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1 Ilean ocBoOeHMSI TUCHTUTIINHBI

Hean TUCHUNINHBI:

JaTh CTYJ€HTaM CHUCTEMaTUYECKHE 3HAHUS U MPAKTUUYECKHE HABBIKK B 00JIACTH
TEOPETUYECKUX OCHOB M aHAJIOTO-TUCKPETHON M IU(POBON CXEMOTEXHUKH, a TaKKe
B 00J1aCTH MUKPOIIPOIIECCOPHBIX U MTPOTPAMMHUPYEMBIX YCTPOUCTB.

3agauy AMCIUILINHDBI:

— (opmupoBaHHE y CTYACHTOB 3HAHWM M TPEACTABICHUNA O HA3HAYCHUU U
CTPYKTypEe, MeETO/ax, MpPHUHIMINAX JCHCTBUS, TMOCTPOCHUA U OKCIUTyaTalluu
COBPEMEHHBIX PAJAHOAICKTPOHHBIX CHCTEM, UCIIOJIB3YEMBIX B TPAKIAHCKOW aBUALIUU
U paboTaronx Ha 0a3e aHaJoro-TUCKPETHBIX, IU(PPOBBIX, MHUKPOIPOLECCOPHBIX U
IPOrPaMMHUPYEMBIX YCTPOUCTB;

— (¢opMUpOBaHME YMEHUH IO pa3pabOTKe, pacueTy, aHaJIU3y U HCCIEeIOBAHUIO
CXEMOTEXHUYECKUX PELICHUH aIeKBaTHBIX PEATU3yEMbIM 33/1a4aM U PUMEHUMBIM B
COBPEMEHHBIX PATUOIJEKTPOHHBIX CHUCTEMAaX, HCHOJIb3YEMBIX B TIpPaXIaHCKOU
aBUAIMM Ha 0a3e aHAJIOTO-IUCKPETHBIX U LU(POBBIX YCTPOHCTB;

— (GopMUpPOBaHHE HABBIKOB OINpPENEICHHUS MECTa OTKa3a B PaJuO3JIEKTPOHHBIX
CUCTEMaX, HCIIOJIb3yEMbIX B IPaKJaHCKOM aBHalMy 1 paboTaromux Ha 0a3e aHajaoro-
JUCKPETHBIX U HU(PPOBBIX YCTPOUCTB;

—  (QopmHupoBaHME  HABBIKOB  BJAJEHUS  SI3bIKAMM U CHCTEMaMu
IPOrpaMMHUPOBAHUSA, WHCTPYMEHTAbHBIMH CpeacTBaMu KOMITBIOTEPHOTO
MOJICTTMPOBAHUS Ui HACTPOWKH, TPOBEPKH, OMPEICICHUs MecTa OTKa3a B
COBPEMEHHBIX PATUOIIEKTPOHHBIX CHUCTEMaX, HCIHOIb3YEeMbIX B TPaXITaHCKON
aBUAIMM ¥ paboTalonmMx Ha 0a3e MHUKPOMPOIECCOPHBIX W MPOrPaMMHUPYEMBIX
YCTPOWCTB;

— (opmupoBaHHE HABBIKOB NPOEKTUPOBAHUSA M TMPAKTHUECKON peamu3aiuu
pasvodJIEKTPOHHBIX CUCTEM, UCIOJIb3YEMBIX B TPaK/IaHCKOM aBHUAllMU, TOCTPOECHHBIX
Ha OCHOBE MHUKPOIIPOLIECCOPHBIX M MPOrPaMMUPYEMBIX YCTPOWCTB C MPUMEHEHHEM
CUCTEM aBTOMATHUECKOI'0 MPOEKTUPOBAHUS.

JucuunnuHa oOecreyrBaeT MOATOTOBKY BBIMYCKHHMKA K SKCIUTyaTallMOHHO-
TEXHOJIOTMUYECKOH 1eATeIbHOCTH.

2 Mecto aucnuniaunbl B ctpykrype OOIT BITO

JMucunminHna «CXeMOTEXHUKA Y MHKPOMNPOLIECCOPHBIE YCTPOMCTBAa B
PaAMO3JIEKTPOHHBIX CUCTEMAaxX» M3y4aeTcss Ha 3 U 4 Kypcax W MpeAcTaBiseT coOoun
JTUCUMIUIMHY ©0a30BOM dYacTu MukiIa mpodeccuoHanbHbix aucuumuind (C3) u
OTHOCHUTCS K MOJIYJIIO JUCIUIUIAH CTICIIUATN3aIINH.

JNuctuuminHa «CXEMOTEXHHMKa U MHKPOMPOLIECCOPHBIE  YCTpOMCTBAa B
PaIOdIEKTPOHHBIX CHUCTEMax» 0a3upyeTcs Ha KOMIIETCHIUAX, CPOPMUPOBAHHBIX Y
CTYJI€HTa MPU OCBOCHUM AUCHUIUIMH: «Duszuka», «MHpopmatukay, «MareMaTukay,
«DNEKTPOTEXHUKA U AIEKTPOHUKAY U «PaguoTeXHUYECKHUE LTI U CUTHAIIBD.

JlucrumiviHa  SBISIETCS  OOSCIICUMBAIONIEH I CIEMYIONIUX  JTUCITUTIINH:
«PaguoTexHU4YeCcKre CHUCTEMbl HaBUTAllUU U mocagkuy, «PaamorexHudeckue
CpelcTBa HaOIIOCHUS.



3 Komnerennun oOyuarwuierocsi, (popmupyembie B pe3yJbTaTe OCBOEHUS

AUCIHUILIHHDBI

HpOHCCC OCBOCHHA NUCHUIUIMHBI HAaITPpaBJICH Ha (1)OpMI/IpOBaHI/Ie CICOYOIINX

KOMIIETEHITUMU:

[lepeuens u xkox

[lepeuens TIaHUPYEMBIX PE3YIBTATOB OOYUECHHUS T10

KOMIIETEHIUH IACIUATUINHE
CIIOCOOHOCTH 5
TOTOBHOCTD
HKCILTyaTHPOBAThH 3HaTh:
BO3/TYIITHBIC Cyla,| - OCHOBBI W  OCOOCHHOCTH  OSKCIUTyaTaIluu
CHJIOBBIC YCTAaHOBKHM | | amlmaparypel, IIOCTPOCHHOH Ha 0a3e aHaJloro-
CHUCTEMBI BO3/IYIIHBIX | TUCKPETHBIX U U(PPOBBIX CXEM.
CYJIOB, BKJIIOUas paJuo- U | YMETh:
DIIEKTPO- - aHajgu3WpoBaTh pabOTy, B TOM  YHCIIE
CBETOTEXHUYIECKOE CaMOCTOSITCIFHO W HMHIWUBUIYaJdbHO, OCHOBHBIX
00OpyTIOBaHUE, CHCTEMBI | Y3JIOB PaJMOAICKTPOHHON anmapaTypbl,
ABTOMATHKHU U | IOCTPOSHHOW ¢ HCIOJb30BAaHUEM  AHAJIOIO-

yhopaBieHusT U OOpTOBOE
aBApUHO-CIIACATENBHOE

JUCKPETHBIX, LHU(PPOBBIX, MHUKPOMPOLECCOPHBIX U
IPOrPpaMMHUPYEMBIX YCTPOUCTB.

o0opyioBaHue, B | Branets:
COOTBETCTBUHU c| - METOIaMH u METOIMKAMU pacuera
TpeOOBaHUSIMU XapaKTePUCTHK AHAIOTO-IUCKPETHBIX M IH(PPOBBIX
HOPMAaTUBHO- YCTPOWCTB.
TEXHUYECKUX JOKYMEHTOB
(TIK-56)
CIIOCOOHOCTH 1 | 3HATh:
TOTOBHOCTH -  OCHOBBI M  OCOOCHHOCTH  DKCIUTyaTaluu
AKCIUTYaTUPOBATh amnmaparypbl, TOCTPOCHHOM Ha 0a3ze aHaloro-
MTHJIOTa)KHO- JTUCKPETHBIX U UPPOBBIX CXEM.
HaBUTAlIHOHHBIC YMeTh:
KOMILUIEKChI,  OOpPTOBBIE | - MPUMEHSITh TEXHUKO-IKCILTyaTallMOHHbIE
CHCTEMBI CBSI3U, | XapaKTePUCTUKNU  JUCKPETHBIX  DJIEMEHTOB  JIJIst
HaBUTALIMOHHBIE CHUCTEMBI | CXeMOTEXHUYECKOTO aHaliu3a PaJu0dJICKTPOHHBIX
u obopynosanue (ITK-57) | ycTpoiicTs.

Bnanerts:

- S3bIKAMH M CHUCTEMaMU MPOrpaMMHUPOBAHUS B
o0beMe MPUTOTHOM ISl HACTPOIMKHU, 00CTYKUBaHUS
U DOKCIUTyaTalluu PaJuOTEXHUYECKHX CPEICTB U
CPEACTB CBSI3HM, MOCTPOEHHBIX C HCHOJIb30BAHUEM
MHUKPOIIPOLIECCOPHBIX U IPOrpaMMHPYEMBIX
JIOTUYECKUX YCTPOMCTB.




ITepeuens u Koz

[lepedeHb mIaHUPYEMBIX pPe3yJIbTATOB 00YUEHUS IO

KOMTICTCHITUIA JTUCTIATUTAHE
CTIOCOOHOCTH u | 3HaTh:
TOTOBHOCTh - TIPUHIIATIBI (GYHKITMOHUPOBAHWSI
IKCIUTYaTUPOBATh MUKPOIIPOIIECCOPHBIX U IPOTPaMMHUPYEMBIX
aBTOMATHU3UPOBAHHBIC JIOTHYECKUX YCTPOKHCTB MIPUMEHSIEMBIX B
CUCTEMBI OOCTY)KHWBAHHS | pAIHOICKTPOHHOM 000PYAOBAHUH, HC-TIOTH3YEMOM
BO3MIYITHOTO  JBWKEHUS, | B TPKIAHCKON aBUAIINU;
PaJMOAJICKTPOHHBIE - OCHOBBI W  OCOOCHHOCTHM  OIKCIUTyaTaIluu
CHUCTEMBI CBSI3H, | allllapaTypbl, IOCTPOCHHOW Ha 0a3e aHa-JIoro-
HaBHUTAIUN U | TUCKPETHBIX U IIU(PPOBBIX CXEM;
HAOJIONICHUS,  CPEACTBA | - COBPEMEHHYIO aHAJIOTO-AUCKPETHYIO U TU(POBYIO
HABUTAITMOHHOTO U | DJIEMEHTHYIO 0a3zy, HCIIOJIb-3YEMYIO B
METEOPOTIOTHYECKOTO PAANOATIEKTPOHHBIX cucTeMax rpa)KIaHCKOMN
oOecrieueHus aBUAIIUU.
BO3MIYIIIHOTO  JBUXCHUS | YMETh:
(TIK-59) - MIPUMEHSITh TEXHUKO-3KCILTyaTalluOHHbIE
XapaKTEPUCTUKU  JUCKPETHBIX 3JI€-MEHTOB IS
CXEMOTEXHHUYECKOTO aHalii3a PagruodJICKTPOHHBIX
YCTPOWCTB;
- aHajgu3WpoBaTh paboTy, B TOM  YHCIE
CaMOCTOSTEIIbHO W WHAWBUAYATbHO, OC-HOBHBIX
y3JI0B PaaMOdICKTPOHHON anmaparypsl
MOCTPOCHHOW ¢  WCIOJIb30BAaHUEM  aHAJOro-
JUCKPETHBIX, IHU(PPOBBIX, MHUKPOMPOILECCOPHBIX U
IPOrPaAMMHUPYEMBIX YCTPOUCTB.
Bnaners:
- METOJaMU ONpelesieHusT MecTa OTKa3a W
BBISIBJICHUSI OTKA3aBIIIETO JJIEMEHTA.
CIIOCOOHOCTH 3HaTh:
HACTpanBaTh U | - COBPEMEHHYIO aHAJIOTO-AUCKPETHYIO U ITU(POBYIO
00CITy>)KMBaTh ammapaTHO- | DJIEMEHTHYIO 0azy, HCIIOJB3YEMYIO B
MPOTrpaMMHBIE  CPEACTBA | PAIUOIEKTPOHHBIX cucTeMax IpaKIaHCKOH
(TTK-62); aBUAIUH.
Ymers:
- aHajnu3upoBaTh paboTy, B TOM  YHCIE
CaMOCTOSITEIbHO W WHAWBHUAYaJbHO,  OCHOBHBIX
y3JI0B PaANOITIEKTPOHHON anmapaTypsl
MOCTPOEHHOW €  WCIHOJIb30BAaHUEM  aHAJIOro-

JTUCKPETHBIX, MUGPOBBIX, MHKPOIPOIECCOPHBIX H
IPOTPAMMHUPYEMBIX YCTPOUCTB.

Bnanets:

- S3bIKAMM M CHCTEMAaMHU IPOrPaMMHUPOBAHUS B
00beMe MPUTOAHOM JIJIs HACTPONKU, 0OCITYyKUBaHUS




[lepeuensb u ko [lepedeHb mIaHUPYEMBIX pPe3yJIbTATOB 00YUEHUS IO
KOMITETEHUIUN JUCHUTUTNHE

N OJBKCILTyaTalluku pPaJUOTCXHHYCCKHUX CPCACTB U
CPCACTB CBA3U IIOCTPOCHHBIX C HCIIOJIB30BAHUCM

MHUKPOIIPOLIECCOPHBIX U IPOrpaMMHPYEMBIX
JIOTUYECKUX YCTPOMCTB.
CIIOCOOHOCTD 3HaTh:
paccuuThIBaTh OCHOBHBIC | -  OCHOBBI M OCOOEHHOCTM  JKCIUTyaTalluu
XapaKTePUCTUKHU anmaparypbl, TOCTpOeHHOW Ha 0a3ze aHamoro-
curHasioB u momex (IICK- | nTucKpeTHBIX B MU(PPOBBIX CXEM.
4.2) YMmeTs:
- IPOU3BOJIUTH HEOOXOAUMBIE U3MEPEHUS U
pacu€Thl.
Bnaners:

- METOJaMHU M METOJMKAMH pacyeTa XapaKTEePUCTHK
aHAJIOr0-TMCKPETHBIX U U(POBBIX YCTPONCTB.

4 O0beM AUCHUILIMHBI U BUJbI y4eOHOH padoThI

OO6miast TPyJIOEMKOCTh AUCHUIUIMHBI cOcTaBiisgeT 11 3adeTHwix emuHuil 396
aKaJeMHUYECKUX YacOB.

Bcero Kype
HanmenoBanue 9aCOB 3 Z

OO6mr1ast TPy T10€MKOCTh JUCITUTITMHBI 396 288 108
KonTakTHas pabota 50 36 14

JIEKIIUH, 18 12 6

MPAKTUYECKUE 3aHATHS, 32 24 8

CEeMHHApBI,

nabopaTtopHbie pabOTHI,

KYpCOBOM MPOEKT (paboTa)

JpyTHe BUJIBI ayTUTOPHBIX 3aHATHH.
CamocTosTenbHast paboTa CTyIeHTa 334 244 90
ITpomeXyTOUHAsI aTTECTALIHS 8 4 4

5 Coaepxanme JTUCHHUILITHHBI

5.1 CooTHecenusi TeMm (pa3mesioB) [IUCHMIUIMHBI W (OpPMHUpPYeMBbIX
KOMIIeTeH Uil



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 6 x| * | * | * 1 ]JIB, UM, CPC BK
Tema 2. YcTpoiicTBa CONpsiKEHUsI aHAJIIOTOBBIX U HU(POBBIX CXEM 6 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 4 + | = « | = | « [JIB, 1M, CPC BK
cucTeMbl. MUKPOKOHTPOJIIIEPHI
Tema 6. InTepdeiicHbie CXeMbl, aTanTepbl U KOHTPOJUIEPHI 4 x| * | * 1 * 1B, UM, CPC BK
Tema 7. Ilponeccops! udpoBoit 06pabOTKH CUTHATIOB 4 x| * 1 * B, UM, CPC BK
HNUTOTI'O 3a 3 kypc 36 3a0
Paznea 3. Ilporpammupyemble JIOTHYECKHE YCTPOCTBA
Tema 8. IIpocTsie U CI0KHBIE IPOTPAMMHPYEMBIE JIOTHYECKHE 7 « | = | = | « | « [JLII3,CPC BK
YCTPOWCTBA
Tema 9. MeTtoauka u cpeicTBa aBTOMaTU3UPOBAHHOIO 7 « | % | = | » | <« [JLIIB, CPC BK
POEKTUPOBAHUS ITUPPOBBIX YCTPONUCTB
Hroro 3a 4 kypc 14 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 34 40
Ha ONICPAlMOHHBIX YCHUIIMTCIIAX
Tema 2. YcrpolicTBa CONPSHKEHUS 2 4 34 40

aHAJIOTOBBIX U HU(POBBIX CXEM

Tema 3. OCHOBBI TEOPUU JTOTMYECKHUX 9

N 4 34 40
byHKIMMA
Tema 4. CxemoTexHUKa HU(PPOBBIX
YCTPOWCTB 3 4 34 Al

Pa3znes 2. MukponpoueccopHbie YCTPOMCTBA

Tewma 5. IIpocTeie
MHKPOITPOLECCOPHI U

1 2 34 37
MUKPOMPOIIECCOPHBIE CUCTEMBI.
MUKPOKOHTPOJLIEPHI
Tewma 6. UnTepdelicHbie CXeMBl, 1 3 36 40
afganTepbl U KOHTPOJUIEPHI
Tema 7. ITponeccopsl 1udpoBoi 1 3 38 42
00pabOTKHU CUTHAJIOB
Hroro 3a 3 kypc 12 | 24 244 280

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 6 | 8 90 104

5.3 Conep:kaHnue IMCUUIIIMHBI

Pasznes 1. AHasorosasi u uugpoBasi CXeMOTEXHUKA
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 3amstort |IEEE 754. OcobGennoctu BhIMoSHEHMS
apu(pMETHUYECKUX ONepaluil ¢ yuciaMu ¢ GUKCHPOBAHHOW W IJIABAIOIICH 3arsITOM.
OOmme cBeneHuss o (QyHKuMAX anreOpbl Jgorukd. DOyHKIUU U ONEpalui.
[IpencraBinenne umcen B Buie UUGPOBBIX KOJOB. I[lpakTHueckas peamuzanus
BBITIOJTHEHHSI MPOCTEHIINX apU(PMETUUECKUX ONEPALIUH.



OcHOBHbBIE 3aKOHBI M TpaBWiIa anreOpsl JOrHKU. PasHOBHOHOCTH anreOpsbl
noruku. IlepexitouarenbHble QYHKIUM U UX KaHOHUYECKHE (Gopmbl. COBEpILICHHbIE
JTU3BIOHKTUBHASI HOPMaJIbHbIE (JOPMBI NIPEICTABICHUS NEPEKIIOYATEIbHON (QYHKIUH.
CoBepuicHHBIE KOHBIOHKUTBHAs HOPMAJIBHBIE (bopMbI IIPEICTABIICHHUS
nepexiouaTenbHol  QpyHkuuu. IIpakThyeckoe OCBOEHHME OCHOBHBIX 3aKOHOB U
IPaBUJI AIreOphl JJOTUKU U UCIOIb30BAHUE UX JIJISl IOCTPOEHUS! HU(PPOBBIX CXEM

OOmee MOHATHE O MUHUMHU3ALMM  MEPEKIIOYATENIbHBIX  (YHKIIHI.
MuHuMu3anus CKJIEMBAaHHEM CllaraeMblX. MUHHAMM3aLMs —NEPEKII0YATEIIbHON
byHkun anrebpandeckuM npeoOpa3zoBaHreM. MUHUMHU3ALUS TEPEKIIOYaTEIHLHON
dbyHKIIMM TocpencTBOM (akynbTaTiBa. MUHUMU3AIMS TIEPEKIIOUaTeTbHON pyHKINN

nocpeacrsoM  auarpammsl  Belua-Kapho. MuHuMH3aMsg ~ HENOJHOCTHIO
OINPEEICHHBIX NEPEKIIYATENbHbIX (DYHKIMA M MPEICTABICHHBIX B COBEPILICHHON
KOHBIOHKTUBHOU HOPMaJbHOMN dopme. [TocTpoenue IIPUHIUITAATBHBIX

ANEKTPUUECKUX CXEM Ha OCHOBE MUHMUMHU3UPOBAHHBIX MEPEKITI0YATEIbHBIX (QYHKIIUMA.
Tema 4. CxemoTexHuka nu@poBbIX yCTPOiCTB

[IpoOnemaTuka MPOEKTUPOBAHUS KOMOMHAIMOHHBIX cxeM. HasHauenue u
OpPUHIMI paboThl MUKpocxeMm JnemmudparopoB. HaznaueHune u mpuHIUN pabOTHI
MHUKpOCXeM IpeoOpa3zoBaTeneidl KoAoB U mudparopoB. HazHauenwe u mnpuHLHUI
paboThl CXE€M CpaBHEHUS, BBHIIIOJIHEHHBIX B UHTEIPAIbHOM UCIONTHEHUH. OCHOBHBIC
AKCIUTYaTallHOHHO-TEXHUYECKUE  XApaKTEpUCTHUKA U  IMapaMeTPbl  MHUKPOCXEM
¢ paTopoB, AeU(PATOPOB U CXEM CPABHEHHS.

Ha3nauenne u mnOpuHUMIO pabOTbl MHUKPOCXEM MYJIBTUILUIEKCOPOB U
NEMYJIbTUILUIEKCOPOB.  YHUBEpCaJbHbIE  JIOTUYECKME  MOJYJIM Ha  OCHOBE
MyJIbTUIUIEKCOPOB. Ha3zHaueHne # mNOpUHIMI PabOTbl MHKPOCXEM LU(PPOBBIX
KoMI1apaTopoB. (OCHOBHBIE AKCIUTyaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKH MU
napameTpbl MYJIbTHUIUIEKCOPOB, E€MYJIbTHUIUIEKCOPOB. MoJennpoBaHUe M aHaIu3
paboThI IUGPOBOTO KOMMAapaTopa.

Tpurrepsl. Knaccudukanus tpurrepoB. OCHOBHBIE MapamMeTpbl TPUTTEPOB.
[TpuHIIMTIBI TOCTPOCHUS U PAOOTHI TPUTTEPOB. TaKkTUpPOBAaHUE U CHHXPOHU3AIIHA.

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

Haznauenne u mnpuHnumn paboTel cxem KOHTposis. CymMmaTopbl M HX
pPa3HOBUAHOCTH. ApU(METUKO-JIOTUYECKUE YCTPOMcTBA M OJOKH YCKOPEHHOTO
nepeHoca. MaTpuuHble YMHOXKUTENH.

Pa3znen 2. MukponpoueccopHbie YCTPOMCTBA

Tema 5. IIpocTbie MUKPONIPOLECCOPBI M MUKPOIIPOLECCOPHBIE CUCTEMBI.
MuUKpOKOHTPOJLIIEPHI

Knaccudukanus MUKpONpOIECCOPOB, OCHOBHBIE BapUAHTBI UX CTPYKTYPhI U
apxuTektypbl. CocTaB W TOpUHIMN (QYHKIMOHUPOBAHUS MHKPOIPOLIECCOPHBIX
cucteM. MaTepdeiichl MUKPOITPOIIECCOPHBIX CUCTEM.

OCHOBHBIE JKCILTYyaTallMOHHO-TEXHUYECKHE XAPAKTEPUCTUKH COBPEMEHHBIX
nporueccopHbix cucteM. CocTtaB M MPUHIMI (HYHKIIMOHUPOBAHUS MYJIbTUSIEPHBIX
nporieccopoB Gupmsr Intel.



OOmue cBeaeHHsT O COBPEMEHHBIX MHKPOKOHTpoiuiepax. MoayabHBIH

MPUHITUT MOCTPOCHUS MUKPOKOHTPOJUIEPOB. [TonynsipHbie cemeicTBa
MUKPOKOHTPOJIIEPOB, BBIITyCKaeMbIe OTEUECTBEHHOU u 3apyOekHON
POMBIIIIEHHOCTHIO0. [IporieccopHoe s1po MUKpOKOHTposuiepa. Pe3uienTHast naMsth
MUKPOKOHTpOJLIEpa.

Muxkpokountposuiepsl  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. Ilapannensusie anantepsl. [lapamienbHbie
noptel. Peanmmzanms cXeMbl CONpsDKEHHS KOHTposuiepa cemeiictBa 18051 ¢
YCTPOMCTBOM JWHAMHUYECKOW HHIUMKAIMM. Peanuzanus CXeMbl CONPSKECHHUS
KOHTpoJuiepa cemeiictBa 18051 ¢ ycTpOHCTBOM MAaTPHUUHOW KUIKOKPHUCTAILTUYCCKOM
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 MaHHBIMU MEX1y MepuepuiiHbIMU  yCTPOMCTBAMU C
HCIIONB30BaHMeM uHTepdeiica |°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 YIPABIEHUS.

Tema 7. IIpoueccopbl HUPpPoBOii 00PAOOTKH CUTHAIOB

[Ipuniunel 00paboTku curHajgoB B IUGPOBBIX cucTemax. OcoOeHHOCTH
apXUTEKTYphl TpolieccopoB mudPpoBoit o0paboTku curHanoB. CocTaB, OCHOBHBIC
TEXHUUYECKUE XapaKTePUCTHKH M 00JacTh MPUMEHEHMsI MPOLIECCOPOB LHUPPOBOIL
o0paboTku curHasioB. COBpeMEHHBIC MPOIECCOPHI ITU(POBOM 00PaOOTKM CUTHAJIOB,
UCIIOJIb3yEMbIE B PAIMOAJIEKTPOHHBIX CUCTEMAaX IPa)K1aHCKON aBUAIIH.

