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1. HEJIX U 3AJAYU OCBOEHMUSA JIMCHUITJIMHBI

Lenbio sBiETCS TMOATOTOBKA OOYyYalOUMXCS K HAay4YHO-HCCIIEAOBATEIbCKOM JAESITEIbHOCTH 10
HanpasiieHuto Maructparypsl 11.04.04 «DnekTpoHUKa 1 HAHOSJIEKTPOHUKA) ITOCPEICTBOM 00ECIICUCHHS
sTanoB (opMupoBaHUs KommeTeHUuH, npeaycMorpeHHbx OI'OC, B 4YacTu NpeICTaBIEHHBIX HUXKE
3HaHUH, YMEHUH U HAaBBIKOB.

33}13‘1“: HN3YUCHHUC MOHATHIHOTO arrmapara AUCHUIUIMHBI, OCHOBHBIX TCOPCTHYCCKUX IMOJIOKEHUN M
MCTOHOB, IPUBUTHUEC HABBIKOB IIPUMCHCHUA TCOPETUICCKUX 3HAHUM A PEIICHUS IMTPAKTUYCCKUX 3a1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIl BO

Hucuumnuaa b1.B.01  «MukponporneccopHble CHUCTEMBI» OTHOCHTCS K 00s3aTeNbHON  4YacTu
IPOrPaMMBI.

[lepeuenr mnoCHEAYIOUUX IUCHUIUIMH, AJIE KOTOPBIX HEOOXOJMMBI 3HAHUSA, YMEHHUS U HaBBIKU,
dbopMupyembie JTAHHOM JTUCIUTIITUHOM: b1.B./IB.01.01 «IIporpammHoe obecrieueHue
MuKporpoueccopHeix cuctem», b1.B.JIB.01.02 «Cucremsl peansHoro Bpemenu», b1.B.JIB.01.03
«AnanTuBHble HH(OPMALMOHHBIE M KOMMYHUKAllMOHHBbIE TexHosorun», b2.B.03(H) «Hayuno-
uccienoparenbckas pabora», b3.01 «IloaroToBka Kk 3ammuTe ¥ 3alIUTa BBIMTYCKHOW KBATH(PHUKAITMOHHOM
paboThI».

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHU S N CHUIIJINHBI

OcBoeHME ITUCIUIUIMHBI HAINpaBlI€HO Ha (OPMUPOBAHUE HIIEMEHTOB CIEAYIOLUIMX KOMIIETEHIUI B
cootBercTBUH ¢ ®PI'OC BO u OII BO no nanHOMy HallpaBJIEHHIO TOATOTOBKH:

ITepedyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMH JOCTHKCHHUSI KOMIIETCHIIHI

HNuauKaTophl 10CTHKEHUS
Komnerenuus ., Pe3yabTatnl 00y4yeHus
KOMIEeTEeHIHii
3naer: Kak opraHu3oBhIBaTh
9KCIEPUMEHTAILHBIE HCCIICIOBAHHUS C
MIPUMEHEHUEM COBPEMEHHBIX CPEICTB U
METO/IOB
K-1.1 Oprann3oBsIBacT A
¥Ymeer: Opranu3oBhIBaTH
9KCTIEPUMEHTAJIbHbIE
JKCIIEPUMEHTANbHbIE HCCIIEJOBAHUSA C
WCCIIEIOBaHUS C IPUMEHEHUEM
INK-1 CnocobeH MIPUMEHEHUEM COBPEMEHHBIX CPEICTB U
COBpPEMEHHBIX CPENICTB M METOJIOB
OpraHu3alyy 1 METOJI0B
MIPOBEJICHUIO Baapneer: Metonamu OpraHu3alun
IKCTIEPUMEHTAITLHBIX 9KCIIEPUMEHTAIBHBIX WCCIIeTOBaHUN c
WICCIIETOBAaHUH C MIPIMEHEHHUEM COBPEMEHHBIX CPEZCTB
[IPUMEHEHUEM 3naet: Kak NpoBOINUTH 3KCIIEPUMEHTAIbHBIE
COBPEMEHHBIX CPENICTB HCCIIEI0BaHMUs C IPUMEHEHUEM COBPEMEHHBIX
U METOJIOB CPEJICTB U METOJIOB
1IK-1.2 IIposoaut YmMmeet: [IpoBoaUTE 3KCTIEPUMEHTAIBHBIC
IKCTICPUMCHTAIILHBIC HCCIIEIOBAHNA C IPUMEHEHHEM COBPEMEHHBIX
HCCIIEI0BAHMUS C IPUMEHEHUEM CDEICTE 1 METOLOR
COBpPEMEHHBIX CPEJICTB M METOJIOB pen a
Baaneer: Meronamu MPOBEJICHUS
9KCIEPUMEHTATBHBIX UCCIIeTOBaHNI c
MPUMEHEHUEM  COBPEMEHHBIX  CPEICTB U
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4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbBI

CTpyKTYypa AMCUMILIMHBI:
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OBO3HAYEHMUA:

Buabl npoMe:kyTOUHOI aTTecTAlMU (BHABI KOHTPOJIS):
OK3 — DK3aMEH,;

3a0 — 3a4er ¢ OIICHKOM;

3a — 3aderT;

Buasbi pador:

Konrtakt. — KOHTaKTHas pa60Ta 06yqafoumxcs[ C IIPCIIoAaBaTeCIICM,

JIeK. — NeKIMOHHbBIC 3aHITHS,

JlaG. — naGopatopHbie paboTHI;

[Ip. — npakTuyeckne 3aHATHS;

KPIT — kypcoBas paboTa (KypcoBOi POEKT);
PI'P — pacuetHo-rpaduueckas pabota (pedepar);
CP — camocrosiTenbHast paboTa CTY/I€HTOB;

3.e. — 00BEeM JUCIUTUIMHBI B 3a4E€THBIX CTUHHIIAX.
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Conep:kaHue TUCHUIIIHHBI:
Ne HaumeHoBaHMe BUJ0B 3aHATHI U TEMATHK, COAEP/KAHUE
1 | neknuonHble 3auATHS 17 mt. o 2 yaca (34 4ac.):

1-2. ApXUTEKTypa COBPEMEHHBIX MUKPOIIPOIIECCOPHBIX CUCTEM.

