOJIb30BaHUsI METOJOB HH)KEHEPHOTO UCCIICIOBAHMSI B 00JIACTH aBTOHOMHBIX
SHEPreTUYECKUX CUCTEM, BOJIOPOJIHOM U JIEKTPOXUMUYECKON SJHEPreTUKU. TeMaTuka
WHAUBUAYAILHO COTJIACYETCs C MPEernoaaBaTeieM.
Matepuansl 1)1 BEITIOTHEHUS JIOKJIaa OCHOBAHbBI HA N3YYCHHH 0a3bl TAHHBIX C
MCITOJIb30BaHuEeM IopTaia http://www.sciencedirect.com.;
3. O6cyxeHrne METOJ0B CCIIE0BaHUs U UCTIBITAHUI SHEPrOCUCTEM Ha TOIIJIMBHBIX
3JIEeMEHTaX, CUCTEM BOJIOPOJIHOMN SHEPTETUKH U UX IJIEMEHTOB;
4. ITpuatunel paboTH YCTAHOBOK BOJIOPOTHOM YHEPTETHUKH, FJIEKTPOXUMUYECKUX PEAKTOPOB,
AKKyMYJIATOPOB, IEPBUYHBIX 3JIEMEHTOB, TOTUTUBHBIX AJIEMEHTOB, SJIEKTPOXUMHUECKUX
SHEProycTaHoBOK. COBpEeMEHHBIE YHEProcOEpEraroIIfe TEXHOJIOTHH B XUMHUYECKUX
HUCTOYHUKAX TOKA;
5. OcBoeHne MeTO0B HHGOPMAIITMOHHOTO MOMCKa B 6a3aX TaHHBIX HAYYHO-TEXHUUYECKHUX U
MATEeHTHBIX UCTOUYHUKOB.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxneHune maTepuaioB Mo Kekicam paznena "Mcrnonb30BaHHe TEOPUH BEPOSITHOCTEH U
MaTe€MaTHYECKOW CTaTUCTUKH B MH)KECHEPHOM MCCIIEOBAaHMU. Te€opus MOrpelmHOCTeN U
IpaKkTUKa HUX  oueHKH. OCHOBBI ~ MAaTeMAaTUYECKOTO  aHalIM3a  PE3yJbTaTOB
SKCIIEPUMEHTaIbHOr0 uccienoBanus. I[IpaBuiia pabGoTbl ¢ MCTOYHMKAMU HAY4HO-
TeXHUYEeCKOH uHpopManuu (KypHaJbl, caiTel WHTEpHET) MO 3JIEKTPOXUMHU U
XUMHUYECKAM HCTOYHUKAM TOKA."

2. OO6cyxaeHue MaTepualioB 1o keiicam pasnena "TeopeTnueckue METOIbI UCCIIEAOBAHUS.
AHanmMTUYECKHE  METONBl, AHAIUTUYECKHE C  HCIOJIB30BAHMEM  JKCIEPHMEHTA,
BEPOSITHOCTHO-CTaTUCTUYECKHUE, METOABl CUCTEMHOIO aHain3a. MeToabl CPaBHUTEIIBHBIX
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XapaKTEpUCTUK JJIsl OLIEHKH YCTAaHOBOK BOJOPOIHOW SHEPreTHKH, JJIEKTPOXUMHUECKUX
PEaKTOpOB, AKKYMYJISTOPOB, IEPBUYHBIX FJIEMEHTOB, TOIUIMBHBIX 3JIEMEHTOB"

3. OOcyxnenue  MaTepuajoB 1o  kelicaM  pasgena  "Mogend — MCCIEIOBaHUIA.
DKcIepUMEHTANIbHBIE HCCIeIoBaHusA. Pollb AKCIIEpUMEHTa B HAYYHOM TTO3HAaHWH. BHIbI
IKCIIEPUMEHTOB. Metoauka ~ 3KCIEpUMEHTA. [MnaaupoBanue IKCIIEPUMEHTA.

