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1 [lesiu ocBOEHUS AMCITUILIHHBI

Hean TUCHUNIINHBI:

JaTh CTYJIEHTaM CHUCTEMaTUYECKHEe 3HAHUS U MPAKTUUYECKHE HABBIKK B 00JIACTH
TEOPETUYECKUX OCHOB M aHAJIOTO-IUCKPETHON M ITU(POBON CXEMOTEXHUKH, a TaKKe
B 00J1aCTH MUKPOIIPOIIECCOPHBIX U MTPOTPAMMHUPYEMBIX YCTPOUCTB.

33[[3‘11’[ ANCIHUIIJINHBI

— (opmupoBaHHE y CTYACHTOB 3HAHWM M TPEICTABICHUNA O HA3HAYCHUU U
CTPYKTYpEe, MeETOJax, MpPHUHIMINAX JCHCTBUS, TMOCTPOCHUA U OKCIUTyaTalluu
COBPEMEHHBIX PAJAMOAIEKTPOHHBIX CUCTEM, UCIIOJIB3YEMBIX B TPAKIAHCKON aBUALIUU
U paboTaronMx Ha 0a3e aHaAJIOro-AUCKPETHBIX, LHU(PPOBBIX, MUKPOIPOLIECCOPHBIX U
IPOrPaMMHUPYEMBIX YCTPOUCTB;

— (hopMupoBaHHE YMEHUH O pa3padOTKe, pacueTy, aHAJIU3y U UCCIETOBAaHUIO
CXEMOTEXHUYECKUX PELICHUN aIeKBaTHBIX PEATU3yEMbIM 33/1a4aM U PUMEHUMBIM B
COBPEMEHHBIX PAJUOIJEKTPOHHBIX CHUCTEMAaX, HCHOJIb3YEMBIX B TIPaXIaHCKOU
aBUAIMM Ha 0a3e aHAJIOTO-IUCKPETHBIX U HU(POBBIX YCTPOHCTB;

— (GopMUpPOBaHHE HABBIKOB OINpPENEICHHUS MECTa OTKa3a B PaJUuO3JIEKTPOHHBIX
CUCTEMaX, HCIIOJIb3yEMbIX B IPaKJaHCKOM aBHalMu U paboTaromux Ha 0a3e aHajaoro-
JUCKPETHBIX U HU(PPOBBIX YCTPOUCTB;

—  (QopmHupoBaHME  HABBHIKOB  BJAJEHUS  SI3pIKAMH U CHCTEMaMu
IPOrpaMMHUPOBAHUS, WHCTPYMEHTAbHBIMH CpeIcTBaMu KOMIBIOTEPHOTO
MOJICTTUPOBAHUS Ui HACTPOWKH, WPOBEPKH, OMPEICIICHUs MecTa OTKa3a B
COBPEMEHHBIX PATUOITIEKTPOHHBIX CHUCTEMaX, HCIOIb3YEeMbIX B TPaXITaHCKON
aBUAIMM ¥ paboTalonmMx Ha 0a3e MHUKPOIMPOIECCOPHBIX W MPOrPaMMHUPYEMBIX
YCTPOWCTB;

— (opMHpoBaHHE HABBIKOB NPOEKTUPOBAHUS M MPAKTHUYECKON peanu3alnuu
pasvodJIEKTPOHHBIX CUCTEM, UCIIOJIb3YEMBIX B TPak/IaHCKOM aBHUAllMU, TOCTPOECHHBIX
Ha OCHOBE MHUKPOIIPOLIECCOPHBIX M MPOrPaMMUPYEMBIX YCTPOWCTB C MPUMEHEHHEM
CUCTEM aBTOMATHYECKOI'0 MPOEKTUPOBAHUS.

JucuunnuHa oOecredrBaeT MOATOTOBKY BBIMYCKHHMKA K SKCIUTyaTallMOHHO-
TEXHOJIOTHUYECKOM eATeIbHOCTH.

2 Mecto aucnuniaunbl B ctpykrype OOII BITO

JucuunnuHa «CXeMOTEXHMKA W MHKPOIIPOLECCOPHBIE  YCTPOWCTBA B
PaANO3JIEKTPOHHBIX CUCTEMAaxX» M3y4yaeTcs Ha 3 U 4 Kypcax W MpeAcTaBiseT coOou
JTUCUMIUIMHY ©0a30BOM dYacTu MukiIa mpodeccuoHanbHbix aucuumuind (C3) u
OTHOCHUTCS K MOIYJIIO JUCUMUIUIMH CIEIUATIN3alluH.

JucuunnrHa «CXeMOTEXHUKA W MHUKPOIPOLIECCOPHBIE  YCTPOMCTBa B
PaIOAIEKTPOHHBIX CHUCTEMax» 0a3upyeTcs Ha KOMIIETCHIUAX, CPOPMUPOBAHHBIX Y
CTyJIeHTa MPU OCBOCHUM AUCIUIUMH: «Dusukay, «MHpopmartukay, «MareMaTtukay,
«INEKTPOTEXHUKA U DJIEKTPOHUKA» U «PaTuOTEXHUYECKHE IEMU U CUTHAIIBD.



JlucuuniauHa sABISETCS OOECIeUUBaAIOMIEH ISl  CIEAYIOIIUX JTUCHUIUINH:
«Paguorexnuyeckue

((PaI[I/IOTGXHI/ILIGCKI/Ie
CpcacTBa Ha6J'IIOIleHI/IH».

3 Komnerennumn oOyuarwimierocsi, (popmupyemMbie B pe3yJbTaTe OCBOEHUS

AUCIHUILIHHDBI

[Tporecc ocBOoeHMsI AMCHMILIAHBI HAmMpaBiieH Ha (HOPMUPOBAHUE CIIETYIOIINUX

KOMIIETEHIIUN:

CHCTCMBI

HaBUT'allUkM MW ITOCAAKH»,

[Iepeuens u koA

[lepedyeHb MIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS IO

KOMIETEHIHM JVCHUTUINHE
CIIOCOOHOCTD u
TOTOBHOCTH
AKCILUTYaTUPOBATH 3HaTh:
BO3/YyIIIHbIE Cyla,| - OCHOBBI W  OCOOCHHOCTM  SKCIUTyaTalluu
CWJIOBBIE YCTAaHOBKM WM | almaparypbl, IOCTPOCHHONW Ha 0a3e aHaloro-
CUCTEMBbI BO3JYIIHBIX | IUCKPETHBIX U [IU(POBBIX CXEM.
CyJOB, BKJIIOYAsl paauo- v | Y METh:
3JIEKTPO- - aHaIM3UpoBaTh paboTy, B TOM  4YHUCIE
CBETOTEXHUYECKOE CaMOCTOSITEIbHO W WHIWBUAYaIbHO, OCHOBHBIX
000py/I0BaHUE, CHUCTEMBI | Y3JIOB PaINO3JIEKTPOHHOU anraparyphl,
aBTOMATHUKHU U | IOCTPOCHHOM €  MCIHOJb30BAHUEM  aHAJIOTO-

yrnpaBieHuss U1 0OpTOBOE
aBApPUNHO-CIIACATEIIBHOE

JUCKPETHBIX, IHU(PPOBBIX, MHUKPOMPOILECCOPHBIX U
IIPOTPAMMHUPYEMBIX YCTPOUCTB.

obopyioBaHUE, B | Bnaners:
COOTBETCTBUH cl| - METOJIaMH u METOJIMKaMH pacueTa
TpeOOBaHUSIMU XapaKTePUCTHK AHAJIOTO-IUCKPETHBIX M IH(PPOBBIX
HOPMAaTUBHO- YCTPOWCTB.
TEXHUYECKUX JOKYMEHTOB
(ITK-56)
CIIOCOOHOCTH " | 3HATh:
T'OTOBHOCTD -  OCHOBBI M  OCOOCHHOCTH  DKCIUTyaTaluu
AKCIUTYaTUPOBATh amnmaparypbl, TIOCTPOCHHOM Ha 0a3ze aHaJoro-
MMUJI0TaKHO- JTUCKPETHBIX U UPPOBBIX CXEM.
HaBHUTaIlMOHHBIC YMeTh:
KOMIIJICKCHI, OOpTOBHIC | - MIPUMEHSATH TEXHUKO-3KCILITyaTallMOHHbIE
CHCTEMBI CBSI3M, | XapaKTEPUCTUKU  JUCKPETHBIX  DJIEMEHTOB IS
HaBUTALIMOHHBIE CHUCTEMBI | CXeMOTEXHHUYECKOTO aHaliu3a PaJu0dJICKTPOHHBIX
u obopynosanue (ITK-57) | ycTpoiicTs.

Bnaners:

- S3bIKAMM M CHUCTEMaMU MNPOTPAMMHUPOBAHUS B
0o0beMe MPUTOJHOM JJIi HACTPOMKH, 00CITYKUBaHUS
U DKCIUTyaTalluM PaJMOTEXHUYECKUX CPEACTB U




ITepeuens u Koz

[lepedeHb mIaHUPYEMBIX pPe3yJIbTATOB 00YUEHUS IO

KOMIETEHIIUN JUCLIMILINHE
CPEICTB CBSI3M, IOCTPOEHHBIX C HCIIOJIB30BAHUEM
MHUKPOIIPOLIECCOPHBIX U IpOrpaMMHUPYEMBIX
JIOTMYECKHUX YCTPONCTB.
CIOCOOHOCTD u | 3HaTh:
TOTOBHOCTD - TIPUHLIUTIBI (bYHKITMOHUPOBAHHUS
IKCIUTYaTUPOBAThH MUKPOTPOIIECCOPHBIX u IPOrPaMMHUPYEMBIX
aBTOMATHU3HPOBAHHBIC JOTHYECKHUX yCTPOMCTB MPUMEHSIEMBIX B
CUCTEMbI OOCITYXHBAHUS | paIHO3ICKTPOHHOM 000PYAOBAHUH, UC-TIOTB3yEMOM
BO3JYLIHOTO JABMXKEHUS, | B TPaXKJIaHCKOM aBHALIUU;
PaZMOdIIEKTPOHHbIE -  OCHOBBl UM  OCOOCHHOCTH  O3KCIUIyaTalluu
CUCTEMBbI CBsI3H, | alllapaTypbl, IOCTPOEHHOW Ha 0a3e aHa-Joro-
HaBUTALIUU U | IUCKPETHBIX U LHU(POBBIX CXEM;
HAOJIIOJIEHUS,  CPEJICTBA | - COBPEMEHHYIO aHAJIOTO-AUCKPETHYIO U [IU(PPOBYIO
HABUTAILIMOHHOTO U | DJIEMEHTHYIO 0azy, UCIOJIb-3YEMYIO B
METEOPOJIOTUYECKOTO PaZMO’JIEKTPOHHBIX cucTemMax rpaXk1aHCKON
oOecrieueHus aBHAaINM.
BO3/YIITHOTO  JIBIDKEHUS | YMETh:
(TTK-59) - IIPUMEHSITh TEXHUKO-3KCILTyaTalluOHHBIE
XapaKTePUCTHKU JUCKPETHBIX JJIe-MEHTOB IS
CXEMOTEXHUYECKOTO aHalu3a Paan0dJIeKTPOHHBIX
YCTPOWCTB;
- a”anu3upoBaThb paboTy, B TOM  YHUCIE
CaMOCTOSITENIbBHO ¥ HWHAMBUAYAJIbHO, OC-HOBHBIX
y3JI0B PaznodIIEKTPOHHON anmnapaTypsbl
INOCTPOEHHOM €  HCIOJIb30BAHHEM  aHAJIOro-
JTUCKPETHBIX, LU(POBBIX, MHUKPOIPOLECCOPHBIX HU
IPOrpaMMHUPYEMBIX YCTPOUCTB.
Bnaners:
- MeToJaMH OIpeAeNieHHus] MecTa OTKasza W
BBISIBJICHHS OTKA3aBIIIETO DJIEMEHTA.
CIIOCOOHOCTD 3HaTh:
HACTpanuBaTh U | - COBPEMEHHYIO aHAJIOTO-AUCKPETHYIO U IIU(PPOBYIO
0OCTy’>KMBaTh amnmapaTHO- | DJIEMEHTHYIO 0azy, UCIIOJIb3YEMYIO B
OpOrpaMMHBIE  CPEJICTBA | PAAUOIIEKTPOHHBIX cUcTemMax rpaXk1aHCKON
(IIK-62); aBUAIINY.
YMers:
- a”anu3upoBaThb paboTy, B TOM  4YHUCI]E
CaMOCTOSITENIbHO ¥ WHAMBHUAYaJIbHO,  OCHOBHBIX
y3JI0B PaANOAJIEKTPOHHOM anmapaTypsbl
INOCTPOEHHOM € HCIOJIb30BAHHMEM  aHAJOro-

JUCKPETHBIX, LHU(PPOBBIX, MHUKPOMPOLIECCOPHBIX U
IPOrpaMMHUPYEMBIX YCTPOUCTB.




[lepeuens u koA [lepedeHb mIaHUPYEMBIX pPe3yJIbTATOB 00YUEHUS IO
KOMIETEHIHM JTVCHUTUINHE
Branets:
- A3bIKAMM M CHUCTEMaMH NPOTrPaMMHpPOBAHUS B
0o0beMe PUTOHOM JJII HACTPOUKH, 00CTY>KUBaHUS
W DJKCIUTyaTallud PAJUOTEXHUYECKUX CPEACTB U
CPEICTB CBS3U IOCTPOCHHBIX C HCHOJb30BAHUEM
MHKPOIPOLIECCOPHBIX 151 MIPOTPAMMHUPYEMBIX
JIOTUYECKUX YCTPOMCTB.
CIOCOOHOCTD 3HaTh:
paccUuThIBaTh OCHOBHBIE | -  OCHOBBl M OCOOEHHOCTH  JKCIUTyaTalluu
XapaKTEPUCTUKU anmapaTypbl, TOCTPOCHHOW Ha 0a3ze aHayioro-
curHasioB u nomex (IICK- | nuckpeTHBIX U IU(PPOBBIX CXEM.
4.2) YMmeTs:
- POU3BOIUTH HEOOXOIUMbIE U3MEPEHUS U
pacu€Thl.
Bnaners:
- METOJAMH M METOJMKAMH PACUETa XapaKTEPUCTUK
AHAJIOTO-UCKPETHBIX U IU(PPOBBIX YCTPOUCTB.

4 O0beM AUCHUILIMHBI U BUJbI y4eOHOH padoThI

OO6mass TPyIOEMKOCTh AUCHUILIMHBI cocTaBiisgser 11 3adeTHBIX emuHuIl 396
aKaJIEMUYECKUX YacOB.

Bcero Kype
HaumenoBanue 4aCOB 3 Z
OO01mast TpyT0EMKOCTh JUCITUTITHHBI 396 288 108
KonrakTHas padora 51 38,5 12,5
JIEKIIHNH, 16 12 4
NPAKTHYECKUE 3aHATHUS, 34 26 8
CEMUHAPBHI,
nabopaTopHbIe PaboTHI,
KypCOBOM MpoekT (paboTa)
JPYTHUE BUJBI Ay AUTOPHBIX 3aHSITHIA.
CamocTosiTenbHast paboTa CTyAeHTa 338 246 92
KoHTposnbsHbIe paboThl
B TOM YHCJI€ KOHTaKTHas padoTa
[TpomexxyToUHas aTTeCTAUS
KOHTaKTHas paboTa 1 0,5 0,5
caMOCTOATENIbHAs padoTa MO MOJATOTOBKE K 7 35 35
3a4€Ty C OLIEHKOH ’ ’

5 Conepxanne TUCHUILTHHBI




5.1 CooTHecenust TeMm (pa3mesioB) [IMCUMIVIMHBI M (OPMHpPYeEMBbIX
KOMIIETEeHI M



N
KoJ-BO $ B, %, 8; 5 Obpasosarens O1eHOYHBIC
TEMBI, PA3JEJIbI IUCUUIIIUHBI uscoB | 2 | 2| 2| g | % HBIC ChenCTE
E|E|E|E | 2| rexuonornu peAt
Paznen 1. Anasorosasi u ungpoBasi CXeMOTEXHUKA
Tema 1. YcunurenbHble YCTPOKWCTBA HAa ONEPAIIMOHHBIX YCUITUTEIISX 4 x| * | * | * 1 ]JIB, UM, CPC BK
Tema 2. YcTpoiicTBa CONpsiKEHUsI aHAIOTOBBIX U HU(PPOBBIX CXEM 4 x| * 0 * | * [ JIB, UM, CPC BK
Tema 3. OCHOBBI TEOPUHU JTOTHUECKUX (DYHKIIMIA 6 * x| * x| * [ JIB, UM, CPC BK
Tema 4. CxeMoTeXHUKA HU(POBBIX YCTPOUCTB 6 ] * ] * | * [ JIB, UM, CPC BK
Paznen 2. MukponponeccopHble YCTPOMCTBA
Tema 5. [IpocTbie MUKPOITPOLIECCOPBI 1 MUKPOIIPOLIECCOPHBIE 6 + | = « | = | « [JIB, 1M, CPC BK
cucTeMbl. MUKPOKOHTPOJIIIEPHI
Tema 6. InTepdeiicHbie CXeMbl, aTanTepbl U KOHTPOJUIEPHI 6 x| * | * 1 * 1B, UM, CPC BK
Tema 7. Ilponeccops! udpoBoit 06pabOTKH CUTHATIOB 6 x| * 1 * B, UM, CPC BK
HNUTOTI'O 3a 3 kype 38 3a0
Paznea 3. Ilporpammupyemble JIOTHYECKHE YCTPOCTBA
Tema 8. IIpocTsie U CI0KHBIE IPOTPAMMHPYEMBIE JIOTHYECKHE 6 « | = | = | « | « [JLII3,CPC BK
yCTpOICTBa
Tema 9. MeTtoauka u cpeicTBa aBTOMaTU3UPOBAHHOIO 6 « | % | = | » | <« [JLIIB3, CPC BK
POEKTUPOBAHUS ITUPPOBBIX YCTPONUCTB
Hroro 3a 4 kypc 12 3a0

Coxkpamienusi: JIB — nekuust Buzaynuzanusi, MM — uccnenoBatensckuil meton, JI — nexkuus, 113 — npakruueckoe 3ansitue, BK —
BXOHOM KOHTpOJib, CPC — camocTosiTennbHas padoTa cTyieHTa, 3a0 — 3a4eT C OLIEHKOM.




5.2 Templ (pa3aesibl) AUCHUIIMHBI U BUAbI 3aHATHH

HaumenoBanue pasznena Bceero
pesi A |13 |C| JIP | CPC | KP
JTUCHUATITUHBI 4acoB
Paznen 1. AnasioroBasi u nupoBasi CXeMOTEXHUKA
Tema 1. YcuinrenbHble yCTpOHCTBA 2 4 33 39
Ha ONICPAlMOHHBIX YCHUIIMTCIIAX
Tema 2. YcrpolicTBa CONPSHKEHUS 2 4 33 39

aHAJIOTOBBIX U HU(POBBIX CXEM

Tema 3. OCHOBBI TEOPUU JTOTMYECKHUX

N 4 36 40
byHKIMMA
Tema 4. CxemoTexHUKa HU(PPOBBIX
YCTPOWCTB 2 4 36 42

Pa3znes 2. MukponpoueccopHbie YCTPOMCTBA

Tewma 5. IIpocTeie
MHKPOITPOLECCOPHI U

2 2 36 40
MUKPOMPOIIECCOPHBIE CUCTEMBI.
MUKPOKOHTPOJLIEPHI
Tewma 6. UnTepdelicHbie CXeMBl, 5 4 36 42
afganTepbl U KOHTPOJUIEPHI
Tema 7. ITponeccopsl 1udpoBoi 5 4 36 42
00pabOTKHU CUTHAJIOB
Hroro 3a 3 kypc 12 | 26 246 284

Pasznea 3. Ilporpammupyemble JJOru4ecKue yCTPOiCTBA

Tewma 8. IIpocThie U COXKHBIE
IpOrpaMMHUpPYyEMBbIE TIOTHIECKHIE 2 | 4 50 56
YCTPOWCTBA

Tema 9. Meronuka u cpeacrna
aBTOMAaTHU3HUPOBAHHOTO
MIPOCKTUPOBAHMS ITUDPOBHIX
YCTPOMCTB

Hroro 3a 4 kypc 4 | 8 92 104

5.3 Conep:kaHnue IMCUUIIIMHBI

Pasznes 1. AHastoroBasi u uugpoBasi CXeMOTEXHHKA
Tema 1. YcunuresbHbIe YCTPOMCTBA HA ONEPANMOHHBIX YCHJIMTEISAX

OnepallMoHHbIE YCUJIMTENH, KJIacCHU(UKALMS, YCTPOMUCTBO M MPUHIUI
paboThI. OcHOBHBIE IKCILTYaTallMOHHO-TEXHUYECKUE XapaKTEPUCTHKHU
ONepalMOHHBIX ycwinTeneld. OCHOBHBIE MOJOKEHHUS TEOPUM OOpaTHOW CBSI3U U
o0ecrieueHrne CTa0MJIBHOCTH B  OMNEpPAlMOHHBIX ycunuTensix. CoBpeMeHHbIE




ONEpAallMOHHBbIE YCWIHTENH, HCIOJIb3YEMBIE B PAJAMOAJIEKTPOHHBIX CHCTEMAX
IpaKIaHCKOM aBHaluu. Pacuer nmapaMeTpoB OMEPAlMOHHBIX YCHIIUTEIICH.

ba3oBble BKIIOUEHHS ONEPALIMOHHBIX yCHIMTENIEeH. VIHBepTUpyrommn
ycwiurenb.  HeunBeptupyromuii  ycuwiutenb.  OCOOEHHOCTH — AKCILTyaTaluu
ONEPALIMOHHBIX YCWINTENECH. AHAIN3 M YTEHHE MPUHLUUIHAIBHBIX AIEKTPUUYECKUX
CXEM Ha ONEPAIMOHHBIX YCUIIUTEAX. MEeToANKa MOMCKa OTKA3aBIINX AJIIEMEHTOB.

DKCILTyaTallMOHHO-TEXHUYECKHE XapaKTEepUCTUKU TUTIOBBIX CXEM,
IIOCTPOEHHBIX C HCIOJIb30BAHUEM ONEPALMOHHBIX ycuiuteneld. Hurterparop Ha
orepanrioHHoM ycuiutene. [uddepeHunarop Ha ONEPAMOHHOM YCUIHUTEE.
Jlorapudpmupyromuii ~ mpeoOpa3oBareilb  Ha  ONEPAIMOHHOM  YCHJIMTEJE.
OKCNOHEHIMAJIbHBIN npeobpazoBareib Ha ONEPALTMOHHOM YCUJIUTEJE.
MopnenupoBanue W aHain3 pabOTOCHOCOOHOCTH MPUHLMITHAIBHBIX 3JIEKTPUYECKHX
CXEM Ha OIEpPAalMOHHBIX YCHIIHUTENSAX C MOMOLIBI0 3JIEKTPOHHOW JabopaTopuu
Electronics Workbench.

Tema 2. YceTpoiicTBa CONPSKEHUSA aHATOTOBbIX U HH(POBBIX CXeM

Kowmmapatopsl. Knaccudukaiys aHalIoOroBbIX KOMITAPATOPOB. Y CTPOMCTBO U
OpPUHIMI PaboOThl KOMIapaTopa HaMpsHKEHUs. DKCIUTYyaTallMOHHO-TEXHUYECKHE
XapaKTEepPUCTUKU aHAJIOTOBBIX KommapatopoB. [IpuHium paboThl JBYXIOPOTOBBIX
KOMITapaTOpOB. AHAIW3 M YTCHHE NPUHIMIHAIBHBIX JJIEKTPUYECKHX CXEM Ha
aHaJIOroBBIX KoMmaparopax. [louck oTkazaBIiiero aieMeHTa.

AmnanoroBeie kmoun. Kiaccupukanms, SKCITyaTallnOHHO-TEXHUYECKUE
XapaKTepUCTUKU © mapameTpbl. [lpuHmmm paGoThl  aHAJIOTOBBIX  KITIOYEH,
MOCTPOCHHBIX Ha PA3IMYHBIX JUCKPETHBIX dyeMeHTax. CoBpeMEHHBIE aHaOTOBBIC
KOMMYTaTOpbl ~ Ha  HMHTETPAIbHBIX  MHKpOCXemax. PacdeT  mapameTpoB
TPAH3UCTOPHOTO KITF0Ya.

Ananoro-mudpoBsle  npeoOpazoBaTenu. Kinaccudukanus W OCHOBHbBIE
IKCIUTyaTallMOHHO-TEXHUYECKUE XapakTepucTuku. [lpuHiun paboTel aHaIoro-
udpoBbIX MpeoOpa3zoBaTeniell U UX MPUMEHEHHUE B TpaxaaHckoi aBuarnuu. [{udpo-
aHajioroBble mnpeoOpaszoBarenu. Kiaccudukanus ¥ OCHOBHBIC SKCIUTyaTallMOHHO-
TEXHUYECKUE  XaPaAKTEPHUCTHKH. [lpuamun paboTel  1M(PO-aHATOTOBBIX
npeoOpazoBareseil U ux npuMeHeHrne. MUKpOCXeMbl aHAIOTO-IIU(PPOBBIX U UPPO-
aHAJIOTOBBIX TPEeOOpa3oBaTENIe, MPUTOJHBIC [JII HMCIOJB30BaHUS B OOPTOBOW U
HAa3€MHOM  pAaJMOZICKTPOHHOW  anmaparype. Pacuer OCHOBHBIX  TEXHHMKO-
OKCIUTYaTaIlMOHHBIX ~ XapaKTEpHUCTUK MpeoOpazoBaTeiei, ONpenemsionmx HX
NPUMEHEHHE B PaUOIJICKTPOHHBIX YCTPOHCTBAX MPaXKAAHCKOW aBUAIUH.

Tema 3. OcHOBBI TEOpPUH JOTHUECKUX (PYHKIUI

[Ipencrapienue uncen B 1udpoBoi dnekTponuke. CTaHAapT NPeaCTaBICHUS
gucen B ¢opmare ¢ muaBaronied 3amnstoit |IEEE 754. OcobGenHoctu BhIMoSHEHMS
apu(pMETHUYECKUX ONepaluil ¢ yuciaMu ¢ GUKCHPOBAHHOW W IJIABAIOIICH 3arsITOM.
OOmme cBeneHuss o (QyHKUMAX anreOpbl Jorukd. DOYHKIUM U ONepaluu.
[IpencraBinenne umcen B Buie UUGPOBBIX KOJOB. I[lpakTHueckas peamuzanus
BBITIOJTHEHUSI TPOCTENIINX apU(PMETUUECKUX ONIEpaLIUii.



OcHOBHbBIE 3aKOHBI M TpaBWiIa anreOpsl JOrHKU. PasHOBHOHOCTH anreOpsbl
joruku. Ilepexitouarenbuble GyHKIUN U UX KaHOHUYECKHE Qopmbl. CoBEpILIEHHBIE
JTU3BIOHKTUBHASI HOPMaJIbHbIE (JOPMBI NIPEICTABICHUS NEPEKIIOYATEIbHON (QYHKIUH.
CoBepuicHHBIE KOHBIOHKUTBHAs HOpPMAJIbHBIE (dopMbI IIPEICTABIICHHUS
nepexiouaTenbHol  QpyHkuuu. IIpakThyeckoe OCBOEHHME OCHOBHBIX 3aKOHOB U
IIPABUJI AIreOphl JOTUKU U UCTOIb30BAHUE UX JJISl IOCTPOEHUS HUPPOBBIX CXEM

OOmee MOHATHE O MUHUMHU3ALMM  MEPEKIIOYATENIbHBIX  (YHKIIHI.
MuHuMu3anmus CKJIEMBAaHHEM ClIaraemblX. MUHHMH3ALMSA —NEPEKIIOYATEIbHOM
byHkun anrebpandeckuM npeoOpa3zoBaHreM. MUHUMHU3ALUS TEPEKIIOYaTEIHLHON
¢byHKIIMM TTocpencTBOM (akynbTaTiBa. MUHUMU3ALUS MTEPEKITIOUaTeIbHON QYHKIIUN

nocpeacrsoM  auarpammsl  Belua-Kapho. MuHuMH3aMsg ~ HENOJHOCTHIO
OINPEJEICHHBIX NEPEKIIYATENbHBIX (DYHKIIMI U MPEACTABICHHBIX B COBEPIICHHOU
KOHBIOHKTUBHOU HOPMaJbHOMN dopme. [TocTpoenue IIPUHIUITAATBHBIX

ANEKTPUUECKUX CXEM Ha OCHOBE MUHUMH3UPOBAHHBIX MEPEKITIOYATEIIbHBIX (PYHKITUH.
Tema 4. CxemoTexHuka nu@poBbIX yCTPOiCTB

[IpoOnemaTuka MPOEKTUPOBAHUS KOMOWHAIMOHHBIX cxeM. HasHauenue u
OpPUHIMI paboThl MUKpocxeMm JnemmudparopoB. HaznaueHune u mpuHIUN pabOTHI
MHUKpOCXeM IpeoOpa3zoBaTeneidl KoAoB U mudparopoB. HazHauenwe u mnpuHLHUI
paboThl CXEM CpaBHEHMS, BBHIIIOJIHEHHBIX B WHTEIPAJIbHOM HCIONHEHUH. OCHOBHBIC
AKCIUTYaTallHOHHO-TEXHUYECKUE  XApaKTEpUCTUKA W  MapaMeTpbl MHUKPOCXEM
¢ paTopoB, AeU(PATOPOB U CXEM CPABHEHHS.