3-4. Knaccudukaiys u 0030p MHKPOKOHTPOJLIEPOB.

5-6. Kinaccudukaius 1 0030p MEKPOKOHTPOJLIEPOB.

7-8. CocraBnbie uwactu MIIC: mnporeccop, IIMHBL, NaMITh YCTPOWMCTBA BBOJA-BBIBOAA, WX
ocHoBHBIe (hyHKIMH. L{nkimer oOmena mapopmanuei 8 MIIC: mporpaMMHbIe, 10 PEPHIBAHUIO, TI0
npsMoMy J0ocTyny K mamsitd. [Iporpammusiii cyetynk PC u ero (yHKIMU B TIpoliecce BBIOOPKH
KOMaH/I.

9-10. ITonsitue onepannma. MeToapl agpecanuu orepaHnoB. HemocpeacTBeHHass U perucTpoBas
ajipecaiusi onepanoB. [IpsiMasi 1 KOCBEHHO-PETUCTPOBAS apecalus OnepaHIoB.

2 | mabopatopuslie padoTsl 17 mt. no 2 yaca (34 gac.):

Tema 1. ApXUTEKTypa MUKPOIIPOLIECCOPHBIX CUCTEM.

Tema 2. Ilepudepuiinbie ycTpoHCTBa MUKPOTIPOLIECCOPHBIX CUCTEM.
Tema 3. OTano4Hbe CPEeICTBA MUKPOIIPOLIECCOPHBIX CUCTEM.

3 camocTosTeTpHas paboTa CTyeHTOB: gac.
3.1. 3yyeHne MaTepuanoB JEKIUH 55
3.2. [loaroroBka K 1abopaTOpPHBIM paboTam 48
Bcero: 103
3.3. IloaroroBka K sK3aMeHy 45

Texkymmii KOHTPOJIb: [IMCEMEHHBIN KOHTPOJIBHBIM ONPOC MO U3YYEHHOMY TEOPETHUECKOMY
MaTepualy U NOJy4YeHHBIM MIPAKTUUYECKUM HaBbIKaM IIPOBOAMUTCS HA JIAOOPATOPHBIX 3aHATHSIX.

5. OBPA30OBATEJ/IBHBIE TEXHOJIOI'MHN

Ne .
/i Buabl y4eOHbBIX 3aHATHH Oo0pa3zoBaTeJIbHBIC TEXHOJIOTHH
WnTepakTuBHAs NeKIUs (JIEKIUSA-BU3YaTTU3a1ns).
1. Jlexun WupuBuayansHple W TPYNIOBBIE  KOHCYNIBTAllUM IO
JUCIIUTUTIHE.
TexHomnorus BBITTOJIHEHHUS nabopaTopHBIX 3aJaHui
2. JlaGoparopnas pabota VUHAWBUIYyaJIBHO.
Honyck k mabopaTopHoii padore.
HNupopManimoHHO-KOMMYHHKAITHOHHBIE TEXHOJIOTHH (JIOCTYII K
CamocrosiTensHast ~ pabora (opman y ! (mocty
3. OUOC dunmana, k ObC ¢unmana, goctyn Kk HHPOPMALUMOHHO-
CTYZCHTOB (BHEAyAUTOPHA)
METOANYECKUM MaTepualiaM 10 JUCLHUILTIHE).
Kontpons (nmpomexyrtounas
4, aTTecTalus: 3a4eT unu | TexHoJorus yCTHOro onpoca.
9K3aMEH)
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n_

6. OHEHOUYHBIE MATEPHUAJIBI JUISI TEKYILETO KOHTPOJISI U
MPOMEKYTOYHOI ATTECTALIUH JJ151 OHEHKU KAUECTBA OCBOEHUSI
JUCUMUIIINHBI

dDopMa HpOMC)I(YTO‘{HOﬁ arrecraguu 110 HaCTOﬂH_[ef/'I JUCHHUIIIIMHE — 3K3aMCH.

[IepeueHb BOMPOCOB K SK3aMEHY

Koowvi u cucmemui cuucnenus
1. [To3utmonHkie KOabl. JIBonvHas cucreMa curcieHus. [IpencraBienne nenbix u IpoOHBIX
MOJIOKUTENBHBIX YUCEN B JBOMYHON cHCTEME cuuciieHUs. [lepexon u3 IeCITUYHOM CHCTEMBI
CUMCIICHUS B IBOMYHYIO U OOpaTHO.

2.  Cucrembl CUHMCIIEHUS C OPYTMM OCHOBaHHEM: IIECTHAAIATHUPUYHAS M BOCBMHUPUYHAS
CUCTEMBbI CUUCIICHHUSI.

3.  llpencraBnenue oTpunarenbHbix yncena. OOpaTHBIN U JOMOTHUTEIbHBIA KOMIBI.

4.  baiitoBele (BocbMUOWTHBIC) HaHHbIe. L{enoe Oe3 3Haka W co 3HaKOM ((opMaTel U Beca
OTIICNBHBIX pa3psaoB), nanueie B popmare ASCII.

5. JIBomuHo-kogupoBaHHbIe Aecatuunbie (BCD) nanHpie B ymakoBaHHOM M HEYITaKOBAaHHOM
dbopmarax.

6. [TocnoBuble (16-OuTHbIC) paHHBIC. JlTUHHOE 1IEeM0e ©O€3 3HaKa M CO 3HAKOM.
Pacnionosxenue 6aiiToB ciioBa B MaMsATH ¢ OATHON OpraHu3aIfei.

7.  MamuHHOe Tpe/CTaBlICHUE ACUCTBUTEIbHBIX uucel. DopMaT OJMHAPHON W JBOHHOM
TOYHOCTH JJAHHBIX C MJIABAIOIICH TOUYKOU.

8.  OcHOBHBbIE ONepalny ¢ IBOMYHBIMU YHCTIAMH Ha TTpUMepe OalTOBBIX JaHHBIX.

OcnosHule snemenmol Yupposoi cxemomexHuKu

9.  OO6o3HavyeHue HUPPOBOTo AEKTPOHHOTO KOMIOHEHTA.

10. 3 monenu HUQPPOBBIX YCTPOHCTB.

