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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




ITepeuens u Koz
KOMIIETEHITU I

[lepedeHb mIaHUPYEMBIX pPe3yJIbTATOB 00YUEHUS IO
JUCHUTUTNHE

CaMOCTOSITEJIbHO M WHIUBHAYalbHO,  OCHOBHBIX
y3JI0B Panno3IEKTPOHHOM anmaparypsl
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 IpOrpaMMHUPYEMBIX

JOTHMYCCKHUX YCTpOP'ICTB.

CHOCOOHOCTH
pacCYUThIBaTh OCHOBHBIC
XapaKTCPUCTHKHU

curnaioB u nomex (IICK-
4.2)

3HaTh:

-  OCHOBBI M  OCOOCHHOCTH  DKCIUTyaTalluH
amnraparypbl, IIOCTPOCHHOM Ha 0a3e aHajoro-
JTUCKPETHBIX U UPPOBBIX CXEM.

VMeTh:

- MPOU3BOAUTH HEOOXOIUMbIC U3MEPEHUS U
pacu€Thl.

Bnaners:

- METOJIaMH M METOJIUKAMU pacyeTa XapaKTEPUCTUK
aQHaJIOTO-IMCKPETHBIX U ITU(PPOBBIX YCTPOUCTB.

4 O0beM JUCHUILIHUHBI M BUJbI y4e0HOH padoThI

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI cocTaBiisger 11 3adeTHBIX emuHuIl 396

AKaJCMHNYCCKUX YaCOB.

HaumenoBanue Beero Cemectpe!
JacoB 5 6 /

OO61mast Tpy10€MKOCTh JUCITUTUTHHBI 396 144 144 108
KonrakTHas padota 258 98 90 70

JIEKIIHH, 92 28 36 28

NPAKTUYECKUE 3aHATHS, 166 70 54 42

CEMHUHAapHI,

nabopaTopHbIe paboOTHI,

KYpPCOBOM MPOEKT (paboTa)
CamocTosiTenbHast paboTa CTyAeHTa 102 37 36 29
[IpomexxyTouHast arTecTaluus 36 9 18 9




5 Coaeprxanue TUCUMILTHAHBI

5.1 CooTHeceHusi TeM (pa3e/ioB) IUCHUILIUHBI M (popMHUPYyeMbIX KOMIETEHIUH

KOMIIETEHIUHU
Oo6pasoBare
Kom-BO N JILHBIE OLeHoOYHEIE
TEMBI, PA3/IEJIbI JUCLUIIIAHbI UACOB g B g g ; TexTo- cpenietsa
é é é é Ll:‘) JIOTUHU
Paszpnen 1. AnaJjiorosasi u nugpoBasi CXeMOTEXHHKA
Tema 1. YcunnrensHsle yCTpOMCTBA HA ONEPALIMOHHBIX 20 « | % | = | = | » [JLUM,II3 BK
YCHJIUTENSX
Tewma 2. YcTpoiicTBa CONpsKEHUS aHAJIOTOBBIX U 24 s | x| x| x| x| UM I3 BK
U (POBBIX CXEM
Tema 3. OCHOBBI TEOPUHU JOTHUECKUX (DYHKIIMI 24 D e R R ) 40 R B BK
Tema 4. CxemoTexHUKA IU(POBBIX YCTPOUCTB 30 I e o o i ) P 4 1Y R U S BK
HToro 3a 5 cemecTp 98 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
HNUTOI'O B 6 cemecTpe 90 3a0
Paznea 3. IllporpamMmupyemble JIoru4eckne yCTpPoOiicTBa
JI, UM, 113
Tema 8. IIpocThie U CIOXKHBIE IPOrPAMMHUPYEMBIE 38 « | % | = | = | % BK

JIOTUYECKHUE YCTPONCTBA




KOMIICTCHIIM

O6pazoBare
KoJi1-BO N JbHBIE OueHouHbIE
TEMBI, PA3JIEJIbI JUCLIUTIJIMHBI 8 B % S < 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 JK3aMeH

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

3a4YET C OLIEHKOM.




5.2 Templ (pa3aesibl) AUCHUIIMHBI U BUAbI 3aHATHH

Haumenosanue paznena 1lm lc! gp CcPC | KP Bcero
JIUCHUATUINHBI 4acoB
Pasnea 1. Anasiorosasi u uudponasi cxemorexuuka (5 cemectp)
Tema 1. YcunurenbHbie yCTpOMCTBA
Ha ONEPALMOHHBIX YCHIINTEIAX 6] 14 6 26
Tema 2. YcTpoicTBa CONPSHKEHUS
aHAJIOTOBBIX U HU(POBBIX CXEM 6] 14 6 26
Tema 3. OCHOBBI TEOPUHU JTOTUYECKHUX
PR, 8 | 20 12 40
Tema 4. CxemoTexHUKA HU(PPOBBIX
yerpolicTs 8 | 22 13 43
HToro 3a 5 cemectp 28 | 70 37 135

Pa3znen 2. MukponpoueccopHblie ycTpoiicTBa (6 cemectp)

Tewma 5. IIpocTeie
MUKPOTIPOIIECCOPHI U

16 | 20 12
MUKPOMPOIIECCOPHBIE CUCTEMBI.
MUKPOKOHTPOJIIEPHI
Tema 6. UnTepdericHbie CXeMbl, s | 16 12
afganTepbl U KOHTPOJUIEPHI
Tema 7. ITponeccopsl 1udpoBoi 12| 18 12
00pabOTKHU CHUTHAJIOB
HToro 3a 6 cemecTp 36 | 54 36 126

Pa3znea 3. Ilporpammupyemsle Jiorudeckue ycrpoicrsa (7 cemecTp)

Tewma 8. IIpocThie U COXKHBIE
IpOrpaMMHUpPYyEMBbIE JIOTUIECKHIE 14 | 20 5 39
YCTPOMCTBA

Tema 9. Meroauka u cpeacraa
aBTOMATH3UPOBAHHOTO
MPOCKTUPOBAHUS IIUPPOBBIX
YCTPOUCTB

14 | 22 6 42

HTroro 3a 7/ cemecTp 28 | 42 11 81

5.3 Conep:kanue IMCUUIIMHBI

Pa3znes 1. AHasnoroas u uudgpoBasi CXeMOTEXHUKA
Tema 1. Ycunure/bHbIe YCTPOCTBA HA ONEPALMOHHBIX YCHIIUTEISIX

OnepalMoHHbIE YCUIUTENH, KIAacCU(PUKALMSA, YCTPOMCTBO U MPHUHIIMII
paboTHI. OcHOBHBIE JKCILTyaTalMOHHO-TEXHUYECKUE XapaKTEPUCTHKU
OTEpaloOHHBIX ycuiuTeneid. OCHOBHBIE MOJIOKEHHUSI TEOPUU OOpAaTHON CBSI3U U




o0ecrieueHrne CTa0MJIBHOCTH B  ONEpPAlMOHHBIX  ycunuTensix. CoBpeMeHHbIE
OIEpAallMOHHBIE YCWINTENW, HWCIOJIB3YEMBIE B PAAUOIJIEKTPOHHBIX CHCTEMax
IpaKJaHCKOM aBHanuy. Pacuer nmapaMeTpoB ONEpallOHHBIX YCUIIATEIIEH.

ba3oBble BKJIIOUEHHS ONEPALIMOHHBIX yCHiIWTENeH. VHBepTUpyrommn
yeunutenb.  HeunBeprupyromuit  ycwiurenab.  OcoOE€HHOCTH — 3KCIUTyaTalluu
OIEPALlMOHHBIX YCHUIUTENECH. AHAIU3 M YTCHUE INPUHLUINAIBHBIX JIEKTPUYECKHUX
CXEM Ha OIIEPALIMOHHBIX YCUIUTENSIX. MeToIMKa MoncKa OTKa3aBIINX 3JIEMEHTOB.

DKCIUTyaTallHOHHO-TEXHUYECKUE XapaKTEPUCTUKHU TUITOBBIX CXEM,
IIOCTPOEHHBIX C HCIOJIb30BAHUEM ONEPAlMOHHBIX ycuiurteneld. Hurterparop Ha
orepanioHHoM ycuiutene. [uddepeHunarop Ha ONEPAMOHHOM YCUIHUTEE.
Jlorapupmupyromuii ~ mpeoOpa3oBareilb ~ Ha  ONEPAIMOHHOM  YCHJIMTEJE.
DKCITOHEHIIMAIBHBIN npeoOpa3oBarTesb Ha OIepaliOHHOM YCUJIATEIIE.
MopnenupoBanue W aHain3 pabOTOCHOCOOHOCTH MPUHLMIHAIBHBIX 3JIEKTPUUECKHX
CXEM Ha OIEPAlMOHHBIX YCHUJIHUTENSAX C IOMOIIBI0 3JIEKTPOHHOU jadopaTtopuu
Electronics Workbench.

Tema 2. YceTpoiicTBa CONPSKEHUSA aHATOTOBbIX U HU(POBBIX CXeM

Kommapatopsl. Knaccudukaiys aHaIoOroBbIX KOMITAPATOPOB. Y CTPOMCTBO U
OpUHIMI paboOThl KOMIapaTopa HampsHKeHUs. DKCIUTYyaTallMOHHO-TEXHUYECKHE
XapaKTEePUCTUKU aHAJIOTOBBIX KommapatopoB. [IpuHium paboOThl JBYXIOPOTOBBIX
KOMITapaTOpOB. AHaIUW3 M UYTEHHE NPUHIMIHAIBHBIX JJIEKTPUYECKHX CXEM Ha
aHaJIOTOBBIX KommapaTopax. [Iouck oTka3aBIiero sjaeMeHTa.

AmnanoroBeie kmtoun. Kiaccmupukamms, SKCITyaTalliOHHO-TEXHUYECKUE
XapaKTepUCTHUKU © mapameTpbl. [lpuHmmm paGoThl  aHAJIOTOBBIX  KITIOYEH,
MOCTPOCHHBIX Ha PA3IMYHBIX JUCKPETHBIX dyeMeHTax. COoBpeMEHHBIE aHaOTOBBIC
KOMMYTAaTOpbl ~ Ha  HMHTETPANbHBIX  MHUKpocxemMax. Pacuer  mapameTpoB
TPAH3UCTOPHOTO KITI0Ya.

Ananoro-mmudpoBsie  npeoOpazoBaTenu. Kiaccudukamus W OCHOBHBIC
IKCIUTyaTallMOHHO-TEXHUYECKUE XapakTepucTuku. [lpuHiun paboTel aHaIoro-
udpoBbIX MpeoOpa3zoBaTeniell U UX MPUMEHEHHUE B rpaxkaaHckoil aBuarnuu. [{udpo-
aHajioroBbie mnpeoOpaszoBarenu. Kiaccudukaius ¥ OCHOBHBIC SKCIUTyaTallMOHHO-
TEXHUYECKUE  XapaKTEPHUCTHKH. [lpuaiun~ paboTel  1M(PO-aHATIOTOBBIX
npeoOpazoBareseil U ux npuMeHeHrne. MUKpOCXeMbI aHAIOTO-IIU(PPOBBIX U UPPO-
aHAJIOTOBBIX TPEeOOpa3oBaTENIe, MPUTOJHBIC [JII HMCIOJB30BaHUS B OOPTOBOW U
HAa3€MHOM  paJAMODIEKTPOHHOW  ammaparype. Pacyer  OCHOBHBIX  TEXHUKO-
OKCIUTYaTaIlMOHHBIX  XapaKTEpPHUCTUK MpeoOpazoBaTeiei, ONpenesionmx HX
NPUMEHEHHE B PaIUO3JICKTPOHHBIX YCTPOHCTBAX MPaXKAAHCKOW aBUAIUH.

Tema 3. OcHOBBI TEOpPUH JOTHUECKUX (PYHKIUI

[Ipencrapienue uncen B 1udpoBoi snekTpoHuke. CTaHAApT NPEaCTaBICHUS
gucen B ¢opmare ¢ muaBaronied 3amnstoit |IEEE 754. OcobGenHoctu BhIMoSHEHMS
apu(PpMETUIECKUX OMNEparii ¢ YuciaMu ¢ (UKCUPOBAHHOW W TJIABAIOIICH 3arsITOM.
OOmme cBeneHuss o (QyHKuMAx anreOpbl Jorukd. DYHKIUM U ONEepaluu.
[IpencraBinenne umcen B Buie LUGPOBBIX KOAOB. I[lpakTHueckas peamuzanus
BBITIOJTHEHUSI TPOCTENIINX apU(PMETUUECKUX ONIEpaLIUii.



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

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

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

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

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

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

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

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

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

Pa3znen 2. MukponpoueccopHbie YCTPOMCTBA

Tema 5. IIpocTbie MUKPONIPOLECCOPBI M MUKPOIIPOLECCOPHBIE CUCTEMBI.
MuUKpOKOHTPOJLIIEPHI

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

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



OOmue cBegeHUsT O COBPEMEHHBIX MHUKPOKOHTpoJuiepax. MoIylbHBIHI

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

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

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

Tema 6. UuTepdelicHbIe cXeMbl, aJanTepbl H KOHTPOJLJIEPbI

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

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

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

Tema 7. IIpoueccopbl HUPpPoBOii 00PAOOTKH CUTHAIOB

[Tpununer 006paboTku curHaioB B HU(poBbIX cuctemax. OcoOeHHOCTH
apXUTEKTYphl TpolieccopoB mudPpoBoit o0paboTku curHanoB. CocTaB, OCHOBHBIC
TEXHUYECKHUE XapaKTePUCTHKU M 00JacTb MPUMEHEHHs] MPOIECCOpPOB LU(poBOi
o0paboTku curHasioB. COBpeMEHHBIC MPOIECCOPHI ITU(POBOM 00PaOOTKM CUTHAJIOB,
UCIIOJIb3yEMbIE B PAIMOAJIEKTPOHHBIX CUCTEMAaX IPa)1aHCKON aBUAIIH.

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

Pa3znen 3. IIporpammMupyembie JIOTHYEeCKHE YCTPOMCTBA

Tema 8. IIpocTbie U cJI0KHBIE IPOrPaAMMUPYyeMble JIOTHYeCKHe YCTPOHCTBA

Ha3nauenne u o00macTb NPUMEHEHUSI MHKPOCXEM C MpOrpaMMHUpPyeMOM
norukoi. Knaccudukanuys UHTErpajbHbIX CXEM MporpaMmMupyeMon joruku. Oo6mive
(cucTeMHBIE) CBOWCTBA MHUKPOCXEM NpPOrpaMMupyeMoil Joruku. OCHOBHbBIE
TEXHUYECKUE XAPAKTEPUCTUKU MUKPOCXEM C TPOrpaMMUPYEMOM JIOTUKOM.



CrpykTypa NporpaMMUPYEMbBIX JOTHYECKMX MAaTPHIL] U IPOrpaMMHUPYEMOI
MaTpUyHOW  JIOTUKH. CXEMOTEeXHHMKAa M  NPUHUUOBL  (PYHKIIMOHUPOBAHUS
IPOTPAMMHUPYEMBIX  JIOTHYECKMX  MaTpull. (CXEMOTEXHHMKa W NPUHLUIIBI
(YHKIIMOHUPOBAHUS  MHKPOCXEM  IPOrpaMMHUPYEMOM  MaTpUYHOM  JIOTHKH.
Oo6oramieHue (QyHKIMOHAIBHBIX BO3MOXHOCTEH NPOrpaMMHUPYEMBIX JIOTHUECKHUX
MaTpUll ¥ MPOrpaMMHPYEMON MaTpUYHON JIOTWKH. BocmpousBeneHue ckoOOYHBIX
¢dopMm nornueckux (yHkuui. Peanuzanus Ha 6a3ze mporpaMMHpPyEMbIX JIOTHYECKHX
CXEM MPOCTEHIINX HU(PPOBBIX YCTPOHCTB.

CrnoxxHbl€ IPOrpaMMUpPYEMBbIE JIOTHYECKHE ycTpoiicTBa. CTPYKTypa CI0KHBIX
IPOrpaMMHUPYEMBIX YCTPOMCTB. OyHKIMOHAJIbHBIE O10KHU CJIOXKHBIX
IPOrpaMMUPYEMBIX YCTPOUCTB. CXeMbl KOMMYTAllUU CIOXHBIX HMPOTrPaMMHUPYEMBIX
yCTpoMCTB. biioku BBOJIa/BBIBOJIA CIIOKHBIX TPOrPAMMHUPYEMBIX YCTPOUCTB.

[Iporpammupyemble  moJb3oBatenieM  BeHTWibHble — Marpuubl  (Field
Programmable Gate Arrays). CBoiicTBa UM BO3MOXKHOCTH MPOrPAMMHPYEMBIX
BEHTWIbHBIX MaTpull. ba3zoBas apxurekrypa. Jlornueckue Onoku. CucreMsl
MexcoequHeHud. bioku BBoga/BeiBoja — Pacnpenenennas namsTth. BcerpoeHHas
namsaTh. llpuMeHeHue  BCTpPOEHHBIX  OJOKOB  maMsATH. TexHUYeckue U
DKCILTYyaTallMOHHBIE XapaKTEPUCTUKHU IPOrPaAMMHUPYEMBIX I10JIB30BATENIEM
BEHTWJIbHBIX ~ MaTpull.  CpaBHUTENBHBIM  TEXHUKO-DKOHOMUYECKHMN  aHAIIN3
IIPOrPaAMMHUPYEMBIX I10JIb30BATEIEM BEHTUIBHBIX MAaTPULL.

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

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

Tema 9 Meroauka u cpeicTBa ABTOMATH3UPOBAHHOI0 POEKTHPOBAHUS
HU(POBBIX YCTPOUCTB

OO6miee omucaHue Tmporecca MPOSKTUPOBaHUSA. BwIOOp anbTepHATHBHBIX
CpeICTB peann3anuu Mnpoekra. HMHcTpymeHTapuil mnpoexktupoBuivka. OCHOBHbBIE
ceemenust o s3eike Very-High-Speed Hardware Description Language (VHDL).
Ha3HaueHne u BO3MOXHOCTH $I3bIKa OINMCAHUSA JUCKPETHBIX YCTpOMCTB. OCHOBHBIE
MOHSATHSI U CUHTAKCUYECKHE KOHCTPYKLMH sI3bIKa. [ [puMepsl onrcaHuii 371€EMEHTOB HA
s3pike  VHDL. ABTOMaTM3MpOBaHHOE MPOEKTUPOBAHUE LHUQPPOBBIX YCTPOUCTB C
WCTIOJIb30BAaHUEM SI3BIKOB OINMCAHUs anmaparypsl. [IoCTpoeHUE CTPYKTYpHOU CXEMBI
yCTpOMCTBa U MpuHLUIN ero padotel. Co3gaHue npoekTa U ero oriagaka. Onucanue
paboThl ympapisoomero asromarta. KoMmMnowisiuss ¥ TECTHPOBAHHUE IPOEKTA.
ABTOMAaTUYECKOE  ONPEACICHUE  BPEMEHHBIX  XapaKTEPUCTHUK  yCTPOWCTBA.
IIpakT4eCKOE UCIIOIB30BaHUE PE3YIIBTATOB IIPOEKTUPOBAHUS.

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 JJICKTPUYECKUX CXEM Ha aHaJOTrOBBIX
KommapaTtopax.  I[loMck  OTKa3aBIIEro  DJIEMEHTa»
(uccienoBaTeIbCKUN METO)

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

[TIpaktnueckoe 3ansitue Ne6 «PacueT OCHOBHBIX TEXHHKO-
AKCIUTYaTallMOHHBIX XapaKTEPUCTUK MpeoOdpa3oBaTeiei,
ONPEACIAIIMX KX IMPUMEHEHUE B PaIAUOSIECKTPOHHBIX
YCTPOMCTBAX IpakAaHCKON aBUALUM» (MCCIIEeI0BATEILCKUI
METO/T)

IIpaktnueckoe 3anarue Ne 7 «lIpencraBnenue uucen B
Buje 1UGPOBBIX KOJOB. [IpakTudeckass peanuzarus
BBITIOJIHEHUS TPOCTEHIINX apUPMETHUECKUX OTePaIIiiy
(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
(uccaemoBaTeIbCKUI 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&TGJH)CKI/Iﬁ 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

54

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] 15
1-4 [ToaroroBka K nmpakTU4ecKuM 3ausaTusm [1, 2, 3] 22
Ntoro 3a 5 cemectp 37
6 cemecTp
5-7 IToaroroska k nekmusm [1, 2, 3, 5] 12
5-7 [ToaroroBka K MpakTUYECKUM 3aHSATHUSIM
24
[1, 2, 3, 5]
Ntoro 3a 6 cemectp 36
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 JIUTepaTypa

1 [udpossie ycrpoiictBa [Tekct]: yued. mocodue mis By3oB / FO.A.
Bbpammep. — M.: Beicur. k., 2004. — 351 c. — 160 sk3. — ISBN 5-06-004354-1.

2  MuUKpOd3JIEKTPOHHBIE CpEACTBa OO0pabOTKM aHAJIOrOBBIX CUTHAJIOB
[Texct]: yueb. mocooue mist By30B / E.A. Konomber. — M.: Paano u cBszp, 1991. —
376 c. — 600 3k3. — ISBN 5-256-00375-5.

3  Yrpwowmos, E. II. I{udpoBas cxemorexnuka [Tekct]: yaed. mocodue s
BY30B. — 3-€¢ u31., nepepad. u gom. — CII6.: BXB-ITerepOypr, 2010. — 816 c¢. — ISBN
978-5-9775-0162-0

4  Muxkponpoueccopubie cucteMbl [TekcT]: yued. mocobue s By30B /
E.K.Anekcannpos, P.1.I'pymsunkuii, M.C.Kynpusinos u np. Ilox o0mieli penakuueit
J1.B. ITy3ankoBa. — CII0.: ITomurexnuka, 2002. — 935 ¢. — 2000 k3. — ISBN 5-7325-
0516-4.

5 KynpsanoB, M.C. IludpoBas o00paboTka CHTHAJOB: TMPOLIECCOPHI,
aropuT™Mbl, cpeactBa mnpoektupoBanus [Tekcr] / M.C.Kynpusuos, B.JI.
Martromkus.— 2-e u3f., nepepad. u non. — CIIO6.: Tlonurexnuka, 2002.— 592 c.: wi.—
1000 sk3.— ISBN 5-7325-0546-6.

0) ZOMOJIHMTEIbHAA JTUTEPaTypa

6 Kaprep, Bpioc Onepammonnsie ycunurenu st Becex [Teker] / bproc
Kaprep u Pon Manuunu ; niep. ¢ aara. A. H. Pa6oazes. — M.: Jlomdka-XXI, 2011. —
544 c. : un . — (Cepust «CxemoTexankay). — Jlom. tut. 1. aarn. — ISBN 978-5-94120-
242-3.

7 Kacmep, 3J. IlporpaMmMmupoBaHue Ha A3bIK€ acceMOnepa s
MUKPOKOHTpoJutepoB cemeiictBa 18051 [Tekct] / Opuu Kacnep. — M.: ['opstuas muHust
— Tenexom, 2004. — 191 c. — ISBN 5-93517-104-X.

8 Maxkcduaa, K I[Ipoextuposanue Ha [TJIMC. Apxutektypa, cpeacTBa u
Meronsl [Tekcr]: Kypc Momomoro Ootina; mepeB. ¢ anri [B.M.bapckas].— M.:
M3natensckuii oM  «Jlogexka-XXl», 2007.— 408 c.: un (Ilporpammupyembie
cuctemsbl).— 2000 sx3.— ISBN 978-5-94120-147-1.

B) TMEpPEYCHb PecypcoB HHGOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW  CETU
«HTepHeT:

9 Kowmnonentsl u TexHojoruu. CalT xypHana [DJIEKTpOHHBIN pecypc|.—
Pesxxum noctyna: http://www.kKit-e.ru.

10 CoBpemenHas saekTpoHuka. JKypHan mjis CHEHUATUCTOB [DIEKTPOHHBIN
pecypc].— Pexxum nocryma: http://www.soel.ru

r) mnporpamMMHOe  obOecmedeHue  (JIMIIEH3MOHHOE), 0a3bl  JAHHBIX,

UH(OPMAITMOHHO-CITPABOYHBIC U TIOMCKOBBIC CHCTEMBI:

10. IIporpammusiii maker MULTISIM 10.1 nns MmoaenupoBaHUsI 3JI€KTPOHHBIX
cxeMm [[Iporpammuoe obecneuenue] - 'ockonTpakt Ne SBR1010080401-00001346-
01 ot 13 HOs6ps 2010 Toma OO0 «/IuHamukay.

7 MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHne TUCHUILINHBI (MOIYJIs1)


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

1. KommproTepHsiii kinace kadeapol. Aym.242.
2. CpenctBa it KOMIIBIOTEPHOW TMPE3CHTAIMM YYEOHBIX MaTEpHAJIOB B
aynutopusx kabeapsl. Aya.250

8 Oopa3oBare/ibHbIe 1 HH(POPMALMOHHBIE TEXHOJIOTUH

BxoaHoii KOHTPOJb TPOBOIUTCA B (HOPME YCTHBIX OMNPOCOB C IEJbIO
OLICHUBAHMSI OCTATOYHBIX 3HAHUU MO paHee U3YYCHHBIM JUCHUILUIMHAM WU pa3jeiaM
M3y4aeMOU JTUCIUILINHBL.

B pamkax m3y4yeHus: TUCHUILIMHBI IPEANONaraeTcs UCIoIb30BaTh CAEAYOIIHE
oOpa3oBaTeIbHbIC TEXHOJIOTHH.

Tpaguuuonnas Jexkuus. COCTaBIsIET OCHOBY TEOPETUYECKOIO OOyYEHHs B
paMKax JUCUMIUIMHBI M HalpaBlIeHa HAa CUCTEMAaTU3UPOBAHHOE M3JIOKEHUE
HAaKOIUICHHBIX M aKTyallbHbIX HAY4YHbIX 3HaHUM Jlekuusa mpeaHa3HadyeHa IS
PACKpBITHSI COCTOSIHMSI M TIEPCIIEKTUB Ppa3BUTHS AHAJOTOBOM UM IUGPOBOI
CXEMOTEXHUKH, MUKPOIPOIIECCOPHBIX U MPOrPAMMHUPYEMBIX CTpYKTyp. Ha nexuun
KOHIIEHTPUPYETCS BHUMAHUE CTYJICHTOB Ha HauOoOJiee CIOXKHBIX M Y3JOBBIX
BOIIPOCaX, CTUMYJIMPYETCS UX aKTUBHAS MIO3HABATEIbHAS JIEATEIIbHOCTD.

Benymum MeTOIOM B JIEKIMHM BBICTYMAeT YCTHOE H3JIOKEHHE Y4eOHOTO
Marepuana, COMPOBOKIAOIIEECS JEMOHCTpalnen MOJEINPOBAHUS
paccMaTpUBaeMbIX CXeM. Marepuan JIeKIIMM H3Jaraercd Mpu OJHOBPEMEHHOM
JIEMOHCTpAIIMH CJIaiIOB, CO3JIaHHBIX B cpeae PowerPoint.

IIpakTyeckue 3aHATUA TIPOBOASTCA C UCIOJIB30BAHUEM CIHEIUATbHBIX
KOMIBIOTEPHBIX MPOTPAaMM U TMpeIHa3HAYEHBbl ISl 3aKpeIyieHUus TMOJyYEHHBIX
3HaHUM, a TAaKXKe BBIPAOOTKH HEOOXOAUMBIX YMEHHUI 1 HABBIKOB.

YuebupiM manoMm npeaycMoTpero 110 gacoB myist mpoBeACHUS WHTEPAKTUBHBIX
3aHATHI

[Ipy npoBeAeHHWH MPAKTUUYECKUX 3AHATUNA MPUMEHSIOTCS HHTEPAKTUBHBIC
METOJIbI OOyUCHUS:

- CCIIEZIOBATEIbCKUN METO/I — B OCHOBE METO/IA JIEKUT NpobiieMHOe 00yUueHue,
HaIlpaBJICHHOE HAa Pa3BUTUE aKTUBHOCTU, OTBETCTBEHHOCTH M CAMOCTOSITEJIbHOCTHU B
npuHsTuu  pemenuit.  MccnemoBarensckas  ¢opma  MPOBEACHHS — 3aHITHIM
OpeanoyiaraeT: O3HAKOMJIGHHE C O0JIaCThI0 W COJEp)KaHUEM MPEIMETHOIO
uccienoBanus, (popMyIMpoBKa IieJied W 3ajad MCCeAOBaHHUs, COOp JaHHBIX 00
n3y4aeMoM OOBEKTE, IPOBEJICHUE UCCIIEIOBAaHNUS (BBIIEICHUE U3yYaeMbIX (aKTOPOB,
BBIJIBIDKCHUE THUIOTE3bl, MOJECIUPOBAHUE), OOBSICHEHHWE TIOJYYEHHBIX JIaHHBIX,
dbopMyJIMpOBKa BBIBOJIOB, OPOpMIIEHHE PE3yIbTaTOB PadOThl. MeTo/I MOXKET ObITh
peann30BaH B BUJI€ KOMIIBIOTEPHOT0 MoJenupoBanusd. [Ipumensiercsa B Temax:

Tema 1. YcunurenpHble yCTPOWCTBA HA ONEPAMOHHBIX YCUIIUTEISAX — 8 4aCOB.