Ha3nauenne u mnOpuHUMIO pabOTbl MHUKPOCXEM MYJIBTUILUIEKCOPOB U
NEMYJIbTUILUIEKCOPOB.  YHUBEpCAJbHbIE  JIOTUYECKME  MOJYJIM Ha  OCHOBE
MyJIbTUIUIEKCOPOB. Ha3zHaueHWe © NOpUHLUI PpadOThl MHUKPOCXEM LHUQPPOBBIX
KoMI1apaTopoB. (OCHOBHBIE AKCIUTyaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKH MU
napameTpbl MYJIbTHUIUIEKCOPOB, E€MYJIbTHUIUIEKCOPOB. MoJennpoBaHUe M aHaIu3
paboThI IU(PPOBOTO KOMITAPATOPA.

Tpurrepsl. Knaccudukanus tpurrepoB. OCHOBHBIE MapamMeTpbl TPUTTEPOB.
[TpuHIUTIBEI TOCTPOCHUS ¥ PAOOTHI TPUTTEPOB. TaKTUpPOBAHUE M CHHXPOHHU3AITH.

Peructpel. JIBOMYHBIE CUETYMKU. J3alNOMHUHAIOUIME YCTPOMCTBA U HUX
OCHOBHBIE CTPYKTYDBI.

Hasnauenne u mnpuHnun paboTel cxeMm KoHTposis. CyMMmaTopel M HUX
pPa3HOBUAHOCTH. ApU(METUKO-JIOTMYECKHE YCTPOMCTBA M OJIOKM YCKOPEHHOTO
nepeHoca. MaTpuuHble YMHOXKUTENH.

Pa3znen 2. MukponpoueccopHbie YCTPOMCTBA

Tema 5. IIpocTbie MUKPONIPOLECCOPBI M MUKPOIIPOLECCOPHBIE CUCTEMBI.
MuUKpOKOHTPOJLIIEPHI

Krnaccudukanus MUKpONpOIECCOPOB, OCHOBHBIE BapUAHTBl UX CTPYKTYPHI U
apxuTektypsl. CocTaB W TOpUHIUN (YHKIMOHUPOBAHUS MMKPOIPOIIECCOPHBIX
cucteM. MaTepdeiichl MUKPOITPOIIECCOPHBIX CUCTEM.

OCHOBHBIE JKCILTYyaTallMOHHO-TEXHUYECKHE XAPAKTEPUCTUKH COBPEMEHHBIX
nporueccopHbix cucteM. CocTtaB ¥ NMpUHLUMI (HYHKIIMOHUPOBAHUS MYJIBTHUSIACPHBIX
nporieccopoB Gupmsr Intel.



OOmue cBegeHUsT O COBPEMEHHBIX MHUKPOKOHTpoJuiepax. MoIylbHBIHI

MPUHITUT MOCTPOCHUS MUKPOKOHTPOJUIEPOB. [TonynsipHbie cemeicTBa
MUKPOKOHTPOJIIEPOB, BBIITyCKaeMbIe OTEUECTBEHHOU u 3apyOekHON
MPOMBIIIUIEHHOCTHIO0. [IponieccopHoe sa/1po MUKpOKOHTposiepa. Pe3unenTHas namMsth
MUKPOKOHTpOJLIEpa.

Muxkpokontposuiepsl  cemeiictea MCS-51  ¢upmbr  Intel.  Apxutexrypa
mukpokontpojuiepa 18051. IlporeccopHoe siapo Mukpokonrpoiuiepa MCS-51.
Cucrema xomann MCS-51.

Cucrema mnpepsiBanuii. [lopTel BBoja/BbiBosma. TaiiMepbl. ACHHXPOHHBIN
nopT MUKPOKOHTpPOJIIEPA MCS-51. [IporpammupoBanue TaiiMepa
MUKpokoHTposuiepa MCS-51.

Tema 6. UuTepdelicHbIe cXeMbl, aJanTepbl H KOHTPOJLJIEPbI

Knaccudukanusa wuHTEepdElCHBIX MHKPOIPOIECCOPHBIX cucteM. [llnHHbBIE
¢dopmupoBarenu u O0ydepHsie peructpsl. Ilapamnensusie anantepsl. [lapamienbHbie
noptel. Peanmmzanms cxeMbl cONpsDKEHHs KOHTpoiuiepa cemeiictBa 18051 ¢
YCTPOMCTBOM JWHAMHUYECKOW HHIUMKAIMM. Peanuzanus CXeMbl CONPSKECHHUS
KOHTpoJutepa cemeiictBa 18051 ¢ ycTpOHCTBOM MAaTPHUUHOW KHIKOKPHUCTALIMUCCKOM
WHJIMKAIUU.

WuTepdeiicel mocnenoBareabHOl mnepenaun AaHHbIX. CBs3HBbIE aJanTepsl
Cxembl 00CITy’)KMBaHUS MPEpbIBAaHUN. ANIIApaTHBIN OMPOC UCTOYHUKOB MPEPbIBAHUM.
[punmun  dyuxuponnposanus uaTepdeiica 1°C  (Inter Integrated  Circuits).
Peanuzauuss oOMeHa MaHHBIMH MEXIy nNepudepuilHBIMH  YCTpPOMCTBAMHU €
HMCIIONB30BaHMeM uaTepdeiica |°C oy yrpaBieHmeM KOHTpOILIepa.

KonTtposuteps! npsimoro nocrtymna k namsatu. Taiimepsl. MaTepdetic Join Test
Action Group (JTAG). Peanuszanus (yHkuuidi BpeMeHW. Peanm3arsi BPEeMEHHBIX
(GyHKUHIA B MPOLIECCOPHBIX CUCTEMAX YIPABICHUS.

Tema 7. IIpoueccopbl HUPpPoBOii 00PAOOTKH CUTHAIOB

[Ipuniunel 00paboTku curHajgoB B IUGPOBBIX cucTemax. OcoOeHHOCTH
apXUTEKTYphl TpolieccopoB mudPpoBoit o0paboTku curHanoB. CocTaB, OCHOBHBIC
TEXHUYECKHUE XapaKTePUCTHKU M 00JacTb MPUMEHEHHs] MPOIECCOpPOB LU(poBOi
o0paboTku curHasioB. COBpeMEHHBIC MPOIECCOPhI IU(POoBOIl 00paOOTKM CUTHAJIOB,
UCIIOJIb3yEMbIE B PAIMOAJIEKTPOHHBIX CUCTEMAaX IPa)K1aHCKON aBUAIIH.

[IpocTpancTBO mamsATH TPOIECCOPOB IU(DPOBON 0OpPaOOTKU CUTHAJIOB.
YCTpoiCcTBO reHepaluny apecoB M peKHUMBbI anpecannu. KpaTkas xapakTepucTrka
noptoB 1KdpoBoro npoueccopa. Buyrpucranbusiii smynstop OnCE.

Paznen 3. Ilporpammupyembie JIOTHYEeCKHE YCTPOMCTBA

Tema 8. IIpocTbie U cJI0KHBIE IPOrPaAMMUPYyeMble JIOTHYeCKHe YCTPOHCTBA

Ha3nauenne u o00macTb NPUMEHEHUSI MHKPOCXEM C MpOrpaMMHUpPyeMOM
norukoi. Knaccudukanus UHTErpaibHBIX CXEM IMporpaMmupyeMon joruku. Ooume
(cucTemMHbIE) CBOWCTBA MHUKPOCXEM MpOrpaMMHupyeMoil Joruku. (OCHOBHbIE
TEXHUYECKUE XAPAKTEPUCTUKU MUKPOCXEM C TPOrpaMMUPYEMOM JIOTUKOM.



CrpykTypa NporpaMMUPYEMbBIX JOTHYECKMX MAaTPHIL] U IPOrpaMMHUPYEMOI
MaTpUyHOW  JIOTUKH. CXEMOTEeXHHMKAa M  NPUHUUOBL  (PYHKIIMOHUPOBAHUS
IPOrPAMMHUPYEMBIX  JIOTHYECKMX  Marpul. (CXeMOTeXHMKa W IPHUHIMIIBI
(YHKIIMOHUPOBAHUS  MHKPOCXEM  IPOrpaMMHUPYEMOM  MaTpUYHOM  JIOTHKH.
Oo6oramieHue (QyHKIMOHAIBHBIX BO3MOXHOCTEH NPOrpaMMHUPYEMBIX JIOTHUECKHUX
MaTpUll ¥ MPOrpaMMHPYEMON MaTpUYHON JIOTWKH. BocmpousBeneHue ckoOOYHBIX
¢dopMm nornyeckux (yHkuui. Peanuzanus Ha 6a3e NporpaMMHPYEMbIX JOTMUECKHX
CXEM MPOCTEHIINX HU(PPOBBIX YCTPOHCTB.

CrnoxxHbl€ IPOrpaMMUpPYEMBbIE JIOTHYECKHE ycTpoiicTBa. CTPYKTypa CI0KHBIX
IPOrpaMMHUPYEMBIX YCTPOMCTB. OyHKIMOHAJIbHBIE O10KHU CJIOXKHBIX
IPOrpaMMHUPYEMBIX yYCTPOUCTB. CXe€Mbl KOMMYTAllUH CJIOKHBIX IPOrPaAMMHUPYEMBIX
yCTpoMCTB. biioku BBOJIa/BBIBOJIA CIIOKHBIX TPOrPAMMHUPYEMBIX YCTPOUCTB.

[Iporpammupyemble  moJb3oBatenieM  BeHTWibHble — Marpuubl  (Field
Programmable Gate Arrays). CBoiicTBa UM BO3MOXKHOCTH MPOrPAMMHPYEMBIX
BEHTWJIbHBIX MaTpull. ba3oBas apxurekrypa. Jlornueckue Onoku. Cucremsl
MexcoequHeHud. bioku BBoga/BeiBoja — Pacnpenenennas namsTth. BcerpoeHHas
namsaTh. llpuMeHeHue  BCTpPOEHHBIX  OJOKOB  maMsATH. TexHUYeckue U
DKCILTYyaTallMOHHBIE XapaKTEPUCTUKHU IPOrPaAMMHUPYEMBIX I10JIB30BATENIEM
BEHTWJIbHBIX ~ MaTpull.  CpaBHUTENBbHBIM  TEXHHUKO-3KOHOMUYECKHHA  AHAIIN3
IIPOrPaAMMHUPYEMBIX I10JIb30BATEIEM BEHTUIBHBIX MAaTPULL.

YMHOXkUTEIM U OJOKM LU(PPOBOl 0OpaOOTKM CHUTHAJIOB. YMHOXKHUTEIH.
OcHoBHBIE onepanuu 00padoTku curnanoB. CTpykTypa O1oka nudpoBoi 00padboTKU
curdasioB. [IporpammupyemMblie aHaJIOrOBbIE U @aHAJIOTO-LIU(PPOBBIE CXEMBI.

CrnocoObl  OLEHKM  NapaMeTpoB  MPOTPAMMHUPYEMBIX  JIOTUYECKUX
UHTErpalibHbIX cXeM. OLEHKM JIOTUYECKOM CIIOKHOCTH IPOrpaMMHUPYEMBIX
JIOTUYECKUX MHTErpaibHbIX cxeM. OueHka ObicTpoaeiicTBusi. DakTophl, BIUAIONINE
Ha ctouMocTb. KoHpuryprpoBaHue nporpaMMHpyEMbIX MUKPOCXEM.

Tema 9 Meroauka u cpeicTBa ABTOMATH3UPOBAHHOT0 MPOEKTHUPOBAHMS
HU(POBBIX YCTPOUCTB

OO6miee omucaHue Tmporecca MPOSKTUPOBaHUSA. BwIOOp anbTepHATHBHBIX
CpeICTB peann3anuu Mnpoekra. HMHcTpymeHTapuil mnpoexktupoBuivka. OCHOBHbBIE
cBemenust o s3eike Very-High-Speed Hardware Description Language (VHDL).
Ha3HaueHne u BO3MOXHOCTH $I3bIKa OINMCAHUSA JUCKPETHBIX YCTpOMCTB. OCHOBHBIE
MOHSATHSI U CUHTAKCUYECKHE KOHCTPYKLMH sI3bIKa. [ [puMepsl onrcaHuii 371€EMEHTOB HA
s3pike  VHDL. ABTOMaTM3MpOBaHHOE MPOEKTUPOBAHUE LHUQPPOBBIX YCTPOUCTB C
MCIIOJIb30BAaHUEM SI3BIKOB ONMCAaHUs anmapaTrypsl. [locTpoeHne CTpyKTYpHOW CXEMBI
yCTpOMCTBa U MpuHLUIN ero padotel. Co3gaHue npoekTa U ero oriagaka. Onucanue
paboThl ympapisoomero asromarta. KoMmMnowisiuss ¥ TECTHPOBAHHUE IPOEKTA.
ABTOMATUYECKOE  ONPEACICHUE  BPEMEHHBIX  XAapPAaKTEPUCTUK  YCTPOMCTBA.
IIpakTH4eCKOE UCIIOIB30BaHUE PE3YIILTATOB IIPOECKTUPOBAHUS.



5.4 IlpakTnyecKkue 3aHATHS (CEMHHAPBI)

Howmep Tembl
JACIIUTIIINHBI

TemaTnka NpaKTUYECKUX 3aHATUI
(cemuHapoB)

Tpyno-
€MKOCTb
(gachr)

Paznen 1. Anasoroasi u ungpoBasi CXeMOTEXHUKA

[Ipaktuueckoe 3anstue Ne 1 «Pacuer napameTpos
ONEPAITMOHHBIX YCUITUTEICIH

[Ipaktnueckoe 3anaTHe  Ne2 «AHamu3 W 4YTEHHUE
NPUHLIHANHUAIBHBIX JJIEKTPUYECKUX CXEM Ha AaHAJIOTOBBIX
KoMmaparopax. [Ionck oTkazaBliero daeMeHTay

[Ipaktuueckoe 3anarue Ne 3 «llpencraBnenue yucen B
Bujie 1UGpOBBIX KOJOB. IlpakThdeckass peaiusaius
BBITIOJIHEHUS IPOCTEUIINX apU(PMETHUECKUX ONepaIuii»

[Ipaktuueckoe 3anarue Ne 4 «OcBoeHue mpaBUI
aHaIM3a ¥ YTCHUS MPUHIUITHAIIBHBIX JEKTPUUYECKUX CXEM
U(POBBIX YCTPOUMCTB Ha mmdpaTopax, Aemudparopax u
CXeMax CpaBHEHHUA C LIENbIO OINpPEACIICHUS MECTa OTKa3a U
OTKa3aBIIIETO 3JIEMEHTa»

Pa3znen 2. MukponpoueccopHbie YCTPOMCTBA

[IpakTueckoe 3aHATHE Ne 5 «U3yuenune
WUHTErPHUPOBAHHON Cpebl MOICTTHPOBAHUSI
MUKponpoIieccopHbix ycTpoiicts Keil gVision 5y

[Ipaktnueckoe 3ansitue Ne 6 «Peamusammst cxembl
CONpsDKEHMs]  KOHTpoyuiepa  cemeiictBa 18051 ¢
YCTPOMCTBOM JTUHAMUYECKOW WHIANKAIIUN))

[IpakTueckoe 3aHATHE Ne 7 «3yuyenne
UHTETPUPOBAHHOTO  CIEASILEro  aHaJIOro-1ugpoBOro
npeoOpa3oBaTesH

HUroro3a 3

Kypc

26

P

azged 3. IlporpamMupyembie JJOrH4ecKue YCTPOHCTBA

[Tpaktuueckoe 3anstue Ne 8. [Ipaktuueckoe ocBoeHUE MOPSIKA
perucTpanuy, CKauuBaHusg M aKTUBALUU OECIJIATHOW CHCTEMBbI
IIPOCKTUPOBAHUS IMPOrPAMMHUPYEMBIX HHTETPAIBHBIX CXEM
dbupmer Altera

[Ipaktuueckoe 3anatre Ne 9. Co3maHue MpoeKkTa B CHUCTEME
MMPOCKTUPOBAHUSA TNPOIrPaMMHPYEMBIX HHTETPAJIbHBIX CXEM
Quartus Il pupmer Altera

9

[Ipaktuueckoe 3anstue Ne 10. [Ipakrtuueckoe ocBoeHue
METOOMKHN CO3IaHUSl MPOEKTa C HCIOJIb30BAHUEM SA3bIKA
ONMCAHUS TUCKPETHBIX YCTPOUCTB.

Hroro 3a 4

Kypc




5.5 JlabopaTopHbIi NPAKTUKYM
JIabopaTopHBIi MPaKTUKYM Y4EOHBIM TUIAHOM HE MPEITYCMOTPEH.

5.6 CamocTosiTesibHasi padoTa

No
pas/icia, Buasl camocTosTenbHOM pabOThI Tpynoemrocrs
TEMBI (4acel)
M CITUTUTHHBI
3 Kypc
1-7 IToaroroska k nexuusm [5,9,14,15,16,18,20] 100
1-7 [ToaroroBka K MpakTHUYECKUM 3aHSATHSIM 146
[9,12,15,16,18]
Hroro 3a 3 kypc 246
4 xypc
8-9 IToaroroska k nekmusm [5, 15,16,18,20] 40
8-9 [ToaroroBka K MpakTHUYECKUM 3aHSATHSIM 59
[9, 15,16]
Hroro 3a 4 kypc 92

5.7 KypcoBblie padoThl (IIPOEKT)
KypcoBas padoTa (mpoekT) yueOHbIM IJIAHOM HE MPeyCMOTPEHA.

6 YueOHo-MeTOqUYecKkOe M MHPOPMAIMOHHOE ofOecneyeHre TUCHUIINHBI
(MoayJin)

a) OCHOBHAasI

1 [Hudpossie ycrpoiictBa [Tekct]: yued. mocobue mnga By3oB / HO.A.
bpammep. — M.: Beicur. k., 2004. — 351 c. — 160 sk3. — ISBN 5-06-004354-1.

2 Komomnos, /I. A. Cucrembl aBTOMaTU3UPOBAHHOTO MPOEKTHPOBAHUS
dupmer Altera MAX+plus Il u Quartus Il. Kpatkoe omucanue U camMOyduTellb
[Texct] /I.A.Komono, P.A. Msuik, A.A.306enko u ap.— M.: UIl PaguoCodr,
2002.— 352 c¢.— 3000 sx3.— ISBN 5-93037-098-2.

3  MukpodsneKTpoHHBIE CpelcTBa OOpabOTKH aHAJOTOBBIX CHUTHAJIOB
[Tekcr]: yue0. mocobue st By3oB / E.A. Komomber. — M.: Paguo u cBsizp, 1991. —
376 c. — 600 3k3. — ISBN 5-256-00375-5.

4 ¥Yrpwomos, E. I1. [Tudposas cxemorexnnka [Tekcr]: yued. mocodue mis
BY30B. — 3-€ u31., nepepad. u non. — CII6.: BXB-Iletepoypr, 2010. — 816 c. — ISBN
978-5-9775-0162-0

5  MuxkpomnporieccopHble cuctembl [TekcT]: ydeb. mocobue s By30B /
E.K.Anexcannpos, P.U.I'pymBunikuii, M.C.Kynpusinos u ap. [loa obmieit pexakmueit



J1.B. Ily3zankoBa. — CII6.: [Tomurexauka, 2002. — 935 ¢. — 2000 sk3. — ISBN 5-7325-
0516-4.

6 I'pymkeBunkuii, P.M. IIpoexTupoBaHne cuUcTeM Ha MHUKPOCXEMaX C
nporpammupyemoii ctpykrypot [Tekcr] / P.M.I'pymkeBunkuii, A.X Mypcaes
E.IL.YrpromoB — 2-e u3z., nepepad. u non. — CII16.: BXB-IletepOypr, 2006.— 736 c.—
2000 sk3.— ISBN 5-94157-657-9.

7 KynpsinoB, M.C. IludpoBas o0paboTka CHUTHAJIOB: MPOIECCOPHI,
alropuTMbl, cpeacrBa mnpoektupoBanus [Texct] / M.C.Kympusuos, B.Jl.
Martromkun.— 2-e uza., nepepad. u gon. — CII6.: [Tonmutexnuka, 2002.— 592 c.: un.—
1000 sx3.— ISBN 5-7325-0546-6.

8 PyxoBoactBo mosb3oBaTtenss komruiekta CY-MK  [DnexkTpoHHBIN
pecypc].— 268 Mb.— MorwieB: YacTHOe NPOU3BOACTBEHHOE YHHUTAPHOE
npennpusitue «HTII «leratp».— 2005.

0) 10MOJTHHUTEIbHAS

9 Kaprep, bproc Oneparnmonnsie ycwurenu s Bcex [Tekcr]| / bproc
Kaprep u Pon Manuunm ; niep. ¢ anri. A. H. Pabomzes. — M.: lomka-XXI, 2011, —
544 c. : un . — (Cepust «CxemoTexHukay). — Jom. tut. i1. anri. — ISBN 978-5-94120-
242-3.

10 Kacmep, J. IIporpammupoBanue Ha s3bIKe accembiiepa s
MHUKPOKOHTpoJuIepoB cemeiictBa 18051 [Tekct] / Opuu Kacnep. — M.: 'opstuas munHust
— Tenexom, 2004. — 191 c. — ISBN 5-93517-104-X.

11 Maxkcpuaa, K IIpoexktupoanue na IIJIMC. Apxurextypa, CpeacTBa u
metonnl [Tekcr]: Kypc Monomoro Ooiina; mepeB. ¢ anmi. [B.M.bapckas].— M.:
M3narensckuit gom  «domexa-XXI», 2007.— 408 c.: un (IIporpammupyemsbie
cucrembl).— 2000 sk3.— ISBN 978-5-94120-147-1.

12 CepeopsikoB, A.C. DIeKTpOTeXHUKa M IJIEKTpoHUKA. JlabopaTopHbIit
npaktukyM Ha Electronics Workbench u  Multisim [Tekcr].— M.: Bricias mikoia,
2009.— 336 c.: un.— ISBN 978-5-06-005899-4.

13 Amocos, B.B. CxemoTexHuKka u cpefCcTBa MPOSKTUPOBAHUS UPPOBHIX
yctpoiictB [Tekcr].— CII6.: BXB-Ilerepoypr, 2007.— 560 c.: mn— (YdebHoe
nocobue).— 2500 sx3.— ISBN 978-5-9775-0018-0.

14 BoaoBuu, I''M. CxemMOTeXHWKAa aHAJIOTOBBIX U aHAJOTO-IU(MPOBBIX
AJIEKTPOHHBIX YCTpOMCTB [DnektpoHHbli pecypc] / [M.BomoBuu .— 3e wu3m.
crepeotunn.— M.: Jlomaka-XXI, 2011.— 528 c.: wn— ISBN 978-5-94120-254-6. —
Pesxxum noctyna: http://e.lanbook.com/view/book/41011/pagel.

15 TOCT 15971-90. Cucrema 00paboTku uHoOpManuu. TepMUHBI U
onpenenenust [Inexkrponubii pecype] / bubmuoreka WWW.STANDARTOV.RU
CTaHIAPTOB. — Pexum JIOCTyTIA:
http://www.standartov.ru/norma_doc/20/20325/index. htm.

16 TOCT 19781-90. OOGecneuenne cucteM o00padOTKU HHGOPMAIUH
nporpamMmHoe. TepMuHbl U omnpeaeneHus [DIEeKTpoHHbIM pecypc]| . — Pexum
nocryma: http://docs.nevacert.ru/files/gost/gost 19781-1990.pdf



http://e.lanbook.com/view/book/41011/page1
http://www.standartov.ru/norma_doc/20/20325/index.%20htm

B) IporpaMMHoe o0ecneuenne u UHTepHeT-pecypcebi:

17 KEIL™ Tools by ARM [Onekrponssiii pecypc]. — Pexum moctyma:
keil.com.

18 Opcodes / 8051 Instruction Set [Onektponusbii pecypc] // CrnpaBouHas
cucrema C51 Developments Tools wunHTEerpupoBaHHOW Cpembl MOACIHPOBAHUS
MUKponporieccopHbix ycrpoiictB Keil pVision 5

19 Komnonentsl u TexHosoruu. CalT >xypHana [DIEKTpOHHBIA pecypc].—
Pexxum moctyna: http://www.Kit-e.ru.

20 I'pynna xommanuii [Ipomsnextponuka [DnekTpoHHBINH pecypc].— Pexum
nocryna: http://www.promelec.ru/catalog_info.

21 Odunmansueiii cait JTAG — TexHONOTHi. [ DNeKTpOHHBIN pecypc].— Pexum
nocryma: http://www.jtag.com

22 CoBpeMeHHas d3JeKTpoHuKa. JKypHal Ijs CHEHUATHCTOB [DIEKTPOHHBIN
pecypc].— Pexxum nocryma: http://www.soel.ru

7 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHune TUCIUIINHBI (MOIYJIs1)

1. KommnbroTepHsiii kiace kadeapol. Ayn.242.

2. CpenctBa i KOMIIBIOTEPHOW TMPE3CHTAIMM YYEOHBIX MaTEpPHAIOB B
aynuropusix kapeapsl. Ayn.250

8. O0pa3oBaresibHbIE TEXHOJIOT U

BxoaHOW KOHTpOJIb MPOBOAUTCS B (OPME YCTHBIX OINPOCOB C LEJBIO
OLICHMBAHUSI OCTATOYHBIX 3HAHUU MO paHee U3yYEHHBIM AUCIUIUIMHAM WIH pa3jiejam
M3y4aeMOU JUCIUILIMHBI.

[Ipy wW3ydyeHUM JUCLUMIUIMHBI TOPOBOAUTCS  JIEKUMH, B TOM  YHCIIE
UHTEPaKTUBHBIE.

Jlekiusi kak oOpa3oBaTeibHas TEXHOJOTHUSI TPEACTaBIseT COO0ON YCTHOE,
CUCTEMATUYECKOE W TMOCIEAOBATEIbHOE M3JI0KEHUE NpernojaBareieM Yy4eOHOro
Marepyasa ¢ LEJbI0  OpPraHM3aluy  LIEJICHANPABIECHHON  ITO3HABATEIbHOU
NEATEIbHOCTH CTYJEHTOB I10 OBJIQJACHUIO 3HAHUSIMHM, YMEHUSMH W HaBbIKAMHU
YUTAEMOW JUCUMIUIMHBL. B JeKuuy aenaercs akLeHT Ha pean3aliio TJIaBHBIX HJIEH
Y HampaBJCHUI B W3Y4YEHUM AUCLUIUIMHBI, JAETCSI YCTAaHOBKA Ha MOCIEAYIOIIYIO
CaMOCTOSITENIbHYIO padoTy.

VY4eOHbIM m1aHOM npeaycMoTpeHo 50 yacoB Il MPOBEACHUSI UHTEPAKTUBHBIX
3aHATHH (16 YacoB MHTEPAKTUBHBIX JIeKIM 1 34 yaca nHTEepakTUBHbBIX 113).

