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ABSTRACT

Bachelor’s degree in 12.03.01 Electronic Instrumentation

Study profile Acoustic devices and system

Course title: electronics and microprocessor engineering

Variable part of Block 1, 4 credits.

Instructor: Volkov P.A.

At the beginning of the course a student should be able to: reveal
natural-science essence of the problems arising during professional activity, to
attract the corresponding physical and mathematical apparatus to their
decision (GPC-4); the ability to solve problems of analyzing and calculating
the characteristics of electrical circuits (PC-1).

Learning outcomes: the ability to solve problems of analyzing and
calculating the characteristics of electrical circuits; the ability to search, store,
process and analyze information from various sources and databases, to
represent it in the required format using the information, computer and
network technology ; the ability to own the rules and methods of installation,
configuration and adjustment of nodes biotechnical systems, including those
associated with the inclusion of a human operator in the control loop
biomedical and environmental electronics .

Course description: The concept of analog devices; operational
amplifiers: parameters, basic op-amp circuits, amplifiers, filters,
comparators; concept of digital devices; logical elements; digital ICs;
combinational schemes; sequential circuits; development and analysis of
digital devices.

Main course literature:

1. Volovich, G.I. Skhemotekhnika analogovykh i analogovo-tsifrovykh
elektronnykh ustroystv [Circuitry analog and analog-digital electronic
devices]. Moscow, DMK Press, 2011, 528p. (rus)



2. Marchenko, A.L. Osnovy elektroniki: uchebnoye posobiye [Basics of
electronics: a tutorial]. Moscow, DMK Press, 2010, 296p. (rus)

3. Smirnov, YU.A., Sokolov S.V., Titov E.V. Osnovy mikroelektroniki i
mikroprotsessornoy tekhniki: uchebnoye posobiye [Fundamentals of
microelectronics and microprocessor technology: a tutorial]. St. Petersburg,
Lan, 2013, 496p. (rus)

Form of final control: pass-fail exam



AHHOTAIUS AHCHUIIJINHbI

«DJIEKTPOHUKA M MUKPOIPOLIECCOPHAS TEXHUKA»

VYyebHast auciuIuiiHa «OJEKTPOHUKA W MHKPOIPOIIECCOPHAs TEXHUKa
paspaboTtaHa  JuIsi  CTyA€HTOB  HampaBieHus  moarotoBku  12.03.01
[Tpubopoctpoenue, mpoduiab «AKyCTHUECKHE MPUOOPHI M CHCTEMb» U BKIIIOUCHA
B COCTaB 00s3aTEIbHBIX AUCIUIUIMH BapUaTUBHOW yacTu Oyoka 1 J{MCHMIUTUHBI
(Monmynu) yueOHoro miuasa. JluciuniauHa peanusyercs B 4 u 5 cemectpax Ha 2 u 3
Kypcax.

OO6mast Tpy1I0EMKOCTh JAUCIUIUIMHBI COCTaBIsACT 7 3a4€THBIX eauHuIl (252
yaca). YueOHBIM IUIAaHOM MPEIyCMOTPEHBI JEKIIMOHHBIE 3aHsATus (36/36 4dacon),
npaktuyeckue 3aHsaTus (18/18 wacos), mabopatopubie pabotel (18/18 uacos),
camocrosiTenbHast padoTa crygeHTa (81 ydac). [ToaroroBka k sx3ameny (27 yacoB).
Y4eOHBIM IUTAHOM NPEAYCMOTPEHO BBINOJHEHUE KypCOBOIO MIPOEKTa B 5
CEMECTPE, 3a4eT B 4 CEMECTPE U IK3aMEH B 5 CEMECTPE.

JucuumminHa «DJIEKTPOHUKA U MUKPOIPOIIECCOpHAasi TEXHUKa» Oa3zupyercs
Ha 3HAaHUM JUCHUIUIMH: «Bpicmias wmarematuka», «®Puszuka», «OCHOBBI
AIEKTPOTEXHUKMN», « T€XHOJIOTHSI TPOrpaMMHUPOBaHUsD, «OCHOBBI JJIEKTPOHUKI.

B nucuunnmnae «DIEKTPOHUKA U MUKPOIIPOLIECCOPHAA TEXHUKA» U3Yy4arOTCs
OCHOBBl TIOCTPOEHHUS MMKpPOIPOLECCOPHBIX yCcTpoilcTB. bonee mnoapoOHO
MOCTPOEHUE MHKPOIPOLIECCOPHBIX YCTPOWCTB PaccMaTpHUBAECTCS B JAUCIUIUIMHE
«Muxkporporieccopubie ycTpoicTBay. Kypc siBisiercss 6a30BbIM ISl JUCIUTUTHH
«Mukporporeccopubie  ycTpoiicTBa», «lmapoakycTtuueckue mnpuOOpel |
cuctembl», «Hepaspymaroniye MeToapl KOHTpoJs», «MHpopManmoHHble CUCTEMBI
B TUJIPOAKYCTHUKEY.

Heab mucHMIUIMHBI: W3YYEHUE OCHOB MOCTPOEHHUS MHUKPOMPOLECCOPHBIX
YCTPOMCTB.

3aaun JTUCUMILUIUHBI:

B PE3YIbTATC N3YUCHUA AUCHUIIIIMHDBI CTYJACHTBI JOJI’KHBI:



- BBIOMpaTh THIOBOE OOOpYyJOBaHWE W HMHCTPYMEHTHI, a TaKXKe
PEIBaPUTEIHLHO OIICHIUBATh SKOHOMHYECKYIO A((hEKTHBHOCTh TEXITPOIIECCOB;

- 3HaTh OCHOBHBIC AJITOPUTMBI OOpPAOOTKH CHUTHAJIOB, XapaKTCPUCTUKU U
MIPUHIIATT PA0OTHl COBPEMEHHBIX aHAJIOTOBBIX M MU(PPOBBIX YCTPOUCTB 00pabOTKH
CUTHAJIOB;

- YMETh aHAJIM3UPOBATh Pa0OTy aHAJOTOBBIX W ITU(GPOBBIX YCTPOUCTB
00paOOTKM CHUTHAJIOB, PACCUUTHIBATh XAPAKTEPUCTHKU IMOMEXOYCTONYUBOCTH
CUCTEM, MOJICTTUPOBATH PA0OTy YCTPOUCTB 0OPabOTKH CUTHAJIOB,

- TIOHMMaTh CHeUU(UKY YCTPOHUCTB 0OpabOTKH 3IEKTPOMArHUTHBIX
CUTHAJIOB;

- HAYYWUTHCS HCIIOJIB30BATh CTAHIAPTHYIO TEPMHUHOJIOTHIO, OTPEICICHUS,
00O3HAUEHUs W EIUHUIBI HM3MEpPEHUs, MPUMEHSIEMbIE K TEXHHUKE OOpabOTKH
CUTHAJIOB.

