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1. IIEJJM OCBOEHHSA JUCLMITIHbI

Lenpio OCBOSHHS IMCHWIUIMHEL SBISETCA (OPMUPOBAHHME CNEHYIOIMMX KOMIETCHIHH Ha
YPOBHSAX:

O0menpogeccHoHANBLHBIX

OIK-1 -  cmocoGeH  HNpUMEHATH  CCTECTBEHHOHAydYHble W | [IpOJBMHYTEIH ypOBEHb
OOILEHH)XEHEPHBIC 3HAHMA, METOJABI MATEMATHYECKOTO AHANM3A W
MOACTHPOBAHHS, TEOPETHYECKOTO H SKCOSPUMEHTAJILHOTO

HCCIICHOBAHHSA B npod;eccnonansﬂoﬁ ACATCIIELHOCTH

OIIK-6 - crmocoGen paspabarhiBaTh GH3HEC-TUIAHBI M TexHWYecKue | bazoBulii ypoReHE
38/IaHHA  HA&  OCHAlEHHE  OTAenoB, Jabopatopwit, oducos
KOMILIOTEPHBIM H CETEBBIM 000PYIOBAHHEM

OIIK-9 -~ cmocofer ocBauBaTb METOJMKH  MCNONb30BaHHA | [IpoABMHYTHIN ypOBEHE
APOrpaMMHBIX CPEJCTB JULL PCHICHHS NPaKTHIECKUX 33134
HpeodeccnonanbHBIX

[ICK-04 — cnocoben pa3pabareiBaTh anmapaTHHIE M nporpaMMHble | Ba3oBeiii ypoBens
CpeNCTBA aBTOMATH3alMK O6paboTKH WHPOPMALNM U YNIpaBACHUS B
TEXHHYCCKHX CHCTEMAX

DopMUPOBaHUIO YKA3aHHBIX KOMIICTEHIMH CIYXHUT HOCTHXEHHE CIERYIOIHX pe3yJibTaToB
ofbpa3oBaHuUs:
3HAHNUA:
Ha YPOBHE NIPe/ICTABJICHHUIA:
- BHUJOB, Ha3HaYeHHS W TNPUHIHUIOB (YHKIHOHUPOBAHUS COBPEMCHHBIX BEIMHCIMTEILHBIX
yerpoiicTs u cucreM (OIIK-1, OIIK-6);
- COBPEMCHHBIX TEXHHUYCCKHX CPENCTB B3auMoaeiictsusa ¢ 3BM (IICK-04);
HA YPOBHE BOCTIPOU3BE/ICHHSL:
- OCHOB HCCJIEAOBAHHA H NPOSKTHPOBAHUS JIOTHUECKHX CXEM C MPHBACYEHHEM COBPEMEHHBIX
nporpamMubx cpeacts {O11K-9);
HAa YPOBHE MNOHHMAHH:
- apu(MeTHYeCKHX M JIOTHYeCKMX ocHOB OBM, TMpHHIMNOB NOCTpOECHus U
(G yHKHHOHHPOBAHKS, NAPAMETPOB M XapaKTEPUCTHK IUPPOBLIX 3AeMeHTOB ¥ y3nos IBM (OIIK-1);
YMEHHA:
TEOPETHYECKHE:!
- BRINOJIHATH AHANM2 U CTPYKTYPHBIH CHHTE3 BRIUMCIUTENBHEIX cucteM (IICK-04);
NPaKTHYCCKUE:
- BHIOMpaTh ¥ KOMILIEKCHPOBATh aMMNapaTHbie CPEACTBA B CO3AABACMBIX BBHIUMCIMTENBHBIX H
uHpopManmonHbIx cuctemax (OITK-6, IICK-04);

HABLIKH:
- peANM3ALMH M UCCIEAOBAHHA Mozeneil [M(POBBIX YCTPOHCTB CPEACTBAMH BEIYHCIHTENLHOMR
TEXHHUKH ¢ MCTIONb30BAHHEM COBPEMEHHBIX cpeacTs Mogenuposanna (OIIK-9).

2. MECTO JHCIIMILIHHBI B CTPYKTYPE OOII BO

JucupniHa Apxarektypa 9BM M cucTem SBIAETCA JUCIMIUIAHON 0GA3aTe/IbHOM YacTH
Broka 1 mporpaMMel.

ConepaHHE JUCUMIUIAHE! SBISCTCS JOTHYECKHM IIPOJOIDKEHHEM COACPXKAHMA JUCIMIIHH!
Teoperudeckue OCHOBH HupopMaThKM, JIHCKpeTHad MaTeMaTdAka H MaTeMaruyeckas JIornka,
KOMIIBIOTEpHBIH NPaKTHKYM, TeopeTHuecKHe OCHOBEI OJIEKTPOTEXHUKH, (DHUINYECKHE OCHOBHI
MHKPOMIEKTPOHUKE U CIIY)XHT OCHOBOH JUIA OCBOSHHS UCUMIUIME: MHKPONpONEecCOpHEIE CPEACTE,
Cetu DOBM u TenekoMMyHHkaumu, OnepanoHHble CHCTEMbI, KOMIBIOTEPHOE YNpaBIeHHE,
HanexnocTh HHPOpMaIOHHEIX cucteM, [1poekTnpoBaHie HHGOPMAUHOHHBIX CHCTEM H JIp., 8 TAKKe
BBINYCKHON KBATH(PUKAITHOKHOMN paboTHI.

IpesBapuTENEHEIE KOMIETEHNEH, chopMupoBanHble y 0fy4alomerocs A0 Hauama M3yqeHus
JHCIMTUTHHBL
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OIIK-1 - cmocofeH NPUMEHATh eCTCCTBEHHOHAYYHbIE W O0LICHIIKEHEPHBIC 3HAHMS, METO/bI
MaTeMaTHYCCKOr0  aHalM3a ¥ MOJCIMPOBAHUS, TEOPETHYECKOr0 M HKCIEPHUMEHTANBHOTO
HCCIEOBAHHS B MPOPECCHOHANBHOM ACATENIBHOCTH,

OIIK-9 — ciocoGeH 0cBauBaTh METOAMKH MCIIONS30BAHUS IPOrPAMMHEIX CPELCTB UL PelleHus
OPaKTHYECKHX 3a/1a4.

3. CTPYKTYPA U COAEPKAHUE JTUCIUIJIMHBI

(¢ pacupenenennem obmero Glokera BpeMeun B 4acax)
O61mas TpyJ0eMKOCTh AMCUMILIMHEI COCTABAAET 4 3a4€THLIE SAMHMLEL, 144 yaca.

3.1. Coapep:kaHne (IMIAKTHKA) THCIHIUIHHDI

AYJAAUTOPHBIE

HAWUMEHOBAHMUE KOHTARLAOH

PA3JIEJIOB U POPME
JINJJAKTUUYECKUX
EJWHUILL

DOPMUPYEMAA
KOMRETEHLHA

KYPC
CEMECTP
HOMEPA PA3JIEJIOB
BCEI'O

CAMOCTOATEJIbHAS
PABOTA CTYJIEHTOB

BCETO
JIEKQAN
Ay IWTOPHBIRA
NPAKTHKYM

-1

OPAKTHKYM (CEMHMHAP)
JIABOPATOPHEIEt

OIIK-6
OIIK-9
ITCK-04

31541 Pasnea 1. Beegeune, 16 8 4 - 4 8 | 20%] 20%| 20%| 10%
1.1, HcropHa pasBHTHA BEIYHCIHTEIILHbIX
cpeactB. Knaccuduxaums OSBM  mo
¢$muyeckoMy TPeACTaBEHHIO OGPabOTKH
uHopmanuy, noxoneHusM IBM, chepam
NpUMEHEHUS M METOAAM  HCIIOAHEHUS
BBIVHCTHTENLHBIX MALIHH. .

1.2. IlousTe APXWIEKTYpH W CTPYKTYPHL
KoMmmsloTepa. [IpuHIMOE  (apXuUTeKTypa)
thoH Heiimana.

1.3.  OcroBHBIE KOMOOHEHTH OBM.
Peanmsauua npunnunor ¢oH Helimana B
9BM. CtpyKkTypa npoueccopa. ¥ ctpoicTBO
yIOpaBlIeHws: HasHaYeHHe M YNPOLICHHAX
GYyHKIMOHANLHAS cxema. Perncrprt
pOLECCOpa: CYIHOCTS, HA3HAYEHHE, THIbL.
PerucTpnl 00IIEro Ha3HAYEHWA, PETUCTP
KOMaHJ, CIETYHK KOMAHJ, PerucTp (hiaros.
CTpyKTypa KOMaHAkl Iponeccopa.

2 Pasgen 2. Apu)MeTHUECKHE OCHOBLE | 8 4 4 - - 4 }30%| - - -
IBM

2.1. CreTeMel CUMCIICHYA.
Heno3HnuosHbIe Y TIO3ALHOHHBIE CUCTEMBI
CUHCHCHUA. Cucremsl CYUCTICHHES,
nenonssyemsle B OBM.  CpoiicTea
TO3MIMOHHEBIX CHCTEM cUHCNeHus. Tleperoa
gyceJ M3 OJHOM CHCTEMBEl CUHCIICHHA R
ApYryio.

2.2. A»nrebpamueckoe  INpeaCTaBRIEHHe
ABOVYHMIX HHCEN: NpsMoM, oOpaTHBIM u
IDONONHMTENbHBIE KOS, McnonesosaHue
O0paTHOTO W JIONONHKTENBHOTO JABOWYHBIX
KOZOB Anst peanyzauyu BCEX
apUPMETHHECKUX ONEpaly ¢ INOMOILBIO
CYMMUPYIOIETO YCTpoRcTRA.

