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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 Kypc
HaumenoBanue 9aCOB 3 2

OO6mr1ast TPy T10€MKOCTh JUCITUTITMHBI 396 288 108
KonTaktHas pabora 56 42 14

JIEKIIUH, 18 12 6

MPAKTUYECKUE 3aHATHS, 34 26 8

CEMUHAPBHI,

nabopaTtopHbie pabOTHI,

KypCOBOM MPOEKT (paboTa) 4 4

TPYTUE BUBI AYAUTOPHBIX 3aHITHH.
CamocTosTenbHast paboTa CTyIeHTa 327 242 85
ITpomeXyTOUHAsI aTTECTALIHS 13 4 9

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 6 + | = « | = | « [JIB, 1M, CPC BK
cucTeMbl. MUKPOKOHTPOJIIIEPHI
Tema 6. InTepdeiicHbie CXeMbl, aTanTepbl U KOHTPOJUIEPHI 6 x| * | * 1 * 1B, UM, CPC BK
Tema 7. Ilponeccops! udpoBoit 06pabOTKH CUTHATIOB 6 x| * 1 * B, UM, CPC BK
HNUTOI'O 3a 3 kypc 42 3auer/KP
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 IK3aMeH

Coxkpamienusi: JIB — nekuust Buzaynuzanusi, MM — uccnenoBatensckuil meton, JI — nexkuus, 113 — npakruueckoe 3ansitue, BK —

BXOHOM KOHTpoJib, CPC — camocTosiTenbHas paboTa CTyIeHTa.




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 35 42

Pa3znes 2. MukponpoueccopHbie YCTPOMCTBA

Tewma 5. IIpocTeie
MHKPOITPOLECCOPHI U

1 3 35 39
MUKPOMPOIIECCOPHBIE CUCTEMBI.
MUKPOKOHTPOJLIEPHI
Tewma 6. UnTepdelicHbie CXeMBl, 1 3 35 39
afganTepbl U KOHTPOJUIEPHI
Tema 7. ITponeccopsl 1udpoBoi 1 4 35 40
00pabOTKHU CUTHAJIOB
Hroro 3a 3 kypc 12 | 26 242 280

Pasznea 3. Ilporpammupyemble JJOru4ecKue yCTPOiCTBA

Tewma 8. IIpocThie U COXKHBIE
IIPOTPaMMUPYEMBIE JIOTHUECKUE 2 4 45 51
YCTPOWCTBA

Tema 9. Meronuka u cpeacrna
aBTOMAaTHU3HUPOBAHHOTO
MIPOCKTUPOBAHMS ITUDPOBHIX
YCTPOMCTB

Hroro 3a 4 kypc 6 | 8 85 99

5.3 Conep:kaHnue IMCUUIIIMHBI

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

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




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

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

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

Tema 2. YceTpoiicTBa CONPSKEHUSA aHATOTOBbIX U HH(POBBIX CXeM

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

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

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

Tema 3. OcHOBBI TEOpPUH JOTHUECKUX (PYHKIUI

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



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

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

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

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

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

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

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

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

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

Pa3znen 2. MukponpoueccopHbie YCTPOMCTBA

Tema 5. IIpocTbie MUKPONIPOLECCOPBI M MUKPOIIPOLECCOPHBIE CUCTEMBI.
MuUKpOKOHTPOJLIIEPHI

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

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



OOmue cBegeHUsT O COBPEMEHHBIX MHUKPOKOHTpoJuiepax. MoIylbHBIHI

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

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

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

Tema 6. UuTepdelicHbIe cXeMbl, aJanTepbl H KOHTPOJLJIEPbI

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

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

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

Tema 7. IIpoueccopbl HUPpPoBOii 00PAOOTKH CUTHAIOB

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

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

Paznen 3. Ilporpammupyembie JIOTHYEeCKHE YCTPOMCTBA

Tema 8. IIpocTbie U cJI0KHBIE IPOrPaAMMUPYyeMble JIOTHYeCKHe YCTPOHCTBA

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



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

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

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

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

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

Tema 9 Meroauka u cpeicTBa ABTOMATH3UPOBAHHOT0 MPOEKTHUPOBAHMS
HU(POBBIX YCTPOUCTB

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



5.4 IlpakTnyecKkue 3aHATHS (CEMHHAPBI)

Howmep Tembl
JACIIUTIIINHBI

TemaTnka NpaKTUYECKUX 3aHATUI
(cemuHapoB)

Tpyno-
€MKOCTb
(gachr)

Paznen 1. Anasoroasi u ungpoBasi CXeMOTEXHUKA

[Ipaktuueckoe 3anstue Ne 1 «Pacuer napameTpos
ONEPAITMOHHBIX YCUITUTEICIH

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

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

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

Pa3znen 2. MukponpoueccopHbie YCTPOMCTBA

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

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

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

HUroro3a 3

Kypc

26

P

azged 3. IlporpamMupyembie JJOrH4ecKue YCTPOHCTBA

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

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

9

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

Hroro 3a 4

Kypc




5.5 JlabopaTopHbIi NPAKTUKYM

JlabopaTopHBIil MPAKTUKYM Y4E€OHBIM IJIAHOM HE TIPEyCMOTPEH.

5.6 CamocTosiTeibHast padoTa

No
pas/icia, Buasl camocTosTenbHOM pabOThI Tpynoemrocrs
TEMBI (4acel)
JIACIATUTAHBI
3 Kypc
1-7 IToaroroska k nexuusm [5,9,14,15,16,18,20] 100
1-7 [ToaroroBka K MpakTHUYECKUM 3aHSATHSIM 142
[9,12,15,16,18]
Hroro 3a 3 kypc 242
4 xypc
8-9 IToaroroska k nekmusm [5, 15,16,18,20] 35
8-9 [ToaroroBka K MpakTHUYECKUM 3aHSATHSIM 50
[9, 15,16]
Hroro 3a 4 kypc 85

5.7 KypcoBblie padoThl (IIPOEKT)

[Ipy wu3yyeHun auCUUILIIMHBI «CXEMOTEXHMKA W MHUKPOIPOLECCOPHBIE
YCTPOMCTBA B PpaaUOdIEKTPOHHBIX CHUCTEMax» BBINOJIHAETCA KypcoBasi paboTa

«[IporpammupyeMbIii KOHTpOJUIEp paauoiokaTopa» [2,3,5,7].

HaumenoBaHue sTamna BBIITOJIHEHUS KypCOBOM Tpyno-
00THI (TIPOEKTA) CMIOCT®
pa (4acer)
Ortan 1. Beiaua 3aianust Ha KypcoBYyI0 paboTy (IPOEKT) 2
Ortamn 2. O630p COBpEMEHHBIX THUIIOB MTPOrPAMMHPYEMBIX 2
KOHTPOJUIEPOB, IPUMEHSIEMBIX B CUCTEMaxX cOopa U 00paboTKu
pPaANOIOKAlMOHHOM HHpOpMaluu
Otan 3. PacueT TEXHUUECKUX XapaKTEPUCTUK MPOTPAMMHPYEMBIX 2
KOHTPOJUICPOB
Ortan 4. Pacuet HeoOxoaumont emkoctu O3Y kKoHTpoJuIepa 2
Otan 5. CocTaBlieHHE MUCbMEHHOTO OTYETa 4
Ortan 6. [loaroroBka 351eKTPOHHBIX (PailioB pe3yabTaTOB 2
MOJIEJINPOBAHUS
3ammTa KypcoBO# paboThl (ITPOEKTa) 2
Hroro o xypcoBoii pabore: 16




H - Tpyno-
aNMEHOBAHHE dTara BBITOJIHEHUS KyPCOBOH
a00ThI (TIPOEKTA) CMIOCT®
P P (dachn)
caMoCTOsITeNbHAsE paboTa CTyJIeHTa, OTBEICHHAS Ha 12
BBITIOJIHEHUE KYPCOBOM PabOTHI
KOHTaKTHasi paboTta 4
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B) MporpaMmmHoe ooecnevyenue 1 UHTepHeT-pecypcehbl:

17 KEIL™ Tools by ARM [DnektponHsiii pecypc]. — Pexum mocryma:
keil.com.

18 Opcodes / 8051 Instruction Set [Onekrponubii pecypc] // CrnpaBouHast
cucrema C51 Developments Tools wuHTErpupoBaHHOW Cpeabl MOJACIUPOBAHUS
MUKponporieccopHbix ycrpoiictB Keil pVision 5

19 KomnonenTtsl u TexHoyioruu. CalT KypHala [DIeKTpOHHBIA pecypc].—
Pesxxum noctyna: http://www.Kit-e.ru.

20 I'pynna xommnanuii [IpomdnexkTpoHuka [DnekTpoHHBIH pecypce]l.— Pexum
nocrymna: http://www.promelec.ru/catalog_info.

21 Odunmansubiii caiit JTAG — TexHonoruil. [DnekTpoHHbId pecypc|.— Pexum
nocryna: http://www.jtag.com

22 CoBpeMeHHas dJIeKTpoHMKa. JKypHam Juisi CHENUaqucTOB [DJIEKTPOHHBIN
pecypc].— Pexxum nocryma: http://www.soel.ru

7 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCHUIINHBI (MOILYJIs1)

1. KomnbroTepHsiil knacce kadeapol. Ayn.242.

2. CpenctBa njsi KOMIBIOTEPHOM Mpe3eHTAlMM Y4YeOHbIX MaTepHalioB B
aynuropusix kapeapsl. Aymn.250
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8. O0pa3oBare/ibHbIE TEXHOJIOTHH

BxoaHoW KOHTpOJIb MPOBOAUTCS B (OpME YCTHBIX OINPOCOB C IEJBIO
OLICHUBAHUS OCTATOYHBIX 3HAHUU 110 PAHEE U3YUCHHBIM JUCHUIUIMHAM WU pa3jeiaaM
M3y4aeMOW JTUCLIHUILINHBIL.

[Ipy wW3ydeHUM JUCHMIUIMHBI TMPOBOJAUTCA JIEKUIMM, B TOM  YHCIIE
WHTEPAKTUBHBIC.

Jlexuust kak oOpa3oBaTelbHAs TEXHOJOTUSA TMpPEACTaBIsieT Cco0O0il YCTHOE,
CUCTEMATUYECKOE W MOCIEAOBATEIIbHOE H3JI0KEHUE MpEernojaBaTeiaeM y4eOHOro
MaTtepuasa ¢ LeJbl0  OpPraHu3aluy  IIEJICHANPABIECHHON  I[MO3HABaTEIbHOU
NEATEIbHOCTH CTYJEHTOB 110 OBJIQJCHUIO 3HAHMSMH, YMEHUSAMH W HaBBIKAMH
YUTAEMON TUCUHUILIMHBL. B nekuuu nenaercs akueHT Ha pealn3alrio IIaBHbIX UAEH
Y HanpaBJCHUI B W3YYEHUM AMCLMIUIMHBI, a€TCd YCTAHOBKA Ha IOCJEAYIOLIYIO
CaMOCTOATENbHYIO PadoTy.

VY4eOHBIM IJIAHOM NMPEAYCMOTPEHO 38 4acoB ISl MPOBEACHUSI NHTEPAKTUBHBIX
3aHATHH (12 YacOB MHTEPAKTUBHBIX JIEKIMKN 1 26 4acOB UHTEPAKTUBHBIX [13).

HHTepakTUBHBIE JEKINN ITPOBOJAATCSA B BUAC JIEKIIMHU — BU3YAJIU3ALNU:

-JIEKLIMA-BU3yalIU3alisl yYUT CTYACHTOB IMPEoOpa3oBbIBaTh YCTHYIO H
NUCBMEHHYI0O HMH(POpPMAIMI0O B BU3YyalbHYIO (opMy, 4YTO QopMUpYET y HHX
npo(hecCHOHANIBHOE MBIIUIEHUE 3a CUET CHCTEMaTH3allud U BBIIEICHMS Haubosee
3HAYUMBIX, CYILIECTBEHHBIX JJIEMEHTOB cojaepkaHus oOyueHus. I[lpumensiercs B
TEMax:

Tema 1. YcunurenpHble yCTPOKWCTBA HA ONIEPALMOHHBIX YCUIIUTENAX — 2 Haca.

Tema 2. YcrpoiicTBa CONpsiKEHUsT aHATIOTOBBIX U IIU(PPOBBIX CXEM — 2 Haca.

Tema 3. OCHOBBI TEOPUH JIOTHYECKUX PYHKIIMM — 2 Yaca.

Tewma 4. CxemoTexHUKa HU(PPOBBIX YCTPOUCTB — 3 yaca.

Tema 5. IIpocTble MHKPOIPOUECCOPHI M MHUKPOMNPOLIECCOPHBIE CHUCTEMBI.
MukpokoHTpoJuiepsl — 1 dac.

Tema 6. UnTepdeticHbie cXeMbl, aIanTepbl 1 KOHTPOJUIEPHI — 1 Yac.

Tema 7. [Iporieccopsl g poBoit 00pabOTKH CUTHAIIOB — 1 Yac.

[IpakTnueckne 3aHATHA MPOBOAATCS C  HMCIOJIB30BAHUEM  CIIELMAIIBHBIX
KOMITBIOTEPHBIX MPOrpaMM M NPEIHAa3HA4YEHbl JUIsl 3aKpPEIJICHUS IOJTYYEHHBIX
3HaHUH, a TaK)Ke BBIPAOOTKH HEOOXOIMMBIX YMEHUN U HABBIKOB.

[Tpu mpoBeneHNH NPAKTUYECKUX 3AHITHI TAK)Ke NPUMEHSIOTCS HHTEPAKTUBHBIE
METO/IbI O0YUCHUSI:

- UCCJIEIOBATENbCKUIM METO/I — B OCHOBE METOJa JICKHUT Mpo0IeMHoe oOydeHue,
HaIpaBJICHHOE HA Pa3BUTUE aKTUBHOCTU, OTBETCTBEHHOCTH M CAMOCTOSITEIbBHOCTH B
npuHsaTuu  pemenuit.  MccnemoBarensckast — ¢opma  IpOBENEHUS — 3aHATUN
NpeAnojaraeT: O3HAKOMJICHHME C O00JIaCThbl0 U COJEpKaHUEM MPEIMETHOIO
uccienoBanus, (popMyIMpoBKa IeJied W 3ajad MCCeAOBaHUs, COOp JaHHBIX 00
U3y4aeMoM OOBEKTe, MPOBEJICHUE UCCIIE0BaHMs (BBIICICHUE U3yYaeMbIX (DAKTOPOB,
BBIIBDKEHUE THUIOTE3bl, MOJETUPOBAHUE), OOBICHEHHE TMOJIYUYEHHBIX JaHHbIX,
dbopMyIMpOBKa BBIBOJOB, O(hopMIICHHE pe3yabTaTOB PabOThl. MeEToq MOXKET OBITh
peann30BaH B BUJIE KOMIIBIOTEPHOIO MojepoBanus. [Ipumensiercs B TeMax:

Tema 1. YcunurenbHble yCTPOHCTBA HA ONEPALIMOHHBIX YCHIIMTENSAX — 4 yaca.



Tema 2. YcrpolicTBa conpsiKeHHs aHAJIOTOBBIX M IU(POBBIX cxeM — 4 yaca.

Tewma 3. OcHOBBI TEOpUU JIOTHYECKUX PYHKIUHN — 4 yaca.

Tema 4. CxemoTexHUKa ITU(PPOBBIX YCTPOUCTB — 4 Yaca.

Tema 5. IIpocTble MHKPONPOIECCOPHI U MHUKPOIPOIIECCOPHBIE CHUCTEMBI.
MukpokoHTpoJsuiepsl — 3 yaca.

Tema 6. UnTepdelicHbie cXxeMbl, aanTepbl 1 KOHTPOJUIEPHI — 3 yaca.

Tema 7. Iporeccopsl 1udpoBoit 06pabOTKH CUTHATIOB — 4 yaca.

CamocTosiTenbHass paboTa CTYJEHTa pealu3yercd B  CUCTEMAaTH3allNH,
IUTAHUPOBAHWM, KOHTPOJIE M PETYJIUPOBAHUU €ro ydeOHO-mpodecCHOHATBHOM
NEeATEIbHOCTH, a TakKKe B  AaKTUBH3aUUM COOCTBEHHBIX  ITO3HABATEJIbHO-
MBICITUTEIBHBIX JIEUCTBUIA 0€3 HEMOCPEICTBEHHOM MOMOIIM M PYKOBOJCTBA CO
CTOpOHBI npenogaBaTens. OCHOBHOM LENbI0 CAMOCTOSATEIBHON pPabOThI CTyJIEHTa
sBIsieTCS (pOopMHpOBaHNE HABBIKA CAMOCTOSITEIIBHOTO MPHOOPETEHUSI UM 3HAHHUM TIO
HEKOTOPBIM HECJIO)KHBIM ~ BOIIPOCaM TEOPETHUECKOr0 Kypca, 3akKperuieHue Hu
yrayOJieHue TMOJYyYEHHBIX 3HAHWM, YMEHHM W HaBBIKOB BO BpeMsl JIEKIIUH U
npakTuyeckux 3aHatuil. CamocrosiTenbHass padoTa TPOBOAUTCS C  IEJBIO
3aKpEIUICHUsT U COBEPIICHCTBOBAHUS OCBAMBACMBIX KOMIICTCHIIUM, MpEAroaraert
COYETAHME CAMOCTOATEIBHBIX TEOPETHUECKUX 3aHATUH U  CaMOCTOATEIbHOE

BBIIIOJTHCHUC ITPAKTUYCCKHUX BaﬂaHHﬁ, OIIMCAHHEBIX B pGKOMeHHOBaHHOﬁ JIUTCPATYPC
[1-8].

O ®oHA OIEHOYHBIX CPEICTB JJIsi NPOBeAeHUNA TEKYIIero KOHTPOJIsI
yCIeBaeMOCTH M TMPOMEXKYTOYHOH AaTTecTAlMM MO HUTOraM OCBOEHMS
TUCITUTITTHHBI

®onA OIICHOYHBIX CpPEACTB MO jauciuiuinHe «CXeMOTeXHUKa |
MUKPOTIPOIIECCOPHBIE YCTPOMCTBA B PATUOICKTPOHHBIX CHUCTEMax» MpeHa3HAYEH
JUTSL BBISIBJICHHSI M OIIEHKH YPOBHSI M KadeCcTBa 3HAHUU CTYIEHTOB TO PE3yJIbTaTaMm
TEKYIIEro KOHTPOJS M MPOMEKYTOYHOW aTTeCTallMd IO HTOraM OCBOCHHS
TUCUUIUIMHBI B Buje 3aueta U KP Ha 3 kypce u sk3ameHa Ha 4 kypce.

@DoH/1 OLIEHOYHBIX CPEACTB ISl TEKYIIETO KOHTPOJIS BKIIFOYAET: YCTHBIE OMPOCHI U
TEMbI KypCOBBIX Pa0oT.

VYCTHBIN OMpoC MPOBOMUTCA HA TPAKTUYECKUX 3AHATHUAX C IEITBI0 KOHTPOJIS
YCBOCHUS TEOPETUYECKOTO MaTeprala, u3jaaraeMoro Ha Jiekiuu. [lepedenp Bompocos
OTIpEJIEIISIETCSl YPOBHEM TMOATOTOBKHA YUEOHOW TPYIIIBI, a TAKKE WHIUBUTYATbHBIMU
0COOEHHOCTSIMU OOydJaroruxcsi. Takke yCTHBIM OMPOC MPOBOIAUTCS JUIsI BXOJIHOTO
KOHTpPOJIS IO Bompocam (1. 9.4).

KypcoBas paboTta — aBTOPCKUI Hay4yHO- MCCIIEIOBATEIBCKUN MPOEKT CTYJEHTA,
HaIpaBJICHHBIM Ha BBIPAOOTKY HCCIEIOBATEILCKUX HABBIKOB, OMNbITa PaOOTHI C
HAayYHBIMH  HWCTOYHUKAMHU UM  CO3/JaHME  3aKOHUEHHOTO  CaMOCTOSATEIBHOTO
uccnenoBanusi. OIIEHOUHBIM CPEACTBOM SIBJISIFOTCS BApUAHTHI 3aJ]aHUsI JJIsT KypCOBOM
paboTsi (11.9.3). Hanucanue u 3amnmTa KypcoBoil pabOThI 3aljlaHMpOBaHa Ha 3 Kypce.

[IpomexxyTouHass ~ aTTecTalsi MO  WTOTaM  OCBOCHHUS  JTUCIUTLINHBI
«CXeMOTeXHUKa ¥ MHUKPOMPOIECCOPHBIE YCTPONCTBA B  PaTUOdICKTPOHHBIX
cUcTeMax» MPOBOAMTCA Ha 3 Kypce B popme 3auera u Ha 4 Kypce B (hopMe IK3aMeHa.



OTOT BUJ NPOMEKYTOUHOM aTTECTAlMM IO3BOJSET OLIEHUTh YPOBEHb OCBOCHHUS
CTYJEHTOM KOMIIETEHIMA 3a BECh IEpHUOJ M3YyYECHMsS JAMCLMIUIMHBIL. 3adeT
IPEIOoJIaracT YCTHbIE OTBEThl Ha 3 TEOPETUUYECKUX BOIPOCA, TOTJA KAaK HK3aMEH —
YCTHBIE OTBETHl HAa 2 TEOPETHMUECKHUX BOIIPOCAa M3 IMEPEYHA HK3aMEHALMOHHBIX
BOIPOCOB U NUCBMEHHOI'O PELIEHUS OJHOW 3aJaud U3 NEpeyHs 3K3aMEHAI[MOHHBIX
3ajad.