JUtss  ycmemrHoro  W3yYeHHS ~— JUCHHMIUIMHBI  «OJEKTPOHHKA |
MUKPOIPOLIECCOPHAsT TEXHUKa» y OOyYaronIuxcsl JOHKHBI ObITh CHOPMUPOBaHBI
CIICTYIOTIINE MpeIBapUTEIIbHBIC KOMITCTCHITNH CIIOCOOHOCTH K

CaMOCOBCPIICHCTBOBAHHUIO H CaMOPA3BUTHIO B HpO(beCCI/IOHaJIBHOﬁ C(bepe, K

MTOBBIIICHUIO OOIIEKYJIbTYPHOTO YPOBHS; CIIOCOOHOCTH BBISBJISIT
€CTeCTBEHHOHAYYHYI)  CYIIHOCTh  MpOOJieM,  BO3HHUKAIOIIMX B  XOJe
npoecCHOHANBHON  ACSATENBHOCTH,  MPHUBJIEKAaTh  JUII WX  pelIeHUs
COOTBETCTBYIOIIUHI (hu3MKO-MaTeEMaTUUECKUN arrapar, CIIOCOOHOCTH

MPEJCTABIATh AJCKBATHYIDO COBPEMEHHOMY YPOBHIO 3HAHUM HAYYHYH) KapTHUHY
MHpAa HAa OCHOBE 3HAHUA OCHOBHBIX IIOJIOKEHHM, 3aKOHOB U METOJ0B
€CTECTBEHHBIX HAYK U MATEMAaTHKHU.

B pesynbrare u3ydeHus: JaHHOW AMCIUIUIMHBI Y CTYyJIEHTOB (OPMHUPYIOTCS

cieayromue obienpodeccuoHalbHbIE U Mpo(ecCuoHaIbHbIE KOMITETCHITUU:

Kox u gopmyanposka Jtanbl GOpMHPOBAHUA KOMIICTCHIMHU
KOMIIETCHIIUH

OIIK-4 - BBIOMpPATh TUIIOBOE 00OPYAOBAHUE U UHCTPYMEHTHI, a

CIOCOOHOCTh TaK)K€ NPEIBAPUTEIBHO OLEHUBATh 3KOHOMHYECKYIO

YUYUTHIBATH 3Haer 3¢ (PEKTUBHOCTH TEXIIPOIIECCOB.

COBPEMEHHBIE - 3HaTb OCHOBHBIE AJITOPUTMBI 0OpaOOTKH CHTHAJIOB,

TEHJCHIMH  Pa3BUTHUSA XapaKTepUCTUKU W MPHUHIMIBL paboThl COBPEMEHHBIX




TEXHUKH U TEXHOJOTUH AQHAJIOTOBBIX U LUQPOBBIX YCTPOMCTB 00pabOTKH

B CBOCH CHTHAJIOB;
npodeccnoHaTBEHOMI
JESATEIIBHOCTH - aHATM3UpPOBaATh PAa0OTy AaHAJIOTOBBIX W MHM(POBBIX

YCTPOUCTB  00paOOTKH  CHTHAJIOB, PacCUUTHIBATH
XapaKTePUCTHKU  MOMEXOYCTOMYMBOCTH  CHCTEM,
MOJCIUPOBaTL  paboOTy  YCTPOWCTB  00pabOTKH
CUTHAJIOB;

- TOHUMATh CHeuu(PHUKy YCTPOWCTB 00pabOTKH
AIIEKTPOMATrHUTHBIX CUTHAJIOB;

- HCIONIb30BaTh  CTAaHAAPTHYID  TEPMHHOJIOTHIO,
ompezeneHusi, 0003HAYCHHUS] M EIUHUIBI HU3MEPEHUS,
NPUMEHSIEMbIC K TEXHUKE 00pa0OTKH CHTHAJIOB.

VYmMmeer

CIIOCOOHOCTBIO YYUTHIBATh COBPEMEHHBIE TEHACHIIUU
Bnaneer pa3BUTHS TEXHHMKU M  TEXHOJOTMHA B  CBOEH
po(heCCHOHAILHOM IS TEIbHOCTH

-OCHOBHBIC TCHACHII NN B OCHOBHBIX oTpacisx

3naer npUOOPOCTPOCHHUS;
IK-1 -METOJBl  TOJydYeHHWss HOBOW  WH(pOpMAlMu B
CIOCOOHOCTh K aHAJIU3Y IpUOOPOCTPOCHHUHU.
[IOCTABJIEHHOW  3aJa4yu -IPOBO/INTh HAyYHBIE HCCIENOBaHHA B  OOJIACTH
UCCIIEIOBaHUM B | YMeer npUOOPOCTPOCHHUS;
obacTu -popmynuposats T3 Ha Beinoanenne HUP.
pubOPOCTPOCHUS -METO/IAMH CO3JAaHMsI TEXHUYECKUX 3aJaHu;

Biageer -IIOCTAaHOBKOW PAa3JIMYHBIN 3a/1a4 Uil pEIleHUs 3ajad

110 UCCJICAOBAHNIO HOBBIX 06p83HOB TCXHHKHU.

I[JUI (l)OpMI/IPOBaHI/IH BBIINICYKA3aHHBIX KOMHGTGHHHﬁ B paMKax OTUCIHHIIIIMHBI
((BJIGKTPOHI/IKa N  MHKPOIIPOLCCCOpHAA TCXHHKA» IIPHUMCHAIOTCA CICAYIOIINC
METOAbI aKTUBHOI'O O6y‘l€HI/IHZ aHaJIn3 KOHKPETHBIX CPITyElL[PIfI, 61/1HapHa;1 JICKIIU,

JCKIOUA - TUCKYCCHA.

I. CTPYKTYPA U COAEP) KAHUE TEOPETHYECKOM YACTHU KYPCA
(72 vac. MAO 16 uac.)

Pazgen 1. OOmme nNpPUHUUNBI TNOCTPOEHHUA M CTPYKTYPbI
MHUKponpoueccopHsix ycrpoiicts (MILY) (20 yac.).

Tema 1. OcHoBHbIe HanpaBJjeHus passurus MILY (2 yac.).

Beenenmne. Ilemm wm 3amaum  kypca. Kpartkuit uctopuueckmii  0030p.
DOneMeHTHas 0a3a MUKpPONPOLIECCOPHBIX YycTpoicTB. [lnmanapHas TexHoONOrUs

Mponu3BOACTBA KPCMHHUCBBIX  ITOJIYIIPOBOAHUKOBBIX HpI/I60p0B. TexHonorus



IIPOM3BOJCTBA MOJIYNPOBOAHUKOBBIX MPUOOPOB M3 apceHuaa ramaus. OCHOBHBIE
HanpasyieHus: pazsutusg MIIY. MupoBsie nuaepsl pa3pabOTKu M IPOU3BOJCTBA
MITY. OcHoBuble  Poccuiickue  pa3paboTyukd ¥ MPOU3BOAUTEIH
MHUKPOIIPOLIECCOPOB, MUKPOKOHTPOJIJIEPOB X MUKPOIIPOLIECCOPHBIX YCTPOWCTB.

