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PaGouas mporpamMma coctasiiena Ha ocHope ®I'OC BO - GakanaBpHar 10 HanpasJIeHUIO
noxrorosku 13.03.02 DieKTpoIHEpreTHKa U 3eKTPOTeXHHKa (mpuka3 Muno6puayku Poccun ot
28.02.2018 r. Ne 144)
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOJIA U

IIporokomor 20 . Ne

3aB. kadeapoii A.A. Hukonaes

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rojy Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIPUBOJIA U

IIpotokom ot 20 1. Ne

3aB. kadempoii A.A. Hukonaes

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMaTH3UPOBAHHOIO JIEKTPONPHBOIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu KadeaApbl ABTOMAaTU3UPOBAHHOTO 3JICKTPOIPUBOJIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxornaes

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogqoopena i peanuszauuu B 2027 - 2028
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl ABTOMATU3UPOBAHHOTO JICKTPOIIPUBOIA U

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.A. Hukomnaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMmu OCBOEHUS NUCHUIUIMHBI «ABTOMATU3HPOBAHHBIA 3JEKTPONPUBOI» SIBISETCS
oOydeHune Oymymmx OakalaBpOB HaBBIKaM TOMCKa HH(OpMANMK, a TaK € MOJATOTOBKU
KOMIUIEKTa KOHCTPYKTOPCKOM JOKYMEHTAIMM, TEXHUYECKHX U pabo4yuX IMPOEKTOB CHUCTEMBI
AIIEKTPONPUBO/IA

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuumniuHa ABTOMATHU3UPOBAHHBIN JIEKTPONPUBOJ BXOAMUT B YacTh Y4eOHOTO IJIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

VYyeOHasi - 03HaAKOMUTEJIbHAS TPAKTHKA

[Ipoun3BoCTBEHHAS-TEXHOJIOTMYECKAs PAKTUKA

3Hanus (yMEHUs, BlaJleHUs), MOTYYCHHbIE IPU U3yYEHUU JAHHOW AUCLUILIMHBI OyayT
HEOOXOIUMBI JIJIsl U3YYCHHUSI JUCIIUILTIH/TIPAKTHK:

[IpouzBoacTBEHHAS-TIPEIUTIIIOMHAS TPAKTUKA

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B  pesynbrare  OCBOEGHMS ~ JUCHUIUIMHBI  (MOAYNS)  «ABTOMaTH3UPOBAaHHBIN
3JIEKTPOIIPUBO» 00 yUYaIOIIMKACS TOJDKEH 001a1aTh CIIEAYOIIMMI KOMIETEHIUSAMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

[1K-4 CrnocoOHOCTh OmpenensiTh MPUHIMIHAIBHBIE PEHICHUS IO COCTaBy M Pa3MEIECHUIO
AIEKTPOOOOPYIOBaHUS, KHHEMATHUECKUM CXeMaM, JaTdyukaM W IpubopamM TEXHOJIOTUYECKOTO
KOHTPOJISL, CUCTEMaM PEryJIUPOBaHUs M aBTOMATU3AIIMH, CBSI3SM C IPYTUMHU CHCTEMaMH

[1K-4.1 OcyliecTBiIsIET MEpPONPUSATUS 10 BBIOOPY, COCTaBY M Pa3MEHICHHUIO
ANEKTPOOOOPYIOBAaHUS, KHHEMAaTHYECKUM CXeMaM, JaT4ukaMm U mpudopam
TCXHOJIOTUYCCKOT'O KOHTPOJIA, CUCTEMaM PCTYJIUPOBAHUA U aBTOMATU3allUN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 2,1 akaj. yacos:
— ayIUTOpHAs — 2 aKaJl. 4acoB;

— BHeaynutopHas — 0,1 aka. yacos;

— caMocTosTenbHas pabora — 102 aka. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa aTrrecTaluu - 3a4cT

AynutopHast ) =
KOHTaKTHas paborta E 5 dopma TEKyIIEero
=
Paszen/ Tema 2 (B axaz. yacax) E > Bun 3 KOHTPOJIS Kox
> g ©| caMmocToATeIbHON yCIEeBaeMOCTH U
JIACIMTUTHHBI = [ N KOMITETCHITUH
o & paboThI MIPOMEKYTOYHOM
na6. |mpakr. | € 3 ATTeC AL
Jlek. s < 11,
3aH. | 3aH. |O &
1. Pazgen 1
YcTHBIH onpoc 1o
11 Ioaroroska P
TIEPEYHIO
KOMILJICKTa [IpopaboTka .