Tema 2. YcTpoiicTBa CONPSKEHUST aHATIOTOBBIX U ITUGPOBBIX CXEM — 8 YacoB.

Tewma 3. OCHOBBI TEOPUU JIOTHYECKUX (PYHKITUH — 8 4acOB.

Tewma 4. CxemoTexHuKa MUPPOBLIX YCTPOUCTB — 12 gacos.

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

Tema 6. atepdeiicHbie cxeMbl, afanTepbl © KOHTPOJUIEpHl — 14 yacos.



Tema 7. Ilponieccops! udppoBoit 06paboTkK curHaioB — 14 gacos.

Tema 8. [IpocThie U cOXKHBIE TPOTPAMMUPYEMbIE JIOTUYECKHE YCTpoiicTBa — 14
4acoB.

Tema 9. Meronuka u CpeACcTBa AaBTOMATH3UPOBAHHOTO IMPOCKTUPOBAHUS
1U(PPOBBIX YCTPOUCTB — 14 "acos.

CamocrosiTeibHasi padoTa CTYJAEeHTAa MPOBOAUTCS C LEIBI0 3aKPEIUICHUs U
COBEPILICHCTBOBAHMSI OCBAaMBAaE€MbIX KOMIIETEHIMH, MPENoiaraeT CoueTaHue
CaMOCTOSITENIBHBIX TEOPETUYECKUX 3aHATHH M CaMOCTOSITEIbHOE BBIOJIHEHUE
MPAKTUYECKUX 3aJaHHM.

O ®oHA OUEHOYHBIX CPEICTB JAJIsi NPOBeAeHUS TEKYIIero KOHTPOJIs
yCIeBaeMOCTH M INPOMEKYTOYHOM AaTTecTallMd M0 UWTOraM OCBOEHMS
AUCHUILIUNHBI (MOIYJIs1)

9.1 baJIbHO-pPeliTUHIOBAasl OLEHKA TeKYIIero KOHTPOJIsI yCIeBaAeMOCTH W
3HAHUM CTYACHTOB

S cemecTp
Paznen (tema) / Bun yueOHbIX KommgecTtBo Cpok
3aHSATUN 0aioB KOHTPOJIS
No (OLICHOYHBIX 3aJJaHUi), (nopsnkoBsl | [Tpum
i MIO3BOJISOIIHNX CTYJICHTY MUHUMAaJI| MAaKCUMa| 1 HOMEp  |e4aHu
MPOIEMOHCTPUPOBATH BHOE JBHOE HEJEIH C e
JIOCTUTHYTHIN YPOBEHb 3HAUCHME|3HAUYCHHUE|  Hadajia
c(hOpMHUPOBAHHOCTH KOMIICTCHITHIA ceMecTpa)
. Oobs13aTesibHbIC BUIbI 3aHATHI

1 Pazgen 1. Anasiorosasi 1 uug)poBasi CXeMOTEXHUKA

1.1 Ayoumopnvie 3anamus
1.1.1. | IlpakTaeckoe 3ausitue Ne 1. 2 4 1
1.1.2. | IIpakTrueckoe 3ausTue No 2. 2 4 2
1.1.3. | Ilpaktueckoe 3ausitue Ne 3. 2 4 3
1.1.4. | Ilpaktueckoe 3ausitue Ne 4. 2 4 3)
1.1.5. | IlpakTaeckoe 3austue Ne 5. 2 4 6
1.1.6. | IlpakTaeckoe 3ausitue Ne 6. 2 4 7
1.1.7. | TlpakTaeckoe 3austue Ne 7. 2 4 8
1.1.8. | IlpakTaeckoe 3austue Ne 8. 2 4 9
1.1.9. | IlpakTueckoe 3ausitue Ne 9. 2 4 10
1.1.10/ Ilpaktuueckoe 3ansitue Ne 10. 2 4 12
1.1.11) Ilpaktuueckoe 3ansitue Ne 11. 2 4 13
1.1.12] TlpakTudeckoe 3austue Ne 12, 2 4 14
1.1.13| ITpakTrueckoe 3ansatue Ne 13. 2 4 15

1.2. Camocmoamenvnan paboma cmyoenma




Paznen (tema) / Bun yueOHbIX 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 3HaueHHUe|3HaueHHe|  Hadaia
c(OPMHUPOBAHHOCTH KOMITETCHITHIA cemMecTpa)
1.2.1. | Jlexkuusa Ne 1. 1 3 1
1.2.2. | Ilpaktnueckoe 3ansitue Ne 1. 1 3 1
1.2.3. | Jlexmus Ne 2. 1 3 2
1.2.4. | IIpakTrueckoe 3ausitue No 2. 1 3 2
1.2.5. | JIekusa Ne 3. 1 3 3
1.2.6. | IlpakTueckoe 3ausitue Ne 3. 1 3 3
1.2.7. | JJaboparopnas pa6ora 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. JIekmus Ne 6. 1 3 6
1.2.13] TlpakTuueckoe 3ausitue Ne 6. 1 3 7
1.2.14) Jlaboparopnasi pabota Ne 2. 4 8 7
1.2.15, Jlekmus 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/ ITpakTrueckoe 3austue No 8. 1 3 9
1.2.19] Jlexrms 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) Jexmus Ne 10. 1 3 11
1.2.23 ITpaktraeckoe 3ansatue Ne 10. 1 3 12
1.2.24) Jexmus Ne 11. 1 3 12
1.2.25] Tlpaktuaeckoe 3ausitue Ne 11. 1 3 13
1.2.26/ Jlexrmst Ne 12, 1 3 13
1.2.27) Tlpaktueckoe 3ansitue Ne 12. 1 3 14
1.2.28| JlaboparopHas pabota Ne 4. 4 8 14
1.2.29. Jlekmust Ne 13. 1 3 15
1.2.30/ IlpakTuaeckoe 3austue Ne 13, 1 3 12
1.2.31] TlpakTudeckoe 3austue Ne 14,
Hroro 6amioB no Pazgeny 1 68 160
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Paznen (tema) / Bun yueOHbIX 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 YPOBCHb 3HaueHHUe|3HaueHHe|  Hadaia
c(OPMHUPOBAHHOCTH KOMITECTCHITHIA cemMecTpa)
MeHee 68 6auioB He 3auTteno
6 cemectp
Paznen (tema) / Bun yaeOHBIX KonnuectBo Cpok
3aHSATUN 0aioB KOHTPOJIS
No (OLICHOYHBIX 3aJ]aHui), (mopsiaxoBel | [Tpum
0 /IT HO3BOJISIFOLIUX CTYJCHTY MUHUMAaJI| MAKCUMa| 1 HOMEp |€4aHu
MIPOIEMOHCTPUPOBATH HHOE JBHOE HEJEIH C e
JOCTUTHYTHIN YPOBCHb 3HaueHHWe|3HaUeHHe|  Hadaia
c(OPMHUPOBAHHOCTH KOMITETEHIIUH ceMecTpa)
2 Paznen 2. MuKponpoueccopHblie YCTPOHCTBA
2.1, Ayoumopnbie 3aHAmMuUs
2.1.1. | [Ipaktuyeckoe 3ansitue Ne 15. 2 4 1
2.1.2. | [Ipaktuyeckoe 3ansitue Ne 16. 1 2 2
2.1.3. | [Ipaktuueckoe 3anstue No 17. 2 4 4
2.1.4. | ITpaktnueckoe 3anstue No 18. 2 4 5
2.1.5. | [Ipaktuueckoe 3anstre Ne 19. 2 4 6
2.1.6. | [Ipaktuyeckoe 3ansitue Ne 20. 2 4 7
2.1.7. | llpaktuyeckoe 3ansitue Ne 21. 2 4 9
2.1.8. | [Ipaktuueckoe 3anstue No 22. 2 4 10
2.1.9. | [Ipaktuueckoe 3anstre Ne 23. 2 4 11
2.1.10/ ITpaktuueckoe 3anstre Ne 24, 2 4 12
2.1.11] IIpaktuyeckoe 3ansitue Ne 25. 2 4 13
2.1.12| lTpaktuyeckoe 3ansitue Ne 26. 2 4 14
2.1.13/ ITpaktuueckoe 3anstre No 27. 2 4 15
2.1.14, TTpaktrueckoe 3anstue No 28. 2 4 16
2.1.15/ ITpaktrueckoe 3anstre Ne 29. 2 4 17
2.1.16, ITpaktuueckoe 3ansture Ne 30. 2 4 19
2.1.17 ITpaktuyeckoe 3ansitue Ne 31. 2 4 20
2.1.18/ ITpaktuyeckoe 3anstre Ne 32. 2 4 21
2.1.19/ ITpaktuueckoe 3anstue No 33. 2 4 22
2.2. CamocmosamenvHas paboma cmyoenma
2.2.1. | Jlexumsa Ne 14. 1 3 1
2.2.2. | IIpaktuueckoe 3anstue Ne 14. 1 3 1
2.2.3. | Jlexumsa Ne 15. 1 3 2
2.2.4. | ITpaktrueckoe 3anstue No 15. 1 3 2
2.2.5. | Jlabopatopnas pabota Ne 5. 4 8 3
2.2.6. | Jlexus Ne 16. 1 3 3




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 3HaueHHUe|3HaueHHe|  Hadaia
c(OPMHUPOBAHHOCTH KOMITETCHITHIA cemMecTpa)
2.2.7. | IIpaktuueckoe 3anstre Ne 16. 1 3 4
2.2.8. | Jlexuus Ne 17. 1 3 4
2.2.9. | [Ipaktuyeckoe 3ansitue Ne 17. 1 3 5
2.2.104 JTabopatopnas padota Ne 6. 4 8 5
2.2.11 Jlexrms Ne 18. 1 3 6
2.2.12] llpaktuyeckoe 3ansitue Ne 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) JIabopatopHas pabota Ne 7. 4 8 8
2.2.16) Jlexumsa Ne 20. 1 3 8
2.2.17/ ITpaktuueckoe 3anstue Ne 20. 1 3 9
2.2.18. JIexmms Ne 21. 1 3 9
2.2.19 IIpaktuyeckoe 3ansitue Ne 21. 1 3 10
2.2.20) Jlexumsa Ne 22. 1 3 10
2.2.21 ITpaktuueckoe 3anstue No 22. 1 3 11
2.2.22 | Jlexius Ne 23, 1 3 11
2.2.23] llpaktuyeckoe 3ansitue Ne 23, 1 3 12
2.2.24 | Jlexums Ne 24. 1 3 12
2.2.25] Ilpaktuueckoe 3anstue No 24, 1 3 13
2.2.26. JTabopatopHas padota Ne 8. 4 8 13
2.2.27 Jlexuus Ne 25. 1 3 14
2.2.28/ Ilpaktuueckoe 3anstue No 25. 1 3 14
2.2.29/ Jlexius Ne 26. 1 3 15
2.2.30/ ITpaktuyeckoe 3anstue Ne 26. 1 3 15
2.2.31| JIexmms Ne 27. 1 3 16
2.2.32| ITpaktnueckoe 3anstue No 27. 1 3 16
2.2.33 Jlexmus Ne 28. 1 3 17
2.2.34 | ITpaktrueckoe 3anstre No 28. 1 3 17
2.2.35) JIabopaTtopHast padota Ne 9. 4 8 18
2.2.36. Jlekmus Ne 29, 1 3 18
2.2.37| ITpaktrnueckoe 3anstre Ne 29. 1 3 19
2.2.38) Jlexumsa Ne 30. 1 3 19
2.2.39/ ITpaktrueckoe 3anstue Ne 30. 1 3 20
2.2.404 JTabopatopnas padota Ne 10. 4 8 20
2.2.41 ) Jlexims Ne 31. 1 3 21
2.2.42 | TTpaktrueckoe 3anstre No 31. 1 3 21
2.2.43 Jlextus Ne 32, 1 3 22
2.2.44 ] Tlpaktrueckoe 3ansatue Ne 32, 1 3 22
0 3
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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 HEJIENH C e
JOCTUTHYTHIN YPOBCHb 3HaueHHUe|3HaueHHe|  Hadaia
c(hOpMUPOBAHHOCTH KOMIIETEHIIUN ceMecTpa)
3ader ¢ oeHKOM 30
HToro 3a 6 cemectp 130 | 268

IlepeBoa 0a/1/10B 0a/JIbHO-PETHHTOBOM CCTEMBI B OIIEHKY IO 5-TH
0a/LUILHOM «aKaJeMUYEeCKO) IIKaJIe

KoanuyecTBo 0a,1710B 10O

0aJIbHO-PEeITEHr0BOM CHCTEMeE

Ouenka (1o 5-Tu 6aLJIbHOM
«aKaJeMHYeCcKoiD mKaJe)

238 u Oosee S - KOTJIMYHO»
190+237 4 - «XOpoI1I1o»
131+189 3 - «yJIOBJICTBOPUTEIILHO»
meHee 130 2 - HEYJIOBJIECTBOPUTEIHHOY
7 cemecTp
Paznen (tema) / Buj yueOHbIx KonnuectBo Cpok
3aHITHH OaJIJIOB KOHTPOJIS
No (OLIEHOYHBIX 3aJjaHU), (nopsinxoBsl | [Tpum
i MO3BOJIAOINX CTYJICHTY MUHUMAaJI| MAKCHMa| ¥ HOMEp | e4aHu
IPOJIEMOHCTPUPOBATh bHOE JABHOE HEZEIH C e
JIOCTUTHYTHIN YPOBEHb 3HaYeHHUe|3HAaUeHHe|  Hadaia
c(OPMHUPOBAHHOCTH KOMITETESHITHIA ceMecTpa)
3 Paznen 3. Ilporpammupyemsblie Jloru4ecKue yCTPOMCTBA
3.1. Ayoumopnvle 3ansamus
3.1.1. | ITpaktuueckoe 3anstre Ne 34, 2 4 1
3.1.2. | IIpaktuueckoe 3anstue Ne 35. 2 4 2
3.1.3. | [Ipaktuyeckoe 3ansitue Ne 36. 2 4 3
3.1.4. | [Ipaktuyeckoe 3ansitue Ne 37. 2 4 5
3.1.5. | [Ipaktuueckoe 3anstue No 38. 2 4 6
3.1.6. | [Ipaktuueckoe 3anstue Ne 39. 2 4 7
3.1.7. | IIpaktuueckoe 3anstue Ne 40. 2 4 9
3.1.8. | [Ipaktuueckoe 3anstre Ne 41. 2 4 10
3.1.9. | ITpaktuueckoe 3ansitre Ne 42. 2 4 11
3.1.10.| [Tpaktuueckoe 3anstre No 43, 2 4 12
3.1.11.| ITpaktuueckoe 3anstre No 44, 2 4 13
3.1.12.| ITpaktuueckoe 3anstre Ne 45. 2 4 14
3.1.13.| [Tpaktuueckoe 3anstue Ne 46. 2 4 15
3.2. Camocmosimenvras paboma cmyoenma
3.2.1. | Jlexmmsa Ne 33. 1 3 1
3.2.2. | Ilpaktuueckoe 3anstue Ne 33. 1 3 1
3.2.3. | Jlexmmst Ne 34, 1 3 2




Paznen (tema) / Bun yueOHbIX KonuuectBo Cpok
3aHATUI 0aJIoB KOHTPOJIA
No (OLIEHOYHBIX 3aJJaHU), (nopsinxoBbl | [Tpum
i MO3BOJISIIOIINUX CTYJICHTY MUHHMAaJl| MaKCUMa| ¥ HOMEp | e4aHu
MPOIEMOHCTPUPOBATH BHOC JBHOE HEJIEIH C e
JOCTUTHYTHIN YPOBCHb 3HaYCHHUE|3HAUCHHE|  Hadaya
c(OPMHUPOBAHHOCTH KOMITECTCHITHIA cemMecTpa)
3.2.4. | [Ipaktuueckoe 3ansitue Ne 34, 1 3 2
3.2.5. | Jlaboparopnas padbota No 11. 4 8 3
3.2.6. | JIexmus Ne 35. 1 3 3
3.2.7. | [Ipaktuueckoe 3ansitue Ne 35, 1 3 4
3.2.8. | Jlexmmst Ne 36. 1 3 4
3.2.9. | Ilpaktuueckoe 3anstue Ne 36. 1 3 5
3.2.10. JlabopaTopHas pabota Ne 12. 4 8 5
3.2.11, Jlextmst Ne 37. 1 3 6
3.2.12 | [Ipaktuueckoe 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. Jlexmmst Ne 39, 1 3 8
3.2.17 Ilpaktuueckoe 3anstae Ne 39. 1 3 9
3.2.18. JlabopaTopHas pabota 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 No 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) Tlpaktuueckoe 3anstie Ne 42, 1 3 12
3.2.25. Jlexumst Ne 43. 1 3 13
3.2.26. [Tpaktuueckoe 3anstue 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) Jlexums Ne 45, 1 3 15
3.2.30. [Tpaktuueckoe 3ansitue Ne 45. 1 3 15
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9.2 MeToauyecKkue  PpeKOMEHJAAlMH MO  TPOBEAEHHI0  MPOLEAYPbI
OLCHUBAHUS 3HAHWI, YMEHHIl M HABBIKOB M (MJIHM) ONBITA JAeSATEJbHOCTH,
XapaKTepPU3yINUX 3Tanbl GOPMUPOBAHUA KOMIIETEHIMI

Yemuoui onpoc: npenHazHadeH JUIsl BBIABICHHSI YPOBHS TEKYLIETO YCBOEHHUS
KOMITETEHLIUH 00y4aromuMcs 10 MEPE U3yYEHUs TUCUUIIINHBL.

3auem, ox3ameH: TIPOMEXKYTOUHBIA KOHTPOJb, OLEHUBAIOIINIA YPOBEHb
OCBOEHHMSI KOMIIETEHIMI 332 CEMECTP U 3a BECh NIEPUO]] U3YUECHUS JUCLIUILINHBI.

[locemieHne JIEKIIMOHHOTO 3aHATHS OOydYaromMMmcsl OueHuBaeTcss B 1 Oam.
[lonroroBka 53JIEKTPOHHOTO KOHCIIEKTA JIEKIIMOHHOTO 3aHATUS JIONOJHUTEIBHO
oueHuBaerca B 1 Oan. Ilocemienne Bcex 3aHATHM TEMbl NMPAKTHUECKUX 3aHATUN
oOyyaromuMcst orieHuBaercs B 1 O6an. AxkTuBHas paboTa 0Oydarolerocs: Ha 3aHSATHU
olLieHUBaeTcs A0 3 6aUI0B B COOTBETCTBUU C METOJIUKOM, TPUBEIEHHOM B 11.9.5.

9.3 Tembl KypcOBBIX Pa0oT (IIPOEKTOB) MO JUCIHUIIIIHUHE
Tembl KypcoBbIX paboT (IPOEKTOB) YUEOHBIM IIIIAHOM HE MTPEAYCMOTPEHBI.

9.4 KOHTpOJH)HbIe BOINIPOCHI JIsT TIIPOBEACHHUS BXOAHOIo0 KOHTPOJIA
0CTATOYHBIX 3HAHUH MO 06ecneanaman AUCHUIIJIMHAM

1 Haiimure [(x3 + 3sinx)dx.
X4
A)E—3cosx+C.
X4—
b) 7 3cosx + (C; + 3C,).
B)X +3 +(2+3cC
) : COS X (4 2).
X C;
F):—3c03x+ (61 +?).
2 Haﬁmnef( @ 8) dx.

cos?x
A) %sinx — 8+ C.
b) 2sinx — 8 + (C; — 8C,).
B) tgx — 8x + (C; + 8C,).
I') ctgx — 8x + (C; + 8C,).
3 Haiinure [ (d—x) dx
cos?x-sin?x
A) tgx — ctqx + C.
b) tqx + ctgx + C.
tgx  ctgx

B)T 2 +(C1+C2)
N+ E 4 (€ +Cy).

4 Haiigure [ cos?x dx.



A) . sin2x
] 2x4
B) sin
4

+C.
+C.

sin2x

X
B) = — + C.
2 4
X sin2x
=+ + C.
2 4
Vkaxure, Kakol U3 TPUBEACHHBIX HIKE CTEICHHBIX PSOB COOTBETCTBYET
byukum f(x) = e”.

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

2 n

X X X
B)l+=+ 4 =

1 2 n!
(_1)7’L—1x2n—1

(2n-1)!

VKaxkuTe, KaKOW W3 MPUBEIACHHBIX HIDKE CTEICHHBIX PSI0B COOTBETCTBYCT
dyukuuu f(x) = sinx.

x3 x5
F)X—E-l-a—"'-l-

— —1)2 —1)3 _1\N—1(,_1\N
!)x 1 (x-1) (x-1) . (-1 (x-1) 4o
1 2 24 3( 1)7’1.—1 2n—-2 n
X x - x
B)l_EJrZ_"'JFW

2 n
B) 1+ 44 b=t
MNx-S X G0,
31 ' sl (2n-1)!
VKaxkuTe, KaKOW W3 TPHUBEIACHHBIX HUKE CTEIMEHHBIX PSIOB COOTBETCTBYET
byukuuu f(x) = cosx.
x-1  (x-1?  (x-1)3

D" x-D"

1 2 24 3 —1)t—1,2n-2 n
B) 1 _x_+x__...+()—x+...
21 4l (2n-2)!

2 n
X X X
Byl+=+=+4+-4+=—+--
1! 2! n!
3 5 n-1,.2n—1
X X -1 X
Nx-S4X & +...
3! 5! (2n-1)!
YI(a)KI/ITe, KaKou W3 IMPUBCACHHBIX HWIKC CTCIICHHBIX PsAAOB COOTBCTCTBYCT

byukuuu f(x) = Inx.

A) x-1_ (x-1)? + (x-1)* — et M + .-
1 2 24 3( 1)11—1 2n—-2 n
x x - x
Bl-g+ gt Gt

2 n

X X X
Bl+-+—=+-+—+--

1 2 n!
(_1)n—1x2n—1

(2n-1)!

Briuncnure KOMIUIEKCHOE COMPOTHUBJICHUE MACCUBHOTO JIBYXIIOJIOCHHKA Z,
€CIIM  M3BECTHO, 4YTO KoMmiuiekcHoe Hanpspkenne U = (80 + j60)B, a

KOMILIEKCHBIH Tok | = (24 — j7) A.
A) (3,33 — j8.57)0m.

x3 xS
F)x—§+a—'“+



b) (104 + j53) Om.
B) (2,4 + j3.2)Om.
T) (140 + j17)0Om.

10 BelunciuTe KOMILIEKCHOE COMPOTHBICHHE IACCHBHOTO IBYXIOMIOCHUKA Z,
€CIIM W3BECTHO, YTO KOMIUIEKCHOE HaIpsKEHUE U= (40+j30)B, a
KOMILTEKCHBIH Tok [ = (12 — j9) A.

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

B) (—3,3 +j3,3)Om.
I (28 +j39)0m.

11 BelunciuTe KOMIUIEKCHOE COMPOTHBICHHE IACCHBHOTO BYXIIONIOCHHKA Z,
eCIM W3BECTHO, UTO KOMIUIEKCHoe Hampsokenme U = (80 —j60)B, a
KOMILIEKCHBIH ToK [ = (24 + j7) A.

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

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

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

13 VkaxkuTe, Kakas U3 TMPHUBCICHHBIX HUXKE TpapUUSCKUX 3aBHCUMOCTEH

COOTBETCTBYET JAUCKPETHOMY CHTHAITY?

I ;/\\/;ﬁ,m

H
i

A) b) B) I)
14 Vxaxure, Kakag U3 TPUBEICHHBIX HUXKE TIpaQUUEecCKuX 3aBUCUMOCTEH
COOTBETCTBYET BUJIUOUMITYJIbCY?

1ﬂnuz/\\/7/\;ﬂm¢[




A) b) B) )
15 Vkaxurte, Kakasg U3 TPUBEICHHBIX HUXKE TIpapUUecKuX 3aBUCUMOCTEH
COOTBETCTBYET FApMOHUYECKOMY CUTHAITY?

WA\ /\ Hl“r

A) b) B) )
16 VkaxuTe, Kakasg W3 TMPHUBEICHHBIX HIXKE TIPaPUUECKUX 3aBUCUMOCTEH
COOTBETCTBYET PAJUOUMITYIIbCY?

A /\ Hl“r

A) b) B) )
17 YxaxuTe, KakoW M3 TPUBEACHHBIX HIKE CHEKTPOB OTHOCUTCS K CHEKTPY
rapMOHUYECKOr0 CUTHAJIA?

il LT 1 M,

f
A) b) B) )
18 VxaxuTe, Kakod W3 TPHUBEACHHBIX HIDKE CIEKTPOB OTHOCUTCS K CIEKTPY
HOCTOSIHHOTO curHasia?
] gy
{ hhl’ T 2Tr o,

Ulm rﬂth Tl L‘ f .

—

U

f
A) b) B) I
19 VkaxuTte, Kakoll W3 TPUBEICHHBIX HUXKE CIEKTPOB OTHOCUTCA K CIEKTPY
pagroumiyibca?
U U U U
Tl1.1 | ‘ 1111 ‘ { hhT T xTz_.x
f f f f
A) b) B) I

20 YkaxuTe, Kakol W3 TPHUBEJACHHBIX HIKE CIIEKTPOB OTHOCUTCA K CIIEKTPY
BHUJICOUMITYJIbCA?



UITTT rﬂth Tl U‘ l { U‘Hh_m .

7 i
A) b) B) )
21 Onpexpenure nokasaHue npudopa.

600 1500
540 \,_/ 300
480 % < 60
360* .[/ 12
%gg\‘ 7 036
1201 LO,’I?_
60 —J.

V-~ —1

A)I5B. b)17B. B)270B. T1)306B
22 Ompenenure mMoKa3aHue mpuoopa.

600 1500
540 \,_/ 300
280~ ¥ /60
360* '6 12
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20— ~mw® 0,

60 —7

V-~ —1

A)I5B. B)17B. B)90B. TI)102B
23 Omnpenenure rMokaszaHue npruodopa
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A)6A. B)6,8A. B)ISA. I)17A
24 Onpenenure nokazaHue npuodopa

A)03A. B)034A. B)ISA. T)17A

25 Ompeenure aMIUIMTYJHOE 3HAYCHHE CUTHAIA, W300pPaKEHHOTO Ha DJKpaHe
ocriuiorpada.



A)0,1B. B)0,3B. B)0,6B. I)6B
26 Onpenenure amIUIMTYAHOE 3HAUYEHHE CUTHANIA, W300Pa)KEHHOTO Ha JKpaHe
ocrsuiorpada.

V/, ’un

BpemMsi/ e

TANNS

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

A)2Tu. B)4Tn. B)25klm. T) 50 k[m.
28 Onpenenure 4acTOTYy TapMOHHYECKOTO CUTHaIa, M300pa’KEHHOTO Ha DKpaHe
ocriuiorpada.

Vinen

0.l U

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

29 YKaxuTe TOTEHIMAAbl HAa  JJICKTpoAax  OHWIIOISIPHOTO  TPAH3UCTOPA,
o0ecITeunBaroIIKe ero padoTy B aKTHBHOM PEKHME.
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30 Ykaxkute TMOTEHLIMANbl HA  DBJEKTpoJax  OUIOISPHOrO  TPAH3UCTOPA,
oOecreunBaronre ero padboTsl B PEKUME HACHIIIICHUS.
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A) B) B) I)

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

32 YkaxkuTe TOTCHIIMAIBI Ha  OJEKTPOJaxX  TOJIEBOTO  TPAH3UCTOpa  C
YIOPABISIONIMM P-N TIEpeXo70M, OOECHEUHBAIOIIME €ro padoTy B pexuMe
OTCEUKHU.
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33 [lepeBenute uncio 451y B 4YACIIO, IPEACTABIEHHOE B BUAE X(g).
A)2D. B)55. B)45. T)1000101

34 IlepeBennte yncio 24g B 4UCIIO0, IPEICTABICHHOE B BUIIE X(16).
A)14. B)20. B)24. T1)10100

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

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



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

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

b) Haxoxzaenue koMIpomucca MEXAY pa3IMYHBIMU TpPeOOBAHUSIMU
(CTOMMOCTBIO, KaU€CTBOM, 0€30MaCHOCTBIO U CPOKAMU HCIIOJHEHUS) KaK MpU
JOJITOCPOYHOM, TaK M TPHU KPATKOCPOYHOM TUIAHUPOBAHWUU W OMpPEICTICHUE
paIoOHAIBHOTO PEIICHUSI.