[IpocTpancTBO mamsATH TPOIECCOPOB IU(DPOBON 0OpPaOOTKU CUTHAJIOB.
YCTpoiCTBO reHepaluny aIpecoB M peKHUMbI ajapecannu. KpaTkas xapakTepuCTHKa
noptoB 1KdpoBoro npoueccopa. Buyrpucranbusiii smynsarop 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 IporpaMmupyeMon joruku. Oo6miue
(cucTemMHbIE) CBOWCTBA MHUKPOCXEM MpOrpaMMHupyeMoil Joruku. (OCHOBHbIE
TEXHUYECKUE XAPAKTEPUCTUKU MUKPOCXEM C TPOrpaMMUPYEMOM JIOTUKOM.



CrpykTypa NporpaMMUPYEMBIX JOTHYECKUX MATpHIl M HPOrpaMMHPYEMOM
MaTpUyHOW  JIOTUKH. CXEMOTEeXHHMKAa M  NPUHUUOBL  (PYHKIIMOHUPOBAHUS
IIPOrPAMMHUPYEMBIX  JIOTHYECKMX  Marpul. CXeMOTEeXHMKa W  IPHUHLMIIBI
(YHKIIMOHUPOBAHUS  MHKPOCXEM  IPOrpaMMHUPYEMOM  MaTpUYHOM  JIOTHKH.
Oo6oramieHue (QyHKIMOHAIBHBIX BO3MOXHOCTEH NPOrpaMMHUPYEMBIX JIOTHUECKHUX
MaTpUll ¥ MPOrpaMMHpPYEMON MaTpUYHON JIOTMKH. BocmpousBeneHue ckoOOYHBIX
¢dopMm nornyeckux ¢(yHkuui. Peanuzanus Ha 6a3e NporpaMMHpPYEMbIX JOTMUECKHX
CXEM MPOCTEHIINX HU(PPOBBIX YCTPOHCTB.

CrnoxxHbl€ IPOrpaMMUpPYEMBbIE JIOTHYECKHE ycTpoiicTBa. CTPYKTypa CI0KHBIX
IPOrpaMMHUPYEMBIX YCTPOWCTB. OYHKIMOHAJIbHBIE 0JI0KH CJIOXHBIX
IPOrpaMMUPYEMBIX YCTPOUCTB. CXeMbl KOMMYTAllUH CJIOKHBIX IPOrPaAMMHUPYEMBIX
yCTpoMCTB. biioku BBOJIa/BBIBOJIA CIIOKHBIX TPOrPAMMHUPYEMBIX YCTPOUCTB.

[Iporpammupyemble  moJb3oBatenieM  BeHTWibHble — Marpuubl  (Field
Programmable Gate Arrays). CBoiicTBa W BO3MOHOCTH MPOrPAMMHUPYEMBIX
BEHTWJIbHBIX MaTpull. ba3oBas apxurekrypa. Jlornueckue Onoku. Cucremsl
MexcoequHeHud. bioku BBoga/BeiBoja — Pacnpenenennas namsTth. BcerpoeHHas
namsaTh. llpuMeHeHue  BCTpPOEHHBIX  OJOKOB  maMsATH. TexHUYeckue U
DKCILTYyaTallMOHHBIE XapaKTEPUCTUKU IPOrpPaAMMHUPYEMBIX I10JIb30BATEJIEM
BEHTWJIbHBIX ~ MaTpul.  CpaBHUTENBHBIA  TEXHUKO-JKOHOMUYECKHHA  AHAIIN3
IIPOrPaAMMHUPYEMBIX I10JIb30BATEIEM BEHTUIBHBIX MAaTPULL.

YMHOXkUTEIM U OJOKM LU(PPOBOl 0OpaOOTKM CHUTHAJIOB. YMHOXKHUTEIH.
OcHoBHBIE onepanun 00padoTku curHainoB. CTpykTypa 0ji0ka nudppoBoi 00padboTKU
curdasioB. [IporpammupyemMblie aHaJIOrOBbIE U @aHATOTO-LIU(PPOBBIE CXEMBI.

CrnocoObl  OLEHKM  NapaMeTpoB  MPOTPAMMHUPYEMBIX  JIOTUYECKUX
UHTErpalibHbIX cXeM. OLEHKM JIOTUYECKOM CIIOKHOCTH IPOrpaMMHUPYEMBIX
JIOTUYECKUX HHTErpaibHbIX cxeM. OneHka ObicTponeicTBus. DakTophl, BIUAIONINE
Ha ctouMocTh. KoHpuryprpoBaHue nporpaMMHpyEMbIX MUKPOCXEM.

Tema 9 Meroauka u cpeicTBa ABTOMATH3UPOBAHHOT0 MPOEKTHUPOBAHMS
HU(POBBIX YCTPOUCTB

OO6miee omucaHue Tmporecca MPOSKTUPOBaHUSA. BwIOOp anbTepHATHBHBIX
CPEICTB pealn3aluu Mpoekra. MHcTpymeHTapuii mnpoexkTupoBuivka. OCHOBHbBIE
ceemenust o s3pike 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 OINMCAaHUs anmapaTrypsl. [locTpoeHne CTpyKTYypHOW CXEMBI
yCTpOMCTBa U MpuHLUIN ero padotel. Co3gaHue npoekTa U ero oriagaka. Onucanue
paboThl ympapisomero asromara. KoMmmwisiiyss M TeCTHpOBAHHME MPOEKTA.
ABTOMAaTUYECKOE  ONPEACICHUE  BPEMEHHBIX  XapaKTEPUCTHUK  yCTPOWCTBA.
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 3anstre Ne 1 «Pacuer napameTpos
ONEPAITMOHHBIX YCUITUTEICIH

[Ipaktnueckoe 3anaTHe  Ne2 «AHamu3 W 4YTEHHUE
NPUHLIHANHUAIBHBIX JJIEKTPUYECKUX CXEM Ha AaHAJIOTOBBIX
KoMmaparopax. [Ionck oTka3zaBlIero dJIeMeHTay

[Ipaktuueckoe 3anarue Ne 3 «llpencraBnenue yucen B
Bujie 1U@PpoBBIX KOJOB. IlpakThdeckass peanu3aius
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 LEIbI0 ONpPENENICHUsI 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

24

P

azged 3. IlporpaMMupyemble JJOrH4ecKue YCTPOMCTBA

[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 MPaAKTUKYM Y4EOHBIM TUIAHOM HE MPETYCMOTPEH.

5.6 CamocTosiTesibHasi padoTa

No
pasieia, Bunpl camocToaTensHo# paboTh Tpynoemxocrs,
TEMBI (4acel)
JUCITUTUTIHBI
3 Kypc
1-7 IToaroroska k nexuusm [5,9,14,15,16,18,20] 100
1-7 [ToaroToBKa K MPakKTUUYECKUM 3aHATHUSIM 144
[9,12,15,16,18]
Htoro 3a 3 kypc 244
4 xypc
8-9 IToaroroska k nekmusm [5, 15,16,18,20] 40
8-9 [ToaroToBKa K MpakTUUYECKUM 3aHATHUSIM 50
[9, 15,16]
Hroro 3a 4 kypc 90

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  MukposneKkTpoHHBIE CpefacTBa OOpabOTKM 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]: yueb. mocobue mis
BY30B. — 3-€ u31., nepepad. u non. — CII6.: BXB-Iletepbypr, 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. [Tog o61mieit pexakuueit



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.
Marttomkun.— 2-¢ uza., nepepad. u gon. — CII6.: [Tonmutexnuka, 2002.— 592 c.: uin.—
1000 sx3.— ISBN 5-7325-0546-6.

8 PyxoBoactBo mosb3oBatenst kommuiekta CY-MK  [DnexktpoHHBIN
pecypc].— 268 Mb.— MorwieB: YacTHOe NPOU3BOACTBEHHOE YHHUTAPHOE
npennpusitue «HTII «leratp».— 2005.

0) 10MOJTHHUTEIbHAS

9  Kaprep, bproc Onepamnonnsie ycwurenu st Beex [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. CxemoTexHuKa U CpeICTBa MPOCKTUPOBAHUS IIUPPOBHIX
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 YCTpOWCTB [DnektpoHHbd pecypc] / ['M.BonoBuu .— 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 o00pabotku uHpopmanuu. TepMuHB 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 o00pabOTKu HWHGOPMAIMH
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 3HAHUH MO paHEe U3yUYECHHBIM JUCHUIUIMHAM WIH pa3jesiaMm
M3y4aeMOU JUCIUILIMHBI.

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

Jlekiusi kak oOpa3oBaTeibHas TEXHOJOTHUSI TPEACTaBIseT COO0ON YCTHOE,
CUCTEMATUYECKOE W TMOCIEAOBATEIbHOE H3JI0KEHUE TNpernojaBareieM y4eOHOro
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 W3y4YEHUW AUCLUIUIMHBI, JAETCS YCTAaHOBKA Ha MOCIEAYIOIIYIO
CaMOCTOSITENIbHYIO padoTy.

Y4eOHBIM IIAHOM TIPETYCMOTPEHO 36 4acoB ISl MPOBECHUS WHTEPAKTUBHBIX
3aHsATHH (12 YacoB MHTEPAKTUBHBIX JIEKIMIA U 24 yaca nHTEepakTUBHbBIX 113).

WHTepakTUBHbBIC JEKIMUU TPOBOJAATCA B BUJC JIEKIIMHU — BU3yaJIU3ALINU:

-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. Ilpumensercs B
TEeMax:

Tema 1. YcunurenbHble yCTPOHCTBA HA ONEPALIMOHHBIX YCHIIMTENSAX — 2 Yaca.

Tema 2. YcrpoiicTBa CONpsKEHHs aHAJIOTOBBIX U LHU(POBBIX CXeM — 2 yaca.

Tema 3. OcHOBBI TeOpUHU JOTHUECKUX QYHKIHI — 2 yaca.


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

Tema 4. CxemoTexHHUKa IU(PPOBBIX YCTPOHUCTB — 3 yaca.

Tema 5. IIpocTele MHMKpPONPOLIECCOPHI W MHUKPOIPOLECCOPHBIE CHUCTEMBI.
MukpokoHTpoJuiepsl — 1 gac.

Tema 6. UnTepdelicHbie cXxeMbl, aanTepbl 1 KOHTPOJUIEphl — 1 yac.

Tema 7. Iporeccopsl udgpoBoit 06paboTKK curHajgoB — 1 yac.

[IpakTueckue 3aHATUA NOPOBOJATCS €  HCHOJIB30BAHUEM  CIELUATBHBIX
KOMIIBIOTEPHBIX MPOTPaMM MW TMPEIHA3HAYEHBbl Uil 3aKPEIUJIEHUS TOJYYEHHBIX
3HaHUH, a TaK)Ke BBIPAOOTKH HEOOXOIMMBIX YMEHUN U HABBIKOB.

[Tpu mpoBeneHNH NPAKTUYECKUX 3aHATUI TAK)Ke MPUMEHSIOTCS HHTEPAKTUBHBIE
METO/IbI OOYICHHUS:

- UCCIIEZIOBATEILCKUN METO/I — B OCHOBE METO/Ia JISKUT MpodiieMHOe 00yUueHue,
HaIlpaBJIEHHOE HA Pa3BUTUE aKTUBHOCTHU, OTBETCTBEHHOCTH M CAMOCTOSITEIbBHOCTH B
npuHsATUM  pemenuil.  MccnenoBarensckass  ¢opma  OpOBENEHUS — 3aHATUA
OpeanoiaracT: O3HAKOMJIGHHE C O0JIaCThI0 U COJEP)KaHUEM IMPEIMETHOIO
uccienoBanus, (GOpMyJIMpOBKa LEJIEH W 3a7ay HcciaeloBaHUs, cOOp OaHHBIX 00
U3y4aeMoOM OOBEKTE, IPOBEJICHUE UCCIIE0BaHMs (BBIIEICHUE U3yYaeMbIX (DAKTOPOB,
BBIIBJKEHUE THUIOTE3bl, MOJEIUPOBAHUE), OOBSICHEHHE TMOIYYEHHBIX JAHHBIX,
(GopMyIMpoOBKa BBIBOJIOB, OhOpMIIEHHE pe3yIbTaTOB paboThl. MeToa MOXKET OBbITh
peann30BaH B BUJIE€ KOMIIBIOTEPHOTO MoAenupoBanus. [Ipumensercsa B Temax:

Tema 1. YcunutenbHble yCTpoiicTBa Ha ONIEPAIMOHHBIX YCUIUTENAX — 4 yaca.

Tema 2. YcrpoiicTBa CONpsKEHUST aHATIOTOBBIX U IIU(PPOBBIX cXeM — 4 yaca.

Tema 3. OcHOBBI TeOpUH JIOTHYECKUX PyHKIIMM — 4 yaca.

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

Tema 5. IIpocTble MHKPOIPOUECCOPHI M MHUKPOMNPOILIECCOPHBIE CHUCTEMBI.
MukpoKoHTpoJuIepsl — 2 Jaca.

Tewma 6. UHTEpdelicHbIE CXeMBI, aIanTephbl ¥ KOHTPOJUIEPHI — 3 Yaca.

Tewma 7. [Ipornieccopsl nudgpoBoit 00pabOTKH CUTHATIOB — 3 Yaca.

CamocTrosiTenbHast paboTa CTyJOeHTa peaju3yercd B  CHCTEMaTU3alluu,
IUTAHUPOBAHUM, KOHTPOJE M PEryJIMpoOBaHUM €ro Yy4eOHO-Tpo(decCHOHATBLHON
NESTENIbHOCTH, a TakkKe B  aKTUBMU3AMM  COOCTBEHHBIX  IO3HABATEJIbHO-
MBICJTUTEIBHBIX JICUCTBUNA 0€3 HEMOCPEICTBEHHOH IOMOIINM M PYKOBOACTBA CO
CTOpPOHBI TpernojaaBarens. OCHOBHOM LEIbIO CaMOCTOSTENbHONM paboOThl CTyAEHTa
sBIIsieTCS (pOpMHpOBaHUE HABBIKA CAaMOCTOSITEIIBHOTO MPHOOPETEHUsI UM 3HAHUI 1O
HEKOTOPBIM HECJIOXHBIM BOIMPOCAaM TEOPETUUYECKOTO Kypca, 3aKpeIuieHHe U
yrayOjeHue TMOJYyYEHHbIX 3HAHMM, YMEHHM W HaBBIKOB BO BpeMs JIEKIUH H
npakTuyeckux 3aHatuil. CamocrosiTenbHass paboTa TPOBOAUTCS C  LEJbIO
3aKpeIJIeHUsT U COBEPUICHCTBOBAHUS OCBAWBAEMbIX KOMIIETCHLIUN, MpeArnojaraer
COUETAHHWE CAMOCTOSITEJIBHBIX TEOPETHUECKUX 3aHITHM U  CaMOCTOSITENIbHOE
BBITIOJIHEHHUE MPAKTUYECKUX 3aJaHUM, ONMUMCAHHBIX B PEKOMEHIOBAaHHOW JIUTEpaType

[1-8].

O ®oHI OLEHOYHBIX CPeICTB /ISl MNPOBeJeHHs TEKYLIero KOHTPOJIA
yCIIeBAeMOCTH M NPOMEXKYTOYHOH aTrecTaiMd IO HTOraM OCBOEHMA
AUCHHUILIMHBI



doHn OIICHOYHBIX CPEACTB MO jaucouiuinHe «CXeMOTeXHUKa |
MHUKPOIIPOILIECCOPHBIC YCTPOMCTBA B PAIUO3ICKTPOHHBIX CHCTEMax» IpeJIHA3HAUYCH
JUTSI BBISIBJICHHSI M OIIEHKH YPOBHSI M KadeCTBa 3HAHUHN CTYJEHTOB TO PE3yJIbTaTam
TEKYIIETO0 KOHTPOJS M MPOMEKYTOYHOHW aTTECTAllMM [0 MTOraM OCBOCHHS
JTUCITUILIMHBI B BUJIC 3a4€Ta C OICHKOH Ha 3 U 4 Kypce.

®oH/1 OLIEHOYHBIX CPEACTB JUIS TEKYIIETO KOHTPOJIS BKIFOYACT: YCTHBIC OIPOCHI U
TEMBI KypCOBBIX PadoT.

YCTHBII ONMpOC MPOBOJUTCS HA MPAKTUYCCKUX 3aHATHUAX C IEIbI0 KOHTPOJIS
YCBOCHUS TEOPETUYECKOTO MaTepraja, u3jJaraéMoro Ha Jiekiuu. [lepedeHb Bompocos
OTIPEIEISIETCS. YPOBHEM TMOATOTOBKH YUECOHOW TPYIIIHI, @ TAaKXKE WHIUBUTYATbHBIMA
0COOEHHOCTSIMU OOydJaronuxcs. Takke yCTHBIA OMPOC MPOBOAUTCS ISl BXOIHOTO
KOHTPOJIs IO Bompocam (1. 9.4).

[IpomexxyTouHass ~ aTTecTalsl MO  WTOTaM  OCBOCHHUS  JTUCIUTLIMHBI
«CXeMOTeXHHKAa ¥ MHUKPOMPOIIECCOPHBIE YCTPONCTBA B  PATHOAICKTPOHHBIX
cucreMax» mpoBoaMTCS Ha 3 U 4 Kypce B Qopme 3adeTa ¢ OICHKOHW. ITOT BHJ
MPOMEXKYTOUYHON aTTECTAllMHM ITO3BOJISIET OIICHUTh YPOBEHb OCBOCHHUS CTYIACHTOM
KOMIIETEHIIMA 3a BECh IEPUOJ] H3YYCHUS AUCIUIUIMHBI. 3adeT C OLICHKOMN
IIperoiaraeT yCTHbIE OTBETHI Ha 3 TEOPETUUECKUX BOIIpoca.

Onucanue  MIKajgbl  OIEHHUBAHUS,  HUCIOJIB3YEeMOM Uil  TIPOBEACHUS
MIPOMEKYTOUHBIX aTTECTAIlMN, IPUBEICHO B II. 9.5.

9.1 baJuIbHO-PeITUHIOBasl OlleHKA TeKYILIEero KOHTPOJISI YCIeBAeMOCTH M
3HAHMH CTYJACHTOB

JInst ctyaeHToB 3a04HOM (DOPMBI 00YUEHUS HE UCITIOJIb3YETCS.
9.2 MeToanyeckne  peKOMeHJANMM MO  NPOBEIEHUID  MPoUeaypbI
OLICHUBAHMS 3HAHMII, YMEHUIl M HABBIKOB M (WJIM) ONbITA [eSITeJbHOCTH,

XapaKTepu3yIMX 3Tanbl GopMUpPOBaHUS KOMIIETEHIUI

Yemmuwiin onpoc: npenHazHaueH Ui BBIABJICHUSI YPOBHS TEKYIIETO YCBOCHUS
KOMITETEHIIUM 00YyJaronuMCcs 10 MEpe U3yUYeHUs TUCITUTITHBIL.

3auem c¢ ouenkoii: TPOMEKYTOUYHBIH KOHTPOJb, OLIEHUBAIOUIUN YPOBEHBb
OCBOCHHMSI KOMIIETEHIMH 332 CEMECTp U 3a BECh NEPUOJ U3YUECHUS AUCLIUILIAHBI.

9.3 TemMblI KypcOBBIX PadoT (IPOEKTOB) MO IMCHUIINHE
Tembl KypcoBbIX padboT (IPOEKTOB) YU€OHBIM IJIIAHOM HE MPEAYCMOTPEHBI.

9.4 KoHTpoOJIbHBIE BONMPOCHI /ISl NPOBEAEHUS BXOJHOI0 KOHTPOJIs
OCTATOYHBIX 3HAHUH MO 00eCeYNBAIOIINM TUCIHILINHAM

TecToBBIC 3aJlaHus U1 BXOAHOI'O0 KOHTPOJIA 3HAHUM COCTaBJSIOTCS MO TEMam
(I[I/II[aKTI/I‘-IeCKI/IM GI[I/IHI/II_[aM) HN3ydaCMbIM Ha O6€CH€‘II/IBaIOIHI/IX JUCHOUIITIMHAX H



HEOOXOJMMBIX  JUIS  YCIEHNITHOTO TIOHUMAaHUS W OCBOCHUS  JTUCIUTUIMHBI
«CXeMOTeXHUKAa ¢ MHUKPOMPOIECCOPHbIE YCTPONCTBA B  PagUOdJICKTPOHHBIX
CUCTEMAX.

Hwxe mpuBeneH nmpuMepHbI MepedeHb TECTOBBIX BOIPOCOB JIJIsi MPOBEACHHUS
BXOJIHOTO KOHTpoJisi. Kitouum k BompocaM, pa3OWTBIM MO BapuUaHTaM, XpaHATCS B
narnke yueOHO-MeTOIMYeCKOro KOMILIEKca 1Mo JUCIUIUIMHE Ha Kadeape.

1 Hatigure [(x3 + 3sinx)dx.
4
A)%—Scosx+C.
4
B) X: —3cosx + (C; + 3C,).
4
B)X:+ 3cosx + (%+ 36'2).
X4 C2
F):— 3cosx + (C1 +?).
2 Haiinure f( dz — 8) dx.
1 cos“Xx

A)Esinx— 8 + C.

b) 2sinx — 8 + (C; — 8C,).

I') ctgx — 8x + (C; + 8C,).
3 Haiinure [ (%) dx

cos“x-stin“x

A) tgx — ctqx + C.

b) iqx + ctth + C.

gx ctqx

B T - 2 + (Cl + Cz)

tqx , ctgx

I)—+==+(C; + Cy).

4 Haiinure [ cos?x dx.
sin2x

A) — PR C.

b) +C.

sin2x
4 .
B) X sin2x
2 4
1_,) Zi_l_stx_l_C.
5 YKa)KI/ITe, KaKou U3 IMPUBCACHHBIX HWIKC CTCIICHHBIX PsAAOB COOTBCTCTBYCT

4
byuknuu f(x) = e*.
x=1 (x-1)?%  (x-1)3 _

+C.

D" rx-D"

A) - . + 3 oo ~ + ...
B) 1 2! + 4! (2n-2)! +
2 n
B)1+£+x_+...+x_+...
1!3 2!5 7(1! yn 1,.2n-1
X X =1)" " xet T
Dx—F+5 -+ (2n-1)!

6 VkakuTe, KaKOW W3 TPHBEIECHHBIX HUKE CTEIMEHHBIX PSIOB COOTBETCTBYET
¢yukuuu f(x) = sinx.



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

_xt o xt et
B)1 2!+4! t (2n-2)! t

+ .-

2 n
B) 1 +£+x_+...+x_+...
1 2! n!
X3 xS (_1)n—1x2n—1
D) x TR + (2n-1)!
VYKaxure, Kakol U3 TMPUBEACHHBIX HIKE CTENEHHBIX PAJOB COOTBETCTBYET
byukiun f(x) = cosx.
A) x=1  (x-1)? n (-3 n D) x-D"
1 2 24— 3( 1)1’1—1 2n-2 n
X X - X
D=t e
2 n
B)l+=4= 4+
1 2 n!
x3 x5 (_1)7’L—1x2n—1
D) x TR + (2n-1)!
YkaxuTe, Kakoll W3 MPHUBEACHHBIX HUXKE CTEMEHHBIX PAJOB COOTBETCTBYET
Gyukun f(x) = Inx.
- —1)2 —-1)3 —_1\Yn—1(y_1\n
A)x 1_(x 1) _I_(x 1) —"'-l-(l) (x-1)
1 2 24 3 n-1,.2n-2 n
B) 1 _x__|_x__..._|_(_1)—x
20 4l

+ ...

(2n-2)!
2 n
B)l4+=+= 4+ 4.
1 2! n!
1") Y — X_3 + x_S L + (_1)n—1x2n—1+
3! 5! (2n-1)!

BhIunCIIHTE KOMIUIEKCHOE COIpPOTHBICHHE MACCHBHOTO IBYXIONIOCHHKA Z,
ecTH W3BECTHO, UTO KOMIUIeKCHoe Hampsokenme U = (80 + j60)B, a
KOMIIIEKCHBIN Tok | = (24 — j7) A.

A) (3,33 — j8.57)0m.

B) (104 + j53) Om.

B) (2,4 + j3.2)Om.

T) (140 + j17)Om.

10 Beruncnure KOMIUIEKCHOE COMPOTHUBIICHUE MACCHBHOTO JBYXITOJIOCHHKA Z,

ecTM W3BECTHO, UYTO KOMIUIeKCHoe Hampskenme U = (40 +j30)B, a
KOMILIEKCHbIH Tok | = (12 — j9) A.

A) (=4,19 + j14,4)Om.

B) (52 +j21) Om.

B) (—3,3 +j3,3)Om.

T) (28 + j39)0Mm.

11 Beiunucnute KOMIUIEKCHOE COMPOTHUBIICHHE MACCUBHOTO JBYXITOJIOCHHUKA Z,

ecTM W3BECTHO, UYTO KOMIUIeKCHoe Hampskenme U = (80 — j60)B, a
KOMILIEKCHBIH Tok | = (24 + j7) A.

A) (4,19 — j14,4)0Mm.

B) (=24 + j3,2) Om.

B) (3,3 — j3.3)OMm.



T) (28 —j39)0OM.