2.3. TlpeacraeneHme umcen & DIBM:
€CTECTBEHHAA M  HOpManbHas  (GOPMEL
DopMarsl XpaHeHns yuces 8 JBM.




Paspen 3. Jlormyeckne ocHosbi IBM,
JIEMEHTBI H Yib]

2.1. BasoBble¢ NOrudeckde OMNEpauuu U
cxeMbl. TaOnmupl HCTHHHOCTH. CxemHble
noruueckue snementsl DBM: peructpsl,
BEHTHIY, TPUITEPHl, TOMYCYMMAropsl M
cymmatopbel. TaOnuupl uctummOCTH RS-,
JK- ¥ T-tpurrepa

2.2. Jlormgeckue y3nnt 3BM ¥ mx
KnaccadrKaLms. CyMMaropsl,
JAemH(paTopsi, ApOrpaMMHpPYeMblE
JOrMYECKUE MATPHLLI, HX HA3HAYCHUE U
TIpHMEHEHHE.

2.3. Amanoro-nupoBrie U 1udpo-
AHAJIOTOBBIE PEoOPa3ORATENH.

52

30

24

22

40%

60%

Paizen 4. Ilporpammuposanne MIIC

4.1, Sspixku nporpammupoBadus  MIIC.
MamuHHO OPHEHTHPOBAHHBIE S3BIKHL

4.2. CTpyKkTypa H NpOrpaMMHad MOAENb
YHHBEPCANbHOIO NPOIECCOPA.

4.3. <dopmarhl KOMaHI M  PEHHMBI
agpecalvn NPOLIECCOPOB. Koman o
NpoOLIECCOpa: NePeCHNKY, aprmMeTirieckue,
JOTHYECKHE, YIPaBISHHA.

34

12

22

20%

40%

Pazaen 5. Opranusauns padors naMaTH
KOMNBLIOTEpa

5.1. Hepapxmueckast CTPyKTYpa NaMATH.
Ocnoenas namnte 3BM. OneparnpHoe H
MOCTONHHOE 3aNOMUHAIOIINE YCTPOHCTBA:
HasHAuYCHHE H OCHOBHBIC XapaKTEPUCTHKH.
5.2. OpraHu3aumsa ONEPAaTHBHOK NaMATH.
AxpecHoe M accouMatueHoe O3V
npuHuun  paboTEl M CpaBHHTEIbHAA
XapaKkTEPHCTHKA. Buant agpecalyy.
Jluneinas, CTpaHWYHad,  CerMeHTHas
AaMATh. Crek. Ilnockan u
MHOTOCETMEHTHAA MOJENb NIaMATH

5.3. Kom-nnlaMaTh: HazHauyeHue, CTPYKTYpa,
OCHOBHBI¢ XapaKTEPUCTHKH.

5.4, Craruueckas U AHHAMHYECKAS MaMATE.
Ipusupn paboTsl.

10

10%

20%

10%

6

Pazgen 6. OpraHuzauua BLIYHCIEHHH B
BLIYHC/IIHTENBHBIX CHCTEMAX

6.1. HasHavenne m xapakrepvcTHkd BC.
Opranusaims BEITHCTICHNIH B
BBIYHCITATEIbHBIX CUCTEMaxX

6.2. DOBM napamiensHoro  jelcraud,
MOHATHA HOTOKa KOMAHJ H HOTOKA AAHHBIX.
6.3. ACCOUMATHBHBIE CHCTEMBI. MaTpH4Hbie
CUCTEMBL.

6.4, Konge#iepuszauus BBIMUCHCHHIA.
Konpeiiep KOMaHJ, KOHBEHEp MARHEIX.
Cynepcxaipu3anys.

14

201%

10%




7 | Pasgen 7. Knaccudmkauns | 10
BLIYHCIATEIBHBIX CHCTEM

7.1. Knaccuduxauns BC B 3aBHCHMOCTH 0T
YKCAa MOTOKOB KOMaua M jgaHHeix: OKOJ
(S1SD), OKMJI (SIMD), MKOJI (MISD),
MKMJ| (MIMD).

7.1. Knaccndukalyia MHOronpoLecCOpPHBIX
BC ¢ passHeiMR cnocofamun peanH3aLuu
naMATH COBMECTHOIO HONOAL30OBAHHA.
UMA, NUMA, COMA. CpaBHuTenbHbIE
XapakKTCPUCTHKH, almnapaTHbIC "
NporpaMMHLIe 0COOSHHOCTH.

7.3. Kraccubuxarmms  MHAOrOMalMHMHHBIX
BC: MPP, NDW u COW. Hasnaueuue,
XapakTEePHCTHKH, ocobeHHocTH. IlpHMepr
BC pasnwunpix tHmoe. Ipeumywectea u
HEJOCTATKH Pa3MU4YHBIX THNOB
BBIYHCITHTENBHBIX CHCTEM.

40%

20%

BCEI'O IO AUCIHHUITIIUHE 144

68

34

34 | 76

100%

100%

100%

100%

3.2. JlabopaTopHblil NPaKTHKYM

Ne
n/n

Howmep pasaena

Tema Na00opaTOPHOTC 3AHATHS
AHCHHIIJIHMHbDI

HaumeHoBanue
JsafopaTopHu

Oobbem, aya.
4acoB

1 | Paspmenl OcHosul paGoTel B Multisim

Jlaboparopnu
HHGPOPMALMOHHBIX
TexHonoru# kag. H9

4

Pazpen 3

Peanusanua normdeckux ¢pyHnxuuii B Multisim “
Ha Gaze pemudparopa

N

Paszgen 3

Peanmsauns noruyeckax GyHkuuii B Multisim «
Ha (a3e MyJILTHILIEKCOpA

Paszpen 3

KomOunaunonHsie cxembl. Ilugparop -

N W

Pazpen 3

KoMGuuatmoHHste cxeMbl. CyMMaTop - -

Paznen 3

TocnenosarenbHbIe CXEMBI - -

Paspenss 1-3

3amura 1aGopaTopHLIX paboT -

Paznen 4

IIporpaMMHpoBaHHe MUKpO3BM -5

el o3 RN Lo

Pazpener 1-4

3amyrTa 1abopaTopHEIX paboT -*.

NS B

[#3 ]
g

3.3. CamocrositelbHan padora cryaenra (CPC)

Homep n HanMeHORAHHE
pa3Aeaa AHCHHIIHHLI

COJNEP)XKAHUE
YUEBHOTO 2A SAHHA

BpeMA (4ac)

CPC

Pazpen 1. Beenenue

UzyueHue NpeRyCMOTPEHHLIX INPOrpaMMOH  JWAGKTHYECKHX

€AMHULL IO PEKOMEHNYEMOI THFepaType

[HoAroToBKa K BEINOMHEHWIO U 3amuTe NabopaTopHoit paboTel

Pazpen 2. ApnmMeTyeckue
ocHoBsl OBM

WayueHue TNPEAYCMOTPEHHBIX TPOTPaMMOH  HAAKTHYECKHX

eAMHHL TI0 PEKOMEHIYEMOH JINTEpaTYpe

Pazgen 3. Jlorugeckne OCHORBI
DBM, 3n€MeHTH H y3/Ibl

Wsyuende nOpeXyCMOTPEHHBIX —MPOrpaMMOH  NUIAKTHYECKHX
€IMHHIL 10 PEXOMEHTYEMOI JTuTepaType

TIoAroTOBKA K BLIIIOIHEHHIO H 3alIiTe Ta00paTopHLIX padoT

12

Paspen 4. TlporpaMMupoBRaHue
MIIC

Hsyyenue npeXyCMOTPEHHBIX TPOTPAMMON  MMAAKTHUECKHX
eIHUHUIL IO PEKOMEHIYEMOH JIMTEpaType

10

[oAroToBKa K BBUIONHEHHIO H 3alIiTe IaGopaTopHoit paboTsl

12

Paspen 5. Opranuzaups paGoTsl
NaMATH KOMIBIOTEPa

HsyueHHe npeaAycMOTPEHHBIX NPOTPaMMOA  JUNAKTHUECKHX
EAMHUIIL [0 PEKOMEHIYEMON TUTEpaType

Paspen 6. Oprasuzauus
BRIYUCIIE HUI B
BEITHCINTEABHBIX CHCTEMAaX

Usydenne NpeZyCMOTPCHHBIX MPOTPaMMOM  AMAAKTHIESCKHX
€AMHU1L 10 PEKOMERITYEMOWH IUTepaType

7



Pasgen 7. Knaccudukanns

HsyuyeHne rpeaycMOTPEHHBIX  OpOTpaMMoli  JWIAKTHYECKHX

BBIYHCIIHTENLHBIX CUCTEM SAHHHI IO PeXOMEHIYEMOH AMTEPATYPE 6
BCEI'O: 76
4. ®OPMbI KOHTPOJI51 OCBOEHMSA JUCIIUILIVHLI
I'PA®HUK KOHTPOJLHBIX MEPOIIPHSITUI
CE- HEXEJIH CEMECTPA
MECTP

1 2 3 5 6 7 8 9 10 11 12 i3 14 15 16 17
5 JIP P Jp JIP JIP JIP JIP

VenoBubie 0003HAYEHHS:

— JIP — BEIMONREHHE | 3amuTa JabopaTopHo# paboThL.

