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1. EJIM 1 3AJIAYHU OCBOEHUSA JUCIUITJIMHBI

Leabio sBIsSETCS MOATOTOBKA OOYYaIONMIMXCS K HAYYHO-HCCIIENOBATENbCKON NIEATEIBHOCTH IO
HarnpasiieHnuto MaructpaTypsl 11.04.04 «DnekTpoHrUKa U HAHOAJIEKTPOHUKA» MOCPEICTBOM 0OECTICUCHHS
3TanoB (GopMupoBaHUs KoMneTeHuui, nmpexycMorpeHHbix @I'OC, B yacTu NpeaCTaBICHHBIX HUXKE 3Ha-
HUW, yMEHUHN U HaBBIKOB.

33}13‘-[1/12 HU3YUYCHUC MOHATHUMHOTO amnrmapara JUCHUIINIMHBI, OCHOBHBIX TCOPCTHUIYCCKUX ITOJIOKCHUH
U METOAOB, IPUBUTHUC HABBIKOB IIPUMCHCHUS TCOPECTUIYCCKUX 3HAHUU AJI PCHICHUS MPAKTUYCCKUX 3aaa4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna b1.B./IB.01.01 «IIporpammHoe obecriedeHre MUKPOIPOIIECCOPHBIX CUCTEM» OTHO-
CUTCS K 00513aTebHON YaCTU IPOrPaMMBI.

Jlns u3ydeHusl NaHHOM AMCUUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHMs M HaBbIKH, (opMupyemble
npeamectTpyommMu aucuuruimaamu: b1.B.01 «MukponporieccopHbie CHCTEMBD.

[lepeyenp mocienyromuX TUCUMIUIMH, AT KOTOPBIX HEOOXOIUMBI 3HAHMs, YMEHHS U HaBBIKH,
dbopmupyembie nanHou mucrumuimHoi: b2.B.03(H) «Hay4ano-uccnenoBarensckas padora», b3.01 «Ilox-
TOTOBKA K 3alIUTE U 3aIlUTa BBITYCKHOM KBaTU(UKAIMOHHON pabOTh».

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIJIMHBI

OcBoeHMe QUCLUUIUIMHBI HANpaBJIeHO Ha (DOPMUPOBAHHE JIEMEHTOB CIEAYIONMX KOMIIETCHIUH B
cootBercTBUU ¢ ®PI'OC BO u OIl BO no nanHoMy HarpaBI€HHIO TOATOTOBKH:

IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00yUeHUs 1O JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIHii

NHaukaTopbl 10CTHKEHUS

Komnerennus "
KOMIIeTEeHIIN

Pe3ynabTaThl 00yueHus

3naer: Kak opraHn3oBbIBaTh SKCIIEPUMEHTAIIb-
HBIE MCCIIEOBAHUS C TPUMEHECHUEM COBPEMEH-
HBIX CPEICTB U METOJIOB

Ymeer: Opranu3oBbIBaTh KCIIEPUMEHTAIBHBIE
WCCJIEJIOBAHNUS C IPUMEHEHHEM COBPEMEHHBIX
CPEACTB ¥ METOHOB

Baageer: Merogamu oOpraHuzanMy  SKCIIEpU-
MEHTAJIBHBIX MCCIENOBaHUM C TpUMEHEHHEM
COBPEMEHHBIX CPEACTB

3Haet: Kak npoBOAUTh 3KCIIEPUMEHTAIbHBIE
WICCJIEJIOBAHNUS C IPUMEHEHHEM COBPEMEHHBIX
CPEACTB U METOAOB

Ymeer: [IpoBoauTh 3KCIIEpUMEHTATBHBIE HC-
CJICZIOBaHUS C IPUMEHEHNEM COBPEMEHHBIX
CPEACTB U METOAOB

Buaneer: Metonamu npoBeAEHUs 3KCIIEPUMEH-
TaJbHBIX HCCIEIOBAHUH C IPUMEHEHHEM CO-
BPEMCHHBLIX CPEACTB U METOJJ0B

IIK-1.1 Opranu3oBBIBaeT 3KCIIe-
pUMEHTaIBHBIC UCCIICIOBAHUS C
MIPUMEHEHUEM COBPEMEHHBIX
MK-1 CnocoOeH k op- | CpeACTB U METO/I0B

TaHW3aIMH U TIPOBe-
JICHUIO DKCIIEPUMEH-
TaJbHBIX UCCIIECIOBA-
HUH C IPUMEHEHHUEM
COBPEMEHHBIX CPEJICTB
A METOJ0B IIK-1.2 ITpoBOaUT 3KCTIEPUMEH-
TaJbHBIE UCCIECAOBAHUS C IPUME-

HCHUEM COBPEMECHHBIX CPEACTB U
METOO0B
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4. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

CTpyKTypa AMCUMIJIMHBI:

Kypc 1

dopma KOHTpons 3.e. - Wroro akaa.uacos
Cem. 1 Cem. 2

WNHpekc

HaumeHoBaHMe 3 | zper | 38YET |y | Pede | o, | 3Kkcnep | g | “acos | Skcnep Mo Kowrakr | p | KoWT | oo | mew | mas | mp | kem | P | KT | s | mex | mas | mp | kem | cp | KOWT
MeH cou. pat THOE B 3.e. THoe nnany Yacbl ponb ponb pone

51.8.4B.01.01

MporpaMMHoe o6ecreyeHne MAKPONPOLIECCop- 2 2 3 3 36 108 108 34 65 9 3 18 16 65 9
HbIX cucTem

OBO3HAYEHMUAA:

Buabl npoMeskyTOYHOM aTTecTAUMM (BHABI KOHTPOJIA):
OK3 — DK3aMEH,;

3a0 — 3a4eT ¢ OLIEHKOMH;

3a — 3a4erT;

Buasi pador:

KonTakT. — KoHTakTHas paboTa 00y4arouxcs ¢ MpenoiaBaTesieM;
JIex. — NEeKIMOoHHbBIC 3aHATHS,

Jla6. — nmaGopaTopHbie pabOTHI;

[Ip. — npakTryeckue 3aHATHS;

KPIT — kypcoBast paboTa (KypcoBOM IPOEKT);

PI'P — pacuerHo-rpadudeckas padora (pedepar);

CP — camocrosiTenbHas paboTa CTy/I€HTOB;

3.e. — 00BEM TUCIUTUIMHEI B 3a4C€THBIX ¢IHHUIIAX.
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Conep:xaHue TMCUMILUIUHBI:
No HanMeHoBaHHe BU0B 3aHATHI U TEMATHK, COJAEPKAHNE

1 JIEKIIMOHHBIC 3aHATHS 9 mT. o 2 yaca (18 gac.):

Jlexkuus 1. ApXUTEKTypa COBPEMEHHBIX MUKPOIPOIIECCOPHBIX CUCTEM.

