MUHUCTEPCTBO OBPA30BAHUSA 1 HAYKU
JIOHELIKOI HAPOHOM PECITYBJIUKHU

T'OCYJIAPCTBEHHOE OBPABOBATEJIbHOE YUYPEX/EHUE
BBICILEI'O [TPO®ECCHUOHAJIBHOI'O OBPAZOBAHUS
«JIOHELIKUI HALIMOHAJIbHBIN TEXHUYECKU YHUBEPCUTET»

. wHOE 0Bp,
QOHELKy, 3}/

3¢ A
*

7.
/G

TR

=N
<
of
Ol
oy LS\“ Q0/

/2L
\’J>\ 2
¥

H ‘."-'S
H S Sy
Jw iy
< G
<0
~
o1l

PABOYAS ITPOT'PAMMA JTUCIIUITJINHBI
b1.B.0S TexHo0J0rus NPOEKTHPOBAHUA KOMIIbIOTEPHBIX CHCTEM

(KOl 1 HAMMEHOBAHHE JAUCLUILIMHBI COTJIACHO Y4eOHOMY IUIaHy)

Hanpagnenue noaroToBku 09.03.01 «udopmaTrka 1 BEIYUCTUTEIbHAS
(cenuanbHOCTD): TEXHUKa»
(KOJl ¥ HAMMEHOBAHHE HAIPABJICHHUS MTOJATOTOBKH / CIIEIIMATILHOCTH)
HampaBneHHOCTH CucreMHO€E MPOrpaMMHUPOBAHUE
(mpodus):
(HanmMeHOBaHHe PO / MATUCTEPCKOM MPOTpaMMBI
/cnenuanu3anum)
[Tporpamma: OakajaBpuar

(bakanaBpuaT, MarucTpaTypa, CreHaIuTeT)

dopma oOydeHus: Ounas

(ouHasi, 3a04Hasi, OYHO-3a04HAsT)

dopma 00yUCHHS: OuHas
Cemectp(bl) 7
OO6mas Tpy10éMKOCTh B 3.€./4acax 3,0/108
KonrakTHas padorta (dac.) 38
Jlexnuu (4ac.) 17
[IpakTrueckue (CeMHUHAPCKHUE) 3aHATHS (Jac.) 0
JlabopaTopubie paboTh (Jac.) 17
CamocrosTenpHas pabora (4ac.), B TOM YHCIIe 34
KypcoBoii mpoekT (pabora) (cemecTp/dac.) 0
KonTtpoas (3x3amMeH, yac./3a4€T) Dx3aMeH, 36

Jlonenk, 2023 r.



Pabouas nporpamma aucuurivnbl « TexHonorus npoekTHpoBaHHA KOMIIBIOTEPHLIX
CUCTeM» COCTaBJIeHa B COOTBETCTBMM C Y4eOHBIM IJIaHOM M0 HAnpaBICHHIO NOATOTOBKH
09.03.01 «MudopmaTika U BbIYMCAUTEIbHAS TexHUKa», npoduib «KoMNbIOTEpHasS MH-
kerepus» a1 2023 rosa npuéma 1o o4Hoi 1 3a0uHoi Gpopmam 00ydeHHMS.

CocTaBurednb:

Crapiunii npernojiaBaresinb

Kadepbl KOMITBIOTEPHOM

MHXEHEPHUH B.H. CtpyHuinnH

IHCB)

puusiTa Ha 3aceaanun Kadeapel «Kommbio-

Pabouast rnporpamma pacemoTpena
TepHask MHIKCHEPHSI».
[lporokos ot «21» maprta 2023 ron

3aseaytoumii kadeapoit | A.Sl. AHONIpUEHKO

(noanuce) ~

PaGouas nporpamMma oa06péna y4ebHo-meroandeckoii komuccued ['OVBIIO
«JIOHHTY» no unanpasieHuio y)ﬁf 01 «HMudopmaruka ¥ BbIYHCIUTEIbHASA
TEXHUKa. 7

[IpoTokos o1 «21» maprt, ro 0 4

[Ipencenarens Al AnornpueHko
(noAnuce)
PaGouass nporpamma’ npoasena juis 20 rojxa nmpuéma Ha 3acelaHuHd Kadeapsl
KOMIBIOTEPHON HHIKEHEPHH.
[Tpotokon o «  » 20 roma Ne .
3aBeaytouinii kadeapoi
(noanuce) (®.H1.0.)
Pa6ouas nmporpamma mpoaJiena g 20 rojga npuéma Ha 3acedaHHH Kade/pbl
KOMIIbIOTEPHOH MHIKEHEPHHM.
[TpoTokon ot «_ » 20 roga Ne .
3aBeytoumii kadeapoi
(NoAMMCs) (D.H.0)
PaGouass mporpamMma npoaJjena aias 20 roxa npuéma Ha 3aceaHuu Kadeapsl
KOMITbIOTEPHON MHKEHEPHH.
[Ipotokon ot «__ » 20 roga Ne .
3asejytoinid kadeapoi
(MoJIncE) (MPHO)
Pabouas nporpamma mpoaiena Jjuis 20 roxa npuéma Ha 3acenaHuu kadeapsl
KOMITLIOTEPHOM MHIKEHEPHUH.
[IpoTokon oT «___ » 20 roga Ne |

3aBenyroini kadeapoi

(noanwce) (b.HN.O)




1. OBBEKT, HEJIb U 3ATIAYU OCBOEHMUSA INCHUIIVINHBI

HuciuminHa «TeXHOJorus MPOEKTUPOBAHUS KOMIBIOTEPHBIX CHUCTEM» 3aHUMAET
BXXHOE MECTO CpeId  JUCHMIUIMH NpodecCHOHANBHOTO IUKIA, OMPEIEISIONINX
TEOPETUUYECKUI U MPAKTHUECKUI YPOBEHBb MPO(PECCHOHATBEHOM MOTOTOBKH MHXEHEPOB.

Leabl0 IUCHUIUIMHBI SIBISIETCS O3HAKOMJICHHE CTYACHTOB C COBPEMEHHBIMU
TEXHOJOTHSIMH TPOCKTHUPOBAHMS KOMITBIOTEPHBIX CHUCTEM, MPHOOpETEHHUE YMEHHH U
HABBIKOB B 00JIACTH MPOEKTUPOBAHUS U TIPOTPAMMHUPOBAHUS ITUPPOBBIX CUCTEM.

3agauM: - nMpuOOpPECTH TEOPETHUUECKUE U NMPAKTUYECKHME HABBIKM IO pa3paboOTKe,
NPOEKTUPOBAHUIO M TMPOTPAaMMUPOBaHUI0 LHUPPOBBIX cuctem; - ocBouTh CAIIP
POEKTUPOBAHUS KOMITBIOTEPHBIX CUCTEM M SI3bIK IPOrPAMMHUPOBAHUS (IPOCKTUPOBAHUS
IIU(POBBIX CUCTEM).