12 BhIuuCcIuTE KOMIUIEKCHOE CONPOTHMBJICHHE MACCHBHOTO JIBYXIONIOCHUKA Z,
eCIM WM3BECTHO, 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 Vkaxure, Kakas W3 TPHUBEACHHBIX HWKE TrpadUUeCKUX 3aBHCHMOCTEH

COOTBETCTBYET AUCKPETHOMY CHTHAIY?

"‘}"M ;/\\/;/\;MLU%
A) B) B) I

14 Vxaxure, Kakag U3 TMPUBEICHHBIX HWXKE TIpaQUUECKuX 3aBUCUMOCTEH
COOTBETCTBYET BUJIMOUMITYJIbCY?

H
I
A) B) B) I)

15 Vkaxure, Kakag W3 TPUBEICHHBIX HUWXKE TIpaQUUecKuXx 3aBUCUMOCTEH
COOTBETCTBYET FAPMOHUYECKOMY CUTHAITY?

il ;/\\/;/\,MLU%

/\\//\MJLLL

A) b) B) I)
16 Vkaxure, Kakag U3 TMPUBEACHHBIX HUXKE TIpaQUUECKUX 3aBUCUMOCTEH
COOTBETCTBYET PaIUOUMITYJIbCY?

———e—————

—

—_—
e ————




| /\\//\JMLL

A) b) B) I)
17 Yxaxure, Kakoil W3 NPUBEIECHHBIX HIKE CIEKTPOB OTHOCUTCS K CIEKTPY
rapMOHUYECKOIO CUTHana?

I S I R

f f f
A) b) B) )
18 YKa)KI/ITe, KaKou w3 IMPUBCACHHBIX HWKC CIICKTPOB OTHOCHUTCA K CIICKTPY

MOCTOSHHOTO CUTHaJia?
U
{ hhr i

U[ U‘ U
/ / ‘ 7
A) b) B) )
19 Vkaxure, KakoW W3 TPUBEACHHBIX HIDKE CHEKTPOB OTHOCUTCS K CHEKTPY

, paI[I/IOHMHyJ'II)CEI?U u
ITTT TT”H“T TTTf ‘ ; { : ‘J—LLLLLLLL"—L

. f
A) b) B) I)
20 YkaxuTe, Kakod W3 TMPHUBEACHHBIX HIDKE CIEKTPOB OTHOCHUTCA K CIEKTPY

BUCOMMITYJIbCA?
U
{ ‘ hhl’ RS S

UITTT THHHTT 1l U‘

;
A) b) B) I
21 Omnpenenure mokasaHue nIpuoopa.

U

U

B 20 600 1500
\0 540 e / 300
. 72 480:'\' =~y 60
10 20 360\' [ 12
Q Jo ./
) 25 240\‘ '/_ 3
o PN | 20w ma® 012
[~ S
60 —_ T
V-~ —1

A)15B. B)17B. B)270B. T1)306B
22 Omnpenenure MokazaHue npuoopa.



5 | 600—\ /1500
R 540 300

. 7 4801\0 =¥ 60
. ; 360 Y, 12

. S ° 7 % 240\\" 7
° " 138—~ % 00’62

2 1 w0

60 —7

A)15B. B)17B. B)90B. T1)102B
23 Ornpepenure nokasaHue npudopa

B 20 600 1500
40 540 e / 300

. 72 48():'\0 =~y 60
% 7 360 Y, 1
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A)6A. B)6,8A. B)ISA. I)17A
24 Ompenenute mMoka3aHue mpuodopa
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A)03A. B)034A. B)ISA. D)I7TA

25 Ompeenure amMIUIMTYJHOE 3HAYEHHE CHUTHAIA, M300pPaKEHHOTO Ha DJKpaHe
octriorpada.

v/ 1u1

@V/ N | A

Bpe M/ 1en

A)0,1B. B)03B. B)0,6B. I)6B

26 Onpenenure amIUIMTYAHOE 3HAUYEHHME CUTHANA, M300pPAKEHHOTO Ha HKpaHe
ocrsuiorpada.



A)6MB. b)12MB. B)3B. I)6B.
27 Onpenenure 4acTOTy TapMOHMYECKOTO CUTHala, M300pa)KEHHOTO Ha JKpaHe
ocrsuiorpada.

Vinen

50
”—1. «10
0se smV
. .
Y,

A)2Tn. Bb)4Tn. B)25klm. T) 50 k[m.
28 Ompenenure 4acTOTy TapMOHHUYECKOTO CHTHaja, W300paKEHHOTO Ha JKpaHe
ocrsuiorpada.

V/nen

o1 *U

@ NN N
%/\/\/\/\,
G @ AREAVARRAV AR\ VARV
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A)2Tu. Bb)4 Fu. B) 25 Fu ') 50 T'm.
29 VkaxxuTe TMOTEHIUadbl Ha  OJEKTPOJax  OHWIOJSIPHOTO  TPaH3UCTOPA,
o0ecreunBaoIIre ero paboty -E AKTUBHOM pEXHUME.

+ + _ "
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+ + + +
- +
A) B) B) I)

30 YkaxxuTre TOTEHIMAIBI HA  DJJEKTPoJax  OWIOJISPHOTO  TPaAH3UCTOPA,
o0ecrieunBaroOIINe ero padOTHl B PEXKUME HACHIIICHHUS.
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A) b) B) )
31 Vkaxure [IOTCHO M AJIbl Ha QJICKTpOodax ITI0JIEBOT'O TPaH3UCTOpAa C

YOPABIAIONIMM P-N MEepexo/ioM, obecnedynBaromme ero paboThl B pexUME
YCUJICHHUS.

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

32 YKkakATe TOTCHIIMAIBI Ha  OJJEKTPOJAaxX  TOJIEBOTO  TPAH3UCTOpa €
YIOPaBISAIONIUM P-N TIEpexo/IoM, OOecreyuBaronme ero padboTy B PEXHUME
OTCEYKH.

+ + + _ +
+ K - I:\ + [ - [
—_—— e e E—
++ ++
- +
A) B) B) I)

33 [lepeBennte ynciao 451y B 4YACIIO, IPEACTABIEHHOE B BUAE X (g).
A)2D. B)55. B)45. T)1000101
34 IlepeBennte yncno 24g B 4UCIIO, IPEICTABICHHOE B BUIE X(16)-
A)14. B)20. B)24. T1)10100
35 IlepeBenute yncao 10,6 B 4ncio, NpeACTaBIEHHOE B BULE X(10).
A)14. Bb)l6. B)20. TI)10000
36 IlepeBennte yncio 916 B UUCIIO, IPEICTABICHHOE B BUJIE X(g).
A)9. Bb)10. B)11. TI)1001
37 YkaxuTe, Kakue 3aJaud JOJDKEH pemiaTh CHeHNHaIMCT B 00JacTu
«Opranuzanuy  paJuOTEXHHYECKOTO O00ECIeUeHUsT II0JICTOB  BO3IYIIHBIX
CYJIOB» B 00JIACTH ICKCILTyaTalIHOHHO-TEXHOJIOTHICCKOM TSI TEIILHOCTH.
A) TlpoBepka TEXHHYECKOTO COCTOSIHUSI M  OCTaTOYHOTO pecypca
o0opyI0BaHusI, OpraHu3aIus U obecrneueHrne MpoGUIakKTHIeCKIX OCMOTPOB
Y TEKYIIETO PEMOHTa 000PYI0BaHUS.
b) Haxoxnaenue KkoMImpomucca MEXAY pPa3IMUYHBIMU  TpeOOBAHHUSIMU
(CTOMMOCTBI0, KaueCTBOM, O€30MaCHOCTHIO U CPOKAMU MCTIONHEHUS) KaK MpHU
JOJITOCPOYHOM, TaK M TMPU KPATKOCPOYHOM IUIAHUPOBAHUU U OMpPENETICHUE
PaIMOHAIBHOTO PEIICHUS.



B) U3ydeHue TeXxHUWYECKHX HaHHBIX, UX OOOOIIEHHWE M CHUCTeMaTH3allus,
IpOBEICHUE HEOOXOAMMBIX pACYETOB C UCIIOJIb30BAHUEM COBPEMEHHBIX
CPEIICTB BBIYUCIUTEIbHON TEXHUKHU.

I') OGyuenue u arrecranus 00CIyKMBAIOIIET0 MePCOHaA CIIEUATUCTOB.

38 Ykaxxkute, Kakue 3aJauyd JIOJDKEH pelllaTh CHeNUaIucT B 00JacTu
«Opranuzanuu  pajuOTEXHUUECKOT0 O0ECleUeHUsl TMOJETOB BO3IYIIHBIX
CyZIOB» B 00JIaCTH Y4E€OHO-TPEHUPOBOYHOM U METOAMYECKOM EeATETLHOCTH.

A) IlpoBepka TEXHHUUECKOTO COCTOSIHUS H  OCTAaTOYHOTO pecypca
o0opyoBaHusi, opraHu3anus U odecredyeHrne NpoPUIaKTUIECKUX OCMOTPOB
U TEKYIIEro PeMOHTa 000PYIOBaHMS.

b) Haxoxzaenne xommpomucca MEXIY pa3IUYHBIME — TpeOOBaHHUSIMHU
(CTOMMOCTBIO, KaU€CTBOM, 0€30MACHOCTBIO U CPOKAMU HCTIOJHEHUS) KaK MpHU
JOJTOCPOYHOM, TaK W MPH KPATKOCPOYHOM IJIAHUPOBAHUHU M OIpEAeTCHHUE
paIOHAIBHOIO PEILICHUSI.

B) U3yueHue TeXHUMYECKHX HaHHBIX, UX OOOOIIEHHME M CUCTeMaTH3allus,
OpOBEJCHHE HEOOXOJUMBIX pacuyeToB C HCIOJIb30BAaHUEM COBPEMEHHBIX
CPEICTB BbIUMCIUTEIBHOW TEXHUKH.

I') O6yuenue u aTTectanus 00CIyKUBAIOLIET0 EPCOHAa CIIEIUATUCTOB.

39 Vkaxure, Kakue 3aJayd JOJDKEH pelarb CHENUAJIUCT B 00sactu
«Opranu3zanuu  paguoTEeXHUYECKOTO OOECHEedeHUs TIO0JIETOB BO3IYLIHBIX
CyZI0B» B 00JIaCTH Hay4HO-HCCIIEA0BATEIbCKON JEATEIBHOCTH.

A) TIlpoBepka TEXHMUECKOTO COCTOSIHUSI M  OCTAaTOYHOTO pecypca
o0opymoBaHusl, OpraHu3aus U odecredeHrne MpoPUIaKTUIECKUX OCMOTPOB
U TEKYIIEro PeMOHTa 000PYIOBaHMSI.

b) Haxoxaenne xommpomucca MEXIY pa3IUYHBIME — TpeOOBaHHUSIMHU
(CTOMMOCTBIO, Kau€CTBOM, 0€30MaCHOCThIO U CPOKAMU MCTIOJHEHUS) KaK MpU
JOJTOCPOYHOM, TaK M MPHU KPATKOCPOUYHOM IJIAHUPOBAHUHU M OIpe/eeHUE
palOHaIBHOIO PEIIECHUSI.

B) U3yueHue TeXxHHMYECKUX HaHHBIX, UX O0OO0OIIEHHWE M CUCTeMaTH3allus,
IpOBEJCHUE HEOOXOJUMBIX pacuyeToB C MCIOJIb30BAaHUEM COBPEMEHHBIX
CPEICTB BbIUMCIUTEIBHOW TEXHUKH.

I') OGyuenue u arrecranus 00CIy>KMBAIOIIIETO MePCOHAIA CIICIUATUCTOB.

40 Ykaxxute, Kakue 3aJaud JOJDKEH peliarh CIeNUaaucT B o0iactu
«Opram3anyu  paguoTEXHUYECKOTO OOECHEUYEeHUs TOJIETOB BO3MYIITHBIX
CYZIOB» B OTPaHHU3AI[MOHHO-YITPABICHYECKON e TEIHHOCTH.

A) TlpoBepka TEXHMYECKOTO COCTOSHHSI W  OCTaTOYHOTO pecypca
o0opymoBaHusl, OpraHu3aIus U odecredeHrne MpoPUIaKTUIECKUX OCMOTPOB
M TEKYIIETO PeMOHTa 000PYIOBaHMSI.

b) Haxoxaenne kommpomucca MEXKIY pa3IUYHBIMU — TpeOOBAHHUSIMU
(cTOMMOCTBIO, Ka4eCTBOM, O€30MaCHOCTHIO U CPOKAMU HMCIIONIHEHHUS) KaK Mpu
JOJTOCPOYHOM, TaK M MPHU KPATKOCPOUYHOM ILIAHUPOBAHUHU U OIpe/esicHUe
paIMOHaIBHOIO PEIICHUSI.

B) U3ydeHue TexHHWYECKHX HaHHBIX, UX OOOOIEHHWE M CHUCTeMaTH3allus,
MpOBEJICHNE HEOOXOJUMBIX pACY€TOB C HCIHOJIB30BAHUEM COBPEMEHHBIX
CPEICTB BBIUMCIUTEIHHOW TEXHUKH.



I') OGydenne u arrecTanus 00CITy)KHMBAIOIIETO MEPCOHANIA CIICIIUATUCTOB.

9.5 Onucanue moka3zartejieil U KpUTepUEeB OLEHHWBAHUS KOMIETEHIIHI Ha
Pa3IMYHBIX J3Tanax HUX (opMHUPOBaAHUA, ONHMCAHHE IIKAJ OIEHUBAHUA JIsI

0aJIbHO-PETHHTOBOI OLIEHKH

XapaKTCpI/ICTI/IKa ITKAaJI OLCHUBAHU:A IIPUBCICHA HHUIKC!

1. JIns omenuBaHus cHOpPMHPOBAHHOCTH KOMIIETEHIMI oOydaromierocs Ha
MHTEPAKTUBHBIX JICKIIMOHHBIX W TMPAKTUYECKUX 3aHATHsIX C mnomomisio BPC

UCIIOJIb3YETCSI METOAMKA IIPUBEICHHAS B HIKECIIEYIOIIEeH Ta0ImLe

Kpurtepuu

IToka3zaTenu

OnucaHue MKaJIbl OIICHUBAHHA

3HaTh:

- OCHOBBI H 0COOEHHOCTH
9KCIUTyaTallly anmapaTypebl,
MTOCTPOCHHOM Ha 0aze
aHAJIOTO-TUCKPETHBIX U
TUPPOBBIX CXEM.

3HaeT OCHOBBI U
0COOEHHOCTH IKCILTyaTalluH
amnmnaparypsl, IOCTPOEHHOU Ha
0a3e aHaJIOTO-ANCKPETHBIX U
UG POBBIX CXEM.

- IPUHIHIIBI
(hYyHKITOHUPOBAHUS
MHUKPOIPOLIECCOPHBIX U
MPOTPaMMHUPYEMBIX
JIOTHYECKUX YCTPOUCTB
MIPUMEHSIEMBIX B
PannodIEKTPOHHOM
000pyIOBaHUH,
HCTOJIb3YEMOM B
rpaXJaHCKOH aBualun

3HaeT NPUHIUIIBI
(YHKITHOHUPOBAHUS
MHUKPOIPOLIECCOPHBIX U
MPOTPaMMHUPYEMBIX
JIOTUYECKUX YCTPOUCTB
NPUMEHSEMBIX B
PanuodrIEKTPOHHOM
000pyI0BaHUH,
UCIIOJIb3YEMOM B I'PaKIaHCKOM
aBUAIINY;

- OCHOBBI U OCOOEHHOCTH
AKCIUTyaTallly armapaTypebl,
MIOCTPOSHHOM Ha 0a3e
AHAJIOTO-TUCKPETHBIX U
HUPPOBBIX CXEM

3Haer OCHOBBI u
0COOEHHOCTH  JKCIUTyaTaliu
anmapaTypsl, MOCTPOSHHOW Ha
0aze aHAIOro-IUCKPETHBIX U
UPPOBBIX CXEM

- COBPEMEHHYIO aHaJIOr0-
JTHMCKPETHYIO U HU(PPOBYIO
3JIEMEHTHYIO 0a3sy,
UCIIONB3YEeMYIO B
PaIHOdIEKTPOHHBIX
CHCTEMaxX IpaXJIaHCKON
aBHAIIUU.

3HaeT COBPEMEHHYIO
AHAJIOTO-TUCKPETHYIO U
U POBYIO NIEMEHTHYO 0a3y,
UCIIOJIb3YEMYIO B
PaIHO3JIEKTPOHHBIX CHCTEMax
TpaXJTaHCKOH aBHUAIHH.

- COBPEMEHHYIO aHaJI0r0-
TUCKPETHYIO U IIUPPOBYIO
3JIEMEHTHYIO 0a3y,
HCIIOJIb3YEMYIO B
PaAMOAIEKTPOHHBIX
CHUCTeMax rpak JaHCKOU
aBUAIIH.

3HaeT COBPEMEHHYIO
aHaJIOTO-TUCKPETHYIO U
1u(POBYIO 3JIEMEHTHYO 0a3y,
HCIIONBb3YyEMYIO B
PaaNO3JIEKTPOHHBIX CUCTEMAaX
rpakIaHCKOW aBUAIUU.

5 0amioB - 3aciTy’)KWBaeT CTYJIEHT,
00HapYKUBILIUH BCECTOpOHHEE,
CHUCTEeMaTUYECKOS 3HAHHUE YUeOHOTO
MIPOTrPaMMHOTO Marepuana,
CaMOCTOSATEIBLHO BBITTOJTHUBITH A
BCE MIPEIyCMOTPEHHEIE
MporpaMMoOi  3a/aHus, TIIyOOKO
YCBOUBLIMI OCHOBHYIO JIUTEPATYPY
U 3HAKOM C JONOJHUTEIbHOH
JIUTEPaTypoil,  PEKOMEHJIOBAaHHOU
MPOTPaMMOiA, aKTHBHO PaOOTaBIIHIA
Ha MPAKTUICCKUX 3aHATUAX,
MMOKa3aBIINMI CHUCTEeMaTUYECKUN
XapakTep 3HAaHWW MO NHUCLUILIMHE,
OOCTAaTOYHBIA U1  JaJIbHEUIIEH
y4eObl, a TaKKe CIIOCOOHOCTh K UX
CaMOCTOSITEIbHOMY — TIOTIOJHEHHUIO,

OTBET OTJINYACTCA TOYHOCTBIO
HCIIOJIB30BaHHBIX TCPMUHOB,
Marepual ns3jaracrTcs

MOCJIEAOBATENIFHO U JIOTUYHO.
4 Oamra - 3acIy)KWBaeT CTY/EHT,
OOHAPYKUBIIAN JIOCTaTOYHO
IIOJIHOE 3HAaHUE y4eOHO-
MPOrpaMMHOTO  MaTepuaia, He
JIOIYCKaIOIIUM B OTBETE
CYIIECTBEHHBIX HETOYHOCTEM,
CaMOCTOSTEILHO BBIIOJIHUBIIHU I
BCE MIPETyCMOTPEHHEIE
MpOrpaMMoOil 3aJlaHusi, YCBOUBILIUN
OCHOBHYIO JTUTEPATYDPY,
PEKOMEHJIOBAaHHYI0  IPOrPaMMOMH,
AKTUBHO paboTaBmmit Ha
MPaKTUYECKUX 3aHSATHAX,
MMOKa3aBIITNHA CUCTEMATUUECKUH
XapakTep 3HAHWWA TI0 NHUCIUILIINHE,
NOCTATOYHBIM  JJI  JaJIbHEHIen
y4eObl, a Tak:Ke CIIOCOOHOCTh K UX
CaMOCTOSITEITEHOMY TTOTIOJTHEHHUTO.

3 Oamra - 3acIy’)KHBaceT CTYICHT,




Kpurepun

IToxa3zaTenu

Onucanue MIKajbl OLICHUBAaHMs

Ymersn:
- aHAM3UPOBATh PaboTy, B
TOM YHUCJIC CAMOCTOSITEIIHHO

YMeer aHamn3upoBaTh padboTy,
B TOM YHCJIE CAMOCTOSITEIBHO
Y MHIUBUIYAIbHO, OCHOBHBIX

1 UHIUBUIYAJIBHO, y3JI0B Panuo3IEKTPOHHOM
OCHOBHBIX Y3JI0B anmaparypsl, IMIOCTPOCHHOH ¢
PaAMOdIEKTPOHHOM HCIIOJIb30BaHUEM aHaJoro-
anmnapaTypsl, IOCTPOEHHOH C | IUCKPETHBIX, UUPPOBBIX,
HCIIOJIb30BaHUEM aHAJIOTO- MHKPOIPOLIECCOPHBIX u
IUCKPETHBIX, HUPPOBBIX, IPOTrPaMMHUPYEMBIX
MUKPOIIPOLIECCOPHBIX U YCTpPOMCTB.
MIPOTPaMMUPYEMBIX

YCTPOKCTB.

- IPUMEHSITH TEXHUKO- YMeeT npuMeHATh TEXHUKO-
9KCILTyaTallMOHHbIE JKCIUTyaTallMOHHbBIE
XapaKTePUCTUKU XapaKTePUCTUKU AUCKPETHBIX

JUCKPETHBIX 3JIEMEHTOB IS
CXEMOTEXHUYECKOI'O aHaIN3a
Panno3NeKTPOHHBIX
YCTPOKCTB.

3JIEMEHTOB ISl
CXEMOTEXHUYECKOr0 aHaIu3a
Panuo3IEKTPOHHBIX
YCTPOMCTB.

- aHAMM3UPOBATh paboTy, B
TOM YHCJIE CAMOCTOSITEIBHO
Y UHIUBHUIYAIBHO,
OCHOBHBIX Y3JI0B
Paauo3IEKTPOHHON
anmnaparypsl IOCTPOEHHOMU ¢
UCIIO0JIb30BaHUEM aHAJIOI0-
JIUCKPETHBIX, HU(PPOBBIX,

YMeeT aHanu3upoBaTh paboTy,
B TOM YHCJIE CAMOCTOSTEIEHO
U MHAUBUAYAJIbHO, OCHOBHBIX
Y3JI0B PaJi03JIEKTPOHHOMN
arnmnapaTypsl IOCTPOEHHOM ¢
WCIOJIb30BaHUEM aHAJIOTO-
JUCKPETHBIX, IUPPOBBIX,
MHUKPOIPOLIECCOPHBIX U

MHUKPOIPOLIECCOPHBIX U MPOTrPaMMHUPYEMBIX

MIPOrPaMMHUPYEMBIX YCTpPOMCTB.

YCTPOKCTB.

Baanern: Bnaneer METOAaMHU u
- METOAaMH M METOJIMKAMHU | METOANKAMHU pacuera

pacuera XapaKTEepUCTUK | XapaKTepPUCTUK aHaJIoro-

aHaJIOrO-TUCKPETHBIX U | IUCKPETHBIX H  LU(POBBIX

M(POBBIX YCTPOUCTB. YCTPOMCTB.

- I3bIKAMH U CHUCTEMaMH Brnaneer SI3BIKAMU u

MPOrPaMMHUPOBAaHHUS B CHUCTEMaMH

00beMe TTPUTOTHOM JTSI
HACTPOMKH, 00CITYKUBaHUS H

MPOrpaMMHUpPOBaHUS B 00beMe
MIPUTOJTHOM JUIA HAcCTPOWKH,

JKCIUTyaTaluu 00CITy>KUBaHHSA u
PAaAMOTEXHUYIECKHUX CPEACTB | SKCILTyaTalliu

Y CPEICTB CBSI3M, PaAMOTEXHUYECKUX CPEACTB U
ITOCTPOEHHBIX C CPEJICTB CBA3M, IMOCTPOEHHBIX
HCTIOJIb30BaHUEM c MCIIOJTb30BaHUEM
MHUKPOIIPOIIECCOPHBIX H MHUKPOIIPOILIECCOPHBIX u
MPOTPaMMHUPYEMBIX MPOTrPaMMHUPYEMBIX
JIOTUYECKHUX YCTPOMCTB. JIOTHYECKHX YCTPOMCTB.

- MeTrojaMH ompeneneHus | Bmamgeer METOJaMH
MecTa OTKa3a W BBISBJICHHUS | OTPEAENICHHs] MecTa OTKa3a U
OTKa3aBILIETO JIEMEHTA BBISIBIICHUS OTKa3aBIIETO

OJICMCHTAa

00HapyXHUBIINH 3HAHWE OCHOBHOTO
y4e0HO-TIpOTpaMMHOT0  MaTepHaia

B 00béMe, HEOOXOIUMOM  JUIS
JTATbHEHTIIeH y4eOBI u
MIPEACTOSIICH paboTHI o
npodeccud, He  OTIMYABIIUICS
AKTUBHOCTBIO Ha IPAKTUYECKUX
3aHATHSX, CaMOCTOSITEITLHO
BBITTOJTHUBIITHHA OCHOBHBIC
NPEeIyCMOTPEHHbIE  MPOTrPaMMOM
3aJ]aHusl, YCBOWBIIMH OCHOBHYIO
JUTEPATypy,  PEKOMEHIOBAHHYIO
IporpamMmmoi, OJHAKO
JIOITy CTUBILIUH HEKOTOpBIE
MOTPEIIHOCTH TIPU MX BBIOJIHEHUH
U B OTBETE Ha DJK3aMEHe, HO
o0 agaronmii HEOOXOAMMBIMU
3HAHWSIMH JUISL  YCTPAaHEHHS TIOA
PYKOBOJICTBOM MpenojaBaTes

JIOITYIIICHHBIX TTOTPEUTHOCTEH

2 Oayuta - BBICTABISCTCS CTYACHTY,
oOHapyXHBIIEMy  MpOOeNsl B
3HAHUSIX WM OTCYTCTBHE 3HAHHWH
MO 3HAYUTETHLHON YacTH OCHOBHOTO
y4e0HO-TIPOTPAaMMHOTO MaTepHaia,

HE BBINTOJTHUBILIEMY
CaMOCTOSITETILHO

NPEIYCMOTPEHHbIE  MPOrpaMMOM
OCHOBHBIE 33/IaHUsI, IOIyCTUBILIEMY
NPUHIMIHAIGHEIE  OMIMOKH B
BBIMIOJIHEHUN  NPEIyCMOTPEHHBIX
porpamMmoi 3a/laHul, HE
oTpaboTaBIIEMY OCHOBHBIC
MPaKTUYECKUE

3aHATHS, JOMYCTHBILIEMY
CYUIECTBEHHbIE  OIIMOKH  TpH
OTBETE, M KOTOpBI HE MOXKET
MIPOIOJKHUTh o0yueHune W
INPUCTYNHUTh K NPOodecCHOHATBHOM
JIeSITEIbHOCTH 0e3
JIOTIONTHUTENBHBIX ~ 3aHSATHH 110

COOTBETCTBYIOIIEH IUCIUIUINHE.
1 Gamn - Her oTBera (OTKa3 OT

OTBETa, TIPEICTABICHHBI OTBET
MOJHOCTBIO HE MO  CYLIECTBY
coaepKaluxcs B
9K3aMEHAIIHOHHOM 3aJJaHUU
BOIIPOCOB).