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

I') OGyuenue u arrecranus 00CIy>KMBAIOIIET0 MePCOHaIA CIICIUATUCTOB.

38 Ykaxkute, Kakve 3aJadyd JIOJDKEH pellaTh CHeMUaIucT B 00JacTu
«Opranuzanu  pajiOTEXHUYECKOT0 O0ECIeUeHUsl TIOJETOB BO3IYIIHBIX
CYZIOB» B 00JIaCTH Y4€OHO-TPEHUPOBOYHOM U METOAMYECKON IEATETLHOCTH.

A) TIlpoBepka TEXHMYECKOTO COCTOSIHUSI M  OCTaTOYHOTO pecypca
o0opy0BaHusl, OpraHu3aIus U odecrneueHue MpoGUIakKTUYeCKMX OCMOTPOB
U TEKYIIET0 peMOHTa 000PYIOBaHUS.

b) HaxoxnaeHue KoMIpomucca MEXAY pPa3IMUHBIMH  TPeOOBAHHUSIMHU
(CTOMMOCTBIO, KaU€CTBOM, 0€30MaCHOCTBIO U CPOKAMU HCIOJHEHUS) KaK MpU
JOJITOCPOYHOM, TaK M TPHU KPATKOCPOYHOM IUIAHWPOBAHUU W OMpEICTICHUE
paIoOHAIBHOTO PEIICHUSI.

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

I') OGyuenue u arrecraiys 00CIy>KHBAIOIIETO MePCOHaa CIIeIUATUCTOB.

39 Vkaxkute, KakWe 3aJadyd JIOJDKEH peliaTh CHelUaIucT B 00JacTu
«Opranuzanu  pajuOTEXHUYECKOT0 O0ECIeUeHUsl TOJETOB BO3IYIIHBIX
CyZIOB» B 00JIACTH HAYYHO-HCCIIEIOBATEIHCKOMN JCSITEIIbHOCTH.

A) TIlpoBepka TEXHHMUYECKOTO COCTOSIHUSI M  OCTAaTOYHOrO pecypca
o0opyI0BaHusI, OpraHu3aIus U obecrneueHrne MpoGUIakKTUIeCKMX OCMOTPOB
M TEKYIIETO PeMOHTa 000PYIOBAHMSI.

b) HaxoxnaeHue KoMIpoMucca MEXAY pa3IMYHBIMU  TPEOOBAHHMSIMU
(CTOMMOCTBIO, KaueCTBOM, 0€30MaCHOCTBIO U CPOKAMU HCTIOJHEHUS) KaK MpU
JOJITOCPOYHOM, TaK M TPHU KPATKOCPOYHOM IUIAHUPOBAHUU W OMpPEICICHUE
paIoOHaIBHOTO PEIICHUSI.

B) W3ydyenue TexHWYECKUX [aHHBIX, UX OOOOIICHHWE W CHUCTeMaTH3allus,
MPOBEICHHE HEOOXOAMMBIX PACUETOB C HCIOIH30BAHUEM COBPEMEHHBIX
CPEIICTB BBIYMCIUTEIBHON TEXHUKHU.

I') OGyuenue u arrecranus 00CITyKMBAIOIIETO MePCOHAIA CIICIIUATHUCTOB.

40 YkaxuTe, KaKue 3a/ladyd JIOJDKEH pellaTh CHEIUaInCT B obmactu «OpraHu3anuu
PaNOTEXHUYECKOTO 0OECIEeUeHHsI TI0JICTOB BO3AYIIHBIX CYIOBY» B OIPaHU3AIMOHHO-
YIPaBICHICCKOH JeTEIbHOCTH.



A) TlpoBepka TEXHHYECKOIO COCTOSHHUSI M OCTATOYHOIO pecypca 000pyIoBaHUS,
opranuzanusi u obecrieueHrue MpoPUIAKTHUYECKHUX OCMOTPOB U TEKYIIEr0 PEeMOHTa
0o0opyI0BaHUs.

b) Haxoxnenue koMnpomucca MeXIy pa3IudHbIMUA TPEOOBAHUAMH (CTOMMOCTHIO,
KayecTBOM, 0€30MacHOCThIO U CPOKAMHU MCIOJIHEHHUS) KaK MPHU JOJITOCPOYHOM, TaK
U MPU KPATKOCPOYHOM IIJIAHUPOBAHUU U OTIPEJICNICHNE PAIIMOHATIBHOTO PEIICHHUS.
B) MW3yuenne TeXHHMUYECKMX [@HHBIX, HMX O0OOOIIEHHWE U CHUCTEMaTHU3aIus,
IIPOBEJICHUE HEOOXOAMMBIX PACUYETOB C MCIOJIb30BAHMEM COBPEMEHHBIX CPENICTB
BBIUMCIUTENIbHON TEXHUKH.

I') OOyuenue u aTrecTanus 00CIY>KUBAIOILIETO MEPCOHAa CIIEIUATUCTOB.

9.5 Onucanue moka3artejieii 1 KpUTepueB OLEHUBAHUS KOMIETEHIUH Ha
Pa3JMYHBIX JTanax HuXx (GOopMHPOBAHMS, ONMCAHUE IIKAJ OLEHHBAHUS JJIA
0aJIbHO-PEITHHTOBOI OLIEHKH

XapakTepucTHKa IIKaJl OIICHUBAHUS MIPUBEICHA HUXKE!

1. Jlna oueHuBaHus cHOPMUPOBAHHOCTH KOMIETEHIIMI OO0yd4aromerocss Ha
WHTEPAKTUBHBIX JIGKIIMOHHBIX M TMPAKTHUYECKUX 3aHATUsAX ¢ mnomomisio BPC
UCIIOJIb3YETCsl METOJIMKA MPUBEICHHAS B HIDKECIIEYIOIIeH Tadmuie

Kpurepun [TokazaTenu OnurcaHye NIKajabl OLCHUBAHUS
3uHarth: 3HaeT OCHOBBI U 5 0amioB - 3acily’)KWBaeT CTYJEHT,
- OCHOBBI M OCOOCHHOCTH OCOOCHHOCTH IKCILTyaTall|u O0OHAPYKHUBIIAN BCECTOPOHHEE,
OKCIUTyaTallMy allapaTtypbl, | anmaparypbl, TOCTPOCHHOM Ha | CHCTEMaTHYeCKOoe 3HaHUE y4eOHOTro
MIOCTPOSHHOM Ha 0a3e 0a3e aHAJIOTO-TUCKPETHBIX U HPOrPaMMHOTO Mmarepuana,
AHAJIOTO-TUCKPETHBIX H(POBBIX CXEM. CaMOCTOSITEJIBHO ~ BBIMOJHUBIIHUIA
U(POBBIX CXEM. BCE peyCMOTPEHHBIE

NporpaMMoOi  3a/laHMs, TIIyOOKO
- IPUHIHAITBI 3HaeT MPUHIKTIBI YCBOMBILHMN OCHOBHYIO JIATEPATYPY
(YHKIIMOHUPOBAHUS (YHKIIMOHUPOBAHHS M SHAKOM C JIOTIONHHTEIBHOMN
MHKPOITPOILIECCOPHBIX U MHKPOITPOILIECCOPHBIX U JMTEpaTYpOli,  PEKOMEHI0BAHHOT
MPOrpaMMHUPYEMbIX pOrpaMMHUPYEMbIX NPOrpPaMMOii, aKTHBHO PaboTaBILIHii
JIOTMYECKUX YCTPOMCTB JOTUYECKHX YCTPOHUCTB Ha  NpaKTHYeCKMX  3aHATHAX
2
HPUMECHICMBIX B HPUMECHSACMBIX B MOKa3aBIINi CHCTEMAaTHYECKUI
Paaro3JIeKTPOHHOM PaIHO3IEKTPOHHOM XapakTep 3HAHMI TO TUCIHILTHHE,
obopynosatmy, obopynosanuy, _ | moctarouHerit juIs  JanbHeHmIeH
UCTIONb3YEMOM B HCTIOJTB3YEMOM B IPAKIAHCKOR | yueGrr a takike cOCOBHOCTH K HX
(v b
TPaX/IaHCKOM aBHALH aBualim, CaMOCTOATENLHOMY  TIOTIOJHEHHUIO,
OTBET  OTJHMYAETCS  TOYHOCTHIO
- OCHOBBI 1 OCOOCHHOCTH 3Haer OCHOBBI u
HCIIOJIb30BaHHBIX TEPMHHOB,
IKCILTyaTallly allapaTypbl, | OCOOCHHOCTH  SKCIUTyaTalluu
N N marepuai U3JIaraeTcst
MIOCTPOCHHOM Ha 0aze anmapaTypsl, MOCTPOSHHOW Ha
MIOCJIE/IOBATENHLHO U JIOTHYHO.
AHAJIOTO-TUCKPETHBIX U 0a3e aHAJIOrO-IUCKPETHBIX H
4 Gamma - 3acimyXKMBaeT CTYHAEHT,
1 pPOBBIX CXeM POBBIX CXeM o
OOHAPYKUBIIHIA J0CTaTOYHO
MOJTHOE 3HaHUE y4eOHO-




Kpurepun

IToxa3zaTenu

Onucanue MIKajbl OLICHUBAaHMs

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

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

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

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

Ymern:
- aHaIM3UPOBaTh paboTy, B
TOM YHCJIE CAMOCTOSITEIHHO

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

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

YCTPOMCTB.

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

JUCKPETHBIX 2JICMCHTOB JIJIA
CXEMOTEXHUYECKOI'O aHaIN3a
Panno3NEeKTPOHHBIX
YCTPOMCTB.

3JIEMEHTOB ISl
CXEMOTEXHUYECKOr0 aHaIu3a
Panno3IEKTPOHHBIX
YCTPOMCTB.

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

YMeer aHanuzupoBaTh padoTy,
B TOM YHCJIE CAMOCTOSTEIEHO
Y WHJVBHYAIBHO, OCHOBHBIX
y3J10B PaIN03IEKTPOHHON
anmnapaTtypsl IOCTPOEHHOU C

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

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

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

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

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

JONYIIEHHBIX MOTPEITHOCTEN

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

HE BBITIOJIHUBILIEMY
CaMOCTOSITETTFHO

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

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

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

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

A3bIKAMHU n

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

- MeToAaMM ompeneneHus | Bmageer METOJaMH

MECTa OTKa3a W BBIIBJICHUSA

OIMpeAcCICHUA MCECTa OTKa3a U

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

1 OGamn - Her oTBera (OTKa3 OT

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

OTKa3aBIICTO 3JICMCHTA BBISBJICHUA OTKa3aBUICTO

OJICMCHTA

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

HeynoBneTBOpUTENbHOM cllauell Kak 3a4eTa, Tak U 3a4eTa C OLICHKON CUUTAETCS
olleHKa MeHee 15 GamnoB. [Ipu HEyJOBIETBOPUTENHHOM ClIaue 3a4yeTa M 3adera C
OLICHKOM WJIM HEABKE 110 HEYBAXKUTEJIbHOW MPUUYMHE KAK 3a4eTa U 3a4eTa C OLECHKOU
AK3aMEHAIMOHHAs COCTABIISIONIAsl MPUPABHUBAETCS K HYJII0. B 3TOM ciiydae cTyAeHT
B yctaHoBiieHHOM B CIIOI'Y I'A mopsinke 00si3aH nepeciarh 3a4er.

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

OTBeTHI HA BOMPOCHI OUJIETA MO pe3yJibTaTaM ceMecTpa (MU BCel TUCIUIUIMHBI
JUIS1 DK3aMEHAa) OLIEHUBAIOTCS CIEAYIOIIUM 00pa3oMm:

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

— 2 6anna: HET YAOBJIETBOPUTEIHHOTO OTBETa Ha BOMPOC, IEMOHCTPAIIHS
dbparMeHTapHbIX 3HAaHUW B paMKax 00pa3OBaTENBHOTO CTaHIApTa, HE3HAHUE
JIEKIIMOHHOTO MaTepuarna;

— 3 o6anna: HET YIOBICTBOPUTEITHLHOTO OTBETAa Ha BOMPOC, MHOTO
HaBOJIAIIMX BOMPOCOB, OTCYTCTBUE OTBETOB IO OCHOBHBIM IOJOKEHUSIM BOIIPOCA,
HE3HaHHE JIEKIIMOHHOT'0 MaTepuara;

— 4 6anna: OTBET yIOBJIETBOPUTEIIHHBIN, OILICHUBACTCS KaK MUHUMAJIBHO
HEOOXOJMMbIC 3HAHUS 10 BOMPOCY, MPHU ATOM IOKA3aHO XOTS Obl MUHUMAJIBHOE
3HaHME BCEX pa3JleJIOB BOIpOca B Mpejenax JIEKIMOHHOro martepuana. [lpu stom
CTYJICHTOM  J€MOHCTPUPYETCS  JOCTaTOYHBI O0BEeM 3HAaHUH B  paMKax
00pa30BaTeIbHOTO CTAHAAPTA;

— 5 6annos: OTBET YJOBJIETBOPUTEIbHBIN, TOCTATOYHbIE 3HAHUS B 00ObEME
y4eOHON TpOrpaMMbl, OPUEHTHUPOBAHHBIC HA BOCHPOW3BEACHHUE; HCIOJIH30BAHME



HAay4YHOW (TE€XHUYECKOW) TEPMHUHOJIOTUHU, CTHJIMCTUYECKH TPAMOTHOE, JIOTUYECKU
MIPABUJIBHOE M3JI0’KEHUE OTBETA HA BOIIPOCHI, YMEHHE JI€NIATh BBIBOBI,

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

— [ 6annos: OTBET  XOpPOUIMH, HO  CTYJIEHT JIEMOHCTPHUPYET
CUCTEMATU3UPOBAHHbIE, TIIyOOKHE U TIOJHBIE 3HAHUS O BCEM pasjeiaM y4eOHOU
MPOTrpaMMbl, HO TPEOOBAIKNCH HABOIAIINE BOTIPOCHI;

— 8 b6annos: OTBET XOPOIIH, OTBETOM JIOCTATOYHO OXBAY€HBI BCE pa3ieibl
BOIPOCA, €AMHUYHBIE HABOJSIINE BOIMPOCHI, CTYACHT IEMOHCTPUPYET CIOCOOHOCTH
CaMOCTOSATEILHO PeIIaTh CIOXKHBIC MPOOJIEMBI B paMKaxX YYeOHOU MTPOTPaMMBbI;

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

— 10 6annos: OTBET HAa BOIPOC IMOJHBIA, HE OBUIO HEOOXOIUMOCTH B
JIOTIOJIHUTEIIbHBIX (HaBOIAIIUX BOIIPOCax); CTYZIEHT MOKa3bIBAET
CUCTEMATU3UPOBAHHbIE, TIIyOOKHE W TIOJHBIC 3HAHHUS IO BCEM pasjeiaM y4eOHOU
MPOrpaMMbl, CaMOCTOSITEJIbHO W TBOPUYECKH pEIIAeT CJIOXKHBIE TPOoOJIeMbl B
HECTaHJapTHON CUTYyallMM B paMKaxX y4eOHON MPOrpaMmbl, a TaKKe JEMOHCTPUPYET
3HAHMS 10 TTPOOJIEMaM, BBIXOISIINM 32 €€ MPE/IeIbl.

3.Penienue sk3aMeHAIMOHHOM 33/]a4i OLEHUBACTCS CICAYIOIIMM 00pa3oM:

— 10 6annos: 3amanme BemMoigHeHOo Ha 91-100 %, pemeHue W OTBET
aKKypaTHO OGOpPMIICHBI, BBIBOJBI OOOCHOBAHBI, JaHA TIPABWJIbHAS W TIOJIHAS
WHTEPIPETANNS BBIBOJOB, CTYJICHT apryMEHTHPOBAHHO OOOCHOBBIBAET CBOIO TOYKY
3pCHHUS, YBEPCHHO W NIPABUJIHBHO OTBEYAET HA BOIPOCHI MPETIO1aBaATEIS;

— 9 6annos: 3ananue BoioaHEHO Ha 86-90 %, pemieHne u OTBET aKKypaTHO
oopMIICHBI, BBIBOJIbI OOOCHOBAHBI, JaHA TMPaBWIbHAS W TIOJHAS WHTEPIpETAIUs
BBIBOJIOB, CTYIEHT apryMEHTHPOBAHHO OOOCHOBBIBAE€T CBOIO TOYKY 3pEHHS,
NPaBUJIHHO OTBEYAET HA BOTPOCHI MPETIOIaBATES;

— &8 bannos: 3ananue BbINoMHEHO HA 81-85 %, X0/ perieHus: mpaBUIIbHBIH,
HE3HAUUTENIbHBIC MOTPEIIHOCTH B O(OPMIICHWH; TpaBWIbHAs, HO HE TIOJHAs
UHTEPIpETaNrs BBIBOAOB, CTYIEHT JaeT NpaBWIbHbIE, HO HE TOJHBIC OTBETHl Ha
BOIIPOCHI IPETIOIaBaTellsl, HCIIBITHIBAET HEKOTOPBIC 3aTPyIHEHHS] B MHTEPIPETAINH
TIOJTYYCHHBIX BBIBOJIOB;

— 7 bannos: 3ananue BbinojiHeHO Ha 74-80 %, X0 peuieHust npaBUIbHbIN,
3HAYHUTEIBHBIC TOTPENIHOCTH B O(GOPMIICHWH; TpaBWIbHAs, HO HE TIOJHAs
WHTEPIPETAINS BBIBOAOB, CTYICHT JacT MPABUIBbHBIC, HO HE TOJHBIC OTBETHI Ha
BOMPOCHI  TIpENOJaBaTelsi,  HMCIBITHIBACT  ONpPEICIICHHBIC  3aTPYIAHCHUS B
WUHTEPIPETAIIMU TIOTYICHHBIX BBIBOIOB;

— 6 oOannog: 3aJaHu€ BBINOJHEHO 66-75%, mTOAXOA K PEHICHUIO
NPaBUIbHBIN, €CTh OIMMOKH, O(OPMIICHHE C HE3HAUYUTEILHBIMU MOTPEUTHOCTIMH,
HETIOJTHAsT MHTEPIIPETAlnsl BBIBOJOB, HE BCE OTBETHI Ha BOIPOCHI MPEIOJABATEINS
NpaBUJIbHEIE, HE CIIOCOOCH MHTEPIPETHPOBATH NOTYICHHBIC BHIBOIBL;

— 5 6annos: 3amaHue BHIONHEHO Ha 60-65 %, moaxom K pelIeHHIo
NPaBUIbHBIN, €CTh OIIMOKHM, 3HAYUTENFHBIC IMOTPEITHOCTH TPU OQPOPMIICHHUH, HE



MOJIHASE MHTEPIPETAIs BBIBOJIOB, HE BCE OTBETHI HA BOMPOCHI TPEMOABATEIIS
MpaBWIbHBIC, HE CIIOCOOCH HHTEPIIPETUPOBATH MOTYUYCHHBIC BBIBOJIBI;

— 4 o6anna: 3agaHue BBITIONHEHO Ha 55-59 %, moaxon K peIIeHHUIo
MPaBWIbHBIA, €CTh OIMMOKH, 3HAYWUTEJbHBIC MOTPENTHOCTH MpU OGOPMIICHUHU, HE
MOJTHAsE WHTEPNpETaIusl BBIBOJOB, HE BCE OTBEThI Ha BOIMPOCHI IMperojaBaTes
MpaBWIbHBIC, HE CIIOCOOCH HHTEPIIPETUPOBATH MOTYUYCHHBIC BBIBOJIBI;

— 3 6anna: 3anaHue BBITIONHEHO Ha 41-54 %, peleHue conep uT rpyobie
OmMOKHA, HEaKKypaTHOe oQopMicHHE paldOThl, HEMpPABWIbHAS HWHTEPIPETAIUS
BBIBOJIOB, CTY/ICHT JIa€T HEMPABUIIHLHBIC OTBETHI HA BOMPOCHI MTPETIOIaBaATEIS;

— 2 6anna: 3apanue BeimoiHeHO Ha 20-40 %, pemieHne conepKuT rpyonie
OIIMOKHU, HEakKypaTHoe oQopmiieHHe pabOThl, BBIBOABI OTCYTCTBYIOT, HE MOKET
MIPOKOMMEHTHPOBATH XOJI PEIICHUS 3a/1a4H, TaeT HEMPABWIBHBIE OTBETHI Ha BOIIPOCHI
MIPETIOIaBaATEIIs;

— 1 6ann: 3amaHue BHITIOIHEHO MeHee, yeM Ha 20 %, pemieHue CoaepKuT
rpyoble OMMOKH, CTYJCHT HE MOXKET MPOKOMMEHTHUPOBATh XOJ PEIICHUS 3a]auu, He
crioco6eH chopMyIMpOBaTh BBIBOJIBI 11O pabdoTe.

9.6 TunoBbIe KOHTPOJIbHBIC 3aJAHUA AJd IMMPOBCACHUA TCKYILIECI0 KOHTPOJIA
H HpOMe)KyTOqHOﬁ aTTreCcTallum 1o uToramM OﬁyquI/IH o JUCIMILIMHE

HepequL THIIOBBIX BOIIPOCOB VISl TEKYIIEI0 KOHTPOJIA

5 cemecTp

1 OnepauuoHHBIE YCWIHTENIH YCTPOMCTBO W NpuHUMN neuctBusA. Jlaiite
ONpENEIICHNE OINEPAlMOHHOMY YCWIMTENH. llepeuncnure ero CBOWCTBA, YKaXKWTE
o0lacTh TMPUMEHEHHUS M OCOOCHHOCTH OJKCIUTyatanuu. M3o00pa3ute ycClIoOBHOE
rpaduueckoe 0003HAUCHUE OMEPANMOHHOTO YCWIMTENSI U PACKPOWUTE CMBICT
o0o3HaueHui Ha HeM. PackpoiiTe 0COOCHHOCTh MUTAHUS OMEPAIMOHHOTO YCHIIUTENS
U YKOKUTE TpeleTbHbIC 3HaUeHUs Benu4rH. [losicHuTe, B 4eM COCTOUT OCOOCHHOCTh
DKCIUTyaTallMu ONEPALMOHHBIX YCUJIUTEIEH.

2. OCHOBHBIE IKCITYaTallMIOHHO-TEXHUYECKUE XapaKTEPUCTUKU ONEPALMOHHBIX
ycunurener.  Packpoulte  NOHATHE  CIEOYIOIIMX  OCHOBHBIX  XapaKTEPUCTHUK
OTIEPAITUOHHOTO  YCUJIUTENSA: KOA(DPUIMEHT YCWICHHUS, 4YacTOTHAs KOPPEKLHUs,
BXOJIHO€ COIPOTHUBJIEHUE, BBIXOJHOE COMPOTUBICHUE, PA3HOCTh BXOJHBIX TOKOB,
HaNpsHKEHUE CMEIICHUS, CKOPOCTh HAPACTAHUS BBIXOJTHOTO HANPSHKEHUS. Y KQXKUTE, B
KaKUX CIy4asiX KaXKJblid U3 MEPEUUCICHHBIX MapaMeTPOB ONEPAIMOHHOTO YCUIUTENS
OKa3bIBa€T CYIIECTBEHHOE BJIMSHUE Ha PabOTOCHOCOOHOCTh ABUALIMOHHOTO
Paao3JEKTPOHHOTO 000PYI0BAHHUS.

3. CxemMOTeXHHMKa ONEpPAlMOHHBIX ycuiauTenaed. ba3oBble  BKIIOYEHUS
OTIEPAIMOHHBIX YCUJIUTENCH, OCOOEHHOCTHM WX OJKCIuTyaTanuu. HWHBepTupyromui
YCUJIUTENb HA  OINEpPAlMOHHOM  ycwiuTene. Hadeprure  NpUHIMITHAIBHYIO
AIEKTPUYECKYI0 CXEMY, MOSICHUTE HA3HAYEHUE OJJIEMEHTOB, OMNUIIWTE IPUHIIUIT
paboOThI, MOKAXKUTE MyTH MPOTEKAHUS TOKOB, 3aMUIINTE MATEMATUUYECKOE BhIPAKEHUE
JUISL TEOPETHUYECKOro pacueta koddduunenrta ycunenus. [lepeuncnnre 10cToMHCTBA



U HEJOCTaTKM HWHBEPTHUPYIOIIETO YCHINTENS. YKaXuTe 00JacTh MHPUMEHEHUs u
0COOEHHOCTH dKCILTyaTaIUu.

4 CxeMOTexXHHMKA OMNEpalMOHHBIX ycwiurtened. ba3zoBeie  BKIIOUEHUS
OTEpPAllMOHHBIX YCUJIUTENEH, 0COOCHHOCTU HMX 3KCIuTyaTauuu. HewmHBepTupyroumi
YCWINTENIb Ha  ONEpAallMOHHOM  ycuiuTene. Hadeprure NpUHIMIHAIBHYIO
AIEKTPUUECKYIO CXEMYy, MOSICHUTE Ha3HAYEHUE DJIEMEHTOB, OMMIIUTE MPUHIIUIL
paboThl, MOKAXKUTE MYTH MPOTEKAHUS TOKOB, 3aMUIIUTE MATEMATHUYECKOE BhIPAKEHUE
JUISL TEOPETUYECKOro pacueta koddduunenta ycunenus. [lepeuncianre 10cTOMHCTBA
U HEJIOCTAaTKH HEMHWHBEPTHUPYIOIIETO YCHIUTENS. YKaXUTe 00JacTh MPUMEHEHHS U
0COOEHHOCTH JKCILTyaTaluu.

5 MHUarerparop Ha omepanuoHHOM ycunutene. [losicHuTe  OCHOBHOE
GyHKIIMOHATBPHOE Ha3HaueHHEe WHTerparopa. HadepTutre cxemy 3IEKTPUUECKYIO
NPUHIUNIMATBHYIO, OTIUIIIUTE Ha3HAUYECHUE DJIEMEHTOB U HAUEPTUTE CUTHAI HA BBIXOJIE
CXeMbl IIpM 3aJaHHOM CHUrHaje Ha ee Bxoje. [lpuBeautre OCHOBHBIE
HKCIUTYaTaIlMOHHO-TEXHUYECKHE XapaKTEepPUCTUKU OIUCHIBAEMOM CXEMBI.
[lepeuncnure TOCTOMHCTBA M HEAOCTAaTKU CXEMbl MHTErpaTOpa Ha ONEPALlMOHHOM
YCUJIUTENE IO CPaBHEHHUIO CO CXEMOM HMHTErparopa Ha IAacCUBHBIX JJIEMEHTaXx.
Vkaxute, B KaKUX paJUOTEXHUYECKUX CUCTEMaxX TIpaXkIaHCKOH aBHALUU
IPUMEHSIOTCSI UHTEIPAaTOPhl Ha ONEPALIMOHHBIX YCUIIUTEISX.

6 OyHKUHMOHAJIBHBIE JIEMEHTHl U YCTPOICTBA HA ONEPALMOHHBIX YCUIIUTEISX.
WurterpupoBanue u quddepenurponanue. IlosicHuTe npuHIMN paboThl HHTErpaTOpA.
HauepTuTe mpUHIMIUATBHYIO JEKTpHUECKy0 cxeMy RC-uHTerpatopa u MosICHUTE
OpUHLOUN ee paboTel. HadepTuTe MNpPHHIMNHUATIBHYIO JJIEKTPUUYECKYIO CXEMY
WHTETpaTopa Ha OIEpaIliOHHOM YCHIIWTENE, TOSICHUTE Ha3HA4YCHHE OJIIEMEHTOB,
ONUIINTE TPUHIUN pPaOOTHI, YKWKWATE MyTH TMPOTEKaHUS TOKOB. 3alHIINATE
MaTeMaTHYeCKUe BBIpAXEHUS s TepenaToyHol  (QYyHKIMU  MHTErparopa.
[lepeuncnure JOCTOMHCTBA M HEAOCTAaTKH, YKaXUTE€ OCOOEHHOCTH 3KCIUTyaTalluu
pPasivodJIEKTPOHHOTO 000PYI0OBAaHUS C UHTEIPATOPAMHU CUTHAJIOB.

