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1 Ileau ocBOeHHS AUCHMILJINHBI

[enssMu OCBOEHUS AUCITUTUIMHBI SBJISIOTCS:

JaTh CTYyJICHTaM CHUCTEeMaTH4YE€CKUE 3HAHUS U MPAKTUYECKHE HABbIKUA B 00JACTH
TEOPETUUECKUX OCHOB M aHAJIOTO-AUCKPETHOU U MUMPOBON CXEMOTEXHHUKH, a TAKXKe
B 00J1aCTH MUKPOIPOLIECCOPHBIX M MPOTPAMMUPYEMBIX YCTPOICTB.

3aﬂaanI/I OCBOCHUS AUCILUIIIINHBI SABJISAIOTCA.

— (QopMHupoBaHUE Yy CTYACHTOB 3HAHUN M MPEICTABICHUM O HAa3HAYCHUU U
CTPYKTypEe, MeETO/ax, MpPHUHIMINAX JCHCTBUS, TMOCTPOCHUA U OKCIUTyaTalluu
COBPEMEHHBIX PAJAHOAICKTPOHHBIX CHCTEM, UCIIOJIB3YEMBIX B TPAKIAHCKOW aBUALIUU
U paboTaronx Ha 0a3e aHaIOro-TUCKPETHBIX, IU(PPOBBIX, MUKPOMPOIECCOPHBIX U
IPOrPaMMHUPYEMBIX YCTPOUCTB;

— (hopMupoBaHHEe YMEHUI 1O pa3paboTKe, pacyeTy, aHaJu3y U UCCIIET0BAaHHIO
CXEMOTEXHUYECKUX PELICHUH aIeKBaTHBIX PEATU3yEMbIM 33/1a4aM U PUMEHUMBIM B
COBPEMEHHBIX PAJUO3JIEKTPOHHBIX CHUCTEMaX, HCIOJb3YEMBIX B TI'PaKIaHCKOU
aBUAIMM Ha 0a3e aHAJIOTO-IUCKPETHBIX U LU(POBBIX YCTPOHCTB;

— (OpMHUPOBAHNUE HABBIKOB ONPEAEIICHUSI MECTa OTKa3a B PaJlO3JIEKTPOHHBIX
CUCTEMaX, HCIIOJIb3yEMbIX B IPaKJaHCKOM aBHalMy 1 paboTaromux Ha 0a3e aHajaoro-
JUCKPETHBIX U HU(PPOBBIX YCTPOUCTB;

—  (opmHpoBaHME  HABBHIKOB  BIAJEHUS  SI3bIKAMM U CHUCTEMaMHU
IPOrpaMMHUPOBAHUSA, WHCTPYMEHTAbHBIMH CpeacTBaMu KOMITBIOTEPHOTO
MOJICTTMPOBAHUS Ui HACTPOWKH, TPOBEPKH, OMPEICICHUs MecTa OTKa3a B
COBPEMEHHBIX PATUOIIEKTPOHHBIX CHUCTEMaX, HCIHOIb3YEeMbIX B TPaXITaHCKON
aBUAIMM ¥ paboTarolmmMx Ha 0a3e MHUKPOIPOILECCOPHBIX W MPOrpPaMMHUPYEMBIX
YCTPOWCTB;

— (hopmupoBaHHE HABBIKOB MPOEKTUPOBAHMUA M MPAKTHUECKOW pean3ainu
pasvodJIEKTPOHHBIX CUCTEM, UCIOJIb3YEMBIX B TPaK/IaHCKOM aBHUAllMU, TOCTPOECHHBIX
Ha OCHOBE MHUKPOIIPOLIECCOPHBIX M MPOrPaMMHUPYEMBIX YCTPOMCTB C MPUMEHEHHEM
CUCTEM aBTOMATHUECKOI'0 MPOEKTUPOBAHUS.

JucuuniauHa oOecneurBaeT MOATOTOBKY BBIMTYCKHHKA K 3KCIUTyaTallMOHHO-
TEXHOJIOTMUYECKOH 1eATeIbHOCTH.

2 Mecto aucnuniaunbl B ctpykrype OOIT BITO

JMucuuminHaa «CXeMOTEXHMKA Y MHKPOMPOLIECCOPHBIE YCTPOMCTBA B
PAAMOAJIEKTPOHHBIX CUCTEMAax» MPEICTaBIsAeT cO00M AUCHUIUIMHY 0a30BOM 4YacTH
npo(EeCcCCHOHANBHOTO IUKJIAa JUCHUIUIMH M OTHOCUTCS K OOIIEUH>KEHEPHBIM
JTUCHUIUIMHAM U TpeOyeT OT CTYJEHTOB 3HAHUW MO JUCIUIIMHAM MaTeMaTHYECKOTro
U ECTECTBEHHOHAYyYHOIO IMKJIa B 00bEeMe, ONpelessieMOM COOTBETCTBYIOIIMMHU
nporpaMMamu. Bomnpockl NpUMEHEHUS PaJUOIICKTPOHHBIX CHUCTEM ISl ILEen
HaBUTALIMM, TIOCAJIKW, CBSA3W U YIPABJICHUS BO3AYIIHBIM JBH)KEHUEM U KOHKPETHBIC
THUIBI 3TUX CUCTEM U3YYalOTCAd B COOTBETCTBYIOLIMX CIIECLIUATIBHBIX JUCLMUIUIMHAX HA
MOCEAYIOIMUX KypCax.



JlncuurinHa

«CxeMoTeEXHMKA
PaIOAICKTPOHHBIX CUCTeMaxy 0a3upyeTcsl Ha pe3ysbTaTaX 00ydeHHs, MOJyYCHHBIX
NpU  WU3YYCHUH JUCLMIUIMH:

U MHUKPONPOLECCOPHBIE YCTPOWCTBA

«Duzukay, «MHbDOpMaTUKay,

«BJIGKTPOTCXHHKEI H 3JICKTPOHUKA» U «PaI[I/IOTCXHHIIEECKI/Ie OCIIM 1 CUTHAJIBID».

JlucuurmuinHa  sIBAsSieTCs  OOecIieurBaromed JUIsl  CICAYIOMMX —JUCIMIUIMH:

«PagroTexHUYEeCKME CHUCTEMbl HaBUTalluu U Mocaiku», «PaauorexHudeckue
CpelicTBa HAOJIOCHUS».
JNucuuminHna «CXeMOTEXHUKAa W MHKPOIMPOILIECCOPHBIE  YCTpPOMCTBa

PaZMOA3JIEKTPOHHBIX CHCTEMaxX» U3ydaeTcs B 5, 6 u 7 cemecTpax.

3 Komnerenuuu obdyuarwuierocsi, ¢popmupyembie B pe3yJibTaTe OCBOEHHS

JTUCIHHUILIHHBI

HpOI_[CCC OCBOCHHA OHCHHUILUIMHBI HAIIPaBJICH Ha q)OpMI/IPOBaHI/IC CIICOYIOIINX

KOMIIETEHITN:

Ilepeuens u koA

[lepedeHsp mIaHUPYEMBIX Pe3yJIbTATOB 0OYUECHUS TI0

KOMIIETECHITUI JTUCLUILINHE
CIIOCOOHOCTH " | 3HATB:
TOTOBHOCTH - OCHOBBI 1 OCOOCHHOCTH AKCILTyaTaIiH
AKCILTyaTHPOBATH amnmapaTypsl, TOCTPOSHHOM Ha 0a3e aHaJIoTo-
BO3TYIITHBIE Cyla, | AUCKPETHBIX U MHU(PPOBBIX CXEM.
CUJIOBBIC YCTAaHOBKH W | YMETh:
CHCTEMBI BO3JYIIHBIX | - aHAJIM3UPOBATH PabOTy, B TOM YHCIIE
CYyJIOB, BKJIIOUasl pajio- M | CaMOCTOSITEILHO U MHIUBHIYaIbHO, OCHOBHBIX
AIIEKTPO- y3JI0B PaMO3JICKTPOHHOM amnmapaTyphl,
CBETOTEXHUYECKOE MIOCTPOCHHOM C MCTOJIb30BAHUEM aHAJIOTO-
000pyI0BaHUE, CHCTEMBI | JUCKPETHBIX, IUGPOBBIX, MUKPOIPOIIECCOPHBIX U
aBTOMAaTHKU U | IpOrpaMMHPYEMBIX YCTPOWCTB.

yhpaBieHuss U1 00OpTOBOE
aBApUMHO-CIIACATENBHOE

Braners:
- METOJAMH U METOJIMKAMH pacyeTa

o0opyaoOBaHHUeE, B | XapaKTEePHUCTUK aHAJIOTO-IUCKPETHBIX U IIU(PPOBHIX
COOTBETCTBUU C | yCTPOMCTB.

TpeOOBaHUSIMU

HOPMATHBHO-

TEXHUUYECKUX JTOKYMEHTOB

(ITK-56)

CHOCOOHOCTD u | 3HaTh:

TOTOBHOCTh -  OCHOBBl U  OCOOEHHOCTM  AKCIUTyaTalllH
HKCIUTYaTUPOBATh anmaparypbl, IMOCTpOe€HHOW Ha 0aze aHajoro-
MUJIOTaXXHO- JUCKPETHBIX U IIU(PPOBBIX CXEM.

HABUTAIMOHHbBIE YMeTsb:

KOMILJIEKChI,  OOpTOBBIE | - MPUMEHSTH TEXHUKO-IKCIUTyaTallUOHHBIE
CUCTEMBI CBSI3M, | XapaKTEPUCTUKU JUCKPETHBIX  3BJIEMEHTOB  JUIs

«MaTeMaTI/IKa»,




ITepeuens u Koz

[lepedeHb mIaHUPYEMBIX pPe3yJIbTATOB 00YUEHUS IO

KOMITETEHUIUN JUCHUTUTNHE
HABUTAIIMOHHBIE CUCTEMBI | CXEMOTEXHUYECKOTO aHajau3a pPagruodJeKTPOHHBIX
u obopynoBanue (ITK-57) | ycrpoticTs.
Baanets:

- SI3pIKAMH M CHCTEMaMHU MPOrPaMMUPOBAHUS B
o0BbeMe MPUTOTHOM JUIsI HACTPOIKHU, 00CTYKUBaHUS
U DKCIUTyaTallil paJHOTEXHUYECKUX CPEACTB U
CPEICTB CBSI3U, MOCTPOCHHBIX C HCIOJIb30BAHUEM

MHUKPOITPOIIECCOPHBIX " IPOTPAMMHUPYEMBIX
JIOTHYECKUX YCTPOMCTB.
CIIOCOOHOCTD U | 3HaTh:
TOTOBHOCTh - MPUHITUTIBI (GYHKITMOHUPOBAHUS
AKCILTYaTUPOBATH MUKPOIPOLIECCOPHBIX u IPOrPaMMHUPYEMBIX
aBTOMATU3UPOBAHHBIC JIOTUYECKUX YCTPOMNCTB IPUMEHSIEMBIX B
CUCTEMBI OOCITY>KHMBAHUS | paIUO3ICKTPOHHOM 000pYA0BaHUH, UC-TIOJIB3YEMOM
BO3JIYIIIHOTO  JIBUXKEHUS, | B TPAXKIAHCKOM aBUAIIUU;
PaMOICKTPOHHBIE - OCHOBBI W  OCOOCHHOCTH  OIKCIUTyaTaIluu
CHUCTEMBI CBSI3H, | allllapaTypbl, IOCTPOCHHONW Ha 0a3e aHa-JIoro-
HaBHTAIlAN U | TUCKPETHBIX U ITU(PPOBBIX CXEM;
HAONIOACHUS,  CPEACTBA | - COBPEMEHHYIO aHAJIOTO-AUCKPETHYIO U ITU(POBYIO
HABHUTAITMOHHOTO U | DJICMEHTHYIO 0azsy, HCITONTh-3yEMYIO B
METEOPOJIOTHIECKOTO PAINOdIEKTPOHHBIX cucTeMax TpaXXIaHCKOM
oOecrieueHus aBUAIINU.
BO3MIYIIIHOTO  JBUXCHUS | YMETh:
(TIK-59) - MPUMEHSITh TEXHUKO-3KCILTyaTalluOHHbIE
XapaKTEPUCTUKU  JUCKPETHBIX 3JI€-MEHTOB  JJIs
CXEMOTEXHUYECKOTO aHaliu3a PagruodJICKTPOHHBIX
YCTPOMCTB;
- aHajgu3WpoBaTh paboTy, B TOM  YHCIE
CaMOCTOSTEIIbHO W WHAWBUAYaJdbHO,  OCHOBHBIX
y3JI0B PaIMOdICKTPOHHON anmaparypsl
MOCTPOCHHOM ¢  WCIIOJIb30BAaHUEM  aHAJOro-
JTUCKPETHBIX, MUQPPOBBIX, MHUKPOIPOIECCOPHBIX H
IPOrPAMMHUPYEMBIX YCTPOUCTB.
Bnaners:
- METOJaMU ONpeNeNieHUsT MecTa OTKa3a W
BBISIBJICHUSI OTKA3aBIIIETO JJIEMEHTA.
CIIOCOOHOCTH 3HaTh:
HACTpanBaTh 1 | - COBPEMEHHYIO aHAJIOTO-AUCKPETHYIO U ITU(POBYIO
OOCITy’)KMBaTh armapaTHO- | SJIEMEHTHYIO 0azy, UCITOJTH3yEMYTO B
MPOTrpaMMHBIE  CPEACTBA | PAIUOIEKTPOHHBIX cucTeMax TpaKIaHCKOH
(TIK-62); aBUAIUH.
Ymers:
- aHAIM3WpOBaTh paboTy, B TOM  4YHUCIE




[lepeuensb u ko [lepedeHb mIaHUPYEMBIX pPe3yJIbTATOB 00YUEHUS IO

KOMITETEHUIUN JUCHUTUTNHE
CaMOCTOSITENIbHO W WHAMBUAYaJIbHO,  OCHOBHBIX
y3JI0B PAAMOATIEKTPOHHOM anmnaparypsl

IOCTPOCHHOM  C  HCIIOJIb30BAaHHEM  aHAJIOro-
TUCKPETHBIX, HU(POBBIX, MHUKPOIPOLECCOPHBIX HU
MIPOrPaMMHUPYEMBIX YCTPOMCTB.

Bnagers:

- S3pIKAMH M CHCTEMaM{ TMPOTPaMMHPOBAHUS B
o0BbeMe MPUTOTHOM ISl HACTPOIMKHU, 00CTYKUBaHUS
Y DKCIUTyaTallM PaAMOTEXHUYECKUX CPEICTB U
CPEICTB CBSI3U TOCTPOCHHBIX C HCIIOJIB30BAHUEM

MHUKPOIIPOLIECCOPHBIX u IPOrpPaMMHUPYEMBIX
JIOTUYECKUX YCTPOUCTB.
CHOCOOHOCTD 3HaTh:
paccUuThIBaTh OCHOBHBIE | -  OCHOBBI M OCOOEHHOCTH  JKCIUTyaTalluu
XapaKTEePUCTUKHU anmapaTryphl, TOCTPOCHHOW Ha 0a3ze aHayioro-
curHaioB u nomex (IICK- | nuckpeTHbIX U IU(POBBIX CXEM.
4.2) YMeTh:
- MPOU3BOAUTH HEOOXOIUMbIC U3MEPEHUS U
pacu€Thl.
Bnaners:

- METOJAMH U METOJMKAMH PACUeTa XapaKTEPUCTUK
aHaAJIOr0-TMCKPETHBIX U ITU(POBBIX YCTPONCTB.

4 O0beM JUCHUILIHUHBI M BUJbI y4e0HOH padoThI

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI cocTaBiisger 11 3adeTHBIX emuHuIl 396
aKaJIEMUYECKUX YaCOB.

HaumenoBanue Beero Cemectpe!
JacoB 5 6 /

OO61mast Tpy10€MKOCTh JUCITUTUTHHBI 396 144 144 108
KonrakTHas padota 248 70 108 70

JIEKIIHH, 92 28 36 28

NPAKTUYECKUE 3aHATHS, 156 42 72 42

CEMHUHAapHI,

nabopaTopHbIe paboOTHI,

KYpPCOBOM MPOEKT (paboTa)
CamocTosiTenbHast paboTa CTyAeHTa 121 65 27 29
[IpomexxyTouHast arTecTaluus 27 9 9 9




5 Coaeprxanue TUCUMILTHAHBI

5.1 CooTHeceHusi TeM (pa3aesioB) IUCHUILIMHBI M (POPMHUPYEMBIX KOMIIETEHIUH

KOMIIETCHI[U
Oo6pasoBare
Ko0J1-BO N JILHBIE O1ieHOYHEBIE
© [~ | o | N :
TEMBI, PA3JIEJIbI IUCLMATLIMHBI UACOB ,_; ,_; 3| ; TexTo- cpenietsa
== é é Ll:‘) JIOTUH
Paszpnen 1. AnaJjiorosasi u nugpoBasi CXeMOTEXHHKA
Tema 1. YcunnrensHsle yCTpOMCTBA HA ONEPALIMOHHBIX 10 « | % | = | = | » [JLUM,II3 BK
YCHJIUTENSX
Tewma 2. YcTpoiicTBa CONpsKEHUS aHAJIOTOBBIX U 10 s | x| x| x| x| UM I3 BK
U (POBBIX CXEM
Tema 3. OCHOBBI TEOPUU JTOTUUYECKUX (DYHKITUN 20 oox o px o x L UM, 113 BK
Tema 4. CxemoTexHUKA IU(POBBIX YCTPOUCTB 30 I e o o i ) P 4 1Y R U S BK
HToro 3a 5 cemecTp 70 3auer
Paznen 2. MukponpoueccopHbie YCTPOCTBA
Tema 5. IIpocTeie MUKPOIIPOLIECCOPEI U 54 x| x| x| x| x| LM, I3 BK
MUKPONPOIECCOPHBIE CUCTEMbI. MUKPOKOHTPOJIIEPHI
Tema 6. nTepdeiicHble cxeMbl, aganTepsl U 30 x| x| x| | x| LM, I3 BK
KOHTPOJJIEPHI
Tema 7. Tlporieccopsl ¢ poBoii 06pabOTKH CUTHAJIOB 24 oox o px o x JL UM, T13 BK
HUTOTI'O B 6 cemecTpe 108 3a0
Paznea 3. IllporpamMmupyemble JIoru4eckne yCTpPoOiicTBa
JI, UM, 113
Tema 8. IIpocThie U CIOXKHBIE TPOrPAMMUPYEMBIE 38 « | % | = | = | % BK

JIOTUYECKHUE YCTPONCTBA




KOMIICTCHIIM

O6pazoBare
KoJi1-BO N JbHBIE OueHouHbIE
TEMBI, PA3JIEJIbI JUCLIUTIJIMHBI 8 B % % < H
I’IACO]3 ;'4 ;'4 M| M| MI TCXHO- CpeHCTBa
R I e B B e O R C:) JIOTUH

Tema 9. MeTtoauka u cpecTsa aBTOMaTU3HPOBAHHOTO 32 « | % | = | = | « [JLUM,II3 BK
IPOEKTUPOBAHUS ITUPPOBBIX YCTPONUCTB
HToro 3a 7 cemecTp 70 3a0

Coxpamenust: JI — nexkuusi, UM — uccnenoBarensckuit meton, 113 — npaktnueckue 3ansatus, BK — BxogHO#M KOHTPOIIB, 320 —

3a4YET C OLIEHKOM.




5.2 Templ (pa3aesibl) AUCHUIIMHBI ¥ BUAbI 3aHATHH

Haumenosanue paznena 1lm lc!| gp CcPC | KP Bcero
JUCLIUILINHBI 4acoB
Pasnen 1. Anasorosas u uudponas cxemorexuuka (5 cemecrp)
Tema 1. YcunurenbHbie yCTpOMCTBA
Ha OINEPAIMOHHBIX YCUIIMTEIAX 6 8 10 24
Tema 2. YcrpolicTBa CONPSHKEHUS
aHAJIOTOBBIX U HU(PPOBBIX CXEM 6 8 15 29
Tema 3. OCHOBBI TEOPUU JTOTMYECKHUX
(yHKImIi 8 | 10 20 38
Tema 4. CxemoTexHUKa HU(PPOBBIX
yerpolicTs 8 | 16 20 44
HToro 3a 5 cemecTp 28 | 42 65 135

Pa3znes 2. MukponpoueccopHbie yCTpoHcTBa (6 ceMecTp)

Tema 5. IIpocTeie
MUKPOTIPOIIECCOPHI U

16 | 26 9 51
MUKPOTPOIIECCOPHBIE CUCTEMBI.
MUKPOKOHTPOJLIEPHI
Tewma 6. UnTepdelicHbie CXeMBI, 8 | 26 9 43
afganTepbl U KOHTPOJUIEPHI
Tema 7. ITponeccopsl 1udpoBoi 12 | 20 9 41
00pabOTKH CHUTHAJIOB
HToro 3a 6 cemecTp 36| 72 27 135

Pa3znea 3. [lporpammupyemsle Jiorudeckue ycrpoicrsa (7 cemecTp)

Tewma 8. IIpocThie U COXKHBIE
POrpaMMUPYEMBbIE JIOTHYECKUE 14 | 20 14 48
YCTPOWCTBA

Tema 9. Meroauka u cpeacraa
aBTOMATH3UPOBAHHOTO
MPOCKTUPOBAHUS IIUPPOBBIX
YCTPOMCTB

14 | 22 15 o1

Htoro 3a 7 cemecTp 28 | 42 29 99

5.3 Conep:kaHue IMCUUIIIMHBI

Pasznes 1. AHasnorosasi u uudpoBasi CXeMOTEXHUKA
Tema 1. Ycunure/bHbIe YCTPOCTBA HA ONEPALMOHHBIX YCHIIUTEISIX

OnepalMoHHbIE YCUJIUTENH, KIAaCCU(pUKALMsA, YCTPOMCTBO U MPHUHIIMII
paboTHI. OcHOBHBIE JKCILTyaTalMOHHO-TEXHUYECKUE XapaKTEPUCTHKU
OTEpaloOHHBIX ycuiuTeneid. OCHOBHBIE MOJIOKEHUS TEOPUU OOpAaTHON CBSI3U U
o0ecrieueHrne CTa0MJIBHOCTH B  ONEpAlMOHHBIX 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. DKCIUTyaTallHOHHO-TEXHUYECKHE
XapaKTEepPUCTUKU aHAJIOTOBBIX KommapatopoB. [IpuHium paboThl JBYXIOPOTOBBIX
KOMITapaTOpOB. AHaIW3 M UYTECHHE NPUHIMIHAIBHBIX JJIEKTPUYECKUX CXEeM Ha
aHaJIOroBBIX KoMmaparopax. [louck oTkazaBIiiero aieMeHTa.

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

Ananoro-udpossle  npeoOpazoBatenu. Kraccudukanuss U OCHOBHBIE
IKCIUTyaTallMOHHO-TEXHUYECKUE XapakTepucTuku. [lpuHiun paboTel aHaIoro-
udpoBbIX MpeoOpazoBaTeniell U UX MPUMEHEHHUE B rpaxkaaHckoi aBuanuu. Ludpo-
aHajioroBble mnpeoOpaszoBarenu. Kiaccudukanus ¥ OCHOBHBIC SKCIUTyaTallMOHHO-
TEXHUYECKUE  XapaKTEPHUCTHUKH. [Mpuaun ~ paboTel  1MGPO-aHATOTOBBIX
npeoOpazoBareseil U ux npuMeHeHrne. MUKpOCXeMbl aHAIOTO-IIU(PPOBBIX U UPPO-
aHAJIOTOBBIX TPEOOpa3oBaTENICH, MPUTOIHBIC JJII HMCIOJIB30BaHUS B OOpPTOBOW U
HAa3€MHOM  pAaJMOZICKTPOHHOW  anmaparype. Pacuer OCHOBHBIX  TEXHHMKO-
OKCIUTYaTaIllMOHHBIX  XapaKTEpPHUCTUK TpeoOpazoBaTeieid, ONpenemsionmx HX
NPUMEHEHHE B PaUOIJICKTPOHHBIX YCTPOHCTBAX MPaXKAAHCKOW aBUAIUH.

Tema 3. OcHOBBI TEOPUH JTOTHUECKUX PYHKIIUI

[Ipencrapienue uncen B 1udpoBoi dnekTponuke. CTaHAapT NPeaCTaBICHUS
gucen B ¢opmare ¢ muaBaronied 3amstort |IEEE 754. OcobGennoctu BhIMoSHEHMS
apu(pMETHUYECKUX ONepaluil ¢ yuciaMu ¢ GUKCHPOBAHHOW W IJIABAIOIICH 3arsITOM.
OOmme cBeneHuss o (QyHkuuAx anredpbl Joruku. DOyHKIUMKM U ONEpalUH.
[IpencraBinenne umcen B Buie UUGPOBBIX KOJOB. I[lpakTHueckas peamuzanus
BBITIOJTHEHHSI MPOCTEHIINX apU(PMETUUECKUX ONEPALIUH.



OcHOBHbBIE 3aKOHBI M TpaBWiIa anreOpsl JOrHKU. PasHOBHOHOCTH anreOpsbl
aoruku. IlepexitouarenbHble QYHKIUM U UX KaHOHUYECKHE (GopMbl. COBEpIIECHHBIE
JTU3BIOHKTUBHASI HOPMaJIbHbIE (JOPMBI NIPEICTABICHUS NEPEKIIOYATEIbHON (QYHKIUH.
CoBepuicHHBIE KOHBIOHKUTBHAs HOPMAJIBHBIE (bopMbI IIPEICTABIICHHUS
nepexiouaTenbHol  QpyHkuuu. IIpakThyeckoe OCBOEHHME OCHOBHBIX 3aKOHOB U
IPaBUJI AIreOphl JJOTUKU U UCIOIb30BAaHUE UX JIJIS1 HOCTPOEHUS HU(PPOBBIX CXEM

OOmee MOHATHE O MUHUMHU3ALMM  MEPEKIIOYATENIbHBIX  (YHKIIHI.
MuHuMu3anus CKJIEMBAaHHEM CllaraeMblX. MUHHAMM3aLMs —NEPEKII0YATEIIbHON
byHkun anrebpandeckuM npeoOpa3zoBaHreM. MUHUMHU3ALUS TEPEKIIOYaTEIHLHON
GbyHKIIMM ocpencTBOM (akynbTaTiBa. MUHUMU3ALNA TTEPEKIIOYATeTbHON PyHKINN

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

AIEKTPUUECKUX CXEM Ha OCHOBE MUHUMHU3UPOBAHHBIX MEPEKITIOYATENbHBIX (QYHKIIUH.
Tema 4. CxemoTexHuka nu@poBbIX yCTPOiCTB

[IpoOnemaTuka MPOEKTUPOBAHUS KOMOMHAIMOHHBIX cxeM. HasHauenue u
OpPUHIMI paboThl MUKpocxeMm JnemmudparopoB. HaznaueHune u mpuHIUN pabOTHI
MHUKpOCXeM IpeoOpa3oBaTeneid KoAoB U IHmH@paropoB. Ha3zHaueHne u NpUHLMI
paboThl CXEM CpaBHEHMS, BBHIIIOJIHEHHBIX B WHTEIPAJIbHOM HCIONHEHUH. OCHOBHBIC
AKCIUTYaTallHOHHO-TEXHUYECKUE  XApaKTEpUCTHUKA U  IMapaMeTPbl  MHUKPOCXEM
¢ paTopoB, AeU(PATOPOB U CXEM CPABHEHHS.

Ha3nauenne u mnOpuHUMIO pabOTbl MHUKPOCXEM MYJIBTUILUIEKCOPOB U
NEMYJIbTUILUIEKCOPOB.  YHUBEpCAJbHbIE  JIOTMYECKME  MOJYJIM HAa  OCHOBE
MyJIbTUIUIEKCOPOB. Ha3zHaueHne # mNOpUHIMI PabOTbl MHKPOCXEM LU(PPOBBIX
KoMI1apaTopoB. (OCHOBHBIE AKCIUTyaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKH MU
napameTpbl MYJIbTHUIUIEKCOPOB, E€MYJIbTHUIUIEKCOPOB. MoJennpoBaHUe M aHaIu3
paboThI IU(PPOBOTO KOMITAPATOPA.

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

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

Haznauenne u npuHnum paboThl cxem KOHTpossi. CymMmaTopbl W HX
pPa3HOBUAHOCTH. ApU(METUKO-JIOTUYECKUE YCTPOMcTBA M OJOKH YCKOPEHHOTO
nepeHoca. MaTpuuHble YMHOXKUTENH.

Pa3znen 2. MukponpoueccopHbie YCTPOMCTBA

Tema 5. IIpocTbie MUKPONIPOLECCOPBI M MUKPOIIPOLECCOPHBIE CUCTEMBI.
MuUKpPOKOHTPOJLIEPbI

Krnaccudukanus MUKpONpOIECCOPOB, OCHOBHBIE BapUAHTBl UX CTPYKTYPHI U
apxuTektypbl. CocTaB W TOpUHIMN (QYHKIMOHUPOBAHUS MHKPOIPOLIECCOPHBIX
cucteM. MaTepdeiichl MUKPOITPOIIECCOPHBIX CUCTEM.

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



OOmue cBeaeHHsT O COBPEMEHHBIX MHKPOKOHTpoiuiepax. MoayabHBIH

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

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

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

Tema 6. UuTepdelicHbIe cXeMbl, aJanTepbl H KOHTPOJLJIEPbI

Knaccudukanusa wuHTEepdElCHBIX MHKPOIPOIECCOPHBIX cucteM. [llnHHbBIE
¢dopmupoBarenu u O0ydepHsie peructpsl. Ilapannensusie anantepsl. [lapamienbHbie
noptel. Peanmmzanms cXeMbl CONpsDKEHHS KOHTposuiepa cemeiictBa 18051 ¢
YCTPOMCTBOM JWHAMHUYECKOW HHIUMKAIMM. Peanuzanus CXeMbl CONPSKECHHUS
KOHTpoJuiepa cemeiictBa 18051 ¢ ycTpOHCTBOM MAaTPHUUHOW KUIKOKPHUCTAILTUYCCKOM
WHJIMKAIUU.

WuTepdeiicel mocnenoBareabHOl mnepenaun AaHHbIX. CBs3HBbIE aJanTepsl
Cxembl 00CITy’)KMBaHUS MPEpbIBAaHUN. ANIIApaTHBIN OMPOC UCTOYHUKOB MPEPbIBAHUM.
[punmun  dyuxuponnposanus uaTepdeiica 1°C  (Inter Integrated  Circuits).
Peanuzauuss oOMeHa MaHHBIMU MEX1y MepuepuiiHbIMU  yCTPOMCTBAMU C
HCIIONB30BaHMeM uHTepdeiica |°C oy yrpaBieHmeM KOHTpOILIepa.

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

Tema 7. IIpoueccopbl HUPpPoBOii 00PAOOTKH CUTHAIOB

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

[IpocTpancTBO mamsATH TPOIECCOPOB IU(DPOBON 0OpPaOOTKU CUTHAJIOB.
YCTpoiCTBO reHepaluny aIpecoB M peKHUMbI ajapecannu. KpaTkas xapakTepuCTHKa
noptoB 1KdpoBoro npoueccopa. Buyrpucranbusiii smynsarop OnCE.

Paznen 3. Ilporpammupyembie JIOTHYEeCKHE YCTPOMCTBA

Tema 8. IIpocTbie U cJI0KHBIE IPOrPaAMMUPYyeMble JIOTHYeCKHe YCTPOHCTBA

Ha3nauenne u o00macTb NPUMEHEHUSI MHKPOCXEM C MpOrpaMMHUpPyeMOM
norukoi. Knaccudukanus UHTErpaibHbIX CXEM IporpaMmupyeMon joruku. Oo6miue
(cucTemMHbIE) CBOWCTBA MHUKPOCXEM MpOrpaMMHupyeMoil Joruku. (OCHOBHbIE
TEXHUYECKUE XAPAKTEPUCTUKU MUKPOCXEM C TPOrpaMMUPYEMOM JIOTUKOM.



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

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

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

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

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

Tema 9 Meroauka u cpeicTBa ABTOMATH3UPOBAHHOT0 MPOEKTHUPOBAHMS
HU(POBBIX YCTPOUCTB

OO6miee omucaHue Tmporecca MPOSKTUPOBaHUSA. BwIOOp anbTepHATHBHBIX
CPEICTB pealn3aluu Mpoekra. MHcTpymeHTapuii mnpoexkTupoBuivka. OCHOBHbBIE
ceemenust o s3pike Very-High-Speed Hardware Description Language (VHDL).
Ha3HaueHne u BO3MOXHOCTH $I3bIKa OINMCAHUSA JUCKPETHBIX YCTpOMCTB. OCHOBHBIE
MOHSATHSI U CUHTAKCUYECKHE KOHCTPYKLMH sI3bIKa. [ [puMepsl onrcaHuii 371€EMEHTOB HA
s3pike  VHDL. ABTOMaTM3MpOBaHHOE MPOEKTUPOBAHUE LHUQPPOBBIX YCTPOUCTB C
MCIIOJIb30BAaHUEM SI3BIKOB OINMCAaHUs anmapaTrypsl. [locTpoeHne CTpyKTYypHOW CXEMBI
yCTpOMCTBa U MpuHLUIN ero padotel. Co3gaHue npoekTa U ero oriagaka. Onucanue
paboThl ympapisomero asromara. KoMmmwisiiyss M TeCTHpOBAHHME MPOEKTA.
ABTOMAaTUYECKOE  ONPEACICHUE  BPEMEHHBIX  XapaKTEPUCTHUK  yCTPOWCTBA.
IIpakTH4eCKOE UCIIOIB30BaHUE PE3YIILTATOB IIPOECKTUPOBAHUS.