Jlexnus 2. Kitaccudukarus u 0030p MUKPOKOHTPOJIIIEPOB.

Jlexnus 3. Kiaccuduxarus u 0030p MEKPOKOHTPOJIIEPOB.

Jlexknus 4. CTpyKTypHas 1 00bEKTHO-OPHEHTUPOBAHHAS MMapaurMbl IPOTPAMMHPOBAHUS.
Jlexkuus 5. Metogosorun pa3paboTKu MPOrpaMMHOTO 00ecTieueHust Il MUKPOKOHTPOJLIEPOB.
Jlexuus 6. AnmapaTHble ¥ IPOTPaMMHBIE CPECTBA OTJIAIKH.

Jlexmus 7. Untepdetic JTAG.

Jlexuus 8. TexHOIOTHS OTIAIKK IPOTPAMMHOTO 00ECTICUSHSI TSl MUKPOKOHTPOJLIEPA.
Jleknus 9. AmmmapaTHast ¥ IporpaMMHas pean3aliisa TOUeK OCTaHOBA.

2 nabopatopHble paboThl 4 wT. 1o 4 vaca (16 yac.):

JlagopaTopHas padora 1. 3HaKOMCTBO €O cpefoit pa3paboTku. [IpUHIHUITEI TPOSKTUPOBAHUS MUK-
POIIPOLIECCOPHBIX CUCTEM.

Jla6opaTopHas padora 2. II3mMepeHne BpeMEHHBIX HHTEPBAJIOB.

JlabopaTtopHas padora 3. YpaBieHHUE HIarOBLIM JIBUTATEICM.

JlaGopaTopHnas padora 4. DopMHUPOBAHUE 3BYKOBBIX CUTHAJIOB.

3 CaMoCTOsITEIbHAS paboTa CTYACHTOB! yac.
3.1. U3yueHune matepuanoB JeKIUH 32
3.2. [loaroroBka K J1abopaTOpHBIM paboTam 33
Bceero: 65
3.3. [loaroroBka K 3a4eTy 9

Tekymmii KOHTPOJIb: [IMCEMEHHBIM KOHTPOJIBHBIM ONPOC MO M3YYEHHOMY TEOpETHYE-
CKOMY MaTepHajy U MOJTy4eHHBIM NPAaKTUYECKUM HaBbIKaM MIPOBOJIUTCS HA JJaOOPATOPHBIX 3aHs-

THSIX.
5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
No .
w/n Buapl yueOHbIX 3aHATHH Oo0pa3oBaTesibHbIE TEXHOJIOTUH
1| ek HHTepakTHBHAS JTEKIHS (JIESKIIUS-BU3YJTA3AIIH ).

I/IHI[I/IBI/II[yaJII)HI)Ie U TPYNIOBBIC KOHCYJIbTAIUU 110 OTUCIUIIIINHE.

TexHONOTHsT BBIMONHEHUST JTA0OPATOPHBIX 3aMaHUM HHIUBHUIY-
2. | JJaboparopHnas pabora aIBHO.
Jomyck k J1abopaTtopHoii padoTe.

HNHpopMaImoOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH (JOCTYI K
CamocrosiTenpHas paboTa CTy- bop y ( y

3. OUOC dummana, k ObC dummana, mocTyn Kk HHGOPMAITHOHHO-
JICHTOB (BHEAYAUTOPHAs)
MCTOAUYCCKUM MaT€puajiam 1o I[I/IC]_II/IHJ'II/IHG).
KonTpons (mpomexyrouHas at-
4, P (np Y TexHoyorus yCTHOTO OIpoca.

TECTAlMA: 3a4CT UIIN 3K3aMCH)
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6. OHUEHOYHBIE MATEPHUAJIBI VISl TEKYIIHEI'O KOHTPOJIA U
MNPOMEXYTOYHOM ATTECTAIIMU JJ151 OIEHKU KAYECTBA
OCBOEHMSA JMCIIUITVIMHBI

(DopMa HpOMe)KYTOqHOﬁ aTTecTallMy IO HACTOSIIEH TUCITUIIIINHE — 3a4eT C OLICHKOM.

[IepeueHs BOIPOCOB K 3a4ETY
Koowt u cucmemvl cuucnenus

1. Io3unmonHsle koAbl J[BonuHas cucrema cuucienus. [IpeacraBneHue menbix u JpoOHBIX MO-
JIO)KUTETFHBIX YHCE B JABOMYHOW cUCTeMe cuucieHus. llepexon w3 ACCATUYHONW CHCTEMBI
CUMCIICHUS B IBOMYHYIO U OOpaTHO.

2. CucrteMbl CYUCICHHS C APYTUM OCHOBAaHUEM: IIECTHAIIATUPUYHAS U BOCBMHpPUYHAS CHCTE-

MBI CUHMCIICHHUS.

[IpencraBienue orpunaTeabHbIX yucen. OOpaTHBIA U JOTOTHUTEIBHBIN KOJIBI.

4. BaiitoBble (BochbMHOUTHBIE) AaHHbIe. Llenoe Ge3 3Haka u co 3HaKOM ((hopMaTthl U Beca OT-
JeNbHBIX pa3psioB), naHHble B opmare ASCII.

