MHHUCTEPCTBO HAYKH U BBICIIIETO OBPABOBAHUSI
POCCHIICKOM ®EJIEPALIUA

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJIBHOE YYPEXJIEHUWE BBICILHIEI'O OBPA3OBAHUSA
«PSIBAHCKHI T'OCYIAPCTBEHHBIN PAJMOTEXHUYECKHUN
YHUBEPCUTET UMEHU B.®. YTKUHA»

Kadenpa «BrraucnurenbHas U IpUKIaHAST MATEMATHKA

METOIUYECKHE MATEPHUAJIBI 110 JUCIHUIIJIMHE

«HporpaMMupOBaHne CIICHINAIMN3UPOBAHHBIX BBIMUC/INTEC/IIbHBIX yCTPOﬁCTB»

CnenuanbHOCTD
09.05.01 «ITpumeHeHue u 3KCIUTyaTals aBTOMAaTU3UPOBAHHBIX CHCTEM

CIICOIHUAJIBHOI'O HA3HAYCHUA»

Cnenmanusaims
«Crnenmanu3zanus Ne3. Marematudeckoe, MporpaMmMHoOe U HHOOPMAIIMOHHOE

oOecreyeHNe BRIYUCIUTEILHON TEXHUKH U ABTOMATHU3UPOBAHHBIX CUCTCM)»

YPOBCHL IIOATOTOBKH — CIICHHUAJINTCT

KBanudukarys BeITyCKHUKA — UHKEHEP

®dopma 00ydeHUsT — OUHasI
Cpok oOydenust — 5 net

Psazanb



1. CIIMCOK TEOPETUYECKHUX BOIIPOCOB K 3K3AMEHY

1. [TonsiTre 0 MuKpomporeccope. PazButue anemenTHoM 6a3pl IBM 1 BO3MOKHOCTH
UHTETPATbHON TEXHOIOTUU. APXUTEKTYpHbIE 0COOEHHOCTH MUKPOIIPOLIECCOPOB JUIs (MU K-
p0)OBM 1 BBICOKOITPOU3BOIUTENBHBIX APAJUIETbHBIX BBIUNCIUTEIBHBIX CUCTEM.

2. O6pabarsIBarolias 4acTb MUKpoIpoleccopa. Tumoas cTpykTypa U G yHKIIMOHUPOBAHUE
MUKpornpoueccopa. O ¢popmare KoMaH ] MUKpoIporeccopa. ApupMeTUKO-I0rH4ecKoe
YCTPOMCTBO M PETUCTPHI O0IIET0 Ha3HAYCHHUSL.

3. llunHas opranu3anusi MUKpoOIpoleccopoB. Tpex-, IByX- U OAHOIIMHHAS OpraHu3alus
MHKpornporeccopoB. CriocoObl pacronokeH sl INH Ha KpUCTaJlIe.

4. Opranusanus yrpasieHHs IporeccoM 00padboTku HH(OpMaIMK B MUKPOIIPOLIECCOPAX.
’KecTkoe ynpaBieHre. MUKpOIporpaMmMHOE yIIpaBJICHHE.

5. Apudpmerndeckas oo6paboTka nHpopmManuu B MUKporpoleccopax. [Ipencrasienue nan-
HbIX. [Ipu3Haku BeipabaThiBaeMble B MUKpoOIIpolieccope. ApupmMeTndeckre KOMaH Ikl MUKp O-
mpoueccopa.

6. Ctpykrypa mamsata MukpoOIBM. Knaccudukanms 3amoMuHammux yCTpOMCTB.

7. Bunel agpecanuu namsatid B MUKpoOBM. TloHsATHSA 0 cTpaHMIlE TaMATH U O IPOrPaMMHOM
cuerunke. [Ipsmas agpecanus (k TeKyieil ctpaHulle, K HyleBoi cTpanule). Pacimupennas
anpecanusi. OTHOCUTEIbHAS aapecanus (¢ UCIIOIb30BaHUEM ITPOrPAMMHOI0 CUETUHKA UITH
uHeKcHOro peructpa). KocBennas agpecanus.