B pe3ynbraTe 0cBOSHUS NUCUUIUIMHBI CTYICHT JOJIKEH:

- 3HaTh  TOPUHIUNB cOopa, oTOOpa U 0000meHuss WHGOPMAIMH; METOJIbI
pa3pabOTKU TEXHUYECKON IOKyMEHTaIuH; oOuiue TpeOoBaHMSI K CTPYKTYpeE; pa3ieiioB
TEXHUYECKOTO JOKYMEHTa; METOAbl IPOBEICHUS OSKCIEPUMEHTOB M HAOIIOJCHUM,
o0o0mennss w  o0paboTku  WHPOPMANWMK, MaTEMaTHYECKOE  MOJCIUPOBAHUE;
TEOPETUYECKHE U MPHUKIATHBIE OCHOBHI aHAM3a JaHHBIX; TEXHOJOTUU aHAlu3a JaHHbIX;
BO3MO>XHOCTH aBTOMATHU3WPOBAHHON CHCTEMBI, YIpaBICHHUE H3MEHEHHUSIMH B IPOEKTE;
OCHOBBI KOH(UTYPAIIMOHHOTO YIPAaBJICHUS, COJEPKaHUE W MOCIEI0BATEILHOCTD
BBITIOJTHEHHSI 9TAIIOB aHATTUTHYECKOTO TIPOEKTA.

- yMeTb COOTHOCHUTb Pa3HOPOJHBIE SIBIIEHUS U CHCTEMAaTH3UPOBAaTh UX B paMKax
n30paHHBIX BUAOB NMPO(ECCHOHATBHON JeATEIbHOCTH; MPUMEHATh METO/IbI MTPOBEACHHUS
AKCIIEPUMEHTOB; O(QOPMISATh pe3yibTaThl HAYYHO-HCCIEIOBATEIBCKUX U  OIBITHO-
KOHCTPYKTOPCKHUX paboT; aHaJM3UpOBaTh TEXHUYECKYIO JOKYMEHTAIUIO, U3BJICKATh U3
Hee CBEJCHMs, HEOOXOAMMBIE JUIsl PELICHHs IOCTABJICEHHOM 3ajjaud; aHaJIU3UpOBATH
BXOJIHbIE JTaHHBIE; 0OOCHOBBIBATH MPEAJIOKEHUS MO pealu3ally CTpaTeruud B 00JacTH
MH()OKOMMYHHUKAITMOHHBIX TEXHOJIOTHI; TUTAHUPOBATh pabOTHI B ipoekTax B obmactu UT.

- BJaJaeTh NPAaKTHUYECKUMU HaBbIKaMU paboTbl ¢ HH(DOPMALMOHHBIMU
MCTOYHUKAMH, OMBITOM HAYYHOTO MOHWCKA, CO3JaHMsI HAYYHBIX TEKCTOB; METOJUKAMH
TEOPETUYECKOTO M MPHUKIATHOTO aHalIW3a JAaHHBIX; TEXHOJOTHUSMHU aHalM3a IaHHBIX;
HaBbIKAMM: cOOpa JaHHBIX O 3ampocax U BHIOOpPA METOAOB pa3pabdOTKU TpeOOBaHUU K
CUCTeME, THIOB M aTpuOyTOB TpeOOBaHWI K CHUCTEME, Ha3HAUYCHUS U pacCHpeesICHUs
pECypCcOB; METOJaMHU: TUTAHMPOBAHHS TMPOCKTHBIX paboT; TUIAHUPOBaHUA pPabOTHI C
pUCKaMH B COOTBETCTBHUM C TIOJYYEHHBIM 3aJlaHUEM; pa3pabOTKU HepapXuyecKou
ctpyktypsl padbot (MCP) npoekTa B COOTBETCTBUH C MOJTYUYEHHBIM 3aJJaHUEM.

[Iponiecc u3ydeHUs: TUCHMIUIMHBI HAMpaBieH Ha (GOPMUPOBAHUE CIIEIYIOIMIUX
KOMITETCHIIUM:

YK-1 cnocoGHOCTH OCYHIECTBIISITH TOUCK, KPUTHYECKUN aHAIN3 W CHUHTE3
uHdOpMAIUH, TPUMEHITh CUCTEMHBINA MOAXO/ IJIsl PEIICHUS TOCTABIEHHBIX 3a/1a4.

ITIK-1 crnocoOHOCTH BBIMOJIHATE PA0OTHl U YNPABJISTH pabOTaMU MO CO3JIaHUIO
(Mmomudpukanuu) u  compoBoxieHutro  WC,  aBTOMaTHU3MpYyIOUUX  3aJlayd
OpraHU3alMOHHOTO YNPaBIECHUS U OU3HEC-TIPOIIECCHI.



[1K-6 cnocoOHOCTH pa3pabaThiBaTh KOMIIOHEHThI CHCTEMHBIX MPOTPAMMHBIX
MPOTYKTOB.

2. MECTO JUCHOUIIJIMHBI B OCHOBHOM OBPA30OBATEJIBHOM
IHPOI'PAMME

JlucuMmiamHa OTHOCUTCS K 4acTH, (pOpMHpPYyeMON y4acTHUKaMHU 0Opa30BaTEIbHbBIX
oTHoueHui bioka 1 aucuumnz (Moysel) yueOHOro IuiaHa.

3HaHUST W yMEHUS, NPUOOPETEeHHbIE TMPU OCBOCHUU JAaHHOW JHUCLMIUIMHBI,
peanu3yroTcs CTYACHTOM I@pU U3YYEHUM AUCHUIUIMH «OpraHusanus JOKaJdbHBIX
BBIYMCIIUTEIBHBIX ceTei», «CHCTEMBI KOHTPOJENPUTrogHOro npoexkrupoBanus KCy, nmpu
IIPOXOKJICHUHA  IPOU3BOJACTBEHHOM  NPAKTUKH, IPU  BBHIIOJHEHUM  HAY4YHO-
HCCJIEI0BATENLCKOW paboThl M HalMCaHUM OakajJaBpCKOM padoOThl, a TakXke B
JTAJIbHEUIIIEH HHKEHEPHOU AEATEIILHOCTH.

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

3.1. Pacnpenesienne y4yeOHBLIX 4YacoB IO TeMaM JAMCHUIUIMHBI M BHIAM
3aHATHI

No HaumeHoBaHnue TeMbl KonunyecTtBO 4acos

TeM (comeprkaTeTbHBIX B ToMm umcie
. Bcero
bI MOJTYJICH ) Jlexuuu JlaGop. |IIpakT. CpP

| Bsenenue. Tennennuun — —
pa3BUTHSA 1 (pPOBBIX 4 1 3
YCTPOMCTB.

2 Meroasl TIPOEKTUPOBAHUSA — —
OBICTPOICHCTBYIOIINX 4 1 3
U POBBIX YCTPOMCTB.

3 CXeMOTEXHAYECKOE — —
IPOEKTUPOBAHKE c 4 1 3
ncnoin3oBanueM CAIIP.

4 Marematnueckoe
MOJEIIUPOBAHUE

CAIIP uu¢poBsix cuctem 7 2 2 -1 3

6 CHcTeMbl aBTOMAaTH3aLUH
KOHCTPYKTOPCKOT'O 7 ) 2 - 3
IPOEKTHPOBAHMSI.

7 CrenuannHbIe METOIBI _
KOMIIOHOBKH U

9 2 4 3
pa3MeneHus
Heperyssipaux bUC.

8 [IpoekTupoBanue -
Mmexcoequuennii B BUC. 9 2 4 3

9 TpaccupoBka
MHorocnoiHbix BUC

12 2 5 =l 3

10 | Mudopmammonnsie —




TEXHOJIOTHH Pa3pabOTKH 7 2 5

TOIIOJIOTHU MaTpUYIHBIX

BUC
Htoro no BumaM 3aHITHHA 68 17 17 0 34
KonrakTHas padota 4 0
(IomOJIHUTEIbHAS)
KypcoBoii mpoekt 0 0
KonTpoib 36

HUTOIro 108 34 17 34

(I)opanOBaHne KOMHeTeHHI/Iﬁ B pe3yjgbTatrTe 0CBOCHUA TEM NUCIHUIIJINHBI

Komnerenuun TeMbl TUCUMILUIUHBI, HALlEJIEHHBIE HA BHIPA0OTKY|
KOMIIETEHIIUN
ITK-1 Temsr: 1-6
I1K-6 Temsr: 7-10
YK-1 Tewmsr: 2-5

3.2. Jlekuuu

TEMA 1. BBEJEHUE. TEHJIEHIIUA PA3BUTHUSA IIU®POBBIX YCTPOMCTB.

