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ABSTRACT

Specialist’s degree in 10.05.01 Computer Security
Specialization “Mathematical Methods for Information Security”
Course title: Elements and nodes of digital computers

Variable part of Block, 3 credits

Instructor: Dzenskevich E.A.

At the beginning of the course a student should be able to:

« ability to correctly apply the apparatus of mathematical analysis, geometry,
algebra, discrete mathematics, mathematical logic, theory of algorithms, probability
theory, mathematical statistics, information theory, number-theoretic methods (OPK-
2) when solving professional problems;

« ability to understand the importance of information in the development of
modern society, to apply the achievements of information technology to search and
process information on the profile of activities in global computer networks, library
collections and other sources of information (OPK-3)

« ability to apply scientific research methods in professional activities,
including work on interdisciplinary and innovative projects (OPK-4);

* ability to use programming languages and systems, tools for solving
professional, research and applied tasks (OPK-8);

Learning outcomes:

e PC-18 - the ability to install, adjust, test and maintain modern software and
hardware tools to ensure the information security of computer systems, including
protected operating systems, database management systems, computer networks, anti-
virus protection systems, information cryptographic protection

e PC-20 - the ability to perform work on the restoration of the health of
information security tools in case of emergency situations

Course description: In this discipline, the following issues are addressed: the
principle of operation of digital nodes and devices, their functional composition,
typical for information processing systems, methods for their design and the specifics
of application in various computers and systems.

Main course literature:

1.  Vrpromos E. II. lludposasi cxemorexHuka: yueOHoe mocodue st By30B /
E. II. YrpiomoB. — M.: U3narensctBo BXB-Ilerepoypr, 2010. - 797 c. - Pexum
nocryna: http://lib.dvfu.ru:8080/lib/item?id=chamo:675476&theme=FEFU

2. Jlexun C.H. Cxemorexnuka 9BM : yueOHoe nocooue st ByzoB / C. H.
Jlexun. - M.: U3natensctBo BXB-IlerepOypr, 2010. - 661 c. - Pexxum pocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:675493&theme=FEFU

3. Topuenn H. H., Pomma A. I DBM u mnepudepuiiapie yCTpOMCTBa.
Komnprorepsl v BBIYMCIUTENbHBIE CUCTEMBI : yueOHUK 11t By3oB / H. H. 'opren, A.



I'. Pomun. — M.: U3pgatensctBo: Akanemus, 2012. - 234 c. - Pexxum gocrymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:790192&theme=FEFU

Form of final knowledge control: exam.



AHHOTaUMs K pado4eil mporpaMMe TUCIHUIINHBI

«JIeMeHThbI " Y3JIbl Hl/l(l)pOBLIX BBIYUC/INUTEC/IIBbHBIX MAllIUH»

Kypc yueOHOo# AuCTMIUIMHBI « DJIEMEHTHI M Y3716l TU(PPOBBIX BBIUUCIUTEIHHBIX
MallluH» TpeAHa3HauYeH i1 OoOydeHMs CTylaeHToB cneruaibHoctd 10.05.01
«KommbroTepHass 0e€30MacHOCTbY», crenuanu3anus «MaTemMaTH4ecKue MEeTObl
3aIUThl HHPOPMAIMW» U BXOJIUT B COCTAB JAHUCIMIUIMH BHIOOpA BapHATUBHOMN YacTh
yueOHoro miana b1.B.JIB.3.1.

OO6mast Tpy10€MKOCTh OCBOEHUSI TUCHUIIIUMHBI cocTaBisieT 108 vacos (3 3.e.).
Y4eOHBIM TIAHOM TIPEAYCMOTPEHBI JISKIIMOHHBIE 3aHATHsA (18 wac.), mabopaTopHbIe
3ansaTHs (36 yac.), camocTosATeNnbHas paborta ctyiaeHToB (18 wac.), moaAroTroBka K
sk3ameny (27 uac.). ducnurumHa peanusyercss Ha 2 kypce B 4 cemectpe. dopma
KOHTPOJIS IO TUCIUIUIMHE —IK3aMEH.

HucruminHa «2OJIeMEeHThl U y3Jbl IU(POBBIX BBIYUCIUTEIBHBIX MAIIUH»
JIOTUYECKA UM COJIEpKaTelIbHO CBs3aHa C TaKUMHU KypcamH, Kak«MeTobl
IPOTPaAMMUPOBAHUSY, «AITe0pay.

B naHHOM AMCHUMIUIMHE pacCMATPUBAIOTCS CIEAYIOLIME BOMPOCHI: MPUHIUI
NeNUCcTBUS IUGPOBBIX Y3JI0B U YCTPOUCTB, UX (DYHKIIMOHAIBHBIN COCTaB, TUIIAYHBIN
JUIsL CUCTEM 00pabOoTKM WHGOPMAIMU, METOJIBI UX MPOEKTUPOBAHUS U CIEIUPUKU
MPUMEHEHUS B PA3JIMUHBIX BEIYUCIUTEIBHBIX MAIIMHAX U CUCTEMAX.

Heab0 u3yyeHHs] IUCHUIUIMHBL SBJISIETCS O3HAKOMJIEHHUE C COBPEMEHHOM
AIIEMEHTHOU 0a30 BBIYMCIUTEIBbHON TEXHUKHU, METOJaMHU TOCTPOEHUS IU(POBBIX

(GYHKUMOHATBHBIX Y3JI0B U YCTPOMCTB M CXEMOTEXHUYECKUH ONBIT B 3TOU
o0JacTH, mpaBujIaMu pa3padOTKu U OPOPMIICHUS TEXHUYECKON MOKYMEHTAIIUU IS
AIIEKTPOHHBIX MPOEKTOB.

3agaum:

® YMETh HCMOJb30BaTh MapaMeTPbl U XAPAKTEPUCTUKU MHUKPOCXEM PA3HBIX
YPOBHEW MHTErpaiuu Npu NPOEKTUPOBAHUU alMapaTHBIX CPEICTB BHIUMCIUTEIHHON
TEXHUKH,

® MPUHUMATH CAMOCTOSITEJIbHBIC PEIICHUS TpH pa3paboTke (HYyHKIHMOHATHHO-



JIOTUYECKUAX CXEM IMU(PPOBBIX Y3JIOB U YCTPOICTB,

® TOJb30BAThCS  CTAHAAPTHONW TEPMHUHOJOTHEH ¥  SI3BIKAMH  OTHCAHUS
U POBBIX y3JI0B U YCTPOUCTB.

JUIsi yCHEeMHOTO M3YyYEeHHsS] JUCHUIUIMHBL «DJIEMEHThl M y3Jbl IU(GPOBBIX
BBEIYHCIIUTEILHBIX MAIMH» Yy OOydYaoImuXcs JOHKHBI OBITh  CHOPMUPOBAHBI
CIICYIOIINE TIPEIBAPUTEIbHBIC KOMITETECHITHH

®CITIOCOOHOCTBIO KOPPEKTHO TPHUMEHSATH NP PEHICHHH MPOQPECCUOHATBHBIX
3a/lay anmaparT MaTEeMaTHYeCKOTO aHalu3a, TEeOMETPHH, aiareOphl, JAUCKPETHOU
MaTEeMaTHKH, MATEMAaTHUYECKOW JIOTUKH, TEOPUU aJTOPUTMOB, TEOPUH BEPOSTHOCTEM,
MaTEeMaTHYECKON CTAaTUCTUKH, TCOPUU WH(OPMAITUHU, TEOPETHUKO-UMCIOBBIX METOIOB
(OIIK-2);

®CIIOCOOHOCTBIO TOHUMATh 3HaY€HHE WH(GOPMAIIUU B PA3BUTUH COBPEMEHHOTO
oOIIecTBa, MPUMEHSITh JOCTIKCHUS WHPOPMAIMOHHBIX TEXHOJOTHHA IS MOWCKA U
00paboTku nHMOpMaALIUK TIO TPOPUITIO ICSITEIHHOCTH B TJI00ATBHBIX KOMITBIOTEPHBIX
ceTsax, OMOIMOTCUHBIX POHAAX M MHBIX HCTOYHKMKAX uHpopmanuu (OI1K-3);

®CITIOCOOHOCTBIO ~ NMPUMEHATh  METOMBl  HAyYHBIX  HMCCICIOBAaHUNA B
npodeCCUOHAILHOW ~ JESATEIbHOCTH, B  TOM  4uciae B pabore  Haj
MEKTUCIMIIMHAPHBIMYU U MHHOBAIIMOHHBIMU poekTaMu(OITK-4);

®CITIOCOOHOCTBIO HMCIOJIb30BaTh SI3BIKK M CHUCTEMBI TTPOTPAMMHUPOBAHWS,
WHCTPYMEHTAJILHBIE cpencTBa TUTST peIIcHMS PO eCCUOHATBHBIX,

HCCIIE0BATENbCKHUX M MpUKIanubix 3agau( OI1K-8);

B pe3ynbrare u3yueHus: JaHHOW TUCHUIUIMHBI y 00y4arommxcs GopMUpyoTcs
cienyoomue — obumenpodeccuoHanbHble,  MpodeccHoHalbHble  KOMIETEHLUH

(371€eMEHTHI KOMIIETEHITUH ).