Perpeccuonnslii  aHanu3 W TOJHBIA  (AKTOPHBIM  3KCHEpUMEHT.  TexHuKa
SKCIEPUMEHTAIbHOTO  UCCJICIOBAHMSI  [MApaMETPOB M XapaKTEPUCTHK  DJIEMEHTOB
ABTOHOMHBIN YHEPTeTUYECKUX CUCTEM, BOJOPOIHON U SJIEKTPOXUMHUYECKON SHEPreTUKNU"

4. OOcyxaeHne MarepuajoB o keiicam pasaena "OOpaboTka U odopMIIeHHE PE3YIbTATOB
HAaY4YHOTO UcclieioBaHuA"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HEe IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YAbTAThl 00YUEHUS 110

Howmep paznena
JUCHUTLIUHEI (B

OueHoYHOE CPEeICTBO
(TUII ¥ HAUMEHOBAHUE)

Kongl
JUCLUIUINHE COOTBETCTBUH C
UHJUKAaTOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
1]2[3]4
3HaTh:
LIeJIN U 3a]1a4i UCCIIel0BaHUH B 00J1acTH Jloknan/3amuTa qoKIa1a 0 aHaJIU3y UCIO0Ib30BaHUS METOI0B
BTOHOMHBIX SHEPrEeTHECKHX CHCTEM, VLo + | HHJKEHEPHOTO UCCIIE/IOBAHMSA B o6nacvm ABTOHOMHBIX }
BOZOPOJHON U 3JIEKTPOXUMHUYECKON OHEPreTUYECKUX CUCTEM, BOJLOPOAHON U 2JIEKTPOXUMHYECKON
SHEPreTUKU SHEPIeTHKHU U UX JIEMEHTOB.
OCHOBBI TEOPUHU BEPOATHOCTEN U Huckyccust/CoBpeMeHHOE TPUOOPHOE U aHATUTHUECKOE
MAaTE€MaTHYECKONW CTaTUCTUKHU B UHKEHEPHOM V204 + o0opyioBaHue /s peleHus 3a1a4 HCCIIe10BaHNs 1apaMETPOB 1
UCCIJIEIOBAaHUU XapaKTEPUCTHK 3JIEMEHTOB aBTOHOMHBIN SHEPT€TUYECKUX CUCTEM,
BOZIOPOJHOMU U AIEKTPOXUMUYECKON YHEPTETUKHU
OCHOBBI MaT€MaTU4YECKOW CTaTUCTUKH B Huckyccust/[IpuHIMITBL pabOThl YCTAHOBOK BOJIOPOIHOM
(bopMyYIHPOBAHUYU KPUTEPHUS TIPUHSATHS VT-30mc + SHEPTeTHKH, IEKTPOXUMUYECKUX PEAKTOPOB, aKKYMYJISTOPOB,
peleHus NEPBUYHBIX JIEMEHTOB, TOIUIMBHBIX YIEMEHTOB,
JJIEKTPOXUMHUYECKUX JHEPTOYCTAaHOBOK
CIOCOOBI M METO/IbI IPOBEIECHUS (PU3UKO- Juckyccust/MIcTOYHUKY HayYHO-TEXHUYECKOH HH(popManuu
XUMHUYECKUX UCCIIEIOBAaHUN N-lonk-2 + (>kypHaJbl, caiiTel IHTEpHET) 10 3JEKTPOXUMHH U XUMUYECKUM
VICTOYHUKAM TOKa
OCHOBBI MaTEMaTHYECKOI0 aHAJIN3a Juckyccust/MIcTOYHUKY HayYHO-TEXHUYECKOH HH(popManuu
pe3yJIbTaTOB YKCIEPUMEHTAIBHOTO N-20mk-2 + (>kypHaJbl, caiiTel IHTEpHET) 10 3JEKTPOXUMHH U XUMUYECKUM
UCCIIEIOBAHMS VICTOYHUKAM TOKa
3HATh MpaBUIIa 00padOTKU U 0HOPMIICHHUS Huckyccust/IIpuHiumns paboThl YCTaHOBOK BOJIOPOIHOM
pe3yIbTaTOB MHKEHEPHOI'O UCCIEA0OBaHUS WJT-301mc.2 + SHEPreTHKH, JIEKTPOXUMUUECKUX PEAKTOPOB, aKKyMYJISTOPOB,
MIEPBUYHBIX JIEMEHTOB, TOIJIUBHBIX 3JIEMEHTOB,
JJIEKTPOXUMHUUYECKUX DHEPIOYCTaHOBOK
Ymersb:
(bopMyIMpOBaTh eI U 337a4l UCCIIEIOBAHU WT-lomea + Jloknan/3ammTa J0KIa1a 0 aHaJIU3y UCTIOIb30BaHUS METOI0B
] WHXEHEPHOTr0 MCCIeI0BaHus B 007aCTH aBTOHOMHBIX
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OHEPICTUHYECCKUX CUCTEM, BO,Z[OpO,I[HOﬁ u BHCKTpOXHMquCKOfI
OHCPICTUKHU U UX 3JICMCHTOB.