TeKymas aTrecTauHsl CTYJECHTOB NPOH3BOAUTCA B JHCKPETHHIC BPEMEHHEBIE HI(TEPBAIIBI
JEKTOpPOM ¥ IpenofaBatenieM (sIMH), BeAYIIHMH JaGoparopHble paGoThl IO JAMCHMIUIMHE B

ciexyronmux gopmax:

» 3amuTa 1a00opaTopHLIX padoT;

e OTHEIBHO OUECHUBAIOTCS JIMYHOCTHEIE KAUYeCTBA CTYACHTA (4KKYPATHOCTD, HCIIOMHHUTEILHOCTD,
HHUIUATHBHOCTE) — pabora y MOCKH, COONIOAEHHE CPOKOB BBINOJIHEHHS KOHTPONBHBIX

MEPOIPHUSATHH, YCTAHOBJICHHBIX IPapiKOM.

PyOelkHAfi ATTECTAIMA CTY/JCHTOB NPOH3BOAMTICS WO HTOFaM TOJIOBHHE CeMecTpa B

cnenywmux popMax:

* 3amMMUTa TpeX NabopaTopHLIX padoT.

TIpoMexy TOUHBIH KOHTPOJIb 10 Pe3yNbTaTaM CEMECTPa N0 AUCLHIUIAHE NPOXOMUT B (opMe

TTHCHhMEHHOTO 9K3aMeHa (BKIIOYAET B ¢€08 OTBETH HA TEOPETHYECKHE BOIPOCHI).

DOHABI OUCHOYHBIX CpEACTB, BKIIOYANOINUC THUIIOBBIC 3aJaHUA, TECTOBBIC H JIK3aMCHAITMOHHBIC
BOTIPOCHI, IMO3BOIIOIIME OIEHUTE PE3YNBTAThI o6pa303aﬂnx 0 JIAHHOH JMUCLHUIUIMHE, BKIFOYECHBI B

cocras YMK mucummmse! u nepeducieHnl B [Ipunoxermy 5.

5. YYEBHO-METOAHYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE

JUCHHUILINHBI

5.1. OcHOBHas IUTEpaTypa:

1. I'yces B.I', I'yceg FO.M. DNEXTPOHMKA H MHKpPONpoLieccopHad TexHuKa. — M.: KHOPYC,

2018.

2. Hapeuuxun A.K. 1udpossie yeTpoicTBa B MUKponporeccopsl. — M.: Akanemus, 2008.

3. Hpanumnuxoe B.A. Dnexrponuka. Ilomueii kypc nexumi - 7-¢ usg - CII6.: Kopona-Bek,

2009.

4, ITsmubpamos AL, I'vovino JI1I, Kupuuenxo A.A. BeMACIMTENBHBIC CHCTEMBI, CETH H

tenekoMMyHukamuu. — M.: KHOPYC, 2017.

5. Becnepcmoe 3.A. Monemaposanue uubpoBbIX yCTpoiicTs B cpene Multisim 7. — CIIG:

BI'TY, 2018.

5.2 JlononHuUTENbHAs IMTEPATYPA:

1. Becnepcmoe 3.A. WcclieNOBaHHE NOTHYECKHX CXEM € HCIOJIB30BAHHEM IMPOrpaMMHOTO

koMIutexca Multisim: madoparopHsiii npakruxyM. — CI16: BI'TY, 2006.

2. I'ypos B.B., Uykanos B.O. Apxutektypa W opranuwsamus OBM: Kype JekuMH s By30B

(DnexTponnbli pecype), 2005. - elr(1353.




3. Jlocee C.A. OcCHOBHI MHKPONPOLIECCOPHOM TEXHUKH: METOJHYECKHE yKazaHu# K
naboparopHsM paboram. — CI16: BI'TY, 2005,

4. Menexun B.@., Haenosckuti E.I’ Briauciurensable MAlIMHEL CHCTEMBI M ceTH. — CII6:
Axanemus, 2008,

5. Cmupnos [FOA., Coxonos CB, Tumos EB OCHOBEI MHKPOJNECKTPOHHKH M
MHMKPOIPOLECCOPHOH TexHuKH: yuebHnoe nocobue ans By30s. - CI6: Jans, 2013.

6. Cmenanos A.H. ApXUTEKTYpa BBIMHCITHTEILHEIX CHCTEM H KOMITBIOTEPHBIX cereli. — CII6:
IIUTEP, 2007.

7. Xoposuy II, Xunr V. UckyceTBo cxeMoTexHukn. — M.: Mup (3nekTponHsi pecype), 1998.
- elr00389.

5.3. Ilepeuennr pecypcoB HHYOPMALMOHHO-TEICKOMMYHUKAUHOHHON cetn  "HHTepHet",
HEOOXOAMMBIX JJis1 OCBOCHHS JUCLHILIMHEL, 3JIEKTPOHHBIE OHOIHOTEYHBIE CHCTEMEL:

1. VcToyHukH 5 w3 cnEcka OCHOBHOH, 1-2,5 W3 cmmucka ZONONHATENBHOW JIMTEPaTyphl B
3NEKTPOHHOH Oubnuoteke BI'TY.

2. hitp://e Janbook.com/ - DnekTpoHHO-OUGIHOTEUHAA cCHCTEMA H3xaTenscTBa «JIAHDb».

3. hups://www biblio-online.ru/ — SnexTpoHHas 6ubnnoreka n3garenbeTna «HOpaiTy.

5.4. IIporpaMMHOe 00ecnIeYeHHUE.
1. IporpammMasi koMmrexe Multisim 7.

5.5. NiHpopManMoHHBIC TEXHOJIOIMH, MCNOIB3YEMBIC NPH OCYINECTBJICHHH 00pa3oBaTeIbHOTO
npoiecca.
1. IlpumeHeHne cpeacte MyipTAMENHa B 00pa3oBaTelbHOM mpoLecce: Ja0OpaTOpHbIE
3aHATHSA NMPOBOJATCA C HCIIOIE30BAHHEM ICKTPOHHBIX MPE3CHTALH.

6. MATEPUAJIBHO-TEXHHYECKOE OBECIIEMEHHE JHCHUILIIHHBI

1. JiexnuoHHEBIE 3aHATHA:

1) ayamropus, OCHallleHHasd NPE3CHTALMOHHON TEXHHKOH (OpPOEKTOp, B3KpaH,
KOMITBIOTEP, HHTEPAKTHRHAS J0CKA).

2. JlaGopaTtopHble paGoThI:
1) xoMmBIOTEpHBIH Kiace,
2) Tpe3cHTAUUHOHHAS TEXHUKA (IIPOEKTOP, SKPaH, KOMIIBIOTED),
3) OC ofimero Ha3HAYECHMUS,
4) cneunamusuporanroe [10: Multisim 7.
3. Ilpouee
1) paGouee MeCTO NpenoAaBaTeNs, OCHANECHHOE KOMIBIOTEPOM ¢ AOCTYIIOM B
HHTepHET,
2) paboure Mecra CTYJCHTOB, OCHAIICHHBIE KOMIIBIOTEPAMH ¢ JOCTYIOM B
WHTepHET, IpeAHA3HAYEHHBIC U1 Pa0OTHI B BIICKTPOHHOH 00pazoBaTenbHOM
cpeae.



IIpunoxenne 1
K pafoucii nporpaMme AMCHHNIEILI

«Apxutextypa IBM B crCTEM»

AHHOTAIIHA paGoueil IPOrpaMMbl

Jucuunnvaa «Apxurekrypa DBM H cHCcTeM» ABISETCA ANCLHILIAHON OGA3ATENILHOM 4acTH
NporpaMMbl  MOATOTOBKH  CTYAEHTOB NO  HANpaBIEHHIO NOATOTOBKM «UudopMaTHKa M
BLIYHCIUTENBHAS TeXHHKa». Jlucnunnuba peanusyerca Ha axyaprere Hadopmauponnbie u
YHPABIMIOUIMEG  CHCTeMBI  DalITHHCKOTC  roCyJapCTBCHHOTO — TEXHHYECKOTO  YHMBEPCHTETA
«BOEHMEX» um. [1.®. Ycrunosa kadeapoit «Cucrem ynpasienus u KOMITBIOTEPHBIX TEXHOJIOTHIAY.

Hucuunnuea Hanenesa Ha (QOPMHPOBAHHE OOLICHPOPECCHOHANBHBIX M NPOeCcCHOHANIBHOH
KOMITCTCHLHH:

OIIK-1 — cnocobeH MpUMEHATh eCTECTBEHHOHAYYHBIC M OOLICHMHXCHEPHBIC 3HAHHA, METOHBI
MAaTEMATHYECKOr0 aHalM3a M  MOJACNHPOBAHHA, TEOPETHYECKOTO U  3IKCHCPUMEHTANBHOTO
HCCHEAOBAHNS B MPOECCHOHANBHON AEATENBHOCTH;

OIlK-6 — cnocoben paspabarbiBare OH3HEC-IUIAHBI M TEXHHYECKHE 33/1aHMA HA OCHAIICHHE
OTHENOB, JabopaTopuii, 0(GHCOB KOMIIBIOTEPHBIM H CETEBHIM 060PYAOBAHAEM;

OIIK-9 — cnocofeH oCRaMBATHL METOAMKY UCHIOJB30BAHHUS IPOTPAMMHBIX CPEJICTB JUI% PEIICHUS
NPaKTHICCKHX 3a/1a4;

[ICK-04 — cnocoGeH pa3pabareiBaTh anmapaTHBIE W NPOrpaMMHEIE CPEACTBA aBTOMATH3AlUM
0o0paboTku nadopMaALUHE U YIPABICHUS B TEXHHYECKHX CACTEMAX.

Cojepxande JUCHMIDIAHL OXBAaTBHIBAET KPYT BONPOCOB, CBS3AHHEIX ¢ [OCTPOEHHEM H
apxuTekTypoii DBM, npuHUMNIAMH NOCTPOSHHS, NapaMeTpaMH U XapaKTEPHCTHKaMH 3JIEMEHTOR
9BM, coBpeMEHHbIMH TEXHHISCKUMH CPEJICTBAMH B3aHMOACHCTBHA ¢ OBM.

