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Pabouas mporpamMma cocraBieHa B COOTBETCTBHH ¢ (OOpa3oBaTeibHBIM CTAHIAPTOM BBICIIETO
oOpazoBanusi HalmoHambHOrO HMCCIIEAOBATENLCKOTO siAepHOTO yHUBepcutera «MUOU» 1o
HanpasieHuto moarotoBku 11.03.04 «OnekTpoHUKa M HAHOZJIEKTPOHUKA» MPOQUIL MOATOTOBKU
«IIpoMBIIIEHHAS] 3IIEKTPOHUKAY.

1 esn ocBOeHMSI y4eOHOH TUCIUIIIMHBI

OCHOBHBIMHA oeJsIMHU Kypca SABJIAIOTCA:
- BBIPa0OTKa y CTY/IGHTOB IMIPEACTaBICHHE 00 MHXKCHEPHOU TOATOTOBKE;
- TEOPETUYECKOE U TIPAKTHUECKOE U3YUCHHE COBPEMEHHBIX MUKPOTIPOIIECCOPOB U
MHKPOKOHTPOJIIEPOB, IPUMEHSIEMBIX B YCTPOMUCTBAX aBTOMATUKH, 3JIEKTPOIIPUBOJIA U
POOOTOTEXHHUKE.

2 MecTo yue0HOIi TUCHMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

B coorBercTBUM € KpPEAUTHO-MOJYIbHOM CHUCTEMOW MOJATOTOBKM OakajaBpoB IO
HanpasyieHnto 11.03.04 «DnexTpoHrKa U HAHOAJIEKTPOHUKa» JaHHasl ydeOHas TUCIUIUIMHA BXOAUT
B BapUMATHBHYIO YacTh OCHOBHOTI'O pa3zeiia 00s3aTebHble JUCHUIIIHHBI.

JlJig ycTiemHOro OCBOEHMSI Kypca Y CTYACHTa IIPH MOIy4YE€HUHU PEIIIECTBYIONIEr0 00pa3oBaHUs
JOJIKHBI OBITH CPOPMUPOBAHBI KOMITETEHIIUH B pe3yJabTaTe U3yYEHUS JUCLMILINH!

«TeopeTnyeckue OCHOBBI ANEKTPOTEXHUKNY,

«TBepaoTenbHas 3JEKTPOHUKA»,

«INEKTPUUECKHUE MAITUHBI»,

«MarHuTHbI€ AJIEMEHTHI AIEKTPOHHBIX YCTPOMCTBY,

«OCHOBBI MUKPOTIPOIIECCOPHOUN TEXHUKU,

«OCHOBBI TPE0OPA30BATEIHBHON TEXHUKI.

OOuienHKeHepHble  HABBIKM,  TMOJYYEHHble TMpuU  u3yueHun  Kypca  «OCHOBBI
MUKPOTMPOIIECCOPHON TEXHUKH», HE TOJbKO TOBBIIIAIOT 0OuIenpodecCHOHaNbHBIN YPOBEHb
oOydJarormerocss, HO M HEOOXOJWMBI I WCIIOJIB30BAHUSA B TIPOIECCE H3YUYCHUS OYyIyIIHuX
CHeIHaTbHBIX JUCIUILIUH.

Jucuumnuaa «OCHOBBI MHUKPOMPOLIECCOPHON TEXHUKHM» u3ydaercs Ha 4  Kypce B 8
cemecTpe. YKa3aHHas AUCLUUIUIMHA SIBISIETCA OJHON M3 BaXKHEUIINX M UMEET KaK CaMOCTOSTEIbHOE
3HaYeHHUE, TaK U sBJseTcsl 0a30i A MOATOTOBKU OakalaBpOB JaHHOTrO HampaBieHus. [laHHas
TUCUMIUIMHA  TO3BOJISIET  cQOpMHUpOBATH 3HAaHUS, HEOOXoAWMble B  MpOodeCCHOHATBHOU
NesITeNIbHOCTH OakKanaBpa.

3. [lnanupyemble pe3yJbTaThl 00yUeHHUs 110 YUeOHOH AUCHHUIIIMHE H HX COOTHOIIEHHE C
IJIAHUPYEMbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTe/JbHON NPOrpaMMblI

3.1. Il.ianupyemble pe3yJbTaTbl OCBOCHHSI 00pPa30BaTeJbHON NMPOrpaMMbl, OTHOCSIIHMECH K
Y4eOHOM TMCUMILTHHE

CornacHo pabGoueMy ydeOHOMY TIJIaHy HampaBlieHHs, B (POPMUPOBAHUU KOMIIETEHIIUH,
KOTOPBIMH JIOJDKEH 001a/1aTh CTYJCHT B Pe3yJIbTaTe OCBOEHUS COJIEp>KaHUs JUCHUILTUHBI «OCHOBBI
MUKPOTIPOIIECCOPHON TEXHHKH», Y4YaCTBYIOT IUCHMIUIMHBI, TEpEeYeHb KOTOPBIX MPHBEAECH B
Tabauie 1.

HpOL[CCC HU3YUCHUA AUCHUILIAHBI HAIIPABJICH Ha (I)OpMI/IpOBaHI/IC " pa3BUTUC CJIICAYIOIIHUX

YHUBEPCAJIBbHBIX U 001IeNPOpeCcCHOHATBHBIX KOMIETEHIIUHA.



Kon Komnerenuuun
KOMIIETCHIIUU
Crioco0eH OCyYIIECTBIIATh TOUCK, KpUTHYCCKHUI aHATTU3 U CUHTE3 HH(POPMAIIUH,
VYK-1
MIPUMEHSTh CUCTEMHBIN MOAXO JIJIsl PEIICHUS TIOCTABJICHHBIX 33124
CriocoOeH ynpaBIIsAiTh CBOUM BpPEMEHEM, BBICTPAMBATh W PEATU30BBHIBATH
YK-6 TPACKTOPHUIO CAMOPA3BUTHS HAa OCHOBE IPHHIMIIOB OOpa30BaHHS B TECUCHHUE
BCEH KU3HU
CrocobeH TpUMEHSTh METOIbI TIOWCKA, XpaHeHUs, oOpabOTKH, aHaIM3a H
3 npeAcTaBieHuss B TpeOyeMoMm ¢opmare uHDOpMaUM U3  PA3IMUHBIX
OIIK-
HUCTOYHUKOB M 0a3 JaHHBIX, cOONo/as MpU 3TOM OCHOBHBIE TpeOOBaHUS
MH(POPMAITMOHHOM 6€30TIaCHOCTH
Bl16 DopMHUpPOBaHKE KYJIBTYPBI UCCIEIOBATENBCKOW U HH)XEHEPHOU AEATEIbHOCTH
Tabmuma 1 - KowmereHuuu, peaiau3yeMble MNP U3yYEHUM  JTUCHUIUIMHBI  «OCHOBBI
MHKPOIIPOIIECCOPHON TEXHUKW» W JTUCHUIUIMHBI, HANpaBJICHHBIE Ha (OPMUPOBAHUE OTUX
KOMITETCHIIN I
Koz DopmynupoBKa IIpenmecTByromnue OmnoBpemenno IMocnenyromue
KOMIIET PMYJTHP P o n3y4aemble o
KOMIIETEHIIUU JUCHUTIIIUHBI JUCLUTIIINHBI
250005051 JUCHUTIIIMHBI
1 2 3 4 5
Cnocoben npumMeHsATh | MadopmarmonHsie [TpennummomMHuas
METO bl MIOMCKA, | TEXHOJIOTUU IIpaKkTHUKa
XpaHEHUs, o0OpaboTku, | Marepuaibl Hrorosas
aHaJIM3a W MNPEJCTABICHUA | JIEKTPOHHOU rocyJapCTBeHHa
B TpebyeMoM Qopmare | TEXHUKU s aTTeCTalus
uHdopmanuu n3 | Pusznueckue
Pa3JIMYHBIX WUCTOYHUKOB U | OCHOBBI
0a3 JaHHBIX, COOJIIOMAs | AMEKTPOHUKU
npu  3TOM  OCHOBHbIE | HaHOBnEekTpoHMKA
TpeOoBaHUs OcHOBBI
nH(OPMALMOHHON TEXHOJIOTUHU
0€30MacHOCTH 3IEKTPOHHOU
OIIK-3 P N
KOMIIOHEHTHOM
0a3sl
OcHOBBI
MUKPOIPOLIECCOPHO
1 TEXHUKU
CunoBblie
MOJYIPOBOTHUKOBBI
€ KIII0un
Teopernueckue
OCHOBBI
UH(POPMALMOHHOM
TEXHUKU




Y4ebHo

Hayuno

Merons! u cpeacraa
npeoOpa3oBaHUs
uHpOpMaLUU

UCCIIEIOBATENbCKAs
paboTa CTyIeHTOB

UCCIIETIOBATENBCKAS
paboTa CTyICHTOB

3.2. [lnanupyemMsble pe3y/abTaThbl 00y4eHHs N0 Y4eOHOI JUCHUNINHE

Juctmmumnapaeie yactu komretennuit [1K-5, TIK-6 u TpeGoBaHMs K KOMIIETEHTHOMY
COCTaBY KOMIETEHIIUN MTPUBECHBI B TAOIUIIE 2.