Koa v popmyaupoBka
(bopmyp Jransl popMUPOBaAHUSA KOMIIETEHIIUN
KOMIIETCHIIM U




paboTOCIOCOOHOCTH CPEICTB
3alUThl  MHPOPMAIMU TPU
BO3HHKHOBEHUH HEUITATHBIX
CUTyalui

Ymeer

IIK-18 —  crocobHOCTbIO KJIaCCH(PHUKAIMIO  BBIYMCIUTEIBHBIX ~ MAallMH |
HPOU3BOIUTD YCTaHOBKY, OCHOBHBIC XAapPaKTEPUCTUKH PA3JUYHBIX KIACCOB
HaJIaZIKy, TCCTUPOBAHUC H OBM; knaccu(HKampioo pasiuYHBIX POrPaMMHO-
obciyxHuBaHue Suact anmapaTHbIX Cpe/CTB obecreucHust
COBPCMCHHBIX  ITPOTPAMMHO- UH(GOPMAIIMOHHONH GE30MaCHOCTH  KOMITBFOTEPHBIX
anmapaTHbIX CpEICTB cHCTeM
obecrieyeHus
MH(POPMALIMOHHOM
0e30macHOCTH
UCIIOJIb30BaTh IPOrPAMMHO-AMIIapaTHBIC CPEACTBA
KOMIIBIOTCPHBIX cHCTeM, obecrieueHuss  MHGOPMAIIMOHHONW  0€30MMacHOCTH
BIJTFOas SaIlUIICHHBIC KOMITBFOTEPHBIX CHCTEM
OIepaIMOHHbIC CHCTEMBI, |y,
CHCTEMBI yIIPaBJICHUS
Oazamu JaHHBIX,
KOMITBIOTEPHBIE ceTw,
CUCTEMBI AHTUBHUPYCHOU
SAIIATSL, cpencTea HaBbIKAMHU BbIOOpPa HauboOJee MOAXOMAIINX IS
KpHITTOrpaduaecKoil MOCTAaBJCHHBIX  IIEJIEH  MPOrpaMMHO-arapaTHbIe
SaIUTH HHGOPMAITHH Bnaneer CpeacTBa obecrieueHust uH()OpPMAITMOHHOM
0e30MacHOCTH ¥ HaBBIKAMH pPabOTHI C JIAHHBIMH
CpencTBamMu
METOJbl TEXHMYECKOH M MpPOTrpaMMHOM 3aIllUThI
3Haer
uH(popManun
[IK-20 —  cnocoOGHOCTHIO
BHIIONHATS  PaGOTHL 1O TECTUPOBATh KOHKPETHBIE KOMIIBIOTEPHBIE CHCTEMBI
BOCCTAHOBIICHIIO C WCIOJIb30BAaHMEM alMapaTHbIX M MPOTPAMMHBIX

CpeacTB Ha HOpeAMET YPOBHA 3alIUIIEHHOCTH

I/IH(bOpMaIII/II/I B HUX WU B INOMCHICHHUAX TIA€ OHU
PacoI0KeHbI

Bnaneer

nporpaMMHbIMU u aIrrapaTHbIMU

KOHTPOJIS 3aIIUThl HH(POpMaIH

cpeacTBaMu

Jlist hopMHUpOBaHUS BBINICYKA3aHHBIX KOMIIETCHIIUM B paMKax JUCIUIUIAHBI

«ONEMEHTBl W  Y3IIbl

U(ppoBHIX

BbIYMCIUTCIIBHBIX  MalllkuH»  IIPHUMCHAIOTCA

CIIEYIOIME METOJbl AKTMBHOTO/ WMHTEPAKTHUBHOIO OOYYEHHS: WHTEPAKTHBHBIE U

npoOJieMHbIE JICKIIUH, JEKIMU-IUaJIorTH, padoTa B MaJbIX Ipynmnax, MeToa oOydeHus

B napax. Mcnonbs3yemble olieHOUHbIE cpeacTBa: codeceaoBanue (OY-1), KOUIOKBUYM

(OVY-2), xoucnekr (ITP-7).



|. CTPYKTYPA U COAEP)KAHUE TEOPETUUYECKOM YACTH KYPCA
Pa3nen 1. BBoanbiii. (8 uac.)
Tema 1. OcHOBHBIE IOJIOKEHHS] TUCIUILINHLI. (8 yac.)
1.1 Tlpenmer, o0beM, cojepkaHue M 3aJaud AUCLUUIUIMHBI, €€ CBSI3b C
JIPYTUMU JUCITUTUTHHAMH.
1.2 Dranbl pa3BUTHS W COBPEMEHHOE COCTOSHHE DJIEMEHTHOM 0a3bl
BBIYHCIIATEITLHON. TEXHUKH.
1.3 O0630p nuTEpaTypHI MO KYypCy.
Pa3nen 2. OcHoBHasI 4acTh Kypca. (28 gac.)
Tema 1. Padora um@poBbIX 3JIEMEHTOB B COCTaBe Y3JI0OB M YCTPOMCTB
BBIYHMCJINTEIbHON TeXHUKH. (1 yac.)
1.1 IIpocreiiiive MOACIN U CUCTEMBI TAPAMETPOB IUPPOBBIX IIEMEHTOB.
1.2 Twunbl BBIXOJHBIX IIETIEH JIOTHUYECKUX JIEMEHTOB.
1.3 Omepanuu MOHTaXHOM JIOTUKM W paboTa »dJIeMEHTOB Ha OOIIyr0
MarucTpab.
1.4 Pexxumbl HE  HCHOJB3YEMBIX BXOJIOB, oOOecrnedeHne TpeOyemoit
HArpy30YHOM CITOCOOHOCTH M YMCJIA BXO/IOB JIOTHUECKUX CXEM.
Tema 2. [lepexaua curnajioB B mugposbix yerpoiicteax (IY). (1 gac.)
2.1 CucrteMbl MEXCOCIMHCHHH KaK Ba)XXHbIE 4YacTH IHU(POBBIX Y3JI0B H
YCTPOWCTB.
2.2 TokoBble WMMYJLCHI B IENSAX MUTAHWA M WX BIHUSHHE Ha padoTy
HU(POBBIX YCTPOUCTB.
2.3 OunbTpanys HanpsHKESHUH MUTAHUS.
2.4 Tlomexu M3-3a HECOTJIAaCOBAHHOCTU JIMHUM CBS3U B OBICTPOJICHCTBYIOIMINX
YCTPOMCTBAX U CIIOCOOBI OOPHOBI ¢ HUMH.
2.5 TlepexpectHbie moMexu. JIMHUM CBS3HM MOBBIIIIEHHOTO KaYeCTRA.
Tema 3. BcnomorareabHble 3j1eMmenTsI LY. (1 yac.)
3.1 DneMeHTHI 3a7ePIKKH.
3.2 dopmupoBarend  UMIYJIbCOB IO  JJIMTENbHOCTH.  ['eHepatopsl
CUHXPOCUTHAJIOB. DJIEMEHTHI M CHCTEMBI WHANKAIIHH.
Tema 4. Bsegenue B  npoOgematuky  npoexkrupoBanus LY
KOMOMHaAIMOHHOro TUna. (1 gac.)
4.1 Cnenuduka komOuHaMOHHBIX [{Y.
4.2 Cratuyeckue U JUHAMUYECKUE PUCKH.
Tema 5. lemmdparopsl. (1 yac.)
5.1 ®OyHKIMOHUPOBAHUE, CXEMBbI, HApAIIMBAHUE PA3MEPHOCTH.
5.2 Vcnonb3oBaHUE B CXeMaX BOCIIPOU3BEICHUS JJOTUYECKUX (DYHKITHA.
Tema 6. IlpuopurterHbie u ABOMYHBbIE IKdpaTopsl. (1 1ac.)
6.1 ®yHKIIMOHUPOBAHKE, CXEMBI, HApAIIUBAHUE PA3MEPHOCTH.
6.2 Ilpuoputernsie muppaTopsl ¢ BBIX0A0M B Kojie “1 u3 N”.
Tema 7. MyJabTHIUIEKCOPBI ¥ AeMYAbTHILIEKCOPHI. (1 yac.)
7.1 DOyHKIMOHMPOBAHUE, CXEMBbI, HApAIIUBAHUE.