Onucanue  MIKaJIbl  OLUEHUBAHMS,  HMCIOJB3YeMOW I NPOBEICHUS
IIPOMEXKYTOUYHBIX aTTECTALMN, IPUBEIEHO B II. 9.5.

9.1 EaﬂﬂbHO-peﬁTHHFOBaﬂ OllCHKAa TEKYHIECT0 KOHTPOJSI yCIIE€EBAEMOCTH M
3HAHMM CTYACHTOB

JInst ctyaeHToB 3a04HOM (hOPMBI 00YUEHUS HE UCTIOIB3YETCH.

9.2 MeToauyecKkue peKOMEHJAAllMH MO  TPOBEAEHHI0  MPOUEAYPbI
OLICHMBAHUS 3HAHWI, YMeHHII M HABBIKOB M (MJIHM) ONBITA JAeSATEJbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpOBaHUSA KOMIIETeHIU

Yemuoi onpoc: NpCAHAa3HAYCH JIA BBIABIICHHA YPOBHA TCKYIIICTO YCBOCHMA
KOMHCTGHHI/Iﬁ 06yqa}oumMc;1 IO MCPC U3YUCHUA JUCIHUILIINHBI.

Kypcosaa paboma:. npeaHazHaueHa i1 3aKpEIUICHHWs 3HAHUM, YMEHHA U
HAaBBIKOB 110 MaTepUalTy JUCIUIUINHBI.

3auem, 3K3ameHn: TIPOMEKYTOUHBIH KOHTpPOJb, OLEHUBAIOIINM YPOBEHb
OCBOCHHMSI KOMIIETEHIMH 32 CEMECTP U 3a BECh NEPUOJ] U3YUECHUS AUCLIUIUINHBI.

9.3 Tembl KypcOBBIX Pa6oOT (IPOEKTOB) MO JUCIHUITIHHE

[Ipyu wu3yyeHun AUCUUILIMHBI «CXEMOTEXHMKA W MHUKPOIPOLECCOPHBIC
YCTPOMCTBA B PATUOAIEKTPOHHBIX CHUCTEMax» BBIMOJIHSAETCS KypcoBasi paboTa
«IIporpammMupyemMbiil KOHTPOJUIEP PAAUOIIOKATOPAY.

WcxonHbie naHHbBIE AJI BBHITTOJIHEHHS] KypCOBOM paOOThI OMPENESIOTCS UCXOS
U3 HOMEpPA 3aYETHOM KHMXKKHA CTYIEHTAa WM TOPSAKOBOIO HOMEpa CTYyJIEHTa B
rpynne Mo MnpaBujiaM, U3JI0KECHHBIM B METOAWYECKHUX YKA3aHUAX IO BBINOJHEHUIO
KypCOBOM pabOThI.

9.4 KoHTpoJIbHBIE BONPOCHI ISl NPOBEJAEeHMS] BXOJHOI0 KOHTPOJIS
OCTATOYHBIX 3HAHUH MO 00eCIeYNBAIOIIUM JUCHHIINHAM

TecToBble 3a1aHMsl s BXOJHOIO KOHTPOJI 3HAHUU COCTABIISIOTCS MO TEMam
(IMIaKTUYECKUM €IMHULAM) HM3y4aeMbIM Ha OOECHEeUMBAIOIIMX AMCUUIUIMHAX U
HEOOXOJUMBIX  JJIsl  YCHEIIHOTO TOHMMAaHHS W OCBOGHHUS  JAMCUHUIUIMHBI
«CXeMOTeXHUKAa M MHUKpPONPOLECCOPHBIE YCTPOMCTBA B  PaJUO3IEKTPOHHBIX
CUCTEMAX.



Huske mpuBeaeH NMpUMePHBIH IepedeHb TeCTOBBIX BOMPOCOB [ MPOBEIEHHS
BXOJHOTO KOHTpoIs. Kimroum K Bompocam, pa3OMTBIM IO BapHAaHTaM, XPAHATCSA B
Tarnke yueGHO-MeTOANYECKOro KOMIUIeKca o AUCIUILTHHE Ha Kadepe.

1 Hatigure [(x3 + 3sinx)dx.

X4-
A)E—3cosx+C.
4
B)X:—Scosx+(C1+3C2).
4
B)X:+3cosx+(%+362).
X4 C2
F):—3cosx+(61 +?).
2 Haﬁz[HTef( 4 —8) dx.

cos?x
A)>sinx — 8 + C.

b) 2sinx — 8 + (C; — 8C,).
B) tgx — 8x + (C; + 8C,).
I') ctgx — 8x + (C; + 8C,).

o dx
3 HaI/II[I/ITG f (m) dx
A) tgx — ctqx + C.
b) tqx + ctgx + C.
B) X — £ 4 (€, + Cy).
D)+ 24 (€ +Cy).
4 Haiigure [ cos?x dx.
A) _sian +C.

4
B) 22 4 .

sin2x
4 .
B) X sin2x
2 4
1_,) 2£+sm2x+cl
5 yKa)KI/ITe, KaKou W3 MNPUBCACHHBIX HWIKC CTCIICHHBIX PsAAOB COOTBETCTBYCT

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

+C.

()" x-1)"

A) + ...+ +...
1 2 24 3( 1)11—1 2n-2 n
X X - X
TR TR
2 n
B)1+£+x_+...+x_+...
12 n!
_x_3 x_S_ (_1)n—1x2n—1_|_
Dx=-5+75 t oy

6 Vkaxure, Kakoil W3 NPHUBEICHHBIX HUKE CTEHEHHBIX PSJOB COOTBETCTBYET
¢yukuuu f(x) = sinx.
x-1  (x-1)?  (x-1)3 D" (x-1)"
A) — + SO St il Gt Ol
1 2 3 n

ERE S SN G e S
)1 2!+4! T (2n-2)! T

+ .-



2 n
x X x
B)l+=+=+4 - +=—+-
1! 2! n!
3 5 n-1,.2n-1
X X D" x
Dx——+=——+——"—
3! 5! (2n-1)!
VKaxure, Kakou Hu3 IMPUBCACHHBIX HHKXC CTCIICHHBIX PAJI0B COOTBETCTBYCT

byukuuu f(x) = cosx.

x=1 (x-1)?  (x-1)3 . D) (x-1)"

A) + et + e
1 2 24- 3( 1)11.—1 2n-2 n
X X - X
Dl-o+ gty T

2 n
B) 1 +£+x_+...+x_+...
1 2 nl
x3 xS (_1)n—1x2n—1
Dx=-3+3 + (2n-1)!
VKkaxuTe, KakoW W3 TPUBEACHHBIX HIKE CTEICHHBIX PSIOB COOTBETCTBYCT
dyukuuu f(x) = Inx.

x=1 (x—1)? n (x-1)3 _ D" (x-1)"

A) et + e
1 2 24 3( 1)7’1.—1 2n-2 n
X X - X
b1 Tt e Tt ey

2 n
B) 1+ 44 b=t
(-1 1x2n1
(2n-1)!

BhIUKCIIHTE KOMIUIEKCHOE COTPOTHBIEHHE MACCHBHOTO IBYXIIONIOCHHKA Z,
eCTH W3BECTHO, UTO KOMIUIeKCHoe Hampsokenme U = (80 + j60)B, a
KOMITIEKCHBIH Tok | = (24 — j7) A.

A) (3,33 —j8.57)0m.

B) (104 + j53) Om.

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

T) (140 + j17)Om.

x3 x5
F)X—E-l-a—"'-l-

10 Beryuiciinte KOMIUJIGKCHOE COMPOTHBIICHWE MACCHBHOTO JBYXIOJNIOCHUKA Z,

eCTM W3BECTHO, UYTO KOMIUIeKCHoe Hampskenne U = (40 +j30)B, a
KOMITIeKCHBIH Tok | = (12 — j9) A.

A) (4,19 +j14,4)0m.

B) (52 +j21) Om.

B) (—3,3+j3,3)0m.

I') (28 +j39)0m.

11 Beiunucnute KOMIUIEKCHOE COMPOTHUBIICHUE MMACCUBHOTO JBYXITOJIOCHHKA Z,

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

A) (4,19 — j14,4)0m.

B) (=2,4 +j3,2) OMm.

B) (3,3 —j3.3)Om.

I') (28 —j39)0m.



12 BbIUKCIINTE KOMIUIEKCHOE CONPOTHBICHHE ITACCHBHOTO JBYXIIONIOCHUKA Z,
€CIId W3BECTHO, YTO KOMIUIEKCHOE HaIpsHKEHUE U= (40 —j30)B, a
KOMILIEKCHbIH Tok | = (12 + j9) A.

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

13 Vkaxure, Kakasg U3 TPUBEICHHBIX HUXKE TIpaQUUEecCKuX 3aBUCUMOCTEH

COOTBETCTBYET JUCKPETHOMY CUTHAITY?

” Ix

il ~ £
‘A‘U‘uf e N

A) b) B) )
14 VxaxuTre, Kakasg U3 TMPUBEICHHBIX HUXKE TpaPUUecKuXx 3aBUCUMOCTEH
COOTBETCTBYET BUAUOUMITYJIbCY?

Mg~ L
i - N

A) b) B) )
15 VkaxuTe, Kakasgs U3 TPUBEICHHBIX HUXKE TpaPUUECKuX 3aBUCUMOCTEH
COOTBETCTBYET TAPMOHUYECKOMY CUTHAITY?

M.~ L
tﬂxuxg - N

” Ix

A) b) B) )
16 Vkaxure, Kakasg U3 TPUBEICHHBIX HUXKE TIpaQUUEecCKuX 3aBUCUMOCTEH
COOTBETCTBYET PAIMOUMITYJIECY?



| /\\//\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 OTHOCHUTCSA 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
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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

° % o % 2401" o)~ L
° N I N 1

‘— b
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Ve —1

A)6A. B)6,8A. B)ISA. I)17A
24 Onpenenute mMoKa3aHue Mpuodopa

5 2 600 1500
0 2 540—\’\,_ / 300
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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 Omnpenenure aMIUIUTYAHOE 3HAYCHHWE CHUTHaIA, M300paKEHHOIO Ha HJKpaHe
ocrsuiorpada.



A)6MB. b)12MB. B)3B. I)6B.
27 Onpenenure 4acTOTy TapMOHMYECKOTO CUTHala, M300pa)KEHHOTO Ha JKpaHe
ocrsuiorpada.
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28 Ompenenure 4acTOTy TapMOHUYECKOTO CHTHala, M300paKEHHOTO Ha JKpaHe
ocrsuiorpada.
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29 VkaxxuTe TMOTEHIUadbl Ha  OJEKTPOJax  OHWIOJSIPHOTO  TPaH3UCTOPA,
o0ecreunBaoIIre ero paboty -E AKTUBHOM pEXHUME.
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30 YkaxxuTte TOTEHIMAIBI HA  DJEKTpoAax OWIMOJSPHOTO  TPAH3UCTOPA,
o0ecIeunBaroIIe ero padboThl B PEKHUME HACHIIIICHUS.
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31 Vkaxure [IOTCHO M AJIbl Ha QJICKTpOodax ITI0JIEBOT'O TPaH3UCTOpAa C

YOPABIAIONIMM P-N MEepexo/ioM, obecnedynBaromme ero paboThl B pexUME
YCUJICHHUS.
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32 YKkakATe TOTCHIIMAIBI Ha  OJJEKTPOJAaxX  TOJIEBOTO  TPAH3UCTOpa €
YIOPaBISAIONIUM P-N TIEpexo/IoM, OOecreyuBaronme ero padboTy B PEXHUME
OTCEYKH.
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33 [lepeBennte ynciao 451y B 4YACIIO, IPEACTABIEHHOE B BUAE X (g).
A)2D. B)55. B)45. T)1000101
34 IlepeBennte uncio 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 TEXHMYECKOTO COCTOSSHHUS 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 TPHU KPATKOCPOYHOM TUIAHUPOBAHUU W OMpPEICTICHUE
PaIMOHAIBHOTO PEIICHUS.



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

I') OGyuenue u arrecTanus 00CIy)KMBAIOIIEr0 MePCOHaIa 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 TEXHHMUYECKOTO COCTOSIHUSI M  OCTAaTOYHOrO 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 TMPH KPATKOCPOYHOM IJIAHUPOBAHUHU M OIpEAeTcHHE
paIOHAIBHOIO PEILICHUSI.

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

I') O6yuenue u aTTecTanus 00CITy>KUBAOIIEr0 EPCOHANIa CIIEIUAIUCTOB.

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

A) IlpoBepka TEXHMUECKOTO COCTOSIHUSI M  OCTaTOYHOTO 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 MpPH KPATKOCPOUHOM IJIAHUPOBAHUU M OIpe/esicHUEe
palOHaIBHOIO PEIIECHUSI.

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

I') OGyuenue u arrecranus 00CIyKMBAIOIIIETO MePCOHAIA CIICIIUATUCTOB.

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

A) TlpoBepka TEXHMYECKOTO COCTOSHMS M 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 MPH KPATKOCPOUYHOM IITAHUPOBAHUU U OIpe/eiieHUEe
paIMOHaIBHOIO PEIICHUSI.

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



I') OGydenne u arrecTaiys 00CITy)KMBAIOIIETO MePCOHAIA CIICIIUATTUCTOB.

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. Jlns omnenuBaHust cHOPMHUPOBAHHOCTH KOMIIETEHIIMM oOyuaromerocs Ha
WHTEPAKTUBHBIX JIEKIIMOHHBIX M MPAKTHYECKUX 3aHATUAX ¢ mnomouisto BPC

UCIIOJIb3YETCSI METOAMKA IIPUBEICHHAS B HIKECIIEYIOIIEeH Ta0ImLe

Kpurtepuu

IToka3zaTenu

OnucaHue MKaJIbl OIICHUBAHHA

3HaTh:

- OCHOBBI U 0COOEHHOCTH
9KCIUTyaTallly anmapaTypebl,
MTOCTPOCHHOM Ha 0aze
aHaJIOrO-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 YHCIIE 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.XapaKTepUCTUKH LKA OLEHUBAHUS KypCOBOM pabOThl MOKa3aHbl B TAOJHIIE,

HpHBGI[CHHOﬁ HHUIKC!

HanMmenoBaHue 3Tana MakcuManbHOe [ITkaia orieHUBaHUS
BBITIOJTHEHHUS KYPCOBOM KOJHNYECTBO
paboTHI OaioB
Otanl. Beimaya 3aganns Ha
KYPCOBYIO paboTy
Otam 2. Pacuer 10

XapaKTEPUCTUK CUTHAJIA

Oran 3. Pacuert

1-2 Oaira cHUMAKOTCA 3a

10 KKTyI0 HEOPEKHOCTh
XapaKTEPUCTHUK LIENH
(HETOYHOCTH) TOMYIIEHHYIO TTPU
Oran 4. Pacuer pe3synbrara
pacyeTe XapaKTepUCTHUK
MIPOXOXKIECHUS CUTHAJIA Yepe3 10
1ETIb
Oran 5. CocraBneHue 1-3 6anna cHuMaroTcs 3a
MACbMEHHOIO OTYETa KXKIYI0 HEOPEKHOCTD
20 odopmiieHUs 0T4eTa, 1-2 Oaia
CHUMAIOTCS 32 KaXKIYIO
HEOPEKHOCTh OPOPMIIEHUS
HCITOJIb30BAaHHBIX HCTOYHHKOB
Ortan 6. [Togroroska 5 6ayIoB CHUMAIOTCS 32 KaXKIYIO
AIEKTPOHHBIX (hariioB omuOKy MoaenupoBaHus, 1-2
pEe3yJIbTATOB MOAECIUPOBAHUS 10 OaJiyia CHUMAIOTCS 32 KaXIYI0
HEOPEKHOCTH O(POPMIICHUS
CKPHUIITOB ¥ CKAHOB ITPOTPaMM
3a KaxKJIbIii TPOCPOYEHHBIN IEHb
CBOEBPEMEHHOCTh a8 pOChoT A
10 0 HEYBAKUTEILHON PUINHE
MPEICTABIICHUS] MAaTEPUATIOB
cHuMaeTtcs 1 6amny.
HToro BhINOJIHEHUE KYPCOBOM 70
paboThI
5 6aoB — UCCNEI0BATEIbCKUI
XapakTep; 5 6ayoB —
aKTyaJbHOCTb padoTh; 10
OaJIJIOB — OTBETHI HA BOIIPOCHI
o YETKHUE, SICHBIC U MOJHBIC; 5
3amuTa KypcoBOi paboThl 30
OaJIJIOB — CHUCTEMHAsS
WHTEPIpPETALUs MOTYYCHHBIX B
KypCOBOM paboTe pe3yJIbTaToB; 5
OaJIJIOB — rPAMOTHOE BEJICHUE
MOJIEMHKH.
Bcero o kypcoByto paboTty 100




Haumenosaunue »Tama MaxkcumanbHOE [IIxana oneHuBaHus
BBITIOJIHEHUS KypPCOBOM KOJIMYECTBO
paboTHI OaioB

IlepeBoj 6a/1510B 0AJIJILHO-PEUTUHIOBOM CHCTEMBI B OLIEHKY
0 «aKkaJjeMHu4YecKo» miKaJje

KoauuecTBo 6am10B no bPC Onenka (1Mo «akageMu4ecKon»
mKaJe)
90 u Goiee 5 — «OTIUYHO»
75+89 4 — «xopomo»
60+74 3 — «YZIOBJIETBOPUTEIHHOY
Menee 60 2 — «HEYJOBJIETBOPUTEIHHOY

Ecnu oOyuaromuiics 3a 3amurty KypcoBod paboThl nmoayuns Mmenee 10 6anios,
TO ATa OIIEHKA MpPUpaBHUBAETCS K HYJI0. B 3TOM ciyuae kypcoBas paboTa MOJJICKUT
noBTOpHOM 3amute B ycranoBieHHoM CIIOI'YT'A nopsinke.

3. MakcuManbHOE KOJIMYECTBO OAIIOB, MOJYYEHHBIX KaK 3a 3a4€T, TaK U 3a4eT
¢ oneHkoi — 30. MuHUMaIbHOE (3a4eTHOE) KOJMYECTBO 0AJLIOB («3aueT cian») — 15
OaIJIoB.

HeynoBieTBOpUTENBHOM CIa4eil KaK 3a4eTa, TaK M 3a4€Ta C OLEHKOW CYMUTACTCS
orleHka MeHee 15 OamnoB. Ilpu HEymOBIETBOPUTENIHHOM cladye 3adyeTa W 3auera C
OIICHKOW WJIM HESIBKE TI0 HEYBXKUTEIIBPHON MPUYWHE KaK 3a4deTa W 3a4eTa ¢ OIEHKOU
9K3aMEHAIMOHHAs COCTABIISIONIAs IPUPABHUBACTCA K HYIO. B 3TOM citydae cTyaeHT
B yctaHoBiieHHOM B CIIOI'Y I'A mopsiake 00si3aH nepeciarh 3a4er.

Ornenka 3a 3a4eT BBICTABIISIETCS KaK CymMMa HaOpaHHBIX OaJIJIOB 3a OTBETHI HA
Tpu Bompoca Owiera. OlleHKa 3a 3a4eT C OIICHKOM BBICTABISIETCA KaK CymMma
HaOpaHHBIX 0AJIJIOB 32 OTBETHI HA JIBA BOMpPOCa OWIIeTa U 3a PEIICHHE 3a/1a4H.