[IpenoapaHne OUCHHIUIMHEL NPEAyCMaTpUBaeT crnefylomue GopMbl OpraHu3alMp ydeOHoro
npoiecca: JeKiun, 1abopaTopHsie paboThl, caMOCTOATENbHAA paboTa CTyJeHTa, KOHCYJIBTaLHH.

[MporpaMMoil JHCLUIIIMHEL IIPEJYCMOTPEHHI CICAYIOIHE BUIBI KOHTPOJS: TEKYIME KOHTPOJb
yCreBaeMoCTd B GOpMe 3aimuThl Ta0OpaTOPHEIX paGoT, pyOeKHEN KOHTPONL B hopME 3alUTHI TPEX
nabopaTopHbIx paboT, IPOMEXYTOUHBIH KOHTPOJIb B JopMe 2K3aMeHa.

O6mas TPyL0EMKOCTh OCBOEHHS JUCUMIUIHEEI COCTaBNSeT 4 3aueTHBIE cAHMHHUBL, 144 uaca.
IIporpaMMoi IHCIKRIUTHHE] PEYCMOTPEHBI eKIHORHEIE {34 daca), nabopatopusic (34 yaca) 3aHATHS
H 76 4acoB CaMOCTOSTENBHOA PadOTHI CTY/ICHTA.
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TIpunoxeune 2
K paboueil nporpamme JUCHHITHHLL
«Apxurexktypa 9BM H cucrem»

TEXHOJIOTHH ¥ ©®OPMbLI NPEITOJABAHUSA
PeKOMEHAANMH 110 OPTAHM3ARHM H TEXHOJOTHAM 00yUeHHS LIS IPENoAaBaTe/ls

I. OfpasoBaTenbHbIE TEXHOIOTHH

IIpenosaanne AUCUMILIMHEI BECTCS ¢ NPUMCHEHHEM CICAYIOWHUX BHAOB 00pa3oBaTeNbHBIX
TEXHOJIOTHIA:

HH}opManHoHHbIE TEXHOJIOTHH: HCIIOIB30BAHKE SJICKTPOHHBIX 00pasoBaTeIIbHBIX PECYPCOB
(oMEKTPOHHBIC BEPCHMH YYEOHBIX M IPAKTHYECKWX IMOCOOMiH, METOAMYECKHE PEKOMEHJAMH K
naboparopusiM paboTam) m HIHTEpHET-pecypcoB IpH NOATOTOBKE K JIEKIHUAM M JIaBOpaTOPHBIM
3aHATHSAM; B3aHMOJCHCTBHE € IpPENnojaBaTe/leM BHE YacOB PACHUCAHMN 3AHATHA W KOHC/IbTaIUi
NoCpeACTBOM Infernet.

Case-study: asanu3 peabHbIX NPOOIEMHBIX CHTYAIIHi, HMEIOIHX MECTO B O0JIACTH CHHTE3a M
aHalM3a JOTHYECKUX CHCTEM.

IlpobnemHoe o0yvueHNe: CTHMYJIHPOBAHAE CTYACHTOB K CaMOCTOATENIEHOMY MPHOOPETEHUIO
3HaHUH, HEOOXOAUMBIX JIIA PellIeHHs KOHKPETHAIX NpoGiieM TPy BBIMOTHEHHH JIAG0paTOpHBIX paboT.

Onepexaomasi caMOCTOATE/IbHAA PadoTa — H3YUYCHHE CTYJACHTAMH HOBOTO MaTepualia B
ofnacTy METOAOB HCCIENOBaHMS JIOTHYECKMX CHUCTEM B MOporpaMMHoii cpene Multisim npm
NOATOTOBKE K JIabOpaTOPHBIM 3aHATHAM O pasfenam 1,3, 4.

II. Buasl 1 cogepxanie yueOHbIX 3aHATHH
Paznen 1. Beenenne.
Teoperugeckue 3anATHA (AeKuuH) - 4 Yaca.

Jiekuua 1. HudopManHonHas JeKLM.

JlaeTca omnpejencHUe MNOHATHAM DBeMUCAMTEIBHAS MaMlHHa M BeMMCIHTENBHAd CHCTEMA.
PaccMATPHBAIOTCS TEOPETHUECKHE NMPEANOCHUIKH AN CO3/aHAA BEMHCIUTENLHBIX MAUIKH ¢ XpaHUMOH
nporpaMmoii. Tak ke paccMaTpHBaloTca NokoneRHa 3BM H 3Boionds npoeccopos.

Jiekuun 2. UadopManHOHHAS JEKIHL.

PaccMaTpHBalOTCA 3MEMEHTHl anredphl NOTHKH. BOAATCHA NOHATHS: JIOTHYECKOE BBIpaXeHHe,
noryyeckas (pyHKUuMs, Jorudeckas cxema, TaOIMNa MCTMHHOCTH. PacCMaTpuBaioTCs JIOTHYECKHE
anementsl U, UJIN, HE.

JlaGoparopuslii ApaKTHKYM — 4 waca, oiHa nafoparopHan pabora.

JlaGopaTopnasi paGora Ne 1. Hceienosanue IOrH4eCKHX CXeM.

dopMa BHIMOJIHEHHS — HHAMBUAYaIbHAA, paboTa B KOMIBIOTCPHOM KJIAacce ¢ HCHOJIB3OBAHHEM
nporpaMmHoli cpeasr Multisim. Ocsoenne TexHomorun paboTel B cpeae Multisim. Peanuszanus
IpOCTEMIIeH JIOrHYecKoi cXeMsl ¥ NMoydeRUe TabImibl HCTHHHOCTH, ONIHCEHIBAIONICH ce paGory.
VipasaeHne caMocTOATEIEHOH paboToii cTyeHTA.

KOHCYABTAIME N0 COREPKAHMIO Pasielia — B Yachi MJIAHOBBIX €KEHECTBHBIX KOHCYNBTANH U
no Internet. 3anmta naGopaTopHOil paboTH — B Yackl IUIAHOBBIX CXEHEJCTBHBIX KOHCYNbTAlMH (B
JOTIOHEHHE K YacaM ayIuTOPHBIX 3aHATHIH).

Pasnes 2. Apudpmeruueckue ocHorst IBM.
Teopernueckue 3aHATHS (JieKnuu) - 4 yaca.

Jlexnnn 3. Hugopmanponnan jgexuus.
PaccMaTpUBAIOTCA MO3UNHMOHHBIE H HEMOSHLMOHHBIC CHCTEMBI CHHCICHMS H  CHCTCMBI

cumcienus, Hcnonesyembie B OBM. IlepeBox ducen W3 OJHOH CHCTEMBI CHHCICHHA B JPYTYIO.
Anrebpaudeckoe TPEACTABICHUE UMCEN: MPIMOW, OGpaTHBIM ®  JONOJNHHUTENBHBI  KOABL
Hcnonp3oBaHyde 06GpaTHOTO ¥ TOTIONHKTENBHOIO JBOHYHBIX KOJOB JJId peamH3alMi apHPpMETHICCKHX
oTIepalMi CIIOMCHHS Y BBIMMTAHHA ¢ IOMOLIBIO OJJHOTO M TOTO € CYMMHPYIOWICTO YCTPOHNCTRA.
VapasieHue caMocTOATENLHO# padoToii cTyxenTa.
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Koncynbranum no cofepikaHuio pasfena — B 4achl INIAHOBBIX €XEHECTBHEIX KOHCYJIbTAIlMH 1
no Internet.

Paznen 3. Jlornueckue ocnopsl IBM, 31eMenTsi H y3abL.
Teopernuecxkue 3aHATHS (VIEKUWHH) - 6 YacoB.

Jleknua 4. Hudpopmamnonnas Jekmus.

PaccMaTpHBAIOTCA CXEMHBIC JOTHYECKHE 3NMeMeHTH 3BM: TpHITEpsI, perncTpsl, CyMMaTOpOB,
NONyCyMMATOPBL. A TalOKe PACCMATPHRAIOTCA Jormdeckue yanel IBM: cuetumxm, mmidypatoprr,
AemuA(GpaTopsl, MyIBTHIIEKCOPBL H JEMYJILTUILIEKCOPDL.

Jlexnun 5. Undopmaunonnan nekuus.

Broaurcs nouarue cnyuaiinoif  ncepaocayyaiiHoON nocnenosatenbHocTed. PaccMaTpuBarorcs
TECTEL, ¢ NOMOINBIO KOTOPBIX MOXHO YOENMTHCA, UTO HOCIACAOBATENBHOCTS MX €IAMHHMI H HYyJeH
ABACTCA Cly4aiiHoM. PaccmaTpuBaroTcs ycTpolicTBa, C MOMOINBIO KOTOPBIX MOKHO MONYYMTH
ICEBAOCTYYANHYIO MOCIEOBATENBHOCTE (PETHCTPEI ¢ OOPaTHLIMHU JIOTHYECKHMHE CBsI3IMu). [1oKazaHo,
KaK ¢ MOMOUILI0 PErUCTpa ¢ OOpaTHBIMM CBS3SMM IIOCTPOMTH YCTPOMHCTBO AEA€HHS MHOTOYICHA Ha
ApYyro#.

Jexmus 6. HHPOpMAHOHHAS IEKIMH.

PaccMaTpuBaloTC Ha3HAYCHHE, XaPAKTEPHCTHKH H MPHHHUIEI [IOCTPOEHHS aHAJIOro-IHPPOBEIX
1 [Po-aHANIOTOBHIX IpeodpasoBaTenei.

