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3aBeayronuii kadeapoi S1. AHOTIpUEHKO

(nglanucs)

PaGouas mnporpaMma oaoGpena y4edno-meroamtueckoii komuccueii ['OYBIIO
«JIOHHTY» no nHanpasieHHIO NOATOLOBKH /9,03&[ «MUudopmaTuka U BbIYHCITHTE/IbHAS

i

TEXHUKa». :
[Tpotokon ot «21» maptg/2 ro;laN\:’4/
[Ipencenarenn A.Sl. AHonpHUeHKo
(noaunmcs)
PaGouas nporpamma ‘npoaaena s 20 roja npuéma Ha 3ace/laHMM Kadeapsbl
KOMITBIOTEPHON MHIKEHEPHH.
[Tporokon ot «  » 20 roga Ne .
3aseayrounii kadeapoi
(noanuce) (Mb.N.0.)
Pabouasi nporpamMMa mpomiena s 20 roxa mnpuéma Ha 3ace/laHMu Kadeapsl
KOMIBIOTEPHON WHIKEHEPHH.
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3aBejytounii kadeapon
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KOMITBIOTEPHON MHIKEHEPHH.
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3asejylonmii kageppoid S
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PaGouyas nporpamma npoaiena juisi 20 roja npuéma Ha 3aceiannu Kadeaps
KOMITBIOTEPHOM MHIKEHEPUH.
[IpoToxon ot « _ » 20 rona Ne
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1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMUSA JUCHUIIJINHBI

HuciuninnHa « M HXeHepHbIe TaKeThl 111 pa3pab0TKU KOMITBIOTEPHBIX CUCTEM)
3aHAMAaET BAXXHOE MECTO Cpelu JTUCIUIUINH  TPO(PECCUOHANTBHOTO  ITUKJIA,
OTIPENICTISIONINX TEOPETUUECKUM W MPAKTHUYECKUH YpPOBEHb MPOodhecCHOHATHHOM
MMOJArOTOBKY UHKEHEPOB.

Heab ucHMIUIMHBI -  03HAKOMIIEHHE CTYAEHTOB C OCHOBHBIMU COBPEMEHHBIMU
WMHKEHEPHBIMU MakeTaMu Juist pa3padotku KC, dyHmaMeHnTanbHas noAaroToBKa 1o psay
OCHOBHBIX  pa3feloB AUCHUIUIMHBI  «WH)XeHepHble TakeTbl Juisi  pa3pabdoTKu
KOMITBIOTEPHBIX ~ CHUCTEM», B  YaCTHOCTH, CHCTEMaM  aBTOMAaTHU3UPOBAHHOTO
npoektupoBanus (CAIIP) OrCAD, PCAD, MicroCAP, Active-HDLu 1. m. gus
pa3pabOTKK TPUHIUIIUAIBHBIX CXEM, MOJCIUPOBAHUSA, BepU(DPHUKAUM TPOEKTOB U
TOTIOJIOTHYECKOTO TTPOSKTUPOBAHUS TICYATHBIX CXEM;

JluctuminuHa SBISETCS OAHOW U3 HamboJsee BAXKHBIX B OBJIAJICHUH CTYJICHTOM
coBpeMeHHBIX CAIIP mia nampHENIIEro NCIOIb30BaHUS IPU PELIEHUN TEOPETUYECKUX U
MPUKJIAIHBIX 3a/1a4.

B pe3ynbraTe 0cBOEHUS AUCHUILTAHBI CTYACHT JOJDKCH:

3HaTh: TOpUHUUNBI cOoOpa, OTOOpa U 0000meHUss UHPOpPMAIIUU; OCHOBBI
0€30MMacCHOCTH KU3HEICATEIHbHOCTH, Tele(hOHBI CITYXKO CllaceHus; TEOpUI0 0a3 JaHHBIX;
OCHOBBI COBPEMEHHBIX CUCTEM YIpaBJieHUsl 0a3aMU JJAHHBIX; JIOTHUYECKYI0 OpraHU3aIHI0
CTPYKTYpP U JIaHHBIX B BBIUYMCIUTEIBHBIX CHUCTEMaX; OCHOBBI IPUMEHEHUSI TEOPUU
QITOPUTMOB; METOJIbI U CpelCTBAa COOPKM MOAYJEH U KOMIIOHEHT MPOrpaMMHOTO
oOecrieueHus; METOABl M CPEACTBA pa3pabOTKU MPOUEAYp [UJIsi pa3BEepPTHIBAHUS
IPOrpPaMMHOI0 00eCIIeUeHHUSI

YMeTh: COOTHOCHTH Pa3HOPOIHBIC SBJICHUS M CHCTEMAaTU3UPOBATh UX B pAMKaX
n30paHHBIX BUIOB MPO(HEeCCHOHATBLHOMN NESITEIbHOCTH; CO3/1aBaTh 0€30IaCHBIC YCIOBUS
peannzanu PO EecCHOHAIBHON  JCSITENbHOCTH,  OICHUBATh  BBIYUCIUTEIBHYIO
CIIOXKHOCTh ~ AJITOPUTMOB  (DYHKIITMOHUPOBAHHS  pa3pabaThIBAEMBIX  MPOTPAMMHBIX
MPOMYKTOB, TPUMCHATh METOAbI M CPEACTBA COOPKM MOJYJI€H W KOMIIOHCHT
MPOrpaMMHOTO o0OecredeHusl, pa3paboTKu MPOLEAYyp A Pa3BEPTHIBAHUS TPOTPAMMHOTO
oOecrieueHHs, MHTpallid W MPeoOpa3oBaHUs JaHHBIX, CO3JIaHHUS TPOTPAMMHBIX
uHTepdencoB; paboTatb B~ MHCTPYMEHTAJBHBIX  Cpelax  MPOTOTUIIHUPOBAHUS
uHTEPPENCOB; ONPENeNsaTh MEXaHU3Mbl OOPATHOM CBSI3U C TIOJIb30BATEJIEM ITOCPEACTBOM
uHTepdeiica.