Tema 2. QOOmme nNpPUHHUNBI TOCTPOEHMS M CTPYKTYPbI
MHUKponpoueccopHsix ycrpoiicts (MILY) (2 yac.).

Knaccudukanus mukponponeccopubix ycrpoiicts (MITY). Tepmunosnorus.
Mukponpoueccoppl U MHKPOKOHTPOJUIEPBL.  ODTambl  MPOEKTUPOBAHUS
MUKPOIIPOLIECCOPHBIX YCTPOMCTB. Tunoseie CXEMBI OCTPOCHUS
MHUKPOIIPOLIECCOPHBIX YCTPOUCTB. IlocTpoeHrE MUKPOIIPOLIECCOPHBIX YCTPOMCTB C
oOmumu muHamu. [lpenmymiectBa W HEOOCTATKM YCTPOMCTB C IIMHAMMU.
[TocTtpoeHre  MHMKpPONPOLECCOPHBIX  YCTPOMCTB C  OOpaTHBIMU  CBSI3IMHU.
VYcTolunBOCTh pabOThl MHKPOIPOLIECCOPHBIX YCTPONCTB C MHOTOKOHTYPHBIMHU
oOpaTHBIMH  CBSI3SIMU. BuHIbI KOHTpOIEPOB (CUHXPOHHBIA, ACHHXPOHHBIN,
NpepbIBaHUN ).

Tema 3. 8-paspsiiHbIe MUKPOKOHTPOJLIIEPHI (2 yac.).

Haznauenme wu oOume NpUHOMNBI  TOCTPOEHUS 8-  pa3psIHBIX
MHKPOKOHTPOJIJIEPOB. CewmeiicTBa MHKPOKOHTPOJIJIEPOB. CrpykTypa
COBPEMEHHOI0 8-pa3psIHOTO MHUKPOKOHTPOJUIEpA HA IPUMEPE KOHTPOJIIEPOB
MCS-51, Atmel AVR, PIC 16, PIC 18. IIporeccopHoe simpo, ero (GpyHKIIHH,
BPEMEHHBIE TMarpaMmbl pabOThl, pa3HOBUAHOCTU. 3alIOMUHAIOIINE YCTPOMCTBA 8-
MU  pa3psAOHBIX  MHKPOKOHTPOJUIEpOB.  BcmomorarenbHble — yCTPOMCTBA.
PeructpoBsie Moaenu mukpokontposmiepo MCS-51, Atmel AVR, PIC 16, PIC
18.

Tema 4. IIpepbiBanus (2 yac.).

[lenecooOpa3HOCTh UCTIOIL30BaHUS MEeXaHu3Ma npepbiBanuil. [IpepbiBanus,
BU/JIbI IPEpPhIBaHUM, TAa0JIMIIa BEKTOPOB MpPEPhIBaHUM, 00CTYKUBAHKUE MPEPhIBAHUMN.
MackupoBanue mpepbiBaHHI. 3aJepKKH, CBSI3aHHBIE C MEPEXOAOM K 00paboTke

npepbiBaHui. Vcnonb30BaHue MpepbIBaHUM TSI PA3rPy3KHA IIPOLIECCOPHOTO SIApa.



Pa3bop BapuUaHTOB CXEMOTEXHMUYECKOTO TMOCTPOEHUS MHKPOIPOIIECCOPHOTO
YCTPOMCTBA, PEAarupyIOIIETO Ha MPEPHIBAHUS.

Tema 5. BcnoMoraresibHbIe YCTPOCTBA MUKPOKOHTPOJLIEPOB (2 4ac.).

LenecooOpa3zHoOCTh BKJIFOUEHHS B COCTaB MHUKPOKOHTPOJUIEPA
BCIIOMOTaTEJIbHBIX yCTPOMCTB. BcmomorarenbHble yCTPOMCTBA, BXOASIIME B
COCTaB MHUKPOKOHTpOJUIepoB. CTOpOKEBOW TaiimMep, cOpOC TIpH BKIIOYCHUH,
tpurrep Illmutra, mnpeoOpazoBatenu ypoBHel. Compoueccopsl U OJIOKU
MUKporporpamm. Mcronas30BaHne BHEITHUX BCIIOMOTATEIbHBIX YCTPOUCTB.

Tema 6. CxeMoTeXHHKA OPTOB BBOJAA-BbIBOA (2 yac.).

TpebGoBanus k moptam BBOjAa-BbIBoJA. Harpyzounas croco6HocTh. OOmmiue
MPUHIIUIBI TOCTPOCHUSI TTOPTOB BBO/A-BbIBOA. PerynupoBanue ObICTPOICHCTBUS.
Omnpoc noptos. Ilepekatouenre mopToB ¢ BBOAA HA BBIBOJ NTPU MHUIMATIU3AUU U
B mpoiiecce paboTel. OpHOHaAmpaBJEHHbIE TMOPTHI BBOJAA-BbIBOAA. [Ipumep
pean3anuu yCTPOMCTBa C OJHOHAIIPABIEHHBIM MOPTOM BBOJ1a-BBIBO/IA.

Tema 7. CxeMOTEeXHHKA MOpTOB BBO0/1a-BbIB0/1A.
KBa3uaByHanpaBiieHHble W [IBYHANpPaBJieHHbIe NOPTHI BBOAA-BbIBOAA (2
qac.).

[logknoyeHue W TaKTUPOBAHME MHUKPOCXEM TMaMsITH, BPEMEHHbIC
nuarpaMMbl. J[ByHampaBieHHbIE MOPThI BBOJa-BbIBOJA. CXEMHBIC pean3aluu
JIBYHAIIPABJICHHOCTH B MHUKPOKOHTPOJUIEpAX PA3JIUYHBIX POU3BOJIUTEIIECH.
Harpy3ouyHasi cnocoOHOCTh M MOMEXOycToiuMBOCTh. llopThl BBOJA-BBIBOJA C
TpEMsI COCTOSIHUSIMU. 3allliTa MOPTOB BBOAA-BBIBOJA OT IMEPErpPy30K MO BXOAY U
BBIXOy. AJbTepHATUBHBbIC (YHKIIMM TIOPTOB JIJIi BBOJAA W BBIBOJIA CHUTHAJIOB.
[ToarsruBaronye pe3ucTopsl.

Tema 8. Anasioro-ungpossie 1 HUPPoaHAIOTOBbIE NIpeodpa3oBaresn (2
yac.).