11. OcHOBHBIE JIOTHYECKHE DIIEMEHTHI.

12. bBydepsl onHOHampaBieHHBIE © JABYHampaBieHHble. [IpuMmeHenue OydepoB B
MHUKPOIPOLIECCOPHBIX CUCTEMAX.

13. KomOuHanuoHHbIe ppoBbIE YCTPOWCTBA. HemmdpaTopsl, mudpaTopsl,
MYJIBTUIUIEKCOPBI U UX UCIIOJIB30BaHNE B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

14. KomOuHanmoHHble IM(poBbIE ycTpoiicTBa. KommapaTopsl KOAOB, CyMMaTOpbl, HX
MCIIOJIb30BaHUE B MUKPOITPOLIECCOPHBIX CUCTEMAX.

15. Cucremsl TakTupoBanus. KBapieBble reHepaTopbl NPsIMOYTOJIbHBIX UMITYJIHCOB.

16. I[ludpoBsie ycTpoHCTBa C BHYTpEHHEH maMAThIO (TociemoBarenbHOCTHRIE L[Y).
ACHHXpOHHBIN cTaTHdeckuid RS-tpurrep.

17. D-tpurrep co cTaTHuecKHM CHHXPOBXO0M (3aienka, LATCH).

18. D-tpurrep ¢ AMHAMHUYECKUM CHHXPOBXOJIOM.

19. TloctpoeHHne perucTpOB Ha OCHOBE TPUITEPOB. I[lapayuienbHBIN PETHCTp W PETHCTP
CBMTIA.

20. TaxTupyeMsblil mapaieNIbHbIA PErUCTp U NapaljiebHbIA PErucTp-3alleliKa.

21. OCHOBHBIE pa3HOBHIHOCTH CJIBHTOBBIX PETUCTPOB M WX HCIIOIb30BaHHE IS
npeoOpazoBaHus MOCIEA0BATENBHOIO JBOMYHOTO KOJIa B MapajieIbHbIA U 00paTHO.

22. Cuetnslii Tpurrep (T-tpurrep). BHyTpeHHss CTpyKTypa cueTunKa.

23. Twunsl cueTynkoB. OYHKIUU CYSTYUKOB B MUKPOITPOLIECCOPHBIX CHCTEMAX.

24. Twumnbel MukpocxeMm maMsTH. Kinaccudukarus 3JIeKTpOHHON TaMsITH.

7
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25. IIpumeps! moxyneit mamatu. O0bEM U OpraHU3aIMs TAMSITH.

26. OOpamienue K naMaTi. YTEHHUE U 3aUCh TYCHKNA ONIEPATUBHOM IMaMSTH.

27. Tloaxmouenue O3Y u 13V k mmHaM MHUKPOIPOIIECCOPHON CUCTEMBI.

28. Ilpunuun paboTsl cTekoBoi namsTu. CTeK MpH ONeparysx YTSHHUs U 3aIHCH.
29. AnnapaTHas opraHu3anus CTeKa B IaMsITH JTaHHBIX.

Obwue npunyunsl NOCMPOEHUsI MUKPONPOYECCOPHBIX CUCTEM

30. OO6oOmeHHast cxeMa KOMITbIoTepa. APXUTEKTYpa BHIUUCIUTEILHON CHCTEMBI.

31. OcoGeHHOCTH U(PPOBBIX U AHATIOTOBBIX CUTHAJIOB.

32. JIOCTOMHCTBA U HEOCTAaTKU LU(POBBIX 3JIEKTPOHHBIX YCTPOMCTB.

33. IIpeobpa3oBaHne aHATOTOBBIX CUTHAJIOB B IU(POBON BEIYMCIUTEIHHON CHCTEME.

34. Buas 1UQPOBBIX CUTHAIOB.

35.  Tumbl 1UPPOBBIX YCTPOUCTB.

36. Crpykrypa mMukpompoueccopHoii cuctembl. Ee cocraBubie yactu. IloHsiTie agpecHOro
IPOCTPAHCTBA.

37.  OCHOBHBIE JOCTOMHCTBA U HEJOCTATKH MUKPOIIPOI[ECCOPHBIX CUCTEM.

38. OcHOBHBIE TEPMUHBI, UCIIOJb3YEMbIE ITPU OMMCAHUHM MUKPOIIPOLIECCOPHBIX CUCTEM.

39. VmpomeHHas CTpyKTypa HeHTpaibHOTO mporeccoproro aiementa (CPU). OcHoBHBIC
byukun CPU, peann3yemble py BBIMOIHEHUH IPOTPAMMBI.

40. PasnoBumHocTu npoueccopos:CISC, RISC, VLIW.

41. 1lIuHBI MHKpONPOLECCOPHON CHCTeMBbl. MynbTHIIEKCHpOBaHWEe MHH. [Ipobiemsl,
BO3HHKAIOIINE TIPH PACTIPOCTPAHEHUH CUTHAJIOB 110 IIUHAM.

42. da3wl nuKIIa OOMEHa TaHHBIMH B MUKPOTIPOIICCCOPHOM CHCTEME.

43. TIporpammusiii cuetuuk CPU — Program Counter. Ero Ha3zHauenue. Beibopka komaH
U3 nporpaMMHoi namsatu. Ciiydan HapyleHHs Moce10BaTeNbHOM BHIOOPKH.