OTBeThI Ha BOMPOCHI OWJIETA TIO Pe3yJibTaTaM CeMECTpa (WM BCEH JUCITUTIIMHBI
JUTSI DK3aMEHa) OIIEHUBAIOTCS CIICTYIOITIM 00pa3oM:

— [ bann. OTCYTCTBUE MPOACMOHCTPUPOBAHHBIX 3HAHWW M KOMIICTCHIIMI B
paMkax oOpa3oBaTeILHOTO CTaHAapTa (HET OTBETA Ha BOMPOC) MJIM OTKA3 OT OTBETA,

— 2 6anna: HET yIOBJIETBOPUTEIHLHOTO OTBETa Ha BOMPOC, AEMOHCTpPAIIUS
dbparMeHTapHBIX 3HAaHWKW B paMKax o00pa3oBaTELHOTO CTaHJIApTa, HE3HAHHE
JICKIIMOHHOTO MaTepuaa,;

— 3 obanna: HET YIOBJICTBOPUTEIHLHOTO OTBETa HA BOIPOC, MHOIO
HABOAIINX BOMPOCOB, OTCYTCTBHE OTBETOB IO OCHOBHBIM IIOJIOKCHHSM BOIIPOCA,
HE3HaHHE JIEKIITMOHHOTO MaTepuaa;

— 4 6anna: OTBET YIOBJICTBOPUTEIBHBIN, OIEHUBACTCS KaK MHUHUMAJILHO
HEOOXOJMMbIC 3HAHUS TIO BOMPOCY, MPU ITOM IMOKA3aHO XOTS Obl MHUHHMAIHHOE
3HAaHHWE BCEX pa3lieJIOB BOIpPOca B Mpejenax JICKIMOHHOro martepuana. [Ipu 3tom



CTYIIEHTOM JEMOHCTPUPYETCS  JOCTAaTOYHBIA O00BEM 3HAHMA B  paMKax
00pa30BaTENHLHOTO CTAHIAPTA;

— 5 6annos: OTBET yIOBJICTBOPUTEIBLHBIN, TOCTATOUHBIC 3HAHUS B 00BbEMe
y4eOHOW TpOorpaMMbl, OPUCHTHPOBAHHBICE HAa BOCHPOU3BEICHHUE; HCIIOJIb30BAHUE
HAyYHOW (TEXHHYECKOH) TEPMHUHOJIOTHUH, CTHWJIMCTUYCCKH TPAMOTHOE, JIOTHYECKU
MPAaBUJILHOE M3JI0KEHHUE OTBETA Ha BOTIPOCHI, YMEHHUE JIeTIaTh BBIBOIBL;

— 6 6annos: OTBET YIOBJICTBOPUTEIBHBIA, CTYJEHT OPHUCHTHPYETCS B
OCHOBHBIX acCIleKTaX BOIMPOCa, AEMOHCTPUPYET TMOJHBIE U CHCTEMAaTU3UPOBAHHBIC
3HAaHHS B 00BEME yUueOHOM MPOTpaMMEI;

— [ 6annos. OTBET  XOPOIIM, HO  CTYIEGHT JEMOHCTPUPYET
CHUCTEMATU3UPOBAHHBIC, TIIyOOKHE W TIOJHBIC 3HAHHS IO BCEM pasjaeiiaM y4eOHOU
MIPOTPaMMBbI, HO TPEOOBATKMCH HABOISAIINE BOIIPOCHI;

— 8 b6annos: OTBET XOPOIIH, OTBETOM JIOCTATOYHO OXBAau€HBI BCE pa3/ieibl
BOIPOCA, €AMHUYHbIE HABOJSIINE BOIMPOCHI, CTYJAEHT JIEMOHCTPUPYET CIOCOOHOCTH
CaMOCTOATENLHO PeIIaTh CIOXKHBIE MPOOJIEMbI B paMKaxX Y4eOHOU MPOrpaMMbl;

— 9 6annog: cucreMaTU3UpPOBaHHbIC, TITyOOKHE U TIOJIHBIE 3HAHUS MO BCEM
paszenam yuyeOHOM MporpaMMBbl; CTYJIEHT JEMOHCTPUPYET CIIOCOOHOCTH;

— 10 6annos: OTBET Ha BOIPOC IMOJIHBIA, HE OBUIO HEOOXOJUMOCTH B
JOTIOJTHUTEBHBIX (HaBOIAIIUX BOIIPOCAX); CTYJIEHT MOKa3bIBAECT
CUCTEMATU3UPOBAHHbIC, TJIyOOKHE U TOJHBIC 3HAHHUS IO BCEM pasjeiaM y4eOHOU
MPOTPaMMBbI, CaMOCTOSITEIBHO W TBOPYECKH pEMIaeT CJIOXKHBIE TPOOJIEeMbl B
HECTaHJAPTHON CUTYyallMHM B paMKaxX y4eOHOW IPOrpaMMBbl, a TaKXKe AEMOHCTPUPYET
3HAHMS 10 TTPOOJIeMaM, BRIXOASIINM 3a €€ TPE/ISIb.

4.Pemenue 5K3aMEHAIIMOHHON 3a/1a4M OIEHUBACTCS CIEAYIOIUM 00pa3oM:

— 10 6annos: 3ananme BeMoigHeHO Ha 91-100 %, pemeHue W OTBET
aKKypaTHO OGOpPMJICHBI, BBIBOJABI OOOCHOBAaHBI, JaHa MpPaBWIbHAsS H TOJTHAS
UHTEPIIPEeTalys BbIBOJIOB, CTYJIEHT apryMEHTHPOBAHHO OOOCHOBBIBAET CBOIO TOUYKY
3peHUSs, YBEPCHHO U NMPABUIIHHO OTBEUAST HA BOIIPOCHI MTPETIOaBATEIIS;

— 9 6annoe: 3ananue BeimosiHeHO Ha 86-90 %, pelnieHre u 0TBET aKKypaTHO
oopmiteHbI, BBIBOABI OOOCHOBaHBI, JaHA TpPaBUIbHAS W IIOJIHAS HWHTEPIPETAIUSI
BBIBOJIOB, CTYJEHT AapryMEHTHUPOBAHHO OOOCHOBBIBAET CBOIO TOYKY 3pEHMUS,
MIPABIJILHO OTBEYACT HA BOMPOCHI IIPEITO1aBaATEIIS;

— &8 bannos: 3ananue BbIMoiHEeHO HA 81-85 %, X0/ perieHus: mpaBUIIbHBIH,
HE3HAYUTENbHBIC TOTPEITHOCTH B OQOpMJICHWH, TpaBUIbHAs, HO HE IOJIHAs
WHTEPIIPETalns BBIBOJIOB, CTYACHT JaeT MpaBWIbHBIC, HO HE TOJHBIE OTBETH Ha
BOTIPOCHI TIPETIOAaBATENsl, UCIIBITHIBAET HEKOTOPHIE 3aTPYAHCHUS B MHTEPIPETALUN
MOJIy4EHHBIX BBIBOJIOB;

— 7 bannos: 3ananue BbinojiHeHO Ha 74-80 %, X0 peuieHus: npaBUIIbHbIN,
3HAYUTENbHbIC TMOTPEIIHOCTH B O(GOPMIICHWM; TpaBHIIbHAs, HO HE IMOJIHAS
WHTEPIIPETANAS BBIBOJIOB, CTYACHT JacT IMPaBWJIbHBIC, HO HE TOJHBIC OTBETHI HA
BONIPOCHI  TIPEIIOJIaBaTess,  HWCIBITBIBACT  OMPEACIICHHBIC  3aTPyJHCHHS B
WHTEPIIPETAINH TTOJTyUYESHHBIX BBIBOJIOB,

— 6 oOannog: 3agaHMeE BBIIOJIHEHO 66-75%, mNoAXox K PELICHUIO
NPaBUIbHBIN, €CTh OMMUOKH, O(OPMIICHHE C HE3HAYUTEIHLHBIMU MOTPEUTHOCTIMH,



HETOJIHAST WHTEPIIPETAIs BHIBOJOB, HE BCE OTBETHI HA BOIPOCHI MPETOIABATENS
MpaBWIbHBIC, HE CIIOCOOCH HHTEPIIPETUPOBATH MOTYUYCHHBIC BBIBOJIBI;

— 5 bannos: 3amanue BbBINIOTHEHO Ha 60-65 %, moaxom K peHIeHUIo
MPaBWIbHBIA, €CTh OIMIMOKH, 3HAYWUTEJbHBIC MOTPEHTHOCTH MpU OGOPMIICHUHU, HE
MOJTHAsE WHTEPHpETalusi BBIBOJAOB, HE BCE OTBEThI Ha BOIMPOCHI MPENoaBaTeIIs
MpaBWIbHBIC, HE CIIOCOOCH HHTEPIIPETUPOBATH MOTYUYCHHBIC BBIBOJIBI;

— 4 o6anna: 3agaHue BBITIOMHEHO Ha 55-59 %, moaxox K peIIeHHUIo
MPaBUJIBHBIA, €CTh OIMMOKH, 3HAYUTEIbHBIC MOTPENIHOCTH TpU OPOPMIICHUH, HE
MOJIHAsE WHTEPIpPETaIis BBIBOJIOB, HE BCE OTBETHI HA BOIPOCHI IPEMOIaBaTEIIs
MIpaBUJIBHBIC, HE CITIOCOOEH MHTEPIPETUPOBATH TIOJTYICHHBIC BEIBOIBI;

— 3 6anna: 3amaHue BBIMONHEHO HA 41-54 %, pelieHue coaep uT rpyonie
OmnOKHA, HEaKKypaTHOe oQopMIcHHE palOThl, HEMPABWIbHAS HHTECPIPETAIINS
BBIBOJIOB, CTY/ICHT JIa€T HEMPABUIIHLHBIC OTBETHI HA BOMPOCHI ITPETIO1aBATEIIS;

— 2 6anna: 3ananue BeimojiHeHO Ha 20-40 %, pereHrue COAepKUT rpyobie
omuOKH, HEaKKypaTHOe oQopMIIeHHE paOOThI, BBIBOABI OTCYTCTBYIOT; HE MOXKET
IIPOKOMMEHTHPOBATh X0 pEIISHUS 3aJ1auH, JaeT HEeMPaBUIbHBIE OTBETHI Ha BOMPOCHI
IpernoaaBaTers;

— 1 6ann: 3amanne BBITIOTHEHO MeHee, yeM Ha 20 %, pelieHue CoaepKuT
rpyObIe OIMMUOKH, CTYJICHT HE MOXKET NMPOKOMMEHTHUPOBATh XOJI PEIICHUS 3a7a4H, HE
crioco6eH chopMyIMpOBaTh BBIBOJIBI 11O padoTe.

9.6 TunoskIe KOHTPOJIbBHBIC 3a/ITaHUA MJIA MPOBECACHUHA TEKYIICI0 KOHTPOJIA
H HpOMe)KyTO‘{HOﬁ arrecralmu 1o uToramM Oﬁy‘-leHl/Iﬂ o AMCIOMIIJIMHE

IIpumepHBbIi epeYeHb TEOPETHYECKUX MPOrPaAMMHBIX BOIIPOCOB
BBIHOCHMMBIX HA 3a4eT mocJje udydenus Paznena 1. Ananorosas u uudposas
CXeMOTEeXHHUKA:

1 OnepauuoHHBIE YCWIHTENIH YCTPOMCTBO W NpuHUMN jeuctBusa. Jlaiite
ONpENEIICHNE OINEPAlHMOHHOMY YCWIMTENH. llepeuncnure ero CBOWCTBA, YKaXKWTE
0o0NacTh MNPHUMEHEHUS] M OCOOEHHOCTH HKCIUTyaTtanuu. I300pas3ute yCIOBHOE
rpadguueckoe 0003HAUEHUE OMNEPALMOHHOTO YCWIHMTENISI U PACKPOWTE CMBICH
0003HaueHu Ha HeM. PackpoiiTe 0COOEHHOCTh MUTAHUS OMEPALMOHHOIO YCHIIUTENS
U YKaQXHUTE TpeeNbHble 3HaueHUs BenuunH. [losicHuTe, B 4eM COCTOUT OCOOEHHOCTh
IKCILTYaTAlMK ONEPAMOHHBIX YCHIIUTEEH.

2. OCHOBHBIE IKCILTYyaTAlIMOHHO-TEXHUYECKUE XapaKTEPUCTUKH ONEPALMOHHBIX
ycunurener.  Packpollte  NOHATHE  CIEOYIOIIMX  OCHOBHBIX  XapaKTEPUCTHUK
OTNEPAIOHHOTO YCHJIMTENS: KOA(PQGUIUEHT YCWICHHS, 4YacTOTHAas KOpPpEKLus,
BXOJIHO€ COIIPOTUBJIEHUE, BBIXOJHOE COINPOTHUBIICHHE, PA3HOCTh BXOJHBIX TOKOB,
HaIpsHKEHUE CMENICHHS], CKOPOCTh HapacTaHUs BBIXOJHOTO HAMPSKEHUS. Y KaXKUTE, B
KAaKUX CIy4asX KaK[bIi U3 NepeuncICHHBIX MapaMeTPOB ONEPALIMOHHOTO YCUIUTEIS
OKa3bIBa€T CYIIECTBEHHOE BJIMSHUE Ha PabOTOCHOCOOHOCTh ABUALIMOHHOTO
PaaMO3JIEKTPOHHOTO 000PYI0BAHMUS.

3. CXeMOTeXHHMKa ONEpPalMOHHBIX yCUIUTENEeH. ba3oBble  BKIHOYEHUS
OMEpallMOHHBIX YCUJIUTENEH, OCOOEHHOCTH HX 3KCIulyaTauuu. MHBepTHpyromui
YCWINTEIb Ha ONEPAllMOHHOM  ycuiuTene. Hadeprure NpUHUMIHAIBHYIO



AIIEKTPUYECKYIO CXEMY, IOSCHUTE HA3HAYEHUE 3JIEMEHTOB, OINMILIWTE IMPUHLHII
paboThl, MOKAXXUTE ITyTHU MPOTEKAHUSI TOKOB, 3aMUIINTE MATEMAaTUYECKOE BBIPAKEHUE
JUISL TEOPETUYECKOro pacueta koddduuuenrta ycunenus. [lepeuncnure 10cToMHCTBA
U HEJOCTaTKM HWHBEPTUPYIOILErO YCWINTENS. YKaXure 00JacTb HPUMEHEHUs U
0COOEHHOCTH dKCILTyaTaluu.

4 CxeMOTEXHHKAa ONEpPALMOHHBIX ycwiuTene. ba3oBble  BKIIOUEHUS
OIEPAIIMOHHBIX YCWINTENEH, 0COOEHHOCTH MX JKcIUTyaTauuu. HemHBepTHpyromui
YCWINTEIb Ha ONEPAllMOHHOM  ycuiuTene. Hadeprure NpHHIMIHAIBHYIO
AIEKTPUYECKYIO CXEMY, IOSCHHTE HAa3HAYEHUE BJIEMEHTOB, OIMILIWTE MPUHLHIT
paboThl, MOKAXKUTE ITyTH MPOTEKAHUS TOKOB, 3aIUIINTE MaTEMAaTUYECKOE BBIPAKEHUE
JUISL TEOPETUYECKOro pacueta koddduunenta ycunenus. [lepeuncianre 10cTOMHCTBA
Y HEJOCTAaTKHM HEMMHBEPTUPYIOUIETO YCHIUTENSA. YKaXUTE 00JacThb MPUMEHEHUS U
0COOEHHOCTH AKCILTyaTaluu.

S Hurerparop Ha onepauMoHHOM ycunurene. [loscHuTe  OCHOBHOE
(YHKIIMOHAJIBbHOE Ha3HaueHWe HHTerparopa. HauepTure cxemy 3IEKTPUUYECKYIO
IPUHIUINAIBHYIO, ONUIIUTE HA3HAYEHUE IEMEHTOB U HAUEPTUTE CUTHAJ Ha BBIXOJIE
CXeMbl IIpM 3aJlaHHOM CHUTHaJle Ha ee Bxoje. IlpuBenure OCHOBHBIE
DKCILTYyaTAlMOHHO-TEXHUYECKUE XApaKTEPUCTUKHU ONKCBIBAEMON CXEMBI.
[lepeuncinre TOCTOMHCTBA M HENOCTAaTKH CXEMbl MHTETpAaTopa Ha OINEPalMOHHOM
YCWINTENE II0 CPaBHEHUIO CO CXEMOM HMHTErparopa Ha MACCUBHBIX 3JIEMEHTaxX.
Vkaxure, B KaKUX pPAAUOTEXHUYECKUX CHCTEMaX TIPAXKJAHCKOM aBUALUU
MPUMEHSIOTCSI HHTETPaTOPhl HA ONEPALIMOHHBIX YCUITUTEISIX.

6 OYHKIMOHAJIbHBIE 3JIEMEHTHI U YCTPOICTBA HA OMEPALMOHHBIX YCHIIUTEIAX.
WurerpupoBanue u quddepenurponanue. IlosicHuTe npuHUKN paboThl HHTErpaToOpA.
HauepTuTe mpuHIMMUATBHYIO JEKTpHUEcKyo cxeMy RC-umHTEerpatopa u mosiCHUTE
OpyUHIMO ee padoTel. HauepTuTe NPUHIUNHUANBHYIO SJEKTPUYECKYIO CXEMY
MHTErparopa Ha ONEPALMOHHOM YCHUJIMTENE, IOSCHUTE HA3HAYEHHE HIIEMEHTOB,
ONMUILINTE MPUHUUI PaOOThI, YKKUTE MyTH TMPOTEKAHUS] TOKOB. 3alMIINATE
MaTeMaTUYeCKUE  BBIpAXEHUS s  NepeJaToyHod  (QyHKUMU  MHTErparopa.
[lepeuncnure JOCTOMHCTBA M HEAOCTAaTKH, YKaXUTE€ OCOOEHHOCTH JKCIUTyaTalluu
pPazivodJIEKTPOHHOTO 000PYI0BAaHUS C UHTErPATOPaMHU CUTHAJIOB.

7 OYHKUHMOHAIBHBIE DJIEMEHTHl U YCTPOMCTBA HA ONEPALMOHHBIX YCUIIUTEIISIX.
WUnrterpupoBanne u  auddepenmupoanne. [loscHure mpuHIUMOD  pabOTHI
mupdepenunaropa. HadepTuTe nNpUHIMOHANBHYIO 3JeKTpuueckyro cxemy RC-
muddepeHnraropa U NOSICHUTE MPUHLMI ee padoThl. HauepTure mpuHIMIHAIBHYIO
ANEKTPUUECKYIO cxeMy aud@epeHnmaropa Ha OnepalioOHHOM YCUIIUTENE, MOSICHUTE
HA3HAYEHUE DBJIEMEHTOB, OMMILIUTE MPUHIUI PaOOThI, YKAKHUTE MYTH MPOTEKAHUS
TOKOB. 3aluIIMTe MaTeMaTHYEeCKUE BbIPAXKEHUS IS MepeJaTOuHON (DYyHKIMU
mupdepenunaropa. Ilepeuncnaure  AOCTOMHCTBA W HEJOCTATKH,  YKaXHUTe
O0COOEHHOCTH AKCILTyaTalNH PaaAMO3JIEKTPOHHOIO 00opyI0OBaHUs C
nuddepeHnmaropaMu CUTHAJIOB.

8 AHaJIOroBbIE KOMITAPATOPHI. Y CTPOMCTBO U MPUHIIUI AEHCTBHS KOMITAPATOPOB
HanpspkeHus.  Jlaiite  ompenesieHWe  aHaJoOroBOMYy KOMIAparopy. 3aluILHTe
MaTEMaTUYECKYyI0 MOJENb, OIKCHIBAIOIIYI0 MPUHUUII JEHCTBHUS AHAJIOTOBOIO
komnaparopa. M3o0pasure ycinoBHOe rpaduueckoe 0003HAUEHHE aHaJIOrOBOTO



KoMIapaTopa. HauepTuTe ynpoUmIEHHYIO CTPYKTYPHYIO 3JIEKTPUYECKYIO CXEMY
KoMITapaTopa HanpspbkeHus. ONUIINTEe 3HAYEHUE SJIEMEHTOB U IMOSCHUTE MPUHIIHUIL
paboThl. YKaXUTE TOCTOMHCTBA U HEIOCTATKU aHAJIOTOBBIX KOMITAPATOPOB.

9 AmnanoroBeie kommapatopbl. Kiaccudukanus M NpUMEHEHHE aHaJOrOBBIX
KoMIiapaTopoB. [IpuBenure Kpartkyro KiacCU(PHUKALHUIO aHAJIOTOBBIX KOMIIApaTOpOB
NPUMEHSEMbIX B aBUAIIMOHHOM PpaauO3JIEKTPOHHOM oOopyaoBanuu. IlpuBenute
BApUAHTHl MPUHIUIHUAIBHBIX DSJEKTPUYECKUX CXEM, B KOTOPBIX HCIOIb3YIOTCS
aHaJIOroBble KoMIapaTopbl. ONMUIIMTE NPUHLHUIT pabOThl OJHON HU3 CXEM, MOSCHUTE
Ha3HAYEHHE JIEMEHTOB, BXOAIUX B Hee. [lepeuncianTe 1o0CTOMHCTBA U HETOCTATKA
CXEMBI.

10 AHaJIOrOBBIE KOMIIapaTophl. OKCIUTyaTallMOHHO-TEXHUYECKUE
XapaKTEPUCTUKU AaHAJIOTOBBIX KOMIIApAaTOpOB. PackpoilTe MOHATHE CIETYIONINX
OCHOBHBIX XapaKTEPUCTUK aHAJIOTOBBIX KOMIIAPATOPOB: CONPOTUBIIEHUE B OTKPBITOM,
BKJIFOUEHHOM  COCTOSIHUM, TOK YT€UYKM KaHajua, ObICTpOAEUCTBUE, BpeMs
NEPEKIIOYEHUSI, HOMHUHAJIBbHBIC 3HAYEHHA  [UTAOMMX  HANOPsDKEHUHM,  TOK
noTpeOJeHUsl, MAaKCUMaJIbHO JONYCTHMOE 3HAYEHHE TOKa Yepe3 KOMMYTaTop,
JUana3oH JOMYyCTUMbIX 3HaYEHUI BXOJHOTO (BBIXOJAHOIO) HAMPSIKEHUS. Y KaXUTE, B
KAKUX CIy4asx KaXKIbli U3 IIEPEUYUCIICHHBIX [TapaMETPOB aHAJIOINOBOI0 KOMMYTaTOpa
OKa3blBa€T CYUIECTBEHHOE BIMSHHE Ha PpabOTOCHOCOOHOCTh ABHUALMOHHOIO
PaZMORIIEKTPOHHOTO 00OPY1I0BAHUSI.

11 AHanoroBbie KJIIOYHM. AHAQJIOTOBBIE KIIOYM Ha TOJEBBIX TPaH3UCTOPAX.
[losicauTe, Ui 4Yero  MNPUMEHSIOTCS  aHAJoroBble  Kimouud.  Hauepture
NPUHIUIUAIBHYIO 3JIEKTPUYECKYI0 CXEMY aHaJIOTOBOIO KJI0Ya Ha IOJIEBOM
TpaH3UucTOope 000N CTpYKTYphl. [losicHuTe Puznyeckre mpouecchl, IPOTEKAIOUIUE B
CXeME€ B MOMEHT IMEpEKIIOYEHUs. YKaXKUTe MyTH NpoTekaHus Toka. llpuBenure
OCHOBHBIE  JKCIUTyaTallAOHHO-TEXHUYECKHE  XapaKTePUCTUKH  TEPEUUCIINTE
JIOCTOMHCTBA U HEJTOCTATKHU.