[Tpunuunel nocrpoenust u norpemHocTy AL PasnoBunnoctu ALIT (ALIT
MOCJIEIOBATEILHOTO TPUOIMKEHUS, TapajlieabHble, KOMOMHUPOBAHHBIE, CUTMa-
nenbta AILT). Cxemorexuuka ALl IIporpammupoBanue AL Tlpunummnst

noctpoenusi U norpemHocty I[AIL. Cxemorexnuka IIAIL. ITporpammupoBanue



IHAII. Harpy3ounas cnocooHocTs I[AIl. HeoO6XxoaumocTh HMCIOIB30BaHUS
BHEIIIHUX 3JIEMEHTOB KOPPELIMH EMKOCTH HArpPy3KH.

Tema 9. Taiimepsl U poueccopbl cOObITHI (2 Yac.).

Tunuussle 3a1a4yM, pelracMble C HMCIOJIb30BAHMEM TalMEpPOB: MU3MEpPEHHUE
BPEMEHHBIX HHTEPBAJIOB, (OPMHUPOBAHUE BPEMEHHBIX  HWHTEPBAJIOB, IOJACYET
uMIynscoB. OOIIMe MPUHIUMBI MOCTPOEHUS TaiiMepoB. CUeTYMKH, BXOJSIIINE B
COCTaB TalMEPOB, OIPAaHUYEHUS HA Pa3psAIHOCTD M KOJIMYECTBO CYETYHKOB.
CKBO3HBIE TOKH TMPH TMEPEKIIOYCHUH CYETYUKOB. [Iporeccopsl COOBITHI.
[IpyHIMIIBI TOCTPOEHHUSI U UCTIOIb30BAHHS.

Tema 10. Ucosib30Banue TaiiMepos (2 4ac.).

Kanan Bxomnoro 3axBara. M3mepeHne HHTEPBAJOB BPEMEHU H CUET
UMIYyJbCOB. CXEMOTEXHUYECKHE OCOOEHHOCTH IIOCTPOEHUS KaHajlda BXOJHOTO
3axBaTa  pa3MYHBIX  NOpou3BoauTened. KaHanm  BBIXOJZHOTO — CpaBHEHUS.
CxeMOTeXHHYECKHE OCOOEHHOCTH IOCTPOEHUsI KaHaja BBIXOJHOTO CpPaBHEHHS
pasiMuHbIX ~ npousBojurened.  DopMHpOBAaHME ~ HMMIYJIBCOB  3aJaHHOU
mutenbHocTy.  [upotHo-umnynecHas wmoxaysuus (ILIMM). ®opmupoBanue

curdanoB [IINM. ®@opmupoBanre MHOTO(]A3HBIX MOCIIETOBATEIHLHOCTEH.

Pasznen 2. Uurepgeiicst MITY (6 uac.).

Tema 1. O0mue TpedoBanus k uurepgeiicam (1 gac.).

Hasnauenue wunTepdeiicoB. OO6mme TpeboBaHus K  uHTEepdeiicam
MUKPOIPOLIECCOPHBIX ycTporcTB. Knaccuduxarus uHTEpdEiicoB, UCMOIb3yeMbIX
B MHUKPONPOIIECCOPHBIX  ycTpoWcTBax.  PazHoBugHOCTH ~ WHTEpdEHCOB.
[TocnenoBarenbHble U MapajuienbHble HHTEpPEichl. beicTpoaelicTBrE, MPOMYyCKHAs
CIIOCOOHOCTH, IOMEXO0YCTOMUYMBOCTh UHTEp(eticoB. Kabenu u coenunurteny.

Tema 2. O030p unrepdeiicon (5 yac.).

[TocnenoBarensubie  uHTepdeiicel RS-232 u  RS-432.  Hasznauenwe.
OcHoBuble curHanbel. Bpemennsie muarpammbl. Uatepdeiic SPl. Hasnauenwe.
OcHoBHble curHansl. Bpemennsle mguarpammbl. Mutepdeiic 12C. Haznauenue.

OcHoBuble curHanbl. Bpemennbie nuarpammbl. Uatepdeiic CAN. Hasnauenue.



OcHoBHble curHasbl. Bpemennsie nuarpammbl. MaTepdeiic JTAG. Haznauenue.
OcHOBHBIE CUTHAJIBI. Bpemennbie auarpaMMal. BryTtpucxemHoe

MIPOrpaMMHUPOBAHKE W KOHTPOJIb ¢ TTomoIbio nHTepdeiica JTAG.

Paspnea 3. IlporpaMMupoBanue MUKPOKOHTPOJLJIEPOB (8 yac.)

Tema 1. O0mme NPpUHUHUNBI IPOrPAMMHUPOBAHUA MUKPOKOHTPOJLJIEPOB
(2 uac.).

TexHoNOrMM  IPOTrPaMMHUPOBAHUS ~ MHUKPOIIPOLECCOPHBIX  YCTPOWCTB.
OcHoBHBIE  mOHATHA. [IporpaMMHpOBaHME  IOBBIIMICHHBIM  HAIPSOHKECHUEM.
BryTrpucxemHoe mnporpammupoBanue. IlepenporpamMmmupoBaHue B IpoLecce
pabotel.  [loNroBe4HOCTh  cOXpaHEHUs  MHGOpMAUMU B DJIEKTPOHHBIX
3arnoMuHarommx ycrpoiictBax. Crupanue mnamaru. Ilorepu uHbopManuu
BCJIEACTBME BHEIIHUX BO3ACHCTBUH. BpIOOp s3bIKa MpOrpaMMUpOBAHUS.
[TporpammupoBanune FLASH 1 EEPROM nawmsrn.

Tema 2. IlporpammupoBanue Ha A3bIKe acceMOJepa (2 4ac.).

MamuHHbple KOMaHAbl U KOMaHAbl acceMmOinepa. Tumbl gaHHbIX. Popmar
komana. Komanasl accemOnepa. Apudmernyeckue komaniapl. Komanabl
ynpasieHus U nepexona. Jlornueckne koManabl. KOMaHabl NEPECHUIKN TAHHBIX.
Meronsl anpecanuu. [Ipsimas, KOCBEHHas1, MHACKCHAS aJpecanus CO CMEIICHUEM.
BBoa-BeiBoAg gaHHBIX B 1opT. IIporpammmpoBanue TalimepoB. OTianka
acceMOyiepHbIX mnporpamMm. Ilpumepsl (¢parMeHTOB acceMOJIEpHOTO  KoJa.
OObekTHBIN Koa. DopMatel 00bekTHOTO KoAa. COOpKa acceMOJICPHBIX MOJIYJICH.
JuzaccemOnupoBaHue acceMOJIEPHBIX TPOrPaMM.

Tema 3. IIporpammupoBanue Ha si3bikax C u C++ (2 yac.).