5.4 llpakTNyeckue 3aHATHS (CEMUHAPBI)



Howmep Tembl
JACIUTIINHBI

TemaTnka NpaKTUYECKUX 3aHATUH
(cemuHapoB)

Tpyno-
€MKOCTb
(dachr)

Pasnea 1. Anasorosas u undposas cxemorexuuka (5 cemecrp)

[Ipaktuueckoe 3ansTre Ne 1 «Pacuer nmapameTpos
OIIEPAIMOHHBIX YCUIINTENICH» (MCCIIeIOBATEILCKUN METO)

[Ipaktuueckoe 3anstue No 2 « AHaJIM3 U YTEHUE CXEM Ha
ONEPaAMOHHBIX YCUJIATESX. Metonurka MOKCKa
OTKa3aBIIKX 3JIEMEHTOBY (HCCIIeI0BATEILCKUI METO/)

IIpaktnueckoe 3anstue Ne3 «MopennpoBaHue U aHAIU3
paboTOCIIOCOOHOCTH  MPUHIMITHATIBHBIX — JJCKTPUICCKUX
CXEM Ha ONCPAlMOHHBIX YCHIUTENSX C IOMOIIBIO
AIIEKTPOHHOMN naboparopuu Multisimy
(uccenoBaTeIbCKUN METO)

[Mpaktnyeckoe  3aHsTHe No4 «AHalM3 W YTCHHUE
NPUHIUIHATIBHBIX 3JICKTPUYCCKMX CXEM Ha aHAJIOTOBBIX
KommapaTtopax.  I[loMck  OTKa3aBIIEro  DJIEMEHTa»
(uccienoBaTeIbCKUN METO)

[Ipaktnueckoe  3anstue  NeS «Pacuer  mapameTpoB
TPAaH3UCTOPHOTO KIF0Yay» (MCCIICAOBATEIILCKAN METO)

[TIpaktnueckoe 3ansitue Ne6 «PacueT OCHOBHBIX TEXHHKO-
AKCIUTYaTallMOHHBIX XapaKTEPUCTUK MpeoOdpazoBaTeiei,
ONPEACIAIIMX KX IMPUMEHEHUE B PaIAUOSIECKTPOHHBIX
YCTPOMCTBAX IpakAaHCKON aBUALUM» (MCCIIEeI0BATEILCKUI
METO/T)

IIpaktnueckoe 3anarue Ne 7 «lIpencraBnenue uucen B
Buje 1UGPOBBIX KOJOB. [IpakTudeckass peanuzarus
BBITIOJIHEHUST TIPOCTEHIINX apU(PMETHUECKUX OTePAIIHiD)
(nccaemoBaTeIbLCKUI METOT)

[IpakTueckoe 3ansTue Ne 8 AHAIM3 M NPAKTAYECKOE
OCBOCHHE OCHOBHBIX 3aKOHOB U MPABUJI aareOphl JOTHKH C
IEeIbI0  HWCMOJB30BAHUSA WX  JUISI  TOCTPOCHHUS
NPUHIATHATBHBIX — JJIEKTPUYECKAX  CXeM  IHU(POBBIX
YCTPOMCTB C MOCIEAYIONUM MOJICIUPOBAHUEM HX PabOThI
B JICKTPOHHOK naboparopuun Multisim»
(uccren0BaTeIbCKUI METO)

[Ipaktueckoe 3ansitue Ne 9 [locTpoeHwe u aHamus
NPUHIANIAATBHBIX ~ JJICKTPHUYSCKUX  CXeM  IH(PPOBBIX
YCTPOKCTB, Ha OCHOBE MUHUMH3UPOBAHHBIX
NEPEKITIOYATEIbHBIX  (PYHKIIMA W MOJCIMPOBAHHE HX
paboTel B ayekTpoHHOW  Jabopatopum  Multisimy
(uccaemoBaTeIbLCKHI METOT)

[Ipaktuueckoe 3anstue Ne 10 «OcBoeHue mnpaBui
aHaNKM3a U YTEHUS! MPUHLUIHAIIBHBIX JEKTPUUYECKUX CXEM
1upOBBIX YCTPOWCTB Ha mmMdparopax, aemudparopax u




Howmep Tembl TemaTnka NpaKTUYECKUX 3aHATUH
JVCIATUIVHEI (cemuHapoB)

Tpyno-
€MKOCTb
(dachr)

CXCMax CpaBHCHUSA C LCIIbIO OIIPCACIICHUA MCCTA OTKa3a U
OTKa3aBIICT'O 3JICMCHTAa» (I/ICCJ'IGI[OB&TGJII)CKI/IIZ MGTOI[)

[Ipaktnueckoe 3ansitue Ne 11 «OcBoeHne mnpaBun
aHaNKM3a ¥ YTECHUS MPUHLIUIHAIIBHBIX JEKTPUUYECKUX CXEM
U(QPOBBIX YCTPOMCTB HAa MYJBTHUILUIEKCOPAX C IIEJIbIO
OTIPEJICJICHHS] MECTa 0TKa3a U OTKA3aBIIIETO 2JIEMEHTA

[Ipaktnueckoe 3ansthe Ne 12 «OcBoeHue mnpaBui
aHallM3a ¥ YTCHHs MPUHIMIHAIBHBIX JICKTPUUECKUX CXEM
4 U(POBBIX YCTPOMCTB, COAEpKAIINX B ceOe TPUTTEPHI C
LEeJIbI0  ONpEeNeNeHnsT MecTa OTKa3a U OTKa3aBILIEro
DJIEMEHTa» (MCCIIEIOBATENbCKUN METO/)

[Ipaktnueckoe 3ansitue Ne 13 «OcBoeHue mnpaBui
aHajau3a U YTEHUS MPUHUIUNHAIBHBIX JIEKTPUYECKUX CXEM
4 U(POBBIX YCTPOUCTB, COJEpKAIUX B ceOe JIBOMYHBIC
CUETUYMKU U PETUCTPHI C LENbIO ONPEAEICHUS MECTA OTKa3a
Y OTKA3aBILETO 3JIEMEHTA»

[Ipaktnueckoe 3ansitue Ne 14 «AHamu3  paOoOThI
PanuOdNIEKTPOHHOM  ammapaTrypbl,  IOCTPOEHHOM  C
UCIIOJIb30BAaHUEM  AHAJOrO-IIUCKPETHBIX W LU(POBBIX
YCTPOMCTBY (MCCIe0BaTeIbCKHIA METO)

HToro 3a 5 cemecTp
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Pa3znes 2. MuxkponpoueccopHbie ycTpoicTBa (6 cemecTp)

[IpakTrueckoe 3aHATUE No 15 «13yuenue
WUHTETPUPOBAHHON cpeabl MO/JICITUPOBAHHS
MUKpompoIieccopHbIx ycTpoiicTs Keil pVision 5»

1 YcTaHOBKa MHTErPUPOBAHHOMN Cpellbl MOJETUPOBAHUS
5 MUKponporieccopHbix ycTpoiicts Keil pVision 5

2 HavanpHble cBefieHUs 00 s3bIKe AccemOiep

3 Co3nanue TIpoeKTa B HWHTCTPUPOBAHHOW  cpele
MOJICJIMPOBAHUS  MUKPOIIPOIeCCOpHBIX ycTpoiictB  Keil
pVision 5 (uccrnenoBaTenbCKUi METON)

[Ipaktuueckoe 3ansitue Ne 16 «CuctemMa KoOMaHI U
criocoObI agpecaliuy OnepaHI0B

1 ®opmaTel B cIOCOOBI aApecariuy JaHHBIX

2 dopMathl U CrIOCOOBI apecaliii KOMaH T

[Ipaktuueckoe 3anstue Ne 17 «IIporpammupoBanue
apu(PpMETUYECKUX ICUCTBUIN»

1 OcobeHHOCTH  MpeACTaBlIE€HUS B  MNPOLECCOPHBIX
CUCTEMaX YIPABJICHUS MOJOKUTEIbHBIX U OTPULATEIbHBIX
qucell

2 ApudpmeTnueckue JEHCTBUSL C  OTPULIATEIbHBIMHU




Howmep Tembl
JACIUTIINHBI

TemaTnka NpaKTUYECKUX 3aHATUH
(cemuHapoB)

Tpyno-
€MKOCTb
(dachr)

yrcIaMu (MCCICI0BATEIbCKUI METO/)

[Ipaktuueckoe 3ansitue Ne 18 «Apudmernyeckue
JEUCTBUS C OOJIBIIUMU YUCTAMI)

1 Apudmernyeckue ASHCTBUS C OOIBITUMU YUCIIAMH

2 IIporpammHast peanuzanus apu(PpMETHIECKUX
JNEeUCTBUN C OOJBIIMMH YHUCIIaMH  (HCCIIeI0BATEIbCKUIMI
METO/)

[Tpaktrnueckoe 3ansatue Ne 19 «IlpakTrueckoe u3ydyeHue
TUPEeKTHB  accembiepa A MHUKPOKOHTPOJLJIEPOB
cemericTa 18051»

1 O6paboTKa UMEH TPAHCISITOPOM U KOMIIOHOBIIIMKOM

2 Ucnonp30BaHne  NHUPEKTUB  accemOiepa  Mpu
HAIMCAHUU MPOTrpaMM (HCCIIeI0BATEIbCKHIA METO)

[IpakTrueckoe 3aHATHE Ne 20 «Onpenenenue
uHTepdeiica mporpaMMHBIX MOAYJIeH W crenudukaus
pecypcoB KOHTpoJuIepa cemericta 18051y

1 Co3nganue anropuTMma omnpeneneHus uHTepdeiica
IIPOTPAMMHBIX MOYJIEU

2 [IporpaMMHas peanu3aiiyisi alropuTMa OIMpeAeTICHUs
uHTepdeiica TporpaMMHBIX MOAYJIEH (McCIeq0BaTENbCKUI
METO/T)

[Tpaktrueckoe 3ansaTHe Ne 21 «OcoOEHHOCTH — SI3BIKA
nporpammupoBanust C U €ro  NPUMEHEHHE IS
IPOrpaMMHUPOBaHUsS KOHTpoJLIepa cemeiicTa 18051

1 OcHoBHBIE 37IeMEHTHI si3bika C51

2 [lpuknagHoe MIPUMEHEHUE A3bIKa (51
(uccrenoBaTeIbCKUI METO)

[Tpaktrueckoe 3ansaTre Ne 22 «OmnpeneneHue
uHTepdeiica NporpaMMHBIX MOAYJIEH MOCPEACTBOM SA3bIKA
C51u cneuudukanus pecypcoB KOHTpoJUiepa CeMencTBa
18051»

1 Pa3menienre nepeMeHHbIX MO aOCOJIOTHBIM aJpecam,
onucanve PyHKIUN U yKa3zaTeau

2 Hammcanne nporpamMmbl Ha si3bike CS51 u1st mepeBojia
JBOMYHBIX 4YHCENl B  JBOMYHO-JIECATHYHYIO  (opmy
(uccien0BaTeIbCKUI METO)

[IpakTrueckoe 3aHATHE No 23 «3yuenue
(GyHKIIMOHUPOBAHUS TIOPTOB BBOJIa/BBIBOJIA KOHTpOJIEpa
cemeiictBa 18051»

1 3y4yenue npuHIuUna padoThl MOPTOB BBOJA BBIBOJA
KOHTposiepa cemeiicTBa 18051 Mo cxeme 3JIEKTPUUECKOMH
NPUHIMIHATBHON




Howmep Tembl
JACIUTIINHBI

TemaTnka NpaKTUYECKUX 3aHATUH
(cemuHapoB)

Tpyno-
€MKOCTb
(dachr)

2 IIporpaMMupoOBaHUe MOPTOB KOHTPOJIJIEpA CEMEMCTBA
18051 (uccriemoBaTeIbCKHIT METOT)

[lpaktuyeckoe 3ansatue Ne 24 «BBogx u  BBIBOA
JTMCKPETHBIX CUTHAJIOB B KOHTpOJLIepe cemericTa 18051

1 Ocobennoctn BBOJAa W  BHIBOJA CHUTHAJIOB B
KOHTpoJuiep cemericTBa 18051

2 Hammucanwue IIPOrPaMMBI Ha A3bIKE C51,
oOecrieunBarOIed BBOA ¥  BBIBOJ HMHPOpPMAIUU B
KoHTpoJutep cemeiicta 18051 (nMccienoBaTebCKUi METO)

[Ipaktnueckoe 3ansitue Ne 25 «Peanmuzamus cxemsbl
CONpSDKEHMsSI ~ KOHTpoiuiepa  cemeiictBa 18051 ¢
YCTPONUCTBOM JUHAMUYECKON MHIUKAIIUNY

1 YcrpoticTBo 1iudpoBOi MHIUKAITUN

2 Cxema AEKTpUUECKas MpPUHIUITHATbHAS,
o0ecrnieunBaroIas COINpPsDKEHWE KOHTpoJulepa ceMeicTBa
18051 ¢ yCTpOHCTBOM JWHAMHYCCKOW  WHIAMKAIIUU
(uccien0BaTeIbCKUN METO)

[Ipaktnueckoe 3ansitue Ne 26 «Peanmuzamus cxembl
CONpSDKEHMsSI ~ KOHTpoiuiepa  cemeiictBa 18051 ¢
YCTPOWCTBOM MaTpUYHON KUIKOKPUCTATNINYECKON
WHIUKALIA)

1 3yyeHue MHUKPOCXEMBI KHJIKOKPHCTAJUIMYECKOTO
unaukaropa WM-C1602N

2 3yueHnre cXeMbl SJEKTPUUYECKON NPUHIIMIHAIBHOH,
o0ecrieunBaroIIel COMPSHKEHUE KOHTpoJUIepa ceMeiicTBa
18051 ¢ ycTpoicTBOM MAaTPUUHOM JKUAKOKPUCTAIUINICCKOM
WHIUKAIMU. (UCCIIeIOBATEIILCKUI METOI)

[IpakTrueckoe 3aHATHE No 27 «ITpuHIMIT
dyHKIHOHMpOBaHMs wmHTepiieiica 1°C  (Inter Integrated
Circuits)»

1 O6ume cBenenust o6 unrepdeiice 1°C

2 U3yuenue oOMeHa JaHHBIMU C  MHKpPOCXEMOM
DIIEKTPUYECKH CTHPAEMOTO M TEPEnpOrpaMMHUPYEMOTO
MOCTOSIHHOTO 3allOMHUHAIOIIET0 YCTPOMCTBA C IMOMOIIBIO
nnTepdeiica 1°C (Mccaea0BaTeIbCKHiT METO)

[Ipaktnueckoe 3ansitue No 28 «Peanmsanus oOMeHa
JAHHBIMU  MEXAy TepudepuilHBIMH YCTPOMCTBAMHU C
HCIIONB30BaHHeM HHTepdeiica 1°C mox  ympasieHHEM
KOHTpOJLIIEpa»

1 N3y4yeHue cxembl AJIEKTPUYECKOW MPUHLUIIHAAIBHOM,
oOecrieunBaroIIeu MOAKITFOUECHUE nepudpepuiHbIx
YCTPOMCTB K KOHTPOJUIEPY




Howmep Tembl
JACIUTIINHBI

TemaTnka NpaKTUYECKUX 3aHATUH
(cemuHapoB)

Tpyno-
€MKOCTb
(dachr)

2 Ananu3 nporpaMmbl Ha sizbike C5 1, oOecreunBaronen
(byHKIIHOHHpOBaHKE KOHTpojulepa cemeiictBa 18051 B
npoliecce ympapiieHUs NepuPepuiHbIMUA YCTPOMCTBAMU
(ncciemoBaTEIbCKHMI METOT)

[Ipaktuueckoe 3anarue Ne 29 «CrnocoObl mporpaMMHON
peanuzanuu QyHKIHUN BpeMeH»

1 IlporpammHOe (OpMHUPOBAHME BPEMEHHON 3a/I€PIKKH
C OMOUIBIO LIUKJIOB

2 ®opMUpOBaHHE BPEMEHHOW 3a/IepP>KKH MOCPEICTBOM
tTaliMepa/cueTdnka (MCCIIeOBATeILCKUN METO)

[IpakTueckoe 3ansatue Ne 30 «Peannszanys BpeMEHHBIX
(GyHKIUNA B MPOIIECCOPHBIX CUCTEMAX YIIPABICHUS

1 N3ydyeHue cxembl AIEKTPUUECKOW MPUHIUIUAIBLHOM,
MO3BOJIAIOLIEH  ONPEAENSATh MapaMeTpbl UMITYJIbCHOTO
cUrHana

2 Ananu3 nporpamMmbl Ha sizbike C5 1, oOecreunBaronen
(GYHKIIMOHMPOBAaHUE KOHTpoJuiepa cemeiictBa 18051 B
Ipolecce  ONpenesieHuss  MapaMeTpoB  HUMITYJIbCHOTO
cUrHajia (MCCieIoBaTeIbCKHI METOT)

[Ipaktueckoe  3amaTue  Ne 31 «3yuenne
UHTETPUPOBAHHOIO  CIEASAIIEr0  aHAJIOro-uupoBOro
npeoOpa3zoBareis» (MCCIICOBATEIBCKAN METO)

[IpakTueckoe 3anstue Ne 32. M3ydueHnEe MUKPOCXEMBI
aHaJoro-nudpoBoro npeoOpazoBaress AD7417
(nccenoBaTeIbCKUN METO)

[Ipaktnueckoe 3ansitue Ne 33. «AHaIU3 CXEMBI
AIEKTPUIECKOU MIPUHIUITHATBHON " HanvcaHue
pOrpaMMbl yIpaBJICHUS aHaJI0ro-1U(PPOBBHIM
npeoOpa3oBarenem» (MCCIICA0BATEIILCKAN METO)

[Ipaktnueckoe  3anatue Ne 34,  IIporpammHas
peanuzanus 0a30BbIX ONepaludid C  KOMIUIEKCHBIMU
YyyCcIaMM Ha s3bIke acceMoOnep (MccleqoBaTeNbCKUN
METO/T)

[TpakTueckoe 3ansitue Ne 35. IIporpammuast
peanu3aius onepanun «6abouka» ObICTPOro
npeoOpazoBanus Oypbe ¢ MPOPEKUBAHUEM 10 BPEMEHU
(nccren0BaTeIbCKUI METO)

7

[Ipaktuueckoe 3anarue Ne  36. IIporpammuas
peanuzarus KUX-punbptpanuu Ha 0a3e KOMIUIEKCHBIX
CUTHAJIOB (MCCJIC0BATEILCKUN METO)

4

HToro 3a 6 cemecTp

72

Pa3nen 3. [Iporpammupyemble Jorudeckue ycrpoiicra (7 cemecTp)




Howmep Tembl
JACIUTIINHBI

TemaTnka NpaKTUYECKUX 3aHATUH
(cemuHapoB)

Tpyno-
€MKOCTb
(dachr)

[TpakTuueckoe 3anarue Ne 36. IIpakThueckoe OCBOEHHE
nopsiJika  PETHCTpAllid, CKayMBaHUSA W aKTHBAIlUU
OecIuIaTHOM CHUCTEMBI IIPOCKTUPOBAHHUS
IPOrpaMMHUPYEMbIX HHTErpalbHBIX cxeM ¢upmbl Altera
(uccnenoBaTeIbLCKUI METO)

[Ipaktueckoe 3anstue Ne 37. CozmaHwe NOpoeKTa B
cUcTeMe MIPOEKTUPOBAHUS MIPOTPaMMUPYEMBIX
uHTerpabHBIX  cxem  Quartus Il ¢upmer  Altera
(uccnenoBaTENbCKUI METO/)

[TpakTrdeckoe 3anstue Ne 38. Hsyuenume Verylog
(ncciaemoBaTeIIbLCKHI METOT)

[Tpaktuyeckoe 3austre Ne 39. M3syuenne Verylog

[Mpaktuyeckoe 3ansatue Ne 40. CpaBHUTEIBHBIA TEXHUKO-
YKOHOMHYECKUH aHaJn3 IPOTPaMMHUPYEMbIX
MI0JIb30BATEIEM BEHTHIILHBIX MATpHIl (MCCIICI0BATCIbCKUI
METO/T)

[IpakTueckoe 3ansatue Ne 38. M3ydeHne BHyTpUCXEMHO
MPOrPaAMMHPYEMOMN aHAJIOTOBOM CXEMBI C
MacIITaOUPyEMbIMU PE3UCTOPAMHU (MCCIIEA0BATEIBCKUI
METO/T)

[IpakTueckoe 3ansitue Ne 39. CpaBHUTENIbHBIA TEXHUKO-
DKOHOMUYECKUN aHAJIU3 NPOrPaMMUPYEMBIX YCTPOMUCTB
(uccrenoBaTeIbCKUN METO)

[Tpaktuueckoe 3anstue Ne 36. [Ipaktuueckoe ocBoeHue
HNOpsZIKa  PErucTpalMy, CKauuMBaHUSA U aKTUBALUH
OecriaTHOM CUCTEMBI MPOEKTUPOBAHMSI
NPOTPaMMHUPYEMBIX HHTETPAIbHBIX cxeM ¢upmbl Altera
(nccaemoBaTeIbLCKUI METO)

[Ipaktnueckoe 3anatue Ne 40. IIpakTnueckoe ocBoeHHE
METOOMKH CO3JaHUSl NPOEKTa C HCIOJb30BAHHEM SI3bIKA
OMMUCAHUS AUCKPETHBIX YCTPOMCTB. (HUCCIIEIOBATEIIbCKUM
METO/)

[Tpaktueckoe 3anarue Ne 41. IIpakThueckoe OCBOEHHE
METOJMKHN CO3/IaHUsl MPOEKTa C HCIOJIb30BAaHUEM SA3bIKA
OMMUCAHUS AUCKPETHBIX YCTPOMCTB. (HUCCIIEIOBATEIIbCKUM
METO/T)

[IpakTueckoe 3anarve Ne 42. IIpaktnueckoe OCBOEHHE
IPOTPaMMHUPOBAHUSI C TMOMOIIBK  SI3bIKA  ONKCAHUSA
anmnapatypsl. [IpuMepsl onucaHus 3JIEMEHTOB Ha A3bIKE
VHDL. (ucciemnoBaTeIbCKUil METO)

[Tpaktrnueckoe 3ansatue Ne 43. Peanuzanus npoexkra Ha
0a3e NpOrpaMMHUPYEMBIX JJOTHYECKUX UHTEIPAIBbHBIX CXEM




Howmep Tembl TemaTnka NpaKTUYECKUX 3aHATUH eLpK};HC(;
JUACUUATUTUHBI (cemuHapoB) (aach)
(ncciaemoBaTEIbCKHII METOT)
[IpakTueckoe 3anstue Ne 44. Peanuzanus npoekra Ha
9 0a3e MPOrpaMMHUPYEMBIX JJOTHUECKUX MHTETPAIBHBIX CXEM 4
(ncciemoBaTEIIbCKHMI METOT)
[Ipaktrnueckoe 3ansatue Ne 45. Peanuzanus npoexkra Ha
9 0a3e NpOrpaMMHUPYEMBIX JJOTHYECKUX UHTEIPAJIBbHBIX CXEM 4
(nccaemoBaTEIIbLCKUI METOT)
Hroro 3a 7 cemecTp 42
5.5 JIaGopaTopHbIi NPAKTUKYM
JlaGopatopHbie pabOThl y4eOHBIM IIJIAHOM HE MPETyCMOTPEHBI.
5.6 CamocTosiTesibHasi padoTa
No
pasjieia, Buasl camocTosTenbHOM pabOThI Tpynoemxocts
TEMBI (4acol)
JTACIATUIAHBI
5 cemectp
1-4 [Toaroroska k aekiusam [1, 2, 3] 20
1-4 [ToaroroBka K nmpakTU4ecKuM 3ausaTusm [1, 2, 3] 45
Ntoro 3a 5 cemectp 65
6 cemecTp
5-7 IToaroroska k nekmusm [1, 2, 3, 5] 10
5-7 [ToaroroBka K MpakTUYECKUM 3aHSATHUSIM 17
[1, 2, 3, 5]
Ntoro 3a 6 cemectp 27
7 cemecTp
8-9 IToxroroska k jaekuusMm [1, 2, 3, 5, 7] 8
8-9 [ToaroroBka K MpakTUYECKUM 3aHSATHSIM
21
[1,2,3,5,7]
Wroro 3a 7 cemectp 29

5.7 KypcoBblie padoThl (IIPOEKT)

KypcoBas paboTa (mpoekT) yueOHBIM ITAaHOM HE MPeTyCMOTPEHA.




6 YueOHo-MeTOqUYecKkOe W MHPOPMAIMOHHOE olOecneyeHre TUCHUIINHBI
(MoayJin)

a) OCHOBHAas JIUTepaTrypa

1 Hudpossie yctpoiictBa [Tekcrt]: yue0. mocobue mns By3oB / HO.A.
bpammep. — M.: Beicm. mik., 2004, — 351 c. — 160 3k3. — ISBN 5-06-004354-1.

2  MukposJeKTpOHHbBIE CpeAcTBa OOpaOOTKM aHAJIOTOBBIX CHUTHAJIOB
[Texct]: yueb. mocooue aist By30B / E.A. Konomber. — M.: Paano u cBsze, 1991. —
376 c. — 600 3k3. — ISBN 5-256-00375-5.

3  Yrpwomos, E. II. [{udpoas cxemorexnuka [Tekct]: yueb. mocodue st
BY30B. — 3-€¢ u3]., nepepad. u non. — CII6.: BXB-Iletepoypr, 2010. — 816 c. — ISBN
978-5-9775-0162-0

4  Muxkponporeccopubie cucteMbl [Tekct]: y4eb. mocobue s By30B /
E.K.Anekcannpos, P.1.I'pymsunkuii, M.C.Kynpusinos u np. [lox obmieit penakuueit
J1.B. Ily3zankoBa. — CII6.: [Tommurexauka, 2002. — 935 ¢. — 2000 sk3. — ISBN 5-7325-
0516-4.

5 KynpsnoB, M.C. IludpoBas o00paboTka CHUTHAJIOB: MPOILIECCOPHI,
anropuT™Mbl, cpeactBa npoektupoBanus [Texcr] /  M.C.KynpusuoB, bB.JI.

Martromkun.— 2-¢ u3a., nepepad. u gomn. — CII6.: [Tonmutexnuka, 2002.— 592 c.: win.—
1000 sx3.— ISBN 5-7325-0546-6.

0) 1OMOJIHMTEIbHAs JIUTEepaTypa

6 Kaprep, bproc Onepamnmonnsie ycwurenu st Becex [Tekcr] / bproc
Kaprep u Pon Manunnm ; niep. ¢ anri. A. H. Pa6omszes. — M.: Jomdka-XXI, 2011, —
544 c. : un . — (Cepust «Cxemotexnukay). — Jom. tut. i1. anri. — ISBN 978-5-94120-
242-3.

7 Kacnmep, 3J. IlporpammupoBaHue Ha sA3bIKE€ acceMmOnepa s
MUKPOKOHTpoJuIepoB cemeiictBa 18051 [Tekct] / Opuu Kacnep. — M.: ['opstuas muHust
— Tenexom, 2004. — 191 c. — ISBN 5-93517-104-X.

8 Maxkcduaa, K IlpoextupoBanue Ha [IJIUC. ApxutekTypa, cpeacTBa u
metoanl [Tekcr]: Kypc Monomoro Ooiina; mepeB. ¢ anmi. [B.M.bapckas].— M.:
Wznarensckuit gom  «domexa-XXI», 2007.— 408 c.: un (IIporpammupyemsbie
cuctemsbl).— 2000 sx3.— ISBN 978-5-94120-147-1.

B) TIEPEUYCHb PECypCcoOB HH(POPMAIMOHHO-TCIICKOMMYHUKAITAOHHONW  CETH
«HTepHeT:

9 Kowmmonentsl u TexHonoruu. CallT XypHana [DIEKTPOHHBIM pecypc|.—
Pesxxum noctyna: http://www.Kit-e.ru.

10 CoBpemenHnasi anekTpoHuka. JKypHanm Ui CHEIHAIUCTOB [DJIEKTPOHHBIN
pecypc].— Pexxum nocryma: http://www.soel.ru

r) TporpamMMmMHOe  obOecrieueHne  (IMIICH3WOHHOE), 0a3pl  JaHHBIX,

UH(OPMAITMOHHO-CITPABOYHBIC U TIOMCKOBBIC CHCTEMBI:

10. IIporpammusrit maker MULTISIM 10.1 gyist MmoaenupoBaHus 37€KTPOHHBIX
cxeMm [IIporpammuoe oOecneuenue] - I'ockontpaktT Ne SBR1010080401-00001346-
01 ot 13 HOs16ps 2010 roga OO0 «/Iunamukay.



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

7 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCHUIINHBI (MOIYJIsl)

1. KomnbroTepHsiil knacce kadeapsl. Ayn.242.

2. CpenctBa il KOMIIBIOTEPHOW TMPE3CHTALMM YYEOHBIX MaTEpHaIOB B
aynutopusx kabeapsl. Aya.250

8 Oopa3oBare/ibHbIe 1 HH(POPMALMOHHBIE TEXHOJIOTUH

BxoaHO# KOHTPOJb TMPOBOAUTCS B (OpME YCTHBIX OIMPOCOB C IENBIO
OLICHMBAHUS OCTATOYHBIX 3HAHUI MO paHee W3yYEHHBIM AUCIUIUIMHAM WIH pa3jieram
M3y4aeMOU JVCLIHIUINHBIL.

B pamkax m3yyeHus: TUCUUILIMHBI IPEANONaraeTcs UCIoJb30BaTh CIEAYIOIIHE
o0pa3zoBaTeIbHbIEC TEXHOJIOTHH.

Tpamnumnonnas jexkuusi. CocTaBisieT OCHOBY TEOPETUYECKOIO OOY4YEHHS B
paMKax JHCLUMIUIMHBI M HaIpaBlIeHa Ha CUCTEMAaTU3UPOBAHHOE W3JIOKECHUE
HAaKOIUICHHBIX M aKTyallbHbIX HAYYHbIX 3HaHUM Jlekuusa mnpeaHa3HadyeHa IS
PacKpbITUSL COCTOSSHUSI M TEpPCHEKTUB Pa3BUTUS AHAJIOIOBOM M LUQPPOBOI
CXEMOTEXHUKH, MHKPOIIPOLIECCOPHBIX M IPOTPAaMMHUPYEMBIX CTPYKTyp. Ha nexunn
KOHIIEHTPUPYETCS BHHMMAHHUE CTYACHTOB Ha HauOoyiee CIOXKHBIX M Y3JIOBBIX
BOIIPOCAX, CTUMYJIMPYETCS UX aKTHBHAs MO3HABATEIbHAS ACSATEIBHOCTb.

Benymum MeTOOM B JIEKUMHM BBICTYNA€T YCTHOE H3JI0KEHHE Y4eOHOro
MaTepuana, COIPOBOXK/IAIOIIIEECS JEMOHCTpALHEH MOJEJINPOBAHUS
paccMaTpUBaeMbIX CXeM. Marepuan JIeKIIMM W3Jaraercd Mpu OJHOBPEMEHHOM
JIEMOHCTpAIIMH CJIaiI0B, CO3IaHHBIX B cpeae PowerPoint.

I[IpakTHyeckne 3aHATHS TIPOBOIATCA C HCIOJIb30BAHUEM CIIELIMAIIBHBIX
KOMITBIOTEPHBIX TPOrpaMM M TpPEeIHAa3HAYEHbl ISl 3aKPEIUIeHHUs] MOJYyYEHHBIX
3HaHUH, a TaK)Ke BbIPAaOOTKH HEOOXOIMMBIX YMEHUN U HABBIKOB.

VYuebnsiM mnanom npeaycMoTpero 110 yacoB st mpoBeAeHUS MHTEPAKTUBHBIX
3aHATHI

[Ipy mnpoBeneHUM MNPAKTUYECKUX 3aHATHI TNPUMEHSIIOTCS HWHTEPAKTUBHBIE
METOJIbI OOyUCHUS:

- UCCIIEZIOBATEIBCKUN METO/I — B OCHOBE METO/IA JIEKUT NpobiieMHOe 00yUueHue,
HaIlpaBJIEHHOE HA Pa3BUTUE aKTHUBHOCTH, OTBETCTBEHHOCTH M CAMOCTOSITEIBHOCTH B
npuHsaTuuM  pemenuit.  MccnenoBarensckass  ¢opma  NPOBENEHUS — 3aHATUN
Ipeanojaraer: O3HAKOMJIGHHME C O0JacThbl0 U COJEpPNKaHUEM MPEIMETHOTO
uccienoBanus, (popMyIMpoBKa IieJied W 3ajad MCCeAOBaHHUs, COOp JaHHBIX 00
U3y4aeMoM OOBEKTE, IPOBEJICHUE UCCIIEIOBAaHNUS (BBIIEICHUE U3yYaeMbIX (PaKTOPOB,
BBIJIBUKEHUE THUIIOTE3bl, MOJCIHUPOBAHUE), OOBSICHEHHE IMOJYYEHHBIX JIaHHBIX,
dbopMyJIMpOBKa BBIBOJOB, OPOPMIICHHE PE3yIbTaTOB padOThl. MeToa MOXKET OBITh
peann30BaH B BUJE KOMIIBIOTEPHOIO MoAenpoBanus. [Ipumensiercs B TeMax:

Tema 1. YcunurenbHble yCTPOHCTBA HA ONEPALIMOHHBIX YCHIIMTENSAX — 8 4acOB.

Tema 2. YcrpoiicTBa CONPSIKEHUST aHATIOTOBBIX U ITUGPOBBIX CXEM — 8 YacoB.

Tema 3. OcHOBBI T€OpUHU JOTHUECKHUX (QYHKIUI — 8 YacoB.

Tema 4. CxemoTexHUKa IU(PPOBBIX YCTPOHUCTB — 12 yacos.



Tema 5. IIpocTble MHKpPOIPOUECCOPBI M MHUKPOMNPOLIECCOPHBIE CUCTEMBI.
MuxkpokoHTpoJiepsl — 18 yacos.

Tema 6. UnTepdelicHbie cXxeMbl, aanTepbl U1 KOHTPOIUIEphl — 14 4acos.

Tema 7. Ilporeccopsl 1udpoBoit 06pabOTKH CUTHATIOB — 14 yacos.

Tema 8. [IpocThbie U COXKHBIE TPOTPAMMUPYEMbIE JIOTUYECKHE YCTpoiicTBa — 14
4acoB.

Tema 9. Meroguka W cpencTBa aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS
U POBBIX YCTPOUCTB — 14 vacos.

CamocrosiTesibHAsA padoTa CTyJAeHTAa TNPOBOJUTCS C IENbI0 3aKPEIJICHUS U
COBEPILIECHCTBOBAHMSI OCBAaMBAaE€MbIX KOMIETEHIMH, MPEINOJAaraeT COYETaHHUE
CaMOCTOSITEJIbHBIX TEOPETUYECKUX 3aHSATUA U CaMOCTOSITEIbHOE BBIMOJHEHHE
MPAKTUYECKUX 3aJaHUM.