WHTepakTUBHbBIC JEKINUU TPOBOJAATCSA B BUJC JIEKIIMHU — BU3yaJIU3ALNU:

-JIEKIUS-BU3YyaIU3alllsl  yYUT CTYJAEHTOB MpPeoOpa3oBbIBaTh YCTHYIO H
MUChbMEHHYI0O HWH(OpMalMio B BH3yalbHYIO ¢opMmy, 4YTO (OPMUPYET Y HHX
npodeccHOHaNbHOE MBIIUICHHE 3a CYET CUCTEMATH3alliu W BbIJCJIECHUS Hauboliee
3HAUMMBIX, CYIIECTBEHHBIX 3JEMEHTOB cojepkaHus oOydeHus. llpumensercs B
TEeMax:

Tema 1. YcunutenbHble yCTpOICTBA HA OMIEPALIMOHHBIX YCHIIUTENIX — 2 Yaca.

Tema 2. YcrpolicTBa CONpsiKEHHs aHAJIOTOBBIX U U(POBBIX CXEM — 2 yaca.

Tema 4. CxemoTexHHUKa IU(PPOBBIX YCTPOHUCTB — 2 Haca.


http://www.kit-e.ru/
http://www.jtag.com/

Tema 5. IIpocTble MHKPOIPOUECCOPBI M  MHUKPONPOLECCOPHBIE CHCTEMBL.
MuKpOKOHTpOJUIEpHI — 2 Yaca.

Tema 6. UnTepdelicHbie cxeMbl, aanTepbl 1 KOHTPOJUIEPHI — 2 Yaca.

Tema 7. Iporeccopsl 1udpoBoit 00pabOTKH CUTHATIOB — 2 Yaca.

Tema 8. [IpocTbie U CIOXKHBIE MPOTPAMMUPYEMbBIE JIOTUYECKHUE YCTPOUCTBA — 2
yaca.

Tema 9. Meroguka U cpencTBa aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS
1 pPOBBIX YCTPOMCTB — 2 yaca.

[IpakTrueckue 3aHATHA MPOBOAATCS C  HUCIOJIB30BAHUEM  CIIELHAIBHBIX
KOMITBIOTEPHBIX MPOrpaMM M NPEIHAa3HA4YEHbl JUIsl 3aKPEIJICHUS MOJTYYEHHBIX
3HaHUH, a TaK)Ke BRIPAOOTKH HEOOXOIUMBIX YMEHUN 1 HABBIKOB.

[Ipu npoBeneHNN MPAKTUYECKUX 3aHITUN TaKkKe MPUMEHSIOTCS UHTEPAKTUBHBIC
METO/IbI O0yUCHUSI:

- CCJIEZIOBATEIbCKUN METO/I — B OCHOBE METO/1A JIEXKUT NpobiieMHOE 00yUeHue,
HaIlpaBJIICHHOE HAa Pa3BUTUE aKTUBHOCTHU, OTBETCTBEHHOCTH U CAMOCTOSITEJIbHOCTHU B
npuHsaTuu  pemenuit.  McciemoBarenbckas — Gopma  MPOBEACHHS — 3aHITHMA
OpeanoiaracT: O3HAKOMJIGHHE C O0JIaCThI0 U COJEP)KaHUEM MPEIMETHOIO
uccieqoBaHusl, (GOpMyJIUpOBKa LieJIed U 3a1ad HCCleNoBaHUs, cOOp IaHHBIX 00
U3y4aeMoM OOBEKTE, IPOBEJICHUE UCCIIEI0BaHM (BBIICICHUE U3yYaeMbIX (DAKTOPOB,
BBIJIBUKCHUE THUIIOTE3bl, MOJCIUPOBAHUE), OOBSICHEHHE IMOJYYCHHBIX JIaHHBIX,
dbopMyIIUpOBKa BBIBOJIOB, OPOpMIIEHHE PE3yIbTaTOB padOThl. MeTo/l MOXKET ObITh
peann30BaH B BUJIE KOMIIBIOTEPHOTO MojenpoBanus. [IpumensieTcs B TeMax:

Tema 1. YcunurenbHble yCTPOHCTBA HA OMEPALIMOHHBIX YCHIIMTENAX — 4 yaca.

Tema 2. YcrpoiicTBa CONpsiKEHUsT aHATIOTOBBIX U IIUPPOBBIX cXeM — 4 yaca.

Tema 3. OcHOBBI TeOpUH JIOTHYECKUX PyHKIMM — 4 yaca.

Tema 4. CxemoTexHUKa HU(PPOBBIX YCTPOUCTB — 4 yaca.

Tema 5. IlpocThie MHUKPONPOLECCOPBI W  MHUKPOIPOILECCOPHBIE CUCTEMBI.
MuKpOKOHTpPOJUIEpPHI — 2 Yaca.

Tema 6. UnTepdericHbie cXeMbl, aIanTepbl 1 KOHTPOJUIEPHI — 4uaca.

Tema 7. [Iporneccopsl nudpoBoit 00padOTKH CUTHANIOB — 4 Yaca.

Tema 8. [IpocTbie U CIOXHBIE POTPAMMHUPYEMbIE JIOTUYECKUE YCTpOHCcTBA — 4
qaca.

Tema 9. Meroauka W cpelcTBa aBTOMATU3UPOBAHHOTO MNPOECKTUPOBAHUSA
M(POBBIX YCTPOUCTB — 4 yaca.

CamocrosiTenbHas paboTa CTyJEHTa pealu3yeTcs B  CHUCTEMaTU3alluH,
MJJAHUPOBAHUM, KOHTPOJIE U PEryJIUPOBAaHUU €ro y4yeOHO-mpodeccuoHaIbHON
NEeATEIbHOCTH, a TakKe B  aKTUBHU3allMM  COOCTBEHHBIX  ITO3HABATEJLHO-
MBICTTUTEIBHBIX JIEUCTBUNA 0€3 HEMOCPEICTBEHHONW IOMOIIM M PYKOBOJCTBA CO
CTOpOHBI mpernogaBaTens. OCHOBHOM 1ENbI0 CAMOCTOSATEIBHON pPabOThl CTyJEHTa
aByseTCsl (DOPMUPOBAHKE HABBIKA CAMOCTOSTEIHLHOTO MPUOOPETEHUS MM 3HAHHM 110
HEKOTOPBIM HECJIOXHBIM BONPOCAM TEOPETUYECKOTO Kypca, 3aKpeIuieHHE U
yriayOJlieHne TMOJy4YeHHBIX 3HAaHWW, yYMEHMH M HaBBIKOB BO BpeMs JIEKUUH U
npakTuueckux 3aHsaTHil. CamocTosiTenbHas padoTa MPOBOAUTCS C  ILEJBIO
3aKpEIUIEHUs] U COBEPUIEHCTBOBAHUS OCBAaWBAEMbIX KOMIIETCHLWW, MPEANOJaraet
COYETAHHUE CAMOCTOSITEIbHBIX TEOPETHUYECKUX 3aHIATHM W  CaMOCTOSITENBHOE



BBIIIOJIHCHHUC TTPAKTUYCCKHX BaﬂaHHﬁ, OIIMCaHHBIX B peKOMCHHOBaHHOﬁ JIATCpaType

[1-8].

O ®oHa OIEHOYHBIX CPEeACTB /Jisi NPOBEJEHUS TeKYLero KOHTPOJIs
yCIeBAEMOCTH ¥ TPOMEKYTOYHOM AaTTeCTAMM IO HTOraM OCBOCHHUA
AUCIUTLIAHBI

DoHJ OIICHOYHBIX CpPEACTB MO AucHUIUIMHE «CXEMOTEeXHUKA U
MHUKPOTPOILIECCOPHBIE YCTPOMCTBA B PATUOICKTPOHHBIX CUCTEMAxX» IMpeHa3HAYCH
JUUIsS. BBISIBJICHUSI U OLICHKH YPOBHSI M KadyeCTBa 3HAHUU CTYJICHTOB IO pe3yJbTaTaM
TEKYIIEr0 KOHTPOJISI M TMPOMEKYTOYHOM aTTeCTallMd [0 UTOraM OCBOCHUS
JTUCLUUIUIMHBI B BUJIE 3aU€Ta C OLIEHKOHN Ha 3 u 4 Kypce.

@DOH/T OIIEHOYHBIX CPENICTB JIJIsl TEKYIIETO KOHTPOJISI BKIIIOYAET: YCTHBIE OMPOCHI U
TEMbI KypCOBBIX PaloT.

YCeTHBI OnpOC MPOBOAUTCA HA MPAKTUYECKUX 3aHATUSX C LEIbI0 KOHTPOJIS
YCBOGHHUS TEOPETUUECKOI0 MaTepuaia, u3jaaraeMoro Ha jiekuuu. [lepedeHsr Borpocon
OTpeIeNIIeTCS YPOBHEM IOATOTOBKH YUCOHOM TPYIIIBI, @ TaKKe WHIUBHUIYaTbHBIMU
OCOOCHHOCTSIMHU O0y4Yaronuxcs. Takke YCTHBIH OINPOC MPOBOJMUTCS JJIi BXOJHOIO
KOHTPOJIS 110 Bompocam (1. 9.4).

[IpoMexyTouHasi ~ arTecTalMsi IO  UTOraM  OCBOCHHUS  JUCHUIUIMHBI
«CxeMOoTexXHUKa M MHKPOIPOILIECCOPHBIE YCTPOHCTBA B  PAJAMOIICKTPOHHBIX
cucTteMax» mpoBoaMTCS Ha 3 U 4 Kypce B Qopme 3adeTa ¢ OICHKOH. ITOT BHJ
MPOMEKYTOUYHOM aTTECTAllMU TO3BOJISIET OIEHUTh YPOBEHb OCBOCHMS CTYIECHTOM
KOMIIETCHIIMA 32 BECh MEPUOJA M3YUYEHHS JAUCUUIUIMHBI. 3a4e€T C OLIEHKOU
MpeoJiaraeT yCTHbIE OTBETHI Ha 3 TEOPETUUECKUX BOMIPOCaA.

Onucanue  mIKajabl  OIEHUBAHUSA,  HUCIOJIB3YeMOW  JUIsi  TPOBEACHUS
IIPOMEKYTOUYHBIX aTTECTALMN, IPUBEIEHO B II. 9.5.

9.1 balsIbHO-pPelTHHIOBasl OIEHKA TEKYIIero KOHTPOJIA YCIeBAeMOCTH H
3HAHUM CTYJACHTOB

Jlist ctyneHToB 3a04HOM (hOpMBI 00YUEHUS HE UCTIONB3YETCS.
9.2 Meroanuyeckue  pPeKOMEHJAUMH MO  MPOBEJEHUI0  MPOUEAYPHI
OLICHMBAHUA 3HAHUN, YMEHUN M HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH,

XapaKTepu3yIuX 3Tanbl GopMUpPOBaHUS KOMIIETCHIUI

Yemmuwiit onpoc: npennazHaueH A BBISBICHMSI YPOBHSI TEKYLIETO YCBOEHUS
KOMITETEHLIUI 00yYaromuMcs 1o Mepe U3yYeHHUs TUCHUTIINHBL.

3auem c¢ ouenkoii: TPOMEKYTOUYHBIA KOHTPOJb, OLIEHUBAIOUIUN YPOBEHBb
OCBOCHMSI KOMIETEHIMH 332 CEMECTP U 3a BECh NEPUOJI U3YUECHUS AUCLIUILIAHBI.

9.3 TembI KypcOBBIX Pa6oOT (IPOEKTOB) MO JUCIHUITIUHE



Tembl KypcoBbIX pabOT (IPOEKTOB) YUEOHBIM IJIAHOM HE MPEyCMOTPEHBI.

9.4 KoHTpoJibHBIE BONPOCHI JJIsi NPOBeJdeHHS] BXOJHOI0 KOHTPOJIS
OCTATOYHBIX 3HAHMI 0 00eCeYNBAIOIINM IUCUUILINHAM

TectoBble 3amanus Ui BXOJHOTO KOHTPOJIS 3HAHWU COCTaBISIOTCS MO TEMaMm
(IMIAKTUYECKUM €IWHUIIAM) HM3y4aeMbIM Ha OOCCICUMBAIOIINX JUCHUIUIMHAX U
HEOOXOJMMBIX  JUIS  YCICNTHOTO TIOHUMAaHUS W OCBOCHUS  JTUCITUTUIMHBI
«CXeMOTeXHUKa ¥ MHUKPOMPOIECCOPHBIE YCTPOMCTBA B  PaTUOdICKTPOHHBIX
CUCTEMAX.

Hwxe mpuBeneH mpuMepHBIA MepedeHb TECTOBBIX BOIPOCOB JIJISi MPOBEICHHS
BXOJIHOTO KOHTpOJis. Kiroum k Bompocam, pa3OWTHIM IO BapuWaHTaM, XpPaHATCS B
narnke y4eOHO-MeTOIMIeCKOro KOMILIEKCa 1Mo JUCITUIUTHHE Ha Kadeape.

1 Haiigure [(x3 + 3sinx)dx.
4
A):—2—3cosx+C.
4
b) X: — 3 cosx + (C; + 3Cy).
X4 C1
B)—+3cosx + |—+ 3C; ).
4 4
X4 C2
l“):— 3cosx + (C1 +?).
. d
2 Haitnure f( ~— 8) dx.
1 cos“Xx

A)Esinx— 8 + C.

b) 2sinx — 8 + (C; — 8C,).

B) tgx — 8x + (C; + 8C,).

I') ctgx — 8x + (C; + 8C,).

. d
3 HaI/I)II/ITe f (%) dx
cos“x-sin“x

A) tgx — ctqx + C.

b) tqx + ctgx + C.

t t
B) = — =+ (C; + Cy).
t t

D)=+ =5+ (Cy + Cp).
4 Haiigure [ cos?x dx.

A)-TE

B) "+ C.

B)i— sin2x +C.

2 4
2

) ~+>==+C.

5 Vkaxwurte, Kakoi M3 MPHUBEIACHHBIX HWKE CTCIICHHBIX PSIJAOB COOTBETCTBYET
dyukun f(x) = e*.

x-1  (x-1)?  (x-1)3 D) (x-1)"
A)1_ 2 T 3 _...+7

+ .-



(_1)n—1x2n—2

x?  x*
D=~ T

+ ---

2 n
B)1+£+x_+...+x_+...
1! 2! n!

F)x 3.+5! t (2n-1)!

6 VYkaxkuTe, Kakoil M3 NMPHUBEICHHBIX HWKE CTCICHHBIX PSJIOB COOTBETCTBYET
byukiun f(x) = sinx.

— —1)2 —1)3 _q\n—1/,._1\n
A)xl_(x 1) +(x D _...+M+...
1 2 24- 3( 1)11.—1 2n-2 n
X X - X
D=+t T

2 n
B)l+=4+> 4+ 4.
1 2 n!
x3 x5 (_1)7’L—1x2n—1
Dx=3+5 + (2n-1)!
7 YxaxuTe, Kakoi W3 MPHUBEJICHHBIX HWKE CTEMCHHBIX PSIOB COOTBETCTBYET
byuxuuu f(x) = cosx.
A) x=1  (x=1)? n . n D) M x-D"
1 2 24 3( 1)7’1.—1 2n-2 n
X X - X
B)l_E-I_Z_m—I_ (2n—2)!
2 n
B)l+=4= 4+
1 2 n!
X3 xS (_1)n—1x2n—1
D) x TR + (2n-1)!
8 VYkaxwure, Kakoil W3 MPHUBECICHHBIX HUXKE CTEICHHBIX PSIOB COOTBETCTBYET
Gyukun f(x) = Inx.
— —1)2 —1)3 _a\n=1(,_ 1\
A)xl_(x D +(x D) _...+M+...
1 2 24- 3( 1)n—1 2n-2 n
X X - X
T v ST

B) 1 +%+’;—T+---+’7‘1—T+~-
x3 x5 (_1)n—1x2n—1_|_
I x -5t ot e

9 BblYMCIHTE KOMILUIGKCHOE CONPOTHBICHHME IACCUBHOTO ABYXIONIOCHHKA Z,
ecTM W3BECTHO, YTO KOMIUIEKCHoe Hampsbkerme U = (80 + j60)B, a
KOMILIEKCHBIH Tok | = (24 — j7) A.

A) (3,33 —j8.57)0m.
b) (104 + j53) Om.
B) (2,4 + j3.2)Owm.
I') (140 + j17)0m.

10 BunciIuTe KOMIUIEKCHOE CONPOTHBICHHE IACCHBHOTO IBYXIONIOCHUKA Z,
€CJIM W3BECTHO, YTO KOMIUIEKCHOE HANpPsKEHUE U= (40 + j30)B, a
KOMILIEKCHbIH Tok | = (12 — j9) A.

A) (—4,19 +j14,4)0m.
b) (52 +j21) Om.
B) (—3,3 +j3,3)0m.




T) (28 +j39)0Om.

11 BbluucouTe KOMIUIEKCHOE CONPOTHMBJICHHE MACCHBHOTO ABYXIIONIOCHHKA Z,
eCIM WM3BECTHO, UTO KOMIUIEKCHoe Hampsokenme U = (80 —j60)B, a
KOMILIEKCHBIH ToK | = (24 + j7) A.

A) (4,19 — j14,4)0m.
B) (=24 + j3,2) Om.
B) (3,3 —j3.3)Om.
T) (28 — j39)0m.

12 BhIuMCcINTE KOMIUIEKCHOE CONPOTHBJICHHE MACCHBHOTO JIBYXIIONIOCHUKA Z,
eCIM W3BECTHO, UTO KOMIUIEKCHoe Hampsokenme U = (40 —j30)B, a
KOMILTeKCHBIH Tok [ = (12 + j9) A.

A) (28 +j39)0m.
B) (52 +j21) Om.
B) (—3,3 +j3,3)OMm.
I) (4,19 -j14,4)0m.

13 Vkaxwure, Kakas W3 TPHUBEACHHBIX HIKE TPadUUECKUX 3aBUCHMOCTEN

COOTBETCTBYET AUCKPETHOMY CHTHAITY?

Jil /\\//\MLUL

A) b) B) I)
14 Vxaxure, Kakag W3 TPUBEICHHBIX HUWXKE TIpaQUUecKux 3aBUCUMOCTEH
COOTBETCTBYET BUIMOUMITYJIbCY?

;/\ /\ MIHIE
V4

A) b) B) )
15 Vkaxure, Kakasgs W3 TPUBEACHHBIX HUXKE TPaPUUECKuX 3aBUCUMOCTEH
COOTBETCTBYET FrAPMOHUYECKOMY CUTHAITY?




/\//\m

A) b) B) )
16 VkaxuTe, Kakasg W3 TPUBEACHHBIX HUXKE TpaPUUIECKuX 3aBUCUMOCTEH
COOTBETCTBYET PAUOUMITYIILCY?

t

A) b) B) I)
17 Yxaxure, Kakol M3 NPHUBEACHHBIX HMKE CHEKTPOB OTHOCUTCS K CIEKTPY
rapMOHHUYECKOIO CUTHana?

IS B P

f
A) b) B) I
18 VkaxuTe, Kakol W3 TPHUBEACHHBIX HIDKE CIEKTPOB OTHOCUTCS K CHEKTPY
MOCTOSSHHOTO CUTHAaJ1a?
U U U U
1111 | ‘ 1.11T ‘ { hhl’ i
f f f f
A) b) B) I
19 Vkaxure, Kakod W3 TPUBEACHHBIX HIDKE CHEKTPOB OTHOCUTCS K CHEKTPY

paguouMItyibca’?
U[ U‘ U ‘[ U[
f f f f
A) b) B) I)

20 Ykaxxute, Kakol W3 TPUBEJACHHBIX HMXE CIEKTPOB OTHOCHUTCS K CIEKTpPY

BHUJICOUMITYJIbCA?
J U
{ hhl’ T =T: .2

Ulm rﬂth Tl L‘ : . .

U




A) b) B)

)
21 Onpepenure nokasaHue npudopa.

AN
1803 4

A)15B. B)17B. B)270B. T1)306B
22 Ompenenure MoKa3aHue mpuoopa.

600 1500
540 \,_/ 300
480 ¥ / 60
360* # .\6 12
150%" & o6
20—~ mm® (]2
60 —7

vV~ —1

A)I5B. Bb)17B. B)90B. T1)102B
23 Omnpenenure MokaszaHue npruodopa

A)6A. B)6,8A. B)ISA. T)17A
24 Onpenenute moka3aHue Mpuodopa

A)03A. B)034A. B)I5A. DI)I17A

25 Ompeenure aMIUIMTYJHOE 3HAYCHHE CUTHAIA, M300pPaKEHHOTO Ha DJKpaHe
ocriuiorpada.



A)0,1B. B)0,3B. B)0,6B. T)6B
26 Onpenenure amIUIMTYAHOE 3HAYEHHE CUTHAIA, W300Pa)KEHHOTO Ha DJKpaHe
ocrsuiorpada.

V/, ’un

BpemMsi/ e

TANNS

A)6uMB. Bb)12mMB. B)3B. TI)6B.
27 Onpenenure 4acTOTy TapMOHHUYECKOTO CHTHajla, M300paKEHHOTO Ha JKpaHe
ocrsuiorpada.

A\ 1u1

A

el g

Bpe Msi/, Jaen

A)2Tu. B)4Tn. B)25klm. TI') 50 klm.
28 Onpenenure 4acTOTYy TapMOHHYECKOTO CUTHaIa, M300pa)KEHHOTO Ha JKpaHe
ocriuiorpada.

Vinen

0.l U

5 _“\ ) 1\/ AVARV,
A)2 I B)“H-q B)25Tu. I)50Tm.

29 YKaxuTe TOTEHIMAAbl HAa  JJICKTpoAax  OHWIIOISIPHOTO  TPAH3UCTOPA,
o0ecITeunBaroIIKe ero padoTy B aKTHBHOM PEKHME.




<
-
l+
+
ll
+ |

- +
A) B) B) I)

30 VkaxkuTre NOTEHHMANbl HA  BJEKTPOJaxX  OWIOJSPHOTO  TPaH3UCTOPA,
oOecreunBaronre ero padboTsl B PEKUME HACHIIIICHUS.

+ + _ +
+ |< - I: + [ - [
_>_ _>_
+ + ++
- +
A) B) B) I)

31 Ykaxkute NOTEHHMAlIbl HA  AJIEKTPOJax IOJIEBOTO  TPAH3UCTOpAa ¢
VOPABJSIIOIMM P-N Mepexo oM, O0ecrneynBaromue €ro paboThl B pexUME
YCUJICHHUS.

+
++ - 4
+ = + -
—»— _>_
| + + -
- -+
A) b) B) I)

32 YkaxkuTe TOTCHIIMAIBI Ha  OJEKTPOJaxX  TOJIEBOTO  TPAH3UCTOpa  C
YIOPABISIONIMM P-N TIEpeXo70M, OOECHEUHBAIOIIME €ro padoTy B pexuMe
OTCEUKHU.

+ + + _ +
+ |< - I: + [ - [
—»— _»—
++ ++
- +
A) b) B) )

33 [lepeBenute uncio 451y B 4YACIIO, IPEACTABIEHHOE B BUAE X(g).
A)2D. B)55. B)45. T)1000101

34 IlepeBennte yncio 24g B 4UCIIO, IPEJICTABICHHOE B BUIIE X(16).
A)14. B)20. B)24. T1)10100

35 IlepeBennte ynciao 1016 B Uncio, NpEACTaBIEHHOE B BUME X (10).
A)14. Bb)l6. B)20. TI)10000

36 IlepeBennte yncio 916 B UUCIIO, IPEICTABICHHOE B BUJIE X(g).
A)9. B)10. B)11. TI)1001



37 Ykaxute, Kakue 3aJayd JOJDKEH peliarb CHeHHaTucT B 00JacTu
«Opranuzanuu  paJiuOTEXHUYECKOT0 O0ECleUeHUsl TMOJETOB BO3IYIIHBIX
CYJIOB» B 00JIACTH ICKCILITYaTallMOHHO-TEXHOJIOTHYECKOM NeSITeIbHOCTH.

A) TlpoBepka TEXHMYECKOTO COCTOSIHUSI M  OCTaTOYHOTO pecypca
o0opy0BaHusl, OpraHu3anusl U odecrnedyeHue NpoGUIaKTUYeCKMX OCMOTPOB
U TEKYIIET0 peMOHTa 000PYI0BaHUS.

b) Haxoxzaenue koMIpomucca MEXAY pa3IMYHBIMU TpPeOOBAHUSIMU
(CTOMMOCTBIO, KaU€CTBOM, O€30MACHOCTBIO U CPOKAMU UCIIOJHEHUS) KaK MpU
JOJTOCPOYHOM, TaK W MPHU KPATKOCPOYHOM IJIAHUPOBAHUHU M OIpEAeTCHHUE
paIoOHAIBHOTO PEIICHUSI.

B) M3ydyeHue TexXHUYECKMX [aHHBIX, UX OOOOIIEHHWE U CHUCTeMaTH3allus,
MpOBEJCHNE HEOOXOMUMBIX pACUYeTOB C HCIOJIB30BAHHEM COBPEMEHHBIX
CPEIICTB BBIYMCIUTEIIBHON TEXHUKH.

I') O6yuenue u aTTecTanus 00CITyKUBAIOLIETO IEPCOHAIA CIIEIIUATTUCTOB.

38 Ykaxkute, Kakve 3aJadyd JIOJDKEH pellaTh CHeMUaIucT B 00JacTu
«Opranuzanu  pajiOTEXHUYECKOT0 O0ECIeUeHUsl TIOJETOB BO3IYIIHBIX
CYZ0B» B 00J1aCTH Y4€OHO-TPEHUPOBOUYHOM U METOIUYECKON JAESITEIbHOCTH.

A) IlpoBepka TEXHHMYECKOIO COCTOSIHMSI M  OCTaTOYHOIO pecypca
o0opyioBaHusl, OpraHu3anus U o0ecrnedyeHrne NpoPuIaKTUYECKUX OCMOTPOB
U TEKYLIET0 peMOHTa 000pYJOBaHMUSL.

b) Haxoxaenme xommpomucca MEXAY pa3IUYHBIMU  TpeOOBAHHUSIMHU
(CTOMMOCTBIO, KaU€CTBOM, 0€30MaCHOCTBIO U CPOKAMU HCTIOJHEHUS) KaK MpHU
JOJATOCPOYHOM, TaK M MPHU KPATKOCPOUHOM IJIAHHUPOBAHWUHU U OTpEAeTiCHUE
paIoOHAIBHOTO PEIICHUSI.

B) W3ydyenHue TexHUYECKUX [aHHBIX, UX OOOOIIEHHWE U CHUCTEeMaTH3alus,
MpoBeJeHNE HEOOXOMUMBIX pAcYeTOB C WCIOIB30BAHHEM COBPEMEHHBIX
CPEIICTB BBIYMCIUTEIBHON TEXHUKHU.

I') OGyuenue u arrecTaius 00CIy>KMBAIOIIETO MePCOHAJA CIISIUATHCTOB.

39 Vkaxkute, KakWe 3aJadyd JIOJDKEH peliaTh CHelUaIucT B 00JacTu
«Opranuzanu  pajuOTEXHUYECKOT0 O0ECIeUeHUsl TOJETOB BO3IYIIHBIX
CYJI0B» B 00JIaCTH Hay4YHO-HCCIIEA0BATEIbCKON JESATEIbHOCTH.

A) TIlpoBepka TEXHHYECKOTO COCTOSIHUS W  OCTaTOYHOrO pecypca
000OpyI0BaHUs, OpTaHU3aIsi U 00eCIieueHne MPO(PHIAKTHIECKUX OCMOTPOB
M TEKYIIETO PeMOHTa 000PYIOBAHMSI.

b) Haxoxaenne kommpomucca MEXKIY pa3IUYHBIMU  TpeOOBAHHUSIMHU
(CTOMMOCTBIO, KaueCTBOM, 0€30MaCHOCTBIO U CPOKAMU HCTIOJHEHUS) KaK MpU
JOJTOCPOYHOM, TaK M MPHU KPATKOCPOYHOM IJIAHHUPOBAHUHM U OTpEACIICHUE
paIoOHaIBHOTO PEIICHUSI.

B) W3ydyenue TexHWYECKUX [aHHBIX, UX OOOOIICHHWE W CHUCTeMaTH3allus,
MpOBEJECHNE HEOOXOJUMBIX pAcCYeTOB C HCIOJIb30BAaHUEM COBPEMEHHBIX
CPEIICTB BBIYMCIUTEIBHON TEXHUKHU.