OIMPECACIIATH IMOCIICA0BATCIIbHOCTE PEIICHUA
3aga4

Jloxnan/3amuTa JOKIa1a 1Mo aHAIM3Y UCIIOIb30BAHMS METOIOB
WHXEHEPHOTO MCCIIEI0OBaHUs B 0071aCTH aBTOHOMHBIX

NJ-20mk-1 . .
JHEPreTUYECKUX CUCTEM, BOLOPOAHON U DJIEKTPOXUMHYECKON
SHEPIreTHKU U UX DJIEMEHTOB.
BBISBJIATH IPUOPUTETHI PEILEHUS 3a1a4 Huckyccust/CoBpeMeHHOE TPUOOPHOE U aHATUTHUECKOE
WT-30rm4 000opyoBaHuUE IS pelIeHHs 3a1ad HCCIIel0BaHNA 1apaMETPOB 1
XapaKTEPUCTHUK 3JIEMEHTOB aBTOHOMHBIN SHEPT€TUYECKUX CUCTEM,
BOZIOPOJHOMU U AIEKTPOXUMUYECKON YHEPTETUKHU
IPOBOJIUTH (PU3UKO-XUMHUYECKUE Juckyccust/[IpuHIMITBL pabOThl YCTAHOBOK BOJIOPOIHON
UCCIIEIOBaHMsI B 00JIaCTH aBTOHOMHBIX WT-1 SHEPTeTHKH, ICKTPOXUMUYECKUX PEAKTOPOB, aKKYMYJISTOPOB,
JHEPreTUYECKUX CUCTEM, BOJIOPOAHON U H-lomc2 IIEPBUYHBIX JIEMEHTOB, TOIUIUBHBIX YJIEMEHTOB,
JIIEKTPOXUMHYECKON SHEPTETUKHU JJIEKTPOXUMHUUYECKUX SHEPTOYCTAHOBOK
IIPOBOJIUTH AHAJIN3 ITOJIYYEHHBIX PE3YJIbTATOB Juckyccust/VICTOYHUKY HayYHO-TEXHUYECKOH HH(pOopMauu
UCCIIEIOBaHM N-20mk-2 (>xypHaubl, caiiTel IHTEpHET) MO 3JEKTPOXUMHUHN U XUMUYECKUM
VICTOYHHMKAM TOKa
IIPEACTABIIATH PE3YJIBTATHI BBIIIOJHEHHON Juckyccust/MIcTOYHUKY HayYHO-TEXHUYECKOH HH(popManuu
paboThI N-3ork-2 (>kypHaJbl, caiiTel IHTEpHET) 10 3JEKTPOXUMHUH U XUMUYECKUM