O ®oHA OIEHOYHBIX CPEICTB AJIsi NPOBeAeHUS TEKYIIero KOHTPOJIs
yCIIeBAE€MOCTH M TNPOMEXKYTOYHOM aTTecTAMH 1O WUTOraM OCBOEHMS
TUCHUIUIAHBI (MOIYJIs1)

9.1 baJIbHO-pPeiTUHIOBAasl OLEHKA TeKYIIero KOHTPOJIsI yCIeBAeMOCTH W
3HAHUM CTYACHTOB

5 cemecTp
Paznen (tema) / Bug yueOHbIxX KonunuectBo Cpok
3aHSATUN 0aioB KOHTPOJIS
No (OLICHOYHBIX 3aJ]aHUi), (nopsnkoBsl | [Tpum
i MO3BOJISIFOLIUX CTYJCHTY MUHHMAaJI| MAKCUMa| i HOMEp |€4aHu
MPOIEMOHCTPUPOBATH BHOE JBHOE HEJEIH C e
JTOCTUTHYTHIN YPOBEHB 3HaueHHWEe|3HaUeHHe|  Hadaia
c(hOpPMHUPOBAHHOCTH KOMIICTCHITHIA ceMecTpa)
l. Oo0s13aTeIbHBIE BUBI 3AHATHIA

1 Pazgen 1. Anasiorosasi u uug)poBasi CXeMOTEXHUKA

1.1 Ayoumopuvie 3anamus
1.1.1. | Ilpaktueckoe 3ausitue Ne 1. 2 4 1
1.1.2. | Ilpaktueckoe 3ausitue Ne 2. 2 4 2
1.1.3. | IlpakTueckoe 3ansitue Ne 3. 2 4 3
1.1.4. | Tlpaktaeckoe 3austue Ne 4. 2 4 5
1.1.5. | IlpakTaeckoe 3austue Ne 5. 2 4 6
1.1.6. | IlpakTaeckoe 3ausitue Ne 6. 2 4 7
1.1.7. | Ilpaktueckoe 3ausitue Ne 7. 2 4 8
1.1.8. | IlpakTueckoe 3ausitue Ne 8. 2 4 9
1.1.9. | IlpakTueckoe 3ausitue Ne 9. 2 4 10
1.1.10 ITpaktrueckoe 3ausatue Ne 10. 2 4 12
1.1.11| ITpakTrueckoe 3ansatue Ne 11. 2 4 13




Paznen (tema) / Bun yaeOHbIX KonuuectBo Cpok
3aHSATUN 0aioB KOHTPOJIS
No (OLIEHOYHBIX 3aJaHU), (mopsiaxoBel | [Ipum
i MO3BOJISIOIIUX CTYICHTY MUHHMAaJI| MAaKCUMa| il HOMEp | e4yaHu
MIPOJACMOHCTPUPOBATH BHOC JBHOE HEJIEIH C e
JOCTUTHYTHIN YPOBCHb 3HAYCHHEC|3HAUYCHHWE|  Hayajia
c(OPMHUPOBAHHOCTH KOMITETCHITHIA cemMecTpa)

1.1.12) TlpaxkTuueckoe 3ausitue Ne 12. 2 4 14
1.1.13] IlpakTuueckoe 3ausitue Ne 13. 2 4 15

1.2. Camocmosamenvnasn paboma cmyoeHma
1.2.1. | Jlexkuumsa Ne 1. 1 3 1
1.2.2. | Ilpaktnueckoe 3ansitue Ne 1. 1 3 1
1.2.3. | JTexmus Ne 2. 1 3 2
1.2.4. | IIpakTrueckoe 3anstue No 2. 1 3 2
1.2.5. | JTexmus Ne 3. 1 3 3
1.2.6. | IlpakTaeckoe 3ausitue Ne 3. 1 3 3
1.2.7. | JJaboparopnast pabora Ne 1. 4 8 4
1.2.8. | JIekmus Ne 4. 1 3 4
1.2.9. | IlpakTueckoe 3ausitue Ne 4. 1 3 5
1.2.10) JTexmus Ne 5. 1 3 5
1.2.11 ITpakTrueckoe 3austue No 5. 1 3 6
1.2.12) Jexmus Ne 6. 1 3 6
1.2.13] TlpakTuueckoe 3ausitue Ne 6. 1 3 7
1.2.14) Jlabopartopnasi pabota Ne 2. 4 8 7
1.2.15] Jlexrus Ne 7. 1 3 8
1.2.16/ IlpakTudeckoe 3ausitue Ne 7. 1 3 8
1.2.17) Jexmus Ne 8. 1 3 9
1.2.18/ IIpakTrueckoe 3ausTue No 8. 1 3 9
1.2.19) JTexmus Ne 9. 1 3 10
1.2.20/ TlpakTraeckoe 3ausitue Ne 9. 1 3 10
1.2.21) Jlaboparopnasi pabota Ne 3. 4 8 11
1.2.22) Jlexmms Ne 10. 1 3 11
1.2.23] Tlpaktueckoe 3ansitue Ne 10. 1 3 12
1.2.24, Jlexmust Ne 11. 1 3 12
1.2.25] Tlpaktnaeckoe 3austue Ne 11. 1 3 13
1.2.26/ Jlexrmst Ne 12, 1 3 13
1.2.27] Tlpaktaeckoe 3austue Ne 12, 1 3 14
1.2.28| JlaboparopHas pabota Ne 4. 4 8 14
1.2.29. Jlexkmust Ne 13. 1 3 15
1.2.30/ IlpakTuaeckoe 3austue Ne 13, 1 3 12
1.2.31] TlpakTuaeckoe 3austue Ne 14,
Hroro 6amioB no Pazgeny 1 68 160
3auer 30
HToro 3a 5 cemecTp 98 | 190

IlepeBoj 0aJILHO-PEHTEHTOBOI CHCTEMBbI B 324Y€THYIO OLIEHKY




Paznen (tema) / Bun yaeOHbIX KonuuectBo Cpok
3aHSATUN 0aioB KOHTPOJIS
No (OLIEHOYHBIX 3aJaHU), (mopsiaxoBel | [Ipum
i MO3BOJISIOIIUX CTYICHTY MUHUMAaJI| MaKCUMa| 1 HOMEp | e4yaHH
MPOIEMOHCTPUPOBATH BHOC JBHOE HEJIEIH C e
JOCTUTHYTHIN YPOBEHB 3HaueHHUe|3HaueHHe|  Hadaia
c(OPMHUPOBAHHOCTH KOMITETCHITHIA cemMecTpa)
KosmuyectBo 0aioB mo  0ajabHO-
o g Pesynprar cnauum 3adera
peiiTeHroBoii oLleHKe
68 6ay10B U Oostee 3auTeHo
MeHee 68 OayuioB He 3auteno
6 cemecTp
Paznen (tema) / Bug yueOHbIxX KonnuectBo Cpok
3aHITHH 0aJIoB KOHTPOJIS
No (OLIEHOYHBIX 3aJjaHU), (mopsiakoBel | [Ipum
i TIO3BOJISIOIIHNX CTYJCHTY MUHUMAaJI| MaKCUMa| ¥ HOMEp |e4aHu
IPOJIEMOHCTPUPOBATh BHOC JBHOE HEZEIH C e
JOCTUTHYTHIN YPOBEHB 3HaueHHUe|3HaueHue| Hadaia
c(OpMHUPOBAHHOCTH KOMITETESHITHIA cemMecTpa)
2 Paznen 2. MukponpoueccopHbie YCTPOiicTBa
2.1, Ayoumophbie 3anamus
2.1.1. | [Tpaktuueckoe 3anstue No 15. 2 4 1
2.1.2. | [Ipaktuyeckoe 3ansitue Ne 16. 1 2 2
2.1.3. | [Ipaktuyeckoe 3ansitue Ne 17. 2 4 4
2.1.4. | IIpaktuyeckoe 3ansitue Ne 18. 2 4 5
2.1.5. | [Ipaktuueckoe 3anstue No 19. 2 4 6
2.1.6. | [Tpaktuueckoe 3anstre Ne 20. 2 4 7
2.1.7. | llpaktuyeckoe 3ansitue Ne 21. 2 4 9
2.1.8. | [Ipaktuyeckoe 3ansitue Ne 22. 2 4 10
2.1.9. | [Ipaktuyeckoe 3ansitue Ne 23. 2 4 11
2.1.10/ ITpaktuueckoe 3anstue No 24, 2 4 12
2.1.11, ITpaktrueckoe 3anstue No 25. 2 4 13
2.1.12 ITpaktuueckoe 3anstre No 26. 2 4 14
2.1.13/ ITpaktuueckoe 3anste No 27. 2 4 15
2.1.14, ITpaktuyeckoe 3anstue Ne 28. 2 4 16
2.1.15/ ITpaktuueckoe 3anstue No 29. 2 4 17
2.1.16/ ITpaktrueckoe 3anstre Ne 30. 2 4 19
2.1.17/ ITpaktrueckoe 3anstre No 31. 2 4 20
2.1.18/ ITpaktuueckoe 3anstre Ne 32. 2 4 21
2.1.19/ ITpaktuyeckoe 3anstue Ne 33. 2 4 22
2.2. CamocmosamenvHas paboma cmyoenma
2.2.1. | Jlextus Ne 14, 1 3 1
2.2.2. | Ilpaktuyeckoe 3ansitue Ne 14. 1 3 1
2.2.3. | Jlexuus Ne 15. 1 3 2




Paznen (tema) / Bun yaeOHbIX KonuuectBo Cpok
3aHSATUN 0aioB KOHTPOJIS
No (OLIEHOYHBIX 3aJaHU), (mopsiaxoBel | [Ipum
i MO3BOJISIOIIUX CTYICHTY MUHHMAaJI| MAaKCUMa| il HOMEp | e4yaHu
MPOIEMOHCTPUPOBATH BHOC JBHOE HEJIEIH C e
JOCTUTHYTHIN YPOBCHb 3HaueHHUe|3HaueHHe|  Hadaia
c(OPMHUPOBAHHOCTH KOMITECTCHITHIA cemMecTpa)
2.2.4. | ITIpaktuueckoe 3anstue Ne 15. 1 3 2
2.2.5. | JJabopaTtopHas padota Ne 5. 4 8 3
2.2.6. | Jlexuus Ne 16. 1 3 3
2.2.7. | IIpaktuyeckoe 3anstue Ne 16. 1 3 4
2.2.8. | Jlexmsa Ne 17. 1 3 4
2.2.9. | [Ipaktuyeckoe 3ansitue Ne 17. 1 3 5
2.2.104 JIaGopatopHas padota Ne 6. 4 8 5
2.2.11| JIexms Ne 18. 1 3 6
2.2.12 | ITpaktuueckoe 3anstue No 18. 1 3 6
2.2.13) Jlexumsa Ne 19. 1 3 7
2.2.14, TTpaktuyeckoe 3anstue Ne 19. 1 3 7
2.2.15) JTabopatopnas padota Ne 7. 4 8 8
2.2.16. JIexmms Ne 20. 1 3 8
2.2.17] llpaktuyeckoe 3aastue Ne 20. 1 3 9
2.2.18. JIexmmst Ne 21. 1 3 9
2.2.19/ Ilpaktrueckoe 3anstue No 21. 1 3 10
2.2.20 Jlexius Ne 22, 1 3 10
2.2.21 Ilpaktuueckoe 3anstre No 22, 1 3 11
2.2.22 | Jlexumst Ne 23. 1 3 11
2.2.23| llpaktuyeckoe 3ansitue Ne 23. 1 3 12
2.2.24, Jlexuus Ne 24, 1 3 12
2.2.25] Ilpaktuueckoe 3anstre Ne 24, 1 3 13
2.2.26. JJabopatopHas padota Ne 8. 4 8 13
2.2.27 Jlexius Ne 25. 1 3 14
2.2.28/ Ilpaktrueckoe 3anstue No 25. 1 3 14
2.2.29) Jlexumsa Ne 26. 1 3 15
2.2.30/ ITpaktuueckoe 3anstre Ne 26. 1 3 15
2.2.31 Jlexmus Ne 27, 1 3 16
2.2.32| ITpaktnueckoe 3anstue No 27. 1 3 16
2.2.33 Jlekius Ne 28. 1 3 17
2.2.34 ITpaktuueckoe 3anstue No 28. 1 3 17
2.2.35) JIabopaTtopHast padota Ne 9. 4 8 18
2.2.36. Jlexumsa Ne 29. 1 3 18
2.2.37 | ITpaktuueckoe 3anstre Ne 29. 1 3 19
2.2.38/ Jlekmus Ne 30. 1 3 19
2.2.39/ Ipaktrueckoe 3anstre Ne 30. 1 3 20
2.2.40, Jlaboparopnas padota Ne 10. 4 8 20
2.2.41 ) Jlextms Ne 31. 1 3 21




Paznen (tema) / Bun yaeOHbIX KonuuectBo Cpok
3aHSATUN 0aioB KOHTPOJIS
Ne (OLIEHOYHBIX 3aJaHU), (mopsiaxoBel | [Ipum
i MO3BOJISIOIIUX CTYICHTY MUHUMAaJI| MaKCUMa| 1 HOMEp | e4yaHH
MPOIEMOHCTPUPOBATH BHOC JBHOE HEJIEIH C e
JOCTUTHYTHIN YPOBCHb 3HaueHHUe|3HaueHHe|  Hadaia
c(OPMHUPOBAHHOCTH KOMITECTCHITHIA cemMecTpa)
2.2.42 | ITpaktuueckoe 3anstre Ne 31. 1 3 21
2.2.43., Jlexuus Ne 32. 1 3 22
2.2.44| llpaktuyeckoe 3anstue Ne 32. 1 3 22
Hroro 6a10B no Pazneny 2 100 238
3ader ¢ oleHKOM 30
HToro 3a 6 cemecTp 130 | 268

IlepeBoa 0a/1/10B 0a/JIBHO-PETHHIOBOM CHCTEMBI B OLICHKY 110 5-TH
0AVIbHON «aKageMH4ecKoiD» mKaJe

Kosan4yecTBo 0a/110B 110
0aJIbHO-PEeNTEHT0BOM CUCTEME

Ouenka (1mo 5-Tu 0a/IbHOM
«aKaJeMH4eCcKoi IKaJe)

238 u Oonee S - KOTIMYHO
190+237 4 - «XOpoI1Io»
131+189 3 - «YJOBJIETBOPUTEIHLHO
meHee 130 2 - «HEYJIOBJIECTBOPUTEIHHOY
7 cemecTp
Paznen (tema) / Buna yueOHbIX KonnuectBo Cpok
3aHATUNA OayoB KOHTPOJISI
No (OLICHOYHBIX 3aJ]aHUi), (mopsimkoBbl | [Tpum
i TTO3BOJISIONINX CTYACHTY MUHHAMAaJI| MAKCUMa| i HOMEp | €4aHu
MIPOJACMOHCTPUPOBATH BHOE JTBHOE HEJEIH C e
JIOCTUTHYTHIN YPOBEHb 3HAUCHHE|3HAYCHUE|  Hayaua
c(hOpMHUPOBAHHOCTH KOMIICTCHITHIA ceMecTpa)
3 Paznen 3. Ilporpammupyemsblie Jloru4ecKue yCTPOMCTBA
3.1. Ayoumopnvle 3ansamus
3.1.1. | IIpaktuueckoe 3anstue No 34, 2 4 1
3.1.2. | [Ipaktuueckoe 3anstue No 35. 2 4 2
3.1.3. | [Ipaktuueckoe 3anstue Ne 36. 2 4 3
3.1.4. | ITpaktuueckoe 3anstue Ne 37. 2 4 5
3.1.5. | Ilpaktnueckoe 3ansatue Ne 38. 2 4 6
3.1.6. | [Ipaktuueckoe 3anstue No 39. 2 4 7
3.1.7. | Ilpaktuueckoe 3anstue Ne 40. 2 4 9
3.1.8. | [Ipaktuueckoe 3anstre No 41. 2 4 10
3.1.9. | [Ipaktuueckoe 3anstre Ne 42. 2 4 11
3.1.10.| ITpaktuueckoe 3anstue Ne 43. 2 4 12
3.1.11.| Tlpaktrueckoe 3ansarue Ne 44, 2 4 13
3.1.12.| [Ipaktuyeckoe 3ansitue Ne 45. 2 4 14
3.1.13.| [Ipaktuyeckoe 3ansitue Ne 46. 2 4 15




Paznen (tema) / Bun yueOHbIX KonuuectBo Cpok
3aHATUI 0aJIoB KOHTPOJIA
No (OLIEHOYHBIX 3aJJaHU), (nopsinxoBbl | [Tpum
i MO3BOJISIIOIINUX CTYJICHTY MUHUMaJI| MAKCMa| ¥ HOMEp | e4aHu
MPOIEMOHCTPUPOBATH BHOC JBHOE HEJIEIH C e
JOCTUTHYTHIN YPOBCHb 3HaYCHHUE|3HAUCHHE|  Hadaya
c(OPMHUPOBAHHOCTH KOMITECTCHITHIA cemMecTpa)

3.2. CamocmosamenvHas paboma cmyoenma
3.2.1. | JIexkmus Ne 33. 1 3 1
3.2.2. | Ilpaktuueckoe 3anstue Ne 33. 1 3 1
3.2.3. | Jlexmmst Ne 34, 1 3 2
3.2.4. | [Ipaktuueckoe 3anstue Ne 34, 1 3 2
3.2.5. | JlJabopaTtopHas pabota Ne 11. 4 8 3
3.2.6. | JIekmus Ne 35. 1 3 3
3.2.7. | [Ipaktuueckoe 3anstue Ne 35, 1 3 4
3.2.8. | JIekmus Ne 36. 1 3 4
3.2.9. | Ilpaktuueckoe 3anstue Ne 36. 1 3 5
3.2.10, JIabopaTtopHas padota Ne 12. 4 8 5
3.2.11, Jlextmst Ne 37. 1 3 6
3.2.12] Ilpaktuueckoe 3anstue Ne 37. 1 3 6
3.2.13, Jlexmus Ne 38. 1 3 7
3.2.14 [Ipaktuueckoe 3anstue Ne 38. 1 3 7
3.2.15. JlabopaTopHas pabota Ne 13. 4 8 8
3.2.16. Jlexmus Ne 39. 1 3 8
3.2.17 lIpaktuueckoe 3anstue Ne 39, 1 3 9
3.2.18. JlabopaTopHas padbota Ne 14. 4 8 9
3.2.19. Jlexmmst Ne 40. 1 3 10
3.2.20, Ilpaktuueckoe 3anstue Ne 40. 1 3 10
3.2.21. Jlexumst Ne 41. 1 3 11
3.2.22 | llpaktuueckoe 3anstue Ne 41, 1 3 11
3.2.23. Jlexumst Ne 42. 1 3 12
3.2.24 | Ilpaktuueckoe 3anstre Ne 42, 1 3 12
3.2.25) Jlexums Ne 43, 1 3 13
3.2.26. [Ipaktuueckoe 3ansitue Ne 43. 1 3 13
3.2.27 .| Jlexumst Ne 44, 1 3 14
3.2.28. [Ipaktuueckoe 3anstue Ne 44, 1 3 14
3.2.29. Jlexumst Ne 45. 1 3 15
3.2.30. [IpakTuueckoe 3anstue Ne 45. 1 3 15

68 6

Hroro 6aas0B mo Pazneny 3

[EnY
N

3aueT ¢ OEHKOM

30

Hroro 3a7 cemectp

90 | 192

IlepeBoa 0a/1/10B 0a/JIbHO-PETHHIOBOM CHCTEMBI B OIIEHKY 110 5-TH

0a/LNILHOU «aKaJIeMHUYeCKOoN» HIKaJIe

KoJusunuecTBo 0a/1J10B 110

0aJIbHO-PETEeHIOBOM CUCTEMeE

Ouenka (1o 5-Tu 6a1JIbHOM
«aKaJeMHUYeCKON» IIKAJIe)




Paznen (tema) / Bun yueOHbIX KonuuectBo Cpok
3aHATUI 0aJIoB KOHTPOJIA
No (OLIEHOYHBIX 3aJJaHU), (nopsinxoBbl | [Tpum
i MO3BOJISIFOLIMX CTYJEHTY MUHUMaJI| MAKCMa| ¥ HOMEp | e4aHu
MPOIEMOHCTPUPOBATH BHOC JABHOE HEJIEIH C e
JOCTUTHYTHIN YPOBEHB 3HaYCHHUE|3HAUCHHE|  Hadaya
c(hOpMUPOBAHHOCTH KOMIIETEHIIUN ceMecTpa)
162 u 6onee S - KOTIMYHO»
100+161 4 - «XopoIIoy»
68+90 3 - «yJIOBJIETBOPUTEIILHO»
MeHee 68 2 - «HEYJIOBJIECTBOPUTEIBHOY

9.2 MeTonnyeckne  peKOMeHJAAIMM 1O  NPOBEJIEHUI0O  MpPoueaypbl
OlLlCHMBAHMA 3HAHWH, YMEHHIl W HABBIKOB W (WIH) ONBITA JesITeJIbLHOCTH,
XapaKTepu3yIMX 3Tanbl (POPMUPOBAHUS KOMIIETEHIIHIA

Yemuwiii onpoc: mnpenHasHayeH Ui BBIABICHUS YPOBHS TEKYIIETO YCBOEHUSA
KOMITETCHIIUM 00YyJaromuMcs 10 Mepe U3yUeHUs TUCIUTIINHBIL.

3auem, 9K3ameH: TIPOMEXKYTOUYHBI KOHTPOJIb, OLECHHUBAIOIINN YPOBEHb
OCBOEHUS KOMIIETEHIINI 32 CEMECTP U 3a BECh MEPHUO]T U3YUCHHUS JUCIUTIIIUHBI.

[Tocemenne JEKIIMOHHOTO 3aHATHS OOyYaromMMCsl OIleHMBaeTcst B 1 Oam.
[ToaroToBKa 3JIEKTPOHHOTO KOHCHEKTA JIEKIMOHHOTO 3aHSATUSl JIOMOJHHUTEIIBHO
ouenuBaercs B 1 Oan. [locemenne Bcex 3aHATHN TEMbl MPAKTUYECKUX 3aHSITHHA
oOyuaromuMmcst oneHuBaercs B 1 0an. AxkTuBHas pabora 0O0ydaromierocs Ha 3aHSITHU
OLICHUBAETCS 70 3 0a/IOB B COOTBETCTBUU C METOAUKOM, MPUBEICHHOM B 11.9.5.

9.3 TembI KypcOBBIX Pa0oT (IPOEKTOB) MO JUCIUIIIIHHE
Tembl KypcoBbIX paboT (IPOEKTOB) Y4EOHBIM TIIIAHOM HE TIPEAYCMOTPEHBI.

9.4 KoHTpoOJIbHBIE BONMPOCHI /JIsi TPOBEAEeHHS BXOJHOI0 KOHTPOJIS
OCTATOYHBIX 3HAHUH MO 00eCIeYNBAIOIINM AUCHUIINHAM

1 Haitgure [(x* + 3sinx)dx.
A);(—Z—Bcosx+C.
B) % —3cosx + (; +3C,).
B)i+ 3cosx + (ﬁ+ 3C2).
4 4
F)%—3c05x+ (Cl +2).

3
2 Haiinure [ (CZ;X — 8) dx.




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

. dx
Haiiure [ (o) da
A) tgx — ctqx + C.
b) tgx + ctgx + C.
B) X 24 (€, +Cy).

2 - 2
)22+ 24 (€ + ),

Haiinure [ cos?x dx.
sin2x
A)—==+C.
sin2x
B)——+C.
X sin2x
B) - —
2 4
X sin2x
I =+ +C.
2 4
yKa)KI/ITG, Kakou Wu3 IMPUBCACHHBIX HHWKC CTCIICHHBLIX PAJOB COOTBCTCTBYCT
byuknuu f(x) = e”*.

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

EEE S SN G ¥ e St
)1 2!+4! T (2n-2)! t

+C.

+ ...

2 n
B)l+=4= 4+
1! 2! n!
(_1)n—1x2n—1
(2n-1)!
yKa)KI/ITe, KaKou W3 MNPUBCACHHBIX HWIKC CTCIICHHBIX PsAAOB COOTBETCTBYCT
¢yuknuu f(x) = sinx.
— —1)2 —1)3 _q\n—=1(,._1\n
A)x 1_(x 1) +(x 1) —"'+(1) (x-1)

1z, 3 n
B)1->+>— ..+
21 4l

x3 x5
F)X—§+E—"'+

(_1)n—1x2n—2 .
(2n-2)! t
2 n
B) 1 + i g
11 2! n!
x3 XS (_1)n—1x2n—1_|_
F)x—§+a—---+ Dt
YKkaxure, KakOW H3 MPUBEICHHBIX HUKE CTENEHHBIX PANOB COOTBETCTBYET
dyukuuu f(x) = cosx.
A) x=1 (x—1)? n (x-1)3 R D" (x-1)"

1 2 3 n
(_1)n—1x2n—2

+ .-

x?  x*
D=ty T
2 n

B)l+=-4+> 4+ 4.
1! 2! n!
1—‘) X — E + xS L (_1)n—1x2n—1

31 5l (2n—1)!



8 VYkaxute, Kakoill W3 MPHUBEACHHBIX HUXKE CTEMEHHBIX PAJOB COOTBETCTBYET

byukiuu f(x) = Inx.
x=1 (x-1)?%  (x-1)3 L D) (x-1)"
A) 1 x2 354 " 3 (_1)n—1x-2l_n—2 n
bp)l-——+——+——
21 4l

(2n-2)!
2 n
B)l+=4+> 4+ 4.
1!3 2!5 n 1..2 1
e, EDM X
) x 3!+5! t (2n-1)!

9 BrluncianTe KOMIUIEKCHOE COIIPOTHUBJIICHUC ITACCUBHOI'O

JIBYXIIOJIFOCHHUKA Z,

€CIIM  HM3BECTHO, YTO KoMIulekcHoe Hamnpsbkenne U = (804 j60)B, a

KOMILIEKCHBIH Tok | = (24 — j7) A.
A) (3,33 —j8.57)0m.
b) (104 + j53) Om.
B) (2,4 +j3.2)Om.
I') (140 + j17)0m.

10 Beruucnure KOMIUIEKCHOE COMPOTHBIICHUE IMACCHBHOTO
€CJIM M3BECTHO, YTO KOMIUICKCHOE HAIpsIKCHHUEC
KOMILTeKCHEIH 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 Beiuucnute KOMIUIEKCHOE COMPOTHUBJICHHUE MACCHUBHOTO
€CJIM M3BECTHO, YTO KOMILICKCHOE HampsHKEeHUE
KOMITIEKCHBIH Tok | = (24 + j7) A.

A) (4,19 —j14,4)0m.
b) (—2,4 +j3,2) Om.
B) (3,3 —j3.3)Om.
I (28 —j39)0m.

12 Berynciure KOMIUIEKCHOE COMPOTUBIIEHUE MACCHUBHOTO
€CJIM WM3BECTHO, YTO KOMIUICKCHOE HAINpsHKEHUEC
KOMILIeKCHbIH Tok | = (12 + j9) A.

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

JBYXIOJIIOCHHKA Z ,
U= (40+j30)B, a

JABYXIIOJIFOCHHKA Z ,
U= (80—j60)B, a

JABYXIIOJIFOCHHKA Z ,
U= (40— 30)B, a

13 VkaxuTe, Kakasg U3 TPUBEICHHBIX HUXKE TpaPUUECKuX 3aBUCUMOCTEH

COOTBETCTBYET JUCKPETHOMY CUTHAITY?



/\\//\MJLLL

A) b) B) )
14 Yxaxure, Kakas U3 TMPUBEIACHHBIX HIDKE TpaUUecKux 3aBUCHUMOCTEH
COOTBETCTBYET BUJIUOUMITYJIbCY?

[ il
;/\/; i

A) b) B) )
15 Vkaxure, Kakag U3 TMPUBEICHHBIX HWXKE TIpaQUUECKuX 3aBUCUMOCTEH
COOTBETCTBYET FAPMOHUYECKOMY CUTHAITY?

Mln /\ /\ Hml
| t \/'t t t

A) b) B) )
16 VkaxuTe, Kakasg U3 TPUBEICHHBIX HUXKE TpaPUUECKuX 3aBUCUMOCTEH
COOTBETCTBYET PAJMOUMITYIIHCY?

M~ £ >
N r r

A) b) B) )
17 Yxaxure, Kakoil W3 NPUBEIECHHBIX HUXKE CIIEKTPOB OTHOCUTCS K CIEKTPY
rapMOHUYECKOIO CUTHana?




U‘TTT-TIHHHT_TTT : ‘ | { Uhhmh Tean

f f f
A) b) B) I)
18 YKa)KI/ITG, Kakou wu3 IMPUBCACHHLIX HHIKC CIICKTPOB OTHOCHUTCA K CIICKTPY

MOCTOSIHHOTO curHasa?

U[ U‘ U { U[

f f f f
A) b) B) ')

19 VkaxuTe, Kakoll W3 TPHUBCICHHBIX HUXKE CIEKTPOB OTHOCUTCA K CIIEKTPY

 panmonvmybca? .
ITTT rﬂth 1t ‘ { MLLLLLM

! f f
A) b) B) I
20 YkaxxnuTe, KakoW W3 TPHUBEIACHHBIX HIKE CIIEKTPOB OTHOCUTCA K CIIEKTPY
BUEOMMITYJIbCA?

I_LLL_J_[”_[LLLJ_LLf ‘ , { ‘Hh,m Toowx

;
A) b) B) )
21 Onpenenure mokazaHue nmpuodopa.

U

s 2 600—\ /1500
0 540 300
. 7 48():'\0 =¥ 60
" 7 360 Y, 12
o % ./
5 25 240\‘ '/ 3
° AN h lggl '/_00’62
g 1 iy
60 —7
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23 Omnpenenure Moka3zaHue npuodopa
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25 Onpenennure aMmIUIMTYJJHOE€ 3HAYCHHE CUTHANA, W300paXCHHOTO Ha JKpaHe
ocrsuiorpada.

Vinen

A

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

26 Onpenenure amIUIMTYAHOE 3HAYCHHE CUTHAIA, W300PKEHHOTO Ha DJKpaHe
octriorpada.

Vinen

N

A)6MB. B)12mMB. B)3B. TI)6B.

27 Onpenenure 4acTOTy TapMOHHUYECKOTO CHTHaja, M300paKEHHOTO Ha JKpaHe
ocrsuiorpada.



A)2Tu. B)4Tu B)25klu. I) 50kl
28 Onpenenure 4acTOTy TapMOHMYECKOTO CUTHala, M300pa)KEHHOTO Ha JKpaHe
ocrsuiorpada.

Vinen

0.1 U
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A)2Tn. B)4Tnm. B)25Tu. TI)50TITm.
29 YKkaxuTe TOTEHIHAAbl Ha  JJCKTPOJax  OHWIIOSIPHOTO  TPaH3UCTOPA,
o0ecrieunBaroIIre ero padoTy B aKTUBHOM PEKUME.
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30 YkaxxuTre TOTEHIMANbl HA  DJEKTPOJax  OWIOISPHOTO  TPaH3UCTOPA,
o0ecreunBaroIIre ero padboThl B PEKUME HACHIIIICHUS.
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31 Vkaxxute TOTEHIMAJIBl HA  OJEKTPOJAaX  TOJIEBOTO  TPaH3UCTOpa €
VOPABJISIIONIUM P-N Tepexo/ioM, OOecreynBaromue ero paboThl B pexUME
yCHUJICHUSI.
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32 YKkaxkuTe TOTEHIMaJIbl Ha  OBJEKTPOJaxX  IOJIEBOIO  TPaH3UCTOpa  C
YOPABIAIONIMM P-N TIepexoJoM, OOECHEeUMBAIOIUME €ro paboTy B pexuMe
OTCEUKH.
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33 IlepeBeaure yncno 4519 B 4NCIIO, IPEJCTABIEHHOE B BUAE X (g).
A)2D. B)55. B)45. T1)1000101

34 IlepeBeaure 4ucio 24g B 4UCII0, IPEACTABICHHOE B BUJIE X(16)-
A)14. B)20. B)24. T1)10100

35 Ilepeseaure yncno 1046 B 4nCIIO, IPECTABICHHOE B BUAE X(10).
A)14. Bb)l6. B)20. TI)10000

36 IlepeBeaure 4ucio 916 B UUCIIO, IPEACTABICHHOE B BULIE X(g).
A)9. B)10. B)11. T)1001

37 Ykaxkute, Kakve 3aJauyd JIOJDKEH pellaTh CHelUaIucT B 00JacTu
«Opranuzanu  pajuoOTEXHUYECKOT0 00eCleueHrs TOJETOB BO3IYIIHBIX
CYZIOB» B 00JIACTH ICKCILITYaTallMOHHO-TEXHOJIOTHYECKOM NI TeIbHOCTH.

A) TIlpoBepka TEXHHYECKOTO COCTOSIHUS W  OCTaTOYHOrO pecypca
o0opyI0BaHusI, OpraHu3aIus U odecrneueHne mpoGUIakKTUYeCKUX OCMOTPOB
Y TEKYIIETO PEMOHTa 000PYI0BaHUA.

b) HaxoxnaeHue KoMIpomucca MEXAY pPa3IMYHBIMU  TPeOOBAHHMSIMU
(CTOMMOCTBIO, Kau€CTBOM, 0€30MaCHOCThIO U CPOKAMU MCTIOJHEHUS) KaK MpU
JOJITOCPOYHOM, TaK M TPHU KPATKOCPOYHOM IUIAHUPOBAHUU W OMpEICTICHUE
PaIrMOHAIBHOTO PEIICHUS.

B) M3ydyenue TexHUYECKUX MaHHBIX, UX OOOOIIEHHWE U CHUCTeMaTH3allus,
MPOBEICHHE HEOOXOAMMBIX PAaCUETOB C HCIIOIB30BAHUEM COBPEMEHHBIX
CPEIICTB BBIYMCIUTEIBHON TEXHUKHU.

I') OGyuenue u arrecraiys 00CIy>KHBAIOIIETO MEPCOHAIA CIISIUATUCTOB.

38 Ykaxure, KakWe 3aJadyd  JIOJDKEH pemaTh CHEIUaINCT B 00JacTh
«Opranuzanuy  pauOTEXHHUYECKOTO O00ECIeUeHUs TOJETOB BO3IYIIHBIX
CyZIOB» B 00JIaCTH Y4e€OHO-TPEHUPOBOYHOM U METOAMIECKON JIEATETLHOCTH.

A) TIlpoBepka TEXHHUYECKOTO COCTOSIHUS W  OCTaTOYHOrO pecypca
000OpyI0BaHUs, OPTaHU3aIMs U 00CCIICUCHHE MPO(PHIIAKTHYECKUX OCMOTPOB
U TEKYIIETO peMOHTa 000PYI0BaHUS.

b) HaxoxnaeHue KoMIpoMuicca MEXAY pa3IMYHBIMU  TPEOOBAHHSIMU
(CTOMMOCTBIO, KaueCTBOM, 0€30MaCHOCTBIO U CPOKAMU HCTIOJHEHUS) KaK MpHU
JOJITOCPOYHOM, TaK M TMPH KPATKOCPOYHOM TUIAHWUPOBAHUU W OIPEACIICHUC
paIoHaIBHOTO PEIICHUSI.



B) Uzyuenue TeXxHWUYECKMX IaHHBIX, WX OOOOIIEHHWE W CHCTeMaTH3allus,
IpOBEICHUE HEOOXOAMMBIX pACYETOB C UCIIOJIb30BAHUEM COBPEMEHHBIX
CPEACTB BBIYMCIUTEIbHON TEXHUKH.

I') OGyuenue u arrecTanus 00CIy>KMBAIOIIETO MEPCOHAJA CIISIUATNCTOB.

39 yKa}KI/ITC, KakKue 3agadu OJOJDKCH  pelIaTb  CIICOUAJINCT B obiacTu

«Opranu3zanu  paguoTEXHUYECKOTO OOECHEeUYEeHUs II0JIETOB BO3IYILIHBIX
CYZ0B» B 00JIaCTH Hay4YHO-HCCIIEA0BATENbCKON JEATENBHOCTH.
A) TIlpoBepka TEXHHUUECKOTO COCTOSIHUS W  OCTaTOYHOrO pecypca
o0OpynoBaHusl, OpraHu3alus U o0ecrnevyeHrne NpoPUIaKTUIECKUX OCMOTPOB
U TEKYIIEro PeMOHTa 000PYIOBaHMS.
b) Haxoxzaenne xommpomucca MEXIY pa3IUYHBIME — TpeOOBaHHUSIMHU
(CTOMMOCTBIO, KaU€CTBOM, 0€30MaCHOCTBIO U CPOKAMU HCTIOJHEHUS) KaK MpHU
JOJATOCPOYHOM, TaK M MPHU KPATKOCPOUHOM IJIAHHUPOBAHUHM U OIpEACIICHUE
paIOHAIBHOIO PEILICHUSI.
B) U3yueHue TeXHUMYECKHX HaHHBIX, UX OOOOIIEHHME M CUCTeMaTH3allus,
OpOBEJCHHE HEOOXOJUMBIX pacuyeToB C HCIOJIb30BAaHUEM COBPEMEHHBIX
CPEICTB BbIUMCIUTEIBHOW TEXHUKH.
I') O6yuenue u aTTectanus 00CITyKUBAIOLIETO IEPCOHAIA CIIEIIUATTUCTOB.