I') OGyuenue u arrecraiys 00CIy>KHBAIOIIETO MEPCOHAIIA CIISIIUATUCTOB.

40 VkaxuTe, Kakue 3aJadyd JOJDKEH pelaTh CHEUaJUCT B  o0nactu
«Opranmzanu  paguoTEeXHUYECKOTO O00eCNeUYeHHUs TMOJETOB BO3IYIIHBIX
CYZIOB» B OTPaHHU3AI[MOHHO-YIIPABICHYECKON NEATEIbHOCTH.



A) [IlpoBepka TEXHMYECKOTO COCTOSIHUSI M  OCTAaTOYHOrO pecypca
o0opynoBaHus, opraHu3aius 1 obecrneueHrue MpodUIaKTHYECKMX OCMOTPOB
U TEKYIIEr0 peMOHTa 000pYI0BaHHUS.

b) Haxoxnaenue koMIpomMucca MEXKIYy pa3IMUYHBIME — TPEOOBaAHUAMHU
(CTOMMOCTBIO, KQa4eCTBOM, 0€30ITaCHOCTBIO M CPOKAMU HCIIOJIHEHHS) KaK MpH
JIOJITOCPOYHOM, TaK W MPU KPATKOCPOUHOM IIJIAHUPOBAHUM M OIpE/CIICHUE
PalMOHAJILHOTO PEIIEHUS.

B) M3ydyeHue TeXHUYECKUX [aHHBIX, UX OOOOIIEHHME U CUCTeMaTH3allus,
MPOBEJICHUE HEOOXOJMMBIX PACYETOB C MCIOJIB30BAHUEM COBPEMEHHBIX
CPEACTB BHIYMCIUTEILHON TEXHUKHU.

I') OGy4denne u arrecTaiys 00CITy>KHBAIOIIETO IMePCOHAIA CIICIIUATUCTOB.

9.5 Onncanue nmokaszaresieii U KpUTepHeB OLEHUBAHHUS KOMIETEHLHIl Ha
Pa3jJMYHBIX JITanax WX (OPMHUPOBAHHUS, ONHCAHME IIKAJ OLUEHUBAHUSA [JIsl

0aJIbHO-PETHHTOBOI OLIEHKH

XapaKTepI/ICTI/IKa ITKaJI OLICHUBAHU:A IIPUBCACHA HHUIKC!

1. Jlna oueHuBaHusi cHOPMUPOBAHHOCTH KOMIETEHIIMI 0O0yd4aromerocss Ha
WHTEPAKTUBHBIX JIGKIIMOHHBIX M TMPAKTHUYECKUX 3aHATUSAX C mnomomisio BPC

HCIIOJIB3YCTCA MCTOAMKA IIPUBCACHHAA B HH)KGCJ]GI[YIOHIGﬁ Ta6JII/IHe

PaTuo3IEKTPOHHOM
000pyIOBaHUH,
HCIIOJIb3yEMOM B
rpak/1aHCKOW aBUallMU

PaIHO3IeKTPOHHOM
obopynoBaHuH,

HCTIOJIb3YEMOM B TPaXKIaHCKOM
ABHALINY;

HOCTPOEHHOM Ha 0aze
AHAJIOTO-TUCKPETHBIX U
M(POBBIX CXEM

anmnaparypsl, IIOCTPOSHHOH Ha
0a3e aHaAJIOTrO-TUCKPETHBIX U
UPPOBBIX CXEM

Kpurepun [TokazaTenu OnurcaHye NIKajabl OLCHUBAHUS
3HaTh: 3HaeT OCHOBBI U 5 0amioB - 3acily’)KWBaeT CTYJEHT,
- OCHOBBI 1 OCOOCHHOCTH 0COOCHHOCTH 3KCILTyaTalluH 00HapYKUBILIHUH BCECTOPOHHEE,
9KCIUTyaTalluy anmnapaTypsl, | anmaparypsbl, IOCTPOSHHOH HAa | CHCTEMaTH4YecKoe 3HaHHe y4eOHOro
MOCTPOEHHOM Ha 0a3e 0ase aHAJIOrO-IUCKPETHBIX U IPOrPaMMHOT0 Marepuaa,
aHaJIOTO-TUCKPETHBIX U UPPOBBIX CXEM. CaMOCTOSITETILHO ~ BBIMTOJHUBIIUHA
MUPPOBBIX CXEM. BCE NpeAyCMOTPEHHEIE

IporpaMMoOi  3aJaHus, TIyOOKO
- IPUHIHAITBI 3HaeT MPUHIKTIBI YCBOMBILHMN OCHOBHYIO JIATEPATYPY
(YHKLIMOHUPOBAHUS (YHKIMOHUPOBAHUS M 3HAKOM C  JOMOTHATCIHHOMN
MHUKPOTPOIIECCOPHBIX U MHUKPOTIPOIIECCOPHBIX H JHTEpaTypoil,  PeKOMEHIOBAHHOI
IpOTpaMMHpPYyCMBIX IpOTpaMMHPYCMBIX IPOrpaMMOii, aKTUBHO pabOTaBLIUi
JIOTHYECKHUX YCTPOHCTB JIOTHYECKHUX YCTPOUCTB Ha NPaKTHYECKIX 3AHATHSAX,
HPUMECHICMBIX B HPUMECHSACMBIX B MOKa3aBIINi CHCTEMAaTHYECKUI

XapakTep 3HAHWW MO NUCLUILIUHE,
JOCTATOYHBIM  JJId  JaJIbHEHIen
y4eObl, a TakKe CIIOCOOHOCTh K HUX
CaMOCTOSITEIbHOMY  TIOTIOJIHEHHUIO,

OTBET OTJIINYACTCA TOYHOCTBIO
- OCHOBBI U OCOOEHHOCTH 3HaeT OCHOBBI n

HCIIOJIb30BAaHHBIX TEPMUHOB,
OKCILUTyaTalluu amnmapaTtypsl, 0COOEHHOCTH OKCILTyaTalluu

Marepuall n3jaaracTcs

MIOCJIE/IOBATENHLHO U JIOTHYHO.
4 Gamma - 3acimyXKMBaeT CTYJAEHT,
OOHAPYKUBIIHIA J0CTaTOYHO
MOJTHOE 3HaHUE y4eOHO-




Kpurepun

IToxa3zaTenu

Onucanue MIKajbl OLICHUBAaHMs

- COBpEMEHHYIO aHaJIoro-
TUCKPETHYIO U UG POBYIO
3IIEMEHTHYIO 0a3sy,
UCTIONB3YEMYIO B
PanOAIEKTPOHHBIX
crcTeMax rpaXaaHCKON
aBUALINH.

3HaAeT COBPEMEHHYIO
aHaJIOTO-TUCKPETHYIO 1
U POBYIO JIEMEHTHYO 0a3y,
UCTIOJIE3YEMYIO B
PaIOAIEKTPOHHBIX CHCTEMAX
IPaXIaHCKOM aBHAIIHH.

- COBPEMEHHYIO aHaJI0ro-
JTUCKPETHYIO U IIM(POBYIO
3JIEMEHTHYIO 0a3y,
HCTIONIE3YEMYIO B
PaAMOAIEKTPOHHBIX
CcHUCTeMax Irpak JaHCKOU
aBUAITIHL.

3HaeT COBPEMEHHYIO
aHaJIOrO-TUCKPETHYIO 1
(G POBYIO IIEMEHTHYIO 0a3y,
UCTIOJIB3YEMYIO B
Pannod3NeKTPOHHBIX CHCTEMAaX
TpaxJaHCKOM aBUAIIUM.

Ymern:
- aHaIM3UPOBaTh paboTy, B
TOM YHCJIE CAMOCTOSITEIHHO

YMeeT aHanmu3upoBath padory,
B TOM 4YHCJIE CaMOCTOSITEIbHO
U MHAWBUAYAJIbHO, OCHOBHBIX

1 UHOUBUIYAJbHO, Y3JI0B Panuo3IeKTPOHHOM
OCHOBHBIX Y3JI0B anmaparypsl, MIOCTPOCHHOW ¢
panuo3IEKTPOHHOM UCIIOJIb30BaHUEM aHaJoro-
anmaparypsl, IOCTPOSHHOH € | AMCKPETHBIX, IU(POBBIX,
HCTOJIb30BaHUEM aHAJIOTO- MHUKPOIPOLIECCOPHBIX u
JVCKPETHBIX, HUPPOBBIX, IIPpOrpaMMHUPYEMBIX
MHUKPOIIPOLIECCOPHBIX U YCTpPOMCTB.
MPOTPaMMUPYEMBbIX

YCTPOMCTB.

- IPUMCHATHb TEXHUKO- Ymeer MMPUMCHATb TCXHUKO-
9KCIUTyaTallMOHHbIE 9KCIUTyaTallMOHHBIE
XapaKTePUCTUKU XapaKTepUCTUKU TUCKPETHBIX

JUCKPETHBIX 2JICMCHTOB JIJIA
CXEMOTEXHUYECKOI'O aHaIN3a
Panno3NEeKTPOHHBIX
YCTPOMCTB.

3JIEMEHTOB ISl
CXEMOTEXHUYECKOr0 aHaIu3a
Panno3IEKTPOHHBIX
YCTPOMCTB.

- aHAJTM3UPOBATH PaboTY, B
TOM YHUCJI€ CAMOCTOSITETIHLHO
Y MHIWBUYaIbHO,
OCHOBHBIX Y3JIOB
PaArOIEKTPOHHOM

YMeer aHanuzupoBaTh padoTy,
B TOM YHCJIE CAMOCTOSTEIEHO
Y WHVBHYAIBHO, OCHOBHBIX
y3JI0B PaIN03IEKTPOHHON
anmnapaTtypsl IOCTPOEHHOU C

annaparypsl IOCTPOEHHOH ¢ | UCII0JIb30BAaHUEM AHAJIOIO-
HCIOJIb30BaHUEM aHAJIOTO- JUCKPETHBIX, NP POBBIX,
JTUCKPETHBIX, HU(PPOBBIX, MHUKpPOIIPOLIECCOPHBIX U
MHUKPOIIPOIIECCOPHBIX H MPOrpaMMHUPYEMBIX
MIPOTPaMMHUPYEMBIX YCTpPOMCTB.
YCTPOWCTB.
Bnapers: Bnaneer METO/IaMHU u
- METOAaMH M METOJIMKaMHU | METOAHKAMHU pacuera
pacdera XapaKTEepPUCTUK | XapaKTePHCTUK aHaJIoro-
aHaJIOrO-JUCKPETHBIX W | IUCKPETHBIX H  LU(PPOBBIX
M(POBHIX yCTPOUCTB. YCTPOMCTB.

NpOrpaMMHOr0  MaTepuajna, He
JIOIyCKaroUIui B OTBETE
CYIIECTBECHHBIX HETOYHOCTEH,
CaMOCTOSITEIIBHO BBIIIOJIHUBIINI
BCE MIPENYCMOTPEHHBIE
MpOrpaMMoOM 3aJlaHusl, YCBOMBILINN
OCHOBHYIO JTUTEPATYPY,
PEKOMEHJOBAaHHYK)  IPOrPaMMOM,
aKTHUBHO paboTaBIIHIA Ha
MPaKTUYECKUX 3aHATHUSX,
MOKa3aBILINI CHCTEMAaTUYECKUN

XapakTep 3HaHWWA MO IHCLMIUIMHE,
JOCTATOYHBIM  JJIs  JaJibHEHIIeH
y4eObl, a TaKKe CIIOCOOHOCTh K UX
CaMOCTOSITEJIbHOMY MOMOJHEHUIO.

3 Oamra - 3aciy)KMBaeT CTYIEHT,
0OHapYXMBIINUH 3HAHUE OCHOBHOTO
y4e0HO-TIPOTpaMMHOTO MaTepHaia

B 00béMe, HEOOXOAUMOM IS
IajbHENIIEH y4aeObl u
MpeICTOSIIEH paboTsI o
npodeccuy, He  OTIUYABLIMICS
aKTUBHOCTBIO Ha IPAKTHYECKUX
3aHATHSIX, CaMOCTOSATENLHO
BBIIOJITHUBILIHH OCHOBHEIE
MPEyCMOTPEHHBIC MIPOrpaMMOi
3aJlaHus, YCBOMBIIHH OCHOBHYIO
TUTEpaTypy, PEKOMEHIOBAaHHYIO
MPOTPaMMOW, OJIHAKO
JIOITYCTUBILINN HEKOTOpBIE
MOTPENTHOCTH TIPH WX BBITOTHEHUH
M B OTBETE HA DJK3aMeHE, HO
o0mamaronuii HEOOXOIUMBIMH
3HAHUSAMHU JUIS  YCTPAaHEHHUS TOJ
PYKOBOACTBOM IIpeTio1aBaTems

JONYIIEHHBIX MOTPEITHOCTEN

2 Oanna - BBICTABISICTCS CTYJCHTY,
oOHapyXHBIIEMYy  IMPOOENbl B
3HaHUSAX WM OTCYTCTBHE 3HAHUM
MO 3HAYUTETHLHON YacTH OCHOBHOTO
y4e0HO-TIPOTPaMMHOT0 MaTepHaia,

HE BBITIOJIHUBILIEMY
CaMOCTOSITETTFHO

MPEAYCMOTPEHHBIE  IPOTPaMMO¥
OCHOBHBIE 3aJJaHUsl, IOMYCTUBLIEMY
MPUHIUITHAIGHEIE ~ OIMIMOKA B
BBITIOJIHCHUHA  TIPETyCMOTPEHHBIX
porpamMmoit 3a/laHul, HE
oTpaboTaBIIeMy OCHOBHBIE
MPaKTUYIECKUE

3aHATHS, JIOTTYCTHUBIIIEMY
CYILIECTBEHHBIE OMMOKK  TIpH
OTBETE, W KOTOPHIM HE MOXKET




Kpurepun

IToxa3zaTenu

Onucanue MIKajbl OLICHUBAaHMs

- SI3BIKAMH U CHCTEMaMHU
IpOrpaMMUPOBAHHUS B
00beMe IPUTOJHOM IS
HACTPOIKH, 00CTY)KUBAHUS U
AKCIUTyaTaluH
PaIOTEXHUYECKHX CPE/ICTB
Y CPEJICTB CBSI3H,

Bnageer
CHCTeMaMH
POrpaMMHUPOBaHUSI B 00BbEME
OPUTOJHOM JUIS HACTPOMKH,
o0cIyXKUBaHU u
9KCIUTyaTaluu
pPanIuOTEXHUYECKUX CPEACTB M

A3bIKAMHU n

MECTa OTKa3a W BBIIBJICHUSA

IIOCTPOCHHBIX C CPEICTB CBSA3M, IOCTPOCHHBIX
HCIOJIb30BaHUEM c UCIIOJIb30BaHUEM
MUKPOIIPOLIECCOPHBIX U MHUKPOTIPOLIECCOPHBIX u
MIPOTPaMMUPYEMBIX IPOTrPaMMHUPYEMBIX
JIOTHYECKHUX YCTPOMCTB. JIOTUYECKHUX YCTPOUCTB.

- MeToAaMM ompeneneHus | Bmageer METOJaMH

OIMpeAcCICHUA MCECTa OTKa3a U

MIPOIOIKHUTE obyueHne HIH
OPUCTYIUTh K TpodeccroHanbHOM
eSITeIbHOCTH 0e3
JIONOJIHATENBHLIX — 3aHATHH 110
COOTBETCTBYIOIICH AUCIUTLIHHE.

1 OGamn - Her oTBera (OTKa3 OT

OTBETa, TIPEACTABICHHBI OTBET
MOJHOCTBIO HE TIO  CYIIECTBY
COJICPKAHXCSI B
9K3aMEHALMOHHOM 3aJlaHuu
BOIIPOCOB).

OTKa3aBIICTO 3JICMCHTA BBISBJICHUA OTKa3aBUICTO

OJICMCHTA

2. MakcuMabHOE KOJMYECTBO 0aJUIOB, TTOJYICHHBIX KaK 3a 3a4eT, TaK U 3a4eT
¢ orieHKoi — 30. MuHMMabHOE (3aUeTHOE) KOJIMYECTBO 0alToB («3aueT caan») — 15
OaILIoB.

HeynoBneTBOpUTENbHOM cllauell Kak 3a4eTa, Tak U 3a4eTa C OLICHKON CUUTAETCS
olleHKa MeHee 15 GamoB. [Ipu HeyAOBIETBOPUTENHHON Cllaye 3adeTa M 3adera C
OLICHKOM WJIM HEABKE 110 HEYBAXXKUTEJIBHOW NMPUYMHE KaK 3a4eTa U 3a4€Ta C OLECHKOU
AK3aMEHAIMOHHAs COCTABIISIONIAsl MPUPABHUBAETCS K HYJII0. B 3TOM ciiydae cTyAeHT
B yctaHoBiieHHOM B CIIOI'Y I'A mopsinke 00si3aH nepeciarh 3a4er.

OneHka 3a 3a4eT BBICTABIISIETCS KaKk CymMMa HaOpaHHBIX OAJIJIOB 32 OTBETHI Ha
Tpu Bompoca Owmiera. OlleHKAa 3a 3a4eT C OLEHKON BBICTABISAETCS Kak CymMMa
HaOpaHHBIX 0aJJIOB 32 OTBETHI HA JIBa BOMpPOCa OMIIETA U 32 PEIICHHE 3a1aUu.

OTBeTHI Ha BOMPOCKHI OUJIETA MO pe3yJibTaTaM ceMecTpa (WM BCel JTUCHUTUIUHBI
JUIS1 DK3aMEHA) OLIEHUBAIOTCS CIICAYIOIIMM 00pa3oMm:

— [ 6ann: OTCYTCTBUE MPOAEMOHCTPUPOBAHHBIX 3HAHUN M KOMIIETCHIINI B
pamKkax 00pa3oBaTeNLHOTO CTaHAapTa (HET OTBETA HA BOIIPOC) MJIM OTKAa3 OT OTBETA;

— 2 6anna: HET YIOBJIETBOPUTEIHHOTO OTBETa HAa BOMPOC, JEMOHCTPAIIHSI
dbparMeHTapHbIX 3HAaHUW B paMKax o00pa3OBaTENLHOTO CTAaHAApPTa, HE3HAHHE
JIEKIIMOHHOTO MaTepuarna;

— 3 o6anna: HET YIOBICTBOPUTEITHLHOTO OTBETAa Ha BOMPOC, MHOTO
HaBOJIAIIMX BOMPOCOB, OTCYTCTBUE OTBETOB IO OCHOBHBIM IOJOKEHUSIM BOIIPOCA,
HE3HaHME JIEKIIMOHHOT'O MaTepuania;

— 4 6anna: OTBET yAOBJICTBOPUTEIIbHBIN, OILICHUBACTCS KaK MUHHUMAJIbHO
HEOOXOJMMbIC 3HAHUS 10 BOMPOCY, MPHU ATOM IOKA3aHO XOTS Obl MUHUMAJIBHOE
3HaHME BCEX pa3JleJIOB BOIpOca B Mpejenax JIEKIMOHHOro martepuana. [lpu stom
CTYICHTOM  J€MOHCTPUPYETCS  JIOCTaTOYHBIM 00BEM 3HAHMM B  pamKax
00pa30BaTeIbHOTO CTAHAAPTA;

— 5 6annos: OTBET YJOBIETBOPUTEIbHBIN, IOCTATOYHbIE 3HAHUSA B 00BbEME
y4eOHON TpOrpaMMbl, OPUEHTHUPOBAHHBIC HA BOCHPOW3BEACHHUE; HCIOJIH30BAHME



HAay4YHOW (TE€XHUYECKOW) TEPMHUHOJIOTUHU, CTHJIMCTUYECKH TPAMOTHOE, JIOTUYECKU
MIPAaBUJIBHOE U3JI0’KEHUE OTBETA HA BONPOCHI, YMEHHE JIENIATh BBIBOBI,

— 6 6ann06: OTBET YJOBJICTBOPUTEIBHBIN, CTYACHT OPUEHTUPYETCA B
OCHOBHBIX AacCIIeKTaxX BOIPOCA, JEMOHCTPUPYET IOJHBIE U CUCTEMATU3UPOBAHHBIC
3HaHMS B 00beMe yueOHOM MpOorpaMMBl;

— [ 6annos: OTBET  XOPOUIMH, HO  CTYIEHT JIEMOHCTPHUPYET
CUCTEMATU3UPOBaHHbIE, TIIyOOKHE W TOJHBIE 3HAHMS IO BCEM pasjeiiaM y4deOHOMU
MPOTrpaMMbl, HO TPEOOBAIKNCH HABOIAIINE BOTIPOCHI;

— 8 b6annos: OTBET XOPOIIH, OTBETOM JIOCTATOYHO OXBAY€HBI BCE pa3ieibl
BOIIPOCA, C€AMHUYHBIC HABOASIIUE BOMPOCHI, CTYACHT JIEMOHCTPUPYET CIIOCOOHOCTH
CaMOCTOSATEIILHO PeIIaTh CIOXKHBIC MPOOJIEMBI B paMKaX Y4€OHOU MPOTpaMMBI;

— 9 6annog: cucteMaTU3UpPOBaHHbIC, TITyOOKHE U MOJIHBIE 3HAHUS MO BCEM
pazzenam y4yeOHOU MporpaMMbl; CTYIAEHT IEMOHCTPUPYET CIOCOOHOCT;

— 10 6annos: OTBET Ha BOIPOC IOJIHBbINA, HE OBUIO HEOOXOJUMOCTH B
JIOTIOJIHUTEIIbHBIX (HaBOIAIIUX BOIIPOCax); CTYZIEHT MOKa3bIBAET
CUCTEMATU3UPOBAHHbIE, TIIyOOKHE W TIOJHBIC 3HAHHUS IO BCEM pasjeiaM y4eOHOU
MPOrpaMMbl, CaMOCTOSITEJIbHO W TBOPUYECKH pEIIAeT CJIOXKHBIE TPOoOJIeMbl B
HECTaHJapTHON CUTYyallMM B paMKaxX Y4eOHOW MpOrpamMMbl, a TAaKKe JEMOHCTPUPYET
3HAHMS 10 TTPOOJIEMaM, BBIXOISIINM 32 €€ MPE/IeIbl.

9.6 TunoskIe KOHTPOJIBHBIC 3a/ITaHUA IJIA MPOBCACHUA TCKYIIECIro KOHTPOJISA
H HpOMe)KyTO‘{HOﬁ arrecralmu 1o uToramMm Oﬁy‘-leHl/Iﬂ o AMCIOMIIJIMHE

IIpumepHBbIi epeYeHb TEOPETHYECKUX NMPOrPAMMHBIX BOIIPOCOB
BBIHOCHMBIX Ha 3a4eT nocJje usy4enus Pasznena 1. Ananorosasi m uuposast
CXeMOTEeXHHUKA:

1 OnepauuoHHBIE YCWIHTENIH YCTPOMCTBO W NpuHUMN neuctBusA. Jlaiite
ONpENEIICHNE OINEPAlHMOHHOMY YCWIMTENH. llepeuncnure ero CBOWCTBA, YKaKWTE
0o0JacTh MNPHUMEHEHUS M OCOOEHHOCTH JKcIulyaTaluu. F300pa3ute ycioBHOE
rpadguueckoe 0003HAUEHUE ONEPALUOHHOTO YCWIHTENS U PACKPOHTE CMBICI
0003HaueHui Ha HeM. PackpoiiTe 0COOEHHOCTh MUTAHUS OMEPALMOHHOIO YCHIIUTENS
U YKOKUTE NpeebHble 3HaUeHNs BeaU4MH. [losicHUTe, B 4eM COCTOUT OCOOEHHOCTh
IKCILTYyaTaLlMK ONEPAMOHHBIX YCHIIUTEIEH.

2. OCHOBHBIE IKCILTYyaTAlIMOHHO-TEXHUYECKUE XapaKTEPUCTUKNA ONEPALMOHHBIX
ycunurene.  Packpollte  NOHATHE  CIEOYIOIIMX  OCHOBHBIX  XapaKTEPUCTHUK
OTNEPAIOHHOTO YCHJIMTENS: KOA(PQGUIUEHT YCWICHHS, 4YacTOTHAas KOpPpEeKLus,
BXOJIHO€ COIIPOTUBJIEHUE, BBIXOJHOE COINPOTHUBIICHHE, PA3HOCTh BXOJHBIX TOKOB,
HaIPSHKEHUE CMEIICHMS], CKOPOCTh HApACTAHMSI BBIXOJHOIO HANPSIKEHUA. Y KAKUTE, B
KAKUX CIy4asX KaK[bIi U3 MepeuncIeHHBIX MapaMeTPOB OMEPALIMOHHOTO YCUIUTEIS
OKa3bIBA€T CYIECTBEHHOE BJIMSHUE Ha pPabOTOCIOCOOHOCTh ABHAIMOHHOIO
Paauo3JIEKTPOHHOTO 000PYI0BAHMUS.

3. CXemMOTeXHHMKa ONEpPalMOHHBIX yCUIUTeNed. ba3zoBble  BKIHOYEHUS
OINEpaLlMOHHBIX YCWINTEIEH, OCOOEHHOCTH X HJKCIulyaTanuu. HHBepTupyrommuit
YCWINHTEIb Ha ONEPALMOHHOM  ycunuTene. Hadeprure NpHHIMNMAIBHYIO
AIEKTPUYECKYIO CXEMY, IOSCHUTE HA3HAYEHUE BJIEMEHTOB, OINHILIWTE IMPUHLMII



paboThl, MOKAXKHUTE ITyTH MPOTEKAHUS TOKOB, 3aIUIINTE MAaTEMAaTUYECKOE BBIPAKEHHE
JUTsL TEOPETHYECKOro pacueTa koddduuuenta ycwienus. [lepeuuciante 10CTOMHCTBA
U HEJOCTaTKM HHBEPTUPYIOIIETO YCHIIUTENS. YKaXHUTe 00JacTh MPUMEHEHHUS HU
O0COOEHHOCTH dKCILTyaTaIUu.

4 CxeMOTexXHHMKa OMEpalMOHHBIX ycwiuTened. ba3zoBeie  BKIIOUEHUS
OTEpAllMOHHBIX YCUJIMTENIeH, 0COOCHHOCTH MX 3KCIuTyaTanuu. HewHBepTupyroumi
YCWINTENIb Ha  ONEpallMOHHOM  ycuiuTene. Hadeprure NpUHIMIHAIBHYIO
AIEKTPUYECKYIO CXEMY, IOSICHUTE HA3HAYEHUE BJIEMEHTOB, ONMIIUATE IMPUHLIHUII
paboThl, MOKAXKHUTE ITyTH MPOTEKAHUS TOKOB, 3aIHUILIMTE MAaTEMAaTUYECKOE BBIPAKECHHE
JUISL TEOPETUYECKOro pacueta koddduunenta ycunenus. [lepeuncianre 10cTOMHCTBA
U HEJOCTATKH HEMUHBEPTHUPYIOIIETO YCHIUTENS. YKaXUTe 00JacTh MPUMEHEHUS U
0COOEHHOCTH AKCILTyaTaluu.

5 MHurerparop Ha omnepauMoHHoOM ycwiurtene. [losgcHHTE OCHOBHOE
(GYHKIIMOHAJIbHOE Ha3HaueHWe HHTerparopa. HauepTure cxemy 3IEKTPUUYECKYIO
IPUHIUINAIBHYIO, ONUIIUTE HA3HAYEHUE DIEMEHTOB U HAUEPTUTE CUTHAJ Ha BBIXOJIE
CXeMbl IIpM 3aJaHHOM CHUTHaJle Ha ee Bxoxe. llpuBeaure OCHOBHBIE
DKCILTYyaTAllMOHHO-TEXHUYECKUE XApaKTEPUCTUKHU ONKCBIBAEMON CXEMBI.
[lepeuncinre TOCTOMHCTBA M HEIOCTAaTKA CXEMbl MHTETpaTopa Ha OIEpPalMOHHOM
YCWINTENE 110 CPaBHEHUIO CO CXEMOM HMHTErparopa Ha MACCUBHBIX 3JIEMEHTax.
VYKaxure, B KAKUX PpAJUOTEXHUYECKHX CHUCTEMAX TPaKJaHCKOW aBHALMU
MPUMEHSIOTCSI HHTETPaTOPhl HA ONEPALIMOHHBIX YCUITUTEISIX.