2. MakcumanbHOE KOJIMYECTBO 0aJlIOB, MOJYYEHHBIX KaK 3a 3a4eT, TaK U 3a4eT
¢ oneHkoi — 30. MuHHMaIbHOE (3a4€THOE) KOJUYECTBO 0a/LIOB («3aueT caan») — 15
OaJLIoB.

HeynosneTrBoputenbHON cllaueil Kak 3a4eTa, Tak U 3a4eTa C OLCHKON CUUTaeTCs
olleHKka MeHee 15 GamnoB. [Ipu HeyAOBIETBOPUTENHHON cllaye 3adeTa M 3adera C
OLICHKOW WJIM HESIBKE M0 HEYBAKUTEJIbHON MPUYUHE KaK 3a4eTa U 3a4eTa C OLEHKOU
9K3aMEHAllMOHHAs COCTABIISIONIAs IPUPABHUBACTCA K HYIIO. B 3TOM citydae cTyaeHT
B yctanoBieHHOM B CIIOI'Y I'A mopsinke o0s3aH nepecnath 3a4er.

OreHka 3a 3a4eT BBICTABISIETCS KaK CymMMa HaOpaHHBIX OajsIoB 3a OTBETHI Ha
Tpu Bompoca Owmiera. OlleHKa 3a 3a4eT C OLEHKON BBICTABISETCS Kak CymMMa
HaOpaHHBIX 0AJUIOB 32 OTBETHI Ha JIBa BOMpOca OMJIeTa 1 3a pelieHUE 3a1a4u.

OTBeTHI Ha BOMPOCKHI OUJIETA MO pe3yJbTaTaM ceMecTpa (WM BCel JUCHUTUIUHBI
JUISL SK3aMEHa) OLICHUBAIOTCS CIEAYIOLUIUM 00pa3oM:

— [ 6ann: oTCyTCTBHE POAEMOHCTPUPOBAHHBIX 3HAHUN M KOMIETEHIIUH B
pamKax 00pa3oBaTeIbHOIO CTaHAapTa (HET OTBETA Ha BOIIPOC) WM OTKa3 OT OTBETA;

— 2 6anna: HET yNOBJIETBOPUTEILHOTO OTBETA Ha BONPOC, AEMOHCTpPALUs
dbparMeHTapHbIX 3HAaHUW B paMKax o00pa3oBaTENbLHOTO CTaHAApTa, HE3HAHHE
JIEKIIMOHHOTO MaTepuaia,

— 3 Oanna: HET YAOBIETBOPUTEIBHOTO OTBETa Ha BOIPOC, MHOTO
HABOJAIIUX BOMPOCOB, OTCYTCTBHE OTBETOB IO OCHOBHBIM IOJIOXKEHUSM BOIIPOCA,
HE3HaHUE JIGKIIMOHHOTO MaTepHana;

— 4 6anna: OTBET yIOBJIECTBOPHUTEIHHBIN, OICHUBACTCS KaK MHUHUMAJIbHO
HEOOXOJMMbIC 3HAHHWS IO BOIPOCY, MPU ITOM IOKA3aHO XOTS Obl MHHHUMAJIbHOE
3HaHHWE BCEX pa3JesioB BOIIpPOCa B Mpelenax JIEKIMOHHOTO marepuana. [Ipm stom
CTYACHTOM JEMOHCTPHPYETCS  JOCTaTOYHBII 00BEM 3HaHWM B  paMKax
00pa3oBaTeILHOTO CTAHIAPTA;

— 5 6annos: OTBET yIOBJIETBOPUTENbHBIN, TOCTaTOUHbIE 3HAHUS B 00bEeMe
yu4eOHOW NporpaMMbl, OPUEHTHPOBAHHBIE Ha BOCHPOU3BEIEHHUE; HCIIOJIb30BAHUE
HAayYHOW (TEXHUYECKOH) TEPMHUHOJIOTUH, CTHWJIMCTUYECKH T'PAaMOTHOE, JIOTMYECKU
IPaBUJIbHOE U3JI0KEHHUE OTBETA Ha BOMPOCHI, YMEHHUE JI€NIaTh BHIBOIBL;

— 6 0Oannos: OTBET YNOBJIETBOPUTENbHBIM, CTYJEHT OPUEHTUPYETCS B
OCHOBHBIX acCIeKTax BOMPOCa, IEMOHCTPUPYET MOJIHbIE M CHUCTEeMAaTU3HUPOBAHHBIC
3HaHMS B 00beMe yueOHOI MpOorpaMMbl;

— [ 6annos: OTBET  XOPOWIMH, HO  CTYIEHT  JIEMOHCTPHUPYET
CHUCTEeMaTHU3UPOBaHHbBIC, TUIyOOKHE ¥ TIOJHBIC 3HAHUS MO BCEM pasjeiiaM ydeOHOM
IPOrpaMMBbl, HO TPEOOBAINCH HABOSIINE BOIPOCHL;

— 8 b6annos: OTBET XOPOIIN, OTBETOM JIOCTATOYHO OXBAUCHBI BCE Pa3/Ieibl
BOTIPOCa, SAMHUYHBIC HABOMSAIIUE BOIPOCHI, CTYIECHT JEMOHCTPUPYET CIIOCOOHOCTH
CaMOCTOSITENILHO PEIIaTh CI0KHbIE MPOOJIEMBI B paMKax yueOHOI MporpamMmsl;

— 9 6annog: cucteMaTU3UPOBAaHHBIE, TITyOOKHE U TMOJIHBIE 3HAHUS 1O BCEM
paszzenaM yueOHON IPOrpaMMBbl; CTYIEHT IEMOHCTPUPYET CIOCOOHOCTH;

— 10 6annos: OTBET HAa BOIPOC IOJHBINA, HE OBUIO HEOOXOIUMOCTH B
JOTIOTHUTETHHBIX (HaBOAAIINUX BOMpOCax); CTYIEHT MOKa3bIBaECT
CHUCTEMAaTHU3UpPOBaHHbIE, TNIyOOKHE M TOJHBIC 3HAHUS MO BCEM pasenaM y4eOHOMH



MpOTPpaMMbl, CAMOCTOSITEJIbHO M TBOPYECKU pEIIAECT CIOXKHbIE MpoOJieMbl B
HECTaHJapTHOM CUTYyallMM B paMKaxX y4eOHOM IMpOrpammbl, a TakKe AEMOHCTPUPYET
3HAHMS 1O MPoOJIeMaM, BBIXOASIINM 32 €€ MPe/IeIbl.

9.6 TunoBble KOHTPOJILHbIE 3aJaHUsI VISl MPOBEJEHUN TEKYIEro KOHTPOJIsI
U MIPOMEKYTOYHOM aTTeCTAIMM 10 UHTOraM 00yuyeHHs 10 JUCIUILINHE

IIpumepHbIi epeYyeHb TEOPEeTHYECKUX MPOrPAMMHBIX BOIIPOCOB
BBIHOCHMBIX Ha 3a4eT nocJie usdydyenus Pasnena 1. Ananorosasi u uuponast
CXeMOTEeXHHUKA:

1 OnepauuoHHbIE YCHIIMTENIH YCTPOMCTBO W NpuHUUN JeictBusa. Jlaiite
OIIPE/IEIICHUE OIEPALMOHHOMY YycuiuTento. llepeuncnanre ero cBOWCTBA, YKaKUTE
0o0JacTh MNPHUMEHEHUS] M OCOOEHHOCTH HKCIUTyaTaluu. I300pa3ute ycIOBHOE
rpaguueckoe OOO3HAYEHUE OMNEPALMOHHOIO YCWIHMTENII M PACKPOWTE CMBICH
0003HaueHni Ha HeM. PackpoiiTe 0COOEHHOCTh MUTaHUS ONEPALMOHHOIO YCHIIUTENS
U YKQOKUTE Npe/leJbHbIe 3HaUeHUs Beau4MH. [losicHuTe, B 4eM COCTOUT 0COOEHHOCTh
IKCILTyaTallMK ONEPAMOHHBIX YCUIIUTEIEH.

2. OCHOBHBIE FKCILTYyaTALIMOHHO-TEXHUYECKHE XapaKTEPUCTUKU ONEPALIMOHHBIX
ycunurenerd.  PackpolTe NOHATHE  CIEQYIOIIMX  OCHOBHBIX  XapaKTEPUCTHK
ONEPAIMOHHOTO0 YCWJIMTENSA: KOX(PQOUUIUEHT YCWICHMS, 4YacTOTHas KOpPpEeKLus,
BXOJIHOE COIIPOTUBJICHUE, BBIXOJHOE COIPOTHUBIICHHE, PA3HOCTh BXOJHBIX TOKOB,
HAIIPSDKEHUE CMEIIECHMS], CKOPOCTh HapacTaHMUs BBIXOJHOTO HANPSKEHUSI. Y KaXKUTE, B
KAKUX CIy4asx KaKJblil U3 MEPEUNCICHHBIX TApaMETPOB ONEPALIMOHHOTO YCUIIUTEIIS
OKa3blBa€T CYUIECTBEHHOE BIMSHHE Ha PpabOTOCHOCOOHOCTh ABHUALMOHHOIO
PazlodJIEKTPOHHOTO 000PY10BaHUSI.

3. CXeMOTeXHHMKa ONEPAalMOHHBIX YCUIMTENEH. ba3oBble  BKIIOYEHHUSA
OMEpPAlMOHHBIX YCUIIUTENEH, OCOOEHHOCTHM HX 3KCIuTyaTauuu. HMHBepTupyromumi
YCWINTENIb Ha  ONEpPAallMOHHOM  ycuiuTene. Hadeprure NpUHIMIHAIBHYIO
AIEKTPUUECKYIO CXEMY, MOSCHUTE Ha3HAYEHUE BJIEMEHTOB, OINMILIWTE MPUHLHUIT
paboThl, MOKAXKUTE ITyTH MPOTEKAHUS TOKOB, 3alUIIMTE MATEMATUYECKOE BHIPAKECHHE
JUTsl TEOPETHYECKOro pacueta koddduunenta ycunenus. [lepeuncnure 10CTOMHCTBA
U HEJOCTAaTKHM HHBEPTUPYIOIIETO YCWIHTENSA. YKaXuTe 00JacTb NPUMEHEHUs U
0COOEHHOCTH JKCILTyaTaluu.

4 CxeMOTEXHHMKa ONEpPALMOHHBIX ycuiuTeneld. ba3zoBele  BKIIOUEHHS
OTIEPAIIMOHHBIX YCUJIMTENICH, 0COOCHHOCTH HMX JKCIuTyaTanuu. HewHBepTHpyIOUTUit
YCWINTEIb Ha ONEPAllMOHHOM  ycuiuTene. Hadeprure NpHHIMIHAIBHYIO
AIIEKTPUYECKYIO CXEMY, IOSCHUTE HA3HAYEHUE BJIEMEHTOB, OIMIIWTE IPUHLMII
paboThl, MOKaXKUTE MYTH MPOTEKAHUS TOKOB, 3aITUIINTE MAaTEMATHUECKOE BBIPAKEHUE
JUTsL TEOPETHUYECKOro pacueta koddduuuenta ycunenus. [lepeuncinnre 10CTOMHCTBA
Y HEJOCTAaTKM HEMHHBEPTUPYIOUIETO YCUIIUTENSA. YKaXUTE 00JacThb MPUMEHEHUS U
0COOEHHOCTH dKCILTyaTaluu.

5 MHaterpatrop Ha onepauroHHOM ycuiutene. llosicHure OCHOBHOE
(YHKIIMOHAJIbHOE Ha3HaueHWe HHTerparopa. HauepTure cxemy 3IEKTPUUECKYIO
INPUHIUINAIBHYIO, ONUIIUTE HA3HAYEHUE DIEMEHTOB U HAUEPTUTE CUTHAJ Ha BBIXOJE
CXeMbl TpM 3aJlaHHOM CHTHaJle Ha ee Bxoje. IlpuBenure OCHOBHBIE



AKCILTYyaTAllMIOHHO-TEXHHUYECKHE XapaKTEPUCTUKU OMKCBIBAEMON CXEMBI.
Ilepeuncinre TOCTOMHCTBA M HEIOCTAaTKH CXEMBlI MHTErpaTopa Ha OINEpPaliOHHOM
YCWINTENIE II0 CPaBHEHUIO CO CXEMOM HMHTErparopa Ha MACCUBHBIX 3JIEMEHTaX.
VYKaxkure, B KAKUX PAJUOTEXHUYECKUX CHUCTEMAX TIPAKIAHCKONW aBHALUU
IIPUMEHSIOTCSI HHTETPaTOPhl HA ONIEPALIMOHHBIX YCUITUTEISIX.

6 PYHKUMOHAJIBHBIC 3JIEMEHTHI U YCTPOMCTBA HA ONEPALMOHHBIX YCHUIIUTESX.
WnTerpupoBanue u nuddepennupoBanue. [loscHute npuHIun paboThl HHTETPATOPA.
HauepTuTe mpUHIMMUATBHYIO 3JEKTpUUECKy0 cxeMy RC-umHTerpatopa u MmosiCHUTE
OpyUHIMO ee padoTel. HauepruTe NPUHUMIUANBHYIO SJEKTPUYECKYIO CXEMY
MHTErpaTopa Ha ONEPALMOHHOM YCHUJIUTENE, MOSCHUTE HA3HAYEHHE HIIEMEHTOB,
ONMILIWTE MPUHLUIN pabOThl, YKAXKWUTE IyTH MPOTEKAHHWS TOKOB. 3alMILNTE
MaT€MaTUYeCKHE BBIPAXKEHUS i1 NEepelaToyHOM  (PYHKUMU  HHTErparopa.
[lepeuniciure NTOCTOMHCTBA W HEIOCTAaTKU, YKAKUTE OCOOEHHOCTH HKCILTyaTalMH
PaZMORIIEKTPOHHOTO 0O0OPYI0BAaHUs C HHTETPATOPAMU CUTHAJIOB.

7 @YHKUMOHAJIBHBIEC 3JIEMEHTHI U YCTPOMCTBA HA ONEPALMOHHBIX YCHUIIUTESX.
WUnterpupoBanue u  auddepenuupoanue. llosgcHure npuHmun  padboThl
mudpdepenunaropa. HauepTuTe nNpuHIMNHMAIBHYIO »JlIeKTpudyeckyro cxemy RC-
muddepeHraTopa U MOsICHUTE NMPUHIMN ee padoTel. HauepTuTe mpUHLIKIINATBHYIO
AIIEKTPUYECKYI0 cxeMy TuddepeHaTopa Ha ONEpalluOHHOM YCUIIUTENE, OSCHUTE
Ha3HAYeHHE D3JIEMEHTOB, ONMIUUTE MPUHUIUI paldOThI, YKAKUTE MYTHU MPOTEKAHUs
TOKOB. 3alUIINTE MaTeMaTUYECKUE BBIPAXKEHUS I MEepeJaTOYHON (DYyHKIHMH
mupdepenunaropa. Ilepeuncnaure  AOCTOMHCTBA W HEOOCTATKH,  YKaXHUTE
O0COOEHHOCTH AKCILTyaTalNH PaZMO3JIEKTPOHHOTO 000py0BaHUS C
mugdepeHaTropaMu CUTHAIOB.

8 AHaJIOrOBbIE KOMITAPATOPHI. Y CTPOMCTBO U MPUHIIUN AEHCTBHS KOMIIAPATOPOB
HanpspkeHus.  Jlaiite  ompenesnieHWe  aHaJOroBOMY  KOMMAparopy. 3amnuIluTe
MaTE€MaTUYeCKyl0 MOJENb, OIKCHIBAIOIIYI0 IPUHLUII JEHCTBHUS AHAJIOTOBOIO
koMmrmiapatopa. WM3oOpasute ycioBHoe rpaduyeckoe 0003HAUYCHHE aHAJIOTOBOTO
KoMIiapaTopa. HauepTuTe ynpoUmIEHHYIO CTPYKTYPHYIO 3JIEKTPUYECKYIO CXEMY
KOMITapaTopa HanpspbkeHus. ONUIINTE 3HAYEHUE 3JIEMEHTOB M IOSCHUTE NPUHLAIL
paboThl. YKaXuTe JOCTOMHCTBA U HEJOCTATKU aHAJIOTOBBIX KOMITAPATOPOB.

9 AmnanoroBele komnaparopbl. Knaccudukanuss U IOpUMEHEHHUE aHaJOrOBBIX
komnaparopoB. [IpuBennure kpaTkylo KiacCH(UKALNMIO aHAJIOTOBBIX KOMIIapaTOpOB
NPUMEHSEMBIX B aBUALIMOHHOM paauOdJIEKTPOHHOM oOopyaoBanuu. IlpuBenure
BApUAHTHl MPUHIMIHUAIBHBIX D3JEKTPUUYECKUX CXEM, B KOTOPBIX HCIOIb3YIOTCS
aHaJoroBble KoMmapaTopbl. ONMUIIUTE NPUHUIHUIT pabOThl OJHOM U3 CXEM, MOSCHUTE
Ha3HAUYEHUE HJIEMEHTOB, BXOJAIIMX B Hee. [lepeuncianTe JOCTOMHCTBA U HEOCTATKU
CXEMBI.

10 AHaJIOrOBBIE KOMIIapaTophl. DKCITyaTalMOHHO-TEXHUYECKUE
XapaKTEPUCTHKN AHAJIOTOBBIX KOMIIAPAaTOPOB. PacKpoiTe MOHATHE CIEIYIOLINX
OCHOBHBIX XapaKTEPUCTUK aHAJIOIOBBIX KOMIIAPATOPOB: CONPOTUBIIEHUE B OTKPBITOM,
BKJIFOUEHHOM  COCTOSIHUM, TOK YTEUYKHM KaHayia, ObICTpOAEHCTBUE, BpeMs
NEPEKIIOYEHUSI, HOMHMHAJIbHBIE 3HAYEHUs  [UTAOIIMUX  HAOPsDKEHHWM,  TOK
noTpeONeHusl, MaKCUMaJlbHO JOMYyCTHUMOE 3HAYeHHE TOKa Yepe3 KOMMYTaTop,
JIMAna3oH JOMYCTUMBIX 3HAYEHUN BXOJHOTO (BBIXOJAHOIO) HANPSDKEHUS. Y KaXHUTE, B



KaKUX CIydasx KaKIbld U3 MEePEUMCICHHBIX MapaMeTpOB aHAIOTOBOTO KOMMYTaToOpa
OKa3bIBa€T CYIECTBEHHOE BJMSHUE Ha PabOTOCHOCOOHOCTh ABUAIIMOHHOTO
PaaNO3JIEKTPOHHOTO 000PYI0BAHMUS.

11 AnanoroBbie KJIIOYM. AHAJIOrOBbIE KIIOUYM Ha TOJIEBBIX TPaH3UCTOpPAX.
[losicauTe, Ui 4Yero  MNPUMEHSIOTCS ~ aHAJIOroBble  KiIroyd.  Haueprture
NPUHIMIHATBHYIO DSJEKTPUYECKYI0 CXEMY aHAJIOrOBOro KJoYya Ha IOJIEBOM
TpaH3UucTope 000U CTpyKTYphl. [losicHuTe Pusznyeckue mporecchl, IPOTEKAOIIIE B
CXeM€ B MOMEHT NEpEeKIIOueHHUs. YKaXuTe MyTH MNpoTekaHus Toka. [IpuBenute
OCHOBHBIE  JKCIUTyaTallMOHHO-TEXHUYECKHE  XapaKTePUCTUKH  TEPEUUCIIUTE
JIOCTOMHCTBA U HEJTOCTATKHU.

12 AnanoroBeie  kmroun. [lpocteifmme aHaNOroBhIE KOMMYTATOPHI  Ha
WHTETPAbHBIX MHKpocxeMax. l[losicHuTe, s d9ero MPUMEHSIOTCS aHAJIOTOBBIC
KoMMyTaTopbl. M300pa3ute ycioBHOe rpaduueckoe 0003HAUCHHE MHUHUMYM JABYX
TUIIOB AaHAJOTOBBIX KOMMYTATOPOB Ha MHTETPajbHBIX MHUKpocxemax. Onummre
OpuHIUI paboTel J0O60ro U3 HUX. [lepedncnuTe OCHOBHBIE HSKCIUTyaTallMOHHO-
TEXHUYECKHME TapaMeTpbl  aHAJOTOBBIX KOMMYTATOPOB Ha  HMHTErPaJIbHBIX
MuKpocxemax. Ilepeuncnure AOCTOMHCTBA M HENOCTATKH. YKaKUTE OCOOEHHOCTU
aBUAIIMOHHOTO  PaJMORJIEKTPOHHOTO  O0OpYyJIOBaHHUs, B COCTaB€ KOTOPOIO
UCIIOJIb3YIOTCSI aHAJIOTOBBIE KOMMYTATOPBI.

13 Ananoro-uugpossie mpeodpasosarenu. [loscHuTe, A7 YEro MUCHOJIb3YIOTCS
anajoro-iudpossie TpeoOpazoBaTenu. llepeunciure U pacKpolTe OCHOBHBIC
XapaKTEpUCTUKU aHaJIoro-uu(poBbIX npeoOpazoBaTtenei. Haueprure
MPUHUIUNHATBHYIO 3JIEKTPUUECKYI0 CXEeMY aHaJIoro-1u@poBoro mpeodpazoBaTes ¢
napajielbHbIM IpeoOpa3zoBaHueM. PackpoilTe Ha3Haue€HHWE 3JIEMEHTOB, MPUBEINUTE
OCHOBHBIC MaTEMAaTHYECKHUE BRIPAKEHUS U OMUIIINTE MPUHIAI padoThl. [lepeunciure
JIOCTOMHCTBA U HEJOCTATKH.

14 Ananoro-mudpossie npeodpazoBarenu. [losicHUTE a1 4ero MCHOIB3YIOTCS
aHanoro-uudpossle npeoOpazoBatenu. I[lepeuncnure U packpoiTe OCHOBHbBIE
XapaKTEPUCTUKU aHAJIOro-IU(PPOBBIX MpeodOpazoBaTeneir. HauepTure cTpyKTypHYIO
AIIEKTPUYECKYIO CXEMY aHaJIOTO-IIU(PPOBOro npeodpa3oBaTess ¢ MocieJ0BaTeIbHbIM
npeoOpazoBarenemM. PackpoiiTe Ha3Hau€HHE OCHOBHBIX DJIEMEHTOB CTPYKTYpPHOU
CXEMBbI U OMHIIUTE MPUHITUT paboThl. [lepeuncnure JOCTOMHCTBA U HEAOCTATKH.

15 udpo-ananorossie mpeodpaszoparenu. [loscHuTe Ha3HAYEHHE, IEPEUNUCTUTE
U PaCKpOMTE OCHOBHBIE XapaKTEPUCTUKU aHaNOro-uu(poBbIX IpeoOpa3zoBaTeieil.
[Tosicante npuHIMN peoOpa3zoBaHus IUPPOBLIX CUTHAIIOB B aHAIOTOBBIE, 3AITUIIINTE
MaTEMaTUYECKUE BBIPAKCHUS TOSCHSIONIUE TPUHIUAIN pPa0OThl. YKaKHUTE THIIBI
aBUAIIMOHHOTO PaJAMO3JIEKTPOHHOrO0 000pyaoBaHus (OOPTOBOTO W HA3EMHOIO), B
KOTOPOM HCIOJIB3YIOTCS IIU(PO-aHaTIOTOBBIE ITPe0Opa3oBaTEeu.

16 Ludpo-ananorossie mpeodpazoBatTenu. [loscHuTe Ha3HaYUeHUE, IEPEUUCIINUTE
U PACKpOWTE OCHOBHBIC XapAKTEPUCTHKH aHAIOTO-NIU(PPOBBIX TpeoOpa3zoBaTeici.
Hayepture mnpUHIMNUATBHYIO  DJIGKTPUUECKYI0 CXeMy  [U(po-aHATIOTOBOTO
nmpeoOpa3oBatTeii C BECOBOM pe3ucTHBHOM Martpuiei. IloscHuTe Ha3HaueHHE
3JIEMEHTOB, OMUIIKTE MPUHIUI paboThl. [lepeuncanTe TOCTOMHCTBA U HEAOCTATKU.

