MHWHMCTEPCTBO HAVKH Y BBICILIETO OBPA3OBAHH S POCCUMCKOM ®EJIEPAIINN

®EJIEPAJILHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OGPA30OBATEJIBHOE
YUPEXXJIEHUE BBICIIIET'O OBPA3OBAHUS
«PSI3AHCKHI TOCYJAPCTBEHHBIN PAIMOTEXHUYECKUM YHUBEPCUTET
WUMEHH B.®. YTKUHA»

Kagenpa «MHKpo- 1 HAHOIJIEKTPOHUKA)

g“,ﬂlﬂ'\ﬂcsl ™
S5 LRy
e mmm;{{j//ag >

O %%

N )
S 80 80 "/‘;{?4 Yo

3 AT
A7 X B 20,
) Nl
S o
$ o o
@ ) o

«COI''TACOBAHO»

JupexTop MHCTUTYTA

Maruc I ¥l aCTIMPAHTYPBI
5%2/ S / O.A. Boapor
€ » 26 207 T
Pyxoegantens OITOIT
Mﬁ-} . JIuTBMHOB
«LI» Pk 20 20 T

2040 1T

PABOYAS ITIPOTPAMMA U CHUIIJIMHBI
51.B.1B.02.01 «IIpoexTnpoBaHnue c10KHO(PYHKIHOHATBHBIX 0JI0KOB»
Harmnpagnienne noaroToBku
11.04.04 «BOnekTpoHNKa U HAHOIEKTPOHUKAY

Hamnpasnennocts (mpo¢uiip) noaAroToBKU
MHuKpO- 1 HAaHO3JIEKTPOHHKA

Y poBeHb MOATOTOBKH
Maructpatypa

Kpanudukanus BEITyCKHUMKA — MaTUCTP

®opmel 00yueHHs — OYHas1, OYHO-3a0YHAS

Psaszanr 2020 r



2
JIUCT COT'JIJACOBAHUM

Pabouas mporpaMma cocTaBjieHa ¢ y4eToM TpeGoBaHM (elepaibHOro rocyaapCTBEHHOTO
00pa3oBaTeNbHOrO  CTAHAAPTa  BHICIIErO  00pa30BaHMsA MO  HAMPABICHHIO  MOATOTOBKH
(cmenuansrocTH) 11.04.04 «DneKTPOHKMKA M HAHODIEKTPOHUKA,

yTBep:kaeHHOro 22.09.2017 Ne 959

PaspaboTuuku
Houent kad. MH3BJI
K.¢.-M.H. B.B. 'ymzer

IIporpamma paccMoTpeHa U of00peHa Ha 3acenannu Kadeapst MHIJT

«19» 06 2020r., mpotokon Ne 9

3asenyromuil kadenpoit MHIJI

I.(.-M.H., TOUEHT /};// / ‘

B.I'. JIutsuHOB




3
1. IEJIb 1 3ATAYX OCBOEHUA N CIHUITJINHBI

Leabl0 ocBOeHHS] AUCHMILIMHBI SABJIsAETCA (OPMHUPOBAHUE TEOPETHUECKUX 3HAHUU H
NPAaKTUYECKMX HaBBIKOB B 00JAaCTH MNPOEKTUPOBAHMS CIOKHOQYHKLIHMOHAJIBHBIX OJIOKOB B
cooTBeTCTBUH ¢ DenepantbHbIM FOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM; (HOPMUPOBAHHE
y CTYIEHTOB CIIOCOOHOCTH K JIOTMYECKOMY MBIIUICHUIO, aHAJIU3y W BOCHPUATHIO MH(OpManuu
MOCPECTBOM obOecreueHus: 3TanoB (GpopMupoBaHUS KommeTeHIwi, npexycMorpeHHbix ®I'OC, B
YaCcTH MIPEICTABICHHBIX HWKE 3HAaHUI, YMECHUM U HAaBBIKOB.

3agaun:

- oOydyeHue OCOOEHHOCTSIM, HOBBIM METOAAM M IOAXOJaM B IPOEKTHPOBAHUU
CJIO’KHO( YHKITMOHAIBHBIX OJIOKOB;

- pPa3BUTHE CIIOCOOHOCTEH AaHAIU3UPOBATh COCTOSHHME HAayYHO-TEXHHUYECKOW MpoOieMbl
yTeM MMo00pa, M3yUCHUS U aHAJIHM3a JIUTEPATYPHBIX U MAaTEHTHBIX HCTOYHUKOB,

- 0o0ydeHue NMPUMEHEHUIO0 COBPEMEHHBIX MHTEPAKTUBHBIX MPOTrPAMMHBIX KOMIUIEKCOB IS
COCTABJICHUSI IIPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIIMM B COOTBETCTBUM C METOJUYECKHMH H
HOPMaTUBHBIMH TPeOOBAHUSIMY,

- 00y4yeHHe HaBBIKAM M YMEHHSM IO WCIOJIH30BAHUIO CIEIUAIM3UPOBAHHOTO MPOTPAMMHO-
MareMaTu4eckoro o0ecreyeHus 1Jis pelieHns HHKCHEPHbIX 3a/1ay,

- 00y4eHre HaBbIKaM HCCIIEI0BATENbCKON M HH)KEHEPHOU padoTHI.

2. MECTO [JUCHUIUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

Hucuumuinza b1.B.JIB.02.01 «IIpoexTrpoBaHue ciokHO(YHKIIMOHAIBHBIX OJOKOBY

OTHOCHUTCS K TUCIHIUTMHAM YacTH, (OPMHUPYEMOH YIaCTHUKAMH 00pa30BaTEeIbHBIX OTHOIIIE-
Huil, brioka 1.B 1 oTHOCHTCS K AMCIUIUIMHAM 110 BEIOOPY 2 OCHOBHOM npodeccuoHanbHoi 00paso-
BaTEJIBHOW MPOrpaMMBbl (fajiee — 00pa30BaTeILHON MPOrpaMMbl) MarucTparypsl «MUKpO- ¥ HaHO-
3NIeKTpoHUKay, HarpasiaeHus 11.04.04 «QnekTpoHuKa 1 HAHOIIEKTPOHUKAY.