OcHoBHbIE cBeAeHUsI O s3blkax mnporpammupoBanus C u C++, paznuuue
Mexay Humud. @Popmar koMaHia. KomaHIpl yhOpaBieHHsT U [EpEXoja.
Apudmernueckne KoMauabl. Jlormdeckue KoMaHIbl. KomaHIbpl mepechUIKd
naHHbIX. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHPOBAHHE MHUKPOIPOLIECCOPHBIX
yCcTpoMCTB. BBOI-BeIBOA J1MaHHBIX B 1opT. [IporpamMmmupoBanue TtanuMepoB.

Kommunsinus, narepnperanus. [Ipumepsr pparmentoB koaa Ha s3eikax C u C++.



dopmupoBaHUE OOBEKTHOIO U HUCHOJHsAEeMOro kona. JlusaccemOmupoBaHue
IIporpamm, Hanuca”HbIX Ha s3bikax C n C++.

Tema 4. IlporpammupoBanume Ha s3bike C++ ¢ accemOJiepHBIMU
BcTaBKkamu (2 4ac.).

beicTponeiicTBUE  MUKPOIPOLECCOPHBIX  yCTpPOWCTB.  Mcmonp3oBaHue
KOCBEHHOW ajJipecallid [Jisi TOBbIMIeHUs ObicTponeicTBus. I[lpodunmpoBanue
nporpamM. lIporpammupoBanue Ha s3pike CH++ ¢ acceMOJIEpHBIMU BCTaBKaMHU.
CoOopka mporpamm. OTnaaka u TIpoGUIMPOBAHUE MPOTPaMM C acCeMOJIICPHBIMH
BcTaBKamHu. JluzaccemOnupoBanue. [Ipumepsl NOBBIMIEHNS OBICTPOACHCTBUS MPU

HCIIOJIb30BaHHUHN aCC€M6JIepHI>IX BCTaBOK.

Pa3nen 4. YHuBepcaabHble MUKponpoueccopsl (16 yac.).

Tema 1. Kinaccupukanus yHuBepcajabHbIX MUKPOIIPOLIECCOPOB (2 yac.).

VYHuBepcanabHble MUKPOIPOLIECCOPBI. OcHOBHBIE HOHSTHUS u
XapaKTEPUCTHUKHU. Texnonorun W3TOTOBJICHHUS YHUBEPCAIbHBIX
MHUKPOTIPOIIECCOPOB. BICTPOACIICTBIE MUKPOITPOIIECCOPOB, CLIOCOOBI U3MEPEHUS U
OLIEHKH  OblcTpoaeiicTBust.  Ilpumeppl  MHKpOIPOLIECCOPHBIX  YCTPOMCTB.
KommbroTepsl. Mukponpoueccopbl Ajie  YCTPOWCTB  OOIIEr0  NPUMEHEHUS.
Crennanu3upoBaHHbIE MUKPOIPOLECCOPHI (CUTHAIbHBIE, KOMMYHUKAIIUOHHBIE).

Tema 2. YHuBepcaabHble npoueccopbl Intel u AMD (2 gac.).

Apxutekrypa 32-paspsanabix nporeccopoB Intel u AMD ¢ apxutektypoii
80XX. Muxkpormporeccop Pentium 4. Texnonorusi Net-Burst. Apudmernyecko-
JIOTUYEeCKOe ycTpoiicTBo. Peructper obmiero HasnHadeHusi. Comporeccop.
Mynetumenuiiabii 60k. Ctpyktypa. Kouseiiepol. Ilpenckazanue mnepexonos.
CnexkynstuBHoe ucnonHeHue. Buyrpennsss KOUI-mamsate 1-ro u 2-ro0 ypoBHEH.
Cuctema xomanj. [IporpammupoBanue 32-pa3psaHbix MEKporpoiieccopos Intel u
AMD.  Apxutektypa  64-paspsmHbix  mpoueccopoB  Intel  uw AMD.
[TporpammupoBanue 64-pa3psaHbix Mukporpoiieccopos Intel 1 AMD.

Tema 3. MHorosizepHbie nmpoueccopsl (2 yac.).



[Tpunnmn gerictBus MHOrosaepHbIX mporeccopos Intel u AMD. Crpykrypa
MHOTOSIZICpHBIX ~ 32-pa3psaubix  mpoueccopoB Intel u  AMD. Crpykrypa
MHOTOSIIEpHBIX 64-pa3psinabix nporeccopoB Intel mw AMD. CoBmectHast paboTa
anep ¢ OOLMM BHEUIHUM 3allOMUHAIOMIMM ycTpoiicTBoM. Buytpennss KOIII-
namatb. Cucrema koMaHJ. OCOOEHHOCTH NPOrPaMMHPOBAHUS MHOTOSAEPHBIX
IIPOLIECCOPOB.

Tema 4. BcnomoraresabHble MEKPOCXEMbI, HCIOJb3yeMble COBMECTHO €
YHHBepcaabHbIMU npoueccopamu (Yumncersn) (2 yac.).

Ha3nauenne uyunceroB. Ywurmcersl i MOCTPOCHHS YCTPOWCTB Ha 0ase
nporieccopoB Intel ¥ AMD ¢ apxurtextypoii 80XX. [IprHINIIBI KOHCTPYHPOBAHHUS
MUKpPOIIPOLIECCOPHBIX YCTPOMCTB Ha 0a3e YHUICETOB. DBBICTpbIE W MEIJICHHBIE
muHbl. OCHOBHBIE MHKPOCXEMBI, BXOJSIINE B YHUIICETHl, WX HA3HAYCHHUE U
nporpammupoBanue. OpraHuzanuss OOMEHa JaHHBIMU C TaMATbio. Mojenu
namMatu. CerMeHTUpPOBaHHAsI MOEIIb, CIJIOLIHAS MOJEIb IMaMSITH.

Tema 5. PerucTpbl U pexuMbl padoThl YHHMBEPCAJIbHBIX IPOLECCOPOB
Intel u AMD (2 uac.).

PeanbHblii 1 3amuineHHbIH pexumbl nporeccopos Intel 1 AMD. Kosbiia
3anuThl. [lepekmodenne pesxxuMoB. PeructpoBast mojens nporieccopa Intel 80XX.
Peructpsl obmiero Ha3HaueHusl. CEerMEHTHBIE PErMCTpbl. PErucTpbl KOHTPONS U
ynpasienusi. @®maru. Peructp ¢dnaroB. Tenesie peructpol. CenexkTopbl u
neckpuntopbl. Tabmuua paeckpuntopoB. OpraHuzanusi OOMEHa JIaHHBIMH C
namaTero.  [Ipsamon goctyn k mamstu. Mcnonb30BaHHE MHOTOYPOBHEBOM KAIII-
MaMSATHU IS TIOBBIIIIEHUST OBICTPOICHCTBHSI.