44. Metonasl peakiuun CPU Ha BHemIHee cOObITHE B MUKPOIIPOIIECCOPHOI crcTeME.

45. IlpepniBaHUsI B MUKPOIIPOLIECCOPHON CUCTEME.

46. IIpsmoit 1ocTyn K MaMsATH B MUKPOIIPOLIECCOPHON CHCTEME.

47. Apxutektypa ¢on Heitmana (IIpuncronckas) MII cucreMm, ee 0coOeHHOCTH.

48. Tapsapnackas apxurektypa MII cucrem, ee 0COOEHHOCTH.

49. Cpanenue ['apBapackoit u [IpMHCTOHCKOM apXUTEKTYp.

50. Muxkponporeccop, onpeaesIeHne U CTPYKTypHas CXeMa.

51. MUKpOKOHTPOJIED, ONPEEIIEHUE U CTPYKTYpHAs cCXeMa.

MK cemeticmea AVR ocHosHble cedeHuUs U NPOPaAMMUPOsAHUe Ha accembepe

52. VYnpomennas crpykrypHas cxema MK cemeiictBa AVR. CoctaB MK AVR. Ilpouecc
BhInoiHenusa komauasl B MK AVR.

53. Peructper MK AVR. Peructpsr o0miero HazHaueHus. Perucrpei-ykazareny.

54. Peructpsl BBOJa-BbIBOAA. 2 cmocoba oOpamieHuss K HUM. PEerucTp cioBa COCTOSHUSA
SREG, peructp ykazarens creka SP. x HazHaueHue.

55. Pacnpenenenue namstu MK cemeiictea AVR.

56. Crek u ero nanmuanusanus B MK cemeiictea AVR.

57. Cucrema komang MK AVR. HanpaBnenus nepecbuiku JaHHBIX B MK.

58. Meroasl anpecammu. PerumcrpoBas aapecarus. Dopmar komanmel. OOparieHue K
pEerucTpaM BBOJIa-BBIBOJIA. AJIpecaliusi pErucTpoB B MporpaMMax Ha Makpoaccemonepe AVR.

59. Meronusl aJpecarum. Henocpencrsennas azpecanus. ®dopmar KOMAaH/IbI.
Hemnocpencrsennslie onepanabl B mporpaMmax Ha Makpoccembnepe AVR.

CMOJIEHCKUA
( @vnvan
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60. Meroasl aapecanuu. [Ipsmas (abcomrotHas) agpecanus. @opmar komanael. KomaHab! ¢
npsIMOM aipecalieil B mporpaMmax Ha Mmakpoaccembiepe AVR.

61. Meronsl anpecanuu. KocBenHo-peructpoBast azapecauuss B MK  AVR. Ee
Pa3HOBUIAHOCTH.

62. Kocsenno-peructpoBasi anpecanus B MK AVR. UreHwe KOHCTaHT U3 TaMsITH
POrPaMM.

63. Crpykrypa FLASH-namsti nmporpamMm. 2 cioco6a oOpaiieHust K Hel.

64. Cucrema komang MK AVR. KomaHibl mepechlIky JaHHBIX.

65. Cucrema komang MK AVR. Komannbr apudmerndeckoit o00padOTKH TaHHBIX.

66. Cucrema komang MK AVR. KomaHel Toruyeckux ornepanuii Haj JaHHBIMH.

67. Cucrema komang MK AVR. KomaHne! oneparuii Haj OuTamu.

68. Cucrema xomang MK AVR. Komanner 0€3yCIOBHBIX TII€PEXOJI0OB M BBI30BOB
noanporpamMm. Mi3MeHeHus B CTEKe MpU BbI30BaX MOANPOTrpaMM U BO3BpaTax U3 HUX.

69. Cucrema komang MK AVR. KomaHbl YCIOBHBIX EPEX0/I0B, MX OCHOBHBIE TPYIIIIHL.

70. Crpykrypa nporpaMmMel Ha MakpoaccemOiepe AVR.

71. OcHoBHbIE TUPEKTUBBI Makpoaccembiepa AVR.

72. Cnoco6st ooMena CPU ¢ BHEITHIMH YCTPOMCTBAMH.

73. TlpepriBanus B MK AVR Atmegal6. Ob6nacts BektopoB Flash-mamstu. ®opmar
BekTopa. OOpaboTKa amnmnapaTHOro npepbiBaHus U Bo3Bpat u3 Hero (ATmegalo).

74. OcHoBHble peructpel BBoAa-BeiBoja MK AVR, ympaBnsionue  BHENIHUMH
MPEepPHIBAHUSIMH.

75. TlporpammHas peanu3aiusi CYETYMKAa BHEUTHUX COOBITHI C HCIOJNB30BAHMEM BXOja
BHEITHETO 3ampoca MpephIBaHus.

76. TlapamnmenbHbie mopTel BBOAa-BbiBoga MK AVR. Vhpomennas cxema oOMeHa
uH(popmanuen nporeccopa MK u oTnenbHbIX JTUHUI NOPTOB BBOAA-BBIBOJA.

77. Konpurypauus napauienbHbIX HOPTOB BBOJA/BbIBOAA. [IporpaMmupoBaHue OTAENbHBIX
JUHWHA TOPTOB Ha BBOJ W BBIBOJ WH(oOpMaruu. [logkiroueHne BHYTPEHHUX IOATITHBAIONINX
PE3UCTOPOB K BHEIIHUM BHIBOJIaM TOPTA.

78. Ilporpammusiii T-Tpurrep, cpabaTpiBalolmuii MO TepeaHeMy (GPOHTY, C BXOAOM H
BBIXOJIOM Yepe3 JIMHUU MapauieTbHOro MopTa.

TunoBkle 3agaun

Haiitu cymmy nByx KoHCTaHT A, B, pacnonioxeHHbIX B coceHuX Oaiitax Flash-mamstu komana
9 b b
pe3yibTaT 3anucath B 0alT cerMeHTa JaHHBIX C CUMBOIHMYEeCKUM uMeHeM «Cy», anpecom 0x60.

1.  Cnoxurp 2 16-pa3psaHbeIXx uucia, pacnojiokeHHbIM B SRAM mo ampecam 0x0060,
0x0062 (cumBomuueckue uMeHa Addl, Add2). Pesynbrar 0e3 mnpoBepKH NeEpEroJHEHUs
otnpasuth B AAIT SRAM c agpecom 0x0070 (cumBonuueckum umeHeM SUM).

