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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[enstmu ocBoeHUs yueOHON AMCHUILINHBI "CUCTEMBI aBTOMATU3UPOBAHHOTO U
MHKPOIIPOLIECCOPHOTO YIIPABJIECHUS JABUKEHUEM BBICOKOCKOPOCTHOTO IMOJABHKHOTO
cocTaBa" ABJISIFOTCA:

- (QopMHpOBaHUE y CTYACHTOB OCHOBHBIX MPEACTaBICHUN 00 yCTpOWCTBE,
NPUHLIKIE AEUCTBUA U CHELU(PUKE YIIPABISIIOIINX BEIUMCIUTEIbHBIX MAILIUH;

- copMupoOBaTh y 00y4aIOLIUXCS MPENCTABICHUE O CIOCO0aX M KPUTEPUAX
BbIOOpPa OCHOBHBIX KOMIIOHEHTOB MMKPOIPOLECCOPHBIX CHUCTEM YIIpaBJICHUS
IEKTPOIIOABUIKHOIO  COCTaBa;  CTPYKTYypax  MHKPOIIPOLIECCOPHBIX  CHCTEM
yYIpaBJICHHUS.

3agayaMu OCBOCHHS y4eOHOM AUCHUILIIMHBI "CUCTEMBI aBTOMAaTU3UPOBAHHOTO
U MHKPOIPOLECCOPHOTO  YNPABJIEHUS  JIBW)KEHHUEM  BBICOKOCKOPOCTHOIO
IIOJIBM>KHOTO COCTaBa' SIBIISIOTCS:

— OCBOCHHME CTPYKTYpPBl 3JIEKTPOHHO-BBIYMCIUTEIBHON MAaIIMHBI, a TaKKe
Ha3HAYEHUs €€ OCHOBHBIX KOMIIOHEHTOB — IPOLECCOPA, 3AIIOMUHAIOIIMNX YCTPONCTB
U YCTPOMCTB BBOJA/BbIBOAA UH(OPMALINY;

— OCBOCHHME YCTpPOWCTBA W TIPUHIMINA JEUCTBUSA YCTPOMCTB  CBS3HU
MUKPOIIPOLIECCOPHBIX CUCTEM YIPABIEHUS C TEXHUYECKUM OOBEKTOM — aHaJoro-
nu(ppoBbIX M IU(PO-aHATOTOBBIX IpeoOpazoBaresield, YCTPOMCTB BBOJA/BBIBOAA
JMCKPETHBIX CUTHAJIOB;

— OCBOGHHME pa3IMYHBIX AaNlapaTHBIX IJIAaTPOPM, HCHOIB3YEMBIX IS
W3FOTOBJICHUSI MHUKPONPOLECCOPHBIX CUCTEM  YIPABICHUS, MPUHLUUIIOB HX
IOCTPOCHHUSA, a TaKXKe METOJOB IMOBBIILIEHUS HAAEKHOCTU U 0E30TKa3HOCTU
YIPABJISIIOUIUX BHIYUCIUTENBHBIX MAILIKH.

2. [Inanupyemsble pe3ybTaThl 00yUYeHHUs 10 JUCITUIUTMHE (MOIYJIIO).

[lepeyerr GopMHUpyeMBIX pe3ylIbTaTOB OCBOCHHSI  00Opa3oBaTEILHOM
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHuUs 10 AUCLUIUIUHE (MOAYIIO):

IIK-7 - CnocoGeH nmpoBouTh 00ydeHHEe pabOTHUKOB JIOKOMOTHUBHBIX OpHra
MOJIBMOKHOTO  COCTaBa BBICOKOCKOPOCTHOTO HA3€MHOI'O TpaHcnopra (nanee-
JOKOMOTHBHasi Opuraga), TEXHHUKOB IO pacHIM(PpOBKE MNapaMeTpOB ABMKCHUS
MOJIBMXKHOTO COCTaBa BBICOKOCKOPOCTHOI'O HA36MHOT'O TPAHCIIOPTA.