17 ludpo-ananorossie mpeodpazoparenu. [loscHuTe Ha3HAUCHHE, IEPEUNUCTUTE
U PacKpoWTe OCHOBHBIE XapaKTEPUCTHUKU aHAIOTO-LIU(POBBIX IMpeoOpa3oBaTeneil.



HaueptuTe mNpUHIMIHUATBHYIO  3JEKTPUYECKYI0 CXeMy LH(]po-aHaIOroBOrO
npeobpaszoBarenss ¢ pesuctuBHoM Marpuiied (R-2R). IloscHute HasHaueHUe
AJIIEMEHTOB, OMUIINTE NMPUHIUI paboThl. [lepeuncinure TOCTOMHCTBA U HEJOCTATKHU.

18 IlpencraBnenue uncen B udpoBoit 3nexkTpoHuke. [loscHUTE B 4eM COCTOUT
CYTb JIBOMYHOTO KOJAMPOBAHUA. 3AMUIIUTE MOJMHOM, OMKCHIBAIOIINN JIF0O0€ YUCIIO B
mo6oil cucteme cuucnenus. [Ipeacrasnenue uncen B ¢hopme ¢ PUKCUPOBAHHON U
raBatoiedd 3anstol. IlepeuncianTe AOCTOMHCTBA M HENOCTATKU KaXKJI0H (POpMBI
npencTaBieHus yucen. ONUIINTE aJIrOPUTM, C MOMOIIBI0 KOTOPOTO OCYIIECTBIISET
MIpEICTaBICHNS Yncen B (hopmaTe C muiaBaromieit 3amaroi. [losicauTe, B KakoMm THIIE
aBUAIIMOHHOTO  PATUO3JIECKTPOHHOTO OOOpYNOBAaHUS HUCHOJB3YIOTCS 4YHCIA C
(buKCHPOBAHHOM, a B KAKOM C TUIABAIOIICH 3aIsITOM.

19 IIpencraBnenue yncen B uppoBoi ekTpoHuke. CTaHIapT NpeaCTaBICHUS
yucen ¢ mnapatoiei 3amstoil IEEE 754. TlosicauTe, nig Kakux 11e1eil KCHoJIb3yeTcst
crauaapt |EEE 754, xakue BuIbl MpejcTaBiICHUS YHUCEN C IUIABAIOUIEH 3arsiTon
paccMaTpuBalOTCs B CTaHJapTe, MOPSAIOK TMPEICTABICHUS YHCENl «TyAa» |
«00paTHO», TOPSAIOK OKpYIJIeHUs uucesl B (opmare C IUIaBAIOIIEH 3arsTou.
[lepeuncnure U pacKkpoiTe OCHOBHBIE MOIOXKeHUs cTanapta IEEE 754,

20 O6mume cBeaeHuss o (QyHKIUSX anreOpbl JOTHKUA. DYHKIIMU U OIEpalvu.
JlaiiTe MOHATHE CIEAYIOIIMM HOHSTHUSIM aireOpbl JIOTUKHU: TaOauIla MCTUHHOCTH,
¢GyHKIMSA, omeparop, Jornuyeckas (yHKUIUS OJHOM IEepeMEHHOM, JIOThYecKas
GyHKIUS ABYX MEPEMEHHBIX, JIOTMUeCKas (PyHKIMS TpeX MEePEeMEHHBI, JIOTUYECKUE
aJIeMeHTHI. Packpoiite u 3anmummTe OCHOBHBIE (PYHKIIMH aareOphl JIOTUKH.

21 OcHOBHBIE 3aKOHBI W TpaBuUia aiareOpbl JOruKku. PackpoiiTe, 3amuimmre u
JOKXUTE  CIEAYIOIIWe  3aKOHbl  aireOpbl  JIOTUKH:  KOMMYTAaTUBHOCTH,
acCOIMaTUBHOCTH, JTUCTPUOYTUBHOCTH, UJIEMIIOTEHTHOCTH, OTpHIIAHUS,
JIBOMCTBEHHOCTH.

22 OcHOBHBIE 3aKOHBI W TpaBwWia aireOpbl JOTUKU. Packpoirte, 3amumimre u
IpeJICTaBbTE B BUJI€ KOHEUHBIX IIU(PPOBBIX YCTPOICTB ClEIyIOIINEe MpaBuia alreOpsl
JIOTUKU: CBEPTKH, IIOJHOTO CKJIEMBAHUS, HEIMOJIHOTO ckieuBaHus, llopemxoro,
orepanuii ¢ KoHCTaHTaMu. PaboTy Kaxxaoro u3 nu(poOBBIX YCTPOWCTB MOSICHUTE C
OMOUIbIO TaOIUI] HCTUHHOCTH.

23 OcHOBHBIE 3aKOHBI M TIpaBWiIA aureOpbl Joruku. Jlaiite KpaTKyio
XapaKTePUCTUKY U TMEPEUUCIUTE OCHOBHBIE OTIMYHUS CIEIYIOMIMX anredpandeckux
cucteM: anreOpsl JKerankuna, anredpsl Lleddepa, anredpsr [lupca. Ykaxure, kakas
U3 TPUBEIACHHBIX alreOpandeckux CHUCTEM Hambosee MpeArnoYTHUTENbHA IS
WCTIOJIb30BaHUS B aBUAIMOHHOM PAJHOIICKTPOHHOM 000pY/I0BaHNH U TIOYEMY.

24 TlepexmouaTenbHble PYHKIIUU U UX KAHOHUYECKHE (OPMBI. DJIEMEHTapHbIC
KOHBIOHKIIMM ¥ JU3BIOHKIMU. JlaliTe TMOHSATHE KOHBIOHKIUUA € JU3BIOHKIIHH.
Packpoiite TepMuUH «KOHCTHUTyeHTa». llosicHuTEe HEOOXOAUMOCTh MPUMEHEHUS
DJIEMEHTAPHBIX KOHBIOHKIMK W JU3bIOHKIUK. [lepeunciaure TOCTOMHCTBA OT
MIPUMEHEHUSI OTIMCAHHBIX BBITIEC (PYHKITUH.

25 Kanonnueckue (opmbel mnepekmodarenbHbix  (yHkimii. CoBepiieHHas
JTU3BIOHKTUBHASE (hopMa MPEACTaBICHUS MEpeKiouaTenbHol (pyHkuuu. Onummure
IPaBWIO TMepexofa OT TaOJMYHON (OpPMBI 3aMKMCHU MEPEKITI0YaTEeIbHON (QYHKIIUU K
COBEpIICHHON NU3bIOHKTUBHOW (¢opme. [lpuBenute mnpumep 3¢pGEKTUBHOTO



UCIIOJIb30BaHUs COBEPIICHHON JU3BIOHKTUBHON HOPMaIbHON (hOPMBI MPECTABICHUS
nepexsoyaTebHol GyHKIud. HauepTuTe NpUHIMIIUATBHYIO SJIEKTPUYECKYIO CXEMY
M(POBOTo yCTPOICTBA.

26 Kanonnueckue (opmbl mnepekitouareabHbix  (yHkumil. CoBepliueHHas
KOHBIOHKTUBHAsA (opMa MpeJCTaBICHUsl MepekitoyareabHo ¢yHkuuu. Onumure
MpaBUJIO Tepexoja OT TaOJUYHOU (POpPMBI 3amUCH MEPEKITIoYaTeIbHOW (PYHKIIUU K
COBEpILICHHON KOHBIOHKTHBHOU (opme. IlpuBeaure mpumep >PPeKTUBHOrO
UCIIOJIb30BaHUs COBEPIICHHON KOHBIOHKTUBHOW HOPMAaNbHOM (DOPMBI MPECTABICHUS
nepexiouaTenbHol Gpynkunn. HauepTuTe NpUHIMNHUATBEHYIO JJIEKTPUIECKYIO CXEMY
1IU(POBOTO YCTPOMCTRA.

27 O0me TOHATHS O MUHUMH3AIUU  NEPEKIIOYaTeNbHON  (yHKITUH.
CkiierBaHuE COCEIHUX CJIaraéMbIX. 3alUIIUTE MEPEKII0YATENbHYI0 QYHKIUIO ABYX
NEPEeMEHHBIX W TPHUMEHSSI K HEH Omepanuio CKIECHMBAHUS COCETHUX ClaraeMbIX
ynpocture ee. HadepTuTe NPUHIUMNUAIBHYIO JJIEKTPUYECKYI0 CXEMy IO
NEPEKIIIOYaTENbHON (PYHKIIMM 10 IPUMEHEHMSI ONIEpallii U MOCIIE.

28 O6mue TOHATHS O MHUHUMHU3AIUMU  [EPEKItoYaTeIbHOM  (YHKIIUU.
Munumm3anus nepekIoyaTesbHOl (QyHKIMM MOCPEACTBOM aAuarpammbl Beiiua-
Kapno. 3anummTe nepekitoyaTesbHyl0 (YHKIUIO TPEX MEPEMEHHBIX U MPUMEHSS K
HEll omepanyil0 MHUHHUMU3ALMK TOCPEICTBOM AuarpaMMmbl Beifua ympocture ee.
HauepTuTe mNpUHIMONAIBHYIO JJIEKTPUYECKYI0 CXEMYy IO MEpeKIYaTeIbHON
(GYHKIIUH 10 MPUMEHEHHS ONIEPAIUU U TIOCIIe.

29 O0me TOHATHS O MHUHUMH3AIUU  TEPEKIIOYaTeNbHON  (YHKITUH.
MuHuMH3aIUsT  TOJHOCTBIO  OMPEACNICHHBIX TMEPEKII0YaTeIbHBIX  (QYHKIMA B
COBEPILIEHHON KOHBIOHKTUBHOM HOpMaJIbHOU (popMe. 3auIINTe NePEeKII0YaTEeIbHYIO
(GYHKIUIO TpeX MepEMEHHBIX U MMPUMEHSISI K HeH onepalnio MUHUMHU3AlUN YIIPOCTUTE
ee. HauepTuTe NpUHIMNHAIBHYIO ASJIEKTPUUYECKYIO CXEMY IO MEpeKIIoYaTeIbHON
(GYHKIUM 10 TPUMEHEHUS ONIEPALMU U TIOCJIE.

30 O6mwme TOHATHS O MHUHHUMM3AIUMU  TEPEKII0YATeNIbHON  (DYHKIIUH.
MuHuMu3aust nepeKIoYaTeIbHON (PYHKIIMK anreOpandeckuM MpeoOpa3oBaHUEM.
3anuiuuTe MNepeKIoYaTeNbHyl0 (YHKIUIO TPEeX MEPEeMEHHBIX U NPUMEHssS K Hel
Olepalyi  MHUHHMHU3ALMM  yropoctuTe ee. Haueprure  npuHUIMIHAIBHYIO
AIIEKTPUYECKYIO CXEMY I0 MepPeKIoyaTeNIbHON (YHKIIMH 10 PUMEHEHUS OIepaluu
U 1ocJe.

31 O6mue TOHATHS O MHUHUMHU3ALUU  [EPEKIoYaTeIbHOM  (QYHKIHUU.
MuHuM#3aIUss  MEepeKIovaTeIbHOd  (QYHKIMH — TOCPEencTBOM  (haKyIbTaTHBA.
3anmuimuTe MEepeKToYaTeNbHyI0 (YHKIUIO TPEeX TMEPEeMEHHBIX U TPUMEHSs K Hel
Olepali0  MHUHAMHU3AIMA  YOpPOCTUTE ee. HauepTure  mOpUHIUMIHAIBHYIO
AIIEKTPUYECKYIO CXEMY IO MEePeKIIoUaTeIbHON (QYHKIMH 10 TIPUMEHEHHS OTepaiuu
¥ TIoCJIe.

32 [IpobnemaTnka MPOEKTUPOBAHUSI KOMOWHAIIMOHHBIX cxeM. [losicHuTe, Ha 9TO
HE0OX0oMMMO oOpamarh BHUMAaHHE TPU MPOCKTUPOBAHUH KOMOWHAIIMOHHBIX
u(poBBIX cxeM. PackpoiiTe MOHATHE CIEMYIONUX TEPMHUHOB: JUHAMUYECKUN PUCK
cOosi, cTraTudyeckuil pucKk cOosi u «roHKuW». [losicHUTEe OmacHOCTh (PU3MUECKHUX
SBICHUN  OMPEICNICHHBIX  BBIIICONUMCAHHBIMA  TEPMHUHAMH  HA  IpHUMeEpax
(GYHKIIMOHUPOBaHUS LU(POBBIX YCTPOHCTB.



33 Hemmdparopsl. [aiite onpenenenue aemmudppartopy. [IpuBeaure tabmiuiry
UCTUHHOCTH Aemndparopa. HauepTure NpUHIMIHAIBHYIO JIEKTPUUECKYIO CXEMY Ha
0a3e OCHOBHBIX JIOTMYECKUX (YHKIMI peanusyromyo QyHKIUIO aemudparopa.
N306pa3ute ycinoBHOe rpaduyeckoe 0003HAYEHHE U PACKPOUTE CYyTh 00O3HAUCHHMIA.
HapammBanue paspsgHoctu  aemudparopa. HM3o0pasutre  NpUHIUNHAIBHYIO
AIEKTPUUECKYIO CXEMY.

34 [IpeoOpazoBanu kojoB. JlaiiTe ompenaeneHue MpeoOpa3oBaTeNi0 KOJOB.
[lpuBenuTe TaOMWIy WCTUHHOCTH IS TIpeoOpasoBareis KoaoB. Hauepture
MPUHITUITHATBHYIO 3JIEKTPUYECKYI0 CXEMy Ha MPOCTEHIMX IM(POBBIX 3JIEMEHTaX
peanu3yronlyro  QyHKIHIO mpeoOpa3oBaTens KojoB. M300pasute  yclioBHOE
rpadguveckoe 0003HAYCHUE M PACKPOUTE CYTh 0003HAYCHHIA.

35 Hludparoper. [aiite omnpeneneHun mudppaTtopy. I[lpuBenure Tabmuiry
UCTUHHOCTH Juia Aemmdparopa. HadepTuTe NPUHIUMHAATBEHYIO SJIEKTPUYCCKYIO
CXeMy Ha TMPOCTEUIIUX UUMPPOBBIX dIEMEHTAX pPEATU3YIOIIYI0 (PYHKIIUIO
nemmmdparopa. M3o0pasure ycinoBHoe rpaduueckoe 0003HaUCHUE U PACKPOUTE CYTh
0003HaYEHUH.

36 MynbTuriekcopbl.  JlaiiTe omnpenenenue MysbTUILIeKcopy. [lpuBemute
Ta0JMIly WCTUHHOCTH, OIMCHIBAIONIYI0 palboTy MyJbTUIUIeKcopa. Haueptute
MPUHIIUITHATBHYIO DJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTaX
peanusytonryro GyHKIHIO MyJIbTUILIEKcopa. M300pa3ute yciaoBHOE rpaduieckoe
0003Ha4YeHUE U PaCKpONTE CyTh 0003HAYCHUH.

37 lemynpruriekcopsl. JlaiiTe ompeneneHnue aemynsTuiuiekcopy. [IpuBemute
Ta0JNMIly MCTUHHOCTH, OIKCHIBAIOIIYI0 paboTy naemysibTUIUieKcopa. Hauepturte
MPUHITUITHATBHYIO 3JIEKTPUYECKYI0 CXEMy Ha MPOCTEHIMX IUGPOBBIX AIEMEHTAX
peanu3yonyro GyHKIU JeMyabTyuiiekcopa. M300pasute ycioBHoe rpaduueckoe
0003Ha4YeHUE U PacKpoiTe CyTh 0003HAUEHUH.

38 Cxembl cpaBHeHus. JlaiiTe ompeneneHue cxeme cpaBHeHHs. [IpuBemure
TaOJMIly HWCTUHHOCTH, OIMCHIBAIOIIYI0O paboTy cxXxembl cpaBHeHus. HauepTtute
MPUHIUITHATBHYIO DJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTaX
peanu3yronyro (QyHKIUIO cxembl cpaBHeHHs. M300pasute ycimoBHOE rpaduieckoe
0003HaYCHUE U PAaCKpPONTE CyTh 0003HAUCHUH.

39 OcHOBHBIE XapaKTEPUCTUKU U MapaMeTphl mudpaTopoB, AemudpaTopoB u
cxeMm cpaBHeHHs. [lepeuncnuTe W packpoiTe mapameTpbl OMHCAHHBIX ITU(POBBIX
ameMeHTOB. [losicHUTe, Kak BIMAIOT OTMCUYCHHBIC IapaMeTpel Ha paboTy
aBUAIIMOHHOTO PAaTUO3JICKTPOHHOTO O0OpPYJOBaHHS, B COCTaB KOTOPOTO BXOJSAT
MIEPCUYHCIICHHBIC DJICMCHTHI.

40 Iudposeie kommnapatopsl. JlaiiTe ompeaeneHue HUPPOBOMY KOMIIApaTopy.
[IpuBeauTe TaONMILy UICTUHHOCTH, OMUCHIBAIOIILYIO pabOTy ITU(POBOro KOMIaparopa.
HauepTtutre nMpUHIMIHUATBHYIO SJIEKTPUYECKYIO CXEMYy Ha TPOCTEUIUX IH(PPOBBIX
IEMEHTaX pealn3yrolylo (QYyHKIUIO mudpoBoro kommaparopa. HW3o0pasure
yCIIOBHOE Tpaduaeckoe 0003HAYCHHE U PACKPONTE CYyTh 0003HAUCHUI.

41 Cxembl koHTpoJis. JlaiiTe omnpeneneHue cxeme KOHTpoJa. IlpuBenure
TaONHWIly WCTUHHOCTH, OIMUCHIBAIONIYI0 pPa0OTy cxeMbl KOHTposiss. Haueptute
MPUHITUIHATBHYIO SJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTaX
peanu3yroniyro (QYHKIMIO CXeMbl KOHTpoJisi. M300pasute ycimoBHOE Tpadudeckoe



0003HaYEHNE U PACKPOUTE CyTh 0003HAYCHUI.

42 Cymmatopsl. Jlaiite onpenenenue cymmaropy. [lpusenure knaccuduxaiuio
CYMMAaTOpOB. 3anuimre aHAJIMTHYECKOE BBIPAKEHUS, ONMCBHIBAIOLIIEE
(YHKIIMOHUPOBAHUE OJHOPA3PSAAHOIO cymMMaropa. Haueprure npuHUIMIHAIBHYIO
AIIEKTPUYECKYI0O CXEMY Ha MpOCTEHIIMX LHU(PPOBBIX 3JIEMEHTaX PpPEaJTU3yIOIIyIO
(GYHKIMIO OJHOpaspsiAHOro cymmaropa. M3o0pasute ycinoBHOe Tpaduieckoe
0003HaYE€HNE MUKPOCXEMBI CyMMATOpa U PACKPONTE CYyTh 0003HAUEHUH.

43  Cymmatopel. Hcnonws3yss cxemy 3IEKTPUYECKYH0 NPUHIUIUAIBHYIO
CyMMaTopa MapajuleJIbHbIX ONEPAHJIOB C MapauIeJbHbIM IEPEHOCOM OMNMILNUTE
Ha3HAYCHHE DJIEMEHTOB, 3alMIIUTE MEPEKIIOYaTeNbHYI0 (DYHKIHMIO U pPacKpoilTe
OpUHLUI Pa0oThl. ONUIUTE MPUHIUNI PpaObOThHl HAKAIIIMBAIOLIETO CyMMaTOpa.

44 ApudMeTuko-I10ruyecKkue ycTtpoicrtBa. JlaiiTe omnpeneneHue U MOSICHUTE
Ha3HAuYCHUE apU(PMETHKO-JIOrMYeCcKoro ycrpoiuctBa. IlpuBenure u onummre
nepeyeHb ONepaluid  BBIIOJHAEMbBIX apU(PMETUKO-TOTMUYECKUM  YCTPOWCTBOM.
N300pazure ycinoBHoe rpaduueckoe 0003HAUEHHE apUPMETHKO-TOTUYECKOTO
ycTpoicTBa. HauepTure NpUHLIMIINAIBHYIO 3JIEKTPHUYECKYIO CXEMY, MCIOJIb3YEMYIO
JUIs HapallluBaHUs apU(PMETHKO-JIOTUYECKUX YCTPOICTB MpHU MOCIEA0BATENbHBIX U
napaJuIeIbHBIX IEPEHOCAX.

45 MatpuuHble YMHOXHTENMU. VICTIONB3ysl CXEMY 2JIEKTPUUYECKYIO CTPYKTYPHYIO
ONUIINTE TMPUHIUI PpabOThl MHOMKUTEIBHO-CYMMHUpYMoIEero 0Omnoka. Onummure
OPUHIUN GYHKIMOHUPOBAHMS MOIU(DUIIMPOBAHHOTO anropurma byra.

46 Tpurrepsl. [aiite onpenenenue tpurrepy. I[lpuBenurte kinaccupukanuio
TPUITEPOB. 3alMIIUTE TaOJUUbl WCTUHHOCTU JUJII OCHOBHBIX THUIIOB TPHUITEPOB.
Hauepture mNpUHUMIMATBHYIO  AJIEKTPUYECKYI0  CXEMY, IIOCTPOEHHYI0  Ha
MPOCTEUIINX JIOTUYECKUX BJIEMEHTaX peau3yIoIyl0 (YHKUHIO KaXJIO0ro THIIA
TpurrepoB. HM3o0pa3zutre ycioBHOe Trpaduueckoe 0003HAYEHHE TPUITEPOB M
pacKpoiTe cyTh 0003HAYCHUM.

47 TaxtupoBanne u cuHxpoHu3zanus. [IpuBenure kiaccudukanuo mpoodIeM
TaKTUPOBAaHWA W METONOB HUX pemeHus. IlapameTpbl TakTOBBIX HMITYJIBCOB.
onHoda3zHoe M JAByX(a3zHoe TakTupoBaHue. JIOCTOMHCTBA M HEAOCTaTKU
oJHO(a3HOro U ABYX(a3HOrO TAKTUPOBAHUS.

48 TakTupoBaHHE W CHHXpOHHU3aIMs. biaoku ¢a3oBoii aBromozacTpoiiku Phase
Locked Loops. Hcnonb3yst o0miyr0 CTpyKTypy OJioka ()a30BOM aBTOIOICTPONKH
ONMUILKUTE MPUHIUN ero (QyHKIHMOHHUpoBaHUA. IlepednciuTe HJOCTOMHCTBA U
HeJ0CcTaTKU 0J10Ka (ha30BOM aBTOMOACTPOMKH.

49 TakTHpoBaHME W CHHXpPOHU3AIMA. DBJIOKM aBTONOJACTPOMKH 3aIEPKKH
TaKTOBBIX HMITYJIbCOB. Mcmomb3yss OOIIyl0 CTPYKTypy OJ0Ka aBTOMOACTPONKH
3aJIep’KKA TaKTOBBIX HWMITYJIbCOB ONUIIUTE MPUHUUI €ro (PYyHKIMOHUPOBAHMSL.
[lepeuncnure JOCTOMHCTBA U HEAOCTATKHU OJI0OKA aBTOMOACTPONKHU JUTUTEILHOCTH.

51 BBojx BHENMIHUX CUTHAJIOB B CHHXPOHHBIE ycTpoicTBa. Kiaccuduxarus
CUHXPOHHBIX CUTHaJIOB. CHHXpPOHM3aTOpbl ME30XOpHBIX cuUrHanoB. [lepeuuciure
Pa3HOBHUJHOCTH CHHXPOHH3aTOPOB ME30XOPHBIX  CUTHaNOB. Hauepture cxemy
NEKTPUYECKYI0  NPUHUMIIMAIBHYKD I OJHOTO W3 IEPEYHCIIECHHBIX
CUHXPOHU3ATOPOB, OMHILIUTE HA3HAYCHHE 3JICMEHTOB U MPUHIUI pabOThl. YKaKUTE
JIOCTOMHCTBA U HEJJOCTATKU ONHCAHHOW CXEMBI.



52 JIBonuHble cueTuuku. [laiiTe onpeneneHue ABOMYHOMY CUETUHUKY. 3alUIINTE
TaONMIBI MUCTUHHOCTU [ OCHOBHBIX THUIIOB JBOMYHBIX cueTYMKoOB. Haueptute
NPUHLUHANHAIBHYIO  JJIEKTPUYECKYIO CXEMY, [OCTPOCHHYIH Ha  MPOCTEHIINX
JIOTUYECKUX BJIEMEHTaX pean3yIollyo GyHKIHUIO JBOMYHOIO cueTunka. M300pasute
yCIIOBHOE Tpauueckoe 0003HaUCHHE TPUTTEPOB U PACKPOUTE CyTh 0003HAUCHHIA.

53 Peructpsl u peructpossie (aitnbl. Knaccudukanus peructpos. CaBuraroniue
peructpel. HaueptuTe cXemy 3JIEKTPUUYECKYIO MPUHIUMIIUAIBHYIO CIBHUIAOIIETO
perucrpa, OIUIIUTE HA3HAYEHUE DJIEMEHTOB W mpuHUuI padoTsl. IlpuBeaurte
OCHOBHBIE  JKCIUIyaTallHOHHO-TEXHUYECKUE  XAPaKTEPUCTHKHA  CIBUTAOLIUX
peructpos. llepeuncnure 1OCTOMHCTBA U HEAOCTATKU CIABUTAIOIINX PETUCTPOB.