Tabnuna 2 — lucuuruimHapHas KapTa KOMIIETEHLIUH U TpeOOBaHUS K UX KOMIIETEHTHOMY COCTaBy

Kon

d)opMmepOBKav MepeucHb Buiibl c
KOMIIET dopmMmynHupoBKa JUACIUTUIMHAPHOU . yueGHOiA peAcTBa
EHIINN KOMIIETEHIINH 4acTH foxasare/icH OLCHKHU
[P V]I paboThI
KOMMETEHITUN
1 2 3 4 5 6
Crniocoben CrniocoOHOCTBIO 3HaTh: Jlexun YcTHbIi
MPUMEHATh METO/IbI | IPEIACTABIISThH 31 - 3HaTh MpaxTrue OIpoC
[IOMCKA, XPAHEHMS, | aJCKBATHYIO ApXUTEKTYPY CKHE
00paboTKH, aHaM3a | COBPEMEHHOMY MUKpo-OBM L I )
U TIPEJCTABIICHUS B | YPOBHIO 3HAHUW | MUKPOIPOLECCOPH Oryérhl
TpebyeMoM (popmare | HaydHYIO BIX cucrem; | JTaboparo o
nHpopManuu U3 | KapTUHY (U3UKO- | CTPYKTypa PHBIC naboparop
pa3nu4YHbBIX MaTeEMaTH4ECKUX | MUKPOIIPO- 3aHATHA HBIM 1
HCTOYHUKOB W 0a3 | MPOIIECCOB, eccopa; CPC HPaKTHICC
JTaHHBIX, COOJIIO/asl | MPOTEKAIIUX B | CTPYKTypa KOMaH] KM
IIPU 3TOM OCHOBHBIE | PA3JIUYHBIX n ux 00paboTkKa; pabotam
TpeboBaHUs yCTpOHCTBaxX uHTepderic
nH(OPMALMOHHON SHEPreTUYECKOM | MUKpPOIpPOLIECCOpa;
0€30IacHOCTH DIIEKTPOHUKHU IPOrpaMM-HO- Ox3amen
anmnapaTHble
OIIK-3 cpencTBa
oOpareHus K
BHEILIHUM
YCTpOHCTBAM;
MarucTpajiu
KOHTpOJIe-pa;
MOJCUCTEMBI
naMsaTH
MHUKPOIPOLIECCOPH
oro KOMILIIEKCA;

MoJIcucTeMa BBOJIA-
BBIBOJA
MHKPOIIPOLIECCOPH
oro KOMILJIEKCA;
uudpo-
aHAJIOTOBBLIM




npeoOpaszoBareib U
aHaJIoro-1udpoBoi
npeoOpa3oBarTeb;
COTIPSDKCHHE c
MUKPOIIPOIIECCOPH
BIM  KOMILJICKCOM;
MOJICH-CTEMA
PEepPHIBAHMUS;
MoJicucTemMa
IPSIMOTO JTOCTyNa K
NaMsTH; CTPYKTypa
COBPEMEHHBIX
MUKPOIIPOIIECCOPO
B u
OJTHOKPUCTAITLHBIX
Mukpo-2OBM;
CpaBHUTEIbHAS
XapaKTepUCTHKA
MHuKpO-OBM s
Pa3TUIHBIX
obnacrei
IPUMCHCHHS,
0COOCHHOCTH
IKCIUTyaTallikl U
Cep-BUCHOTO
00CTy)KBaHUS
MUKPOIPOIIECCOPH
BIX CUCTEM.

Ymern:

Y1 - YMmeTb
OCYIIIECTBIISATH
coop, 00paboTKy,
aHanu3 u
CUCTEeMAaTU3aI1I0
Hay4YHO-
TEXHUYECKOH
uHpopManuu 1O
TemMe
HCCJICIOBAHUM;
u3y4aTrh
CHEIHAbHYIO
JIUTEpaTypy u
IpYTyl0  Hay4dHO-
TEXHUYECKYIO
UH(pOpMaLHIo,
TOCTHKEHUS
OTE€YECTBEHHON U
3apy0eHOW HayKH
U TEXHUKH B
o0acTu ycTponcTB
MUKPOTPOIIECCOPH




oM TEXHUKH;
MIPOBOJNTH
IKCTIIEPHU-
MEHTaJIbHBIE
UCCIIEIOBAHUS
00BEKTOB
MUKPOIIPOIIECCOPH
Ol  TEXHUKH C
LeNbl0 UX MOJep-
HU3alUN WIN
CO3aHUs
penieHuni;
COCTaBIIATh
OTICAHHUS
IPOBOAMMBIX
HCCIIEIOBAHMH,
TOTOBUTH  JAHHBIE
JUIS  COCTaBJIEHUS
OTUYETOB, 0030pPOB U
Apyroi
JIOKyMEHTAITUH;
BBITIOJI-HSTh
MaTeMaTHIECKOe
MOJIETTUPOBaHUE
CTPYKTYP,
npuoOpoB W
TEXHOJIOTHYECKHX
MPO-1IECCOB c
LEJbI0
ONTUMM3ALMHU  UX
apaMeTpos;
y4acTBOBATh B
MIPOEKTUPOBAHUH,
KOH-CTPYUPOBaHUU
U MOJIEpHH3AINU
puoOpoOB u
YCTPOWCTB
MUKPOTIPOIIECCOPH
Ol TEXHUKH Ha
CXEMOTEXHUYECKO
M H DJIEMEHTHOM
YPOBHE;
pa3pabaThIBaTh
MPOEKTHYIO u
pabouyto
TEXHUYECKYIO
JOKYMEHTAIHIO,
opopMIIATH
3aKOHUEHHbBIC
Hay4YHO-
HCCIIEIOBATENbCKH
€ U TPOEKTHO-




KOHCTPYKTOpPCKHUE
paboTHI.
CYILIHOCTb
IIPOLIECCOB,
MPOTEKAIOIINX
pa3In4YHBIX
yCTpOMCTBax
AHEPIreTUYECKOMN
ANEKTPOHUKUY;




3.3. CooTHomIeHHE NJIAHHPYEMBIX Ppe3yJbTaTOB O00y4YeHHsl MO Yy4eOHOH JUCHUILIHHE
pe3yJIbTAaTOB OCBOCHHS 00pa30BaTeJIbHOI IPOrPaMMBbI

Ta6muna 3

I[lnannpyemMblii pe3yJabTaT 0CBOEHHS 00Pa30BaTEeIbHOM NPOrPaMMbl, OTHOCHAIIHECH K
yueoHoi nucuumiude (ITP OII)

VK-1; VK-6; OTIK-3; B15
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4. CTpyKTYpa M coiep:kaHHMe y4eOHOH AU CHUIINHBI

OO0mas TpyI0eMKOCTh JUCHUIUIMHBI COCTaBIsET 5 3aueTHhIX equaul, 180 uaca.

Bunbl yaeOHOM e TeIIEHOCTH,
BKITIOYAsi CAMOCTOSITEIIBHYIO
paboTy CTyJIEHTOB U

g TPYA0EMKOCTH (B yacax) Dopmsl
Q
5 | HasBauue paszena y4eOHOM § S - TERYIIEro
=t HACIUILIAHBI g S g 2 £ KOHTPOIIA
8 A 5 % = 2 4 ycIeBaeMoc
A O 5 = 3 = g = S
=¢ = 2B o E £ B TH
= = 5=l 8= S
o € = IS B ®
= =) S © g =
=¥
= | 8 3
O
1 2 4 5) 6 7 8 9
1 | CucTeMBI CUHNCIIEHH. 7 1-3 5 1 ) 18 I31.TI
JlBonuHas apudmerrka
2 | DaemenTHas 0a3a 7 4-6 2 1 2 18 32,72
MHUKPOMPOIIECCOPHBIX CUCTEM
AmnmapaTHbie HHTEp]ech
3 MHKPOIIPOIIECCOPHBIX CUCTEM | [ 7 2 1 2 18 T3
4 | Apxurektypa MII-cucrem 7 | 811 2 1 2 18 T4
5 | IlporpammupoBanue 2 11216 | 2 1 5 18 T5
MHUKPOMPOIIECCOPOB
[IpombIieHHbIE u
6 BCTpanBacMbIC 7 | 17-18 | 2 1 - 18 T6
MUKPOKOHTPOJIIEPHI

HpHMeanI/IC: T — TecToBas pa60Ta, K— KoHCIIEKT caMOCTOSTEIIHFHO HU3ydyaeMoro mMarepuaja.
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1.1 Kanennapuslii miian kypca «OCHOBbI MUKPOIIPOIECCOPHOW TeXHUKH (7 ceMecTp)