Baagerb: npakTUYECKMMHM ~ HaBBIKAMH — paboThl ¢ WHOOpPMAIMOHHBIMHU
UCTOYHHUKAMH, OMNBITOM HAYyYHOTO TIOMCKA, CO3/IaHMUsI HAyYHBIX TEKCTOB; HaBBIKAMHU
HACTPOMKH Cpel pa3pabOTKH U METOJAaMH OTIaJKA MHOTOKOMIIOHEHTHOTO MPOTPaMMHOTO
oOecrieueHus; — METOJaMU H CPEACTBAMHU MPOTOTUNHMPOBAHUS HHTEP(PEHCOB U
pa3paboTku WHTEPHEUCHBIX pemeHnd, (OPMUpPOBAHUS MEXAaHU3MOB UM KOHTCHTA
00paTHOI1 CBSI3M C MOJIb30BATEIEM IOCPEICTBOM MHTEp(Erica.

[Iporiecc wm3yueHHMs IUCHMIUIMHBI HANIpaBlieH Ha (HOPMUPOBAHHUE CIETYIONMIUX
KOMIETEHIINN:

VYK-1 cnocoGHOCTH OCYLIECTBISATh MOWCK, KPUTHYECKUMHA aHAIU3 M CUHTE3
MH(pOpMaluU, TPUMEHATh CUCTEMHbBIN MOAXO IJIsl PEIICHMS TOCTABJICHHbBIX 3a/a4.



VK-8 cnocobHOCTH coO3/1aBaTh W MOJAJEPKUBAThH O€30MacHbIE  YCIOBUS
KU3HEICATCIILHOCTH, B TOM YHUCJIE, IPU BOSHUKHOBEHHUH YPE3BhIYAHBIX CUTYAIUH.

[1K-3 crtocoOHOCTH TPOEKTUPOBATH MOJIB30BATEILCKUE HHTEP(PEHCHI IO TOTOBOMY
oOpasiy niau KoHIenun narepdeiica.

2. MECTO JUCHUILIMHBI B OCHOBHOM OBPA3OBATEJILHON
INPOI'PAMME

JlucuumninHa OTHOCUTCS K 4acTd, (popMupyeMol ydacTHHKaMH 00pa30BaTeIbHbIX

otHomeHnui broka 1 auctumume (Mojyieii) yueOHOoro IjiaHa.

bazupyercs Ha 3HAHUSAX U YMEHHUSX, KOTOPBIE CTYJEHT IPUOOpeN Mpyu OCBOCHUHU
MPEALIECTBYIOIIMNX JAUCHUIUIMH 0a30BbId  Kypc HHpOpMaTHKU, Kypc «MeTtonabl
MPOrpaMMHUPOBAHUS U MPUKIATHBIC aJITOPUTMBD), O0IIeMaTeMaTHYECKUE TUCHUTIINHBI,
B T.4. «/luckpetHas wmarematnka», «Teopuss BEpOATHOCTEM W MaTeMaTHYECKas
CTaTUCTHKAY.

3HaHUS W yMEHUS, HOPUOOPETEHHbIE MPU OCBOEHUU JAaHHOM JIHCLMIUIMHBI,
peanu3yroTcs CTYAEHTOM IIPU U3YYEHUU NOCIIEYOIUX JTUCIUIUIMH: apu(METHUKO-
JIOTUYECKHE OCHOBBI IIU(POBBIX aBTOMATOB, KOMIIBIOTEPHAsI CXEMOTEXHHKA, pa3paboTKa
n anamu3 tecroB KC, 3ammra uHPOpManMu B KOMIIBIOTEPHBIX CHCTEMax, IpHU
MPOXOKICHUH Y4eOHOM U MPOU3BOJACTBEHHON MPAKTHK.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. Pacnpenesienre y4eOHbIX 4YaCOB M0 TeMaM JUCHUILINHBI U BUIAM
3aHATUN

No HanmMmenoBanue TeMbl KonnuecTtBO yacos
TEM (comepkaTeNbHBIX B Tom uncre
. Bcero

BI MOJTyJICH) Jleknuu Jla6op. |IIpaxr. Cp

1 OGmias XapaKTePUCTHKA
COBPEMEHHBIX HMHIKEHEPHBIX 16 4 2 - 8
nakeToB pazpadotku KC

2 Unrepdeiic CAIIP L-EDIT 18 6 2 - 9

3 OcHOBHBIE
TEXHOJIOIHYECKHE TIPOLECCHI 19 6 2 - 9

koHcTpyupoBanus NC

4 CAIIP OrCADwu Active-

HDL 29 6 3 - 9
5 CAIIP uudpoBux cucrem 30 6 4 - 9
6
i I D
Htoro no BugaM 3aHATUN 104 34 17 0 53
KonTakthHas padota 4 0
(momoNHUTENIbHAS)
KypcoBoii npoekr 0 0

KonTpomnb 36




ATOI'O 144 34 17 0 53

(I)Ole/IPOBaHI/Ie KOMHeTeHHI/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NUCIHUIIJIHUHBI

KoMnerenuun TeMbl TUCUMIIMHBI, HAIleJIEHHbIE HA BHIPA0OTKY
KOMIIETeHITUH
I1K-2 TeMmnrl: 5, 6
I1K-6 Temnr: 4, 6
VK-1 Tewmsr: 1-3
3.2. Jlekuun

TEMA 1. OBHIAA XAPAKTEPUCTHUKA COBPEMEHHBIX MWHXEHEPHBIX
INAKETOB PABPABOTKMU KC

ConepxaHue TeMbI 1:

[Iporpammubie makerst OrCAD, PCAD, MicroCAP, Active-HDL gnns  pazpabotku
MPUHIUIHATBEHBIX CXEeM, MOJEIUPOBaHUsA, BEepU(UKAIMHU TPOEKTOB, a TaKXKE TOMOIOTUYECKOTO
npoektupoBanus neyatHbix cxem. CAIIP L-Edit st npoextupoBanus MC Ha GpusnyeckoM ypoBHeE.
HamnpaBnenus pa3BuTs IpOrpaMMHBIX TAKETOB KOMITbIOTEPHON MHXKEHEPUH.

Jlureparypa k teme 1: [1-4].