54 Peructpel u peructpoBble (Qaitnbl. Knaccudukainus — perucTpos.
VYHuBepcanbHble perucTpbl. MCnone3ysd cXemy 3JIEKTPUYECKYI0 NPUHIUITAAIBHYIO
YHUBEPCAIBHOTO PETUCTPA, ONMUIIUTE HA3HAUYECHHUE DJIEMEHTOB W MPUHUUI PabOTHI.
IIpuBenure OCHOBHBIE DKCIUTyaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKHU
cIBUrarolmmx perucrpoB. Hauepture ycinoBHoe rpaduyeckoe 00O3HauUEHUE
YHUBEpPCAJIIBHOTO  perucrpa.  llepeuncnure  JOCTOMHCTBA M HEIOCTATKU
YHUBEPCAIBHBIX PETUCTPOB.

51. 3anomuHaromme ycTpoilcTBa. ONUIIATE HAa3HAYECHHE 3allOMUHAIOIINX
yctpoicTB. [lpuBenure kiaccudukaiyio 3aOMUHAIONIUX YCTPOUCTB. Packpoiite
OPUHIUI (PYHKIIMOHUPOBAHMS Ka)kJIOTO U3 TMPUBEIEHHBIX TUMOB. [lepeuncnure u
MTOSICHUTE OCHOBHBIE DKCIUTYaTallHOHHO-TEXHUYECKUE XapaKTEPUCTUKH
3aIIOMUHAIOIINX YCTPOUCTB.

52. 3anomuHaromue ycrpoictBa. ®nem-namate (flash memory). Packpoiite
npuHun Gyaknuonuposanus Flash memory. Tlepeunciinte U MOSCHUTE OCHOBHBIC
IKCIUTyaTallMOHHO-TEXHUYeCKne  xapaktepuctuku  Flash  memory.  VYkaxwure
JIOCTOMHCTBA U HegocTaTku Flash memory.

53 3anomuHaronye yctpoicTBa. JMHaMHUecKue 3allOMUHAIONINE YCTPONCTBA
MOBBIIMIEHHOTO  ObIcTponelicTBUs.  Packpoiite mpuHIMI  (QYHKIIMOHUPOBAHMS.
Ilepeuncnure " MOSICHUTE OCHOBHBIE AKCIUTyaTallMOHHO-TEXHUYECKUE
XapaKTEPUCTUKH U YKAXKUTE JOCTOMHCTBA U HEOCTATKHU.

IIpumepHBIN epevyeHb TEOPETUYECKUX IPOrPAMMHBIX BOIPOCOB
BbBIHOCHMBbIX HA 3a4eT nmocJjie usyueHus Pasznena 2. MukponpoueccopHbie
ycTpoiicTBa

1 Knaccuduxarus nporeccopoB. JlaiiTe onmpeneneHne CIeayonuM OCHOBHBIM
TEPMHUHAM: [MPOLECCOpP, LEHTPAJIbHBIM MPOLECCOP, HHTEPHPETALHS IMPOrPAMM.
[IpuBenuTe KIacCUUKAIMIO TMPOIECCOPOB IO CIEAYIOIMUM IapaMeTpam: TIo
BBITIOJIHIEMBIM (DYHKIHUSIM U 00JIACTSAM TIPUMEHEHHUS; TI0 TIOJIHOTE BBIYUCIUTEIIBHOTO
A1lpa; MO Pa3psAHOCTHU siipa. PackpoilTe KakIblil MyHKT KJIacCU(UKAIUU, YKAKUTE
JIOCTOMHCTBA U HEOCTATKHU.

2 Knaccudukanus npoueccopoB. Jlaiite onpeneneHue CaeayrondM OCHOBHBIM
TepPMUHAM: apXUTEKTypa BBIYMCIUTEIHHOM MallMHbl, uHTepdeiic, sapo. [Ipueaute
KJIaCCU(PUKAILIMIO TPOILIECCOPOB MO CIEIYIOUIUM TMapaMeTpaM: [0 apXUTEKType
mpoueccopa; IO CUCTeME  KOMaHJ; [0  yPOBHKO  pacnapasuleJIMBaHUs
BBIYHCIIUTEIILHOTO Tporiecca. PackpoiTe Kaxaplidi MyHKT KJIACCH(PUKAINH, YKAKHUTE



JIOCTOMHCTBA U HEJIOCTATKHU.

3 CocTaB MUKpOMNPOIECCOPHON cucteMbl. MCmonp3ys pPUCYHOK C THIIOBOM
CTPYKTYPOU MHUKPOTIPOIECCOPHONH CHCTEMBbl MEPEUUCIUTE €€ COCTaB M IMOSICHUTE
Ha3HAUYCHUE KAXKJOTO dJIeMEHTa cucTeMbl. [lepeunciure JOCTOMHCTBA U HEOCTATKU
MUKPOIPOLIECCOPHON CUCTEMBI, U300paKEHHOM Ha PUCYHKE.

4 OYHKIMOHUPOBAHUE MUKPOIIPOIIECCOPHON cUCTeMBI. Mcnonb3ys pUCYHOK ¢
QJITOPUTMOM BBITIOJTHEHHS TIPOLIECCOPOM KOMAH/I IPOTrpaMMbl OIUILIUTE TPUHIUI €TI0
dbyaknuonupoBanusa. OnuUIKUTe Ha3HAYCHUE BCEX AJIIEMEHTOB, MPEIACTABICHHBIX HA
pPUCYHKE.

5 OyHKIMOHUPOBAHUE MHUKPONPOLECCOPHOU cucteMbl. Jlaiite omnpexaeneHue
CIIEYIOIIMM OCHOBHBIM TEPMHUHAM: MOANpPOTpaMMma, acceMmOiep, acceMOIMpOBaHuUE,
KOMITWJISAIIASL ~ TIPOTPaMMBbI,  TPaHCISIUSA  TporpamMmbl.  ONUIMTE  MPUHITAI
(YHKIITMOHUPOBAHUS aJITOPUTMA BbI30Ba U BBITIOJHEHUS TTOAIIPOTrPAMMBI.

6 OyHKIMOHUPOBAaHUE MUKPONPOILIECCOPHOU cucTteMbl. Jlaiite ormnpeaeneHue
CJIEIYIONUM OCHOBHBIM TE€pPMHUHAM: IMpepbiBaHue, (iar, uckiarodeHue. Onuimmre
OPUHIUN (QYHKIIMOHUPOBAHUS aJNTrOpUTMa (PYHKIIMOHUPOBAHUS Ipolleccopa Mpu
00paboTKe MpephIBaHUS.

7 Uutepodeiicel Mukpomporieccopusix cucreM. Hutepdeiic Serial Advanced
Technology Attachment 3 (SATA-3). OnumuTte 0coOCHHOCTH MHTEpdeiica. YKaxKuTe
o0nacTh ero npuMeHeHus. [lepeuncianTe T0CTOMHCTBA U HEIOCTATKHU.

8 UnTepdeiicel  MHKpompolriecCopHblx  cucteM. MHuTtepdeiic  Peripheral
components interconnect Express (PClI — E 3.0). Onwummure o0COO0EHHOCTH
uHTepdeiica. YKaxute o0nactb ero npumeHeHus. llepeunciauTe OOCTOMHCTBA U
HEJIOCTATKH.

9 OcHOBHBIE JKCIUTYaTallMOHHO-TEXHUYECKUE XaPAKTEPUCTUKU TPOIIECCOPHBIX
cucteM. JlaiiTe KpaTKyro XapaKTEPUCTUKY OCHOBHBIM JKCIIIATAIMOHHO-TEXHUYECKUM
XapaKkTepUCTUKAaM IMPOLECCOPHBIX CUCTEM (MHUKPOAPXUTEKTYypa sipa MpPOLECCOPHOMN
CUCTEMBbI, TEXHOJOTHMYECKUA TPOILIECC, KOJIMUYECTBO SJE€pP, TAKTOBas 4YacToTa,
TEpPMOTAaKeT, Kem-namsiTh). [losicHuTe uX BIMAHME HA OOIIYI0 MPOU3BOIUTEIHLHOCTD
MPOIIECCOPHON CHUCTEMBI, IEPEUUCINTE IJOCTOMHCTBA W HEJOCTATKH, IMPUBEAUTE
YUCJICHHBIE 3HAUYCHMUSI.

10 CoctaB ¥ mnpuHIUI (PYHKIIMOHUPOBAHUS MYJIbTUAIEPHBIX IPOIIECCOPOB
¢upmer  Intel. Mcmonb3yst pHUCYHOK C  YIOPONICHHOH CXEMOW 3JICKTPUYECKOM
CTPYKTYPHOM MHOTOSIIEPHOTO MPOLECCOpa OINUIIUTE Ha3HAYeHHE DJIEMEHTOB,
BXOAAITIUX B cxeMy. KpaTko onuiinTe NpuHLIUI €€ paOOThI.

11 O6mue cBefeHUsI O COBPEMEHHBIX MUKPOKOHTpPOJIIEpaxX. YKaKUTe OCHOBHOE
OTIIMYME MHUKPOKOHTpOJIIEpa OT MuUKporpoieccopa. [IpuBenure kiaccudukaiuio
MUKPOKOHTPOJIJIEPOB MO PA3PSAHOCTH UX apU(PMETUUECKUX U UHJIEKCHBIX PETUCTPOB,
a Tak)Ke M0 TEXHOJIOrn4eckomy mpoueccy. [lepednciure 10CTOMHCTBA U HEOCTATKU
MUKPOKOHTpoOJUiepoB.  IIpuBenute mpumep  MapKUpOBKH 16 pas3psaHOro
MUKPOKOHTPOJIJIEpa OTEUECTBEHHOTO U 3apyOEKHOTO MPOU3BOICTRA.

12 TlonmynsipHabie CceMeuncTBa MUKPOKOHTPOJIIEPOB, BBIITYCKAEMbIX
OTEUECTBCHHOW W 3apyOeXHOW MPOMBINIJICHHOCTHIO. [lepeunciure OCHOBHBIX
OTEUECTBEHHBIX M 3apyOEKHBIX MPOU3BOIUTEICH MHUKPOKOHTPOJIIEPOB. YKaKUTE
OCHOBHBIC OTJIMYUS JABYX JIOOBIX MUKPOKOHTPOJUIEPOB (OTHOTO OTEUECTBEHHOTO U



oJHOTO 3apy0exxHoro). [lepeuncnure uX JOCTOMHCTBA U HEAOCTATKHU.

13 MoaynbHbI OPUHIMI  [OCTPOCHUS MHUKPOKOHTPOJUIEpoB. Mcmonb3ys
PUCYHOK,  TOSICHUTE  CYIIHOCTb  MOJAYJBHOTO  MPUHIUIA  MOCTPOCHUS
MUKpPOKOHTpOJUIepoB. [losicHUTe Ha3HaueHHE KaKJIOro JJIEMEHTA, BXOJAIIEIO B
cxemy. [IpuBeanTe OCHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKUA MUKPOKOHTPOJUIEPHBIX
YCTPOMCTB.

14 TlpoueccopHoe saApo MHUKPOKOHTpoiuiepa. Ilepednciure Tpu OCHOBHBIE
COCTABJSIIOIIME TEXHUYECKOTO PpEUIEHUs, HCIOJIb3yEMbIE IPU  IOCTPOCHUU
IPOLIECCOPHOTO  AJlpa MHKpOKOHTposuiepa. IlosicHuTe, YTO MOHUMAaeTrcs NOJ
IIPOU3BOIMTEIILHOCTHI0O MUKPOKOHTPOJJIEPA M KaK OHA CBS3aHA C ApXUTEKTYpOM
npoleccopa U 4acTOTOM KBapLieBOr0 pe30HaTopa.

15 Pe3unieHTHAsA MaMsITh MUKPOKOHTpoJuiepa. JlailTe KpaTKyl0 XapaKTepUCTUKY
NOCTOSIHHBIM 3allOMUHAIONIMM YCTPOWCTBaM pa3iIM4yHbIX TUIOB. llpuBeaute wux
JIOCTOMHCTBA U HEJIOCTATKHU.

16 ApxutekTypa KoHTposuiepa cemeiictBa 18051. IlepeunciuTe OCHOBHBIC
anmapaTHble OCOOCHHOCTH KOHTposuiepa cemeiictBa i18051. [laiiTe mosiCHEHHE IO
KQ)KJIOMY [I€PEYUCIIEHHOMY ITYHKTY.

17 Wcnionb3ys CTPYKTYpHYIO CxeMy KOHTpouiepa cemeiictBa 18051 omumure
Ha3HA4YeHHE 3JIEMEHTOB BXOJAUIMX B cxeMy. KpaTko omuiuTe NpUHIMN padOThI
KOHTPOJUIEPA B PEKUME BBIIIOJHEHUS OCHOBHOM IPOTrPaMMBI.

18 ApxuTekTypa KOHTpojulepa cemeiictBa 18051, OpraHm3anus HaMsITH
KoHTpoJuiepa. [losgcHUTE OCOOEHHOCTH  BKJIIOUYEHHSI  OJHOKPUCTAJIBHOTO U
PACHIMPEHHOI0 PeXXHMa MCIOJIb30BAHMS NaMSATH KOHTpoJuiepa. Mcronb3ys pUCyHKH
C pacmpeleleHueM TaMsITH KOHTpojuiepa cemeiictBa 18051 wu  crpykrypoi
BHYTPEHHEN MaMsITH [aHHBIX, JAiTe MOSCHEHHS IO MOBOJY €€ OpraHu3alHuHh U
crioco0oB ajipecanu

19 Iporieccoproe  simpo  KoHTpoyutepa  cemerictBa 18051,  Haueprtute
POTPaAaMMHO-JIOTHUECKYI0 MOJIeb  KOHTpoyiepa cemeiictBa 18051, Omnwumute
Ha3HAYeHHE KaXKIOTO0 PErucTpa W MEepeuyHrciIuTe Ha3HaueHue (IaroB PEerucTpos.
[TpuBenute mpumep mporpaMMm Ha si3blke AcceMOsepa, 00ecreyrBaIOUINX 3aIliCh
uH(GOpPMaIlMU BO BCE MEPEUNCICHHBIE PETUCTPHI.

20 Cucrema nmpepbiBaHuil  KoHTpojutepa cemeiictBa 18051, [losicHure
Ha3HaueHue npepeiBanuil. Jlaiite cormacho ['OCT omnpeneneHne TEepMUHY
«rpepbiBaHue». KpaTko oxapakTepu3yiTe cucTeMmy NpepbiBaHUM, UCTIOIb3YEMYIO B
KOHTpoJuiepax cemerictBa 18051. Ilepeunciinte perucTpbl, KOTOPhIe OOCTYKHBAIOT
paboTy cUCTEeMbI IPEPHIBAHUM M YKAXKUTE B HUX (iiaru, U3MEHEHUS KOTOPBIX BIMSIET
Ha pabOTy MpEepbIBAHUM.

21 TToptel BBOAA/BBIBOJIA KOHTpOJuiepa cemeiictBa 18051. [laiite o0y
XapaKTEpPUCTUKY MOpTaM BBOJA BbIBOJA. [lepeuncnure nomonHUTENbHbIE (YHKIUH,
KOTOpBIC BBIMIOJHSIOT MOPTHI BBOJIA BBIBOIa KOHTpoILiepa 18051.

22 Taiimepsl koHTpoOJuTepa cemeiictBa 18051. Ilepeurcaure pexuUMbl pabOTHI
TalMEpPOB M KpaTKO MOSICHUTE MPUHLIMI UX (PYHKIMOHUPOBAHUS B KaXKIOM U3
NEPEUYHCIEHHBIX PEXXUMOB.

23 Knaccuduxausi uHTEpPECHBIX MHUKPOIpOLEeCcCOpHbIX cucteM. lloscuure,
YTO TIOHMMAETCs IOJ pealu3alieil B3auMOJECUCTBUS MEXKIY JJIEMEHTAMMU



MUKPOIIPOILIECCOPHOTO ycTpoiicTBa. [lepeuncnnre OCHOBHbBIE 3JIeMEHTHI HHTEpdeiica
Y PACKPOUTE HX.

24 Knaccuduxanus uHTepdeiCHBIX MUKpPOIpPOLECCOpHbIX cucTteM. [IpuBenute
Kiaccuukanuio UHTEPGEUCHBIX MHUKPOIPOIIECCOPHBIX CUCTEM MO KOH(MUTypaluu
cBsi3ell Mexnay oObekramu. Hcmonb3yss 0000IIEHHBIE CTPYKTYpPHBIE CXEMBbl
uHTEepPEHCOB pPACKpPOWTEe MPUHIHUI (DYHKIIMOHMPOBAHUS KaXJOro U3 HUX,
MEPEYUCINTE JOCTOUHCTBA U HEJOCTATKU PUCYIIIHE UM.

25 Knaccuduxarus uHTepdEeiCHBIX MUKPOIMPOILECCOPHBIX cucTeM. [IpuBenute
KJIaCCU(PUKALMI0O  UHTEP(PEHCHBIX  MHUKPOMPOIIECCOPHBIX  CHUCTEM 1O  THUILY
nepenaBaeMoit nadopmanuu. [lepeuncnure, npuBeaUTe MPUMEPHI, UCIIOIB3YEMBIX B
HacTosIee Bpems uHTep(delicoB mepenayn AaHHBIX. [lepednciauTe AOCTOMHCTBA U
HeJoCTaTKu npucymme uM. OTAENbHO B KaXAOW TIPyIIE BbIACIUTE UHTEP(PEHCHI
nepeavn JaHHbIX TPUMEHSEMbIE B TPaXKIAHCKOM aBUALUU.

26 Knaccuduxanus uHTeppeicHbIX MUKPOIPOLECCOPHBIX cucteM. [IpuBenute
KJIACCU(PUKALMIO HHTEPPEHCHBIX MHKPOIPOLECCOPHBIX CHUCTEM MO: PEXKUMaM
nepefayd JaHHBIX M MO crocobam oOMeHa uMHpopmanuei. PackpoiiTe 31eMeHTHI,
BXOJSIINE B KIACCU(PUKALUIO NPUBEIUTE MPUMEPHI CTPYKTYP KOJOBOW IOCBUIKH,
NEPEYUCINTE JOCTOMHCTBA M HenocTarku. [losicHuTe 0COOEHHOCTH NPUMEHEHUs
OINKCAaHHBIX UHTEP(HENCOB B pAJHOIIEKTPOHHBIX CUCTEMAX IPAKAAHCKONW aBUALlUU

27 Ulunnsle ¢opmupoBarenu. [laiite ompeseneHue, MOSCHUTE Ha3HAUCHUE U
00JacTh MPUMEHEHUS HIMHHBIX (QopMupoBaTeneidl. Mcnoib3ys NOsSCHAIOUIYIO CXeMY
ANEKTPUYECKYI0  NPUHIMIHAIBHYIO  [IMHHOTO  (OpMHUpOBATENsA,  PACKpOWTE
Ha3HAUYEHHUE DJIEMEHTOB, BXOISAIIMX B HEE M ONMIIUTE NPUHLIMN €€ padboThl.
N3o0pazute yciaoBHOe rpaduueckoe 0003HAYEHHE MHUKPOCXEMbl IIUHHOTO
dbopmupoBarens, NOSICHUTE Ha3HAYE€HUWE €€ BbIBOJAOB. IIpuBegure mnpumep
MapKUpOBKM  MHUKPOCXEM  IIMHHBIX  (OpMHUpOBATENEl  OTEYECTBEHHOIO U
3apyOeKHOTO MMPOU3BOJICTRA.

28 [apannensHbie amantepsl. Jlaiite ompesaeneHue, MOSICHUTE HA3HAUYCHUE H
o0acTh MPUMEHEHUs MapalieldbHbIX afanTepoB. Vcnonb3ys cxeMy 31eKTPUUECKYIO
CTpyKTypHYt0  MuKpocxemMbl ~KP580BB55A, moscHuTe npuHOMO — paOOTHI
napajuieIbHO-TIepUPEpURHOTO ajanrepa. [lepeunciure ee OCHOBHBIE
xapakTepucTuku. JlaiiTe KpaTKyio XapaKTEpUCTHKY OCHOBHBIM pPEKHMMaM padOThI
napajuieIbHO-TIepUPEepUnHOro afanTepa.

29 Untepderic SPI, Serial Peripheral Interface — cHHXpOHHBIN IyIJICKCHBIH
TPeXNpoBOAHbIA  uHTepdeiic. Ha3zHauenue wuHTEpdeiica, ero TEXHUUYECKHE
XapaKTEePUCTUKU M OO0JacTh MNpuMeHeHud. Mcrmonb3ys cxemy 3IIeKTpHUYECKYIO
(GyHKUHMOHATIBHYI0 OOMEHa [JaHHBIMU MEXIYy MOIYJISIMU TOSICHUTE Ha3HAuYEHUeE
AJIIEMEHTOB, BXOJAIIMX B ATy CXEMYy M ONUIIMTE NMpUHIMI padoTel. [lepeunciure
JIOCTOMHCTBA W HepoctaTtku uHTepdeiica SPIl. Mcnonb3ys cxeMbl 3JIeKTpUUYECKHe
(GYHKIIMOHAJIbHBIE MOSCHUTE OCOOEHHOCTHU MOJKIIOUYEHHUS] HECKOJIBKUX YCTPOMCTB C
uCIoJyib30BaHueM unTepdeiica SPI.

30 JIByxmpoBoiHbIN HHTEpP(dENC C MOCIeN0BATENBLHON Mepeaadeii JaHHBIX IZC,
Inter Integrated Circuit. Ha3naduenume wHTepdeiica, €ro TEXHHYECKHE
XapaKTepUCTHUKU W 00JacTh NpuMEHeHHus. McCmonb3ys cXemy 53JIeKTPUYECKYIO
(GYHKIIMOHATBHYI0O OOMEHa IaHHBIMH MEXAYy YCTPOMCTBAMHM OIWIIMTE MNPUHIUI



opranmsamun  uHTepdeiica |1°C. Mcnomp3yss PHCYHKH C SIIOPAMH  CHTHAJOB
cOPMHpPOBAHHBIX B COOTBEICTBHHM C MpPOTOKOJAOM |°C  ONHMIINTE PHHIHI
dbyHkuuonupoBanusi uHTepdeiica. Ilepeuncnure AOCTOMHCTBA M HEIOCTaTKU
nnTepdeiica 1°C.

31 CxeMbl 00ciyXuBaHusl NpepbiBaHUN. ONUIIKWTE MPUHIIMIT TPOTPAMMHOTO U
anmapaTHOro Ornpoca UCTOYHUKOB IpepbIiBaHui. ONUIIIMTEe HA3HAYEHUE KOHTPOJUIepa
npepbiBanuid. [losicauTe npuHIun QyHKIMOHUPOBAHUS KOHTPOJUIEpa MPEpbIBaHUN B
peKMMax: BIOXEHHBIX TMPEPHIBAHUA ¢  (PUKCUPOBAHHBIMH  TIPUOPUTETAMH,
OpephIBaHUST C  IUKIMYECKMMH  TPUOPUTETAMH, MAaCKUPOBAHHE  3alpOCOB.
[lepeuncnure AOCTOMHCTBA U HENOCTATKH KaXJI0TO M3 ONMKUCAHHBIX PEKUMOB.

32 Kontpomiepsl mOpsMOTo JAOCTyna K mnamsaTH. HasHaueHue, BBITOIBI,
HaOI0JaeMbIe OT peajn3allid B MUKPOMPOIIECCOPHON CHCTEME peXHMa MPsIMOTO
noctyna K nmaMatu. Vcmonb3ys 0000IIEHHYIO CXeMY 3JIEKTPHUECKYIO0 CTPYKTYPHYIO
B3aMMOJICUCTBUS TIAMATU U BHEIIHETO YCTPONCTBAa B PEKUME MPAMOIO JIOCTyMa K
NaMATH OINUIIUTE €€ MPUHIUI paboThl. [lepeuncauTe AJOCTOMHCTBA U HENOCTATKH
pexuMa IpsIMOTO JIOCTYTIA K MaMSITH.

33 [Ipuniunel 00paboOTKM CUTHAOB B IUGPOBBIX cuctemax. Ilepeuncinure
NpPEeUMYIEeCTBA M HEJOCTaTKU UU(PpOBON 0O0pabOTKM CHUTHAJOB. 3alUIINUTE
ypaBHEHUS, OIMUCHIBAIOIIME Oa30BbI€ ONEpalUM, HCIOJIb3YyEeMble B alrOpUTMax
udpoBoit 00paboTku curHanoB. [losicHuTe Ha3HAUEHHE TIEPEMEHHBIX, BXOISIINX B
HUX U PACKpONTE (PU3HUECKUI CMBICIT.

IIpuMepHBbIil IepeYeHb TeOPeTHYECKUX MMPOrPAMMHBIX BOIIPOCOB
BbBIHOCHMBbIX Ha 3a4eT nocjie usyuyenusi Pazaena 3. [Iporpammupyembie
JIOTHYECKHE YCTPOICTBA) U M0 3aBePIICHUI0 U3YUCHUS TUCHUIIINHBI

1 OnepanoHHbIE YCWIMTENW YCTPOMCTBO M MNpuHUMIN AeicTBusa. Jlaiite
ONpeJeNieHre ONepalMoHHOMY ycuiutento. Hadepture yciaoBHoe rpaduueckoe
0003HaUYEHUE ONEPALIMOHHOTO YCUIIUTEINS U PACKPONTE CMBICI 0003HAUEHHUS Ha HEM.
Ilepeuncnure OCHOBHBIE MpPaBUiA, HCIIOJIb3YEMbIE IPU AHAIU3E OIEPALMOHHOIO
yCuiauTeass C oOpaTHOM cCBsa3pl0 W 0e3 Hee. llepeuncriure OCHOBHBIC
DKCIUTYaTallMOHHO-TEXHOJIOTUYECKUE XapPAKTEPUCTUKU OIEPALIMOHHOIO YCHUIIUTEIA U
IIOSICHUTE HX.