AyIlHTOpHI)Ie 3aHATUSA

CamocrosiTeibHAs paboTa

(<P - .
S = A = g B
5 =SS | ==z T & 5
= 2 Z 2 £ «2¢ |« Z5 | o= E 2
3] = o & s =5 goi z=:=z-n©:=g = &
) = g.’E cE © 3= §2°§5“°°=)”’ §¢q =
= g =g = = o = & EEE 252y EE| 3 & =
> == s = = =2 S E | =¢ © = S 2
= 5 5 g 8 =35 | 582 |5224 58| ET| 2
) 3 2| SE3|c=58| 48| 8 S
= =S g S| 8 | 2
B 5 =
1 2 3 4 5 6 7 8 9 10
1 JiL, 1Pl 0,5 yaca
2 4ac. 2y4ac
2 12, 1Pl 0,5 yaca
2 4ac. 2y4ac
3 J12, TIP1 0.5 waca 24
2 4ac. 2yac
4 JI3, T1P1 05 waca
2 4ac. 2yac
5 J14, I1P2 0.5 uaca
2 4ac. 2yac
JI5, I1P2
6 2 4ac. 2yac 0,5 uaca 24
7 I, P2 0,5 ygaca
2 4ac. 2yac
8 J17, I1P2 05 waca
2 4ac. 2yac
9 J17, TIP3 0.5 qaca
2 4ac. 2yac
10 JI8, I1P3 JIP1 (1), 0.5 waca
2 4ac. 2yac 2 4Jaca
11 JI8, I1P3 JIP1(2), JIP2,
2 Jac. 24gac 2 Jaca 05 waca 3 yaca
12 1 pg, TIP3 P2,
0,5 ugaca
2 yac. 2yac 4 gaca
13 JI9, I1P4 JIP3 (1), 0.5 waca
2 4ac. 24ac 2 yaca JIP4,
3 4gaca
14 | JI10, P4 JIP3 (11), 05 waca
2 yac. 2yac 2 yaca

12




15 JI10, I1P4 JP4 (), 0.5 waca

2 gac. 24gac 2 Jaca
16 JI11, I1P4 JIP4 (11),

2 gac. 24gac 2 Jaca 0,5 =aca
17 Jil, TIPS 0,5 yaca

2 Jac. 4yaca

I1P5

18 JI18, 0,5 yaca

2 gac 24aca
S 9
= 18 38 16 9 6 4 10 5 5
[a e

AyoumopHnule 3anamus (8 uac.)— 12 CPC - (8 yac.)— 36

O0o3Hauenns:

JI - nexumonHoe 3anstue, [1P — npaktudeckoe 3anstue; KP — kypcoBas padora;

JIP(I), (IT) —mabopatopusie 3ausatus 1yt | u Il moarpymm cTyaeHToB;

T - TecToBast paboTa, MPOBOIUTCS BO BpeMs JIEKLIMOHHBIX 3aHSATHUI;

K — KOHCIIEKT 110 caMOCTOATEIBHO paccMaTpuBacMOMYy TCOPETHYCCKOMY MaTCpUally.

P — pedepar no teme, KOTOPYIO BBIJAET MIPENOIABATENb.

1.2 Conep:xxanue 3ausTHii 0 Kypcy «OCHOBBI MUKPONPOLECCOPHOI TEXHUKH»

= =
S 2 = "
5 = g TeMbl JTIeKUMOHHBIX 3aHATHI (384.)
= o =
1 2 3 4
NudopmanrioHHbIe OCHOBBI BBIYUCIUTEIBHON TEXHUKH. DOPMBI
MPEICTABICHHS YhCeNl B MUKpoIipoleccope. CUCTEMbI CUUCTIEHUS.
1 2 1 JIBonyHasi, ABOMYHO-AECITUYHAS, BOCbMEPUYHAsA, IIECTHAAATepUUHAs
CUCTEMBI CUHMCIICHHUS.
[TonsiTne TeTpansl u Tpuaabl. B3aumHble mpeoOpa3oBaHus Yrcen
2,3 4 JI2 | pa3aM4YHBIX CUCTEM cUUCIeHUs. JBonyHas apu(MeTHKa: alrOPUTMBI
CJIOJKEHUSI, BBIYUTAHUS, YMHOKEHUS, ICTICHHUSL.
4 2 JI3 HekoTopbie a11eMeHTb KOMOWHAITMOHHOM JTOTUKH: ITUGPATOPHI U
nemudpaTopsl, MyTbTHIUIEKCOPBI U AEMYIbTUTIIIEKCOPHI.

13




JI14

OCHOBHBIE IPUHIMITBI AHATOTO-IHU(PPOBOTO U IUPPO-aHATIOTOBOTO
npeoOpazopanms. Xapakrepuctuku UMC AT u ITAIL

JI5

[TonynpoBoanukoBas nmamsaTh. Mukpocxemsl namsitu ROM, PROM,
EPROM, EEPROM, FLASH. AnpecHoe npocTpaHCTBO U a/Ipecalysl

JI6

O06o01eHHas CTPYKTypa MUKPOIIpoIieccopa. Y CTPONUCTBO yIIpaBJICHUSI.
OmneparmoHHO€ YCTpOUCTBO. MUKPOIIPOILIECCOPBI HA OCHOBE CXEMHOM U
pOrpaMMHOM JIOTUKU. [[pUHIIUTIBI MEKPOTIPOTPAMMHOTO YIIPABJICHUS
paboToii Mukporpoieccopa. [lamsars Mmukpornporpamm. Cucrema KOMaHI.
Mukpornporieccopsl ¢ moaHsiM HabopoM komau (CISC) u cokpatiieHHbIM
Habopom koman (RISC). BeinoaHeHne koMmaH 1 MUKpPOIIpOIIECCOpa.
Opranuzanys KoHBelepa. BcrpoeHHas Kani-namsiTh.

8,9

J7

Muxkpornporieccop 8080. CtpykTypa mukpomnpoiieccopa 8080.
Apudmeruxo-nornyeckoe ycrpoiictso (AJIY). Peructp npusHakos.

Peructpsl obuiero HazHauenust. Peructpel crienuansHoro HazHauenus (IP,
SP).

10,11

JI8

Comnpsoxenne 8080 ¢ BHemHel naMsThio mporpamm. CUHXpOHU3ALUS
paboThl MUKPOIIPOIIECCOPa: BPEMEHHBIE TUarpaMMbl CUTHAJIOB
CHHXPOHHW3AllUW; MAIlIMHHBIMA TaKT U MAallMHHBIA UK. BpeMeHHbIe
JarpaMMbl 0OpaleHrs K BHEITHEH aMsITH.

12,13

JI9

BapuanTts! nocrpoenust cuctemsl Ha ocHoBe 8080. PaboTa B pexume
npepsiBaHusl. PaboTa B pexume mpsiMoTo JIOCTYIA K TaMSTH.
[Toaxmrouenre BHENIHUX YCTPOMCTB BBOJIAa/ BHIBOIA.

14,15

J10

Cucrema komana 8080. Tumbl onepanoB. Buabl angpecanuu.
AcceMOmepbl U KpOCC-acCeMOJICPHI.

16,17

J11

OpHoKpucTanbHbIe MUKPOKOHTpOUIepbl. O030p COBPEMEHHBIX
MHUKPOKOHTPOJUIEPOB. ['apBapickasi apxuTekrypa MUKpo-OBM.

JlaGopaTtopubie padorsl (164.)

10,11

JIP1

N3ydyenue apudmMeTuko-gorudeckoro ycrporcraa (AJIY)
MUKPOIPOIIECCOpa.

12,13

JIP2

N3ydenune cnoco00B NpuMeHeHHs! e (ppaTopoB B
MUKPOIIPOIIECCOPHBIX CUCTEMAX.

14,15

JIP3

N3yuenne nporpaMmmHoi Mojaenu mukpormnpoueccopa KPS80BMSO.

16,17

JIP4

[IporpammupoBaHye BHIYUCIUTENBHBIX (DYHKIIMI B MUKPOIIPOLIECCOPE
KP580BMS0.

Tembl npakTudeckux 3ansaTuii (184.)

1-4

I1P1

MSyquI/IC YCTpOﬁCTBa y‘IC6HOFO MHUKPOIIPOICCCOPHOI'O0 KOMILJIICKTA
(VMK) KP580

5-8

I1P2

W3ydenne oTiaiovHON MmIathl MUKpokoHTpoutepa MK51 (ADuC812).

9-12

I1P3

Pabota ¢ mporpaMMHBIM CUMYJIITOPOM MUKpOKOHTpoJutepa ADUC812.

13-16

A (A &

11P4

PaboTta ¢ MOHUTOPOM U KpOCC-OTIaTYMKOM MUKPOKOHTPOJIEpa
ADuC812.

17

I1P5

N3yuenne paboThl BCTPOEHHOTO aHAJIOr0-IU(pPOBOro mpeoOpa3oBaTeis
MuKpokoHTposuiepa ADUC812.

2 OBPA3OBATEJ/IBHBIE TEXHOJIOTHH
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IIpn peanuzanuu nOporpaMmbl JUCHUIUIMHBL «OCHOBBI MHUKPOIIPOLIECCOPHON TEXHUKU»
UCTIOJB3YIOTCS  Pa3NUuHble 00pa30oBaTeNbHBIC TEXHOJOTMH. AyauTopHbIe 3aHsATHA (72 dHac)
MPOBOJIATCS B JOPME JICKIIMOHHBIX, TPAKTUIECKUX U JTa00PATOPHBIX 3aHATHIA, a TAKXKE ayIUTOPHBIX
KOHCYJIbTAIIMH K KypcoBoOi padoTe. JIJjist KOHTPOJIS YCBOCHUS CTYIGHTaMH Pa3/IesioB JAaHHOTO Kypca

MIPUMEHSIOTCS] TECTOBBIE TEXHOJIOTHH: Ha Kadenpe dopmupyercs crienuansHbiid 6ank KNMM.