OOydenne 1O JUCHUIUIMHE (MOAYNIO) TMpPEAINoiaraeT, 4Yro TO €ro
pe3yJiibTatam oOydJaromuiics OyieT:

3HaTh:
CTpyKkTypy M COCTaB MHKPOMIPOILIECCOPHBIX CHCTEM YIPABICHUSI TSATOBOTO



MOABUKHOTO COCTaBa, MCPCIICKTUBLI PA3BUTUA CUCTEM YIIPABJICHUA
TpC6OBaHH5{ HOpMaTI/IBHO-TEEXHI/I‘ICCKOI‘/’I AJOKYMCHTAIIUH, TCXHUYCCKHUX
PETIIAMCHTOB K MUKPOITPOLCCCOPHBIM CUCTCMAaM YIIPABJICHUA

3HaTh:
Bo3moxxHOCTH W 007acTH NPUMEHEHHsI CPEICTB MHUKPOIPOIIECCOPHOU
TEXHUKHU HA MMOJBUKHOM COCTABE.

3HATH:
OTanbl Pa3BUTUS BBIYUCIUTEIBHON TEXHUKA W €€ TMPUMEHEHUS IS
yIpaBieHUs] TEXHUYECKUMH 00bEeKTaMu

3HaTh:
OcHOBBI TEOpUHU HHGOPMAITUH

3HaTth:
CnocoObl  00paOOTKM  CUTHAJIOB B MHUKPOIIPOLIECCOPHBIX  CHCTEMax
yIpaBICHUS

3HATD:
Metob1 BEIOOpaA PEKUMOB PaOOTHI YCTPOMCTB MUKPOIIPOIIECCOPHBIX CUCTEM

YMmeTh:
Hcnonb3oBaTh cpeacTBa pa3paOOTKH OTIAJIKH MPOTPAMMHOIO OOeCIeUeHUs
JIJIS1 MUKPOKOHTPOJIJIEPOB

3HATD:
CeTeBble TEXHOJOTHHU, MPUMEHSIEMbIC TIPU OPTraHU3aAlMU CUCTEM YIPABJICHUS
U B IPOMBIIIICHHOCTH

YMmeTh:
Pa3zpabareiBaTh anropuTMbl U TPOTPAMMBI JIJII MUKPOIIPOIIECCOPHBIX CUCTEM
YIIpaBJICHUS

3HaTh:
CXEMHBIE pEIICHUs, TPUMEHSIEMbIe B MHUKPOIPOIIECCOPHBIX CHUCTEMax
yIpaBJICHUs

YMeTh:
PazpabaTpiBaTh IPUHITUIIHAIBHBIE CXEMBbI, H3TOTABIMBATH IIPOTOTHIT CHCTEMBI
YIIPABJICHUS U OTJIAXKUBATH €TI0

3. O0beM TUCHUTUTMHBI (MOJTYJIS).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOYJIA).

OOmrast TPymOEMKOCTh JUCIUIUIMHBI (Momynsi) coctaBisier 2 3.e. (72



aKaJeMHYeCcKuX yaca(oB).

3.2. O6bem pgucHuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss C  IeJarorM4ecKuMM  paboTHUKaMu ©  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBHUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHH (BCEro): 48 48
B tom uucae:

3aHATHUS JEKIIMOHHOTO THUIIa 32 32
3aHATHSI CEMUHAPCKOTO THUIIA 16 16

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpMe CaMOCTOSTEIbHON paboThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl O0O0ydYaronmxcs ¢
MeJarornIecKuMy paboTHUKAMH U (WJIH) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTu3aiin
oOpa3oBaTeIbHOM  MpPOTPpaMMBI  HA  HWHBIX  YCJIOBHSX, TP  TMPOBEIACHUHU
MIPOMEKYTOUHOM aTTECTAIIMK COCTaBIsET 24 akaJleMUYecKuX yaca (OB).

3.4. Ilpu oOydeHuu o UHIMBUYaJbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0y4Y€HHUU, 00bEM NHUCIMIUIMHBI (MOJIYJIS) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 00yYaroIIMXcs, a Takke B (opme
KOHTaKTHOM paboThl OOyYarolIMxcsl ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTEIbHON MpOTpaMMbl Ha MHBIX
YCIIOBUSIX, ITPU MPOBEICHUHU POMEXYTOUHOM aTTECTALIUU.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKaHME
/T

1 |TpeOGoBaHus HOpMATUBHO-TEXHUYECKOM TOKYMEHTALUN K MUKPOIIPOIIECCOPHBIM CHCTEMaM
yIpaBiIeHUS

Ilepeuens HopMmaTuBHO-TexHUKHecKoi gokymeHTarmu. TP TC, TOCT, TY. TpeboBaHus, yCTaHOBIEHHBIE
JIOKYMEHTaMH K MUKPOITPOIIECCOPHBIM CHCTEMaM yTpaBiieHIsI. @YHKIINH MUKPOIPOIIECCOPHBIX CHCTEM
YIpaBIEeHU