N .| KoHCTpyKTOpCKOii
KOHCTPYKTOPCKOH KOHCHCKTA IEKIMH( oo v mpa
JIOKYMEHTAIMN npu 0,5 30 " y4eGHOrO M p [K-4.1

[POEKTHUPOBAHUU
MIPOEKTHUPOBAaHUU nocobus [1] mo

ABTOMAaTH3UPOBAHHOTO

ABTOMAaTH3UPOBAHHOTO TeMaTHKe

IEKTPOIPUBOJA.
3JIEKTPOIPHBOJIA

(ITpunoxenne 2)
1.2 CopaepxaHnue
TeXHHYEeCKOoro  pabouero
HPOEKTa
ABTOMAaTH3UPOBAHHOTO
anektponpuBoaa. Iloadop [MpopaboTka
MmarepuanoB. Pa3paboTka KoHcTekTa Jekuui | [IpoBepka gomamrHero
TEXHUYECKOTO, 5 0,5 40 U yueOHOTro 3aganus Nel IK-4.1
MPEIOKEHHSI. DCKU3HBIN moco6wus [1] mo (ITpunoxenue 2).
HPOEKT. Pazpabotka TEeMaTHKe
JCKH3HOTO MIpOEeKTa.
Texunueckuit NIPOEKT.
Pa3paboTka TEXHHYECKOTO
HPOEKTa
1.3 Cnoco0bsr  00paboTKH
uH(popMaIu pu
NPOBEACHUN BHPTYaJIbHBIX IpopaboTka
JKCIIEPUMEHTOB Ha KoHcriekTa jekiui | [IpoBepka gomanrsero
paboTocrocoOHOCTh 1 32 1 y4eGHOTO 3ananus Ne2 [1K-4.1
aBTOMAaTU3UPOBAHHOTO nocobwust [2,3] mo (TTpunoxenue 2).
INEKTPONPUBOA B TeMaTHKe
nporpamMax Matlab
Simulink, Multisim.
Wroro no pazneny 102
HWroro 3a cemectp 2 102 3auéT
Uroro no pucnuminuze 102 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnga  peanu3anuu  NPeIyCMOTPEHHBIX BHUJIOB yuyeOHOW paboThl B  KadyecTBe
00pa30BaTEeNbHbIX TEXHOJOTUH B MPENOJABAaHUU JUCLUUIUIMHBI «ABTOMAaTHU3UPOBAHHBIN
3JIEKTPONPUBO.I» UCIIOJIB3YIOTCS TPAAULUOHHASA U MOAYJIBHO - KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaua HEOOXOOMMBIX TEOPETUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
NPEACTABICHUN 1O KypCcy «ABTOMAaTU3UPOBAHHBIA  SJIEKTPONPHUBOA»  IMPOUCXOOUT C
MCII0JIb30BAaHUEM MYJIbTUMEUITHOTO 000pY10BaHUS.

Jlexumu TIpOXOAAT B TpamUIMOHHOW (opme, B ¢opMe JIEKIUA-KOHCYIbTAIIUH |
npobnemMHbIX Jekiui. Teopernyeckwii Marepuand Ha TPOOJEMHBIX JEKIUSAX — SBIISCTCS
pe3yJIbTaTOM YCBOEHHUS MOJYYEHHOH HH(POpPMAIMU IOCPEICTBOM IOCTAHOBKU MPOOIEMHOTO
BOIIpOCa M MOHUCKAa IyTed ero pemeHus. Ha jekumsx — KOHCYNbTAaLUAX H3JI0KEHHE HOBOIO
MaTepuaa COIMPOBOKIAETCS MOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEM B MOMCKax OTBETOB Ha 3TH
BOIIPOCBI.