12 Ananoroseie  kmtoun. [lpocrteifmue aHanoroBble KOMMYTATOpPHI  Ha
WHTErpaJIbHbIX MHKpocxeMax. lloscHuTe, I Yero NPUMEHSIOTCS aHAJIOrOBBIE
KoMmyTaTopbl. M3o0pasute ycimoBHOe rpaduyeckoe 0003HAYCHHE MHUHUMYM JBYX
TUIIOB AHAJOTOBBIX KOMMYTaTOPOB Ha MHTETpPalbHBIX MHUKpocxemax. Onummre
npuHLUN paboThl Jr0boro u3 HuUX. [lepeuncnure OCHOBHBIE 3KCIUTyaTallMOHHO-
TEXHUYECKME TMapaMeTpbl  AHAJOTOBBIX KOMMYTAaTOpPOB Ha  HMHTErPAJIBHBIX
MuKpocxemax. I[lepeuncinre JOCTOMHCTBA M HEJOCTATKU. YKaXKUTE€ OCOOEHHOCTH
aBUALIMOHHOTO  PAJUO3JIEKTPOHHOTO  O0OpyAOBaHHUS, B  COCTaBe KOTOPOIO
UCIOJIb3YIOTCSl aHAJIOTOBBIE KOMMYTATOPBI.

13 Ananoro-uudpossie npeodpazoBatenu. [losicHuTe, A1 4ero UCHOJIb3YIOTCS
aHanoro-undposeie mnpeoOpa3zoBarenu. [lepeunciure U packpoilTe OCHOBHBIE
XapAKTEPUCTUKHU aHaJIoro-1U(PPOBHIX npeobdpazoBaresne. Hauepture
NPUHLUNUATBHYIO 3JEKTPUUYECKYI0 CXEMY aHaJIOTO-IIU(pPOBOro MpeodpazoBaTes ¢
napajulebHBIM TpeoOpa3zoBaHueM. Packpoiite Ha3HaueHHE 3JEMEHTOB, NMPUBEAUTE
OCHOBHBIE MaT€MaTHUECKHE BHIPAXKEHUS U OMUILUTE IpUHLIUI padoThl. [lepeuncnure
JIOCTOMHCTBA U HEJIOCTATKHU.

14 Ananoro-uugpossie npeoOpa3zoBatenu. [loscHuTe AN YEro MCMOIB3YIOTCS
aHanoro-uudpossie npeoOpazoBatenu. I[lepeuncnure u packpoiiTe OCHOBHBIE



XapaKTEPUCTHKN aHAIOrO-IIM(PPOBHIX MpeoOpazoBaTeneii. HauepTure CTpyKTypHYIO
AIEKTPUUECKYIO CXEMY aHAJIOrO-1M(POBOTO Mpeodpa3oBaTelis ¢ MOCIe0BATEIbHBIM
npeoOpazoBareneM. PackpoiiTe Ha3Hau€HHE OCHOBHBIX 3JIEMEHTOB CTPYKTYpPHOMU
CXEMBbI U OMHUIIUTE MPUHIUI padoThl. [lepedncnure JOCTOMHCTBA U HEAOCTATKH.

15 Iudpo-ananorossie mpeodpazoBatenu. [losicHuTe Ha3HAUCHUE, IEPEUUCITUTE
U PACKpONTE OCHOBHBIE XapaKTEPUCTHKH AaHAIOTO-UU(POBBIX MpeoOpa3zoBaTeieil.
[TosicauTe mpuHIUI TpeoOpa3oBaHus MUGPOBBIX CUTHAIOB B aHAJIOTOBBIE, 3AMUIINTE
MaTEMaTUYECKUE BBIPAKCHUS TOSICHSIIONIME TPUHIUN Pa0OThl. YKAKHUTE THUIIBI
aBUAIIMOHHOTO PATHUOICKTPOHHOTO 00OpyAoBaHUs (OOPTOBOTO W HA3EMHOTO), B
KOTOPOM HUCIIOJIB3YIOTCS ITU(PO-aHAIOTOBEIE TIPE0OPa30BATEIH.

16 Iudpo-ananorossie mpeodpazoBatenu. [loscHuTe Ha3HAYCHUE, TIEPEUUCIIATE
U PACKpPONTE OCHOBHBIC XapaKTEPUCTUKU aHAJOTO-LIU(PPOBBIX IpeoOpazoBaTesci.
HauepTuTte NpUHIMNUATBHYIO  DJIEKTPUUYECKYIO  CXEMy  IU(PO-aHAIOTOBOTO
npeoOpa3oBareiisi C BECOBOM pe3ucTuBHOM Martpuiei. IloscHuTe Ha3zHaueHHE
AJIEMEHTOB, OMUIIUTE NMPUHIUI paboThl. [lepeunciure TOCTOMHCTBA U HEJTOCTATKH.

17 ludpo-ananorossie mpeodpazoBatenu. [loscHuTe Ha3HaYEHUE, TEPEUUCIIUTE
U PaCKpONTE OCHOBHBIC XapaKTEPUCTHKU aHAIOTO-LU(POBBIX MpeoOpa3zoBaTeici.
Hayepture NpUHIMIUATBHYIO  DJIEKTPUUECKYI0 CXeMy  LU(]pO-aHATIOroBOTO
npeoOpazoBarensi ¢ pesuctuBHo Matpuieit (R-2R). Tlosicaute HaszHaueHUe
AJIIEMEHTOB, OMUIIUTE MPUHIUI paboThl. [lepeuncnuTe TOCTOMHCTBA U HEIOCTATKHU.

18 IlpencraBnenue yncen B UGPOBOM dIEKTpoHHKE. [I0SICHUTE B 4€M COCTOUT
CyTh JBOUYHOT'O KOJUPOBAHUSI. 3alUIITUTE MOJUHOM, ONMUCHIBAIOIINN JTFO00E YUCTIO B
mo00il cucreme cuucnenus. [lpeacraBnenue uucen B (opme ¢ PUKCUPOBAHHON U
raBatonield 3ansto. IlepeuncianTe AOCTOMHCTBA M HEOOCTATKH KaxI0H (HOpMbI
npeacTaBieHust yncen. ONUIIMTE aJrOpUTM, C MOMOIIBIO KOTOPOTO OCYIIECTBIISIET
npejcTaBiieHus ynces B opmare ¢ miaBarouieid 3anatod. [loscHuTe, B KakoM THUIIE
aBUALIMOHHOTO  PAJMOIJIEKTPOHHOTO OOOpPYAOBAaHHUS HCIIOJNB3YIOTCS YHCIIa C
(UKCUPOBAHHOM, a B KAKOM C TIJIaBaIOIIEH 3aIsITOM.

19 IlpencraBnenue uncen B udpoBoit anexTponuke. CTaHaapT NpeacTaBICHUS
gyucen ¢ miaBarorei 3angatoi IEEE 754. [loscauTe, 1715 Kakux IMeJIeH UCIIOIb3yeTCs
cranaapt |EEE 754, xakue Buabl mpejcTaBiICHUS YHCEN C TUIABAIONICH 3amsiTou
paccMaTpHUBAIOTCSI B CTaHAapTe, TMOPSJOK TMPEJACTABICHUS YHUCEN «Tylaa» W
«O0OpaTHO», TOPSJIOK OKPYTJICHHWs 4ucen B ¢opmare ¢ IUIABAIOIICH 3arsiTOu.
[lepeuncnure U packpoiTe OCHOBHBIE TTOJI0KeHUs cTanaapta IEEE 754.

20 O0mue cBefeHus o (yHKIUSIX anreOpbl JOTUKUA. DYHKIMU U OIEpaIUH.
JlaliTe TIOHSATHE CIEAYIOIIMM TOHSITUSAM ajreOpbl JIOTMKU: TaOJuIla UCTUHHOCTH,
byHKIUsA, omepaTop, Jorudeckas ¢GYHKIUS OJHOM TEPEMEHHOM, JIOrMYecKas
GYHKIHS JBYX MEPEMEHHBIX, JOTHYECKas (PYHKIUS TPEX MEPEMEHHBI, JIOTHYCCKUE
aJIeMEeHTHI. PackpoiiTe 1 3aMuIluTe OCHOBHBIC (PYHKIIUM aJIreOphl JTOTUKHU.

21 OcHOBHBIE 3aKOHBI W TpaBHWia aireOpbl JOTUKU. Packpoiite, 3amuimre u

JTOKAKUTE CIEIYIOLINE 3aKOHBI anreOpbl  JIOTHKH: KOMMYTaTHUBHOCTH,
aCCOIIMaTUBHOCTH, TUCTPUOYTUBHOCTH, UAEMIIOTEHTHOCTH, OTpHILIAHUS,
JIBOMCTBEHHOCTH.

22 OCHOBHbIE 3aKOHBI U TpaBuia anreOpsl Joruku. Packpoiite, 3amuimmre u
IpECTaBbTE B BUJI€ KOHEYHBIX IIU(PPOBBIX YCTPOICTB CIEIyIOIINE MpaBuiIa alreOpbl



JIOTUKH: CBEPTKH, IIOJHOTO CKJIEMBAHUS, HENOJHOro ckieuBaHus, llopenkoro,
ornepanuii ¢ KOHCTaHTaMu. PaboTy Kakaoro u3 HU(pOBBIX YCTPOWCTB MOSICHUTE C
MOMOIIBIO TAOJIUI] ICTUHHOCTH.

23 OcHOBHBIE 3aKOHBI M TIpaBWiIa aiuredOpbl Joruku. Jlaiite KpaTKyio
XapaKTEePUCTUKY U TEPEYUCIUTE OCHOBHBIC OTIUYMS CIECAYIOUUX alredpandyecKux
cucteM: anreopsl JXKerankuna, anredps! Lleddepa, anredpsr [Tupca. Ykaxure, kakas
U3 TPUBEACHHBIX alNreOpanyecKux CHUCTeM Haubojee MNpeArnoYTUTENbHA IS
UCIIOJIb30BaHUs B aBUAIIMOHHOM PAHO3IEKTPOHHOM 000pY/I0BaHUH U IOYEMY.

24 TlepekitouaTeNbHble (PYHKIIMH U UX KAaHOHUYECKHE (OPMBI. DIIeMEHTapHbIC
KOHBIOHKIIMM M JWU3BIOHKIMM. JlaliTe MOHATHE KOHBIOHKUMU M JIU3BIOHKIIHH.
Packpoiite TepMuH «KOHCTUTyeHTa». lloscHUTEe HEOOXOIUMOCTh MPUMEHEHUS
DIIEMEHTAPHBIX KOHBIOHKIMM W JIU3bIOHKIMW. [lepeumcnure OOCTOMHCTBA OT
MPUMEHEHUSI OITMCAHHBIX BbIIIE (PYHKIUH.

25 Kanonnueckue (opmbl  mnepekimtouareabHbix  (yHkimil. CoBeplieHHas
JTU3BIOHKTUBHAsE (opMa MpPEACTaBICHUS MepeKiIovareabHol QyHkuuu. Onuiute
IPaBWIO IMepexoAa OT TaOIMYHOM (OpMBI 3alMCH MEPEKIIOYaTeNbHON (QYHKIUU K
COBEpLICHHON JM3bIOHKTUBHOW (¢opme. IlpuBenute mnpumep 3¢PGEKTUBHOTO
MCIIOJIb30BaHUs COBEPIIEHHON JU3BIOHKTUBHON HOPMaIbHON (hOPMBI IPEICTABICHUS
nepexirouaTenbHol GpyHkunu. HauepTure NpuHIMNHAIBHYIO JIEKTPUYECKYIO CXEMY
(G pPOBOro yCTPOUCTBA.

26 Kanonnueckue ¢opMbel mnepexmodarenbHbix  pyHkuuid. CoBepiieHHas
KOHBIOHKTUBHAsA (opMa MPEACTaBICHUS IMEpeKItovareabHol (yHKuuu. Onuimure
MPaBUJIO TIepexo/ia OT TaOJWYHON (HOPMBI 3aMHUCH TEpPEeKIoYaTeTbHON (PYHKIIUU K
COBEpILIEHHON KOHBIOHKTHBHOW (opme. I[lpuBenure mnpumep >¢ddexkTUBHOTO
MCIIOJIb30BAHUS COBEPILICHHON KOHBIOHKTUBHON HOPMaJbHON (POPMBI MpEICTaBICHUS
nepexsoyaTenbHol GyHKuud. HauepTure NpuHUUNHATIBHYIO 3JIEKTPUUYECKYIO CXEMY
M (POBOTO YCTPOICTBA.

27 O6mue TOHATHS O MHUHUMH3AIUMU  TEPEKItoYaTeIbHON  (YHKIIUU.
CkJlenBaHUE COCEIHUX ClIaraeMbIX. 3alULINTE NEPEKIIOYaTeNbHYI0 (DYHKINIO ABYX
NIEPEMEHHBIX W TPUMEHSASI K HEW OIepauuio CKJIEMBAHUS COCEOHUX CJIaraéMbIX
ynpoctute ee. HauepTuTe NPUHUMOUANBHYIO AJIEKTPUYECKYIO CXEMYy IO
NEePEKIII0YaTeIbHON (PYHKIIMK 10 TPUMEHEHMSI ONIEpaliii U MOCIIE.

28 O6mwme TOHATHS O MHUHUMH3AIUMU  TEPEKItoYaTeIbHON  (YHKIIUU.
MuHuMu3anusi nepeKiIovaTeNbHOM (DYHKIMM MOCPEACTBOM Juarpammbl  Beitua-
Kapho. 3anuimmre nepexitoyaTenbHy0 QyHKIHIO TPEX MEPEMEHHBIX U MPUMEHSS K
HEW ONepaluio MHUHUMHU3AUWU IIOCPEACTBOM auarpamMmbl Beliya ympocture ee.
Hayepture nNpUHUMNHATIBHYIO SJEKTPUYECKYIO CXEMy M0 NEepeKIoYaTeIbHON
(GyHKUIMU 10 TPUMEHEHHUsI OTlepaluu 1 MocJe.

29 O6mue TOHATHS O MHUHUMH3ALUU  [EPEKIIoYaTeaIbHON  (QYyHKIHUU.
MuHMMH3aIUs  TOJHOCTBIO  ONPEAENCHHBIX —IEPEeKII0YaTeNbHBIX  (PYHKIHMA B
COBEPIIIEHHON KOHBIOHKTUBHON HOpMaJIbHOW (popme. 3anuimmre nepekrodaTeIbHy0
(GYHKIUIO TpeX MEePEMEHHBIX U MPUMEHSISI K HeH onepalnio MUHUMU3alUU YIIPOCTUTE
ee. Haueprure NpHHIMOHAIBHYIO 3JIEKTPHUECKYIO CXEMY IO NEPEKII0YaTEIbHOU
(GYHKIIUM 10 MPUMEHEHUS ONepaly U TOCTIe.

30 O0mme TOHATHS O MHUHUMH3ALUU  NEPEKIIOYaTeNbHON  (QYHKIUH.



MunuMH3aIus NePeKIoYaTeNIbHON (YHKIMN anreOpandyeckuM MpeoOpa3oBaHHUEM.
3anmummuTe MepeKIoYaTeNbHyI0 (YHKIIUIO TPEeX TMEPEeMEHHBIX W TPUMEHsS K Hel
Oleparnio  MHHAMHU3AIMA  YIOPOCTUTE ee. Hauepture  NpHUHIUNIUATHHYIO
AIIEKTPUIECKYIO CXEMY IO TePeKII0UaTeIbHON (QYHKIMH 10 TPUMEHEHHS OIeparuu
¥ TIOCJIC.

31 O0me TOHATHA O MHHUMHU3AIMKA — TNEPEKIoYaTeIbHOM  (DYHKITUH.
MuHuMH3aIUsT  TEePeKIIoYaTeIbHON  (PYHKIMH — TOCpencTBOM  (haKyIbTaTHBA.
3anummTe MepeKIIoYaTeNbHy0 (DYHKIIMIO TPEX MEPEMEHHBIX W NPHUMEHSS K HeH
OMepalvi0  MHHHMH3AlMA  yOpOCTUTE ee. HauepTure  NpUHIUNHAATILHYIO
AIEKTPUUECKYIO CXEMY IO MEPEKITI0YaTeIbHON (DYHKIMK 10 TPUMEHEHUS OTepaIun
U TIocJIe.

32 [IpobGaemaTnka MPOSKTUPOBAHUS KOMOWHAIIMOHHBIX cxeM. [losicHuTe, Ha 9TO
HEOOXO0MMMO oOpamarh BHUMaHHE TIPU TMPOCKTHPOBAHUU KOMOWHAIIMOHHBIX
udpoBbeIX cxeM. Packpoiite MOHATHE CIEIYIONIUX TEPMHUHOB: JUHAMUYECKUN PUCK
cO0sl, CTaTUYECKUU pHUCK cO0A U «roHKW». [losgcHHTE OmacHOCTh (PUINYECKUX
SBIICHUN  OTPECIICHHBIX  BBIIICONMNUCAHHBIMA  TEPMHUHAMH  Ha  IpHMeEpax
GyHKIHOHUPOBaHUS ITU(PPOBBIX YCTPOIMCTB.

33 llemudparopsl. aiite omnpenenenue aemmdparopy. [IpuBenure Tabmauiry
UCTUHHOCTH Aemrdparopa. HauepTure NpUHIMIHAIBHYIO JIEKTPUUECKYIO CXEMY Ha
0a3e OCHOBHBIX JIOTHYECKUX (YHKIMI peanusyromyo (QYyHKIUI aemudparopa.
N3o00pa3zute ycinoBHOe rpaduueckoe 0003HAUEHUE U PACKPONTE CyTh 0003HAUYCHUIA.
HapamuBanue paspsaHoct  gemudparopa.  M300pasute  OpUHIUIIHAAIBHYIO
AIIEKTPUUECKYIO CXEMY.

34 IlpeobpazoBanu komoB. [laliTe ompenencHue MmpeoOpa3OBaTEiO KOJOB.
[IpuBenute Tabuuily HUCTUHHOCTH IJisi TMpeoOpazoBareniss koaoB. Haueprture
MPUHITUITHATBHYIO 3JIEKTPUYECKYI0 CXEeMy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTAX
peanusyomyr (QyHKIMO npeoOpasoBarens KoaoB. M300pasure  ycioBHOE
rpaduyeckoe 0003HAUCHHUE U PACKPONTE CYyTh 0003HAUCHUIA.

35 [ludparopsr. Maiite onpenenenun mmdparopy. [IpuBenure TadmuILy
UCTUHHOCTH Juis jAemudparopa. HadepTure NpUHIUNUATIBHYIO SJIEKTPUUYECKYIO
CXeMy Ha TMPOCTEUIUX TUQPPOBBIX dIEMEHTAX pPEATU3YIOIIYI0 (PYHKIIUIO
nemudparopa. M3o6pasure ycnoBHoe rpadudeckoe 0603HaAUCHUE U PACKPONTE CYTh
0003HaYEHUH.

36 Mynberumnekcopsl. Jlaiite omnpeneneHue MysbTUIUiekcopy. IlpuBeaute
TaONHMIly WCTUHHOCTH, OIHKCHIBAIOIIYI0 paboTy MyJbTHUIUIEKCOpa. HauepTtute
NPUHITUITHAIBHYIO 3JIEKTPUYSCKYIO CXEMYy Ha MPOCTEHIMX IM(POBBIX AIEMEHTAX
peanu3yonyro (QyHKIUIO MynbTUILIEKcopa. M300pa3uTe ycioBHOE Tpaduyeckoe
o0003HaYeHUE U PaCKpONTE CyTh 0003HAYCHUH.

37 lemynpTuriekcopsl. Jlaiite omnpenenenue aemyibturiekcopy. Ilpuseaurte
TaONMIly HWCTUHHOCTH, OIHKCHIBAIOIIYI0 paboTy aemyibTUIUIeKcopa. Haueptute
MPUHITUITHATBHYIO DJIEKTPUYECKYI0 CXEMy Ha TMPOCTEHIMX IUGPOBBIX AIEMEHTaX
peanu3yonyro QyHKIUIO0 JeMyJIbTUILIeKcopa. M300pasute yciaoBHOe rpadudeckoe
0003HaYEHNE U PACKPOUTE CyTh 0003HAYCHUI.

38 Cxembl cpaBHenus. Jlaiite ompeneneHue cxeme cpaBHeHus. [IpuBenute
TaONHWIly WCTUHHOCTH, OIMCHIBAIONIYI0O paboOTy cXembl cpaBHeHus. HauepTtute



NPUHLUNUATIBHYIO AJEKTPUYECKYI0 CXEMYy Ha MPOCTEHINNX HU(POBBIX 3JIEMEHTax
peanu3yronryo (QpyHKIHIO cXeMbl cpaBHEHHs. M300pa3urte ycinoBHOE rpaduueckoe
0003HaUYEHNE U PACKPOUTE CyTh 0003HAYEHUH.

39 OCHOBHBIE XapaKTEPUCTUKU W HapaMeTpbl MHU(pPaTOpoB, AEMIHUPPaTOPOB U
cxeM cpaBHeHMs. [lepeuncnuTe M packpoiTe MapameTpbl OMHCAHHBIX LU(PPOBBIX
aneMeHTOB. IlosicHMTe, Kak BAMSIOT OTMEYEHHbIE @apaMeTpsl Ha paldoTy
aBUAILMOHHOTO PaJMOAIEKTPOHHOIO OOOpYIOBaHMUsS, B COCTAaB KOTOPOIO BXOJST
NIEPEYHCIICHHBIE JIEMEHTBI.

40 [Mudposeie kommapaTopsl. Jlalite ompeneneHne nudpoBomMy KoMmmIapaTopy.
[TpuBenutTe TabIUIly HCTUHHOCTH, OMUCHIBAIOIIYIO paboTy HKU(POBOrO KOMITapaTopa.
HayepTture npuHUMNUANBHYIO 3JEKTPUYECKYIO CXEMY Ha NPOCTEUIIUX LU(PPOBBIX
AJIEMEHTax peanusyrolyo ¢GyHKuo 1udpoBoro kommaparopa. M3o0pasute
yCJIOBHOE Tpapuueckoe 0003HAYEHUE U PACKPOUTE CYyTh 0003HAYCHUI.