JucumtuinHa Ga3upyercss Ha CIEAYIOINX TUCIHUIUIMHAX, OCBOCHHBIX CTYJIEHTaMH IO TpPO-
rpaMmaMm akaJeMH4yecKoro OaxkanaBpuara:

b1.B.06 «KouctpynpoBanue MUKpo- W HaHocucrtem» u maructparypsl: b1.0.05 «IIpo-
rpaMMHpyeMBble JIOTHYeCKHe WHTerpajbHble cxembl», b1.0.07 «lIpoekTupoBaHue M TEXHOJIOTHS
AIIEKTPOHHOM KOMITOHEHTHOH 0a3bl», Bb1.0.09 «Ilpumenenue coBpemennboix CAD/CAE cucrem B
AIIEKTPOHUKE.

JI71st OCBOGHUSI TUCIIUIUTAHBI 00 YYarOIIHICS JTOHKEH:

3HaTh: OCHOBHBIE THUIIBI COBPEMEHHBIX MHTETPAIBbHBIX CXEM, UX MapaMeTpbl U 00JacTH Mpu-
MEHEHUS

YMerb: cobupaTh, aHAIM3UPOBATh M CUCTEMATH3UPOBATh OTEUECTBEHHYIO U 3apyOexkHYIO
HAYYHO-TEXHHYECKYI0 MH()OPMAIUIO 1O JJIEKTPOHHBIM YCTPOWCTBAM W TIPUMEHSTH TOJTyYECHHBIE
3HAHUS NPHU MPOESKTUPOBAHUU CI0KHO(PYHKIIMOHATIBHBIX YCTPOICTB

Bnagers: METOOMKON 3KCIIEPUMEHTAILHOTO MCCIEI0BAaHUS MAapaMETPOB U XapaKTEPUCTUK
AIIEKTPOHHBIX CXEM, YCTPOMCTB M YCTaHOBOK 3JIEKTPOHHUKH Pa3IUYHOTIO (PYHKIMOHAJIHHOIO Ha3Ha-
YeHUs

PesynbraTthl 00y4YeHHs, MOTYUYCHHBbIE MPH OCBOCHUU AMCLUMUIUIMHBI, HEOOXOIUMBI NPH BBI-
NOJTHEHUU HAy4YHO-HMCCIIE0BATENBCKON padOThl; MPH MPOXOXKAECHUU TEXHOJIOIHUECKON (IPOEKTHO-
TEXHOJIOTUYECKOM) MPAKTUKU; MPEIIUIIIOMHON MPAKTUKH M MPH BBIOJHEHUN BBITYCKHOW KBaJu-
(bUKaIMOHHON PabOTHI.



4

3. KOMIIETEHIIMX OBYYAIOLIEI'OCsl, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUSA JUCIIUITJIMHBI

IIponiecc n3yueHust JUCLUIUIMHBI HAaNpaBieH Ha (JOPMUPOBAHUE CIEAYIOLUIMX KOMIIETECHLIUN
B coorBerctBuU ¢ ®I'OC BO, ITIOOII (npu Hammyuu) o JaHHOMY HaIlpaBJIEHHUIO MOJATOTOBKH, a
TaKXe KOMIETEHIUH (IIpy HAJIMYKK), yCTAaHOBJIEHHBIX YHUBEPCUTETOM.

HpO(l)eCCI/IOHaJIBHBIe KOMIIETCHIIUH BBINMNYCKHUKOB U HHAUKATOPLI HX TOCTHKCHUA

HMCTOYHHUKHU TIpU pa3paboTKe
U3JIeNNA MHKpO- M HaHO-

AIIEKTPOHHKH.
N-3nkc-6
Brnaneer HaBBIKAMH
KOHCTPYMPOBaHUS W3JAeNUil
MHUKPO- u
HaHORJIEKTPOHUKH.
I1K-7 V-1 nk7
I'oToB ONpeNeNsATh | 3HAeT CXEMbl U YCTPOUCTBA
1EJH, OCYIIECTBIATh | U3IETUH MHUKPO- W HAHO-
MMOCTaHOBKY 3a/1a4 | BNEKTPOHUKH  Pa3TUYHOIO
MIPOCKTUPOBAHUS (YHKIIMOHATBLHOTO — Ha3Ha-
AIEKTPOHHBIX YCHMUSI.
npubopoB, cxemM u | UJ-2 k7
YCTPOMCTB VYMeeT MoaAroTaBIuBaTh
Pa3IUIHOTO TEXHUYECKHE 3aJaHMs Ha
(GYHKIIMOHATILHOTO BBITIIOJTHEHHE MPOEKTHBIX
Ha3Ha4YeHMUs, pabot
HOJTOTaBINBATh NJ1-3 px.7Bnageer HaBbIKa-
TEXHUYECKUE 3a/IaHMs | MU Pa3pabOTKU apXHUTEKTY-
Ha BBIMIOJIHEHHUE | Pbl  U3JIEJUH  MHUKpPO- U
MIPOEKTHBIX PadboT HAHOXJIEKTPOHUKHU

Oo6wext wn | Kon n naumenoBanune | Kon u naumenoBanue unau- | O6ocHoBanue
3anmaga [1]] | obmacts 3Ha- | mpodeccuoHabHON | kKatopa goctuxenwus npodec- | (I[1C, ananmu3
HUs KOMIIETCHIINH CHOHAJILHOM KOMITETEHINH OTIBITA)

Hanpasnennocts (mpoduis), cnenuanusanus: MHIKpO- U HAHORJIEKTPOHHUKA

Tumn 3a7a4 npodeccnoHaNbHON NeSTETbHOCTH: MPOSKTHO-KOHCTPYKTOPCKUH
Oo6ecrieuer | Crienuanmucr | I[1K-6 N-1 ks 29.006
ye TOJIHOIO | IO MPOeK- Criocoben  aHanm3u- | 3Haer coBpeMeHHble | Cnenuanuct
LUKJIa TUPOBAHUIO | POBATh COCTOSTHUE | TEXHUYECKHE TpeOOBaHUS K | MO MPOEKTHU-
MIPOEKTUPO | CUCTEM B HAYYHO-TEXHHYECKOH | BBIOOPY KOHCTPYKTHBHO- POBaHUIO CH-
BaHUs KopIryce poOIeMbI MyTeM | TEXHOJIOTHYeCcKoro 0asuca | cTeM B KOp-
TOIOJIOrHYe noa0opa, M3ydeHHsl W | M3I€IMA MHUKPO- M HaHO- | Iyce
CKOI aHanM3a  JUTepaTyp- | SNEKTPOHUKH
CUCTEMBI HBIX M MaTeHTHBIX UcC- | U]I-2 k6
TUIIA TOYHUKOB YMmeer
"cucrema B aHAIM3UPOBATh
KopIyce JTUTEepaTypHbIC U MATCHTHHIE