40 Vkaxure, Kakue 3aJaydl JOJDKEH pelaTh CHeruanucT B obnactu «Opranuzanuu
PaAMOTEXHUYECKOT0 00ECIeYeH sl MOJIETOB BO3AYLIHBIX CYJO0B» B OrPaHU3AI[MOHHO-
YIPaBIEHYECKOH 1E€ATEIbHOCTH.

A) IlpoBepka TEXHHUYECKOTO COCTOSHHUS W OCTaTOYHOTO pecypca o0OpyIdoBaHUS,
OpraHm3aiys U o0ecCreueHne MPOQPIIAKTHISCKIX OCMOTPOB U TEKYIIETO PEMOHTA
o0opyI0BaHUS.

b) Haxoxaenne koMmpoMucca MEXIy pa3IHIHBIMH TPEOOBAaHUSIMHU (CTOMMOCTBIO,
KadecTBOM, 0€30MacHOCTBIO U CPOKAMH HMCIIOJHEHHS) KaK MPHU JOJTOCPOYHOM, TaK
Y TIPH KPATKOCPOYHOM IUIAHUPOBAHUH U OTIPEJICIICHUE PAIAOHATILHOTO PEIICHUS.
B) MWM3yuenne TeXHHMUECKMX [aHHBIX, HMX O0OOOIIEHHWE U CHUCTEMaTHU3aIus,
MPOBEJCHUE HEOOXOAMMBIX PAcUYeTOB C HCIIOJIB30BAHHUEM COBPEMEHHBIX CPEJICTB
BBIYMCINTEIHHON TEXHUKH.

I') O6yuenue u arrecranus o0CTyKUBAIOIIETO NEPCOHANIA CIEIIUAINCTOB.

9.5 Onucanue mokaszartejieii U KpUTepHEeB OLEHMBAHUS KOMIETEHIH Ha

Pa3jJu4YHBbIX JITanax ux (GopMHpPOBaHMsS, ONMCAHUE IIKAJ OLEHHWBAHUS I
0aJIbHO-PETHHTOBOIi OLIEHKH

XapakTepUCTHKA LKAl OLICHUBAHUS IIPUBEICHA HUXKE:
1. Jlna oueHuBaHus CcHOPMHPOBAHHOCTH KOMIETEHIMH OOy4aromerocs Ha

WHTEPAKTUBHBIX JICKIIMOHHBIX W TMPAKTHYECKUX 3aHATUsIX ¢ mnomoinbio BPC
UCIIOJIB3YETCsl METOAMKA MPUBEACHHAS B HUKECISAYIOIIEH TaOauIe

KpI/ITepI/II/I | IToxazarenmn | OnucaHue MIKajbl OLICHHWBAaHUsA |




Kpurepun

IToxa3zaTenu

Onucanue MIKajbl OLICHUBAaHMs

3HaTh:

- OCHOBBI © OCOOCHHOCTH
SKCIUTyaTalluy anmnapaTyphl,
ITOCTPOSHHOM Ha 6aze
aHaJIOTO-TUCKPETHBIX U
IUPPOBBIX CXEM.

3HaeT OCHOBHI U
0COOEHHOCTH IKCILTyaTallluu
anmnaparypsl, IOCTPOSHHOH Ha
0a3e aHaJIOrO-TUCKPETHBIX U
IA(QPOBBIX CXEM.

- IPUHLHIIBI
(YHKIMOHUPOBAHUS
MHUKPOIPOLIECCOPHBIX U
IIPOTPaMMUPYEMBbIX
JIOTUYECKUX YCTPOHCTB
MIPUMEHSIEMBIX B
Panno3NEeKTPOHHOM
000pyIOBaHUH,
HCIIOJIb3YEMOM B
CPaKJAHCKON aBUALUU

3HaeT NPUHIUIIBI
(YHKIMOHUPOBAHUS
MHKPOIIPOLIECCOPHBIX U
HpOrpPaMMHUPYEMBIX
JIOTHYECKHUX YCTPOUCTB
NPUMEHSIEMBIX B
PaIHO3IEKTPOHHOM
00opyI0BaHUH,
UCTIOJIE3YEMOM B TPaKIaHCKOM
aBHALIH;

- OCHOBBI 1 0OCOOEHHOCTH
IKCILTyaTallly armnaparypebl,
MOCTPOCHHOM Ha 0a3e
aHAJIOTO-TUCKPETHBIX U
TUPPOBBIX CXEM

3Haer OCHOBBI u
0COOEHHOCTH  JKCIUTyaTaliu
arnmnaparypsl, IOCTPOEHHOW Ha
0a3e aHaAIOTO-TUCKPETHBIX U
IUPPOBBIX CXEM

- COBpEMEHHYIO aHaJIoro-
JUCKPETHYIO U ITU(POBYIO
3JIEMEHTHYIO 0a3y,
HCTIONB3YEMYIO B
PaAMOIIEKTPOHHBIX
CHCTEMax rPaXJIaHCKOU
aBUAIINH.

3HaeT COBPEMEHHYIO
aHaJIOrO-TUCKPETHYIO U
M pPOBYIO NEMEHTHYIO 0a3y,
UCTIONIb3YEMYIO B
PaIrolIEKTPOHHBIX CHCTEMaX
rpaXkIaHCKOH aBHAIH.

- COBPEMEHHYI0 aHAJIOr0-
TUCKPETHYIO U UG POBYIO
JJIEMEHTHYIO 0a3y,
HCIIONb3YEMYIO B
PaauO3TEKTPOHHBIX
cHUCTeMax rpak JaHCKOU
aBUAINH.

3HaeT COBpEMEHHYIO
aHAJIOTO-TUCKPETHYIO
U POBYIO 3JIEMEHTHYO 0a3y,
WCTIONB3YEMYIO B
PaMORIIEKTPOHHBIX CHCTEMAX
rpakIaHCKOW aBUAIUU.

Ymersn:

- aHAJTM3UPOBATH PaboTYy, B
TOM YHUCJIE CAMOCTOSITEIBHO
W VHJVBHYAITBHO,
OCHOBHBIX Y3JIOB
PaAroOIEKTPOHHOM
anmnaparypsl, IOCTPOEHHOU C
WCTIONTb30BaHMEM aHAJIOTO-
JTMCKPETHBIX, HU(PPOBBIX,
MHUKPOIIPOLIECCOPHBIX U
MPOTPaMMHUPYEMBIX
YCTPOWCTB.

YMeeT aHanmu3upoBaTh padory,
B TOM YHCJIE CaMOCTOSITEIBHO
W WHAMBHUIYAJIbHO, OCHOBHBIX
Y3JI0B pPavo31EKTPOHHOM
arnmapaTrypsl, IOCTPOEHHOH C
HCIOJIb30BaHUEM aHaJIoro-
JMICKPETHBIX, UQPOBBIX,
MHKPOIIPOLIECCOPHBIX u
MPOTrPaMMHUPYEMBIX
YCTpPOMCTB.

5 0amioB - 3acily’KHMBaeT CTYJIEHT,
00HapYKUBIIAN BCECTOPOHHEE,
CUCTEeMaTUYECKOS 3HAHHUE YUCOHOTO
MIPOrPaMMHOTO Marepuana,
CaMOCTOSITEIIBHO BBIIIOJIHUBIINI
BCE MPEAyCMOTPEHHEIE
MporpaMMoi  3aJlaHusi, TIIyOOKO
YCBOUBLIMI OCHOBHYIO JIUTEPATYPY
U 3HAaKOM C JOINOJHHUTEIbHOI
JIUTEPATYPOH,  PEKOMEHJOBAHHOMN
MIPOTPaMMOM, aKTHUBHO pabOTaBIITHit
Ha NPAKTUYECKUX 3aHATHUSX,
MOKa3aBIINN CHCTEMATUYECKUI
XapakTep 3HAHUW MO NUCUUILIUHE,
JIOCTAaTOYHBIM  JUIsl  JanbHeHIen
y4eObl, a TaKKe CIIOCOOHOCTh K UX
CaMOCTOSITETLHOMY  TIOTIOTHEHHIO,

OTBCT OTJIMYACTCA TOYHOCTBIO
HCII0JIBb30BaHHBIX TEPMUHOB,
Marcpual ns3jgaracrTcs

MOCJIEAOBATEIFHO U JTOTUYHO.

4 Oamma - 3acmyKWBaeT CTY/CHT,
O0OHAPYKHUBIIAN JIOCTaTOYHO
MOJIHOE 3HAHUE y4eOHO-
MPOrpaMMHOTO  MaTepuana, He
JIOYCKarOLIAN B OTBETE
CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSATENLHO BBIIOJIHUBIHUH
BCE MpeyCMOTPEHHBIC
MPOrpaMMoOi 3aJlaHusi, YCBOUBILINN
OCHOBHYIO JTUTEpaTypy,
PEKOMEHIOBaHHYIO ~ TIPOTPaMMOH,
aKTHBHO paboTaBmimii Ha
MPAKTHUECKUX 3aHATHIX,
MMOKa3aBIINHA CHUCTEMATUUECKUHA
XapakTep 3HaHWH MO JHUCIUILIVHE,
JOCTATOYHBIM  JJId  JajIbHeHIIen
y4eObl, a TakKe CIIOCOOHOCTh K HUX
CaMOCTOSTETLHOMY ITOTIOJTHEHHIO.

3 OGamnma - 3aciayXHBaeT CTYJIEHT,
OOHApYXMBIINUN 3HAHWE OCHOBHOTO
y4e0HO-TIPOrpaMMHOI0  MaTepHala

B 00BEME, HEOOXOOUMOM s
HanpHenen yaeObI "
MPEeICTOSIIEH paboTsI o
npodeccur, HE  OTIUYABIIMICS
aKTUBHOCTBIO HAa IMPAKTHUYECKUX
3QHATHSIX, CaMOCTOSTENBHO
BBITTOJTHUBILIHI OCHOBHEIE
MPeIyCMOTPEHHbBIC IPOrpaMMoi
3aJlaHusl, YCBOMBIIHH OCHOBHYIO
JTUTEPaTypy, PEKOMEHIOBAaHHYIO




- aHATTM3UPOBATH PaboOTY, B
TOM YHUCJIE CAMOCTOSITEIBHO
Y MHIWBHIYaJIbHO,
OCHOBHBIX Y3JIOB
PaauO3IEKTPOHHOM
anmnaparypsl IOCTPOECHHOM ¢
HCIOJIb30BaHUEM aHAJIOTO-
JMCKPETHBIX, HUPPOBBIX,

YMeeT aHanu3upoBaTh padoTy,
B TOM YHCJIE CAMOCTOSTEIBHO
U MHIWBUIYalIbHO, OCHOBHBIX
Y3JI0B PaU03IEKTPOHHOMN
arnmnapaTypsl IOCTPOEHHOM ¢
WCIIOJIB30BaHUEM aHAJIOTO-
JUCKPETHBIX, TN POBBIX,
MUKPOIIPOLIECCOPHBIX U

00beMe MPUTOJHOM IS
HACTpPOMKH, 00CTyKUBAaHUS U

MHUKPOIIPOLIECCOPHBIX U MPOrpaMMHUPYEMBIX

MPOTPaMMUPYEMBIX YCTPOMCTB.

YCTPOMCTB.

Baagers: Bnageer METOIaMHU u
- METOJJaMH M METOAUKAMH | METOAMKAMU pacuera

pacuera XapaKTePUCTUK | XapaKTEPUCTHK aHajoro-

aHaJIOTO-JIUCKPETHBIX W | IUCKPETHBIX H  UUQPPOBBIX

IUPPOBBIX YCTPOICTB. YCTpPOMCTB.

- AI3BIKAMH U CHCTEMaMu Brnageer SI3BIKAMH u

MPOTPaMMHUPOBAaHHUS B CHUCTEMaMH

POrpaMMHUpPOBAaHUSI B 00bEME
MPUTOAHOM JUISl HAacCTPOMKH,

JKCIUTyaTaIiu 00CITy)KHBaHHS u
PaAMOTEXHUYECKHX CPEACTB | SKCIUIyaTalllH
U CPEICTB CBSI3H, PaIMOTEXHUYECKHX CPEACTB H
MTIOCTPOEHHBIX C CPEJICTB CBSA3M, MOCTPOEHHBIX
HCIIOJIb30BaHUEM c HCIOJIb30BaHUEM
MHUKPOIIPOLIECCOPHBIX U MHUKPOIIPOLIECCOPHBIX u
MIPOrPaMMHUPYEMBIX MPOrpaMMHUPYEMBIX
JIOTHYECKHUX YCTPOMCTB. JIOTHYECKHUX YCTPOUCTB.
- MeToAaMM ompeneneHus | Bmageer METOJAMH
MeCTa OTKa3a W BBIABICHUS | ONPEAEICHUs] MecTa OTKasa U
OTKa3aBILIEro 3JIEMEHTa BBISIBIICHUS OTKa3aBIIIEeTO
JIEMEHTa

Kpurepuu INokazarenu OrnucaHue NIKaJIBl OI[CHUBAHUS
- MPUMEHSITh TEXHUKO- YMeeT npuMeHsITh TEXHUKO- MPOTPaMMOH, OJTHaKO
JKCIUTyaTallHOHHBIE SKCIUTyaTallHOHHBIE JTOTTYCTHBIIINH HEKOTOPBIE
XapaKTEePUCTUKHU XapaKTEPUCTUKH JUCKPETHBIX | MOTPEIIHOCTH NPU UX BBHITOJHECHUH
TUCKPETHBIX DJIEMEHTOB JIS1 | DIIEMEHTOB IS M B OTBETE Ha DJK3aMEHe, HO
CXEMOTEXHUYECKOTO aHaji3a | CXEMOTEXHHUECKOT0 aHAIM3a | OOJiajaromuii HEOOXOIMMBIMHU
PaIuO3IEKTPOHHBIX PaINO3TIEKTPOHHBIX 3HAHUSIMHU I YCTPAHECHUS MO
YCTPOKCTB. YCTPOMCTB. PYKOBOJICTBOM MpenoiaBaTens

JIONYIIEHHBIX MOTPEIIHOCTEN

2 Gama - BBICTABISIETCS CTYICHTY,
oOHapyKUBIIEMY  MpoOensl B
3HAHWSIX WM OTCYTCTBHE 3HAHHUU
[0 3HAYUTEIHHON 9acTH OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepHaa,

He BBITTOJTHUBILIEMY
CaMOCTOSITETILHO

NIpEeayCMOTPEHHBIE IPOrpaMMoONn
OCHOBHBIC 3alaHu, JONIYCTUBLHICMY
OPUHLUIMAIBHBIE  OMIMOKM B
BBIIIOJIHEHUN  NPEIyCMOTPEHHBIX
IporpamMmon 3a/IaHUH, HE
oTpaboTaBIIeMy OCHOBHBIC
MPAaKTUYECKHUE

3aHATHA, A0IyCTUBUICEMY
CYUICCTBEHHbIC  OIMIMOKK  TpH
OTBETE, U KOTOpBIM HE MOXKET
IMPOAOJIKUTH O6y‘ICHI/Ie HJIN
NPUCTYNHUTh K MPOheCcCHOHATBHOM
JeSITETbHOCTH 0e3
JONIOJTHUTENBHBIX ~ 3aHSATHH IO

COOTBETCTBYIOLIEN JUCIUILIUHE.
1 Oamm - Her oTBeTa (OTKa3 OT

OTBETa, TIPEICTABICHHBIH OTBET
HOJHOCTBIO HE MO  CYIIECTBY
cofieprKalmxcs B
9K3aMEHAIMOHHOM 3a1aHuN
BOTIPOCOB).

2. MakcumabHOE KOJIMYECTBO 0aIOB, TOJIYYCHHBIX KaK 3a 3a4eT, TaK U 3a4eT
¢ orieHkoi — 30. MuHMManbHOE (3aU4€THOE) KOJIMYECTBO 0alToB («3aueT caan») — 15

0aJuIoB.

HeynoBieTBOpUTENBHON ClaYel KaK 3a4€Ta, TaK U 3a4€Ta C OLIEHKOW CUMTACTCA
orleHka MeHee 15 OamnoB. IIpu HEymOBIETBOPUTENIHHOM cladye 3adeTa W 3auera C
OLICHKOW WJIM HESIBKE MO HEYBAXKUTEJIIbHOW MPUYMHE KaK 3a4€Ta U 3a4eTa C OLEHKOU
HK3aMEHAIlMOHHAsl COCTABJISAIONIAs MPUPABHUBAETCS K HYJI0. B 3TOM ciiydae CTyAeHT

B yctaHoByieHHOM B CIIOI'Y I'A mopsiake 00si3aH nepecaaTh 3a4eT.




OreHka 3a 3a4eT BBICTABISIETCS KaK CymMMa HaOpaHHBIX OajsioB 3a OTBETHI HA
Tpu Bompoca Ousera. OlleHKa 3a 3aueT C OLEHKOM BBICTABISAETCS Kak CymMma
HaOpaHHBIX 0AJUIOB 3a OTBETHI HA JIBa BOIpoca OMJIETa U 3a PELICHUE 3a4a4u.

OTBeTHI Ha BOIIPOCHI OMJIETa MO pe3ysbTaTaM ceMecTpa (WM BCeW TUCLUILIIUHBI
JUISL SK3aMEHa) OLICHUBAIOTCS CIAEAYIOIUM 00pa3oM:

— [ 6ann: oTCyTCTBHE IPOAEMOHCTPUPOBAHHBIX 3HAHUN M KOMIETEHIIUM B
pamKax 00pa30BaTeIbHOIO CTaHAapTa (HET OTBETA Ha BOIIPOC) WM OTKa3 OT OTBETA;

— 2 Oanna: HET yAOBIETBOPUTEIBHOTO OTBETA Ha BOMIPOC, IEMOHCTPALMS
¢parMeHTapHBIX 3HAHMA B paMKax oOpa3oBaTENbHOTO CTAaHJApTa, HE3HAHUE
JIEKIIMOHHOTO MaTepHaa;

— 3 Oanna: HET YAOBICTBOPUTEIBHOTO OTBETa Ha BOIPOC, MHOTO
HABOJSIIMX BOMPOCOB, OTCYTCTBHE OTBETOB MO OCHOBHBIM IOJIOKEHHSIM BOIIpOCa,
HE3HaHME JIEKIIMOHHOI'O0 MaTepuaa;

— 4 6anna: OTBET yJOBJIETBOPUTEIBHBIN, OIEHUBACTCSI KaK MUHHUMAaJIbHO
HEOOXOJMMbIE 3HAHHUS IO BOIIPOCY, NMPU 3TOM IOKa3aHO XOTA Obl MHUHUMAJIbHOE
3HaHME BCEX pa3JeJOB BOIIpOCa B Mpeaenax JICKIUOHHOro marepuana. Ilpm stom
CTYAEHTOM JEMOHCTPUPYETCA  JOCTAaTOYHbIM 00beM 3HaHMM B  paMKax
00pa30BaTeNbHOrO CTaHIAPTA;

— 5 6annos: OTBET yIOBJIETBOPUTEINIbHBIN, JOCTATOUHbIE 3HAHUS B 00bEME
yu4eOHOW NporpaMMbl, OPUEHTHPOBAHHBbIE Ha BOCHPOU3BEIEHHUE; HCIIOJIb30BAHUE
HAay4YHOM (TE€XHUYECKOW) TEPMHUHOJIOTUH, CTUIUCTUYECKH TPAMOTHOE, JIOTUYECKU
IIPaBUIILHOE U3JI0KEHUE OTBETA HA BOIPOCHI, YMEHHE JI€JIaTh BHIBOBL;

— 6 6ann06: OTBET YIOBJIETBOPUTEIBHBIN, CTYAEHT OPUEHTUPYETCA B
OCHOBHBIX acCIIEKTaX BOINPOCA, AEMOHCTPUPYET MOJHBIE U CHUCTEMATU3UPOBAHHBIC
3HaHMS B 00beMe yueOHOI MpOrpaMMbl;

— [ 6annos: OTBET  XOPOUIMH, HO  CTYIEHT  JIEMOHCTPHUPYET
CUCTEMAaTHU3UpPOBaHHbIE, INIyOOKHE M TOJHBIE 3HAHUS MO BCEM pazjienaM y4yeOHOH
IPOrpaMMbl, HO TPEOOBAINCH HABOSIINE BOIPOCHL;

— 8 b6annos: OTBET XOPOUINil, OTBETOM JIOCTATOYHO OXBAu€HBI BCE Pa3/ieibl
BONpPOCa, €AMHUYHBIE HABOJSIIUE BOIPOCHI, CTYJIEHT JEMOHCTPUPYET CIIOCOOHOCTH
CaMOCTOSITENILHO PEIIaTh CI0XKHbIE POOJIEMBI B paMKax yueOHOM MpOrpaMMmbl;

— 9 6annog: cucteMaTU3UPOBAaHHBIE, TITyOOKUE U MOJIHbIE 3HAHUS IO BCEM
paszzaenaM yuyeOHON IPOrpaMMBbl; CTYIEHT IEMOHCTPUPYET CIOCOOHOCTH;

— 10 6annos: OTBET Ha BOMPOC TOJIHBIA, HE OBUIO HEOOXOIUMOCTH B
JOTIOJTHUTENbHBIX (HaBOSIILIUX BOIIPOCAX); CTYJIEHT MOKa3bIBAET
CUCTEMATU3UPOBAHHbIE, TJIyOOKHE U TIOJHBIE 3HAHHUS O BCEM pasjeiaM y4eOHOU
pPOrpamMMbl, CaMOCTOSITEIbHO W TBOPYECKH pEIIAET CJIOXKHbIE NpoOJIeMbl B
HECTaHJapTHOM CUTYyallMM B paMKax y4eOHOM IMpPOrpaMmbl, a TaKXKe JEMOHCTPUPYET
3HAHMS 110 MPoOJIeMaM, BBIXOASAIINM 32 €€ MPe/Iebl.

3.Pemenue sk3aMeHAIIMOHHOM 3a/1a4M OIECHUBACTCS CICAYIONUM 00pPa30M:

— 10 6annos: 3ananue BeMogHeHo Ha 91-100 %, pemeHue u OTBET
aKKypaTHO O(QOpPMJICHBI, BBIBOJBI OOOCHOBAaHbBI, JaHa NPABWJIbHAS W IIOJHAS
WHTEPIIPETANNS BBIBOJIOB, CTYJICHT apryMEHTHPOBAHHO OOOCHOBBIBAET CBOIO TOUKY
3peHUSs, YBEPCHHO M NMPABUIIHBHO OTBEUAET HA BOIIPOCHI MTPETIOIaBaTEIIs;



— 9 6annos: 3anaHue BoiNoaHEHO Ha 86-90 %, pelieHune u OTBET aKKypaTHO
oopmiteHBI, BBIBOABI OOOCHOBaHBI, JaHA TMpaBUIbHAS W TOJIHAS HHTEPIPETAIUs
BBIBOJIOB, CTYJICHT apryMEHTHUPOBAHHO OOOCHOBBIBA€T CBOIO TOYKY 3PCHHS,
MIPABUJILHO OTBEYACT HA BOMPOCHI IIPEIIOIaBaATEIIS;

— 8 6annos: 3anaHue BHIOJHEHO Ha 81-85 %, X0/ pelieHus MpaBUIbHBIM,
HE3HAYUTENbHBIC TOTPEITHOCTH B OQOpPMIICHHM, TpaBUIbHAs, HO HE IOJIHAsS
WHTEPIIPETalis BBIBOJIOB, CTYACHT JaeT NpaBWIbHBIC, HO HE TOJHBIE OTBETHI Ha
BOIIPOCHI TPETOAaBATENsI, UCTIHITHIBAET HEKOTOPHIC 3aTPYAHEHUS B WHTEPIPETAIIAN
MOJTYYCHHBIX BHIBOJIOB;

— 7 6annog: 3ananue BoimoaHeHo Ha 74-80 %, xon pemieHus MpaBUIbHBIMN,
3HAUWTEIbHBIC TOTPEITHOCTH B O(GOpMIICHWUHW; TIpaBWIbHAs, HO HE IOJHAS
WHTEPIPETANs BBIBOJOB, CTYACHT JaeT NMpaBWUIbHBIC, HO HE IOJHBIC OTBETHI HA
BOIIPOCHI  TIpETOAaBaTeNs, HWCIBITHIBACT  ONPEACIICHHBIE  3aTPyJHEHUS B
WHTEPHIPETALUU MTOJTYYCHHBIX BBIBOJIOB;

— 6 oOannog. 3aJaHHE BBIMOJHEHO 66-75%, mOAXOM K PEIICHUIO
MPaBUJIbHBIM, €CTh OIIMOKH, O(POpPMIICHHE C HE3HAYUTEIbHBIMH TOTPEIIHOCTSIMH,
HETOJIHAsI MHTEPIIpETaIsl BHIBOJOB, HE BCE OTBETHI HAa BOIPOCHI IMPEIOaBaTels
MpaBUJIbHBIC, HE CIIOCOOEH MHTEPIPETUPOBATH TOJTYUCHHBIE BHIBOIbL;

— 5 bannos: 3amanue BBINIOTHEHO Ha 60-65 %, moaxom K peHICHHUIO
MPaBUJIbHBIM, €CTh OIIMOKH, 3HAYUTENbHBIE MOTPENIHOCTU MHpU OQPOPMIICHUU, HE
MOJIHAsE WHTEPIPETAIlds BBIBOJOB, HE BCE OTBETHI HA BOIPOCHI IPETOIaBATEIIS
MIpaBUJIBHBIC, HE CITIOCOOEH WHTEPIPETUPOBATH TOJTYICHHBIC BEIBOIBI;

— 4 obanna: 3amaHWe BBITIONHEHO Ha 55-59 %, moaxon K peEIICHHIO
MPaBUJIBHBIM, €CTh OIMMOKH, 3HAYUTEIbHBIC TMOTPENTHOCTH TpHU OQPOPMIICHUHU, HE
MOJIHAsE WHTEPIPETAIis BBIBOJOB, HE BCE OTBETHI HAa BOIPOCHI IPETOIaBaTEIIs
MpaBUJIBHBIC, HE CITIOCOOEH HHTEPIPETUPOBATH TIOJYICHHBIC BEIBOIBI;

— 3 6anna: 3ananue BHITIONHEHO Ha 41-54 %, pelieHue conep uT rpyobie
OIMOKHA, HEaKKypaTHoe oQopMieHHE palOoThl, HEMpPaBWIbHAS HHTEPIIPETAIUS
BBIBOJIOB, CTY/ICHT JIa€T HEMPaBUJIHLHBIE OTBETHI HA BOMPOCHI MTPETIO1aBaATEIs;

— 2 6anna: 3ananue BeinmoiHeHO Ha 20-40 %, perieHne COAepKUT rpyobie
OIIMOKH, HEaKKypaTHoe odopMmieHHEe pabOThl, BBHIBOJABI OTCYTCTBYIOT; HE MOXKET
MIPOKOMMEHTHPOBATH XOJI PEIICHUS 3a/1a4uH, T1a€T HETPABWIbHBIE OTBETHI Ha BOIIPOCHI
MIPEToIaBaTeIs;

— [ 6ann: 3ajaHue BBIIOJHEHO MeHee, yeM Ha 20 %, pemeHue coaepx uT
rpyObIe OIMOKH, CTYJACHT HE MOXKET MPOKOMMEHTHPOBATh X0/ PEIICHUS 3aauyu, HE
croco0eH chopMyIUpPOBATH BHIBOBI 11O paboOTeE.

9.6 TunoBble KOHTPOJILHbIE 3aJaHUS VISl TPOBEEHUS TEKYIIEro KOHTPOJIsI
U IPOMEKYTOYHOM aTTeCTAIIUM 10 UTOraM 00yUYeHHs IO JUCIHUILINHE
IlepeyeHb TUIIOBBIX BONPOCOB AJISl TEKYLIEr0 KOHTPOJISI

5 cemecTp



1 OmnepauuoHHbIE YCWIHTENW YCTPOMCTBO M HNpUHUMI jaeiictBus. Jlaiite
OIIPEIEIICHUE OIEPAlMOHHOMY YycuiuTento. [lepeuncianre ero cBOWCTBA, YKaKUTE
o0nacTb NPUMEHEHUsT U OCOOEHHOCTH OJKCIulyaTauuu. M3o00pazure yciaoBHOE
rpaguyeckoe 00O3HAYEHUE OIEPAllMOHHOTO YCWJIMTEIS M PacKpoTe CMBICI
o0o3HaueHU Ha HeM. Packpoiite 0COOEHHOCTh MUTaHUS ONEPALUOHHOIO YCUIUTENS
U YKaXUTE NpeJeNbHbIe 3HaUeHUs BeIu4MH. [losicHUTE, B 4eM COCTOUT OCOOEHHOCTh
IKCILTYaTAlMK ONEPAMOHHBIX YCHIIUTEIEH.

2. OCHOBHBIE IKCILTYyaTALMOHHO-TEXHUYECKUE XapaKTEPUCTUKHU ONEPALUOHHBIX
ycunurenen.  PackponTe MOHATHE  CHEAYIOIIMX  OCHOBHBIX  XapaKTEPUCTHK
OTMEPAIIIOHHOTO YCHJIMTENS: KOXPOUIUMEHT YCWICHHS, 4YacTOTHAas KOPPEKIus,
BXOJHOE COIPOTUBIICHHE, BBIXOAHOE COINPOTUBIIEHHE, PA3HOCTh BXOJHBIX TOKOB,
HaIpsKEHUE CMELIEHNs], CKOPOCTh HAPACTAHUS BBIXOJHOTO HAINPSKEHUSA. Y KAXKUTE, B
KAKHX CIIy4asx KaAbId U3 MEPEUUCICHHBIX MapaMETPOB ONEPAIMOHHOTO YCHIIUTEIISA
OKa3blBa€T CYUIECTBEHHOE BIMSHHE Ha PpabOTOCHOCOOHOCTh ABHUALMOHHOIO
PaZMORIIEKTPOHHOTO 00OPY1I0BAHUSI.

3. CXeMOTeXHHKa ONIEpAalMOHHBIX yCWIHTENEH. ba3oBble  BKIFOUEHHUS
OIEpaIMOHHBIX YCWINTEIEH, OCOOCHHOCTH HX HJKCIulyaTauuu. MHBepTupyromui
YCWINATEIb Ha ONEPAllMOHHOM  ycuiuTene. Hadeprure NpUHIMIMAIBHYIO
NIEKTPUYECKYIO CXEMY, IOSCHUTE HA3HAYEHUE DJJIEMEHTOB, ONMIIWTE MPUHIHAII
paboThl, MOKAXXUTE ITyTHU MPOTEKAHUS TOKOB, 3aMUIINTE MATEMATUYECKOE BBIPAKEHUE
JUTIsl TEOPETUYECKOro pacuera kodgduunenta ycuienus. [lepeuncinure 10CTOMHCTBA
YW HEJOCTATKHM HHBEPTHUPYIOIIETO YCWIHTENSA. YKaXHTe 00JacTb NPUMEHEHUs U
O0COOEHHOCTH AKCILTyaTaluu.

4 CXxeMOTEXHMKa OIIEpAllMOHHBIX  ycuiauTened. ba3oBble  BKIKOYEHUSA
ONEpPAlMOHHBIX YCUJIUTENEH, 0COOEHHOCTH MX 3KCIUTyatauuu. HewmHBepTUpyromui
YCUJIMTEAb HA  ONEPAlMOHHOM  ycuiurtene. HayepTure NpUHUMIIAAIBHYIO
IIEKTPUYECKYIO CXEMY, IOSCHUTE HA3HAYEHUE DBJIEMEHTOB, ONMIIUTE MPUHLIHAII
palboThl, MOKaXKUTE MYTH MPOTEKAHUS TOKOB, 3aIUIINTE MATEMATUYECKOE BhIPAXKEHHE
JUISL TEOPETUYECKOro pacuera koddduuuenrta ycunenus. [lepeuncnure 1ocToMHCTBA
U HEJIOCTATKH HEMUWHBEPTHUPYIOIIETO YCUIUTENS. YKaXUTe 00JacTh MPUMEHEHUS U
0COOEHHOCTH JKCILTyaTaIUH.

S Hurerparop Ha onepauMoHHOM ycunutene. [loscHure  OCHOBHOE
(GyHKIIMOHAIbHOE Ha3HaueHWe HHTerparopa. HauepTure cxemy 3IEKTPUUYECKYIO
MPUHLIHANHAIBHYIO, OUIINTE HA3HAYEHUE DIIEMEHTOB U HAUEPTUTE CUTHAJ HA BBIXOJIE
CXEMbl MpHU 33JaHHOM CHUTHaJe Ha ee Bxonxe. IlpuBenure OCHOBHBIE
DKCIUTYaTallMOHHO-TEXHUYECKUE XapaKTepUCTUKU ONMUCHIBAEMON CXEMBI.
[lepeuncnure NOCTOMHCTBA U HENOCTATKH CXEMbI MHTETPATOPA HA ONEPALMOHHOM
YCUJIMTENE II0 CPAaBHEHUIO CO CXEMOM HHTErpaTopa Ha IMAaCCHUBHBIX JJIEMEHTAX.
VYKkaxure, B KaKUX paTUOTEXHUYECKUX CHUCTEMAX TPAKIAHCKOW aBHALMU
IIPUMEHSIOTCSI HHTErPaTOPhl HA ONEPALIMOHHBIX YCUITUTEISIX.

6 PYHKUMOHAJIbHBIE 3JIEMEHTHl U YCTPOICTBA HA ONEPALMOHHBIX YCHIIUTEISAX.
Wurerpuposanue u quddepennuponanue. [losicHuTe npuHIMN paboThl HHTErPATOpA.
HaueptuTe nmpuHIMIUANTBHYIO 3JEKTpHUUEcKylo cxeMy RC-uHTerpatopa u mosicCHUTE
OpyUHIMO ee padoTel. HauepruTe NPUHUMIMATBHYIO JJIEKTPUYECKYIO CXEMY
MHTETpaToOpa Ha OINEPAlMOHHOM YCHUJIMTENE, IOSICHUTE HA3HAYECHHE DIJIEMEHTOB,



ONMUIINTE TMPUHIUN PaOOTHI, YKWKUTE IMyTH TMPOTEKAHUS TOKOB. 3amHIINATE
MaTEMaTUYECKUE  BBIPAXEHUS s NepeJaToyHoW  (QyHKUMU  HHTErparopa.
[lepeuncnure JOCTOMHCTBA M HEAOCTAaTKH, YKa)KUTE€ OCOOEHHOCTH JKCIUIyaTalluu
PaZMOAIEKTPOHHOTO 0O0OPYI0OBAaHUs C HHTETPATOPAMU CUTHAJIOB.

7 ®OyHKUHMOHAJIBHBIE JIEMEHTHl U yCTPOMCTBA HA ONEPALMOHHBIX YCHUIIUTEISAX.
WUnterpupoBanue u  auddepenuuponanue. llosgcHure npuHmun  padboThl
mup¢epenunaropa. HauepTuTe NpuHIMNMAIBHYIO JJIEeKTpuueckyro cxemy RC-
muddepeHaTopa U MOSICHUTE MPUHIMN ee paboTel. HauepTuTe mpUHLIUMIUATBHYIO
AIIEKTPUYECKYIO cxeMy nuddepeHaTopa Ha ONEPalMOHHOM yCUIUTENE, TTOSCHUTE
Ha3HAYCHHE D3JIEMEHTOB, OMMIIUTE MPUHIUI PaOOTHI, YKAKUTE MYTH MPOTEKAHUs
TOKOB. 3amUIINTE MaTEMaTHUYECKUE BBIPAKEHUS Ui TEPEAaTOYHON (YHKIHH
mupdepenunaropa. Ilepeuncnaure  AOCTOMHCTBA W HEOOCTATKH,  YKaXHUTE
OCOOEHHOCTH AKCILTyaTaLNH PaAMO3IEKTPOHHOTO o0opynoBaHus C
muddepeHnaropaMu CUTHAJIOB.