JlaGopaTopHblii npakTHKYM - 24 yaca, 5 maGopaTopHbix paor.

JlaGoparopHas paGora Ne 2. Peanmsanmsa jJorumveckunx ¢ynxkumit B Multisim Ha 6ase
pemugparTopa.

Dopma BEINONIHEHUS — MHAHBHAYANbHASA, paboTa B KOMNBIOTEPHOM KJIAcce ¢ HUCIONb30BaHUEM
nporpaMmMuoii  cpeast Multisim. Cosnanwe M oTnaaxa KOMOMHALUMOHHBIX CXCM, PEalIM3YIOLIAX
CTaHNAPTHYIO JIOTHKY Jemmdpaliiy curHanoB. McnonbzoBaHue CTAHNAPTHHIX CXEM JUIL peanu3aiuu
JIOTHYECKHX () YHKLIHH.

JlaGopatopHas paGora Ne 3. Peanmzanms aormvecknx $ynxnmii B Multisim na ase
MYJAbTHILICKCOPA.

dopMa BHMONHCHUSA — MHAKMBUXYAIIbHA], paboTa B KOMIIBIOTEPHOM KJlacce ¢ MCIIOJIb30BaHUEM
nporpaMmuoit cpepbl Multisim. Co3zganne M OTIajgka KOMOMHALIMOHHON CXEMEI, pealu3yroumei
CTAHZAPTHYIO JIOTAKY MYJBTHIUICKCHPOBaHHE CHTHaNoB. Mcmonp3oBaHue CTaHAApTHBIX CXEM s
pealn3aluy JOTU4eCKUX GyHKIHUIA.

Jla6opaTopHast paGora Ne 4. KomOunaumonnnie cxemul. Illludparop.

(Mopma BHIIONHEHUS — HHAMBHAYANBHASA, padoTa B KOMIBIOTEPHOM KIIACCE € MCIIOBZ0BAHHEM
nporpaMmHoO# cpezibt Multisim. Co3gaHne cI0KHBIX CBA3HEIX CXEM HIM()PATOPOB.

JlaGopaTopHas paGora Ne 5. Koméunaunonnsie cxemel. Cymmarop.

®opma BHINONHESHHS — HHAMBHAYANIbHAsA, paboTa B KOMIBLIOTEPHOM KIIACCEe ¢ MCTIOIb30BaHHEM
nporpaMmuoii cpeapl Multisim. CosgaHue CnOXHBIX cyMMaTopoB. (O3HAKOMIEHHE ¢ METOZAMH
ONTUMH3AINY JOTHYECKUX CXEM.

JlaGoparopHuan padora Ne 6. ITocneaoBaTeisHbIE CXEMBI.

@opMa BHINOJHEHHA — HHOWBHAYaNbHAs, paboTa B KOMIEBIOTEPHOM KIIACCE ¢ UCIONB30OBAHHEM
nporpaMMHON cpesnt Multisim. Peannsauus CHOBUTalomiero peruCTpa, CYCTIMKAa K YCTPOHCTBA
npHeMornepeaTunKa.

Yupas/ienHe caMoCToATeIbHOH PadoToii cTyaeHTA.

KoHCyAbTanmu mo COASpXaHMIO pasfiela — B 4achl TNIAHOBBIX €XEHEAENBHEIX KOHCYNbTalMH H
o Internet. 3ammTa 1abopaTopHBIX paboT — B YaChl IJIAHOBBIX €XEHEENBbHBIX KOHCYIbTauui (B
JIOTIONIHEHUE K YacaM ayXUTOPHBIX 3aHATHH ).

Paznea 4. Hporpammuposanue MIIC.
TeopeTHYecKHe 3aHATHA (TeKIMH) — 6 uacos.
Jlexknus 7. Hndopmannonnas JeKuHaA.
PaccMaTpHRAIOTCS THIORAS CTPYKTYpa ynpapiasiomei Mukpo OBM u QyHKIMOHANBLHAA CXeMA
mukpomnponeccopa KPSS8O0BMS8OA.
Jlexnua 8. HadopManHoHHAA JCKINA,
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PaccMarpuBarOTCA IHMKN BBIMOJHEHHA KOMAH/BL, CHOCOObI AJAPECaliM H CHCTEMA KOMAHI
MuKponponeccopa KP580BMBOA.

Jlexknus 9. HupopmanuonHas Jexkuus.

PaccMaTpHBalOTCS 27€MCHTBI NPOTPaMMHPOBAHHA Ha s3bIKe acceMbiepa MHUKpOIpPOLECCOpa
KP580BM80A: nuknnueckne mporpaMMel, HOANPOrpaMMBL. IIpHBOAATCA NPUMEPEI IPOTPAMM.
JlaboparopHriii NpakTHKYM — 6 uacos, 1 maGopaTopuas padora.

JlaGopaTophas pa6ora Ne 7. IlIporpammuposanune MukpoIBM.

®opMa BEIIOTHEHHA ~ HHIUBHAYATbHAA, paGoTa B KOMILIOTEPHOM KJIACCE ¢ HCHOJNE20BAHUEM
Mukpo DBM. OszHakomieHue ¢ 6a30BLIMM NPHHHMIAMH NporpaMvupoBaHds. Hamucanme, BBOA H
OTNAJKa NMPOCTOA NMPOrPaMMBI.

YrpasjcHue caMocTONTeIbLROH paloToii cTygeHTa.

KoHcynbTanmm mo CoAepXaHuIoO pasfeiia — B Yachl MIAHOBBIX €XEHEAENLHELIX KOHCYIBTALMN 1
no Internet. 3ammra JabopaTopHEIX paGoT — B Yachl IUIAHOBBHIX €XEHEACNTBHBIX KOHCYTbTAlMH (B
JOTIONHEHKE K 9acaM ayIUTOPHBIX 3aHATHEH).

Paspen S. Oprannsanusa padorsl RaMATH KOMOLIOTEPA.
Teopernueckue 3auaTus (Yexuun) - 4 yaca.

Jekuusn 10. Hudopmanuonnas sexnmn.

B moboii DBM, BHE 3aBUCHMOCTH OT €€ apXHTEKTYpHI, JAHHBIC XPaHATCA B 3ANOMHHAIOLINX
YCTPOMCTBaX, BHEIIHMX M BHYTPeHHHX. PaccMaTpHBalOTCS XapaKTEPHCTHKH 3allOMHHAIONIHX
YCTPOHCTB, HEpapXhsi 3alOMHHAIOLMX YCTPOKMCTB, OpPraHM3alldsl OCHOBHOH H KO3 MAMSITH.
PaccMaTpuBaloTcsi ONIEpaTHBHOE H TNOCTOAHHOE 3allOMHHAIOIHE YCTPOWCTBA M HX OCHOBHBIC
XapaKTEePHUCTHKH.

Jlexuus 11. HadopMalHOHHAS JTeKUHA.

PaccMaTpuBaeTcs opraHu3aius NaMsITH B BBUMCIUTENBHBIX CHCTEMAX, OOBEIHHSIONMUX
MHOXECTBO NAPAVICABHO paboTalomux mpoHeccopoB WIM MammmH. Jlaetcs xnaccubuxanus
APXUTEKTYP NaMATH BBMUCIUTEIBHBIX CHCTEM.

YnpaejieHue CaMOCTOATENLHON paboTOH CTyXeHTA.

Koncynsranum 1o cofepkaHHio pas/ieia B Yack! HIAHOBBIX €XeHeeNbHEIX KOHCYILTAlH K 110

Internet.

Pa3en 6. Opraguzauns BLIMHCICHHH B BRIYHCIHTEILHBIX CHCTEMAX.
Teopernueckue 3aHATHA (JIEKIHH) - 6 YacoB.

Jexnun 12. HndopmaunoHHad JeKIHA.

ApPXMTEXTYpa TIPOIIECCOPOR BEITEKACT U3 apXHTEKTYPHl 3QJIONKEHHEIX B HUX CHCTEMBI KOMAH.
Haufonee pacmpoCTpaHCHHBIME AapXMTEKTYPAMH CHCTEMBI KOMAaHJ SBJSIOTCA: CHCTEMa ¢ IIOJHBIM
Habopom koMang (CISK), cucremMa cokpameHssiM Habopom komana (RISK), cucrema co
CBEPXUIMHERIM cnoBoM (VLIW) u cucteMa ¢ sREEM napanieniMoM koman (EPIC).

Jexuns 13. Hajopmamnonnan JeKnus.

PaccMaTpHBalOTCA pasjiMyHEe CHOCOGBl NMOBHINECHHS MPOU3BOAHTENLHOCTH BHIYHCITUTENBHBIX
cucTeM. COBEPIICHCTBOBAHME  JNEMEHTHOM Gaspl yXe€ HE NPUBOJMT K KapAWHAIBHOMY POCTY
TIPOH3BOAMTENLHOCTH BBIYHCIHTENLHEN MalUH. bonee MepeneKTHBHBIMA ABNIAIOTCA apXHTEKTYPHBIE
npuemsl. OfHuM u3 Hamboyee 3HAYMMBIX Cpelld KOTOPHX — KoHBeliepuzauud. PaccMaTpuBacTCs
KOHBelHep KoMaH ¥ KOHQIMKTHBIE CATYAllHH, BOSHUKAIOIIHE B IPOLECCe €ro paboThL.

Jlexumn 14. HadopMannonHas NeKIHsL.

JIpyTHM WpPWEMOM IIOBHINEHHS INPOHIBOJUTENBHOCTH SBIACTCA MPEACKa3aHHE MNEPEXONOB.
CyIepKOHBCHEPHBIC H CYTIEPCKATAPHEIE MPONECCOPEI.