7.2 Vicnonmp3oBaHWE  MYJBTHIUIGKCOPOB B  KAadeCTBE  yHUBEPCATHHBIX
JIOTUYECKUX MOJYJICH.
Tema 8. Komnapartopsl. (1 yac.)
8.1 Bwuasl kommapaTopoB.
8.2 KommapaTopsl ¢ Tpems BbIX01aMH (paBHO, OOJIbIIIE, MEHBIIIE).
8.3 HapamuBanue pa3MepHOCTH KOMITapaTOPOB.
Tema 9. Y3l kouTpoJs. (1 gac.)
9.1 CxeMbl CBEpTKU IO MOAYIIO 2.
9.2 CxeMbl KOHTPOJIS IO MOJTYJIIO 2.
9.3 Cxembl KOIUPOBAHUS U JCKOAUPOBAHUS JAHHBIX ISl KOJIOB XEMMHUHTA.
9.4 KoHTpoab ¢ MaXOPUTAPHBIMH 3JIEMEHTaMU
Tema 10. Cunxponmsamus B I1Y. (1 gac.)
10.1 CunxpoHmu3anusi Kak OCHOBHOE CpPEICTBO OOpPHOBI C KPUTUYECKUMHU
BPEMEHHBIMU COCTSI3aHUSMHU cUrHaIoOB B LY.
10.2 Opnnodaznas, nByxdaszHas U MHOTO(ha3Has CHHXPOHU3ALIUS.
10.3 VYcioBuss pabOTOCIOCOOHOCTH Uil CHUCTEM C pa3HbIMU TUIIAMU
TPUTTEPOB.
10.4 TpeboBaHus K mapamMeTpaM CUHXPOCHUTHAJIOB.
10.5 Cxembl aBTOMATHYECKOTO pPEryJIUpoBaHUs (Pa30BbIX COOTHOIICHHIA
curHanioB B pa3nbix oonactsax CBUC (PLL, DLL).
Tema 11. Peructpsl u peructpoBsie ¢aiiibl. (2 yac.)
11.1 VY31b1 HA OCHOBE PETUCTPOB.
11.2 Knaccudukaius u mapaMeTpbl perucTpoB.
11.3 Crartudeckue, CABUTAIOIINE U MHOTO()YHKIIMOHAIBHBIE PETHCTPHI.
11.4 TIpeoOpa3zoBaTenu AaHHBIX W3 MapaJUieIbHON (HOPMBI MPEICTABICHUS B
MoCJe0BaTeIbHYIO0 U 00paTHO.
Tema 12. OcHOBHBIE CBeICHHSI 0 3aNIOMHHAIOIIKX ycTpoiicTBax (3Y). (2 uac.)
12.1 Knaccudukanus.
12.2 Tlapametpsi.
12.3 OcnoBuble cTpykTypel (2D, 3D, 2DM, Bunpeonamsarp, FIFO, xam-
MaMsITh).
Tema 13. OnepatuBubie 3Y (O3Y) craruyeckoro tuma (TpuUrrepsbie). (2
qyac.)
13.1 3anomuHarONIKE JIEMEHThI U YCUJIUTEIU CYUTHIBAHMUS.
13.2 OcHOBHbIE CTPYKTYPBHI.
13.3 IlapameTtpsl u 00JaCTh IPUMEHEHUS.
13.4 UckyccTBeHHasi SHEPTOHE3ABUCUMOCTb.
Tema 14. JInnamuueckune O3Y, 6a3oBasi crpykrypa. (2 yac.)
14.1 3anomuHaIONIIME JIEMEHTHI U YCUIIUTEIU-PEreHePaTOPHI.
14.2 TIporeccel 3alUCH ¥ YTCHUS JaHHBIX.
14.3 Perenepatiuisi 1aHHBIX.
14.4 KoHTposuiepsl pereHepauuu.
Tema 15. Ilporpammupyemsie 3Y Kak cpeacTBa 00padoTku uaidpopmanun. (1
qyac.)
15.1 TaOnuuHbIe METO/ABI PELICHUS 3a4a4.



15.2 BocnpousBeneHue JOTUYECKUX (PYHKIIMM, aBTOMAaTOB C MaMSTHIO,
YHUCJIOBBIX (PYHKITUH.
15.3 Tabiu4HO-aATOPUTMHUECKHUE METO/IbI PEIICHUS 3a/1a4.
Tema 16. Muxponpoueccopasie BUC/CBHUC. (1 gac.)
16.1 Muxkponpoueccopssie cucteMbl (MIIC) 1 MUKPOKOHTPOJIIEPHI.
16.2 AmnmapatHslii cocta u ctpykrypa MIIC.
16.3 Muxkpornpoueccopusie kommmiekTsl BUC/CBUC.
Tema 17. Mukponpoueccop kak neHTpaiabHblii 3jieMmenT MIIC. (1 yac.)
17.1 Crpykrypa. Haznauenue u pabota 0JI0KOB.
17.2 Curnansl ynpaBleHUSs.
17.3 KomaHaHbIEe U MaIlIHHHBIE [TAKJIBI.
17.4 Taktsl. BpeMeHHbIE THarpaMMbl LIUKJIOB.
17.5 Cucrema napaMeTpoB.
Tema 18. IloaxoueHne NaMsSITH M BHEIIHUX ycTpoiicTB k mmmHam MIIC. (1
yac.)
18.1 Anpecnoe npoctpanctso (All).
18.2 OOmuiee u pazaenbubie All g maMsTH U BHEIIHUX YCTPOMCTB.
18.3 AOcontoTHast U HeaOCOIIOTHBIE a/IpeCalltu.
18.4 JluneiiHas cejeKlUs BHEIIHUX YCTPOMCTB.
18.5 IlpoektupoBaHue MOAYJS MAMSATH C YU€TOM BPEMEHHBIX AUarpaMm 3V u
MUKPOIIPOIIECCOPA.
Tema 19. Ilporpammupyembie cBsi3HbIe agantepsl. (1 yac.)
19.1 TlpuHnumel nepesayn TOCIEAOBATENbHBIX JAHHBIX B IH(PPOBBIX
CHCTEMaXx.
19.2 CrpykTtypa yHHBEPCATBbHOTO CHHXPOHHO-aCHHXPOHHOTO  CBSI3HOTO
ajanrepa.
19.3 Pexumbl paboThl anantepa. MeToauka nporpaMMUPOBAHUS.
Tema 20. KonTpoJsuieps! npepbiBanuii. (1 yac.)
20.1 Posb u BUIBI IpepbIBaHUI B MUKPOTIPOIIECCOPHBIX CHCTEMAX.
20.2 CtpykTypa THUIOUYHOTO KOHTpOJJIEpA TMPEPHIBAHUN U PEXKUMBI €T0
paboTHI.
20.3 Meroauka nporpaMMUpOBaHUSI.
Tema 21. KonTposiepsl npsimoro gocryna k namstu. (1 yac.)
21.1 Tlpsmoii 1OCTyM K MaMsTH Kak crneruuyeckuii MeTo1 oOMeHa JaHHBIMU
B MUKPOIIPOLIECCOPHOM CHUCTEME.
21.2 CtpykTypa THUIUYHOIO KOHTpOJIJIEpA MPSAMOro JOCTyMa K MaMSITH H
PEXKUMBI €10 padOTHI.
21.3 Mertoauka nporpaMMUpOBaHUSI.
Tema 22. OcHOBHBIC CBeJACHHSI O TMPOrPaAMMHPYEMbIX JIOTHYECKHUX
uHTerpajbHbix cxemax (IIVIMC). (1 gac.)
22.1 Knaccudukarms.
22.2 TexHomormdeckue  BapuaHThl  pean3alldd  IPOTrPAMMHUPYEMBIX
MEKCOEINHEHUM.
22.3 TexHHKO-3KOHOMHUYECKUE (HAaKTOPHI pa3padoTku u ucnons3oBanus [1JIMC
HA COBPEMEHHOM JTare pa3BUTHA AIEMEHTHOH 0a3bl LY.