TEMA 2. UHTEP®EWC CAIIP L-EDIT

ConepxxaHue TeMbl 2:

OcHoBHble onepanuu npoexktupoanust UC Ha pusmnueckoM ypoBHe. ITaHens MeHIO; MaHeINb
CTaHJIapPTHBIC; MTAHENb PUCOBAHUS; TAIUTPA CJIOEB; MaHelb PEAAKTUPOBAHUE; MTAHETb COCTOSIHUS; TAHETTh
MECTOIIOJI0KEHNE; MTaHENIb MAaHUITYJISITOPa MBIIIb; OKHO C pa3BoAkoi. HacTpoiika mpocMoTpa mpoekTa.
Omnepanuu co cinosmu. Paborta ¢ sueitkamu. Pabota ¢ mpoBogamu.

Jlureparypa k teme 2: [1-4].

TEMA 3. OCHOBHBIE TEXHOJIOT'HMYECKHUE NMPOIECCHI KOHCTPYUPOBAHUA
nucC

ConepxaHue Tembl 3:

[TpoexTHpoBaHWe HHTErpalbHbIX AU(PPY3MOHHO-TITIAHAPHBIX, IUIAHAPHO-3MUTAKCUAIBHBIX U
n3oIUIaHapHbeIX TpaHsucropoB u auonoB B CAIIP L-EDIT. Pacuer m pa3paboTka pe3uCTOpOB,
KOHJIEHCATOPOB, peaIn3alts MeX3JIEMEHTHbIX CBs3el Ha (PU3NYECKOM YPOBHE.

Jlureparypa k teme 3: [1-4].

TEMA 4. CAIIP ORCAD U ACTIVE-HDL

ConepxaHue TeMbl 4:

Wutepdeiic CAIIP Active-HDL. OcHoBHBIE omneparuy MpoeKTUPOBAHUS U MOACTHPOBAHUS
npuHumuanbHbIX cxeM B CAIIP OrCAD u Active-HDL.

Jlureparypa k teme 4: [1-4].

TEMA 5. CAITP HUPPOBUX CUCTEM

ConepxaHue TeMbI S:

[Tonxone! u pemaemble 3aa4n IpoekTrpoBanus Tonoaoruu bUC. ABTOMaTH3aIus npoiecca
cunreza tomnosorud UMC. Kputepuu u orpannuenus.  Knaccudukanus cucteM NpOeKTUPOBAHMS
torostioruu BUC. CAIIP mudposux cucrem ( Altera Quartus I,  ModelSim, DSP Builder B cBsi3ke ¢
CAIIP MatLab Simulink)



JIuteparypa k Teme 5: [1-4].

TEMA 6. IPOEKTUPOBAHUE INIEYATHBIX IIVIAT B CAIIP PCAD

Conepxanvie TeMsbl 6:

Haznauenwue rpaduueckoro pegakropa PCAD Schematic.  Co3mganue 6MOIMOTEK TOTHYECKIX
anemeHToB B CAIIP PCAD. IIpoektupoBanue cXeM dJIEKTPUUCCKUX MPUHIIUIHATIBHBIX B TPaQUIECKOM
penaktope PCAD Schematic. Pa3menienue 3ieMeHTOB Ha Tuiate.  ABTOMAaTHYeCKOE BbIPABHHUBAHUE
KOMITOHEHTOB Ha nevyaTHoi riate. OnTUMH3aIus JIeKTpHUecKuX cBsizel. TpaccupoBKa AIEKTPUYECKUX
coeauHeHui. ABrorpaccupoBiuk Quick Route. MHTepakTHBHAs TpaccupoBka coequHeHuid. Hactpoiika
CTpaTeruu TpacCUpOBKU. PyuHas TpaccupoBka. ABTomMaTudeckas TpacCUpoBKa. COCTaBIEHUE OTYETOB.

Jluteparypa k teme 6: [1-4].

3.3. IlIpakTyeckue (CeMUHAPCKNE) 3AHATHS

[IpakTuueckue (ceMUHAPCKUE) 3aHATUS 110 JUCHUILIMHE YU€OHBIM IJIAHOM HE
PEe1yCMOTPEHBI.

3.4. JlaGopaTopHbie padoThI

No Tema paboThI O6bemM, | Jlureparypa
n/n Jac.
| Paspabotka Oubmmorexku osnementoB B CAIIP 4 [5-6]
PCAD
) Paspaborka CXEMBI 3IIEKTPUYECKON 4 [5-6]

npuHIMnuaneHou ycrpoiictsa B CAIIP PCAD

Pa3paboTka  KOHCTPYKTHBOB DIIEMEHTOB 51
3 KoHcTpykuuu nedatHoi mnatsl (IIIT) B CAIIP 4 [5-6]
PCAD, pa3meienue snemenToB Ha [111.

TpaccupoBka wmexcoequnenun IIII B CAIIP
4 PCAD. TexHonornueckuii KOHTpPOJIb 5 [5-6]
paszpaborannoi [1I1 ycTporictBa

Hroro: 17

3.5. CamocTosiTesqibHasi padoTa CTyJIeHTa

No Bunbl caMocTOsTENBHON pabOTHI CTYICHTA O0newM,
n/m Jac.
1 M3yueHue JeKIMOHHOTO MaTepraia 28
2 [TonroroBka Kk 1a00paTOpHBIM paboTam 25
HWroro: 53

3.6. KypcoBoii npoekT (padora), MHAMBHIYAJbHOE 3aJaHIE
KypcoBoii mpoekt (paboTa) W MHAWBHUIyATbHOE 3aJlaHUE I OYHOU (HOPMBI
oOyd4eHUs IO TUCIUIUIMHE YICOHBIM IJIAHOM HE TIPETyCMOTPEHBI.