41 Cxembl KoHTpoJs. JlaliTe ompeneneHue cxeme KoHTpois. IlpuBenure
TaOJIMIy HWCTUHHOCTH, ONUCHIBAIOIIYI0 paboTy cxembl KOHTposia. Hauepture
OPUHLUINUATIBHYIO 3JIEKTPUYECKYI0 CXEMY Ha MPOCTEHIINMX LU(POBBIX dJIEMEHTax
peanusyronryo (QyHKUHIO cXeMbl KOHTpoiisi. M300pa3ute ycioBHoe rpaduyeckoe
0003HaYCHUE U PACKPONTE CyTh 0003HAUCHUT.

42 Cymmatopsl. Jlaiite onpenenenue cymmaropy. [IpuBeaure kiaccuukanuio
CYMMAaTOpOB. 3anuimunre aHAJIMTHYECKOE BBIPAKEHU, ONMCBIBAIOLIEE
(GYHKIMOHUPOBAHUE OJHOPA3PAIHOTO cyMmaropa. HauepTuTe NpUHUMIIHAATIBHYIO
NEKTPUUECKYI0 CXEMy Ha MPOCTEHIIMX MU(PPOBBIX 3JIEMEHTaX PEATH3YIOIIYIO
(GYyHKUMIO OJHOpa3pAIHOrO cymmaropa. KM3o00pa3ute ycioBHOe Tpaduueckoe
0003HaYE€HNE MUKPOCXEMBI CyMMaTOpa U PACKPOUTE CYyTh 0003HAYEHUH.

43 Cymmaropel. Hcmone3ys cXeMy OJIEKTPUYECKYI0 MPUHIUIIAAIBHYIO
CyMMaTopa MapajulelibHbIX OMNEPaHI0B C MapajuieIbHbIM IEPEHOCOM OMUIINUTE
Ha3HA4YeHHE DJIEMEHTOB, 3alMIIUTEe MEePeKIIoYaTeNIbHyl0 (YHKLIHIO M pacKpoiute
OpUHLHUI pa0oThl. ONUIIUTE NPUHIUN paObOThl HAKAIIJIMBAIOLIETO CyMMaTOopa.

44 ApubdmMeTuko-IoruyecKue ycTtpoicTtBa. JlaiiTe ompeneneHue U TOSICHUTE
Ha3HayeHHe apu(METUKO-JIOrHYecKkoro ycrpoiicrsa. IlpuBeaure u  onummre
nepeyeHb Onepauui  BBIIOJHAEMBIX apU(METUKO-JTOTMUYECKUM  YCTPOWCTBOM.
N300pazure ycinoBHoe rpaduyeckoe 0003HAUEHHE apUPMETHKO-TOTHYECKOTO
ycTpoiicTBa. HauepTure NpuHUMINAIBHYIO 3JIEKTPHUYECKYIO CXEMY, MCIOJb3YEMYIO
JUTSL HapallMBaHUs apU(PMETUKO-JIOTHYECKUX YCTPOMCTB MPHU MOCIEAOBATEIbHBIX U
napajuiebHbIX IEPEHOCAX.

45 MartpuuHble yMHOXHATENU. FICrIonb3ysl cXeMy 3IEKTPUUECKYHO CTPYKTYPHYIO
ONMMUILUTE TPUHUUI PabdOThl MHOXKHUTEIBHO-CYMMUpYIOIIEro Osnoka. Onuimre
NpUHIMN GYHKIMOHUPOBAHUS MOIM(PUIIMPOBaHHOTO ainroputma byra.

46 Tpurrepsl. [aiite omnpenenenue tpurrepy. I[lpuBenure kiaccudukanuio
TPUITEPOB. 3amUIIUTEe TAOJUIBI HUCTUHHOCTH MJII OCHOBHBIX THIIOB TPUITEPOB.
Hauyepture NpUHUOMIMAIBHYI0  DJIEKTPUYECKYI0  CXEMY, IIOCTPOEHHYK  Ha
OPOCTEHIINX JIOTMUECKHUX OJJIEMEHTaX pealu3ylollylo (QyHKIHIO KaXAOro THIIA
TpurrepoB. M3o00pasute ycinoBHoe rpaduyeckoe 0003HAUEHHE TPUITEPOB U
packpoiiTe cyTh 0003HAYCHUH.

47 TaktupoBanue u cuHXxpoHuzanus. [IpuBeaute kimaccupukanuio mpodIeM



TaKTUPOBAaHWA W METOJOB HUX pemeHus. IlapameTpbl TakTOBBIX HMITYJIbCOB.
onHodazHoe U JByx(aszHoe TakTUpoBaHWe. JlOCTOMHCTBA U HEIOCTaTKU
oJ1H0(a3HOTO U JBYX(a3HOTO TAKTUPOBAHUS.

48 TakTupoBaHHE W CHHXpOHHU3anus. bioku ¢aszoBoit aBromoacTpoiiku Phase
Locked Loops. HMcnoas3ys oOIIy:0 CTpyKTypy Oj0ka (a30BOii aBTOMOACTPOMKH
ONMUILIUTE MPUHIUN ero (QyHKIHOHUpoBaHUs. I[lepeunciure JOCTOMHCTBA U
HeJI0cTaTKK OJ10Ka (ha30BOM aBTOMOACTPOMKH.

49 TakTupoBaHHe M CHHXpPOHM3alUsA. DIIOKM aBTONMOACTPOMKH 3aJCPKKH
TAaKTOBBIX HMITYyJIbCOB. Mcrmonb3ys OOMIyl0 CTPYKTypy OJIOKa aBTOMOJCTPONKHU
3aJIep’)KKH TaKTOBBIX HMITYJIbCOB OMUIINTE NPUHIUN €ro (yHKIIMOHUPOBAHMUSL.
[lepeuncnure AOCTOMHCTBA U HENOCTATKHU OJI0Ka aBTOMOICTPONKH JUTUTEIHHOCTH.

51 BBox BHEIIHMX CUTHAJIOB B CHHXPOHHbIE ycTpoiicTBa. Kiaccudukanus
CUHXPOHHBIX CUTHaJIOB. CHHXpPOHHM3aTOPbl ME30XOpHBIX curHanoB. [lepeunciure
Pa3HOBHJIHOCTM CHHXPOHHM3aTOPOB ME30XOPHBIX  CUTHaloB. Hauepture cxemy
IEKTPUYECKYIO  NPUHUMIIMAIBHYK)  JUII  OJHOTO W3  IEPEYMCIICHHBIX
CUHXPOHHU3ATOPOB, OMUILUTE HA3HAYEHHUE DJIEMEHTOB U NMPUHIUI paOdOThl. YKaKUTEe
JIOCTOMHCTBA U HEJJOCTATKU ONMCAHHOW CXEMBI.

52 JIonuHble cueTyuKH. [[aliTe onpenencHue JBONYHOMY CUETUHMKY. 3aITUIINTE
TaOJIMIBl MCTUHHOCTU JJII OCHOBHBIX THUIIOB JBOWYHBIX cueTyukoB. Hauepture
NPUHIUIUAIBHYIO  JJIEKTPUYECKYI0 CXEMy, IIOCTPOEHHYK) Ha IPOCTEHIIMX
JIOTUYECKUX BJIEMEHTaX pean3yIollyo (yHKIHUIO JBOMYHOIO cueTynka. M300pasute
yCJIOBHOE Tpapuyeckoe 0003HAYECHHUE TPUTTEPOB U PACKPOUTE CYTh 0003HAUCHUH.

53 Peructpsl u peructposblie (aiinbl. Knaccudukanus peructpon. Cnpuraroye
peructpel. HadepTure cxeMy OBIEKTPUYECKYI0 MNPUHLUMIUAIBHYIO CIIBUTAOIIETO
perucrpa, OIHUIIUTE HAa3HAYEHUE DJIEMEHTOB M MpuHUUI pabdoTsl. [lpuBeaurte
OCHOBHBIE  JKCIUTyaTallUOHHO-TEXHUYECKHE  XapaKTEPUCTHUKUA  CIABUTAIOLIUX
peructpos. llepeuncanTe TOCTOMHCTBA U HEAOCTATKH CIBUTAIOIINUX PETUCTPOB.

54 Peructpel u peructpoBbie  (Qaitnbl. Krnaccudukamus — perucTpos.
YHuBepcanbHble perucTpbl. MCnosb3ys cXeMy 3JIEKTPHUYECKYHO MPHHIMIIHAIBHYIO
YHHMBEPCAJIbHOIO PErucTpa, ONUIINTE HAa3HAYEHUE DJIEMEHTOB M MPUHIUI pabOTHI.
[TpuBenure OCHOBHBIE DKCILTYaTallMOHHO-TEXHUYECKHE XapaKTEePUCTUKHU
cIBUrarommx perucrpoB. Hauepture ycinoBHoe rpaduyeckoe 00O3HauUEHUE
YHUBEpCalIbHOro  perucrpa. llepeunciaure  JOCTOMHCTBA M HEAOCTaTKH
YHUBEPCAIbHBIX PETUCTPOB.

51. 3anomuHaronme ycTtporcTBa. ONUIIMTE HA3HAYCHUE 3alIOMUHAIOIINX
ycTpoiicTB. [lpuBeaute kiaccuduKaiyio 3alOMHHAIONIUX YCTPOMCTB. Packpoiite
OPUHIUI (PYHKIMOHUPOBAHMS Ka)JOTO W3 MPUBEIEHHBIX TUNOB. [lepeuncnure u
MOSICHUTE OCHOBHBbIE HKCILTYaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKHU
3alIOMHUHAIOIIUX YCTPOUCTB.

52. BanomuHaromue ycrpoiicrBa. ®nemni-mamate (flash memory). Packpoiite
npuHnun ¢pynkuuonuposanus Flash memory. INepeuncnuTe u MOSICHUTE OCHOBHBIC
9KCIUTyaTallMOHHO-TEXHUYeCKHe  xapaktepuctuku  Flash  memory.  VYkaxwure
JnocTOMHCTBA 1 HepocTaTku Flash memory.

53 3anomuHaomue yctpoiicTea. JlMHAMHUYECKHE 3allOMHUHAIOIINE YCTPOMCTBa
NOBBIIIEHHOTO  ObicTponelcTBus.  Packpoiite mpuHIMI — (YHKIIMOHUPOBAHUS.



HepechnHTe " IMOSACHUTC OCHOBHBIC 9KCITYaTallMOHHO-TCXHUYCCKUC
XAPAKTCPUCTHUKH U YKAKUTC TOCTOMHCTBA U HCAOCTATKHU.

IIpuMepHbBIi NepeYeHb TeOPeTHYECKHUX MPOrPaMMHBIX BOIPOCOB
BBIHOCHUMBIX HA 3a4eT nmocje uzydenus Pasgena 2. Mukponpoueccopubie
ycTpoiicTBa

1 Knaccuduxanus npoueccopoB. Jlaiite onpeneneHue CleIyronUM OCHOBHBIM
TEpPMUHAM: TIPOILIECCOP, LIEHTPAIbHBIA MPOILIECCOP, MHTEPIpETAIUs MPOrPaMM.
[IpuBenuTe KiIaccU(UKAIMIO MPOIIECCOPOB MO CIEAYIOIMM [apamMeTpam: IO
BBITIOJIHAEMBIM (DYHKIMSIM U 00JIACTSAM MPUMEHEHUS; TI0 TTOJIHOTE BBIYUCIUTEIBHOTO
A1lpa; MO Pa3psAHOCTHU sijipa. PackpoilTe KakIblil MyHKT KJacCU(UKAIUU, YKAKUTE
JIOCTOMHCTBA U HEJIOCTATKHU.

2 Kimaccudukanus mpormeccopoB. [laliTe omnpeneneHne CAeAyIOMNUM OCHOBHBIM
TEPMUHAM: apXUTEKTypa BBIUMCIUTENBHOW MalMHbI, UHTEpdelc, aapo. [Ipuseaure
KJIACCU(PHUKALIMIO MPOLIECCOPOB MO CIEAYIOUIUM MapaMeTpaM: IO apXUTEKType
mpoleccopa; O CHCTeME€  KOMaHJA; [0  YypPOBHIO  pachapaieIuBaHus
BBIYHMCIIUTEIBLHOTO Tpoliecca. PackpoiTe Kaxablii MyHKT KJIacCU(PHUKALNU, YKAKUTE
JIOCTOMHCTBA U HEJIOCTATKHU.

3 CoctaB MUKpPOIIPOLIECCOPHOI cucTeMbl. MCmonb3ys PHCYHOK C THIIOBOM
CTPYKTYPOH MHUKPOIPOLIECCOPHOM CHCTEMBI MEPEUUCIUTE €€ COCTAaB M IOSICHUTE
HA3HAYCHHE KAKIOT0 3JIEMEHTa cucteMsl. [lepedncinre JOCTOMHCTBA U HEAOCTATKU
MHUKPOIIPOLIECCOPHOI CUCTEMBI, N300paXEHHON Ha PUCYHKE.

4 OYHKIIMOHUPOBAHUE MUKPOIIPOIIECCOPHON CUCTEMBI. Vcmonb3ys pHCYHOK ¢
aJITOPUTMOM BBITIOJTHEHHSI TTPOLIECCOPOM KOMAaHJ TPOTrpaMMbl OMHUILINTE MPUHIIUI €r0
dbynkunonupoBanusi. ONUIINTE Ha3HAYEHUE BCEX AJIEMEHTOB, MPE/CTABICHHBIX HA
PHUCYHKE.

5 OyHKUMOHUPOBAHUE MUKPONPOLECCOpPHOU cucteMbl. Jlaiite omnpexaeneHue
CJICAYIOIIMM OCHOBHBIM TEpMHHaM: MOAMNpOrpamMma, acceMOjep, acceMOJIMpOBaHHUE,
KOMIOWISIUSA ~ MPOrPaMMBbl,  TPAaHCHSIUS  nOporpamMmbl.  ONUIIUTE  NPUHLUI
(YHKIMOHUPOBAHUS AJITOPUTMA BI30BA U BBIIOJIHEHUS OMPOTrPaMMBI.

6 OYHKIIMOHUPOBAHWE MHUKPOMPOIIECCOPHON cHUCTeMbl. JlaliTe ompenencHue
CJIEIyIOIMM OCHOBHBIM TE€pPMHUHAM: IMpepbiBaHHe, (iar, uckiarodeHue. Onuimre
OPUHIUN  (PYHKIIMOHUPOBAHUS alNTOpUTMa (PYHKIIMOHUPOBAHUS TMIpoIleccopa TMpu
00paboTKe mpephIBaHUSI.

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

8 Uutepdeiicel  MHKpompolecCopubix  cucreM. Hurepdeiic  Peripheral
components interconnect Express (PClI — E 3.0). Onummre o0coO€HHOCTH
uHTepdeiica. Ykaxure o0nactb ero npumeHeHus. llepeuuciaure MOCTOMHCTBA U
HEJIOCTATKHU.

9 OcHOBHBIE JKCIUTYyaTallUOHHO-TEXHUYECKUE XApaKTEPUCTUKU MPOLECCOPHBIX
cucteM. JlaiiTe KpaTKyl0 XapaKTepUCTUKY OCHOBHBIM AKCIIATallUOHHO-TEXHUYECKUM
XapaKTEePUCTUKAM MPOIECCOPHBIX CUCTEM (MHKPOAPXUTEKTYpa SiApa MPOLIECCOPHOU
CUCTEMBI, TEXHOJOTMYECKUH MPOLECC, KOJIUMYECTBO SAEp, TAKTOBAas 4YacToTa,



TEpPMOIAKeT, Keul-naMaTh). [logcHUTe MX BIUSHUE HA OOILIYI0 MPOU3BOAUTEIHLHOCTD
MIPOIIECCOPHOM CHUCTEMBI, MEPEUUCIUTE AOCTOMHCTBA W HENOCTATKH, IPUBEIUTE
YUCJICHHBIE 3HAUYCHMUS.

10 CoctaB ¥ mnpuHUUI (QYHKIIMOHUPOBAHUS MYJIbTUAIEPHBIX MPOIIECCOPOB
bupmer  Intel. Mcnonp3yss pHCYHOK C  YOPOIIEHHOH CXEMOH 3JICKTPHUECKOM
CTPYKTYpPHOW MHOTOSIIEPHOTO TMPOIECCOpPa OMNUIIATE HA3HAYEHUE DIIEMEHTOB,
BXOJSIIUX B cxemy. KpaTko onummte npuHIUI ee paboThl.

11 OOwue cBeeHrsl O COBPEMEHHBIX MUKPOKOHTPOJIIEPAX. Y KAKUTE OCHOBHOE
OTIMYME MHKPOKOHTpOJUIEpa OT MHKporpoueccopa. [IpuBeaurte kiaccuukaiuio
MUKPOKOHTPOJUIEPOB 10 PA3PATHOCTU UX apU(PMETHUIECKUX U MHACKCHBIX PETHUCTPOB,
a TaK)Ke M0 TEXHOJIOrM4YecKoMy mnpoueccy. [lepeunicinre 10CTOMHCTBA U HEIOCTATKU
MHKPOKOHTpOJUIEPOB.  IIpuBenure mpumep  MapKUpoBKH 16 pa3psaHOro
MUKPOKOHTPOJIIEpa OTEYECTBEHHOTO U 3apyOEKHOr0 MPOU3BOCTBA.

12 Tlonynsipabie ceMelicTBa MUKPOKOHTPOJIJIEPOB, BBIITYCKAEMBbIX
OTEYECTBEHHOM U 3apyO0eKHOM NPOMBILIUIEHHOCTBIO. llepeunciure OCHOBHBIX
OTEUYECTBEHHBIX U 3apyOEKHBIX NPOU3BOAUTENEH MHMKPOKOHTPOJUIEPOB. YKaKUTE
OCHOBHBIE OTJIMYMSI JBYX JIOOBIX MHUKPOKOHTPOJIJIEPOB (OJHOIO OTEYECTBEHHOTO U
oJIHOTO 3apy0exxHoro). [lepeuncnure ux JOCTOMHCTBA U HEAOCTATKHU.

13 MoaynbHBI MOPUHIMI ~ MOCTPOCHUS MHUKPOKOHTPOJUIEpoB. Mcmonb3ys
PUCYHOK,  IOSICHUTE  CYLIHOCTb  MOJAYJIBHOIO  IPUHLMUIIA  [IOCTPOCHHUS
MUKpPOKOHTpOJUIEpOB. llosicHUTE Ha3HaueHHE KaXKIOro 3JIEMEHTA, BXOJIAILEIO B
cxemy. [IpuBeanTe OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTHUKU MUKPOKOHTPOIIEPHBIX
YCTPOWCTB.

14 TIpotieccopHoe sapO MHUKpPOKOHTpouiepa. llepeuncnure Tpu OCHOBHBIE
COCTABJISIIOUIME TEXHUYECKOTO pEUICHUs, HCIOJIb3yeEMble TMPU  IOCTPOCHUU
MPOLIECCOPHOTO  AJlpa MHKpOKOHTposiepa. IlosicHuTe, YTO mOHUMAaeTcs TOJ
MIPOU3BOJIUTEIIBHOCTHI0 MHUKPOKOHTPOJUIEPA M KAk OHA CBSI3aHA C apXUTEKTYpOi
Ipoleccopa U 4acTOTOM KBapLieBOro pe30HaTopa.

15 Pe3unenTHas nmamsTh MUKPOKOHTpoJuiepa. JlaiiTe KpaTKyto XapaKTepUCTUKY
MOCTOSIHHBIM 3alIOMUHAIONIMM yCTPOWCTBAM pa3JIMuHbIX TUNOB. [lpuBenute wux
JIOCTOMHCTBA U HEJTOCTATKHU.

16 ApxutekTypa KOHTposuiepa cemeiictBa 18051. IlepeunciuTe OCHOBHBIC
anmapaTHble OCOOCHHOCTH KOHTpoJuiepa cemeiictBa 18051. JlaiiTe mosicHeHHEe O
KKJIOMY MEPEYUCICHHOMY ITYHKTY.

17 Ucnonp3ys CTPYKTypHYHO CXEeMy KOHTposuiepa cemeiictBa 18051 omummre
Ha3HAUYEHUE BJIEMEHTOB BXOJAIIMX B cxeMy. KpaTko onuiute NpUHIUI paOOThI
KOHTpPOJUIEpa B PEKUME BBITIOJHEHUS OCHOBHOM MPOTrpaMMBI.

18 Apxutekrypa KoHTpojuiepa cemeiictBa 18051. OpraHum3anuss mnaMsTH
KoHTpoJuiepa. [losgcHuTe OCOOEHHOCTH  BKJIIOUEHHSI  OJHOKPUCTAJIBHOTO U
PACUIMPEHHOI0 PEXKKUMa MCIOJIb30BAHUS MaMSITH KOHTpouiepa. Mcronb3yst pUCyHKH
C pacmpemelieHHeM MaMsaTH KOHTpojuiepa cemeiictBa 18051 wu  crpykTypoi
BHYTPEHHEW MaMsATH JAHHBIX, JAWTe€ MOSACHEHUS [0 MOBOAY €€ OpraHu3alu H
CIIoco0OB ajpecanuu

19 IIpomeccoproe  sapo  KoHTposuiepa cemeiictBa  18051. Hauepture
IIPOrPaMMHO-JIOTHYECKYI0O MOJIeNb  KOHTposuiepa cemeiictBa 18051, Onmmure



Ha3HAYCHHE KaXKIOTO PETMCTpa W TMEepPeUHCIUTe Ha3HaueHue (aroB PErucTpoB.
[IpuBenuTe mpumep mporpamMm Ha s3bike AccemOisepa, oOecrneyrBalomuX 3aIuch
uH(pOpMAaIUU BO BCE MEPEUUCICHHBIE PETUCTPHI.