6 OYHKIMOHAJIbHBIE 3JIEMEHTHI U YCTPOMCTBA HA ONMEPALMOHHBIX YCHUIIUTENSX.
WurerpupoBanue u quddepenurponanue. IlosicHuTe npuHUKN paboThl HHTErpaToOpAa.
HaueptuTe nmpuHIMMUATBHYIO JEKTpHUEcKyto cxeMy RC-umHTEerpaTopa u mosiCHUTE
OpyUHIMO ee padoTel. Haueprute MNPUHIUOUANBHYIO SJIEKTPUUYECKYID CXEMY
MHTErpaTopa Ha ONEPALMOHHOM YCUJIUTENE, MOSCHUTE HA3HAYEHUE HIIEMEHTOB,
ONMUILINTE TNPUHUUI PaOOTHI, YKKUTE MyTH TMPOTEKAHUS] TOKOB. 3alMIINATE
MaTeMaTHUYeCKUE  BBIpaXEHUS s  NepefaToyHol  (QyHKUMH  MHTErparopa.
[lepeuncnure JOCTOMHCTBA M HEAOCTAaTKU, YKaXXUTE OCOOEHHOCTH SKCIUTyaTalluu
pPazvodJIEKTPOHHOTO 000PYI0OBAaHUS C UHTErPATOPAMHU CUTHAJIOB.

7 OYHKUHMOHAIBHBIE DJIEMEHTHl U YCTPOMCTBA HA ONEPALUOHHBIX YCUIIATEIISIX.
UnrterpupoBanne u  auddepeniupoanue. [loscHure mpuHIUMNn  pabOThI
muddepennmaropa. HadeptuTe nNpUHIMNHATRHYIO JJIeKTpuueckyto cxemy RC-
muddepeHnraropa U NOSICHUTE MPUHLMI ee padoThl. HauepTure mpuHIMIHAIBHYIO
ANEKTPUUECKYIO cxeMy aud@epeHnnaropa Ha OnepauoOHHOM YCUJIUTENE, TOSICHUTE
HA3HAUYEHUE DBJIEMEHTOB, OMMILIUTE MPUHIUI PaOOThI, YKAKHUTE MYTHU MPOTEKAHUS
TOKOB. 3aluIIMTe MaTeMaTHYECKUE BbIPAKEHUS I MepeJaTOuHON (DYyHKIHMH
mupdepenunaropa. Ilepeuncnaure  AOCTOMHCTBA W HEJOCTATKH,  YKaXHUTeE
O0COOEHHOCTH AKCILTyaTal|H PaZMOA3IEKTPOHHOTO 000pyI0BaHUS C
nuddepeHnmaropaMu CUTHAJIOB.

8 AHaJIOroBbIE KOMITAPATOPHI. Y CTPOMCTBO U MPUHIIUI AEHCTBHS KOMITAPATOPOB
HampspkeHus.  Jlaiite  ompenesieHWe  aHaJoOroBOMYy  KOMIAparopy. 3aluILHTe
MaTEMaTUYECKyl0 MOJENb, OIKCHIBAIOIIYI0 MPUHUUII JEHCTBHUS AHAJIOTOBOIO
komnaparopa. M3o0pasute ycinoBHOe rpaduueckoe 0003HAYEHHE AaHaJOTOBOTO
KoMIiapaTopa. HauepTuTe ynpoUmIEHHYI0 CTPYKTYPHYIO 3JIEKTPUYECKYIO CXEMY



KOMITapaTopa HanpspbkeHusa. ONUIINTE 3HAYEHUE 3JIEMEHTOB M IMOSCHUTE MPUHLHAIL
paboThl. YKaXUTE TOCTOMHCTBA M HEIOCTATKU aHAJIOTOBBIX KOMITAPATOPOB.

9 AmnanoroBeie kommapatopbl. Kiaccudukanuss v NpUMEHEHHE aHaJOTrOBBIX
KoMIiapaTopoB. [IpuBenure Kpartkyro KiacCU(PHUKAlMIO aHAJIOTOBBIX KOMITAPATOPOB
NPUMEHSEMbIX B aBUAIIMOHHOM PpaguO3JIEKTPOHHOM oOopyaoBanuu. IlpuBenure
BApUAHTHl TMPUHIMIHUATBHBIX DSJEKTPUUYECKUX CXEM, B KOTOPBIX HCIOIb3YIOTCS
aHaJIoroBble KoMIapaTopbl. ONMUIIUTE NPUHIUIT pabOThl OJTHOM U3 CXEM, MOSCHUTE
Ha3HAYEHHE HJIEMEHTOB, BXOJAIIUX B Hee. [lepeuncianTe OCTOMHCTBA U HETOCTAaTKU
CXEMBI.

10 AHaJIOrOBBIE KOMIIapaTophl. OKCIUTyaTalMOHHO-TEXHUYECKUE
XapaKTEPUCTHKN AHAJIOrOBBIX KOMMApaTopoB. PackpoiiTe NOHATHE CHENYIOUX
OCHOBHBIX XapaKTEPUCTUK aHAJIOTOBBIX KOMIIAPATOPOB: CONPOTUBIIEHUE B OTKPBITOM,
BKIIFOYEHHOM  COCTOSIHUM, TOK YTEUYKM KaHajla, OBICTpOJEHCTBHE, BpeMs
NEPEKIIIOUEHUSI, HOMHUHAJIbHBIE  3HAUEHUS  MUTAIOIMX  HANOpsDKEHUH,  TOK
noTpeOJIeHUs,, MaKCUMaJbHO JONYCTUMOE 3HAaY€HHE TOKa dYepe3 KOMMYTaTop,
JMana3oH JOMYyCTUMbIX 3HaYEHUI BXOJHOTO (BBIXOJAHOIO) HAMPSKEHUS. Y KaXUTE, B
KaKMX CIIy4dasx KaKIbld U3 MEPEUMCIICHHBIX apaMeTPOB aHAJIOrOBOTO KOMMYTaTopa
OKa3bplBa€T CYUIECTBEHHOE BIMSHHE Ha PpabOTOCHOCOOHOCTh ABHUALMOHHOIO
PaZMORIIEKTPOHHOTO 00OPY10BaHUSI.

11 AHanoroBble KIIIOYM. AHAJIOrOBbIE KJIIOYM Ha IIOJIEBBIX TPaH3UCTOpaXx.
[losicauTe, I 4Yero  NPUMEHSIOTCS — aHAJIOroBble  KiIroud.  Haueprture
NPUHIUIUAIBHYIO 3JEKTPUYECKYI0 CXEMY aHaJIOTOBOIO KJI0Ya Ha IOJIEBOM
TpaH3ucTope 000N cTpyKTyphl. [losicHuTe Ppuznyueckue mpouecchl, NPOTEKAOIIUE B
CXeME€ B MOMEHT MEpEKIIOUEHUs. YKaKUTe MyTH NpoTekaHus Toka. llpuBenure
OCHOBHBIE  JKCIUTyaTallMOHHO-TEXHUYECKUE  XapaKTePUCTUKH  TEPEUUCIIHTE
JIOCTOMHCTBA U HEJTOCTATKHU.

12 Ananoroseie  kimoun. [lpocrteifue aHanoroBble KOMMYTATOpPhI  Ha
UHTETpaJIbHbIX MHUKpocxeMax. [losicHuTe, [UIsi 4Yero MPUMEHSIIOTCS aHaJIOTOBbIE
KoMMmyTaTopbl. M3o0pa3ute ycnmoBHOEe rpaduyeckoe 0003HAUEHHE MUHUMYM JBYX
TUIIOB AaHAJIOTOBBIX KOMMYTAaTOPOB Ha MHTErpajbHBIX MHUKpocxeMax. Onummre
npuHLOUN paboThl Jr0boro u3 HuX. [lepeuncnure OCHOBHBIE 3KCIUTyaTallMOHHO-
TEXHUYECKHE MapaMeTpbl  aHaJOroBbIX KOMMYTAaTOpPOB Ha  HHTErpajbHbIX
Mukpocxemax. Ilepeuncnure AOCTOMHCTBA M HENOCTATKH. YKaKUTE OCOOEHHOCTU
aBUALIMOHHOTO  PaJUO3JIEKTPOHHOTO  O0OpyAOBaHHUS, B  COCTaB€ KOTOPOIO
UCIOJIb3YIOTCSl aHAJIOTOBBIE KOMMYTATOPBI.

13 Ananoro-uudpossie npeodpazoBarenu. [losicHuTe, AJi1 4ero UCHOJIb3YIOTCS
aHanoro-uudposeie mnpeoOpa3zoBarenu. Ilepeuncinure M packpoilTe OCHOBHbBIE
XapAKTEPUCTUKHU aHaJIoro-1U(PPOBHIX npeobdpazoBaresne. Hauepture
MPUHIUNHATBHYIO 3JIEKTPUUECKYI0 CXEeMY aHaJIoro-1u@poBoro mpeodpazoBaTes ¢
napajulebHBIM TpeoOpa3zoBaHueM. Packpoiite Ha3HaueHUE 3JEMEHTOB, NMPUBEAUTE
OCHOBHBIE MaT€MaTHUECKHE BBIPAXKECHUS U OMUILKTE TpUHLHUI padoThl. [lepeuncnure
JIOCTOMHCTBA U HEJTOCTATKHU.

14 Ananoro-uugpossie npeoOpa3zoBatenu. [loscHuTe AN YEro MCMOIB3YIOTCS
a"anoro-uudpoBsie npeoOpazoBatenu. [lepeuncnaure ©u packpoilTe OCHOBHBIE
XapaKTepUCTHKU aHaIoro-uu@poBbIX mpeodpaszoBateneil. HauepTute cTpyKTypHYIO



AIIEKTPUYECKYIO CXeMY aHaJIOTO-IIU(PPOBOro MpeoOpa3oBaTess ¢ MOCIeA0BATEIbHBIM
npeoOpazoBareneM. PackpoiiTe Ha3Hau€HHE OCHOBHBIX D3JIEMEHTOB CTPYKTYpPHOU
CXEMBbI U OMHUIIUTE MPUHIUI padoThl. [lepedncnure JOCTOMHCTBA U HEAOCTATKH.

15 Iudpo-ananorossie mpeodpazonatenu. [loscHuTe Ha3HaYEHUE, IEPEUUCIIUTE
U PACKpONTE OCHOBHBIE XapaKTEPUCTHKU aHAIOTO-UU(POBBIX MpeoOpa3zoBaTeieil.
[TosicauTe mpuHIMI TpeoOpa3oBaHus HU(PPOBBIX CUTHAIOB B aHAJIOTOBBIE, 3AMUIIUTE
MaTEMaTUYECKUE BBIPAKEHUS TOSICHSIONME MPUHIUI paboThl. YKaXKHUTE THUIIbI
aBUAIMOHHOTO PATUO3JICKTPOHHOTO 00OpyAoBaHUs (OOPTOBOrO W HA3EMHOTO), B
KOTOPOM HCIOJIB3YIOTCS ITU(PO-aHATIOTOBbIE MPEOOPa30BaTEIH.

16 Hudpo-ananorossie mpeodbpazoparenu. [loscHuTe Ha3HAYCHHE, IEPEUNCITUTE
U PacCKpOWTE OCHOBHBIE XapaKTEPUCTHUKU aHAJOro-IU(pOBBIX IMpeoOpa3oBaTemneil.
HaueptuTe mNpUHIMIHMATBHYIO  JIEKTPUUYECKYI0 CXeMy [H(]po-aHaTIOTOBOTO
npeoOpas3oBatTensi C BECOBOM pe3ucTuBHOM Matpuiieil. IloscHuTe Ha3zHaueHHE
AJIIEMEHTOB, OMUIIUTE MPUHIIUI paboThl. [lepeuncnure TOCTOMHCTBA U HEJIOCTATKHU.

17 LUudpo-ananorossie mpeodpazoBatenu. [loscHuTe Ha3HaYEHUE, IEPEUUCIIUTE
U PACKpONTE OCHOBHBIC XapaKTEPUCTHKU aHAIOTO-UHU(POBBIX MpeoOpa3zoBaTeicil.
Hayepture NpUHIMIUATBHYIO  DJIEKTPUUECKYI0 CXeMy  LU(pO-aHATIOroBOTO
npeoOpazoBarensi ¢ pesuctuBHoi Matpuieit (R-2R). Tlosicaute HaszHaueHue
AJIEMEHTOB, OMUIINTE NMPUHIUIT paboThl. [lepeunciure TOCTOMHCTBA U HEJTOCTATKH.

18 IlpencraBnenue uncen B udpoBoil saekTpoHuke. [losicHUTEe B 4eM COCTOUT
CYTh IBOMYHOTO KOJUPOBAHUS. 3alHIINTE MOJIWHOM, OMMMCHIBAIOIINI JTF000€ YUCIIO B
m000i1 cucreme cuucnenus. [Ipeacrasnenue uucen B (popme ¢ PUKCUPOBAHHON U
riaBatonield 3ansto. IlepeuncianTe DOCTOMHCTBA M HEOOCTATKU KaxkI0M (HOpMbI
npeacTaBieHus yucen. OMUIINTE alITOPUTM, ¢ TMOMOIIBI0 KOTOPOTO OCYIIECTBIISET
npejcTaBiieHus yrcen B (opMmare ¢ miaBatoieid 3anarou. [loscHuTe, B KakoM TuIrie
aBUALIMOHHOTO  PAJAMOAJIEKTPOHHOTO OOOpYAOBaHUS HCIOJNB3YIOTCA 4HCIa €
(UKCHUPOBAHHOM, a B KAKOM C TIJIaBaIOIIEH 3aIsITOM.

19 IlpencraBnenue uncen B udpoBoit anekTponuke. CTaHmapT npeacTaBICHUs
gyucen ¢ miaBarorel 3amstor IEEE 754. [MoscauTe, 1715 KakuX MeJIed UCIIOIb3yeTCs
craugapt |EEE 754, xakue BuIbpl NMpejcTaBiICHUS YHUCEN C TUIABAIONIEH 3arsiTon
paccMaTpHUBAIOTCSI B CTaHAapTe, TMOPSJOK TMPEJACTABICHUS YHUCEN «Tylaa» W
«00paTHO», TOPSJIOK OKPYIJICHHs 4ucen B ¢opmare ¢ IUIABAIOIICH 3arsiToMu.
[lepeuncnure U packpoiTe OCHOBHBIE MTOJ0KEeHUs cTanaapta |IEEE 754.

20 O0mue cBegeHus O (QYHKIUIX anreOpbl JOTUKU. DYHKIMU U ONEpaIuu.
JlaiiTe TMOHATHE CICAYIONIMM TOHATHUAM anreOpbl JIOTUKH: TaOJWIla MCTHHHOCTH,
byHKIMSA, omeparop, Jormdeckas (GYHKIUS OJHOW TEepPEeMEHHOH, JIOTHYecKas
GYHKIHS IBYX MEPEMEHHBIX, JOTHYECKas (PYHKIUS TPEX NMEPEMEHHBI, JIOTHYCCKUE
aJIeMeHTHI. Packpoiite u 3anmuimTe OCHOBHBIE PYHKIIMH aareOphl JIOTUKH.

21 OcHOBHBIE 3aKOHBI W TpaBuiia anreOpbl JOTUKU. Packpoiite, 3amummTe U
JOKQXUTE  CJIENYIONME  3aKOHBI  ajureOphl  JIOTUKU:  KOMMYTaTHBHOCTH,
aCCOIIMAaTUBHOCTH, TUCTPUOYTUBHOCTH, UJEMIIOTEHTHOCTH, OTpUIIAHUA,
JIBOMCTBEHHOCTH.

22 OCHOBHBIE 3aKOHBI W TMpaBuja aiareOpbl Joruku. Packpoiite, 3amummre u
MPEICTaBbTE B BUEC KOHEYHBIX ITU(DPOBBIX YCTPOUCTB CIEMYIONTUE MTPaBUIa aITreOphl
JIOTUKH: CBEPTKH, IIOJHOTO CKJICWBAHUS, HEMOJHOTO CKjieuBaHus, llopemkoro,



orepamuii ¢ KOHCTaHTaMH. PaboTy KaXI0ro u3 IMU(PPOBBIX YCTPOWCTB MOSICHUTE C
MOMOIIBIO TAOJIUI] ICTUHHOCTH.

23 OcHOBHBIE 3aKOHBI M TIpaBWiIa aireOpbl Joruku. Jlaiite KpaTKyio
XapaKTEePUCTUKY U TEPEUUCIUTE OCHOBHBIE OTIMYMS CIEAYIOMUX alre0panvyecKux
cucteM: anreopsl JKerankuna, anreops! Llleddepa, anredpsr [Tupca. Ykaxkure, kakas
U3 TPUBEACHHBIX aireOpamvyeckux CUCTeM Haubosiee NpeArnoyYTUTENbHA i
UCIIOJIb30BAHUS B aBHAIIMOHHOM PaJMO3JIEKTPOHHOM 000PYI0BAaHUHU U TIOUEMY.

24 TlepekitouaTeNbHble (PYHKIIMH M UX KAaHOHUYECKHE (OPMBL. DIIEMEHTapHbIC
KOHBIOHKIIMM M JWU3BIOHKIMH. JlaliTe MNOHATHE KOHBIOHKUMU M JHU3BIOHKIIHH.
Packpoiite TepMuH «KOHCTHUTyeHTa». lloscHuTe HEOOXOIUMOCTh MPUMEHEHHUS
DJIEMEHTAPHBIX KOHBIOHKIMW W JIW3bIOHKUMW. [lepeumcinure nQOCTOMHCTBA OT
IPUMEHEHUS OMMCAHHBIX BbIIIE PYHKIUH.

25 Kanonnueckue ¢opMbel mnepexmodarenbHbix  pyHkuuid. CoBepiieHHas
JTU3BIOHKTUBHAsE (popMa MpPEACTaBICHUS NepeKiItovarenbHol (pyHkuuu. Onummre
IPaBWIO IMepexoAa OT TaOJIMYHOM (OpMBI 3alMCH MEPEKII0YaTeNbHON (QYHKIUU K
COBEpIICHHON JU3bIOHKTUBHOW ¢opme. IlpuBenute mnpumep 3¢GEHEKTUBHOTO
MCIIOJIb30BaHUs COBEPIICHHON JU3BIOHKTUBHON HOPMaIbHON (hOPMBI IIPECTABICHUS
nepexiouaTenbHol pyHkunn. HauepTure NpuHIMNMAIBHYIO JIEKTPUYECKYIO CXEMY
(G pPOBOro yCTPOUCTBA.

26 Kanonnueckue (opmbl mnepekitouareabHbix  (yHkmil. CoBeplieHHas
KOHBIOHKTUBHAsg (opMa MPEACTaBICHUS IMEpPEKItoYaTeabHol (yHKuuu. Onuimre
MPaBWIO TEepexo/ia OT TaOJU4yHON (HOPMBI 3aMKCH MEPEKII0YaTeIbHON (YHKIIUU K
COBEpILIEHHON KOHBIOHKTHBHOW (opme. I[lpuBenure mnpumep >¢ddexkTUBHOTO
MCITIOJIb30BAHUS COBEPILICHHON KOHBIOHKTUBHON HOPMaJIbHOUM OPMBI peICTaBICHUS
nepexsoyaTenbHol GyHKund. HauepTure NpuHUUNHATIBHYIO SJIEKTPUUYECKYIO CXEMY
udpoBoro ycrpoicraa.

27 O6mue TOHATHS O MHUHUMH3AIUMU  TEPEKItoYaTeIbHON  (YHKIIUU.
CkJilenBaHUE COCEIHUX ClIaraeMbIX. 3alULINTE NEPEKIIOYaTeNbHYI0 (PYHKINIO ABYX
IIEPEMEHHBIX W TNPUMEHSSI K HEW OINEepaluio CKIEUBAHHS COCEIHUX ClIaraeMbIX
ynpoctute ee. HauepTuTe NPUHUMOUANBHYIO AJIEKTPUYECKYIO CXEMYy IO
NEePEKIII0YaTeIbHON (PYHKIIMK 10 TPUMEHEHMSI ONIEpaliii U MOCIIeE.

28 O6mue TOHATHS O MHUHUMHU3AIUMU  TEPEKItoYaTeIbHON  (YHKIIUU.
MunuMuzaus nepeKIrovaTebHON (DYHKIIMM TOCPEACTBOM auarpamMmbl  Beiiva-
Kapho. 3anuimmre nepexitoyaTenbHyl0 QyHKIHIO TPEX MEPEMEHHBIX U MPUMEHSS K
HEW ONepalui MHUHUMHU3AUWU IIOCPEACTBOM auarpamMmbl Beilya ympocrture ee.
Hayepture mnNpUHUMNHAIBHYIO SJEKTPUYECKYIO CXEMy M0 NEepeKIoYaTeIbHON
(GyHKUIMU 0 TPUMEHEHHUS ONlepaliu v mocle.

29 O6mue TOHATHS O MHUHUMHU3ALUU  [EPEKIIoYaTeIbHON  (QYHKIHUU.
MuHuMU3aUsl TOJHOCTBIO  ONPENETCHHBIX MEPEeKIYaTeNbHbIX (YHKIUNA B
COBEPIIIEHHON KOHBIOHKTUBHON HOpMaJIbHOW (popme. 3anuimmre nepexirodaTeIbHy0
(GYHKIUIO TpeX MEepEeMEHHBIX U MIPUMEHSIS K Hell onepannio MUHUMU3ALUN YIPOCTUTE
ee. Haueprure NpHHIMOHAIBHYIO 3JIEKTPHUECKYIO CXEMY IO NEPEKI0YaTEIbHOU
(GYHKIIUM 10 TPUMEHEHUS ONEPALMU U TIOCJIe.

30 O0mme TOHATHS O MHUHUMH3AIUU  NEPEKIIOYaTeNbHON  (YHKIUH.
MunuMH3aus NepeKIoyaTeIbHON (YHKIMN anreOpandyeckuM MpeoOpa3oBaHUEM.



3anummre MepeKIIoYaTebHyl0 (DYHKIIMIO TpeX MEPEMEHHBIX W TPUMEHSSI K Heu
omepalyi0  MHHMUMH3alMA  yOpocTuTe ee. HauepTure  NpUHUIMIHATIBHYIO
AIEKTPUUECKYIO CXEMY IO MepeKIovaTeIbHON (QYHKIMK 10 TPUMEHEHUS oNepaluu
U TI0CJIE.

31 O0me TOHATHA O MHHUMH3AIMKA — TNEPEeKIToYaTeIbHOM  (DYHKITUU.
MuHuMu3anuss MNepeKsIovaTesibHOM  (YHKIMKM — TMOCPEACTBOM  (paKylbTaTuBa.
3anuimTe MepeKiouaTeIbHyl0 (QYHKIIMIO TpeX MEPEMEHHBIX M TMPUMEHSS K Hel
OMepalvi0  MHHHMH3AlMA  yOpOCTUTE ee. HauepTure  NpUHIUNHATIBHYIO
IEKTPUUECKYIO CXEMY IO TEPEKITI0YaTeIbHON (DYHKIMH 10 IPUMEHEHUS OTIepaIliH
U TIocJe.

32 [IpobnemaTnka MPOEKTUPOBAHUS KOMOWHAIIMOHHBIX cxeM. [losicHuTe, Ha 9TO
HE0OX0oMMMO oOpamarh BHUMAaHHE TP MPOCKTUPOBAHMM KOMOWHAITMOHHBIX
nu(ppoBbIX cxeM. PackpoiiTe MOHATHE CIIEIYIOUIMX TEPMHHOB: AUHAMUYECKUN PUCK
c00sl, CTaTUYECKUU PHUCK cO0d U «roHKW». llosicHuTe OmacHOCTh (U3HUECKUX
SBJICHUM  ONPEJEICHHBIX  BBIIICONUCAHHBIMM  TEPMUHAMU  HA  MpUMepax
GyHKIHOHUPOBaHUS ITUGPOBBIX YCTPOMCTB.

33 llemudparopsl. aiite omnpenenenue aemmdparopy. [IpuBenure Tabmuiry
UCTUHHOCTH Aemudparopa. HauepTure npuUHIMIHATBHYIO JIEKTPUUECKYIO CXeMy Ha
0a3e OCHOBHBIX JIOTHYECKUX (YHKIMHI peanusyromyo QYyHKIUI aemudparopa.
N3o00pa3ute ycinoBHoe rpaduyueckoe 0003HAUECHHUE M PACKPONTE CyTh 0003HAUYCHHI.
HapammBanue paspsgHoctun aemmpparopa. HM3o0pazure  NpUHIMIHAIBHYIO
AIIEKTPUIECKYIO CXEMY.

34 IIpeobpazoBanu komoB. [laiiTe ompemencHue mpeoOpa3OBATENIO KOIOB.
[IpuBenute Tabnuily HWCTUHHOCTH IJisi TMpeoOpazoBarenis koaoB. Haueprture
MPUHITUITHATBHYIO 3JIEKTPUYECKYI0 CXEMy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTAX
peanusyonyro  (QyHkuui npeoOpazoBarens kojaoB. M300pa3uTe  ycloBHOE
rpaduueckoe 0003HAYCHHUE U PACKPONTE CYyTh 0003HAYCHHIA.

35 [ludparopsr. aiite onpenenenun mmdparopy. [IlpuBenure TabmuILy
UCTUHHOCTH Ui jAemmdparopa. HadepTure NpUHIUNMUATBHYIO SJIEKTPUUYECKYIO
CXeMy Ha TMPOCTEUIUX NUQPPOBBIX dIEMEHTAX PEATHU3YIOIIYI0 (PYHKIIUIO
nemudparopa. M3o6pasure ycinoBHoe rpaduyeckoe 0003HaUYECHUE U PACKPONTE CYyTh
0003HauYEHUH.

36 Mynerumiekcopsl.  Jlaiite ompeneneHue MysabTUIUIeKcopy. [lpuBenute
TaONHMIly WCTUHHOCTH, OIHKCHIBAIOIIYI0 paboTy MyJbTHUIUIEKCOpa. HauepTtute
MPUHITUITHATBHYIO 3JIEKTPUYSCKYIO CXEMYy Ha MPOCTEHIMX IU(POBBIX AIEMEHTAX
peanu3yonyro (QyHKIHUIO MynbTUILIEKcopa. M300pa3uTe yciaoBHOE Tpaduyeckoe
0003HaYeHUE U PacCKpONTEe CyTh 0003HAYCHUH.

37 lemynpTuriekcopsl. Jlaiite omnpenenenue aemyibturiekcopy. Ilpuseaure
TAONHMIly WCTUHHOCTH, OIMCHIBAIOIIYI0 pPaboTy aeMyjbTUIUICKcopa. HauepTture
MPUHITUITHATBHYIO DJIEKTPUUYECKYI0O CXEMYy Ha MPOCTEHIHMX MU(POBBIX 3dIeMEHTaX
peanu3yronlyro (QyHKIUIO JeMyIbTHILIeKcopa. M300pa3ute yciaoBHOE rpaduveckoe
0003HauEHNE U PACKPOUTE CyTh 0003HAYCHUI.

38 Cxembl cpaBHenus. Jlaiite ompeneneHue cxeme cpaBHeHus. [IpuBenute
TaONHWIly WCTUHHOCTH, OIMCHIBAIONIYI0O paboTy cXembl cpaBHeHus. HauepTtute
MPUHITUIHATBHYIO 3JIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTaX



peanu3yronyro (QyHKIUIO cxembl cpaBHeHHsS. M300pa3ute ycinoBHOE rpaduieckoe
0003HaUYEHNE U PACKPOUTE CyTh 0003HAYEHUH.

39 OCHOBHBIE XapaKTEPUCTUKU W HapaMeTpbl MHU(paTOpoB, AEMIHUPPAaTOPOB U
cxeM cpaBHeHMs. [lepeuncnuTe M packpoiTe HmapameTpbl OMHCAHHBIX LU(PPOBBIX
aneMeHToB. IlosicHuTe, Kak BIMSAIOT OTMEYEHHbIE @apaMeTpsl Ha paboTy
aBUALMOHHOTO PaJMOAIEKTPOHHOIO O0OpYIOBaHMUsS, B COCTAaB KOTOPOIO BXOJIST
IIEPEUYHCIICHHBIE 3JIEMEHTHI.