Tema 6. [IporpaMmmupoBaHue YHUBEPCAJIbHBIX IIPOLECCOPOB (2 4ac.).

O030p S3BIKOB MPOrPaMMHUPOBAHMS YHHUBEPCAIbHBIX MHUKPOIPOLIECCOPOB.
[lenecooOpa3HOCTh  HMCHOJB30BaHUS  sI3bIKa  acceMOiepa JUisl  MOBBIIICHUS
xapakrepuctuk MITY. O630p si3pika accemOiiepa YHUBEPCAIBHBIX MPOIIECCOPOB,
ero OTJIMYHE OT sfA3bIKa acceMOyiepa MHUKPOKOHTpOJUIepoB. DopmaT KOMaH[I.
Komanaer accemOnepa. Ilenouncrnennnie koMannbl. Komanawl aisi oOpaboTKu

JaHHBIX C [UIaBarolIeW 3ansaTod. KomaHnapl ympaBieHuss U Iepexoia.



Apudmernueckne koMaHael. Jlormueckue KkomaHnbl. KomaHIbpl mepechbUIKd
naHHbIX. [IpencTaBieHne JaHHBIX.

Tema 7. IlopTsl BBOAA-BBIBOA (2 Yac.).

Oco0eHHOCTH TOPTOB BBOJIA-BbIBO/IA YHUBEPCAIBHBIX MpoleccopoB. Broa-
BBIBOJI JIaHHBIX B mopT. [IpssMor noctyn k mamsats. [IporpammupoBanue mopros
BBOJIa-BbIBOIA. [IpuMepsl pparmMeHTOB acceMOIepHOTO KOIa.

Tema 8. I'paduueckne ycrpoiicTa (2 gac.).

0030p TpaguUIECKUX YCTPOWCTB COBPEMEHHOW KOMIBIOTEPHOW TEXHUKH.
Hucninen c ANEKTPOHHO-TYYEBbIMU TpyOKamu. MoHOXpOMHBIE
KUJIKOKPUCTAJUIMYECKUE OUCIUIEU. [[BETHBIE >XKUAKOKPUCTAIUIMYECKUE IUCILIEU.
CeHCOpHbIE MHIMKATOpHBIC MaHenu U auciuien. CrocoObl BbIBOJA MH(MOpMALINU
Ha guciuied. llepemaya 1uBeroB. LlBeroBble mamutpsl. BuaeoamanTepsl.

[lepepucoBka rpaduuecknx 00beKTOB. I'paduyeckre yCKOpPHUTEIH.

Pa3nen 5. 3anomunaromme ycrpoiicrsa (10 gac.).

Tema 1. Knaccupukauusa 3anomuHawmux ycrpoucrs (3Y) (2 uac.).
Knaccuduxamus 3Y. beictponeiictBue 3Y, cnocoObl €ro  OICHUBaHUS.
[lepexonnsle mpoueccel B 3Y, TtaktupoBaHue. Hanmexnocts 3Y. Matpunsr 3VY.
Cxemotexnuka 3Y. [lemmdpprpoBanue KOMaH]I.

Tema 2. Cratnueckue 3V (2 uac.).

[IpyHIMD nelcTBUS cTaTUYECKUX 3Y, UX XapakTepUCTUKH. CXEMOTEXHHKA
TPUITEPOB, UCHONb3yeMbIX B crarndeckux 3Y. KOUl-mamsaTe. 3anuce wu
CUMTBIBaHME WH(OpMaIMK, BpeMeHHble auarpammbl. PasznoBugnoctn KOIIII-
namatu. Oomen gaHueiMHU ¢ KOIII-namMsThIO.

Tema 3. lmnamuueckue 3Y (2 gac.).

[Ipunuun  gelcTBUs ~ AMHAMUYECKMX  3Y, HUX  XapaKTePUCTHUKHU.
3arnoMHUHAONIME STYEHKU. 3allOMUHAIONINE KOHICHCATOPHI. 3allUCh U CUYUTHIBAHUE
uHdopMaIuu, BpeMeHHbIC quarpaMMbl. Pererepanus nunamMmuydeckunx 3VY.

Tema 4. biiouHasi opraHu3anus 3alI0OMHUHAK KX YCTPOMCTB (2 yac.).



Hemndpanus komana obpameHuss Kk namsatd. CoBpeMeHHble 0s10uHble 3Y
tunma DDR wu DDR2. Ilpunuumn nedcTBusi, XapaKTEPUCTUKH, BPEMEHHBIC
JMarpaMMal.

Tema 5. Buemrnue 3V (2 gac.).

Omm-namate. [Ipuanun nenctsus. EMKOCT U BHYTpEHHSSL OpraHu3anusl.
KonuuecTBo omnepauuii 4YTEHUA-3alMCH, HAJEXKHOCTb. llepe3anmuce OJIOKOB C
LEJIbI0 PABHOMEPHOI'O PACHpPECIICHUs] HAarpy3KH M YBEJIMYEHMS CPOKa CIYXOBI.
Marnutasie gucku, RAID-maccuBel. IlpuHuum AedcTBUSA, CEKTOPBI JOPOXKKH,
IIOBEPXHOCTU. BpeMeHHbIe nuarpamMmsel IpH MOCIEN0BATEIBHOM U IPOU3BOJIBHOM

yrenun. Ontuueckue 3Y. Knaccuduxaius, npuHIMN AEUCTBUS, HAJAECKHOCTb.

Jucku CD, DVD, BlueRay.

Pa3nes 6. Cnienuaju3upoBaHHbIe MUKPONPOLlecCOPHBbIEe ycTpoiicTBa (12
qac.)

Tema 1. CurnajbHble mpoueccopsl (2 1ac.).

Ha3naueHne # XapaKTEpUCTUKH CHUTHAJIBHBIX MPOLIECCOPOB. MHpOBBIE
JUAEPbl TNPOU3BOJCTBA CUTHAIBHBIX IPOLECCOPOB. YCTPONCTBO CHUTHAJIBHBIX
nporeccopoB Motorola u Analog Devices. PeructpoBast Mojienb. YMHOXKEHUE U
CIIO)EHUE, KaKk OCHOBHas omnepauus. [Ipumepsl peanuzannu uu@poBbiX (GUIBTPOB
Ha CUTHAJIBHBIX MPOLECCOPAX

Tema 2. KommyHUKalIlMOHHBIE TPOLECCOPHI (2 Yac.).