20 Cuctema nmpepbiBaHuii  KOHTposuiepa cemerictBa 18051, IloscHute
Ha3HaueHue npepbpiBanuil. Jlaiite cormacHo ['OCT omnpeneneHne TepMUHY
«tpepbiBaHue». KpaTko oxapakTepu3yiTe cucTeMy NpepbhiBaHUM, UCIOIb3YEMYIO B
KOHTpoJuiepax cemerictBa 18051, Ilepeunciinte perucTpbl, KOTOPhIC OOCITYKHBAIOT
paboTy cucTeMbl IPEPHIBAHUN U YKAKUTE B HUX (hIaru, U3MEHEHUS KOTOPBIX BIHSET
Ha pabOTy MpEPHIBAHUIA.

21 TToptel BBOmA/BBIBONA KOHTpOJuiepa cemeiictBa 18051. [laiite oOmryro
XapaKTepUCTHKY MOpTaM BBOJAA BbIBoJa. [lepeuncnure MOMOTHUTENbHBIE (YHKIHH,
KOTOPBIE BBITIOJHSIOT MMOPTHI BBOJIA BRIBOA KOHTpoJuiepa i8051.

22 Taiimepsr koHTpOJUIepa cemeiictBa 18051. Ilepeuncnure pexuMbl pabOTHI
TaiMEpOB M KpaTKO MOSICHUTE MNPUHLMI UX (PYHKIMOHUPOBAHUS B KaXKIOM U3
NEPEYUCIIEHHBIX PEKUMOB.

23 Knaccuduxarus uHTEpPEHCHBIX MHUKPOMPOIECCOPHBIX cucteM. llosicHuTe,
4YTO TMOHMMAETCA TMOJ pealu3alueil B3aMMOACUCTBUA MEXIY dJIEMEHTaMHU
MUKpPOIIPOLIECCOPHOTO ycTpoiicTBa. [lepeuncnure OCHOBHbIE 3JIEMEHTHI HHTEpPeiica
Y PACKpOMUTE HUX.

24 Knaccuduxanuss MHTepQEHCHBIX MUKPONPOLECCOPHBIX cucteM. [IpuBenute
KJ1accu(ukanuo UHTEP(HENCHBIX MHKPOIPOLIECCOPHBIX CUCTEM MO KOH(UTypauuu
cBsa3ell Mexay oObekramu. MHcmonb3ys 000OUIEHHBIE CTPYKTYPHBIE CXEMBbI
uHTep(elicoB packpoiiTe MNpUHIHUN (DYHKIHMOHUPOBAHUS KaXJAOTO U3 HUX,
NEepPEeYnCInTe JOCTOMHCTBA U HEAOCTATKH MPUCYIIHE UM.

25 Knaccudukarms uHTEpGEHCHBIX MHUKPOIMPOIECCOPHBIX cucTeM. [IpuBenute
Kiaccu(ukanuio  MHTEP(EMCHBIX ~ MUKPONPOLECCOPHBIX  CUCTEM MO  THIY
nepenaBaeMoil nadopmanuu. Ilepeuncnure, npuBegUTe NPUMEPHI, UCIIOJIB3YEMBIX B
HacToslee Bpems uHTep(dercoB nepenayn AaHHbIX. [lepednciauTe AOCTOMHCTBA U
HeJOoCTaTKu npucymue uM. OTOENbHO B KaXIOM rpynmne BblIeNUTe HHTEP(EHCH
nepesayy JaHHBIX IPUMEHSIEMbIE B IPaX/1aHCKON aBUAIUH.

26 Knaccuduxkarus uHTephelCHBIX MUKPOIPOILIECCOPHBIX cucTeM. [IpuBenute
KJIACCU(PUKALMIO HHTEPPEHCHBIX MHKPOIMPOLECCOPHBIX CHUCTEM TMO: PEeXKUMaM
nepeaadn JaHHbIX W MO crocobaM oOMeHa wHbopmamnmeit. PackpoiiTe smeMeHTsI,
BXOJSIIME B KJIACCU(DUKAIMIO MPUBEIUTE MPUMEPHI CTPYKTYpP KOAOBOW MOCBUIKH,
NEepPEeUncIuTe AOCTOMHCTBA W HeAocTaTku. [loscHuTe OCOOEHHOCTM NPUMEHEHUs
ONMHMCAHHBIX UHTEP(PENCOB B paIMO3IEKTPOHHBIX CUCTEMAX TPAKIAHCKON aBUALIUU

27 lllunnbie dopmupoBarenu. [aiite ompeneneHue, MOSCHUTE HAa3HAUYCHUE U
00JacTh MPUMEHEHUs HIHUHHBIX QopMupoBaTeneid. Mcnoib3ys NOsSCHSIONIIYIO CXeMy
ANEKTPUUECKYI0  MNPUHLIMIHAIBHYIO  IIMHHOTO  (OopMHUpOBATENs,  PacKpouTe
Ha3HAYCHHE DJIEMEHTOB, BXOJAAIIMX B HEE W ONMIIUTE MPHUHLUI €€ padoThI.
N300pazure ycinoBHOe rpaduueckoe 0003HAUEHHE MHUKPOCXEMbl HIMHHOTO
dopMupoBartens, TMOSCHUTE Ha3HaueHUWE ee¢ BhIBOAOB. [lpuBeaute mnpumep
MapKUPOBKH  MHUKPOCXEM  MIMHHBIX  (OpMHUpPOBATENEe  OTEYECTBEHHOTO U
3apy0€KHOI0 MPOU3BOACTBA.



28 [apamnensHbie amantepsl. JlaiiTe ompeaenceHue, MOSICHUTE HA3HAYCHUE H
00JaCTh MPUMEHEHHMSI MapauIeNbHbIX aganTepoB. Mcnonb3ys cxeMy 3JIeKTPUUYECKYIO
CTpykTypHyt0  MuKpocxemMbl ~KP580BB55A, moscHuTe mnpuHOMO — paOOTHI
napajiebHo-TepudepuitHoro ajanrepa. [lepeuncnure ee OCHOBHbBIE
XapaKkTepucTuku. JlalTe KpaTKyl0 XapaKTepUCTUKY OCHOBHBIM peKHMMaM pPaOOThI
napajuienbHo-nepudepuiHoTo ajanTepa.

29 Untepdetic SPI, Serial Peripheral Interface — cHHXpOHHBIN IyIJICKCHBIH
TpPeXmpoBOAHBIN  uHTepdeiic. Hasnauenme wuHTepdeiica, ero TEXHHUUECKUE
XapaKTepUCTHUKU W 00JacTh NpUMEHEHHUs. MCmonb3ys CcXeMy JIIEKTPUYECKYIO
(GYHKIIMOHATBHYIO OOMEHa JaHHBIMU MEXAY MOMYJISAMH TMOSICHUTE Ha3HaueHUE
AJIIEMEHTOB, BXOJAIIMX B 3Ty CXEMYy M ONUIIMTE NpUHUMI padoTel. [lepeunciure
JOCTOMHCTBA W Hemoctatku uHTepdeiica SPl. Mcmonb3ys cxembl 3JIeKTpUYecKHe
(yHKUIHMOHAJIBHBIE MOSICHUTE OCOOEHHOCTH MOAKIIOYEHUSI HECKOJIBKUX YCTPOWCTB C
ucroJib3oBaHueM untepdeiica SPI.

30 JIByxmpoBoaHbIi naTepdeiic ¢ mocnenoBaTeabHol mepenadeii nanubx 1°C,
Inter Integrated Circuit. Hasnadenue wuHTepdelica, ero TEXHHYCCKHUEC
XapakTepUCTUKM MU o00JacTb NpuMeHeHHus. Mcnonp3yss cxemy 3JIEKTPHUYECKYIO
(YHKIIMOHAJIbHYIO OOMEHa JaHHBIMH MEXAY YCTPOMCTBAMHM OINUIIUTE NPUHLIUI
opranmsarmu  uurepdeiica 1°C. Vcronmp3ys pPHCYHKH C OIIOPAMH CHTHAJIOB
cOPMHUPOBAHHBIX B COOTBETCTBMH C TNPOTOKOIOM |°C  ONMIIMTE MPHHIAI
(dyHKUHOHUpOBaHUS uHTepdeiica. llepeuncnure AOCTOMHCTBA M HEIOCTAaTKU
nnTepdeiica 1°C.

31 Cxembl oOcmykuBaHus TpepbiBaHui. ONMUIINTE MPUHIUI MPOTPAMMHOTO H
anmapaTHOro Ornpoca UCTOYHUKOB NpepbiBaHUN. ONUIIKMTE Ha3HAYEHUE KOHTPOJuIepa
npepbiBanuid. [TosicauTe npuHIMn QYHKIMOHUPOBAHUS KOHTPOJUIEpa MPEPhIBAHUN B
peXUMax: BIOXEHHBIX TMPEPbIBAHUM €  (QUKCUPOBAHHBIMU  MNPUOPUTETAMH,
IPEPBIBaHUS €  [HUKIMYECKUMU  TNPUOPUTETAMH, MACKHUPOBAHHE  3aIPOCOB.
[lepeuncinTe JOCTOMHCTBA U HEAOCTATKU KaXKOT0 U3 ONMCAHHBIX PEKUMOB.

32 Kontposieppl mOpsMOro JAocTyna K mnamsaTH. HasHaueHue, BBITOABbI,
HaOJt0JaeMble OT peaju3aluyd B MUKPONPOIIECCOPHOM CHCTEME peXuMa MpsiMOro
noctyna K naMatu. Mcnonb3ys 000OIIEHHYIO CXeMY 3JIEKTPUUECKYIO0 CTPYKTYPHYIO
B3aMMOJICUCTBUS NMAaMSATH U BHELIHETO YCTPOMCTBAa B PEKHMME MPSAMOIO JIOCTYyNa K
namsTH ONUIINTE €€ MPUHIUN paboThl. IlepeuncnuTe NOCTOMHCTBA U HEAOCTATKU
pexuMa IpsiMOro I0CTyMa K NaMsITH.

33 [IpuHiunel 00pabOTKH CUTHAOB B IUMGPOBBIX cuctemax. Ilepeunciure
MpEeUMYyIIecCTBA W HEJAOCTaTKU IU(poBOoii 00paOOTKM CUTHAJIOB. 3alMIINUTE
ypaBHEHUS, OIUCHIBAIOIIME Oa30Bble ONEpaldH, HCIOJIb3YyEeMblE B alrOpUTMax
uudpoBoit 00paboTku curHaioB. [losicHuTe Ha3HAYEHUE NEPEMEHHBIX, BXOAMAIIUX B
HUX U paCKpoiTe PU3NUECKHUI CMBICIT.

IIpumepHbIil HepeyeHb TeOpPeTHYECKHUX MPOrPAMMHBIX BOIIPOCOB
BBIHOCHMBIX HA 3K3aMeH nocJe usydenns Paznena 3. Ilporpammupyembie
JIOTHYecKHe YCTPOMCTBA) U MO0 3aBePIICHUI0 N3YYeHUs] TNCHUUILINHBI

Teopernuyeckue BOPOCHI



1 OnepaunoHHble YCWIMTENM YCTPOMCTBO M MNpuHUUI AeicTBusA. Jlaiite
OIpE/IENICHUE OIEpaliOHHOMY ycwinuTeno. HadepTute ycnoBHOe rpaduueckoe
0003HaUYEHNE ONEPALMOHHOTO YCUIIUTEINS U PACKPOMTE CMBICI 0O003HAUYEHHUS Ha HEM.
Ilepeuncinure OCHOBHBIE INPaBUiA, UCIOIb3YyEMbIE IPU aHAIU3€ OIEPALMOHHOIO
ycunuTens C¢  oOpaTHOM cBaA3pl0 M 0Oe3 Hee. llepeunciute OCHOBHBIE
HKCIUTYaTallMOHHO-TEXHOJIOTUYECKUE XapPAKTEPUCTUKU OIIEPALlMOHHOIO YCHIIUTEIA U
IIOSICHUTE UX.

2 CXeMOTEeXHUKa OIEpaIMOHHBIX  ycuiuTened. ba3oBele  BKIIIOUEHUS
ONEPAaLlMOHHBIX YCUJIUTENIEH, OCOOCHHOCTU MX SKCIUIyaTaluu. 3alUIINTe OCHOBHBIE
MAaTeMaTUYECKUE  BBIPAXKEHHUs,  HUCIIOIb3yE€MbIE  JUIA  aHaluM3a  OCHOBHBIX
XapaKTEepUCTUK CXEM YCTPOMCTB, COAEPKAIIMX B CBOEM COCTaBE ONEPALMOHHBIE
yeuwiurenu. IlosicHuTe OCOOEHHOCTH HCHOJB30BaHMS CXE€M Oa30BBbIX BKIOYEHUHN
ONEPAIMOHHBIX  ycuiurened. llepeuncnure  TOCTOMHCTBA M HENOCTATKH
HAaYEpPYCHHBIX CXEM.

3 AHajoroBble  KoMmmaparopbl.  JlaliTe  ompezelieHHE  aHAJIOTOBOMY
komnaparopy. [lpuBeaure  KiacCU(pUKalMIO  AHAJIOTOBBIX  KOMIApaToOpOB
OPUMEHSEMbIX B aBHALlMOHHOM pAaIUO3JIEKTPOHHOM obOopynoBanuu. [lpuseaute
BAPDUAHTBI CXEM DJIEKTPUYECKUX IPUHLUIHAIBHBIX, B KOTOPBIX HCIOJIb3YIOTCS
aHaJIOroBble KomnapaTopbl. OnUIIKUTE NPUHIUI PaOOTHl OAHOM U3 CXEM, MOSACHUTE
Ha3HA4YCHUE DJIEMEHTOB BXOIAIIMX B Hee. llepeuncnure 1OCTOMHCTBA U HEOCTATKU
CXEMBI.

4 AnanoroBblie KOMIIapaTophl. OKCILTyaTallMOHHO-TEXHUYECKUE
XapaKTEpUCTUKHA aHAJIOTOBBIX KOMIIAPATOPOB. PacKpOWTE TMOHATHE CIEAYIOLINX
OCHOBHBIX XapaKTEPUCTUK aHAJIOTOBBIX KOMIIAPATOPOB: CONMPOTUBIIEHUE B OTKPBITOM,
BKJIIIOYEHHOM  COCTOSIHMM; TOK YyTEUKM KaHaia; OBbICTpOAECHCTBUE; BpeMs
MEPEKIIIOYEHNS, HOMMHAJIbHBIE  3HAYECHUS  IUTAIONIMX  HANPSOHKEHUW;  TOK
noTpedseHUs; MaKCUMalbHO JOMYCTHUMOE 3HAYEHHE TOKa Yepe3 KOMMYTaTop;
JIMANa30H JOMYCTUMBIX 3HAYEHUN BXOJIHOTO (BBIXOJAHOIO) HAIPSDKEHUS. Y KaXUTE, B
KAKHX CIIy4asx KaKIblM U3 IEPEUYNCICHHBIX [IApaMETPOB aHAJIIOIOBOI0 KOMMYyTaTOpa
OKa3blBaeT CYLIECTBEHHOE BIMSHHE Ha PpabOTOCHOCOOHOCTh ABHUALMOHHOIO
PazvodJIEKTPOHHOTO 000PY10BaHUSI.

5 AHajoroBble KIHOYM. AHAJIOrOBble KIIOUM Ha TpaH3uctopax. Hauepture
CXEMBbl DJIEKTPUYECKHME NPUHUMUIIMAIBHBIE AHAJOTOBBIX KIKOYEH Ha I0JIEBOM
TPAH3UCTOPE C YHPABIAKOIIMM P-N  MEPEXOAOM U IIOJEBOM TPAH3UCTOPE C
M30JINPOBAHHBIM 3aTBOPOM M BCTPOEHHBIM KaHAJIOM. [losiCHUTE OCHOBHBIE OTIIMUKA
aTux cxeM. [losicHure npuHuun padoThl oaHOM uX cxeM. [IpuBenuTe OCHOBHBIC
DKCIUIyaTallMOHHO-TEXHUYECKUE XApAKTEPUCTUKU OTOU cXxemel. llepeunciure ee
JIOCTOMHCTBA U HEJOCTATKHU.

6 AHanoroBble KJIIOYM. AHAJIOrOBbIE KIIIOYM Ha TpaH3uctopax. Haueprtute
CXEMBbl DJIEKTPUYECKHME NPUHLUMUIIAAIBHBIE aAHAJOTOBBIX KIKOYEH Ha I0JIEBOM
TPAH3UCTOPE C M30JIUMPOBAHHBIM 3aTBOPOM M HWHIAYLMPOBAHHBIM KaHAJIOM U
oumnonspHoM TpaH3zucrope. IlosicHute ocHOBHBIE OTIMYMS 3THX cxeM. lloscHure
OpUHLUN paboThl OAHOW U3 cxeM. llpuBenuTe OCHOBHBIE SKCIUTyaTallMOHHO-
TEXHUYECKUE XapAKTEPUCTHUKU ITOW cxeMbl. llepeuucnaure ee mOCTOMHCTBA M
HEJIOCTaTKH.



[ Ananoro-umdpossie mpeoOpazoBarenu. JlaiiTe ompeneneHue aHaIoro-
nudpoBomMy mpeobOpazoBatento. llepeuncnure OCHOBHBIE — 3KCIUTyaTallMOHHO-
TEXHUYECKUE XAPAKTEPUCTUKHU aHAIOTO-IM(POBBIX mMpeoOpazoBateneil. Haueptute
CXEMY JJIEKTPUYECKYI0 MPUHIUIHAIBHYIO aHaJIoro-mu(poBoro npeodpazoBaresns ¢
napajiebHbIM TIpeoOpa3zoBaHueM. PackpoiiTe Ha3HaueHHUE DJIEMEHTOB, MPUBEIUTE
OCHOBHBIE MaTEMaTHYECKUE BBIPAXKEHUS, HMCIOJb3yEeMbIE JIJIsi aHaJM3a OCHOBHBIX
XapaKTEPUCTUK CXEM YCTPOMCTB, COAEPKALIUX B CBOEM COCTABE aHAJIOTO-IU(PPOBLIE
npeoOpa3oBaTeiy.

8 lludpo-ananoroBeie mpeodOpazoBarenu. Jlaiite onpenenenue mudpPoO-
aHaJIoOroBoMy mnpeoOpa3oBaTento. Ilepeunicinre OCHOBHBIE 3KCIUTyaTallHOHHO-
TEXHUYECKUE XapaKTEePUCTUKH LU(po-aHaTIOroBbIX mpeoOpazoBareneil. [loscaute
OPUHLUN TpeoO0pa3oBaHus MHQPPOBBIX CUTHAJIOB B AHAIOTOBBIC, 3aIHUIINATE
MaTEeMaTHYECKUE BBIPAKEHHUS TMOSCHSIONINE TPUHIUIN pPabOThl. YKAKUTE THUIIBI
aBUAIMOHHOTO PaJAHOAIEKTPOHHOrO 000pynoBaHus (OOpPTOBOrO MW HA3€MHOIrO), B
KOTOPOM HCIOJIb3YIOTCS HU(PO-aHAIOTrOBbIE IPeoOpa3oBaTeu.

9 [IpencraBnenue yuceln B uuppoBoi anekTpoHuke. [loscHuTe B 4em cocTout
CYTh JJBOMYHOT'O KOJUPOBAHUS. 3alHILNTE MOJIUHOM, ONUCHIBAIOIINM JIF000€ YHCIIO B
aroboi cucteme cumcienus. Ilpencrasnenue yucen B ¢popMe ¢ PUKCUPOBAHHON U
iaBatomien 3ansaTod. Ilepeuncinure AOCTOMHCTBA U HENOCTATKU KaKIOW (POpMBI
npencraBieHus yncena. ONUIINTE alrOpuTM, C MOMOLIBI0 KOTOPOrO OCYIIECTBIIAET
npejcTaBiieHus yncen B opmare ¢ miaBatoieid 3anaroi. [loscHuTe, B KakoMm TUIE
aBUALIMOHHOTO  PAJAMOA3JIEKTPOHHOTO OOOpYAOBaHUS HCIOJNB3YIOTCA YHCIa €
(UMKCUpPOBAHHOM, a B KAKOM C IJIaBaIOILEH 3aMsITOM.

10 IlpencraBmenne ymcen B 1udpoBoi  dnekTponmke.  CraHmapT
npejcTaBiieHus] yucen ¢ riaBaromieit 3anstoit |EEE 754. Tlosicuute, mjist kakux
uenei ucnosibdyercs crangapt |EEE 754, xakue Buabl mpencTtaBieHUs 4YHCEN C
IUTaBAIOIIEH 3aMsITON paccMaTpUBAIOTCS B CTaHAApTE, MOPSAO0K MPEICTaBICHHS YUCE
«Tyna» U «00paTHO», MOPAJOK OKPYTJIICHUS Yncen B popMaTe ¢ IIaBaroiei 3amsaTou.
[lepeuncnure U pacKkpoiiTe OCHOBHBIE MOIOXKeHus cTanaapTa IEEE 754,

11 Ob6mue cBenaeHust 0 GYHKIUAX anreOpbl JOoruku. DYHKIIUUA U OTIEPAIIHH.
JaiiTe moOHATHE CHEIYIOIIMM MOHATUSAM aireOpbl JIOTMKU: TabiMlla MCTUHHOCTH;
GyHKIMSA; omeparop; Jorudeckas (yHKUMS OIHOM MEepeMEHHOM; JIorhyecKas
GyHKIUS ABYX MEPEMEHHBIX; JIoTHYecKass (PyHKIHS TpeX MEepEeMEHHBIX; JOTHUECKUe
AJeMeHTHhI. PackpoiiTe 1 3amuumuTe OCHOBHbIE (YHKIIMU anreOphl IOTUKH.