7 OYHKUHMOHAIBHBIEC DJIEMEHTHl U YCTPOMCTBA HA ONEPALMOHHBIX YCUIIUTEIISIX.
WUnrterpupoBanne u  auddepenmuponanue. [loscHure mpuHIMOD  pabOTHI
muddepennraropa. HadepTuTe nNpUHIMNHATBHYIO JJIeKTpuueckyro cxemy RC-
muddepeHnraropa u MOSICHUTE MPUHIIMI €€ padoThl. HauepTure mpuHIMIHUATIBHYIO
AIIEKTPUYECKYI0 cxeMy nuddepeHaTopa Ha ONepalluOHHOM yCUIIUTENE, OSICHUTE
Ha3HAYCHHUE DSJICMEHTOB, OMMIIUTE TPUHIUI PaOOTHI, YKOKUTE MYTH MPOTEKAHUS
TOKOB. 3amuIINTe MaTEMaTHUYECKHE BBIPAKEHUS Ui TEPEAaTOYHON (QYHKIHH
mupdepenunaropa. Ilepeuncnaure  AOCTOMHCTBA W HEJOCTATKH,  YKaXHUTeE
O0COOEHHOCTH AKCILTyaTal|H PaZvodIEKTPOHHOTO o0opymoBaHUs C
nuddepeHaTropaMu CUTHAIOB.

8 AHaJNOroBbIE KOMITAPATOPHI. Y CTPOMCTBO U MPUHIIUI AEHCTBHS KOMIIAPATOPOB
HanpspkeHus.  JlaiiTe ompenereHHe  aHAJIOrOBOMY — KOMIIApaTtopy.  3amUIINTe
MaTEeMaTHYECKyl0 MOJieib, ONHUCHIBAIOIIYI0 MPUHLHUI JACHCTBHUS aHAJIOTOBOTO
koMmmapatopa. WM3o0Opasute ycioBHoe rpaduyeckoe 0003HAUYCHHE aHAJIOTOBOTO
Komnaparopa. HauepTuTe ymnpomeHHYIO CTPYKTYpHYIO OJJIEKTPUYECKYIO CXEMY
KoMIaparopa HarpspkeHus. ONUIIUTe 3HAYEHHE SJIEMEHTOB M MOSCHUTE MPHHIIUIL
paboThl. YKaXuTe JOCTOMHCTBA U HEJOCTATKU aHAJIOTOBBIX KOMITAPATOPOB.



9 AmnanoroBeie kommnaparopbl. Kiaccudukamuss ¥ HpUMEHEHHE aHaJIOTOBBIX
KoMIiapaTopoB. [IpuBenure Kpartkyro KiacCU(PHUKALUIO aHAJIOTOBBIX KOMIIApaToOpoB
MPUMEHSEMbIX B AaBUAIIMOHHOM PpagUuO3JIEKTPOHHOM oOopyaoBanuu. IlpuBenure
BAPUAHTHl TNPUHUUIHAIBHBIX JJIEKTPUYECKHX CXEM, B KOTOPBIX HCHOJB3YKOTCS
aHaJIoroBble KoMIapaTopbl. ONMUIIUTE NPUHIUIT pabOThl OJTHOM U3 CXEM, MOSCHUTE
Ha3HAYEHUE JJIEMEHTOB, BXOIAIINX B Hee. [lepeuncianTe 10CTOMHCTBA U HEJOCTATKH
CXEMBI.

10 AHaJIOrOBBIE KOMIIapaTophl. OKCIUTyaTalMOHHO-TEXHUYECKUE
XapaKTEPUCTHKN AHAJIIOTOBBIX KOMIIAPaTOpOB. PacKpoilTe MOHATHE CIETYIONINX
OCHOBHBIX XapaKTEPUCTUK aHAJIOIOBBIX KOMIIAPATOPOB: CONPOTUBIIEHUE B OTKPBITOM,
BKJIIFOYEHHOM  COCTOSIHUM, TOK YT€YKM KaHajla, OBICTPOJEHCTBHE, BpEMs
NEPEKITIOYEHUsI, HOMHUHAJIbHBIE 3HAUEHHUA  MNUTAOMIMX  HANOpsDKEHWH,  TOK
NOTpeONeHUsl, MAaKCUMaJIbHO JOMYCTUMOE 3HAUY€HHE TOKAa Yepe3 KOMMYTATop,
JMana3oH JOMYyCTUMbIX 3HaYEHUI BXOJHOTO (BBIXOJAHOIO) HAMPSIKEHUS. Y KaXUTE, B
KAKUX CIy4asx KaXKIbli U3 IEPEUYUCIICHHBIX [TapaMETPOB aHAJIOIOBOI0 KOMMYTaTOpa
OKa3bplBa€T CYUIECTBEHHOE BIMAHHE Ha PpabOTOCHOCOOHOCTh ABHUALMOHHOIO
PaZMORIIEKTPOHHOTO 00OPY1I0BaHUSI.

11 AHanoroBble KIIIOYM. AHAJIOrOBbIE KJIIOYM Ha IIOJIEBBIX TPaH3UCTOpaXx.
[losicauTe, U1  4Yero  NPUMEHSAIOTCS  AHAJOroBble  Kiaroud.  Hauepture
NPUHIUIUAIBHYIO 3JEKTPUYECKYKD CXEMY aHAJIOTOBOIO KJIOYa Ha II0JIEBOM
TpaH3UCTOpE JII0O0U CTPYKTYphl. [losicHuTe Ppuznyeckre npouecchbl, IPOTEKAOUIUE B
CXEeME B MOMEHT IMEPEKIIOYEHUs. YKaXKUTE MyTH NpoTekaHus Toka. llpuBenure
OCHOBHBIE  JKCIUTyaTallAOHHO-TEXHUYECKHE  XapaKTePUCTUKH  TEPEUUCIIHTE
JIOCTOMHCTBA U HEJTOCTATKHU.

12 Anamoroeie  kmoun. [IpocTeifimme aHaANMOrOBBIE KOMMYTATOpPhl  Ha
MHTErpalibHbIX MHKpocxeMax. llosicHuTe, s 4ero MPUMEHSIOTCS aHaJIOrOBbIC
KoMMmyTaTopbl. M3o0pasute ycimoBHOe rpadudeckoe 0003HAYCHHE MHUHUMYM JBYX
TUIIOB AHAJOTOBBIX KOMMYTaTOPOB Ha MHTETPalbHBIX MHUKpocxemax. Onummre
npuHLOUN paboThl Jr0boro u3 HuX. [lepeuncnure OCHOBHBIE 3KCIUTyaTallMOHHO-
TEXHUYECKME MapaMeTpbl  AHAJOTOBBIX KOMMYTAaTOPOB Ha  HMHTErPAJIBHBIX
Mukpocxemax. Ilepeuncnure AOCTOMHCTBA M HENOCTATKH. YKaXKUTE OCOOEHHOCTU
aBUAIMOHHOTO  PaJMORJIEKTPOHHOTO  O0OOpYyJIOBaHMs, B  COCTaBE KOTOPOTO
UCITOJIB3YFOTCSI aHAJIOTOBBIE KOMMYTATOPBI.

13 Ananoro-uudpossie npeodpazoBatenu. [losicHuTe, A1 4ero UCHOJIb3YIOTCS
aHanoro-undposeie mnpeoOpa3zoBarenu. [lepeunciure U packpoilTe OCHOBHBIE
XapAKTEPUCTUKHU aHaJIoro-1U(PPOBHIX npeobdpazoBaresne. Hauepture
MPUHIUIMHATBHYIO 3JIEKTPUUECKYI0 CXEeMY aHaJIoro-1u@poBoro mpeodpazoBaTes ¢
napajjiebHbIM IpeoOpa3zoBaHueM. PackpoilTe Ha3HaueHHUE 3JIEMEHTOB, MPUBEINUTE
OCHOBHbBIE MAaTEMATUYECKHUE BBIPAXKEHUS U ONMUIIUTE NpUHIUNI paOoThl. [lepeuncnure
JIOCTOMHCTBA U HEJTOCTATKHU.

14 Ananoro-mudpossie npeodpazoBarenu. [losicHUTE A1 4ero MCHOIB3YIOTCS
aHanoro-uudpossle npeoOpazoBatenu. Ilepeunciaure u packpoiiTe OCHOBHbBIC
XapaKTepUCTHKU aHaIoro-uu@poBbIx mpeodpaszoBateneil. HauepTute cTpyKTypHYIO
AIIEKTPUYECKYIO CXeMY aHAJIOTO-IIU(PPOBOro Mpeodpa3oBaTess ¢ MOCIeA0BATEIbHBIM
npeoOpaszoBareneM. PackpoiiTe Ha3Hau€HHE OCHOBHBIX BJEMEHTOB CTPYKTYpPHOMU



CXEMbI U ONUIIUTE NpUHIUT paboThl. [lepeuncianTe TOCTOMHCTBA U HEAOCTATKU.

15 Iudpo-ananorossie mpeodpazoBatenu. [losicHuTe Ha3HAUECHUE, IEPEUUCITUTE
U PAaCKpONTE OCHOBHBIE XapaKTEPUCTHKH aHAIOTO-UU(POBBIX MpeoOpa3zoBaTeieil.
[TosicauTe mpuHIMI TpeoOpa3oBaHus MUGPOBBIX CUTHAIOB B aHAJIOTOBBIE, 3AMUIINTE
MaTEMaTUYECKUE BBIPAKEHUS TOSICHSIONIME MPUHIUI paboThl. YKaXKHUTE THUIIbI
aBUALIMOHHOTO PATUO3JIEKTPOHHOTO 00O0pyAoBaHUsl (OOPTOBOIO WM HA3EMHOIO), B
KOTOPOM UCIOJIb3YIOTCS ITU(PO-aHATIOTOBBIE IPE0OPA30OBATEINH.

16 Hudpo-ananorossie mpeodpaszoparenu. [loscHuTe Ha3HAYCHHE, IEPEUNUCTUTE
U PacKpoWTe OCHOBHBIE XapaKTEPUCTHUKU aHAJOro-IU(POBBIX IMpeoOpa3oBaTemneil.
HaueptuTe mnpUHIMIHMATBHYIO  3JEKTPUUYECKYI0 CXeMy LH(pO-aHaTIOroBOTO
npeoOpa3oBaTeisi C BECOBOW pe3UCTUBHOW MaTpuieid. [losicHUTe Ha3HaYeHUe
3JIEMEHTOB, OMUIIKUTE MPUHIUT paboThl. [lepedncanTe TOCTOMHCTBA U HEAOCTATKH.

17 ludpo-ananoroseie nmpeodpazoBaTenu. [loscHuTe Ha3HaYeHUE, TEPEUUCIIUTE
U PacKpoWTe OCHOBHBIE XapaKTEPUCTHUKU aHAJOro-LIU(POBBIX IMpeoOpa3oBaTeseil.
HaueptuTe mNpUHIMIMAIBHYIO  3JIEKTPUYECKYI0 CXeMy  LH(pO-aHAIOroBOro
npeoOpazoBarensi ¢ pesuctuBHoi Matpuieit (R-2R). Tlosicaute HaszHaueHue
3JIEMEHTOB, ONUIINWTE IPUHLHUI paboThl. [lepeuncanTe 10CTOMHCTBA U HEJOCTATKH.

18 IIpencraBnenue yucesn B HUPpoBOil 31ekTpoHUKE. [loscHUTE B 4eM COCTOUT
CYTh JJBOMYHOT'O KOJUPOBAHUS. 3alHILNTE MTOJIUHOM, ONUCHIBAIOIIMM JIF000€ YHUCIIO B
aroboi cucteme cumcienus. llpencrasnenue uucen B ¢popMe ¢ (PUKCUPOBAHHON U
riaBaromield 3anstoil. IlepeuncianTe AOCTOMHCTBA M HENOCTAaTKU KaXJI0H (HOpMBI
npeacTaBieHus yucen. ONHUIINTE aJITOPUTM, C TMOMOIIBI0 KOTOPOTO OCYIIECTBIISET
npejcTaBiieHus ynces B opmare ¢ miaBaromieid 3anarod. [loscHuTe, B KakoM THUIIE
ABUAIIMOHHOTO  PATUOdIEKTPOHHOTO OOOpYIOBaHUS HCIHOJB3YIOTCS YHCHA C
(UMKCUpPOBAHHOM, a B KAKOM C IJIaBaIOILEH 3aMsITOM.

19 IIpencraBnenue yrcen B uppoBoi d1ekTpoHuke. CTaHIapT MPEACTaBICHUS
gyucen ¢ miaBarorei 3angtoi IEEE 754. [loscauTe, 1715 KaKuX IMEJIeH UCIIOIb3yeTCs
cranaapt |EEE 754, xakue Buabpl mpejcTaBiICHUS YHCEN C TUIABAIOIIEH 3amsiToOu
paccMaTpHUBAIOTCSI B CTaHAapTe, TMOPSJAOK TMPEJACTABICHUS YHUCEN «Tyaa» W
«00paTHO», TOPSAIOK OKpYyIJIeHUus uucenl B (opmare C IUIaBaloIIel 3arsTou.
[lepeuncnure U pacKkpoiTe OCHOBHBIE MOOXKeHus cTanaapta |IEEE 754,

20 O6mwme cBeaeHuss o0 (PyHKIUAX anreOpbl JOrukd. OYHKIUH U OMNEpaluu.
JlaliTe TOHSATHE CIEAYIONIMM TMOHSATHUAM aireOphl JIOTUKHW: TaOJuIla WCTUHHOCTH,
byHKIMSA, omeparop, Jormueckas (GYHKIUS OJHOW TEepPEeMEHHOH, JIOTHYeCcKas
GyHKIUS ABYX TEPEMEHHBIX, JIOTHUecKas (PyHKIHS TpeX MEePEeMEHHBI, JIOTUYECKUE
aJIeMeHTHI. Packpoiite u 3anmuImTe OCHOBHBIE (DYHKIIMH ajareOphl JIOTUKH.

21 OcHOBHBIE 3aKOHBI W TpaBuiia anreOpbl JOTUKU. Packpoiite, 3amummTe U
JNOKQKHUTE  CIEAYIOIIWe  3aKOHbI  aiareOpbl  JIOTUKH:  KOMMYTAaTHBHOCTH,
acCOIMaTUBHOCTH, TUCTPUOYTUBHOCTH, UJIEMIIOTEHTHOCTH, OTPHIIAHUS,
JIBOMCTBEHHOCTH.

22 OcHOBHBIE 3aKOHBI W TpaBWJIa anreOphl JIOTHMKU. Packpoiite, 3amummre u
IpeJICTaBbTE B BHUJI€ KOHEUHBIX IIU(PPOBBIX YCTPOMCTB ClEIyIOIINE MpaBuia alreOpsl
JIOTUKU: CBEPTKH, TOJHOTO CKJIEUBAHUS, HEIMOJHOro ckieuBanus, llopemkoro,
orepanuii ¢ KOHCTaHTaMH. PaboTy Kakaoro u3 HMU(PPOBBIX YCTPOWCTB MOSICHUTE C
MOMOIIbIO TaOIHI] HCTUHHOCTH.



23 OCHOBHbBIE 3aKOHBI M TMpaBuja anreOpel Joruku. [laiiTe KpaTkyro
XapaKTEPUCTUKY U NEPEUUCIUTE OCHOBHBIE OTJIMYUS CIEIYIOIIMUX alredpandeckux
cucteM: anreopsl JKerankuna, anredps! Llleddepa, anredpsr [Mupca. Ykaxure, kakas
U3 TPUBEICHHBIX alreOpanvyeckux CHUCTEM HaubOosee MNpeAroYTUTENbHA IS
UCIIOJIb30BaHUs B aBUALMOHHOM PaJHO3IEKTPOHHOM 000pY/0BaHUU U IIOYEMY.

24 IlepexitouaTesbHble (PYHKIIMM U UX KAHOHUYECKHE (POPMBL. DJIEMEHTapHbIE
KOHBIOHKIIMM M JWU3BIOHKIMM. JlaTe IOHATHE KOHBIOHKLIMU M JIHU3BIOHKIIMM.
PackpoiiTe TepMHH «KOHCTUTyeHTa». llosgcHUTE HEOOXOAMMOCTh HNPUMEHEHUS
DJIEMEHTAPHBIX KOHBIOHKIMW W JIW3bIOHKUMW. [lepeumcioure nQOCTOMHCTBA OT
NPUMEHEHHS OTIMCAHHBIX BbIIIE (QYHKITHI.

25 Kanonnueckue ¢opMbl mepexmodarenbHbix  pyHkuuid. CoBeplieHHas
JTU3BIOHKTUBHAS (opMa MpEACTABICHUS MepeKItoYareabHol (QyHkuuu. Onummre
MpPaBWIO TEepexo/ia OT TaOJU4YHON (HOPMBI 3aMKCcH MEPEKIIYaTeIbHON (YHKIIUU K
COBEpLICHHOM JM3bIOHKTUBHOW (¢opme. IlpuBenute mnpumep 3¢PEPEKTUBHOTO
MCIIOJIb30BaHUs COBEPIICHHON JU3BIOHKTUBHON HOpMabHON (hOPMBI IPECTABICHUS
nepeKioyaTenbHol pyHkuuu. Hauepture npuHIMINAIBHYIO AIEKTPUYECKYIO CXEMY
(G pPOBOro yCTPOUCTBA.

26 Kanonnueckue (opmbl mnepekimtouareabHbix  (yHkmil. CoBeplieHHas
KOHBIOHKTHBHAsl (opma MpeICTaBICHUS MepeKiIovareabHol (pyHkuuu. Onumwure
IPaBWIO IMepexoAa OT TaOIMYHOM (OpMBI 3amucH MEpeKIoYaTeNbHON (QYHKUINU K
COBEpILIEHHON KOHBIOHKTHBHOW (opme. I[lpuBenure mnpumep >PPeKTUBHOTO
WCITOJIb30BAHUS COBEPILICHHON KOHBIOHKTUBHON HOPMaJIbHOM (POPMBI MPEICTABIECHUS
nepexsoyaTenbHol GyHKund. HauepTure NpuHUUNHATIBHYIO SJIEKTPUUYECKYIO CXEMY
udpoBoro ycrpoicraa.

27 O0mme TOHATHSA O MHUHUMH3ALMU  TEPEKIIoYaTeTbHON  (QYHKIUH.
CkiierBaHUE COCEIHMX CJIAraéMbIX. 3alUIIUTE MEPEKII0YATENbHYI0 PYHKIUIO ABYX
NIEPEMEHHBIX W TPUMEHSASI K HEW OIepaluio CKJIEMBAHUS COCEOHUX CJIaraéMbIX
ynpoctute ee. HauepTuTe NPUHUMOUANBHYIO AJIEKTPUYECKYIO CXEMYy IO
NEePEKIII0YaTeIbHON (PYHKIIMH 10 TPUMEHEHMSI ONIEpaliiy U MOCIIE.

28 O6mue TOHATHS O MHUHUMH3AIUMU  TEPEKItoYaTeIbHOM  (YHKIIUU.
MunuMu3anuss nepeKiIrovaTeIbHOW (DYHKIIMM MOCPEACTBOM JuarpamMmbl  Beitua-
Kapno. 3anumuTe nepekitoyaTesibHy0 (YHKIUIO TPEX MEPEMEHHBIX U MPUMEHSS K
HEW Olepalui0 MHUHUMHU3ALMH IOCPEICTBOM AauarpaMmmbl Beluda ympocture ee.
Hayepture mnNpUHUMNHAIBHYIO SJEKTPUYECKYIO CXEMy M0 NEepeKIoYaTeIbHON
(GyHKUIMU 10 TPUMEHEHHUsI OTlepaluu 1 MocJe.

29 O6mue TOHATHS O MHUHUMH3ALUU  [EPEKIIoYaTeIbHOM  (QYHKIHUU.
MuHuMu3aUsT TOJHOCTBIO  ONPENENEHHBIX MNEPEeKIoYaTeNbHbIX (YHKIMA B
COBEPILIEHHON KOHBIOHKTUBHON HOpMaJIbHOM (popme. 3anuiure nepekstouyaTeabHy0
(GYHKUHIO TPEeX NEPEMEHHBIX M MPUMEHSISI K HEH onepalio MUHUMU3ALMKA YIPOCTUTE
ee. Haueprure NpHHIMOHAIBHYIO 3JIEKTPHUECKYIO CXEMY IO NEPEKI0YaTeIbHOU
(GYHKIIUM 10 TPUMEHEHHSI ONIEpaliy U TIOCIIe.

30 O0umme MOHATHS O MHUHUMH3ALUU  NEPEKIIOYaTeNbHON  (QYHKIUH.
MunuM#3aus NepeKIoyaTeIbHON (YHKIMN anreOpandyeckuM MpeoOpa3oBaHHUEM.
3anuiuTe MEepeKIoYaTeNbHyI0 (YHKIUIO TPEeX MEPEeMEHHBIX U MPUMEHss K Hel
olepalyi0 MHHMMHM3alMHA  ynpocTuTe ee. HauepTure  NpUHUMIIMAIBHYIO



AIEKTPUUECKYIO CXEMY IO MEPEKITI0YaTeIbHON (DYHKIMH 10 TPUMEHEHUS OTepaIiuu
U TIOCJIE.

31 O0me TOHATHA O MHHUMHU3AIMKA — TNEPEeKIoYaTesIbHOM  (DYHKITUU.
MuHuMu3anuss MNepeKiIovaTesibHOM  (PYHKIMKM — MOCPEACTBOM  (paKylbTaTuBa.
3anuImTe MepeKsIIouaTeNbHyl0 (QYHKIMIO TpeX MEPEMEHHBIX M MPUMEHSS K Hei
omepalyi0  MHHUMH3alMA  yOpocTuTe ee. HauepTure  NpUHUMIUATIBHYIO
AIEKTPUUECKYIO CXEMY IO MepeKIovaTeIbHON (QYHKIMH 10 TPUMEHEHUS onepaluu
U TIocJIe.

32 [IpobGnemaTnka MPOEKTUPOBAHUSI KOMOWHAIIMOHHBIX cxeM. [losicHuTe, Ha 9TO
HE0OX0oMMMO oOpamarh BHUMAaHHWE TP TMPOCKTUPOBAHUU KOMOMHAIIMOHHBIX
1 poBbIX cxeM. Packpoiite MoHATHE CIEAYIOMUX TEPMUHOB: JUHAMHYECKUNA PUCK
cO0s, CTaTUYECKUH pHCK c00A W «roHKW». llosgcHHTE OmacHOCTh (PUINYECKHUX
SBIICHMA  OTPEJCICHHBIX  BBINICONMUCAHHBIMM  TEPMHHAMHW Ha  NpUMepax
GyHKIHOHUPOBaHUS ITUGPOBBIX YCTPOIMCTB.

33 llemudparopsl. aiite omnpenenenue aemmdparopy. [IpuBenure Tadmuiry
UCTUHHOCTH Aemudparopa. HauepTure NpUHIMIHAIBHYIO JIEKTPUUECKYIO CXEMY Ha
0a3e OCHOBHBIX JIOTUYECKUX (YHKIMHI peanusyromyo QYyHKIUI aemudparopa.
N3o00pa3zute ycinoBHoe rpaduyueckoe 0003HAUCHUE M PACKpPONTE CyTh 0003HAYCHHIA.
HapammBanue paspsgHoctu  aemmdparopa. HM3o0pazutre  NpUHIMIHAIBHYIO
AIIEKTPUUECKYIO CXEMY.

34 IIpeobpazoBanu komoB. [laliTe ompenenceHre MmpeoOpa3oOBaTEi0 KOJOB.
[IpuBenute Tabnuily HUCTUHHOCTH JJid MpeoOpa3oBarenss KkojaoB. Hauepturte
NPUHITUITHATBHYIO 3JIEKTPUYECKYI0 CXEeMy Ha MPOCTEHIMX IU(POBBIX AIEMEHTaX
peanusyonyro  (QyHkuui npeodpazoBarens kojaoB. HM300pasuTe  ycloBHOE
rpaduyeckoe 0003HaUYCHHUE U PACKPOUTE CYyTh 0003HAUCHMIA.

35 Hludparopsr. [aiite omnpenenenun mudppatopy. I[lpuBenure Tabmuiry
UCTUHHOCTH Juig jAemudparopa. HadepTure NpUHIUNHUATBHYIO SJIEKTPUUYECKYIO
CXeMy Ha TMPOCTEUIUX TUQPPOBBIX dIEMEHTAX PEATHU3YIOIYI0 (PYHKIIUIO
nemudparopa. M3o6pasure ycnopHoe rpaduueckoe 0603HaAUCHUE U PACKPONTE CYTh
0003HaYEHUH.

36 MynbpTuriekcopbl.  JlaiiTe omnpenenenue MynbTUILIeKcopy. [lpuBemure
TaONMIly WCTUHHOCTH, OIKCHIBAIONIYIO paldoTy MyJbTUIUIEKcopa. HauepTtute
MPUHITUITHATBHYIO DJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIMX IUGPOBBIX AIEMEHTaX
peanu3ymonlyro (QyHKIUIO MynbTUILIEKcopa. M300pa3uTe ycioBHOE Tpaduyeckoe
0003HaYeHUE U PaCKpONTEe CyTh 0003HAYCHUH.

37 lemynwpTurekcopsl. Jlaite omnpenenenue aemyasTuriekcopy. IlpuBenure
TAONHMIy WCTUHHOCTH, OIMCHIBAIOIIYI0 pPaboTy aeMyjbTUIUICKcopa. HauepTtute
NPUHITUITHAIBHYIO 3JIEKTPUYSCKYIO CXEMYy Ha MPOCTEHIMX IUEGPOBBIX AIEMEHTAX
peanu3yonlyo (QyHKIUIO AeMyJbTUILIEKcopa. M300pa3ute yciaoBHOE Tpaduyeckoe
0003HauEHNE U PACKPOUTE CyTh 0003HAYCHUI.

38 Cxembl cpaBHenus. Jlaiite ompeneneHue cxeme cpaBHeHus. [IpuBenute
TaONHUIly WCTUHHOCTH, OIKCHIBAIONIYI0O paboTy cXembl cpaBHeHus. HauepTtute
MPUHITUIHATBHYIO JJIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIMX IUGPOBBIX AIEMEHTaX
peanu3yroniyro (QpyHKIUIO cxembl cpaBHeHHs. M3o0paszute ycimoBHOE rpaduveckoe
0003HauEHNE U PACKPOUTE CyTh 0003HAYCHUI.



39 OCHOBHbIE XapaKTEPUCTUKUA W TapaMeTpbl MU(paToOpoB, AEHIUPPaTOPOB U
cxeM cpaBHeHMs. [lepeuncnuTe M packpoiTe MapameTpbl OMMCAHHBIX LU(PPOBBIX
aneMeHToB. IlosicHMTe, Kak BIMSAIOT OTMEYEHHbIE @apaMeTrpsl Ha paldoTy
aBUAILMOHHOTO PaJMOAIEKTPOHHOIO O0OpYIOBaHMUS, B COCTAaB KOTOPOIO BXOJIST
IIEPEYHCIICHHBIE JIEMEHTHI.

40 udpossie kommnapatopsl. [aiite ompeneneHue nuGpoBOMy KOMIapaTopy.
[TpuBenuTe TabIUIy HCTUHHOCTH, OIMCHIBAIOLLYIO pabOTy HU(POBOro KOMIapaTopa.
Hauepture npuHUMNUANBHYIO 3JEKTPUYECKYIO CXEMY Ha NPOCTEUIIMX LU(PPOBBIX
JJIEMEHTaX pealu3yionylo (QyHkuuio nudpoBoro kommapartopa. HW3o0pasurte
yCcIIOBHOE rpadpuueckoe 0003HauUECHUE U PACKPOWTE CYyTh 0003HAYCHUIA.

41 Cxembl KoHTpouisi. [laliTe omnpeneneHue cxeme KoHTpouss. IlpuBegure
TaONMIly HWCTUHHOCTH, ONMUCHIBAIOIIYI0 pabOTy cXeMmbl KOHTpoisia. Hauepture
NPUHIUIHAIBHYIO 3JIEKTPUYECKYI0 CXEMYy Ha MPOCTEHIIMX HU(POBBIX 3AJIEMEHTaX
peanusyronryo (QyHKUHIO cXeMbl KOHTpoiisi. M300pa3ute ycioBHoe rpaduyeckoe
0003HaYCHUE U PACKpPOTEe CyTh 0003HAUCHUT.