Ynpasjenue caMocTonTelbHOH paboToit cTyaenra. §

KOHCYNBTALMH O COAEPXKAHMIO PA3/ENa — B YACHl MITAHOBBIX €XCHEJCIBHEIX KOHCYIbTALMH 1

no Internet.

Paznen 7. Knaccuduxanus BeIYHCIHTENBHBIX CHCTEM.

Teopernueckue 3aHATHS (Nexuun) - 4uaca
Jexnus 15. Hndopmanuonnas Jeruus.
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BBoguTCs NMOHATHE BBIYMCHAUTENBHBIX CHCTEM, TO €CTh CHCTEM, B KOTOPBIX UMEIOTCS CPEJCTRa,
peAIM3YIOIIMX HapalleNpbHyl> 00paboTKy JaHHBIX M KoMaHA. PaccMmarpuparores ypoBHH
Napajuleu3Ma, 3aKOHOMCPHOCTH IIApAJUICIBHBIX BBIMHCIACHUM, KIAaCCHHKAIMA TNapalIelbHbIX
BBIYHCITHTENBHBIX CHCTEM.

Jlexunsa 16. UnpopMmaunoHHan JieKHs.

PaccMaTpUBalOTCA BEMHCIHTENBHBIC CHCTeMBI Knacca SIMD (oauHOYHBIE IOTOK KOMaHA H
MHOKECCTBEHHBIH ITOTOK JaHHBIX). B 3TOT KJIacc XOXHAT: BEKTOPHBHIEC, MATPUYHEIE, aCCOLMATURHEIE U
CHCTOJIOTHYECKHE REIUMC/IMTENLHLIE CUCTeMBl. PaccMaTpUBalOTCS BEIUHCIUTENLHEIE CUCTEMEI KIacca
MIMD (MHOXeCTBEHHBIH ITOTOK KOMAH/ U MHOYKECTBEHHAIH NOTOK JAaHHBIX ).

Yupasjienne camocTonre/bHOH padoToil cTyaeHTa.

KoHCynbTaumy 1Mo COAEPXAHUIO pasfieia — B Yachl INIAHOBBIX €KCHCAENbHBIX KOHCYIBTAIME |

o Internet,
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IIpanoxenue 3
K paGoyveii nporpamMme AHCUHNIHHLI
«ApxaTekTypa IBM B crcrem»

WEBHO-METO).’[[/I‘IECKOE OBECIIEMEHHE CAMOCTOSTEJIBHOUI PABOTHI
PexoMeHAALHN 10 OCBOCHHIO AHCHHILIHHBI IS CTYAEHTA

Tpy#oeMKOCTh OCBOGHMA AMCHMILTHHBI cocTaBiser 108 waco, W3 HuX 68 HacoB ayJWTOPHEBIX 3anaTuif ¥ 40 WacoB, OTBENECHHEIX HA CAMOCTOSTENIBHYIO paGoTy

CTYACHTA.

PexoMeHAALMH N0 paclipeeNeHHio yyeGHOro BpeMeHH 110 BUIaM CaMOCTOATENbHOM paGoTH U pasaesiaM AMCUKILTHHEL IPUBEIeHE! B Ta0NHILe.

KOHTpOIb OCBOCHNS THCIAIUIMHB] IPOH3BOAMTCS B COOTBETCTBHM ¢ [1oI0KeHHEM O TeKymeM, pyOeKHOM KOHTPONE YCIIEBAEMOCTH H IPOMEXYTOUHOM
artecTanny obyJaromuxcs (mpukas pexropa ot 28.12.2018 r. Ne 580).
PopMbl KOHTPOIA M KPUTSPHH OLIEHHBAHYA NpHBeACHE! B 11.4 Paboueit mporpammsl 1 B TTpunoxkenun 5 k Paboueit nporpamme.

Bapa paoTsi Conep:xkanne (nepeveHb BONPOCOB) prn(:le::!coc'rb, PexoMengauun
Pasaen 1. BeaeHne,
VcBoenye Martepuaia Jekmwii | [ToBTopeHne i OCMBICICHHE CBEACHHMH 00 3BOMIOLIMHA BEYHCIATENBHBIX CM. TekeTEL Tekimi, ri. 8 ucroaruka 5.1.1, . 1,5,6 u3
Nel-2 CHCTEM H MMKPONPOLISCCOPOB; 3JIEMCHTaX anreSpel  JOTHKH, HcTognuKa 5.1.2, rn. 1 ucrounnka 5.1.4, MeTodacCKHe
JIOTHYECKUX PYHKIGLIX, JOMHYECKHX CXEMAX M JOIHYECKHX >IeMEHTaX 4 MaTepuansl K JA0OpaTopHoii pafore Nel U3 HCTOYHHKA
Y, WIK, HE. 5.2.1, naparp. 2.4 HcTo9HMKA 5.2.5, M. 3 HCTOYHHKA
5.2.6.
[Mogrotopka Kk BunofHeHmio u|[IoBropenHue cBeleHuii o0 HCCICNOBAHMM  JIOTHYECKHX  CXEM, CM. 1. 8 ucrounuka 5.1.1, m. 5 mcTouHuka 5.1.2,
samuTe nabopatopHoli paGoTsl | oopmIcHHE 0TYETA N0 NaGopaTopHOl padoTe. BReJEHHE, METOAHYECKHE MATEPHAIEI K JabopaTopHOI
Nel 4 pabore Nel wm3 wcrourmxa 5.1.5, Meromimeckue
MaTepHaTH Kk nabopatopHoit paGote Nel 43 HCTO9HEKA
5.2.1.
Hroro no paznerxy 1 8 yacor
Pasnen 2. ApudmeTnuecKue 0oCHOBE JBM.
VeBoeHne Marepuana Jiekumy | [TopTopeHHe H YCBOSHHME CBCACHHI O CHCTEMAX CUHCIEHHA, NEpeBOac 4 CM. TeKCTH JIeKumit, meku. 29 u3 ucrodswka 5.1.3,
No3. qUCeN U3 OJTHOM CHCTEMbI CUHCIEHHS B JPYTYIO. ryaBa 2 BCTOIHMKA 5.2.6.
Hroro mo pazgeny 2 4 yaca
Paspen 3. JJoruyeckue ocHOBR IBM.
VeBoeHHe MaTepHata Jnekumd | [ToBTopeH#e H yCROSHHE CBERCHHH 00 OCHOBAX JIOTHYECKHX 2/TEMEHTAX CM. TeKeTHE MeKupii, r1. ¢ yeToynuka 5.1.1, rm. 8, 9, 14,
Ne4, OBM:  1purrepax, peracipax, CyMMaTopax, mudparopax, 4 15, 16 ucrounwxa 5.1.2, nexmuu 13, i4, 15, 16
gemubparopax, MyJITHIUIEKCOPAX H ASMYNBTHILICKCOpAX. HeToynuka 5.1.3, m. 2 ucrounuka 5.2.6.
Vepoenue Marepuana JieKImM | [IoBTOpeHME H YCBOSHHE CBESHIH O CITy4alHBIX U TICEBROCITYIAHHABIX CM. TeKCT JNeKUMH, METONMYECKHE MATepUamsi K
Ne§. MOCIENOBATENBHOCTAX, reHepaTopax NICEBAOCITYTalHBIX 3 nabopatopHoli paGote Ne3 u3 HCTOYHHMKA 5.2.1.
: TIOCJISAOBR TEJILHOCTEH. '
VcBoeHne Martepuana JIeKLMH [[IoBTOpeHie U yCBOCHHE CBElEBUH O TEOPETHIECKHX NPEINOCHUIKAX 3 CM. TeKCTEI ieKUR#, nekuuu 26, 27 uerounnka 5.1.3.
Neb. AHATOTO-IH(POBHIX H HHPO-aHANOTrOBBIX MPeotpa3oBaTeNeit.
TlogroTopka K BhONHeHHIO M |[IoBTOpeHWE ¢BeXEHUM O pPErucTpax, cueTYsKkaX, Jemmdparopax. 12 Cum. o 8, 10, 14, 15, 16 ucroanuxa 5.1.2, nexuuu 13,

¢
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zamure nabopaTopHelX  paloTt

OdopMICHHE OTYETOB.