8 AHaJIOrOBBIE KOMIIAPATOPBL. Y CTPOMCTBO M MPUHIUI ACHCTBUS KOMIIApaTOPOB
HampspkeHus.  Jlaiite  ompenesieHHe  aHaJoroBOMy KOMIAparopy. 3aluIlHTe
MaTE€MaTU4YeCKyl0 MOJENb, OIKCHIBAIOIIYI0 IPUHLUI JEHCTBHS AHAJIOTOBOIO
komnaparopa. M3o0paszure ycioBHOe rpaduueckoe 0003HAUEHHE aHaJIOrOBOIO
KoMIlapaTopa. HauepTuTe ynpoUmIEHHYIO CTPYKTYPHYIO 3JIEKTPUYECKYIO CXEMY
KOMITapaTopa HanpspbkeHrs. ONUIINTE 3HAYEHUE 3JIEMEHTOB M IOSCHUTE IPUHLAIL
paboThl. YKaXUTE TOCTOMHCTBA M HEIOCTATKH aHAJIOTOBBIX KOMITAPATOPOB.

9 AmnanoroBele kommapartopbl. Kiaccupukanuss M NpUMEHEHHE aHaJOrOBBIX
KoMIiapaTopoB. [IpuBenuTe Kparkyro KiacCU(PHUKALKMIO aHAJIOTOBBIX KOMIIApaToOpoOB
NPUMEHSEMbIX B aBUALIMOHHOM paauO03JIEKTPOHHOM oOopyaoBanuu. IlpuBenure
BAPUAHTHl MPUHIUIHUAIBHBIX D3JEKTPUUYECKUX CXEM, B KOTOPBIX HCIOIb3YIOTCS
aHaJIoroBble KoMmapaTopbl. ONMUIIUTE NPUHUHUIT pabOThl OJHON U3 CXEM, MOSCHUTE
HA3HAYEHHE JIEMEHTOB, BXOAIUX B Hee. [lepeunciaure 1OCTOMHCTBA M HENOCTATKA
CXEMBI.

10 AHaJIOrOBBIE KOMIIapaTophl. DKCITyaTallMOHHO-TEXHUYECKUE
XapaKTEPUCTUKN AHAJIOTOBBIX KOMIIAPAaTOPOB. PacKpoiTe MOHATHE CIEIYHOUIUX
OCHOBHBIX XapaKTEPUCTUK aHAJIOIOBBIX KOMIIAPAaTOPOB: CONPOTUBIIEHUE B OTKPBITOM,
BKJIFOUEHHOM  COCTOSIHMM, TOK YTEUYKM KaHaia, ObICTpOAENCTBUE, BpeMs
NEPEKIIOYEHUSI, HOMHUHAJIbHBIE 3HAYEHHUA  [UTAIOMIMX  HAOpsDKEHWHM,  TOK
noTpeOieHusl, MaKCUMaJbHO JOMYCTUMOE 3HAuY€HHE TOKa Yepe3 KOMMYTaTop,
JIMATNa30H JOMYCTUMBIX 3HAYEHUN BXOJIHOTO (BBIXOJAHOTO) HANPSHKEHUS. Y KaXHUTE, B
KaKUX CIy4asix KaKIbli U3 MEePEUYHCICHHBIX TapaMeTPOB aHAJIOrOBOr0 KOMMYTaTOpa
OKa3bIBa€T CYIIECTBEHHOE BJMSHUE Ha PabOTOCHOCOOHOCTh ABUALIMOHHOTO
Paao3JEKTPOHHOTO 000PYI0BAHHUS.

11 AnanoroBbie KJIIOYM. AHAJIOrOBble KIIIOUYM Ha TMOJIEBBIX TPaH3UCTOpPAX.
[losicauTe, I 4Yero  NPUMEHSIOTCS  AHAJOroBble  Kiaroud.  Hauepture
NPUHIUIUAIBHYIO 3JEKTPUYECKYID CXEMY aHAJIOTOBOIO KJI0Ya Ha IOJIEBOM
TpaH3UCTOpe J11000# cTpyKTyphl. [losgcHuTte Pusnueckue nporeccyl, MPOTEKAOIIUE B
CXEeME B MOMEHT IMEPEKIIOUYEHUs. YKaXKUTe MMyTH NpoTeKkaHus Toka. lIpusenure
OCHOBHBIE  JKCIUTyaTallAOHHO-TEXHUYECKHE  XapaKTePUCTUKH  IEPEUUCIIHUTE
JIOCTOMHCTBA U HEJIOCTATKHU.



12 AnanoroBeie  kmroun. [lpocreifmue aHaNOroBbIE KOMMYTATOPHI  Ha
UHTErPpAJIbHBIX MHKpocxeMax. lloscHuTe, I 4ero NPUMEHSIOTCS aHaJIOrOBBIC
KoMMyTatopbl. M300pa3ure yciaoBHOe rpaduueckoe 00O3HaUEHME MHHHUMYM JBYX
TUIIOB AHAJOTOBBIX KOMMYTaTOPOB Ha MHTETPalbHBIX MHUKpocxemax. Onummre
OpuHLOUI paboThl Jr000ro u3 HuX. Ilepeuncnure OCHOBHBIE 3KCIUTyaTallMOHHO-
TEXHUYECKHME MapaMeTpbl  AHAJIOTOBBIX KOMMYTAaTOpPOB Ha  HMHTErPAJIBHBIX
Mukpocxemax. Ilepeuncnure AOCTOMHCTBA M HENOCTATKH. YKaXKUTE OCOOEHHOCTU
aBUAIIMOHHOTO  PAJAMORJIEKTPOHHOTO  OOOpYJIOBaHHs, B COCTaBE KOTOPOTO
UCITOJIB3YIOTCS] aHAJIOTOBBIE KOMMYTATOPBI.

13 Ananoro-uugpossie mpeodpazoBarenu. [loscHuTe, A Y€ro MCMOIb3YIOTCS
a"anoro-uudpossie mpeoOpazoBaTtenu. I[lepeuucnure u packpoiTe OCHOBHBIC
XapaKTEpUCTUKU aHaJIoro-uu(poBbIX npeoOpazoBareneil. Hauepture
NPUHIUNHAIBHYIO 3JEKTPUUECKYI0 CXEMY aHaJIoro-mu@poBoro mpeodpazoBaTes ¢
napajuleJbHBIM NpeoOpa3zoBaHueM. Packpoiite Ha3HaueHUE 3JEMEHTOB, MPUBEAUTE
OCHOBHBIE MaT€MaTHUECKHE BBIPAXKEHUS U OMUILINTE IpUHLHUI padoTsl. [lepeuncnure
JIOCTOMHCTBA U HEJTOCTATKHU.

14 Ananoro-uugpossie npeoOpazoBatenu. [losgcHUTe N8 YEro MCHOIB3YIOTCS
a”Hanoro-uudposele npeoOpazoBatenu. Ilepeuncnure U packpoiTe OCHOBHBIE
XapaKTEepUCTUKHN aHaJoro-uudpoBbIx npeobOpasoBateneil. HauepTure cTpyKTypHYIO
AIIEKTPUYECKYIO CXEMY aHAJIOTO-IIU(PPOBOTO Mpeodpa3oBaTes C MOCIe0BATEIbHBIM
npeoOpa3oBarenemM. PackpoiiTe Ha3Hau€HHE OCHOBHBIX 3JIEMEHTOB CTPYKTYpPHOU
CXEMBbI U ONMMIIUTE MPUHIUN padoThl. [lepeuncinure JOCTOMHCTBA U HEAOCTATKH.

15 Iudpo-ananorossie npeodpazoBatenu. IlosicHuTe Ha3HAUECHUE, TIEPEUUCITUTE
U pPaCKpOMTE OCHOBHBIE XapaKTEPUCTHKU AaHAJIOTO-UU(POBBIX IpeoOpa3zoBaTeieil.
[TosicauTe mpuHIMN TpeoOpa3oBaHus HU(PPOBBIX CUTHAIIOB B aHAJIOTOBBIE, 3AITUIINTE
MaTE€MaTUYECKUE BBIPAKEHUSA TMOSICHSIOIIME TPUHUUI pabOThl. YKaXKHUTE THUIIBI
aBUAIMOHHOTO PaJHO3JIEKTPOHHOTO 000pyaoBaHus (OOPTOBOrO M HA3€MHOT0), B
KOTOPOM HCIOJIb3YIOTCS U(PO-aHAIOTrOBbIe IpeoOpa3oBaTeu.

16 Ludpo-ananorossie mpeodpazoBatenu. [loscHuTe Ha3HaYEHUE, IEPEUUCITIUTE
U PacKpoWTe OCHOBHBIE XapaKTEPUCTHUKU aHAJOro-IU(POBBIX MpeoOpa3oBaTeneil.
HaueptuTe mNpUHIMIMATIBHYIO  3JEKTPUYECKYID CXeMy  LH(pO-aHaIOroBOro
npeobpas3oBareisi C BECOBOM pe3ucTuBHOM Martpuiei. IloscHuTe Ha3zHaueHHE
3JIEMEHTOB, ONUIIKTE MPUHLUI paboThl. [lepeuncianTe TOCTOMHCTBA U HEAOCTATKU.

17 ludpo-ananorossie mpeodpazoBaTenu. [loscHuTe Ha3HaYeHUE, IEPEUUCIIUTE
U PAaCKpOMTE OCHOBHBIE XapaKTEPUCTHKH AaHAJIOTO-UU(POBBIX MpeoOpa3zoBaTeieil.
Hauepture mNpUHUMIUAIBHYIO  DJIEKTPUUECKYI0 CXeMy LU(pO-aHATIOroBOro
npeobpaszoBarenss ¢ pesuctuBHoM Matpuiie (R-2R). IloscHute HazHaueHue
AJIIEMEHTOB, ONMUIINTE MPUHLHUI padoThl. [lepeuncnure 1OCTOMHCTBA U HETOCTATKH.

18 IlpencraBnenue uncen B qudpoBoil snexkTponrke. [loscHuTe B 4eM COCTOUT
CYTh IBOMYHOT'O KOJUPOBAHUS. 3alHILNTE MOJIWHOM, ONMUCHIBAIOIINM JIF000€ YHCIIO B
aro6oi cucteme cumcienus. Ilpencrasnenue uncen B ¢popMe ¢ (PUKCUPOBAHHON U
maBarorei 3amnsaroi. Ilepeunciure MOCTOMHCTBA M HENOCTATKH KaXIOW (hOPMBI
npeacraBieHus yncena. ONUIINTE aNrOpuTM, C MOMOUIBI0 KOTOPOrO OCYIIECTBIIAET
npeacTaBieHus yucenl B opmare ¢ ruiaBaromeit 3anaroil. [losicaute, B KakoMm TuIie
aBUAIIMOHHOTO  PATUO3JIEKTPOHHOTO OOOpYIOBaHUS HCHOJB3YIOTCS YHUCHA C



(uKCHPOBAHHOM, a B KAKOM C IUIaBAIOIIEH 3aIATOi.

19 IlpencraBnenue uncen B HudpoBoil anekTponuke. CTaHaapT NpeacTaBICHUS
yucen ¢ miaBaronieit 3anaroi IEEE 754. [loscaute, 11 Kakux LeJIed UCIIOIb3yeTCs
cranaapt |EEE 754, xakue Buibl mpejcTaBiICHUS YHUCEN C IUIaBAIOLIEH 3amsiTou
paccMaTpUBAaKOTCS B CTaHAApPTE, MOPANOK MPEICTABICHUS YHCEN «TyAa» U
«O0paTHO», TOPSJIOK OKpPYIJIEHHs yucen B ¢opmare ¢ IUIABAIONICH 3arsTou.
[lepeuncnuTe U pacKpoiTe OCHOBHBIC TTOJI0KeHUs cTanaapTa IEEE 754.

20 OOmue cBeneHus 0 (PyHKUMSIX anreOppl JOrUKA. DYHKIMH U OMEpaIuu.
JlaiiTe mOHATHE CIEAYIONIMM TOHATHUAM aareOpbl JIOTUKHU: TaOJWIla MCTUHHOCTH,
byHKIMA, omeparop, Jornyeckas (YHKIUS OJHOM TEpEeMEHHOM, JIOTHYecKas
GyHKIUS ABYX NEPEMEHHBIX, JIOTMUecKas (PyHKLIMS TpeX MEePEeMEHHBI, JIOTUYECKUE
AJIeMEHTHI. PackpoiiTe 1 3aMmmTe OCHOBHbIE (DYHKIIMH aNreOphl JIOTUKH.

21 OCcHOBHBIE 3aKOHBI W TpaBuja aiareOpbl JOruku. PackpoiiTe, 3amummre u
JNOKa)XUTE  CIEAYIOIIME  3aKOHbl  aiareOpbl  JIOTUKU:  KOMMYTAaTUBHOCTH,
aCCOLIMATHUBHOCTH, JUCTPUOYTUBHOCTH, UJEMIIOTEHTHOCTH, OTpULIAHUA,
JIBOMCTBEHHOCTH.

22 OCHOBHbIE 3aKOHBI U MpaBujia aiareOpbl Joruku. PackpoiiTe, 3amummure M
IPEJICTaBbTE B BUJI€ KOHEUHBIX IIU(PPOBBIX YCTPOICTB ClEIyIOIINE MpaBuiIa alreOpsl
JIOTUKH: CBEPTKH, IIOJHOTO CKJICMBAaHUS, HENOJHOro ckienBaHus, llopenkoro,
onepanuii ¢ KOHCTaHTaMH. PaboTy Kakaoro u3 HUQPPOBBIX YCTPOWCTB IMOSICHUTE C
MOMOILBIO TAOJIUI ICTUHHOCTH.

23 OcHOBHBIE 3aKOHBI W TpaBuia anreOpel Jorukd. [laiiTe KpaTkyro
XapaKTEPUCTUKY U TEPEUUCIUTE OCHOBHBIE OTJIMYUS CICAYIOIIUX alre0pandyecKux
cucteM: anreopsl XKerankuna, anreops! [leddepa, anredpst [Tupca. Ykaxute, kakas
U3 TPHUBEACHHBIX anreOpamyeckux CHUCTEM HaubOojee MNpeAnoUYTUTENbHA IS
MCITIOJIb30BAaHUS B ABUAILIMOHHOM PaJMO3JIEKTPOHHOM 000PYI0BAaHUHU U TIOYEMY.

24 TlepexmrouaTenbHble (PYHKIIUU U UX KaHOHUYECKHE (OPMBI. DIEeMEHTapHbIC
KOHBIOHKIIMM M JW3BIOHKIMM. JlaliTe MOHATHE KOHBIOHKLUMU M JHU3BIOHKIMH.
Packpoiite TepMHH «KOHCTUTyeHTa». [losicHHUTE HEOOXOAMMOCTh MPUMEHEHUS
DJIEMEHTAPHBIX KOHBIOHKIMN W JU3bIOHKIUK. [lepeunciaure TOCTOMHCTBA OT
IPUMEHEHHUS ONMMCAHHBIX BbIIIE (QYHKIUI.

25 Kanonnueckue (opmbl  mnepekimouareabHbix  (yHkmit. CoBepiieHHas
JTU3BIOHKTUBHASE (opMa MpeACTaBICHUS MepeKaovareabHol QyHkuuu. Onuiute
paBUJIO Mepexoja OT TaOJUYHOU (POpPMBI 3amUCH MEPEKTIoYaTeIbHOW (PYHKIUU K
COBEpILIECHHON JU3BIOHKTUBHON Qopme. IlpuBeaute npumep 3¢hhHEeKTUBHOTO
MCITIOJIb30BAHUSI COBEPIICHHON TU3bIOHKTUBHOW HOPMaIbHOU (POPMBI Mpe/ICTaBICHUS
nepexsoyaTenbHol GyHKkunu. HauepTure NpuHIUIIHATIBHYIO SJIEKTPUYECKYIO CXEMY
udpoBoro ycrpoicraa.

26 Kanonnueckue (opmbl mnepekiodarenbHbix  (yHkumil. CoBeplueHHas
KOHBIOHKTHBHAs (opma MpeICTaBlICHUs MepeKiaovareabHol (Qynkuuu. Onummre
MpaBUJIO TEepexoJa OT TaOIUYHOU (DOPMBI 3aMUCH TIEPEKITIOYATEIbHON (PYHKIIUU K
COBEpIIICHHON KOHBIOHKTHBHOW (opme. I[IpuBenure mnpumep >ddexTUBHOTO
UCIIOJIb30BaHUs COBEPIICHHON KOHBbIOHKTUBHOM HOPMaJbHOU (DOPMBI MPECTABICHUS
nepexiouaTenbHol GpyHkunn. HauepTuTe NpUHIMNHUATBHYIO JIEKTPUUYECKYIO CXEMY
U(POBOTO YCTPOMCTRA.



27 O0umme TOHATHA O MUHUMH3ALUMU  TEPeKIIoYaTeIbHON  (QYHKIUU.
CkiierBaHUE COCEIHUX ClIaraéMbIX. 3alUIIUTE MEPEKIIOYaTeNbHYI0 PYHKIUIO ABYX
NEPEeMEHHBIX U TPUMEHSSI K HEW Olepanuio CKJICHBAaHUS COCEAHUX ClIaraeMbIX
ynpoctute ee. HauepTuTe NPUHIMIHUAIBHYIO AJIEKTPUYECKYI0 CXEMYy TIO
NepeKITIoYaTeIbHON (PYHKIIUU 10 TPUMEHEHUS OTIEpallly U MOCIIE.

28 O0me TOHATHA O  MHHUMHU3AIMKA — TNEPEeKIoYaTesIbHOM  (DYHKITUH.
MuHuMu3anuss nepeKiIovaTebHOM (DYHKIIMM MOCPEACTBOM JuarpamMmbl  Beitua-
Kapno. 3amummire nepexmouaTenbHy0 GYHKIHIO TPEX MEPEMEHHBIX U MPUMEHSS K
HEW OIEpalui0 MUHUMHU3ALMH TOCPEICTBOM JauarpaMmmbl Belua ympocture ee.
HauepTuTe mNpUHIUMOHAIBHYIO OJJIEKTPUYECKYI0 CXEMy IO MepeKIYaTeIbHON
GyHKIIUA 10 MPUMEHEHHSI OTIepaIiiy 1 TOCTIe.

29 O6mme TOHATHS O MUHAMH3AIMU  TEPEKITIoYaTeIbHON  (YHKIIHU.
MuHUMH3aIMsT  TIOJIHOCTBIO  ONPENETICHHBIX TEPEKII0YaTeNbHBIX (QYHKIMA B
COBEPIIIEHHON KOHBIOHKTUBHON HOpMAaJIbHOM (popme. 3anumiure nepexstouyaTeabHyo
GYHKIHIO TpeX MEPEMEHHBIX U MPUMEHSISI K HEel onepaluio MUHUMU3AIMKA YITPOCTUTE
ee. Haueprure NpUHIMNHAIBHYIO JJIEKTPUUECKYIO CXEMYy MO TEPeKIIoYaTeTbHON
GyHKIHUU IO TPUMEHEHHUS OTlepaliiu U MocIe.

30 O6mue TOHATHS O MHUHUMHU3AIUU  [EPEKItoYaTeIbHOM  (YHKIIUU.
MuHuMu3aust nepeKIoyaTeIbHON (YHKIIMK anreOpandeckuM MpeoOpa3oBaHHUEM.
3anuimmTe MepeKsouaTeIbHyl0 (QYHKIIMIO TpeX MEPEMEHHBIX M TNPUMEHSS K Hel
OTepali0 MHHUMH3AlUA  yOpOCTUTE ee. HauepTuTe  NpUHIUIIAATILHYIO
AIIEKTPUYECKYIO CXEMY IO MEePeKIIoYaTeIbHON (QYHKIMH 10 TIPUMEHEHHS OIepaluu
¥ TIoCJIe.

31 O0mme TOHATHS O MHUHUMH3AIUU  TEPEKIIOYaTeNbHON  (QYHKITUH.
MuHuMH3aIusl  MEepeKIovaTeIbHOl  (QPYyHKIMH — TOCpencTBOM  (haKyiIbTaTHBA.
3anummTe MepeKIIoYaTebHy0 (DYHKIIMIO TPEX MEPEMEHHBIX M TPUMEHSS K HEH
OMepalyi  MHHUMH3AlMA  yOpocTUTe ee. HauepTure  NpUHIMIUATIBHYIO
IIEKTPUUECKYIO CXEMY IO MEPeKITIoYaTeIbHON (QYHKIMK 10 TPUMEHEHUS OTepaluu
¥ 1ocJe.

32 [IpobnemaTrka MPOEKTUPOBAHUSI KOMOWHAIIMOHHBIX cxeM. [losicHuTe, Ha YTO
HE0OX0oMMMO oOpalmiarh BHUMAaHHE TP TMPOSKTUPOBAHUU KOMOMHAIIMOHHBIX
udpoBeIX cxeM. Packpoiite MOHATHE CIEIYIONIUX TEPMHUHOB: JUHAMUYECKUN PUCK
cO0sl, CTaTUYECKUU PHUCK cOOd W «roHKW». [losSCHHTE OmacHOCTh (PU3NYECKUX
SBIICHMA  OTPEJCICHHBIX  BBINICOMUCAHHBIMM  TEPMHHAMH Ha  MpUMeEpax
(GyHKUHOHUPOBaHUS IIU(PPOBBIX YCTPOIMCTB.

33 Hlemmdparopsl. aiite onpenenenue aemmdparopy. [lpuBenure tadnuiry
UCTUHHOCTH Aemudparopa. Haueprure npuHIMNHATIBHYIO SJIEKTPHUECKYIO0 CXEMY Ha
0a3e OCHOBHBIX JIOTMYECKUX (PYHKIMM peanusyromyro (yHKIUI Aemudparopa.
N3o0paszute ycinoBHoe rpaduueckoe 0003HAYECHUE U PACKPONTE CyTh 0003HAUYCHUH.
HapammBanue paspsgHoctn npemmdparopa. HM3o0pasutre NpUHIMNHAIBHYIO
AIIEKTPUYECKYIO CXEMY.

34 [lpeobpazoBanu komoB. [laiiTe ompenenenne mpeodOpPa3oOBaTENi0 KOJOB.
[IpuBenuTe TaOMWIy WCTUHHOCTH I TpeoOpasoBarenss KoaoB. Hauepture
MPUHITUIHATBHYIO JJIEKTPUYECKYI0 CXEMy Ha MPOCTEHIMX IUMPOBBIX AIEMEHTaX
peanm3yronyro  GyHKIUIO TpeodOpasoBaTenst KoAoB. F3o0pasute  ycioBHOE



rpadguieckoe 0003HAYCHUE M PACKPOUTE CYyTh 0003HAYCHHIA.

35 lludparopsl. Jlaiite onpenenennu 1mudparopy. IlpuBenure Tabnuiy
UCTUHHOCTH Juig jAemudparopa. HadepTure NpUHIUNHUAIBHYIO SJIEKTPUUYECKYIO
CXeMy Ha TMPOCTEUIIUX UUMPPOBBIX BJIEMEHTAX pPEATU3YIOIIYI0 (PYHKIIUIO
nemudparopa. M3o0pasure ycioBHoe rpaduueckoe 0003HaUECHUE U PACKPOUTE CYTh
0003HaYEHUH.

36 MynbTuriekcopbl.  JlaiiTe omnpenenenue MysbTUILIekcopy. [lpuBenure
TaONMWIly WCTUHHOCTH, OIKCHIBAIOIIYI0 padoTy MyJbTHIUIEKCOpa. HauepTtute
MPUHITUIHATBHYIO 3JIEKTPUYECKYI0 CXEMy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTaX
peanu3yronryo (QpyHKIHMIO MylbTHILIEKcOpa. M300pasute ycnoBHOe Tpadudeckoe
0003HauEHNE U PACKPOUTE CYyTh 0003HAYCHUI.

37 lemynbruriekcopsl. JlaliTe ompeneneHue neMynbTUIUiekcopy. [IpuBemute
TaOJNMIly MCTUHHOCTH, OIMCHIBAIOIIYI0 paboTy naemyibTUIUIeKcopa. Hauepturte
MPUHITUITHATBHYIO DJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIIMX IUGPOBBIX HJIEMEHTaX
peanusytonryo GyHKIHIO AeMyiabTUIUIEKcopa. M300pa3uTte ycinoBHOE rpaduyeckoe
0003HaYCHUE U PACKpPOTEe CyTh 0003HAUCHUH.

38 Cxembl cpaBHenus. Jlaiite ompeneneHue cxeme cpaBHeHus. [IpuBenute
TaOJMIly HCTUHHOCTH, OIMCHIBAIONIYI0O paboTy cxembl cpaBHeHus. Haueptute
MPUHIIUITHATBHYIO DJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIMX IUGPOBBIX AJIEMEHTaX
peanu3yronryro (QyHKIUI0 cXembl cpaBHeHUs. M300pasute ycinoBHOE rpaguyeckoe
0003Ha4YeHUE U PaCKpONTE CyTh 0003HAYCHUH.

39 OcHOBHBIC XapaKTEPUCTUKH W TMapaMeTphl MupaTopoB, Aemu(paTopoB u
cXeM cpaBHeHHs. [lepeuncriuTe W packporTe MapaMeTphl OMMCAHHBIX ITU(POBBIX
aneMeHTOB. [losicHUTe, Kak BIMSIOT OTMEUEHHBIE TMapaMeTphl Ha paboTy
aBUAIIMOHHOTO PATUOdJICKTPOHHOTO O0OpYAOBaHMS, B COCTaB KOTOPOTO BXOJISAT
MIePEUYHUCIICHHBIC DJICMCHTHI.

40 Iudpossie kommapatopsl. JlaiiTe ompeaencHue MU(GPOBOMY KOMIIApaTopy.
[IpuBenuTe TaONMHMITy HICTUHHOCTH, ONKMCHIBAIOIIYIO Pab0Ty MU(POBOro KOMIIapaTopa.
Haueptutre nmpuHIMNUATBHYIO SJEKTPUYECKYIO CXEMYy Ha TPOCTEUIIUX HU(PPOBBIX
JIEMEHTaX pealn3yronyro (QyHKIUIO [udpoBoro kommaparopa. W3o0Opasure
yCIIOBHOE Tpadrueckoe 0003HaAYCHHE U PACKPOIMTE CYyTh 0003HAUCHUM.

41 Cxembl koHTpois. JlaWite omnpeneneHue cxeme KoHTposis. IlpuBemure
TaONHWIly WCTUHHOCTH, ONHUCHIBAIONIYI0 padOTy CXeMbl KOHTpoiisa. Hauepture
MPUHITUITHAIBHYIO 3JIEKTPUYSCKYIO CXEMYy Ha MPOCTEHIMX IUEGPOBBIX AJIEMEHTAX
peanu3yrnyro (yHKIHIO cXeMbl KOHTposs. M300pa3ute yciioBHOE Tpaduyeckoe
0003Ha4YeHUE U PacKpoiTe CyTh 0003HAUCHUH.

42 Cymmaropsl. Jlalite onpenencaue cymmaropy. [IpuBenure kiaccudukarmro
CYMMaTOpPOB. 3anummure aHAJIMTHYECKOC BBIPAKCHUS, OTIMCHIBAIOIIICE
(GYHKIIMOHUPOBAHUE OHOPA3PSIHOTO CyMMaropa. HauepTuTe NpUHIUIIAATBHYIO
IEKTPUUECKYIO CXEMy Ha MPOCTEHIHMX IUGPOBBIX 1JIEMEHTaX pPEATH3YIONIYIO
GYHKIUIO  OJHOPA3pAIHOTO cymmatopa. M3o0pasute ycinoBHOe Tpaduueckoe
0003HauYeHNE MUKPOCXEMBI CyMMaTOpa U PACKPOUTE CyTh 0003HAYCHUH.

43  Cymmaropel. Hcnonws3yss cxemy 3JEKTPUYECKYH0 NPUHIUIUAIBHYIO
CyMMaTopa TMapaulebHBIX OMEPaHI0B C TMapauIeIbHBIM TEPEHOCOM OMUIINTE
HAa3HAUYCHUE DJIEMEHTOB, 3aMHINNATE TMEPEKIIOYATeIbHYI0 (PYHKIIUI0O W PACKPOUTE



OpUHLUI Pa0oThl. ONUIIUTE NPUHIUI PaOOThl HAKAIIIMBAIOLIETO CyMMaTOpa.

44 ApudmMeTuko-Ioruyeckue ycTtpoictBa. JlaiiTe ompeneneHue U TMOSICHUTE
Ha3HaueHUE apuPMETHUKO-JIOTHYecKoro ycTtpouctBa. IlpuBeaute u onummTe
NEepeUYeHb ONEpalMii  BBIIOJHIEMBIX apUPMETHUKO-TOTHYECKUM  YCTPOMCTBOM.
N306pa3ute ycinoBHOe Tpaduueckoe 0003HaUeHHE aApUPMETHKO-JIOTHYECKOrO
ycTpoiicTBa. HauepTuTe NpUHIMIHATBHYIO 3JEKTPUUYECKYIO CXEMY, MCIIOIb3YEMYIO
JUIsL HapallMBaHUs apU(PMETUKO-JIOTHYECKUX YCTPOMCTB MPHU MOCIEAOBATEIbHBIX U
IIapajuIeNIbHBIX IIEPEHOCAX.

45 MatpuuHble YMHOXHUTENIU. VICIONB3ysl CXeMY 3JIEKTPUUYECKYIO CTPYKTYPHYIO
ONHILWTE TMPUHUUII PadOTBl MHOXHUTEIBHO-CYMMUpYIOIIEro Osoka. Onuimre
OpUHLIUT QYHKIIMOHUPOBAHUS MOAU(PHUIIMPOBAHHOTO ajdroputMa byra.

46 Tpurrepsl. [laiite omnpenenenue tpurrepy. IlpuBenurte kiaccudukanuio
TPUITEPOB. 3alMIIUTE TaOJULBl WCTUHHOCTU JUJII OCHOBHBIX THUIIOB TPHUITEPOB.
Hauepture NpUHIUIMAIBHYIO  JJIEKTPUYECKYIO  CXEMY, IIOCTPOCHHYIO  Ha
OPOCTEHIINX JIOTMUECKUX OJJIEMEHTaX peaju3ylollylo (QYHKIHMIO KaXXIOro THIIA
TpurrepoB. M3o00pa3ute ycinoBHoe rpaduyeckoe 0003HAYEHHE TPUITEPOB U
PacKpoOMTe CYyTh 0003HAUCHMIA.

47 TaktupoBaHue u cuHXxpoHusanus. [IpuBeaure kiaccupukanuio npodIeM
TaKTUPOBAaHWA W METONOB HUX pemeHus. IlapameTpbl TakTOBBIX HMITYJIBCOB.
ongHodazHoe U AByx(¢azHOe TaKTUpoBaHHME. JlOCTOMHCTBA W  HENOCTAaTKU
onHo(a3zHoro u IByX(})a3HOro TAKTUPOBAHUSI.

48 TaktupoBaHWe W CHHXpOHU3aMs. biaoku ¢a3zoBoii aBromoactpoiiku Phase
Locked Loops. HMcnoaw3ys 0Oy CTpykTypy Oj0ka (a30BOM aBTOMOACTPOMKH
ONMMILWTE MNPUHIUI ero (QyHKUHMOHUpoBaHUsA. IlepeunciuTe JOOCTOMHCTBA H
HeJ0CcTaTKu 0J10Ka (ha30BOM aBTOMOACTPOMKHU.

49 TakThpoBaHME W CHHXpPOHM3aIMA. DJIOKM aBTONOICTPOMKH 3aIEPKKH
TAaKTOBBIX HMITYJIbCOB. Mcrmonb3ys oOOmIyl0 CTPyKTypy OJIOKa aBTONOJCTPONKHU
3aJIep’)KKM TaKTOBBIX HMITYJIbCOB OMNUIINTE NPUHIUN €ro (YHKIMOHHPOBAHHUA.
[lepeuncnure AOCTOMHCTBA U HENOCTATKHU OJI0Ka aBTOMOJICTPOMKH JUIUTEIBHOCTH.

51 BBojx BHENMIHUX CUTHAJIOB B CHHXPOHHBIE ycTpoicTBa. Kiaccuduxarus
CUHXPOHHBIX CUTHaJIOB. CHHXpPOHM3aTOpbl ME30XOpHBIX cUrHanoB. [lepeunciure
Pa3HOBUIHOCTH CUHXPOHHU3AaTOPOB ME30XOpPHBIX  CUTHainoB. Haueprure cxemy
JNEKTPUYECKYI0  NPUHLUMIAAIBHYIO  JUI1  OJHOTO U3  IIEPEUYUCIIECHHBIX
CUHXPOHU3ATOPOB, OMUIIUTE HA3HAUYECHUE DJIEMEHTOB U MPUHLMUII PabOThI. YKaKUTE
JIOCTOMHCTBA M HEJOCTATKN ONTMCAHHOW CXEMBL.

52 JIBonuHble cUeTYUKH. [[aiiTe onpeneneHue TBOMYHOMY CUETUHNKY. 3aNHUILINATE
TaONMIBI MUCTUHHOCTU [IJI1 OCHOBHBIX THIIOB JIBOMYHBIX cueTYMKOB. HauepTute
NPUHLHANHAIBHYIO  DJIEKTPUYECKYIO CXEMY, [OCTPOCHHYKO Ha  IPOCTEHIINX
JIOTUYECKUX BJIEMEHTaX pean3yIollyo GyHKIHUIO ABOMYHOIO cueTunka. M3o00pasute
yCIIOBHOE Tpaduaeckoe 0003HAUCHHE TPUTTEPOB U PACKPOUTE CyTh 0003HAYCHUH.

53 Peructpsl u peructposbie daiinsl. Kimaccudukanus peructpon. Capurarorime
perucTpel. HauepTure cxeMmy 3JIEKTPUYECKYIO IPUHLMIIMAIBHYI CABUTAIOIIETO
perucrpa, OINUIUUTE HA3HAYEHUE DJIEMEHTOB M MNpuHUUI padoTsl. IlpuBeaurte
OCHOBHBIE  JKCIUIyaTalHOHHO-TEXHUYECKUE  XApPaKTEPUCTHUKHA  CIBUTAOLIUX
peructpos. llepeuncnure 1OCTOMHCTBA U HEAOCTATKH CIABUTAIOLINX PETUCTPOB.



54 Peructpel u peructpoBble (Qaitnbl. Knaccudukamus — perucTpos.
YHuBepcanbHble perucTpbl. Mcnoyib3yst cXemy 3JIEKTPHUUECKYI0 MPUHIMITHAIBHYIO
YHUBEPCAIBHOTO PETUCTPA, ONUILIUTE HAa3HAYCHHE DJIEMEHTOB U MPUHIHUI PaOOTHI.
[TpuBenute OCHOBHBIE HKCILTYaTallMOHHO-TEXHUYECKHE XapaKTEPUCTUKU
CABUTAIONIMX perucTtpoB. Hayepture ycnoBHoe rpaduueckoe 0003HAUCHUE
yHUBEpCalIbHOTO  peructpa. llepeunciaure  JOCTOMHCTBA M HEAOCTATKH
YHUBEPCAIbHBIX PETUCTPOB.