HCTOYHHUKAM TOKa
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. 3amuTa 10KIa/1a O aHAIM3Y UCIOJIb30BAHUS METOI0B MHKEHEPHOI'O UCCIIEOBAHMUSI B
00JacTh aBTOHOMHBIX SHEPreTUUECKUX CHCTEM, BOJIOPOAHON U DJIEKTPOXUMHUECKOM
OHEPreTUKU U UX 3J1eMEHTOB. (Jloknan)
2. McTrouyHukr HayYHO-TeXHUYECKON nH(popMaIuu (KypHaJbl, caitel IHTEpHET) 1O
IIEKTPOXMMHUHU U XUMUYECKMM UCTOYHHUKaM ToKa (J{uckyccust)
3. IIpunHuumb! paboThl YCTAHOBOK BOJAOPOHON SHEPTETHKH, STEKTPOXUMHUECKUX PEAKTOPOB,
AKKyMYJIATOPOB, IEPBUYHBIX JIEMEHTOB, TOIIMBHBIX AJIEMEHTOB, 3JIEKTPOXUMHUYECKUX
SHEproycTaHoBok (Jluckyccus)
4. CoBpeMeHHOE TPUOOPHOE U aHATUTUYECKOE 000PYAOBAHUE Ul PEILICHUS 3aa4
MCCJICTOBAHMSI TAPAMETPOB U XaPAKTEPUCTUK FIEMEHTOB aBTOHOMHBIN YHEPreTUUECKUX
CUCTEM, BOJOPOJHON U AIIEKTPOXUMHUUECKON sHepreTUkH (/uckyccust)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
3auem (Cemecmp No2)

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. Yucraxos, B. I1. Kypc teopun BepositHocteit / B. I1. Uuctsikos. — 8-e u3., ucnp. — M. :
Onuropuan YPCC, 2015. —304 c. — ISBN 978-5-9710-1065-4.;

2. Hedpenxun, C. . ®u3NK0-XUMHUUECKHE METOIbI HCCIICIOBAHUN B TEXHOJOTHUIX BOJOPOIHON U
ANIEKTPOXUMHUYEcKol sHepreTuku. Kypc nekmuii : yaeOHoe nocodue no xkypcey "®dusuko-
XUMHUYECKHE METO/IbI UCCIIEIOBAHUM B TEXHOJIOTHUAX BOJIOPOAHOM U 3JIEKTPOXUMHUUYECKOM
sHepreTuku" no Hanpasienuto "Temnosnepreruka” / C. U. Hedeaxun, Mock. snepr. ua-t (MOU
TV). — M. : U3narensckuii jom MOU, 2008. — 216 ¢. — ISBN 978-5-383-00282-7.;

3. Kynemos, H. B. DnexTpoxumuueckue TEXHOJIOTUU B SHEPreTHUKE : ydeOHOoe ocoOue 1Mo Kypcam
"BonopoaHas u 3eKTpoXUMHUYECKas sHeEpreTuka", "BoaopoiHble HAKONUTENN SHEeprun',
"JHeprocoOepekeHUe B ANEKTPOXUMHUUYECKHX TexHonoruax", "TemmomacconepeHoc B yCTaHOBKAxX
BOJIOPOJIHOM M 3JIEKTPOXUMHUYECKON dHEepreTuku'”, "TermmoBbie Mpouecchl B 3JIEKTPOXUMUYECKUX
cucremax" 1o HampasieHHIo "TernosHepreTika 1 TeIIOTeXHUKA" 110 MpoduisiM "ABTOHOMHBIE
SHEPreTUYECKHE CUCTEMBI' U "ABTOHOMHBIE SHEPreTHUECKNE CUCTEMBI. BogopoiHas u
anekTpoxumudeckas snepreruka’ / H. B. Kynemos, 0. A. Cnasnos, B. H. Kynemos, Ham. uccnen,.
yH-T "MOU" (HUY"MDH"). — M. : U31-B0 MDU, 2017. — 119 c. — ISBN 978-5-7046-1868-3.
http://elib.mpei.ru/elib/view.php?id=10076;
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4. Koposus, H. B. TorumBHbIE 3JIEMEHTHI U 3JIEKTPOXUMUYECKHE 3HeproycranoBku / H. B.
Koposun. — M. : Uzn-Bo MOMU, 2005. — 280 c. — ISBN 5-7046-1185-0.;