8. MarasunHast naMaTh MEKporpoueccopa. Hasnauenue, ctpykrypa u pyHKIMOHUPOBAaHHE
CTeKa.

9. O600meHHas pyHKIMOHAIBHAS CTPYKTYpa MUKpornpoLeccopa. OyHKIIMOHUPOBaHHE
MUKpOIIpOLEeccopa.

10. ITepcniekTrBBI pa3BUTHUS apXUTEKTYPbl MUKPOITPOLIECCOPOB.



2. METOIUYECKHUE YKA3ZAHUSA K IABOPATOPHBIM PABOTAM

[lepeuens mabopaTopHBIX U MpakTHUECKUX pabor mo mucuuruinae «IIporpammupoBanue
CHEIHaTM3UPOBAHHBIX BHIYUCIUTENBHBIX YCTPOUCTB.

1.

o UThWwN

7.

3HAKOMCTBO C OTJIaJIOYHON TuIaTo Jyisi MUKpokoHTporuiepa K1986BE92QI
u cpenoii mporpammupoBanus Keil pVision.

Pabora ¢ mopramu BBOma-BIBOa OOIIIETO HA3HAYCHHUS.

Pabora ¢ ananmoro-nugpoBsIM peodpazoBaTesem.

Pabora ¢ nudpo-aHanoroBsM mpeodpazoBaTenem.

Hcnonp30BaHue MMPOTHO-UMITYJICHON MOTYISIINN.

Hcnonp3oBanue anmapaTHbIX TaMEpOB-CUETYMKOB JII U3MEPEHUs 4acTo-
ThI UMITYJTHCOB.

Hcnonb3oBanue 6arapeitHoOro 1oMeHa.

Meroauueckue yka3aHus K J1a0opaTopHbIM paboram no aucuuiuiniae «lIporpammupoBa-
HUE CHEeUHATU3UPOBAHHBIX BBIYUCIUTEIbHBIX YCTPOMCTBY C MEpPEYHEM TeM JabOpaTOpHBIX pa-
00T, TUTEPaTypHI AJIs U3YUYEHUS U MHANBUIYaAJIbHbIX 3aJJaHUI MPEACTABICHBI B U3JaHUU:

[TporpaMMupoBaHHEe MHUKPOKOHTPOJJIEPOB HAa OCHOBE OTEYECTBEHHBIX MHKPOCXEM Ce-
MmeiictBa 1986BE9xX paszpaborku u npousBonacTBa komnanuu «Munnanapy; Coct.: A.B. brnarona-
poB. Mockga, 2016. 242 c.



3. METOAWYECKHUE YKA3ZAHMS JJ151 CAMOCTOSITEJIbHOM PABOTHI
OBYYAIOIIUXCHA ITO OCBOEHUIO JTUCHHUIIVIMHBI

Nzyuenne mucumrummnbl «lIporpaMMupoBaHue CHEIMATN3UPOBAHHBIX BBIYMCIUTEIHHBIX
YCTPOWCTB» MPOXOANT B TEUSHHE OTHOTO ceMecTpa. OCHOBHBIE TEMBI AMCIMIUTHHBI OCBAaHBAOTCS
B XOZI€ ayAUTOPHBIX 3aHSATHH, OHAKO Ba)KHAsI POJb OTBOIUTCS U CAMOCTOSTEIbHON pabore cTy-
JICHTOB.

CamocrosrensHas padora Kak BU y4eOHOH pabOThl MOXKET MCIIONB30BaThCS HA Jlabopa-
TOPHBIX paboTax, a TaK)Xe UMETh CAMOCTOSITEIbHOE 3HAUCHHE — BHEAYJUTOPHAsT CaMOCTOSITENb-
Hasi pabora oOydaromuxcs — MPH MOATOTOBKE K Ja0OpaTopHbIM padoTam, MPH IMOITOTOBKE K
mudepeHInpOBaHHOMY DK3aMEHY.

CamocrosTenpHas paboTa BKJIIOYAET B ce0sl CISTYIOIIUE ITAIbL:

" U3y4eHHUE TEOPETHUECKOro MaTepuraia (padora HaJ KOHCIIEKTOM JICKITUH );

" CAMOCTOSATENIFHOE M3YUCHHE JOMOMHUTEIBHBIX WHPOPMAIIMOHHBIX pecypcoB (opaboTka

KOHCIIEKTA JIEKIIUN);

® BHINOJTHEHNE 3a/IaHUH TEKYIIEro KOHTPOJIS YCIeBAaeMOCTH (TIOr0TOBKA K J1a0OpaTOPHBIM

paboram);

" UTOrOBasl arTecTalMs MO AUCHUIUIMHE (MOAroTOBKa K AuddepeHnrpoBaHHOMY 3K3ame-

HY).