51. 3anomuHaromue yctpoiicTBa. ONUIIKWTE Ha3HAYEHUE 3aMOMHUHAIOIIMX
ycTtporictB. [lpuBenure kiaccudukaiyio 3alOMHUHAIONIMX YCTPOUCTB. Packpoiite
OpUHLUI (YHKIIMOHUPOBAHUS KaXKIOTO U3 MPUBEIEHHBIX TUIOB. [lepeuncnute u
MOSICHUTE OCHOBHBIE IKCIUTYaTaIllHOHHO-TEXHUYECKHE XapaKTePUCTUKH
3aIIOMUHAIOIINX YCTPOMCTB.

52. 3amomunaromme yctpoiictBa. @nemi-mamsare (flash memory). Packpoiite
npuHnun ¢ynkuuonuposanus Flash memory. INepeuncnuTe u MOSICHUTE OCHOBHBIC
IKCIUTyaTallMOHHO-TeXHUYeCKne  xapakrepuctuku Flash  memory.  VYkaxwure
JOCTOMHCTBA U HepoctaTku Flash memory.

53 3anomuHaomue ycTpoicTa. JIMHAMUUYECKHE 3allOMHUHAIOIINE YCTpOMCTBa
NOBBILIEHHOTO  ObIcTponeicTBusA.  PackpoiiTe mpuHIMI — (YHKIIMOHHPOBAHUS.
[lepeuncnure U HOSICHUTE OCHOBHBIE HKCIUTYaTallMOHHO-TEXHUYECKHE
XapaKTEPUCTUKH U YKAKHUTE JOCTOMHCTBA U HEJOCTATKU.

54 Onpenenute ko3hduiueHT ycunenust cuadasznoro curnana K, HalpsbKeHHE
cmemenuss U, BpeMs YCTaHOBIICHHS CHUTHaJla Ha BBIXOJE ONEPAIMOHHOTO
yeunutens npu ero u3MeHeHUH OT Uy min 10 Ugyx max B TPEANONOKEHUH, UTO
OJIMHAKOB BO BCEM [Mala3OHE BBIXOJHBIX HamNpsKeHU. Uemy paBHO BBIXOIHOE
COMPOTHBIICHUE OINEPAIIMOHHOTO YCWJIHMTENS, €CIU TpPH TMOAKIIOUYEHUH K HEeMy
Harpy3kd R HampshkeHHe Ha BBIXOJE ONEPAIMOHHOTO YCHJIMTENsS YMEHBIIAeTCsl Ha
N%?

55 Haueptte cxeMy MHBEPTUPYIOILIEIO YCHJIUTENS Ha OINEpaliOHHOM
YCWJINTENIE U BBIOEPUTE PE3UCTOPHI Il obecrieueHuss K03 UIIMEHTa YCUIICHUS B
nuana3zone ot K1 no K2 mpu paboTre OT HCTOYHMKA CUTHAJAa C BHYTPEHHUM
conpoTuBicHUEM R.

56 Mcnonp3yst cxeMy KOMMYyTaropa BbICOKOYACTOTHOTO CHTHaja OIUIIUTE
IPUHLIUI €€ pabOThl U ONpPEAETUTEe OTKA3aBILINN AJIEMEHT M0 OMHCAHUIO BBIXOIHOTO
CUTHAaJa, MPEeICTaBICHHOTO MPermoaaBaTeieM.

57 Ucnonb3yst  BbIAAHHBIA THN ~ TPAH3UCTOpAa  pacCUUTATE  OCHOBHBIC
AIIEKTPUYECKHUE TTapaMETPhI JIJIsl €r0 pabOThl B KAUECTBE DJICKTPOHHOTO KITF0YA.

58 Hcnonp3yst cxeMy, MpEACTaBICHHYI0 Ha pPHUCYHKE ONHIIWTE Ha3HAYCHHE
DJIEMEHTOB W TPHUHIUI PabOThl CXEMBbI YCHIIUTENS, YIPABISIEMOTO AJICKTPOHHBIM
kiogoM. OrmpenenuTe OTKa3aBIIMA SJEMEHT IO OMHMCAHUI0 BBIXOJHOTO CHTHAA,
IPEJICTaBICHHOTO TPEIOo1aBaTesIeM.

59 Hcnonb3ys Tabnuily MCTUHHOCTH 3alMIIUTE MEPEKI0YaTeIbHYI0 (PYHKIINIO,
YOPOCTUTE €€ ¢ TMmocTporte 1udpoBoe ycTporcTBO. DYHKIIMOHUPOBAHUE
MOCTPOCHHOTO IHU(PPOBOTO YCTPONCTBO MPOJEMOHCTPUPYUTE B 3IEKTPOHHOU
nabopatopun Multisim.



60 Mcnonp3ys Tabnuily MICTUHHOCTH 3alMIIUTE MEPEKII0YaTeNbHYI0 (PYHKIINIO,
yIpocTUTe €e ¢ MoMoImblo Kapr KapHo u mocTpoiiTe IuQpoBoe YCTPOHCTBO.
DOyHKIIMOHUPOBAHKUE TOCTPOCHHOTO IH(PPOBOrO YCTPOUCTBA MPOJAEMOHCTPUPYUTE C
SJIEKTPOHHOM JTabopaTopuu Multisim.

61 Mcrone3yst  cXeMy  9JEKTPUYECKYI0  NPUHIUIHAIBHYIO  YCTPOWCTBA
npeoOpa3oBaHusl JABOMYHOTO KOJa B JIBYXpa3psAOHBIA JECATHUYHBIA OINHUIINTE
OpUHIUI paldoThl y37a, YKa3aHHOTO IpenojaaBaresneM. Ormpenenure OTKa3aBLIMMA
AIIEMEHT 10 OTMIMCAHUIO BBIXOJHOTO CHTHAJIA, IPEICTABICHHOTO TPENoIaBaTeIIeM.

62 Ucnonme3yst  cXeMy  9JIEKTPUYECKYI0  NPUHIUIHAIBHYIO  YCTPOWCTBA
KOMMYTAIIMA aHAJIOTOBBIX CUTHAJIOB OIMUIIUTE MPHHIUI pabOTHl y3Jia, YKa3aHHOTO
npernonaBateneM. Omnpenenante OTKAa3aBIIMK AJIEMEHT IO OIHMCAHWIO BBIXOTHOTO
CHTHAJIA, PEJICTABICHHOTO MPEIO/IaBaTEIIEM.

63 HUcnonp3yst  cxemy  JJEKTPUUYECKYI0  NPUHIMIHAIBHYIO  yCTPOMCTBA
reHepanuu TenerpadHpIX 3HAKOB B Kojie Mop3e ONUIIHMTE MPUHIMI PadOThI y3Ia,
yKa3zaHHOTO TnpernofaBaTeneM. OMpenenuTe OTKa3aBIIMKA HSJIEMEHT 10 OMUCAHUIO
BBIXOJTHOTO CUTHAJIA, MPEICTABICHHOTO MPETI01aBaTEIIEM.

64 cnone3yst cxeMy OAIIEKTPHUYECKYIO NPUHIMIIUAIBHYI0 HHBEPTHPYIOMIETO
YCUWJINTEIST Ha OMNCPAIlMOHHOM YCWIMTENEe B 3JCKTPOHHOM nabopartopuu Multisim
CHUMUTE aMIUTUTYIHYIO XapaKTePUCTUKY U POBEAUTE €€ aHaH3.

65 Mcmone3yst cxeMy SJEKTPUYECKYI0 MPUHIMITHAIBHYI0 HEHMHBEPTHPYIOLIETO
YCUJIMTENSl Ha OIEPAIlMOHHOM YCWIMTENIE B 3JIEKTPOHHOH Jaboparopuu Multisim
CHHMUTE aMIUIUTYIHYIO U IPOBEINUTE €€ aHAIU3.

66 Mcronmp3yst cxeMy OdJIEKTPHUUYECKYHO TNPUHIMITUAIBHYI) WHBEPTUPYIOIIETO
YCUJIMTENSl Ha OINEPAIMOHHOM YCWINTENIE B 3JIEKTPOHHOHU Jaboparopuu Multisim
uccneayiire kodpduuueHnt ycuineHus ycwiutens. [lo MolydeHHBIM pe3yibTaTaM
cenaiTe BEIBOJI.

67 B anextpoHHO# saboparopun Multisim cobGepute cxemy 3JIEKTPUUECKYIO
NPUHIUIHAIBHYIO JJIS1 UCCIIEAOBAaHUS OCHOBHBIX MapaMETPOB DJEKTPOHHOTO KITFOUYa
Ha OWIIOJIIPHOM TpaH3HCTOpE 000 mpoBoguMOCTH. 110 moyueHHBIM pe3yabTaTam
caeanTe BBIBOJI.

68 B anektponHO# snaboparopun Multisim cobGepute cxemy 3JIEKTPUUECKYIO
NPUHIUITHATIBHYIO JJIS KCCIIEIOBAaHUS MTApaMEeTPOB JIEKTPOHHOTO KITF0Ya Ha MOJIEBOM
TPAH3UCTOPE C HM30JMPOBAHHBIM 3aTBOPOM M WHIYIIMPOBAHHBIM KaHAJIOM JIFOOOTO
tuna. [1o mosy4eHHbIM pe3ybTaTaM CliealTe BBIBO/I.

69 B anektponHo# saboparopun Multisim cobepute cxemy 3JICKTPUYECKYIO
NPUHIUIHATIBHYI UG PO-aHAJIOTOBOTO  Mpeodpa3oBatTeyis ¢ CyMMHPOBaHUEM
BECOBBIX TOKOB. [IpoBemute ee wuccnenoBaHue. [10 TOMYYCHHBIM pe3yabTaTamM
cleJIauTe BBIBO/I.

70 B anektponHo# saboparopun Multisim cobGepute cxemy 3JIEKTPUYECKYIO
NPUHITMITHATBHYIO  1TU(PO-aHATIOTOBOTO  TIpeoOpa3oBaTeisi, MOCTPOCHHOTO Ha
matpurie R — 2R. IlpoBemute ee wuccnemoBanue. [lo MONMy4eHHBIM pe3yibTaTaMm
ceanTe BBIBOJI.

71 B snekrponHoi nmaboparopum Multisim cobepute cxemy 3IIEKTPUYIECKYIO
NPUHIUIHAAIBHYIO — aHAJIOro-U(GpPOBOro  Mpeodpa3oBareis — IMOCIEA0BATEIILHOTO



npeobpazoBanus. l[lpoBeaute ee wuccnenoBanue. [lo momydeHHBIM pe3ybTaTam
ClIeTIaiiTe BBIBO/I.

72 B snektponHoi jgadoparopuu Multisim cobepute cxeMmy 3IIEKTPUUYECKYIO
NPUHIUNIMATBHYI0 JUIsl  HWCCIeAoBaHUs jAemudpaTopa Ha 0a3e MHUKPOCXEMBI
yKa3aHHOW mpemnomaBareneMm. IlpoBeaute ee wuccienoBanue. [lo TomydeHHBIM
pe3ylibTaTaM cleiaiTe BRIBO/I.

73 B snekrponHoi jgadoparopuu Multisim cobepute cxeMmy 3IIEKTPUUYECKYIO
NPUHLUIIMATBHYIO TPUTTEPa Ha MPOCTEHUINX JOTMUECKUX deMenTax. [Iposenute ee
uccienoanue. [1o momy4eHHbIM pe3ynbTaTaM CAeIaiTe BHIBOJ.

74 B snekrponHoi naboparopum Multisim cobepute cxemy 3IIEKTPUYECCKYIO
NPUHLHANMAIBHYIO perucrpa Ha Ttpurrepax. lIpoBegure ee wuccinenosanume. Ilo
MOJTyYE€HHBIM Pe3yJIbTaTaM ClIeJaiiTe BHIBOI.

(6 cemecTp)

1 Knaccudukanus nporeccopoB. JlaiiTe onpeneneHue ciaeayrONuM OCHOBHBIM
TEpPMUHAM: I[POLIECCOP, LEHTPAIbHBIM MPOLECCOpP, HHTEPIPETAUs MPOrpamM.
[IpuBenure KIaccU(UKAIMIO MPOLIECCOPOB MO CIEAYIOIIMM IapaMeTpam: IIo
BBINIOJIHAEMBIM (DYHKLIHSIM U 00JIACTSAM NPUMEHEHUS; IO MOJHOTE BBIYUCIUTEIBHOIO
A1Ipa; MO Pa3psAHOCTH siapa. PackpoilTe KakKIblil MyHKT KJIacCU(DUKALUU, YKAKUTE
JIOCTOMHCTBA U HEJTOCTATKHU.

2 Knaccugukanus nponeccopos. JlaiiTe onpenenaeHue CleIyrolMM OCHOBHBIM
TEPMHHAM: apXUTEKTypa BBIUMCIUTEILHOW MalllMHbI, UHTEpdeiic, sapo. [Ipuseaure
KJIACCU(UKALMIO TPOLECCOPOB MO CIEAYIOIMIMM @apaMerpam: IO apXUTEKType
mpoleccopa; IO CHCTEME  KOMaHJa; II0  yPOBHIO  paclapauleIMBaHUS
BBIYHCIIUTENLHOTO Tporiecca. PackpoiTe Kaxaplid MyHKT KJIacCU(PHUKAIIUU, YKAKUTE
JIOCTOMHCTBA U HEJTOCTATKHU.

3 CoctaB MUKpPOIIPOLIECCOPHON cucTeMbl. VCMonb3yss PHCYHOK C THIIOBOM
CTPYKTYPOU MUKPOIPOLECCOPHOM CHCTEMbl MEPEUUCIUTE €€ COCTAaB M IMOSICHUTE
Ha3HAUYEHUE KAXKJOTO dJIeMEHTa cucteMsl. [lepeuncinre JOCTOMHCTBA U HETOCTATKU
MUKpPOIPOLIECCOPHON CUCTEMBI, H300paKEHHOM Ha PUCYHKE.

4 OYyHKIMOHUPOBAHUE MUKPOIPOLIECCOPHON cUCTEMBI. Mcnonb3ys pHCYHOK ¢
QITOPUTMOM BBITIOJIHEHHS TIPOLIECCOPOM KOMAH/T TPOTrpaMMbl OMUILIUTE TPUHIUI €r0
¢yHkmonupoBanus. ONUIINTE HAa3HAYEHUE BCEX 3JIEMEHTOB, MPEICTABICHHBIX Ha
PHUCYHKE.

5 OyHKIIMOHUPOBAHUE MUKPOIPOIECCOPHON cucTtembl. [laliTe omnpeneneHue
CIIEYIOIIMM OCHOBHBIM TEpMHUHAM: MOANpPOrpaMma, accemOsep, acceMOIMpOBaHuE,
KOMOWISIUSA ~ MPOTPAMMBI,  TpaHCHSIUs  nporpamMMmbl.  ONUIIMTE  OPUHIUI
(GYHKIIMOHUPOBAHUS AJITOPUTMA BBHI30BA U BBHITIOJTHEHHSI TIOIITPOTPAMMBI.

6 OyHKIMOHUPOBAaHUE MUKPONpPOLECCOpHOU cuctembl. Jlaiite omnpexaeneHue
CJIEIYIOIIMM OCHOBHBIM TE€PMHUHAM: MpepbiBaHue, (iar, uckiarodeHue. Onuimre
OPUHIUI (QYHKIMOHUPOBAHMS alNrOpUTMa (PYHKIMOHUPOBAHUS MpoLEccopa MpH
00paboTKe npepbIBaHUSI.

7 UnTtepdeiicel MukpompoiieccopHbix cuctem. Murepdetic Serial Advanced
Technology Attachment 3 (SATA-3). OnumuTte ocodeHHOCTH HHTepdeiica. YKaxkuTe
o0nacThb ero npuMenenus. [lepeuncnure 10CTOMHCTBA M HEOCTATKH.



8 UnTepdeiicel  MHKpompolieccopHbix  cucteM. MaTtepdeiic  Peripheral
components interconnect Express (PClI — E 3.0). Onwumure 0COOCHHOCTH
uHTepdeiica. Ykaxutre o0iacTb ero mpumeHeHus. llepeuuciauTe MOCTOMHCTBA U
HEJIOCTaTKH.

9 OcHOBHBIE JKCIUTYyaTallHOHHO-TEXHUYECKUE XAPAKTEPUCTUKHU TPOIECCOPHBIX
cucreM. J[aiiTe KpaTKyr XapaKTEPUCTUKY OCHOBHBIM JKCIUIATAIIMOHHO-TEXHUYECKUM
XapaKTEePUCTUKAM TMPOIECCOPHBIX CUCTEM (MHKPOAPXUTEKTYpa sipa MPOLIECCOPHOU
CUCTEMBI, TEXHOJOTMYECKUH TMPOIECC, KOJIMYECTBO SAEp, TAKTOBAas 4YacToTa,
TEpPMOIIAKeT, Kenl-nmaMaATh). [losgcHUTe MX BIUSHUE HA OOIIYI0 MPOU3BOAUTEIHLHOCTD
MPOLIECCOPHOM CHUCTEMBI, IMEPEUYHCINUTE JOCTOMHCTBA M HEIOCTaTKU, MPUBEINUTE
YUCJICHHBIEC 3HAYEHUS.

10 CoctaB u mnpuHOHN (PYHKIHOHUPOBAHUS MYJIBTUAICPHBIX TMPOIECCOPOB
¢upmer  Intel. Mcmonb3yss pUCYHOK C YHOPOMICHHOH CXEMOW 3IEKTPUYCCKOU
CTPYKTYPHOM MHOTOSIZIEPHOIO IPOLECCOpa OINUIIUTE Ha3HAYEHUE HIIEMEHTOB,
BXOJAUIMX B cxeMy. KpaTko onuiuTe npuHIun ee paboThl.

11 O6mue cBeneHus: O COBPEMEHHBIX MUKPOKOHTPOJIEPAX. YKaXUTE OCHOBHOE
OTJIMYME MHKPOKOHTpoOJIepa OT MHKporpoueccopa. [IpuBeaure kiaccuduxanuio
MUKPOKOHTPOJUIEPOB 10 Pa3pAIHOCTU UX apU(PMETHUECKUX U UHIEKCHBIX PETUCTPOB,
a TaK)Ke I0 TEXHOJIOTMYeCKOMy npoueccy. Ilepeuncinre 10CTOMHCTBA U HEOCTATKU
MUKPOKOHTpOJUIepoB.  IIpuBenure  mpumep  MapKUpOBKH 16 pa3psaHOro
MUKpPOKOHTPOJIIEpa OTEYECTBEHHOTO U 3apy0eKHOT0 MPOU3BO/ICTBA.

12 TlonynsipabIe ceMelcTBa MUKPOKOHTPOJUIEPOB, BBIITYCKAa€MBbIX
OTEUYECTBEHHOW M 3apyOeHOW MPOMBIIUICHHOCThIO. llepedncinTe OCHOBHBIX
OTEUECTBEHHBIX M 3apyOEKHBIX IMPOU3BOJUTENECH MHUKPOKOHTPOJJIEPOB. YKAKUTE
OCHOBHBIE OTJIMYMS JABYX JIIOOBIX MUKPOKOHTPOJUIEPOB (OJHOTO OTEUYECTBEHHOIO U
oJIHOTO 3apy0exxHoro). [lepeuncnnure ux JOCTOMHCTBA U HEIOCTATKHU.

13 MoaynbHBI TOPUHIMI ~ [OCTPOCHUS MHUKPOKOHTPOJUIEpOB. Mcmonb3ys
PUCYHOK,  TOSICHUTE  CYIIHOCTb  MOJYJBHOIO  HNPUHUMIA  I[OCTPOCHHUS
MUKpPOKOHTPOJUIEpOB. llosicHUTE Ha3HaueHWE KaXKIOro 3JIEMEHTAa, BXOJSAIIETO B
cxemy. IIpuBeauTe OCHOBHBIE TEXHUYECKHUE XaPAKTEPUCTHUKN MUKPOKOHTPOJIEPHBIX
YCTPOMCTB.

14 TlponieccopHoe siApo MHUKPOKOHTpoJuiepa. Ilepeuncnure Tpu OCHOBHBIE
COCTABJSIIOIIME TEXHUYECKOTO PpEUIEHUS, HCIOJIb3yEMbIE IPU  IOCTPOCHUHU
MPOLIECCOPHOTO  fAJipa MHUKpoKoHTposuiepa. [losicHuTe, 4YTO TMOHUMAaETCs TMOA
MPOU3BOIMTENILHOCTHI0O MUKPOKOHTPOJUIEpA M KaK OHAa CBSi3aHA C apXUTEKTYypou
npolieccopa U 4acTOTOM KBaplieBOr0 pe30HaTOpa.

15 Pe3uneHTHas maMsTh MUKPOKOHTpoJuiepa. JlaiiTe KpaTKylo XapaKTepUCTUKY
MOCTOSIHHBIM 3alIOMUHAIONIMM YCTpPOMCTBaM pa3iuyHblXx TUMOB. [IpuBenure ux
JIOCTOMHCTBA U HEJIOCTATKHU.

16 ApxutekTypa KoHTposuiepa cemeiictBa 18051. IlepeunciuTe OCHOBHBIC
anmapaTHble OCOOCHHOCTH KOHTpoJuiepa cemeiictBa 18051. JlaiiTe mosicHeHHE IO
KQKJIOMY [I€PEYUCIIEHHOMY ITYHKTY.

17 Ucnonp3ys CTPYKTypHYIO CXeMy KOHTposuiepa cemeiictBa 18051 omummre
Ha3HA4YCHHE JJIEMEHTOB BXOIIIIMX B cxeMy. KpaTko omummTe npuHIMI pabOThI
KOHTPOJUIEPA B PEKUME BBINIOJHEHUS OCHOBHOM MPOTrpaMMBl.



18 Apxutektypa KoHTposuiepa cemeiictBa 18051, OpraHm3amnus HaMsITH
KoHTpoJuiepa. [loscHuTe OCOOEHHOCTH  BKIIIOYEHHS  OAHOKPUCTAIBHOTO U
PACHIMPEHHOI0 PeXUMa MCIOJIb30BaHUs NaMsATH KOHTpoJuiepa. Mcronb3ysi pucyHKH
C paclpelelieHHeM TMaMsaTH KOHTposuiepa cemeiictBa 18051 wu  crpykTypoi
BHYTPEHHEH MaMsITH JaHHBIX, JalTe MOSCHEHUS [0 MOBOJY €€ OpraHu3aluh U
CIocO0OB ajipecaluu

19 IIpoueccopuoe  sapo  KoHTposuiepa cemeiictBa 18051. Haueptute
IPOrPaMMHO-JIOTHYECKYI0O MOJIeNIb  KOHTposuiepa cemeiictBa 18051, Onmmure
Ha3HAYCHHE KaXKIOTO PETMCTpa W TMEepPeUHCIUTe Ha3HaueHue (JIaroB PErucTpoB.
[IpuBenute mpumep mporpaMMm Ha si3pike AcceMOiepa, 00ecreYrBaIONINX 3aluch
uH(GOpPMAIIUU BO BCE MEPEUNCIICHHBIE PETHCTPHI.

20 Cuctema mpepbiBaHUN  KOHTposuiepa cemerictBa 18051, TlosicHuTe
HasHayeHue npepeiBanui. J[laiite cormacHo ['OCT omnpenenenne TepMuUHY
«rpepbiBaHue». KpaTko oxapakTepu3ylTe CUCTeMy MpephIBaHUM, UCIOIb3YEMYIO B
KOHTpoyuiepax cemeiictBa 18051. Iepeunciute perucTpbl, KOTOPbIE OOCITYKUBAIOT
paboTy cUCTEMBI MIPEPHIBAHUM M YKAXKUTE B HUX (ilaru, U3MEHEHUS KOTOPBIX BIMSIET
Ha pabOTy MpEPHIBAHUIA.

21 TToptel BBOAA/BBIBOJIA KOHTpOJuiepa cemeiictBa 18051. J[laiite oO1nyro
XapaKTEepUCTUKY TOpTaM BBOJA BbIBOAA. [lepeunciure mAOmMONHUTENbHBIE (YHKIUH,
KOTOPBIC BBITIOJHSIIOT MOPTHI BBOJIa BbIBOA KOHTpoJuiepa i8051.

22 Taiimepsr koHTpOJUIepa cemeiictBa 18051. Ilepeuncnure pexuMbl pabOTHI
TailMEpOB W KPaTKO TOSICHUTE MPUHIMIN WX (YHKIMOHUPOBAHUS B KaXKIOM U3
MIEPEYUCIICHHBIX PEKUMOB.

23 Knaccuduxarus nHTEpPEHCHBIX MHUKPOIPOILeCCOpHBIX cucteM. [losicHuTe,
YTO TOHUMAeTCS TMOJ peaju3alueil B3aWUMOACUCTBHSA MEXIY dJIEMEHTaMHU
MHUKPOIPOLIECCOPHOTO YCTpoiicTBa. Ilepeuncnute 0CHOBHbIE 31€MEHTHI HHTEp(deiica
Y PACKpOMUTE HUX.

24 Knaccuduxkaius uHTephEHCHBIX MUKPOIPOILIECCOPHBIX cucTeM. [IpuBeaute
Kiaccuukaiuio UHTEPHENCHBIX MUKPOIPOIIECCOPHBIX CUCTEM IO KOH(GUTypanuu
cBs3ell Mexay oObektamu. Hcmonb3yss 00OOIIEHHBIE CTPYKTYPHBIE CXEMBbI
uHTEepPENHCOB PACKPOWTE MNPUHIMUI (DYHKIIMOHMPOBAHUSA KaXIOrO0 U3 HUX,
NEPEYUCIIUTE JOCTOUHCTBA U HEIOCTATKH MPUCYIIUE HM.

25 Knaccuduxkarus naTephelCHBIX MUKPOIPOIIECCOPHBIX cUcTeM. [IpuBenute
KIacCUPUKAIMI0  WHTEP(PEHCHBIX  MHUKPOMPOIIECCOPHBIX ~ CHUCTEM TIO  THUILY
nepenaBaeMoit nadopmanuu. [lepeuncnure, mpuBegUTEe MPUMEPHI, UCIIOIB3YEMBIX B
HacTosIee Bpems uHTep(delcoB mepenadyn AaHHBIX. [lepedncnuTe AOCTOMHCTBA U
HEJOCTaTKU mpucymuye uM. OTIENbHO B KaXIOW Tpynme BBIACIUTE HHTEPEHCHI
nepeaavyn JaHHBIX PUMEHSIEMbIC B TPaXIaHCKON aBUAIUH.

26 Knaccuduxanus uaTepdeicHbIX MUKpOIpolLeccopHbix cuctem. [lpuBenure
KJIACCU(PUKALUIO HUHTEPPEHCHBIX MHKPOMPOLECCOPHBIX CHUCTEM TMO: PEeKUMaM
nepeaadn JaHHbIX W MO0 crocobam oOMmeHa wHbopmanwmeit. PackpoiiTe smeMeHTHI,
BXOJISINNE B KIACCU(DUKAIIUIO MPUBEIUTE MPUMEPHI CTPYKTYpP KOIOBOM MOCBHUIKH,
NEPEYUCINTE JOCTOMHCTBA M HenocTatku. [losicHuTe OCOOEHHOCTH NPUMEHEHUs
OINKCAaHHBIX UHTEP(HENHCOB B paTUO3ICKTPOHHBIX CHCTEMAaX IPaKJaHCKOM aBHalUU



27 Ulunnsie dopmupoBarenu. [laiite ompeseneHue, MOsSCHUTE Ha3HAUCHUE U
00acTh MPUMEHEHUs] MUHHBIX (hopMupoBaTeneil. Vcrmonb3ys MOsSCHSIONYIO CXeMy
DIIEKTPUYECKYI0  MPUHIMINHAIBGHYI0  IMUHHOTO  (opMHpoBaTeNs, pacKpouTe
Ha3HA4YCHHWE DJIEMEHTOB, BXO/SIIMX B HEE W ONHUIIWTE MPHUHIMI €€ pPadOTHI.
N300pasutre ycimoBHOe rpaduueckoe 0003HAUYCHHE MHUKPOCXEMBI  IITMHHOTO
dbopMupoBarens, TMOSCHUTE Ha3HAuUCHHWE €€ BBIBOJOB. IlpuBeaute mpumep
MapKUPOBKH  MHKPOCXEM  IIMHHBIX  (OPMHUpPOBATENICH  OTEYCCTBEHHOTO U
3apy0eKHOT0 MPOU3BOJICTBRA.

28 [apamnenpHbie amantepsl. JlaiiTe ompencieHne, MOSCHUTE Ha3HAYCHUE U
00acTh MPUMEHEHUs MapaieIbHbIX aganTepoB. Vcmonb3ys cxeMy 3IeKTPUUECKYIO
CTpykTypHyt0  Mukpocxembl KP580BBS55A, mosichure mpuHnmum  paboThI
napauieTbHO-TIepUPEepURHOTO ajmanrepa. [lepeuncnure ee OCHOBHBIC
xapakTepucTuku. [laiiTe KpaTKyr0 XapaKTepUCTHKY OCHOBHBIM pPEXKHUMaM pabOTHI
napajuieJIbHO-TIepUPEpURHOTo aanTepa.

29 Unrepdetic SPI, Serial Peripheral Interface — cuHXpOHHBIN IyMJICKCHBIN
TPEeXIpOBOAHBIA  uHTepdeiic. Haznauenwe wuHTepdeiica, ero TEXHUUECKUE
XapaKTepUCTUKUM U 00JacTb NpuMeHeHus. Mcnonp3ys cxemy 3JIeKTPHUYECKYIO
(YHKIIMOHAJIbHYIO OOMEHa JaHHBIMU MEXAY MOJYJISAMM IOSICHUTE Ha3Hau€HUE
3JIEMEHTOB, BXOJSIIMX B ATy CXE€My M ONMIIWTE NpUHIMN padoThl. [lepeuncnure
JOCTOMHCTBa M Henoctatku uHTepdeiica SPl. Mcrnonb3ys cxembl 35eKTpudecKue
(GyHKIIMOHATBHBIE TIOSCHUTE OCOOEHHOCTU TOIKIIOYCHHS] HECKOIBKUX YCTPOUCTB C
ucrnonp30BanueM uaTepdeiica SPI.

30 JIByXmpoBOHEIH HHTEpEiic ¢ MOCIeoBaTeNbHON mepenayeii qaHabix 1°C,
Inter  Integrated Circuit. Hasnadenme wuHTepdelica, ero TEXHHYECKHUEC
XapaKTepUCTHKH W 00JacTh TpUMEHeHHus. Mcmonme3ys cxemy SIeKTPHYECKYIO
(GyHKIIMOHATBHYI0O OOMEHa JaHHBIMH MEXAYy YCTPOMCTBAMH OIMWIIUTE MPUHITUT
opranmsamun  uHTepdeiica |1°C. Mcnonms3yss PHCYHKM C OIIOPAMH  CHTHAJIOB
cOPMHPOBAHHBIX B COOTBETCTBMHM C MpPOTOKOTOM |°C  ONHMIIATE PHMHIKI
¢yHKkIMoHUpoBaHUs uHTepdeiica. Ilepeuucnure AOCTOMHCTBA W HEAOCTaTKU
unTepdeiica 1°C.

31 CxeMmbl 00ciyXuBaHus TpepbiBaHUN. ONMUIIKUTE MPUHIIMIT TPOTPAMMHOTO U
anmnapaTHOTO ONPOCa HCTOYHUKOB MpepbiBaHui. ONUIIMTE HAa3HaYECHUE KOHTPOJIEpa
npepbiBanuid. [losicauTe npuHIMn QyHKIMOHUPOBAHUS KOHTPOJUIEpa MPEPhIBAHUIN B
peKMMax: BJIOXKCHHBIX TMpEpbIBAaHUN ¢  (UKCHPOBAHHBIMU  MPUOPUTETAMH,
NpEephIBaHUSI C  IUKIMYECKUMH  TPUOPUTETAMH, MAaCKHPOBAaHHE  3alpOCOB.
[lepeuncnure AOCTOMHCTBA U HEOCTATKH KaXKIOTO M3 OMMCAHHBIX PEKUMOB.

32 KoHTpomiepsl MpsSMOTO JAOCTynma K TamsaTH. Ha3HadeHue, BBITOMBI,
HaOI0JaeMbIe OT pealu3alii B MUKPOIPOIIECCOPHON CHUCTEME PEXHMa TPSIMOTO
nocTyna K maMatd. Vcmonb3yst 0000IIEHHYIO CXeMY SJIEKTPHUECKYIO0 CTPYKTYPHYIO
B3aMMOJCHCTBHS MaMsITH U BHEIIHEr0 YCTPOMCTBA B PEXMME MPSIMOro JIOCTyHa K
naMsATH ONUIIUTE €€ MPUHIUN paboThl. [lepeuncnuTe MOCTOMHCTBA M HEAOCTATKU
peXHUMa IPSIMOTO JOCTYTA K MaMATH.

33 Ilpunuunel 00pabOTKM CHUTHAIOB B IU(POBBIX cucremax. l[lepeunciute
OpEeUMyIIeCTBA M HENOCTaTKH MHUPPOBOMl 0OpaOOTKM CHUTHANOB. 3alUIIUTe
ypaBHEHHUs, OMHUCHIBaIOIIKME Oa30Bble OIMEpaly, HCHOJIb3yeMble B aJIrOpuTMax



udpoBoit 00paboTku curHanos. [loscHuTe Ha3HAYEHHE MEPEMEHHBIX, BXOISIINUX B
HUX M PACKpPONTE (PU3NUECKHUIA CMBICIT.

IIpumMepHbIii epeyeHb NPAKTHYECKUX 32124

2.1 OnuumTe npoueaypy CKauuBaHHUs YCIOBHO O€CIJIaATHOTO MPOTPaMMHOIO
naKeTa MOJCIMPOBAaHUS MHUKpomnporeccopHsix ycrpoiicts  Keil — gVision 5.
[lepeuncnure ero OCHOBHbIE BO3MOKHOCTH. OMUIIIUTE MPOIIECC CO3/IaHUSI POEKTA.

2.2 Vicnonb3ys apudmeTrueckue KOMaH/bl, a TaKKe KOMaH/bl MEPECHUTIKH U
nopazpsiiHod  00paboTkM  MHGOPMAIMM  HANUIIMTE MpPOrpaMMy Ha  SI3bIKE
AccemOnepa, o0OpabaThIBaIONIYI0 MOCTYIHUBIIYI0O Ha BXOJ MPOLIECCOPHOM CHUCTEMBI
H(pOpPMAIIHIO TIO ClieAyIoEeMy anroputmy (-k+n)-m.

2.3 Harmummre mporpammy Ha si3bike  AccemOiepa, 00€CTeUHBAIONIYIO
YMHOXEHHUE/IeJIEHNE JIByX CHUTHAJIOB IOCTYNUBUIMX HA BXOJ IPOLIECCOPHOI
cucrembl. [lpy Hanmucanuu nporpaMMbel HEOOXOAMMO YYECTb, 4YTO OJMH U3
NOCTYIUBIINX CUTHAIOB OTPULIATEIIbHBIH.