Conepxanvie Temsl 1:

IIpoektupoBanue. TumoBasl Jjorndeckass cxemMa IpoeKTHpoBaHMs. (OCHOBHBIE ONPEIEIICHUS
nporecca npoekTupoBanus. Cucremsl npoekTupoBanus. CTaauu U dTansl NpoekTupoBanus. [loaxonsr k
KOHCTPYMPOBAaHUIO HA OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTMH. [lepCreKTMBBI M TEHACHLMU Pa3BUTHS
KOMITbIOTEpHOW TexHukH. HoBas konuenmmst pa3Butusi cetu MHTepHeT. HOBBIE C€MOCOOBI CBS3H.
Heiipoxommbiorep. KBanTOBBINM KOMIBbIOTEp. ONTHYECKUH KOMITbIOTEP. | MOpUIHBIE BBIUMCINTEIBHBIC
CUCTEMBI.

Jluteparypa k teme 1: [1-4].

TEMA 2. METOJIbIl IPOEKTUPOBAHWS BLICTPOJEVCTBYIOIIUX IIADGPOBBIX
YCTPOMUCTB.

Conepxanvie TeMbI 2:

CriocoObl POEKTUPOBAaHUS LHUQPPOBBIX YCTPOMCTB. TpaaulMOHHBIE METOJbl MPOEKTUPOBAHUSI.
TpaguLMOHHBIN  LUKI ~ HpoekTupoBaHusA.  Hexmocrarku — TpaaMLIMOHHOIO — IPOEKTUPOBAHUSA.
CxemotexHudeckoe mnpoekTupoBanue ¢ wucnoiab3oBanuem CAIIP. IlpumeHeHue £3bIKOB ONHMCaHUA
anmapatHelx cpeacTB. OnucaHue YCTpOMCTBa C MCHOJIb30BAHWEM BPEMEHHBIX JAMArpamMM €ro padoThl.
[IpumeHneHue quarpamMm COCTOSIHUM U1 OMMCAaHUs paboThl MOCIEA0BATEIbHBIX YCTPOHCTB.

Jluteparypa k Teme 2: [1-4].

TEMA 3. CXEMOTEXHUYECKOE IMPOEKTHUPOBAHHUE C HUCITOJIb30BAHUEM
CAIIP.

Counepxanue Tembl 3:

ABTOMaTHYECKOE U aBTOMATU3MPOBAHHOE IPOEKTHpPOBaHHE. JTambl MpoeKkTHupoBaHus OBA.
3azayn aBTOMaTU3alMl KOHCTPYKTOPCKOIO IMPOEKTUPOBAaHNUsA: KOMIIOHOBKA, pa3MEILEHUE, TPACCUPOBKa.
ABTOMATH3aIMsl  CXEMOTEXHMYECKOTO  IPOEKTHPOBAHMSI  DJIIEMEHTOB  KOMIIBIOTEPHBIX  CHUCTEM.
[TpoexTHpoBaHKEe ¢ UCIOJIB30BaHUEM S3bIKOB omnucanus anmaparypsl (IOA, VHDL, AHDL, Verilog,
Abel). [IpoexkTrpoBaHue Mo BpeMEHHBIM JUarpammam, o JuarpaMMaM COCTOSIHHM pabOThl yCTPOMCTB.
TexHosorny napauieabHOro NPOEKTUPOBAHUS.

Jlureparypa k Teme 3: [1-4].




TEMA 4. MATEMATHYECKOE MOJIEJINPOBAHUE

ConepxaHne TeMbl 4:

MaremaTtnueckue Moxaenu anainoropor POC. MaremMaTruyeckue MOJIENIH JIOTHYECKHX CXEM
IU(POBBIX  YCTPOMCTB. ABTOMAaTH3alUsI  CXEMOTEXHUYECKOTO MPOCKTUPOBAHUS  AJIEMEHTOB
KOMITBIOTEPHBIX  CUCTeM. VHQpOpMAIIMOHHBIE TEXHOJIOTHH CXEMOTEXHHUYECKOTO MOJCIUPOBAHUS
aHajoro-mugpoBeIx  ycTpoicTB. CuHTe3 Jjormyeckux cxeM. OOmas XapakTepucThka 3aaad
ABTOMATHU3ALMU KOHCTPYKTOPCKOI'O MPOEKTUPOBAHHUS DJIIEMEHTOB KOMIIBIOTEPHBIX CUCTEM.

JluTeparypa k Teme 4: [1-4].

TEMA 5. CAIIP IM®POBUX CUCTEM

ConepxxaHue TeMBbI S:

[Tonxonsl u pemaembie 3aaaud npoekTupoBaHus tononorun BUC. ABromaru3zanms mporecca
cunre3a tomonoruun MMC. Kpurepuu u orpanmuenus. Knaccudukaius cuUCTEM TPOEKTUPOBAHUS
toniosorun BUC. CAIIP mudpoBux cucrem ( Altera Quartus II, ModelSim, DSP Builder B cBs3ke c
CAIIP MatLab Simulink)

Jlureparypa k Teme 5: [1-4].

TEMA 6. CUCTEMBbI ABTOMATU3AIIUN KOHCTPYKTOPCKOI'O
INPOEKTUPOBAHUA

Coneprkanue Tembl 6:

OcHoBHast  TeHIeHUUs pa3BUTHs coBpeMeHHBIX CAIIP KOHCTPYKTOPCKO-TEXHOJIOTHMYECKOTO
npoektupoBanus. [lonxonsl W periaemble 3amauu npoekTrpoBanus tomnojorun bBUC. ApromaTu3anus
npouecca cuHre3a Ttomonorun MIMC. Kpurepunm wu orpanmuenus. Kiaccudukanus cucrem
npoektupoBanusi Tononorud BUC. Metoanka CKBO3HOrO aBTOMAaTH3UPOBAHHOTO MPOCKTUPOBAHUS
y310B komnbioTepHbix cucteM. CAIIP _P-CAD, Altium Designer, Sprint-Layout, DipTrase, FreePCB,

Kicad, Design Spark PCB, Solo PCB Design.
Jlutepatypa k Teme 6: [1-4].

TEMA 7. CIHEIMAJIBHBIE METOJAbI KOMIIOHOBKH MW PA3ZMEIIEHUSA
HEPEI'YJISAIPHUX BUC.

Conepxanvie TeMbl 7:

Matemartuueckas (opMyiIMpoBKa 3agaud pa3z0OueHusi cxembl Ha y3ibl. [locienoBarenbHble U
UTEPALlMOHHBIE METOJbl KOMIOHOBKM. IlocTaHoBka 3amaum paszmenieHus. IlocienoBarenbHble METOBI
pazmenienus. [locnenoBaTenbHbI MeTOA pa3MelieHUs 1o MyubTurpady cxemsl. MrepanmoHHbIi
QJITOPUTM pa3MELICHUs NapHBIX IMEPEeCTaHOBOK (MO MynbTUrpady cxemsl). MrepannoHHBIM MeTo[
pasmemenus [ladepa.