40 [Mudposeie kommapaTopsl. JlaliTe ompeneneHue nudpoBomMy KoMmIapaTopy.
[TpuBenuTe TabIUIy UCTUHHOCTH, OMMCHIBAIOIIYIO paboTy IIU(GPOBOrO KOMIApaTopa.
HauepTuTe NpUHIMNHATIBHYIO AIEKTPUUECKYI0 CXEMy Ha MPOCTEUIUX IUPPOBBIX
JJIEMEHTaX pealu3yiolylo (QyHkuuio nudpoBoro kommapatopa. W3o0pasurte
yCJIOBHOE Tpapuueckoe 0003HAYEHUE U PACKPOUTE CYyTh 0003HAYCHUI.

41 Cxembl KoHTpouia. J[laliTe ompeneneHue cxeme KoHTpouss. IlpuBeaurte
TaOJIMIy HWCTUHHOCTH, ONMUCHIBAIOIIYI0 paboTy cxembl KOHTposid. Hauepture
OPUHLUINUAIBHYIO 3JIEKTPUYECKYI0 CXEMY Ha MPOCTEHIIMX LU(POBBIX dJIEMEHTax
peanusyronryo (QyHKLUHIO cXeMbl KOHTpoiisi. M300pa3ute ycioBHoe rpaduyeckoe
0003HaYeHUE U PaCKpOTE CyTh 0003HAUCHUH.

42 Cymmatopsl. Jlaiite onpenenenue cymmaropy. IlpuBenure kinaccuduxaiuio
CYMMAaTOpOB. 3anuimunre aHAJIMTHYECKOE BBIPAKEHUS, ONMCBIBAIOLIEE
(YHKIIMOHUPOBAHUE OJHOPA3PSAAHOIO cymMMaropa. Haueprure npuHUIMIHUAIBHYIO
ANEKTPUUECKYIO CXEMYy Ha MPOCTEHIIMX LHU(PPOBBIX 3JIEMEHTaX PEATU3YIOIYIO
(GyHKUMIO OJHOpa3pAIHOrO cymmaropa. HM3o00pa3ute ycinoBHOe TIpaduueckoe
0003HaY€HNE MUKPOCXEMBI CyMMaTOpa U PACKPOUTE CYyTh 0003HAYEHUH.

43 Cymmaropel. Hcmone3ys cXeMy OJIEKTPUYECKYI0 MPUHIMUITAAIBHYIO
CyMMaTopa MapajulesibHbIX OMNEPAHJIOB C MapalieJbHbIM [EPEHOCOM OMUIINUTE
HAa3HAUYEHUE DJIEMEHTOB, 3aMMIIUATE MEPEKIIOYATENIbHYI0 (PYHKUIHIO M PacKpouTe
OpUHLHUI paboThl. ONUIIUTE NPUHIUN paObOThl HAKAIIJIMBAIOLIETO CyMMaTOpa.

44 ApubdmMeTuko-IoruYecKue ycTpoicTtBa. JlaiiTe ompeneneHue U TOSICHUTE
Ha3HayeHHe apu(METUKO-JIOrHYecKoro ycrpoiictea. [lpuBeaure u omnummre
nepeyeHb Onepauuid  BBIIOJHAEMBIX apU(PMETUKO-TOTHUYECKUM  YCTPOWCTBOM.
N300pazure ycinoBHoe rpaduyeckoe 0003HAUEHHE apUPMETHKO-TOTHYECKOTO
ycTpoiicTBa. HauepTure NpUHUMIINAIBHYIO 3JIEKTPHUYECKYIO CXEMY, MCIOJIb3YEMYIO
JUIsL HapalluBaHUA apU(PMETHKO-JIOTUYECKUX YCTPOMCTB MpHU MOCIEA0BATEIbHBIX U
napajuiebHbIX IEPEHOCaAX.

45 MartpuuHble yMHOXHATENU. MICrIonb3ysl cXeMy 3IEKTPUUECKYHO CTPYKTYPHYIO
ONMMUILUTE TPUHUUI PabdOThl MHOXKHUTEIBHO-CYMMUpYIOIIEro Osnoka. Onuimre
OpUHIMI GYHKIMOHUPOBAHUS MOIU(UIIMPOBaHHOTO anropurma byra.

46 Tpurrepsl. [aiite onpenenenue tpurrepy. I[lpuBenure kiaccudpukaimio
TPUITEPOB. 3anMIIUTE TAOJUUBI WCTUHHOCTU [UJII OCHOBHBIX THUIIOB TPHUITEPOB.
Hauyepture NpUHUOMIMAIBHYI0  DJIEKTPUYECKYI0  CXEMY, IIOCTPOEHHYK  Ha
OPOCTEHIINX JIOTHUECKUX OJJIEMEHTaX peaju3ylollylo (QYHKIHIO KaXIOro THIIA
TpurrepoB. M3o00pasute ycinoBHOe Trpaduyeckoe 0003HAYECHUE TPUITEPOB U
packpoiiTe cyTh 0003HAYCHUH.

47 TaktupoBanue u cuHXxpoHuzanus. [IpuBeaute kimaccupukanuio mpodiIeM
TaKTUPOBAaHWA W METOJOB UX pemeHus. IlapameTpbl TakTOBBIX HMITYJIbCOB.



omHodazHoe W JaByx(daszHoe TakTupoBaHWe. JlOCTOMHCTBA ¥  HEIOCTaTKU
0JIHO(ha3HOTO U BYX(pa3HOTO TAKTUPOBAHUS.

48 TakTupoBaHHEC W CHHXpOHHU3anus. bioku ¢aszoBoit aBromoacTpoiiku Phase
Locked Loops. HMcnoas3ys oOIIy:0 CTpyKTypy Oj0ka (a30BOii aBTOMOACTPOMKH
ONUILNTE MPUHIUI ero (QyHKIHMOHUpoBaHUA. I[lepednciuTe JOCTOMHCTBA U
HeJ0CcTaTKu 0J10Ka (ha30BOii aBTOMOACTPONKH.

49 TakThpoBaHME W CHHXpPOHU3alIMA. DBJIOKM aBTONMOJICTPOMKH 3aJEpPHKKH
TAaKTOBBIX HMITYyJIbCOB. Mcrmonb3ys OOMIyl0 CTPYKTypy OJIOKa aBTOMOJCTPONKHU
3aJIep’)KKH TaKTOBBIX HMITYJIbCOB OMNUIINTE NPUHIUN €ro (yHKIIMOHUPOBAHMUA.
[lepeuncnure JOCTOMHCTBA U HENOCTATKH OJ0OKA aBTOMOJCTPONKH UTUTEIHHOCTH.

51 BBoA BHEWIHUX CHUTHAJIOB B CHHXPOHHBIE YycTpoiicTBa. Kmaccudukarms
CUHXPOHHBIX CUTHaJIOB. CHHXpPOHHM3aTOPbl ME30XOpHBIX cuUrHanoB. [lepeunciure
Pa3HOBHUJIHOCTH CHUHXPOHU3ATOPOB ME30XOPHBIX  CUTHaNOB. Hauepturte cxemy
UIEKTPUYECKYIO  NPUHUMIIMAIBHYKO  JUII  OJHOTO W3  IEPEUYMCIICHHBIX
CUHXPOHHU3ATOPOB, OMMILUTE HA3HAYEHHE DJIEMEHTOB U NMPUHIMI paldOThl. YKaKUTE
JIOCTOMHCTBA U HEJJOCTATKU ONMCAHHOW CXEMBI.

52 JIBonuHble cueTYUKH. [[aliTe onpenenecHue JBONYHOMY CUETUHMKY. 3aIMIINATE
TaOJIMIbl MCTUHHOCTH JJIs OCHOBHBIX THUIIOB JBOWYHBIX CUeTuyuMKoB. Haueprute
NPUHIUIUAIBHYIO  JJIEKTPUYECKYI0 CXEMy, IIOCTPOEHHYK) Ha IPOCTEHIIMX
JIOTHYECKHX 3JIEMEHTaX PEeau3yIoNIyt0 GyHKIUIO JBOMYHOTO cueTynka. M300pas3ure
YCIIOBHOE Tpapriueckoe 0003HAUEHHE TPUITEPOB U PACKPOUTE CYTh 0003HAUCHMIA.

53 Peructpsl u peructpossie (aiinbl. Knaccudukanus peructpos. CaBuraromniye
peructpel. HadepTure cxeMy OBIEKTPUYECKYIO MNPUHUMIHAAIBHYIO CJIBUTAOIIETO
perucrpa, OIHUIIUTE HAa3HAYEHUE DJIEMEHTOB M MpuHUUI pabdoThl. [lpuBeaurte
OCHOBHBIE  JKCIUTyaTallUOHHO-TEXHUYECKHE  XapaKTEPUCTHKUW  CABUTAOIIMX
peructpoB. llepeuncanTe JOCTOMHCTBA U HEAOCTATKH CIIBUTAIOIIUX PETUCTPOB.

54 Peructpel u peructpoBbie  (Qaitnbl.  Krnaccudukamus — perucTpos.
YHuBepcanbHble perucTpbl. MCnosb3ys CXeMy 3JIEKTPUYECKYHO NPHHIMIIHAIBHYIO
YHHUBEPCAJIbHOTO PErucTpa, ONMUIINTE HAa3HAYEHUE DJIEMEHTOB M NMPUHIUN PabOTHI.
[TpuBenure OCHOBHBIE DKCILTYaTAllMOHHO-TEXHUYECKHUE XapaKTEePUCTUKHU
cIBUrarommx perucrpoB. Hauepture ycinoBHoe rpaduyeckoe 00O3HauUEHUE
YHUBEpCAIbHOrO  perucrpa. llepedncnure  JOCTOMHCTBA M HEJOCTAaTKH
YHUBEPCAIbHBIX PETUCTPOB.

51. 3anomuHaroume yctpoicTBa. ONMIIMTE HA3HAYCHUE 3allOMHHAOIINX
ycTpoiicTB. [lpuBeaute kiaccuduKaiyio 3alOMHHAIONIUX YCTPOUCTB. Packpoiite
OPUHIUI (PYHKIMOHUPOBAHMS Ka)JOTO W3 MPUBEIEHHBIX TUNOB. [lepeuncnure u
MOSICHUTE OCHOBHBbIE HKCILTYaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKHU
3alIOMHUHAIOIIUX YCTPOUCTB.

52. 3anomuHaromue ycrpoictBa. ®nem-namate (flash memory). Packpoiite
npuHnun ¢ynkuuonuposanus Flash memory. INepeuncnuTe u MOSICHUTE OCHOBHBIC
9KCIUTyaTallMOHHO-TEXHUYeCKHe  xapaktepuctuku  Flash  memory.  VYkaxwure
JOCTOMHCTBA U HepoctaTtku Flash memory.

53 3anomuHaomue ycTpoiicTea. JlMHaAMUUYECKHE 3allOMHUHAIOIINE YCTPOMCTBa
NOBBIIIEHHOTO  ObicTponecTBus.  Packpoiite mpuHIMI — (YHKIIMOHUPOBAHUA.
[lepeuncnure U HOSICHUTE OCHOBHBbIE IKCILTYaTAlMOHHO-TEXHUYECKUE



XAPAKTCPUCTUKHU U YKAKUTC JOCTOMHCTBA U HCJOCTATKH.

IIpumepHbIi epeYyeHb TEOPEeTHYECKUX MPOrPAMMHBIX BOIIPOCOB
BBIHOCHUMBIX HA 3a4eT nmocje uzydenus Paznena 2. Mukponpoueccopubie
ycTpoiicTBa

1 Knaccuduxarus nporeccopoB. JlaiiTe ompeneneHne CIeIyronuM OCHOBHBIM
TEpPMUHAM: TIPOILIECCOP, LIEHTPAIbHBIA MPOILIECCOP, MHTEPIpPETAIUs MPOrPaMM.
[IpuBenuTe KiIaccUUKAIMIO MPOIIECCOPOB MO CJCAYIOIMM MapamMeTpam: IO
BBITIOJIHAEMBIM (DYHKIMSIM U 00JIACTSAM MPUMEHEHUS; TI0 TTOJIHOTE BBIYUCIUTEIIBHOTO
A1lpa; MO Pa3psAHOCTHU sijipa. PackpoilTe KakIblil MyHKT KJacCU(UKAIUU, YKAKUTE
JIOCTOMHCTBA U HEJIOCTATKHU.

2 Knaccudukanus nporeccopoB. [laiite onpeneneHue caeayrOmMM OCHOBHBIM
TEPMUHAM: apXUTEKTypa BBIUMCIUTENBHOW MalIMHbI, UHTEpdelc, aapo. [Ipuseaure
KJIACCU(PHUKALIMIO MPOLIECCOPOB MO CIEAYIOUIUM MapaMeTpaM: IO apXUTEKType
mpoleccopa; O CHCTeME€  KOMaHJ; [0  YpPOBHIO  pachapaieIuBaHus
BBIYHCIIUTEIBHOTO Tpoliecca. PackpoiTe Kaxablii MyHKT KJIacCU(PHUKALNU, YKAKUTE
JIOCTOMHCTBA U HEJTOCTATKHU.

3 CocTtaB MUKpPOIIPOLIECCOPHOI cucTeMbl. MCmonb3ys PHCYHOK C THIIOBOM
CTPYKTYPO MHUKPOIPOLECCOPHONM CHCTEMBbl MEPEUUCIUTE €€ COCTAaB M IMOSICHUTE
HA3HAYCHHE KAKJOT0 3JIEMEHTa cucteMsl. [lepedncinre 1OCTOMHCTBA U HEAOCTATKU
MHUKPOIIPOLIECCOPHOI CUCTEMBI, N300paXEHHON Ha PUCYHKE.

4 OyHKIMOHUPOBAHUE MMKPOIIPOLECCOPHON cUCTeMbl. Vcrnonb3ys pUCYHOK C
QJITOPUTMOM BBITTOJIHEHHS IPOLIECCOPOM KOMAH/T ITPOTrPaMMBbl OITUILIUTE IPUHIUI €r0
¢yHKkIMoHMpoBaHud. ONUIINTE HAa3HAYEHUE BCEX 3JIEMEHTOB, IPEJICTaBICHHBIX Ha
PHUCYHKE.

5 OyHKUMOHUPOBAHUE MUKPONPOLECCOpPHOU cucteMbl. Jlaiite omnpexaeneHue
CJICAYIOIIMM OCHOBHBIM TEpMHHaM: MOAMNpOrpamMma, acceMOjep, acceMOJIMpOBaHHUE,
KOMIOWISIUSA ~ MPOrPaMMBbl,  TPAaHCHSIUs  nporpamMmbl.  ONUIIUTE  NPUHLUI
(YyHKIMOHUPOBAHUS AJITOPUTMA BBI30BA U BBIOJIHEHUS TOPOTrPaAMMBI.

6 OYHKIIMOHNPOBAHWE MUKPOMPOIIECCOPHON cHUCTeMbl. JlaliTe ompenencHue
CJIEIyIOIMM OCHOBHBIM TE€PMHUHAM: IMpepbiBaHue, (uar, uckiarodeHue. Onuimre
OPUHIUN (QYHKIMOHUPOBAHUS aNropuTMa (PYHKIMOHUPOBAHMS IMpolieccopa Mpu
00paboTKe MpephIBaHMUS.

7 Untepdeiicel Mukpomnporieccopusix cucreM. Hutepdeiic Serial Advanced
Technology Attachment 3 (SATA-3). Onumute ocodenHocTn uHTEpdeiica. YKaxKuTe
o0nacThb ero npuMeHenus. [lepeurcnure 10CTOMHCTBA M HEOCTATKH.

8 Uutepdeiicbel  Mukpormporeccopubix — cucteMm. Murepdeiic  Peripheral
components interconnect Express (PClI — E 3.0). Omummre o0co0€HHOCTH
uHTepdeiica. Ykaxure o0nactb ero mnpumeHeHus. llepeuucnaure MOCTOMHCTBA U
HEJIOCTATKHU.

9 OcHOBHBIE JKCIUTYyaTallUOHHO-TEXHUYECKUE XapaKTEPUCTUKU MPOLECCOPHBIX
cucteM. JlailTe KpaTKyl0 XapaKTepUCTUKY OCHOBHBIM 3KCIIATAllMOHHO-TEXHUYECKUM
XapaKTEePUCTUKAM MPOIECCOPHBIX CUCTEM (MHKPOAPXUTEKTYpa siApa MPOLIECCOPHOU
CUCTEMBbI, TEXHOJOTMYECKUH TMPOIECC, KOJMYECTBO sAep, TaKTOBas 4YacToTa,
TEPMOIIAKeT, Kenl-naMaATh). [logcHuTE NX BIUSHUE HA OOILIYI0 MPOU3BOAUTEIHLHOCTD



MPOIIECCOPHOM CHUCTEMBI, IMEPEUUCITUTE AOCTOMHCTBA U HEJOCTAaTKHU, IMPUBEIUTE
YUCJICHHbIC 3HAYCHUSI.

10 CoctaB ¥ mnpuHUUI (QYHKIIMOHUPOBAHUS MYJIbTUAIEPHBIX IPOIECCOPOB
¢bupmer  Intel. Mcnonp3yss pHCYHOK C  YOPOIIEHHOH CXEMOH 3JICKTPHUECKOM
CTPYKTYPHOM MHOTOSIIEPHOTO TMPOIECCOpa ONUIIUTE Ha3HAYEHUE JJIEMEHTOB,
BXOJSIIUX B cxemy. KpaTko onummte npuHIUI ee padoThl.

11 OO1ue cBeieHHsI O COBPEMEHHBIX MUKPOKOHTPOJIJIEPAX. Y KAKUTE OCHOBHOE
OTIMYME MHKPOKOHTpOJUIEpa OT MHKporpoueccopa. [IpuBeaure kiaccuuxaiuio
MHUKPOKOHTPOJIIEPOB IO PA3PSTHOCTH UX apU(PMETHIECKUX ¥ HHICKCHBIX PETUCTPOB,
a TaK)Ke 0 TEXHOJIOTrM4YecKoMy mnpoueccy. [lepeuncinre 10CTOMHCTBA U HEIOCTATKU
MUKPOKOHTpoOJUIepoB.  [lpuBenute mpumep  MapKUpoBKH 16 pas3psaHOTO
MUKPOKOHTPOJIJIEpa OTEYECTBEHHOTO U 3apyOeKHOr0 MPOU3BOCTBA.

12 TlomymsipHbIe ceMeicTBa MUKPOKOHTPOJIJIEPOB, BBIITYCKAEMBbIX
OTEUECTBEHHOW U 3apyOeKHOM MPOMBINIIEHHOCTHIO. [lepeunciiure OCHOBHBIX
OTEUECTBEHHBIX U 3apyOEKHBIX MPOU3BOJUTEICH MUKPOKOHTPOJJIEPOB. YKaKUTE
OCHOBHBIC OTJIMYHS JABYX JIIOOBIX MUKPOKOHTPOJUIEPOB (OJHOTO OTEYECTBEHHOTO U
OJIHOTO 3apy0OekHoro). [lepeuncauTe UX JOCTOMHCTBA U HEJOCTATKHU.

13 MoaynbHBI MOPUHIMI ~ MOCTPOCHUS MHUKPOKOHTPOJUIEpOB. Mcmonb3ys
PUCYHOK,  TOSICHUTE  CYIIHOCTb  MOJYJBHOTO  NPUHUMIIA  [OCTPOCHUS
MUKPOKOHTpPOJIIEPOB. [losICHUTE HA3HAYEHUE KAXKIOIO BJIEMEHTA, BXOSIIErO B
cxemy. [IpuBeauTe OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKH MUKPOKOHTPOJUIEPHBIX
YCTPOWCTB.

14 TIpotieccopHoe sapO MHUKpPOKOHTpouiepa. llepeuncnure Tpu OCHOBHBIE
COCTABJISIIOUIME TEXHUYECKOTO pEUICHUs, HCIOJIb3yEMble TMPU  IOCTPOCHUU
MPOLIECCOPHOTO  A]lpa MHUKpOKOHTposiepa. IlosicHuTe, YTO MOHUMAaeTcs TOJ
MIPOU3BOAUTENILHOCTBIO MUKPOKOHTPOJUIEPA M KaK OHA CBSI3aHA C apXUTEKTypou
Ipoleccopa U 4acTOTOM KBapLieBOro pe30HaTopa.

15 Pe3unenTHas mamsTh MUKPOKOHTpoJuiepa. JlaiiTe KpaTKyto XapaKTepUCTUKY
MOCTOSTHHBIM 3alIOMUHAIONIMM yCTPOWCTBAM pa3JIMuHbIX TUNOB. [lpuBenute wux
JIOCTOMHCTBA W HEJOCTATKHU.

16 ApxutekTypa KoOHTposuiepa cemeiictBa 18051. IlepeunciuTe OCHOBHBIC
anmapaTHble OCOOCHHOCTH KOHTpoJuiepa cemerictBa 18051. JlaiiTe mosicHeHHE MO
KKJIOMY MIEPEYUCICHHOMY MYHKTY.

17 Ucnonp3ys CTPYKTYpHYIO CXEeMy KOHTposuiepa cemeiictBa 18051 omummre
Ha3HA4YEHUE DJIEMEHTOB BXOIAIMMX B cxemy. KpaTko omuimrTe MpUHLUN paOOThI
KOHTPOJIEpA B PEKUME BBITIOJIHEHUSI OCHOBHOM MTPOTPAMMBI.

18 Apxutekrypa KoHTposuiepa cemeiictBa 18051. OpraHu3anuss mnaMsTH
KoHTpoJuiepa. [losgcHuTe OCOOEHHOCTH  BKJIIOUEHHSI  OJHOKPUCTAJIBHOTO U
PACUIMPEHHOI0 PeXUMa MCIOJIb30BaHUS aMATH KOHTpoJuiepa. Mcrnonb3ys puCyHKH
C pacmpelmelieHHEM MaMsaTH KOHTpojuiepa cemeiictBa 18051 wu  crpykTypoi
BHYTPEHHEW MaMsATH JAHHBIX, JAWTe€ MOSACHEHUS [0 MOBOAY €€ OpraHu3alu H
CrIoco0OB ajpecaluu

19 IIpoueccoproe  sapo  KoHTposuiepa cemeiictBa 18051. Hauepture
IIPOrPaMMHO-JIOTHYECKYI0O MOJIeNIb  KOHTposuiepa cemeiictBa 18051, Onmmure
Ha3HAYCHHE KaXKIOTO PETUCTpa W TMEepPeUHCIUTe Ha3HaueHue (aroB PErucTpoB.



[IpuBenute mpumep mporpaMMm Ha si3bike AcceMOiepa, 00ecreyrBaIOUINX 3aIliCh
uH(pOpMAaIUU BO BCE MEPEUUCICHHBIE PETUCTPHI.

20 Cuctema nmpepbiBaHuii  KOHTposuiepa cemerictBa 18051, IloscHute
Ha3HaueHue npepbiBanuil. Jlaiite cormacHo ['OCT omnpeneneHne TepMUHY
«tpepbiBaHue». KpaTko oxapakTepu3yiTe cucTeMy NpepbhiBaHUM, UCIOIb3YEMYIO B
KOHTpoJuiepax cemerictBa 18051. Ilepeuncinte perucTpbl, KOTOPbIe OOCITYKHBAIOT
paboTy cUCTEMBI MIPEPHIBAHUM U YKAXKUTE B HUX (iiaru, U3MEHEHHUS KOTOPBIX BIMSIET
Ha pabOTy MpEPbIBAHUIA.

21 TTopter BBOma/BBIBONa KOHTpOJuIepa cemeiictBa 18051. [laiite oOmryro
XapaKTepUCTHKY MOpTaM BBOJAA BbIBoJA. [lepeuncnure MOMOTHUTENbHBIE (YHKIHH,
KOTOPBIE BBITIOIHSIOT MMOPTHI BBOJ/IAa BBIBOAA KOHTpoJutepa i8051.

22 Taiimepsl koHTpOJUIepa cemeiictBa 18051. Ilepeuncnure pexuMbl pabOTHI
TalMEpOB M KPAaTKO MOSICHUTE MNPUHLUIN HUX (YHKIMOHUPOBAHUS B KaXIOM U3
NIEPEYNCIICHHBIX PEXXUMOB.

23 Knaccuduxaius uHTEPPEHCHBIX MHUKPOMPOIECCOPHBIX cucTeM. [losicHute,
YTO TOHHMMAETCS N0 peaju3alred B3aMMOJEHCTBHS MEXAY SJIEMEHTaMHU
MHUKpPOIIPOLIECCOPHOTO ycTpoiicTBa. [lepeuncnure OCHOBHbIE 3JIEMEHTHI HHTEpdeiica
Y PACKpOMUTE UX.

24 Knaccuduxanuss MHTEpPEHCHBIX MUKPONPOLECCOPHBIX cucteM. [IpuBenute
KJIaCCU(PUKALMIO UHTEP(PENCHBIX MHUKPOIPOLECCOPHBIX CHUCTEM IO KOHQUIYypaluu
cBsA3ell Mexay oObekramu. MHcmonb3ys 000OUIEHHBIE CTPYKTYPHBIE CXEMBbI
UHTEPPEHCOB PACKPOWTE MNPUHUUI (DYHKIMOHUPOBAHUS KaXIOr0 W3 HUX,
NEepPEeYnCInTe JOCTOMHCTBA U HEAOCTATKH MPUCYIIHE UM.

25 Knaccudukamus nHTEpGEHCHBIX MHUKPOIPOIECCOPHBIX cucTeM. [IpuBemute
KjIaccuukanuo  MHTEP(EMCHBIX ~ MUKPONPOLECCOPHBIX  CUCTEM MO  THIY
nepenaBaeMoil nHpopManuu. [lepeuncnure, npuBeAUTE MPUMEPHI, UCIIOIb3YEMbBIX B
HacToslee Bpems uHTep(delicoB nepenayn AaHHbIX. [lepednciauTe AOCTOMHCTBA U
HEeJOCTaTKU npucymue uM. OTIEeNbHO B KaXJIOW rpynme BblAENUTE HHTEPQEHCH
nepesayy JaHHBIX IPUMEHSIEMbIE B IPaX/1aHCKON aBUAIUH.

26 Knaccuduxarusa naTepdeiCHBIX MUKPOIPOILIECCOPHBIX cucTeM. [IpuBeaute
KJIACCU(PUKALMIO HHTEPPEHCHBIX MHKPOIPOLECCOPHBIX CHUCTEM MO: PEeXKUMaM
nepeaadr JaHHbIX U MO crocobam obOmeHa uHbopmanueit. PackpoiiTe smeMeHTsI,
BXOJSIINE B KIACCHU(PUKALUIO MPUBEIUTE NMPUMEPHI CTPYKTYP KOJOBOW MOCBHUIKH,
NEepPEeUnCInTe AOCTOMHCTBA W HEAOCTAaTKU. [losicHUTe OCOOEHHOCTH NPUMEHEHHS
ONMHMCAHHBIX UHTEP(PENCOB B paIMO3IEKTPOHHBIX CUCTEMAX TPAKIAHCKON aBUALIUU

27 lllunnbie dopmupoBarenu. [aiite ompeneneHue, MOSCHUTE HAa3HAUYCHUE U
00JacTh MPUMEHEHUs HMIMHHBIX QopMupoBaTeneid. Mcnoib3ys NOsSCHSIONIIYIO CXeMy
NEKTPUUECKYI0  MNPHUHIMIHAIBHYIO  IIMHHOTO  (opMHUpOBaTens, pacKpouTe
HAa3HAUYEHHUE DJIEMEHTOB, BXOISIIMX B HEE M ONUIIUTE NPUHLIMN €€ padoThI.
N300pazure ycinoBHOe rpaduueckoe 0003HAUYEHHE MHUKPOCXEMbl HIMHHOIO
dopMupoBarens, TMOSCHUTE Ha3HaueHUWE ee¢ BhIBOAOB. I[lpuBeautre mnpumep
MapKUPOBKM  MHKPOCXEM  IIMHHBIX  (OpMHUpOBaTEle  OTEYECTBEHHOTO U
3apy0€KHOI0 MPOU3BOCTBA.

28 [apannenpHbie amantepsl. JlaiiTe omnpeneieHue, MOSACHUTE HA3HAYCHUE U
001acTh MPUMEHEHUs MapaiedbHbIX aganTepoB. Vcmonb3ys cxeMy 3IeKTPUUECKYIO



CTpykTypHyto  Mukpocxembl KP580BBS5S5A, mosichure mnpuHnmum — paboThI
napajiebHo-TepudepuitHoro ajanrepa. [lepeuncnure ee OCHOBHbIE
XapakTepucTuku. JlaiTe KpaTKyl0 XapaKTepUCTUKY OCHOBHBIM peKHMMaM pPabOThI
napajuienbHo-nepudepuiHOTO ajanTepa.