4. PEKOMEHJALIUHA 11O INTAHUPOBAHUIO 1 OPTAHU3AIIMU BPEMEHU,
HEOBXOAUMOI'O JJI51 U3YYEHMS TUCHUIIJIMHBI. ONUCAHHUE ITOCJIENO-
BATEJIBHOCTHU JEUCTBUU CTYJAEHTA («CHEHAPUU U3YYEHUA JUCILIHU-
IIJIMHBI»)

Pexomenayetcst cnenyronmM o0pa3oM OpraHM30BaTh BpeMs, HEOOXOAMMOE JUISl U3yde-
HUSI TACUIUTUIAHEI.

s oceoenus nexyuonHo2o mamepuana ciedyem: N3y4uTh KOHCIEKT JEKIUU B TOT XKe
JeHb, nocie jgekuuu: 10 — 15 MUHYT, MOBTOPHO MPOYUTATh KOHCIEKT JEKLIHMH 3a JIEHb Nepes
cnenyromeit neknueit: 10 — 15 munyt. Takke ciieyeT U3y4uTh TEOPETUUYECKUM JIEKIIMOHHBIN
MaTrepHual 1o peKOMeHyeMOMY yu4eOHUKY/ydeOHOMY TTOCOOHI0: 1 Yac B HEIeIo.

CnenyeT MakCUMajbHO HCIIOIB30BaTh JICKIIMOHHOE BpEeMsl JUISl U3y4€HUs JUCHUILIUHBI,
MMOHMMAaHHUS JIEKIMOHHOIO MaTepraa ¥ HallMcaHusl KOHCIIEKTa JeKuil. B mponecce 1eKInoHHO-
IO 3aHSATHS CTYIEHT JOKEH YMETh BBIIEIATHh Ba)KHBIE MOMEHTBI U OCHOBHBIE MonoxeHus. [1pu
HaIllMCAHUM KOHCHEeKma JeKyul CIeAyeT NPUACPKUBATHCS CASAYIOIINX IPABUI U PEKOMEHAALIMI.

1. Ilpu BeneHUM KOHCIIEKTa PEKOMEHAYETCSl CTPYKTYpHUpOBATh Marepvall Mo paszeiam,
[JIaBaM, TeMaM. BBIIenaTh 0 KaXXJ0i TeMe IMOCTAHOBKY 3aJa4d, OCHOBHBIE ITOJIOXKEHHSI, BBIBO-
nbl. KpaTko 3anuchiBaTh T€ MOSCHEHUS JIEKTOPa, KOTOPBIE MOKA3AIUCh OCOOCHHO BaXXHBIMU. DTO
IIO3BOJIUT IIPH MOJATOTOBKE K CJade IK3aMEHa HE 3aIllyTaTbCs B CTPYKTYpE JIEKLIHOHHOI'O MaTepH-
ana.

2. JIeKUMOHHBIN MaTepuall cleAyeT 3alUChIBaTh B KOHCIIEKT JIMILb MOCJE TOro, KaK u3ja-
raeMBbIii JIEKTOPOM Te3HC OyAeT BaMH JOCTYIIaH A0 KOHIIA U TIOHST.

3. [Ipy KOHCHEKTHPOBaHUM CIIEAYeT OTMeYaTh HEMOHSATHBIC, HA JaHHOM JTale, MOIoKe-
HUSL, 1OKA3aTeNbCTBA U TIP.