Tema 23. IIporpammupyemblie Jorundeckue wmarpunsl (IIVIM) wu
nporpammupyemasi marpudnas jgoruka (IIMJI). (1 gyac.)
23.1 Crpykrypel IIJIM u IIMJI, ux cpaBHUTENbHbIE (YHKIIMOHAIbHBIC
BO3MO>KHOCTH.
23.2 Peanuzanuss Ha OCHOBe OumosisspHOM TexHosorun W Ha MOII-
TPAH3UCTOPAX.
23.3 CnocoObI noBbIIeHUsT (PYHKIIMOHATBLHOW THOKOCTH.

Tema 24. Cnoxable nporpaMmmupyembie gJorudeckue cxembl (CPLD). (1 gac.)
24.1 Maxpostueiiku CPLD u nmporpaMMupyemMbie MaTpHIIbl MEXKCOSAMHEHUH.
24.2 Tlpencka3zyeMocCTh 3aiepakek curuajioB B cxemax CPLD.

24.3 OcHOBHBIC TapaMEeTPhI U 00JIACTH PUMEHEHUSI.

Il. CTPYKTYPA Y COJIEP)KAHUE MPAKTUYECKOM YACTHU KYPCA

IIpakTnueckue 3ansaTus (36 yacos.)
3anaTune 1. MccnepgoBaHue JIOTHYECKMX CTPYKTYP W TPUITEPHBIX YCTPOWCTB,
peanusyeMbix B cxemorexuuke TTJI(ILD). (7 gac.)
3anaTne 2 lccienoBaHuE 3JIEMEHTOB U Y3JI0B, PEAIM3YyEMBIX B CXEMOTEXHUKE
KMOII. (7 gac.)
3anstue 3. IIpoextupoBanue KOMOMHAIITMOHHBIX CXEM  Ha  JIOTMYECKUX
snemeHTax. (7 gac.)
3ansarue 4. IlpoexTupoBaHME KOMOMHAIIMOHHBIX YCTPOWCTB Ha MHUKpPOCXeMax
MYJIBTHIUIEKCOPOB | AeimdpaTopos. (8 uac.)
3anstue 5. [ToctpoeHne GyHKIMOHATBHBIX y3510B Ha ocHOoBe CPLD. (7 uac.)

I1l. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIINUXCSA

VY4eOHo-MeToAMYECKOE 00ECIIeueHnEe CaMOCTOSITENbHOM paboThl 00YyUarOIIUXCS
N0 JUCIHIUIMHE «JJEMEHTBl M Y376l HUQPPOBBIX BBIUYUCIUTEIBHBIX MAIIAH»
npezcrasicHo B [Ipwiokenuu 1 u BKIItoyaeT B ceOs:

TUIaH-Tpa(UK BBITIOJHEHUS CAMOCTOSTEIIHOW PabOThI MO TUCIMILIMHE, B TOM
YHCJIC TPUMEPHBIC HOPMbI BDEMEHHU Ha BBITIOJHECHHUE 110 KOXKIOMY 3aJIaHUIO;

XapaKTEepUCTHKA 3aJaHWid JJISI CaMOCTOSITETIbHON paboThl 0OydYaroUuxcs |
METOAMYECKUE PEKOMEH AN TI0 UX BBITIOJIHEHUIO;

TpeOOBaHUS K MPEICTABICHUIO U O(POPMIICHHIO PE3YIbTATOB CAMOCTOSTEIEHON
paboTHI;

KPHUTEPUU OIICHKU BBITIOJIHEHHS CAMOCTOSTEIBHON PaOOTHI.



IV. KOHTPOJIb JOCTW)KEHUSI LEJENA KYPCA

OneHouyHble CpPEeCTBA -

e KonTponupyemeie Konpl u sTamnst HANMCHOBAHIE
W paszensl / TeMbl dbopmupoBaHus ]
JIUCIUATLIAHBI KOMIIETEHIU I TCKYLIHU HPOMEKYTOIHAS
KOHTPOJIb aTTecranusa
3HaeT cobecenoBanne 1
(0Y-1)
1 Pasnpen 1. BBogusrii gi:;g’ yMEET KOJUTOKBUYM 1
(0Y-2)
BJIaJICCT xoncnekr (ITP-7) 1
3HAeT cobecenoBanne 2-25
(0VY-1)
Pasznen 2. OcHoBHas T1IK-18,
yMeeT KOJJIOKBUYM 2-25
4acTh Kypca. ITK-20 (0Y-2)
BJIaJICCT xoncnekt (ITP-7) 2-25

THUIIOBBIE KOHTPOJIBHBIE 3aJaHUs, METOAUUYECKUE MATEPUAIIbI, ONPEICIISIOIINE
MPOLIETyphl OLICHUBAHUS 3HAHWUW, YMEHUIM W HABBIKOB M (WJIM) OIbITA JIEATEIbHOCTH,
a TaKKe KPUTEPUM W TOKa3aTelar, HEOOXOJIMMBIE ISl OIEHKU 3HAaHWUW, YMEHWIA,
HaBBIKOB M XapaKTepPHU3YIOIIUEe 3Tanbl (GOPMUPOBAHUS KOMIIETCHIIMHA B MpOIECCe
OCBOEHHS 00pa30BaTEIbHON MPOrPaMMBI, NpeIcTaBieHbI B [Ipuioxenun 2.

V. CIIUCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOAUYECKOE OBECIIEHEHUE JUCIHUIIJIMHBI

OcHoBHas JuTEpaTypa
(a1eKmponHble U neyammubvle U30aHUsl)

1. Vrpromos E. I1. [ludposas cxemorexnuka: yueOHOe mocoOre st By30B /
E. II. YrpiomoB. — M.: UznarensctBo BXB-Ilerepoypr, 2010. - 797 c. - Pexum
noctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:675476&theme=FEFU

2. Jlexun C.H. Cxemorexnuka 9BM : yueOHoe nocooue mist ByzoB / C. H.
Jlexun. - M.: UznatensctBo bXB-IlerepOypr, 2010. - 661 c. - Pexxum nocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:675493&theme=FEFU

3. Topueu H. H., Pouun A. I'. 3BM u nepudepuiinbie ycTpoiicTsa.
KoMmbroTepsl U BbIUUCIUTEIBHBIE cUCTEMBI : yueOHuK Jutst By30B / H. H. I'ophen, A.

I'. Pouun. — M.: U3narensctBo: Akanemusi, 2012. - 234 c. - Pexum nocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:790192&theme=FEFU

JlonoJIHUTeIbHAS JTUTepaTypa



(newamuuvle u 31eKMpPOHHbBIE U3OAHUSL)

1. Vmppux Tutue IlonynpoBoaHukoBas  cxemorexHuka. Tom |
[DnexTponnbiil pecype]/ Yabpux Tutne, Kpuctod Illenk— DaeKTpoH. TEKCTOBBIE
nanueie.— CapatoB: IIpodobOpazoBanue, 2019.— 826 c.— Pexum pocryna:
http://www.iprbookshop.ru/63579.html

2. OpnoBa M.H. CxemorexHuka [DIEKTpOHHBIM pecypc]: Kypc JeKUui/
Opnoa M.H., bop3six N.B.— DnekTpoH. TekcToBbie JaHHble.— M.: U3naTenbckuil
Jlom MUCuC, 2016.— 83 c— Pexum JOCTYTIA:
http://www.iprbookshop.ru/64201.html

HepequL I/IH(l)OpMal_[I/IOHHI)IX TEXHOJIOTUI U MnmporpaMmMHoOrIo o0ecneueHus

[Tpumopckuit Kpaif, r. Baamusocrok, | 1) IBM SPSS Statistics Premium Campus
Opynzenckuii p-H, Pycckuii Octpos, yin. Asikc | Edition. IMocraBumik 3AO IIpornocruueckue
n, A 10, xopnyc D, ayn. D 546, | pemenus. Jorosop DA-442-15 ot 18.01.16 nor
Kommberotepusiit  kmace, aymurtopust aus | 5. Cpok geiictBusi  moroBopa  30.06.2016.
IPOBEJCHUS 3aHATUI JEKIMOHHOTO, | JInneH3us 6eccpoyHo.