2.4 Hanummte mnporpamMMmy Ha s3bike AcceMOrepa, 00ecreunBaronyro
BBIYKCJICHUE CIICYIOIIEr0 MaTeMaTHUECKOTO BhIpakeHus (M + n)-8, rme m — mobdoe
nByOaiiTHoe uwucno. Ilpu HanmucaHuum mporpamMMmbl CIEIYET NPUAECPKUBATHCS
TpeOOBaHMSI MUHUMAIBHOTO BPEMEHHU HCIOTHEHUS.

2.5 Harmummre mporpammy Ha si3bike  AccemOiepa, 00€CHEUHBAIONIYIO
pe3epBUPOBAHUE MAMATH ISl TPEX pPa3lIMYHBIX MEPEMEHHbIX, MUMEIOIIMUX pa3HbIN
pazmep. Ilpu HamucaHuM mporpaMMbl YKaKUTE HauyalbHBIA aJpec 3alucu
IIEPEMEHHON HE COBIIAJIAIOIINM C HAYaJOM BBIJIEJIICHHOTO cerMeHTa. [IpuBeneHHyro
nporpaMMy CHaOAMTE MOSICHEHUSMHU.

2.6 Hanmummte mnporpamMMmy Ha s3bike AcceMOrepa, 00€CIeurBaronyro
NEPEBOJT 3aJaHHOIO YETBIPEX3HAYHOIO YMCJIA B JBOMYHO-IAECATUYHYIO CHUCTEMY.
Kaxnoe m3 ymcen cieayeT BBIBECTH Ha CBOM MOpPT KOHTpoiuiepa. HamumcanHyro
nporpaMmy CHaOJUuTe KOMMEHTaAPHUSIMU.

2.7 Harmummre nporpammy Ha s3bike C5/, oOecredywBaronIyro IepeBoj
33JIaHHOTO YETBhIPEX3HAYHOI0 4YMCiia B JBOMYHO-JECATUYHYIO cucteMy. Kaxnoe u3
yyceN CJelyeT BBIBECTM Ha CBOM MOPT KOHTpoiuiepa. HamucanHyio mporpammy
CHa0UTE KOMMEHTAPHUSIMU.

2.8 Vcnosib3ys pUCYHOK CO CXEMOMW 3JIEKTPUYECKOW MPUHIMITMAIBLHON mopTa
PO xontposepa cemeiictBa 18051, onuiuTe MPUHIKI PAOOTHI CXEMBI B PEIKUME
BBOJa/BBIBOJIa JIaHHBIX NPU OPraHU3alMU OJHOKPUCTAIBHOIO pEXKUMa pabOTHI.
3anummrte ¢parMeHT mnporpamMmbl Ha s3eike (C51, oOecreyuBaromIei 3amuch
uHdopmaruu B opt PO.

2.9 Vcnonb3ys pUCYHOK CO CXEMOM AJICKTPUYECKOW MPUHITUITMATILHON mopTa
PO xontposiepa cemeiictBa 18051, onuiuTe NMPUHIKI PabOTHI CXEMBI B PEXKHME
BBOJIa/BbIBOJIa JAHHBIX NIPU OpraHu3aldyd PaCHIMPEHHOrO pexuMma paboThI.
3anummre QparmMeHT mporpamMmbl Ha s3bike C51, obecneuuBarolell CYMTHIBAaHHUE
uHpopmaru u3 nopta PO.



2.10 Ucnonp3yst pUCYHOK €O CXEMOW JIIEKTPUYECKOW NPUHLUIUATBHON
nopta PI koHTposulepa cemerictBa 18051, omuIIMTEe HPHHIUI PabOTHI CXEMbI
YCKOPEHHOT0 3apsijia EMKOCTU HArpy3Ku. 3anuiuTe GparMeHT MporpaMMbl Ha SI3bIKE
C51, obecnieunBaroniei 3anuck nHdopmaiuu B nopt Pl.

2.11 Wcrionb3yss PUCYHOK CO CXEMOW DJEKTPUYECKON MPUHIUIHAIBHOM
nopta Pl xoHtposuiepa cemeiictBa 18051, onummTe NPUHIUI PabOTHI CXEMBbI B
pexuMe BBOJIA/BbIBOJIA JAHHBIX. 3amuiluTe (pparMeHT mporpamMmbl Ha si3bike (91,
o0ecrnieunBaroIel cuuThiBaHue nHpopmarmu u3 nopra P1.

2.12 Ucnionp3ysl PUCYHOK CO CXEMOW JIIEKTPUYECKOW NPUHIUIUATHHON
nopta P2 xoHTpoiuiepa cemerictBa 18051, omummre NPUHIMI pabOTHI CXEMBI B
peXHME BBOJA/BBIBOJA JAHHBIX MPH OPraHU3alld OJHOKPHUCTAJIHLHOTO pPEeXHUMA
paboThl. 3anummuTe ¢pparMeHT IporpaMMbl Ha si3bike C51, obecrieunBaroiei 3anuch
uH(popmanuu B opt P2,

2.13 Ucnionb3ysi PHUCYHOK CO CXEMOW DJIEKTPUYECKOW MPUHIUIIAATBLHOM
nopta P2 xoHTposuiepa cemeiictBa 18051, omumuTe NPUHIUIN PabOTHI CXEMBI B
pexXuMe BBOJIa/BBIBOJIA JTAHHBIX MPU OPTaHU3AIMU PACIIMPEHHOTO PEKUMa padOTHI.
3anummre (QparmMeHT mporpamMmbl Ha si3bike C51, obecrnieunBaroniell CUUTHIBAHHE
uHdopmaruu u3 nopra P2.

2.14 Uctionb3ysi PHUCYHOK CO CXEMOW DJIEKTPUYECKOW MPUHIUIIHUATIBLHOM
nopta P3 xoHTposuiepa cemeiictBa 18051, omumuTe NPUHIUI PabOTHI CXEMBI B
peXrMe BBOJA/BBIBOJIA JAHHBIX. 3anmuiuuTe (parMeHT mporpaMmbl Ha s3bike CO1,
oOecrieunBaroien 3anuck nHpopmanuu B nopt P3.

2.15 Ucnionp3ysi pUCYHOK CO CXEMOW DIIEKTPUYECKOW MPUHIUIHATHHON
nopta P3 xoHTpoiuiepa cemeiictBa 18051, omuimmTe NPUHIMI PabOTHI CXEMBI B
peXUMe  BBOJA/BBIBOAA  AJbTEPHATUBHBIX CHUTHAJOB. 3anuiuuTe (parMeHT
nporpamMmbl  Ha si3pike (51, obOecneuuBaroniel CUUTBIBAHWE aJbTEPHATHBHBIX
CUTHAJIOB U3 nopTta P3.

2.16 Ucnionb3ysi cxemy O2JIEKTPUYECKYIO TMPUHIUIUAAIBHYIO TOIKIIOYCHHUS
JTUCKPETHBIX TATYMKOB K KOHTPOJUIEPY MPOAHATIM3UPYUTE paboTy MPUHIIUITHATIHLHOM
CXEMBI U ONPENIETUTE PEKUMBI PAOOTHI AKTUBHBIX JIEMEHTOB. 3alUIIUTE (PparMeHT
nporpaMMbl Ha si3pike C51 oOecreumBarouieil ycTtpaHeHue apebe3ra KOHTAKTOB
IIyTEM BBEJECHUSI BPEMEHHOM 3aJIEPKKU.

2.17 Harmmmre mporpamMmy Ha s3eike  Assembler, oOecrneuunBarorinyro
dbopMUpOBaHUE BPEMEHHOHN 3aI€PKKHU JIUTEIHHOCTBIO N-100 MKC UCTIONB3YsI METOA
MpOorpaMMHBIX LUKJIOB. Ilepen HanmucaHueM mporpamMMbl IPOBEAUTE TEOPETUUECKUI
pacyer HeoOXoauMbIX Kod(duimenTtoB. CHaOauTe HAMUCAHHYI MPOTPAMMY
koMMeHTapusiMu. [IpogemoHcTpupyiite ee pabOTOCIOCOOHOCTh U JAOCTHIKEHHE
TpebyeMoro pe3yybrara.

2.18 Hammmure  mporpammy Ha  si3eike (51,  obecrnednBaroniyro
dbopMupoBaHE BPEMEHHOM 3aJIEPKKU JIUTEILHOCTHIO N-100 MKC UCTIONB3Ys METO.
NporpaMMHBIX LUKIOB. [lepen HamucaHuem mporpamMmbl MPOBEAUTE TEOPETUUECKUN
pacyeT HeoOXoauMbIX Ko3pduureHToB. CHAOAUTE HANMUCAHHYIO MpOrpammy
KoMMeHTapusiMu. [IpogemoHcTpupyiite ee padoTOCHOCOOHOCTh W JOCTHUIKEHHE
TpeOyemMoro pe3yabpTaTa.



2.19 Harmmmre mnporpammy Ha s3bike  Assembler, oOecneuuBarornryto
(opMUpOBaHNE BPEMEHHOHN 3aJEpKKU IIUTENbHOCTBIO N-100 MC MCHONb3ysl METO.
BJIO’KEHHBIX LMKJIOB. Ilepen HamucaHueM MporpamMmbl MPOBEOUTE TEOPETUUECKUN
pacuer HeoOXoauMbIX Kod(duimentoB. CHaOIUTEe HAMHMCAHHYIO MpPOTpaMMy
KOMMeHTapusiMd. [IpopemMoHCTpupyiiTe ee pabdoTOCHOCOOHOCTh W JOCTHXKEHUE
TpeOyeMoro pe3yabpTaTa.

2.20 Hanmmure  mporpamMmy  Ha  s3eike  C51,  oOecnednBaromiyro
dbopMupoOBaHHE BPEMEHHOU 3aJ€pPKKU IMTENbHOCTBIO N-100 MC HCTONb3ys METon
BJIOKEHHBIX LMKIOB. llepen HamucaHueM IporpaMMbl MPOBEAUTE TEOPETHUECKUN
pacuer HeoOXoauMmbIX Kod(dduuuentoB. CHaOIUTE HANMHUCAHHYIO MPOTpamMmy
KOMMeHTapusiMd. [IpopemMoHcTpupyiiTe ee padoTOCHOCOOHOCTh M JOCTHXKEHUE
TpeOdyeMoro pe3ysbTrara.

2.21 Hanmmmure  mporpamMmy  Ha  s3eike  C51,  oOecnednBaromIyro
dbopMupoBaHre BpEMEHHON 3aJepKKu uTeabHOCTRI0 N-10 000 MKc mocpeacTBoOM
taiimepa. CHaOauTe HaANUCaHHYIO MporpamMmy KomMmeHTapusiMu. [lepeunciure
NEHCTBUS, KOTOpbIE HEOOXOIMMO BBIMOJIHUTH JJIsI HACTPONKM TalMepa/cueTdHKa.
[TpogemoHcTpupyiiTe ee  pabOTOCHOCOOHOCTh M JOCTHKEHHE Tpedyemoro
pe3ynbTara.

2.22 Uicnionp3ysl CXeMy OJJIEKTPUYECKYIO MPUHIMIHAIBHYIO MOJKIIOUEHUS
JUCKPETHBIX JTAaTYMKOB K KOHTPOJUIEPY HANMIIMTE mporpamMmy Ha s3bike CS51
MO3BOJISIFONLYI0 noce npuxoaa Ha [[/]1 moaoXuTeabHOro UMITYJIbCa JNIMTEIbHOCTBIO
oonee 1 ¢ u nmocnenyroniero npuxoaa Ha J{/12 umnysnbsca oTpunaTeabHON NOASIPHOCTH
JIIUTENbHOCTRIO Oonee 1 ¢ oOecneuuts 3aropanue JICl u JIC2. B cnydae He
BBITIOJTHEHUSL ONMKMCAHHOTO BbllIe ycimoBus octaButh JICl m JIC2 B BBIKIIOUEHHOM
COCTOSIHUHU.

2.23 Uctionb3ysi CXeMy OJJIEKTPUYECKYI0 TMPUHIUNHAIBHYIO TOAKIIOYCHUS
JCKPETHBIX JATYNKOB K MHUKPOKOHTPOJUIEPY qyepes MHUKpPOCXEMY
OpOrpaMMHUPYEMOT0  MapaJjIeIbHOTO  ajamnTepa  OpoaHalIM3upyite  paldoTy
MPUHIIMITHATBHOM CXEeMBbl B JBYX PEXKHUMax ee paldoThl (mpueM HHGPOPMAIHUU OT
JUCKPETHBIX JaTYMKOB W BbIBOJ HHGOpMAlUU Ha JTUCKPETHBIE CBETOJMOJHBIC
WHIUKATOPBHI).

2.24 Vicnionp3ysl CXeMy DJIEKTPUYECKYIO MPUHIMIHAIBHYIO MOJKIIOUEHUS
JMCKPETHBIX JATYUKOB K MHUKPOKOHTPOJUIEPY yepe3 MHUKPOCXEMY
IPOrpaMMHUPYEMOT0 NapajljIeIbHOTO afjanTepa HaMUIIUTE nporpaMMmy Ha sa3bike C51
o0ecrneunBaONIyl0 TpU TOCTYIUICHUU C JUCKpeTHbIX nmaruukoB J(J3 — JIJ{10
3aiaHHOM KoMOuHanmu odecneuntsh muranue J{C3 — JIC10 ¢ unatepsanom 1 c.

2.25 Ucnionp3yst  cxeMy  DJIEKTPUYECKYI0  MPUHIUIHUAIBHYIO  BBIBOJA
uHbOpMallMl Ha CBETOAMOJHBbICE MATPUYHBIC WHAUKATOPHI MpPOAHAIM3UPYWUTE €€
paboTy M onumuTe (YHKIMOHUPOBAHHUE B HEW MHUKPOCXEMBI MPOTPaMMHUPYEMOTO
napajyIeIbHOrO aJarrepa.

2.26 Ucnonp3yst  CXeMy  DJIGKTPUYECKYI0  MPUHLMIHUAIBHYIO  BBIBOJA
uHGOpMaIlMM HAa CBETOJUOJHBIE MATPUUHbIE HHIUKATOPHI OINPEAETUTE 3JIEMEHTHI
oOecnieunBamye (YHKIMOHUPOBAHWE MATPUYHBIX CBETOJIMOJHBIX HHIUKATOPOB.
Onumure pexuMbl W NOPUHIUN pabOThl KaXJAO0ro dSJIEeMEHTa JSTOW CXEMBbI
(YyHKIIMOHUPOBAHMSI.



2.27 Ucnonp3yst  CXeMy  DJIGKTPUYECKYI0  MPUHIMIHUAIBHYIO  BBIBOJA
uHpOpMallMM Ha CBETOJUOJHBIE MAaTPUYHbIC HMHIUKATOPHI 3alUIIUTE (HpParMeHT
nporpaMMbel Ha sa3blke C51 oOecrieyuBaromvii BbIBOJ B 3aJaHHYIO IO3ULIUIO
MaTpUYHOTO cBeTOAMOAHOrO uHANKaTopa HG2 tpeGyemoit necatnyHon nugpsl.

2.28 Ucnonp3yst  CXeMy  JIEKTPUYECKYIO  MPUHLUMIHUAIBHYIO  BBIBOJA
uHpOpMallMM Ha CBETOJUOJHBIE MAaTPUYHBIC HMHIUKATOPbHI 3alUIIUTE (HpParMeHT
nporpaMMbel Ha sa3blke C51 oOecrieuuBaromvii BbIBOJ B 3aJaHHYIO IO3ULIUIO
MaTpUYHOTO cBeToAnoAHOro nHaAnkatopa HG1 tpeGyemoit necatnaHon mudpol.

2.29 Ucnonp3yst  CXeMy  DJIGKTPUYECKYI0  MPUHIMIHAIBHYIO  BBIBOJA
uHGOpMaIlMU Ha CBETOJUOJHBIE MATPUYHBIC HMHIUKATOPHI 3alUIIUTe (HparMeHt
nporpaMMbel  Ha s3bike C51 oOecreywBaromvii BBIBOJ B 3aJaHHYIO IO3UIHUIO
MaTPUYHOTO CBETOaMOIHOTO MHAMKaTopa HG2 Becex mecsatuunbix mudp ot 0 10 9.

2.30 Ucnonp3yst  cXeMy  DJIEKTPUYECKYI0  MPUHIMIHUAIBHYIO  BBIBOJA
uHpOpMallMl Ha CBETOJUOJHBIE MAaTPUYHbIC HMHIUKATOPHI 3alUIIUTE (parMeHt
nporpaMMbel Ha s3blke C51 oOecredyuBaromvii BBIBOJ B 3aJaHHYIO IO3ULHUIO
MaTpuyHOro ceeroanoanoro uaaukatopa HG1 Beex necatuunbix uugp ot 0 10 9.

2.31 Ucnonp3yst  cXeMy  QJIEKTPUYECKYI0 MPUHLUUIHUAIBHYIO  BBIBOJA
uHOpMallMl Ha JKUJKOKPUCTAIUIMYECKUHW HMHIMKATOP  ONUIUUTE  PHUHLIHUII
(YHKIIMOHUPOBAHUS MHUKPOCXEMBI IPOrpaMMHUPYEMOro MapajUIeIbHOTO aJamnTepa.
OTBET MOSICHUTE, WCIOJB3Yys CTPYKTYpHYIO cxemy mukpocxeMbl KP5S80BBS5SS5A wu
0COOEHHOCTbH 3aIIMCH YIIPABISIONIETO CJIOBA B PETUCTP YIPABIISAIOLIETO CIIOBA.

2.32 Ucnionp3ysl  CXeMy  DJIGKTPUYECKYI0  MPUHIMIHUAIBHYIO  BBIBOJA
uHpOpMaAMM HAa  KUJKOKPUCTAJUIMYECKHM HWHIUKATOP  ONUIIMTE IMPUHLUII
(GYHKUMOHUPOBAHUS  KUAKOKPUCTANIMYECKOrO0 HHAUKaTopa. OTBET MOSACHUTE,
UCIIOJNIb3YsI CTPYKTYpHYIO cxemy MukpocxeMbl KPS80BBS5S5A u ocobeHHOCTD 3amnucu
YIOPABJISIIOUIETO CIOBA B PETUCTP YIPABJISIOUIETO CIOBA.

IIpumepHBIN NepeYyeHb BONPOCOB AJIs1 IPOBEACHUS MPOMEKYTOYHOH
aTTEeCTALUM 10 IMCHUIIHHE

Teoperuyeckue BONpoCshI

1 OnepanmoHHble YCWJIMTEIW YCTPOMCTBO W MpUHIMI JAeicTBusa. Jlaiite
OTIpeJIeNICHUE OTepallMOHHOMY ycuiuTento. Hadepture yciaoBHoe Tpaduueckoe
0003HauEHNE OMEPAIMOHHOTO YCUJIUTEINS U PACKPONTE CMBICT 0003HAYCHUST HA HEM.
[lepeuniciute OCHOBHBIE MpaBHJIa, HCIOJIb3yEMbI€ IMPU aHAIU3E OIMEPAI[MOHHOIO
ycuiauTeass ¢ oOpaTHOM cBsa3pl0 W Oe3 Hee. llepeuncinure OCHOBHBIC
AKCIUTYaTallMOHHO-TEXHOJIOTUUECKUE XapaKTePUCTUKN OMEPAIMOHHOIO YCUIIUTEIS U
MOSICHUTE UX.

2 CXeMOTEXHUKA OIMEpPAIlMOHHBIX  yCUJIUTeNed. ba3oBble  BKIIOYCHHS
OTIEPAITMOHHBIX YCUIIUTENICH, OCOOEHHOCTH MX JKCIUTyaTalluM. 3alUIIUTE OCHOBHBIC
MaTeMaTUYECKHE  BBIPAXKEHUS,  UCIOJb3yE€Mble  JUISI  aHaliu3a  OCHOBHBIX
XapaKTepUCTUK CXEM YCTPOMCTB, COJAEpKAIIMX B CBOEM COCTaBE ONEPalMOHHBIE
ycwmrtend. [losicHuTe OCOOEHHOCTH HCMOJB30BaHMS CXEeM Oa30BBIX BKIFOYCHHIM
omnepalMoHHbIX  ycunutened. Ilepeuncnure  TOCTOMHCTBA M HEJOCTATKH
HaY€pPUYEHHBIX CXEM.



3 AHajoroBble  Kommaparopbl. JlaliTe  ompezelneHue  aHAJIOTOBOMY
koMmmapatopy. IlpuBeaute  kiaccMpUKAIMIO  AHAJOTOBBIX  KOMITAPATOPOB
NPUMEHSEMbIX B aBUAIIMOHHOM paIUO3JEKTPOHHOM oOopyaoBaHuu. Ilpusenute
BAPUAHTHI CXEM DJJIEKTPUYECKUX MPUHIUIMHUAIBHBIX, B KOTOPBIX HCIOIb3YIOTCS
aHaJIoroBble KoMIapaTopbl. ONMUIIUTE NPUHIUIT pabOThl OJTHOM U3 CXEM, MOSCHUTE
Ha3HAYEHUE AJIEMEHTOB BXOsluX B Hee. [lepeuncianTe TOCTOMHCTBA M HEIOCTATKU
CXEMBI.

4 AnanoroBble KOMITapaTOpHI. DKCIUTyaTalMOHHO-TEXHUYECKUE
XapaKTEPUCTHKN AHAJIIOTOBBIX KOMIIAPaTOpOB. PacKpoilTe MOHATHE CIETYIONINX
OCHOBHBIX XapaKTEPUCTUK aHAJIOIOBBIX KOMIIAPATOPOB: CONPOTUBIIEHUE B OTKPBITOM,
BKJIFOUEHHOM  COCTOSHMM; TOK YTEUKH KaHala; OBICTPOJCHCTBUE; BpeMs
NEPEKITIOYEHUsI, HOMHUHAJIbHBIE 3HAYEHUs  MUTAOIMIKUX  HAOpsDKEHHWM;  TOK
NOTpeONCHHUsS; MAaKCUMaJIbHO JOMYCTUMOE 3HAYEHHE TOKa 4Yepe3 KOMMYTaTop;
JMana3oH JOMYyCTUMbIX 3HaYEHUI BXOJHOTO (BBIXOJAHOIO) HAMPSIKEHUS. Y KaXUTE, B
KAKUX CIy4asix KaKIbli U3 IIEPEUYMCIICHHBIX [TapaMETPOB aHAJIOIOBOI0 KOMMYTaTopa
OKa3bplBa€T CYUIECTBEHHOE BIMAHHE Ha PpabOTOCHOCOOHOCTh ABHUALMOHHOIO
PaZMORIIEKTPOHHOTO 00OPY1I0BaHUSI.

5 AHajoroBble KIHOYM. AHAJIOrOBbIE KIIOUM Ha TpaH3ucTopax. Hauepture
CXEMBI D3JIEKTPUYECKHE NPHUHIMIHMAIBHBIC AHAJOTOBBIX KIIOUEH HAa I0JIEBOM
TPaH3UCTOPE C YIPABIAOIIAM [P-N  [EPEXOJOM U IIOJIEBOM TPAH3HUCTOPE C
W30JMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHalOM. [I0SICHHUTE OCHOBHBIE OTIMYUS
atux cxeM. I[losicHure npuHUMI padoThl OJHOM uX cxeM. [lpuBenuTe OCHOBHBIE
AKCILTYyaTallMOHHO-TEXHUYECKUE XapaKTepUCTUKU 3Toll cxeMmbl. Ilepeuncnure ee
JIOCTOMHCTBA U HEJIOCTATKHU.

6 AnanoroBble KIOUM. AHAIOTOBBIE KIIOYM Ha TpaH3UCcTOpax. Haueptute
CXEMbl DJIEKTPUYECKUE NPUHIMIHAIBHBIE AHAJIOTOBBIX KIIOYEH Ha TOJIEBOM
TPaH3UCTOPE C H30JUPOBAHHBIM 3aTBOPOM M HWHAYLHMPOBAHHBIM KaHAJIOM H
ounonsgpHoM TpaH3ucrope. IlosicHure ocHOBHBIE OT/IMYUS 3THX cxeM. lloscHure
OpUHLMI paboThl OfHOW U3 cxeM. llpuBenuTe OCHOBHBIE 3KCIUTyaTallMOHHO-
TEXHUYECKUE XAPAKTEPUCTUKH 3TOM cxeMmbl. [lepeuncinre ee IOCTOMHCTBA H
HEJOCTATKHU.

7/ Ananoro-miudpoBsie TpeoOpazoBaTenu. JlaiiTe ompeneneHue aHaOTo-
muppoBomy mnpeoOpazoBatento. [lepeuncianTe OCHOBHBIE  JKCIUTyaTallHOHHO-
TEXHUUYECKUE XapaKTePUCTUKH aHaJIOTO-IU(POBBIX MpeodpazoBareneil. Haueprure
CXEMY 3JIEKTPUYECKYI0 MPUHIUIHUAIBHYIO aHaJIoro-uu@poBoro npeodpazoBaresns ¢
napajjiebHbIM IpeoOpa3zoBaHueM. PackpoiiTe Ha3HaueHUE DJIEMEHTOB, MPUBEAUTE
OCHOBHbIE MaTEMaTUYECKUE BBIPAKEHUS, HCIOJb3yEeMbIE JIsi aHaIW3a OCHOBHBIX
XapaKTEPUCTHK CXEM YCTPOMCTB, COJAEPKALIMX B CBOEM COCTABE aHAJIOTO-LU(pPOBbIE
npeoOpa3oBarTenu.

8 lludpo-ananoroBeie mpeoOpazoBarenu. Jlaiite onpenenenue mudppo-
aHaJIOroBOMY TIpeoOpa3oBaTento. llepeynciuTe OCHOBHBIE JKCIUTyaTallMOHHO-
TEXHUUYECKUE XapaKTEepPUCTUKH LU(po-aHaIoroBblx mnpeoOpazosareneil. [loscHute
OPUHLMI T[peoO0pa3oBaHus LUQPPOBBIX CUTHAJIOB B AHAJIOTOBBIC, 3AMUIINTE
MaTeMaTUYECKUE BBIPAKEHUS TMOSCHSIOUINE NPUHUUIN pabOThl. YKAKUTE THUIIBI
aBUAIIMOHHOTO PATUO3ICKTPOHHOTO 00OpyAoBaHUsl (OOPTOBOTO W HA3EMHOTO), B



KOTOPOM HUCIOJIB3YIOTCS ITU(PO-aHATIOTOBEIE TIPE0OPA30BATEIH.

9 [Ipencrarnenue yncen B uUPpoBoi nekTpoHuke. [losgcHUTE B 4eM COCTOUT
CYTb JIBOMYHOTO KOJAMPOBAHHUA. 3AMUIIUTE MOJIMHOM, OMKCHIBAIOIINN JIF0O0E YUCIIO B
mo6oil cucteme cuucnenus. [Ipeacrasnenue uucen B hopme ¢ PUKCUPOBAHHOU U
riaBatonield 3ansto. IlepeuncianTe DOCTOMHCTBA M HENOCTATKU KakI0M (HOpMbI
npeacrabieHust yncena. ONUIIUTE aNrOpUTM, C MOMOIIBI0 KOTOPOrO OCYIIECTBIISET
npejcTaBiieHus uyncen B opmate ¢ miaBaronieit 3anaroil. [losicuure, B kakom THIe
aBUAIIMOHHOTO  PATUO3JEKTPOHHOTO OOOpYNOBAaHUS HUCHOJB3YIOTCS 4YHCIA C
(buKCHpPOBAHHOM, a B KAKOM C TUIaBAIOIIEH 3aIATOil.

10 IlpencraBnenne umcen B 1udpoBoil  snekTponumke.  CraHmapT
npeAcTaBiicHus] yucen ¢ miasaromieit 3anstoit |EEE 754. Tlosicuute, miisi kakux
ueneil ucnosb3yercs cranaapt |IEEE 754, kakue BUABI NpEACTABICHHS YHCENl C
IUTABAIONICH 3aMITON pacCMaTPUBAIOTCS B CTaHAApTE, MOPSAOK MPEICTAaBICHHS YUCEI
«Tyaa» U «o0OpaTHOY, OPAIOK OKPYTJIICHUS YKcel B popMate ¢ IIaBarolel 3amsToun.
[lepeuncnure U pacKkpoiiTe OCHOBHBIE MO0XKeHus cTanaapta IEEE 754,

11 O6mue cBeneHust 0 GYHKIUAX anreOpbl JOTUKU. DYHKIIUU U OTIEPALUH.
JlaliTe TOHSATHE CIEAYIOIIMM TMOHSATUSM alreOpbl JIOTUKH: TaOJMIla UCTUHHOCTH,
byHKUUs;, omepaTop; Jorudeckas (YHKIMS OJHOM MEPEMEHHOM; Jorudeckas
GbyHKIMS ABYX MEPEMEHHBIX; JIOrHdecKkass (PyHKIUS TpeX MEPEMEHHBIX; JOTHYECKUE
aJIeMeHTHI. PackpoiiTe 1 3anmuimTe OCHOBHbIE (YHKIIUU anTreOphl IOTUKH.

12 OcHoBHBIEC 3aKOHBI U TIpaBHIIAa adreOpbl JOTUKHU. Packpoiite, 3anummure u
JOKQ)XHUTE  CIEAYIOIME  3aKOHbl  anreOpbl  JIOTHKWA:  KOMMYTaTHBHOCTH;
aCCOIMATUBHOCTH; IUCTPUOYTUBHOCTH; UJEMIIOTCHTHOCTH; OTPUIIaHHUS,;
JBOMCTBEHHOCTH; CBEPTKH; TIOJHOTO CKJICMBAHMS, HETMOJHOTO CKJICHBAHMS.
Haueptute cxemy OdIEKTPUYECKYI0 NPUHLIUIMHUATBHYIO HU(POBOTO YCTPOKCTBA,
pealM3yIOIET0 OJJUH U3 3aKOHOB aNTeOphl JTOTHKH.

13 Kanonuveckue Gopmbl mnepekimtouareabHbiXx (QyHkiuil. CoBepiieHHas
TU3BIOHKTHUBHAS (opma MpeACTaBICHHUsS MepektodarebHor (GyHkuuu. Onummre
MpaBUJIO Tepexoja OT TaOIUYHOU (POPMBI 3amUCH TEPEKITIOYATEIbHOW (DYHKIUU K
COBEpIIIEHHON NU3BIOHKTUBHON Qopme. [lpuBegute mnpumep 3ddEeKTUBHOTO
WCITIOJIb30BAHUSI COBEPIICHHON TU3bIOHKTUBHOW HOPMAIbHOM (POPMBI Mpe/ICTaBICHUS
nepexsoyaTenbHol GyHKInu. HauepTuTe NpuHIUIHUATIBHYIO SJIEKTPUUYECKYIO CXEMY
1IM(HPOBOTO YCTPOMCTRA.

14 VnTerpansHpie  MHKpocxeMbl jaemudparopos. Jlalite omnpenenenue
nemmdpartopy. IlpuBenure TaOMUIy HCTUHHOCTH WHTETPAITBHOH MHUKPOCXEMBI
nemmdpatopa. HauepTure NpUHIMIUANBHYIO OJJIEKTPUYECKYI0 CXeMy Ha 0ase
OCHOBHBIX JIOTUYECKMX (QYHKUMHA pean3yolyo (yHKuoo aemudparopa.
N3o0pa3zute ycinoBHoe rpaduueckoe 0003HAUEHHE W PACKPONTE CyTh 0003HAUYCHUH.
[lepeuncnure u packpoiTe OCHOBHBIC JKCILTyaTallHOHHO-TEXHUYECKUE TMapaMmeTphl
WHTErPaATbHBIX MUKPOCXEM JIeN()paTopoB.

15 MnTerpanbHbie MEKPOCXEMBI TIpeoOpa3oBaeit komoB. [laiite onpenenenue
npeoOpaszoBarento kojaoB. I[lpuBeaure TaONMIly MCTUHHOCTH, OIMCHIBAIOIIYIO
IPUHLUI PYHKIIMOHUPOBAHUS UHTETPAJIbHON MUKPOCXEMBI IPeoOpa3oBaTess KOJ0B.
Haueptute npuHIMNHMATBHYIO 3JEKTPUUECKYI0 CXEMy Ha MPOCTEHIINX HUPPOBBIX
JIIEMEHTaX pealu3ylollylo (QYHKIHIO mpeoOpa3zoBatens KoaoB. HM3o0pasute



yclIoBHOE Tpaduyeckoe 0003HAUCHNE UHTETPATbHOM MUKPOCXEMBI IpeoOpa3oBaTeis
KOJIOB U packpoiTe cyThb 0003HaueHuil. llepeuncnuTe W packpolTe OCHOBHBIC
AKCILTYyaTallMOHHO-TEXHUUECKHE napameTpbl MHTErpabHbIX MHUKpPOCXEM
npeoOpazoBaTeneil KoI0B.

16 UnTerpansHpie  MUKpocxembl — mudpaTopoB. JlaliTe  ompeneneHue
mdparopy. IlpuBenure TaOMUIy HWCTUHHOCTH HMHTETPAIBHOW MHUKPOCXEMBI
mdparopa 2—>4. Hauepture NPUHIMIHAIBHYIO JJIEKTPUUYECKYI0 CXEMYy Ha
OPOCTEHIINX MHUQPPOBBIX 3JNEMEHTaX pealu3yoiy (yHKIuoo mudparopa.
N306pa3ute yciaoBHoe Trpaduueckoe 0003HAUECHHWE HMHTETPAIbHOM MHUKPOCXEMBI
mudpaTopa U packpoite cyTh 00603HaueHuil. [lepeuncnure u packpoiTe OCHOBHBIC
AKCILTYyaTallMOHHO-TEXHUUECKHE napameTpbl MHTErpabHbIX MHUKpPOCXEM
g paTopos.

17 VnrerpanpHble MHKPOCXEMbl MYJbTHUILIEKCOpOB. JlaliTe omnpeneneHne
MynbpTUIUIeKcopy. IlpuBenute TabMUIy MCTHMHHOCTH, OIKCBHIBAIOUIYI0 pPaldOTy
WHTErPaIbHOM  MHUKPOCXEMbI ~ MYJbTUIUIEKcOpa. HaudepTuTe NPUHIMIHAIBHYIO
AIIEKTPUYECKYI0O CXEMy Ha MPOCTEHIINX MHQPPOBBIX 3JIEMEHTaX pPeaTn3yIoNIyio
byHKUMIO MyJbTUIUIEKCOpa. M300pasute ycinoBHOe Trpaduueckoe 0003HAYEHUE
MHTETPAIbHON MHKPOCXEMBI MYJBTHILUIEKCOpPA U PACKpOWTe CyTh 0003HAYCHHIA.
[lepeuncnure u packpoTe OCHOBHBIE SKCILTyaTallMOHHO-TEXHUYECKUE MapaMeTphl
MHTETPAITBHBIX MUKPOCXEM MYJIbTHILIEKCOPOB.