Ha3naueHne W XapakTepUCTUKH KOMMYHUKALIMOHHBIX ITPOLIECCOPOB.
[Tpoueccopusie snpa. MuTepdelicel, kaHaIbl TPSIMOrO OCTYIA, MOAYJIM 3aIIUTHI
uHpopmanuu. [lonpoOHbII aHANKU3 yCTPOICTBA KOMMYHHUKAIIMOHHBIX MPOLECCOPOB
c unrepdeiicom PCI (IDT79RC32332/3/4/6 IDTT79RC32365) u mporieccopos,
NpeIHa3HaYeHHbIE JJI1 MOCTPOEHUsI NEpUPEPUINHBIX YCTPOUCTB CETEBOI0 JOCTYyIa
(IDT79RC32351/5). Ilpumepbl peamu3anu  UHTEPPEHCOB C  MOMOIIBIO
KOMMYHUKAIIMOHHBIX IPOLECCOPOB.

Tema 3. Mukpocxemsbl MPOrpaMMHUPYyeMOil JJOTUMKH (2 4ac.).



Haznauenne u knaccuukanuss MHUKPOCXEM NPOrpaMMHUPYEMON JIOTHKH.
[TporpamMMupyemsbie JOrH4ecKue KOHTpOJuIephl. ba3oBbie MaTpu4yHbIE KPUCTAILIBI.
CpaBHEHHE XapaKTEPUCTUK YCTPOICTB, MOCTPOEHHBIX HA MUKPOIIPOLIECCOPAX U HA
MHUKpOCXeMax MPOrpaMMHUPYEMOM JIOTUKH.

Tema 4. Teopemsl K. [lleHHOHA 0 pa3JI0sKeHUH JOrHYeCKUX PyHKIUH (2
qyac.).

HoxkasatenbctBo TeopeM K.IlleHHOHA 0 pa3iioKeHUn JIOTUYECKUX (QYHKIUH.
KH® u JJH®. ITpumeps! ucnosb3oBanus teopem lllenHona mist popmupoBaHus
JOrM4ecKuX (pyHKIMH ¢ 3aJaHHBIMU CBOMcTBaMHu. Mcnonb3oBaHue aemupparopos
U1t POpMHUPOBAHUS JIOTUYECKUX (PYHKIIUH.

Tema 5. IIVIMC CPLD, IIVIUC FPGA (2 uac.).

Yerpotictso [IJIMC CPLD. Matpuiia makposiueek. BHyTpeHHsIsI CTpyKTypa
Makposiueek. bubmmotexku cxemupix pemennii. Homenkmatypa CPLD Bemymmx
MHPOBBIX POU3BOAUTENEH.

YerpoiictBo [JIMC FPGA. Kondurypupyembie norudeckue OJOKH, HUX
BHYTpPEHHSISI CTpyKTypa. bubnuorekn cxemusix pemenuii. Homenkinatypa FPGA
BEYIIIUX MUPOBBIX IPOU3BOIUTEIEH.

Tema 6. IIporpammupoBanue IIJIMC FPGA b CPLD (2 uac.).

SI3piku  mporpammupoBanuss VHDL wu  Verilog. OcHoOBHBIE TMOHSTHS.
Jlornyeckoe M CXEMOTEXHHYECKOE NPOEKTUpOBaHHE. bBHOIMOTEKH CXEMHBIX

pELIEHUN.

II.CTPYKTYPA U COAEP KAHUE MPAKTUUYECKOM YACTHU KYPCA

IIpakTuueckue 3ansaTus (36 yac.)

3anstue 1. U3yuenue accembiiepa MmukpokonTposiepoB Atmel AVR. (6
qac.).

1. U3yuenwue accembiepa mukpokontposiepos Atmel AVR.

2. Pa3zpaboTka mporpamm Jisi BEITIOJTHEHHUS YMCIICHHBIX PacueTOB.

3ansarue 2. [IporpammupoBanne Ha si3sbike C++ (6 1ac.).



1. IlporpammupoBanue Ha s3bike CH++ s MukpokoHTposuiepoB Atmel
AVR.

2. Pa3paboTka nporpaMm Jyist BBIIOJTHEHUS YHCICHHBIX PACU€TOB.

3ansTue 3. [IporpamMupoBaHne MOTOB BBOAA BbIBOAA (6 1ac.).

1. IIporpammMupoBanue NOTOB BBOJA BBIBOJIA.

2. IIporpammupoBanue ALIIL.

3ansaTtue 4. U3yuyenue accemOsepa (6 uac.).

1. 3yuenne accembiepa juis mporeccopos Intel

3ansrue S. [IporpammupoBanne Ha si3bike C++ (6 vac.)

1. IlporpammupoBanue Ha si3bike C++ ais mporeccopos Intel

3ansarTue 6. U3yuenune accemoiiepa (6 uac.).

1. Usyuenue accemOnepa curHaibHOro mnporeccopa ADSP 2189 Analog
Devices (6 uac.).

JlaGopaTopHbie padoTsl (36 4ac.)

JlaGopaTopnasi padora Nel (6 uac.).

W3ydeHnne u nmporpaMmMupoBanne MUKpokoHTposuiepoB Atmel AVR .

JlabopaTopHas padora Ne2 (6 yac.)

N3yuenne ornamoynoro komruiekra STK-500.

JlabopaTopHas padora Ne3 (6 uac.).

Pa6ota ¢ ALIIT u nopramu BBO/1a-BbIBOAa MUKpOKOHTpoJutepoB Atmel AVR

JlaGopaTopHasi padora Ne4 (6 gac.).

CpaBHeHHE OBICTPOJICHCTBHS acceMOJIEpHON MPOrpaMMbl U MPOTPaMMBbI Ha
a3bike CH++.

JlabopaTopHas padora NeS (6 uac.).

N3yuenue nudpoBoil puibTpanuu.

JlaGopaTopHas padora Ne6 (6 uac.)

Hudposas puibTpanus ¢ UCMOIb30BaHUEM CUTHAIBHOTO npoiieccopa ADSP

2189 Analog Devices



1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4eOHO-MeToInYECKOE o0ecrnieueHue CaMOCTOSTEJIbHON paboThI
o0yJaromuxcs Mo AUCHUIIINHE «DNEKTPOHUKA U MHUKPOIIPOLIECCOPHAs TEXHUKA»
npencranieHo B [Ipunoxkenun 1 u Bkitoyaer B cedst:

- TUIaH-TpaUK BBIMOJIHEHUS] CaMOCTOSITENIbHOM padOThl MO TUCIUILIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHUE M0 KaXKIOMY 33aHHUIO;

- XapaKTEepUCTHUKA 3a/laHui ISl CAaMOCTOATEIbHON pabOThl 00yJarOMMXCs U
METOUYECKIE PEKOMEH/IAINHU TI0 UX BBITTOJIHEHUIO;

- TpeOOBaHUS K IMPEACTaBICHUI0 MU  O(DOPMIIEHUIO  PE3YyJbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTEPUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENIbHONU PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJIEA KYPCA