NPaKTUYeCKOro W ceMuHapckoro  tuma, | 2) SolidWorks Campus 500. IoctaBmuk Comun

IPYIIIOBBIX U UHIAUBULYAIBHBIX KOHCYJIbTALUM,
TEKYIIEro  KOHTPOJIA M INPOMEXYTOYHOU
aTTeCTaluu.

Bopkc P. [orosop 15-04-101 ot 23.12.2015.
Cpox  pmevictBusi  goroBopa  15.03.2016.
JlunieH3ust 6eccpoyHo.

3) ACKOH Komnac 3D vl17. TIlocraBmuk
Hasukom. J[loroBop 15-03-53 ot 20.12.2015.
Cpox EWCTBUS JIOTOBOpPA 31.12.2015.
JInnensust 6eccpoyHo.

4) MathCad Education Universety Edition.
IMocraBmuk Codr Jlaitn Tpeiin. Jorosop 15-03-
49 or 02.12.2015. Cpok neWcTBHs JOTOBOpa
30.11.2015. JIunen3us 6eccpoyHo.

5) Corel Academic Site. ITlocraBmuk Codt
Jlaiin Tpeiin. doroop DA-442-15 ot 18.01.16
ot 4. Cpok nerictBust norosopa 30.06.2016.
JInnen3ud 3akonumiack 28.01.2019.

6) Microsoft Office, Microsoft Visual Studio.
[ocraBmuk Codt Jlaitn Tpeiia. Jorosop DA-
261-18 ot 02.08.18 mor 4. Cpok naeicTBus
norosopa 20.09.2018. JIunensus xo 30.06.2020.

VI. METOANUYECKHUE YKA3ZAHUA 110 OCBOEHHUIO JUCHUITJIMHBI

KonmuecTBO ayauTOpPHBIX YacoOB, OTBEICHHBIX HA HW3YYCHHUE TUCIUTUIAHBI
«DJIEMEHTHI U Y376l TU(GPOBBIX BEIYUCIUTEIBHBIX MAlllMHY», COCTaBiseT 54 daca. Ha
CaMOCTOSITENIbHYIO padOTy CTy/€HTa OTBeIeHO 54 yaca.

AyauTopHasi Harpy3ka COCTOUT U3 25 4acoB JIEKIIMOHHBIX 3aHITUU U 29 4acos,
OTBEIEHHBIX Ha JabopaTtopHble paboThl. Ha JIEeKIMOHHBIX 3aHATHSAX 00ydaromuncs

noJy4act TCOPCTUYCCKHC 3HaHHA, YCBOCHHUC KOTOPBIX H€O6XOI[I/IMO JJIA




TATbHEHIIET0 BBITOJHEHHUS JabopaTopHbIX padoT. CTymeHTy peKOMEHIyeTCs
NpEeIBapUTENIbHO TOTOBUTHCA K JIGKUMU, UCIHOJB3YsS pECcypchl W3  CIIMCKa,
npuBeAEHHOTO B pasnene V, s 0osee KaueCTBEHHOTO OCBOEHHUS TEOPETUYECKOIrO
MaTepHaa, a Tak’ke BO3MOXKHOCTH 3a7aTh BOMPOCHI MPEINOIaBaTEeNIo.

[Ipn moaroToBKe K 1aOOPATOPHBIM 3aHATHSAM TaKKe HEOOXOIUMO IOBTOPHTH
TeopeTHUecKnii Marepuain. JlabopaTopHble pabOTHl MPENCTABISIOT COOOW 3aJaHUS
pPa3JIMYHOTO THUIIA, HAMPABICHHBIE HA MOJYYEHHUE OOYYAIOIIUMCA MPAKTHUYECKUX
3HaHWK 10 TeMe. B pe3ynabTaTe BBIMOTHEHUS Pa0OTHl CTYACHT MPEAOCTaBIISCT
MPErnoIaBaTesito OTYET O MPOJEIAHHON padoTe, COAEPKAIIMM CIEAYIOMNUE MTyHKTHI:
1eab pPaboThl, KPAaTKUI TEOPETUYECKUN MaTepual, 3aJjaHue, X0 paboThl, pe3yabTaThl
¥ BBIBOJIBI O MPOJIENIAHHOM paboTe.

[IpomexyTtouHnast ¢dopma aTTecTallud MO JAaHHOW JUCHUIUIMHE — SK3aMEH.
Bormpock! k 3x3aMeHy COOTBETCTBYIOT TEMaM, U3y4aeMbIM Ha JICKIIMOHHBIX 3aHSTHSX.
Takum 00pa3oM, TMpPU CAMOCTOSITEIBHOM TOATOTOBKE K HJK3aMEHY CTYACHTY
HEO0OXOJIMMO BOCIOJIb30BAThCSI KOHCIIEKTaMU JICKIIUH, a TAK)K€ UHBIMA UCTOUHHUKAMHU
U3 CIHCKA JIUTEPATYPHI 1Jis1 OoJiee TITyOOKOro MOHMMAaHUs MaTepurara.

VIl. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMIIAHBI

IIpumopckuit Kpau, I. Bmagusoctok, | [Tomemenue YKOMIUIEKTOBAHO
@®pyH3eHckuil p-H, Pycckuii OcTpoB, yi. AsIKC | cenHanu3upOBaHHOW  yyeOHOM  Mebenbio
n, A 10, xopnyc D, ayn. D 546, | (mocagounsix mect — 15) OGopynoBanue:

Komnbrotepubiit  kmace, ayautopuss  ans | Kommbrotep (TBepIOTENbHBIN AUCK - 00beMOM

MPOBEICHUS 3aHATHH nekuoHHoro, | 128 I'b; xxectkuit quck - oo6sem 1000 I'b; dhopm-
OPaKTUYECKOr0 U CEMHHApCKOro  THMA, | (akTop - TOwer; KOMIUIEKTYETCsl KJIaBHaTypOH,
TPYIIIOBBIX M MHIAVUBUIYAIBHBIX KOHCYJIBTALMMI, | MBIIIBIO, MOHHUTOPOM AOC 12757Fm;
TEKyLIEr0  KOHTPOJIA U HPOMEXKYTOYHOW | KOMIUIEKTOM IIHYPOB 3. NMUTaHHUs) MOJENb -
aTTeCTalUN. MO93p 1

MynbsTuMeauiiHOe 000pyI0BaHUE:

Okpan npoekunoHHbl ScreenLine Trim White
Ice 50 cm uepHas kaiiMa CcBepxy, pa3Mep
paboueit obmactu 236x147 cm
HokymenTt-kamepa Avervision CP355AF
KK-nanens 47"", Full HD, LG M4716 CCBA
MynbTuMeauiiHblid  mpoekTop,  Mitsubishi
EW330U, 3000 ANSI Lumen, 1280x800
CereBas Bugeokamepa Multipix MP-HD718"
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MMHUCTEPCTBO HAVKH U BBICIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN

denepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHUs

«/1laIbHEeBOCTOYHBIN (eepabHbIIl YHUBEPCUTED)
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOHINXCA

o IMCIMIIJINHE «JIeMEeHThbI H Y3JIbl III/I(l)pOBl)IX BBIYUC/INTC/IBHBIX MAIllITUH»
Cneuuanuzanus 10.05.01 KomnbiorepHasi 6e30nacHoCTb
cnenuanu3aius «MareMaTu4ecKre METO bl 3alUThl HH()OPMAaIIUU
®opma NOArOTOBKH 0YHAS

BaaauBocTok
2019



IInan-rpa¢guk BHINOJIHEHHUSA CAMOCTOSATEIbHONH PadOThI MO IMCHMILINHE

Bun IpumepHbIe
Ne Jara/cpoxkn .
CAMOCTOATECJIBHOU HOPMBI BPEMEHU Ha (I)opMa KOHTPOJIA
n/n BbITIOJIHEHM I
padoThI BbINOJIHEHH €
1 1-3 Henens | IloagrotoBka 2 Otuer 0
oOy4eHMS nabopaTopHOI BBITIOJTHCHUH
paboTer Nel nabopaTopHOM
paboTHI
2 4-6 Henens | [lonroroska 2 Otuer 0
oOyueHus 1abopaTopHOit BBITIOJTHEHUH
padboThbr Ne2 nabopaToOpHON
paboThI
3 7-9 Henens | [logrotoBka 2 Ortuer 0
oOy4eHus 1abopaTopHOI BBITIOJTHEHUH
paboThr Ne3 nabopaTopHOI
paboThI
4 10-12 Hexena | [logroroska 2 Otuetr 0
oOyueHus 1abopaTopHOit BBITIOJTHEHUU
paboThbr Ned nabopaTopHOI
paboTHI
5 13-18 Henens | [logrotoBka 1 Ortuer 0
oOyueHus 1abopaTopHOi BBITIOJTHEHUU
paboThI Ne5 nabopaTopHON
paboThI
6 Ceccus IToaroroska K 27 DK3aMeH
dK3aMEHY

[ToaroToBka oTyeTa MmO JabOpaTOPHBIM paboTaM MPEIOaraeT MOBTOPECHHE
JIEKIIMOHHOTO MaTepuajia W BBINOJIHEHHE 3aJlaHus Ui J1a00paTOpHBIX padoT IO
temaM u3 Paznena |l PITY 1.