[1K-8

Criocoben
MPOEKTUPOBATH
YCTPOKMCTBa, IPUOOPHI
u CUCTEMBbI
AIEKTPOHHOU TEXHUKH
C Yy4YeToM 3aJaHHBIX
TpeboBaHUit

N-1 nk-s

3HaeT NOPUHIMUIBI TOJTrO-
TOBKH TEXHHYECKHUX 3aja-
HUW HA COBPEMEHHBIE JJICK-
TPOHHBIE YCTPOUCTBA.

NI-2 ks

YmMeer pa3pabarbiBaTh IpH-
OOpbI U CHCTEMBI HIIEKTPOH-
HOM TEXHUKH.

W-3 k-8

Bnaneer nHaBblkamu paszpa-
00TKH paboueil TOMOJOTHH
M IUIaHA TEXHOJOTMH MOH-
Ta)ka M COOPKH 3JIEKTPOH-
HOM KOMIIOHEHTHOH 0a3bl
M3AEIUIA MHUKpPO- U HaHO-
AJIEKTPOHUKHU

I1K-9

Cnocoben  paspala-
THIBATh MIPOEKTHO-
KOHCTPYKTOPCKYIO
JOKYMEHTAIUI0 B CO-
OTBETCTBUH C METO-
JTUYECKUMH W HOpMa-
TUBHBIMH TpeOOBaHU-
SIMA

W-1nk-9

3HaeT MPUHIMIIBI BBIPAOOT-
KM PEKOMEHJALMKA IO KOp-
PEKTUPOBKE ¥ ONITUMU3ALUU
[IapaMeTpoB M  PEXKUMOB
TEXHOJIOTMYECKUX  Ollepa-
OUA W TEXHOJOTHMYECKHUX
IIPOLIECCOB  IIPOM3BOJICTBA
U3J1eNI  MHUKPOIJIEKTPOHU-
KH

U-2 k-0
YMeeT aHanu3upoBaTh
XapaKTEePUCTUKU  HU3IEITUHN

AJIEKTPOHHONH TEXHUKH M
IPOLIECCOB UX H3TOTOBIE-
HUSL.

WJ1-3 nko

Brnaneer HaBbIKaMU OIICHKH
HKOHOMHYECKOH 3¢ (eKTUB-
HOCTH TEXHOJIOIT'MYCCKUX
HPOLIECCOB.

4. CTPYKTYPA U COAEP KAHUE JUCIHUITJIMHBI

4.1 O6beM AUCUHUILINHBI IO ceMecTpaM (Kypcam) B BUAAM 3aHSATUN B 3a4ETHBIX €IMHUIIAX C
YKa3aHUEM KOJIMYECTBA aKAACMUUYCCKHUX YaCOB, BBIJICJICHHBIX HAa KOHTAKTHYIO pa60Ty O6yanOHIHXCH
¢ mpernoaaBareseM (10 BUIaM 3aHATUN) H Ha CAMOCTOSITENIbHYIO pad0Ty 00 ydJaronuxcs

OO11ast TPYI0EMKOCTh H3y4YeHUs AUCIUILUTHHBI coctaBseT 6 3E (216 gacos).

JlucuuIuinHa peanu3yeTcsl B paMKax 4acTd, pOpMUpYyeMoil ydacTHUKaMU 00pa3oBaTeIbHBIX
otHomeHui bioka 1.B, n oTHOCHTCS K quciuruimHaM 1o Beioopy 2 yueoHoro miaHa OITOIT «Mwuk-
PO- ¥ HAHODJICKTPOHHKA.
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JucuumimHa u3ydaeTcst Ha 2 Kypce B 3 ceMecTpe.

Bun yue6HO# paboThI Bcero yacos
AyauTOpHBIE 3aHSITHS (BCEro) 52,65
B Tom uucne:

Jlexnuu 20
[Ipaktuueckue 3ausatus (I113) 20
JIaboparopusie paboTs (JIP) 10
Koncynbranuu 2
WNnas xonTaktHas padora (MKP) 0.65
CamocrosiTeibHasi padora (CP) (Bcero) 103,3
KoHTpoJb 44 35
Kypcogas pabora (mpoekt) (KPII) 15,7
Bun npomesxyTouHoit artecTanuu (3aueT, 1udhepeHIMpOBaHHBIN 3a4eT,
3K3§M£H) a i Abbepenp eamen
OO61as TpyA10eMKOCTh Yac 216

3avyernbie Emunauinel TpymoemkocTn 6
KonTaktHas pabota (110 yueOHBIM 3aHATUSM) 52,65

4.2 Paznennbl JMCUMILIMHBI M TPYA0E€MKOCTh 10 BUAAM Y4eOHBIX 3aHATHI (B akaje-
MHUYECKHX 4acax)

Ne | Pazgen qucomminnbl | O0mas | KonrakrHas padora o0y4aromux-
TPya0eM ¢l ¢ penoaaBaTeieM Kon-
eMm- | gcero | Jlex | JIP | II3 | UKP | Kon- tpoas| KPII| CP
KOCTb, 1107071 CyIIb-
BCEro TaIUH
4acoB
Bcero 216 |52,65| 20 | 10 | 20 | 0,65 2 144,35]15,7 103,3
1 |IIpoektupoBaHue HCTOU- 16 6 2 2 2 10
HUKOB  DJICKTPOIUTAHUS
CIIOXKHO( YHKIIMOHAIIb-
HBIX OJIOKOB.
2 |IIpoexkTupoBaHHe aHaIO- 32 12 4 2 6 20
TOBBIX OJIOKOB CHUCTEMBI B
KOpITyCe.
3 |IIpoektupoBanue mugppo- 32 12 6 2 4 20
BbIX  OJIOKOB  CIIOX-
HO(YHKITMOHATBHBIX
YCTPOMCTB.
4 |3amomuHaromue ycrpou-| 17,3 4 2 - 2 13,3
CTBa  CIOXHO(YHKIIHO-
HaJIbHBIX OJIOKOB.
5 |[IpoexTupoBanue aHajo- 30 10 4 2 4 20
ro-dpoBeIXx U LUPpPO-
AQHAJIOTOBBIX  MPeoOpa3o-