2 CXeMOTEeXHUKa OIEpalMoOHHBIX  ycuiuTened. ba3oBele  BKIIIOUEHUs
OTEPAIMOHHBIX YCHIIUTENEH, OCOOEHHOCTH HX IKCIUTyaTallH. 3amUIINTe OCHOBHBIC
MaTeMaTUYECKUE  BBIPAXKEHHUs,  HUCIIOJIb3yE€MbIE  JUIS  aHalM3a  OCHOBHBIX
XapaKkTEepUCTUK CXEM YCTPOMCTB, COAEPKAIIMX B CBOEM COCTaBE ONEPALMOHHBIE
yewiutenu. IlosicHuTe 0COOEHHOCTH HCHOJB30BaHHUS CXEeM O0a30BBIX BKIIOUEHHM
ONEPAIMOHHBIX  ycunutTened. Ilepeuncnure  TOCTOMHCTBA M HENOCTAaTKH
HAaYEpPUYEHHBIX CXEM.

3 AHasioroBble  Kommaparopbl.  JlaiiTe  ompeaelieHHEe — aHAJIOTOBOMY
komnaparopy. [lpuBeautre  KiacCMpUKAlMIO  AHAJIOTOBBIX  KOMIApaTOpOB
OPUMEHSEMbIX B aBHALIMOHHOM pAaJUO3JEKTPOHHOM obopynoBanuu. IlpuBenute
BAPHUAHTBI CXEM DJIEKTPUYECKUX IPUHLUUNHAIBHBIX, B KOTOPBIX HCIIOIb3YIOTCS
aHaJIOroBele KommnapaTopbl. ONUIIKWTE NPUHIUN PaOOTHl OAHON U3 CXEM, MOSCHUTE



Ha3HA4YEHUE JJIEMEHTOB BXOIAIIMX B Hee. llepeuncnure nOCTOMHCTBA M HEOCTATKU
CXEMBI.

4 AHanorosble KOMITIapaTOpHI. OKCIUTyaTallMOHHO-TEXHUYECKHE
XApaKTEPUCTUKU AHAJIOTOBBIX KOMIIAPATOPOB. PacKpoWTe IMOHATHE CIEIYIOLIUX
OCHOBHBIX XapaKTEPUCTUK aHAJIOIOBBIX KOMIIAPATOPOB: CONPOTUBIICHUE B OTKPBITOM,
BKJIFOUEHHOM  COCTOSSHMM; TOK YTEUYKM KaHaja; OBICTPOJEHCTBUE; BpeMs
NIEPEKIIOYEHUSI, HOMMHAJIBHBIC  3HAYCHUs  IUTAOIIAX  HAOpsDKEHWM;  TOK
NOTpeONEHHUs; MAaKCHUMalbHO JONYCTHUMOE 3HAYEHHE TOKAa 4Yepe3 KOMMYTaTop;
JIMANa3oH JOMYCTUMBIX 3HAYEHUN BXOJIHOTO (BBIXOJAHOIO) HANPSDKEHUS. Y KaXHUTE, B
KAKHX CIIy4asx Ka)KIbI U3 IEPEUNCICHHBIX IIAPAMETPOB aHAJIIOIOBOIO KOMMYyTaTOpa
OKa3bIBa€T CYIIECTBEHHOE BJIMSHUE Ha PabOTOCHOCOOHOCTh ABHALIMOHHOIO
PaANOA3JIEKTPOHHOTO 000PYI0BAHHUS.

5 AHaJIOTOBBIE KIIIOUM. AHAJOrOBBIE KIIOUM Ha TpaH3ucropax. Haueprure
CXEMBI D3JIEKTPUYECKHE NPUHIMIHAIBHBIE AHAJIOTOBBIX KIIOUEH HAa II0JIEBOM
TPaH3UCTOPE C YIPABIAIOMMAM [P-N  [EPEXOJOM M IIOJIEBOM TPAH3HUCTOPE C
W30JMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHaJOM. [IOSCHHTE OCHOBHBIE OTJIMYMS
3TuX cxeM. [losicHure npuHIMO paboThl oAHOM uX cxeM. lIpuBenuTe OCHOBHBIE
DKCILTyaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKH 3TOM cxeMbl. llepeuncnure ee
JIOCTOMHCTBA U HEJTOCTATKHU.

6 AnanoroBble KiOud. AHAJIOTOBBIE KIIIOYM Ha TpaH3ucTtopax. Hauepture
CXEMBbI JJIEKTPUYECKHME NPUHUUIIAAIBHBIE AHAJOTOBBIX KIKOYEH Ha IOJIEBOM
TPAH3UCTOPE C M30JUPOBAHHBIM 3aTBOPOM M HWHIAYLMPOBAaHHBIM KaHAJIOM M
ounonsipHom Tpansuctope. [losicHutre OcHOBHbIE OTiIMuus 3TUX cxeM. [loscHure
OpUHIUO paboThl OAHOW U3 cxeM. llpuBeanTe OCHOBHBIE SKCIUTyaTallMOHHO-
TEXHUYECKUE XapAKTEPUCTUKU ITOW cxXeMbl. llepeuuciaure ee HOCTOMHCTBA M
HEJIOCTaTKH.

7/ Ananoro-miudpoBsie TpeoOpazoBaTenu. JlaiiTe ompeneneHue aHaOTo-
muppoBoMy mnpeoOpazoBarento. IlepeuncianuTe OCHOBHBIE —JKCIUTyaTallMOHHO-
TEXHUUYECKHE XapaKTEePUCTUKH aHajioro-uugpoBbix Mpeodpas3oBareneil. Haueprute
CXEMY D3JIEKTPUYECKYIO0 MPUHIMIHAIBHYIO aHaJIOro-IU(ppoBOro npeodpazoBaTens ¢
napajuleIbHBIM NpeoOpa3zoBaHueM. Packpoiite Ha3HaueHUE 3JE€MEHTOB, NMPUBEAUTE
OCHOBHBIE MaTEMaTHYECKUE BBIPAXKEHUS, MCIOJb3YEMBbIE ISl aHAJIN3a OCHOBHBIX
XapaKTEPUCTUK CXEM YCTPOICTB, COIEPKAIUX B CBOEM COCTaBE aHAJIOTO-IIU(POBLIE
npeoOpa3oBarTesu.

8 lludpo-ananoroseie mpeobOpazoatenu. Jlaiite omnpenenenue 1udpo-
aHajoroBoMmy mnpeoOpaszoBatento. Ilepeunciure OCHOBHBIE 3KCIUTyaTallUOHHO-
TEXHUYECKUE XapaKTePUCTUKHU ILU(PPO-aHAJIOroBbIX MpeolOpa3zoBareneil. Iloscaure
OpUHIMO TpeoOpa3oBaHus LU(GPOBBIX CHUTHAJIOB B AHAJIOTOBBIE, 3alMIINUTE
MaTEMaTUYECKUE BBIPAKEHUS TOSICHSIOUIME MPUHIMUI paboThl. YKaXXHUTE THUIIbI
aBUAIIMOHHOTO PAJAHOAIEKTPOHHOTO 000pyaoBaHus (OOpPTOBOrO W HA3€MHOTO), B
KOTOPOM HCIOJIb3YIOTCS IU(PO-aHATIOTOBbIe MPeoOpa3oBaTeu.

9 [Ipencranenue yncen B muPpoBoit anekTpoHuke. [loscHUTE B 4€M COCTOUT
CYTh JBOMYHOTO KOJUPOBAHUS. 3aMHILINTE MOJIWHOM, OMKCHIBAIOIINIMA JIF000€ YHCIIO B
aro6oi cucteme cumcienus. Ilpencrasnenue yucen B ¢popMe ¢ PUKCUPOBAHHON U
iaBaromiei 3amsaTod. llepeuncnure AOCTOMHCTBA U HEJOCTATKUA KaXI0W (POpPMBI



npeacraBieHus yncena. ONUIINTE aNrOpuTM, C MOMOUIBI0 KOTOPOrO OCYIIECTBIIAET
npejacTaBiieHus yncen B opmate ¢ miaBaronieit 3anaroil. [losicHute, B kakom THIIe
aBUALIMOHHOTO  PAJAMOAJIEKTPOHHOTO OOOpPYAOBaHUS HUCIOJNB3YIOTCA 4HClIa €
(UKCHPOBAHHOM, a B KAKOM C IJIaBAIOIIICH 3aIATOM.

10 IlpencraBnenne yucen B 1udpoBoil  snekTpoHuke.  CraHmapT
npejcTaBieHus] yucen ¢ ruiaBaromeit 3amstoit |IEEE 754. TlosicHurte, miis Kakux
neneil ucnonb3yercs cranaapt |IEEE 754, kakue BuUABI MpEACTABICHHS YHCENl C
IUIABAIOLLEH 3aMSITOW PacCCMaTPUBAIOTCS B CTAHIAPTE, MOPSAOK NPEICTABICHUS YU CEI
«Tyaa» U «o0paTHO», NOPAIOK OKPYTJIEHUS YUCEN B popMate ¢ IIaBaroLIEH 3aMsITOM.
[lepeuncnure U pacKpoiTe OCHOBHBIE MTOJI0KEeHUs cTannapta |IEEE 754.

11 OGmue cBeaeHust 0 GYyHKIUSAX anreOpsl JOTHUKU. DYHKIIMA U ONEpaliu.
JlaliTe MOHATHE CIEAYIOIIMM MOHSATUSAM ajlreOpbl JIOTMKH: TaOJMIa UCTUHHOCTH;
GyHKUHMS; omepaTop; Jorudeckas (yHKIMS OJHOM TEpEMEHHOM; JOru4ecKas
(GYHKIUS ABYX NMEPEMEHHBIX; JIOTHYecKass (PyHKIHs TpeX MEepEeMEHHBIX; JOIMUECKUe
3JIeMeHTHI. Packpoiite u 3anummTe OCHOBHbIE (PYHKIIMU aareOpbl JIOTUKH.

12 OcHoBHBIE 3aKOHBI U MpaBHJIa adreOpsl JIOTUKU. Packpoiite, 3anumure u
JNOK&)XUTE  CIEAYIOIIME  3aKOHbl ~ aireOpbl  JIOTMKU:  KOMMYTaTUBHOCTU;
aCCOLIMATUBHOCTH; IUCTPUOYTUBHOCTH; UJEMIIOTEHTHOCTH; OTpULIAHNUS;
JBOMCTBEHHOCTH; CBEPTKH; IIOJHOTO CKJIEUBAHHUSA;, HEIOJHOIO CKJICUBAHMUSL.
Haueptute cxemy »3lEKTpUYECKYI0 NPUHLHUIHUANIBHYIO LU(POBOrO YCTPOMCTBA,
peaNnu3yronIero OJIMH U3 3aKOHOB alreOpbl JOTUKH.

13 Kanonnveckue Qopmbl MepeximodaTenbHbix  (QyHkuuii. CoBeplieHHas
TU3BIOHKTUBHAS (opma MpeACTaBiICHUs MepektovareabHol (yHkuuu. Onummre
MPaBUWIO TIepexo/ia OT TaOJU4YHOM (HOPMBI 3aMKCH MEPEKIIIYATeIbHON (YHKIIUU K
COBEpILIEHHON JIM3BIOHKTUBHON Qopme. IlpuBegute npumep 3¢hGhHEeKTUBHOTO
MCIIOJIb30BAHUSI COBEPIICHHOW TU3bIOHKTUBHOM HOPMaJbHOM (POPMBI MTPEACTABICHHUS
nepexitouaTenbHol GpyHkunn. HauepTure NpUHIMNHAIBHYIO JIEKTPUYECKYIO CXEMY
M (POBOTO YCTPOICTRA.

14 nTerpanpHpie  MHKpocxeMbl jaemudparopoB. [lalite omnpeneneHue
nemdpartopy. IlpuBenure TabMUIy HMCTUHHOCTH HWHTETPAIBHONM MHUKPOCXEMBI
nemrdparopa. Haueprure npUHLMIUANBHYIO 3JIEKTPUUYECKYIO CXeMy Ha 0aze
OCHOBHBIX  JIOTWUYECKMX (GYHKIMNA peamn3ymoonryo (yHkiuio aemmdparopa.
N306pa3ute ycioBHOe rpaduueckoe 0003HauUeHUE U PACKPOTEe CyTh 0003HAYCHUI.
[lepeunciure U pacKpoWTe OCHOBHBIE SKCILUIyaTAllMOHHO-TEXHUYECKHE MapaMeTphl
MHTErPaIbHBIX MUKPOCXEM JIeIIN(paTOpOB.

15 WnTerpanbHbie MUKPOCXEMBI IpeoOpazoBaneit koaoB. [aiite onpenenenue
npeoOpazoBarento KkoaoB. IlpuBenute TaOMUIy WCTUHHOCTH, OIKCHIBAIOIIYIO
NPUHIUN (PYHKIIMOHUPOBAHUS UHTETPATBHOM MUKPOCXEMBI MpeoOpa3oBaTelis KOAOB.
HauepTtute npuHUMNUATIBHYIO 3JIEKTPUUECKYIO CXEMY Ha MPOCTEHIIMX HU(POBBIX
JJIEMEHTaX pealu3ylollylo (QyHKIHIO mpeoOpa3zoBatens KoaoB. WM3o0pasute
yCIIOBHOE Tpaduueckoe 0003HauYeHUE HHTETPATHBHON MUKPOCXEMBI TIPE0Opa30oBaTEIsI
KOJIOB U pacKpoiTe cyTh o00Oo03HaueHwid. llepeuncnuTe W packpolWTe OCHOBHBIC
IKCILTYyaTallMOHHO-TEXHHUYECKHE napameTpbl MHTErPAIbHBIX MHUKPOCXEM
npeobpaszoBareneit KoJI0B.

16 Unrerpanpuble  MHKpocxembl mudparopoB. JlaiiTe ompeneneHue



mmdparopy. IlpuBenure Tabnuily HCTUHHOCTH HMHTETPATBHOM MHKPOCXEMBI
mmdparopa 2—>4. Haueptutre NPUHIUNUATBHYIO JJIEKTPUUYECKYIO CXEMy Ha
OPOCTEHIINX IHUQPPOBBIX JJIEMEHTaX pealu3yoiyl (yHKIu mudparopa.
N300pa3ute yciaoBHoe Tpadudeckoe 0003HAUCHWE HWHTETPATBHOM MHUKPOCXEMBI
mmdparopa U packpoiite cyTb o0o3HaueHui. [lepeuncnure u packpoiiTe OCHOBHBIC
AKCILTYaTAlMIOHHO-TEXHUYECKHE napameTpbl MHTETPaIbHBIX MHUKPOCXEM
mQpaTopos.

17 nTerpanbHple  MHUKPOCXEMBI MYJIBTHILUIEKCOPOB. JlaliTe ompeneneHue
MynbTUILIEKCOpY. [lpuBenuTe TaOMUIy HCTUHHOCTH, OIUCHIBAIOLIYI0 paldoTy
MHTErPabHOM  MHUKpPOCXEMbI  MYyJbTUIIEKcOopa. HauepTuTe NpUHIMIIHAIBHYIO
ANEKTPUUECKYI0 CXeMy Ha MPOCTEHIINX HUMPOBBIX BJIEMEHTAX pPEaM3YIOIIYIO
GyHKIMIO MyJnbTUILIEKCOpa. M300pa3ute ycnoBHoe Trpaduueckoe 0003HAUYECHUE
UHTETPAJIbHOM MHUKpPOCXEMBbl MYJIBTHIUIEKCOpPAa U PAcKpoWTe CyThb OO003HAYEHMH.
[lepeuncinre U pacKpOWTE OCHOBHBIE JKCIUIyaTallMOHHO-TEXHUYECKUE MapaMeTphl
MHTETPAJIbHBIX MUKPOCXEM MYJIbTHILIEKCOPOB.

18 MurerpanpHble MUKPOCXEMBI JeMYJIbTHILUIEKCOpOB. JlaiiTe omperneneHne
neMynbTUIieKcopy. IlpuBeauTe TaOnMIly HCTUHHOCTH, OIKCHIBAIOIIYIO pPabOTy
MHTErPaJIbHOM MHUKPOCXEMBI JIeMyJIbTHILIEKCOpa. HauepTure nNpuHIUNHATBHYIO
ANEKTPUUECKYIO CXEMy Ha MPOCTEHIIMX LHU(PPOBBIX 3JIEMEHTaX PEATU3YIOLIYIO
byHKUMIO AemyibTUmiekcopa. M3o0pa3ute ycinoBHoe rpaduyeckoe 0003HaYEHUE U
packpoiite cyTh  oOo3HaueHuil. Ilepeunciute ©  packpodTe  OCHOBHBIE
HKCIUTYaTalMOHHO-TEXHUYECKHE napameTpsl MHTETPaJIbHbIX MHUKPOCXEM
JEMYJIBTUILIIEKCOPOB.

19 NnTerpanbHbie MUKPOCXEMBI CXeM cpaBHeHUs. JlaiiTe onpeneneHue cxeme
cpaBHeHusa. [lpuBeaure  TabnMily  WMCTUHHOCTH,  ONMCHIBAIOLIYIO  paboOTy
UHTETPAJIbHOM MHKPOCXEMBbl CXEMbl CpaBHEHHsA. HadepTuTe NpUHUIMIHUAIBHYIO
AIIEKTPUYECKYI0O CXEMy Ha MpOCTEHIIMX LU(POBBIX 3IIEMEHTaX peaIn3yIoIIyIo
dbyHKIHIO cXxembl cpaBHeHus. M3o0pasurte ycioBHOE rpaduyeckoe 0003HAYCHUE U
packpoiite cyTh  oOo3HaueHui. Ilepeunciute ©  packpodTe OCHOBHBIE
HKCILTYyaTallMOHHO-TEXHUYECKUE TapaMeTpbl HMHTErPabHBIX MHUKPOCXEM CXEM
CpaBHEHHUSI.

20 VaTerpanpHple  MHUKPOCXEMBI  IHQPPOBBIX  KommaparopoB.  Jlaiite
omnpeneneHre uuPpoBoMy Kommnapartopy. IlpuBenure Tabiuily HWCTUHHOCTH,
ONMKCHIBAIONIYI0 paboTy mudpoBoro kKommaparopa. HauepTure NpuHUUIIUATIBHYIO
AIIEKTPUYECKYI0 CXEMy Ha MpOCTEHIIMX LU(PPOBBIX 3JIEMEHTaX PpPeaTUu3yIoIIyIo
byakuuo mudpoBoro kommapartopa. M3ob0pasute ycioBHOe —Tpaduueckoe
0003HaUYE€HHE HMHTETPATbHOM MHUKpPOCXEMbI LH(POBOrO KOMIApaTtopa M pPacKpouTe
CyTb o0o3HadueHuil. [lepeuncnuTe W packpoWTe OCHOBHBIC SKCILUTyaTallMOHHO-
TEXHUUYECKUE apaMeTpbl HHTETPAIbHBIX MUKPOCXEM HU(PPOBBIX KOMIApaTOPOB.

21 NnTerpanbHble  MUKPOCXEMBI ~ cymMmaTopoB. Jlalite  ompeneneHue
cymmaropy. IlpuBenure knaccuukanmio CyMMaTOpOB. 3aNUIINTE aHATUTHYECKOE
BBIPOKEHUSI, OIHUCHIBAKOIIEe (PYHKIMOHUPOBAHUE OJHOPA3PSIHOIO CyMMaropa.
Hauepture nmpuUHIMNUATBHYIO 3JEKTPUYECKYIO CXEMY Ha MPOCTEHIIMX HU(POBBIX
JIEMEHTaX pealu3yroulyro (GYHKIHIO OJHOpa3psaHoro cymmaropa. M3o0pasute
yCIIOBHOE Trpaduyeckoe 0003HAYEHHE MHUKPOCXEMbl CyMMAaropa U PacKpouTe CyTb



0003HaUYEHUH.

22 VnTerpanbHble MUKPOCXEMBI apu(METUKO-TTIOTUYECKUX YCTpOocTB. [aliTe
ONpeJIeiCHHe U TOSICHUTE Ha3HaueHHe apu(pMETUKO-JTOTUYECKOTO YCTPOUCTBA.
[IpuBenquTe ¥ ONUIIMTE TMEpPEYEHb OlNEpaluid  BBINOJHAEMbIX apUPMETHKO-
JIOTUYECKUM yCTpoHcTBOM. IM300pasute yciaoBHoe rpaduueckoe 0003HAUCHHE
apu(pMETUKO-JIOrH4eckoro ycrpoiictBa. Ilepeuncnure u packpoiiTe OCHOBHbBIE
HKCIUTYaTallHOHHO-TEXHUYECKUE napameTpsl WHTETPaIbHbIX MUKPOCXEM
apru(pMeTUKO-TOTHUECKUX YCTPOUCTB.

23 Tpurrepsl. [laiite omnpeaenenue tpurrepy. [lpuBeaute kiaccuduxaiiio
TPUITEPOB. 3amuIIUTe TAOMUIBI HUCTUHHOCTH MJIi OCHOBHBIX THIIOB TPUITEPOB.
Hauyepture NpUHUOMIMAIBHYIO  AJIEKTPUYECKYI0 CXEMY, IIOCTPOEHHYK  Ha
INPOCTEUIINX JIOTUYECKUX BJIEMEHTaX pPeaTM3YIoIyl0 (YHKIHUIO KakKIOTro THIIA
TpurrepoB. HM3o0pa3zure ycioBHOe TIpaduueckoe 0003HAUEHHE TPUITEPOB H
packpoiite  cyTh  o0o3HaueHuil. llepeuncnuTe ©  packpoWTEe  OCHOBHBIC
DKCILTYyaTallMOHHO-TEXHUUYECKHUE MapaMeTPhl HHTETPAIIBHBIX MUKPOCXEM TPUITEPOB.

24 TaxktupoBanue U cuHxpoHusanus. [Ipusenure kinaccudpukanuo npodiem
TaKTUPOBAHUSA U METO/OB uX peuieHus. [IpuBeaure tpeOoBaHus, NPeabIBISIEMbIE K
CUCTEMaM TaKTHUPOBAaHHWA WM CUHXpOHM3auuu. [lapaMeTpbl TaKTOBBIX HMITYJIBCOB.
OnHodazHoe u nByx(daszHoe TakTupoBaHHe. JlOCTOMHCTBA U HEJOCTaTKU
oJHO(a3HOro U ABYX(Aa3HOrO TAKTUPOBAHUSI.

25 JIBonunble cdeTunku. JlaiiTe oOmnpeneNeHne TBOWYHOMY CUCTUYHKY.
3anummre TaOJHIbBl HUCTUHHOCTH JUIsli OCHOBHBIX THUIIOB JIBOMYHBIX CYETUHKOB.
Hauepture mNpUHUMNMATBHYIO  AJIEKTPUYECKYI0  CXEMY, IOCTPOEHHYI  Ha
MPOCTEUIINX JIOTUYECKUX DJIEMEHTaX peaM3yollylo (YyHKUHIO JBOMYHOIO
cueTurka. M300pa3ute yciaoBHOE rpaduueckoe 0003HAUCHUE TPUTTEPOB U PACKPOUTE
CyTb o00o3HaueHuil. llepeuncnuTe M packpolWTe OCHOBHBIE SKCIUTyaTallMOHHO-
TEXHUYECKUE NTapaMeTPbl HHTETPAIbHBIX MUKPOCXEM JIBOMYHBIX CUETUMUKOB.

26 VHTerpanbHple MHUKpPOCXEMBI 3allOMMHAIOIIMX YCTpoHcTB. Onuimre
Ha3HAYECHWE  3alNOMMHAIONIMX  YCTPOMCTB. [IpuBenure KJIaCCU(PUKALIUIO
3aIlIOMUHAIONINX yCTPOUCTB. Packpoiite nmpuHuun (QyHKIIMOHUPOBAHUS KAXKIOTO M3
IPUBEACHHBIX THUIIOB. llepedncivTe W MOSCHUTE OCHOBHBIE 3KCIUTYyaTallMOHHO-
TEXHUYECKUE  XApPAKTEPUCTUKH  HHTEIPAIBHBIX  MHKPOCXEM  3allOMHHAIOLIUX
YCTPOWCTB.

27 IIpocTble MUKPOMPOLECCOPbl M MHUKPOIPOIECCOPHbIE cucTembl. JlaiiTe
omnpezeneHre Mukpomnpoueccopy. IlpuBenure kinaccuukanuo MUKPOIPOLECCOPOB.
[lepeuniciure U ONUILINTE OCHOBHBIE PA3IMUYUSl B OCHOBHBIX BUAAX apXUTEKTYp, IO
KOTOPBIM CTPOSITCS. MHKpoIporieccopsl. llepeuncnure U NOSICHUTE OCHOBHBIC
HKCILTYyaTAlIMOHHO-TEXHUUECKHE XapaKTEPUCTUKH MUKPOIIPOLIECCOPHBIX YCTPOMCTB.

28 [IpocTble  MHUKPONPOLECCOPHI W MHKPOIPOLIECCOPHBIE ~ CHUCTEMBI.
[TpuBenure OOOOIICHHYIO CXEMY OJJIEKTPUYECKYIO CTPYKTYPHYIO OJHOSIIEPHOTO
MUKpPOIIPOILIECCOpa M ONMUIIUTE MPUHLUIN ero (QyHKUMOHMpoBaHHUsS. Onuiure
MEXaHU3M BbI30Ba MOANPOrpaMMbl. BapruaHThI peanu3alnuy CTEKOBOW MaMsTH.