Jluteparypa k teme 7: [1-4].

TEMA 8. MIPOEKTUPOBAHUE MEKCOEJVUHEHU B BUC.

CozneprkaHuie TeMBbI &:

Onpenenenne mnepeuyns coenuHeHud. Meron Ilpuma. Meron Kpackansa. TpaccupoBka
MexcoequHennii. Anroput™m Jlu. Moaudukanuu anroputma Jlu. Meton Axkkepca. MeTon myTeBbIX
KoopauHaTt. MeTon BCTpedyHOM BONHBL. MeTon COeOUHEHMsI KOMIUIEKcaMH. MeToJ TpacCHUpOBKH C
MHUHHMAJIBHBIM YHMCJIOM IlepecedeHuil. MeTos paBHOMEpPHOTO pachupeneiacHuss npoBogHUkoB B JIPIL.
JlydyeBble anropuTMbl TpaccupoBKU. Meton o6xona mpenstcTBuil. TpaccupoBKa MO MarucTpajisiM B
BUC. OntuMuzanus TpacCCUPOBKHU IO JBYM MapaMeTpaM — YUCITY NEPECEUEHUH U JUTHHE.

Jlutepatypa k Teme 8: [1-4].

TEMA 9. TPACCUPOBKA MHOTI'OCJIOMHBIX BUC

Conepxxanue Tembl 9:
MHorokpucTanbHble CHOcOObl TpaccupoBku. Meton Xeiica. Ilowck kpaTdaiimero myTd B

MHOT'OCJIOHHOM auckpeTHoM pabodem nosie (JIPIT). Haznauenne maccuBoB miis cnoés BUC. Ctpykrypa
Tabuiel  TpaccupoBku. [lpumep TtpaccupoBku wmHorocioiHod BUC. [locTtomHcTBa M HEAOCTATKH
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Metosa. MeTonbl MUHUMH3ALMK BHYTPUCXEMHBIX mepecedeHui. [locmenoBarenbHblii METOL
paccnoeHHﬁ. BLII[G.HCHI/IC COCANMHCHUA C MAaKCHUMAJIbBHBIM 4YHUCJIOM HCpGCG‘-ICHPIfI. MI/IHI/IMI/ISaL[I/I}I yucia
MepEeCeUYCHUH.

Jluteparypa k teme 9: [1-4].

TEMA 10. HTHOOPMALIMOHHBIE TEXHOJIOI'UM PA3ZPABOTKH TOIIOJOI'MA
MATPUYHBIX BUC

Conepxxanuie Tembl 10:

CucreMbl aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS y3JI0B KOMIIBIOTEPHBIX cucTteM. Beibop CATIIP
B 3aBHCHMOCTH OT Ha3HAU€HUsSl YCTPOUCTB, PYHKIIMOHATHHOW OPUEHTHPOBAHHOCTHIO, CTOUMOCTHBIMHU U
CEPBUCHBIMH XapaKTepucTukamMu. KoMIIeKCHBIN KOHTPOJIb Tonojoruu MatpuuHbix bBUC.

Jlureparypa k teme 10: [1-4]

3.3. IlIpakTyeckue (CeMUHAPCKNE) 3AHATHS

[IpakTuueckue (CeMUHAPCKUE) 3aHATHUS IO TUCIUTUINHE YIeOHBIM TUIAHOM HE
IIPENYCMOTPEHBI.

3.4. JIabopaTopHbIe padOThbI

No Tema paboThl O06newm, Jlutepatypa
/1 Jac.
1 Pasmemienne  21eMEHTOB  CXeMBl B y3Jax ) [5-6]
MOCJIeIOBATEIbHBIM METOIOM
) PazMenienne 5J€MEHTOB B y3J1aX HTEPAIMOHHBIM 3 [5-6]
METOIOM MapHBIX MEPECTAHOBOK
3 PazMenienne 37€MEHTOB B y3JaX HUTEPAMOHHBIM 4 [5-6]
metozaoMm Iladepa
PazpaboTka  KOHCTPYKTHBOB  DJIEMEHTOB W [5-6]
4 KoHCTpykuuu mneyatHoil tiarel (1) B CAIIP 4
PCAD
5 Pasmenienue snemenTtoB ycrpoucrsa Ha IIII B 4 [5-6]
CAIIP PCAD
Hroro: 17
3.5. CamocTosiTesibHasi padoTa CTYJAeHTAa
No Bunapl camocTosiTennbHON paboOThI CTyIeHTa O6newm,
/1 Jac.
1 M3yyeHne J1eKIMOHHOTO MaTepuana 17
2 [ToaroroBka K J1abopaTopHBIM paboTam 17
Hroro: 34

3.6. KypcoBoii nmpoekT (padora), HHAMBUAYAJbHOE 3aJaHHE

KypcoBoii mpoekT (paboTa) U WHAUMBHAYyaJbHOE 3aJlaHHe [JIsi OYHOU (HOPMBI
00y4eHUs MO JUCHUIUIMHE YUY€OHBIM IIJIAHOM HE MPEyCMOTPEHBI.



4 ®OHJA OEHOYHBIX CPEJACTB

4.1 Kputepuu uW mMKaJbl JJS HWHTETPUPOBAHHON OLEHKH YPOBHS
¢pOpMHUPOBAHHOCTH KOMIIETECHIIUN

Cocmaenarowans Komnemenyuu — NOJTHOMA 3HAHUIL

- HyJEBOW ypOBEHb: HEBEpHbIC, HE APTryMEHTHUPOBAHHBIEC, C MHOXECTBOM TI'pYyObIX
OLIMOOK OTBETHI HA BOIIPOCHI / OTBETHI HA JIBA BOMPOCA U3 ABYX MOJHOCTbIO OTCYTCTBYIOT.
VYpOBEHb 3HaHNI HUKE MUHUMAJIbHBIX TPEOOBAHUI;

- MUHUMAJbHBIM YpPOBEHb: JIaHbl HE IIOJIHbIE, HE TOYHBIE U APIYMEHTUPOBAHHBIC
OTBETHl Ha BOMNPOCHL. YPOBEHb 3HAHUM HUXKE MHUHHUMAJIbHBIX TpeOoBaHUU. JlomylieHO
MHOT'0 IPyOBIX OLIMOOK;

- IOPOTOBBI YPOBEHb: JaHbl HEAOCTATOYHO IOJIHBIE, TOUYHBIE U APIYMEHTUPOBAHHBIE
OTBEThl HAa BOMNPOCHL. I[[IOXO 3HAET TEPMHUHBL, ONPENEIEHUS W TOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUSI, MPUHIUIIBL. JIOMyIIeHO MHOTO HErpyObIX OLIMOOK;

- CpelHUW YpoBeHb: J[aHbl JOCTATOYHO NOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE
OTBETHl Ha BONPOCHL. B IEIOM 3HAaeT TEPMHUHBI, ONPEIEICHHUS W IOHATUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHUSI, MPUHIUIIBL. J[OMYyIIIeHO HECKOJIBKO HETPYOBIX OIIMOOK;

- IPOABUHYTHIA YPOBEHB: JaHBI MOJHbIE, TOUYHbIE U APTYMEHTHUPOBAHHBIE OTBETHI HA
BONPOCBHL. 3HAET TEPMHUHBI, OINPEAEICHUS W TMOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS], IPUHLIUIIBL. J[OMyIIIEHO HECKOJIBKO HETPYObIX OIINOOK;