5. JIBouuyHO-KOoAMpoBaHHbIe AecaTuyHble (BCD) nanHbie B ymakoBaHHOM M HEYMaKOBAaHHOM
(dbopmarax.

6. IlocnoBubie (16-6uTHbIe) naHHble. [[nuHHOE 1enoe 6e3 3Haka U cO 3HAaKoM. PacronokeHue
0aifToB cii0Ba B NaMATH ¢ OaliTHON OpraHu3aluen.

7. MamuHHOE NpeACTaBICHUE NEUCTBUTEIBHBIX yncesl. PopMaT OJUHAPHON U JIBOWHOU TOYHO-
CTH JaHHBIX C INIaBaIOIIECH TOYKOM.

8. OcCHOBHBbIE OIepalyy ¢ ABOUYHBIMU YHCIIAaMU Ha MpUMepe OaTOBBIX JaHHbBIX.

(O8]

OcnosHule d1emenmsl Yu@ppoeou cxeMomexHuKu

9. O6o3naueHne UPPOBOTO FIECKTPOHHOTO KOMIIOHEHTA.

10.3 moaenu u@poBBIX yCTPOHCTB.

11.OcHOBHBIE TOTUYECKHUE FTEMEHTHI.

12.bydepsl onHOHANpaBIeHHBIE U JAByHanpaBieHHble. [Ipumenenne 0ydepoB B MUKpompoLec-
COpHBIX CHUCTEMAX.

13.KomOuHannonnslie nuppoBsie ycTpoicTBa. JlemudpaTopsl, MUppaTOpsl, MyJIbTUILIEKCOPHI U
WX HUCIIOJIb30BaHUE B MUKPOMPOIIECCOPHBIX CUCTEMAX.

14.KomOunannonnsle mudpossie ycrpoiictBa. KomnapaTopsl KOZ0B, CyMMaTOPBhl, UX MCIIONIB30-
BaHHE B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

15.Cucremsl TakTupoBanusl. KBaplieBble reHepaTopbl NPSIMOYTOJbHBIX UMITYJIbCOB.

16.1ludppoBele  ycTpolicTBa ¢ BHYTpeHHEH mamsAThIO  (mociemoBarenbHOCTHRIE  [IVY).
ACHUHXpOHHBIN cTaTudyeckuid RS-tpurrep.

17.D-tpurrep co craTudecKuM CHHXpoBXo oM (3amienka, LATCH).

18.D-Tpurrep ¢ IMHAMUYECKUM CHHXPOBXOJOM.

19.1TocTpoeHne perucTpoB Ha OCHOBE TPUTTEPOB. [lapanienbHblil perucTp U pEerucTp CABUra.

20.TakTupyeMblil NapajlIesIbHbII PErCTP U MapalIesIbHbII pEerucTp-3alleika.

21.0OcHOBHBIE Pa3HOBUAHOCTH CIBUTOBBIX PETUCTPOB U UX HCIOIb30BaHUE 711 PeoOpa3oBaHus
MOCTIeIOBATEIBHOTO IBOMYHOTO KOJIa B MapaUIeIbHBINH U 00paTHO.

22.Cuetnsiii Tpurrep (T-Tpurrep). BHyTpeHHsIsI CTpyKTypa cueTYuKa.

23.Tunsl cueTynkoB. DyHKIINN CYETYNKOB B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

24 . Tumbl Mukpocxem namsatu. Knaccudukaiys 37eKTpOHHON TTaMsITH.

25.ITpumepsl moayneit mamstu. OObeM U OpraHU3AIIHSI TAMSITH.

26.00parieHue kK naMaTi. UTeHHE U 3aITUCh STYEHKH OTePaTUBHON MaMSITH.

27 Ionxmouenue O3V u 113V k mmrHaM MUKpOIPOLIECCOPHON CUCTEMBI.
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28.IIpunHumn padboTs! cTekoBOM naMaTu. CTEK MpH ONepalusix YTEHUS U 3alHCH.
29.AnnapatHasi OpraHu3aIys CTeKa B MaMsATH TaHHbIX.

Obwue npunyunsl NOCMPOEHUsI MUKPONPOYECCOPHBIX CUCTEM

30.00001eHHas cxemMa KOMIbIoTepa. APXUTEKTYPa BEIUUCIUTEILHOW CUCTEMBI.

31.0cob6enHoCTH U(PPOBBIX U AHAIOTOBBIX CUTHAJIOB.

32.JlocTOMHCTBA M HEAOCTATKU LIU(PPOBBIX FNEKTPOHHBIX YCTPOUCTB.

33.IIpeoOpazoBaHie aHAIOTOBBIX CUTHAIOB B IU()POBOI BEIYMCITUTEIEHON CUCTEME.

34.Bunasl 1uppoBbIX CUTHAIIOB.

35.Tunsl HUGPOBBIX YCTPOUCTB.

36.CtpykTypa MHKpONpoLeccCOpHON cucTteMbl. Ee cocrtaBHble 4dactu. [loHsTHE angpecHOro
MIPOCTPAHCTBA.

37.0CHOBHBIE TOCTOMHCTBA U HENOCTATKH MUKPOIIPOLIECCOPHBIX CHCTEM.

38.0OcHOBHBIE TEPMUHBI, UCIIOJIB3YEMBIE ITPU OMUCAHUHM MUKPOIPOLIECCOPHBIX CUCTEM.

39.YmpouieHHas cTpyKTypa LEeHTpaibHOro npoueccopHoro snemeHTa (CPU). OcHoBHbIE QYyHK-
uuu CPU, peanuzyemble Ipy BBIIOTHEHUH TPOTPAMMBI.

40.Pa3znoBunnoctu npoueccopoB:CISC, RISC, VLIW.

41.11IuHBl MUKpPONIPOLIECCOPHOM cUCTEMBI. MylbTUIUIEKCUpOBaHUE HIMH. [IpoOiaemsbl, BO3HUKa-
IOLLME TPU PACIIPOCTPAHEHUH CUTHAJIOB I10 IIIMHAM.

42.®a3bl uKIa 0OMEHa JaHHBIMU B MUKPOIIPOLIECCOPHOM CUCTEME.