29 Nntepdeiicel mporeccopHbx cucteMm. JlaiiTe ompeneieHue CleayromuM
TepMuHaM: (GU3NYECKUN uHTepdeic; Joruueckuii HMHTEpENC; JTOTUYECKHIt
IPOTOKOJ; KaHal CBSI3W; JMHUS CBS3M; MarucTpaib; MapajulelibHas MarucTpalib;



nocjaeaoBaTeabHas ~MarucTpaib;, IMepeiaTdyuk; npueMHHK. JlaiiTe KpaTKyio
xapakrepuctuky unarepdeiicy VME (Virtual Machine Environment).

30 CtpykTypa ¥ QyHKIIMOHUPOBAHHE MYJIBTHSAACPHBIX MPOLECCOPOB (HUPMBI
Intel. ITpuBeauTEe O0OOOIIEHHYIO CTPYKTYPHYIO CXEMY MYJIBTHAICPHOIO MPOIECcopa
dbupmsl Intel, Beimonnennoro mo apxurekrype Sandy Bridge. IToscuute HazHadyeHHe
OCHOBHBIX 3JICMCHTOB, TPHBEIAUTE OCHOBHBIC DKCIUTyaTAI[MOHHO-TCXHUYCCKHE
XapaKTePUCTHKH Tpolieccopa. [IpuBeanTe MapKUpOBKY MPOIIECCOPa, BBIMOIHEHHOTO
10 OMHMCAHHOM BBIIIE apXUTEKTYPE.

31 OObuue cBeeHsI 0 COBPEMEHHBIX MUKpPOKOHTpoJsuiepax. [losicaute, B uem
COCTOSIT OCHOBHBIC OTJIMYHUS MHKpOIpoIleccopa OT mpoieccopa. M3o0pasute
00OOIICHHYI0O CTPYKTYPHYIO CXEMY MHKPOIIPOIIECCOpa, MOSICHUTE Ha3HAYCHHUE
KaXJIO0ro JJIeMeHTa, BXoasmero B  Hee. Onuimmmre MOpUHIMI — PaObOTHI
MHUKPOKOHTPOJUIEPA 10 HAYSPUCHHOI CXeMe.

32 IlonyssipHbIe  CeMeWcTBA MHMKPOKOHTPOJUIEpoB. [IpuBenuTe HambOoee
HOMYJIIPHBIC CEMEHCTBA MHKPOKOHTPOJUIEPOB, BBIMTYCKACMBIX OTCUCCTBECHHBIMH M
3apyOC)KHBIMU TIpou3BoauTeNsAMU. [lepeunciute ux ocobeHHocT. IlpuBemute
JOCTOMHCTBA U HEJIOCTATKU KaXJIOTO CeMEHCTBa MUKPOKOHTPOJUICPOB.

33 IIpomeccopHoe SAAPO MHUKPOKOHTposiepa. Ilepeuncinre TpU OCHOBHBIC
COCTABJISIONINE, SBJISIOIINECS HEPa3phIBHBIM CIUHCTBOM TEXHHUYECKOTO PELICHHS
NPY MOCTPOCHUU MUKPOKOHTPOJUICPOB. 3aIHUIINTE MATEMAaTHUYECKOE BhIPAKCHUE IS
ONpPECICHUS MPOU3BOAUTEIILHOCTH MHUKPOIPOIIECCOPHOW CHUCTEME, TOSICHUTE
nepeMeHHbIC BXojsaimue B Hero. OTBeThTe Ha BOmpoc: UTO MOHMMAETCS IOJ
npefeabHol  4yactorod  TakthupoBaHusi?  CpaBHuUTE  MeEXIy  coOod  jBa
MHUKPOKOHTPOJUIEPA, HCIONB3Ysl JJIi CPaBHEHHS CIICAYIONIUE MapamMeTphbl: THII
apXMTEKTYPHI; IpeAeabHass YaCTOTa TAKTUPOBAHMSI, YaCTOTa OOMEHA [0 BHYTPEHHUM

MarvucTpasisim.
34 PesuenTHas ~mamsATh  MHUKpPOKOHTposuiepa.  Jlaite — ompeneneHue
PE3UAECHTHOU amMATH MHUKPOKOHTPOJUIEPA. [Iepeuncnure OCHOBHBIE

AKCIUTYaTallHIOHHO-TEXHUYECKUE XApaKTepUCTHUKH, a TakkKe JIOCTOMHCTBA U
HEIOCTATKHU CJIEIYIOIIMX TUIIOB dHepronezaBucuMoit namstu: Mask-ROM; One-Time
Programmable ROM; Erasable Programmable ROM; Electrically Erasable
Programmable ROM; Flash ROM.

35 Mukpokoutposiepsl  cemeiictBa MCS-51  ¢upmer  Intel. Hagepture
00OOIIEHHYI0 CTPYKTYPHYIO CXEeMy MHKpPOKOHTpoJuiepa cemeiictBa MCS-51.
[Tosicuute Ha3HAYCHUE OCHOBHBIX  3JIEMEHTOB. Onumure MPUHITUTT
(GYHKIIMOHUPOBAHUS  MHUKpOKOHTposuiepa.  Ilepeuuciaure  ero  OCHOBHBIC
AKCIUTYaTallMOHHO-TEXHUYECKUE XapaKTePUCTUKU, TMPUBEAUTE JOCTOMHCTBA W
HEJIOCTaTKH.

36 Knaccudukamus PIC mukpokontposuiepos. [IpuBeaurte kinaccupukaiuio.
Kpatko oxapakTepu3yiiTe KaKIblii IMyHKT Kilaccu(uKaruu. YKaxXuTe, M0 KaKuM
MIPU3HAKaM MOJKHO €IIe KIacCHU(pUIIMPOBATh KOHTPOJUIepsl cemeiicTBa P1C?

37 Texanueckue xapakrepuctuku PIC muxpokontposepos. Ilepeuncnure
TEXHUYECKHUE XapPAKTEPUCTUKH U PacKponTe mx cmbIci. [loscHute, Kakum oOpa3om
MIEPEUNCIICHHBIE XapaKTEPUCTUKA MUKPOKOHTPOJUIEpa OYIyT OKa3bIBaTh BIMSHUE HA
o0ITre XapaKTepUCTUKH PATUOTEXHUYECKOTO YCTPOUCTBA.



38 Ctpykrypa mukpokoHTposuiepa cemeiictBa PIC. Hauepture 06001eHHyO
CTPYKTYpHYIO cxemy MuKpokoHTpoiiepa PIC16F84, mosicHuTe Ha3HauYeHHE
AJIEMEHTOB, BXOJSAIIMX B HEE M PACKPOWUTE MPUHILMUII padOTHI CXEMBI. YKaXHUTE, B
KaKOM PpaJMOTEXHUYECKOM OOOpYIOBAHUM ABUAIMOHHOTO HA3HAYEHUS MOXKET
UCIO0b30BaThcsa MUKpoKoHTposuiep PIC16F84 u mouemy?

39 Knaccudukanuss uHTEpHEUCHBIX MHUKPOIPOIECCOPHBIX cuctem. JlaiiTe
ornpejeneHre TepMuny «uHTepdeiicy. [IpuBenure knaccudukamo UHTEPPEHCHBIX
MHUKPOIIPOIIECCOPHBIX CHUCTEM U TMOSCHUTE CYTh KaKJIOTO IMyHKTa KJIacCU(pUKAIIH.
[lepeuncnure AOCTOMHCTBA W HEAOCTATKH HHTEP(EHCHBIX CHCTEM, BXOASAIINX B
npuBeleHHy0 Kiaccudukanuio. llepeunciute OCHOBHBIE (YHKIMU CHCTEM
aBUAIIMOHHOTO PAaTUO3JEKTPOHHOTO O0OpPYIOBaHMUS, B COCTAaB KOTOPBIX BXOJAT
UHTEP(PEHCHBIE CUCTEMBI.

40 IlIwanasie opmupoBarenu. Jlaiite onpeaeneHne, MOSICHUTE Ha3HAYECHUE U
o0nacTh MNPUMEHEHUs WIMHHBIX QopMupoBateneil. Hadepture 00001IEHHYIO
CTPYKTYPHYIO CXE€MY IIMHHOTO (hOPMUPOBATENIS, PACKPOUTE HA3HAUECHUE HIIEMEHTOB,
BXOJSIIUX B HEe M ONHUIINTE MpPUHLUN €€ pabdoTel. M300pazute ycinoBHOE
rpaduueckoe 0003HAUEHHE MHUKPOCXEMBI IMUHHOTO (OPMHUpPOBATEIST U TOSCHUTE
HA3HAUYCHUE €€ BBIBOJIOB.

41 IMapannensHble agantepbl. [laliTe onpeneneHue, MOsSCHUTE Ha3HAYCHHUE U
o0NacTh TMpPUMEHEHHUs TMapauleNibHbIX ajantepoB. Haueptutre 00001IEHHYIO
CTPYKTYypHYIO cxeMy MukKpocxembl KPS580BBSS5A, mosicHute mnpuHIUN paOOThI
napauieaTbHO-TIepUPEepUHOTO ajmanrepa. [lepeuncnure ee OCHOBHBIE
XapaKTEePUCTUKU. JlaiiTe KpaTKyr0 XapaKTEPUCTUKY OCHOBHBIM PEKUMaM PabOTHI
napauienTsHO-TIepUPEpURHOTO afanTepa.

42 Nnrepdeiic SPI, Serial Peripheral Interface — cuaxpoHHBIN AyTUIEKCHBIMA
TPeXNpoBOAHbIA  uHTepdeiic. Ha3zHauenue wuHTEpdeiica, ero TEXHUYECKHE
XapaKTEePUCTHUKK W obOyiactb  mpuMeHeHus.  Hadeptute ~ 00001ICHHYIO
GyHKIMOHATIBHYIO CXeMy OOMEHa JaHHBIMH MEXAY MOIYISIMU TIOSICHUTE
HA3HAUCHUE DJIEMEHTOB, BXOISIIMX B ATy CXEMYy M ONUIIUTE TPHUHIUI pPabOTHI.
[lepeuncnure 7OCTOMHCTBA U HeAocTaTku uHTEepdeiica SPI.

43 JIByxXnpoBOAHBIA MHTEpPEHC € MOCIeN0BaTEeILHON Mepeaadye JaHHBIX
I°C, Inter Integrated Circuit. Hasmadenne wuHTepdeiica, ero TEXHHUYECKHUE
XapaKTEPUCTUKU W 00JacTh mpuMeHeHus. Hadepture 000OIIEHHYIO CTPYKTYPHYIO
cxemMy wuHTepdeiica, TPUBEIUTE CTPYKTYpy CHTHajJa W TOSCHUTE TPUHITUII
dbyHKIHOHUpOBaHUS uWHTepdekica. IlepeuncnuTe JTOCTOMHCTBA M HEIOCTaTKH
nnTepdeiica 1°C.

44 Tlpunuunel 00pabOTKM CUTHANIOB B LUQPPOBBIX cucteMax. llepeuncnure
MpEeUMYIIeCTBA W HEJOCTaTKU 1U(PpoBOM 00paOOTKM CUTHAJIOB. 3alMIIUTE
ypaBHEHHUs, OMHUCHIBAIOIINME Oa30BbIC OIMEpalfy, HCIOIb3yeMble B aJTrOpUTMax
1udpoBoit 00paboTku curHayoB. [losicHuTe Ha3HAYCHHE TIEPEMEHHBIX, BXOMSIINUX B
HUX U PACKpOiTe (PU3MUECKHUI CMBICT.

45 Haznauenne u 00JacTh MPUMEHEHUS MHKPOCXEM C MPOTPaMMHUPYEMOU
norukoi. [TosicHUTE CyTh TEXHUYECKON HEOOXOIUMOCTH WCIIOIH30BAHUS MUKPOCXEM
C MNPOrpaMMUPYEMOM JIOTUKOM B PAJHOIICKTPOHHBIX CHUCTEMax TI'Pa)XKJaHCKOU
aBuanuu. [lepedrcinre OCHOBHBIX OTEUECTBEHHBIX M 3apPyOEKHBIX MPOU3BOAUTEIICH



IPOrpPaMMHUPYEMBIX JOTHUYECKHX CXEM.

46 Knaccudukanus HHTETpalbHBIX MUKPOCXEM MPOrpaMMHUPYEMOM JIOTHKHU.
[IpuBenuTe KiIaccuUKAIUIO MUKPOCXEM C MPOTrpaMMUPYEMOM JIOTUKOW MHUHUMYM
no JByM mpu3HakaMm. PackpoiiTe CyIIHOCTh KaXJIOTO MYHKTa KiacCU(pUKAIIUHU.
[IpuBequTe mnpuUMep MHUKPOCXEM MPOrpaMMHUPYEMOW  JIOTHKH(C  yKa3aHHEM
MapKHUPOBKH) OTEUECTBEHHOT'O U 3apyOEKHOTO MPOU3BOCTBA.

47 O0uue (CUCTEMHBIE) CBOMCTBA MHUKPOCXEM IMPOTrpaMMHUPYEMOMN JIOTHKHU.
[lepeuniciuTe W  pacKpOWTE OCHOBHBIE JOCTOMHCTBA, OMNPEICISAIOIINE  HX
BO3pacTaoIlee HUCIOIb30BAaHUE B TEXHUYECKUX CHCTEMaX. YKaKUTE€ OCHOBHBIC
HEJOCTaTKU MPUCYIIHE MUKPOCXEMaM C MPOrpaMMHUPYEMOIl JIOTUKOW U OMPEEIUTE
MyTH UX YCTPAHCHHUS.

48 OcHoBHBIE TEXHUYECKUE XapaKTePUCTUKH MHUKPOCXEM C
nporpaMmupyeMon jorukoi. [IpuBenure He MeHee 6 XapaKTEpUCTHK (C yKa3aHUEM
WX aHTJIOSI3bIYHOTO aHajora) W jJaiite UM KpaTkoe mnosicHeHue. [loscHute, Kakue
XapaKTepUCTUKH  OyAyT  ONpENENAIOIIMMU TpPU  BbIOOPE  MHKPOCXEMBI €
MPOrpaMMUPYEMOM JIOTUKOM JUIsl IPUMEHEHHUS B aBUAIIMOHHOM PaJHO3JIEKTPOHHOM
000py0BaHUH.

10 MeToauyeckue PpeKOMEHJAAIMU Ui O00y4alIuXcsd IO OCBOEHHUIO
AUCIUILIHHDBI

[TpucTymasi K H3y4eHUIO TUCIUTIINHBI « CXEeMOTEXHHKA M MHUKPOIIPOIIECCOPHBIC
YCTPONCTBA B PaMO3ICKTPOHHBIX CHCTEMax», CTYJAECHTY HEOOXOIUMO BHUMATEIHEHO
O3HAKOMHUTHCS C TEMATHYECCKUM IUIAHOM 3aHSATHH M CIHUCKOM PEKOMEHIOBAHHOU
auteparypel. CTyACHTY CleayeT YsSICHUTb, YTO YPOBEHb W TIIyOMHA YCBOCHHUS
JTUCITUTIIMHBI 3aBHCIT OT €r0 aKTUBHOW M CHUCTEMATHYECKOW pabOThI Ha JEKIHIX H
MPaKTHYECKUX  3aHATHS. B 3TOM  mporiecce BaXHOE  3HAYEHHE  HMMEET
caMocCTosiTeJIbHasE ~ paboTa, HampaBJieHHAass Ha  BOBJICUYCHHWE  CTYJCHTA B
CaMOCTOSITeJILHYIO  TTO3HABATEIbHYIO JCATCIIBHOCTh C IENbl0  (OPMUPOBAHUS
CaMOCTOSITSILHOCTA ~ MBIIIUICHUS,  CIOCOOHOCTEH K MpodecCHOHAITBHOMY
CaMOPa3BUTHIO.

Ha 3 xypce ocoboe BHMMaHUE yACIASTCS Pa3BUTHUIO CIIOCOOHOCTEH CTYIEHTA B
pEIICHNH HECTaHIaPTHBIX 33]1ad Ha OCHOBE paHee M3y4eHHOro Matepuaia. B konie 3
Kypca MpOBOAUTCS TMPOMEKYTOUHAs aTTeCTalus B (hopMe 3a4eTa C OICHKOM.

[Ipy mpoBemeHMHM BCEX BHUIOB 3aHATHH OCHOBHOC BHHUMAaHUE YACISACTCS
PAaCCMOTPEHHIO TPUHIIAIIOB TIOCTPOCHMS, pPAOOThI, aHAIHM3y PaJAHOIJICKTPOHHBIX
CHUCTEM M HX JJIEMEHTOB, a TAaKXKE MeCTa NMPUMEHEHHUsS H3y4aecMOTo MaTepuaia B
CUCTEME PATMOTEXHHUECKOTO 0OCCIICUCHHS TIOJIETOB BO3AYIIHBIX CY/IOB.

Teopernyeckas TOATOTOBKA CTYACHTOB IO JHUCIMIUIMHE OOCCIICYMBACTCS Ha
nexnusx. Ha nexmusx o0y4aemMbIM Tar0TCSl CUCTEMATU3UPOBAHHBIC OCHOBBI HAyUHBIX
3HAHUM MO COCTOSIHHMIO M OCHOBHBIM HAyYHO-TEXHUYECKHUM MpoOJeMaM pa3BUTHSI
PaINOAICKTPOHHBIX CHCTEM.

3agayamMu JICKIHHA SBISIOTCS:

— O3HAKOMJICHHE OOydJalImMXcs C MeIsAMH, 3aJadaMd W CTPYKTypOH
TUCIUTUINHBL  «CXeMOTeXHMKa W MHUKPOMPOIECCOPHBIE  yCTPOWCTBA B



pPanrO3IEKTPOHHBIX CHCTEMAax», €€ MECTOM B CHUCTEME HAyK U CBS3SAMH C JPYTHMH
JTUCHUTUIMHAMU;

— KpaTKoe, HO IO CYIIECTBY, H3JIOKEHHE KOMIUIEKCA OCHOBHBIX HAay4YHBIX
MOHSATUH, MOJX0I0B, METO/IOB, IPUHIIMIIOB JAHHOMN JAUCIMIUINHBI;

— KpaTKoe H3JI0KeHHe Haubojee CYyIIECTBEHHBIX TIOJOXKEHUM, PaCKPhITUE
OCOOEHHO CIIO’KHBIX, aKTYaJIbHBIX BOIIPOCOB, OCBEIIEHUE JUCKYCCUOHHBIX TIPOOIIEM;

— ompeJielieHue  MEepPCIEeKTUBHBIX  HANpaBJICHUW  JaJIbHEMINIEr0  pa3BUTHS
HAYYHOTO 3HAHMSI B 00JIACTH aBUAIIMOHHBIX PATUOTEXHIUUECKUX IICTICH.

3HaYUMBIM (paKTOPOM TIOJTHOIICHHOW | TIJIOJIOTBOPHON pabOTHI 00yYaromerocs
HAa JICKIUMU SBISIETCS  KyJbTypa BeACHHUS KOHCHeKkTa. JIisi  TOBBIIICHUS
3¢ (HEeKTUBHOCTH JICKIMOHHBIX 3aHITUA PEKOMEHAyeTcs JO0 Haudaja 3aHsITHH
CaMOCTOSITENIFHO TIPOBECTH IPEABAPUTEIILHOE O3HAKOMJICHHE C MaTephuaioM
NPEACTOSAEH JIEKIMU 10 MOCOOMI0 W O(GOPMUTH KpaTKuUi MpelBapUTEIbHBIN
KOHCIIEKT.

TeopeTnueckue TOJOXKEHUS, H3JIAraéMble B JIEKUUAX, WUIIOCTPUPYIOTCS
npuUMeEpaMu HMX TMPAKTHUYECKOW peaau3allid B PaJUOICKTPOHHBIX CHCTEMax U
CpEICTBaX AaBUALMOHHOM 3JIEKTPOCBA3M M Iepenayd NaHHbIX. [l obOneruenus
BOCHPUATUS CTYJEHTOM CIJIOKHOTO M Pa3HOOOpa3HOro Marepuaja pPeKOMEHIYeTCs
U3y4YE€HHE HOBBIX pa3JelioB Kypca HA4MHATh C KPaTKOro BBEAEHUS, B KOTOPOM
YCTaHABJIMBAETCSA CBS3b C MPEIBIIYIIMMH U CMEXKHBIMU JUCHUIIMHAMU Y4EOHOTO
TUTaHa.

BxonmHoil kOHTposib B (pOopMe yCTHOTO oOmpoca MpernojaBaTellb MPOBOIUT B
HayaJIe U3yYEHUS KOKI0U HOBOM TEMBI.

[IpoBenenne MpakKTUUECKUX 3aHATHUN OCYIIECTBISETCS TOCTE TMPOYTECHHUS Ha
JEKIUSAX COOTBETCTBYIOIIETO TEOPETHUECKOr0 MaTepuaja, W CIYKUT CPEICTBOM
3aKpeIJICHUs] TOJYYCHHBIX 3HaHWW W (OPMUPOBAHMS HABBHIKOB U YMEHUH
VH)KCHEPHBIX HCCIIEIOBAHUM.

[IpakTueckue 3aHATHA TPU3BAHBI OOECHEUYUTHh TMOJYyYECHUE CTYACHTAMHU
MPAKTUYECKUX HABBIKOB U YMEHUI IO TIPOBEICHUIO MHKEHEPHBIX PACUETOB, a TAKKE
U3y4YE€HHE METOJOB IOCTPOCHHUS M pacueTa XapaKTEpUCTUK PaJn0dJIEKTPOHHBIX
CUCTEM U UX 3JIEMEHTOB.

Bce Bumbl ydeOHBIX 3aHSATHI TPOBOMATCS C AKTUBHBIM HCIOJb30BaHHUEM
TEXHUUYECKUX CPEACTB 00YUEHHS U UMEIOLIUXCS B HAJTMYUU 00Pa31OB.

W3yyeHue NUCHMIUIMHBI MOCTPOEHO TAKUM 00pa3oM, 4yTOoObl 0OecnedyrBanioCh
HaWIy4Illee YCBOSHUE MaTepHaa.

Ha camocTosTensHOEe U3ydeHHE BBIHOCSATCS HaWOOJiee TPOCTHIE BOIPOCHI
u3ydaeMbix TeM. CaMOCTOATEeNhbHOE M3yUeHHWE IMO3BOJSET MPUBUTH HABHIK TOWCKA
WHTEPECYIOIINX BOMPOCOB B UCTOYHUKAX, B TOM YUCIIE U JOMOJIHUTEIbHBIX.

CamocTtosiTenbHass  paboTa  oOydawmierocss BechbMa  MHOrooOpasHa W
coaepxkareiabHa. OHa BKIIIOYAET CICAYIONIME BUIBI pa0boThI (11. 5.6):

—  CaMOCTOSITEJIbHBIA TOUCK, aHAMM3 WH(OpMamu U mpopaboTka y4eOHOTO
MaTepuana,

—  TOATOTOBKY K YCTHOMY ONpOCYy (MepedyeHb THUIOBBIX BOMPOCOB IS
TEKYILIEro KOHTPOJIS B 1. 9.6);



WTOroBbIil KOHTPOJIb 3HAHUM CTYJIEHTOB 10 TEMaM JAUCIUILIMHBI TPOBOJIUTCS B
dbopme 3adera ¢ OLICHKOM.

[IpuMepHBIi TTepedeHb BOMPOCOB JJIS 3a4€TOB 10 JUCHUIUIUHE «CXeMOTEeXHUKA
¥ MUKPOTIPOIIECCOPHBIE YCTPONCTBA B PAJAMOIIEKTPOHHBIX CUCTEMAaX» MPUBEJICH B 1.
9.6.

Pabouyas mporpaMma AUCITUIIIIMHBI COCTaBJIEHA B COOTBETCTBUHU C TPEOOBAHUSIMU
®I'OC BIIO no cnenuansHoctu 162001 «Okcmnyaraiys BO3AYIIHBIN CYy10B U
OpraHu3alys BO3AYIIHOTO ABUKEHUS» U crienranu3annu « Opranu3anus
PATMOTEXHUIECKOTO 00ECIICUEHHS TTOJICTOB BO3IYIITHBIX CYIOBY.

[TporpamMmMa paccMOTpeHa U yTBEpiKIeHa Ha 3acelaHuu Kadeapbl
Pamnoanektponnsix cucteM (Nel2) «29» mexadbpst 2015 roaa, mpoTtokoir Ne5

Pa3paboTuuk:

3apenyrommnit kaenpoil paauo OHHBIX ¢ucTeM (Nel2)
I.T.H, c.H.C. EQJ Kynpsakos C.A.
AR \

[IporpamMMa cornacoBaHa:

Pykosomurens OITOIT
J.T.H, c.H.C. Kynpsaxos C.A.
ENARA
[Iporpamma paccMoTpeHa u og00peHa Ha 3acelaHiK Y 4eOHO-METOAMYECKOTO
coBera YHuBepcurera «20» ssaBapst 2016 rona, mpotokon Ne 3.

[IporpamMma ¢ U3BMEHEHUSMH U JOTOJHEHUSIMU (B COOTBETCTBUU C IIPUKA30M OT
14 uronst 2017 roga Ne 301 «O6 yrBepkaenun [lopsiika opranu3zanyu u
OCYIIIECTBIICHUSI 00pa30BaTEIbHON JEATSIBHOCTH 10 00pa30BaTEIbHBIM IPOTpaMMaM
BBICIIIET0 00Opa30BaHUs — IporpaMMamM OakajgaBpHara, MporpaMMaM CIICIHATUTETa,
porpaMmaM MarucTpaTypbl») pacCCMOTPEHA U COTJIACOBAaHHA Ha 3aceaHnuu Y 4eOHO
— MeToauyeckoro copeta Y HuBepcuteta «30» aBrycra 2017 roga, mporokos Ne 10.