- BBICOKHMI YpOBEHb: JIaHbl MOJIHbIE, TOYHbIE W APTYMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHUHBI, ONpPENENEHUS M TMOHATHSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHHMS, IPUHLHIIBIL. JJOMyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmagnarwwias KomnemeHyuu — yMeHuA

- HYJIEBOM YpOBEHb: IOJHOE OTCYTCTBHE MOHMMAHHUS CYTH METOJMKHU PpELICHHS
3aJ1a4, JOITYIIIEHO MHOXECTBO TPyOCHUIITUX OMMMOOK / 3a1aHUS HE BHITIOJTHEHBI BOOOIIIE;

- MHMHUMAJBHBIA YpOBEHb: ciaboe MOHUMAaHHME CYTH METOJIMKU pelIeHHs 3aJayH,
JOMyIIeHbl TpyOble omuOku. Pemenus He o6ocHoBaHbl. He ymeer wHcCmonb3oBaTh
HOPMAaTUBHO-TEXHUYECKYIO0 JuTeparypy. He opueHTHpyeTcss B CHELHMATIbHON Hay4dHOM
JUTEpaType, HOPMATUBHO-IIPABOBBIX aKTaX;

- IIOPOTOBBIM YPOBEHB: JOCTATOYHOE NOHWMAHUE CYTHM METOJMKHM PELLCHUs 337aud,
JOIyIeHbl ommrOKu. Pemenust He Bcerna 00OCHOBaHBL. YMEET MCHOJIb30BaTh HOPMATHBHO-
TEXHUYECKYI0 aureparypy. Cinabo opueHTHpyeTcsi B CHELUATbHOW HAY4YHOH JHUTEparype,
HOPMaTHBHO-IIPABOBBIX aKTaX;

- CpEIHUI YPOBEHb: B IIEJIOM MOHMMAET CYTh METOJMKH PELICHUS 33J1a4M, JOIMYIICHbI
ownOku. Perenus He Bceraa 000OCHOBaHBL. Y MEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO
Y CIIEHMAIBHYIO HAYYHYIO JINTEPATypy, HOPMAaTUBHO-IIPABOBBIE AKThI;

- NPOJABUHYTHIA YpPOBEHb: B LEJIOM IIOHMMAET CyThb METOAUKH PEIICHUS 337a4H,
JomyIeHbl HeToYHOCTU. CTyAEeHT crnocoOeH 0OOCHOBATh pPEIICHHs. YMEET MCIOJIb30BaTh
HOPMAaTHBHO-TEXHUYECKYIO U CIEHUAIBHYI0 HAYyYHYIO JMTEPATypy, HOPMATUBHO-IIPABOBBIE
aKThI;

- BBICOKHMI ypOBEHb: TOHUMAET CYTh METOAMKH perieHus 3anaund. CTyleHT crnocoOeH
00OCHOBaTh pEIIECHUS. YMEET HCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHELMATIbHYIO
HAYYHYIO JIUTEPATYPY, NEPEAOBOI 3apyOeKHBII ONBIT, HOPMATUBHO-IIPABOBBIE AKTHI.

Cocmasnarwans Komnemenyuu — 61a0eHUE HAGLIKAMU

- HyJE€BOM  YpPOBEHb: HE  IPOJEMOHCTPUPOBAI  HABBIKM  BBINOJHEHHS
npodecCHOHANBbHBIX 3a4ad. VChbIThIBAE€T CyIIECTBEHHBIE TPYIHOCTH MHPU BBITOJIHEHUH
OTAENBHBIX 3aJaHUM;



9

- MUHUMAJIBHBIM YPOBEHB: HE MPOJEMOHCTPUPOBAT HABBIKUA BBIOTHEHUS
npodeCCUOHANILHBIX 3ajiayu. VICIBIThIBAET CYIIECTBEHHBIC TPYIHOCTH IIPH BBHITTOJTHECHUU
OTACIBHBIX 3aJaHUM;

- TIOPOTOBBIA YpPOBEHB: BIAJCET OIMBITOM TOTOBHOCTH K TMpOodhecCHOHATHHOM
NEATEIIbHOCTH M TPO(ECCHOHATLHOMY CaMOCOBEPIISHCTBOBAHHUIO HA IMTOPOTOBOM YPOBHE.
TpynoBbie eHCTBUS BBITIOIHAET MEIJIEHHO U HEKAYeCTBEHHO;

- CpeaHWil YpOBEHB: BIIAJIE€T CPEIHUM OIBITOM TOTOBHOCTH K MpO(heCCHOHATHHOM
JESTENHPHOCTH U TPO(ECCHOHATEHOMY CaMOCOBEPIICHCTBOBAHUIO. TPYIOBBIE EHCTBUS
BBHITIOJTHSIET HA CPEHEM YPOBHE 110 OBICTPOTE U KaUeCTRY;

- IPOJIBUHYTHIA YPOBEHb: BIIAJICET OMBITOM U JIOCTATOYHO BBIPAKCHHOW JIMUHOCTHOM
TOTOBHOCTH K  Tpo(eCCHOHATBHOW  JEATEIRHOCTH W NPOo(ecCHOHATLHOMY
CaMOCOBEPIIEHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBINOJIHSCT TPYAOBBIC ICHCTBUS,

- BBICOKUM YPOBEHb: BJIQJICET OMBITOM U BBIPAKEHHOCTHIO IMYHOCTHOM TOTOBHOCTH K
poeCCHOHAILHON JEATEIBPHOCTH M TPO(ECCHOHATLHOMY CaMOCOBEPIIICHCTBOBAHUIO.
BrICTpO 1 KaueCTBEHHO BBITIOJIHSET TPYIOBHIC JICHCTBUSI.

Oo600wennan ouenka chopmuposannocmu KomnemeHyuil

- HyJICBOM YPOBEHb: KOMIIETCHIIUU HE C(DOPMUPOBAHBI;

- MUHUMAQJIBHBIH  YpPOBEHb: 3HAYUTEIBHOE KOJUYCCTBO KOMIICTCHIIMM  HE
c(hOpMHPOBAHO;

- TIOPOTOBBI YPOBEHb: BCE KOMIIETCHIIMH C(OPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
MTOPOTOBOM YPOBHE;

- CPeIHMI YPOBEHB: BCE KOMITIETCHIINH CPOPMUPOBAHBI HA CPEAHEM YPOBHE;

- TNPOJBUHYTBHIM YpPOBEHb: BCE KOMIICTCHIIMH C(OPMHUPOBAHBI Ha CpEAHEM WIN
BBICOKOM YPOBHE;

- BBICOKH YPOBEHb: BCE KOMIIETEHIINN C(DOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonpocsl K 3K3aMeHY U NpUMep IK3aMEeHAUMOHHOI0 OuJjiera

Onpenenenue mnpouecca MIPOSKTUPOBAHMS

IIpoekTHOE penieHue. TUIIOBOE IPOEKTHOE PELICHHUE.

Llenps npouecca MPOEKTUPOBAHMS.

[IpoekTHas mpoueaypa, IpOEeKTHas Olepanusl.

Craguu u 3Tansl IPOCKTUPOBAHMUSL.

Texnudeckoe mpoekTupoBanue, padbouee MPOSKTUPOBAHHUE.

MeToabl TPOEKTUPOBAHUS LIU(PPOBBIX YCTPOUCTB.

KommnekcHast aBTomaTu3anus IPOCKTUPOBAHMUS .