2.  3arpy3uTh 3 OaHTOBBIX YMcCIa, 3a/laBA€MbIX HETOCPEICTBEHHO, B 3 COCEJHUE SUYCHKH
O3V, naunnas ¢ aapeca 0x0070, ucrionb3ys NpsMyI0 aIpecaluio.

3. 3arpy3uth 3 OalTOBBIX YMCIa, 3a/laBaCMbIX HETOCPEACTBEHHO, B 3 COCETHHE sUEHKU
O3V, naunnas ¢ aapeca 0x0060, rcronb3ys KOCBEHHO-aBTOMHKPEMEHTHYIO aJIpECaLnIO.

4, 3arpy3uTh MOCIENOBATeIbHOCTh HapacTawmux 8-outHbX uucen 0,1,2,3...255 B O3V,
HaunHag ¢ aapeca 0x0060. Mcrnonb3oBaTh KOCBEHHO-aBTOMHKPEMEHTHYIO aJpECALUIO.
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5. Hammcare mporpammy BBIYUCIICHHS a0COJIOTHON BEIMYHMHBI PAa3HOCTH OJHOOANTHBIX
yucen (a-b) — a, b 3a1-cs1 HEMOCPECTBEHHO, A0COIIOTHAS BETMYMHA pa3HOCTH coxpansercs B SI1
SRAM c anpecom $60, cumBonmueckum nmeHem SUB_ABS.

6. Cuurtate MaccuB U3 10 OalTOBBIX KOHCTAHT, pacmnojiokeHHbIXx B CSEG, HaumHas ¢
anpeca ArrayC um otmpaButh ero B DSEG, maumnas c¢ amgpeca ArrayD. ArrayC=0x0100,
ArrayD=0x0070.

7.  Hanucarp IIporpaMmy peanu3anuu anropurma paboThI T-Tpurrepa,
OTNPOKHJIBIBAIOIIECTOCS 10 TepeaHeMy (GpoHTy cuHxpocurHana. BeiBogbr T-tpurrepa: INTI
(PD.3) - Bxox "C" (TakToBbIii curnan), PD.0 — Beix. "Q".

8. Hammcare mporpaMMmy peanm3aiii anropuTMa paboThl cUeTHOro T-TpHrrepa,
OTPOKHUBIBAIOIIEIOCSA MO0 TepenHemMy (ponty cuaxpocurHana PB,4 - Bxox "C" (TakToBbIi
curnan), PB,0 — Beix. "Q"

9.  Hamwmcarp nporpamMmy Ajisi pealu3aluyd OJHOOAMTHOTO CYETYMKA BHEUIHUX COOBITHI —
nepenHux GppoHTOB curHaia Ha Bxone PB,0. 3Hauenue cueryrka BIBOIUTH B opT C.

10. Hamwucate mporpammy Uisl peanu3alidl OJHOOANTHOrO CYETYMKA BHEIIHHMX 3allpOCOB
npepeiBanust INT1 — mnepennux ¢poHTOB curHana. 3HaueHUE OJHOOAWTHOTO CUETYMKA
3anpocoB BbIBOAUTH B opT C.

11. Hamucate nporpamMmy peryjiupyeMol BpeMeHHOW 3anepxkku 1...255 mkc. 3HaueHue
3aJICPXKKH B 1IEJIOM YHCIIE MUKPOCEKYH] 3anaercsa Oaiitom B peructpe R20. TakrtoBas yactora
MUKpOKOHTposuiepa 8 MI 1.

12. K wmmammmm  paspsgam  nopra C  mukpokontpoiiepa (PCO...PC6) mnoakmtoyen
CEMHUCETMEHTHBIN HHIUKATOp ¢ 00muM kaToaoM. K crapuiemy paspsany PC.7— kHomka, BTopoi
BBIBOJI KOTOPOH TOJKIIOYCH K TpoBoay «OOmwmity. Hanmucare mporpammy, TpH BBITOJIHCHUH
KOTOPOU MPOUCXOTUT CIeaylollee: MPU HaKaToW KHOIMKE Ha MHAUKATOpEe WHIUIHMpYyeTcs OyKBa

«H», npu orxaToii — OykBa «O».
Ul

RESET PCO/SCL
PC1/SDA

XTALL PC2/TCK

XTAL2 PC3/TMS
PC4TDO 22—

PAO/ADCO PC5/TDI [—2r—5 &2

PA1/ADC1 PC6/TOSCL [—5/——=

PA2/ADC2 PC7/TOSC2 —>

PA3/ADC3

PA4/ADC4 PDO/RXD

PAS/ADC5 PDL/TXD

PAG/ADC6 PD2/INTO

PA7/ADC7 PD3/INTL
PD4/0OC1B

PBO/TO/XCK PD5/OC1A

PBL/TL PD6/ICP1

PB2/AINO/INT2 PD7/0C2

PB3/AIN1/OCO

PBA4/SS

25 PC
26_PCa

NN}
o] el
<][e}

U U

pE—

NN NN
(N [S] = 1) i) 1= (2

slelelglelelsls Ikl
£ (N1 (= (5] N ) N P (] £ (] (o ¥ <] (e Sle o

PB5/MOSI /0o
PB6/MISO AREF % —O0
PB7/SCK Avce ===
ATMEGA16
PROGRAM=ON_OFF.HEX
B (bmmane HCIIOJIB3YCTCA CHUCTCMaA C TpaﬂHHHOHHOﬁ IIKaJIoin OLICHOK — «OTJIMYHO»,

«XOpOIIO», «YIOBJICTBOPUTEIHLHO», «HEYIOBIECTBOPUTEIBHO», «3aUTEHO», «HE 3a4TECHOY
(manmee — naTHOAIBHAS CUCTEMA).