4. PexomeHyeTCsl IO KaX 0l TEME BBIPa3UTh CBOE MHEHUE, KOMMEHTAPUI, BBIBO/.

Jlopabomxka xoncnexma nekyuy ¢ IpUMEHEHUEM Y4eOHHKa, METOINYECKON JIUTEpaTyphbl,
JOTIOJTHUTENIbHOM JuTeparypsl, HTepHET-pecypcoB: 3TOT BHUJl CaMOCTOSTETBHON pabOThl CTY-
JICHTOB OCOOCHHO BaXXEH B TOM cllydae, Korjia OJHY U Ty ke 3a7ady MOXKHO peliaTh pa3inuyHbIMH
cioco0amu, a Ha JIEKIIUU M3JIOKEeH TOJIBKO OJiH U3 HUX. Kpome Toro, pabovas mporpamma npea-
1oJIaraeT pacCMOTPEHHE HEKOTOPBIX OTHOCUTEIIBHO HECIOXKHBIX TEM TOJIBKO BO BPEMSI CaMOCTO-
SATEIHHBIX 3aHATUH, 0€3 YTCHUS JICKTOPOM.

Iloozomoska k nabopamopHvim pabomam COCTOUT B TEOPETHUYECKOIN MOATOTOBKE (M3yde-
HHE KOHCTIEKTa JICKIIUWA, METOINYECKUX YKa3aHWU K JaHHOH jabopaTtopHoi paboTe W JOMOITHH-
TEJIbHOU JIMTEpaTypbl) U BBHINOJIHEHUN UHAUBUAYAIBHOIO 33/1aHusl. BhinonHeHne Kax10i u3 3a-
TUTAHUPOBAHHBIX padoT 3aKaHYMBAETCS MPENOCTAaBICHHEM oTyera. TpeboBanus k Gopme u co-
JepKaHUIO OTYeTa NMPUBEICHBI B METOAMYECKHX YKa3aHUSAX K J1a0OpaTOpHBIM paboTaM WU
OIIpENENSIOTCS TperoiaBaTesieM Ha TepBoM 3aHsATHHU. Jlomyckasch kK naboparopHoil pabore,
KX/l CTYIEHT JOJKEH IPEACTAaBUTH IPENOAABATENI0 «3arOTOBKY» OTUYETa, COAEPIKALIYIO:
oopMIIEHHBIN TUTYIIBHBIN JIUCT, 1IeJb paboThl, 3aaHle, MPOEKT PELICHHS, TIOTYYESHHbIE PE3YIb-
TaThl, BBIBOABI.

BaxxubIM 3Tanom siBisieTcs 3ammTa 1abopaTopHoi paboThl. B mporecce 3aiumThl CTyIeHT
OTBEYAET HA BOMPOCHI IPENOJABaATENIsA, KACAIIINEC TEOPETUUECKOIO MaTepraa, OTHOCAILErOCs
K JTAaHHOU paboTe, U MPOEKTa, PEaU3YIOIIEro ero 3aJaHue, KOMMEHTUPYET MOTydYeHHBIE B XO/e
pabotsl pe3yasraTsl. [Ipu mOAroToBKe K 3amuTe J1adopaTopHOi paboThl PEKOMEHIYEeTCsl O3HAKO-
MUTBCS CO CITUCKOM BOIIPOCOB 10 U3y4ae€MOM TEME U MOMNBITaThCSl CAMOCTOSITENIbHO HAa HUX OTBe-
TUTb, UCTIONIb3YSl KOHCIEKT JICKIUN U PEKOMEHYEMYIO JIUTEPaTypy.

Iloozomoska k coaue Oughghepenyupos8anHo2o IK3AMeHdA.

Oxzamen — popma MPOMEKYTOUHON NMPOBEPKU 3HAHUM, YMEHHH, HABBIKOB, CTEIIEHH OCBO-
€HUs JUCHUIUIMHEL [71aBHas 3aja4a 5K3aMeHa COCTOUT B TOM, YTOOBI y CTYACHTA MO0 OKOHYaHHIO
M3YUYCHHS TAaHHOW JUCUUIUIMHBI COPMUPOBAINCH ONPEEIIEHHOE MpeICTaBleHe 00 001IeM co-
Jep>)KaHUM TUCLUMIUIMHBI, OMPEICIICHHbIE TEOPETUUECKHE 3HAHWS W TPAKTUYECKHUE HABBIKH,
OIPEJCIICHHBI KPYyro3op. ['0TOBACH K 3K3aME€HY, CTyAEHT NPUBOAMUT B CUCTEMY 3HAHUS, IONY-
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YeHHbIE Ha JIEKIMSIX, HAa MPAKTHUYECKUX U J1a0OpaTOpHBIX 3aHATHUSIX, pa3OupaeTcss B TOM, YTO
OCTaJIOCh HEMOHATHBIM, U TOT/Ia U3y4aeMasl UM TUCITUIUIMHA MOXKET ObITh BOCIIPUHSATA B TMOTHOM
o0beMe ¢ IPUCYIIIeH eif CTPOroCThIO U JIOTMYHOCTHIO, €€ TPAKTHYECKON HallPaBJIeHH OCTHIO.