29 NUnrepderic SPI, Serial Peripheral Interface — cHHXpOHHBIN IyIJICKCHBIH
TPeXNnpoBOAHbIA  uHTepdeiic. Ha3zHauenue wuHTepdeiica, ero TEXHUYECKHUE
XapaKTEepUCTUKU U 00JacTh MpuMeHeHus. Vcrnons3yss cXxemy SJIEKTPUYECKYIO
(GYHKIIMOHATBHYI0O OOMEHa JaHHBIMU MEXAY MOMYJISAMH TMOSICHUTE Ha3HaueHUE
AIIEMEHTOB, BXOSIIMX B ATy CXEMy M ONHUINIWTE MpUHIMUN padoThl. [lepeuncnure
JOCTOMHCTBA M Henoctatku uHTepdeiica SPl. Mcnonb3ys cxembl 3yieKTpUYecKHe
(GyHKIIMOHATBHBIE TIOSCHUTE OCOOEHHOCTU MOJKIIOYCHHS] HECKOIBKUX YCTPOMCTB C
ucrnonbp30BanueM uaTepdeiica SPI.

30 JIByXmpoBOHEIH HHTEpEiic ¢ MOCIe0BaTeNbHON mepenayueii qanupix 1°C,
Inter Integrated Circuit. Hasnadenue wuHTepdelica, €ro TEXHHYCCKHUEC
XapakTepUCTUKM U 00JacTb NpuMeHeHus. Mcnonp3ys cxemy 3JIeKTPHUYECKYIO
(YHKIIMOHAJIbHYIO OOMEHa JaHHBIMH MEXAY YCTPOMCTBaAMHM ONUIIUTE IPUHLIUI
opranmsarmu  uutepdeiica 1°C. Vcronmb3ys pPHCYHKH C OIOPAMH CHTHAJIOB
cOPMHUPOBAHHBIX B COOTBETCTBHH C TPOTOKONOM |°C  ONMIIMTE MPHHIMAI
¢yHKIMOHUpOBaHUA uHTepdeiica. Ilepeuncnure AOCTOMHCTBA W HEAOCTaTKU
unTepdeiica I°C.

31 Cxembl 0OcmykMBaHUs TpepbiBaHui. ONMUIINTE MPUHIUI MPOTPAMMHOTO H
anmapaTHOTO OMPOCa NCTOYHUKOB MpepbiBaHuil. ONHUIINTE HA3HAYECHUE KOHTPOJUIEpa
npepsiBanuii. [losicHuTe MpUHIMT QYHKIIMOHUPOBAHUS KOHTPOJIJIEpa MPEephIBAHUN B
peKMMax: BIIOKCHHBIX TpEephIBaHUM ¢  (UKCUPOBAHHBIMU  MPUOPUTETAMH,
OpEephIBaHUSI C  IUKIMYECKUMH  TPUOPUTETAMH, MAaCKHPOBAHHE  3alpOCOB.
[lepeuncnure JOCTOMHCTBA U HEIOCTATKH KAXKIOTO M3 OMMCAHHBIX PEKUMOB.

32 Kontposieppl mOpsMOro JAocTyna K mnamsaTd. HasHaueHue, BBITOAbI,
HaOJI0JaeMble OT pealu3ali B MHUKPOIIPOLIECCOPHON CHUCTEME PEeXHUMa MPSIMOIO
noctyna K naMatu. Mcnonb3ys 000OIIEHHYIO CXeMY 3JIEKTPUUECKYIO0 CTPYKTYPHYIO
B3aMMOJCHCTBHS MaMsSITH U BHEIIHEro yCTPOMCTBA B PEKUME MPSIMOro JocTyna K
naMsATH ONUIIUTE €€ MPUHIUN paboThl. IlepeuncnuTe MOCTOMHCTBA U HEAOCTATKU
peXrMa IpsIMOTo JOCTYTIA K MaMATH.

33 [Ipunaruner 00pabOTKH CUTHAIOB B IMGPOBBIX cuctemax. Ilepeuncnure
MpEeUMYIIeCTBA W HEJAOCTaTKU IU(poBOii 00paOOTKM CHUTHAJIOB. 3alMIINUTE
ypaBHEHHUs, OMHUCHIBAIOIINME Oa30BbIe OIMEpaly, HCIOIb3yeMble B aJTrOpUTMax
uuppoBoil 00paboTku curHayioB. [losicHuTe Ha3HAUEHHE TIEPEMEHHBIX, BXOISAIINX B
HUX U pacKpoiTe PU3HUECKHUI CMBICIT.

IIpuMepHBbIii epeYeHb TeOPEeTHYECKUX MMPOrPAMMHBIX BOIIPOCOB
BbBIHOCHMBbIX Ha 3a4eT nocje usydyenus Pazngena 3. [Iporpammupyembie
JIOTHYECKHUE YCTPOCTBA) U 10 3aBePIICHUI0 U3YYCHUS TUCHUIIINHBI

1 OnepanmoHHble YCWINTENW YCTPOMCTBO M MNpuHUHMI AeicTBusA. Jlaiite
OIIpe/IeJIEHUE OIepalMOHHOMY ycuiurtento. Haueptute ycinoBHoe rpaduyeckoe
0003HAUYEHUE OMEPALMOHHOTO YCUITUTEN U PACKPONUTE CMBICI 0003HAUYEHHUS Ha HEM.
Ilepeuncnure OCHOBHBIE MNpPaBUJIA, HCIIOJIB3YEMbBIE INPHU AHAIM3E OIEPALMOHHOTO



ycunuTens ¢ oOpaTHOM cBsa3plo u  Oe3 Hee. llepeuncrnute OCHOBHBIE
DKCILTYyaTAlMOHHO-TEXHOJIOTUYECKNE XapPAKTEPUCTUKN ONEPALMOHHOIO YCWINTENS U
IIOSICHUTE UX.

2 CXeMOTEeXHUKa OIEpalMOHHBIX  ycuiauTened. ba3zoBele  BKIIIOUEHUS
OIEPALIMOHHBIX YCHJIUTENEH, OCOOEHHOCTH MX JKCIUTyaTalluH. 3alUIINTE OCHOBHBIE
MAaTE€MaTUYeCKUE  BBIPAXKEHUS,  HCIOJIb3yEMbIE U1 aHalu3a  OCHOBHBIX
XapaKTEPUCTUK CXEM YCTPOWCTB, COJAEpXKAIIMX B CBOEM COCTaBE OIEpPALMOHHBIC
ycwintenu. IlosicHuTe OCOOEHHOCTH MCHOJB30BaHMS CXE€M O0a30BBIX BKIIOUEHHIA
ONepalMOHHBIX  ycwiutened. Ilepeuncnure  TOCTOMHCTBA M HEJIOCTaTKH
HAYEPUYEHHBIX CXEM.

3 AHajoroBble  KoMmmaparopbl.  JlaliTe  ompezelneHHe — aHAJIOTOBOMY
koMmapatopy. llpuBeaute — KnacCMpUKALMIO  AHAJOTOBBIX  KOMIIAPATOPOB
NPUMEHSEMBIX B aBUALMOHHOM paguO3JEKTPOHHOM oOopyaoBanuu. IlpuBenure
BAPUAHTBl CXEM DJJIEKTPUYECKUX MPUHLMUIIMAIBHBIX, B KOTOPBIX HCIOJIB3YIOTCS
aHaJIOroBble KommnapaTopbl. OnUIIKWTE NPUHIUI PaOOTHl OAHOM U3 CXEM, MOSICHUTE
HA3HAYEHHE 3JIEMEHTOB BXOAMX B Hee. [lepeuncnure TOCTOMHCTBA U HENOCTATKU
CXEMBI.

4 AHanorosble KOMITapaTopHI. DKCIUTyaTallMOHHO-TEXHUYECKHE
XapaKTEPUCTUKU AHAJIOTOBBIX KOMIIAPAaTOPOB. PacKpolTe MOHATHE CIEIYIOUIUX
OCHOBHBIX XapaKTEPUCTUK aHAJIOIOBBIX KOMIIAPAaTOPOB: CONPOTUBIICHUE B OTKPBITOM,
BKIIFOYEHHOM  COCTOSIHMM; TOK YTEUYKHM KaHajna; OBICTpOAECHCTBUE; BpeMs
NEPEKIIOYEHUsI, HOMHUHAJIbHBIE 3HAYEHUs  MUTAOMIMUX  HAOpsDKEHHWHM;  TOK
NOoTpeOeHsl; MaKCHUMalbHO JOMYCTUMOE 3HAUYEHHE TOKAa 4Yepe3 KOMMYTaTop;
JIMANa3oH JOMYCTUMBIX 3HAYEHUN BXOJHOTO (BBIXOAHOIO) HANPSDKEHUS. Y KaXHUTE, B
KAKUX CIy4asix KaKIbli U3 MEPEUYHCICHHBIX TapaMeTPOB aHAJIOrOBOr0 KOMMYTaTOpa
OKa3bIBa€T CYIIECTBEHHOE BIMSHUE Ha PabOTOCHOCOOHOCTh ABHUALIMOHHOTO
PazvodJIEKTPOHHOTO 000PYI0BaHUSI.

5 AHajoroBble KJIHOYM. AHAJIOrOBble KIIOUM Ha TpaH3uctopax. Hauepture
CXEMBl D3JIEKTPUYECKHE NPHUHLIMIHMAIBHBIE AHAJNIOTOBBIX KIIOUEH HAa I0JIEBOM
TPaH3UCTOPE C YHPABISAIOMMM [P-N  [EPEX0JOM U IIOJIEBOM TPAH3HUCTOPE C
W30JMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHajoM. [loscHUTE OCHOBHBIE OTIMYHSA
aTux cxeM. [losicHure mpuHIUN paboThl OnHOM uX cxeM. [IpuBenuTe OCHOBHBIC
AKCILTYyaTAlMOHHO-TEXHUYECKUE XapaKTePUCTUKH 3Tol cxeMbl. Ilepeuncnure ee
JIOCTOMHCTBA U HEJIOCTATKHU.

6 AHanoroBble KJIIOYM. AHaJIOroBbIe KIIIOUM Ha TpaH3uctopax. Haueprure
CXEMbl DJIEKTPUYECKUE NPUHIMIHAIBHBIE AHAJIOTOBBIX KIIOYEH Ha TO0JIEBOM
TPaH3UCTOPE C H30JUPOBAHHBIM 3aTBOPOM UM HWHAYLHMPOBAHHBIM KaHAJOM H
ounonsipsom Tpansuctope. [loscHuTe OCHOBHBIE OTIIMYUS 3TUX cxeM. [losicHuTe
OpUHIMO paboThl OAHOW U3 cxeM. llpuBeanTe OCHOBHBIE JKCILTYyaTallMOHHO-
TEXHUYECKUE XAPAKTEPUCTUKH 3TOM cxembl. llepeuncinure ee IOCTOMHCTBA H
HEJOCTATKHU.

7 Ananoro-umdpossle mnpeoOpazoBarenu. JlaliTe ompeneneHue aHaIoro-
muppoBomy mpeoOpazoBarento. Ilepeuncianre OCHOBHBIE —OSKCIUTyaTallMOHHO-
TEXHUYECKHE XapaKTEePUCTUKH aHaJoro-uupoBbiX MpeodOpasoBareneil. Haueprute
CXEMY JJICKTPUYECKYI0 MPUHIUITHATBHYIO aHAJIOro-mu(poBoro mnpeodpazoBaresns ¢



napajuiebHBIM MpeoOpa3zoBaHueM. Packpoiite Ha3HaueHUE 3JEMEHTOB, MPUBEAUTE
OCHOBHBIC MaTEMaTHYECKUE BBIPAYKEHUS, HCIOJb3yeMblE [JIsi aHah3a OCHOBHBIX
XapaKTEPUCTUK CXEM YCTPOMCTB, COAEPKALIUX B CBOEM COCTAaBE aHAJIOTO-LIU(PPOBLIE
npeoOpa3oBaTesy.

8 Lludpo-ananoroseie mpeobpazoarenu. Jlaiite omnpenenenue 1udpo-
aHajioroBomy mnpeoOpaszoBatento. Ilepeuniciure OCHOBHBIE O3KCIUTyaTallMOHHO-
TEXHUYECKUE XapaKTePUCTUKHU IU(PO-aHATIOroBbIX MpeolOpa3zoBareneil. [loscaure
OpUHIUO [peoOpa3oBaHus LU(QPOBBIX CHUTHAJIOB B AHAJIOTOBBIE, 3alMILIHUTE
MaTEMaTUYECKHE BBIPAKEHUSA MOSCHSIOIIME MPUHUUI padOThl. YKaXKHUTE THUIIBI
aBUAIIMOHHOTO PATUO3ICKTPOHHOTO 00OpyAoBaHUs (OOPTOBOrO W HA3EMHOTO), B
KOTOPOM HCIOJIB3YIOTCS ITU(PO-aHATIOTOBbIE MPEOOPa30BaTEIH.

9 [IpencraBnenne yucen B nudpoBoii anekTpoHuke. [loscHruTe B 4eM cOCTOUT
CYTh JIBOMYHOI'O KOJAMPOBAHUA. 3aMUIIUTE MOJIHMHOM, OMKCHIBAIOIINN JIF0O0E YUCIIO B
aroboi cucteme cumcienus. llpencrasnenue uucen B ¢popMe ¢ (PUKCUPOBAHHON U
iaBatomien 3ansaTod. llepeuncnure AOCTOMHCTBA U HENOCTATKU KaKIO0W (QOpMBI
npencrabieHus yncena. ONUIINTE aNrOpuTM, C MOMOLIBI0 KOTOPOrO OCYIIECTBIISAET
npejcTaBieHus yucel B opmare ¢ ruiaBaroieit 3anaroil. [losicHute, B kKakoMm TuIe
aBUALMOHHOTO  PAJUO3JIEKTPOHHOrO OOOpYIOBaHUS HUCHOJB3YIOTCA YHUCIA C
(UKCHUPOBAHHOM, a B KAKOM C TIJIaBaIOIIEH 3aIsITOM.

10 IlpeacraBnenue uucen B  1upoBod  snekTpoHuke.  Crangapr
npejcTaBieHus] yucen ¢ rmiaBatomeit 3anstoit |EEE 754. Tlosicuute, mjisi Kakux
ueneil ucnosb3yercs cranaapt |IEEE 754, kakue BUABI NpEACTABICHHS YHCEN C
TIaBaKOLLEH 3aMsITOW paccCMaTPUBAIOTCS B CTAHIAPTE, MOPSAOK NPEICTABICHUS YU CEI
«Tyaa» u «o0paTHO», MOPAIOK OKPYTJIEHHUS YKCcel B popMare ¢ IIaBarolel 3amsTou.
[lepeuncnure U pacKkpoiTe OCHOBHBIE TTOJI0KeHUs cTanjapta |IEEE 754.

11 Obmue cBeneHust 0 GyHKUUAX anreOpbl Joruku. OyHKIMHM U ONepanuu.
JlaliTe TIOHSATHE CIEAYIOIIMM TMOHSATUSM alreOpbl JIOTUKH: TaOJMIla UCTUHHOCTH,
GyHKIMSA; omeparop; Jorudeckas (yHKUMS OJHOM MEpeMEHHOM; JIorhyecKas
GyHKIMS ABYX MEPEMEHHBIX; JIOTHUecKass (PyHKIUS TpeX MEPEMEHHBIX; JOTHYECKUE
3yeMeHThl. Packpoiite u 3anumnTe OCHOBHbIE (PYHKIIMH aareOphl JIOTUKH.

12 OcHoBHBIEC 3aKOHBI U TIpaBUiIa alreOpbl JOruku. Packpoiite, 3anummre u
JNOKaXUTE  CIEAYIOIIMe  3aKOHbl ~ aireOpbl  JIOTMKU:  KOMMYTaTHBHOCTH;
aCCOLIMATHUBHOCTH; AUCTPUOYTUBHOCTH; UJIEMIIOTEHTHOCTH; OTpHUIIAHUS;
JIBOMCTBEHHOCTH; CBEPTKH; TIOJHOTO CKJIEMBAHMS; HEMOJHOTO  CKJICHBAHUS.
Haueptutre cxeMy »3JIEKTpUYECKYI0 MNPUHLMIHAIBHYIO LHUPPOBOrO YCTPOUCTBA,
peaIu3yIouero OiMH U3 3aKOHOB alreOpbl JOTUKH.

13 Kanonuueckue Gopmbl mnepekiouareabHbiXx (QyHkimil. CoBepiiueHHas
JTU3BIOHKTUBHAS (opMma MpeACTaBICHUS MepektoyaTeabHol GyHkuuu. Onummre
MpPaBWIO Tepexojia OT TaOJU4YHON (HOPMBI 3aMKMCH MEPEKITIYATeIbHON (YHKIIUU K
COBEpIIIEHHON JU3BIOHKTUBHOW Qopme. [lpuBeaute mnpumep 3dhdEeKTHBHOTO
WCITOJIb30BAHUS COBEPIICHHON TU3bIOHKTUBHOW HOPMAIBHOU (POPMBI MpeICTaBICHUS
nepexsoyaTenbHol GyHKInU. HauepTuTe NpUHIUIHATIBHYIO DJIEKTPUUYECKYIO CXEMY
U(POBOTO YCTPOMCTRA.

14 NnrerpansHble  MUKpocxembl AemmudpaTtopoB. Jlaiite ompeneneHue
nemdpatopy. IlpuBenute TaOMUIy HCTUHHOCTH HWHTETPAIBHON MHUKPOCXEMBI



nemrdpartopa. Haueprure nNpUHLMIUANBHYIO JJIEKTPUYECKYI0 CXeMy Ha 0ase
OCHOBHBIX  JIOTUYECKMX (YHKUMHA pean3yolryo (QyHkuoo aemmudparopa.
N306pa3ute ycinoBHOe rpaduyeckoe 0003HAUEHHE U PACKPOUTE CYyTh 00O3HAUCHHMIA.
[lepeuncnure M PacKpOWTE OCHOBHBIE SKCIUTYyaTAIMOHHO-TEXHUYECKHUE IMapaMeTphl
MHTErPaIbHBIX MUKPOCXEM JIeIIN(paToOpoOB.

15 MnTerpanbHbie MUKPOCXEMBI IIpeoOpazoBaieil koaoB. [alite onpeneneHue
npeoOpazoBarento KoaoB. [lpuBenure TaOMUIy HCTUHHOCTH, OIHKCHIBAOIIYIO
MPUHITUT (PYHKITMOHUPOBAHUS MHTETPATFHOM MUKPOCXEMBI MPe0oOpa3oBaTeisi KOJAOB.
HayepTtrute mpuHIMNUATBHYIO JJICKTPUUECKYIO CXEMY Ha MPOCTEHINX IHU(PPOBHIX
JIIEMEHTaX pealu3ylollyl0 (QYHKIHIO mpeobpa3zoBatens KoaoB. W3o0pasute
yCcIIOBHOE Tpaduyeckoe 0003HAUCHNE HHTETPATbHOM MUKPOCXEMBI Mpeodpa3zoBaTeis
KOJOB U packpouTe cyTb 00Oo03HaueHuid. llepeunciauTe W packpoilTe OCHOBHBIE
AKCIUTYaTallMOHHO-TEXHUYECKHUE rapaMeTpbl HUHTETpaIbHBIX MHUKPOCXEM
npeodpaszoBarenei KoJ0B.

16 UnTerpansHpie  MuUKpocxembl — mudpaTopoB. Jlalite  ompeneneHue
mudparopy. I[lpuBenure TaOMUIy HWCTUHHOCTH HMHTETPAIBHOW MHUKPOCXEMBI
mudparopa 2—>4. Hauepture NPUHIMIHAIBHYIO JJIEKTPHUUYECKYI0 CXEMYy Ha
OpoCTeUIMX IU(GPOBBIX BJIEMEHTaX peaNu3yIlyo (QYHKUIUIO IH@paropa.
N3o00pazute ycinoBHOE Tpaduyeckoe 0003HAYEHUE HWHTETPAIHLHONM MHUKPOCXEMBI
mudpaTopa U packpoite cyTb 0003HaueHuil. [lepeuncnure u packpoiTe OCHOBHBIE
AKCIUTYaTallMOHHO-TEXHUYECKUE rapaMeTpbl HUHTETpaIbHBIX MHUKPOCXEM
mrpaTopos.

17 nTerpanbHbie MUKPOCXEMBI MYJIBTHILUIEKCOPOB. JlaliTe ompeneneHue
MyJbTUILICKCOpYy. [lpuBenuTe TaOMUIy WCTUHHOCTH, ONHUCHIBAIOIIYI0 paldoTy
WHTETPaIbHON MHUKPOCXEMbl MYyJbTUIUIEKCOpa. HauepTure nOpUHIUIIHUAIBHYIO
IEKTPUUECKYI0 CXeMy Ha MPOCTEUIIUX IUMPOBBIX DIEMEHTAX PEATU3YIOINIYIO
byHKIMIO MyJIbTUIUIEKCOpa. M300pasute ycioBHOe Tpaduueckoe 0003HAUCHUE
WHTETPAIbHOM MHKPOCXEMBbl MYJIBTHILUIEKCOPA M PACKPOUTE CyTh OO0O3HAUYCHHIA.
[lepeunciure U pacKpoOWTEe OCHOBHBIE SKCILUTyaTAllMOHHO-TEXHUYECKUE MapaMeTphl
WHTETPaIbHBIX MUKPOCXEM MYJIbTUILIIEKCOPOB.

18 NurerpanpHble MUKPOCXEMBI JeMYIbTHILUIEKCOpOB. JlaiiTe ompeseneHne
neMynbTUIiekcopy. IlpuBeauTe TabnMily HCTUHHOCTH, OIKCHIBAIOIIYIO pPabOTy
WHTETPAJIbHON MHKPOCXEMBI JEMYJbTUIUIEKCOpa. HauepTuTe NpUHIIMIHATIBHYIO
AIEKTPUUECKYIO CXEMYy Ha MPOCTEHIIMX LU(PPOBBIX 3JIEMEHTaX PeaTn3yIOIIyIO
byHkuo aemynbtuiiekcopa. M3o0pasure ycinoBHoe rpaduueckoe 0003HAYCHUE U
packpoiite  cyThb o0Oo3HaueHwmii. llepeuncauTe W packpoWTE  OCHOBHBIC
HKCIUTYaTallHOHHO-TEXHUYECKUE rapaMeTpbl MHTETPaIbHBIX MHUKPOCXEM
JEMYJIbTUILIEKCOPOB.

19 NnTerpanpHbie MUKPOCXEMBI CXeM cpaBHeHUs. JlaiiTe onpeneneHue cxeme
cpaBHeHusi.  I[lpuBenutre  TaONMWIly  WMCTUHHOCTH,  ONHUCHIBAIONIYI0  padoTy
WHTETPaIbHOM MHMKPOCXEMbI CXEMbl CpaBHEHHs. HauepTure NPUHIUIIHUAIBHYIO
AIEKTPUUECKYIO CXEMYy Ha MPOCTEHIIMX LUPPOBBIX 3JIEMEHTaX PEaTU3yIOIIYIO
byHKIMIO cXeMmbl cpaBHeHUs. M300pa3ute ycimoBHOe rpaduueckoe 0003HAYEHUE U
packpoiite  cyTh  o0Oo3HaueHui. Ilepeumciaure ©W  packpolTe  OCHOBHBIC
DKCIUTYaTallMOHHO-TEXHUYECKUE TMapaMeTpbl HMHTErPAIBHBIX MHUKPOCXEM CXEM



CpPaBHEHHUSI.
20 UnTerpanbHble  MHUKPOCXEMbl  HHUQPPOBBIX  KommaparopoB.  Jlaiite
omnpejeneHre 1uPpoBoMy Kommnapatopy. IlpuBenure TabnMIly HUCTUHHOCTH,
ONMKCHIBAIONIYI0 paboTy mudpoBoro kommaparopa. HauepTute NpuUHIUIIUATIBHYIO
AIEKTPUUECKYIO CXEMy Ha MPOCTEHIIMX HUPPOBBIX 3JIEMEHTaX PeaTn3yIOIIyIo
byukuo  nudpoBoro kKommaparopa. M3oOpasute ycioBHOe rpaduyeckoe
0003HaYeHUE MHTErpaIbHOM MHKPOCXEMbI HH(PPOBOr0 KOMIIAPATOpA U PACKPOUTE
cyTb oOo3Haduenuii. [lepeuucnure u packpoilTe OCHOBHBIE OSKCILTyaTallMOHHO-
TEXHUYECKUE TapaMeTpbl HMHTETPAIbHBIX MUKPOCXEM U(PPOBBIX KOMIApaTOPOB.

21 VlaterpanpHble  MHUKPOCXEMBI ~ CyMMaropoB. JlaiiTe  ompeneneHue
cymmaropy. IlpuBenure kmaccudukanuio CymMMaTOpOB. 3alUIINTE aHAIUTHYECKOE
BBIPOKEHHUSI, OIHUCHIBAKOIIEE (PYHKIMOHUPOBAHHE OJHOPA3PAIHOIO CyMMaropa.
HauepTture nmpuHUMIUANBHYIO 3JEKTPUYECKYIO CXEMY Ha NPOCTEHIIUX LU(PPOBBIX
3JIEMEHTaX pean3yIollyl0 (YHKIUIO OJHOpa3psaHoro cymmaropa. W3o6pasute
YCIOBHOE Tpauueckoe 0003HAUYEHHUE MHUKPOCXEMbl CyMMaTopa M PackpoWTe CyTb
0003HauYEHUH.

22 VlaTerpanbHble MUKPOCXEMbl apu(PMETUKO-IOTMUECKUX YCTpoicTB. Jlaiite
ONpe/esiecHue M TOSACHUTE Ha3HauyeHUe apu(pMeTHKO-JIOrHYEeCKOro YCTpOICTBa.
[IpuBenure ¥ ONMIIUTE MEPEUEHb OINEpalUid  BBINOIHIEMBIX apU(PMETUKO-
JOTHYECKUM ycTpoiicTBOM. HM300pa3ute ycioBHOe Trpaduyeckoe 0003HAUEHHE
apu(pMETUKO-IOru4eckoro ycrpoiicrBa. Ilepeuncnure u packpolTe OCHOBHbBIE
HKCILTYyaTallMOHHO-TEXHUYECKHE napameTpbl MHTErPAITbHBIX MHUKPOCXEM
apu(PMETUKO-TOTHYECKUX YCTPOUCTB.

23 Tpurrepsl. [laiite ompenenenue tpurrepy. IlpuBeante kiaccupukaiuio
TPUITEPOB. 3anMIIUTE TaOJULBl WCTUHHOCTU [UJII OCHOBHBIX THUIIOB TPHUITEPOB.
Hauepture mNpUHUMIMATBHYIO  AJIEKTPUYECKYI0  CXEMY, IIOCTPOEHHYI  Ha
OPOCTEHIINX JIOTMUECKUX OJJIEMEHTaX peaju3ylollylo (QYHKIHMIO KaXXIOro THIIA
TpurrepoB. M3o0pasute ycioBHoe rpaduyeckoe 0003HAYEHHE TPUITEPOB U
packpoiite  cyTb o0Oo3HaueHuii. IlepeuncauTe W packpodWTe  OCHOBHBIC
HKCILTYyaTAlMOHHO-TEXHUUYECKHUE MapaMeTpbl HHTETPAIIBHBIX MUKPOCXEM TPUITEPOB.

24 TaktupoBanue U cuHxpoHuzanud. [IpuBeaute kinaccuduxaiuo npoodiem
TaKTUPOBAHUSA U METO/OB uX peuieHus. [IpuBeaure TpeOoBaHus, NpeabsIBIsIEMbIE K
CUCTEMaM TaKTHPOBAaHHWA M CUHXpOHM3auuu. [lapaMeTpbl TaKTOBBIX HMITYJIbCOB.
Onnodasznoe u naByx(daszHoe TakTUpoBaHWe. JIOCTOMHCTBA M HEJOCTATKU
oaHo(a3zHOro U IBYX()a3HOTO TAKTUPOBAHUSI.