43 .ITporpammusiii cuetunk CPU — Program Counter. Ero Ha3zHauenue. BriOopka komaHz u3
nporpaMMHoO# namsati. Ciydan HapyIIeHHs MMOCIe0BaTeIbHON BRIOOPKH.

44 Metonpl peakiuu CPU Ha BHenmHee COOBITHE B MUKPOTIPOIIECCOPHOM CHCTEME.

45 TlpepbiBaHusl B MUKPOIIPOLIECCOPHOI CHCTEME.

46.11psamoit 1OCTyI K TaMsITH B MUKPOIIPOLIECCOPHOM CUCTEME.

47.Apxurekrypa pon Heitmana (IIpurcronckas) MII cucrem, ee 0COOEHHOCTH.

48.I'apBapackas apxutektypa MII cucrtem, ee 0COOEHHOCTH.

49.Cpanenue 'apBapckoit 1 [IpuHCTOHCKON apXUTEKTYP.

50.Muxkpornponeccop, OnpeieIeHHe U CTPYKTypHasi CXeMma.

51.MuKpOKOHTpOJIIEP, ONPEAEICHUE U CTPYKTYpHAs CXEMA.

MK cemeticmea AVR ocho6Hble c8edenus U npocpamMmMuposanue Ha accemonepe

52.Vupomennas ctpykrypHas cxema MK cemeiictBa AVR. CoctaB MK AVR. IlIporecc Bbimnon-
Hennsa xomaunsl B MK AVR.

53.Peructpst MK AVR. Peructps! o01iero HazHaueHus. Peructpei-ykaszarenu.

54.Peructpsl BBOJA-BhIBO/A. 2 cniocoba oOpamieHus kK HUM. Peructp cinoBa coctostusi SREG,
peructp ykasarens creka SP. 1Ix HazHaueHue.

55.Pacnpenenenue namaru MK cemelictBa AVR.

56.Ctex u ero nnnnuanuzanus B MK cemeiictBa AVR.

57.Cucrema komang MK AVR. Hanpasnenus nepecbuiku 1aHHbIX B MK.

58.Meronsl aapecanuu. Perucrposas aapecanus. @opmat komanasl. OOpalieHue K perucrTpam
BBOJIa-BBIBOJIa. AJIpecaliys perucTpoB B MporpaMMax Ha Makpoaccemonepe AVR.

59.Metoas! anpecauuu. Henocpencreennas agpecanus. @opmat koManasl. HermocpencTseHHbIE
oTIepaH]Ibl B IporpamMmax Ha Makpoccembiepe AVR.

60.Metonast anpecanuu. [Ipsmas (abcomrotHast) anpecanus. opmar komanael. KoMaHw! ¢ TIps-
MO ajjpecalmeit B mporpaMmax Ha MakpoaccemoOiepe AVR.

61.Metons! anpecanuu. Kocsenno-perucrposas anpecanust B MK AVR. Ee pasHoBuaHOCTH.

62.Kocsenno-peructponas aapecanus B MK AVR. UreHne KOHCTaHT U3 MaMSATH MPOrPaMM.

63.Ctpykrypa FLASH-namsatu nmporpamm. 2 criocoba ooparieHus K Heu.

64.Cucrema komang MK AVR. KoManapl nepechbiiki JaHHBIX.

7
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65.Cucrema xomang MK AVR. Komanas! apudmeTniaeckoit 00paboTKH TaHHBIX.

66.Cuctema komang MK AVR. KoMaH1bl lornueckux onepanui Haj JaHHBIMU.

67.Cucrema xomana MK AVR. Komanzas! onepanuii Hajg uramu.

68.Cucrema komang MK AVR. KoMaHapl 0€3yClIOBHBIX MEPEXOI0B U BHI30BOB MOJAMPOTPAMM.
W3meHeHus B cTeke MpH BbI30BaX MOANPOTpaMM M BO3BpaTax U3 HUX.

69.Cucrema xomann MK AVR. KoMaHb! yCIIOBHBIX IEPEX0J0B, UX OCHOBHBIE TPYIIIIHIL.

70.CtpykTypa nporpamMmmbl Ha MakpoaccemoOiepe AVR.

71.0OcHOBHBIE TUPEKTHUBBI MakpoaccemOnepa AVR.

72.Cnoco6sr 00Mena CPU ¢ BHEITHUMH yCTPOHCTBAMH.

73.IIpepbiBanus B MK AVR Atmegal6. O6mnacts BektopoB Flash-nmamsitu. ®opmat BekTOpa.
O06paboTka anmapaTHOTO MpEphIBaHUS U BO3BpaT U3 Hero (ATmegal6).

74.0OcHoBHBIE perucTpbl BBoAa-BbiBoga MK AVR, ynpasisomue BHEITHUMH TPEPbIBAHUSIMU.

75.I1IporpaMMHast peanu3anus CUeTYnKa BHEITHUX COOBITUIN C UCIIOI30BAaHUEM BXO/Ia BHEITHETO
3arpoca NpepbIBaHusl.

76.I1apannensHble opThl BBOJA-BeIBoJa MK AVR. VhpouenHas cxema oOMeHa nHdopmanuei
nporeccopa MK 1 oTaenpHbIX TMHUN TOPTOB BBOJIA-BBIBOJIA.

77.KoHurypanust nmapaiebHBIX TOPTOB BBOJA/BBIBOJA. [IporpaMMupoBaHue OTIENBHBIX JIH-
HUIl OPTOB Ha BBOJ U BBIBOA MH(popmaruu. IlogknroueHre BHYTPEHHUX MOATATHBAIOIIUX
PE3UCTOPOB K BHEIIHUM BBIBOJIaM MOpPTA.

78.ITporpammusiii T-Tpurrep, cpabatbiBaroniuii Mo nepeaHeMy (GppoHTy, ¢ BXOJIOM U BBIXOJOM
4yepes3 JMHUM NTapaJlIeIbHOTO TIOPTa.