9. Maremarnueckre MOJEIN JIEMEHTOB KOMITBIOTEPHBIX CHCTEM.

10.CxeMOTEeXHNYECKOE TPOEKTUPOBAHUE.

11.Metons! pazmenienus 3nementoB bUC.

12. AnroputMmbl ipoeKTUpOBaHUs MexcoeaquueHuii B bHC.

13.OntuMu3anys TpaCCUPOBKH 110 IBYM IIapamMeTpaM — YHCIy IepecedeHui
U JUIMHE.

14. TpaccupoBka mHorocnoiubix BUC. Meton Xeiica.

15. Pacnipenenenrie COeIMHEHUM 10O CIOSIM.

16. CkBO3HOE aBTOMATH3UPOBAHHOE KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE
IPOEKTUPOBAHUE MOYJIEH KOMITBIOTEPHBIX CHCTEM.

1'7. MaremaTn4yeckre MOJENIN 3JIEMEHTOB KOMITBIOTEPHBIX CHCTEM.

18. CxemMOoTeXHUUECKOE TPOEKTUPOBAHUE.

19. CxeMOTEXHHUYECKOT0 MOJEIUPOBAHUS aHATIOTO-IIU(POBBIX YCTPOMCTB.

PN WD =
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20. 3agaum npoextupoBanus Tonojgoruu bUC.

21.ABTomarun3anus npouecca cuaresa rononorunn UMC.

22. [locTaHoBKa 3a/1a4yu KOMIIOHOBKHU 3JIEMEHTOB CXEMBI B y3JIbl.

23. ITocTaHOBKA 3a/1a4M pa3MEIICHUS.

24. Kputepuu TpacCUPOBKH COCTUHECHUM.

25. Kputepuu pazMeieHus 3JI€MEHTOB.

26. [locnenoBaTeabHBIN METO] pa3MEIICHUS IO MyJIbTUTPady CXEMBI.

27. 'TepallmOHHBIN aITOPUTM Pa3MEIICHUSI ITAPHBIX TEPECTAHOBOK (TI0
MyJIbTUTPady CXEMBI).

28. Utepammonnsiii Mmeton pasmemenus [lladepa.

29. Aaroputmsl poekTupoBanus mexcoeaunennid B BUC (meTombl
TPACCUPOBKH).

30.OTanbl TpacCUPOBKH.

31. Onpenenenne nepeyHs COCAMHECHUM.

32. Metop Ilpuma.

33 meron Kpackas.

34. KpuTepuu KauecTBa TPACCUPOBKHU.

35. Aroputm TpaccupoBKHU JIu.

36. Moaudukanun anroputma JIN.

37. MeTtoa BCTpPEYHOM BOJIHBI.

38. MeTo1 coeTMHEHHS] KOMIUIEKCAMH.

39. Meton TpacCUPOBKH C MUHUMAJIBHBIM YHCIIOM MIEPECECUCHUI.

40. Metoa paBHOMEPHOTO pacipeeiaeHus mpoBoaHukoB B JIPII.

41. JIydeBble anropuTMbI TPACCUPOBKH.

42. MeTon TpacCUPOBKH C 00X00M MPEMATCTBHIA.

43. TpaccupoBka o maructpaisim B bIC.

IIpumep 3K3aMeHalIMOHHOIO OWJIeTa

T'OYBIIO «JIOHELIKMI HALIMOHAJIbHBIM TEXHUUYECKUI YHUBEPCUTET»
YpoBeHb BeICIIEro MpohecCHOHATLHOT0 00pa30oBaHus: OaKagaBpuaT

Hanpasnenne noarorosku: 09.03.01 «MudbopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA

[Ipoduinb: CucreMHOE TPOrpaMMHUPOBAHUE
Cemectp: 7

VueOHas JUCHUITIINHA: TexHonorus IMPOCKTHPOBAHWA KOMIBIOTCPHBIX CUCTEM

BUJIET Ne 1
/. Pa3mecTUTBh 3JIEMEHTBl Ha II€YAaTHOM IIIaTe€ IOCJIEAOBATEIBHBIM METOAOM II0

KpI/ITepI/IIO: IIIGX{Z[' - ZI‘ }

S P

2. PasMecTuTh 3JIeMEHTHI Ha redaTHoU miate metoom [lladepa.

CoennHUTh KOHTAKTHI IO MeToay Kpackais.

4. BBbINOTHUTH TPACCUPOBKY MEUATHBIX COEAMHEHUN MeToaaMu: JIu, KoAUpOBaHUS 10
Moayito 3, Akkepca, MyTEBbIX KOOPAMHAT, BCTPEYHOM BOJIHBI, KOMIUJIEKCAMH, C
MUHUMQJIbHBIM ~ KOJIMYECTBOM TMEpeceYeHui, 2-X JIy4eBbIM, C 00X0JI0M
MPENSITCTBHUI, pPABHOMEPHOTO pacipeeIeHNs] TPOBOJHUKOB.

5. BBINOJHUTH TPACCUPOBKY 2-X CTOPOHHEH MEYaTHOM IIAThI IO METOYy Xelca.

(98}
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YTBepKIeHO Ha 3aceannu Kadeapbl KOMIbIOTEPHOW WHKCHEPHH,
npotokoi Ne 8 ot 21.03.2023 1.

3aB. kapeapoit KN ASl. AHonpueHKO  DK3aMeHaTop B.H. Crpynunun

4.3 Kputepuu oueHUBaAHUA

KPUTEPUH

OlleHMBAHUA IK3aMEeHANMOHHOMH PadoThI

no JucUUIUIMHE «TexXHOJOTHs MPOEKTUPOBAHUS KOMIBIOTEPHBIX CHUCTEM» IS
oOyuaroruxcst o HampasieHuto 09.03.01 «MudopmaTtika U KOMIBIOTEpHAS TEXHUKA
(npoduns — CucteMHOE MPOTPaMMHUPOBAHUE).

DK3aMeH MPOBOJIUTCS MUCbMEHHO 0 OUJIETaM.

DK3aMEHALIMOHHBIN OWJIET COCTOUT W3 IMATH NPAKTUYECKHUX 3aJaHui. 3a KaxIo0e
npakTuyeckoe 3aganue ¢ 1-ro no 4-it — 10 6amnos, 3a 5-it —20 6amioB..

B gactHOCTH:

[Ipn BhIMONHEHMM mnepBoro mnyHkTa 3anaHud (10 OamnoB) CTYAGHT MNPaBUIBHO
OTIPEACTUT CIEAYIOMMNA IEMEHT A pasMenieHus (5 0aiioB), MPaBUIBHO ONPEACTUT
MO3UIIMIO TS AyieMeHTa (5 6aoB).

[Ipu BeIMOTHEHUU BTOpOro nyHkTa 3agaHus (10 OamIoOB) CTYAEHT MPaBUIBHO
OMPENEIUT B MATPUIIE CMEXHOCTH CTOJOIBI JIJIsi IEpecTaHOBKU (5 OayioB), cTpoku (5
0aJIoR).

[Ipu BbIONIHEHMM TpeTbhero myHKTa 3afaHus (10 OGamioB) CTYIEHT MPaBUIBHO
OMPENEINUT TMOCIEeI0BATEIbHOCTh COEIWHEHUS KOHTakTOB mo wmeroay Kpackans (5
0aioB), MPaBUIBHO OMPEACIUT CYMMapHYIO JUIMHY COeIUHEHHH (5 6aoB).