25 JIBonunble cueTtuuku. JlaliTe omnpenereHue JABOMYHOMY CUCTUHKY.
3anummre TaOJUIbl UCTUHHOCTH JUIsli OCHOBHBIX THIOB JIBOMYHBIX CYETUHKOB.
Hauepture mNpUHUMNMATIBHYIO  AJIEKTPUYECKYI0  CXEMy, [OCTPOEHHYI  Ha
NPOCTEUIINX JIOTUYECKUX JJIEMEHTaX peau3yIollyl0 (QYHKUIHUIO JIBOMYHOIO
cuerynka. M300pa3ute ycinoBHoe rpaduyeckoe 0003HaUE€HUE TPUTTEPOB U PACKPOUTE
CyTb o0o3HadueHuil. [lepeuncnuTe W packpoWTe OCHOBHBIC SKCILUTyaTallMOHHO-
TEXHUYECKUE NTapaMeTPbl HHTETPATIbHBIX MUKPOCXEM JBOMYHBIX CHETUHUKOB.

26 VHterpanbHple MHUKPOCXEMBI 3allOMHHAIOMIMX YCTpOHCTB. Onuimre
Ha3HAYEHUE 3alIOMUHAIOIINX  YCTPOWMCTB. [IpuBenure  KIaccUpUKALUIO
3alIOMHUHAIONINX YCTPOUCTB. PackpoliTe mpuHIUN (PYHKIMOHUPOBAHUS KaXAO0TO U3



MPUBEICHHBIX THUMOB. llepeyucianuTe W MOSICHUTE OCHOBHBIE SKCILUTyaTallMOHHO-
TEXHUYECKUE  XapPAKTEPUCTUKH  HHTErPAIbHBIX  MHUKPOCXEM  3allOMHHAIOLIUX
YCTPOMCTB.

27 IIpocTble MHUKPOMPOIECCOPHl M MHUKPOIPOIIECCOPHBbIE cucTeMbl. JlaiiTe
orpejeneHre Mukpompoieccopy. I[lpuBenure kiaccuuKanuoo MUKPOIPOIECCOPOB.
[lepeunicnure ¥ OMUIIUTE OCHOBHBIE PA3JIMYUSl B OCHOBHBIX BUAAX apXUTEKTYp, IO
KOTOPBIM CTPOSITCS. MHKpoIrporieccopsl. Ilepeuncnure M MOSCHUTE OCHOBHBIC
AKCIUTYaTallMOHHO-TEXHUUYECKUE XapaKTePUCTUKNA MUKPOTIPOLIECCOPHBIX YCTPOMCTB.

28 IIpocThie  MHKPOMPOIIECCOPHI W MHKPOIPOIIECCOPHBIE  CHCTEMBI.
[IpuBenuTe OOOOMIEHHYIO CXEMY DJEKTPUYECKYIO CTPYKTYPHYIO OJIHOSIIICPHOTO
MUKpOIIpOIleccopa W ONWINUATE TPHUHIMN ero (yHKIHOHUpoBaHUsA. Onuimmre
MEXaHHU3M BbI30Ba MOAMNPOrpaMMbl. BapruaHThl peann3aiu CTEKOBOW MaMSsITH.

29 NuTepdeiicel mporeccopHbIXx cucTeM. JlaiiTe ompeneneHue CIeTyrOIIIM
TepMuHaM:  ¢u3nueckuil uHTEepdelc; JOrudecKuid UHTEpPeiic; JTOTUYECKH
MPOTOKOJ; KaHal CBS3U; JIMHUS CBS3W; MarvcTpalb; NapajijielibHas MarucTpalib;
MocjeAoBaTeNbHasl MAarucTpalb;, IEepeJaTyuK; NOpueMHUK. JlaiiTe KpaTKyro
xapaktepuctuky uarepdeiicy VME (Virtual Machine Environment).

30 Ctpykrypa 1 GyHKIHOHUPOBAHUE MYJIBTUSIEPHBIX MPOIECCOPOB (PUPMBI
Intel. ITpuBeauTEe O0OOOIIEHHYIO CTPYKTYPHYIO CXEMY MYJIBTHAICPHOIO MPOIleccopa
¢upmer Intel, BeimonHeHHOTO MO apxutekrype Sandy Bridge. ITosicaute Ha3HaueHHe
OCHOBHBIX JJIEMEHTOB, TMPHUBEAUTE OCHOBHBIC OKCIUIYyaTal[MOHHO-TEXHUYECKUE
XapakTepUCTUKHU Tpoleccopa. [IpuBennure MapkupoBKY Mpoleccopa, BIITOJTHEHHOTO
M0 OMMCAHHOM BBIIIE aPXUTEKTYPE.

31 Obmue cBeneHusI 0 COBPEMEHHBIX MUKpPOKOHTposuiepax. [losicaute, B uem
COCTOSAIT OCHOBHBIE OTJIMYMSI MHUKpoOIpoleccopa oOT Tmpoueccopa. W3o0Opasure
O00OOIIEHHYIO CTPYKTYPHYIO CXEMYy MHUKPOIpOIEeccopa, TMOSICHUTE Ha3HAYEHUE
KOKJIOTO  DJIEMEHTa, BXojsmiero B  Hee. Onumure OPUHIUN — pabOTHI
MHUKPOKOHTPOJIJIEPA IO HAUEPUYEHHOM CXEME.

32 [lonynsipubie cemeiicTBa MUKpPOKOHTpoJuiepoB. [IpuBenute HambOosee
MONYJISIPHBIE CEMENWCTBA MHUKPOKOHTPOJUIEPOB, BBIMYCKAEMbIX OTE€YECTBEHHBIMU H
3apyOeKHBIMU TIpou3BoauTENsIMU. [lepeuncnure wux ocobGennoctu. I[lpuBeaute
JIOCTOMHCTBA U HEJIOCTATKU KaXX1I0T0 CEMENCTBA MUKPOKOHTPOJIEPOB.

33 IlporeccopHoe sIpo MHUKpPOKOHTpoJuiepa. Ilepeunciaure Tpu OCHOBHBIC
COCTABJISIOIINE, SBISIONIMECS HEPa3pbIBHBIM €IUHCTBOM TEXHUYECKOTO PElICHUS
MIPU TOCTPOSHUM MUKPOKOHTPOJIJIEPOB. 3aMUIIUTE MAaTEMATUUECKOE BBIPAXKEHUE IS
OTpENICSICHUs] TPOU3BOJUTEILHOCTH MHUKPOIPOIECCOPHON CUCTEME, TOSICHUTE
nepeMeHHble BXojdmue B Hero. OTBeTbTe Ha BoOmpoc: UTO MOHUMAETCS IO
npefeapbHo  4yacToToM — TakthupoBaHusi?  CpaBHUTE  MeXAy  coOoMl  J1iBa
MUKPOKOHTpPOJIJIEpa, HCIOJB3Ysl JJIsi CpPaBHEHHS CIEAYIOIIUME IMapaMeTpbl: THII
apXUTEKTYPHI; IpeIeNibHAs YacTOTa TAKTUPOBAHMS; YacTOTa 0OMEHa 10 BHYTPEHHUM
MarucTpaJIsiM.

34 PesunenTHas mamsATh ~ MHKpPOKOHTposuiepa. Jlalite — ompeneneHue
PE3UICHTHOM namMsIT MUKPOKOHTPOJLIEPA. [lepeuncnure OCHOBHBIE
AKCIUTYaTallMOHHO-TEXHUYECKUE XApaKTepUCTUKHU, a TakkKe JIOCTOMHCTBA U
HEJOCTaTKHU CJICIYIOIIMX THUIIOB 3HeproHe3aBucuMoit namsatu: Mask-ROM; One-Time



Programmable ROM; Erasable Programmable ROM; Electrically Erasable
Programmable ROM; Flash ROM.

35 Mukpokoutposiepbl  cemeiictea MCS-51  ¢upmer  Intel. Haueprtute
00OOIIIEHHYIO CTPYKTYPHYIO CXEMy MHKPOKOHTpoJiiepa cemeiictBa MCS-51.
[losicauTte  Ha3HayeHHE OCHOBHBIX  3JIEMEHTOB. Onummre  OPUHIUI
GyHKUMOHUPOBaHUS ~ MHUKpOKOHTposuiepa.  I[lepeuncnure  ero  OCHOBHBIE
HKCILTYaTallMOHHO-TEXHUUECKUE XapPaKTEPUCTUKH, TPUBEAUTE JOCTOUHCTBA W
HEJOCTAaTKHU.

36 Knaccuduxarus PIC mukpoxontposuiepos. [IpuBeaure kinaccupukammio.
Kpatko oxapakTepu3yiTe KaKIblii IMyHKT KiaccH(HKaAruu. YKaXuTe, M0 KaKuM
MIPU3HAKaM MOJKHO €IIIe KIIacCH(pHUITMPOBAaTh KOHTPOJUIEpHI cemeiicTBa P1C?

37 Texanueckue xapakrepuctuku PIC muxpoxkoHTposepos. Ilepeunciure
TEXHUYECKHUE XapPAKTEPUCTUKH M PAaCKpolTe mX cMbICH. [loscHHUTE, KakuMm 0Opa3om
MIEPEUUCIICHHBIE XapaKTEPUCTUKA MUKPOKOHTpOJUIepa OYIyT OKa3bIBaTh BIMSHUE HA
o0IMe XapaKTePUCTUKH PATUOTEXHUYECKOTO YCTPONCTBA.

38 Crpykrypa mukpokoHTposuiepa cemeiictBa PIC. Hauepture 060011eHHYIO
CTPYKTYpHYIO cxeMy Mukpokontpoiiepa PIC16F84, mnoscHuTre Ha3HaueHUE
AJIEMEHTOB, BXOJSAIIMX B HEE M PACKPOWUTE MPUHIHUII PAOOTHI CXEMBI. YKaXHUTE, B
KaKOM PpaJUOTEeXHUYECKOM OOOpY/IOBAaHUM aBHAIIMOHHOTO HAa3HAYECHHUS] MOKET
UCII0JIb30BaThCsl MUKpOKOHTpoJuiep PIC16F84 u mouemy?

39 Knaccudukaruss uHTEpHEHCHBIX MUKPOIPOIIECCOPHBIX cucTeM. Jlaiite
omnpenesieHne TepMuHy «uHTepdeiicy. [IpuBeaute knaccudukanuo UHTEPPEHCHBIX
MHUKPOTIPOIIECCOPHBIX CHUCTEM W TMOSCHUTE CYTh KaXKIOTO IMyHKTa KIACCHU(UKAIIMH.
[lepeunciure AOCTOMHCTBA W HEAOCTATKM HHTEP(EHCHBIX CHCTEM, BXOAAIINX B
npuBeneHHy0 Kiaccudukamuio. llepeuncniute OCHOBHBIE (YHKIIMH CHCTEM
aBUAIIMOHHOTO PATUO3JEKTPOHHOTO O0OpPYIOBaHMUS, B COCTAaB KOTOPBIX BXOJISAT
uHTepEHCHBIE CUCTEMBI.

40 IlIunnsie popmupoBarenu. Jlaiite onpeseneHue, MOsSCHATE Ha3HAUYCHUE U
o0nacTh MPUMEHEHUsS WIMHHBIX QopMupoBateneil. Hadeprure o00001IEHHYIO
CTPYKTYPHYIO CXE€MY IIMHHOTO (DOPMUPOBATENIS, PACKPOUTE HA3HAUCHUE DIIEMEHTOB,
BXOJSIIUX B HEE M ONHUIIWTE NpPUHIUN ee padoTel. M3o0pasute yciaoBHOE
rpaduyeckoe 0003HaAUCHHE MHMKPOCXEMBbI IMUHHOTO (OPMHUpPOBATEIS M TOSCHUTE
HA3HAUYCHUE €€ BHIBOJIOB.

41 IMapannensHble agantepsl. [laliTe onpeneneHue, MOsSCHUTE Ha3HAYCHUE U
o0nacTb TPUMEHEHHS TMapalieNbHBIX aganTepoB. Hadeptutre 00001IEHHYIO
CTPYKTYypHYIO cxeMy Mukpocxembl KPS580BBS5SS5SA, mnosicHure mnpuHiun padboTh
napauieTbHO-TIepUPepUHOTO ajanrepa. [lepeuncnure ee OCHOBHBIC
XapaKTEepPUCTHKU. JlaiiTe KpaTKyr0 XapaKTePHUCTUKY OCHOBHBIM pPEKHMaM PaOOTHI
napauieTsHO-TIepUPEpURHOTO afanTepa.

42 Nnrepdeiic SPI, Serial Peripheral Interface — cuaxpoHHbBIN AyIUIEKCHBIH
TpeXmpoBOAHBIA ~ uHTepdeiic. Hasznauenue wuHTEpdeiica, ero TEXHUUYECKHE
XapaKTEePUCTHKK W o0ysactb  mpuMeHeHus.  Hadeptute ~ 0000IICHHYIO
GyHKIIMOHATBHYIO CXeMy OOMEHa JaHHBIMH MEXAY MOJYISIMU TIOSICHUTE
HA3HAYCHHUE DJIEMEHTOB, BXOSIIMX B 3Ty CXEMYy M OMNUIIUTE TPHHIIUN PabOTHI.
[lepeuncnure fOCTOMHCTBA U HenocTaTku uHTEpdeiica SPI.



43 JIByXnpoBOAHBIA WHTEPPEHC C TMOCIEeNOBATEILHON Mepeaadye JaHHBIX
I°C, Inter Integrated Circuit. Hasmauenne wuHTepdeiica, ero TEXHHUECKHUE
XapaKTEpPUCTUKU U 00JacTh NpuMeHeHusd. Hadepture o0OOLIEHHYIO CTPYKTYpPHYIO
cxeMy wuHTepdeiica, NpPUBEIUTE CTPYKTYpy CHUTHaja U TOSICHUTE MPUHIUII
dbyHkuuonupoBaHusi uHTepdeiica. Ilepeduncnure JOCTOMHCTBA U HEIOCTaTKU
nnTepdeiica 1°C.

44 TlpunHIunbl 00pabOTKM CUTHAIOB B HMUGPOBBIX cucTemax. Ilepeunciaure
MPEUMYIECTBA W HEAOCTaTKH [HU(PpOBON O0OpabOTKM CHUTHAJIOB. 3alMIININATE
YpaBHEHUS, OIMUCHIBAIOIIME 0a30BbIE ONEpalMy, HCIOJb3YyEMbIE B aJIrOpUTMax
1udpoBoit 00paboTku curHaoB. [losicHUTe Ha3HAYCHHE TIEPEMEHHBIX, BXOISIINX B
HUX U PACKpOiTe (PU3NIECKHUI CMBICII.

45 HaznaueHne U 00acTh NMPUMEHEHUS MHUKPOCXEM C MpOorpaMMUpPyEeMOi
noruxoit. [losicHUTE CyTh TEXHUUECKON HEOOXOAMMOCTH MCIOJb30BAHUS MUKPOCXEM
C MPOrPaMMHUPYEMOM JIOTUKOM B pagUO’NEKTPOHHBIX CHUCTEMAX TPaXIaHCKOU
aBuanuu. [lepednciiure OCHOBHBIX OTEUECTBEHHBIX M 3apyOEKHBIX MPOU3BOAUTENICH
MIPOTPAMMHUPYEMBIX JOTUUECKUX CXEM.

46 Knaccudukanus HHTETpaIbHBIX MUKPOCXEM MPOrPaMMHUPYEMOM JIOTHKHU.
[IpuBenuTe KiIaccuUKAIUIO MUKPOCXEM C MPOTrpaMMUPYEMON JIOTUKOW MHUHUMYM
no JByM Tmpu3HakaMm. PackpoiiTe CyIIHOCTh KaXKJIOTO MYHKTa KilacCU(pUKAIIIH.
[IpuBenuTe mnpuUMep MHUKPOCXEM MPOrpaMMHUPYEMON  JIOTHKU(C  YyKa3zaHUEM
MapKUPOBKH) OTEYECTBEHHOTO U 3apyOEKHOTO TPOU3BOICTBA.

47 O0uue (CUCTEMHBIE) CBOMCTBA MHUKPOCXEM IMPOrpaMMHUPYEMOM JIOTHKHU.
[lepeuniciuTe W  pacKpOWTE OCHOBHBIE JOCTOMHCTBA, OMNPEIACIAIOIINE HX
BO3pACTAIOIEEe HCIOJb30BAHUE B TEXHUYECKHX CHUCTEMax. YKaKUTE€ OCHOBHbBIC
HEJIOCTATKU MPUCYIIHE MUKPOCXEMaM C MPOrpaMMHUPYEMOU JIOTUKOW U ONpeAesuTe
MyTH UX YCTPAHCHUSI.

48 OcHOBHBIE TEXHUYECKHUE XapaKTepUCTUKU MHUKPOCXEM c
nporpaMMupyemoi Jiorukoi. [IpuBeaure He MeHee 6 XapaKTEPUCTHUK (C yKa3aHUEM
UX AHIJVIOA3BIYHOTO aHajora) U JalTe UM Kparkoe mnosicHenue. llosicHute, kakue
XapaKTEPUCTHKU  OyAyT  ONPEACNAIONIMMH TPH  BBIOOpE  MHUKPOCXEMBI  C
MpPOrpaMMHUPYEMON JIOTUKOM I TPUMEHEHHS] B aBUAIMOHHOM PaguO03JIEKTPOHHOM
000py1I0BaHUM.

10 MeToauyeckue PpeKOMEHJAANMU I O00y4alwIIuXcsd 10 OCBOEHUIO
AUCIHUILIHHDBI

[Ipuctynas K U3y4eHUIO0 TUCHUILUIMHBI « CXEMOTEXHUKA U MUKPOIIPOLECCOPHBIE
YCTPOMCTBA B PAMO3JIEKTPOHHBIX CUCTEMAX», CTYJEHTY HEOOXOJMMO BHUMATEIHHO
O3HAKOMUTBHCS C TEMATHYECKUM IIJJAHOM 3aHSATHH W CIIHCKOM PEKOMEHIOBAHHOU
autepaTypbl. CTyneHTy cCilenyeT YSCHUTb, YTO YpPOBEHb M TIJIyOMHAa YCBOCHHUS
JTUCHUIUIMHBI 3aBUCAT OT €ro aKTUBHOM U CHCTEMAaTHYEeCKOW pabOThl HA JIGKIMSIX U
IIPAaKTUYECKUX  3aHATHA. B 3TOM  @porecce BaKHOE  3HAYEHHE  MMEET
caMocTosiTeNibHAsE ~ paboTa, HaAmpaBlieHHAss Ha  BOBJICUCHHE  CTYJCHTa B
CaMOCTOSITENIbHYIO TIO3HABaTENIbHYIO JACSITENbHOCTh C ILENbl0  (OopMUpOBaHUS



CaMOCTOSITEIFHOCTH ~ MBIIUIEHUS,,  CIOCOOHOCTe K IPOo(ecCHOHATHLHOMY
CaMOpa3BUTHIO.

Ha 3 kypce oco6oe BHUMaHUE yJeseTCs Pa3BUTHIO CIIOCOOHOCTEN CTY/ICHTA B
pelIeHr HECTaHAapTHBIX 3a/1a4 Ha OCHOBE paHee U3y4eHHOro marepuana. B konie 3
Kypca MpOBOAUTCS MPOMEXKYTOUHAs aTTecTalus B (hopMe 3a4eTa ¢ OLIEHKOM.

[Ipy npoBeneHuH BceX BUIOB 3aHATHII OCHOBHOE BHUMAaHUE YENAETCS
PACCMOTPEHUIO TPUHIMIIOB TOCTPOCHUS, PabOThl, aHAIM3y PaTUOIIEKTPOHHBIX
CHUCTEM W MX DJIEMEHTOB, a TaK)K€ MECTa MPUMEHEHHUS H3y4aeMOro marepuaia B
CHCTEME PaIMOTEXHUIECKOTO 00ECIICUCHHS MTOJIETOB BO3AYIIHBIX CY/I0B.

TeopeTnueckas MOATOTOBKA CTYJAEHTOB MO JUCIUIUIMHE OOecrednBacTCs Ha
aexnusax. Ha nekuusx o0y4aeMbIM JalOTCSl CHCTEMATH3UPOBAHHBIE OCHOBBI HAYYHBIX
3HaHUW TI0 COCTOSHUIO W OCHOBHBIM HAyYHO-TEXHUYECKHM IMpoOJIeMaM pa3BHTHUSA
PazroOdIEKTPOHHBIX CUCTEM.

3aauaMu JIEKIUNA SBIISIOTCS:

— O3HAKOMJICHHE OOy4alluxcsa C I[eNAMH, 3aJadaMd M CTPYKTypoH
TUCHUTUIMHBL ~ «CXEeMOTEeXHMKa U MHKPOIPOIIECCOPHBIE  yCTPOMCTBa B
PaIMOdTIEKTPOHHBIX CHCTEMaxX», €€ MECTOM B CHUCTEME HAayK U CBS3SIMU C JPYTUMU
JTUCIUTUTMHAMU;

— KpaTKkoe, HO IO CYIIECTBY, H3JI0)KEHHWE KOMIUIEKCA OCHOBHBIX Hay4YHBIX
MOHSTHUH, OJX0/I0B, METO/IOB, IPUHIIMIIOB JAHHOMN JUCIUILIAHEI;

— KpaTKoe W3J0XKEeHHEe Hanboyiee CYIIECTBEHHBIX TOJOXKEHUH, pPacKphITHE
0COOEHHO CIIOJKHBIX, aKTyaJbHBIX BOIIPOCOB, OCBEIIEHUE TUCKYCCHOHHBIX MTPOOIIeM;

— OTllpe/ieTICHNe  TEPCTIeKTHUBHBIX  HAMpPaBICHUW  JalbHEHIIEr0  pa3BUTHUS
HAY4YHOTO 3HAHMSI B 00JIACTH aBUAIIMOHHBIX PATUOTEXHIUUECKHX IICTICH.

3HaYMMBIM (PAKTOPOM MOJHOIEHHON U TIOJOTBOPHOM pabOThl 00yJaromIerocs
Ha JICKIMU SBIISIETCS  KyJbTypa BeIeHUS KOHCHekTa. JIis  TOBBIIMICHUSA
(G ()EKTUBHOCTH JIGKITMOHHBIX 3aHATUNA PEKOMEHAyeTCsS [0 Haudaja 3aHATUN
CaMOCTOSITEJIbHO TPOBECTH IPEIBAPUTENIbHOE O3HAKOMIJICHHE C MaTepuajioM
MPEACTOSAIEH JIEKIIMU 10 TMOoCoOMi0 U O(GOpPMUTH KpaTKUW TpeBapUTEIbHBIN
KOHCIIEKT.

Teopernyeckue TOJNIOKEHUS, H3JaraeMple B JICKIUAX, WIUIIOCTPUPYIOTCS
npuUMeEpaMl HMX TMPAKTHUYECKOW peaau3allid B PaJUOICKTPOHHBIX CHCTEMax U
CpeIICTBaX AaBUAIMOHHOW JJIEKTPOCBSI3M W Tepeladd JaHHbIX. J[ns oOneruenus
BOCTIPUATHS CTYJCHTOM CJIOHOTO W Pa3sHOOOpa3HOTO Marephalia PeKOMEHIyeTCs
U3yYCHHE HOBBIX pa3[eioB Kypca HA4YMHATH C KPATKOTO BBEACHHUSA, B KOTOPOM
YCTaHABIIMBACTCS CBSI3b C MPEABIAYIIMMH U CMEXHBIMU TUCIUIUIMHAMU y4eOHOTO
TIaHa.

BxomHo#l KOHTposb B (pOpME YCTHOTO Ompoca MpernojaBaTeilb MPOBOAWT B
HayaJie U3y4YeHUs KaXKI0U HOBOU TEMBI.

[IpoBeneHNEe TPAKTUYECKUX 3aHITHA OCYIICCTBIISIETCS TOCIE MPOYTCHHS Ha
JEKIUSAX COOTBETCTBYIOLIETO TEOPETHUECKOr0 MaTepuaja, U CIYKUT CpPEICTBOM
3aKpeTUICHUsI TOJMYyYEHHBIX 3HAaHUW W (OpMUpOBaHUS HABBHIKOB M YMEHHUU
WHKCHEPHBIX MCCIICIOBAHUN.

[TpakTHueckue 3aHATHS TPHU3BAaHBI O00ECIEUUTHh TMOJYYCHHE CTYICHTaMH
MPAKTUYECKUX HABBIKOB U YMEHHI IO TTPOBEICHUIO MHKEHEPHBIX PACUETOB, a TAKKE



U3YYEHUE METOJIOB IOCTPOEHUS M pacuera XapaKTEPUCTUK PaTUO3IEKTPOHHBIX
CUCTEM M UX JJIEMEHTOB.

Bce Buabl yueOHBIX 3aHATUA NPOBOJATCA C AKTUBHBIM HCIOJIb30BAaHUEM
TEXHUUYECKUX CPEACTB 00YUEHMS U UMEIOUINXCS B HATMYUU 00pa3LOB.

W3ydyeHne AUCHUUIUIMHBI IIOCTPOEHO TakKuM 00pa3oM, yToObl 00ecnedyrBalioCh
Hauiyyllee YCBOCHHUE MaTepuaa.

Ha camocTodTensHOE HU3ydeHHE BBIHOCSATCS HauboJiee IMPOCTHIE BOIPOCHI
nu3ydaemMbplX TeM. CaMOCTOATENbHOE HM3yYEHHE MO3BOJISIET NMPUBUTH HABBIK ITOMCKA
MHTEPECYIOIINX BOIPOCOB B HCTOYHHUKAX, B TOM YHUCJIE€ U JOTIOTHUTEIbHbIX.

CamocrosiTenpHast  pabota  oOydaromierocs BechbMa  MHOTOOOpasHa W
coneprkatenbHa. OHa BKJIIOYAET CJICIYIOIINE BHIBI paboThI (11. 5.6):

—  CaMOCTOSITENIbHBIA MOUCK, aHANIW3 MH(OpMALMK U MpopadboTKa y4eOHOro
MaTepuana;

—  TOATOTOBKY K YCTHOMY OHNpOCy (THepedyeHb THUIOBBIX BOMPOCOB JUIS
TEKYIIEero KOHTPOJIs B 1. 9.6);

WTOrOBBII KOHTPOJIb 3HAHUM CTYJIEHTOB IO TEMaM JUCLUIUIMHBI IPOBOJIUTCS B
(dopMe 3ayeTa ¢ OLIEHKOM.

[IpuMepHBIN IEPEUYEHb BONPOCOB JJISI 3a4E€TOB 0 AUCHUIUINHE «CXEMOTEXHHKA

Y MUKPOIIPOLIECCOPHBIE YCTPOUCTBA B PAJMO3NIEKTPOHHBIX CHUCTEMax» MPHUBEJIEH B II.
9.6.

Pabouass nmporpamMma AMCHMIUIMHBI COCTABJI€HAa B  COOTBETCTBUU  C
tpedoBanusiMu @I'OC BIIO no cnenunansHoct 162001 «OKcrutyaTanus BO3AyIIHbINA
CYJIOB M OpraHu3alus BO3AYLUIHOTO JBWKEHHUS» M cliennanuzanuu «OpraHnu3anus
paOTEXHUYECKOTO 00ECTIEYEHHS TTOJIETOB BO3YLIHBIX CYIOBY.

[Iporpamma paccMoTpeHa ©  yTBEpXKIE€HAa Ha  3acelaHud  Kadeapsl
Panuoanexktponnsix cucteM (Nel2) «15» ssuBapst 2018 rona, mporokosn Ne6

PaspaloTyuk:

Crapmmuii npenonana&r_Wx «PamuoanekTpoHHBIX cucTem» (Nel2)
Hazapos IT.C.

VA 4

3apenyroinuii kadenpoil panuoTeKTPOHHEBIX cucTeM (Nel2)

J.r.n, c.H.C. : Kynpskos C.A.
~J \

l'Ipor'paMM&l coriiacoBaHa:

PyxoBoaurens OITOIT

I.T.H, c.H.C. = Kynpskos C.A.
\

[TporpamMmma paccMoTpeHa W 0n00OpeHa Ha 3acelaHuu Y 4eOHO-METOAMYECKOTO
coBera YHuBepcutera «14y» despans 2018 roga, mporokosa Ne 5