4 ®OHA OHEHOYHbLIX CPEACTB

4.1 Kpurepyuu ¥ 1IKajJabIAJd HHTEIPHPOBAHHOM OLEHKH YPOBHSH



copMHPOBAHHOCTH KOMIIETEHIIMH

CocTaBnsoLWas KOMMNETEeHLUN - NOJIHOTA 3HAHUN

- HyJEeBOH YpOBEHb: HEBEpHBIC, HE apryMEHTUPOBAHHBIE, C MHOXECTBOM I'pyOBIX
OIMOOK OTBETHI HAa BOMPOCHI / OTBETHI HA JIBa BOMPOCA U3 ABYX MOJHOCTHIO OTCYTCTBYIOT.
VYpoBeHb 3HaHMI HIKE MUHUMAJIBHBIX TPEOOBaHMUIA;

- MUHUMAJIBHBIN YPOBEHb: JIaHBbI HE IIOJIHBIE, HE TOYHBIE U ApIYMEHTHPOBAaHHbIE
OTBETHl HA BONPOCHI. YPOBEHb 3HAHUU HUKE MHUHUMAJIbHBIX TpeOoBaHuil. JlomymieHo
MHOTO IpyObIX OIINOOK;

- IIOPOT'OBBIN YPOBEHB: JaHbl HEJOCTATOYHO IOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE
OTBETHl HA BOMNpPOCHL. [LIIOXO 3HAET TEPMUHBI, ONPENECIECHUSA H IOHSTUSA, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIEHUS], MPUHIUIBL. J[OMyIEHO MHOTO HETpyObIX OLINOOK;

- CpeqHUH ypOBEHb: JlaHbI 1OCTATOYHO IOJHBIE, TOYHBIEC U APTYMEHTUPOBAHHbIC
OTBETHI HA BOIIPOCHL. B I1€JIOM 3HA€T TEPMHUHBI, ONPEICICHUS U MOHATUS; OCHOBHBIC
3aKOHOMEPHOCTHU, COOTHOIICHUS, MPUHIUIBL. J[0MyIIIeHO HECKOIBKO HETPYyOBIX OLINOOK;

- IPOJABUHYTBIM YPOBEHB: [aHBI ITOJIHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMHUHBI, ONPEAECICHUS W TIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, MPUHLUIIBL. JlOMyIIEHO HECKOJIBKO HErpyObIX OIIMOOK;

- BBICOKHMM YPOBEHbB: JIaHbI [IOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HA€T TEPMHUHBI, ONPEACIIEHHUS M IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIECHUS, IPUHLMIIBL. J[OIIyIIIEHO HECKOJIBKO HETOYHOCTEM.

COCTaBﬂﬂIOI.IJ,aﬂ KoMnereHumnm - ymeHus

- HYJEBOM ypPOBEHB: IIOJIHOE OTCYTCTBHME IIOHMMAHHUS CYTH METOIAWKH PEIICHUS
3a/1a4M, JIOMYIIIEHO MHOXECTBO IpyOeHImmX omurOoK / 3aaHus HE BBITTOJTHEHBI BOOOIIIE;

- MHUHHMMAJIbHBIM YPOBEHb: c€J1a00€ NOHMMAHHUE CYyTH METOJAMKH PELICHU 3aauH,
JOMmylIeHbl rpyOble  ommOku. Pemenuss He oOocHoBaHbl. He ymeeT wHCHONIb30BaTh
HOPMAaTHBHO-TEXHUYECKYIO JINTEpaTypy. He opueHTHpyercs B cnenHalbHOU HAy4YHOU
JUTEPATYpPE, HOPMATUBHO-ITPABOBBIX AKTAX;

- IIOPOTOBBIA YPOBEHB: JOCTATOYHOE IIOHMMAaHUE CYTH METOJUKH PELICHUS 3a/1a4H,
JOMy1eHbl olnOKU. Perenns He Bcerna 000CHOBAaHbI. Y MEET HCIOJIb30BaTh HOPMATHUBHO-
TEeXHUUYECKYIO0 JuTepaTypy. Cinabo opueHTHpYETCs B ClielUaIbHOW HaydYHOH ITEpaType,
HOPMATHBHO-IIPABOBBIX aKTaX;

- CPEIHUH YPOBEHB: B LIEJIOM IOHUMAET CYyTh METOJIUKN PELIEHU 3aa4H, JOMYILECHBI
omnOku. Pemienns He Bceria 000CHOBAHBI. Y MEET UCIO0JIb30BaTh HOPMATUBHO-TEXHUYECKYIO
Y CIIELMAJIbHYIO HAy4YHYIO JINTEPATypy, HOPMAaTHBHO-IIPABOBBIE aKThI;

- NPOABUHYTHIM YPOBEHB: B LIEJIOM IOHUMAET CyThb METOJIMKH PEIICHHUS 3aa4H,
JOMyILIEHbl HETOYHOCTH. CTYJIEHT ClIocCOOEH 00O0CHOBATh PEIIEHU. Y MEET UCIOJIb30BaTh
HOPMAaTHBHO-TEXHUYECKYIO M CIIEHHAIBHYIO HAYYHYIO JIUTEPATy Py, HOPMATUBHO-IIPABOBBIE
aKTBhI;

- BBICOKUH YPOBEHb: IMMOHUMAET CyTh METOAUKHU pelieHus 3agaun. CTyJeHT crioco0eH
000CHOBATh pPElICHHs. YMEET UCIOIb30BATh HOPMATUBHO-TEXHUYECKYIO U CIIEUATbHYIO
HAy4YHYIO JINTEpaTypy, Nepe0oBOil 3apyOeKHBIN OMBIT, HOPMAaTUBHO-TIPABOBBIE AKTHI.

COCTaBIIﬂI'OI.IJ,aH KoMnetTeHuunm - BniageHvme HaBblKamMu

- HYJEBOM  YpPOBEHb. HE  IPOAEMOHCTPUPOBAJ  HABBIKM  BBINOJHEHUS
npodeccroHanbHbIX 3a/1a4. VICTIBITRIBACT CYIIECTBEHHBIE TPYIHOCTH P BBIOJIHEHUU
OTICHbHBIX 3aJaHUM;



- MHUHUMAaJbHBII YPOBEHb: HE IPOAEMOHCTPUPOBAJT HABBIKM BBIITOJIHEHUS
npodecCHOHANIBHBIX 33/1ad. VICTIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH IIPH BBIOJIHEHUN
OTACIbHBIX 3aJaHUM;

- TIOpPOrOBBIM YpPOBEHb: BIAJEET OIBITOM TOTOBHOCTH K NPpO(hecCHOHATBHON
JESITeIbHOCTH U MPO(PecCHOHATBHOMY CaMOCOBEPILIEHCTBOBAHUIO Ha IIOPOTrOBOM YPOBHE.
TpynoBeie 1EHCTBYS BBINOJIHAECT MEJICHHO U HEKAYECTBEHHO;