5. Hedenkun, C. . ABTOHOMHBIE SHEPTreTUYECKIE YCTAHOBKH U CUCTEMBI : ydeOHOoe ocolOue 1mo
Kypcy "ABTOHOMHBIEC SHEPrOyCTaHOBKHU M CUCTEMBI" 110 HampaBjieHuto "TemiosHepreTuka u
trertorexauka" / C. . Hedenkun, Han. uccnen. yu-t "MOU" (HUY"MBU"). — M. : U3n-80 MOU,
2018. - 218 c. — ISBN 978-5-7046-1847-8.

http://elib.mpei.ru/elib/view.php?id=10105;

6. Koposun, H. B. O61m1ast xumust : y4eOHHK TSI By30B O TEXHUYECKUM HAINPABICHUSM H
cnermansHocTsM / H. B. KopoBuH. — 11-¢ u3z., ctep. — M. : Beicmas mkona, 2009. — 557 c. — ISBN
978-5-06-006140-6.;

7. B. E. 'mypman- "PykoBOJICTBO K pEIICHUIO 3a/1a4 110 TEOPUHU BEPOATHOCTEN U MaTEMaTUUYECKON
craructuke", (U3a. 3-e, mepepab. u mom.), U3narenscro: "Beicmas mkona", Mocksa, 1979 - (400

C.
https://biblioclub.ru/index.php?page=book&id=458330.

5.2 JIuueH3M0HHOE 1 CBOOO/IHO PacpOCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. Buneokondepennuu (Maiina, Coepmkas, BK u mp).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za naHHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/

5. ba3za nannbix Web of Science - http://webofscience.com/

6. Ba3za nannbix Scopus - http://www.scopus.com

7. HanmoHabHas 3J1eKTPpOHHAas Oudmoreka - https://rusneb.ru/

8. [laTenTHas 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

9. XKypnaa Science - https://www.sciencemag.org/

10. Kypnaasl uzgareascra Wiley - https://onlinelibrary.wiley.com/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

12. TlopTaj oTKpBITHIX 1aHHBbIX Poccuiickoii ®exepanun - https://data.gov.ru

13. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA U COLUAIBHOM 3aUThI PD -
https://rosmintrud.ru/opendata

14. Ba3a OTKPBITHIX IaHHBIX MPO(eccHOHANBHBIX CTAHAAPTOB MHUHICTEPCTBA TPYAA H
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

15. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

16. HanmonanbHbBIi mopTas oHJaiiH 06yyenus «OTKpbITOE 06pa3zoBanue» - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAaUMCHOBAHHC
VYueOHbIC ayIUTOPUU IJIS A-409, YaeOnas MapTa co CKaMbe, CTOJI MpenoaBaTes, CTyJl,
MPOBEICHUS JIEKITUOHHBIX aymuTtopus kad. JIOCKa MEJO0Bas, MyJbTUMEAUNHBINA IIPOEKTOP,
3aHATUHN U TEKYILETO "Xn29" JKpaH
KOHTPOJIA
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VYueOHbIC ayAUTOPUH IJIS

A-409, YuebOnas

mapra co CKaMbei, CTOJI TIpenoiaBaTes, CTy,

MIPOBEICHUS aymuTtopus Kad. JIOCKa MEJIOBasi, MyJIbTUMEIUUHBINA TPOCKTOP,
MPAKTUYECKUX 3aHSITUH, "Xul2" SKpaH
KP u KII
VYyeOHbIC ayIUTOPUU IJIS I'-405, Yuebnas napTa, CTOJI MpernoaaBaTess, CTy, 10CKa
MIPOBE/ICHUS ayIUTOPUS MeJoBast
MIPOMEKYTOUYHOM
aTTecTaluu
TTomerenust misa HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIH,
CaMOCTOSITEIILHOM paOOTHI Jlexunonnas BeILIAJIKa JUIsl OJICXKAbl, KOMITbIOTEPHAs CETh C
ayIuTOpus BbIX0I0M B IHTEpHET, KOMITbIOTEP

IIEPCOHAJIbHBIN, IPUHTEP, KOHIULIUOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

A-413/7, Kabuner
COTPY/AHHUKOB Kag.