CamocrosiTenbHast ~ paboTa  CTUMYyJIUpYeT  CTYAGHTOB  NIpuOOpeTaTb  HaBBIKU
UCTIOJIB30BAaHUSl  3JICKTPOHHO-00pa30BAaTENIBHOTO pecypca M MATEHTHBIX BEJOMCTB, IIpH
TUTAHUPOBAHHUH CBOEH HAYyYHO-HCCIIE0BATEIbCKOM PabOTHI.

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1.®ponos, FO.M. Perynupyemblii aCHHXPOHHBIH 3JICKTPONIPUBOJ : ydeOHOe mocobue /
KO.M. ®ponos, B.IL. lllenskun. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlanb, 2018. — 464 c.
— ISBN 978-5-8114-2177-0. — Tekcr : a5eKTpoHHBIN // DIeKTpOHHO-OMOINOTEYHAS CH-CTEMa
«Jlanby : [caiiT]. — URL.: https://e.lanbook.com/book/102251 . — Pexxum goctymna: i aBTOPH3.
IIOJIb30BaTENEN.

0) lonotHuTEIBHAS TUTEPaTypa:

2. Slunkos, 1. M. MATLAB ni1st cTyieHTOB WH)KEHEPHBIX crienuanbHocTell. OCHOBHI :
yuebHoe mocobue / 1. M SAuauxos, M. B. 3apeukwuii ; MI'TY. - Marautoropck : [MI'TY], 2017. -
135 c. WL, Tab., rpad. - URL:
https://magtu. mformsystema ru/uploader/flIeUpIoad’)name 3267.pdf&show=dcatalogues/1/1137
287/3267.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpooobekr. - Tekcr
aneKkTpoHHbIH. - ISBN 978-5-9967-0931-1. - ImeeTcs neyaTHblif aHasor.

3. dypcos, B.b. MoaenupoBanue 31eKTponpuBoa : yueonoe nocooue / B.b. dypcos. —
2-e u3 1., uctp. u gom. — Cankt-IlerepOypr : Jlans, 2019. — 220 c. — ISBN 978-5-8114-3566-1.
— Texkct : anexTpoHHbIA // DnekTpoHHO-OnOMMoTeuHas cucrema «Jlanb» : [caiit]. — URL:
https://e.lanbook.com/book/121467 . — Pexwum 1ocTy-1a: Ui aBTOPHU3. MOJIb30BATEICH.

B) MeTonuyeckue ykazaHus:

1. PsbuuxoB, M. IO. IlmanupoBanume »dKcmepuMeHTa H 00pabOTKa pE3yJIbTaTOB
U3MEPEHUH : HpaKTI/IKyM/ M. IO. Ps6uukos, E. C. Ps6uukosa ; MI'TY. - Marauroropck, 2013. -
141 c. Wi., TUCTOTP., rpag., CXEMBI, TalJI. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=619.pdf&show=dcatalogues/1/11078

ANIR1O AAFO v nAmri—triin



(mata oOpamenus: 04.10.2019). - Makpooobekr. - Tekct @ anekrponnsni. - ISBN
978-5-9967-0379-1. - ImeeTcs mevyaTHbII aHAJIOT.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
10 Ne orosopa Cpoxk neiicTBuUS JTULEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional
MathWorks
MathLab v.2014 |y g9 14 o1 08.12.2014 SeccpoaHo
Classroom
License
NIMultiSim -\ 6808 o1 29.05.2008 SeccpoaHo
Education
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager |cBo601HO 0eCcCpovHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HaszBanue kypca CchbLika
HauumonansHast
uH(GOPMALIMOHHO-aHAIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp

cucteMma — Poccuiicknii HHAEKC HAYIHOTO
ITouckoBas cucrema Axkagemus Google
(Google Scholar)
Nudopmanmonnas cucrema - EguHoe
OKHO JIoCTyna K HWHGOOPMAIMOHHBIM
DONEeKTpOHHbIE  pecypchl  OMOJINOTEKU
MI'TY um. I'.1. HocoBa