[TpuMeHsieMble KPUTEPUN OIEHUBAHUS 1O JAWCIUILIMHAM (B COOTBETCTBHH C WHCTPYKTHBHBIM
nuceMoM HITY MOMU ot 14 mas 2012 roga Ne 1-23):

Onenka KpuTepun oneHku pe3yJbTaToB
M0 IMCIUILINHE 00y4eHHUsI MO TMCIUTLINHE
«OTIUIHON/ BeictaBnsercss ~ oOyuwaromiemycsi,  OOHAapy»XKMBIIEMY  BCECTOPOHHEE,
«3aYTEHO CHCTEMATHYeCKOe H TITy0OKOe 3HAHUE MAaTEPUAIIOB H3YYEHHOHN JUCIUITIHHBL,
(oTnuHO)»/ yMeHHE CBOOOJHO BBINOJNHATH 3aJaHUsl, MPEeIyCMOTPEHHBIE MPOrpaMMOH,
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«3a4TEHO» YCBOMBIUIMM OCHOBHYIO U 3HAKOMBIH C JIOTIOJHHUTENBHOM JIUTEPaTypou,
pEKOMEH/IOBaHHOW paboueil NporpaMMoil AMCUUIUIMHBEI, TPOSBHUBLIEMY
TBOPYECKUE CIIOCOOHOCTH B TMOHUMAHUH, W3JIOKCHUU M HWCIOJBb30BaHUU
MaTepHaIOB U3y4YE€HHOH ANUCIMIUIMHBL, OE3yIPEYHO OTBETHUBILIEMY HE TOJBKO
Ha BONPOCHI Ouiera, HO U Ha JOIOJHUTENIbHBIE BOIIPOCH! B PaMKax pabodei
[POrpaMMbl  JIUCLMIUIMHBI, IPAaBWIBHO BBIOJHUBIIEMY IPAaKTHUYECKOE
3aganue. OneHKa M0 TUCIUIUIMHE BBICTABIAIOTCS 00yYaromeMycsl ¢ y4€ToM
Pe3yJIbTaTOB TEKYILEr0 KOHTPOJIS.

Komnerenuuy, 3akperui€éHHble 3a JUCLUIUIMHON, c(OpMUpOBaHBI Ha
YPOBHE — «ITAJIOHHBIIY.

BricTaBnsiercsi  oOywaromemycs, OOHApYXKWBIIEMY IIOJIHOE 3HaHUE
MaTtepuana  U3yYEHHOM  JUCUUIUIMHBI,  YCIEIIHO  BBIIOJHSIOIEMY
MpPEeIyCMOTPEHHBIE  3aJlaHWsl, YCBOMBILIEMY OCHOBHYIO  JIUTEpaTypy,
PEKOMEHIIOBaHHYIO paboYell MporpaMMoN JUCIHMILIMHBI;, ITOKa3aBIIEMY

«xopotroy/ . .

«GadTeHO CHCTEeMATHYECKHH XapaKTep 3HAHWH 10 JUCIHUIUIMHE, OTBETUBILEMY Ha BCE
(xopormo)/ BOIIPOCHI OWJIeTa, TPAaBWIFHO BBIMOJIHUBINUHA MPAaKTHYECKOE 3agaHue, HO
«3a£I)TCHO>> JOMYyCTUBIIMHA TPU 3TOM HENpUHOUNHANBHBIE omuOku. OreHka 1o

TUCIUIUIMHE BBICTABISIIOTCS  OoOydaromemycss ¢ y4€ToM  pe3yJabTaToB
TEKYIIEro KOHTPOJIS.

KomnereHuny, 3akperuiéHHbIC 3a JIUCIUILUIMHOW, C()OpMHpPOBaHBI Ha
YPOBHE — «IIPOJABHHYTHINY.

BeictaBnsercst oOywaromemycsi, OOHapyXHMBLIEMY 3HAaHHE Marepuaia
V3YYCHHOW TUCIUILTUHBI B 00heMe, HEOOXOANMOM ISl TATbHEHIIIeH yaeOnl
U mpeacTosiiel paboThl Mo Mpodecchu, CIPaBISIONIEMYCsl C BBITIOJTHEHHEM
3aJlaHuil, 3HAKOMOMY C OCHOBHOM JIUTE€paTypoOil, peKOMEHI0BaHHON paboueit
«y,Z[OBJ]eTBOpI/ITe.HBHO»/ HpOFpaMMOﬁ AUCHUIIINHBI;, OONYCTUBUIEMY IMOI'PCHIHOCTHL B OTBETEC Ha

«3a4YTCHO TCOPECTUICCKUEC BOIIPOCHI W/WIH IIPpU BBIITOJIHECHUHN NPAKTUYCCKUX 3aﬂaHHﬁ,
(yI[OBJ'IeTBOpI/ITeJ'ILHO)»/ HO OGJ’Ia}laIOH_IeMy HeO6XO,I[I/IMLIMI/I SHAaHUAMH 1 UX YCTPAHCHUA I10J
«BadYTCHO» PYKOBOACTBOM  Ip€noaaBaTelid, 00 HCIIPAaBUJIBHO  BBINTOJIHUBUIEMY

MIPaKTHUYECKOe 3aJaHKe, HO M0 YKA3aHHUIO IPEroAaBaTelsl BBITOJHUBIIEMY
JIpyTrye IpaKTHYECKUE 3a/1aHus U3 TOTO )K€ pa3jierna TUCIUILTHHEL..

KomnereHuny, 3akperui€éHHble 3a JUCLMIUIMHON, c(opMUpOBaHBl Ha
YPOBHE — «IIOPOTOBBIIY.