- CpEHUI YPOBEHb: BIIAJICET CPEIHUM OIBITOM TOTOBHOCTH K NpO(hecCHOHATBbHON
AeSITeIbHOCTH U MPOo(heccHoHaIbHOMY CaMOCOBEPIICHCTBOBAHHIO.  TpyAOBbIE NEHCTBUA
BBINOJIHSET Ha CPEIHEM YPOBHE MO OBICTPOTE U KAUECTBY;

- IPOABUHYTHIA YPOBEHB: BIAACET ONBITOM M IOCTATOYHO BBIPAKEHHON JTMYHOCTHON
FOTOBHOCTH K  NOpO(EeCCHOHANBHOM  JEATEIbHOCTH U HPOQPECCHOHAIBHOMY
CaMOCOBEPILIEHCTBOBAHUIO. BBICTPO M KaU€CTBEHHO BBINOIHAET TPYAOBBIE IEHCTBHUS;

- BBICOKMI YPOBEHbB: BJIaJICET ONBITOM U BBIPAKEHHOCTBHIO INYHOCTHOM TOTOBHOCTH K
NpoPeCCuOHANBHON NEATETbHOCTH U MPO(HECCHOHATTEHOMY CaMOCOBEPILIEHCTBOBAHMUIO.
BBICTPO M KaUeCTBEHHO BBINOJIHSAET TPYAOBBIE IEHCTBHUS.

0606L1eHHas oueHKa CPOpPMMPOBAHHOCTMN KOMNETEHLNN

- HyJIEBOM YPOBEHb: KOMIETEHIIMU HE CHOPMUPOBAHBIL;

- MUHHMMQIbHBIA YPOBEHb: 3HAYUTEIBHOE KOJWUYECTBO KOMIETEHUUH HE
c(hOpMHUPOBAHO;

- TIOPOTOBBIA YPOBEHb: BCE KOMIIETEHUUHU CHOPMUPOBaHBI, HO OOJBIIMHCTBO Ha
MIOPOrOBOM YPOBHE;

- CpEIHUI YPOBEHb: BCE KOMIIETEHLIMH CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- TPOABUHYTHIN YPOBEHb: BCE KOMIIETEHUUHU CHOPMUPOBAHBI HA  CPEIHEM WUJIU
BBICOKOM YPOBHE;

- BBICOKHI YPOBEHb: BCE KOMIETEHIIMU C(HOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonpochl K 3K3aMeHY U IPUMep IK3aMEHAIIMOHHOI0 OujIeTa
Omnpenenenue cucteM aBTOMaTu3upoBaHHoro npoektuposanus (CAIIP).
Hasznauenue CAIIP.

OTauyue aBTOMaTUYECKOr0 M aBTOMAaTU3MPOBAHHOTO ITPOCKTUPOBAHUS.
Ienu co3nanus u 3agaun CAIIP.

Crpykrypa CAIIP, noacucremsr CAIIP.

[Ipoextupyrommue u oocmyxuBarorue CAITP.

Kommnounents! u obecnieuenue CAIIP.

Knaccudukamms CAITP.

OyHKIMOHANBHOE pa3aeneHue u xapakrepuctuku CAIIP.

XN WD -

— \O
I

. Pazmosunnoctu CAIIP.

[—
[—

. O6ecneuenne CAIIP — Buapl 1 Ha3HAYECHHUE.

p—
[\

. Oco6ennoctu coznanust CAIIP uudpoBbIX yCTpONCTB.

p—
93]

. [Iporpammusrit naker OrCAD, ero 0coOEHHOCTH.

p—
~

. [Iporpammusiii maker PCAD, ero ocoOeHHOCTH.

[S—
[9)]

. [Iporpammusbiii naker MicroCAP, ero ocoOeHHOCTH.

—
AN

. [Iporpammusiii maket Active-HDL, ero ocobennocTw.

o
~

. CAIIP L-Edit nnsa npoexktupoBanus MC Ha ¢puzndeckoM ypoBHe.



18. ITpoekTupoBaHue UHTErpaIbHBIX JU(HPY3UOHHO-TIIAHAPHBIX AIEMEHTOB
B CAIIP L-EDIT.

19. I[IpoekTupoBaHWE€ WHTErPAIBHBIX I[UIAHAPHO-3MUTAKCUAIBHBIX JJIEMEHTOB B
CAIIP L-EDIT.

20. IIpoekTupoBaHHE HHTErPAIBHBIX M30ILIaHAPHBIX 37eMeHTOB B CAIIP L-
EDIT.

21.Pacuer u  pa3paboTka  pPE3UCTOPOB,  KOHAEHCATOPOB,  peaau3alus
MEXKDIJIEMEHTHBIX CBsI3€H Ha (U3HMUECKOM YPOBHE.

22. Nnrepdeiic CAITP Active-HDL.

23.0OCHOBHBIE ONEpaAlUH MPOCKTUPOBAHUS U MOAECIUPOBAHUS PUHIIUITHAIBHBIX
cxem B CAIIP OrCAD.

24. 3apaum nnpoektupoBanus Tonosorun bHUC.

25. ABromatuzanus npouecca cuHre3a Ttonojorun UMC. Kpurepun wu
OTpaHUYCHUS.

26. Knaccudukanus cucrem npoekrrupoBanus tononoruu bUC.

27. CAIIP uudpoBux cuctem.

28. MoaenupoBanue npuHiunuanbubix cxeM B CAIIP Active-HDL.

29. Ocobennoctu ckBo3HbIX CAIIP 1 poBbIX yCTPOHCTB.

30. 3agaun aBTOMATU3alMU KOHCTPYKTOPCKOTO MPOEKTUPOBAHUS.

31. MaTtemMaTH4EeCKHE MOJEIN CXEM.

32. KoMMyTanmoHHas cxema U rpad KOMMYTAallHOHHOW CXEMBI.

33. IIpencrapieHne dIEKTPUIECKUX CXEM B BUJE MyJIbTUTpada u runeprpada.
34. 3amaya KOMIOHOBKH SJIEKTPUUECKUX CXEM.

35.Kputepuu u orpaHM4eHUs KOMIIOHOBKH AJIEKTPUUECKUX CXEM.