Bateneil. Cuctemsl cOopa
JTAHHBIX.
6 |[IpoexTupoBaHue cucTemMm 26 6 2 2 2 20
ABTOMATUYECKOTO
KOHTPOJIS.
HKP 0,65 0,65 0,65
Kypcogast pabora (mipo- 15,7 15,7
€KT)
DK3aMEHBI U KOHCYJIbTa- 46,35 2 2 44 35
TUH
4.3 Conepxxanue Q1M CUMILTAHBI
4.3.1 JIekumoHHBIE 3aHATHS
Ne TeMbl TEKIIMOHHBIX 3aHATUI Tpynoem- | @opmupyemele | Popma
/i KOCTb (Jac.) | KOMIETEHIIMU | KOHTPOJIS
1 | [IpoekTHpoBaHUE HMCTOUYHUKOB 3JIEKTPOIUTAHUS 2 [IK-6; T1K-7; JK3aMEH
CIOXHO(YHKIIMOHAIBHBIX OJIOKOB. I1K-8; ITIK-9
2 | IIpoexTrpoBaHne YCHINUTEIbHBIE KACKAIOB CIIOXK- 2 [IK-6; T1K-7; 9K3aMeH
HO()YHKIIMOHAJILHBIX aHAJIOTOBBIX OJIOKOB. I1K-8; I1IK-9
3 | IIpeobpa3oBaTeny aHAIOTOBBIX CUTHAJIOB. 2 [IK-6; ITIK-7; 9K3aMeH
ITK-8; T1K-9
4 | IlpoextupoBanue LU(POBBIX JOrMUECKUX OJI0- 2 [IK-6; T1K-7; JK3aMEH
KOB CJIOKHO()YHKITMOHAJIBHBIX YCTPOUCTB. I1K-8; I1K-9
5 | IlociemoBaTeIbHOCTHRIE JOTMYECKHUE CXEMBL. 2 I1K-6; TIK-7; JK3aMeEH
ITK-8; TIK-9
6 | [IpoekTupoBanue apu(PpMETUKO-TOTUYECKHUX 2 [TK-6; ITK-7; JK3aMeH
0JIOKOB CII0)KHO(YHKIIMOHAIBHBIX YCTPOMCTB. I1K-8; I1K-9
7 | 3anoMHHAOIME YCTPOMCTBA  CIOKHO(DYHKIIMO- 2 [K-6; ITK-7; JK3aMeEH
HAJILHBIX OJI0OKOB. ITK-8; T1IK-9
8 | [IpoexTrpoBaHue aHaNOrO-LU(PPOBBIX M LUPPO- 2 [K-6; ITK-7; JK3aMeEH
aHaJIOTOBBIX MpeoOpaszoBateneil. [IpoekTrupoBanue ITK-8; TIK-9
cHCTeM cOopa JaHHbIX.
9 | IlpoekTrpoBaHUE CHCTEM YIPABJICHHUS TEXHOJIO- 2 [1K-6; ITK-7; IK3aMeH
THYECKUM MPOLIECCOM. I1K-8; T1K-9
10 | [IpoekTHpoBaHUE  CHCTEM  ABTOMATHYECKOTO 2 [K-6; ITK-7; 9K3aMeH
KOHTPOJISI. I1K-8; ITK-9
4.3.2 IlpakTuyeckue 3aHsATUs
Ne . Tpynoem- | ®opmupyemsie | Dopma
TemaTuka MPaKTHIECKUX 3aHATHHA
n/n KOCTb (4ac.) | KOMIETEHIIMH | KOHTPOJIS
1 | UcTOYHUKM B3JEKTPONMUTAHUS CI0KHOQYHKINO- 2 [IK-6; T1K-7; JK3aMEH
HAJIbHBIX OJIOKOB. [1K-8; I1K-9
2 | YeunuTenbHble KacKazbl CIOXHO(DYHKIIMOHAIb- 2 [IK-6; I1K-7; JK3aMeH
HBIX aHAJIOTOBBIX OJIOKOB. I1K-8; I1K-9
3 | IIpeobOpa3oBaTeny aHAJIOTOBBIX CUTHAJIOB. 4 [IK-6; IIK-7; 9K3aMEeH
I1K-8; TIK-9
4 | KoMOMHAIIMOHHO-JIOTMYECKIE CXEMBI 4 I1K-6; TIK-7; SK3aMEH