Kpeciio pabouee, pabodyee MECTO COTPY/IHHKA,
CTOJ, CTYJI, mKad, mKkad It JTOKyMEHTOB,

"Xud39" CTOJI MIUCbMEHHBINA, KOMIIBIOTEPHAs CETh C
BbIX0I0M B IHTEpHET, KOMIIbIOTED
HepCOHANIbHBIN, IPUHTEP, KOHAULIUOHEP
[Tomemenus st A-413/9, pabodee MeCcTO COTPYAHHKA, CTOJI, CTOJ
XpaHeHHUs 000pyO0BaHUS Metoanueckuii HNUCbMEHHBIN, HA0OP UHCTPYMEHTOB IS
U y4yeOHOT0 MHBEHTaps KaOuHeT Kagd. poUIAKTUIECKOT0 00CTyKUBAHUS
"Xud29" 000py10BaHUs, MHBEHTaph y4eOHbIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TCOPI/ISI H IIPpaKTUKa HHXCHCPHOT'O UCCIICIOBAHUA

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 HcTouyHukM HaydYHO-TeXHUYECKOW nHpopmaruu (KypHaIbl, cailTel IHTEpHET) MO0 3JIEKTPOXUMHH
Y XUMUYECKUM UCTOYHHKAM ToKa (Juckyccus)

KM-2 Ilpunuumnsl paboThl yCTAaHOBOK BOJOPOIHON IHEPreTUKH, SJICKTPOXUMHUECKUX PEAKTOPOB,
AKKyMYJIITOPOB, MIEPBUYHBIX 3JIEMEHTOB, TOIUIUBHBIX 3JIEMEHTOB, SJIEKTPOXUMHUUECKUX
SHEProycTaHoBOK (Juckyccus)

KM-3 CoBpeMeHHOE TPUOOPHOE U aHATUTUIECKOE 000PYIOBaHKE IJIsl PEHICHHUS 3a7a4 UCCIIeJOBAHUS
MapaMeTpoB U XapaKTEPUCTUK DJIEMEHTOB aBTOHOMHBIN SHEPreTHYEeCKUX CUCTEM, BOJAOPOTHON U
AIIEKTPOXUMUYECKOM 3HEepreTHKH (Jnckyccus)

KM-4 3ammra noknajia no aHalIu3y UCHOIb30BaHUS METOJOB MHKEHEPHOTO UCCIIEOBAHUS B 00JIaCTH
ABTOHOMHBIX SHEPTreTUUECKUX CUCTEM, BOJOPOJIHON U IIEKTPOXUMUUYECKONU YHEPTETUKHU U UX
anemeHToB. ([{okman)

Buj npome:xyTo4HOI aTTecTanmu — 3a4er.

Nunexc KM- | KM- | KM- | KM-
Howmep Pasgen nucHuIuinHel KM: 1 2 3 4
pasjena AT ten Henens 4 8 12 15
KM:

Hcnonp30BaHnEe TEOPUH BEPOSITHOCTEN U MaTEMaTHUECKON
CTaTHCTUKH B MHXKEHEPHOM HccieoBaHuu. Teopus
MOTPEIIHOCTEN U IIPAKTUKA UX OLEHKH. OCHOBBI
MaTeMaTHYECKOro aHaJIn3a Pe3yJIbTaTOB
HKCIEPUMEHTAIBHOTO HccienoBanus. [Ipasuna paboTsl ¢
MCTOYHUKAaMHU HayYHO-TEXHUYECKON MHpopManmu
(>kypHasbl, caiiTel IHTEpHET) MO 3JEKTPOXUMHUH U
XUMHUYECKHM HCTOYHUKAM TOKa.