[Ipu BeIMOMHEHUU 4YeTBEpTOro myHKTa 3amanust (10 0amioB) CTyAEHT MPaBUIBHO
BBITIOJIHUT TPACCUPOBKY MEUYATHBIX COSAMHEHUN N0 KaxaAoMy U3 10-Tu 3aJaHHBIX METO/I0B
(kax bt Mmeton - 1 G6ana).

[Ipu BbIIONHEHWHM TATOTO MMyHKTa 3ananus (20 0amioB) CTYIEHT MPaBUIBHO
BBITIOJIHAT TPACCUPOBKY IE€UYATHBIX COCIUHEHUHN MO JIBYM KPUTEPUSIM WM TPACCHUPOBKY
IBYXCTOpOHHEW mnedatHod tuiatel (10 OayuioB), NpaBUIIBHO 3aMOJHUT  TAaOIUILY
TpaccupoBku (10 6anoB).

[Ipn OTCYTCTBHHM TPaBUIBLHOTO OTBETAa HA IOCTABICHHBIN BOIPOC OOYYAIOIIHICS
nojsydyaer Hoib OasuioB. [lomydeHHble Oamibl 3a OTBETHl HAa BOMNPOCH OuieTa
CYMMUPYIOTCS M C YYETOM PE3yIbTAaTOB TEKYIIETO KOHTPOJIS padOThI CTYAEHTA BBIBOJUTCS
uTorosas oreHka rmo 100-0anpHOI mKae.

[Tonyuennass omnenka mo 100-OaybHON IIKaje OMNpeAeiseT OLEHKY I10
rocy1apcTseHHoi mkane u mkaine ESTS.

VYTBepkKIeHO Ha 3aceqaHuu Kadeapbl KOMIBIOTEPHOU MH)XEHEepUH, mpoTokosa Ne 12
or 01.07.2022 1.

OneHuBaHNe YPOBHS OCBOCHHS CTYIACHTOM Yy4eOHOrO0 MarepHajia AUCLMILTHHBI
«TexHOJIOTHS TPOEKTHPOBAHUS KOMIBITEPHBIX CHCTEM» IPOU3BOAUTCS B XOJ€
TEKYLIEro KOHTPOJIS U TPOMEKYTOUHOM aTTecTalu (CEMECTPOBOrO KOHTPOJIS).

Texymuii KOHTPOJIb 3HAHUN CTYACHTa OYHOU POPMBI OOYUEHHSI OCYIIECTBIISIETCS IO
pe3yibTaTaM BBIIOJHEHHBIX Ja0OpaTOPHBIX padoT. BeinonHeHue 1abopaTopHbIX padoT C



3aIMTON OTYETA SIBISETCS HEOOXOJIMMBIM YCIOBHEM JOIMyCKa CTyAEHTa K
DK3aMEHY.

Pacnipenenenne OaioB  TEKYIIEro KOHTPOJdsS pabOThl CTyAEHTa Ha
HOPOTSHKEHUH CEMECTpa IPUBEIEHO B Tabnuue 1.

Ta6nuna 1 — Pacnpenenenue 6aiaoB TEKYIET0 KOHTPOJIS

12

®opma koHTposst | Bo3moxHoe [Ipumeuanue
KOJINYECTBO
0ajioB
JI71s1 CTYyIeHTOB 04YHOM (hOPMBI 00yUCHUS
OTtuét no 8 3agaHue BBINOJHEHO MPABUIIBHO, ITOJTYYCHHBIC
71a00paTOPHBIM U pe3ynbTaThl OOOCHOBAHbBI, WPHUBEACH AaHAIHU3
MPAaKTUYECKUM MIOJIYYEHHOT'0 pe3yJibTaTa
pabotam 4 3ajjlaHie€ BBINOJHEHO B 1I€JIOM IPaBUJIBHO,
MOJTyYEHHbIE pe3yIbTaThl HE BCerja
000CHOBaHBI, BO3HUKJIU TPYAHOCTH
00BbSICHEHUH MOJTYUYCHHBIX PE3YIHTATOB
Hroro mo 40 N3 pacuéra mpoBeneHUs NATH J1aOOPATOPHBIX
JIa00paTOPHBIM pabotr. OrlleHUBaeTCS  pe3yJbTaThl  KaxXJAou
U 1abopaTopHOI pabOTHI.
NMPAKTHYECKUM
pabdoram
(MakcMMaJbHO
BO3MO3KHOE)
UTOI'O 40 MaxkcumanbHO BO3MOKHOE

IIpomexyTouHasi aTTecTalMsl 10 PE3yJibTaTaM OCBOCHUS JIWCIMILIAHBI B
ceMecTpe MpoBOIUTCS B (hOpMe ceMecTpOoBOro k3aMeHa. dopma npoBeeHHS IK3a

MEHa — MHCbMEHHas. DK3aMEHAllMOHHBIA OWJeT BKJIIOYaeT B cels S5 BOMPOCOB,
BKJTFOYAIOITUX TCOPETHUCCKUE U TIPAKTHIECKUE 3a1aHus. [Ipy olleHMBaHWY CTYy/ICHTA
Ha JK3aMEHE IMPEToJaBaTeNib PYKOBOJCTBYETCS KPHUTECPUSMHU, NPUBEICHHBIMHA B
Tabnurie 2.

Tabnuua 2 — Pacnipenenenne 0amioB 0 CEMECTPOBOMY 3K3AMEHY

dopma KOHTPOJIS MakcumanbHO
BO3MOKHO€ KOJIMYECTBO
OayIoB
Bompoc 1 10
Bomnpoc 2 10

OTBeT Ha NPAKTUYECKUHI

BOIIPOC DK3aMEHALIMOHHOTO Bompoc 3 10

onnera Bonpoc 4 10
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dopma KOHTPOJIA MakcumasnbHO
BO3MOKHO€ KOJIMYECTBO
0aJoB
Bormpoc 5 20
UTOI'O 60

Hrorosas omenka OIpCACIIACTCA IIYTEM CYMMHUPOBAHHA KOJIMYCCTBA 0aJlJIOB 110
pe3yabTaTaM TCKYIICTO KOHTPOJIS U KOJINMYCCTBA 0aJIJIOB 10 pe3yiibTaTaM CEMCCTPOBOTO

sk3aMeHa. MaKCuMAaJIbLHO BO3MOXKHOE KoJnuecTBo 0aL1oB — 100.

[Tonyuennass ouenka no 100-0amibHON IIKane OMNpeAeNsieT OLEHKY [0

rocyaapcTBeHHo! mkane u mkane ESTS:

Cymma 6aimoB Ouenka Ouenka
no 100-6anbHoi mkane | no mkane ECTS 10 TOCYJApPCTBEHHOM IIKaJe
90-100 A OtnuyHo
80-89 B
Xopouo
75-79 C
70-74 D
Y 10BIETBOPUTEIBLHO
60-69 E
35-59 FX -
. €yJI0BJIETBOPUTEILHO
0-34 F Y P

* — ¢ 00g3aTEIBHBIM IMOBTOPHBIM U3YUCHHUCM OUCIHHUIIIINHBI.

5. PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas:

1.  Yenebaes, C. B. IIpoextupoBanne nudpoBbIX CXeM Ha A3BIKE OMUCAHUS
anmaparypel : ydeOHoe mocobme / C. B. UenebaeB. — Psazanp : Psa3anckuit
rOCyJJapCTBEHHBIM paIMOTEXHUYECKUU yHuBepcuteT, 2013. — 64 c. — Teker :
anexktpoHHbit // IludpoBoit obOpazoBatensHbiii pecypc IPR SMART : [cailT]. —
URL: https://www.iprbookshop.ru/121445.html. — Pexum pocryna: yist

asropusup. Ilomp3oBarenei.