BeicTaBnsercst oOydaronieMycsi, 0OHapyXHUBIIEMY Cephe3HbIE MPOOEbl B
3HAHMAX OCHOBHOTO MaTeprajia W3y4eHHOW AMCLUMUIUIMHBI, JAOMYCTUBIIEMY
MPUHIUIHAAIEHBIC ONIMOKY B BBITIOJIHEHUH 3aJ]aHWH, HE OTBETUBIIEMY Ha BCE
BOMPOCHl OWJIETa H  JOMOJHHUTENBHBIE BONPOCHI M  HENPaBUILHO
BBIMOJIHUBILEMY HPAaKTHUECKOE 3aJaHue (HENpaBUJIbHOE BBHIOJIHEHHE
TOJIBKO NMPAKTUYECKOTO 3a/laHUsl HE SIBJIAETCS OAHO3HAYHOM NMPUUYMHOW IS

«HEYJOBJICTBOPUTEIILHO | BHICTABICHHUS OLIEHKH «HEYIOBIETBOPUTENbHO»). Kak mpaBmio, oueHka
»/ He 3a4TeHO «HEYIOBJIETBOPUTEIHHO CTaBUTCS  CTYIAEHTaM, KOTOpPbIE HE MOTYT
MPOJODKATE ~ OoOydeHWe 10  oOpa3oBaTelnpbHOM  TIporpamme  0e3
JIOTIOJTHUTENBHBIX 3aHATHH 1O COOTBETCTBYMOMIeH aucuuiuinae. OueHka mo
JUCLUIUIMHE BBICTABISIIOTCS  OoOyyaromeMmMycsi ¢ yd4€ToM pe3yibTaToB
TEKYyILEro KOHTPOJIS.

KomMriereHinn Ha ypoBHE «IIOPOTOBBIIY, 3aKPEIUIEHHBIE 3a AUCLUILUINHOM,
He chOPMHUPOBAHBIL.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJTUCIUIIJINHbI

YueOHoe n y4eOHO-1a00paTOpPHOE 000pyI0BaHUE
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VYuebHas ayIuTOpHs IJsl MPOBEACHHS 3aHATUN JICKIIMOHHOTO U CEMUHAPCKOT0 THIA, TPYIOBBIX
U MHIUBHUIYaJbHbIX KOHCYJIbTAllMi, TEKYILEro KOHTPOJIsS M IPOMEXYTOYHOH aTTecTaluH,
OCHAIIICHHAs:

- ClIeUAIM3UPOBAaHHON MeOelblo; TOCKON ayJUTOPHOM; 1eMOHCTPAlMOHHBIM 000pYJOBAHUEM:
NEPCOHATBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIMOHAPHBIM) IPOEKTOPOM.
CrnenuanusupoBaHHas  ydyeOHas  ayquTopus Uil JIaOOpaTropHbBIX  paboT  «OCHOBBI
MHUKponporeccopHor TexHuku» b-308, ocHamennas:

- CHEeNMATM3UPOBAHHON MeOEIbIO; TOCKON ayJUTOPHOM; EPCOHAIBHBIMI KOMIIBIOTEPAMU;

- yueOHO-1ab0paTOpHBIMU CTeHIaMU «OCHOBBI TU(POBON TEXHUKH.

Jlis caMOCTOATENIbHOM paboThl 00yYaroImuXcsl 0 AUCLHUIUIMHE HCIIOJIb3YeTCs MMOMELIeHHEe JUis
CaMOCTOSITENIbHOM pabOoThl 00Y4arOIINUXCsl, OCHAIIEHHOE:

- CIIeLUATU3UPOBAHHOM MeOelblo; JTOCKOM ayJUTOPHOM; NepCOHAIbHBIM KOMIIBIOTEPAMHU C
nojkiroueHueM K cetu «Muarepaer» u nocrynom B DMOC dunmnana.

8. OBECHHEYEHUE OBPA30OBATEJIbBHOI'O ITPOLECCA JJIs1 JINL]
C O'PAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbsS U UHBAJIMIOB

B xone peanuzanuu JUCHMIUIMHBI MCIOJB3YIOTCSA CIEAYIOLIME TOMOJHUTENbHBIE METO/IbI
00y4eHHs, TEKYIIEro KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOUHOM aTTECTAllMd O0yJaromuXxcs B
3aBUCUMOCTH OT UX MHIMBUIYaTbHBIX OCOOCHHOCTEMH:

JJIS1 CJIeNbIX M CIa00BUASIIINX:

- JIeKUMH O(QOPMIISIOTCS B BHJE HJIEKTPOHHOIO JOKYMEHTA, JOCTYHHOI'O C IOMOIIBIO
KOMIIBIOTEpA CO CIENUATN3UPOBAHHBIM POTPaMMHBIM 00€CIICUEHUEM;

- TIHACBMEHHBIE 3a/laHdsl BBIIOJHAIOTCA HAa KOMIIBIOTEPE CO  CIEHUAIM3UPOBAHHBIM
IIPOrpaMMHBIM 00€CTIeYeHUEM, UITH MOT'YT ObITh 3aMEHEHBI YCTHBIM OTBETOM,;

- o0ecrnieunBaeTcs UHAMBUAYaIbHOE paBHOMEpHOE ocBelieHue He menee 300 Jrokc;

- JUId BBIIOJHEHHWS 3aJaHud 0OpU HEOOXOIUMOCTH NPEJOCTABISAETCS YBEIMYMBAIOIIEE
YCTPOHCTBO; BO3MOXKHO TaK)K€ MCIIOJIb30BaHHE COOCTBEHHBIX YBEIIMUUBAIONIUX YCTPOICTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS] YBEIMUEHHBIM HIPUPTOM;

- DK3aMeH U 3a4€T NMPOBOAATCSA B YCTHOH (popMe MM BBINOJHIIOTCA B MMCbMEHHON (Gopme Ha
KOMIIBIOTEPE.

JJIS TIIYXHX U CJI200CIbIIALINX:

- IeKIUU OOPMIIIOTCS B BUJIE JIEKTPOHHOT'O JOKYMEHTA,

- MUCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS HA KOMITbIOTEPE B MUCbMEHHOM (hopme;

- BK3aM€H U 3a4€T NMPOBOJATCS B MMCbMEHHOHN (hOpMe Ha KOMIIBIOTEPE; BO3MOKHO MPOBEACHHE
B (hopMe TECTUPOBAHUSI.