I1K-8; T1K-9
5 | 3amoMHHAMOIIKUE YCTPOHUCTBA CIIOKHO(DYHKIIHO- 2 [IK-6; ITIK-7; JK3aMeH
HaJIbHBIX OJIOKOB. I1K-8; T1K-9
4 | TIpoektupoBaHue aHAIOrO-IU(pPOBBIX U IHppo- 4 [IK-6; I1K-7; 9K3aMEH
aHAJIOTOBBIX TpeoOpaszoBateneil. Cucremsl cOopa [1K-8; ITK-9
JTAHHBIX.
5 | CrioxxHO(pYHKIIMOHATIBHBIE CUCTEMBI YITPABIICHHSL. 2 [1K-6; I1K-7; JK3aMeH
I1K-8; I1K-9
4.3.3 JlaboparopHbie pabOThI
No . Tpynoem- | @opmupyembie |  Dopma
Temaruka NpakTUYECKUX 3aHATHHA
1/ KOCTb (4ac.) | KOMIETEHUUU | KOHTPOJIS
1 | NUcTOYHUKH SIIEKTPONMUTAHUS CIIOKHO(YHKINO- 2 [IK-6; T1K-7; 9K3aMeH
HaJIbHBIX OJIOKOB. I1K-8; I1IK-9
2 | YcwmTenbHbIE KacKaabl CIOXHO(PYHKIIMOHATh- 2 [IK-6; ITIK-7; 9K3aMeH
HBIX aHAJIOT'OBBIX OJIOKOB. I1K-8; ITIK-9
3 | KoMOMHAIIMOHHO-JIOTHYECKUE CXEMBI 2 IIK-6; I1K-7, dK3aMEH
ITK-8; T1K-9
4 | Cuctembl cOOpa JaHHBIX 2 [IK-6; ITIK-7; 3K3aMEH
ITK-8; T1K-9
5 | CnoxHODYHKIIMOHAIBHBIE CUCTEMBI KOHTPOJIS U 2 [IK-6; ITIK-7; 3K3aMEH
YIIPaBIICHUSI. ITK-8; T1K-9
4.3.4 CamocTosTenpHas paboTa
Ne Temaruka caMmocTOATEILHONW PabOTHI Tpynoem- | GopMupyeMeie | Dopma
/1 KOCTh (4ac.) | KOMIETEHIIMH | KOHTPOJS
1. | [IpoexTupoBaHHEe MCTOUYHUKOB 3JIEKTPONUTAHUS 10 [K-6; ITK-7; JK3aMeEH
CI0KHO(YHKIIMOHATBHBIX OJIOKOB. ITK-8; TIK-9
2. | IIpoexTupoBaHHe aHAJIOTOBBIX OJIOKOB CUCTEMBI B 20 [K-6; ITK-7; JK3aMeEH
KOpIyce. I1K-8§; I1K-9
3. | IIpoektupoBanue 1UGPOBBIX OJIOKOB  CIOXK- 20 [K-6; ITK-7; JK3aMeEH
HO(QYHKIIMOHAJIBHBIX YCTPOMCTB. I1K-8§; I1K-9
4. | 3amoMUHAIONINE YCTPOMCTBA CIOKHO(PYHKIIMO- 13,3 I1K-6; ITIK-7; JK3aMeH
HAJIbHEBIX OJIOKOB. I1K-8; I1K-9
5. | IIpoextupoBanue aHanoro-muppoBbIX U IHdpo- 20 [K-6; ITK-7; JK3aMeH
aHAJIOTOBBIX TpeoOpaszoBateneil. Cucremsbl cOopa IK-8; TIK-9
JTAHHBIX.
6. | [IpoekTupoBaHWEe CHUCTEM  aBTOMATHYECKOTO 20 [IK-6; T1K-7; 9K3aMeH
KOHTPOJIS. T1K-8; T1K-9

(cm.

5. OEHOYHBIE MATEPHUAJIbI I MPOBEJIEHUSI TPOMEXYTOYHOM
ATTECTAIMHU OBYYAIOLIUXCH 11O JUCHUTIJIMHE

OrneHouHble MaTepHalibl MPHUBEICHBI B MPUWIOKEHUU K padoyeil mporpamme TUCIMITIIHHBI

JOKYMCHT «OHGHO‘IHBIG MaTcpHralibl

CJIOKHO( YHKITHOHATIBHBIX OJIOKOBY).

o

JUCLIUILINHE

«IIpoekTupoBanue
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6. YYEBHO-METOUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

6.1 OcHoBHas yuyeOHasi TUTepaTypa

1. Ilomo B.JI., bemoBa I'. @®. ®usnyeckue OCHOBBI INPOEKTHUPOBAHUS KPEMHHUEBBIX
UQPPOBBIX WHTETPATBHBIX MHKPOCXEM B MOHOJMTHOM W THOPHIHOM HCIOJHEHHU. M3IaTenbCTBO
"JIanp", 2013 1208 c. Pexxum noctyna: https://e.lanbook.com/book/5850#book name.

2. Maiik IIpenko PIC-muxpokoHTposiepbl. ApXUTEKTypa U MpOrpaMMHpOBa-HHUE [DIeK-
TpoHHBIA pecypc]/ Maiik IIpenko— DnektpoH. TekctoBble manHbie.— M.: JIMK Ilpecc, 2010.—
512 c.

3. XKmakun A.Il. Apxurekrypa O9BM: Yueb.mocodue. CI16.:bXB-IleTepOypr. 2008. 320c.

4. Konecanuenko O.B. Anmapatasie cpenctsa PC. CII6. 2010. 800c.

6.2 lomotHUTEIBHASI y4eOHasi JIUTepaTypa:

1. benos A.B. KonctpyupoBanue ycTpoiicTB Ha MuUKpokoHTposuiepax. CII16.:Hayka u Texuu-
ka 2005 256c¢.

2. KoctpoB b.B. Apxutektypa MUKPONPOLIECCOPHBIX cucTeM: Yueb.mocodbue. M.:/{uanor-
MUOU. 2007. 304c.

3. Kacnep 3. [IporpammupoBanue Ha s3blke AcceMOiiepa isi MUKPOKOHTPOJUIEPOB CeMeM-
ctBa 18051. M.:I"opstuast muams. 2004. 191c.

4. TaBepube K. PIC-mukpokxontpomiepsl. Ilpaktuka npumenenus. Ilep.c ¢p. M.:IAMK
ITpecc. 2003. 272c.

5. Illpenko M. CnpaBounuk no PIC-mukpoxontposuiepam. Ilep.c anrin. M.:JIMK Ilpecc.
2006. 504c.

6. bapanos B.H. IIpumenenne MmukpokoHTposuiepoB AVR: cxeMbl, allrOPUTMBI, IPOTPAMMBI.
M.:IOJIDKA-XXI. 2004. 287c.

7. 'yk M.YO. Annaparusie uarepdeiicet [1K. Sumuxin. CII6.:ITutep. 2003. 527c.

8. I'yk M. Annapatnsie cpeactsa IBM PC. bectcennep. Duuuknonenus. M.:CII6.: ITutep.
2004. 923c.

9. Cmut Jx. ConpsikeHne KOMIbIOTEPOB ¢ BHEIIHUMH YCTPOWCTBaMU. YPOKHU pean3aluu.
M.:Mup. 2000. 266¢

6.3 HopmaTuBHBIE IPaBOBbIE AKThI

6.4 IlepuoguyecKkue U3AHUS

6.5 MeToanuyecKue yKa3aHUs K MPAKTHYECKUM 3aHATUAM/I1a00PATOPHBIM 3aHATHAM

1. IIpoextupoBanue uuppoBsix ycTporicTB Ha ocHoBe CAIIP ¢upmer Xilinx:
Metoanueckue ykazaHus K 1a00paTOpHbIM paboTaM / Psi3aH. roc. painoTexH. akaj.;

Cocr.: B.H. JlokTioxun, C.B. Uenebaes, H.B. Illemonaes. Psa3ans, 2005. 24 c.