42 Cymmatopsl. Jlaiite onpenenenue cymmaropy. [IpuBeaure kiaccuukanuio
CYMMAaTOpOB. 3anuimunre aHAJIMTHYECKOE BBIPAKEHUS, ONMCBIBAIOLIEE
(YHKIIMOHUPOBAHUE OJHOPA3PSAAHOrO cymMMaropa. Haueprure npuHUIMIHAIBHYIO
AIIEKTPUYECKYI0O CXEMY Ha MPOCTEHIIMX LU(POBBIX 3IIEMEHTaX PEATU3YIOIIYIO
(GYHKIUIO OAHOpa3psiiHOrO cymmaropa. M3o0pasure yciaoBHOe rpaduueckoe
0003HaY€HNE MUKPOCXEMBI CyMMaTOpa U PACKPOUTE CYyTh 0003HAYEHUH.

43 Cymmaropel. Hcrnone3ys cXeMy OJIEKTPUYECKYI0 NPUHIHUIIAAIBHYIO
CyMMaTopa MapajulesibHbIX OMNEPAaHJIOB C MapalieJbHbIM [EPEHOCOM ONMUIINTE
HA3HAUYEHUE DJIEMEHTOB, 3aMMIINATE MEPEKIIOYATENbHYI0 (QYHKIUIO U PACKPOWTE
OpUHIUN paboThl. ONUIIMTE NPUHLIKI PAOOTHI HAKAIIJIMBAIOIIET0 CyMMAaTopa.

44 ApudmMeTuko-noruyeckue ycTtpoictBa. JlaiiTe omnpeneneHue U MOSICHUTE
Ha3HayeHue apu(METUKO-JIOTHYECKOro ycrpoicrsa. [lpuBeaure u  onummre
nepeyeHb Omepauuid  BBIMIOJHAEMBIX apU(METUKO-JTOTMUYECKUM  YCTPOHWCTBOM.
N300pazure ycnoBHoe rpaduueckoe 0003HAUEHHE apUPMETHKO-TOTHYECKOTO
ycTpoicTBa. HauepTure NpUHUMIINAIBHYIO 3JIEKTPHUYECKYIO CXEMY, MCIOJIb3YEMYIO
JUIsL HapallluBaHUs apU(PMETHKO-JIOTUYECKUX YCTPOICTB MpHU MOCIEAOBATEIbHBIX U
napajyiebHBIX IEPEHOCAX.

45 MartpuuHble YMHOXKUTENU. MICrionb3ysl cXemMy 3JIEKTPUUECKYHO0 CTPYKTYPHYIO
ONMMUILUTE TPUHUUI PabdOThl MHOXKHUTEIbHO-CYMMUpYIOIIEro Osnoka. Onuimure
OPUHIMI GYHKIMOHUPOBAHUS MOIU(UIIMPOBaHHOTO anropurma byra.

46 Tpurrepsl. [aiite omnpenenenue tpurrepy. I[lpuBenurte kiaccudukanmio
TPUITEPOB. 3alMIIUTE TaOJULBI WCTUHHOCTU [UJII OCHOBHBIX THIIOB TPHUITEPOB.
Hauepture mNpUHUMNMATIBHYIO  AJIEKTPUYECKYI0  CXEMy, [OCTPOEHHYI  Ha
MPOCTEUIINX JIOTUYECKUX JJIEMEHTaX peau3yIolylo (YHKIHUIO KaXIOTro THIIA
TpurrepoB. M3o00pasute ycinoBHoe Trpaduyeckoe 0003HAUEHHE TPUITEPOB U
packpoiiTe cyTh 0003HaUYCHUH.

47 TaxtupoBanme u cuHXpoHu3anus. [IpuBenure kiaccudukanu mpodIeM
TaKTUPOBAaHWA W METOJOB UX pemeHus. IlapameTpbl TakTOBBIX HMITYJIbCOB.
omHodazHoe W JaByx(aszHoe TakTupoBaHue. JlocTOMHCTBA W  HEIOCTaTKU
oHO(a3HOTO U IBYX(a3HOTO TAKTHPOBAHUS.



48 TaktupoBaHWe W cHHXpoHU3anus. bioku ¢a3zoBoii aBromoacrpoiiku Phase
Locked Loops. HMcnoas3ys oOIIyr0 CTpyKTypy Oj0Ka (a30BOii aBTOMOACTPOMKH
ONUILKUTE MPUHIUN ero (QyHKIMOHUpoBaHUsA. [lepedncrnuTe JOCTOMHCTBA U
HeJI0CcTaTKH 0Ji0Ka (ha30BOM aBTOMOACTPONKH.

49 TakTHpoBaHWE W CHHXpPOHU3aIUA. DBJIOKM aBTONMOJICTPOMKH 3aJEpHKKH
TaKTOBBIX HMITYJbCOB. Mcmomnb3yss oOIIyl0 CTpYKTypy Oi0Ka aBTONOACTPONKU
3aJIep’KKA  TaKTOBBIX HUMITYJIbCOB OMNUIIUTE MPUHIUI €ro (PYyHKIMOHUPOBAHMS.
[lepeuncnure AOCTOMHCTBA U HENOCTATKH OJI0Ka aBTOMOICTPONKH JUTUTEIHHOCTH.

51 BBoA BHEWIHUX CHUTHAJIOB B CHUHXPOHHBIE YycTpoiicTBa. Kmaccuduxarms
CUHXPOHHBIX CUTHAJIOB. CHHXpPOHHM3aTOPbl ME30XOpHBIX curHanoB. [lepeunciure
Pa3HOBHUJIHOCTH CHHXPOHHU3ATOPOB ME30XOPHBIX  CUTHaJoB. Hauepture cxemy
NEKTPUYECKYIO0  MNPUHUMIIMAIBHYKO  JUJII  OJHOTO W3 MEPEYMCIIEHHBIX
CUHXPOHU3AaTOPOB, OMUIIUTE HA3HAYECHUE JIEMEHTOB U MPUHLMUII padOTHI. YKaKUTE
JIOCTOMHCTBA U HEJJOCTATKU ONMCAHHOU CXEMBI.

52 JIBonuHble cueTYUKHU. [laliTe onpeneneHue JBONYHOMY CUETUUKY. 3alUIIUTE
TaOJIMIBI MUCTUHHOCTU JJIsI OCHOBHBIX THUIIOB JBOWYHBIX cueTyukoB. Hauepture
NPUHIUIUAIBHYIO  JJIEKTPUYECKYI0 CXEMy, IIOCTPOEHHYK) Ha NIPOCTEHIIMX
JIOTHYECKHX 3JIEMEHTaX PEeaM3yIONIyl0 (YyHKIUIO JBOMYHOTO cueTynka. M300pas3ure
yCIIOBHOE rpapuueckoe 0003HaUEHUE TPUITEPOB U PACKPOUTE CYyTh 0003HAUEHUH.

53 Peructpsl u peructposblie ¢aiibl. Knaccuduxanus perucrpo. Cruraroiye
peructpel. HadepTure cxeMy OBIEKTPUYECKYIO MNPUHLUMIIHAAIBHYIO CJIBUTAIOIIETO
perucrpa, OIUIIUTE HAa3HAYEHUE DSJIEMEHTOB M mpuHUUI paboTsl. [lpuBeaurte
OCHOBHBIE  JKCIUTyaTallUOHHO-TEXHUYECKHE  XapaKTEPUCTHKUM  CABUTAOIIMX
peructpoB. llepeuncanTe 1OCTOMHCTBA U HEAOCTATKH CIBUTAOIIUX PETUCTPOB.

54 Peructpel u peructpoBble (Qaitnbl. Krnaccudukanus — perucTpos.
VYHuBepcaiabHble perucTpbl. Mcnonb3ys cxemy 3JIEKTPHUECKYI0 MPUHIMIHAIBHYIO
YHHMBEPCAJIbHOIO PErucTpa, ONMUIIMTE HA3HAYEHUE DJIEMEHTOB U NMPHUHIMUN PadOTHI.
[TpuBenure OCHOBHBIE DKCILTYaTallMOHHO-TEXHUYECKHE XapaKTEPUCTUKU
cABUrarommx perucrpoB. Hauepture ycinoBHoe rpaduyeckoe 00O3HauUEHUE
YHUBEpCAIbHOIO  perucrpa. llepedncnure  JOCTOMHCTBA M HEJOCTAaTKH
YHUBEPCAIbHBIX PETUCTPOB.

51. 3anomuHaroniyge yctpoicTBa. ONMUIIMTE Ha3HAYCHUE 3allOMUHAIOIIMX
ycTtporicTB. [lpuBenure kiaccudukaiyio 3aOMHUHAIONIUX YCTPOUCTB. Packpoiite
OPUHIUI (PYHKIMOHUPOBAHMS Ka)JOTO W3 MPUBEIEHHBIX TUNOB. [lepeuncnure u
MOSICHUTE OCHOBHBbIE HKCILTYaTallMOHHO-TEXHUYECKUE XapaKTEePUCTUKHU
3alIOMHUHAIOIIUX YCTPOUCTB.

52. 3anomuHaromue ycrpoiictBa. ®nem-namsate (flash memory). Packpoiite
npuHImMn Gyakunonuposanus Flash memory. IlepeunciuTe ¥ MOSCHUTE OCHOBHBIC
IKCIUTyaTallMOHHO-TEXHUYeCKHe  xapaktepuctuku  Flash  memory.  VYkaxure
JOCTOMHCTBA U HepoctaTtku Flash memory.

53 3anomuHaromye ycTpoicTBa. J[MHaMuueckue 3amoOMHUHAIONIME YCTPONCTBA
MOBBIIMIEHHOTO  ObIcTponelicTBus.  Packpoiite mpuHIUMN  (QYHKIIMOHUPOBAHMS.
[lepeunciure U HOSICHUTE OCHOBHBbIE IKCILTYyaTAllMOHHO-TEXHUYECKUE
XapAKTEPUCTHKU U YKAXKUTE TOCTOMHCTBA U HETOCTATKH.



54 Onpenenure KO3PGUIUEHT yCUIeHHUs CHH(a3HOTO curHana K¢, HanmpsHKeHUe
cmemenuss U, BpeMsl YCTaHOBJICHUS CHUTHaJla Ha BBIXOJE OIEPALMOHHOIO
yeunutens npu ero usMeHeHUM OT Uy min 10 Ugyy max B IPEANONIOKEHUH, UTO
OJIMHAaKOB BO BCEM JIMalla30HE BBIXOAHBIX HampshkeHUil. Yemy paBHO BBIXOAHOE
COINPOTUBIICHUE OINEPALMOHHOTO YCWJIMTENS, €CIM NpHU MOAKIIOUYEHUH K HEMY
Harpy3ku R HampsikeHHe Ha BbIXOJE ONEPALMOHHOIO YCHUJIMTENS YMEHBIIAETCS Ha
N%?

55 Haueptte cxeMy HMHBEPTUPYIOIIETO YCUIUTENA Ha ONEpalMOHHOM
YCWINTENIE W BBIOGPUTE PE3UCTOPHI sl obOecrieueHus KodPPUIIMECHTa YCUICHUS B
nuanazoHe ot K1 go K2 mpu paboTe OT HMCTOYHMKA CHUTHAJA C BHYTPEHHHUM
conpoTuBieHueM R.

56 Hcnonp3yst cxeMy KOMMYyTaTopa BBICOKOYACTOTHOTO CHTHaja OIHIIUTE
IPUHIIUI €€ paOdOThl U OMPEACTUTE OTKA3aBIIMMA JIEMEHT MO OMHCAHUIO BBIXOHOTO
CUTHAaJja, IPEeICTaBICHHOIO MIPEToaaBaTeieM.

57 Ucnonp3yst BBIIAHHBIA  THUI ~ TPaH3UCTOpA PAaCCUUTAWTE OCHOBHBIE
AJIEKTPUYECKHUE ITapaMETPhI JIJIsl €ro padoThl B KAUECTBE 3JIEKTPOHHOTO KJIH0YA.

58 Ucnonp3yst cxeMy, NPEACTABICHHYI0 Ha PUCYHKE ONMILUTE Ha3HAYCHHUE
3JIEMEHTOB M NPHUHLHUI PabOThl CXEMbl YCWINTENS, YIPaBISIEMOIO 3JIEKTPOHHBIM
KiroyoM. OrpenenuTe OTKa3aBIIMKM 3JEMEHT 10 OMMCAHUIO BBIXOJHOTO CHUTHAA,
IPEJICTaBICHHOTO TPEI0/1aBaTEIIEeM.

59 Mcnonp3ys Tabnuily HICTUHHOCTH 3alMIIUTE MEPEKII0YaTeNbHYI0 (PYHKIIHIO,
VOPOCTUTE €€ M TMOoCTpoilTe uudpoBoe ycTpoicTBO. @DYHKIHMOHUPOBAHHE
MOCTPOEHHOTO IU(POBOTO YCTPOMCTBO MNPOJAEMOHCTPUPYHTE B 3BJIEKTPOHHOU
nadoparopun Multisim.

60 Mcnonp3ys Tabnuily HICTUHHOCTH 3alMIIUTE MEPEKII0YaTeIbHYI0 (PYHKIIHIO,
YOPOCTUTE €€ C MoMolblo KapT KapHo u moctpoite uudppoBoe YCTPOHCTBO.
OyHKIMOHUPOBAHUE MMOCTPOCHHOTO LU(POBOro YCTPONUCTBA MPOJEMOHCTPUPYITE C
3JIEKTPOHHOM J1aboparopuu Multisim.

61 Hcnonp3yst cxeMmy  3JEKTPUUYECKYH  IMPUHIUIHAIBHYIO  yCTpOMCTBa
npeoOpa3oBaHusl JBOMYHOTO KOJAAa B JIBYXpaspsAAHbIA JECSITUYHBIA OMUIINUTE
OpUHLMI PalbOTHl y37la, YKa3aHHOro mnpenogaBaTeneM. OmnpenenuTe OTKa3aBIIMNA
3JIEMEHT IO OMMCAHUIO BBIXOJHOTO CUTHAJIA, IPEACTABIEHHOTO MPENOJaBATEIIEM.

62 lcnonp3yst cxeMmy  3JEKTPUYECKYH0  MPUHIMUIHAIBHYIO  yCTpOMCTBa
KOMMYTAallM aHAJIOTOBBIX CHUTHAJIOB OMHINKTE MPUHIIMI pabOTHI y37a, YKa3aHHOTO
npenoaasareneM. OmnpenenuTe OTKa3aBIIUKA SJIEMEHT 10 ONUCAHHWIO BBIXOJAHOTO
CUTHAaJa, MPEICTaBICHHOTO MPermoaaBaTeieM.

63 Ucnonb3yst  cxeMy  BJEKTPUYECKYI0  NPUHIMUIHAIBHYIO  YCTPOWCTBA
reHepaiuu tenerpadHbpIXx 3HAKOB B Koje Mop3e onuimmTe MpUHIUIN paboThl y3Ia,
yKa3aHHOTO TpernoaaBareneM. OmpefenuTe OTKa3aBIIMK DJIEMEHT IO OIHMCAHUI0
BBIXO/IHOTO CUTHAaJa, PeICTaBJICHHOIO MPErnoaaBaTeieM.

64 Vcnonp3yst cxemy 3JEKTPUYECKYI0 NPUHIUIHAIBHYI0 HWHBEPTHPYIOIIETO
YCUJIMTEIS] Ha OINMEPallMOHHOM YCHUJIMTEJIE B JJIEKTPOHHOM Jsabopartopuu Multisim
CHUMHTE aMIUTUTYAHYIO XapaKTEPUCTUKY U IPOBEIUTE €€ aHAIIU3.



65 Mcrnonb3yst cxeMy AJIEKTPUYECKYIO MPUHIUIUATBHYI0 HEHHBEPTUPYIOIIETO
YCUJIMTENSl Ha OINEPAIlMOHHOM YCWIMTENIC B 3JICKTPOHHOH Jaboparopuu Multisim
CHHMUTE aMIUIMTYIHYIO U IPOBEINUTE €€ aHAIIU3.

66 Mcmone3yst cxemMy 3JIGKTPHUYCCKYIO TPUHIUIAATIBHYI) HWHBEPTUPYIOIIETO
YCUJIMTENSI Ha OINEPAIlMOHHOM YCWIMTENIC B 3JICKTPOHHOH Jaboparopuu Multisim
uccieayite xkodpduuueHT ycuiaeHus ycwiutens. [1o MmoyiydeHHBIM pe3ysibTaTaM
ClIeJIaliTe BBIBOJI.

67 B snekrponHoi naboparopum Multisim cobepute cxeMy 3JIEKTPUYECCKYIO
HNPUHIAITHATIBHYIO JUISl UCCIICOBAHUS OCHOBHBIX MMapaMETPOB AJICKTPOHHOTO KITHOYa
Ha OUMOJSIPHOM TPAH3UCTOPE 000N MPOBOAUMOCTH. 110 MOTydeHHBIM pe3ylbTaTaM
CHEJIaNTE BBIBO.

68 B anextponHO# snaboparopun Multisim cobepute cxemy 3JIEKTPUYECKYIO
HNPUHIATHATIBHYIO TS KCCIICIOBAHMUS TAPAMETPOB JIEKTPOHHOTO KITF0Ya Ha MOJICBOM
TPaH3UCTOPE C W30JUPOBAHHBIM 3aTBOPOM M HMHAYIIMPOBAHHBIM KaHAJIOM JHOOOTO
tumna. [1o momy4eHHbIM pe3ynbTaTaM CAeIailTe BHIBO/.

69 B anektponHo# saboparopun Multisim cobGepute cxemy 3JIEKTPUUECKYIO
NPUHIMIHATBHYI0  [IH(PO-aHATIOrOBOrO  Mpeodpa3oBaTelii C  CyMMHUpPOBAHUEM
BECOBBIX TOKOB. [IpoBemute ee wuccienoBanue. [lo MOTy4YeHHBIM pe3ysbTaTaM
clieNiaiiTe BBIBO/I.

70 B anektponHo# saboparopun Multisim cobGepute cxemy 3JIEKTPUYECKYIO
NPUHIUIHATIBHYI0 — [H(PO-aHAIOTOBOTO  Mpeodpa3oBaTelis, IMOCTPOSHHOTO Ha
marpuiie R — 2R. IlpoBemute ee uccinemoBanue. [lo TONMyYeHHBIM pe3yabTaTam
cenanTe BEIBOJI.

71 B snekrtponHoi nadboparopum Multisim cobepute cxemy 3IIEKTPUYECKYIO
NPUHIMINAIBHYIO — aHaJIOro-uM(ppoBOro mnpeodpa3oBaTesis MOCIEAOBATEIBHOIO
npeoOpa3oBanud. [IpoBeaure ee uccinepaoBanue. [lo mMoMydeHHBIM pe3ysbTaTam
caenanTe BBIBOJI.

72 B anextpoHHO# saboparopun Multisim cobepute cxemy 3JIEKTPUYECKYIO
NPUHIUIAATIBHYIO I MCCACIOBaHMS JAemmdpaTopa Ha 0a3e MHKPOCXEMBI
yKazaHHoOM mnpenogasareneM. IIposeaure ee wucciaenoBanue. I[lo mnomydeHHBIM
pe3yJsbTaTtaM cleNaiTe BBIBOI.

73 B anektponHo# saboparopun Multisim cobGepute cxemy 3JIEKTPUYECKYIO
NPUHIMITHATIBHYIO TPUTTEPA HA MPOCTEHINNX JIOTHUECKHUX AneMenTax. [IpoBenute ee
uccienoBanue. [10 moaydeHHBIM pe3yIbTaTaM CIIEIalTe BHIBO/I.

74 B snektponHoi jaboparopuu Multisim cobepute cxeMmy 3IIEKTPUYECKYIO
NPUHIMIIHAIBHYI0 perucrpa Ha Ttpurrepax. I[lposenure ee wuccinenoanue. [lo
TIOJTyYEHHBIM PE3yJIbTaTaM CJIeJIaiiTe BBIBOI.

(6 cemecTp)

1 Knaccudukanus nporeccopoB. Jlaiite omnpeseneHue CIeAYIOIMM OCHOBHBIM
TEpPMUHAM: TIPOIIECCOP, IEHTPAIBHBIA MPOIECCOpP, HHTEPIPETAIUsS IPOTrPamMM.
[IpuBenuTe KIacCU(UKAIMIO IPOIECCOPOB MO CJACAYIOMMM IapaMeTpam: II0
BBITIOJTHAEMBIM (QYHKITMSAM U 00JaCTAM NMPUMEHEHUS; TI0 MOJHOTE BBIYMCIUTEIHHOTO
Aapa; MO Pa3psAIHOCTH siApa. PackpoiiTe KaKIpld MyHKT KIaCCH(PHUKAIUHN, YKAKHUTE
JIOCTOMHCTBA W HEJIOCTATKHU.



2 Knmaccudukanus mnporeccopoB. [laiiTe onpesaenenne CaeayrOmuM OCHOBHBIM
TEpMUHAM: apXUTEKTypa BBIUUCIUTEIBHOW MallMHbI, UHTEpdeic, aapo. [Ipuseaure
KJIacCU(PUKAIIMIO TPOILIECCOPOB MO CIEAYIOUIUM TMapaMeTpaM: [0 apXUTEKType
mpolieccopa; O CHCTeME€  KOMaHJA; IO  ypPOBHIO  pachapasuieMBaHUs
BBIYHMCIIUTENBHOTO Tpoliecca. PackpoiTe Kaxablid MyHKT KJIacCU(PUKALUU, YKAKUTE
JIOCTOMHCTBA U HEJIOCTATKHU.

3 CocTaB MUKpOMNPOIECCOPHON cucteMbl. Mcmonp3yss pPUCYHOK C THIIOBOM
CTPYKTYPO MHUKPOIPOLECCOPHONM CHCTEMBl MEPEUUCIUTE €€ COCTAaB M IOSICHUTE
Ha3HAUYEHUE KAKJOT0 3JIeMEHTa cucTeMsl. [lepeuncinre JOCTOMHCTBA U HETOCTATKU
MUKPOIIPOILIECCOPHOI CUCTEMBI, N300paXEHHON Ha PUCYHKE.

4 OyHKIMOHUPOBAHUE MHKPOIPOLIECCOPHON cUCTEMBI. Mcnosb3ys pHCYHOK C
AJITOPUTMOM BBITIOJTHEHUS TIPOIIECCOPOM KOMaH/] IIPOTPaMMBbI OMHUIIKTE IPUHIIUIT €T0
¢dyHkunoHupoBaHus. ONUIINTE Ha3HAYEHUE BCEX AJIEMEHTOB, MPEICTaBICHHBIX Ha
PHUCYHKE.

5 OYHKIIMOHUPOBAHUE MUKPONPOIIECCOPHON cHUcTeMbl. JlaliTe omnpeneneHue
CJIEYIOIIMM OCHOBHBIM TEpMHUHAM: MOANpPOrpaMma, accemOiep, acceMOIMpOBaHHUE,
KOMIIWJISILIMA ~ TIPOTpaMMBbl,  TPAHCISIIMS  OporpamMmbl.  ONUIIUTE  TPUHIIMI
(GYHKIMOHUPOBAHUS AJITOPUTMA BBHI30BA U BBHITIOJIHEHHSI TIOIITPOTPAMMBI.

6 OYHKIIMOHUPOBAHUE MUKPONPOIIECCOPHON cHUcTeMbl. JlaliTe omnpeneneHue
CIIEYIOIIMM OCHOBHBIM TE€pPMHHAM: IpepbIBaHUE, (iar, uckiarodeHue. Onuimmure
OPUHLUT (PYHKIIMOHUPOBAHUSA aIropuTMa (DYHKIMOHUPOBAHUS MpoIleccopa Mpu
00paboTKe npepbIBaHUS.

7 Nutepdeiicel Mukpomnporeccopusix cucreM. Wutepdeiic Serial Advanced
Technology Attachment 3 (SATA-3). OnumuTte ocodeHHOCTH MHTepdeiica. YKaKuTe
o0nacTh ero npuMeHeHus. llepeuncianTe 10CTOMHCTBA U HETOCTATKH.

8 UnTepdeiicel  MHKpompolieccopHbix  cucteM.  MuTtepdeiic  Peripheral
components interconnect Express (PClI — E 3.0). Onwumure 0COOCHHOCTH
uHTepdeiica. Ykaxute o0iacTb ero mpuMeHeHus. llepeunciauTe MOCTOMHCTBA U
HEJOCTATKHU.

9 OcHOBHBIE 3KCIUTyaTallUOHHO-TEXHUYECKUE XapaKTEPUCTUKU MPOIIECCOPHBIX
cucreM. [laiiTe KpaTKyro XapaKTepUCTUKY OCHOBHBIM JKCILIATAllMOHHO-TEXHUYECKUM
XapaKTepUCTHKAM IPOLIECCOPHBIX CUCTEM (MHUKPOApXUTEKTypa sjipa MpOLECCOPHOU
CUCTEMbI, TEXHOJIOTUYECKUH MPOLECC, KOJWYECTBO sJA€p, TaKTOBas YacToTa,
TepMOMaKeT, Kem-namsaTh). [losicHuTe uxX BIMAHME HA OOIIYI0 MPOU3BOJIUTEIBLHOCTD
MPOLIECCOPHOM CHUCTEMBI, TMEPEUYHUCINUTE JOCTOMHCTBA M HEIOCTaTKW, MPUBEIUTE
YUCJICHHbIE 3HAYEHUS.

10 CoctaB ¥ mnpuHUUI (PYHKIMOHUPOBAHUS MYJIbTUAIEPHBIX MPOIECCOPOB
¢upmer  Intel. Mcmonb3yss pUCYHOK C YIPOIICHHOH CXEMOW 3JICKTPUYCCKON
CTPYKTYPHOM MHOTOSIIEPHOTO MPOLECCOpa OINUIIUTE Ha3HAYEHHE HIIEMEHTOB,
BXOJAIIMX B cxeMmy. KpaTko onuiuTe npuHIun ee paboThl.

11 OO6mue cBeeHusI O COBPEMEHHBIX MUKPOKOHTPOJIIEpax. Y KAKUTE OCHOBHOE
OTJIMYME MHKPOKOHTpOJIepa OT MHKporpoueccopa. [IpuBeaute kinaccuduxaimio
MUKPOKOHTPOJUIEPOB 0 Pa3pATHOCTU UX apU(PMETHUECKUX U MHAECKCHBIX PETHCTPOB,
a TaK)Ke 0 TEXHOJIOrM4ecKkomMy npoueccy. [lepeuncinre 10CTOMHCTBA U HETOCTATKU
MUKpOKOHTpoJuiepoB.  [lpuBenure mpumep MapkupoBku 16 paspsaHOTrO



MUKPOKOHTPOJIIEpa OTEYECTBEHHOTO U 3apyOEKHOr0 MPOU3BOCTBA.

12 Tlonynsipabie cemeicTBa MUKPOKOHTPOJUIEPOB, BBIIMTYCKaeMBbIX
OTEUECTBEHHOM U 3apyOeKHOM MPOMBINIIEHHOCTHIO. [lepeuniciiure OCHOBHBIX
OTEUECTBEHHBIX M 3apyOEKHBIX MPOU3BOAUTENCH MUKPOKOHTPOJUJIEPOB. YKaXKUTE
OCHOBHBIC OTJIMYMS JABYX JIIOOBIX MUKPOKOHTPOJUIEPOB (OJJHOTO OTEYECTBEHHOI'O U
OJIHOTO 3apy0OekHoro). [lepeuncianTe Ux JOCTOMHCTBA U HEAOCTATKH.

13 MoaynbHbI MOPUHIMI — [OCTPOCHUS MHUKPOKOHTPOJUIEpoB. Mcmonb3ys
PUCYHOK,  TOSICHUTE  CYIIHOCTb  MOJYJBHOTO  MNPUHUMIA  [OCTPOCHHUS
MUKpPOKOHTpOJUIepoB. llosicHUTE Ha3HaueHHE KaKIOro 3JIEMEHTA, BXOJIAILEIO B
cxemy. [IpuBeauTe OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTHUKU MUKPOKOHTPOIIEPHBIX
YCTPOWCTB.

14 TlpoueccopHoe sApO MHKPOKOHTpoiuiepa. llepeunciure Tpu OCHOBHBIE
COCTABIISIIOUIME TEXHUYECKOTO pEHIeHUs, HCIOJb3yeMble IMpPU  IOCTPOCHUU
IIPOLIECCOPHOTO  sAJipa MHMKpOKOHTposuiepa. IlosicHuTe, YTO MOHMUMAaeTcs NOx
IPOU3BOAUTENILHOCTbI0 MUKPOKOHTPOJIJIEpa M KAaK OHAa CBs3aHa C apXUTEKTYpou
Ipoleccopa U 4acTOTOM KBapLieBOro pe30HaTopa.