14, 15, 16 ucrodsuKa 5.1.3, METODMIECKHE MATEPHATH]

Ni2-6 K saboparopHbiM paGoTaM NeNe 2-6 U2 MCTOYHUKOB
5.1.5, 5.2.1, riasa 2 HCTOTHUK] 5.2.6.
Hroro no pazmemy 3 , 22 gaca
Pasnen 4. Ilporpammuposanne MIIC.
Vcpoenme Mmarepdania JeKLwi | [IoBropeHHe M YCROeHME CBENEHMH o #3BIke  accemOiepa CM. TekcTHl jexuui, nekpm 22-24 ucTouHMka 5.1.3,
Ne7.8.,9. muxponpoteccopa  KPS580BM8OA M HEKoTOpBIX  NpHeMax 10 HCTOYHUK 5.2.2, II. 2 UCTOUHHKA 5.2.5,
IPOTPAMMHPOBaHMS.
ToxroToBka k BeMoONHeHHIo ¥ | M3yueHne MAINHHHOTO A3bIKa NPOTpaMMUpoBaHMA MUKpo DBM Ha CM. TEKCTHL NIEKIMH, METOOMYEeCKHe MATEepHAHl K
samuTe naGopaTtopHOH paGoTel | ocHoBe Mukpompoueccopa KP580BMB0A. Hamucamue, BROZ, 12 nadoparopHoit padoTte Nel m3 wcroanmnka 5.2.3.
Ne?7 OTIaJKa ¥ ApOCThIX mporpamM. OQopMIeHHe 0TIeTa..
Hroro no paspeny 4 22 yaca
Paznen 5. Opraunszanma paboThl HBAMSTH KOMIBLIOTEPA.
VcBoeHHe MaTepuana nekinn |[foBTopeRme H ycBOeHHe CBeAEHMH 00 OpraHM3amMH [AMATH B 6 Cwm. TeKeT NeKIMH, maparp 4.2 ucrounska 5.1.4, rn. 7-9
NelQ,11. BLIYHCINTEIILHBIX MAIHHAX | BEITHCIIMTEIILHBIX CHCTEMAX. HMCTOUHMKA S5.2.6, I11. 6 HCTOIHHKA 5.2.4,
Hroro oo pazneiny 5 6 9acoB
' Paznes 6. OpraHn3sipg BMYMHCICHHI B BEIYHCIHTEIBHLIX CHETEMAX.
Venoenxe wmareppata Jiekuun | TToBTopeHHe M YCBOEHHE CBEAECHMIA of apxuTeXTYpe CHCTEM KOMAHAO 3 CM. TeKCT NEeKLMH, II1aBa 5 ueTounuka 5.2.4.
Net2 {cuctemst CISC, RISC, VLIW u ERIC).
VeBoeHue Marepuana Jiekid [[JoBTOpeHHE H  OCMBICJICHME CBEICHMIl © pasiiMyHbIX Crocodax 5 CM. TekcTel iekuni, r. 3 McTodHKKa 5.1.4, ra. 7,11,14
Nel3-14 HOBBIHEHHS IPOH3BOIHTENIBHOCTH BRIMHCJIRTENHHBIX MAMNH. HCTORHHKA 5.2.6.
Hroro no pasaery 6 8 gacos
Pazaen 7. Knaccupukaunsg BbIMHCIHTERbHBIX CHETEM.
VceBoeHNe MaTepHana JeKuud | TTOBTODEHHE H OCMbICTEHMe CBeJICHHI 0 mapawesnbHOH o0paboTke CMm. Tekcr smexkumd, . 3 HerogHMka 5.1.4, ro 10
Nels JAHHBIX M KOMAHA, YPOBHSAX IApaUlenHiMa, KIaccHGMKaIMH 3 BeTOIHMKA 5.2.4, ri. 17 ueTourmka 5.2.6.
HapaLICHbHBIX BRIYHCAHTENbHBIX CHCTEM.
Vepoesine Matepuaia meknyd | IlosToperiie M OCMBICTEH¥E CBEXCHUM O BEITHCAUTENBHBIX CHCTEMAX 3 CM. TeKCT JeKLHH, M. 17 ncTourmka 5.2.6.
Nelé xnaccos SIMD u MIMD.
Wroro 1o pazaeny 7 6 yacoB
Beero 76 uacoB
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puioxenne 4
i paboveH mporpamme AUCHANAHABI
«ApxaTexTypa 9BM B cBAcTeM»

Meroanueckne YKa3zaHHA g oﬁyqalomuxca IO OCBOCHHIO JHUCITMIIIHABI

Bun yae6HEIX
3AHATUH

OpraHnsanus AeSTeNbHOCTH CTYACHTA

Jlex1nu

Hanucanne KOHCIIEKTa JEKIMH: KpaTKO, CXEMAaTHYHO, TIOCHEIOBATS/IBHO
(GHKCHPOBATL OCHOBHBIE TIONOXKEHHS, BHIBOJBL, (POPMYTHPOBKH, 0GOOLICHNS;
IIOMEYaTh BaXKHLIE MBICIH, BEIACISTH KIIOYEBHIE CJIOBA, TepMHUHEL [Iposepka
TCPMUHORB, TIOHATHH ¢ MOMOILIO SHUWKIONECHMU, CIOBapel, CIPABOYHKKOB C
BBITHCHIBAHHEM TOJKOBaHHH B TeTpagb. (O003HAYHTH BONPOCHl, TEPMHHEL
MaTepHan, KOTOPBI BBI3BIBACT TPYAHOCTH, TIOMETHTH M ITONBITATHCA HANTH
OTBET B PeKOMEHAyeMoH imrepatrype. Ecnuw camocrostensHO He ypaercs
pa3o0parbcsa B MaTepHalle, HEOOXOOUMO CHOPMYNHPOBATH BOMPOC M 3a/aTh
NPENOABATEIO HA KOHCYABTAIIH, HAa NPAKTHYECKOM 3aHATHH.

JlabopaTopHbie
3aHATHS

Meroauyeckue  ykasaHus 10 BBINOJHEHMIO  Ja0oOpaTOpHLIX  paGoT
NPEICTaBICHB! B MCTOYHMKAX

becnepcmos 3. A. Hccnemosanuie JOTHYECKHX CXEM C HCHOJIB30BAHHEM
aporpaMMHEOro koMiuiekca Multisim: nabopaTopHbIif MpaKTEKYM. '
Becnepcmos 3.4. Mopemuposanne mudpoBhIX YCTpo#cTs B cpee Multisim 7.
Jocee C.A. OCHOBH MEKpPOIIPONECCOPHOH TEXHBHKH: METOAUYECKHE YKazaHUsA K
naGoparopHbm paboTam.

Hdas pomycka K 9K3aMeHy HeoOXOJMMO BBIIONHATE H  3AIDHTHTE 7
nabopaTopHBIX PaboT.

IIoaroroBka x
AK3AMEHY

[lepeyeAr BONPOCOB K 3K3aMEHY NpPeJOCTaBLIOTCS mnpenoxasareieM. Ilpu
HOATOTOBKE K 9K3aMEHY PEKOMEHAYETCA TOMHMO TEKCTOB  JIEKIIHiA
HCIIONB30BATh HCTOYHHKH OCHOBHOM M JOTOJNHKTEIBHOM JIMTEPATyPhl.
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ITpunoxenne 5
K pafiovuelt mporpaMme AMCLUNINHLI
«ApxaTexTypa IBM & cacTem»

®OHJbI OHEHOYHBLIX CPEIACTB

ITacropTt doHaa OLCHOYHBIX CpPeacTR

HAUMEHOBAHHWE AYJIUTOPHBIE
PA3JENOB U 3AHATUS B < o
AUKAKTHYECKHX EJUHMY KOHTAKTHOH | & E g 2
2 POPME % & & 2
= = oL =
53] m [« I
& 2 & <
9 E 2 o g = |E8 z g %LE
A i - EE 33 i
22| £ Olo |z ElEANET S = 5
|3 21 |E1EfE45E %
m »=
o 4 < Bl = )
= Q i 2| = (&) ¥
17| El398 (T[]
M t
E o |[E|IE|IEIE §
z Clei{ie|l =z
315 |1 | Pasgen 1. Beepeuue. 16 | 8 4 | - 4 8 | 20%| 20%| 2094 109 JIP Nel,
T,2
2 | Pazzen 2. ApudMeTHIECKHE OCHOBHL | 8 4 4 I - - 4 I130% -} -| - 3
2BM
3 | Pazpen 3. Jloruweckme ocHoBel | 52 | 30 | 6 | - | 24 | 22 [40%| - |6094 - |JIP Ne2-6)
IBM, ay1eMeHTh! H V3R T,3
4 | Pazpen 4. Tlporpammuporamme | 34 { 12 | 6 | - 6 22 - - 12094 4099 JIP Ne7,
MIIC T,3
5 | Pasmen S, Opramwsamma paGotet | 10 4 4 - - 6 110%|209% - |10% 3
MAMATH KOMIBIOTEPA
6 | Pasmen 6. Oprantzanus | 14 6 6 | - - 8 - |209%| - [10% 3
BEIYMCICHHIt B  BBITHUCIHTENBHEIX
CHCTEMAX
7 | Paspen 7. Knaccudmrarma | 10 | 4 4 | - - 6 - |40%| - |209% 3
BEIYUCITHTENBHBIX CHCTEM
BCETO 10 JUCLIMTIJTMHE 144 | 68 | 34| - | 34 | 76 |100|100]100]|100
% | % | % | %
3 - BK3aMeH;

T — TecTOBBIE BOIPOCHL

DoHABI OLIEHOYHBIX CPEACTR

QOHAB OLEHOYHBIX CPEACTB, MO3BOJLIOLIME OLCHHUTH pe3ynabTaThl OO0y4YeHus mo NaHHOH
JBCIIHIUTHEE, BKIIOYAIOT B ceb:

- KOMIUIEKT TECTOBBIX BONPOCOB IO TeMaM ydeGHolM aucnumiuuel, pasmemieH B YMK
T —— B T

- KOMIIJIEKT BOIIPOCOB K 3K3aMeHy, pazMellleH B Y MK QUCHUIIUHEL

Kpurepra oueHHBaHHS

JiabopaTopasie padorsl (JIP)
Honyck g JIP:
- ZONYCK K BBITIOJHEHHIO NepBHIX ABYX JIP He mpeaycMoTpeH.
- Q78 ONYCKa K BBINOJHEHHIO TpeThell u mocaenywmux JIP HeoGxonuma 3amura OnHOH U3
BHIEOJTHEHHBIX paHee paloT.
Tpebopanus k BeimoaHen#:o JIP:
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Homyck k JIP;
- IOTIYCK K BBIUTOJHEHUIO IepBbIX AByX JIP He npexycMmotpen.

-« A OOTYCKa K BBHIOMHEHHIO TPeThel W nocnenayrowux JIP HeoGxoauMa 3aniydra OmHOMK U3
BBIIOTTHEHHBIX paHee paborT.