18 MurerpanpHble MUKPOCXEMBI JeMYJIbTHILUIEKCOpOB. JlaiiTe omperneneHne
nemyibTUILIeKcopy. [lpuBeaute TabnMily HMCTUHHOCTH, OMNMCHIBAIOLIYIO pPabOTy
WHTETPAIbHOM MUKPOCXEMBI JIeMYJIbTHILUIEKCOpa. HauepTuTe NpUHIMIHAIBHYIO
AIIEKTPUYECKYI0 CXEMy Ha MpOCTEHHIMX LU(PPOBBIX 3JIEMEHTaX PpPEeaTUu3yIoIIyIo
byHkuu0 aemynbtumiekcopa. M3o0pasute ycinoBHoe rpaduyueckoe 0003HAYCHUE U
packpoiite  cyTb  o0Oo3HaueHwmii. IlepeuncauTe W packpodWTe  OCHOBHBIC
HKCIUTYaTallMOHHO-TEXHUYECKHE napameTpbl WHTErPaTbHBIX MHUKPOCXEM
JeMYJIbTUILIEKCOPOB.

19 NnrerpanpHble MUKPOCXEMBI CXeM cpaBHEeHHMsI. [[aiiTe onpeneneHue cxeme
cpaBHeHusa. [lpuBeawte  TaOnMIly WCTUHHOCTH,  OMKCHIBAIOIIYIO  PaboOTy
WHTETPAIBHON MHKPOCXEMBl CXEMBbl CpaBHEHHsA. HadepTuTe NpUHIUTHAIBHYIO
DIIEKTPUYECKYI0 CXEMy Ha TMPOCTEUINX NHU(PPOBBIX 3IEMEHTAX pPEaTU3YIOIIYIO
byHKIUIO cXeMmbl cpaBHeHUs. 300pasurte ycnoBHOe rpaduueckoe o003HAUCHUE U
packpoiite  cyTh  o0Oo3HaueHuid. Ilepeumciaure U packpoWTe  OCHOBHBIC
AKCIUTYaTal[MOHHO-TEXHUYECKHE TMapaMeTpbl HMHTETPAJbHBIX MHKPOCXEM CXEM
CpaBHEHUH.

20 nTerpanpHble  MHKPOCXeMbl  IHUQPOBBIX  KommaparopoB.  Jlaiite
omnpeneneHue uudpoBoMmy KommapaTtopy. llpuBenure TabnMily HCTUHHOCTH,
OINHKCHIBAIONIYI0 paboTy IMdpoBOoro kommapatopa. HauepTuTe npuHIUIHAIBHYIO
AIIEKTPUYECKYI0 CXEMy Ha MpOCTEHIIMX LU(PPOBBIX 3JIEMEHTaX PpPeaTUu3yIoIIyIo
bynkuuo mudpoBoro Kommapatopa. M3o00pasute ycioBHOe —Tpaduueckoe
0003HaYCHNE HMHTETPATLHON MHUKpPOCXEMbI HHU(POBOrO KOMMApaTopa M PacKpOuTe
CyTb o0o3HaueHuil. [lepeuncnure M packpolTe OCHOBHBIE SKCILUTyaTallMOHHO-
TEXHUYECKUE MTapaMeTPbl HHTETPAIbHBIX MUKPOCXEM LIU(PPOBBIX KOMIAPATOPOB.

21 UnTerpanbHble  MUKpOCXeMbl  cymmaropoB. JlaiiTe  ompenesneHue



cymmaropy. IlpuBenure kmaccuukanuio CyMMaTOpOB. 3amUIINTE AHATUTHYECKOE
BBIPOKEHUSI, OIHUCHIBaONIEe (PYHKIIMOHUPOBAHUE OJHOPA3PSIHOIO CyMMaropa.
Haueptute nmpUHIMIUATBHYIO SJEKTPUYECKYIO CXEMY Ha MPOCTEHIINX HUQPPOBBIX
AJIIEMEHTaX pealn3yronlylo (GYHKIHUIO OJHOpa3psAHOro cymmaropa. M3obpasute
yClIOBHOE Trpaduyeckoe 0003HAYEHHE MHUKPOCXEMbl CyMMAaropa U PacKpouTe CyTh
0003HaYEHUH.

22 VnTerpanbHble MUKPOCXEMBI apu(METUKO-TTIOTUYECKUX YCTpOcTB. [aliTe
ONpe/eNiecHue M TOSACHUTE Ha3HauyeHUEe apu(MEeTHKO-JOTHUYEeCKOr0 YCTpPOICTBa.
[IpuBenure ¥ ONMUIIUTE TME€PEUEHb OMNEpalUid  BBIMOIHIEMBIX apUPMETHKO-
JOTHYECKHM ycTpoiicTBOM. HM3o00pa3ute ycinoBHOe Trpaduyeckoe 0003HAUCHHE
apu(pMeTHKO-IOrnuecKoro yctpoiictBa. I[lepeuncnure u packpoWTe OCHOBHBIE
DKCIUTYaTallMOHHO-TEXHUYECKUE IapaMeTpbl MHTETPaIbHBIX MHKPOCXEM
apu(PMETUKO-TOTHYECKUX YCTPOUCTB.

23 Tpurrepsl. [aiite onpexnenenue tpurrepy. IlpuBeaute kiaccudukaiuio
TPUITEPOB. 3amMIIUTE TAOJUIBI HWCTUHHOCTH [IJII OCHOBHBIX THIIOB TPHUITEPOB.
Hauepture NpUHIUIMAIBHYIO  JJIEKTPUYECKYIO  CXEMy, IIOCTPOCHHYIO  Ha
OPOCTEHIINX JIOTMUECKUX OJJIEMEHTaX peaju3ylollylo (QYHKIHMIO KaXXIOro THIIA
TpurrepoB. M3o00pa3ute ycinoBHoe Trpaduyeckoe 0003HAUEHHE TPUITEPOB U
packpoiite  cyTh  o0o3HaueHuil. IlepeuncnuTe ©  packpoWTE  OCHOBHBIC
DKCIUIyaTallMOHHO-TEXHUUYECKUE MapaMeTPbl UHTEIPAIBHBIX MUKPOCXEM TPUTTEPOB.

24 TaxktupoBanue U cuHXxpoHm3anus. [IpuBenurte knaccupukanuo npodiem
TaKTUPOBAaHUA U METOJOB uX peuieHus. [IpuBenure TpeOoBaHUs, MPEABABISIEMBIE K
CUCTEMAaM TaKTUPOBaHUSA M CUHXPOHM3alMH. [lapaMeTpbl TaKTOBBIX HMMITYJIBCOB.
Onnodasznoe u naByx(daszHoe TakTupoBaHue. JIOCTOMHCTBA UM HEIOCTAaTKH
onHo(a3zHoOro u ByX(})a3HOro TAKTUPOBAHUSI.

25 JIBonunble cyeTunku. JlailiTe omnpeacieHne IBOWYHOMY CUCTUHKY.
3anummre TaOJUIBl WUCTUHHOCTH JUIs OCHOBHBIX THIIOB JIBOMYHBIX CYETUHKOB.
Hauepture NpUHIMIMAIBHYIO  JJIEKTPUYECKYIO  CXEMY, IIOCTPOCHHYI0  Ha
OPOCTEHIINX JIOTMUECKUX JJIEMEHTaX peajHu3ylollyl0 (QYHKIHMIO JABOUYHOIO
cuerynka. M300pa3ute yciaoBHOe rpaduyeckoe 0003HaUEHUE TPUTTEPOB U PACKPOUTE
CyTb o0Oo3HadyeHuil. [lepeuncnuTe W packpoWTe OCHOBHBIC HSKCILUTyaTallMOHHO-
TEXHUYECKUE MTAPAMETPHI UHTETPAIIbHBIX MUKPOCXEM JIBOMYHBIX CYETYUKOB.

26 VHterpanbHple MHUKPOCXEMBI 3allOMMHAIOIIMX YCTpoWCcTB. Onuimre
Ha3HAYEHUE 3alOMUHAKOIINX  YCTPOWMCTB. [IpuBenute KJ1acCU(DUKAIUIO
3alIOMHUHAIONIMX yCTPOUCTB. PackpoiiTe nmpuHUUN (DYHKIIMOHUPOBAHUS KAXKIOTO M3
IIPUBEICHHBIX THUMNOB. llepeyncianuTe W MOSICHUTE OCHOBHBIE OSKCIUTyaTallMOHHO-
TEXHUYECKUE  XAPAKTEPUCTUKU  HUHTETPAIBHBIX ~ MHKPOCXEM  3allOMHUHAIOLINX
YCTPOMCTB.

27 IIpocTble MUKPOMPOLECCOPbl M MHUKPOIPOIECCOPHbIE cucTembl. JlaiiTe
ornpenaeneHrue Mukpormnpoueccopy. [IpuBenure kinaccupukanno MUKPOIPOLIECCOPOB.
[lepeuricnuTe U ONMUIIMTE OCHOBHBIE PA3IMUYMs B OCHOBHBIX BUAAX APXUTEKTYP, MO
KOTOPBIM CTpPOAITCA MHKpompoueccopsl. Ilepeunciure M NOSICHUTE OCHOBHBIE
IKCIUTYaTallMOHHO-TEXHUYECKUE XapaKTEPUCTUKNA MUKPOIPOLIECCOPHBIX YCTPOMCTB.

28 IlpocThie  MHUKpPONPOLIECCOPHl M MHUKPOMPOIIECCOPHBIE  CHUCTEMBI.
[IpuBenure OOOOIICHHYIO CXEMY OJJIEKTPUYECKYIO0 CTPYKTYPHYIO OJHOSIIEPHOTO



MUKpOIpoIleccopa ¥ ONWINATEe NPHHIHMN ero (yHKIuoHUpoBaHusA. Onummre
MEXaHU3M BbI30Ba MOJAIPOrpaMMbl. BapuaHThIl peanu3aiuy CTEKOBOW MaMsITH.

29 Untepdeiickl mporeccopHbIX cucteMm. JlaliTe ompeaesieHue Cleayomum
TepMUHaM: (u3WYecKuil uHTepdenc;, JTorudeckuii uHTepdenc; JTOTUUYeCKUn
MPOTOKOJ; KaHal CBSI3U; JMHUS CBS3M; MarucTpaib; MapajulelibHas MarucTpalb;
nocyefoBaTeIbHasl MarucTpaib;, MepefaTuuk; NpueMHUK. JlaliTe KpaTKyio
xapakrepuctuky unrepdeiicy VME (Virtual Machine Environment).

30 CtpykTypa u GyHKIIMOHUPOBAHUE MYJIBTHSICPHBIX MPOIECCOPOB (PUpPMBI
Intel. [TpuBenuTe 0OOOIIEHHYIO CTPYKTYPHYIO CXEMY MYJBTHSACPHOTO MPOIECcopa
¢upmer Intel, BermonHenHoro mo apxurekrype Sandy Bridge. ITosicaute Ha3HaueHHe
OCHOBHBIX 3JIEMEHTOB, TMPHUBEAUTE OCHOBHBIE HKCIUIYyaTal[MOHHO-TEXHUYECKUE
XapaKTEePUCTUKHU Tpoueccopa. [IpuBennre MapkupoBKY IPOLIECCOPA, BHITOJIHEHHOIO
110 OMMCAHHOM BBIIIE aPXUTEKTYPE.

31 O6mue cBeaeHus: 0 COBPEMEHHBIX MUKPOKOHTposuiepax. [loscaute, B uem
COCTOSIT OCHOBHBIE OTJIMYUS MHKpOIIpoleccopa OT mpoueccopa. HM3o0pasure
OOOOLICHHYIO CTPYKTYpHYIO CXE€My MHUKPONpPOILIECCOpa, TOACHUTE Ha3HAuYCHUE
KOKJIOTO  DJIEMEHTa, BXojsmiero B  Hee. Onumure OpUHIUO — pabOThI
MHUKPOKOHTPOJIJIEPA IO HAYEPUYEHHON CXEME.

32 [lonynsipubie cemeiicTBa MUKpPOKOHTpoJuiepoB. [IpuBenute HaumbOolee
MONYJISIPHBIE CEMENCTBA MUKPOKOHTPOJUIEPOB, BBITYCKAEMBIX OTEYECTBEHHBIMH U
3apyOexHbIMU Tnpous3BoAuTensiMu. llepeuncnure ux ocobenHoctu. IlpuBenute
JIOCTOMHCTBA U HEJJOCTATKU KAXKJOT0 CEMENCTBA MUKPOKOHTPOJUIEPOB.

33 IIpomeccopHoe SAPO MHUKPOKOHTpoJuIiepa. [lepeuncianTe Tpu OCHOBHBIE
COCTABJISIONINE, SIBISIONIMECS HEPa3pbIBHBIM €IMHCTBOM TEXHUYECKOIO PpElICHUS
MIPU MOCTPOSHUU MUKPOKOHTPOJIIIEPOB. 3AMUIIUTE MATEMAaTUUECKOE BhIpaKEHUE IS
ONpENENEeHUs] TMPOU3BOJUTEIBHOCTH MHUKPOIPOLECCOPHOW CHUCTEME, TMOSCHUTE
NepeMEeHHbIe BXOIdmue B Hero. OTBeTbTe Ha Bompoc: UTO NOHUMAETCS MO
npenenbHol  yacToToM  TakTtupoBaHusi?  CpaBHUTE  MeEXIy coOoll  J1Ba
MUKPOKOHTPOJIJIEPA, HCHOJIB3YSl Uil CPaBHEHUS CIEAYIOIIUME MapaMeTpbl: THII
apXUTEKTYPhI; IpeIeNbHAs YaCTOTa TAKTUPOBAHMS; YaCTOTa 0OMEHA 10 BHYTPEHHUM
MarucTpaJisiM.

34 PesunenTHas ~ mamsATh  MHKpPOKOHTposuiepa.  Jlaiite — ompeneneHue
PE3UICHTHOM naMsITH MHUKPOKOHTPOJUIEPA. ITepeuuncnure OCHOBHBIE
AKCIUTYaTallMOHHO-TEXHUYECKHUE XapaKTepUCTHUKHU, a TakKe JIOCTOMHCTBA U
HEJIOCTATKHU CJICIYIOIIMX THUIIOB 3HepronezaBucuMoit mamsatu: Mask-ROM; One-Time
Programmable ROM; Erasable Programmable ROM; Electrically Erasable
Programmable ROM; Flash ROM.

35 MukpokouTtpoiiepel  cemeiictBa MCS-51  ¢upmer  Intel. Haueprure
00O0IIEHHYI0 CTPYKTYPHYIO CXEeMy MHKPOKOHTpoJuiepa cemeiictBa MCS-51.
[Tosicuute Ha3HAYEHUE OCHOBHBIX  3JIEMEHTOB. Onummre MPUHITHT
GYyHKIMOHUPOBAHUS ~ MHUKpPOKOHTposuiepa.  I[lepeunciure  ero  OCHOBHBIC
AKCIUTYaTallMOHHO-TEXHUYECKUE XApPAaKTEPUCTUKHU, MPUBEIUTE JTOCTOMHCTBA U
HEJOCTATKHU.



36 Knaccuduxamus PIC mukpoxontposuiepos. [IpuBeaure knaccuukamuio.
Kpatko oxapakTepu3yiTe KaKIbli MyHKT Kiaccuukanuu. YKaxuTe, MO0 KaKuM
MIpU3HAKaM MOJKHO ellle Ki1acCu(UIMpoBaTh KOHTposuiephl cemeiictBa PIC?

37 Texuuueckue xapakrepuctuku PIC mukpokoHTposuiepoB. Ilepeuunciaute
TEXHUYECKUE XapPaKTEPUCTUKHU U pacKkpoiTe ux cmbici. [loscHurte, kakum oOpazom
MEPEUNCIICHHBIE XapaKTEPUCTUKA MUKPOKOHTpOJUIepa OyIyT OKa3bIBaTh BIMSIHUE HA
oO0lue XapaKTepUCTUKH PATUOTEXHUYECKOTO YCTPOUCTBA.

38 Ctpykrypa mukpokoHTposuiepa cemeiictBa PIC. Hauepture 06001eHHyO
CTPYKTYpHYIO cxeMy MuKpokoHTpoyiepa PIC16F84, moscHuTe Ha3HAuYCHUE
AJIEMEHTOB, BXOJSIIUX B HEE U PACKPOWTE MPHUHIMI PAOOTHI CXEMBI. YKaXKUTE, B
KaKOM pPaJHOTEeXHUYECKOM OOOpYJOBaHWM aBUAIMOHHOTO HAa3HAYECHUS MOXKET
UCTIONB30BaThCsl MUKpokoHTposuiep PIC16F84 u mouemy?

39 Knaccudukaruss uHTEpHEHCHBIX MUKPOIPOIIECCOPHBIX cucTeM. Jlaiite
ornpeneneHne TepMuHy «uHTepdeiic». [IpuBeaure knaccuukanuo UHTEPHEHCHBIX
MHUKPOIIPOLIECCOPHBIX CHUCTEM U MOSICHUTE CYTh KaXKJIOro IMyHKTa KilacCHU(PHUKAIUH.
[lepeuncnure AOCTOMHCTBA M HEIOCTATKM HHTEP(EHCHBIX CHUCTEM, BXOIAIIUX B
OpuUBeIEeHHYI0 Kiaccudukanuio. Ilepeunciute OCHOBHBIE (YHKIUMU CHCTEM
aBUAILMOHHOTO PAaJUO03JEKTPOHHOrO O0OpYIOBaHMUsS, B COCTAaB KOTOPBIX BXOJAT
UHTEp(ENCHbIE CUCTEMBI.

40 [unuele popmupoBaTenu. Jlaite onpeneneHue, MNOSICHUTE Ha3HAUYCHUE U
o0nacTh MNPUMEHEHHs IIMHHBIX (QopMupoBateneil. Hadeprure 00001IEHHYIO
CTPYKTYPHYIO CXEMY HIMHHOTO (POpPMHUPOBATENsI, PACKPONUTE Ha3HAUCHHUE DJIEMEHTOB,
BXOJSIIMX B HEEe M ONUIIUTE MNpuUHIMO ee pabdoTel. M300pasute yciaoBHOE
rpaduyeckoe 0003HAYCHHE MHUKPOCXEMBI MIMHHOTO (OPMHUPOBATENS] U TIOSCHUTE
Ha3Ha4YCHHE €€ BBIBOJIOB.

41 IMapannensHble agantepsl. [laiiTe onpeneneHue, MOSCHUTE Ha3HAUCHUE U
o0NacTh TMpPUMEHEHUs MapajuleNbHbIX ajantepoB. Haueprtutre 00001IEHHYIO
CTPYKTYypHYIO cxeMy MuKpocxembl KPS580BBS5S5A, mosicHute npuHIUMI pabOTHI
napajuieIbHO-TIepUPEpURHOTO ajanrepa. [lepeuncnure ee OCHOBHBIE
XapakTepucTuku. JlaiiTe KpaTKyr0 XapaKTEpUCTHKY OCHOBHBIM pPEKHMMaM padOThI
napajuieIbHO-TIepUPEepUunHOro afanTepa.

42 Nurepdeiic SPI, Serial Peripheral Interface — cuaxpoHHBIN AyIUIEKCHBIH
TPEXMpoOBOAHBIA  uHTepdeiic. Hasznauenume wHTEpdeiica, €ro TEXHUUYECKHE
XapakTEepUCTUKK W obOyactb  npuMeHeHus.  Hadeptute ~ 00001ICHHYIO
(GYHKIIMOHATBPHYI0O CXeMy OOMeHa JaHHBIMHU MEXIy MOMYISIMH TOSICHUTE
Ha3HAYCHHUE DJIEMEHTOB, BXOMSIIMX B ATy CXEMy W OMNHINUATE MPHUHIMIT PabOTHI.
[lepeuncnure JOCTOMHCTBA U HeAoCcTaTKU UHTepdeiica SPI.

43 JIByxXnpoBOAHBIN HHTEpdeEelc ¢ TOoCiea0BaTeILHON Mepeaadeit TaHHBIX
I°C, Inter Integrated Circuit. Hasmauenme unTepdeiica, €ro TEXHHUYECKHE
XapaKTEPUCTUKU W 00JacTh mpuMeHeHus. Hadepture 000OIIEHHYIO CTPYKTYPHYIO
cxeMy wuHTep(eiica, NpUBEAUTE CTPYKTYpPY CHTHajga M TMOSICHUTE MPUHIUI
¢dbyHkmoHupoBanus uHTepdeiica. Ilepeuncnure AOCTOMHCTBA W HEAOCTATKU
untepdeiica 1°C.

44 TTpunuumnel oOpabOTKM CUTHAIOB B HUQPOBBIX cucteMmax. [lepeuncnute
OpeuMyIIecTBA M HEIOCTaTKH IM(PpoBOil 00pabOTKM CUTHAJIOB. 3allUIINTE



ypaBHEHHUs, OMHUCHIBaIOIIKME Oa30Bble OMEpaly, HCHOJIb3yeMble B alIrOpuTMax
udpoBoit 00paboTku curHaioB. [losicHuTe Ha3HAUEHHE NIEPEMEHHBIX, BXOMSIIUX B
HUX U PaCKpoiTe (PU3HUECKHUI CMBICIT.

45 Haznauenne ¥ 0OJacTh MPUMEHEHUSI MHKPOCXEM C MPOTpaMMUPyEMO
jorukoi. [TosicHUTe CyTh TEXHUYECKON HEOOXOIUMOCTH MCIIOIb30BAHUS MUKPOCXEM
C TPOrpaMMHUPYEeMON JIOTUKOW B PagUO’JIEKTPOHHBIX CHUCTEMAaX TIPaKIaHCKOU
aBuanuu. [lepednciiuTe OCHOBHBIX OTEUECTBEHHBIX M 3apyOEKHBIX MPOU3BOAUTENCH
IPOrPaMMHUPYEMBIX JOTHUYECKHX CXEM.

46 Knaccudukainuss UHTETPAIbHBIX MUKPOCXEM MPOrPaMMHUPYEMOM JIOTHUKH.
[IpuBenuTe KiIaccU(UKAUIO MUKPOCXEM C IMPOrpaMMHUPYEMOM JOTMKOM MUHHUMYM
o JBYyM IMpu3HaKaM. PackpoiTe CyIIHOCTh KaXXIOro IyHKTa KJIacCU(UKAIIHH.
[IpuBenure mpuMep MHUKPOCXEM MPOrpPaMMUPYEMOW JIOTUKH(C  YKa3aHHEM
MapKUPOBKH ) OTE€UECTBEHHOTO U 3apyO0EKHOTO TIPOU3BOICTBA.

47 OOmue (CUCTEMHBIE) CBOMCTBA MHUKPOCXEM IMPOTrpaMMHUPYEMOMN JIOTHKHU.
[lepeuncnure ©  pacKkpoOWTE OCHOBHBIE JIOCTOMHCTBA, OIpPEACISIONINE  HX
BO3pacTaoIllee HUCIOJIb30BAaHUE B TEXHUYECKUX CHUCTEMaX. YKaKUTE€ OCHOBHBIC
HEJOCTaTKU NPUCYIINE MUKPOCXEMaM C MPOrpaMMHUPYEMO JIOTUKOW U ONPECIIUTE
INyTU UX YCTPAHEHUS.

48 OcHoBHbIE TEXHUUYECKUE XapaKTEepPUCTUKH MHUKPOCXEM C
nporpaMMupyemMoil iorukoi. [IpuBenure He MeHee 6 XapakTEpUCTUK (C yKa3aHHUEM
WX aHTJIOSI3BIYHOTO aHaliora) M JaWTe MM KpaTkoe moscHeHue. lloscHute, Kakue
XapaKTepUCTUKU  OyIAyT ONpPENeISIONMMH TPU  BBIOOPDE  MHUKPOCXEMBI  C
IPOrpaMMHUPYEMOU JIOTHUKOW AJIsi MPUMEHEHHUSI B aBUAIMOHHOM PaJHONICKTPOHHOM
000py10BaHUM.

10 MeToguyeckne PpeKOMEHIANMH [JIsi OOyYalOUIUXCS 10 OCBOEHHUIO
AUCHUIUIUHBI (MOIYJIs1)

[Tpuctynas B 5 cemecTpe K HU3YYEHHUIO AUCHUIUIMHBI «CXEMOTEXHHMKa U
MUKPOIIPOLIECCOPHbIE YCTPOHCTBA B PAJAMORIEKTPOHHBIX CHUCTEMax», CTYIEHTY
HEOOXOJMMO BHHMMATEIbHO O3HAKOMUTHCA C TEMAaTUYECKUM IUIAHOM 3aHATUN U
CIHCKOM PEKOMEHJIOBaHHOW uTeparypbl. CTYJEHTY ClIelyeT YACHUTb, UTO YPOBEHb
U TIyOMHA yCBOEHHUS AUCLMIUIMHBI 3aBUCST OT €ro aKTUBHOM M CHCTEMaTH4ecKou
paboThl Ha JICKIUSAX W MPAKTUYECKUX 3aHATHSI. B 3TOM mpoliecce BaKHOE 3HaYCHHE
UMeeT caMocCTosITelbHas paboTa, HamNpaBiCHHas Ha BOBJICUCHHUE CTYJCHTa B
CaMOCTOSITENIbHYIO  [103HABaTENbHYIO JCSITEIBbHOCTh C LeNblo  (popMHpOBaHUS
CaMOCTOATENILHOCTH  MBIIUICHUS,  CHOCOOHOCTE K MpodecCHOHATbHOMY
CaMOPAa3BUTHIO.

B 6 cemecTpe ocoboe BHUMaHUE YAENSAETCS Pa3BUTHIO CLIOCOOHOCTEH CTyJeHTa
B PEILICHUU HECTaHJAPTHBIX 3a]]a4 Ha OCHOBE paHee 3yYeHHOro MaTepuaina. B konie
7 ceMecTpa MpOBOAUTCS MPOMEKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

[Ipu mnpoBeneHnun Bcex BUAOB 3aHATHH OCHOBHOE BHHUMAaHHUE YJEISETCS
pPacCMOTPEHUIO TPUHILHUIIOB MOCTPOCHMS, padOThl, aHAIWU3Y PaJAUOIIEKTPOHHBIX
CHUCTEM U MX DJIEMEHTOB, a TaK)K€ MeCTa MPUMEHEHHUS H3y4aeMOro marepuana B
CHCTEME PaIMOTEXHUYECKOTO 00ECIIEYeHHS MTOJIETOB BO3AYIIHBIX CY/I0B.



Teopernyeckas TOATOTOBKA CTYACHTOB MO JHUCIMIUIMHE OOECTICYMBACTCS HA
nexuusx. Ha nekmusix oOy4aemMbIM TarOTCS CUCTEMATU3UPOBAHHBIE OCHOBBI HAyYHBIX
3HAHUM MO COCTOSIHMIO M OCHOBHBIM HAy4YHO-TEXHUYECKUM IMpoOJeMaM pa3BUTHS
PaarodIEKTPOHHBIX CHCTEM.

3agayamu JEKIHUU SIBISIOTCS:

— O3HAKOMJICHHE OOy4alluxcsi C I[eJAMH, 3aJadaMd M CTPYKTypoH
aucuuIuinHEbl - «CXEeMOTEXHMKa U MHUKPOIIPOLECCOPHBIE  YCTPOWMCTBA B
PaIMO3ICKTPOHHBIX CUCTEMAaX», €€ MECTOM B CHCTEME HAyK U CBS3SIMH C JAPYTUMU
JTUCHUIUIMHAMU;

— KpaTKoe, HO MO CYIIECTBY, H3JIOKEHHE KOMIUIEKCA OCHOBHBIX HAyYHBIX
MOHSATUM, IOJIX0/I0B, METOJIOB, IPUHIIMIIOB TAHHOUW AUCIUILIINHBI;

— KpaTKoe W3J0KEHUE HauboJiee CYIIECTBEHHBIX TOJIOKEHUN, pPACKPBITHE
OCOOEHHO CIIO’KHBIX, aKTYaJIbHBIX BOIIPOCOB, OCBEIIEHUE TUCKYCCUOHHBIX MPOOIIEM;

— ONPENICIICHUE  MEPCIEKTUBHBIX  HAIMPABICHUN  JaJlbHEHINEro  pPa3BUTHS
HAyYHOT'O 3HaHUS B 00JIACTH aBUAIMOHHBIX PAIMOTEXHUYECKUX LIETICH.

3HauUMbIM (PAaKTOPOM TOJHOIIEHHOM U IJI0JIOTBOPHON pabOThl 00yUaromIerocs
Ha JIEKIMW SIBISIETCS  KyJbTypa BEIEHUS KOHCIEKTa. Jlisi  MOBBILICHUS
3G ()EKTUBHOCTH JIEKITMOHHBIX 3aHATUNA PEKOMEHAYyeTCsS [0 Haudaja 3aHATUN
CaMOCTOSITEJIbHO TPOBECTH IMPEABAPUTEIBHOE O3HAKOMIIEHHE C MAaTepHAIOM
npeacTose Jekuu mo mocoouro [1] m opopMuTh KpaTkuil mpeaBapuTEIbHBIN
KOHCTICKT.

TeopeTnyeckue TMOJOXKEHUS, H3JIaraeéMble B JICKIUSIX, WUIIOCTPUPYIOTCS
npuMepaMl HMX TNPAKTUUECKON peanu3alvu B PaJUOIIEKTPOHHBIX CHUCTEMaX H
CpEeACTBaX AaBUAIIMOHHOM SJEKTPOCBI3M W Tepefayu JaHHbIX. Jlimsg oOserueHus
BOCIIPUSATHSl CTYJACHTOM CJIO)KHOTO M Pa3sHOOOpPA3HOro Marepuaja pPeKOMEHIYETCs
M3yYE€HHE HOBBIX pPAa3/IelIOB Kypca Ha4YMHATh C KPATKOTO BBEJEHHUS, B KOTOPOM
YCTaHABJIMBACTCSA CBSI3b C MPEIBIIYIIMMH W CMEXKHBIMU JUCHUIIMHAMU YYEOHOTO
TJIaHa.

BxoaHoli kOHTpodb B (popMe YCTHOTO OIpoca MpernojiaBareiib MPOBOIUT B
HayaJie U3y4YEHUS KaXKI0U HOBOU TEMBI.

[IpoBeneHrEe TPaKTUUECKUX 3aHSATUA OCYLIECTBIISIETCS IOCIE MPOYTEHUS Ha
JIEKIUSAX COOTBETCTBYIOIIETO TEOPETHUUECKOTO MaTepuana, U CIYKHT CPEACTBOM
3aKpETUICHUsI TOMYyYEHHBIX 3HAaHUW W (OpMUPOBaHUS HABBHIKOB W YMEHHUU
VH>KEHEPHBIX UCCIIEIOBAHUM.

[IpakTyeckue 3aHSITUS TMPU3BaHBl OOECIEUUTHh TMOJYy4YeHUE CTYACHTAMU
MPAKTUYECKUX HABBIKOB U YMEHHUH MO MPOBEACHUIO MHKEHEPHBIX PACUETOB, a TAKXKE
W3yYE€HHE METOJOB TMOCTPOSHUSI M pacueTa XapaKTEPUCTUK PaTUOIICKTPOHHBIX
CHUCTEM U MX DJIEMEHTOB.

Bce Buapl y4eOHBIX 3aHSATUH TPOBOJATCS C AKTUBHBIM HCIOJIb30BAaHUEM
TEXHUYECKUX CPEJCTB OOYUCHUS U UMEIONTUXCS B HATMYUU 00pa3IIOB.

W3y4yeHne MUCIMIUIMHBI MOCTPOCHO TAaKUM 00pa3oM, 4yTOObI 0OECTIeYHBAIOCH
HaWJIy4lllee YCBOCHUE MaTepuara.

Ha camocTosTensHOE W3y4eHHE BBIHOCATCS HamOoJiee MPOCTHIE BOMPOCHI
n3ydaeMbix TeM. CaMoCTOSTENbHOE HM3YyYEHUE MO3BOJISAET MPUBUTH HABBIK IMOUCKA
MHTEPECYIOIIHNX BOMPOCOB B UCTOYHUKAX, B TOM YHCJIC U IOMOJIHUTEIbHBIX.



CamocrositenpbHast  pabota  oOydaromierocs BechMa  MHOTOOOpasHa W
coaeprkatenbHa. OHa BKJIIOYAET CIIeIyIOIIKe BUIbI padoThI (1. 5.6):
—  CaMOCTOSITENbHBIM TOWUCK, aHaTN3 WH(OPMAIMK U MPOpadoTKa y4eOHOTO

Marepuana;
—  TOATOTOBKY K YCTHOMY oOIpocy (TepeueHb THUIOBBIX BOMPOCOB IS
TEKYILEro KOHTPOJIA B 1. 9.6).

N TOroBbIil KOHTPOJIb 3HAHUW CTYAEHTOB MO T€MaM JUCHUUILIUHBI TPOBOJAUTCS B
dbopMe BBINOJHEHUS 3aJaHUl MPAKTUYECKUX 3aHITUH, a MO CeMecTpaM — B BUJE
3a4eTa U 3a4yeTa C OLICHKOM.

[IpuMepHBIi IEpeUYeHb BOMPOCOB JJISL 3a4€TOB MO HUCHUIUIMHE «CXEeMOTEXHHUKA

U MHUKPOTMPOIIECCOPHBIE YCTPOMCTBA B PAJAMOAISKTPOHHBIX CHCTEMaXx» MPUBEACH B II.
9.6. IlpumepHbIli TIepedyeHb BOIPOCOB [JIA 3a4e€Ta W HK3aMEHa 110 JUCLMILIMHE
«CxeMOTEeXHUKa UM  MHUKPOMNPOIIECCOPHBIE YCTPOMCTBA B  PAJAMOIICKTPOHHBIX
CHUCTEeMax», a TaK)Ke TUIOBBIC 3a]1a4M JIJI 3a4ETOB Tak)Ke MpUBEACHBI B 1. 9.0.
PaGowas mnporpamMmMa AUCHUIUIMHBI COCTAaBJI€HA B  COOTBETCTBHUU C
tpedoBanusimMu OI'OC BIIO no cnernmansaoctr 162001 «DkcmnyaTanus BO3IYITHBII
Cy/JIOB M OpraHu3aius BO3JYIIHOTO JBMXXEHUS» M cnenuaim3anuu «OpraHuzanus
PATUOTEXHUYECKOT0 00ECIIEUEHHUSI TOJIETOB BO3YIIIHBIX CY/I0BY.

[Iporpamma paccMOTpeHa U YTBEPK/I€HA Ha 3aceTaHuu Kadeapbl
Pagmosnextponnsix cucteM (Nel2) «26» mexabps 2014 roma, mpotokoi Ned

Pa3paboTuuk:

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

[IporpamMMa cornacoBaHa:

Pykosogutens OITOIT
J.T.H, c.H.C. Kynpsaxos C.A.
ANARA
[Tporpamma paccMoTpeHa M of0OpeHa Ha 3aceJaHud Y4eOHO-METOAMYECKOTOo
coBeTa YHuBepcuteTa «21» ssuBaps 2015 roaa, npotokosn Ne 4.

[Iporpamma ¢ U3MEHEHUSIMU U JIOTIOJIHEHUSMH (B COOTBETCTBUU C MPUKA30M OT
14 wions 2017 roma Ne 301 «OO6 yrBepxknenuu Ilopsimka opraHuzamuu u
OCYIIECTBJICHUSI 00pa30BaTEIbHOMN JEATEIHLHOCTH 10 00pa30BaTEIbHBIM MTPOTpaMMaM
BBICIIIETO OOpa30BaHUs — MporpamMmam OakanaBpuara, mporpammaM CIeluaInTeTa,
porpaMmMaM MarucTpaTypb») pacCMOTPEHA W COTJIACOBAaHHA HA 3aceaHuM YUeOHO
— MeToauyeckoro copera YHuBepcuteta «30» aBrycra 2017 roga, mporokos Ne 10.