15 Pe3unienTHas MaMsITh MUKPOKOHTpoJsuiepa. JlailTe KpaTKyl0 XapaKTepUCTUKY
MOCTOSIHHBIM  3aIlIOMUHAIOIIMM YCTPOMCTBaM pa3IMyHbIX TUMOB. [lpuBeaute wux
JIOCTOMHCTBA U HEJIOCTATKHU.

16 ApxuTekTypa KoHTposuiepa cemeiictBa 18051. IlepeunciuTe OCHOBHBIC
anmapaTHble 0COOEHHOCTH KOHTpojuiepa cemeiictBa 18051. Jlaiite moscHeHHE IO
KQKJIOMY [I€PEYUCICHHOMY MYHKTY.

17 Ucnonp3ys CTPYKTypHYIO CXeMy KOHTpoiuiepa cemeiictBa 18051 omummre
Ha3HAUYEHUE BJIEMEHTOB BXOJAIIMX B cxeMy. KpaTko onuiinte mpUHIUI paOOThI
KOHTpPOJUIEpa B PEKUME BBITIOJHEHUSI OCHOBHOM MPOTrpaMMBl.

18 Apxutektypa KoHTposuiepa cemeiictBa 18051, OpraHuzanus HaMsaTH
KoHTposiepa. [losicHuTe  OCOOEHHOCTH  BKJIIOYEHHUS  OJHOKPUCTAIBHOIO U
PaCIHIMPEHHOTO PEXXMMa MCIOJIB30BAHMS MaMsATH KOHTpoJuiepa. Mcnonb3ysi pucyHKu
C pacmpeleiieHHeM MaMsaTH KOHTpojuiepa cemeiictBa 18051 u  crpykTypoi
BHYTPEHHEH MaMsITH JaHHBIX, JalTe MOSCHEHHMS IO TOBOJY €€ OpraHu3aluu |
crioco0oB ajipecanuun

19 Iporieccoproe  simpo  KoHTpoyutepa  cemerictBa 18051,  Haueprture
POrPaAaMMHO-JIOTHUECKYIO MOJIElNb  KOHTpoyiepa cemeiictBa 18051, Omnwumiute
HA3HAUYEHUE KaXJOr0 pPEerucrpa M MEepeYUCIIUTEe Ha3HaueHHe (JaroB perucTpoB.
[IpuBenuTe mpumep mporpamMm Ha s3bike AccemOsiepa, 00ecrneyrBaroIIUX 3aIlucCh
uH(OpMAaIUU BO BCE NIEPEUNCIIECHHBIE PETUCTPHI.

20 Cuctema nmpepbiBaHuil  KOHTposuiepa cemerictBa 18051, TloscHuTe
Ha3zHaueHue npepoeiBanuil. J[laiite cormacHo ['OCT omnpenenenne TepMUHY
«rpepbiBaHuey. KpaTko oxapakTepu3yHTe CHUCTEMY NpepbIBaHUN, HCIOJIb3YEMYIO B
KOHTpoJutepax cemerictBa 18051. IlepeuncinuTe perucTpbl, KOTOPHIE OOCITYKUBAIOT
paboTy CUCTEMBI IPEPHIBAHUN M YKAKUTE B HUX (JIard, U3MEHEHUSI KOTOPBIX BIUSET
Ha pabOTy MPEPHIBAHUIA.

21 Tlopter BBOma/BhIBONA KOHTpoJuiepa cemeiictBa 18051. [laiite oOmryro
XapaKTepUCTHKY MOpTaM BBOJAA BbIBoJA. [lepeuncnure MOMOIHUTENbHBIE (YHKIUH,
KOTOPBIE BBITIOJHSIIOT MMOPTHI BBOJ/IAa BBIBOAA KOHTposutepa i18051.



22 Taiimepsr koHTpOJUIepa cemeiictBa 18051. Ilepeuncnure pexumbl pabOTHI
TalMEpPOB M KpaTKO IMOSICHUTE NPUHLMI UX (QYHKIMOHUPOBAHMUA B KaXKIOM W3
IIEPEUYHCIICHHBIX PEXXUMOB.

23 Knaccuduxanuss HHTEpPENCHBIX MHUKPOIPOLECCOPHbIX cucteM. [losicHure,
YTO TOHHMMAETCS NOJA pealu3alred B3aMMOJCHCTBHS MEXAY DJIEMEHTaMHU
MUKpPOIIPOLIECCOPHOTO ycTpoiicTBa. [lepeuncnure OCHOBHbIE 3JIEMEHTHI HHTEpdeiica
Y PACKPOWTE HX.

24 Knaccuduxarus uHTepdeiCHBIX MUKPOIPOIIECCOPHBIX cucTeM. [IpuBemute
KJIacCUPUKALMI0 UHTEP(ENCHBIX MHUKPOIPOLIECCOPHBIX CHCTEM MO KOH(UTYpaluu
cBsizel Mexay oObekTamu. Mcmonp3ys 0OOOIIEHHBIE CTPYKTYPHBIE CXEMBI
uHTep(delicoB packpoilTe MNpUHIMN (DYHKIHOHHUPOBAHUS KAXAOrO0 U3 HUX,
NEPEYNCINTE JOCTOMHCTBA U HEAOCTATKH MPUCYIIIHE HM.

25 Knaccuduxarms naTepdeiCHBIX MUKpPOIPOIIECCOPHBIX cucTeM. [IpuBemute
KJIaCCU(PUKALUIO  UHTEP(PENCHBIX  MHUKPONPOLIECCOPHBIX  CUCTEM MO  THUIY
nepenaBaeMoil nHdopmanuu. Ilepeuncnure, npuBeaUTE MPUMEPHI, UCIOJIB3YEMBIX B
HacToslee Bpems MHTep(delicoB nepenayn AaHHbIX. [lepednciauTe AOCTOMHCTBA U
HEJOCTaTKU npucymue uM. OTIEeNbHO B KaXJIOW Trpynme BbLACIUTE HHTEPEHCHI
Iepeaun JaHHBIX IPUMEHSAEMBIE B TPAXKIAHCKOM aBUALUU.

26 Knaccuduxanus nHTeppeiicHbIX MUKpONpoIecCOpHbIX cucteM. [IpuBeaute
KJIACCU(PUKALMIO HHTEPPEHCHBIX MHKPOIPOLECCOPHBIX CHUCTEM MO: PEXKUMaM
nepefavn JaHHbIX W MO cnocobaM oOMeHa uHpopmanueil. PackpoiTe 371eMeHTHI,
BXOJSIIME B KIACCU(DHUKALUIO MPUBEIUTE NPUMEPHI CTPYKTYpP KOAOBOW IMOCBUIKH,
NEPEeUnCInNTe AOCTOMHCTBA W HEAOCTATKU. llosicHUTE OCOOEHHOCTH NPUMEHEHHS
ONMHMCAHHBIX UHTEP(PENCOB B paIMO3IEKTPOHHBIX CUCTEMAX I'PAKIAHCKON aBUALIUU

27 Ulunnsie dopmupoBarenu. [laiite ompeseneHne, MOSCHUTE Ha3HAuCHUE H
00JacTh MPUMEHEHUs HIMHHBIX (QopMupoBaTeneid. Mcnoib3ys NOsCHAIONUIYI0 CXeMY
AIIEKTPUYECKYI0  MPUHIMIMAIBHYIO  IIMHHOrO  (popMmupoBaTens, packpoire
Ha3HAYeHHE DJIEMEHTOB, BXOJAAIIMX B HEE W ONMILUTE MPHUHLUI €€ padOTHL.
N300pazure ycinoBHOe rpaduueckoe 0003HAUEHHE MHUKPOCXEMbl HIMHHOIO
dopMupoBarens, TMOSCHUTE Ha3HaueHUWe ee¢ BbIBOAOB. [lpuBeautre mnpumep
MapKUpPOBKM  MHUKPOCXEM  IIMHHBIX  (OpMHUpOBATElI€  OTEYECTBEHHOTO U
3apyOeKHOTO MTPOU3BOJICTRA.

28 [apannensHbie amantepsl. JlaiiTe omnpeaeneHue, MOSACHUTE Ha3HAYCHUE U
00JaCTh MPUMEHEHHMSI NMapaUIeNbHbIX aganTepoB. Mcronb3ys cxeMy 3JIeKTPUUYECKYIO
CTpykTypHyto  MukpocxemMbl KP580BB55A, moscHuTe npuHOMO — paOOThI
napajuienbHo-nepudepuinHoro aganrepa. Ilepeuncnure ee OCHOBHBIE
XapakTepuCTUKU. JlaiiTe KpaTKyl0 XapaKTepUCTUKY OCHOBHBIM peKHMMaM pPabOThI
napajuienbHo-nepudepuiHOTo ajanTepa.

29 Unrepdetic SPI, Serial Peripheral Interface — cuHXpOHHBIN ITyIJICKCHBIN
TPEeXMpoBOAHBIM  uHTepdeiic. Hasznauenune wuHTepdeiica, €ro TEXHUYECKHUE
XapaKTepUCTHUKU W 00JacTh npuMeHeHus. Mcmonb3yss cxemy 3IeKTPHYECKYIO
(GYHKIIMOHAIBHYIO OOMEHa JaHHBIMU MEXAY MOJYJISAMH IOSICHUTE Ha3HaueHUe
AJIIEMEHTOB, BXOJAIIMX B 3Ty CXEMYy M ONUIIMTE NpUHUMI padoTel. Ilepeunciure
JOCTOMHCTBA M Henoctatku uHTepdeiica SPl. Mcnonb3ys cxembl 3yeKTpUYecKHe



(GyHKIIMOHATbHBIE TOSCHUTE OCOOEHHOCTU MOJKIIOYEHHS] HECKOIBKUX YCTPOMCTB C
ucrojap30BanueM unrepdeiica SPI.

30 JIByxnpoBOHBIM MHTEp(dEIC ¢ mociaeaoBaTeIbHON Mnepenadeid JaHHbIX IZC,
Inter Integrated Circuit. Hasmauenune wmHTepdeiica, €ro TEXHHYECKHE
XapaKTEepUCTUKU U 00JacTh MpuUMeHeHus. Vcmons3yss cXxemy 3JIEKTPUYECKYIO
GyHKUIHOHATBHYIO OOMEHa JaHHBIMM MEXIY YCTPOMCTBAMHU OIMUIIUTE MPUHIUI
opranmsamuu  uHTepdeiica |1°C. Mcmoms3yss PHCYHKH C OIIOPAMH  CHTHAJIOB
cOPMHPOBAHHBIX B COOTBETCTBHH C MpPOTOKOTOM |°C  ONHIINTE PHHIHI
¢byHkuonupoBanus uHTepdeiica. Ilepeuncnure HOCTOMHCTBA W HEAOCTaTKU
untepdeiica 1°C.

31 Cxembl 00cmykruBaHUs TpepbiBaHui. ONMUIINTE MPUHLHUI MPOTPAMMHOIO H
anmapaTHOTO OMPOCa UCTOYHUKOB MpepbiBaHuil. ONHUIIMTE HAa3HaYCHHE KOHTPOJUIEpa
npepsiBanuii. [losicHuTe TpUHIUT (YHKIIMOHUPOBAHUS KOHTPOJIJIEpa MPEepPHIBAHUN B
pexXuMax: BJIOXKEHHBIX TMpEepbIBAaHUM ¢  (PUKCUPOBAHHBIMH  MPUOPUTETAMH,
OpepplBaHUsT C  LUKIMYECKMMHM  IPUOPUTETAMH, MAaCKUPOBAHUE  3alpOCOB.
[lepeuncnure JOCTOMHCTBA U HENOCTATKH KaXKJIOTO U3 OMUCAHHBIX PEKUMOB.

32 KoHTpoJuiepbl MpsSIMOTO  JOCTyNa K mnaMmsaTd. Ha3zHaueHue, BBITOJIBI,
Ha0JII0JaeMble OT peajlu3ali B MHUKPOIIPOLIECCOPHON CHUCTEME PEeXHUMa HPSIMOIO
noctyna K naMmatu. Vcnonb3ys 00OOIIEHHYIO CXEMY 3JIEKTPUUECKYIO0 CTPYKTYPHYIO
B3aMMOJECHCTBHS MaMsITH U BHEIIHEr0 yCTPOMCTBA B PEXUME MPSIMOTO JIOCTyHa K
NaMsTH OIMUIIUTE €€ MPUHIUN paboThl. [lepeuncnuTe MOCTOMHCTBA W HEAOCTATKU
peXrUMa IPSIMOTO JOCTYTIA K MaMATH.

33 Ilpuniunel 00pabOTKM CHUTHAIOB B IMQPOBBIX cucrtemax. l[lepeuncnute
MpEeUMYIIeCTBA M HEJOCTaTKU UU(PpOoBOM 0O0paOOTKM CHUTHAJIOB. 3amlUIIUTe
yYpaBHEHHUs, OMHUCHIBAIOIIKME Oa30BbIe OIMEpalfy, HCIOIb3yeMble B aJrOpUTMax
unppoBoil 00padboTku curHayioB. [losicHUTEe Ha3HAUEHHE NEPEMEHHBIX, BXOASAIINUX B
HUX U PACKpOiTe (PU3UUECKHUI CMBICTT.

IIpuMepHBIH NepeYeHb NPAKTUHYECKUX 32124

2.1 OnuumTe npoueaypy CKauMBaHUsSl YCIOBHO OECIJIATHOTO MPOTPaMMHOIO
nakeTa MOJCIMPOBAaHUS MHUKpomnporeccopubsix ycrpoiicts  Keil — pVision 5.
[lepeuncnure ero OCHOBHbIE BOZMOXXHOCTH. OMUIINTE MPOLIECC CO3/IaHUs MTPOEKTA.

2.2 Vicnonb3ys apudmeTrdeckiue KOMaHbl, a TaK)Ke KOMaH/Ibl MEPEChUIKH U
nopaspsiiHo  00paboTky  MHGOPMAIMKM  HAMWINKATE MporpaMMy Ha  SI3bIKE
AccemOnepa, oOpabaThIBAIOIIYI0 TOCTYIUBIIYIO Ha BXOJ MPOIIECCOPHON CHUCTEMBI
UH(POPMAILIHIO TI0 CleayromeMy arroputMy (-k+n)-m.

2.3 Hanummre mnporpamMMmy Ha s3bike AcceMOnepa, 00ecreurBaronlyro
YMHOXXEHHUE/IeTIEHNEe JIByX CHTHAJIOB TMIOCTYNUBIIMX Ha BXOJ MPOIECCOPHOM
cucrembl. [lpy Hanmucanuu nporpaMMbel HEOOXOAMMO YYeCTb, 4YTO OAMH U3
MOCTYIUBIINX CUTHAJIOB OTPUIIATEIIHHBIN.

2.4 Harmummre mnporpamMmy Ha si3bike  AccemOiepa, 00eCHeurBarOIIyIO
BBIYHCJICHHUE CJICIYIOIIEr0 MaTeMaTHIeCKOro BeIpaxkeHus (M + Nn)-8, rme m — moboe



nByOaiiTHoe uwncno. Ilpu HanmucaHuum mporpamMMmel CIEIYET NPUAECPKUBATHCS
TpeOOBaHKSI MUHUMAIBLHOTO BPEMEHHU HCTIOTHEHUSI.

2.5 Harmmmre mnporpaMmy Ha s3bIke  AccemOiepa, 00eCleunBaroIIylo
pe3epBUpPOBAHUE MaMSTH Uil TPEX Pa3IUMYHbIX MEPEMEHHBIX, MUMEIOUIUX Pa3HbIN
pasmep. Ilpum HanucaHuum nOporpaMMbl YKaXKUTE HAYalbHBIA aapec 3alucu
NEepeMEHHON He COBNAJAIONIMI C HayajioM BbIJEIEHHOrO cermeHTa. [IpuBeneHHyIo
porpaMmy CHaOJUTE MOSICHEHUSIMHU.

2.6 Harmummre mnporpammy Ha s3bike  AccemOiepa, 00€CHeurBaIONIYIO
NEPEBOJI 3aJaHHOIO YETBIPEX3HAYHOIO YHUCJIA B JBOMYHO-IAECATUYHYIO CHUCTEMY.
Kaxxoe n3 ymcen cienyeT BBIBECTH Ha CBOW NOPT KOHTposuiepa. HammcanHyro
porpaMmy CHaOJuTe KOMMEHTaAPUSIMU.

2.7 Harummre mnporpammy Ha s3bike C5/, o0OecredywBaronIyro IMepeBoj
33JIaHHOTO YETBIPEX3HAYHOIO 4YHCJia B JBOMYHO-JECATUYHYIO cucTteMy. Kaxpoe u3
YUCeJ CJENyeT BBIBECTM Ha CBOM IOPT KOHTpoJuiepa. HammcaHHyro nporpammy
cHa0UTe KOMMEHTAPUSIMH.

2.8 Hcnonb3ys pUCYHOK CO CXEMOH 3JIEKTpUUYECKON MPUHIMIHAIBLHON MmopTa
PO xouTpomnepa cemerictBa 18051, onummMTe MPUHIMI Pa0OTHI CXEMBI B PEXKHME
BBOJa/BBIBOJIa JIaHHBIX IPU OPraHMU3alMM OJHOKPUCTAIBHOTO peXuMa padOThL.
3anummuTe (¢QparMeHT mporpaMMbl Ha si3blke (51, obOecrneuuBaroleil 3amnuch
uHdopmaruu B opt PO.

2.9 Mcnonb3ys pUCYHOK CO CXEMOM 3JEKTPUUYECKON MPUHITUIHAIBLHON MopTa
PO xontpomepa cemeiictBa 18051, onummTe NMPUHIUI PabOTHI CXEMBI B PEKHAME
BBOJIa/BbIBOJIa JAHHBIX MPU OpraHU3alyyd PaCHIMPEHHOrO pexuma padoThI.
3anumuTte (pparMeHT mporpamMmbl Ha s3bike C51, obecreuuBaroiieil CUUTHIBAHUE
uHpopmaruu u3 nopta PO.

2.10 Ucnonp3ysi pUCYHOK CO CXEMOW DIIEKTPUYECKOW MPHUHIMIHATHHON
nopra Pl xoHTpoiepa cemeiictBa 18051, omMIIUTE NPUHIMI PAOOTHI CXEMBI
YCKOPEHHOT0 3apsijia eMKOCTU Harpy3ku. 3anuinre GparMeHT NporpaMMbl Ha SI3bIKE
C51, obecnieunBaronieit 3anuck nHdopmaiuu B mopt P1.

2.11 Ucnionb3ysi PHUCYHOK CO CXEMOW ODJIEKTPUYECKOW MPUHIUIIAATIBLHOM
nopta Pl xoHtpoiiepa cemeiicta 18051, omuimmMre NPUHIMI PabOTHI CXEMBI B
pekrMe BBOJIA/BBIBOJIA JIAHHBIX. 3anmuiuTe (parMeHT mporpaMmMbl Ha si3bike C51,
oOecreunBaroIei cunThiBaHue HHGopMaru u3 mopra P1.

2.12 Ucnionb3ysi PHUCYHOK CO CXEMOW AJIEKTPUYECKOW MPUHIMUIIHUAIBLHOM
nopta P2 xoHTpoiuiepa cemeiictBa 18051, omuimmMTe NPUHIMI pabOTHI CXEMBI B
pexuMe BBOJIA/BbIBOJA JAHHBIX NPU OPraHU3aluyd OJAHOKPUCTAIBLHOTO peXHUMa
paboThl. 3anuiuTte ¢pparMeHT mporpaMmMbl Ha si3bike C51, obecrieunBaroiiei 3anuch
uH(popmauu B opt P2,

2.13 Ucnonb3yss PHUCYHOK CO CXEMOW »AJIEKTPUYECKOW MPUHIMUITUAIBLHOM
nopta P2 xoHtpoiuiepa cemeiicta 18051, omuimmre NPUHIMI pabOTHI CXEMBI B
peXrMe BBOJIA/BbIBOJIa JAHHBIX MPHU OPTraHU3ALUK PACIIUPEHHOIO peXHMa padOThI.
3anummrte (QparmMeHT mporpamMmbl Ha si3bike C51, oOecrmieumBaroliell CUMTHIBAHHE
uHbopMaluu u3 nopta P2.

2.14 Ucnionp3ysl PUCYHOK CO CXEMOW JIIEKTPUYECKOW NPUHLUIUATBHON
nopta P3 xoHTpoiuiepa cemerictBa 18051, omummre NPUHIMI pabOTHI CXEMBI B



peXrMe BBOJA/BBIBOJIA JAHHBIX. 3alMIIUTEe (parMeHT mporpammbl Ha sizbike (o1,
oOecrieunBarolieu 3anuck nHopmaiuu B nopt P3.

2.15 Wcrnionb3yss PUCYHOK CO CXEMOW »JJEKTPHUYECKON IPUHIUIHAIBHOM
nopta P3 xoHTposuiepa cemeiictBa 18051, onumuTe NPUHIUI PabOTHI CXEMBI B
pexuMe BBOJA/BbIBOJA  AIbTEPHATHMBHBIX CUTHAJIOB. 3anuiuudre  (pparmMeHT
nporpammbl  Ha s3bike C51, oOecneuuBaromell CUMTHIBAHWE AJIbTEPHATUBHBIX
CUTHAJIOB U3 nopTta P3.

2.16 Ucnonp3yst cxeMy OJJIEKTPUYECKYIO MPUHIMIHUAIBHYIO MOJKIIOUEHUS
JUCKPETHBIX TaTYMKOB K KOHTPOJUIEPY MPOaHAIU3UPYWTE padoTy MPUHUMINAIBLHON
CXEMBI M OMpPENEIUTE PEXKUMBI pabOThl aKTUBHBIX 3JIEMEHTOB. 3anmUIIUTe (parMeHT
nporpamMmbl Ha si3bike C51 oOecrneunBaroiieil ycrpaHeHue apede3ra KOHTAKTOB
IIyTEM BBEJECHUSI BPEMEHHOM 3aJIEPKKU.

2.17 Harmmmre mnporpamMmmy Ha s3bike  Assembler, oOecneuunBarornnyto
dbopMHpoBaHE BPEMEHHOM 3aJIEPKKU JIUTENLHOCTHIO N-100 MKC HUCMONB3Ys METO.
MpOrpaMMHBIX LUKJIOB. Ilepen HanmucaHueM mporpamMMbl IPOBEAUTE TEOPETUUYECKUI
pacyer HeoOXOAuUMBIX Ko3(ppuuuentoB. CHaOAUTE HANUCAaHHYIO MPOrPAMMY
KoMMeHTapusiMd. [IpopemMoHcTpupyiiTe ee pabdoTOCnOCOOHOCTh M JOCTHXKEHHUE
TpeOdyeMoro pe3yJsbTrara.

2.18 Hanmmure  mporpamMmy Ha  s3eike  C51,  oOecnednBaromIyro
dbopMupOoBaHUE BPEMEHHOHN 3aI€P>KKU JJIUTEIBHOCTBIO N-100 MKC UCTIONB3YsSI METOA
MpOrpaMMHBIX LMKJIOB. Ilepen HamrcaHueM MporpamMmbl IPOBEAUTE TEOPETUUECKUM
pacyer HeoOXoauMbIX Kod(pduimentoB. CHaOauTe HAMUCAaHHYI MPOrPAMMY
KoMMeHTapusiMu. [IpogemoHcTpupyiite ee paboTOCHOCOOHOCTh U JOCTHUIKEHHE
TpeOdyeMoro pe3ynbrara.

2.19 Hamummre mnporpammy Ha s3bike  Assembler, oOecneuunBarorniyto
dbopMupOBaHUE BPEMEHHOU 3aepKKHU IIUTEILHOCTHIO N-100 MC HMCHONB3YysT METOA
BJIOKEHHBIX HUKIIOB. Ilepen HamwcaHueM MpPOrpamMMbl MPOBEAUTE TEOPETUUECKUIA
pacyer HeoOXoauMbIX Kod(pduimentoB. CHaOaUTE HANMUCAHHYIO MPOTPAMMY
KoMMeHTapusiMu. [IpogemoHcTpupyiite ee padOTOCIOCOOHOCTh U JAOCTHKEHUE
TpebyeMoro pe3yybrara.

2.20 Hammmure  mporpammy Ha  si3eike (51,  obecrneunBaroniyro
dbopMUpOBaHUE BPEMEHHOU 3aepKKHU IIUTEILHOCTHIO N-100 MC MCTHONIB3ysT METOA
BJIOKEHHBIX HUKIIOB. I[lepen HamwcaHueM MpOrpamMMbl MPOBEAUTE TEOPETUUECKUI
pacuer HeoOXoauMbIX Kod(duimenTtoB. CHaOauTe HAMUCAHHYI) MPOTPAMMY
koMMeHTapusiMu. [IpogemoHcTpupyiite ee padOTOCIOCOOHOCTh U JAOCTHIKEHHE
TpebyeMoro pe3yybrara.

2.21 Hammmure  mporpammy Ha  si3eike (51,  obOecrnednBaroniyro
dbopMUpOBaHHE BPEMEHHOM 3aJepKKU JHTeIbHOCTRIO N-10 000 MKC mocpeacTBoM
taiiMepa. CHabauTe HaNMCaHHYIO MporpaMMmy KomMmeHTapusimu. [lepeuncnure
JEeUCTBUS, KOTOpPbIe HEOOXOJMMO BBITIOJIHUTH JJII HACTPOMKU TalMepa/cueTdyuKa.
[IponemoHcTpHupyiiTe €€ pabOTOCIOCOOHOCTh U JOCTIDKEHHE  TpeOdyeMoro
pe3ynbTrara.

2.22 Ucnionp3ysl CXeMy OJJIEKTPUYECKYI0 MPUHIMIIHAIBHYIO MOAKIIOUEHUS
JMCKPETHBIX JATYMKOB K KOHTPOJUIEPY HAMMUIIUTE mporpamMmy Ha s3bike CS51



MO3BOJIAIONTYIO Mociie npuxoAa Ha [IJ[1 moiokuTenbHOro UMIyJbca AIUTEIbHOCThIO
oonee 1 ¢ u nocnenyroniero npuxoAa Ha /{/12 ummysnbsca oTpuiaTeIbHON MOJASIPHOCTH
JUITUTENbHOCThI0O Oosiee 1 ¢ obGecneunth 3aropanue JCl1 u JIC2. B ciydae He
BBITIOJIHEHUS ONMUCaHHOTO Bbie ycioBus octaBuTh JCl u JIC2 B BBIKIIIOYEHHOM
COCTOSIHUMU.

2.23 Ucnionb3ysi cXeMy O3JIEKTPUYECKYIO TMPUHUIUIUAIBHYIO TOIKIIOYECHHUS
JTIUCKPETHBIX JTATYUKOB K MUKPOKOHTPOJUIEPY yepe3 MHUKPOCXEMY
MPOrPaMMHUPYEMOTO  TApaUICILHOTO  aJanTepa  MPOAHATM3HPYHTE  paboTy
MPUHITUITHATBHOM CXEMBl B JBYX PEKHMax €€ paldoThl (mpueM HHGPOPMAIUHA OT
JTUCKPETHBIX JaTYMKOB W BBIBOJ HWHGOpMAIMK HAa IUCKPETHBIC CBETOIMOIHBIC
WHJIUKATOPBHI).

2.24 Vcionb3ysl CXeMy DJJICKTPHYCCKYIO TMPUHIIAITAATIBHYIO TIOIKITFOYCHHSI
JTUCKPETHBIX JTATIAKOB K MUKPOKOHTPOJIIEPY yepes MHUKPOCXEMY
IPOrpaMMHUPYEMOT0 MapaJlIeIbHOTO ajjanTepa HaMUIIUTE mporpaMMmy Ha s3bike C51
o0ecreunBaOIIyl0 TPH IOCTYIUICHUHW C JUCKpeTHhIX nartuukoB JJI3 — JIJ110
3a1aHHOM KoMOuHanmu odecrieunth muranue JIC3 — JIC10 ¢ uatepsanom 1 c.

2.25 Uctionb3yst  cxeMy  DJIEKTPUYECKYIO  MPUHIUMIHUAIBHYIO  BBIBOJA
uH(pOpMAIIMU HAa CBETOAMOJHBIE MATPUYHBIC HHAUKATOPHI MPOAHAIMZUPYHTE €e
paboty u onummuTe (PYHKIIMOHHUPOBAHHWE B HEH MHUKPOCXEMBI MPOTPAMMUPYEMOTO
napajieIbHOTO ajiarrepa.