CamocrosartenpHas pabota crynaeHToB (36 dac) moapasymeBaeT moj co0Ooil paccMOTpeHHE
y4eOHOrO JICKIIMOHHOTO Marepualia C KCIOJIb30BaHHEM pPEKOMEHJIYEeMOW JIMTepaTyphl ISt
IMOATOTOBKHU K TE€CTaM, ITOATOTOBKY K na60paT0pHOMy IMPAaKTUKYMY, COCTAaBJICHUC KOHCIICKTA. BI/II[BI

CaMOCTOSITENIBHOM pabOThl U UX TPYAOEMKOCTh ONUCAHBI B I1. 5.3.

Jlis TOBBIIEHHS YPOBHS 3HaHWM CTYAEHTOB MO Kypcy «OCHOBBI MUKpPOMIPOIIECCOPHOM
TEXHUKHN» B TE€YEHHE CEMeCTpa OpraHU3yIOTCs KOHCY/IbTAllMM MpenogaBaTeneil (coriacHo rpaduky
KoHCcynbTalii  kadenpsl «lIpoMblinieHHast 3J€KTpOHHMKA» Ha BECEHHMH cemecTp). Bo Bpems
KOHCYJIBbTALIMOHHBIX 3aHITHIA:

- IPOBOJUTCS OOBSICHEHHE HEMOHATHBIX JJISl CTYJEHTOB pa3/IelIoB TEOPETUUECKOTO Kypca;
- Pa3bACHAIOTCS AITOPUTMBI PEIICHUS 3aa4;

- IPUHUMAKOTCA 3aJ0JPKEHHOCTHU 110 IPaKTHYCCKHUM pa60TaM u T. 1.

2.1 JIaGopaTopHblii MPAKTHKYM 10 Kypcy « OCHOBBI MUKPOIPOLECCOPHOI TeXHUKH» (7
cemecTp) — 16 yacoB

Henensa
cemMecTpa ¢ Paspen Meponpusrue mno
Kypca,
y4eTOM . TEKYyLEMY
PO HOPAAKOBI HasBanue n1abopaTopHOii pabOThI T
TPYIIIbI HA JIBE 1 HOMEP KOHTPOJTIO 3HAHUIA
TO/IrPYIIIIbL paboThI
1 2 3 4
10-11 N3yuenue apupMeTuKo-I0ru4ecKoro Omnpoc no
P1 ycrpoiicta (AJIY) Mukpomnporneccopa. KOHTPOBHBIM
BorpocaMm k JIP
N3yuenne cnocob0B MpUMEHEHUS Omnpoc no
19-13 P2 JemudpaTopoB B MUKPOIPOIIECCOPHBIX KOHTDOBHBIM
cucremax.
Bomnpocam Kk JIP
14-15 JIP3 N3yuenue nmporpaMMHON MOJAEIN Ompoc 1o
Mukponponeccopa KPS80BMSO0.
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KOHTPOJIbHBIM

Bompocam k JIP

16-17

JIP4

[IporpammMupoBaHue BBIYUCIUTEIBHBIX
¢ynkuuit B Mukpotnpoueccope KP580BMS80.

Ompoc no
KOHTPOJIbHBIM

Bompocam K JIP

[ToArOTOBIEHHOCTH CTYACHTA K BBIIOJHEHHIO Ja0OPATOPHBIX pabOT OCYIIECTBISIETCS ITyTeM

YCTHOTO oTpoca (10 KOHTPOJIbHBIM BOTIPOCAM METOUYECKOTO MOCOOHUS K BBITIOJHEHUIO

nabopaTopHbIX paboT).

2.2 CamocTosiTeibHas padora — 108 yac.

2.2.1 Buael caMoOCTOSATEILHOIH PadoThL, TPYA0EMKOCTD

O6bem camocTosITeNIbHOM paboThl 108 vaca, B CBS3M C YeM CaMOCTOSITEIHHBIC 3aHATHUS
JOJIKHBI OBITH pa3HOOOpa3Hbl U MHOTOTpaHHbl. CTyJ€HTaM MpeAaraeTcs BHIIOIHUTH 3
JIOMaITHue padoThl, HanUcaTh pedepar Mo oAHON U3 mperaraeMeix TeM. Kpome toro, B
CaMOCTOSITENIbHYIO pa0OTy BXOAUT MOATOTOBKA K Ja0OPATOPHBIM, MPAKTUYECKUM 3aHATHUSIM;
MOATOTOBKA K ClIauye 3aueTa U 3K3aMeHa.

Jomarraue padoTsl (42 4.).

Cpoxku cnayu,

HexeJas Tpynoemxocrs, TeMBI JOMAaIIHUX 3a0aHUN
cemecTpa Hackl
1 2 3
3 14 B3aumHoe npeoOpa3oBanue yncesn pa3InyHbIX CUCTEM
CUMCJICHHUS.
6 14 ApudmMernueckue ornepanuy HaJl JBOMYHBIMUA YHCITAMH.
9 14 Omnepanuu nmpeodpa3oBaHus JBOUYHO-IECATHUHBIX
YHUCEI.
Pedepatnr (16 4.).
Cpoku cnayu, TpyaoemMkocTb,
HeeJs 4achl Tembl pedeparTonB
cemecrpa Ha 1 pedepar
00630p coBpemenHbIx UMC nosynpoBOJHUKOBOM
namsitu, FLASH-kapt u SSD.
NMC nporpammupyemoit soruxu: I1IJIM u IIUIUC.
XapakTepuCTUKH, UCIIOJb30BaHUE U MPOTPaMMHUPOBAHUE.
16 16 0O0630p COBpEMEHHBIX NEPCIIEKTUBHBIX 32- U 64-

pa3psIHBIX MUKPOIIPOLIECCOPOB PA3IHUHBIX (HUPM-
u3rorosutenen. MIx cpaBHUTENbHAS OLIEHKA I10
COOTHOILIEHUIO «1I€HA—TIPOU3BOJUTEIBLHOCTDY.

Muxkpoxontposeps! ¢pupmsl Intel, Motorola, Analog
Devices, Texas Instruments, MicroChip, Siemens.
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Cuctemusbie uatepdeiicst MI1-cucrem.

CoBpeMeHHbIe KOMMYHUKAITHOHHBIE HHTEP(EHCHI.

KOMMYHI/IKaL[I/IOHHBIe MUKPOKOHTPOJUICPHI.

Cucremeal PCAJIBLHOIO BPCMCHHU.

HepCHGKTI/IBHBIC IMPOMBIIIIJICHHBIC KOHTPOJIJICPHI I
ABTOMATHU3allMH CUCTEM BJICKTPOIIPHUBOAA.

Hudposas 06padoTka HHPOPMAITUH.

udpoBsie cUrHAIBHBIE TPOIIECCOPHI PASTUIHBIX PUPM-
IIPOU3BOJUTEIICH.

[ToaroToBka K BBIIIOJIHEHHUIO U 3aIIUTE J1a00PATOPHBIX pabOT, K JEKIIUOHHBIM U
MPAKTUYECKUM 3aHATUSM — 16 1.
TToaroroBka K ciaade Fk3ameHa — 8 4.

2.2.2 TIpomMeXyTOYHBIH KOHTPOJIb yCIIEBAEMOCTH

2.2.2.1 [loocomoska k mecmogvim pabomam
Tembr TectoBeix pabor T1-T2 mpuBenerst B m 5.3.1. Ilpumepsl TEeCTOBBIX 3amaHUi

MIPEACTABIICHBI B II. 6.2.

2.2.2.2 CamocmoamenbHo uzyuaembvlil Mamepual meopemuyecKkozo Kypca
[Ipy moAroTtoBke CTYAEHTHI JOJDKHBI HCIOJNB30BaTh Kak y4yeOHYIO JIUTEparypy, TaKk U

Matepuainsl cetu Internet. Pecypcbl MupoBO#l ceTH MO3BOJISIOT CTYJICHTaM Pa3BUTh HABBIKM TOMCKa

He0o0xo Mo nHGOPMAITHH.

NP RRRREERRRE R
CLONR~WN

PoOO0oOoNOR~LNE

7 BOITPOCHBI JIs1 CAMOKOHTPOJIA

B geM oTimumsi cymmaTopa u rmojaycymmaropa.

Haznavenue cxeMbl yCKOPEHHOTO MepeHoca.

Oynakuuu AJTY.

Yemy paBHa eMKOCTh aJIpECHOTO MTPOCTPAHCTBA MIPU Pa3PsAHOCTH IIUHBI aapeca 11.
Haznavenue 1 BO3MOKHOCTH HCITOIb30BaHUS I (PPATOPOB.

Uto Takoe «kapTa MmaMsTu» U Ui Yero OHa UCTIOIb3YETCS.

UT0 Takoe «IOKAJIBHBIN apecy.

Uto Takoe «0a30BBIi aapecy.

B ueM oTimure MUKPOIIPOIIECCOPOB HA OCHOBE CXEMHOM M MPOTPaMMHOM JIOTHKH.
UTO Takoe «MUKpPOOMEpaLIU».

UTO Takoe «MUKPOKOMAaH[Ia.

UTO Takoe «MUKpPOIPOrPaMMbD».

HenocraTku MukpompoiieccopoB ¢ (PMKCUPOBAaHHBIM HAOOPOM KOMAaH/I.

I'ne pacnonaraercsa cucreMa KOMaH 1 MUKpPOIIpoOIieccopa.

Kakwue «peructpst obmiero HaznaueHus» umeeT MIT 8080 u amst 4ero OHU UCTIONB3YIOTCS.
Ha3nauenue peructpa SP.