JJIS1 JIML ¢ HAPYIIEeHUSIMU ONIOPHO-ABUIATEJILHOIO anmnapara:

- JIeKUMd O(GOPMISAIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JOCTYHNHOIO C IOMOIIBIO
KOMITBIOTEpA CO CMEeLMATU3UPOBAHHBIM IPOTPaMMHBIM 00€CIIEUeHHEM;

- TIHACBMEHHBIE 3a/laHusl BBINOJHAIOTCA HAa KOMIBIOTEPE CO  CIEHUAIM3UPOBAHHBIM
MPOTrpaMMHBIM O00eCIIeYeHNEM;

- DK3aMeH U 3a4€T MPOBOIATCSA B YCTHOH (popMe MM BBIOJHSIIOTCA B MHUCbMEHHON (Gopme Ha
KOMIIBIOTEPE;

- HMCIIOJIb3YeTCsl crieruanbHas ydeOHas ayauropus juist jng ¢ JIOB3 — ayn. 106 rmaBHOro
yueOHoro kopmyca mo azapecy 214013, r. CmoneHck, DHepreTuueckuid mnp-u, aA.1, 3maHue
HHEPreTUYECKOro MHCTUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOXOIMMOCTH MpelyCMaTPUBAETCS YBETMYEHNE BPEMEHHU ISl TIOATOTOBKH OTBETA.
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[Tponerypa nmpoBeneHHUs MPOMEKYTOUHOM aTTECTAUH JUIsI OOYYAIOIIMXCSl YCTaHABIMBAETCS C
y4€TOM HMX MHAMBUAYAIbHBIX INcuxodusnueckux ocobeHHocteil. [IpoMexyrounas arrecranus
MO’KET IIPOBOAUTHCS B HECKOJIBKO ITAIOB.

[Ipu mpoBeneHUU MPOLETYpPHl OICHUBAHHUS pE3YJIbTaTOB OOY4YEHHUS IIPeayCMaTpUBACTCS
WCIIOJIb30BAHNE TEXHUYECKUX CPEACTB, HEOOXOMUMBIX B CBS3M C HHIUBUIYaTbHBIMU
O0COOCHHOCTSIMU O0YYaIOIIUXCS. DTU CPEJCTBA MOTYT OBITh MPEJOCTaBICHBI (PHIMATIOM, HIIU
MOTYT HUCII0JIb30BaThCsl COOCTBEHHBIE TEXHUUECKHUE CPENICTBA.

[IpoBeneHme nporeaypbl OLICHUBAHUS PE3YIbTATOB 00YUEHHUS IOMYCKAETCS C UCIOJIb30BAHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.

ObecnieunBaeTcs A0CTYN K HH(POPMANMOHHBIM H OMOJIHOrpaguYecKUM pecypcaM B CeTH
HuTepuer ans xaxaoro oOywaromerocss B ¢Gopmax, aJalTHPOBAHHBIX K OTPAaHHUYCHHSIM HX
3JI0pOBbS U BOCTIPUSATHUS HHPOPMAIUH:

JJIS1 CJIeNbIX M CJ1a00BUIAIIMX:

- B [Ie4aTHOM (hopMe YBETUUECHHBIM IIPUPTOM;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

AJIS TIIYXHX U ¢J1200C/IbIIIAIIUX:

- B Ie4aTHo# dopme;

- B (hopme 31€KTPOHHOTO TOKYMEHTA.

AJ1s1 00y4aIoIIUXCS ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTeJIbHOIO annapara:

- B IIeYaTHOU opMme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B (hopme ayauodaiina.

9. YYEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECTIEYEHUE
JUCHMUIIIAHBI

OcHoBHas iuTEpaTypa.

1. I'ypos, B.B. Apxurektypa MukporpoueccopoB: yuedHoe nocodue / B.B. I'ypos. - M. :
Wnrepuer-Yuusepcurer MuHdopmannonnsix Texnonorumit, 2010. - 272 c. : tabm., cxeMm. -
(OcHoBbI nHpOpMaIOHHBIX TexHonoruii). - ISBN 978-5-9963-0267-3 ; To xe [DaeKTpOHHBIN
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=233074 (OBC
«YHUBepCUTETCKass OUOINOTEKA).

2. llonGensckuii, B.B. Kypc nporpammupoBanusi Ha s3bike Cu [DneKTpOHHBIM pecypc] :
yuebHuk / B.B. Ilon6ensckuii, C.C. ®omun. — DnextpoH. gan. — M. : IMK Ilpecc, 2012. —
384 ¢. — Pexxum noctymna: http://e.lanbook.com/books/element.php?pll_id=4148 (3BC Jlaub).

JlonoJIHMTeIbHAS JIUTepaTypa.

1. HoBuxos KO.B. OcHOBBI MUKpoOTpoOIIecCCOPHOI TeXHHKH : yueb.mocodue / FO. B. HoBukos, I1.
K. CxopoGoraroB .— 4-e usg., ucnp. — M. : HUutepuer-Yuusepcuter MHPOpMAMOHHBIX
Texnonoruit: BUHOM. JlaGopatopust 3nHanuii, 2012 (2009). — 357 c. : wn. — (OcHOBBI
WH(POPMAITMOHHBIX TEXHOJOTHH). (6 7K3. B OMOIHOTEKE).

Cnncok aBTOPCKHX METOAUYECKHUX Pa3padoToK.

1. CoopHUK 3a7aHuil Ha JTabopaTOpHBIE PAOOTHI MO TUCIUTIIHHE «MHKPOMPOIIECCOPHBIE
CUCTEMBI» PacIoOJIOKeH Ha caifTe Kadeaph:
https://sites.google.com/site/kafeimt/bakalavriat/osnovy-informacionnoj-elektroniki
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JIMCT PETUCTPAIIMU UBMEHEHUUA
IToanuce ara
Homepa cTpanun HanMeHoBaAHME IIUCH, A
Homep Bcero ®.1.0. BHecuiero BHECEHUS Jara
u Ne ToKyMeHTa,
M3MCHCH| p3MeH| 3aMeHe | HOBBI| aHHynup | CTPAHHL B BBOIIIIETO WU3MCHCHHUS B W3MCHCHHS B | BBCICHHUS
us AHHBIN AHHBIN HU3MEHEHUs
€HHBIX | HHBIX X OBaHHBIX |HAOKYMCHTC H3MCHEHHS bi bl
IK3EMILIP SK3EMIUIIP
1 2 3 4 5 6 7 8 9 10
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