2. [Ipumenenue s3bika onucanus annapatypsl VHDL ans npoekTupoBaHust ycTpoicTB 1 d-
POBOM CXEMOTEXHUKH Ha IPUMEPE MOCTPOECHUS TPUEMO-TIEPEATUMKOB 110 cTaHaapTy RS232: mero-
JMYECKUE YKa3aHus K JabopaTopHbIM paboTam / Psa3aH. roc. panuorexs. yH-T; cocT. C.B. UeneOaes.
— Paszanb: PI'PTY, 2007. — 16 c.

3. Peibun H.b., Pribuna H.B. KoncTpynpoBanue MHKpO- ¥ HaHOCHCTEM. MeToauuecKue
yKa3zaHud K 1abopaTopHbIM pabotaM. Ps3aH. roc. paauorexH. yH-T; Psa3anb, 2017. 16 c.

4. Peioun H.b., Peibuna H.B. Kycakun J1.C. KoHcTpynpoBanue MUKpO- U HaHOCUCTeM. Me-
TOAMYECKUE yKa3aHUs K JabopaTopHbIM paboTam. Ps3aH. roc. paguorexH. yH-T; Psa3ans, 2018. 16 c.
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6.6 Meroanueckue yka3zaHusi K KyYpcOBOMY INPOEKTHPOBaHUIO (KypcoBoii paGore) u
APYTHM BHJIaM CaAMOCTOSITEIbHOM PadoThI

Wzyuenne nuctuminHbl ««IIpoekTupoBanue cokHO(PYHKIIMOHAIBHBIX OJIOKOB»» MPOXOIHUT
B 3 cemectpe 2 rojga o0ydeHus. OCHOBHBIE TEMbI JTUCLMILIMHBI OCBAaUBAIOTCSA B XOJ€ ayJIUTOPHBIX
3aHATHUH, OTHAKO BAXKHASI POJIb OTBOAMTCSA M CaMOCTOATENbHOHN pabore cTyneHToB. CaMOCTOSTENb-
HOE€ M3yYeHHUE TeM y4yeOHOH AMCUUIUIMHBI CLIOCOOCTBYET: 3aKPEIJICHUIO 3HAHUN, YMEHUH U HaBbl-
KOB, MOJIYYECHHBIX B XOJI€ ayJUTOPHBIX 3aHATUH; YIIyOJICHUIO U PAaCIIMPEHUIO 3HAHUH M0 OTAETb-
HBIM BOIIPOCAaM U T€MaM JUCLUILIMHBI; OCBOCHUIO YMEHHH MPUKIAJHOTO U IPAKTUYECKOrO MCIIOJIb-
30BaHHUS [TOJIYYEHHBIX 3HAHUI; OCBOCHUIO YMEHUH 110 MCCIIEAOBAHNIO XapAKTEPUCTUK U [TaPaAMETPOB
MaTepHaIOB IEKTPOHHON TEXHUKHU.

CamocrosrenbHas padoTa BKIIOYAET B ceOs CIEAYIOIINE ITAlbI:

" M3y4eHHUe TeOpeTHUecKoro Marepuaia (pabora HaJl KOHCIIEKTOM JIEKIIUH);

" CAMOCTOATEIbHOE M3yUEHUE JONOJHUTENbHBIX MHPOPMALMOHHBIX pecypcoB (1opaboTka
KOHCIIEKTAa JIEKLIUN);

® BBINOJIHEHNUE TECTOBBIX 33JJaHUI TEKYLIEr0 KOHTPOJISl yCIIEBAEMOCTH;

" WTOroBas aTTEeCTalMs M0 JUCLUIUIMHE — TEeKYIIMHA KOHTPOJIb (IIOJrOTOBKA K SK3aMEHY).

PaboTa HaJ KOHCIIEKTOM JIEKITUH: JIEKIIUH — OCHOBHOM MCTOYHUK WH(POPMAILIAH TI0 TIPEIMETY,
HO3BOJISIOIINN HE TOJBKO M3YYHUTh MaTepuall, HO M MOJYYUTh MPEJCTABICHUE O HAIUYUU JPYTUX
MCTOYHUKOB, COIIOCTaBUTh OCOOEHHOCTU MPAKTHMYECKOTO MPUMEHEHMsI MOJydyaeMbIX 3HaHUM. Jlek-
UM NPEIOCTABISAIOT BO3MOXKHOCTh «MHTEPAKTUBHOI0» 00yuY€HHsI, KOI/la €CTh BO3MOXKHOCTb 3a]1a-
BaTh IMPEIOJIaBaTENI0 BONPOCHI U NOJy4yaTh Ha HUX OTBETHI. Ilo3TOMy pekoMmeHayercs B JIE€Hb,
HPEIIECTBYIOIIMNA OUYepeHON JEeKIMH, IPOYUTaTh KOHCIEKTHI JABYX IMPEIIIECTBYIOIUX JIEKIHH,
00paTuB 0co00€ BHUMAaHHUE Ha COJAEPKUMOE MTOCIIETHEH JISKITUH.

JlopaboTka KOHCIIEKTa JEKIIMH ¢ MPUMEHEHUEM y4yeOHUKa, METOIUYECKOM JIUTepaTypsl, J10-
MOJIHUTENILHON JIUTEpaTypbl, UHTEPHET-PECYPCOB: MO3BOJISIET CAMOCTOATEIBHO M3YyYUTh OCOOEHHO-
CTH 2JIEKTPOHHBIX ITPOLIECCOB B TBEPAOM TeEJI€ U IPUMEHEHHUS UX B MUKPO U HAaHOMIEKTPOHHKE, KO-
TOpblE HE PACCMOTPEHBI BO BpeMs JIEKIMH U abopaTopHbIX 3aHsATUN. Kpome Toro, pabouas mpo-
rpaMMa IMpEATOIaracT pacCMOTPEHUE HEKOTOPBIX OTHOCUTEIBHO HECTIOKHBIX TEM TOJIBKO BO BPEMs
CaMOCTOSITENIbHBIX 3aHATUH, 0€3 UTEHUS JIEKTOPOM.