Ha3nauenwne peructpa PC.

[TocnenoBarenbHOCTH BEIOOPKHU KO/1a KOMAHIbI U3 TTAMSITH.

Ocnosnble rpynnbl komana MIT 8080.

UTO Takoe «IpepbIBaHUEY.
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

CoNoR~LONE

18.

19.
20.
21.
22.

23.
24,
25.
26.
217.
28.
29.

30.

Yto Takoe «3axBat IIUHBIY.

Kakwue curnans! ucrionb3yer MIT 8080 mpu oOpaiiieHuu K BHEITHEMY YCTPOUCTRY.
ITonaTre MalIMHHOTO TaKTAa.

ITonaTrie MaIIMHHOTO ITUKJIA.

Tumnbel MamuHAEBIX HKI0B MIT 8080.

Buaer UMC namsru.

Tuns! onHOKpaTHO Nporpammupyemsix [13Y.

Tunsl MHOTOKpaTHO nepenporpammupyemsix [13V.

Tumsr UMC O3Y.

JloctounctBa u Hepoctatku UMC Flash-nnamstu.

8 BOIIPOCHI K OK3AMEHY

Cucremsl cuncienus. Bzanmubie npeoOpa3zoBaHMsl YUCEI Pa3IMUHBIX CUCTEM CUHCIEHUS.
@DopMBI MTpeICTaBICHHSI YUCENl B MUKPOTIPOIIECCOPE.

JIBonuHasi apudmeTnka (aIropuTMbl CI0KEHUS U BHIYMTAHUSA)

JIBonuHas apudmeTrka (aIropuTMbl yMHOXKEHUS)

JIBonuHas apudmeTnka (aIropuTMbl JEJI€HNS)

Haznauenue u pyHKIMOHHpPOBAHNE MPUOPUTETHOTO HIM(paTopa

Haznauenue u pyHkimonupoBanue nemudparopa

Haznauenue u pyHKIMOHHPOBAHNE MYJIbTUILIIEKCOPA

Haznauenue u QpyHKIIMOHHpOBaHHE IIUHHOTO (hopMUpOBaTENs

Xapaxtepuctuku UMC nmosynpoBoHUKOBON aMsITH

Cratnueckue O3V

Huaammyeckue O3Y

[Tamsate EPROM

[Tamsats EEPROM

[Tamsats FLASH

AnpecHoe MPOCTPAHCTBO U aJipecalus

OO6o001eHHass CTpyKTypa MHUKpoIMpolieccopa. YCTpoicTBO ympaBieHus. OrmnepaioHHOE
YCTPOMCTBO.

Muxkpormnpoiieccoppl Ha OCHOBE CXEMHOW W MporpaMMHOM  JOTUKW.  [IpuHIIMITBI
MUKpOIPOTPAMMHOTO YIpaBiieHus: paboToil Mukpomporeccopa. I[lamMsaTs MHKpOmporpaMmm.
CucremMa KOMaHI.

Muxpomnporiieccop 8080. Ctpykrypa mukpomporieccopa 8080.

Cuctema komana 8080. Tumbl onepan0oB. Buabl agpecanuu.

Oynkunonuposanue u xapakrepuctuku UMC ALII u ITAIIL

Compsoxkenne 8080 ¢ BHemHedl mamsAThio mporpamMm. CHHXpoOHH3alus  pabOTHI
MHUKpOTMpOIEcCcopa.

Pa6ora MII 8080 B pexxume mpsMOro AOCTyNa K MamsTH.

Pa6oTa MIT 8080 B pexxume IpepbIBaHHUS.

OAHOKpUCTAIBHBIE MUKPOKOHTPOJIIIEPHI.

Cpena pazpadotku [10 mukpormnporeccopoB. Kpocc-accemOunepsi.

Bapuants! nocrpoenns MII cucrems! Ha ocHoBe 8080.

[TonkmroueHue BHEIHUX YCTpoicTB BBo1a/ BhiBoAa K MIT 8080.

Muxkponporteccops! ¢ noiHeM HabopoM kKoManz (CISC) u cokparieHHBIM HabOpOM KOMaH/
(RISC).

BeinosHenne komana MuKpompoueccopa. OpraHusanus KoHBelepa. Bcerpoennas koami-
MaMsITh.

5 NupopmannoHHo-00pa3oBaTe/ibHbIEe TEXHOJIOTHH
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PCKOMCHI[aI_[I/II/I JJIsL npemnoaaBaTeisd 1o HUCIIOJIB30BaHHUIO I/IH(bOpMaI_[I/IOHHO-
00pa3oBaTeNIbHBIX TEXHOJIOTUH cojepxarbes B «llomokeHun o0 opraHM3alMOHHBIX (opMax U
TEXHOJOTUsAX 00pazoBaTensHOro nporecca B HTU HUAY MUDN».

Mertoab! 1 (hOpMBI Opranu3aui 00ydeHus 1o AucHUILInHe «OCHOBBI MUKPOIIPOLIECCOPHOM

TEXHUKU»
Metoas! u popMbl Bujibl yueOHOI e TeJIbHOCTH

AKTHBHM3AIUU Texu [Ipaktuyeckne | JlaGopaTtopHbie CamocTrosTenbHas

HAeATeJIbHOCTH 3aHSTHS paboThI paboTa cTyaeHTa
Pabora B koMmaHze X X
Omnepesxaroras
CaMOCTOSITENIbHAS X X X
paborta
MexaucuuninHapHoe X X X
o0yJeHmne
[IpoGnemHoe o0ydyeHue X X X
OO6yuenne Ha OCHOBE
OTIbITa X X X
HccnenoBaTensckuii « «
METO

6 CpencrBa 1Jis1 KOHTPOJISI M OLIEHKH

[IpoBenenue NEKIMOHHBIX 3aHATUNA MO IUCHUIUIMHE OCHOBBIBA€TCS HA AaKTHUBHOM METOJIE
oOyueHus, Py KOTOPOM ydalirecs He MacCUBHBIE CIyIIATENM, a aKTUBHbIC YYACTHUKHU 3aHSATHS,
OTBEYaIOLIMe Ha BOIMPOCHI IpenoaaBaresns. Bompockl mpemnogaBaress HalelIeHbl HA aKTUBU3AIUIO
MpoLecCOB  ycBOeHUs Martepuana. I[IpemomaBarens 3apaHee HamMedaeT CIHCOK BOIPOCOB,
CTUMYJIMPYIOIINX AacCOLUMAaTUBHOE MBIIUIEHUE W YCTAHOBJICHMSI CBs3€il C paHee OCBOECHHBIM
MaTepHUaIOM.

[IpakTueckue 3aHSATHS MPOBOJATCS Ha OCHOBE pealiu3allid MeToja OO0ydeHHs JIeHCTBUEM:
OTPEENAIOTCA M CTaBsATCS NpoOJieMHbIe 3a7ayd, (OPMHUPYIOTCS KOMAaHJIbI, 3aCIIyIIHBAIOTCS
BapuaHThl pemieHus. [Ipu mpoBeAeHHH NMPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHI IpecienyroTcs
CIIeyIOllMe UeNU: 3akpelvieHue | YriayOlieHue 3HaHHWi, yMEHUH U HaBBIKOB B 00JIaCTH
MIPOEKTUPOBAHUS  AIEKTPOMEXAaHUYECKHX  CHUCTEM, pa3BUTHE  TBOPYECKOW  HMHXKEHEPHOU
WHUIMATUBBI, 3aKPEIJICHUE HABBIKOB MCIIOJIb30BAHUS CIIPABOYHON M CHENMATBHOW TEXHHYECKON
JTUTEPaTyphbl, HABBIKOB BBIMOJIHEHUS Trpaduueckod paboTel U 0GOPMIICHHUS TEXHHUYECKOM
JOKYMEHTAI|H.

[IpoBenenue 1a0OPaTOPHBIX M MPAKTHUECKUX 3aHSATHII OCHOBBIBACTCSA Ha WHTEPAKTHUBHOM
MeTo/ie 00y4YeHHUs, TPU KOTOPOH ydaluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpenojaBareieM, HO U
apyr ¢ apyrom. IIpu 5ToM NOMHHHpYET aKTMBHOCTH ydYalluXcs B Ipolecce oOydeHus. MecTo
MIperno/aBaTelis B MHTEPAKTUBHBIX 3aHATUSAX CBOJUTCS K HAMPaBICHHUIO ACSTEIBHOCTH YJalluxcs Ha
JTOCTHKEHHE LIeTIeH 3aHsTHSL.