Tunosrle 3agaun

Haiitu cymmy aByx KoHCTaHT A, B, pacnonoxeHHBIX B coceqHux Oaitax Flash-mamstu komanm,
pe3yJbTaT 3anmucarh B OalT cerMeHTa JaHHBIX ¢ CUMBOJIMYeCKUM uMeHeM «C», anpecom 0x60.

1. Cnoxurs 2 16-pa3psaHbIX uncia, pacnojoxkeHHeIM B SRAM no agpecam 0x0060, 0x0062
(cumBommueckue nmena Addl, Add2). Pesynbrar 6e3 mpoBepKH MEpPEnoJHEHHs OTIIPABUTH B
AIT SRAM c anpecom 0x0070 (cumBonmueckum umenem SUM).

2. 3arpy3uTh 3 0aWTOBBIX YHWCIA, 33J]aBa€MbIX HEMOCPEICTBEHHO, B 3 cocennue suekiku O3V,
HauyuHas ¢ aapeca 0x0070, ucnonb3ys NpAMYIO aipecaluio.

3. 3arpy3uth 3 0alTOBBIX YHCIA, 3aJaBa€MbIX HEMOCPEJICTBEHHO, B 3 cocenanue siueiiku O3Y,
HayuHas ¢ aapeca 0x0060, ucnoib3yst KOCBEHHO-aBTOMHKPEMEHTHYIO aJpecaliuio.

4. 3arpy3uTh MOCIEI0BATEIHHOCTh HapacTaromux 8-0utHeix uncen 0,1,2,3...255 B O3V, nauu-
Has ¢ agpeca 0x0060. Mcrnonb30BaTh KOCBEHHO-aBTOMHKPEMEHTHYIO aIpeCaluio.

5. Hamucate nmporpaMMy BBIYHCIICHHSI aOCOTIOTHON BETUYMHBI PA3HOCTU OJHOOAWTHBIX YHUCEI
(a-b) — a, b 3ax-cs HemocpeCTBEHHO, a0COMIOTHAS BEJMYMHA pa3HOCTU coxpansieTcs B ST
SRAM c anpecom $60, cumBonmueckum nmeHeM SUB_ABS.

6. Cuurare MaccuB U3 10 GaliTOBBIX KOHCTAHT, pacnonokeHHbIXx B CSEG, HauMHas ¢ ajapeca
ArrayC wm ortnpaButh ero B DSEG, nHaumHas c azapeca ArrayD. ArrayC=0x0100,
ArrayD=0x0070.

7. Hamucate mporpamMmy peanm3aliidyd aaroputMa padbotel T-Tpurrepa, OnmpOKHIBIBAIOIIETOCS
no nepeaHemy GppoHty cunxpocurnana. BeiBogsl T-tpurrepa: INT1 (PD.3) - Bxox "C" (Tak-
TOBBII curnain), PD.0 — Beix. "Q".

8. HamucaTte mporpammy peanuzanuy alroputMa padoThl C4ETHOTO T-TpHUrrepa, onpoKuIbIBa-
forerocs mo nepeaemy ¢ponrty cuaxpocurtana PB,4 - Bxox "C" (takToBsiii curnain), PB,0
— BBIX. "Q"

9. Hamucatp nporpamMmy ajis peaqu3alud OAHOOAWTHOTO CYETYMKA BHEITHUX COOBITHH — Tie-
penaux ¢ppoHTOB curHaia Ha Bxoze PB,0. 3nauenue cuetunka BeIBOAUTH B mopT C.
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10. Hanucatp nmporpaMmy Ui peanu3anuy OJHOOANTHOrO CYETUHKA BHEIIHUX 3alIPOCOB IIPEPHI-
BaHus INT1 — nepenHux GpoHTOB cUrHajia. 3HaueHUE OJHOOAWTHOrO CUETYHMKA 3alpOCOB
BBIBOAUTH B TIOpT C.

11. Hanucate mporpaMMmy peryjaupyeMol BpeMeHHOW 3axepxkku 1...255 Mkc. 3HaueHue 3a-
JIEP>KKHU B IIEJIOM YHCIIe MUKPOCEKYH/ 3aaaercst 0aitom B peructpe R20. TakroBas yactoTta
MUKpOKOHTpoJuiepa 8 MI .

12. K mmagmuMm paszpsigam nopta C mukpokontposuiepa (PCO...PC6) nmoakmroden cemmucer-
MEHTHBIH MHIUKATOp ¢ o0muM karonoM. K crapmemy paspsay PC.7— kHomka, BTOpoil BbI-
BOJI KOTOpPOM MoJKIIOUeH K npoBony «OOmmit». Hanucats mporpamMmy, npH BbIIOJHEHUH
KOTOPOI MPOMCXOIUT ClIEAyIollee: MPU HAXaTOM KHONKE HAa MHIMKATOPE HHAULUPYETCS

OykBa «H», mpu omxkatoit — OykBa «O».
U1
RESET PCO/SCL

23 PC N >

PC1/SDA =3/ —F¢;
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B ¢dwmane ucnonb3yercst cucrema ¢ TpaJWIMOHHON IIKAJIOH OIEHOK — «OTIUYHOM,
«XOPOIII0», «YIOBIETBOPUTEIHHOY», «HEYOBICTBOPUTEIBHO», «3aUTEHO», «HE 3a4TeHO» (Ia-
nee — nATHOAUIbHAS CUCTEMA).