[ToaroToBKa K MPaKTHYECKOMY 3aHATHIO: COCTOMT B TEOPETUYECKOM MOATOTOBKE (M3y4YeHUE
KOHCIIEKTa JIEKIIMM U JTOTOJTHUTEIbHONW JIMTEPaTyphl), CAMOCTOSTEIIbHOM PELIEHUH 3a7ad U3 METO-
JTMYECKUX MOCOOUH.

[loaroroBka k 7a00pPaTOPHOMY 3aHATHIO: COCTOUT B TEOPETUYECKOW MOATOTOBKE (M3y4yeHHUE
KOHCIIEKTa JICKIIUI ¥ JOMOJHUTEIBHON JUTEPaTyphl) U MOATOTOBKE MPEABAPUTEILHOTO OTYETa, KO-
TOPBIH TOJIKEH ObITh 3aBEPIICH MPU €€ BHIIOJHEHUH B JJAOOpaTOpHH.

Metoauyeckue TpeGoBaHUS K 0HOPMIICHUIO OTYETOB O J1JAOOPAaTOPHBIX paboTax:

Otuer o 1abopaTopHOIl paboTe AOIKEH COJIEPKaTh CIETYIOIINE HIEMEHTHI:

— HOMeEp, Ha3BaHME U L1eb padoThI;

— OCHOBHbBIE PACUETHBIE COOTHOLICHMUS;

— TabJIuIBl pe3yabTaTOB HKCIEPUMEHTOB, BBIIOJHEHHbIE KapaHAAlIOM MO JIMHeWKe oo
IIPU TIOMOIIY COOTBETCTBYIOIIEH KOMIIBIOTEPHON MPOrPaMMBbl;

— rpauKy SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH, MOyYE€HHBIX MPU BHIMOJIHEHUH J1JabopaTop-
HOM paboTHI;

— BBIBOJIbI, COZIEpXKAILlME aHAJIN3 DKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN, CPAaBHEHHE PE3YJilb-
TaTOB, MOJIYYE€HHBIX B padoTe, C JAHHBIMU CIIPAaBOYHOMN JIUTEPATYPBHI.

[lepen BIMOTHEHHEM JTa0OPATOPHOM PabOTHI KaXIOMY CTYAEHTY HEOOXOAMMO MMETh IOJI-
HOCTBIO O()OPMJICHHBIH OTUET O paHEe BBIMOJHEHHON pabOTe M OTYET O BBHIMOJHSIEMON paboTe, co-
JiepKaliii Bce MEepeUrCIIEHHbIE 3JIEMEHTHI (32 UCKIIIOYEHUEM SKCIIEPUMEHTAJIbHBIX JaHHBIX B Ta0-
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nuue, rpaduKoB, BIBOIOB). [Ipn HecoOM01eHUN YKa3aHHBIX TPeOOBaHMI CTYIEHT K J1a00paTOpHOi
paboTe He JOImyCKaeTcsl.

IlonroToBka K 3a4ery, 9K3aMeHy. B KoHIle cemecTpa MmpH MOATOTOBKE K aTTECTAllUU CTYACHT
JIOJDKEH TIOBTOPUTH U3YYCHHBIH B CEMECTpE MaTepHall U B XOJ€ MOBTOPEHUSI 0000muTh ero, chop-
MHUPOBAB LIEJIbHOE NpecTaBiIeHne 0 HeM. CieyeT UMeTh B BUIY, YTO HA MOATOTOBKY K MPOMEXY-
TOYHOM aTTECTAl[M BPEMEHHU OBIBACT OYEHb MaJIO, IOATOMY HAaUYMHATH 3Ty MOJITOTOBKY HAJ0 3apa-
Hee, HE JIOKUAAACh OCIeTHEH HeJlelu CeMeCTpa, IPU 3TOM OCHOBHOM BH/] IIOATOTOBKU — «CBEPTHI-
BaHME» 00IBIIOT0 00beMa HHPOPMAIMK B KOMIAKTHBINA BUJI, a TAaK)KE TPEHUPOBKA B €€ «Pa3BEPTHI-
BaHUM» (IIPUMEPHI K TEOPUH, BBIBEJCHHE OJHUX 3aKOHOMEPHOCTEW M3 APYrux u T.1.). Hamo Taxxke
NPaBWIBHO PacIpeeIUTh CHIIBI, HE TOJIBKO TOTOBSICH K CAMOMY 9K3aMeHY, HO M M03a00THUBIINCH O
JIOITyCKe K HEMY (3TO JOOPOCOBECTHOE MOCEIIECHHE 3aHATUH, BBHIIIOJHEHNE B HAa3HAUCHHBIN CPOK U
AKTUBHOCTH ITPU BBINIOJHEHUHU TECTOBBIX 3aJaHuil o aucuuiuiiae). Cieayer Bceraa MOMHHUTB, YTO
3aJI0T ycIiexa CTyJeHTa B yuebe — I1aHoMepHasi paboTa B TE€YEHHE BCEIO CEMECTPa U CBOEBPEMEH-
HOE BBITIOJIHEHHE BCEX BUIOB PabOTHI.

7 HEPEYEHb _ PECYPCOB NHP®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET», HEOBXOIMUMBIX JJIsA
OCBOEHMUSA JUCIIUITJIMHBI

1. Caiir Kageaps MHUKPO- u HaHOMIEKTPOHUKHU PI'PTYV:
http://www.rsreu.ru/faculties/fe/kafedri/mnel; https://disk.rsreu.ru .

2. Cucrema pmucranimonHoro oOyuenus PI'BOY BO «PI'PTVy», pexum pocryma. -
http://cdo.rsreu.ru/

3. EauHoe okHO JocTyma Kk 00pa3oBaTenbHbIM pecypcam: http://window.edu.ru/

4. Nnrepuer Yuuepcurer Mupopmarmonnsix Texnonornii: http://www.intuit.ru/

5. DnexTpoHHO-OnOnuoreunass cucrema «IPRbooks» [Dnexkrponnsiii pecypc]. — Pexum
JocTymna: A0cTyn u3 kopropatuBHoil cetu PI'PTY — cBoGoansIif, noctyn u3 cetu MHTepHEeT — 10
napoito. — URL: https://iprbookshop.ru/.