2 BrerancnurenbHbIe MallrHBI, 3TAIlbl UX PA3BUTHA, IPUMCHCHHUE KOMIIBIOTEPOB JJI

YIpaBJICHUA TCXHUUCCKUMHU 00BEKTAaMU
Amnanorossie u QJICKTPOHHBIC III/I(i)pOBI)IG BBIYUCIIUTCIIbHBIC MAallIMHBI. CHCHI/IaHI/BI/IpOBaHHLIG n
YHUBEPCAJIbHBIC BLIYUCINTCIIbHBIC MAllIMHEBI. HpCHCTaBHGHI/Ie JaHHBIX B IIPI(i)pOBOfI BBIYHCIIMTCILHOM

MalluHC




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

CtpyKTypa YHUBEPCATIBbHON BHIUUCIUTEILHON MaIlIMHbBI

CTpykTypa yHUBEPCATBHON BBIYUCIUTEIBHON MaIlIUHbI

OcHOBHbIE KOMIIOHEHTHI. 1{eHTpalibHbIN IpoLeccop, 3alI0MHUHAIOIIUE YCTPOICTBa, yCTPOIiCTBA BBOA/BBIBOIA
undopmanuu. Hunsl

Konuenuus nmoctpoenus ynusepcaibnoid OBM. Apxtekrypa ¢on Helimana. 'apBapzackas apXxurekrypa.

[Ipotieccopsl. ApXUTEKTYPBI IPOLIECCOPOB, UX OCOOCHHOCTH U 00JaCTh TPUMEHEHUSI.
CrpykTypa npoieccopa.

Ionsrue cuctemsl komaun. OcobenHoctu RISC, CISC apxutekTypsl.
ApudMeTHKO-IOrHIecKoe YCTPOUCTBO, PETHCTPEI, CIETINKH

3anoMuHaroue ycrpoiictea. Haznauenue, npuHuun aeicteusi. B3aumonaeiictue

mpoueccopa 1 3aliIOMUHAOIINX YCTpOﬁCTB.

[TocTosiHHBIE 3amOMUHAlOIIME YCTpoiicTBa. OcOOEHHOCTH KOHCTPYKIIUHU, IPUHIUI IeHCTBUS, 001aCTh
MPUMEHEHUS.

3anoMHUHAIOIUE YCTPOUCTBA C IPOUBOJILHOM BBIOOPKOI. OCOOCHHOCTH KOHCTPYKLUH, IIPHHIIMIT ICHCTBUSL.
Wepapxus B opranuzanuy 3aoMuHaommx ycrpoicts [HIOBM

YcTpoiicTBa BBOA/BBIBOAA.
HazHauenue ycTpioCTB BBOa BEIBOJA, UX KITaCCU(PHUKAIHS YCTPOHCTB MO THUITY 00pabaThIBaeMBIX CUTHAJIOB,
aHaNOro-II(POBHIE, MUPPO-aHATOTOBBIC IPEOOPA3OBATENH, YCTPOMCTBA BBOIA/BBIBOIA IIHI(PPOBHIX CUTHAIIOB

Amanoro-1udpoBbie mpeoOpa3oBaTEIIH.

Hasrnauenue aHanoro-uugpoBeix mpeodpasopaterneil. Onepanny KBaHTOBAHUUS 10 YPOBHIO, AUCKPETH3AIMH
no BpemeHu. BoccranoBanenue curnana. [IpeoOpa3oBaTesu HanpsHKEHUsI B KOJ| X YaCTOTHI B KOJI.
Ha3znauenue, mpuHIMIT ASHCTBHS aHATOTO-ITU(PPOBBIX Tpeodpasopareneii. [lapatemibupiii AII,
unterpupytomuit AL, Jenpra-Curma AL TIpeoOpa3zoBanne mpoHICHHOTO TyTH B CKOPOCTH B A(GPOBOMA
SKBUBAJICHT

[udpo-ananorossie mpeoOpazoBaTey.

Hasznavyenue, npuHIuI AeHCTBUS U(POaHAIOTOBBIX Ipeobpa3Boateieil. [IpeoOpa3oBaTeny ¢ MaTpHLei
JIBOMYHO-B3BELLICHHBIX PE3UCTOPOB U MaTpuleii R-2R. Xapakrepuctiku nudpo-aHaoroBbIX
npeoOpa3oBaTeneit

YCTpOﬁCTBa BBOI[a/BLIBOI[a JAUCKPETHBIX CUTHAJIOB U UBMCPCHUS BPCMCHHU.