[Ipumensiemble KpUTEpUU OICHUBAHHS MO JUCIHUIUIMHAM (B COOTBETCTBUHM C MHCTPYK-
tuBHBIM nucbMoM HUY MOBU ot 14 mast 2012 roma Ne M-23):

Ounenka Kputepun oneHKn pe3yibTaToOB
10 AMCHHUIINHE 00y4yeHus 1o AUCUMILVINHE
BricTaBnsercss oOydaromemycsi, 0OHapY>KUBIIEMY BCECTOpDOHHEE, CHCTeMa-
THUYECKOE U TTyOOKOE 3HaHUE MaTepHaloB U3YYEHHON AUCIMIUIMHBI, yMEHHE
CBOOO/IHO BBITIONHATH 3a/laHusl, MPEIyCMOTPEHHBIE MPOTPaMMOM, YCBOUB-
IIMHA OCHOBHYIO U 3HAKOMBIW C JIOTIOJIHUTENIBHON JIUTEpaTypor, peKOMEH 10~
/ BaHHOW pabodel MporpaMMol TUCHMIUIMHBI; MPOSBUBIIEMY TBOpPYECKHE
:ggf::oo» CHOCO6HOSTI/I B TOHMMaHUH, H3JI0)KEHUH W UCIOJIb30BAHUM MaTepHalIOB
(oTiHaHO)»/ M3YY9EeHHOW TUCIUILTAHBI, Oe3yIPedHO OTBETUBIIEMY HE TOJBKO Ha BONPOCHI
OmsieTa, HO ¥ Ha JIOMOJHUTEIBHBIE BOMIPOCH! B paMKax paboueil mporpaMmbl
(GATCHOY JUCHUIUINHBI, PABUIBLHO BHITIOJHUBIIEMY IMpakTudeckoe 3ananue. OieHka
M0 JUCIUILINHE BBICTABISIOTCS OOy4YaromeMycs ¢ YY4ETOM pe3yJbTaToB Te-
KYLLEro KOHTPOJIS.
Kommerennuu, 3akperui€éHHBIE 3a TUCHUIUIMHOW, c(opMUpOBaHBEI Ha
YPOBHE — «3TAIOHHBINY.
BricTaBngercs oOyuaromiemycsi, OOHapy>KMBIIIEMY TOJHOE 3HAHHE MaTepua-
«XOPOIIOY/ Jla U3yYEeHHOW IUCIUIUIMHBI, YCIEUIHO BHINOIHSIOMIEMY MPEIyCMOTPEHHbIE
«3a4YTEHO 3a/laHusl, YCBOMBILEMY OCHOBHYIO JTUTEpaATypy, PeKOMEHIOBaHHYO paboueit
(xoporto)»/ MPOTPaMMON ITHUCIUTIINHEL, TIOKa3aBIIEMy CHCTEMaTHYECKUI XapakTep 3Ha-
«3a4TEHO» HUH 10 AMCUUITIMHE, OTBETHBLIEMY Ha BCE BONPOCHI OmieTa, MPaBHILHO
BBINIOJIHUBIINN MPAaKTHYECKOE 33JaHHE, HO AOMYCTUBIIMM IpPU 3TOM He-
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Onenka KpuTtepum ouneHKHu pe3yaibTaToOB
MO JMCIHUILINHE 00y4eHHUsI N0 TMCHUILINHE

MPUHIUTHATEHBIE OMUOKK. OlleHKa M0 JUCIHIUIMHE BBICTABISIOTCS 00yYa-
IOLLEMYCS C YUYETOM PE3yNbTATOB TEKYIIErO KOHTPOJISL.

Kommerennuu, 3akperui€éHHBIE 3a TUCHUIUIMHOW, c(OopMUpOBaHBI Ha
YPOBHE — «IIPOJABUHYTHINY.

BricTaBnsercss obydaromiemycsa, oOHapYXKHBIIEMY 3HAHHE MaTepuana H3y-
YCHHOHM MUCIMILIMHBI B 00beMe, HEOOXOAMMOM JUIs AalibHEeHIeH y4eObl U
MPECTOAIIeH padoThl MO MPOQECcCHH, CIPABISIONIEMYCS C BBIIOJIHEHUEM
3a/IaHAi, 3HAKOMOMY C OCHOBHOH JTUTEPATyPOH, pEKOMEHIOBAHHON padoueit

«YI[OBJ'ICTBOpI/ITeJ'ILHO»/ HpOI‘paMMOﬁ JUCHUILIMHBL; JOIMYCTHUBIIEMY HOTPEIIHOCTL B OTBETEC Ha TCO-
«3aureHOo (YJIOBIIETBOPHU- | PETHUYECKUE BOMPOCHI W/WIIM MPHU BHITIOJHECHUH MPAKTUYSCKUX 3aJaHul, HO
TEITHHO )»/ obnagaroneMy HEOOXOIUMBIMH 3HAHUSAMH JJII MX YCTPAaHCHHS IO PYKO-
«3a4YTCHO» BOJICTBOM IIp€riogaBaTelid, 60 HCIIPaBUJIBHO BBIIIOJHUBIIEMY IIPaKTUYC-

CKOE€ 3a/JlaHde, HO IO YKa3aHUIO TPEIoJaBaTelisi BBHIIOJHUBIIEMY IPYTHE
MPAaKTHYECKUE 3a/IaHUS U3 TOTO K€ pa3jena TUCIUILTUHBL..

Kommerennuu, 3akpemi€éHHble 3a AWCHUIUIMHOW, C(HOPMHUPOBaHBI Ha
YPOBHE — «IIOPOTOBEIIY.

BeicTaBisiercst oOyuaromemycsi, OOHapy>KHBIIEMY CEpbe3HbIC MPOOENbI B
3HAHUSAX OCHOBHOTO MaTepuaja W3Y4YEHHON AWCLUIUINHBL, JOMYCTHUBIIEMY
MIPUHOUIIAAIIBHBIC OHII/I6KI/I B BBIIIOJTHCHUU SaI[aHHﬁ, HC OTBCTUBLIEMY Ha BCC
BOIIPOCHI OHMJIETa M JIOTIOJHUTEIBHBIC BOIPOCHI M HEMPABUILHO BBITOJIHUB-
IeMy TPaKTHYECKOe 3a/1aHue (HEMpPaBUIbHOE BBIMOJIHCHHE TOJIBKO MPAKTH-
YECKOTo 3a/IaHUsl HE SBISCTCS OJHO3HAYHOM NPHYMHOI ISl BBICTABIICHUS
OIIGHKH «HEYIOBJIETBOPHUTEIbHOY»). Kak mpaBumiio, orieHKa «HEeyI0BJIETBOPH-
TEJBHO CTABUTCS CTYJCHTaM, KOTOPbIE HE MOTYT MPOAODKHTH OOYUCHHUE T10
00pa3oBaTenbHOI mporpaMme 0e3 JOMONHHUTEIBHBIX 3aHATHI 1O COOTBET-
cTBytomeil nucnummuHe. OIeHKa Mo JUCIUIUIMHE BBICTABILIIOTCS 00ydJaro-
IEMYCs C YYETOM Pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.