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:

Jlekumonnas aymuropus (123, 227, 023) MynbTUMEIHIiHBIE CPEICTBA XPAHCHHUS,
nepeaayy u npeacTaBiIeHus HHpopMauu

Kommbrotepnbiit kiacce (227a) IlepconansHbie kommnbioTepbl ¢ maketom MS Office,
Matlab+Simulink,  BeixomomMm B  HMHTepHET © ¢  JOCTYIOM B  DICKTPOHHYIO
WH()OPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

VYuebHas ayauTopus JUIS  BBINOJHEHUS KYpCOBOTO IPOEKTa, TIOMELIeHHe s
CaMOCTOSITeNIbHOW paboThl oOydarommxcs (227a) IlepcoHanbHbIE KOMITBIOTEPHI ¢ maketoM MS
Office, Matlab+Simulink wu Bbixomom B UMHTepHET W C JOCTYIOM B 3JIEKTPOHHYIO
nH(pOPMaAIIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA

[Tomemenne ans  XpaHeHUsT W TOPOPUIAKTHYECKOTO OOCTYXUBaHUS  y4eOHOTO
obopynoBanus CTeiaxu I XpaHSHUS Y4eOHO-METOAMYECKOW MOKYMEHTAlMH, CeU(nl s
XpaHeHus yaueOHOro 060pyaoBanus. THCTpyMEHTHI JJi peMOHTA JIa00paTOPHOTO 000pyIOBaAHUS



[Tpunoxenue 1
Y4yeOHO-MeTOoAUYeCKOe o0ecTieyeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

TeMbl 17151 0CBOEHM S THCIHILTHHBI

1. IToaroToBka KOMILIEKTa KOHCTPYKTOPCKOM TOKYMEHTAIIUU TIPU MPOSKTUPOBAHUH
ABTOMATH3UPOBAHHOTO 3JIEKTPOIIPUBOA

2. ConeprkaHue TEXHHUECKOTO PadoYero MpoeKTa aBTOMaTU3UPOBAHHOTO 3JICKTPOIIPUBO/IA.
CunoBas cxema. Harpy3ounas quarpamma pabodero Mmexanu3ma. BEIOOp CHIIOBBIX arperaTos.

3. CnocoOb1 00paboTKH HHGOPMALIMY TIPU MPOBECHUN BUPTYaJIbHBIX IKCIICPUMEHTOB Ha
paboTOCIIOCOOHOCTH aBTOMAaTH3MPOBAHHOTO AJIEKTpoIiprBoa B mporpammax Matlab Simulink,
Multisim.

KoHTpoJiibHbIe BONpPOCHI MO MepPeYHI0 KOHCTPYKTOPCKOH JOKYMEHTALUMH MPH
NMPOEKTUPOBAHMH ABTOMATH3MPOBAHHOI0 3JIEKTPONPHUBO/A.

1. Ilepeuncnure copepkaHue TEXHUYECKOTO pab0vero NpoeKTa aBTOMaTH3NPOBAHHOTO
AJIEKTPOIPUBO/IA.

2. IlogGop MaTepraIoB U COCTABISIONINE IJISl IIPOCKTA.

3. TexHuueckoe NPEAIOKEHHS UII aBTOMATH3UPOBAHHOTO JICKTPOIIPHBO/IA.

4. CopeprkaHue 3CKM3HOTO U pa3paboTKa 3CKM3HOTO MPOEKTA.

5. Pa3paboTka TEXHUYECKOTO MPOEKTa.

OO0ume BONpocCsI AJ1si CAMOKOHTPOJISA

1. ITepeuncnute crmocodbl 00padboTKK MaccuBOB MaHHBIX B Matlab Simulink

2. DkemopT MaccuBoB AaHHbIX u3 Matlab Simulink B Exel.

3. I'padpuueckoe npecraBiaeHue U 00padboTKa nmepexoaHbix mporeccos B Matlab Simulink
4. I'paduueckoe npecraBiieHue u 06paboTKa mepexoanbIx mpoueccos B Multisim