B xoxe camocTtosiTensHONM pabOThl 0OyYaromMiicss JOJKEH IMOATOTOBUTH IS
ciaadd OTYET 1O IpojemaHHon padbore. HeoOxomuMo ykaszath B OTYETE CIEIYIOIIYIO
uH(pOpMaIMIo: Ha3BaHWE W I1eNb Pa0OTHI, KPATKUM TEOPETUUYECKUN MaTepual,
3aJaHue Ha J1a00paTOpHyI0 padoTy, XOJ paboThl, TMOJYYEHHBIE pE3yNbTaThl U
BBIBOABL. [0 pe3ynbTaTraM 3amuThl OTYETA CTYACHTY BBICTABIISICTCS «3aUTEHOY» WIIH
«He 3auteHo». CTyIeHT ToJlydyaeT «3auTeHO», €CIU OT4ET COJEPKHUT BCE
NEpPEUUCIICHHbIE paHee MYHKTbl U O(OPMIIEH B COOTBETCTBUM C IpaBUJIAMU
oopMIICHUS TMCbMEHHBIX padoT.

CamocrosiTenbHass paboTa MpU TMOJATOTOBKE K HK3aMEHY BKJIIOYAET M3YyUYECHHE




TEOPETUYECKOr0 MATEpHUANIA C UCIOJb30BAHMEM JICKIHMOHHBIX MAaTEpPHUAIOB, a TAKKE
OCHOBHOW U JOMNOJIHUTEIBHOMN JTUTEPATYPHI U3 CIIUCKA PEKOMEHTYEMBIX UCTOYHUKOB.
Coucok BOINPOCOB IS MOATOTOBKM K JK3aMEHY, a TakXe€ METOAUYECKHUe
PEKOMEHAAIMHU 110 OLIEHUBAaHUIO TipeacTaBieHbl B [Ipunoxenuu 2 PITY /1.
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Hacnmopt ®OC

Kox u ¢popmysimpoBka

dranbl GOPpMUPOBAHUS KOMIIETEHIIUU

KOMIETEeHI[UH
HK-18 —  crocobHOCTBIO KIaCCU(PHUKALMIO  BBIYMCIUTENBHBIX ~ MAllMH U
[POU3BOANTD YCTaHOBKY, OCHOBHBIE XApPAKTEPUCTUKU Pa3lIMYHBIX KJIACCOB
Halaiaky, TECTUPOBAHUEC H OBM; kiaccupUKaMiO Pa3TUYHBIX MPOTPAMMHO-
obcityxuBanHe Suact anmapaTHbIX CpeacTB obecreueHus
COBPCMCHHBIX  [IPOIPAMMHO- UH(POPMAIMOHHOM 0€30MacHOCTH  KOMITBIOTEPHBIX
anmapaTHbIX Cpe/CTB cHeTeM
obecrnieueHus
HH(pOPMAITMOHHOM
0€30MacHOCTH
UCIIOJIB30BaTh POrPaMMHO-AIApaTHBIE CpPEACTBa
KOMIIBIOTEPHBIX CHCTEM, obecrieueHnss  MHDOPMANMOHHOW  OE30MACHOCTH
BRIIHOHast SalHIICHHBIC KOMIIBIOTEPHBIX CHCTEM
OTepaIOHHBIC CHCTEMBL, |y,
CHCTEMBI yIIpaBJICHUS
0azamu JIAHHBIX,
KOMITbIOTEPHBIE ceTH,
CHCTEMBI AHTUBUPYCHOU
3aIHTE, cpecTBa HaBBIKAMH BBIOOpa HamOoJiee MOAXOMSIIUX IS
KpHITOrpadHUeCKoii MOCTABJICHHBIX  IICJICll  MpOrpaMMHO-arIapaTHbIe
SauHTH HEGOPMAIIH Bnaneer cpencTBa obecrieueHHs UH(POPMAITMOHHOU
0€30macHOCTH W HaBbIKaMH pPa0bOThl C JaHHBIMHU
CpelCcTBaMu
3 METOABl TEXHHUYECKOW M MPOTPAMMHOM 3alUThI
Hact uHpopMaun
I[IK-20 — cmocoOHOCTHIO
BHITIONHATS  PAGOTE  TIO TECTHPOBATh KOHKPETHBIE KOMITBIOTEPHBIC CHCTEMBI
BOCCTAHOBIICHHIIO C HCIOJIb30BAHUEM allllapaTHBIX M MPOrPAMMHBIX

paboTocrnocoOHOCTH CPENCTB
3alIUThl  MHPOPMALUU  TIPH
BO3HUKHOBEHHUW HEMITATHBIX
CUTyaLuil

VYmeer

CpeACTB Ha YPOBHS  3alIUIIEHHOCTH

I/IH(l)OpMaHI/II/I B HUX MW B IIOMCHICHUAX TIJA€ OHHU

IpeaAMET

PacCioJIOKCHbBI

Bnaneer

IporpaMMHBIMHA u armnapaTHbIMHU cp€acTBaMu

KOHTPOJISI 3aIIUTHI HH(OpMaLun

KOHTPOJIb JOCTUKEHHS 1eJIel Kypca

Ne KonTponupyemsie
/11 pazziesnbl / TeMbI

Kozasr 1 3Tams!
dbopMupoBaHH

OneHouHble CpPECTBA -
HaNMEHOBaHNE




JUCLIUILIHHEI

1 Paspen 1. BBogusrii

Pa3nen 2. OcHoBHasg

4acTh Kypca.

KOMIETEHINI

I1K-18,
I1K-20

I1K-18,
I1K-20

3HaET

yMeeT

BJIAJIEET

3HaCT

yMeeT

BJIagCCT

TEKyIIHUH MIPOMEXYTOUHAs
KOHTpOJ'II) arTecrauusia
cobecenoBanue 1
(0V-1)
KOJUIOKBUYM 1
(0VY-2)
koHcrekT (ITP-7) 1
cobecenoBanue 2-25
(0V-1)
KOJUIOKBUYM 2-25
(0VY-2)

koncmekr (ITP-7) 2-25

HIxana oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Koa n rame dopmupoBanus KpHUTepuHu NMoKa3aTeJIn
¢popmyauposk
KOMIIETCHIIUN
a
KOMIIETCHIIUN
(TTK-18) KJaccu(GUKaIuio HIOJTHOTA U | M3JIO)KEHUE  TOJYYCHHBIX
CIIOCOOHOCTH BBIYUCJIUTEIIbHBIX CHUCTCMHOCTD 3HAHHUHI IIOJIHOC, B
10 MAIIHH 4 | 3HaHMH COOTBETCTBUU c
MIPOU3BOIUTH OCHOBHDLE TpeOOBaHUSMU yueOHOM
YCTaHOBKY, POTPaMMBbI;
HaJIAJIKY, XapaKTCPUCTHKH OIIMOKH OTCYTCTBYIOT WJIH
TECTUPOBAHU pasIniHbIX HECYIIECTBEHHBI,
eu KJIACCOB OBM; oOy4aroiuiics  crocobeH
oOcmyxuBan | 3HACT KJIacCH(HKALHUIO CaMOCTOSATENBHO
MOpPOTOB
ue ( 0p Pa3IMYHBIX UCIIPaBUTh.
BIi
COBPEMEHHBI [POTPAMMEHO-
X YpOBEHb)
anmapaTHbIX
MIPOrPaMMHO-
armapaTHbIX CpeAcTB
CPEIICTB obecrniedeHus
obecrnieueHus nH(OPMAIMOHHON
uHpOpMAaIHO 0€301acHOCTH
HHOM KOMITBIOTEPHBIX
MacHOCT .
6e30macHoC CHOTEM:
u
KOMITBIOTEPH I CTEIEHD oOyuaromuiicst cnocodex
BIX CHCTEM DOFPAMMHO CaMOCTOSITENIFHO | CBOOOTHO MCIIONIB30BaTh
— ’ ai) HagaTHBIe CTH npruoOpeTEHHbBIC 3HAHUS
JaumIeHHbE | yveer cpencTBa BBITTOJTHEHUS TIPH CAMOCTOSTEITBHON
onepatonn | (mposon | coecnenns | 2B | maeroiicen varane
bI€ CUCTEMBL, | HYTBIH) MH(POPMAIIMOHHOMN M ’ porp : p
CHCTEMbI 563011ACHOCTH OCO3HaHHOCTb KOMILIEKCOB;
A — COMIILIOTEPHEIX JeHCTBUS CBOOOJTHO OTBEYAET HA
Ba3aMIT CHCTEM: P (ymeHus). BOIIPOCBHI, KaCatOIIHECs
JIAHHDBIX ! BEBIINOJIHSIEMBIX TEHCTBUM.
9 v
Kommbioteps | Blaneer | Haspikamn BbiGopa | CTETCHb YMEHHUS oOyyaromuiicss  crocoOeH
e COTH (BBICOKH | HamGolee oTOUpaTh U | CAaMOCTOSITENIbHO BbIOpaTh U
b