19




7. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecnieyeHne Y4eOHOH THCHUIINHBI

1.1 OcHoBHas nuTeparypa
Mukponpoueccopbii MUKPONPOIeCCOPHBIE YCTPOIicTBa [ DNeKTpOHHBIN pecypc]: yueOHoe
mocoOue s CTyJJICHTOB PHEPTreTHUECKUX crienuanbHocTel/ A.A. Bunorpanos [u ap.].—
DNeKTpOH.TEKCTOBbIE AaHHbIe.— benropoa: benropoackuii rocyapcTBEHHBIN TEXHOJIOTUYECKUMA
yausepcuteT uM. B.I'. llyxosa, 9bC ACB, 2012.— 167 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/28360.— DBC «IPRbooksy, mo maposro ISSN:2227-8397Tun uznanwus:
yuebHoe nmocobue ['pud: rpud

Ky3un A. B. MuxkponpoueccopHas TexHuka : yueouuk / A. B. Ky3un, M. A. XXaBoponkos. - M. :
Axanemus, 2013. - 304 c. - (Cpeanee npodeccuonanpHoe oopazoBanue. Mudopmatuka u
BBIUMCIIATENbHAS TEXHUKA). - bubmuorp.: c. 301-302. - Jlomymeno M-Bom o6pa3oBanusi PO. Kou-
BO JK3eMILIsIpoB: Beero — 10

Kanamnukos B. U., Hedenos C. B., Pannes I'. I'. DnekrpoHnka 1 MUKpOIpoILieCCOpHast TEXHUKA
[yaeO. nis By3oB] / mon pen. I'. I'. PanneBa - M. : Akagemus, 2012. - 368 c. - JJomymeno Hayu.-
METO/I. COBETOM 1O UH(pOpMaIl.-U3MEPUT. TeXHUKE U TexHosorun YMO B 0611 ipubopocTpoeHus
onToTexHUKH. KoJI-BO IK3eMIJIAPOB: BCETO — 5

MuxkymuH, A. B. T{udpossie ycTpoiicTBa 1 MUKpOTpOIecCOpsI : yuebd.mocobue. - CII6. : BXB-
[TerepOypr, 2010. - 832 c. : un. - (YueOHas muteparypa s By30B). - bubmuorp.: c. 809. - [Ipeam.
yka3.: c. 811. - Pek. YMO nns ctyn. By3oB. KosimuecTBo 3K3. — 5

JlonoaHUTeILHAS JUTEpPaTypa

PycanoB B.B. MukponpoiieccopHbie YCTPOHWCTBA U CUCTEMBI [ DJIEKTPOHHBIN pecypc]: yueOHOe
nocooue/ Pycanos B.B., [lleBenés M.JO.— DnekrpoH.TekcToBbIe faHHBIe.— ToMck: ToMckuit
roCyJIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHHS U PaIuOIeKTpoHUKH, 2012.— 184 c.—
Pexxum noctyma: http://www.iprbookshop.ru/13946.— DBC «IPRbooks», momapoitto

Cvupnos F0.A.,Coko0y10BC.B., TutoBE.B. OCHOBBI MUKPO3JIEKTPOHUKH U MUKPOIIPOLIECCOPHOM
texuukul3narenbcTBo:JlanbISBN:978-5-8114-1379-9 I'on:2013 Usganue:2-e uza., ucup.—496 crp.

7.3 Y4ye0HO - MeTOANYECKOe o0ecrmeyeHue

2.2.3 HOBBI MUKPOIIPOIIECCOPHON TEXHUKI» JJISl CTYACHTOB criennanbHocTi 210106
«[IpomplnieHHas ’nekTpoHukay (Bcex popm odyuenus) — HoBoypansck, HI'TH, 2007.
—42c..

2.2.4 Meronuueckue pyKOBOJCTBA ISl MPOBECHUS Ja00OpaTOPHBIX paboT 1o Kypcy «OCHOBBI
MUKPOIIPOLIECCOPHON TEXHUKU» (XpaHATcs Ha Kadeape «IIpombliieHHas
ANIEKTpOHUKay ayn. 517).

2.2.5 KoMIuieKkTsl SK3aMeHAIIMOHHBIX 33124, OJaHKOB TEKYIIET0 TECTOBOTO KOHTPOJIS,
pa3aaTouHble MaTepuaibl HaxoAsaTcs Ha Kadenpe «[I[poMbllieHHAs SIEKTPOHUKAY U
BKIIIOUCHBI B cocTaB Y MKJI.
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7.4 WndopmanmoHnoe obecmeueHue (BKIOYas IEpeUYeHb PECypcoB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT»)
1 http://nsti.ru
2 HayuHas OuOnroteka e-librari
3 OBC «Jlanp»
4 OBC «IPRbooks»
8. MaTepuaIbHO-TeXHHYECKOe o0ecneyeHHe y4eOHOi THCIUIIIMHbI

1. JIexuMOHHBIE 3aHATHS:
- aymuropus 606, ocHamleHHas TPE3CHTAMOHHOW TEXHUKOH (IIPOEKTOp, O3KpaH,
KOMITBIOTEP/HOYTOYK).

2. [IpakTueckue 3aHsATHS:
- KOMIBIOTEepHBIN Kitace (aya. 503),
- naketsl [1O oOiero Ha3HaueHuUsl (TEKCTOBBIE PENAKTOPHI, rpapuuecKue pelakTopsbl,

),
Windows XP Professional | moxmucka Campus and School JHorosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 1.
Windows 7 Professional moanucka Campus and School Jorosop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 r.
Windows 8.1 moanucka Campus and School Joroop Ne 381-8773a ot
Agreement Ne 6679446 08.12.2014 1.
Mathcad 14.0 JMIIEH3Hs TpHoOpeTEeHa 110
noroBopy Ne 334C/511-2008
ot 21.10.2008 1.
Opera CBoboanHo pacrpoctpansemoe 10,
JIUTIEH3US He TpeOyeTcs
Matlab

3. JlaGopaTopHbie pabOThI
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IIpunoxenue 1. IlepevyeHb yueOHO-MeTOANYECKOr0 oOecnedeHHsI CAMOCTOSATEILHOH padoThI
CTYAEHTOB.

1. “OnektpoHuka U HaHodiekrponuka” @I'OC-3 Bcex ¢opm oOyuenus.- Hosoypansck: HTU
HUAY «MUDU», 2011.- 16 c.
2. benses A.E. Crammapr oprasm3anuu, TpeOOBaHHS K OGOPMIICHHIO TEKCTOBOM

nokymentaruu CTO HI'THU —3-2009 .- HoBoypanieek: HI'TU, 2009. - 57¢., ui.
KOMHJICKTI)I 3K3aMCHAIINOHHBIX 3aja4, 6HaHKOB TGKYHIGFO TECTOBOT'O KOHTpOJIfI,

PasgaTO4YHbIC MaTCpUalibl HAXOAATCA Ha Ka(bez{pe ((HpOMI)IIHJIeHHaSI 9JICKTPOHUKA» W BKIIKOUCHLI B
cocraB YMKIJI.
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Hpnnomeﬂne 2. MeToauuyeckue YKazaHud Jisl CTYACHTOB IO OCBOCHUI0 TUCHUIIJIMHBI.

Mertoauyeckne yKa3aHHS MO OCBOCHHIO IUCHUIUIMHBI «OCHOBBI MHUKPOIPOIIECCOPHON
TEXHUKH» aIpecoBaHbl CTyJeHTaM O4HOH ¢opmbl o0yuenus. JucuumrumHa «OCHOBBI
MUKPOIPOIIECCOPHOM TEXHHUKH» M3Y4aeTCsl Ha MPOTHKEHUU OHOTo cemectpa (8 cemectp). Popma
KOHTPOJIS TI0 HTOTaM M3Y4YEHUS — SK3aMEH.

OCHOBHBIMU BHJIAMH YYE€OHBIX 3aHSATHH SBISIFOTCS JIEKIIUH, TIPAKTHYECKUE U JabopaTopHbIe
3aHATHS, KPOME ATOTO MPETYCMOTPEHA CaMOCTOATENIbHAS paboTa CTy/ICHTA.

B xome mnexkuuii paccMaTpUBAIOTCS OCHOBHBIC TOHATHS TEM, CBSI3aHHBIE C HHUMHU
TEOPETHUYECKUE U MPAKTHUECKUE MPOOIIEMBI, JAIOTCS PEKOMEHIAIUH JIJIsl CAMOCTOSITEIIBHON PabOTHI
Y TIOJOTOBKE K JIAOOPATOPHBIM M MTPAKTHYECKUM 3aHSATHUSIM.

B xone maGopaTOpHBIX W MPAKTHYECKUX 3aHATHU YrIIyOISIIOTCS M 3aKPEIUISIOTCS 3HAHUS
CTY/ICHTOB TIO PSAY PACCMOTPEHHBIX Ha JIEKIUSX BOIPOCOB, PA3BUBAIOTCS: HABBIKH TOAOOpa U
W3yUYeHHs JIUTEPATyphl B OOJIACTH TPOEKTHPOBAHUS M JKCILTyaTAIllMH DJIEKTPUYECKHX MAaIHH,
HaBBIKH BJIAJICHUS OCHOBHBIMU METOJIAMH aHAJIM3a M CHHTE3a MIEKTPHUECKUX MAIIWH; METOJIaMH U
CpeACTBaMU PENICHHs] OCHOBHBIX MPOOJIEM MOCTPOSHHS M AKCIUTyaTallH JIEKTPUYECKUX MAIIWH;
METOJIAMH W TEXHUYECKUMHU CPEACTBAMH, TTO3BOJIIONUME TPO(PECCHOHATBHO IKCITyaTHPOBATh U
MIPOEKTUPOBATH COBPEMEHHBIE DIIEKTPUYECKHE MAIIUHBL.