36. OCHOBHBIE 3Tallbl KOMIIOHOBKH IPHU 33JaHUU CXEMbI B BUJIE MYyJIbTUTpada.
37.0cHOBHBIE 3Tarbl KOMIIOHOBKY TIPH 3aJJaHUU CXEMBbI B BHjIe Tutieprpada.
38. OcoOEHHOCTH UTEPALMOHHBIX aJITOPUTMOB KOMITOHOBKH.

39. Ilepcnextusbl pazBuTHs CAIIP KOHCTPYKTOPCKOTO NPOEKTUPOBAHMS LIU(PPOBBIX
YCTPOMCTB.

IIpumep 3K3aMeHAITHOHHOTO OHUJIeTa

TOVBIIO «JIOHELIKU HALIMOHAJIBHBI TEXHUYECKUI YHUBEPCUTET»
YpoBeHb BhICIIETO MPOGECCHOHATLHOTO 00pa30BaHus: OaKagaBpuat
Hamnpasnenne noarorosku: 09.03.01 «MHdopmaTHika 1 BBIYUCIUTEIbHAS TEXHUKAY
[Tpodunb: CructeMHOE TPOrpaMMHUPOBAHHE
Cewmectp: 3
YyeOnas qucruruimaa: MHKeHepHbBIE TaKeThI IS pa3pad0TKH KOMITBIOTEPHBIX CHCTEM

N —

BUJIET Ne 1

Nurepdeiic CAIIP Active-HDL.

BreimotHUTE  pasMemieHne  JJEMEHTOB  CXEeMbl  Ha  TNEYaTHOM  IiaTe
MOCJIC/IOBATEIIbHBIM ~ METOJJIOM C MAaKCHMAJIbHBIM  KOJIMYECTBOM CBSI3EH ¢
pa3sMENIEHHBIMUA JJIEMEHTaAMH ¥ MUHHMAJIbHBIM KOJUYECTBOM  CBS3CH C
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HEPa3MENIEHHBIMU YJIEMEHTaMHU.
3. YayymmTh  TOJNYYEHHBIM pe3ynbTaT pa3MENICHHS HTEPAIMOHHBIM METOIOM
[adepa.

VYTBepkaeHO Ha 3acejaHuU Kadepbl KOMIbIOTEPHOU HHKEHEPUH,
npotokoa Ne 8 ot 21.03.2023 r.

3aB. kadeapoit KU A . Anonpuenko Ox3amMeHATOp B.H. Ctpynuiun

4.3 Kputepum oueHMBaAHUS
KPUTEPUU

OLICHMBAHMA IK3aMEHALMOHHOH PadoThI

1o aucuuIuinHe «HXeHepHble MaKeThl 1715 pa3pab0TKH KOMIIBIOTEPHBIX CUCTEM
st oOywatomuxcss no  HampasieHuto 09.03.01  «MudopmaTtuka M KOMIbIOTEpHAs
texHuka» (mpodumib — CucTeMHOE TPOTPaMMUPOBAHNE)

DK3aMeH MPOBOJAUTCS MUCBMEHHO 10 OUjIeTaMm.

DK3aMEHALIMOHHBIA OUJIET COCTOUT U3 TPEX BOMPOCOB:  OAMH TEOPETUUYECKUN U J1BA
MpakTUYECKUX 3ajaHus. 3a  TeopeTudeckoe 3amanue — 10 OamioB, 3a mepBoe
npakTuueckoe 3ananne — 20 6amios, 3a BTopoe — 30 Gasios.

B wactHOCTH:

[Ipu BeINOJSHEHUH BTOPOro  nyHKTa 3agaHusd (20 OainoB) CTyAEHT MNPaBHIBHO
BBIIIOJIHUT Pa3MEILEHHUE 3JIEMEHTOB NOCIEI0OBATEIBHBIM METOJIOM:  IPABHIJIBHO BBIOEPET
CJIEYIOIINM 1eMeHT A pazmernieHus (10 6aioB), MNpaBUIBHO BHIOEPET MO3UIUIO AJIs
pa3MelaeMoro 3jemMeHTa Ha nedarnoi mate (10 6anios).

[Ipu BeIOMHEHUH TpeThero MyHkTa  3agaHus (30 0ayuioB) CTYJIEHT MNPaBHIBHO
BBITIOJTHUT pa3MeIEHUE 3JIEMEHTOB UTepaliioHHbIM MeToaoM [lladdepa no ropuzonTanu
(15 6amnoB), mo BepTukanu (15 6amos).

[Ipu oTcyTCTBUM MPABUIILHOTO OTBETA HA OCTABJICHHBIN BONPOC O0yYArOIIHIICS
noiyyaer Hoyib OamnoB. IlomydyeHHble Oamibl 3a OTBEThl Ha BOIPOCHL Ouiera
CYMMHUPYIOTCS M C YUETOM Pe3yJIbTaTOB TEKYILEr0 KOHTPOJIsS pabOThI CTYA€HTA BHIBOJUTCS
urorosas oreuka no 100-0anpHOI mIKaie.

[lonyuyennass onenka mno 100-0amibHON 1IKajne OMNpeneNseT OLEHKY 110
rocyaapcTBeHHOM mkane u mkaine ESTS.

VYTBepkaeHO Ha 3aceaHuu Kadeapbl KOMIbIOTEPHON HHXXEHEPUH, MPOTOKOI Ne 8 oT
21.03.2023 1.

OueHrBaHWEe YPOBHS OCBOEHHUS CTYACHTOM y4eOHOro MaTepuana  JUCHUILIUHBI
«/H:KeHepHbIe MaKeThl 1Sl Pa3pad0TKH KOMIBIOTEPHBIX CHCTEM) IIPOU3BOJIUTCS B
X0J1€ TEKYIIEro KOHTPOJIA U MPOMEXKYTOYHOM aTTecTalluu (CEMECTPOBOTO KOHTPOJIS).