[Tpunoxxenue 2

OIICHO‘IHLIG cpeacrea AJisi IpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranum

Kon Nunukarop
WHJUKaTOpa IOCTHIKEHUSI OrnieHOYHBIE CPEACTBA
KOMIIETEHI[UHA

IMK-4: CiocoOHOCTh ONpeeIATh MPUHIMITHATLHBIC PEIICHUS TI0 COCTaBY U PA3MEIICHHUIO AJICKTPOOOOPYIOBAHUS, KHHEMATHYCCKUM CXEMaM,
JaT4uKaM U TpruOopaM TEXHOJIOTMYECKOTO KOHTPOJIS,, CHCTEMaM PETyJIMPOBAHUS U aBTOMATU3AIMH, CBA3SIM C JPYTHUMH CUCTEMaMHU




IIK-4.1

OcymecTBisieT
MEpONPUSITHS o
BBIOOPY, COCTaBy WU
pa3MeIECHUIO
ANEKTPOOOOPYI0BAHUS,
KMHEMATUYECKUM
cXeMmaM, JaTdyukaMm H
npudopam
TEXHOJOTHYECKOT0
KOHTpOJIS, CHCTeMam
pEryJIupOBaHUS u
aBTOMaTHU3AIIU

Jlomaiuee 3aganue Nol

Pa3zpaboraTh
ABTOMATHU3UPOBAHHBIX JICKTPOIIPUBOJIOB.

nepeyeHb

KOHCTPYKTOPCKOM

JOKYMCHTAllUU

TS

CICAYIOIUX

No BapuanTa

Tun ABTOMATH3UPOBAHHOI'O 3JICKTPOIIPHUBOAA

1

DIIEKTPONPUBOJI MOJHEMHOT0 MeXaHN3Ma (MOCTOBOM KpaH)

DIEKTPONPHUBOJI IIECHTPOOEKHOI0 HAcOCca

DIEKTPONPHUBOJI IIEHTPOOEKHOTO BEHTUIISITOPA

SHGKTpOHpI/IBOIL HaXHUMHBIX BUHTOB HpOKaTHOﬁ KIJICTH

9J'IeKTp0HpI/IBOI[ IMPAMOTOYHOI'O BOJIOYMJIBHOI'O CTaHA

DNIEKTPONPUBOJI IEUHOTO TOJIKATEIS

N[OOI~ WIN

DIEKTPONPHUBOJI TOBOPOTA KaphepHOro 3kckaBaTopa JKI'-5

Jlomamnee 3aganue No2

THIIOB

1. PaccuwraiiTe THIOBYIO CTPYKTYPHYIO CXEMy aBTOMATH3UPOBAHHOTO JICKTPOIPHBOI W3
nomariHero 3ananus Nel u cmogenupyiite e€ B mporpamme Matlab Simulink.
rpadguyeckoe HM300pakKeHHWE MEPEXOJHBIX IPOLIECCOB OCHOBHBIX KOOpPJIWHAT

2. BmiBectn
anekTponpuBosa B Matlab Simulink, pacneuatats nuzo0paxeHue.

3. BeBectn rpaduueckoe H300pakeHHE IEPEXOAHBIX IPOLECCOB AHAJIOTOBOTO YCHIIMTENS B
Multisim, pacnieyarats H300paxeHue.

DNeKTpUUYECKHe NapaMeTphbl JJIEKTPONIPUBOIOB

Ne Bap. 1 2 3 4 5 6 7 8 9 10 11 12
napam.
Uy, B 220 | 220 | 220 | 220 | 220 |220| 440 | 440 440 440 440 | 440
K®y, B¢ | 1.2 1.4 1.6 1.8 20 |22 22| 20 1.8 1.6 1.4 1.2
R5, Om 1.1 | 073 | 0.55 | 0.44 | 0.36 |0.31{0.62| 0.72 | 0.88 1.1 146 | 2.2
Twm, ¢ 0.02 |0.017 | 0.015 | 0.013 | 0.012 [0.01|0.01 | 0.015 | 0.025 | 0.035 | 0.045|0.046
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