Hcnonp30BaHnEe TEOPUH BEPOSITHOCTEN U MaTEMaTHUECKON
CTaTHCTUKH B MHXKEHEPHOM HccieoBaHuu. Teopus
MOTPEIIHOCTEN U IIPAKTUKA UX OLEHKH. OCHOBBI
MaTEeMaTHYECKOro aHaJIn3a Pe3yIbTaToB
IKCIEPUMEHTAIBHOTO HccienoBanus. [IpaBuia paboTsl ¢
MCTOYHUKAMHU HayYHO-TEXHUYECKOM nHpopManuu
(>kypHaibl, caiiTel IHTEpHET) MO 3JIEKTPOXUMHUH U
XUMHYECKHM HCTOYHUKAM TOKa.

11

Teopernueckre METObI UCCIENOBAHUSA. AHATUTHUECKUE
METO/Ibl, aHATUTUYECKHUE C UCIIOJIB30BAHUEM DKCIIEPUMEHTA,
BEPOATHOCTHO-CTATUCTUYECKUE, METObI CAUCTEMHOTO

2 aHanr3a. MeTopl CpaBHUTEIBHBIX XapaKTEPUCTUK IS
OLIEHKHM YCTaHOBOK BOJOPOJAHOMN DHEPTETUKH,
3JIEKTPOXUMHUYECKHX PEAKTOPOB, AKKYMYJIATOPOB,
MIEPBUYHBIX JIEMEHTOB, TOIUIMBHBIX 3JIEMEHTOB
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2.1

TeopeTnyeckre METOAbI UCCIEAOBAHUS. AHATUTUYECKUE
METOABI, aHAJIUTUYCCKHUEC C UCIIOJIb30BAaHUCM BKCHepI/IMeHTa,
BEPOSTHOCTHO-CTaTUCTUYECKHUE, METOAbI CHCTEMHOTO
aHaJn3a. MCTOIIBI CpaBHI/ITeJIbHBIX XapaKTepI/ICTI/IK JUUIA
OIICHKH YCTaHOBOK BOJIOPOJIHON DHEPTETUKH,
ANEKTPOXUMUUYECKHUX PEAKTOPOB, aKKYMYJISTOPOB,
MIEPBUYHBIX AJIEMEHTOB, TOIUIMBHBIX 2JIEMEHTOB

Mopnenu uccnenoBanuil. DKCIIEpUMEHTAIbHBIE
uccienoBanys. Ponb dKcriepuMeHTa B HAy4HOM ITO3HAHUU.
Buapel sxcriepumeHToB. METOIMKA SKCIIEPUMEHTA.
[InanupoBaHue 3KCIIEpUMEHTA. PerpecCMOHHBIN aHaIu3 U
NOJHBIN (PaKTOPHBIHA SKCcepuMeHT. TexHuka
JKCIIEPUMEHTAIILHOTO UCCIIEI0BAaHUS IIapaMeTPOB U
XapaKTEPUCTUK JIEMEHTOB aBTOHOMHBIN YHEPT€TUYECKUX
CUCTEM, BOAOPOJHON U IEKTPOXUMUYECKOU IHEPIrETUKU

3.1

Mopnenu uccnenoBaHuil. DKCIIEpUMEHTAIbHbIE
uccienoBanus. Ponb dkcriepuMeHTa B HAy4HOM ITO3HAHUU.
Buapel sxcniepumeHToB. MeTOIMKa SKCIEPUMEHTA.
ITnanupoBaHue 3KCIIEpUMEHTA. PerpecCMOHHBIN aHaIu3 U
NOJHBIN (PaKTOPHBINA SKCciepuMeHT. TexHuka
JKCIIEPUMEHTAIILHOTO UCCIIEI0BAaHUS TapaMeTPOB U
XapaKTEPUCTUK JIEMEHTOB aBTOHOMHBIN YHEPT€TUYECKHUX
CUCTEM, BOAOPOJHOM U NIEKTPOXUMUYECKOU IHEPreTUKU

O0paboTka 1 0popMIICHHE PE3yIHTATOB HAYIHOTO
UCCIIeIOBAHHUS

4.1

O0paboTtka 1 0popMIICHHE PE3yJIHTATOB HAYIHOTO
UCCIIeIOBAHHUS

Bec KM, %:

25

25

25

25
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