Tekymui KOHTPOJb 3HAHUW CTYAEHTAa OCYUIECTBISICTCS [0 pe3yjbTaraM
nabopaToOpHbIX paboT. BeimomHenue mabopaTOpHBIX pabOT C  3amUTON  OTYETa,
MPEAYCMOTPEHHBIX pabodyeil TporpaMMoil UCHMIUIMHBI, SIBISETCS HEOOXOIUMBIM
YCJIOBHEM JIOITyCKa CTYIEHTA K DK3aMEHY.

Pacnpenenenue 6amioB TEKyIero KOHTPOJIs padOThI CTY/ICHTA Ha MPOTSHKECHUN
ceMecTpa MpuBeeHo B Tabuie 1.

Tabmuma 1 — Pacnpeaenenue 6amioB TEKYIIEro KOHTPOJIS
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dopma KOHTPOJIS Bo3moxHoe [Ipumeuanue
KOJINYECTBO
0aJII0B
Otuér 1o 10 3amanue BBITTIOJTHEHO IIPABUJIBHO,
nabopaTopHol pabote MOJIyYEHHBbIE  pe3yJIbTaTbl OOOCHOBAHBI,
MIPUBEEH aHAIK3 MOJTYUYEHHOI0 pe3yJbTaTa
5 3aJ1aHKe BBITIOJHEHO B 1I€JIOM MPaBUIBHO,
MOJIyUYCHHBIE  pe3yJbTaThl HE  BCera
00OCHOBaHbI, BO3HUKJIM TPYJIHOCTH B
00BSICHEHUH MOJYICHHBIX PE3yIhTaTOB
Hroro no 40 N3  pacu€ra  mpoBeAEHHUS  YETBIPEX
1260paTOPHBIM nabopatopHbix  paboT.  OueHuBarTCs
paGoram pe3yIbTaThI Ka)kJ101 nabopaTopHOU
(MakcMMaJIbHO paboTEI.
BO3MOKHOE)
HUTOI'O 40 MakcuMaJIbHO BO3MOKHOE

IIpomexyTouHasi aTrecTalus 10 pe3ybTaTaM OCBOCHUS TUCIUTUIMHEI B
cemecTpe MpoBoauTcs B ¢opme cemecTpoBoro sk3ameHa. dopma mnpoBeneHus
sK3aMeHa — MUChbMEHHAas. DK3aMEHAIIMOHHBIA OUJIET BKIIIOYAET B ce0sl TpU BOIpoca,
BKJIIOUAIOIINX TEOPETUYECKUE U IIPAaKTUUYeCKue 3a1anus. [Ipu olileHnBaHuu CTyIeHTa
Ha DK3aMEHE IIPEeIoJaBarellb PYKOBOACTBYETCS KPUTEPUSIMH, IIPUBEACHHBIMU B

Tabauiie 2.
Ta6nuna 2 — Pacipeenenue 6amioB Mo CEMECTPOBOMY IK3aMEHY
dopma KOHTPOIIS MakcumanbHO
BO3MOKHOE KOJIMYECTBO
OayuIoB
OTBeT Ha NPAKTUYECKUU Bomnpoc 1 10
BOIPOC IK3aMEHAI[UOHHOTO Bonpoc 2 20
ouiieTa
Bonpoc 3 30
HUTOI'O 60

HroroBas oueHka onpeaensercs myTeM CyMMHPOBaHUS KOJIMUECTBA OAIIOB

II0 pPe3yJIbTaTaM TEKYILIEro

KOHTPOJISI W KOJIMYCCTBA

OaJJIOB MO pe3ysbTaram

CEMECTPOBOro 3k3aMeHa. MaKCHMMAaJIbLHO BO3MOKHOE KOJIU4YecTBO 0aJ110B — 100.

[Tonyuennas omenka 1o 100-0amipbHOM IIKane OMNpeAeiseT OIEHKY II0

rocy/iapcTBeHHOM mkasne u mkaie ESTS:

CymmMma 6amioB Ornenka

o 100-0anpHOM IKAJIE

o mkaixe ECTS

OuenHka
10 TOCYIapCTBEHHOM ITKAaJIe

90-100 A OTJIINYHO
80-89 B
Xopomo
75-79 C
70-74 D VY 10BIIETBOPUTEIIBHO
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CymMma 6amioB Orenka Omnenka
no 100-6anpHoit mkane | mo mkane ECTS 10 TOCYJAPCTBEHHOM 1IIKaJIe
60-69 E
35-59 FX
. HeynosnersopurenbsHo
0-34 F

* — ¢ 00s13aTENILHBIM IMOBTOPHBIM U3YYCHUCM AUCHUIIIINHEI.

5. PEKOMEHIAYEMAS JIMTEPATYPA
OcHoBHAaA:

1. Huraii, P. M. ABTOMatu3UpoOBaHHOE MPOCKTHUPOBAHUE CPENICTB
BbIYMCIUTENbHOM TeXHUKHU B cpeae PCAD-2006: yueGHO-MeToauueckoe nocooue /
P. M. Huraii, K. E. Ilanbkuna. — MockBa: Poccuiickuii yHUBEpPCUTET TPAHCIIOPTA
(MUUAT), 2021. — 84 c. — Tekct: snextponHslit / [udpoBoit oOpazoBarenbHbIN
pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/122046.html 2).
— Pexxum nocryna: [ aBTOpU3Up. MOJIb30BATEINIEH.

2. Hecmenosa, C. B. OcHOBBI aBTOMaTU3UPOBAHHOI'O MPOEKTUPOBAHHS :
yueOHo-meroanueckoe nocooue / C. B. Hecmenosa. — Cankr-IletepOypr : CaHkT-
[lerepOyprckuii nonurexunueckuii yuusepcutet Ilerpa Benukoro, 2020. — 32 c.
— ISBN 978-5-7422-6925-0. — Tekct : anekTtpoHHbld //  Lludposoii
o0pa3oBaTeIbHBIN pecypce IPR SMART : [cailT]. — URL:
https://www.iprbookshop.ru/99825.html. — Pexxum  moctyma: mjisi  aBTOpU3HP.
I10JIb30BATEIICH.