6. DnekTpoHHO-0MONMMOTEeYHast cucTemMa u3jaatenbeTBa «JlaHb» [DnekTpoHHBINH pecypc]. —
Pexxum pocryna: moctyn u3 koprnopatuBHoit cetu PIPTY — cBoGonubIi, noctyn u3 cetu MHTEpHET
— o mapouto. — URL: https://www.e.lanbook.com

7. Dnextponnas OuoOmmoreka PI'PTY [DOnexrponssii pecypc]. — Pexum noctryma: u3s
koprioparuBHoii cetr PIPTY — no maposto. — URL: http://elib.rsreu.ru/

8 MEPEYEHh WH®OPMAIIMOHHBIX TEXHOJIOITU, MCHOJb3YEMbBIX
TP OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O IMTPOLHECCA 11O JUCHUIIJIMHE,
BKJIIOYASA HEPEYEHDb IHPOT'PAMMHOI'O OBECIHHEYEHUA n
NHOOPMALIMOHHBIX CITPABOYHbBIX CUCTEM

1. Onepanunonnas cucrema Windows XP (Microsoft Imagine, Homep moanucku 700102019,
OeccpodHo);

2. Onepanmonnas cucrema Windows XP (Microsoft Imagine, HOoMep mnommucku ID
700565239, 6eccpouHo);

3. Kaspersky Endpoint Security (Kommepueckast muuensust Ha 1000 komnbrorepoB Ne2304-
180222-115814-600-1595, cpok ameiictBus ¢ 25.02.2018 mo 05.03.2019);

4. LibreOffice

5. Adobe acrobat reader


http://www.rsreu.ru/faculties/fe/kafedri/mnel
https://disk.rsreu.ru/
http://window.edu.ru/
http://www.intuit.ru/
http://elib.rsreu.ru/
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6. Cpena uHKeHepHO-rpadUIecKoro nporpammripoBanusi LabView 9

7. CnpaBoyHas npaBoBasi cucTeMa «KoHcynpTant ITnrocy [DeKTpoHHEbIii pecypc]. —

Pexum

AOCTyNa: NOCTYI U3 KOPNOpaTuBHOii cetit PTPTY — cB0GO qHbII.

ChbI:

UHAUBUYAJIbHEIX

9 MATEPUAJIBHO-TEXHAYECKOE OBECIIEYEHUE AUCIUILIAHBI

I[HSI OCBOCHUS JUCLUTIINHBI HGOGXO)II/IMBI CICAYIOIIHE MaTepUaAlIbHO-TEXHUYECKHE pecyp-

l) aAyouToOpus AJiA NPpOBEACHHUA JIEKIIMOHHBIX H NPaKTUHYECKUX BaHHTHﬁ, rpynmnoBBIX H

KOHCYJIbTAluii,

TEKYIUEro

KOHTPOJISI,  MPOMEXYTOYHOH  aTTecTaium,

000pyI0BaHHAst MAPKEPHOI (MenoBO#) moCKOif;

2) ayoutopus  juis

CaMOCTOATENBHOM
KOMIBIOTEPHON TEXHUKOM C NOIKIIOYEHUEM K JIOKAJIbHOM BEIYHMCIIUTENBLHOM CEeTH

paboThl,  OCHalleHHAas  WHIMBHAYAILHO

u cetu MHTepHer.

HaumeHoBaHHe cnennabHbIX MO-
Ne | memennii u nomemenuii 115 camo- Ilepevens crnienHaaAM3unpPOBaHHOrO obopyaoBanus
CTOSATEJLHOH paGoThl
1 | VuebHble aymuropun mis nposenenus | CrienuanusupoBanHas Mebens (40 mocagoYHbIX
3aHATHH JIEKLMOHHOTO THIA, 3aHATHI MECT)

CeMHHapckoro  Tvma,  Kypcosoro | [1K Intel Celeron 1,8 I'Tiy— 1 .

NPOEKTUPOBAHUS (Bemonuenus | [Tpoektop Sanyo PLC-XP4

KYpCOBBIX ~ paloT), TIpymmoBeIX W | DkpaH

HUHIUBUIYaTBHBIX KOHCYJIbTaluii, | AynuTopHas gocka

TEKYIIETro KOHTpOJIS 1 | Bo3MOXHOCTD MOAKIIOUeHHs K ceTu «HTepHeT»

NPOMEKYTOYHOM aTTecTaluy, NPOBOJHBIM U OECHpOBOAHBIM  CIOCOGOM U

Ne 51 rnaBHoro yue6Horo Kopryca obecrevyeHnem JlocTyna B 3JIEKTPOHHYIO
MH(OPMALMOHHO-06pa30BaTeNbHYIO cpeny PIPTYV.

2 | llomemenne mis  camMOCTOSTETBbHOM MarunurHo-mMapkepHas gocka;

paboThl, IIK Intel Celeron CPV J1800 — 25 wr;

Ne 501, k 2 naGopatopmsiit koprmyc BosmoxxHoCcTh moakmoueHns k ceru «HHTEepHET
MpOBOJHBIM W OECHPOBOAHBIM  CHOCOGOM U
obecneyeHueM JocTyna B 3JIEKTPOHHYIO
MH(OPMalMOHHO-06pa3oBaTebHyI0 cpeny PIPTYV.

3 | Yuebnast naGopaTopus, ocuameHHas | 25 pabounx wmect ¢ II9BM, BosmoxkHOCTS

n1a6opaTopHEIM 0060pynoBaHHeEM, | IOJKITIOYEHHS K CeTH «MHTEepHEeT» NMPOBOAHBIM M

Ne 111a rnaBHoro yue6Horo Kopryca | 6eCIpOBOIHEIM CIOCOGOM M 0bGECTICUeHHEM Jloctyna
B S/IEKTPOHHYIO MHYOPMALIOHHO-06pa30BaTENbHYIO
cpeny PI'PTY.

4 | Aynuropus s XpaHeHus u pemoHTa | 2 xomnetotepa: [I9BM Ha 6aze CPU E5300 Dual
o6opyznoBaHus, Core 2,6 GHz, II9BM E2200 ASUS, npuHTep hp

Ne 343 rinaBHoro yye6Horo Koprmyca 1010,xomup. anmapar Canon
5 Mect

IMporpammy cocraBui:
K.p.-M.H., ‘
Jou. kap. MHDJT '%%\% I'ynzes B.B.
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