12 OcHoBHBIE 3aKOHBI U TIpaBUiIa alreOpbl Joruku. Packpoiite, 3anummure u
JOKQXUTE  CIENYIOUIME  3aKOHbl  anreOpbl  JIOTUKH:  KOMMYTATHUBHOCTH;
aCCOLIMaTUBHOCTH; IUCTPUOYTUBHOCTH, UJIEMIIOTEHTHOCTH, OTpUIIAHHS,
JIBOMCTBEHHOCTH; CBEPTKH; TIOJHOTO CKJIEMBAHHUSA;, HEIMOJHOIO CKJICUBAHMUS.
Haueptutre cxeMy »5JIEKTpUYECKYI0 MNPUHLMIHAIBHYI0 LHUPPOBOrO YCTPOUCTBA,
pealn3yIOLIEro OJJUH U3 3aKOHOB aNreOphbl JIOTHKH.

13 Kanonuveckue ¢Gopmbl mnepexitouareabHbix  (ynkiui. CoBeprieHHas
JTU3BIOHKTUBHASE (hopMa MpeACTaBICHUS MepeKiIouaTenbHol (pyHkuuu. Onummure
IPaBWIO MepexoAa OT TaOJIMYHOM (OPMBI 3aMHCH MEPEKITI0YaTENbHON (QYHKIUU K
COBEpIICHHON NU3bIOHKTUBHOW (¢opme. [lpuBenute mnpumep 3¢pGEKTUBHOTO
UCIIOJIb30BaHUS COBEPUICHHON AU3BIOHKTUBHONW HOPMaJIbHOU (DOPMBI TIPEICTABICHUS



nepexiouaTenbHol GpyHkunn. HauepTuTe NpUHIMNHUATBHYIO JIEKTPUUYECKYIO CXEMY
M(POBOTo yCTPOICTBA.

14 VnTerpansHpie  MHKpocxXeMbl jaemudparopoB. Jlalite omnpeneneHue
nemudparopy. IlpuBeaurte TaONMIly HCTUHHOCTH WHTErPATbHON MHMKPOCXEMBI
nemudparopa. HadepTture mNpUHIUNHUATBHYIO JJIEKTPUUECKYIO CXeMy Ha 0ase
OCHOBHBIX  JIOTUYECKMX (GYHKUMHA pealn3yolyo (yHkiuoo aemudparopa.
N306pa3ute ycinoBHOe rpaduyeckoe 0003HAYEHHE U PACKPOUTE CYyTh 00O3HAUYCHHMIA.
[lepeunciure U pPacKpOWTE OCHOBHBIE SKCIUIyaTalMOHHO-TEXHUYECKHE MapaMeTphl
UHTETPAIBHBIX MUKPOCXEM ACU(PaTOpOB.

15 MnTerpanbHble MUKPOCXEMBI IIpeoOpa3oBaneil konoB. [laiite onpenenenue
npeoOpaszoBarento kojaoB. I[lpuBeaute TaONMIly MCTUHHOCTH, OIMCHIBAIOIIYIO
OPUHIUNI (PYHKIIMOHUPOBAHUSA UHTETPAIbHOM MUKPOCXEMBI IPeoOpa3oBaTelis KOAOB.
HauepTtute nNpuHUMIUAIBHYIO 3JIEKTPUYECKYIO CXEMY Ha MPOCTEHIIMX HU(POBBIX
JJIEMEHTaX pealu3ylollyl0 (QyHKIMIO mpeoOpa3zoBatens KoaoB. M3o0pasute
yclIoBHOE Tpaduyeckoe 0003HAaUEHUE UHTETPAIbHOM MUKPOCXEMBI IpeoOpa3zoBaTeis
KOZIOB M packpoiite cyTb oOo3HaueHuid. [lepeuncnure U packpoHTe OCHOBHBIE
DKCILTYyaTAllMOHHO-TEXHUYECKUE rapameTpbl MHTErpaJIbHbIX MHUKPOCXEM
npeodpaszoBarenei KoJoB.

16 UnTerpansHpie  MUKpocxeMmbl — mudpaTopoB. Jlalite ompeneneHue
mmdparopy. IlpuBenure TabnMily HCTUHHOCTH HMHTETPAIBHOM MHUKPOCXEMBI
mmdparopa 2—>4. Hauepture NPUHIMOUATBHYIO 3JIEKTPUYECKYI0 CXEMY Ha
NPOCTEUIUX IUGPOBBIX dDJIEMEHTAaX PpPeATM3YIoNylo (QYHKIUIO Immdparopa.
N300pa3ure ycinoBHOe rpaduueckoe 0003HAYEHHE HMHTETPAIBHOM MHUKPOCXEMBI
mudpaTopa U pacKkpoute cyTh 0003HaueHuid. [lepeuncnnte u packpoiTe OCHOBHBIC
IKCILTyaTallMOHHO-TEXHUYECKUE napameTpbl MHTErpAJIbHBIX MHUKPOCXEM
mpaTopos.

17 nTerpanbHbie  MUKPOCXEMBI MYJIBTHILUIEKCOPOB. JlaliTe ompenencHue
MynbTUIUIeKCOpy. IlpuBenuTe TabMUIy HMCTHMHHOCTH, OIKCHIBAIOUIYI0 pPaldOTy
MHTErPaJIbHOM  MHUKpPOCXEMBI ~ MyJbTUIIEKcopa. HauepTuTe NpUHIMIHAIBHYIO
AIEKTPUYECKYI0 CXEMYy Ha MPOCTEUIINX HUMPOBBIX 3JIEMEHTAX pPEATN3YIONIYIO
byHKUMIO MyJbTUIUIEKCOpa. M300pasute ycinoBHOe Trpaduueckoe 0003HAYEHUE
MHTErPAIbHOM MHKPOCXEMbI MYJBTHILUIEKCOPA M PACKpPOUTE CyTh 0OO0O3HAUECHMIA.
[lepeunciure U pacKpoWTEe OCHOBHBIE SKCILUTyaTAllMOHHO-TEXHUYECKUE MapaMeTphl
MHTErPAbHBIX MUKPOCXEM MYJIBTUILIIEKCOPOB.

18 MnTerpanbHbie MHKPOCXEMBI JIEMYJIbTUIUICKCOpOB. [laliTe ompenencHue
nemyibTUILIeKcopy. [lpuBeaute TabnMily HCTUHHOCTH, OMMCHIBAIOLIYIO pPabOTy
WHTErPaJIbHOM MHUKPOCXEMBI JIEMYJIbTHIUIEKCOpa. HauyepTure NpUHOHUIHATBHYIO
AIIEKTPUYECKYI0 CXEMy Ha TMpOCTEHIINX LHU(PPOBBIX 3JIEMEHTaX pPEaTU3yIOIIyIO
byHKIMIO nemynbTUILieKcopa. M300pasuTte ycinoBHoe rpaduieckoe 0003HaueHUE U
packpoiite  cyThb o0Oo3HaueHwmii. [lepeuncauTe W packpoWTEe  OCHOBHBIC
IKCILTYyaTallMOHHO-TEXHHUYECKHE napameTpbl MHTErPAIIbHBIX MHUKPOCXEM
JEMYJIbTUILIIEKCOPOB.

19 NnTerpanbHbie MUKPOCXEMBI CXeM cpaBHeHUs. JlaiiTe onpeneneHue cxeme
cpaBHeHusi.  IlpuBenutre  TaOMUIly  WMCTUHHOCTH,  ONUCHIBAIOUIYI0  padoTy
MHTETPaIbHOM MHKPOCXEMBI CXEMbl CpaBHEHHMS. HauepTure NpUHIUIIHAIBHYIO



AIIEKTPUYECKYI0 CXEMy Ha MPOCTEHIIMX UU(POBBIX 3IIEMEHTaX peaIu3yIOIIyI0
dbyHKuMIO cxembl cpaBHeHus. M300pasurte ycioBHOe rpadguyeckoe o003HaYEHUE U
packpoiite  cyTh  obOo3HaueHui. Ilepeumciaure ©W  packpoWTe  OCHOBHBIC
AKCIUTYaTallMOHHO-TEXHUYECKUE TMapaMeTpbl HMHTErPAIBHBIX MHUKPOCXEM CXEM
CpPaBHEHHS.

20 UnTerpanpHble  MHKpPOCXEMbl  HHU(POBBIX  KommapaTtopoB.  /[laiite
omnpejeneHre 1uppoBoMy Kommnapatopy. IlpuBenure Tabiuily HCTUHHOCTH,
OMHUCHIBAIONIYI0 paboTy I1udpoBoro kommapatopa. HauepTuTe mpuHIUIHAIBHYIO
AIIEKTPUYECKYI0O CXEMy Ha TMPOCTEHIINX LHU(PPOBBIX 3JIEMEHTaX PEeaTU3yIOIIyIo
dbyaknuo  mudpoBoro kommapartopa. M3ob0pasute ycioBHOe —Tpaduueckoe
0003HaUYE€HHE HMHTETPATbHON MHUKpPOCXEMbI LHU(POBOrO KOMIApaTtopa M PacKpouTe
CyTb o00o3HaueHuil. llepeuncauTe M packpolWTe€ OCHOBHBIE SKCIUTyaTallMOHHO-
TEXHUYECKUE NTapaMeTPbl HHTErPAIbHBIX MUKPOCXEM LIU(PPOBBIX KOMIAPATOPOB.

21 UnTerpanpHble  MUKPOCXeMbl ~ cymmaTopoB. Jlalite  ompeneneHue
cymmaropy. IlpuBenure knaccuukanuio CyMMaTOpOB. 3alUIINTE aHATUTHYECKOE
BBIPQXEHUS, OIUCHIBaIOIIEe (PYHKIMOHUPOBAHUE OJHOPA3PSAHOIO CymMMarTopa.
HauepTuTte NpUHUMNHAIBHYIO AJIEKTPUYECKYIO CXEMY Ha MPOCTEHIIMX UPPOBBIX
3JIEMEHTaX pealn3yIolyl0 (QYHKIHUIO OJHOpa3psaHoro cymmaropa. W3o0pasure
YCIOBHOE Tpaduueckoe 0003HauYeHHE MHUKPOCXEMBbl CymMMaTopa U PackponTe CyTh
0003HauYEHUH.

22 VlaTerpanbHble MUKPOCXEMBI apu(hMETHKO-TOTHUECKUX YCTpoicTB. JlaiiTe
ONpEJEICHHE U TMOSICHUTE Ha3HAYeHHE apHU(PMETUKO-JOTUYECKOIO YCTPOUCTBA.
[IpuBenquTe ¥ ONUIIMTE TMEpPEYEHb OMNEpaluid  BBINOJHAEMBIX apU(PMETHKO-
JIOTUYECKUM ycTpoiicTBOM. WM3o0pasute yciioBHoe rpaduueckoe 00O03HaAUCHUE
apu(pMETUKO-I0ruH4eckoro ycrpoiicrea. Ilepeuncnure u packpolTe OCHOBHBIE
AKCILTYyaTallMOHHO-TEXHUYECKHE napameTpbl MHTErpajbHbIX MHUKpPOCXEM
apu(pMETUKO-TOrMYECKUX YCTPOUCTB.

23 Tpurrepnl. [aiite onpenenenue tpurrepy. llpuBeaute kiaccudukaiuio
TPUITEPOB. 3amuIIUTe TAOJUIBl HUCTUHHOCTH MJIi OCHOBHBIX THIIOB TPUITEPOB.
Hauyepture NpUHLOMINAIBHYH0  AJIEKTPUYECKYK0  CXEMY, IIOCTPOEHHYK  Ha
OPOCTEHIINX JIOTMUECKUX JJIEMEHTaX pPEeaJu3yIollyl0 (QYHKIMIO KaKI0ro THIIA
TpurrepoB. M3o00pasute ycnoBHoe Trpaduyeckoe 0003HAUEHHE TPUITEPOB U
packpoiite  cyThb o0Oo3HaueHwmii. llepeuncauTe W packpoWTe  OCHOBHBIC
AKCILTYyaTAlMOHHO-TEXHUUECKHUE MapaMeTphl HHTETPAIbHBIX MUKPOCXEM TPUTTEPOB.

24 TaktupoBaHue U cuHxpoHuzauus. [IpuBeaute kiaccudukanuo mpodIem
TaKTUPOBAaHUS U METOJIOB UX peuieHusd. [IpuBenure TpeboBaHus, NpeabsBIsIEMbIe K
CUCTEMaM TaKTHUPOBAaHUA M CHUHXpOHM3auuu. [lapaMeTpbl TaKTOBBIX HMITYJIbCOB.
Onnodasznoe u naByx(daszHoe TakTUpoBaHWe. JIOCTOMHCTBA M HEJOCTATKH
oaHOo(a3zHOro U IBYX()a3HOTO TAKTUPOBAHUSI.

25 JIBonunbie cyeTuuku. JlaiiTe omnpeneneHre JBOUYHOMY CUCTUYHUKY.
3anumuTe TAOJUIBI UCTUHHOCTH [UIsl OCHOBHBIX THUIOB JBOWYHBIX CUYETYHKOB.
Hauyepture NpUHUOMIMAIBHYI0  DJIEKTPUYECKYI0  CXEMY, IIOCTPOEHHYK  Ha
OPOCTEHIINX JIOTMYECKHUX OJJIEMEHTaX peaju3ylollyl0 (QYHKIHIO JABOUYHOTO
cuetynka. M300pa3ute yciaoBHOe rpaduyeckoe 0003HaAUECHUE TPUTTEPOB U PACKPOUTE
cyTb oOo3HadyeHuii. Ilepeuncnure u packpoilTe OCHOBHBIE OSKCILTyaTallHOHHO-



TEXHUYECKHUE MapaMeTPbl HHTErPAIbHBIX MUKPOCXEM JIBOUUHBIX CUETUUKOB.

26 MuTerpanbHble MHUKPOCXEMbl 3allOMUHAIOIIUX YCTPOMCTB. Onuinure
Ha3HAUYCHUE  3alOMHUHAIONIUX  YCTPOMCTB. [IpuBenure KJ1acCU(DUKAIUIO
3aIlIOMHUHAIONINX YCTPOUCTB. PackpoiiTe nmpuHuuN (yHKIIMOHUPOBAHUS KAXKIOTO M3
NPUBEACHHBIX THUIOB. [lepednciuTe W TMOSCHUTE OCHOBHBIE HSKCIUTyaTallMOHHO-
TEXHUYECKUE  XApPAKTEPUCTUKH  HHTETPAbHBIX  MHUKPOCXEM  3allOMHHAIOUIUX
YCTPOMCTB.

27 IlpocTbie MHKpPOIPOLECCOPBl M MHKPOIPOLIECCOPHBIE cucTeMbl. JlaiiTe
onpezeneHre Mukponpoueccopy. IlpuBenure kinaccupukanuo MUKPOIPOLECCOPOB.
[lepeuncnure U ONUIINTE OCHOBHBIE PA3JIMUUSl B OCHOBHBIX BHJAaX apXUTEKTYp, IO
KOTOPBIM CTPOSITC MHUKpompolieccoprl. Ilepeuncnure W MNOSICHUTE OCHOBHBIC
AKCIUTYaTallMOHHO-TEXHUUECKUE XapaKTePUCTUKHA MUKPOTIPOLIECCOPHBIX YCTPONCTB.

28 IlpocThie  MHKpPOIPOIIECCOPHI M MHUKPOMPOIIECCOPHBIE  CHUCTEMBI.
[TpuBenure OOOOIIEHHYIO CXEMY OJJIEKTPUYECKYIO CTPYKTYPHYIO OJHOSIIEPHOIO
MUKpOIpolieccopa Y ONUIIATEe NPUHIMN ero (yHKIHOHUpoBaHUsA. Onuimre
MEXaHHU3M BbI30Ba NOANPOrpamMMbl. BapuaHThl peanu3ainu CTEKOBOW IMaMSITH.

29 UnTepdeiicel mpoieccopHbix cucteM. JlaiiTe ompeneneHue Cleayromm
TepMuHaM:  ¢Gu3NUecKuil uHTEepdenc; JIOTHYecCKUd HUHTepQeic; JIOTMYeCKHit
MPOTOKOJI; KaHajl CBA3W; JMHHUSA CBSI3M; MarucTpajb; NapajuieJbHas MarucTpalib;
MocJeAoBaTeNbHAsl MAarucTpalb;, IEpeJaTyuK; NOpueMHUK. JlaiiTe KpaTKyro
xapaktepuctuky narepdeiicy VME (Virtual Machine Environment).

30 CtpykTypa u GyHKIIHOHUPOBAHKUE MYJIbTHUSICPHBIX MPOIECCOPOB (PHPMBI
Intel. TIpuBeauTe 00OOIICHHYIO CTPYKTYPHYIO CXEMY MYJIBTHSAICPHOIO IMpoleccopa
¢dupmer Intel, BermonHenHoro Mo apxutekrype Sandy Bridge. ITosicaute Ha3HaueHHe
OCHOBHBIX DJIEMEHTOB, TMPHUBEAUTE OCHOBHBIC OKCIUIYyaTal[MOHHO-TEXHUYECKUE
XapaKTEePUCTUKHU Tpoleccopa. [IpuBenure MapkupoBKY Mpolieccopa, BHIMOIHEHHOTO
10 ONMMCAHHOM BBIIIE aPXUTEKTYPE.

31 O6mme cBeneHus: 0 COBPEMEHHBIX MUKPOKOHTposuiepax. [loscaute, B uem
COCTOSIT OCHOBHBIE OTJIMYUSI MHKpOIIpoleccopa OT mporeccopa. HM3o0pasure
OOOOULIECHHYI0O CTPYKTYpHYIO CXEMYy MHKpPOIpOIleccopa, MOSICHUTE Ha3HAuYECHUE
KOKJIOTO  DJIEMEHTa, BXojsmiero B  Hee. Onumure TPUHIUN — pabOTHI
MHUKPOKOHTPOJIJIEPA IO HAUEPUYEHHOM CXEME.

32 [lonynsipubie cemeiicTBa MUKpPOKOHTpoJuiepoB. [IpuBenute HambOosee
MONYJISIPHBIE CEMEUCTBA MHUKPOKOHTPOJUIEPOB, BBIMYCKAEMBIX OTEUECTBEHHBIMU U
3apyOexxHbIMU Tpou3BoauTessiMu. llepeuncnute ux ocobenHoctu. IlpuBenure
JIOCTOMHCTBA U HEJJOCTATKU KaXKJOT0 CEMENCTBA MUKPOKOHTPOJUIEPOB.

33 IlponieccopHoe sA1po MUKpOKOHTpoJuiepa. Ilepeuncnure Tpu OCHOBHBIC
COCTABJISIOIINE, SIBISIONIMECS HEPa3phIBHBIM €IUHCTBOM TEXHUYECKOI'O PEeIICHUS
IIPU MOCTPOECHUU MUKPOKOHTPOJIEPOB. 3aIMIINTE MATEMATHYECKOE BhIpAKEHUE IS
ONpENENECHUS] TMPOU3BOJUTEIBHOCTH MHUKPONPOLECCOPHOW CHUCTEME, IOSCHHUTE
NepeMeHHbIe BXOdmue B Hero. OTBeTbTe Ha Bompoc: UTO MOHUMAETCS MO
npenenbHOl  yacToToM  TaktupoBaHusi?  CpaBHUTE  MEXIy coOod  nBa
MUKPOKOHTPOJIJIEPA, MCIHOJIB3YSl JUIsl CPaBHEHUS CIEAYIOIIUME MapaMeTpbl: THII
apXUTEKTYPBI; IPeIeNbHAs YaCTOTa TAKTUPOBAHMS; YaCTOTa OOMEHA M0 BHYTPEHHUM
MarvucTpassim.



34 PesuneHTHasi maMATb ~ MUKpPOKOHTposuiepa. Jlaiite  ompenesneHue
pPEe3UIeHTHON namsTu MUKPOKOHTpOJLIEpA. [lepeuncnure OCHOBHBIE
IKCIUTYaTallMOHHO-TEXHUUYECKUE  XapaKTePUCTUKH, a TakkKe JIOCTOMHCTBA W
HEJIOCTATKHU CJIEIYIOIIMX THUIIOB dHepronezaBucuMoit mamsatu: Mask-ROM; One-Time
Programmable ROM; Erasable Programmable ROM; Electrically Erasable
Programmable ROM; Flash ROM.

35 Mukpokoutposiepbl  cemeiictea  MCS-51  ¢upmer  Intel. Haueptute
00O0OIIEHHYI0 CTPYKTYpHYIO CXE€My MHUKpPOKOHTpoJuiepa cemeiictBa MCS-51.
[losicaute  Ha3HaueHUE OCHOBHBIX  JJIECMEHTOB. OnummTe  TPUHIUT
(YHKIIMOHUPOBaHUA  MHUKPOKOHTposuiepa.  llepeunciute  €ro  OCHOBHBIE
AKCIUTYaTaIl[MOHHO-TEXHUYECKHE XapaKTePUCTHKH, TPUBEAUTE JOCTOMHCTBA U
HEOCTATKH.

36 Knaccuduxarus PIC mukpoxontposuiepos. [IpuBeaure kinaccupukammro.
Kpatko oxapakTepusyilTe KakIbld MYHKT KiIaccUPUKalUU. YKaXUTE, MO KaKuM
MPU3HAaKaM MOKHO €Ille KIIacCU(PUIIMPOBaTh KOHTpOJUIepsl cemeiictBa P1C?