2.26 Ucnionp3yst  CXeMy  DJIGKTPUYECKYI0  MPUHIMIHUAIBHYIO  BBIBOJA
nHpOpMaIMu Ha CBETOAMOJHBIC MATPUYHBIC WHIUKATOPHI OMNPEACIIUTE 3JIEMEHTHI
obecnieunBaronve (yHKIMOHUPOBAHUE MATPUUYHBIX CBETOJMOIHBIX HHAUKATOPOB.
Onuimre peXuMbl W NPUHIMO PpabOThl  KaXKIOro dSJEMEHTa JTOM CXEMBbl
(GyHKIHOHUPOBAHMUS.

2.27 Uctionp3yst  cXeMy  DJIEKTPHYECKYI0  NPUHIMIHAIBHYIO  BBIBOJA
uH(OpMAIIMU HA CBETOJUOJHBIE MATPUYHBIE WHIUKATOPHI 3amuIiiuTe ¢GparMeHt
nporpamMmbl Ha s3bike C51  oOecnedywBaromvii BBIBOJ B 3a/IaHHYIO TTO3UIIUIO
MaTPUYHOTO CBETOMOIHOTO nHAuKaropa HG2 tpebyemoit aqecsaTuaHon nudpsl.

2.28 Uctionp3yst  cxeMy  DJIEKTPUYECKYIO  MPUHIMIHAIBHYIO  BBIBOJA
uH(OpMAIIMU HA CBETOJMOJHBIE MATPUYHBIE WHIUKATOPHI 3amuIIuTe (GparMeHt
nporpamMmbl Ha s3bike C51  oOecneywBaromvii BBIBOJ B 3a/IaHHYIO TTO3UIIUIO
MaTPUYHOTO CBeTOMOIHOTO MHAuKaropa HG1 tpebyemoit aecsatuaron nudpsi.

2.290 Ucnionp3yss  cxeMy  DJIEKTPUYECKYIO0  MPUHIUIHUAIBHYIO  BBIBOJA
nH(QOpPMAIIMU HAa CBETOAWOJHBIC MATPUYHBIC WHIUKATOPHI 3alMIIATE (parMeHT
nporpamMmbl Ha si3bike C51 obOecneyuBarOIIUi BHIBOJ, B 3aJJaHHYIO TMO3UIIMIO
MaTpUYHOTO CBeTOoAMOIHOTO nHAnKaropa HG2 Beex necstuanbix mudp ot 0 10 9.

2.30 Ucnionp3yst cxeMy  DJIEKTPUYECKYIO0  MPUHIUIHUAIBHYIO  BBIBOJA
uH(OpPMAIIMU HAa CBETOAWOJHBIC MATPUYHBIC WHIUKATOPHI 3alMIIATE (parMeHT
nporpamMmbl Ha s3bike C51 oOecnedywBaromuii BBIBOJ B 3a/IaHHYIO TTO3UIIUIO
MaTpUYHOTO cBeToauoiHoro nHaukaropa HG1 Becex necsatuunbix mudp ot 0 1o 9.

2.31 Ucnionp3yst  cxeMy  DJIEKTPHUYECKYIO  MPUHIMIHUAIBHYIO  BBIBOJA
uHQoOpMaAIMU HA  KUJKOKPUCTAJUIMYECKUA WHIUKATOP  OMUIIUTE  MPUHITUI
GYHKIIMOHUPOBAHUSI MHUKPOCXEMBI MPOTPAMMHPYEMOTO TapaJIEIbHOTO ajarnrtepa.



OTBeT MOSICHUTE, UCHOJIBb3Ysd CTPYKTYypHYyI cxeMy mukpocxembl KP580BBS55A u
0COOEHHOCTb 3aITMCH YIIPABIISIONIETO CJIOBA B PETUCTP YIPABIISAIONIETO CIIOBA.

2.32 Uctionb3yst  cxeMy  DJIEKTPUYECKYI0  MPUHIMIHAIBHYIO  BBIBOJA
uHQopMalUU HAa  KUJKOKPUCTAJUIMYECKUM HMHIUKATOpP  OMNUIIUTE  MPUHIIMIT
GYHKUIMOHUPOBAHUS  KUAKOKPUCTANIMYECKOrO0 HHAUKaTopa. OTBET MOSCHUTE,
HCIIOJIB3YS CTPYKTYpHYIO cxemy Mukpocxembl KPS80BBS5S5A u ocobeHHOCTH 3amucu
YIPaBJISIOMIETO CJI0BA B PETUCTP YIPABIISIIOLIETO CJIOBA.

HpHMeprlﬁ NMEePEeYCHb BOIPOCOB VIS MPOBEACHUA IIpOMe)KyTO‘lHOﬁ
arTreCTalmu 1o AMCIMIJInHe

TeopeaneCKne BOIIPOCHI

1 OnepanmoHHble YCWIHMTENIM YCTPOMCTBO M MNpuHUMI AeicTBusA. Jlaiite
ONpeJeNIeHHe ONepalMoOHHOMY ycuiutento. Hadepture yciaoBHoe rpaduueckoe
0003HaUYEHUE ONEPALIMOHHOTO YCUJIUTENS U PACKPOWTE CMBICT 0003HAUEHHSI HA HEM.
[lepeunciiiTe OCHOBHBIE MPABHJIA, HCIIOJIB3YyEMbIE IPU AHAIU3€ OIEPALMOHHOIO
ycunutens C  oOpaTHOM cBa3pl0o M Oe3 Hee. llepeunciute OCHOBHBIE
DKCILTYyaTALMOHHO-TEXHOJIOTUYECKNE XAPAKTEPUCTUKN ONEPALMOHHOIO YCHWINTEIS U
NOSICHUTE UX.

2 CXeMOTEXHUKa OIEpaloOHHBIX  ycunuTeneld. ba3oBble  BKIIOUEHHUS
OIEPAIMOHHBIX YCHIIUTENEH, OCOOEHHOCTU HX HKCIUTyaTallMH. 3alUIIMNTEe OCHOBHbBIE
MaTeMaTUYECKUE  BBIPAXKEHHUs,  HUCIOIb3yEMbIE  JUI  aHaln3a  OCHOBHBIX
XapaKTEepUCTUK CXEM YCTPOMCTB, COAEPKAIIMX B CBOEM COCTaBE ONEPALMOHHBIE
yewiurtenu. IlosicHuTe 0COOEHHOCTH MCHOJIb30BaHUS CXEeM O0a30BBIX BKIIOUEHHM
ONEPAIMOHHBIX  ycuiutTened. Ilepeuncnure  TOCTOMHCTBA M HENOCTATKH
HAYEPUYEHHBIX CXEM.

3 AHajoroBele  Kommaparopbl.  JlaliTe  ompezerneHWe — aHAJIOTOBOMY
komnaparopy. [lpuBeaure  KiacCM(pUKalMIO  AHAJIOTOBBIX  KOMIApaTOpOB
OPUMEHSEMbIX B aBHALIMOHHOM paJMOdJIEKTPOHHOM obOopynoBanuu. [lpueaute
BAPUAHTBl CXEM JJIEKTPUYECKUX MPUHUUIIMAIBHBIX, B KOTOPBIX HCIIOJIb3YKOTCS
aHaJIOroBble KommnapaTopbl. ONUIIKWTE NPUHIUN PaOOTHl OAHOM U3 CXEM, MOSCHUTE
HA3HAYEHHE 3JIEMEHTOB BXOAUX B Hee. [lepeuncnure TOCTOMHCTBA U HENOCTATKU
CXEMBI.

4 AnanoroBble KOMIIapaTophl. OKCITyaTallMOHHO-TEXHUYECKUE
XapaKTEepUCTUKHA aHAJIOTOBBIX KOMIIAPATOPOB. PacKpOWTe MOHATHE CIEAYIOLINX
OCHOBHBIX XapaKTEPUCTUK aHAJIOTOBBIX KOMIIAPATOPOB: CONPOTUBIIEHUE B OTKPHITOM,
BKJIIIOYEHHOM  COCTOSIHMM; TOK YTEUKHM KaHaja; ObICTpOJEHUCTBHE; BpeMs
NEPEeKIIOYEHUsI, HOMHUHAJIbHbIE 3HAYEHUs  MUTAOIIMUX  HAOpPsDKEHWH;  TOK
noTpeOseHUsl; MaKCUMaJbHO JOMYCTUMOE 3HAYE€HHE TOKa 4Yepe3 KOMMYTaTop;
JIMATNa30H JOMYCTUMBIX 3HAYEHUN BXOJIHOTO (BBIXOAHOIO) HANpPSKEHUS. Y KaXHUTE, B
KAKUX CIy4asx KaK[bli U3 MEPEUMCICHHBIX TapaMETPOB aHAJIOTOBOr0 KOMMYTaTOPa
OKa3bplBaeT CYUIECTBEHHOE BIMAHHE Ha PpabdOTOCIOCOOHOCTh ABHUALMOHHOIO
Pasro3IEKTPOHHOTO 000PYI0OBAHUSI.

5 AHaJIOTOBBIE KJIFOUM. AHAJOrOBbIE KIIOUM Ha TpaH3ucropax. Haueprure
CXEMBbl 3JIEKTPUYECKHE NPUHLMIHAIBHBIE AHAJNOTOBBIX KIIOYEH HAa IOJIEBOM



TPaH3UCTOPE C YHPABISAIOMMM [P-N  [EPEX0JOM U IIOJIEBOM TPAH3HCTOPE C
M30JUPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHaioM. [l0siCHUTE OCHOBHBIE OTJIMYUS
aTux cxeM. [losicHure mpuHuUn padboThl onHOM uX cxeM. [IpuBenuTe OCHOBHBIC
HKCILTYaTallMOHHO-TEXHUUECKUE XapaKTePUCTUKU dTOM cxembl. llepeuncnute ee
JIOCTOMHCTBA U HEJIOCTATKHU.

6 AHanoroBble KJIIOYM. AHAJIOrOBbIE KIIIOYM Ha TpaH3uctopax. Haueptute
CXEMbl DJIEKTPUYECKUE TNPUHIMIHAIBHBIE AaHAJIOTOBBIX KIIOUEH Ha T0JIEBOM
TPAH3UCTOPE C M30JIUPOBAHHBIM 3aTBOPOM M HWHIYIIMPOBAHHBIM KaHAJIOM U
ounosisipuoM TpaH3uctope. llosicHuTe OCHOBHBIE OTIMUMS ATUX cxeM. llosicHute
OpyUHIUO paboTel OAHOM U3 cxeM. llpuBeauTe OCHOBHBIE 3KCIUTyaTallMOHHO-
TEXHUYECKUE XapaKTEPUCTUKU ITOM cxeMbl. llepeuuciaure ee HOCTOMHCTBA U
HEJJOCTATKHU.

[/ AHanoro-mgpoBsle TpeoOpazoBaTenu. JlaiiTe omnpeneseHue aHaloro-
nudpoBomMy mpeobOpazoBatento. llepeuncnuTe OCHOBHBIE —AKCIUTyaTallMOHHO-
TEXHUYECKUE XAPAKTEPUCTUKH aHAIOTO-IM(POBBIX mMpeoOpazoBateneil. Haueptute
CXEMY JJIEKTPUYECKYIO MPUHIUMIHATBHYIO aHAJIOoro-mu(poBoro mnpeodpazoBaresns ¢
napajuiebHbIM TpeoOpa3oBaHueM. PackpoiiTe Ha3Ha4YeHHE HJIEMEHTOB, NPHUBEAUTE
OCHOBHBIE MaTEMAaTHYECKUE BBIPAKEHUS, HUCIOIb3yEMbIC IUIsl aHANIM3a OCHOBHBIX
XapaKTEPUCTUK CXEM YCTPOMCTB, COJEPKALUX B CBOEM COCTABE aHAJIOTO-IIU(PPOBLIE
npeoOpa3oBaTesy.

8 lludppo-ananoroseie mpeodOpazoBarenu. Jlaiite omnpeneneHue mHQPPO-
aHaJoroBoMmy mnpeoOpaszoBatento. Ilepeuncinre OCHOBHBIE 3KCIUTyaTallMOHHO-
TEXHUYECKUE XapaKTEePUCTUKH LU(PPO-aHAJIOroBeIX MpeolOpa3zoBareneil. lloscHure
NPUHLIUAN TpeoOpa3oBaHusl UUQPPOBBIX CUTHAJIOB B aHAJOTOBBIC, 3aMMIIHUTE
MaTeMaTUYECKUE BBIPAXKEHUS TMOSACHSIONIUE TPUHIUN PaOOThl. YKaKUTE THUIIbI
aBUAIIMOHHOTO PaJANO3JIEKTPOHHOrO 000pyaoBaHus (OOPTOBOTO M HA3E€MHOIO), B
KOTOPOM HUCIOJIb3YIOTCS ITU(PO-aHATIOTOBBIE PE0OPA30BATEIH.

9 [Ipencrasnenue yncen B nuPpoBoit iekTpoHuke. [loscHUTE B 4eM COCTOUT
CYTh JIBOMYHOTO KOJAMPOBAHUSA. 3AMUIIUTE MTOJMHOM, OMMCHIBAIOIINN JIF000€ YHCIIO B
mo6oit cucteme cuucnenus. [IpeacraBnenne uncen B Gopme ¢ PUKCUPOBAHHON H
maBarored 3amnsaroi. Ilepeuncinure MOCTOMHCTBA M HENOCTATKH KaXKJAOW (hOPMBI
npeAcTaBieHus uncen. ONUIIMTE aaropuT™M, ¢ MOMOLIBIO KOTOPOTO OCYHIECTBIISIET
IIpeACTaBIICHUs YKcel B hopMaTe ¢ IuiaBaromei 3anaror. [loscHuTe, B KaKOM THIIC
aBUALIMOHHOTO  PAJAMOAJIEKTPOHHOTO OOOpPYAOBaHUS HCIMOJNB3YIOTCA 4HCia €
(UKCUPOBAHHOM, a B KAKOM C IJIaBaIOILEN 3asITOM.

10 IlpencraBnenne umcen B mudpoBol  asnekrpoHuke.  Cranmapt
npejcTaBiieHus] yucen ¢ ruiaBaromieit 3anstoit |EEE 754. TlosicHute, miisi Kakux
nenei ucnosb3dyercss cranaapt |EEE 754, xakue Buabl mpencTtaBieHUs YHUCEN C
IIaBaroIEe 3amsITOl paccMaTPUBAIOTCS B CTaHIAPTE, MOPSAOK MPECTABICHUS YU CEIl
«Tyaa» U «oOpaTHOY, OPAIOK OKPYTIICHUS YKCeN B JopMate ¢ TIaBaroIIeh 3amsiTOM.
[lepeuncnure U packpoiTe OCHOBHbIE MTOJI0KEeHUs cTanaapta |IEEE 754.

11 O6mue cBeaeHust 0 GyHKIUSAX anreOpsl JOrvukd. OYHKIMHU U ONEepaluy.
JlaliTe TIOHSATHE CIEAYIOIIMM TMOHSATUSM alreOpbl JIOTUKH: Ta0JHIla UCTUHHOCTH,
byHKIHS, omepaTop; JOruveckas (YHKIHS OJHOW TEePEMEHHOH; JOTHYecKas
GyHKIHS ABYX MEPEMEHHBIX; JIOTHYeCKass (PYHKIUS TpeX MEPEMEHHBIX; JJOTHIECKUE



areMeHThl. Packpoiite u 3anmumnTe OCHOBHbBIE (PYHKIIMU aareOphl JIOTUKH.

12 OcHoBHBIEC 3aKOHBI U TpaBUiIa alreOpbl Joruku. Packpoiite, 3anummure u
JOKQXUTE  CJEIYIOUIME  3aKOHbl  aireOpbl  JIOTUKH:  KOMMYTATHUBHOCTH,
aCCOIIMaTUBHOCTH; JTUCTPUOYTUBHOCTH; UJEMIIOTEHTHOCTH; OTpUILIAHUS;
JIBOMCTBEHHOCTH; CBEPTKH; TIOJIHOTO CKJICUBAHHUSA;, HEIMOJHOIO CKJICUBAHMUS.
Haueptutre cxeMy 3JIEKTpUUYECKYI0 MPUHIMIHAIBHYI0 HUPPOBOrO YCTPOUCTBA,
peaIu3yIouero OJIMH U3 3aKOHOB alNreOphl JOTUKH.

13 Kanonnyeckue ¢opMbl MepekiaodarenbHblx  QyHkimid. CoBepiieHHas
TU3BIOHKTUBHAS (opMa MpeACTaBICHUS TepeKiouaTenbHol (pyHkuuu. Onummre
MPaBUJIO TIepexoJa OT TaOIMYHOW (DOPMBI 3amUCH TEPEKITI0YATEIbHON (PYHKITUU K
COBEpIICHHON JW3bIOHKTUBHOW (opme. [lpuBenute mnpumep 3¢PGEKTUBHOTO
WCITOJIb30BAHUS COBEPIICHHOW TU3bIOHKTUBHOW HOPMaIbHOU (POPMBI IPEICTABICHUS
nepexiouaTenbHol PpyHkunn. HauepTuTe NpUHIUMHATBEHYIO JJIEKTPUIECKYIO CXEMY
(G pPOBOro yCTPOUCTBA.

14 nTerpansHpie  MHKpocxeMbl jaemudparopoB. Jlalite omnpeneneHue
nemmmdparopy. llpuBeaute TaOMMIly HCTUHHOCTH HWHTETPATBHON MHUKPOCXEMBI
nemrdpatopa. Haueprure nNpUHLMIMANBHYIO JJIEKTPUYECKYIO CXeMy Ha 0aze
OCHOBHBIX JIOTUYECKMX (YHKIUN peanusyromyro (QyHKIUIO Jaemudparopa.
N3o0pa3ute ycinoBHoe rpaduueckoe 0003HAUECHHUE M PACKPONTE CyTh 0003HAUYCHHI.
[lepeuncnure U packpoiTe OCHOBHBIE SKCILTyaTallHOHHO-TEXHUYECKUE IMapaMeTphl
WHTETPAITBHBIX MUKPOCXEM AU PaTOpOB.

15 MnTerpanbHble MUKPOCXEMBI IpeoOpa3oBaneit koaoB. [laiite onpenenenue
npeoOpazoBarento KkoaoB. IlpuBenute TaOMUIy WCTUHHOCTH, OIHKCHIBAIOIIYIO
IPUHIUT PYHKIIMOHUPOBAHUS UHTETPAIbHON MUKPOCXEMBI MPeoOpa3oBaTesis KOIO0B.
HauepTuTe mpuHIMNHATBEHYIO JEKTPHUUECKYI0 CXEMy Ha MPOCTEHIIHNX IHU(PPOBBIX
AJIEMEHTax peanu3yllyr (QyHKIUI mpeoOpa3oBarens KkoaoB. M3o0pasute
yCIIOBHOE Tpaduueckoe 0003HauYeHUE HHTETPATbHOW MUKPOCXEMBI TIPE0Opa3zoBaTEIs
KOJIOB W pacKpoiTe cyTh o00o3HaueHuil. llepeuncnure W packpodWTe OCHOBHBIC
AKCILTYyaTallMOHHO-TEXHUYECKHE napameTpbl WHTErPaTbHBIX MHUKPOCXEM
npeobpaszoBaresneit KoJoB.

16 UnTerpanpHpie  MuUKpocxembl — mudpaTopoB. JlaliTe ompeneneHue
mmdpartopy. I[lpuBenute TaOMUIy WCTUHHOCTH HMHTETPAIBHOW MHUKPOCXEMBI
mudparopa 2—>4. Hauepture UPUHIMIHATBHYIO OJIEKTPHYECKYI0 CXEMy Ha
npocTeduX MU(GPOBBIX BJIEMEHTaX PEATM3YIOIIYyI0 (QYHKUIUIO IH@paropa.
N300pa3ure ycinoBHOe rpaduueckoe 0003HAYEHHE HHTETPATBHONM MHUKPOCXEMBI
mudpaTopa U pacKpouTe cyTh 00603HaueHuid. [lepeuncnure u packpoiTe OCHOBHBIC
AKCIUTYyaTallMOHHO-TEXHUYECKHE napameTpbl WHTETPaATbHBIX MUKPOCXEM
mpaTopoB.

17 NuterpanbHble MUKPOCXEMBI MYJbTUIUIEKCOpPOB. JlaiiTe omnpeneneHue
MynbTUIUIEKCOpYy. IlpuBenuTe TaOMUIy HMCTHMHHOCTH, OIKCHIBAIOUIYI0 pPaldOTy
WHTETPAIbHOM  MHUKPOCXEMBI ~ MYJbTUIUIEKCOpa. HadepTuTe NPUHIUIHAIHHYIO
ANEKTPUUECKYI0 CXEMYy Ha MNpOCTEMIIMX UUMPOBBIX BJIEMEHTAX pPEATU3YIOIIYIO
byHKIMIO MyJabTUILIEKcOpa. M300pa3ute ycinoBHOe Trpaduyeckoe 0003HAUYEHUE
MHTErPabHOM MHKPOCXEMBbl MYJIBTHILUIEKCOPA M PACKpPOUTE CyTh 0O0O3HAUYECHHIA.
[lepeuniciure U pacKpoOWTEe OCHOBHBIE SKCILUIYaTAllMOHHO-TEXHUYECKHE MapaMeTphl



MHTErPAIbHBIX MUKPOCXEM MYJIBTUILIIEKCOPOB.

18 MnTerpanbHbie MUKPOCXEMBI JEeMYJIbTUIUIEKCOpOB. [laliTe ompeneneHue
neMynbTUIiekcopy. IlpuBeauTe TaOnMily HCTUHHOCTH, OIUCHIBAIONIYIO pPabOTy
WHTETPAJIbHOM MHKPOCXEMBI JAEMYJIbTUIUIEKCOpa. HauepTure NpUHUMNHAIBHYIO
AIEKTPUUECKYIO CXEMy Ha MPOCTEHIIMX HUPPOBBIX 3JIEMEHTaX PeaTn3yIOIIyIo
dbynkuuo aemynbtuiiekcopa. M3o0pasure ycioBHoe rpaduueckoe o003HaYEHUE U
packpoiite  cyTh obOo3HaueHui. Ilepeumciaure ©W  packpoWTe  OCHOBHBIC
AKCILTYaTAllMIOHHO-TEXHUYECKHE napameTpbl MHTErPATbHBIX MUKPOCXEM
JEMYJIbTUILIEKCOPOB.

19 NnrerpanpHble MUKPOCXEMBI CXeM cpaBHeHHMsI. [laiiTe onpeneneHue cxeme
cpaBHeHus. IlpuBenure  TabMuIy  WMCTUHHOCTH,  ONMUCHIBAIOLIYI0  padoTy
MHTErPaIbHOM MHUKpPOCXEMBbI CXEMbl CpaBHEHUs. HauepTure NpUHIMIHAIBHYIO
ANEKTPUUECKYIO CXEMYy Ha MPOCTEHIMX HU(PPOBBIX 3JIEMEHTaX pPEATU3YIOIIYIO
¢GyHKIMIO cxeMmbl cpaBHeHUs. M300pa3ute ycioBHOe rpaduueckoe o003HAUEHUE U
packpoiite  cyTh  o0o3HaueHuil. IlepeuncnuTe ©  packpoWTEe  OCHOBHBIC
DKCILTyaTallMOHHO-TEXHUYECKUE IApaMETPbl MHTErPAJIBHBIX MHKPOCXEM  CXEM
CpPaBHEHHUS.

20 VuterpanpHple  MHKPOCXEMbl  LHMQPOBBIX  KommapaTopoB. Jlaiite
omnpeneneHue uudpoBoMy KommapaTtopy. llpuBenure TabnMily HCTUHHOCTH,
OINHKCHIBAIONIYI0 paboTy IudpoBoro kommapatopa. HauepTuTe npuHIMOHAIBHYIO
ANEKTPUUECKYIO CXEMYy Ha MPOCTEHIIMX LHU(PPOBBIX 3JIEMEHTaX PEATU3YIOIYIO
dbyukiuio  uudpoBoro kKommapartopa. M3oOpasute ycioBHOe rpaduueckoe
0003HaY€HUE MHTErpajIbHOM MHKPOCXEMbI LH(PPOBOr0 KOMIIApaTopa U PACKpOUTE
CyTb o00o3HaueHuil. llepeuncauTe M packpolWTe€ OCHOBHBIE SKCIUTyaTallMOHHO-
TEXHUYECKUE NTapaMeTpbl HHTErPaIbHBIX MUKPOCXEM LIU(PPOBBIX KOMIApaTOPOB.

21 VlaterpanbHble  MHUKPOCXEMBI ~ CyMMmaropoB. JlaiiTe  ompeneneHue
cymmaropy. IlpuBenure knaccuukalmio CyMMaTOpOB. 3aNUIINTE aHATUTHYECKOE
BBIPQXXEHUS, OIUCHIBaIoOIIee (PYHKIMOHUPOBAHUE OJHOPA3PSAHOIO CymMMarTopa.
HauepTuTe NpUHUMNHUAIBHYIO AJIEKTPUYECKYIO CXEMYy Ha MPOCTEHIIMX IU(PPOBBIX
AJIEMEHTaX peau3yIollyl0 (YHKIUIO OJHOpa3psaHoro cymmaropa. W3o0pasute
yCIOBHOE rpaduueckoe 0003HaueHHE MHUKPOCXEMBbl CymMMaTopa U PackpolTe CyThb
0003HauYEHUH.

22 VluTerpanbHble MUKPOCXEMBI aprU(METUKO-TTIOTUYECKUX YCTPOUCTB. [laiiTe
ONpeJeNieHHe U TOSICHUTE Ha3HaueHHe apu(METUKO-JOTUYECKOTO YCTPOUCTBA.
[IpuBequTe ¥ ONUIIMTE TMEpEYEHb OlNEpaluuid  BBINOJHAEMbIX apUPMETHKO-
JIOTUYECKUM ycTpoiicTBOM. WM300pasute yciioBHoe rpaduueckoe 0O003HaAYCHUE
apu(pMETUKO-I0ruH4eckoro ycrpoiicrea. Ilepeuncnure u packpoilTte OCHOBHbBIE
AKCILTYyaTalMOHHO-TEXHUYECKUE napameTpbl MHTErpabHbIX MHUKpPOCXEM
apu(PMETUKO-TOTHYECKUX YCTPOUCTB.

23 Tpurrepnl. [laiite onpenenenue tpurrepy. IlpuBeaute kiaccudukanuio
TPUITEPOB. 3amUIIUTE TAOJUIBI HUCTUHHOCTH MJII OCHOBHBIX THIIOB TPUITEPOB.
Hayepture NpUHLOMIMAIBHYIO  AJIEKTPUYECKYI0  CXEMY, IIOCTPOCHHYKO  Ha
OPOCTEHIINX JIOTHUECKUX OJJIEMEHTaX peaju3ylollylo (QYHKIHIO KaKIOro THIIA
TpurrepoB. M3o00pasute ycnoBHoe rpaduyeckoe 0003HAUEHHE TPUITEPOB U
packpoiTe CcyTh obOo3HaueHuil. Ilepeunciute U  packpoiiTe  OCHOBHbBIE



AKCIUTYyaTallMOHHO-TEXHUUECKHUE MTapaMeTPhl HHTETPATBHBIX MUKPOCXEM TPUTTEPOB.

24 TaktupoBaHue U cuHxpoHuzauud. [IpuBeaure kinaccuduxanuo npoodiem
TaKTUPOBAaHUS U METOJIOB UX pemieHusd. [IpuBenure TpeboBaHusl, NpeabsBIsIeMbIe K
CUCTEMaM TaKTHPOBAaHUA M CHUHXpoHM3auuu. [lapaMeTpbl TaKTOBBIX HMITYJIbCOB.
Opnodaznoe wu AByx(azHoe TakTUpoBaHue. JlOCTOMHCTBA U  HEIOCTaTKU
0J1H0(a3HOTO U JBYX(a3HOTO TAKTUPOBAHUS.

25 JIBonunble cyeTuuku. Jlaiite omnpeaeneHre JIBOUYHOMY CUETYHUKY.
3anummre TaOJHIBI WUCTUHHOCTH JUIsI OCHOBHBIX THIIOB JIBOMYHBIX CYETUHKOB.
HaueptuTe mNpUHIMNMATBHYIO  OJCKTPHUUECKYIO CXEMYy, IIOCTPOCHHYIO  Ha
OPOCTEHIINX  JIOTHUECKUX JJIEMEHTaX peaju3ylllylo (QYHKIHIO JABOUYHOTO
cuetynka. M300pa3ute yciaoBHOe rpaduyeckoe 0003HaAUCHUE TPUTTEPOB U PACKPOUTE
CyTb o00o3HaueHuil. llepeuncauTe M packpolWTe€ OCHOBHBIE SKCIUTyaTallMOHHO-
TEXHUYECKHE TTapaMeTPhl HHTETPATBHBIX MUKPOCXEM TBOMYHBIX CUCTUHNKOB.