DJieMeHTBI YCTPIOCTB BBO/Ia/BbIBO/Ia IM(POBBIX CUTHAIIOB. [ eHepaTophbl, TaliMepbl, cuéTunku. Peann3anms
pa3NUYHBIX 337124, BBINOIHAEMBIX MUKPOIPOLIECCOPHBIMHI CUCTEMAaMU YIIPaBJICHUS IIPH IOMOIIN CPEACTB
00paboTKH U(PPOBBIX CHTHAJIOB.

10

CpeHCTBa KOMMYHUKaIUH MUKPOITPOLUECCOPHBIX CUCTEM YIIPABJICHUS.
Kanans! cB31 MuKponpolieccopHbIx cucteM. MuTepdeiicsl, mpoTokosns oOMeHa nHpOpMaIyei.

11

TexHOI0rMM NOBBIIEHHUS HAAEKHOCTH U O€30TKa3HOCTH MUKPOIPOLIECCOPHBIX CUCTEM
yIIpaBJICHUSL.

ArnmapaTHas H30BITOYHOCTD U H30BITOYHOCTH TaHHBIX, PE3EPBUPOBAHNE OCHOBHBIX KOMITOHEHTOB
MHUKPOIPOIIECCOPHBIX CHCTeM ynpasieHus. Koasl ¢ oOHapykeHHEeM OMMOOK M KOJABI ¢ KOPPEKIHEH OO0k

12

CTpyKTypa MUKPOITPOLIECCOPHON CUCTEMBI YITPABICHUS JOKOMOTHBA. PacnpenenéHHblii
MHOTOYPOBHEBBIN IMOAX0/ K TIOCTPOESHUIO MUKPOIIPOLECCOPHBIX CUCTEM YIIPaBJIECHUS.
33}13‘-114, pemacMbIC pa3IMIHBIMU KOMIIOHCHTaAMU MUKPOITPOLIECCCOPHBIX CUCTEM
yrnpasyieHus. Bei6op anmapaTtypbl MUKPOIIPOLIECCOPHBIX CHCTEM YIPaBJICHUS

CTpyKTypa MEKPOTIPOIIECCOPHON CUCTEMBI YIIPaBICHUS JJOKOMOTHBA. PacipeeiéHHbIi MHOTOYPOBHEBBIM
MOJIX0/1 K IOCTPOCHUIO MUKPOIIPOIIECCOPHBIX CHCTEM YIpaBIeHUs. 3a/1auH, peIaeMble pa3InIHbBIMH
KOMIIOHEHTaMH MUKPOIIPOIIECCOPHBIX CUCTEM YIIpaBieHHUA. BpIOop ammapaTypsl MEKPOIIPOIIECCOPHBIX
CUCTEM YIIPABJICHUS

4.2. 3aHATHS CEMUHAPCKOTO TUMIA.




JlabopaTopHbie pabOThI

IJJQH HaumenoBanne 1abopaTopHbBIX paboT / KpaTKoe CoaepKaHue

1 |3nakomcTBO ¢ matdopmoit Arduino.

I/ICCHGL[OBaHI/Ie MAaKETHOM MJIaThl JJIA OecrmacyHoro MOHTa)Xa OJICKTPOHHBIX CXCM. C60p " OoTJIaaKa
OJICKTPOHHBIX CXEM. HonyquI/Ie HaBbIKOB MCII0JIb30BAHUC U3MEPUTCIIbHBIX l'[pI/I60pOB.

I/I3yquI/1e yCTpOﬁCTBa TOPTOB BhIBOAA III/I(I)I)OBLIX CHUI'HaAJIOB. HonyquI/[e HaBBbIKOB pa60T1,1 C
HHTerHpOBaHHOﬁ cpe;[oﬁ yIipaBJICHUS, pa3pa60TKH U1 3arpy3Kd B IaMATh KOHTPOJUJIEpA U UCIIOJTHCHUA
IporpaMmm

2 |BBog un¢poBbIX CHTHAJIOB.