KowMmreTeHn# Ha ypOBHE «IIOPOTOBbIi), 3aKPEIIEHHbIC 32 AUCLHUIUINHOM, HE
c(OpPMHPOBAHBI.

«HCYHOOBJICTB OpI/ITeJ'H:HO»/
HC 3a4TCHO

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Y4eOHoe 1 y4eOHO-1200paTOpPHOE 000pyI0BAHHUE
VY4aeOHast ayAUTOPHs ISl TIPOBEICHUSI 3aHATHI JIEKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYTITOBBIX
U MHAMBUYaJbHBIX KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U MPOMEXKYTOYHOH aTTecTally, OCHa-
IICHHAs:
- CIIeUUaIM3UPOBAHHON MeOesblo; JOCKOW ayIUTOPHOM; AEMOHCTPALIMOHHBIM O000PYAOBaHHEM:
NePCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTallMOHAPHBIM) TPOSKTOPOM.
Crnenuanu3upoBaHHas yuyeOHas ayJuToOpus i 1a0opaTopHBIX paboT «OCHOBBI MUKPOIIpOLEC-
copHo#t Texaukmn» b-308, ocHaienHas:
- CHIEIMATM3UPOBAHHOM MeOebI0; JOCKOW ay TUTOPHOM; MepCOHATLHBIMU KOMITBIOTEPAMU;
- yaeOHO-1abopaTOpHBIMH cTeHIaMU « OCHOBBI TU(PPOBON TEXHUKIY.
Jlnist caMoCTOATENIbHOM paboThl 00yUaroMmUXCsl M0 AUCUUIUIMHE HCIIONIb3YEeTCs MOMEIEHHE IS
CaMOCTOSATENIEHON PabOThl 00YUaIOIINXCSl, OCHALICHHOE:
- CTICIMAIM3UPOBAHHON MeOesbI0; TOCKON ayTUTOPHOM; IEPCOHATBHBIM KOMITBIOTEPAMH C TTO/I-
kiroueHueM k cetu «Muarepaer» u nocrynom B DUOC dunmana.

IIporpammHoe obecnieyeHue:
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1. Microsoft Windows (JIMIIeH3MOHHOE TTPOTPaAaMMHOE 00eCTIeueHHeE);

2. STMicroelectronics STM32CubeF4 (Gecinataoe I10, noctynHoe it 3arpy3ku ¢ caira
(GupPMBI-IIPOU3BOAUTENST MUKPOKOHTPOJIEpPOB http://www.st.com/stm32cube).

3. CooCox ColDE (nuuensust BSD).

8. OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TPOLECCA JJI5 JINLL
C O'PAHUYEHHBIMH BO3MOKHOCTSAMMU 31I0POBbSA U UHBAJINIOB

B xoxe peanuzanuu JUCIUIUIMHBI UCTIOIB3YIOTCS CIEAYIONINE JOMOTHUTEIbHBIE METOIBI
00y4YeHHsI, TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U TMPOMEKYTOYHON aTTeCTallui 00ydJaIOINXCs B
3aBHUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOCHHOCTEH:

JJIS1 CJIeNbIX M C1a00BUASIIINX:

- Jexuuu OoGOPMISIOTCS B BHJE SJEKTPOHHOTO JOKYMEHTA, JOCTYMHOTO C IOMOIIBIO
KOMITBIOTEpA CO CIEIHATN3UPOBAHHBIM ITPOrPAMMHBIM 00eCIieueHUEM;

- MUChMEHHBIC 3aJ]aHMsl BBITIOTHSIOTCS Ha KOMIBIOTEPE CO CHEIUAIU3HPOBAHHBIM TPO-
TrpaMMHBIM 00€CIIEeYeHNEM, WITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHAWBUyallbHOE paBHOMEpHOE ocBenieHune He meHee 300 JItoKc;

- JUIS BBITIOJIHEHUS 33/JaHUSI TIPU HEOOXOTUMOCTH IPEIOCTABISIETCS yBEIHMUMBAIOIICEe
YCTPOMCTBO; BOZMOYKHO TaKKe UCIIOJIb30BaHHE COOCTBEHHBIX YBEINYMBAIOIINX YCTPOUCTB;

- MIUCHMEHHBIC 3aJaHus OPOPMIISIOTCS YBEIMICHHBIM MIPUPTOM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOM (hopMe WIIM BBITIOJHAIOTCS B MUCHbMEHHON (op-
M€ Ha KOMITBIOTEpE.

AJISl TJIYXHMX H CJIa00CAbIIIAIINX:

- KK OOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3a/1aHHUs BBIMOJIHIIOTCS Ha KOMITbIOTEpE B MUCbMEHHOU dopMme;

- 9K3aMEH U 3a4€T MPOBOJATCS B MMCbMEHHOH (hopMe Ha KOMIBIOTEPE; BO3MOXKHO TPOBE-
JeHre B (popme TeCTUPOBaHMS.

AJIS JIML ¢ HAPYLIEeHUSIMHU OTIOPHO-ABUTraTeIbHOIO annapara:

- Jexuuu oGOpPMIISIOTCS B BHJIE 3JEKTPOHHOTO JOKYMEHTA, JOCTYIMHOIO C IOMOIIBIO
KOMITBIOTEpA CO CIEIHMATM3UPOBAHHBIM ITPOrPaMMHBIM 00eCIieueHUEM;

- NMUChbMEHHBIE 3aJ]aHMsl BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CHEIUAIU3HPOBAHHBIM MPO-
IpaMMHBIM 00€CIIeYeHUEM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOM (hOopMe WIIM BBIMIOJIHAIOTCS B MUCbMEHHON (op-
M€ Ha KOMIIBIOTEPE;

- UCTIOJIB3YETCs ClienuaibHas yueoHas ayautopus s auil ¢ JIOB3 — ayn. 106 rmaBHoTO
yuebHoro kopmyca 1o aapecy 214013, r. CmoneHck, DHepreTudeckuii mp-1, 1.1, 31anue sHepre-
TUYECKOTO0 MHCTUTYTa (OCHOBHOW KOPIYC).