CHCTEMBI i) HNOIXOASIMX  AJIS | MHTEITpUPOBaTh | IPUMEHUTh HaunOosee
AHTUBHUPYCHO MOCTaBJICHHBIX UMEIOIINEeCs ONITUMAJIbHBIN METOA
1 3aILUTHI, nesei 3HaHUsA U | IOCTPOEHUs U(PPOBBIX
cpexacrtsa IPOrpaMMHO- HaBBIKH HUCXO0Js | QYHKIMOHAIBHBIX Y3JIOB H
Kpunrorpapu annaparHble u3 YCTPOMCTB.
YECKOM cpeacTaa IOCTABJIEHHOM
3aLUThI obecneyeHus ey,
uHpOopMau MH(GOPMALIMOHHON | TIPOBOJMTH
0€30IIaCHOCTH U | CaMOaHalIU3 U
HaBBIKAMU PaOOTHI | CAMOOLICHKY.
c JTAaHHBIMU
CpeACTBaMH.
IIOJIHOTA U | U3JI0)KEHUE  MOJYYEHHBIX
CHCTEMHOCTh 3HAHUH MOJTHOE, B
3HaHU COOTBETCTBUU c
METOIBI .
3HAET . TpeOOBaHUSIMU yueOHoU
TEXHUYECKOM U
(moporos . IPOTpaMMBbl;
. MIPOrPaMMHOMA
I I OMMOKH OTCYTCTBYIOT WJIH
YPOBEHb) ) HECYILECTBEHHBI,
uHpOopManuy, o
oOyyvaronuiics  crocoOeH
CaMOCTOSITENILHO
UCTIPABUTb.
(TIK-20) TECTUPOBATh CTEIEeHb oOydaromuiicss  crocodeH
CTIIOCOOHOCTh KOHKPETHBIC CaMOCTOSITENIFHO | CBOOOIHO UCTIOJIb30BaTh
10 BBITOJIHATh KOMIIbIOTEpHBIE CTH napameTpsl u
paboThI 0 CHCTEMBI C | BBITTOJHEHHS XapaKTEPUCTUKU
BOCCTaHOBJIE HCIOJIb30BAHUEM necTBus MHKPOCXEM pa3HbIX
HUIO cer anmapaTHbIX u | (yMeHHUs); YPOBHEH WHTETpalUU TIPH
paboTtocnoco {ronm/l IIPOrpaMMHBIX OCO3HaHHOCTb IPOEKTUPOBAHUU
OHOCTH " p i) CpencTs Ha | IEHCTBHSA anrmapaTHbIX CpeAcTB
CpeACTB T npeaMeT  ypoBHS | (YMEHHs). BBIYMCITUTEIbHON TEXHUKH.
3aIUThI 3alMIIIEHHOCTHU
uHpopMauu nHpOpMalUU B HUX
npu U B TIOMEIICHHUIX
BO3HUKHOBEH rie OHHU
uu PacIioIOKEHH!,
HEIITaTHBIX CTENEeHb yMEHUs | o0yJaromuiicss  crocodeH
CUTyalui oTOUpaTh U | CAaMOCTOSITENIbHO BbIOpaTh U
UHTETPUPOBATh | IPUMEHHUTH npaBuiIa
MMEIOIINECS a3paboTku U odopmileHus
IpPOrpaMMHBIMU U Hl pasp . Pop
3HaHUS U | TEXHUYECKOU
BJIQJICET | ammmapaTHBIMU
HaBBIKM HUCXOJS | JOKYMEHTAIHH TUTst
(BBICOKM | CpelICTBaMH
N u3 JJIEKTPOHHBIX MTPOEKTOB.
i) KOHTPOJISL  3aIlMTHI .
MOCTaBJICHHOU
uHpOpMaInu.
ey,
MIPOBOJTUTH

caMOaHaln3 |
CaMOOIICHKY.




MeToanyeckue peKOMeHAaluM, ONpeae/solue Npouea1ypbl OlleHMBAHUSA
pe3yJbTaTOB OCBOCHHMS THCIUILIUHBI

[TpomexxyTouHast popma aTTeCTaIuu 1O TAaHHON TUCIUILINHE — 9K3aMEH.

JIs nomycka K 3K3aMeHYy OOYYarOLIMICS JOJDKEH IMOJIYYUTh OLEHKY «3auT€HO» 10
BCEM J1abopaTopHbIM paboTam Kypca. Kputepuu oreHnBaHusi 1abOpaToOpHBIX padboT
NPEJICTABIICHBI 1aJiee B JaHHOM [ IpuiioskeHun.

Dk3aMmeH npoBoautca B Gopme cobecenoanus (YO-1), Bompocsl K 3K3aMEHy
COOTBETCTBYIOT TEMaM, U3y4aeMbIM Ha JICKIIMOHHBIX 3aHATHUS, U MIPEACTABIICHBI Jajiee
B [Ipunoxxenuu. J{ist MOATOTOBKU K OTBETY Ha dK3aMeHe oOyuarouiics noiydaet 20
MUHYT. B XoJe MOArOTOBKH OOYyYarolMKCA MOXKET COCTaBIATh JIOOBIE 3alucH,
OJIHAKO OLICHUBAETCS MPEXKIE BCETO YCTHBIN, 4 HE MUCbMEHHBIN OTBET.

[Ipu onpeneneHny OIEHKH YIUTBIBAIOTCS:

- COOJTIOZICHUE HOPM JINTEPATYPHOM peuu;

- IOJTHOTA U COJIEPKATEIBHOCTh OTBETA;

- YMEHUE MIPUBECTU MIPUMEPBHIL;

- YMEHHUE TOJIb30BaThCSl JOIMOJHHUTENILHON JIUTEpaTypoill MpU MOATOTOBKE K
3aHSITHIM;

- COOTBETCTBHE NIPEICTABIICHHON B OTBETaX MH(POPMAIIUHA MaTepHUaiaM JICKITHMA
U y4eOHOH JUTEpaTyphl, aKTyaJbHBIM CBEICHHSIM W3 MH(GOPMAIMOHHBIX PECYPCOB
HNnTepher.
OueHovHbIe CPeACTBA AJIsl MPOMEKYTOUHOM aTTeCTALMU

Cnmcok BONPOCOB HA IK3aMeH
1. OcHOBHBIE MOJOKEHUS JUCITUTUTHHBI.
PaboTa 1iu¢poBBIX 2JIEMEHTOB B COCTABE y3JI0B U YCTPONCTB BHIUYMCIUTEIHHON
TEXHUKHU.
[lepenaua curnanos B uu@poBbix yctporicteax (L[Y).
BcnomorarenbsHbie asemMeHTsI LY.
Bezaenue B npobiematuky npoektupoBanus L{Y koMOuHanmoHHOro THMA.
Jemmdparopsi.
[IpuopuTeTHBIE U ABOMYHBIC MIU(PPATOPHI.
MyNnbTUIIIIEKCOPHI U IEMYJIBbTUILIEKCOPHI.
. Kommapatopsr.
10.VY316I KOHTPOIS.
11.Cunxponnzanus B L1V
12.Peructpsl U perucTpoBbIe (HAMIIBI.
13.OcHoBHBIE CBEAICHUS O 3alIOMHHAIONTMX ycTpoiicTBax (3Y).
14.Onepatusnbie 3Y (O3VY) cratrudeckoro tumna (TPUrTEpHbIE).
15. Munamuueckue O3Y, 6azoBasi CTpPyKTypa.
16.ITporpammupyemsbie 3Y Kak cpejicTBa 00paboTKu UHGOPMAITUH.
17.Muxponpoueccopusie BUC/CBUC.
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18.Muxpomnporieccop Kak HeHTpanbHblil snementT MIIC.