Peanm3anus mopsaaKoBO-BpeMEHHOTO CBSI3BIBAHUA B 3aqauax ympasieHus. [10mydeHe HaBBIKOB YIIPaBICHUS
YCTPOHCTBOM BBOJa IH(POBOTO CUTHANA. MeTo bl MogaBiIeHne Apedesra KOHTAKTOB, BBOJI B
MHUKPOKOHTpOJUIEp HH(OOPMALIUH OT MepeKiIroyareneil

3 |HccnenoBanue 1mudpo-aHAIOrOBOTO MpeoOpa3oBaTelis
HUccnenosanue LAII ¢ matpuueit R-2R. Onpenenenue xapakTepucTUK TOYHOCTH PeoOpa3BaHust HU(GPOBOro
CHUT'HalJia

4 |MccnenoBanue aHanoro-nudpoBoro npeodpazoBarest
UccnenoBanue napamnensaoro AL

5 |HccnenoBanue renepaTopa ¢ HIMPOTHO-UMITYJILCHOU MOYJISLIUEH
['eHeparop ¢ IMPOTHO-UMITYJIBCHOI MOIYIISILIE MUKPOKOHTpOJIiepa. M3ydeHue ycTpolcTBa, cioco0oB
IMporpaMMUpOBaHUsA T€HEPATOPA

6 |[LupoTHO-UMIYIBCHBINA TPEOOpPa30BATENb IOCTOSHHOTO HAMPSKEHUS
YipasineHue ABUrareieM NOCTOSHHOIO TOKA. Y CTPOMCTBO U IPUHIUII IEHCTBUS MOCTOBOTO
npeo6pasoBaTen;{. Hcmnonp30BaHnEe MOCTOBOTO npeo6pa3OBaTen$1 U1 pEBEPCUPOBAHUA ABUTATCIIA.

7 |ABTOHOMHBIN UHBEPTOP HAIPSHKEHUS C IIMPOTHO-UMITYJILCHON MOy IsLUEN
[Ipumenerne nHBEpTOPOB. [IpHHIUTT POPMHPOBAHUS BEIXOIHOTO CHUTHANIA HHBEPTOPa. AJTOPUTM
YIIpaBJICHUA KIIFOYaMH UHBEPTOPA. Croco0bl BOSZ[eﬁCTBPIH Ha NTapaMeTphbl BBIXOJAHOI'O CUT'HAJIA

4.3. CamocTosiTenbHas paboTa 00y4arommxcsl.
Ne
Bun camocrositensHoOM paboTh
n/m
1 |[loaroroBka k mabopaTOpHBIM paboTam
[ToaroroBka k IpOMEKYTOYHOM aTTECTALIMH.
3 | TloaroToBka K TEKymeMy KOHTPOJTIO.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMPHU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

i\/ri[ bubnuorpaduueckoe onucanue Mecto noctyna

1 MHuUKpOIPOILIECCOPHBIE CUCTEMBI aBTOBEACHUS HTB (yu4.3); HTb (yu4.6);
3IeKTPONoABMKHOTO cocTaBa JI.A. Bapanos, S1.M. T'onosuuep, | HTB (96.)
E.B. Epodees, B.M. Maxkcumos; Ilox pexn. JI.A. bapanosa
OnnoroMHoe u3ganue Tpancnopt , 1990

2 MHuKpOmpoIeccopsl U JIOKaJIbHbIE CeTH MUKPO-OBM B HTB (yu.4); HTb (96.)

pacupeneneHHbIX cucreMmax ynpasienus 1.B. Ipanrumsunm




‘ OnHoTOMHOE M31aHue DHeproaToMu3aat , 1985 ‘

6. IlepeueHb COBpeMEHHBIX NpPOPECCHOHATBLHBIX 0a3 JaHHBIX W
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIb30BAaTHCA TIPU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

elibrary.ru

arduino.cc

7. IlepedyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PacCHpOCTPaHSIEMOIO
IpPOrpaMMHOr0 OOecredeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

WNurterpupoBanHas cpena pa3paboTKu mporpaMMHOro oodecnedenus Arduino
IDE

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOJUMOM IS
OCYIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

KommbroTep 1 npe3eHTairoHHoe 000pyI0BaHUE

W3meputenbHbie  npubopel  (TecTepbl, ociuiorpadsl, JadopaTopHbIe
MCTOYHUKH MUTAHUSA)

Pabouee mecTo cTyneHTa /Uil MPOBEACHUS JIAI0OPATOPHBIX 3aHATUN

I[15BM

MUKpPOKOHTPOJUIEP ¢ KOMILJIEKTOM JJICKTPOHHBIX KOMIIOHEHTOB ISl COOpKHU
CXeM

W3smeputenbubie  mpubopsl  (Tecrep, ocuwwiorpad) U 1abopaTOpPHBII
WCTOYHUK MUTAHUS

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B 9 cemectpe.

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU MPOMEKYTOUYHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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