OpraHM3anOHHO-METOIMYECKAE YKa3aHUS K MPOBEACHUIO JIA0OPATOPHBIX 3aHATHH
JlaGoparopHble pabOThI MPOBOIATCS B ClieNUAIN3UpOBaHHOM nadopartopun. Homep nabopaTtopHoit
paboThel U rpaduK MPOBEACHUS JJA0OPATOPHBIX PAbOT BBHIIAETCS CTY/IEHTaM 3apaHee J0 MPOBEICHUS
nabopaTopHoTO 3aHATHA. Bo Bpemsi mpoBeneHHst 71a00paTOPHOTO 3aHITHS CTYACHTHI JCTATCS Ha
Opuranpl, uMeroImMe B cocraBe 2-3 yenoBeka. Kaxnmas Opuraza BO BpeMmsi MPOBEICHUS
J1a00paTOPHOTO 3aHATHS BHITIOHICT HHAUBUIYAIbHYIO JIJAOOPATOPHYIO PaboTy.

B Meronumueckux ykazaHuUSX K Ja0OpaTOpHBIM paboTaM MPUBOJISATCS — ONHCAHHE
AKCIEPUMEHTAJIbHOW YCTAaHOBKH, 3aJaHHME JUIsl JOMAlIHeW IMOATOTOBKH, MOPSAIOK MPOBEACHUS
paboTHI, OCHOBHBIC TPEOOBAHMSI K BBITIOJIHEHUIO padOT ¥ 0(DOPMIICHHIO OTYETOB.

[lepen BbImOTHEHHEM JA00PATOPHOI PabOTHI CTYAEHTHI IOJIKHBI:

a) 03HAKOMUTBCSA C COACpIKAHUEM PaOOTHI;

0) M3Y4YUTb TEOPETUYECKUH MaTepuan, HEOOXOIMMBIM Al HpOBEICHHS J1abopaTOpHOM
paboThl, UCHIOJB3YSI KOHCTIEKT JIEKUUN U PEKOMEHAYEMYI0 TEXHHUECKYIO JTUTepaTypy;

B) TINATEJBHO MpopaboTaTb METOAUKY MpOBEACHHs pabOThl M U3YYUTh CXEMY
AKCIEPUMEHTAJIbHOW YCTAaHOBKH;

I) TPOU3BECTH HEOOXOOUMBIE MpEABAPUTEIbHBIE PACYETHl, MOATOTOBUTH IPOTOKOJI
U3MEpEHUH, KOTOPBIM TOJDKEH COAEPKAaTh CXEMbl SKCIIEPUMEHTAIIBHOTO MCCIIECAOBAHUS U TaOIHIIbI
JUIS 3aICH PE3YIBTATOB SKCIIEPUMEHTOB U BBIUMCIICHHUIA,

1) O3HAKOMHUTHCS C KOHTPOJIbHBIMH BOIPOCAMH K J1a00paTopHOil pabore u ObITh TOTOBBIM
OTBETUTbH HA HUX BO BPEMs JOIMYCKA K BHITOJIHEHUIO PAOOTHI.

CryneHTsl, SIBUBLIMECS HA 3aHITHUSI HE MOJTOTOBIEHHBIMH, K BBITIOJHEHHUIO TaOOpaTOpHOH
paboThI HE AOMYCKAIOTCS.

B nmpomecce okcmepuMeHTa KaxAbld WI€H Opuraabl BBITIOJIHSIET OMNpeeNcHHbIC
00s3aHHOCTH:

- CHATHE MOKa3aHUI U3MEPUTETHHBIX IPUOOPOB,
- (ukcupoBaHUE U3MEPEHHBIX JAHHBIX B MOATOTOBJICHHBIX 3apaHee TaOIuIax,
- ympaBJeHHE MYCKOPETyIUPYIOIIeH anmapaTypoi u ap.

OTt4er o mpoJieTaHHON paboTe COCTaBISAETCS KaKIbIM CTYIEHTOM WU OJUH Ha Opurany (1o
COTJIACOBAHHUIO C MperojaBaTesieM, BEAyIIUM JabopaTopHoe 3aHsTHE). TUTYIbHBIN JTUCT MOJKEH
OBITh O(OPMIIEH B COOTBETCTBUU CO CICAYIOIIMMH TpeOOBaHUSMHU. TUTYIBHBIM JTUCT OTYETA TIO
nabopaTOpHOM paboTe MOIKEH COAEPIKATh:

- HAaWMMEHOBaHUS MHUHHCTEPCTBa, BYy3a, Kadeapbl, BeAylIel MpernojaBaHUE ITaHHOU
JUCHUILIMHBI (B BEpXHEH YacTH),
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- nammenoBanue Buaa CPC (otu€r mo mabopartopHoii pabote) KpymHBIM Mipudrom,
Ha3BaHue T1abopaTOpPHOI pabOThI, HANMEHOBAHHUE JUCLUIUINHE,

- Hagnucu «Bemosmnun» u «lIpoBepun» ¢ ykazanuem rpynnsl 1 ®UO cryzneHra,
nosxHoctd 1 U O npenoaasarens,

- MECTO M roJi BHIIOJIHEHUS pPabOThI (B HIXKHEU YacTH).

Tpebyemoe coxpepkanue oTueTa (HEOOXOOMMBIE CXEMBbI, TaONWIBI U TpaduKH) yKa3zaHO B
METOJMYECKOM ONHMCAHUU KaXI0W paboTbl. ['padmku CHATBIX W PAacCUMTAHHBIX 3aBUCHMOCTEH
KEeNMaTeIbHO  BBIUEPYMBATH HA MWUIMMETPOBOM Oymare 1O KOOPAMHATHBIM  OCSIM  C
COOTBETCTBYIOLIUMH JICICHUSMU W o00Oo3HaueHWsMH. llociie HaHeceHHMs TodeK rpaduka ux
COCIMHSAIOT TUTABHOM KPUBOW C y4eTOM BO3MOXKHOTO «pa30poca» TOYEK BBUAY HMX HETOYHOTO
CHATHS BO BpeMs TNPOBEICHHUS OHKCICPUMEHTAa WIM TOTPEIIHOCTH pacdera. TeopeThyecKkue
CBEJICHUS T0 TeMe JIabopaTOPHOH pabOThl, BHOCUMBIE B OTYET, JJOJDKHBI OBITH U3JI0KEHBI KPaTKO U
COJIep’KaTelbHO W HE JOJDKHBI IMPEJCTaBIATh cO0OM OyKBalbHbIE, TEM 00Ji€€ KOMIIbIOTEpPHBIE,
KONTMM METOJWYECKUX MaTepuajoB. B KOHIle oOT4YeTa 3amMchIBalOTCS KpPATKHE BBIBOABI IO
MPOJIETIAHHON paboTe, MaeTcs CpaBHHUTENbHAS OIEHKA IOJIy4EeHHBIX NMPAKTHUECKUX PE3yIbTaToOB C
TEOPETHUECKIMH CBEICHUSMHU.

3ammTa 1a00paTopHON PabOTHI MPOBOAUTCS HA MOCIEAHEM JIA0OPATOpPHOM 3aHsATHHU. [Ipu
MOATOTOBKE K 3alllUTe J1a0OpaTOPHBIX pabOT CTYACHTHI MOJIb3YIOTCS YKa3aHHBIMU B KaX10il paboTte
WCTOYHUKAMHU JHTeparypbl. [lpu 3ammre ordera CTyAEHT 00s3aH MPOSIBUTH KOMITIETEHTHOCTHBIH
MOJXOM, T.e. TOKa3aTh HE TOJBKO 3HaHWE Marepuaiga JJabopaTopHOW paboOTBl, HO YyMETh
aHAJM3UPOBATh TOJYYCHHbIE 3aBUCHMOCTH, MPHOOPECTH HABBIKA AKCIICPUMEHTAIBHON MPOBEPKU
paboTocnocoOHOCTH YCcTaHOBKH. KOHTpOIbHBIE BOMPOCH! JUIsl MOATOTOBKU K J1ab0paTopHOil paboTe
Y WX 3aIUTHI PUBEICHB B METOAMUYECKIX YKA3aHHUIX K COOTBETCTBYIONIECH Ta00paTOPHOH PabOTHI.
JlabopatopHass pa0oTa 3aCUMTBIBAETCS, €CIOM CTYJEHT IPAaBUIBHO OTBETHJ Ha BOIPOCHI
IIPEroiaBaTelis, MOCBSAIIECHHbIE 3HAHUIO YCTPOMCTBA M IPUHIMILY PAOOThl YCTAaHOBKH, a TaKXKe
MOHUMAaHUIO (PU3NYECKUX MPOLECCOB, OOBACHIIOMUX MOTYYEHHbIE TPAKTUUECKHE PE3YIbTaThl IPU
npoBeAeHUN HKcrnepuMeHTa. CTyIoeHT JOJDKeH YMETb OOBACHUTH MOPAJOK  JAEHCTBHI,
HEOOXOIUMBIX IS BBITOJTHEHUS JIFOOOTO SKCTIIEpUMEHTa B JlabopatopHoil pabore. Ilepen Havanom
paboTHI CTYIEHTHI 00sI3aHBI U3YYUTh MHCTPYKIIMIO 10 TEXHUKE OE30MaCHOCTH IS paOOTArONINX B
71a00paTOPUH U PACHHCATHCS O MPOXOXKAECHUN HHCTPYKTAXKA B CHEIIMATIBLHOM JKypHaJIE.