26 MnTerpanbHble MHUKPOCXEMbl 3alOMHHAIONMX YCTPOUCTB. Onuimte
Ha3HAuUC€HUE  3amoMHUHarommXx  ycrpoiictB.  IlpuBeaure  kiaccuukauio
3aIlIOMHUHAIONINX yCTPONCTB. Packpoiite nmpuHuun (pyHKIIMOHUPOBAHUS KAXKIOTO U3
MPUBEJACHHBIX THUIOB. [lepeunciuTe W TMOSCHUTE OCHOBHBIE HSKCIUTyaTallMOHHO-
TEXHUYECKUE  XapPAaKTePUCTUKH  HHTETPAIbHBIX  MHUKPOCXEM  3allOMHHAIONIUX
YCTPOMCTB.

27 IlpocTble MHKpPOIPOLECCOPBl M MHKpPOIPOLIECCOPHBIE cucTembl. Jlaiite
orpenaeneHne Mukpormnpoieccopy. [IpuBenure kinaccupukamuo MUKPOIIPOIIECCOPOB.
[lepeuncnure U ONMUIINTE OCHOBHBIC PA3NUYMsI B OCHOBHBIX BHJAX apXUTEKTYp, IO
KOTOPBIM CTPOSITCSI MHKpoIpoiieccopbl. llepeunciurte W TMOSCHUTE OCHOBHBIC
IKCIUTYaTaI[MOHHO-TEXHUYECKHE XapaKTePUCTHUKU MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

28 IlpocThie  MHKpPOIPOIIECCOPHI M MHUKPOMPOIIECCOPHBIE  CHCTEMBI.
[TpuBenute OOOOIICHHYIO CXEMYy OJJIEKTPUYECKYIO0 CTPYKTYPHYIO OJHOSIEPHOTO
MUKpOIpolleccopa Y ONUIIATEe NPUHIMN ero (yHKIHoOHUpoBaHUs. Onuimre
MEXaHU3M BBI30Ba MOJAIPOrpaMMbl. BapruaHThI peanu3aiuu CTEeKOBOW MaMsITH.

29 UuTepdeiicel mpolieccopHbix cucteM. JlaiiTe ompeneneHue cleayrolmm
TepMuHaM: Gu3NUeCKuil uHTEepdenc; JIOTWYECKUil UHTEpPEic; JTOTUYECKH
MPOTOKOJ; KaHal CBSI3U; JMHUS CBS3M; MarucTpaib; MapajuielibHas MarucTpalb;
nocyeoBaTeIbHasl ~MarucTpaigb;, MepefaTyuk; NpueMHuK. JlaliTte KpaTKyro
xapaktepuctuky uarepdeiicy VME (Virtual Machine Environment).

30 CtpykTypa U (QYHKIIHOHUPOBAHUE MYJBTHUSAIECPHBIX MPOILIECCOPOB (HUPMBI
Intel. TIpuBeauTe 00OOIICHHYIO CTPYKTYPHYIO CXEMY MYJIBTHUSICPHOIO IMpoleccopa
¢upmer Intel, BermonHenHoro MO apxutekrype Sandy Bridge. ITosicaute Ha3HaueHHe
OCHOBHBIX DJIEMEHTOB, TPHUBEANTE OCHOBHBIC DKCIUTyaTallMOHHO-TEXHUYECKHE
XapaKTepUCTHKHU Tporieccopa. [IpuBeante MapKUpOBKY MpoOIEccopa, BHITOTHEHHOTO
10 OTIICAHHOM BBIIIIE APXUTEKTYPE.

31 O6mume cBeneHus: 0 COBPEMEHHBIX MUKPOKOHTposuiepax. [loscaute, B uem
COCTOSIT OCHOBHBIE OTJIMYUS MHKpOIpoleccopa OT mporeccopa. HM3obpasure
OO0OOIICHHYIO CTPYKTYpHYIO CXE€MYy MHUKPOIpPOIIECCOpa, TOACHUTE Ha3HauCHUE
KOKIOrO0  JJIEMEHTa, BXojasmero B Hee. OnummTe NOpUHOUN  padbOThI
MUKPOKOHTpPOJUIEpA 110 HAY€PUEHHOM cXeMe.



32 IlonynapHele ceMelcTBa MHUKPOKOHTposuiepoB. [lpuBeautre Hambonee
HOIYJISIPHBIE CEMENCTBA MHMKPOKOHTPOJUIEPOB, BBITYCKAEMBIX OTEUECTBEHHBIMU U
3apyOexHbIMU Ipou3BoguTenssMu. Ilepeuncnure ux ocobennoctu. IlpuBeaute
JIOCTOMHCTBA U HEAOCTATKU KaXXA0r0 CEMENCTBA MUKPOKOHTPOJLJIEPOB.

33 IlponieccopHoe Aap0 MUKpOKOHTpoJuiepa. Ilepeuncnure Tpu OCHOBHBIE
COCTABJISIFOLIME, SIBISIOLIUECS HEPa3pbIBHBIM E€IUHCTBOM TEXHUYECKOTO pPEIICHUs
IIPU TOCTPOEHUU MHUKPOKOHTPOJIJIEPOB. 3alIUIINTE MAaTEMATUYECKOE BbIPAXKEHUE AJIs
OTpENENEHUS] TMPOU3BOJUTEIBHOCTH MHUKPOIPOILIECCOPHON CUCTEME, TOSICHUTE
nepeMeHHble Bxoasdmue B Hero. OTBeThTe Ha Bompoc: UTo MOHMMaeTcs TMoJ
npenenbHOM — YacToToi  TakTupoBaHusi?  CpaBHUTE  MEXIy  co0oil  1Ba
MUKPOKOHTPOJUIEpPA, HCIONb3Yys JJIA CpPaBHEHHs CIEAYIOUIME IapaMeTphbl: THII
apXUTEKTYPBI; TIPeIeIbHAs 4YacTOTa TAKTUPOBAHUS; YacTOTa OOMEHa MO0 BHYTPEHHUM

MarucTpaJisiM.
34 PesusienTHas ~ mamsATh  MHUKpPOKOHTposuiepa.  Jlalite — ompeneneHue
PE3UAECHTHON aMsITH MUKPOKOHTPOJUIEPA. [Tepeuncnure OCHOBHBIE

HKCIUTyaTallMOHHO-TEXHUYECKUE  XapaKTePUCTUKH, a TakkKe JIOCTOMHCTBA W
HEJIOCTATKHU CJIEIYIOIIMX TUIIOB 3HepronezaBucuMoil mamsatu: Mask-ROM; One-Time
Programmable ROM; Erasable Programmable ROM; Electrically Erasable
Programmable ROM; Flash ROM.

35 MukpokonTtpoiiepsl  cemeiictBa MCS-51  ¢upmber  Intel.  Hagepture
00O0OIIEHHYI0 CTPYKTYpHYIO CXEeMy MHUKpPOKOHTpoJuiepa cemeiictBa MCS-51.
[losicaute  Ha3HaueHUE OCHOBHBIX  DJICMEHTOB. OnummTe  TPUHIUT
(GYHKIIMOHUPOBAaHUS  MHUKPOKOHTposuiepa.  llepeunciute  ero  OCHOBHBIC
IKCILTyaTallMOHHO-TEXHHYECKUE XapaKTEPUCTUKH, TPUBEIAUTE JOCTOMHCTBA W
HEIOCTATKH.

36 Knaccudukanus PIC mukpokonTposutepos. [IpuBeauTe kmaccudukamro.
Kpatko oxapakTepu3yiTe KaKIbli MyHKT Kiaccuukanuu. YKaxuTe, M0 KaKuM
MIPU3HAKaM MOKHO €Ille KIacCHU(PUIIMPOBaTh KOHTpouiepsl cemeiictBa P1C?

37 Texunueckue xapakrepuctuku PIC muxpokontpoiepos. Ilepeuncnure
TEXHUYECKUE XapPaKTEPUCTUKH U pacKkpoiTe ux cmbici. [loscHurte, kakum oOpa3om
MEPEUUCIICHHBIE XapaKTEPUCTUKA MUKPOKOHTPOJUIEpa OYIyT OKa3bIBaTh BIMSHUE HA
o0ITMe XapaKTePUCTUKH PATUOTEXHUYECKOTO YCTPOUCTBA.

38 Ctpykrypa mukpokoHTposuiepa cemeiictBa PIC. Hauepture 06001eHHyO
CTPYKTYpHYIO cxeMy Mukpokontpoisiepa PIC16F84, mnoscHutre Ha3HaueHuUe
AJIEMEHTOB, BXOJSAIIMX B HEEC M PACKPOWTE MPHUHIIAIT PaOOTHI CXEMBI. YKaXHUTE, B
KakOM pPaJdOTEeXHUYECKOM OOOpYJOBaHWM aBUAIMOHHOTO HA3HAYCHUS MOXKET
UCIO0JIb30BaThCsl MUKpOKOHTpoJuiep PIC16F84 u mouemy?

39 Knaccudukanusa wuHTephEHCHBIX MHUKPOIPOLIECCOPHBIX cucTeM. JlaiiTe
onpeneneHne TepMuHy «uHTepdeiicy. [IpuBeanre knaccuduranuo HHTEPHEHCHBIX
MUKPOIPOILIECCOPHBIX CHUCTEM U TOSCHUTE CYTh KaXKIOTO MyHKTa KIacCCU(UKAIIHH.
[lepeuncnure AOCTOMHCTBA W HEAOCTATKM HHTEP(EHCHBIX CHCTEM, BXOASIINX B
npuBeAeHHYI0 kiaccudukamuio. [lepeuyncnure OCHOBHBIE (DYHKIIMA CHUCTEM
aBUAIIMOHHOTO PATUO3JEKTPOHHOTO O0OpPYIOBaHMUS, B COCTAaB KOTOPBIX BXOJSAT
uHTep(eliCHbIE CUCTEMBI.

40 [lIuanasie opmupoBarenu. Jlaiite onpeneneHne, MOsICHUTE Ha3HAYEHUE U



o0nacTb TMpUMEHEHUs WIHMHHBIX (¢opmupoBareneil. Haueprure 006001IEHHYIO
CTPYKTYPHYIO CXE€MY IIMHHOTO (DOPMUPOBATENIS, PACKPOUTE HA3HAUECHUE AIIEMEHTOB,
BXOJSIIMX B HEe M ONUIINTEe MPUHLUN ee pabdoTel. M300paszute ycioBHOE
rpaduueckoe 0003HAUEHHE MHUKPOCXEMBbI IMUHHOTO (OPMHpPOBATEIS M TMOSCHUTE
Ha3HAYEHUE €€ BBIBOJIOB.

41 IMapannensHble agantepsl. [laliTe onpeneneHue, MOsSCHUTE Ha3HAYCHUE U
o0nacTh MpPUMEHEHUs MapajuleNbHbIX ajantepoB. Haueptutre 00001IEHHYIO
CTPYKTYypHYIO cxeMy Mukpocxembl KPS580BBSS5SA, mosicHute npuHIuUN paOOThI
napauieIbHO-TIepUPepUunHOTO ajanrepa. [lepeunciure ee OCHOBHBIE
XapaKTEepUCTUKU. JlaiiTe KpaTKyr XapaKTEpPUCTUKY OCHOBHBIM pPEKHMaM pPabOThI
napajuieabHO-TIepUPEPURHOTO aanTepa.

42 Nnrepdeiic SPI, Serial Peripheral Interface — cuaxpoHHBIN AyTUIEKCHBIMA
TPEXNpOBOAHbIA ~ uHTepdeiic. Ha3zHauenue wuHTEpdeiica, ero TEXHUYECKHE
XapakTepUCTUKM U obnacTh  npuMmeHeHus.  Haueptute — 0000uIEHHYIO
(YHKIIMOHAJIBHYIO CXEeMy OOMeHa JaHHBIMU MEXAY MOAYISIMHU TIOSICHUTE
Ha3HAYCHHE DJIEMEHTOB, BXOJSIIMX B 3Ty CXEMy M ONMIIWUTE MPUHLMII PabOTHI.
[lepeuncnure JOCTOMHCTBA U HeAocTaTku uHTEepdeiica SPI.

43 JIByXnpoBOAHBIA HHTEpPEIC ¢ MOCIeN0BaTeILHON Mepeaadyei JaHHBIX
I°C, Inter Integrated Circuit. Hasmauenme wunTepdeiica, €ro TEXHHUYECKHE
XapaKTepUCTUKU U 00JacTh nmpuMeHeHusa. Hauepture 0OOOIIEHHYIO CTPYKTYPHYIO
cxeMy wuHTepdeiica, NPUBEAUTE CTPYKTYpy CHUTHaja M TOSICHUTE MPUHLUII
(dyHKUMOHUpOBaHUS uHTepdeiica. Ilepedncnure OOCTOMHCTBA M HEIOCTaTKU
unTepdeiica 1°C.

44 TlpuHuunel 00pabOTKM CUTHANIOB B LUQPPOBBIX cucteMax. llepeuncnure
NpEeUMyIecTBA W HEJOCTaTKu 1U(PpoBOii 00paOOTKM CUTHAJIOB. 3alMIIUTE
YpaBHEHUS, OIMUCHIBAIOIIME Oa30Bble ONEpPALUH, HCIOJIb3YyEMbIE B alrOpUTMax
uugpoBoit 00paboTku curHaioB. [loscHUTE Ha3HAYEHHE MEPEMEHHBIX, BXOISIINUX B
HUX U PACKpOTEe (PU3MUECKHUI CMBICTT.

45 HaznadyeHnne M 001acTh NMPUMEHEHUS MHUKPOCXEM C IIPOrpaMMHpPyeMOi
aorukoil. IlosicHuTe cyTh TEXHMUECKONH HEOOXOINMOCTH UCHOIb30BAaHUS MUKPOCXEM
C MOpPOrpaMMHUPYEMOM JIOTUKOWM B PAAUOARJIECKTPOHHBIX CHCTEMax TIPakKIaHCKOU
aBuanuu. [lepedncianre OCHOBHBIX OTEUECTBEHHBIX M 3apyOEKHBIX MPOU3BOIUTENCH
IPOrPaMMUPYEMBIX JIOTHYECKUX CXEM.

46 Knaccudukauus MHTErpajibHbIX MUKPOCXEM MPOrPaAMMHUPYEMOM JIOTHKHU.
[IpuBenuTe KiIaccu(UKAUIO MUKPOCXEM C MPOTrpaMMUPYEMOM JIOTUKOW MUHUMYM
no JByM mpu3Hakam. PackpoiiTe CyIIHOCTh KaKJIOTO MYHKTa KilacCU(pUKAIIUH.
[IpuBequTe mnpuMep MHUKPOCXEM MIPOrpaMMHUPYEMOM  JIOTMKU(C — YKa3aHHUEM
MapKHUPOBKH) OTEUECTBEHHOI'O U 3apyOEKHOTO MPOU3BOICTBA.

47 O0uue (CUCTEMHBIE) CBOMCTBA MHUKPOCXEM MPOrpaMMHUPYEMOMN JIOTHKHU.
[lepeunciinte ©  pacKpoOWTE OCHOBHBIE JOCTOMHCTBA, ONPEAECIAIOIINE HX
BO3pACTAIOIEE HCIIONb30BAHUE B TEXHHYECKHX CHCTEMAaX. YKa)XKUTE€ OCHOBHBIE
HEJOCTATKU NMPUCYLIME MUKPOCXEMaM C MPOrpaMMHUPYEMOM JIOTUKOW W OIPENEIIUTE
IyTH UX YCTPAHEHHUS.

48 OcHoBHbBIE TEXHUYECKUE XapaKTEpUCTUKU MHUKPOCXEM c
nporpamMmupyeMon jorukoi. [IpuBenure He MeHee 6 XapaKTEpUCTHK (C yKa3aHUEM



WX aHTJOSI3BIYHOTO aHajora) W JalTe WM KpaTkoe moscHeHue. [loscHute, Kakue
XapaKTepUCTUKH  OyAyT  ONPENCNSIONMMMUA TPH  BBEIOOPE  MHKPOCXEMBI  C
IPOrPaMMHUPYEMOU JIOTHKOW JJIsi TIPUMEHEHHUSI B aBUAIMOHHOM PaJHOAICKTPOHHOM
000py1I0BaHUM.

10 MeToauyeckue PpeKOMEHJAANMH Ui O0y4alolIUuXCA IO OCBOEHUIO
TUCHHUILIAHBI (MOIYJIs1)

[Ipuctymass B 5 cemecTpe K H3yYEHUIO AUCHUIUIHMHBI «CXEMOTEXHHKA W
MUKPOIIPOIIECCOPHBIC YCTPOWCTBA B PAAUOIIEKTPOHHBIX CHUCTEMax», CTYICHTY
HEOOXOJMMO BHUMATEIHHO O3HAKOMHUTHCA C TEMAaTHYECKUM TUIAHOM 3aHATUH W
CIIUCKOM PEKOMEHJIOBAHHOU JUTEpaTyphl. CTyICHTY CIIEyeT YSACHUTH, YTO YPOBEHb
U TUIyOMHa YCBOCHHMSI JHUCIMIUIMHBI 3aBUCAT OT €r0 aKTUBHOW W CHCTEMATHYECKOU
paboThI Ha JIEKIHUAX W MPAKTUYECKUX 3aHATHS. B 3TOM mpoliecce BaxkHOE 3HAUYCHHE
UMEeT CaMoCTOsiITelbHAasi paboTa, HampaBlICHHAs Ha BOBJIEYEHUE CTYJCHTa B
CaMOCTOATENIbHYIO TMO3HABaTEIbHYIO JESATEIBHOCTh C I1EIbl0  (POPMHUPOBAHUS
CaMOCTOATENILHOCTH  MBIIUICHUS,  CHOCOOHOCTE K  MpodecCHOHATLHOMY
CaMOpa3BUTHIO.

B 6 cemectpe ocoboe BHUMaHUE YACNISIETCS PA3BUTHIO CIOCOOHOCTEH CTyAeHTa
B PEIICHUH HECTAHIAPTHBIX 3a/lay HA OCHOBE paHee M3YyYEeHHOTo MaTepuaia. B koHie
7 ceMecTpa IPOBOIUTCS IPOMEKYTOUHAS aTTECTAIUs B (DOpMe IK3aMeHa.

[Ipy mpoBemeHMM BCeX BHUIOB 3aHATHH OCHOBHOC BHHMAaHUE YACIACTCS
PaCCMOTPEHUIO TPUHITUIIOB TOCTPOCHHsI, PAaOOThI, aHANIHM3y PaJTHOIICKTPOHHBIX
CHUCTEM M HX DJJICMECHTOB, a TaK)X€ MECTa NMPUMEHCHHS HM3ydyaeMOro MaTepuaia B
CUCTEME PATMOTEXHIUUECKOTO 0OSCIICUCHHSI TIOJIETOB BO3AYIITHBIX CY/IOB.

Teopernyeckas TOATOTOBKA CTYACHTOB TO JUCIMIUIMHE OOECIICYMBACTCS HA
nexuusix. Ha nexmusx oOy4aemMbIM TarOTCSl CUCTEMATU3UPOBAHHBIE OCHOBBI HAYyYHBIX
3HAHUN MO COCTOSIHUIO M OCHOBHBIM HAyYHO-TEXHUYECKUM IMpoOJeMaM pa3BUTHS
PAZMOATIEKTPOHHBIX CUCTEM.

3aauaMu JIEKIUNA SBIISFOTCS:

— O3HAKOMJIECHHWE OOy4Yalmuxcsa C I[elsIMH, 3aJadaMd M CTPYKTypOH
TUCIUTUIMHBL ~ «CXeMOTEeXHMKa UM MHUKPOMPOIECCOPHBIE  yCTPOMCTBA B
PaJMORJIEKTPOHHBIX CHCTEMax», €€ MECTOM B CHCTEME HAayK U CBS3SIMH C JPYTUMH
JTUCITUTITMHAMMY;

— KpaTKoe, HO II0 CYIIECTBY, H3JI0)KCHHE KOMIUIEKCAa OCHOBHBIX HAayYHBIX
MTOHATHUH, TIOJIX0I0B, METO/IOB, IPUHIIMITIOB JJAHHOHN JTUCIMIUIAHEI;

— KpaTKoe W3JI0KeHWe Haubojee CYIIECTBEHHBIX ITOJOKCHUHA, PAaCKPBITHE
0COOCHHO CIIOJKHBIX, aKTyaJIbHBIX BOITPOCOB, OCBEIICHUE JTUCKYCCHOHHBIX MPOOIIeM;

— OTpeeICHUE  TICPCIICKTUBHBIX  HAINpaBJICHUN  JAJIBHEHUIIETO  Pa3BUTHS
HAyYHOTO 3HAHUS B 00JIACTU aBUAIMOHHBIX PAIMOTEXHIUUECKUX IETICH.

3HauUMBIM (PAaKTOPOM TIOJTHOIICHHOM U TIJIOJIOTBOPHON pabOTHI 00yYaromerocs
Ha JIGKIIMU SBJSIETCS  KyJdbTypa BeJIEHUS KOHCIEeKTa. JIJiS  TOBBINMICHUS
3G ()EKTUBHOCTH JICKITMOHHBIX 3aHATHNA PEKOMEHAYeTCS [0 Hadaja 3aHATHN
CaMOCTOATENILHO TPOBECTH TMPEABAPUTEIIBHOEC O3HAKOMJICHHE C MaTepHaioM



IpeCTOosIIeH JIeKIMU 1o mocoOuto [1] u ohopMUTh KpaTKuil MHpeaBapUTEIbHBINA
KOHCIIEKT.

Teopernyeckue TMOJNIOKEHUS, H3JIaraeéMble B JICKIUAX, WIUTIOCTPUPYIOTCS
npUMeEpaMu MX TMPAKTHYECKOM peaju3allid B PAJUOAIEKTPOHHBIX CHCTEMaxX H
CpelICTBaX AaBUALIMOHHOW AJIEKTPOCBS3M W Mepeladyd JaHHbIX. [ oOnerueHus
BOCIIPUSATHUSL CTYJIEHTOM CJIOKHOTO M Pa3HOOOpPAa3HOro maTephalia PeKOMEHIYeTCs
M3y4eHUE HOBBIX PAa3/ENIOB Kypca HAYMHATH C KPAaTKOTO BBEJEHHUSA, B KOTOPOM
YCTaHABJIMBACTCSA CBSI3h C MPEABIIYIIMMH W CMEXKHBIMU THUCIUIIMHAMU YYEOHOTO
TUTaHa.

BxonHoil koHTposib B (pOopMe YCTHOTO oOmpoca IMpernojaBaTellb MPOBOIUT B
Hayaje U3y4eHus KaXxJa01 HOBOU TEMBI.

[IpoBenenne MpPaKTUYECKUX 3aHSATHI OCYIIECTBISETCS TOCIE MPOUYTEHHUS Ha
JEKIUSAX COOTBETCTBYIOIIETO TEOPETHUECKOr0 MaTepuana, W CIYKUT CPEICTBOM
3aKpeIUICHUs] TOJYyYEHHbIX 3HAaHUW W (POpMUPOBAHUS HABBIKOB U YMEHHUU
WHKCHEPHBIX UCCIICIOBAHUN.

[IpakTuueckune 3aHATUA MPU3BAHBI O0ECHEUYUTHh TMOJYyYEHUE CTYACHTAMHU
MPAKTUYECKUX HABBIKOB U YMEHMI MO MPOBEJICHUIO MHKEHEPHBIX PACUETOB, a TAKKE
U3yYeHUE METOJIOB TOCTPOCHUSI W pacueTa XapaKTEPUCTUK PaTUOIICKTPOHHBIX
CUCTEM U UX 3JIEMEHTOB.

Bce Bunbl ydeOHBIX 3aHSATHI MPOBOJATCS C AKTUBHBIM HCIOJb30BaHHUEM
TEXHUUYECKUX CPEACTB OOYUCHHS U UMEIOIIUXCS B HAJTMUUU 00PAa3IOB.

W3yyeHue NUCHMIUIMHBI MMOCTPOEHO TAKUM 00pa3oM, 4yTOoObl 0OecnedrBanioch
HaWIy4Illee YCBOSHUE MaTepHaa.

Ha camocTodTensHOEe U3ydeHHE BBIHOCSATCS HauOoJiee TPOCTHIE BOIPOCHI
u3zydaeMbix TeM. CaMOCTOATENhbHOE M3yUeHHE TO3BOJSET MPHUBUTH HABHIK TOWCKA
WHTEPECYIOIINX BOMPOCOB B UCTOYHUKAX, B TOM YUCIIE U JOMOJHUTEIbHBIX.

CamocrositenpbHast  pabota  oOydaromierocs BechbMa  MHOTOOOpasHa W
coaepxkareiabHa. OHA BKITIOYAET CIICAYIONIME BUIBI paOboThI (11. 5.6):

—  CaMOCTOSITEJIbHBIA TOUCK, aHATM3 WMH(OpMalMu U mpopaboTka y4eOHOTo
MaTepuana,

—  TOATOTOBKY K YCTHOMY ONpOCY (MepedyeHb THUIOBBIX BOMPOCOB IS
TEKYIIIeT0 KOHTPOJIS B 1. 9.6).

WTOTOBBIN KOHTPOJIH 3HAHWUN CTYJIEHTOB MO TEMaM JTUCIUTIIMHBI TPOBOJIUTCS B
¢dbopMe BBITIOJIHEHUS 3alaHUN TMPAKTUYECKUX 3aHATHH, a MO0 CeMEecTpaM — B BHJE
3a4eTa M 3a4eTa C OLCHKOM.

[TpumepHBIii IepedeHb BOTPOCOB JJISl 3a4€TOB MO AUCHHUILTHHE «CXEeMOTeXHUKA
¥ MHUKPOIIPOILIECCOPHBIE YCTPONCTBA B PAIMOdIEKTPOHHBIX CHCTEMax» MPHUBEACH B II.
9.6. IlpumepHBIi TepedYeHb BOMPOCOB IS 3a4eTa W JK3aMEHa IO TUCIUIUINHE
«CXeMOTeXHHKa H  MHKPOIPOIECCOPHBIE YCTPOWCTBA B  PagHOdICKTPOHHBIX
CUCTEMax», a TAaK)Ke TUTIOBBIC 33/1a4UM ISl 3a4€TOB TAK)Ke MPUBEICHHI B 1. 9.6.

PaGouass mporpamma AUCIMIUIMHBI COCTaBJieHAa B  COOTBETCTBHHM  C
tpeboBanmsimu OI'OC BIIO no crienmansaoct 162001 «Oxcrmyatanust BO3AyITHBIHN
CYJOB W OpraHu3alys BO3AYLIHOTO ABIKEHUS» U crenuanusanuu «OpraHuzanus
pPaIrOTEXHUYECKOTO 00ECTIEYEHHS TOJIETOB BO3AYLIHBIX CYIOBY.



[IporpaMmMa paccmMoTpeHa W yTBEp)KJIEHAa Ha 3acelaHud  Kadeapbl
Panuoanexktponnbix cucrteM (Nel2) «29» nexabpst 2015 roga, nmpotokoi Ned

Pa3paboTuuk:

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

IIporpaMMa corjtacopasa:

Pykosomurens OITOIT ( 5{ ‘é ( }
J.T.H, c.H.C. Kynpsaxos C.A.

N D

[Iporpamma paccMoTpeHa M 0J100peHa Ha 3aceqaHuu Y4eOHO-METOIUYECKOTO
coBeta YHuBepcuteta «20» ssuBaps 2016 roxa, npotokosn Ne 3.

[Iporpamma ¢ U3MEHEHUSIMU U JAOMOJHEHUSIMU (B COOTBETCTBHUM C MPUKA30M OT
14 wurona 2017 roma Ne 301 «OO6 yrBepxkaenuun Ilopsnka opranuzanud u
OCYUIECTBJIEHUSI 00pa30BATENbHOM JAEATENBHOCTH 10 00pa30BaTEeIbHBIM MIPOrpaMMaM
BBICIIIETO OOpa3oBaHUsl — MporpaMMaM OakajaBpuara, MporpaMmaM CIeIUaInTeTa,
porpaMmaM MarucTpaTypbl») pacCMOTPEHA U COTJIaCOBaHHA Ha 3acelaHuu Y4yeOHO
— MeToandeckoro coeta YHuBepcuteTa «30» aBrycra 2017 roga, mpotokon Ne 10.