19.namaTH 1 BHEHUX ycTpoicTB K muHam MIIC.

20.ITporpaMmMupyembie CBSI3HBIE aIallTEPHI.

21.KoHTpoJsepsl MpepbIBaHUM.

22.KoHTposepsl MPsSMOro A0CTyNa K NaMsTH.

23.0OCHOBHBIE CBEJICHHUS O TMPOrPAMMHUPYEMBIX JIOTMUECKUX HHTETPAIbHBIX
cxemax (ITJIMC).

24 TTporpammupyembie Jormdeckue wMatpuisl ([IJIM) u mporpammupyemas
MatpuyHas joruka (ITIMJI).

25.CrnoxHbIe porpaMMupyembie Jorudeckue cxemsl (CPLD).

Kaxx1plil 5K3aMeHaIlMOHHBIA OWJIET COAEPUT JBa BONPOCAa M3 CIKCKA BHIIIE.
Pe3ynbrarhl 5K3aMeHa OLICHMBAIOTCS MO YETHIPEXOAIBHONU CUCTEME (KOTIUUHOM,
«XOpOILO», «YyIOBIETBOPUTENIBHO», «HEYIOBICTBOPUTEIBHO») U 3aHOCSTCS B
HK3aMEHAMOHHYIO BEJOMOCTb U 3aYETHYIO KHWKKY. B 3a4€THYI0O KHMKKY 3aHOCATCS
TOJIBKO ITOJIOKUTEIIBHBIE OLEHKHU.

[Ipu onpenesieHN OLICHKH YYUTHIBAFOTC:

- IIOJIHOTA U COJIEPKATEIBHOCTh OTBETA;

- YMEHHME IPUBECTH PUMEDBI;

- YMEHHME II0JIb30BATHCS JOIOJHUTEIBHONW JIUTEPAaTypOr IIPpU IOATOTOBKE K
3aHATUAM;

- COOTBETCTBHE MPEACTABIECHHON B OTBETaX MH(OPMALIMK MaTepraiaM JIEKIUN
U y4eOHOH JINTepaTypbl, CBEIEHUAM U3 HHPOPMALMOHHBIX pecypcoB MHTepHET.

OueHka «0TaIn4H0». OTBETHl HA TOCTaBJICHHBIE BOIIPOCHI B OUJIETE U3JIaratoTcs
JIOTUYHO, TIOCJIEIOBATENBHO U HE TPEOYIOT TOMOJHUTENbHBIX MOsICHEHUH. Jlenatorcs
000OCHOBaHHbIE BBIBOJBL. JleMOHCTpHUpYyIOTCS TIyOOKHE 3HAHUS JUCLUUILIMHBL.
Co0mro1atoTCst HOPMBI JIUTEPATYPHOU peun.

Onenka «xopomo». OTBeTbl Ha IIOCTaBJIEHHBIE BOIPOCHI H3JIararoTCs
CUCTEMATU3UPOBAHO M INOCIENOBATENbHO. Marepuan wu3jaraercss yBEPEHHO.
JleMOHCTpHpy€eTCs YMEHUE aHAIU3UPOBATh MAaTEPHUA, OJHAKO HE BCE BBIBOABI HOCAT
apryMEHTUPOBAHHBIA W  JOKa3aTeiabHbId  xapaktep. CoOmogaroTcs  HOPMBbI
JIMTEPATYPHOU peuH.

Ouenka «y10BJICTBOPUTEJIBHO. Honyckarorcs HapylIECHUs B
MOCJIEAOBATENBHOCTH  M3JIOKEHUA. JIEMOHCTPUPYIOTCS ITOBEPXHOCTHBIE 3HAHUS
Borpoca. Mmerorcs 3arpyaHeHus ¢ BbIBOJaMM. JlomycKaroTcs HapylleHUs HOPM
JIUTEPATYPHOU peUH.

Onenka «HEYJA0BJICTBOPHUTEILHO». Marepnan M3J1araeTcs
HENOCJIEI0BaTENbHO, COMBUMBO, HE MPEJICTABISIET ONPEACICHHON CUCTEMbl 3HAHUN
1o aucuuiHe. IMerTes 3aMeTHbIE HapyLIEeHUs. HOPM JIUTEPAaTypPHOU pevH.



B cimydae HEABKHM CTyA€HTa Ha DK3aMEH B JK3aMEHALlMOHHOW BEIOMOCTH
JIENAEeTCsl OTMETKA «HE SIBUIICS.

OueHouyHbIE CpeACTBA JIsl TEKYILIEH aTTecTAlNU

B kadecTBEe OLEHOYHBIX CPEACTB I TEKYIIEH aTTeCTallid MPUMEHSIOTCS
nadoparopubie padoTsl (ITP-6) u xorcmekT (I1P-7).

KoHcriekT sBisieTcst mokaszaTteneM CHOPMUPOBAHHOCTH KOMIIETEHIIMHA Ha
IIOPOTOBOM YpOBHE. TeMbl KOHCIIEKTOB COOTBETCTBYIOT TEMaM TEOPETUUYECKOM YACTH
kypca u3 Pazmena |l PIIY]I. Kputepuu oOueHKH MO JaHHOMY BHJy OII€HOYHBIX
CPEJICTB MPEACTABICHBI B TAOJIHIIC:

Ouenka CoaepkaHue KOHCIIEKTA

OTnn4HO KoHCIEKT cOnepKUT BCE MOHATHUS, TEPMUHBI,
MOJIOKEHUS, U3YUEHHBIE Ha JIEKUIUU W/WIH C
WCIIOJIb30BAaHUEM OCHOBHBIX HCTOYHHKOB
JIUTEPATypPbl, a TAKKE COIEPKHUT CBEIACHUS
U3 JIOIIOJIHUTEIBHBIX UICTOYHHUKOB.

Xopo1uo KoHCIEeKT colepKUT BCE MOHATHS, TEPMUHBI,
MOJIOKEHUS, U3YUEHHBIE Ha JICKIIUU W/WIH C
WCIIOJIb30BAHUEM OCHOBHBIX HCTOYHHKOB
JIUTEPATYyPBI.

Y 10BIETBOPUTEIBHO KoHcniekT conmepkuT 0a30Bble  TOHSTHS,
TEPMUHBI, [IOJOXKEHHUs, HW3yYECHHbIE Ha
JIEKIIMH.

HeynosnerBopUTEIBLHO KoHcnekT HE cCOaepKUT OCHOBHBIX TTOHSTHM,

TEPMHUHOB, MOJIOKECHUH IO JAHHOU TEME.

1 OlEHKM TNPOABUHYTOTO U BBICOKOTO YPOBHSA C(HOPMUPOBAHHOCTH
KOMITETCHIIUM TIPOBOJATCS JlabopaTopHble paboThl. TeMbl 1abopaTOpHBIX padoT
npeactasiensl B Paznene |1 PITY . Kputrepun olieHKH 110 JaAHHOMY BUJY OLIEHOYHBIX
CPEJICTB IIPEACTABICHEI B TaOIHUIIE:

Ounenka Kpurepui
3auTeHo OTtuér mo mabopaTopHOWi  paboTe  CONEPKUT  BCE
HEOOXOMMMbIe  TMYyHKTBI  (1Ieb  paboThl,  KpaTKui

TEOPETHYECKHI Marepuan, 3alaHue Ha JaOdopaTOpHYIO
paboty, xoa pabOThl, TIOJyYCHHBIC PE3YJIbTATHI, BBHIBOJHI).




OdopmiieHne oT4€Ta COOTBETCTBYET MpaBUiiaM 0(hOPMIICHHUS
MUCbMEHHBIX padoT.

Hezaureno

OTtuér no nabopaTopHOil paboTe HE COAEPKUT KAKOTr0-I1H00
HEOOXOUMOro MyHKTa(0B) W/miu odopmiieHHuEe OT4éTa He
COOTBETCTBYET IpaBHiiaM OPOPMIICHUS MMCEMEHHBIX padoT.