IIpu noAroTOBKE K MPAKTUYECKUM 3aHATHAM KaX bl CTYIEHT J0JIKEH:

- U3y4YUTh PEKOMEHJIOBAaHHYIO y4eOHYIO JIUTEpATYpY;

- U3Y4YMTb KOHCIEKTHI JICKIHI;

- 3HaTb OCHOBHbBIE 3aKOHOMEPHOCTM MpPOTEKAIOIMX B MallMHAX Ipoueccax MU
(bopMyibl M XapaKTEPUCTHKH MalllMH, COOTBETCTBYIOLIUE TEMAaTHKE JIAOOPATOPHOTO
3aHATUS.

Ilo cormacoBaHMIO C MpENoAaBaTesIeM CTYIEHT MOXET MOJIrOTOBUThH pedepar, TOoKIa] WiIn
COOOLIeHNE N0 TEME PAKTUUYECKOr0 3aHATHUS.

B npouecce moAarotoBku K J1aOOpPATOPHBIM U MPAKTUYECKUM 3aHATHUAM CTYIACHTHI MOTYT
BOCIIOJIb30BATHCS] KOHCY/IBTALUSIMU NIPEMOAaBATES.

Bonpocbl, HE paccMOTpEeHHbIE HA JIEKUUAX M MPAKTUYECKUX 3aHATHUAX, JOJDKHBI OBITh
U3y4YeHbl CTYAEHTAaMHM B XOJI€ CaMOCTOSITEIbHOH paboThl. KOHTposb camMoCTOSATENbHONH paboOThI
CTY/IEHTOB HaJ y4eOHOW MporpamMMoil Kypca OCYIIECTBISIETCS B XOJ€ NPAaKTUYECKUX 3aHATUN
METOJIOM YCTHOTO OIpOca WJIM MOCPEICTBOM TeCTHpoBaHMA. B Xome camocTosiTenbHOM paboThI
KaX/Iblil CTYAEHT 00s3aH MPOYUTATh OCHOBHYIO U 10 BO3MOKHOCTHU JIOTIOJIHUTENbHYIO JIUTEPATypy
[0 M3y4aeMOM TeMe, JOMOJIHUTh KOHCIIEKTHI JIEKIMH HEeJOCTAIoIUM MaTepHalioM, BBIMMCKAMHU U3
PEKOMEH/IOBaHHBIX MEPBOMCTOYHUKOB. BBIIENUTh HEMOHATHBIE TEPMMHBI, HAUTH UX 3HAYEHUE B
cioBapsax. CTyAEHT JOJDKEH TOTOBUTHCS K MPEACTOSIIEMY IMPAKTUYECKOMY M J1abOpaTopHOMY
3aHATUIO TI0 BCeM, OO0OO3HAYEHHBIM B YueOHO-METOIMYECKOM KOMIUIeKce Bompocam. He
MIPOSICHEHHBIE B XOJIE CAMOCTOSITEIIbHON pabOThI BOMPOCHI CIETYeT BHIMHUCATh B KOHCIIEKT JIEKIIUN U
BIIOCJIE/ICTBUH MPOSICHUTh UX HAa UHJIUBUAYAJIbHBIX KOHCYJIBTAUAX C MpernojaBaTeieM, BeIyIIUM
JTAHHYIO TUCLHUTUIHHY.
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IIpn wn3yueHun aucuUIIMHBI «OCHOBBI MHUKPOIPOLIECCOPHOM TEXHUKU» HCIONb3YIOTCS
CIICAYIOIINE BUIBI CAMOCTOSITENILHON paObOTHI CTYIEHTOB:

- KOHCIIEKTUPOBaHKUE MaTepHalia o TeMaM, BBIHECEHHBIM Ha CAMOCTOSITEIIbHOE U3yUEHHUE;

- TOJTrOTOBKA K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHITHSM.

[Tpu peanu3zanyu pa3InYHbIX BUAOB y4eOHOM pabOThI HCHOIB3YIOTCS Pa3HOOOpa3HbIE (B T.U.
MHTEPAKTUBHBIE) METO/IbI OOyUEHUSI.

JUis TOATOTOBKM K 3aHATHSM, TEKyLIEMY KOHTPOJIO U IPOMEXKYTOYHOW aTTecTaluu
CTYAEHTBl MOTYT BOCIIOJIb30BAaThCsl AJIEKTPOHHOW Oubnmorexkor BVY3a, rne oHu wumeror
BO3MOXHOCTb HOJIyYUTh AOCTYIl K y4eOHO-METOAMUYECKUM MarepuayiaM, kak oubnuorexku BY3a,
TaK ¥ MHBIX AJICKTPOHHBIX OMOIMOTEUHBIX cucTeM. B CBOIO 04epenb, CTyIeHTHI MOTYT B3Th Ha IOM
HEOOXOMMYIO JIUTEpaTypy Ha aOOHEMEHTE BY30BCKOW OMOIMOTEKH, a TaKKe BOCIOJIB30BATHCS
AJIEKTPOHHBIM YUTAJILHBIM 3aJI0M.

Pe3ynbrar 0cBOEHUS TUCIUIUIMHBI OLIEHUBAETCS MPH MPOBEICHUN UTOIOBOM aTTECTAallUH 110
JTUCLUILINHE.

Wrorosas aTrectanus no JUCHMUILUIMHE MOXKET MPOBOJUTHCS B IBYX BapHaHTAX:

1) B mucbMeHHO# GopMe — B BUIe KOHTPOJILHOTO 3a/IaHMs1, BKITFOYAOIIETO B ce0s1 BCE pa3iesbl
M3y4aeMoM IUCUMIUIMHBL. [lpuMep KOHTpOJNBHOTO 3aJaHusi K WTOTOBOW aTTeCcTalH o
qucuuIuinHe npuseacH B [Ipunoxenun 4.

2) B ycTHOH (opMe mo Bompocam K 3a4éry. [IpMMepHBIH TepedeHb BOMPOCOB K 3a4ETy
npuseieH B [Ipunoxennn 4.
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Hpnnomeﬂne 3. BaﬂHLHO-peﬁTHHFOBaﬂ CHUCTEMA OLCHKH.

Taﬁ.lmua pacipeaejacHus 0aJ/L10B TEKYIIEro 1 UTOroBoro peﬁTHHl"a mo BUJIaM J€ATCJIbHOCTH
CTYACHTA IPU U3YYCHUHU JUCHUIIIUHBI «OCcHOBBI MHKpOHpOIICCCOpHOﬁ TEXHUKU>»

Kosmmuectso Becosoi
Ne Bun nestensHOCTH/ Koaunuectso
KOHTPOJIbHBI | KOA(PPHUIUEHT
/. CpoK BBINOIHEHUS 0ayioB
X €IIMHHUIL 3HAYNMOCTH
1 Brinonnenue mabopatopHbix padboT: 2 1,5 3
2 Odopmiienue otdéra Mo JrabopaTopHOU 5 9 4
pabore:
3 3amuTa 1a00paTOpHON paboOTHI: 2 2 4
4 KoncnextupoBanue Marepuana,
BBIHECEHHOTO  Ha  CaMOCTOSITEIbHOE 5 2 10
M3ydeHHe
5 Bemmosnenne, odopmiieHne - 3ammTa 1 10 10
paboT, BHIMONHAEMBIX Ha ayJUTOPHBIX
MPAKTUICCKHUX 3aHITHIX 2 2 4
6 [ToxroToBKa mMpe3eHTaNWu W JOKIIA/Ia IO
TEMaTHKe KOJUIOKBHYMa M y4JacThe B 3 5 15
3anIuTe JOKIaa
NTOI'O: 50
7 JIMYHOCTHBIE KauecTBa CTYJICHTA 10
NTOI'O x mpoMeXyTOUYHOU aTTECTaIluN 60
8 3auér 40 1 40
NTOT'O: 100
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JlonosiHeHUs ¥ U3MEHEHUs K pabouel mporpamme:

Ha 20 /20 y4.TO1

B paGouyro nporpamMmy BHOCSTCS CIEIyIOLINE N3MEHEHUS:

Pabouyas mporpamma nepecMoTpeHa 1 0100peHa Ha 3aceJaHuu Kadeapsl «_ » 20

3aBenyromuii kademnpoii 19

Ha 20 /20 y4.T0]1

B pabouyto nporpaMmy BHOCATCS CIEIYIOLINE U3MEHEHUS:

Pabouyas mporpamma nepecMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapsl «  » 20

3aBenyromuii kademnpoit 19

Ha 20 /20 y4.T0]1

B pabouyto nporpaMmy BHOCATCS CIEIYIONIINE U3MEHEHHUS:

PaGouas mporpamma nepecMoTpeHa 1 000peHa Ha 3aceilaHuu Kadeapsl «_ » 20

3aBenyromuii kadenpoii 1D

Ha 20 /20 y4.TOJ

B pa6oqy10 nporpaMmy BHOCATCs CIICAYIOIINEC U3MCHCHUA:

Pabouas mporpamma nepecMoTpeHa 1 0100peHa Ha 3aceaHuu Kadeapsl «_ » 20

3aBenyromuii kadeapoii 10

Ha20 /20 yuron
Ha20 /20 yuron
Ha20 /20 yuron
Ha20 /20 yuron
Ha20 /20 yuron

[Iporpamma nevictBurenbHa
(3aBenyrouuii kadenpoii [19)

(3aBenyrouuii kadeapoii I13)

(3aBenyrouuii kadeapoii I13)

(3aBenyrouuii kadeapoii I13)

(3aBenyromuii kadeapoii [13)
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