DK3aMeHbl JJal0T BO3MOKHOCTH IIPETIOIaBaTeN0 ONPEAEIUTh TEOPETUUECKIE 3HAHUS CTY-
JICHTa U €r0 NMPAKTUYECKHE HaBBIKW MPH PEHICHUH OMpEeIeNeHHBIX MPUKIAIHBIX 3a7a4. OLeHu-
BalOTCS: NIOHUMAaHUE U CTENEHb YCBOEHHUS TEOPETHUECKOIO0 MarepHalla; CTEIEHb 3HAKOMCTBA C
OCHOBHOM U JIONOJHUTENBHO JIUTEPATYpOl, a TaK)KE€ C COBPEMEHHBIMU MYONUMKALUAMU; YMEHHE
MIPUMEHHUTh TEOPHUIO K MPAKTHKE, peliarh OnpeAesieHHble MPaKTUYeCKue 3a7a4l JaHHOW Mpe-
METHOM 001acTH, MPaBUIBHO NMPOBOJUTH PAacCUyeThl M T. J.; 3HAKOMCTBO C HCTOpUEH IaHHOMN
HAayKU; JIOTMKa, CTPYKTypa U CTUJIb OTBETA, YMEHHUE 3aIMIIATh BbIIBUTAEMbIE TTOT0KEHUS.

3HaueHUE HK3aMEHa HE OIrPaHUYMBAETCSl IPOBEPKOM 3HAHUM, SIBISSACH €CTECTBEHHBIM 3a-
BepLICHHEM OOy4YeHHUs CTYJIEHTA 10 JaHHOW TUCLUIUIMHE, OHU CIIOCOOCTBYIOT 00OOIEHUIO U 3a-
KpEIUICHUIO 3HAHUW W YMEHHMU, NIPUBEICHUIO UX B CTPOMHYIO CHUCTEMY, a TAKXKE YCTPAHEHUIO
BO3HHKIIIUX B TIpoIecce 00ydeHHs TIPOOeIoB.

Iloozomoska k sK3ameHy — 3TO THIATEIBHOE U3YYCHHE U CUCTeMaTH3alMsl yueOHOro ma-
Tepuayia, OCMBICIICHHE W 3allOMUHAaHUE TEOPETUYECKHX IOIOKEHUH, POPMYITHPOBOK, YCTAaHOB-
JICHHE U OCMBICIICHHE BHYTPHU MPEAMETHBIX CBA3EH MEXIy pa3iMuHbIMU TeMaMHU AUCLUIUIUHBI,
3aKperieHHe TEOPETUUECKUX 3HAHUM ITyTeM pellIeHUs ONPEeNICHHbIX 3a/1ad.

[InanupyiiTe MOATOTOBKY K SK3aMEHY, YUUTHIBAsl Cpa3y HECKOIbKO (DaKTOpOB: HEOTHO-
POIHOCTH B CIIOKHOCTH Y4eOHOIro MaTepualia U CTETICHH €0 MPOopadoTKU B Xoe 00yUeHHs, CBOU
WHIUBUIYyallbHbIE CIOCOOHOCTU. PekoMeHyeTcsi enarh mepephiBbl B 3aHATUSAX UYepe3 KaxIble
50-60 munyt Ha 10 munyrt. [Tocne 3-4 yacoB 3aHATHIl clenyeT cenaTh 4acoBOil mepepsiB. Upes-
MEpHOE YTOMJICHHE MPUBEAET K CHIXKEHUIO TOHYCAa MHTEUIEKTyaJbHOU JestenbHoCcTH. Lleneco-
00pa3Ho pa3aenarh Bech pabouuii JeHb Ha TpU pabodux mepuoaa — ¢ yrpa 1o obena, ¢ obena 1o
yXKHHA U C y)KHHA 10 cHAa. Kaxkaplii pabounii mepuos IHS JOMKEH 3aKaHYUBAThCS OTABIXOM HE
MeHee 1 yaca. PaboTast B C€CCHOHHOM peXHME, CTYIEHT UMEET BO3MOKHOCTb YBEJIMYUTH BPEMS
3aHsaTui ¢ 10 (kak TpeOoBaIOCh B ceMecTpe) 10 12 4acoB B CYTKH.