[Tpu HE0OXOAMMOCTH TIPETyCMAaTPUBAETCS YBEITMUCHUE BPEMEHH ISl TIOATOTOBKU OTBETA.

[Ipouenypa npoBeaeHUs TPOMEKYTOUHON aTTeCTAllUH JIJIsl OOYYalOUIMXCsl yCTaHABIUBA-
eTcs ¢ yu€TOM UX WHAMBHUIYaJIbHBIX NMCUXO(PHU3MUECKUX ocoOeHHocTel. [IpoMexyTouHas arre-
CTaIlMsl MOXET IMPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipu npoBeneHUM MpOLEAYpPbl OLIEHUBAHUS PE3yJIbTATOB OOyUeHUs MpeaycMaTpUBaeTCs
HCIIOJIb30BaHNE TEXHUYECKHUX CPEJCTB, HEOOXOIUMBIX B CBSI3U C MHAMBUAYATbHBIMU OCOOEHHO-
CTSIMHM OOydYaromuxcs. OTH CPeACTBa MOTYT OBITh MPEJOCTaBICHBI (PUINAIOM, WM MOTYT HC-
M0JIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenue mpoueaypsl OLCHUBAHUS PE3YJIBTATOB O0YUYECHHUS JOIMYCKACTCS C MCIIONIB30-
BaHUEM JHMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.
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ObecnieunBaeTcst 10CTYN K MH(POPMALMOHHBIM U OMOJIMOrpaduyecKUM pecypcaMm B
cetu UHTepHeT 1151 Kaxkaoro o0yuatomierocst B popmax, afanTHPOBaHHBIX K OTPAHUYEHUSAM UX
3II0POBBSI U BOCTIPHATHS MHPOPMALIH:

AJIS cJIenbIX M CJIa00BHSIIIHX:

- B meyaTHOU (popMe yBEIUYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunoaiina.

AJIS TIIYXUX U €J1200CAbIIIAIINX:

- B IeyaTHou popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

AJs 00Y4YaIOLIHUXCHA ¢ HAPYIIEHUSIMH ONOPHO-IBUTATEJILHOI0 annapara:

- B Ie4aTHoi popme;

- B OopMe IEKTPOHHOTO IOKYMEHTA;

- B popme ayaunodaiina.

9. YYEBHO-METOJIMYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

OcHoBHas JiuTepaTypa.

1. T'ypos, B.B. Apxurekrypa MukpormnpoieccopoB : yuedHoe nocobue / B.B. I'ypos. - M. : Un-
tepHeT-YHuBepcuteT Mapopmarmonnsix Texuonoruit, 2010. - 272 c. : Tabmn., cxeM. - (OCHOBBI
UHPOpPMaLMOHHBIX TexHosorui). - ISBN 978-5-9963-0267-3 ; To xe [DnexkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233074 (OBbC «YHuBepcuterckass OudIno-
TEKay).

2. INon6enbckuii, B.B. Kypc nporpammupoBanus Ha si3bike Cu [DNeKTpoHHBINA pecypc] : yueo-
nuk / B.B. ITog6enbckuit, C.C. ®omun. — DnektpoH. nan. — M. : JIMK Ilpecc, 2012. — 384 c.
— Pexxum poctyma: http://e.lanbook.com/books/element.php?pll_id=4148 (3BC Jlaus).

JlomoJIHUTeIbHAS JIUTEpaTypa.

1. HoBukoB FHO.B. OcHOBBI MHKpOIIpOIIECCOPHON TexHUKH : y4ueb.mocooue / 0. B. HoBukos, I1.
K. CxopoboraToB .— 4-¢ u3f., ucnp. — M. : UnTepuet-YHusepcurer Mudopmarmonnsix Tex-
Hosioruit: BMHOM. JlaGopatopust 3nanuii, 2012 (2009). — 357 c. : un. — (OcHoBbI uHbOpMa-
IUOHHBIX TEXHOJIOTHH). (6 3K3. B OMOIHOTEKE).

CnHcoxk aBTOPCKMX METOAMYECKHX Pa3padoToK.
1. CoopHUK 3a1aHNi Ha TAOOPATOPHBIE PaOOTHI IO TUCIUTUIHHE « MHUKPOIIPOIIECCOPHBIC CUCTE-
MBD» PACIIOJIOKEH Ha caiite kadenpsl: https://sites.google.com/site/kafeimt/bakalavriat/osnovy-
informacionnoj-elektroniki
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Hanpasnenue noocomosxu 11.04.04 «dnekmponuxa u HAHOINEKMPOHUKA» S
Ilpoepamma mazucmpamypuol «lIpomviuinennas 31eKmMpoOHUKA U MUKPONPOYECCOPHAS \

MexXHUKay \\VM:;'//' )
PIIJI B1.B.J[B.01.01 «Ilpoepammmoe obecneyenue MUKPONPOYECCOPHBIX CUCTEM )

JUCT PETUCTPALIMYA UBSMEHEHUIA

Homep Howmepa crpanui Beero Haumenosanue |Iloanuce, ®.1.0. Hata Jlata
u Ne ToKyMeHTa, | BHECILErO U3Me- | BHECEHUS U3Me-
WSMCHE- | n3me- | 3aMeHeH- HOBBIX aHHYIMPO- | CTPAHMUIL B BBOJISILLIETO HCHUS B JIAaHHBIW |HEHUS B JIAHHBIN BBCIICHHA
MW |HEHHBIX|  HBIX BAHHBIX | IOKYMCHTC W3MEHEHHUs SK3EMILIAP AK3EMILISAP H3MCHCHIA
1 2 3 4 5 6 7 8 9 10
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