37 Texuunueckue xapakrepuctuku PIC muxpokontpoiepos. Ilepeuncnure
TEXHUYECKUE XapaKTEPUCTUKU U pacKkpoiTe ux cmbici. [losgcHute, kakum oOpa3zom
MIEPEUUCIICHHBIE XapaKTEPUCTUKA MUKPOKOHTpOJUIepa Oy IyT OKa3bIBaTh BIMSHUE HA
o01I1e XapaKTEePUCTUKU PaJUOTEXHUUECKOIO yCTPOUCTBA.

38 Ctpykrypa mukpokoHTposuiepa cemeiictBa PIC. Hauepture 060011eHHYIO
CTPYKTYpHYIO cxeMy MuKpokoHTpoimiepa PIC16F84, moscHuTe Ha3HAYCHUE
AJIEMEHTOB, BXOJSIIUX B HEE W PACKPOWUTE MPHUHIUI PAOOTHI CXEMBI. YKaXHUTE, B
KakOM pPaJdOTEeXHUYECKOM OOOpYJOBaHWM aBUAIMOHHOTO HA3HAYCHUS MOXKET
UCTIONB30BaThCsl MUKpokoHTposuiep PIC16F84 u mouemy?

39 Knaccudukamuss uHTEpHEHCHBIX MUKPOTPOIIECCOPHBIX cucTeM. Jlaiite
ompenesieHne TepMuHy «uHTepdeiicy. [IpuBeaute knaccudukamnuio MHTEPDEHCHBIX
MUKPOIPOILIECCOPHBIX CHUCTEM U TMOSCHUTE CYTh KAXKIOTO MyHKTa KIACCHU(PUKAIIMH.
[lepeuncnure AOCTOMHCTBA W HEAOCTATKM HHTEP(EMCHBIX CHCTEM, BXOASIINX B
npuBeAeHHY0 kiaccupukaruio. [lepedyncnure OCHOBHBIE (DYHKIIMM CHUCTEM
aBUALIMOHHOTO PAJMOAIEKTPOHHOTO OO0OPYy/IOBaHUS, B COCTaB KOTOPBIX BXOJST
uHTepEHCHBIE CUCTEMBI.

40 llIunansie opmupoBarenu. Jlaiite onpeaeneHue, MOsICHUTE Ha3HAYEHUE U
o0nacTh TMPUMEHEHUS MIMHHBIX QopMupoBateneil. Hadepture o00001IeHHYIO
CTPYKTYPHYIO CXEMY IIMHHOTO (POpMHUPOBATENS, PACKPOWUTE Ha3HAUYCHUE DJIEMEHTOB,
BXOJSIIMX B HEE M ONUIIUTE MNpUHIMO ee pabdoTel. M3o00pa3ute yCIOBHOE
rpaduyeckoe 0003HAYCHHE MHUKPOCXEMBI IIMHHOTO (OPMHUPOBATENS] U TIOSCHUTE
Ha3Ha4YCHHE €€ BHIBOJIOB.

41 IMapannensHble agantepsbl. [laliTe onpeneneHue, MOACHUTE Ha3HAYEHUE U
o0nacTb TMPUMEHEHHS TMapalieNbHBIX aganTepoB. Hadeptutre 00001IeHHYIO
CTpYKTypHYIO cxemy MukpocxeMbl KP580BBS5S5SA, mnosichute npuHmum padoTh
napajieIbHO-TiepuhepuitHOTO ajanrepa. [lepeuncnure ee OCHOBHBIE
XapakTepUCTHKHU. JlaiiTe KpaTKyl XapaKTePUCTUKY OCHOBHBIM PEKHUMaM PabOTHI
napajuieaIbHO-TIepUPEPURHOro afanTepa.

42 Nnrepdeiic SPI, Serial Peripheral Interface — cuaxpoHHBIN AyTUIEKCHBIIA
TpeXmpoBOAHBIM  uHTepdeiic. Haznauenwme wuHTepdeiica, ero TEXHHUUYECKUE



XapaKTepUCTUKU M obmacte  mpuMmeHeHus.  Haueptute ~ 0000uICHHYIO
GyHKIMOHATIBHYIO cXeMy OOMEHa JaHHBIMU MEXAY MOIYJISIMU TOSCHUTE
HA3HAUYEHUE DJIEMEHTOB, BXOSAIIMX B ATy CXEMYy M ONUIIUTE NPUHIUI pPabOTHI.
[TepeuncauTe JOCTOMHCTBA U HeocTaTKH nHTepdeiica SPI.

43 JIByxX1npoBOAHBIN HHTEpderc ¢ TOCIeI0BaTeILHON Mepeaadeil JTaHHBIX
I°C, Inter Integrated Circuit. Ha3smauenne wuHTepdeiica, ero TEXHHUCCKHUE
XapaKTEepPUCTUKU U 00JacTh NpuMeHeHusd. Hadepture o0OOLIEHHYIO CTPYKTYpPHYIO
cxeMy wuHTep(eiica, NpUBEAUTE CTPYKTYpPy CHTHajga M TMOSICHUTE MPUHIUI
¢byHkuonupoBanus uHTepdeiica. Ilepeuncnure HOCTOMHCTBA W HEAOCTaTKU
untepdeiica 1°C.

44 TTpunuumnbsl oOpabOTKM CUTHAIOB B HUQPPOBBIX cucteMax. [lepeuncrute
NpEeUMYyIIeCTBA W HEJAOCTaTKU 1U(poBOi 0OpaOOTKM CUTHAJIOB. 3alMIIHUTE
yYpaBHEHUS, ONUCHIBAIOIIME Oa30BbIE ONEpaldU, HCIOJIb3YEMBIE B aJrOpUTMax
ugpoBoit 00paboTku curHaioB. [loscHUTE Ha3HAYEHHE NMEPEMEHHBIX, BXOIAIINX B
HUX U PACKpONTE (PUINUECKHUI CMBICII.

45 HazHaueHnne 1 00J1aCTh NPUMEHEHUS MHUKPOCXEM C IMPOrpaMMHUpPYEMOit
jorukoil. IlosicHuTe cyTh TEXHMUECKONH HEOOXOINMOCTH UCHOIb30BAaHUS MUKPOCXEM
C IPOrpaMMHUPYEMOH JIOTMKOW B PaJUO3JIEKTPOHHBIX CHCTEMAX TIPAXKIAHCKON
aBuanuu. [lepedncianre OCHOBHBIX OTE€UECTBEHHBIX U 3apyOEKHBIX MPOU3BOIUTENEH
IIPOTrPAMMUPYEMBIX JIOTHYECKHUX CXEM.

46 Knaccudukaius WHTETPAIBHBIX MHUKPOCXEM IMPOrPaMMHUPYEMOM JIOTHUKH.
[IpuBenuTe KiIaccu(UKAIUI0O MUKPOCXEM C IMPOrpaMMHUPYEMOM JOTMKOM MUHHUMYM
no JByM mpu3HakaMm. PackpoiiTe CyIIHOCTh KaXKJIOTO MYHKTa KilacCU(pUKALIUHU.
[IpuBequTe mnpuUMep MHUKPOCXEM NPOrpaMMHUPYEMOM  JIOTMKU(C  YKa3aHUEM
MapKHUPOBKH) OTEUECTBEHHOI'O U 3apyOEKHOTO MPOU3BOCTBA.

47 O0uue (CUCTEMHBIE) CBOMCTBA MHUKPOCXEM MPOrpaMMHUPYEMOM JIOTHKHU.
[lepeunciinite ©  pacKpoWTE OCHOBHBIE JIOCTOMHCTBA, OIPEACISIOIIME  HX
BO3pACTAIOIEE HCIIONB30BAHUE B TEXHUYECKHX CHCTEMax. YKaKUTE€ OCHOBHbBIC
HEJOCTATKU NPUCYLIME MHUKPOCXEMaM € MPOrpaMMHUPYEMON JIOTUKOW W OIPENEIINTE
MyTH UX YCTPAHECHUSI.

48 OcHOBHBIE TEXHUYECKHUE XapaKTepUCTUKU MHUKPOCXEM c
nporpaMMupyemoi Jiorukoi. [IpuBeaure He MeHee 6 XapaKTEPUCTHUK (C yKa3aHUEM
UX AHIJIOSI3bIYHOIO aHajora) M Jaite UM KpaTtkoe noscHeHue. [loscHute, xakue
XapaKTEPUCTUKU  OyAyT  ONpEACNAIONMMH TpPH  BBIOOpE  MHUKPOCXEMBI  C
POrpaMMUPYEMOM JIOTUKOM JUIsl IPUMEHEHHS B aBUALIMOHHOM PaJAMO3JIEKTPOHHOM
000py10BaHUM.

10 MeToauyeckue PpeKOMEHJAANMU I O00y4alwIIuXcsd 10 OCBOEHUIO
AUCIHUILIHHDBI

[Tpuctymnas K U3y4eHUI0 TUCUUIIIMHBI «CXEMOTEXHUKA U MUKPOIIPOLIECCOPHBIE
YCTPOMCTBA B PaHOIIEKTPOHHBIX CHCTEMAaX», CTYJEHTY HEOOXOIMMO BHHUMATEIHHO
O3HAKOMHUTBHCS C TEMATHYECKUM IIJJAHOM 3aHSATUM U CIIMCKOM PEKOMEHJIOBAHHOU
autepaTypbl. CTyneHTy cCienyeT YsICHUTb, YTO YpPOBEHb M TJIyOMHa YCBOEHUS
JTUCIUIUIMHBI 3aBUCAT OT €r0 aKTUBHOW M CHCTEMAaTHYE€CKOW pabOThl HA JIGKIMSIX U



MPAKTUYECKUX  3aHATHS. B 9TOM  mporecce BaXHOE 3HAYCHHE  HWMEET
camocToATeNbHas  paboTa, HampaBliecHHAas Ha  BOBJICYEHHE  CTyJCHTa B
CaMOCTOATENIbHYIO TO3HABaTEIbHYIO JCSATEIBHOCTh C 1EIbI0 (OPMHUPOBAHUS
CaMOCTOATENILHOCTH  MBIIUICHUS,  CHOCOOHOCTE K  mpodeccCHOHaTbHOMY
CaMOpa3BUTHIO.

B nauane 3 kypca cTyJIeHT BBIOMpaEeT TeEMY KypCOBOM pabOThI B COOTBETCTBUU C
NpaBUJIOM YKa3aHHOM B  METOJMYECKOM IOCOOWH, COTJIAaCOBBIBAET €€ C
MpernojiaBaTesieM M TMPUCTYNAET K CaMOCTOATEIBHOMY BBITIOJHEHUIO, HCTIOIB3YS
TUTIOBYIO TIPUMEPBI, @ TaKKe KOHCYJIbTAllMH, KOTOPHIC MPENOoaaBaTeNlb MPOBOIUT
OJIMH pa3 B HEAENI0. 3alluTa KypcoBOM pabOThl MPOBOJMUTCS B KOHIE 3 Kypca U
OLICHUBAETCS COIACHO II. 9.5.

Ha 3 xypce oco0oe BHUMaHUE YACISIETCA PAa3BUTHUIO CIOCOOHOCTEH CTYJEHTA B
pEIICHNU HECTAaHIAPTHBIX 3aJ1a4 HA OCHOBE paHee U3y4eHHOro Marepuana. B 3 kypca
MIPOBOJIUTCS MTPOMEKYTOUHAs aTTecTalus B popMme sK3amMeHa.

[Ipu npoBeneHun BceX BUIOB 3aHATHII OCHOBHOE BHUMAaHUE YACNACTCS
PACCMOTPEHUIO TPHUHIIMIIOB TMOCTPOCHMS, PAOOThI, aHAIU3y PaJAUOIIEKTPOHHBIX
CUCTEM M HX JJIEMEHTOB, a TAaKX€ MECTa MPUMEHEHHUs H3y4aeMOro maTepuaia B
CUCTEME PATUOTEXHUUECKOTO 00ECIICUSHHSI TOJIETOB BO3/YIIIHBIX CY/IOB.

Teopernyeckas MOJATOTOBKA CTYACHTOB MO JUCIMIUIMHE OOECIECYMBAETCS HA
nexuusx. Ha nexmusix oOy4aemMbIM Tar0TCSl CUCTEMATU3UPOBAHHBIE OCHOBBI HAYyYHBIX
3HAHMHM 10 COCTOSSHHIO M OCHOBHBIM HAyYHO-TEXHHUYECKHUM IpoOJIeMaM pPa3BHTHS
PaOdIEKTPOHHBIX CUCTEM.

3agayaMu JICKIUHN SBJISTFOTCS

— O3HAKOMJIEHHE OOydJalomuXcs ¢ I[eNsIMH, 3aJadaMH U CTPYKTYpoi
TUCIUTIINHBL ~ «CXeMOTEeXHMKa W MHUKPOTMPOIECCOPHBIE  yCTPOWCTBA B
PaIMOIJICKTPOHHBIX CHCTEMax», €€ MECTOM B CHCTEME HAayK U CBS3SIMH C JPYTUMH
JTUCIUTITMHAMUY;

— KpaTKoe, HO IO CYIIECTBY, H3JI0KEHHE KOMIUIEKCA OCHOBHBIX HayYHBIX
MOHSTUH, OJIX0/I0B, METOIOB, PUHIIMIIOB TAHHOMN JUCIIUILIAHEI;

— KpaTKoe W3JI0KeHHe Haubojee CYyIIECTBEHHBIX TIOJOKEHUM, PAaCKPHITUE
O0COOEHHO CIIO’KHBIX, aKTYaJIbHBIX BOIIPOCOB, OCBEIIEHUE UCKYCCHOHHBIX MPOOIIEM;

— OmpeJelieHue  TEPCIEeKTUBHBIX  HAMpaBJICHUW  JAJBHEUINIEr0  Pa3BUTHS
HAyYHOTO 3HAHUS B 00JIACTH aBUAIMOHHBIX PAIMOTEXHIUUECKUX ICTICH.

3HaYMMBIM (PAKTOPOM TMOJHOIEHHON M IJI0OJOTBOPHOM pabOThl 00yUaroIerocs
Ha JIGKIIUM  SBJSICTCS  KyJAbTypa BeIeHUsS KOHCmekTa. JIg  ToBBIIICHUS
3G ()EKTUBHOCTH JICKITMOHHBIX 3aHATHH PEKOMEHAYyeTCS [0 Hadaja 3aHATHH
CaMOCTOSITENIbHO TIPOBECTH MPEABAPUTEIILHOE O3HAKOMJICHHE C MaTephuaioM
NPEeACTOSAIEH JIEKIIMU 10 MOoCcoOMI0 U O(QOpPMUTH KpaTKuUi MpelBapUTEIbHBIN
KOHCITCKT.

Teopernyueckue TIONIOKEHUS, W3JaraeMpleé B JICKIUAX, WIIIOCTPUPYIOTCS
npuMeEpaMl WX TMPAKTHUYECKOW peaau3allid B PaJUOICKTPOHHBIX CHCTEMax U
CpeIICTBaX AaBUAIMOHHOW JJIEKTPOCBS3M W Tepeladyd JaHHbIX. J[ns oOneruenus
BOCHIPUATHS CTYJEHTOM CJIOKHOTO M Pa3sHOOOpa3HOro Marepualia peKOMEHIYeTcs
M3y4eHUE HOBBIX PA3/CIOB Kypca HA4YMHATH C KPATKOTO BBEICHHS, B KOTOPOM



YCTaHABIMBAETCS CBSI3b C MPEABLAYIIMMH U CMEXHBIMU JUCIUIUIMHAMU y4e€OHOTO
IIaHa.

BxoaHoli KOHTpodb B (popMe YCTHOTO oOIpoca MpernojiaBareiib MPOBOIAUT B
HayaJyie U3y4yeHUs KaKJI0H HOBOW TEMBI.

[IpoBeneHne MPAKTUYECKUX 3aHATHM OCYIIECTBIISIETCS IOCIE MPOYTEHHS Ha
JIEKLIMSIX COOTBETCTBYIOUIETO TEOPETHUUECKOrO0 MaTepuania, U CIYXKUT CpPEACTBOM
3aKpeIUIeHHUs] TMOJYyYEHHbIX 3HAaHUW W (DOpMUPOBAHUS HABBIKOB U YMEHHUU
WHXCHEPHBIX UCCIENOBAHUN.

[TpakTHdeckne 3aHATHSA TPHU3BAHBI O00ECIEUUTHh TMOJYYCHHE CTYICHTaMH
IMPAKTHUYECKUX HABBHIKOB U YMEHHUH IO MPOBEICHUIO NHKEHEPHBIX PACUEeTOB, a TAKXKe
U3YYEHUE METOJIOB IOCTPOEHUS W pacuera XapaKTEPUCTUK PaaUO3IEKTPOHHBIX
CUCTEM M MX 3JIEMEHTOB.

Bce Buapl yueOHBIX 3aHITHI TPOBOMATCA C AKTUBHBIM HCIOJIH30BAaHUEM
TEXHUUYECKUX CPEACTB 00YUEHMS U UMEIOUINXCS B HATMUUU O0Pa3LOB.

W3ydyeHne AUCUUIUIMHBI MOCTPOEHO TakuM 00pa3oM, yToObl 00ecredyrBasioCh
HaWIy4lllee YCBOEHUE MaTepuaa.

Ha camocTodTenpbHOEe HU3ydeHHE BBIHOCATCS HauboJjiee MPOCTHIE BOIPOCHI
u3ydyaeMbix TeM. CaMOCTOATEIbHOE H3yY€HHUE IO3BOJSET NMPHUBUTH HABBIK IOMCKA
MHTEPECYIOIINX BOPOCOB B UCTOYHUKAX, B TOM YHUCIIE U AONOJIHUTEIbHBIX.

CamocrosiTenbHast  pabota  oOydaromierocss BecbMa MHOrooOpa3Ha H
coneprkatenbHa. OHa BKJIIOYAET CIICIYIOIINE BHIBI padoThI (11. 5.6):

—  CaMOCTOSITEIBHBIN MOWCK, aHaIM3 MHGPOPMAIMK U TPOopaboTKa y4eOHOro
MaTepuana;

—  TIOATOTOBKY K YCTHOMY ONpOCYy (TMepedeHb THUIOBBIX BOMPOCOB IS
TEKYIIEro KOHTPOJIS B 1. 9.6);

—  BBINIOJIHEHUE KypCOBOW pabOThI (TEMbI KypCcOBOM paboThI B 11. 9.3).

WTOTOBBIN KOHTPOJIH 3HAHWUN CTYJIEHTOB MO TEMaM JUCIUIUIMHBI TPOBOJIUTCS B
dbopmax 3amUTBl KypCOBOTO TMPOEKTAa M BBITOJHEHUS 3aJaHUNl TMPAKTHYECKUX
3aHATUH, a 10 CeMecTpaM — B BU/JIE 3aU€Ta U IK3aMEHa.

[TpuMepHBIi epedeHb BOMPOCOB JAJIsl 3a4€TOB M0 JUCHUILTUHE «CXEeMOTEeXHUKA

Y MHUKPOIIPOLIECCOPHBIE YCTPONCTBA B PAMO3JIEKTPOHHBIX CUCTEMax» MPHUBEAEH B II.
9.6. Onenounas mkana Juisi KypcoBoM paboTel omucana B 1. 9.5. [lpumepHsiii
nepeyeHb BOMPOCOB s 9K3aMeHa 1o jaucuuiuinHe  «CXeMOTeXHHKa U
MUKpPOIPOLIECCOPHBIE YCTPOMCTBA B PAJUOAIEKTPOHHBIX CHUCTEMax», a TaKke
TUTIOBBIC 3a]1a9H JJIs DK3aMEeHA Tak)Ke TPUBEICHHI B 1. 9.6.



PaGouas nmporpamma AUCHUIUIMHBI COCTaBJIGHA B  COOTBETCTBHHM  C
tpedoBanusmu OI'OC BIIO no cnerumansaocty 162001 «OkcmmyaTaiiysi BO3TYITHBIHN
CyJIOB U OpraHM3allydsl BO3AYIIHOTO JBMXXCHHUS» M creruanu3anuu «OpraHu3aius
PaTUOTEXHUYECKOTO 00ECIICUCHMS TI0JIETOB BO3IYIITHBIX CYIOBY.

[TporpamMmMa paccMOTpeHa U YTBEpIKeHA Ha 3aceJlaHuH Kadeaphl
Panuosnexktponnsix cucteM (Nel2) «13» ssuBapst 2014 rona, mporokon Ne/

PaszpaboTunk:

3aBenyromnit kadenpoil paguo OHHBIX §pcTeM (Nel2)
J.T.H, c.H.C. &&;&S Kynpaxos C.A.
N \

IIporpaMMa cornacoBaHa:

Pykosoautens OITOIT

H.1.H, c.H.C. Kynapsaxos C.A.

[Iporpamma paccMoTpeHa M 0JI00peHa Ha 3acelaHud Y 4eOHO-METOJUYECKOTO
coBeta YHuUBepcuTeTa «19» dhepans 2014 roma, mporokon Ne 5.

[Iporpamma ¢ U3MEHEHUSIMU U JIONOJIHEHUAMH (B COOTBETCTBUU C MPUKA30M OT
14 wurona 2017 roma Ne 301 «OO6 yrBepxkaenun llopsnka opraHuzauuu u
OCYUIECTBJIEHUSI 00pa30BATENbHOM AEATENBHOCTH 110 00pa30BaTeIbHBIM ITPOrpaMMaM
BBICIIEr0 0Opa3oBaHus — IporpamMmam OakanaBpuara, mporpamMmaM CHeluaInuTeTa,
porpaMmaM MarucTpaTypbl») pacCMOTPEHA U COTJIaCOBaHHA Ha 3acelaHuu Y4yeOHO
— MeToau4deckoro coBera YHuupepcurera «30» aprycta 2017 roaa, mporokos Ne 10.