IToaroToBKy K 3K3aMeHY cielyeT HauMHaTh C OOIEero IJIaHWPOBAHUS CBOEH JesATeNbHO-
ctu. C onpenenenus odbeMa MaTepuaa, MoIjIeKamiero npopadoTke, HeOOXOMUMO BHUMATEIHLHO
CBEPUTH KOHCIEKTHI C MPOrpaMMOI JUCHMILINHBI, YTOOBI YOSTUTHCS, BCE JIU pa3/ieibl OTPAKEHbI
B JICKIUSX, OTCYTCTBYIOLIME TEMbl M3YYHTh MO Y4eOHHMKY. BTOpo#i sTam mpenycMarpuBaer cH-
CTEMHOE U3Y4YE€HHE MaTepraia 1o JaHHOMY IPEeIMETY ¢ 00s3aTelbHON 3aMChi0 BCEX BBIKIIAJIOK,
BBIBOJIOB, (hopmyn. Ha TpeTbeM 3Tane — sramne 3akpersieHus — MoJIe3HO YepeioBaTh YrIyOJeHHOe
IIOBTOPEHHUE OCOOEHHO CIIOXKHBIX BOIMPOCOB C OETJIBIM ITOBTOPEHUEM BCEro Marepuara.



5. PEKOMEHJIAIIAU 110 PABOTE C JIUTEPATYPOU

Teopernueckuii MaTepuan Kypca CTAaHOBUTCS 00Jiee MOHATHBIM, KOT'/1a JIOMOJIHUTEIBHO K
MPOCITYIIMBAHUIO JIEKIIUN U U3YYEHUIO KOHCIEKTA M3Y4aloTCid U KHUTU IO JAHHOMY IPEIMETY.
Jluteparypy Mo AMCHUIUIMHE PEKOMEHJYETCSl YMTaTh KaK B OyMaXHOM, TaK U B 3JEKTPOHHOM
BUJE (€CITU OTCYTCTBYET OyMakHbIi aHanor). [Tone3Ho ucnoiap30BaTh HECKOIBKO YUYCOHUKOB U
ocoouii o AucuuIIMHe. PexoMeHyercs rmocie u3ydeHus: ouepe JHoro naparpaga oTBeTUTh Ha
HECKOJIbKO BONPOCOB IO AaHHOM Teme. Kpome Toro, mone3Ho MbICIEHHO 3aJaTh cede Cleayto-
IIM€ BOIPOCH! (M MONPOOOBATH OTBETUTh HA HUX): «O YeM 3TOT maparpad?», «kakue HOBbIE MO-
HATHUS BBEJICHBI, KAKOB UX CMBICI?», «3a4€M MHE 3TO HY)KHO I10 CIIELIUATIbHOCTU 7).

PexomeHayeTcst caMOCTOATENBbHO M3y4yaTh MaTepuall, KOTOpBIM elle He MpPOYMTaH Ha
JIEKIIMU U HE IPUMEHSICA Ha JaOOpaTOPHOM WIIM MPAKTUYECKOM 3aHATHU, TOTAA 3aHATUSA OyIyT
ropasfo noHsiTHee. B TeueHue Henenu pekomeHayeTcs BbIOpaTh Bpems (1 yac) ans paboTsl C
JUTEPaTypOu.

MeTtonnueckre MaTrepuasbl COCTaBIEHbl B COOTBETCTBUU ¢ paboueil mporpaMMoi AucCLu-
bl «[IporpaMMHUpOBaHKe CHELUATM3HPOBAHHLIX BLIYHCIUTENLHBIX YCTPOUCTBY MO CIHELH-
anpHOCTH 09.05.01 «IlpumeneHune u >KCILTyaTalys aBTOMATU3MPOBAHHBIX CUCTEM CHELMAILHOTO HAa3HAYe-
Hus» (YPOBEHbB CICLUAITUTET).
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