TpeGopanus Kk BoinoHeHHI0 JIP:

- mo BceMm JIP HeobxozwMo BBIIONHeHWE 3amaHMs B cpexe Multisim u  AeMOHCTpaus
PE3yNBTATOB BHINOIHEHHS NPENOAaBaTENIo.

Oryer mo JIP:

TpeGoBanus K CONEPKAHMIO OTYETOB INPEACTABICHHI B METOJAMYECKMX YKAa3aHUAX K
nabopatopHbM paboTaM. Bee pesysTaTsl IpeAbABIAIOTCS B [IEYATHOM M PYKOIIHCHOMR (opMe.
3amura JIP:

3amuta JIP npegycMaTpupaeT OOCYXAEHHE NOPSAKA pEIIEHUs IPEAYCMOTPEHHBIX ee
TEMATUKOH 3a/1a4, BKIIIOYAA IIPOBEPKY YCBOEHHA CTYASHTOM COOTBETCTBYIOUIUX CBEACHUM U3 TCOPHH.

PybexHblii KOHTPOJIBL

Pybexnas arTecTanus CTYAEHTOB NMPOM3BOAMTCS IO MTOTaM MOJIOBHHBI CeMecTpa. PesynnTar
pyOexxHol arTecTalliM ONpelenieTcad KaKk OLIEHKA CTEelleHH BHIMONHEHHA TpahHuKa KOHTPOIBHBIX
MeponpusTHiA (pazmen 4 paCouell mporpaMMBI) Ha ATy TNpPOBEAeHUs arrectauuy. [lomHoe
BBIOIOJIHEHHE IpadrKa (BEIONHECHHE U 3aImuTa Tpex JIP) ouennratores 8 100%.

Bec 0TAENbHBIX KOHTPOIbHBIX MEPOITPUATHH:

- naboparopHas pabota — 33%.

HroroBsiii KOHTPOIL

WTOTOBEIl KOHTPONIb IO OUCHHUILIAHE MPOXOAUT B (opme sk3zaMeHa. Jlomyck K SK3aMeHy
othopMIseTCss IPU YCIOBUHY MOTHOTO BBIIOJTHEHUS BCEX MEPONPHATHEH, IIpelyCMOTPEHHBIX TpaduKoM
KOHTPOJIBHEIX MEpONpuATHit (pazmen 4 pabouel nporpaMMsbl). DK3aMEHAMOHHBIH OHIeT BKIIOYACT B
ce0s IBa TEOPETHYECKHX BOMpOca.

Hns CTYAEHTOB, IUIAHOMCPHO W YCHEHIHO OCBOMBIIMX COAepKanue y4eOHOH IUCIMIIMHEL,
NpeaycMaTPUBAETCA BOZMOKHOCTD 0)OPMITEHAS SK3aMEHAHOHHOM OLICHKH I10 Pe3y/IbTaTaM paboThl B
ceMecTpe NPH CAEAYIOIUX YCIOBUAX:

- IPOXOXKAEHNE PYOSKHON aTTeCTallMK C Pe3yNIbTaToOM He MeHee 60 %o;

- IONyYeHHe JOMycka K 9K3aMEHy A0 Hadalla SK3aMEeHALHOHHON CeCCHH;

- YCMEIOHOE¢ TPOXOXKACHHE MTOTOBOTO CODECENOBaHMA HO COACPKAHHIO JHCIHMIITHHEL
TECTOBBIE BOMPOCH K ¢o0eCeTOBaHMIO BKIIOYEHB! B cocTas ¥ MK AUCLIMIIIMHAL

B 3ToM ciyuae SK3aMeHallHOHHAs OLCHKA ONpe]essercs MO pe3ynpTaraM cobecenoBanus. B
clydyae HECOTJIACHs ¢ IpelyiaraeMoi OLEHKOH CTYACHT COXPaHAET NPABO CIABAThH 3K3aMeH IO OUIeTy
II0 PACTIHCAHUIO HK3aMEHALMOHHON CECCHH.

IMo *XenaHuIo CTYASHT MOXKET CAaBaTh 3K3aMeH B (JOpMeE TECTHPOBAHHS.

19



Ilpunoxenue 6
K padoueil Iporpamme JHCUMILIHHLI
«ApxaTexkTypa IBM B cHcTem»

CIIPABKA

0 Ranuanu B 6ubmorexe BI'TY «BOEHMEX» um. JI.®.YcTHHOBA y4e6HOM JHTEPATYPH
(cnipaBKa ABJISETCA HEOTheMIIEMOl YacTeio YMK aucnunimHEm)

1. HaumeHOBaHNE ANCUMILTHHBL ApxuTeKTypa IBM H cHeTeM

2. Kadeapa: H9 Cucrem ynpasieHns 4 KOMNLIOTEPHbIX TEXHOMOrHI

3. Ilepeyenp ocHoBHOH Y4eOHOH JyMTEpaTyphl (aBTOpbL, Ha3BaHWe, HalMuHe rpuda
Muno6pasopanus, YMO, HMC, pgpyroro MEHHCTEPCTBA MM BEIOMCTBA, BBIXOXHbIE JAHHLIE,
KOJMYECTBO SK3EMILIAPOB):

I. I'yces, Bnagumup I'eopruepuy. DNEKTPOHMKA M MHKpPOIpoUEccopHas TexHuka [Texcr] :
yuebnuk s Bysos / B. I'. T'yces, 10. M. I'yces. - HU3n. 6-¢, crep. - M. : KnoPyc, 2018. - 798 c. :
rpag., cxeMmbl, TabJL. - (Bakanaspuar). - BuGamorp.: ¢. 786-787. - [Tpun.: c. 788-795. -ISBN 978-5-406-
06106-0/ - 78 k3.

2. Hapennxen, Anekcanap Knpunnoenu. [ludposie ycrpoiicrsa u Mukponponeccops: [Texer)
: yueOHoe nocobue nid By3os / A. K. Hapsuukus. - 2-¢ u3z., crep. - M. : Axagemus, 2008. - 318 c. :
cxeMbl, Tab. - (Briciee npodeccuonanbroe odpazopanue. Paanosnekrponnka). - KOIIMPOBAHWE
3AIIPEHIEHO. - bubnuorp.: ¢. 312-314. - Cmucok cokpain.: ¢. 3-4. - Cniucok yei. 06o3Hau.: ¢. 5-7. -
KonTtp. Bonpocsl: B koHue riae. - [SBN 978-5-7695-4917-5. — 197 sx3.

3. IlpaanmHUKOB, BHKTOp AnekceeBHdY. 3ieKTpoHuKa [TekcT] : monHEBNE Kype nekudii [
By308]| / B. A. IlpauuankoB. - 6-e uzg. - CI116. : KOPOHA-Bek, 2009. - 415 c. : rpad., cxeMsl, Ta01.
- (YueGHMK A BEICIIUX M CPEAHUX Y4eOHBIX 3aBefieHHH). - O6 aBrope: ¢. 6. - bubmmorp.: ¢. 415. -
Jlomonuenus: ¢. 396-411. - Cnucok ycn. o6o3Hadv.: ¢. 412-413. - Ilepedens cokpanr.: ¢. 413-414. -
ISBN 978-5-7931-0520-0. — 271 3Kk3.

4. TIlatuGparoB, Anekcanap Ilerposuu. BEMUCTUTENBHBIE  CHUCTEMBI, CE€TH H
tenekoMMmyHukauuu [Tekcr} : yueOGnoe mocobue qua ByzoB / A. I1. IlatubGparos, J1. I1. T'yasiHo, A. A.
Kupuuenko ; pea. A. I1. [TatuGparos. - M. : KnoPyc, 2017. - 372 ¢. : cxemsl, Tabn. - (Bakanaepuar). -
Bubnuorp.: ¢. 370-372. - Ycnos. 0603H.: ¢. 6-9. -ISBN 978-5-406-05577-9. — 58 3k3.

5. BecnepcroB, Dayapa AnekcangpoBud. Moacaupopanue 1HQpOBBIX YCTPOHCTB B Cpene
Multisim 7 [Tekcr] : naGoparopupni mnpaxtukym [nms Byso] / 3. A. becmepcros ; BI'TY
"BOEHMEX" um. JI. ®. Yctusona. - CII6. : [6. u.], 2018. - 79 c. : 0o6p., cxemsl, Tabn. - ISBN 978-5-
907054-10-3. — 35 3K3.

Becnepcros, Dayapn Anekcanapopud. MoxempoBande IHPOBBIX YCTpOHCTB B cCpefe
Multisim 7 [DnekTponnslit pecype) : naGoparopHsii npaxktukyMm [mis Bysos] / D. A. BecnepcTor ;
BI'TY "BOEHMEX" um. JI. ®. YcruHosa. - DnekTpoH. TekcToBble AaH. - CI16. : [6. u.], 2018, - 1 an.
KECTK. JUCK : 00p., cxemn, Tabm - ONEKTpOH.  Bepcus  ned.  MyOmHKaiuu
Wib_server\elres\elr(2773.pdf. - ISBN 978-5-907054-10-3
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paboram / BI'TY "BOEHMEX" um. JI. ®. Ycruaoa ; coct. C. A, Jloces. - CII6. : [6. u.], 2005. - 42 c.
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6. Crenanop, Amxaronuit HpuxomaeBHY. ApXMTEKTYpa BBIUHCIHTCNBHBIX CHCTEM H
KOMIBIOTEPHEIX ceTeii [Texcr] : yueGHOe nocoGme ms By30B / A. H. Crenanos. - CII6. : ITutep, 2007.
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7. Xoposuu, Iayms. UckyccTBO CXeMOTEXHAKH [DNeKTpOHHBIA pecype] : mep. ¢ anri. / IL
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