JlonmoJiHUTEILHAS

3. VYBapos, A. C. P-CAD 2000, ACCEL EDA. KoncrpyupoBaHue
nevatHbix Toiat / A. C. YBapoB. — 2-e uza. — Caparos: [Ipodo6pazoBanue, 2019.
— 322 c. —ISBN 978-5-4488-0067-2. — Texkcr: »anektponHbiii / Iludposoit

o0OpasoBaTenbHbIN pecypce IPR SMART: [caidT]. — URL:
https://www.iprbookshop.ru/87982.html. — Pexxum  moctyna: mjisi aBTOpU3UP.
MOJIb30BATENEN

4. BoakoBa, T. B. OCHOBBI ~ MPOEKTUPOBAHUS  KOMIIOHEHTOB

aBTOMATH3UPOBAHHBIX cucTeM: yueOHoe mocooue/ T. B. BoakoBa. — OpeHOypr :

Openbyprckuii rocynapcTBennbiii yuusepcuter, ObC ACB, 2016. — 226 c¢c. —
ISBN 978-5-7410-1560-5. — TexkcT: anektponnsiii // [{ludpoBoit oOpazoBarenbHbIN

pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/69921.html. —

PexuMm noctyna: st aBTOPU3UP. NOIB30BATEIICH.

4. YYEBHO-METOJNYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI

Y4yeOHO-MeTOAMYECKHE U3TaHusl, pa3padorannbie B JOHHTY:
5. Crpynunus, B.H. Meroauueckue yka3aHus K BHIITOJIHEHUIO Ja0OPATOPHBIX pabOT
no aucumiuinHe «VHXeHepHble NaKeThl AJid  Pa3padOTKU KOMIIBIOTEPHBIX  CHCTEM
[DnexTponusiit pecype] / TOYBIIO «/JIOHHTY», kad. «KoMmmbroTepHas HHKEHEPUSI»;
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coct.: B.H. Crpynwnmun. — onenk: JlonHTY, 2022. — 80 c., pyc. (moctym uepes
JUYHBIA KaOWMHET CTyCHTA).

6. Crpynunus, B.H. Meroanueckue pekoMeHJauU K CaMOCTOSTENBHOM padoTe 1Mo
mucuuiimHe  «MHXeHepHble TaKeThl s pa3pabOTKHM KOMIIBIOTEPHBIX CHCTEM)
[Dnexktponnsiii pecypc] / TOYBIIO « IOHHTY», kad. «KommbroTepHas HHXEHEPU;
coct.. B.H. Crpynunun. — loneuk: JouHTY, 2022. — 35c¢., pyc. (moctyn uepe3
JUYHBIN KaOMHET CTyCHTA).

JIeKTPOHHO-UH(POPMALIMOHHBbIE PecypPChl

ObC NOHHTY - http://donntu.ru/library
OBC IPR book — http://www.iprbookshop.ru

Internet-pecypcsl
Onektponnsiid apxuB HTB J{onHTY: http://ea.donntu.org

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
ANCIUIIJIMHBI

7.1 JleKIITMOHHBIE 3AHATHSA

Jlexnimonnas ayautopus 4.35, y4eOHBIM Kopnyc 4, Ui TPOBEACHUS 3aHITHH
JEKIIMOHHOTO THUMA, TPYNIOBBIX U UHIWBUAYAIbHBIX KOHCYJIbTAI[UN, TEKYIIETO KOHTPOJIS
U TPOMEXKYTOYHOM arrectanud (MyJIbTUMEAUITHOE O00OpyJOBaHUE: KOMIIBIOTED,
UBUNTU (6ecuatnas Bepcusi  18.04), OpenOffice (6ecrutatnast Bepcus 4.1.6),
MpOeKTOop, 3KpaH g PC-npoekTopa; criennanu3nupoBaHHas MeOelb: I0CKa ayJuTOpHas,
MapThl).

7.2 JIabopaTopHbIe 3AHATHS:

VYyebnas ayautopus Ned4.16 yueOHBIM Kopmyc 4 mjid TPOBEACHHS 3aHATHI
CEeMHHAPCKOTO THMA ©  BBIMIOJHEHUS Ja0OpaTOPHBIX pabOT, TPYNIOBBIX U
WHINBUAYAJIbHBIX KOHCYJBTAIMHA, TEKYIET0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTaIlUH.
Hcnonbe3yercs cienuanin3upoBaHHas MeOenb:  J0CKa ayAUTOPHAsI, CTOJBI ayIUTOPHEIE,
CTYJIbS YYEHUYECKHE U KOMITbIOTEPHOE 000pyaoBanue ¢ ycranoBiaeHHO OC Windows 7
Ultimate 64-bit SP1, AMD A4-6300, 3.7 GHz, 4,00I'b. LibreOffice 5.2.2 (iunieH3us
GNULGPLv3+ u MPL2.0), Mozilla Firefox munensuss GNU GPL u GNU LGPL,
Notepad++ nunensust GNU GPL 2.

7.3 CamocrosiTesibHasi padora:

[Tomemienus 411 CaMOCTOATENBHON PaOOTHI C BO3MOKHOCTBIO MOJIKIIOUEHUS K CETH
"Untepuer" wu  oOecmedeHWEM JOCTyma B DJJCKTPOHHYKO  HHGOPMAITMOHHO-
o0pa3oBaTeNbHYIO CPEAly  OpraHM3alliu: YWTaIbHBIC 3ajbl, y4eOHBbIE Kopryca 2,3
(KOMTIBIOTEpHAsT TEXHWUKAa C BO3MOXKHOCTBIO MOAKIIOUEHUS K cetu « HTepHeT» U
o0ecreyeHrneM J0CTyna B 3JEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTEIbHYIO CpEeny
(BUOC JOHHTY) wu snexrponHo-omonunoreunyto cucremy (ObC [PRbooks), a Takxke
BO3MOYKHOCTBIO MHINBUIYaTFHOTO HEOTPAaHUISHHOTO JocTyna oO0ydatonuxcst B ObC u
OUOC nocpencreom Wi-Fi ¢ nmepcoHalbHBIX MOOMIBHBIX YeTporicTB.  OC- Microsoft
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Windows 7, OpenOffice 2.0.3 - o6miectBennas autien3us MPL 2.0, Grub loader for
ALT Linux - munen3us GNU LGPL v3, Mozilla Firefox - muniensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nuuensus GNU GPL).
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