2. TopwonoBa, B. B. OcHOBbl aBTOMaTHU3alMd KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTro MpoeKTHpoBanus : yuyeOHoe nocodbue / B. B. T'opronosa, B. IO.
AxnmoBa. — Ilen3a : [IeH3eHCKUI TOCYJapCTBEHHBIM YHUBEPCUTET APXUTEKTYPHI U
ctpoutensctBa, ObC ACB, 2012. — 172 c. — ISBN 978-5-9282-0864-6. — TekcrT :
anekTpoHHbid // LudpoBoit obpazoBatenbublii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/23102.html. — Pexxum goctyna: ans aBTOpU3up.
II0JIb30BATEIIEH.

[dononHutenbHas:


https://www.iprbookshop.ru/121445.html
https://www.iprbookshop.ru/23102.html
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3. JKwramoa, E. @®. ApBromaruszamus  KOHCTPYKTOPCKOTO H
TEXHOJIOTMYECKOr0 MPOEKTUpOBaHUs : ydeOHoe mnocobdue / E. ®. XKuramosa. —

Tomck : ToMCKMH TOCYIAapCTBEHHBIM YHUBEPCUTET CHUCTEM YIPABICHUS U
pamuoaniektponuku, 2016. — 201 c¢. — Tekct : snektponnsii // Ludposoit
oOpa3zoBaTeIbHbBIN pecypce IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/72067.html . — Pexum ngocTyna: 1jsi aBTOPU3HD.
[I0JIb30BAaTEIIEH.

4. KomuctparoB, M. B. IlpoektupoBanue (yHKIHOHAJIBHBIX YCTPOMCTB B
nporpammHoit cpene LabVIEW : npaktukym / M. B. KonuctpatoB, A. A. TpaBuH.

— Mockaa : U3parensckuii [Jom MUCuC, 2018. — 34 ¢. — TeKCT : 3JIeKTPOHHBIN
/" ludposoit obpazoBatenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/117355.html. — Pexum pocryna: mjisi aBTOPHU3HD.
IIOJIb30BAaTEIIEH.

6. YYEBHO-METOJINYECKOE OBECIIEYEHHUE TUCHUIIVINHBI

Y4eOHo-MeTOAMYECKHE U3aHNs, pa3padorannbie B JOHHTY:

5. Crpynunus, B.H. Meroanueckue ykazaHus K BBIIIOJHEHUIO J1a0OpaTOPHBIX paboT
0 AUCHUIUIMHE « TeXHOJIOrus MPOEKTUPOBAHUS KOMIIBIOTEPHBIX CUCTEM» [ DIEKTPOHHBIN
pecypc] / TOYBIIO «JIOHHTVY», kad. «Kommerorepnas wumxenepus»; coct.. B.H.
CrpynwiuH. — Jloneuk: {onHTY, 2021. — 80 c., pyc. (moctyn depe3 JUYHBIA KaOMHET
CTYJICHTA).

6. Crpynunus, B.H. Meroandeckue pekoMeHIaIMu K CaMOCTOATENbHON paboTe 1o
JUCHUIUINHE «TeXHONOrus MPOEKTUPOBAHUSA KOMIIBIOTEPHBIX CHUCTEM» [DIEKTPOHHBIN
pecypc] / TOYBIIO «AOHHTY», kad. «KommbroTepHas wuHxeHepus»; cocT.: B.H.

Crpynwiun. — Honenk: JouHTY, 2021. — 35 c., pyc. (moctyn uepe3 JUYHBIA KaOWHET
CTYJICHTA).

DJIEKTPOHHO-UH(OpPMALIMOHHBIE PecypPChl

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

Internet-pecypcsl
Onexrponnsiii apxuB HTb JlonHTYV: http://ea.donntu.org

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
JANCHUITJINHBI

7.1 JleKIITHOHHBIE 3AHATHSA

Jlexumonnas ayautopusi 4.35, y4eOHbIA Kopmyc 4, JJid TMPOBEACHUS 3aHITHMA
JIEKIIMOHHOTO THUIIA, TPYIIIOBBIX U WHIUBUYAIBHBIX KOHCYJIBTAINM, TEKYIIIETO KOHTPOJIS
U TPOMEKYTOYHOM arrecTanuu (MyJIbTHMEIMMHOE OO0OpYyIOBaHHME: KOMIIBIOTED,
UBUNTU (6ecrmmatnass Bepcusi 18.04), OpenOffice (6ecrutatnas Bepcus 4.1.6),


https://www.iprbookshop.ru/72067.html
https://www.iprbookshop.ru/117355.html
http://donntu.ru/library
http://www.iprbookshop.ru/
http://ea.donntu.org
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npoekTop, d3kpaH st PC-mpoekropa; cnenuaan3upoBaHHas MeOenb: JI0CKa
ayJIUTOPHAsI, MAPTHI).

7.2 JlabopaTopHbIe 3aHATHSA:

VYuebnas ayautopusi Ned4.16 yueOHBIA Kopmyc 4 Jis TPOBEICHUS 3aHITHHA
CEMHUHApPCKOTO THIAa W  BBIMOJHEHUS JA0OPAaTOPHBIX  paboOT, TPYMIOBBIX U
WHIUBUATYTBHBIX KOHCYJBTAIUNA, TEKYIIETO KOHTPOJS M MPOMEXYTOYHOW aTTECTaIlUU.
Hcnonp3yeTcst crienuanu3nupoBaHHas MeOenb: J0CKa ayIUTOpHAas, CTOJBl ayAHTOpPHEIE,
CTYJIb YUEHUYECKHE U KOMIbIOTEpHOE 000pyaoBaHue ¢ ycranoBieHHon OC Windows 7
Ultimate 64-bit SP1, AMD A4-6300, 3.7 GHz, 4,00I'b. LibreOffice 5.2.2 (auuensus
GNULGPLv3+ u MPL2.0), Mozilla Firefox munensus GNU GPL u GNU LGPL,
Notepad++ nunenszuss GNU GPL 2.

7.3 CamocrosiTesqibHas padora:

[Tomemenus st cCaMOCTOSTETLHOM PAOOTHI ¢ BOBMOXHOCTBIO TMOAKIIOYCHHS K CETH
"Unatepuer" wu  obecriedeHWeM  JOocTynma B JJEKTPOHHYKO  MH(GOPMAIMOHHO-
o0pa3oBaTeNbHYI0 CpeAy OpraHu3aluu: YUTaJIbHbIC 3allbl, Yy4yeOHble Kopryca 2,3
(KOMMIBIOTEpHAsT TEXHWKA C BO3MOXXHOCTBIO TONKIIOUEHUs K ceth «MHTepHeT» u
oOecrieueHUEeM JIOCTyla B DJJIEKTPOHHYI0 HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CpELy
(BUOC JOHHTY) u snexkrponHo-0ubmuoreunyo cucremy (OBC IPRbooks), a takxe
BO3MOXXHOCTBIO HHJIMBHUIYaJIbHOTO HEOTPAHWMUYEHHOTO JocTymna oOydarommxcs B ObC u
OUOC mnocpeactBom Wi-Fi ¢ nepcoHanbHbIX MOOWIBHBIX ycTpohcTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - obmectBenHas aunen3uss MPL 2.0, Grub loader for ALT
Linux - nmunensus GNU LGPL v3, Mozilla Firefox - nunienszus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nuniensust GNU GPL).