Ne | KonTposaupyembie Koapl u 3Tansl OueHo4HbIe CpeACTBA -
n/ | momyJsu/ pazaenbl / ¢popmupoBaHusn HAMMEHOBaHUe
n TeMbI TUCIHHILIHHBI KOMIIeTEeHI Ui Texkymuit | IIpomesxkyrounas
KOHTPOJIb aTTecTanus
1 Paznen 1. OIIK-4 3HaeT Brmonnenune | 3ammura JIP
O6mue npunnuns | [IK-1 JIP, pabora | Dx3ameH
HOCTPOCHHUS u Ha [13
CTPYKTYpPBI Ymeer Boinonnenue | 3amura JIP
MUKPOTIPOIIECCOPHBI JIP, pabora | Dx3ameH
x yctpoiictB (MITY) Ha [13
Bianeer Boimnonnenue | 3amura JIP
JIP, pabora | Dk3ameH
Ha [13
2 Paznen 2. | OIIK-4 3HaeT Brmonnenue | B 3ammmra JIP
Unrepdeiicer MITY | [IK-1 JIP, pabora | Dx3ameH
Ha [13
Ywmeer Brimonnenue | 3amura JIP
JIP, pabora | Dx3ameH
Ha [13
Bnaneer Bremonaenune | 3ammumra JIP
JIP, pabora | Dx3ameH




Ha [13
Paznen 3. | OIIK-4 3Haet Brinonnenue | 3amura JIP
[TporpammupoBanue | [1K-1 JIP, paborta | Dx3ameH
MUKPOKOHTPOJUIEPOB Ha [13
VYMmeer Brimonnenune | 3amuta JIP
JIP, pabora | Dx3ameH
Ha [13 DK3aMeH
Bnaneer Brimonnenune | 3ammra KP
JIP, pabora | Dx3ameH
Ha [13
Paznen 4. OIIK-4 3Haer Brinonnenue | 3amura JIP
YHuBepcaabHbIe IK-1 JIP, paborta | Dx3ameH
MHUKPOIIPOLIECCOPHI Ha [13
Ywmeer Brimonnenue | 3amwura JIP
JIP, pabora | Dx3ameH
Ha [13
Bnaneer Brimonnenune | 3ammra KP
JIP, pabora | Dx3ameH
Ha [13
Paznen S. OIIK-4 3HaeT Brimonnenue | 3amwura JIP
3amoMHuHAIOIIHE I1K-1 JIP, pabora | Dx3ameH
ycTpoiicTBa Ha [13
Ywmeer Brimonnenune | 3amura JIP
JIP, paborta | Dx3ameH
Ha [13
Bnaneer Brimonnenue | 3ammra KP
JIP, pabora | Dx3ameH
Ha [13
Paznen 6. OIIK-4 3HaeT Brimonnenue | 3ammura JIP
CrnenunanuzupoBann | [1IK-1 JIP, pabora | Dk3ameH
13 Ha [13
MUKPOIIPOLIECCOPHBI YMmeer Brinonnenue | 3amwura JIP
€ yCTpoicTBa JIP, paborta | Dx3ameH
Ha [13
Bnaneer Brimonnenue | 3ammra KP
JIP, pabora | Dk3ameH
Ha [13

[IpenycMOTpeHO NPOBEICHUE HA MEPBOM JICKIMOHHOM 3aHATHUU JUATHOCTHUKU
OCTaTOYHBIX 3HAHHWH MO TeMaM, MEPEUUCICHHBIM B HAYaJIbHBIX TPEOOBAHUSIX K
OCBOCHMIO JUCIUIUIMHBL. Pa3paboTaHbl TECThI W BOIMPOCH [JIi KOHTPOJIBHBIX
OMIPOCOB IO KaXA01 TeMe, psa TecToB npoepku CPC.

TunoBele BONPOCHI, METOAUYECKAE MAaTEpHUAIbl, ONPEACISIIOIINE MPOLEAYPbI

OLICHUBAHUS 3HAHWUW, YMEHUN U HABBIKOB W (WJIM) OMbITA JIESITEIBHOCTH, a TAKXKE



KPUTEPUH U MOKa3aTesd, He0OXOUMBIE ISl OLIEHKH 3HAHUM, YMEHUN, HABBIKOB U
XapaKkTepu3ymolre 3tanbl (OPMHUPOBAHUS KOMIETEHIIMI B TpOIEcCe OCBOCHUS
o0Opa3oBaTeIsLHOM MPOTrpaMMBbl, TIpeicTaBieHb! B [Ipmioxernn 2.

VYO - yctHbI# onpoc, K3 — KOHTpoIbHOE 3a1aHHE.

TurnoBble KOHTPOJIBHBIE 3aJlaHKs, METOJMUYECKUE MATEPUAIIbI, OMPECISIONINE
NpOIEAYpPhl OIEHWBAHUS 3HAHWM, YMEHUW U HABBIKOB W (W) OIbITA
NEATEIbHOCTH, a TaKXe KPUTEPUM W TIOKa3aTeld, HEOOXOJIUMBIE IJisi OLICHKHU
3HAHWM, YyMEHUH, HAaBBIKOB M XapaKTEPHU3YIONIUE dTambl (HOPMHUPOBAHUS
KOMIIETEHIIMM B TIPOLIECCE  OCBOCHHUS  OOpa3oBaTENbHOW  MPOrpaMMBbI,

IMpCaACTAaBJICHLI B HpI/IJIO)KeHI/II/I 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI U HTH®OPMAIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas auTEeparypa

1. BomoBuu, [.M. CxeMoTexHHMKa aHaJOTOBBIX M aHAJIOTO-IU(POBBIX
AIIEKTPOHHBIX YCTPOMCTB [DNEKTpOHHBIA pecypc] : ydeOHoe mocodbue / T'.H.
Bomosnu. — Onektpon. nan. — Mocksa : [IMK IIpecc, 2011. — 528 ¢. — Pexum
noctyma: https://e.lanbook.com/book/61027. — 3ari. ¢ a3xpaHa.

2. Mapuenko, A.JI. OCHOBBI 3JIEKTPOHUKU [DJIEKTPOHHBIA pecypc] : yueOHoe
nocobue / A.JI. Mapuenko. — DnekTpoH. nan. — Mocksa : JIMK Ilpecc, 2010. —
296 ¢. — Pexxum gocryma: https://e.lanbook.com/book/889. — 3ari. ¢ axpana.

3. CmupnoB, HO.A. OCHOBBI MHKPODJEKTPOHHKM M MHUKPOIPOLIECCOPHOU
TEXHUKU [DNEeKTpOHHBIN pecypc| : ydebHoe mocodme / FO.A. Cmupnos, C.B.
Coxkoznos, E.B. TutoB. — DnekrpoHn. aan. — Cankr-IlerepOypr : Jlans, 2013. —

496 c¢. — Pexum noctyma: https://e.lanbook.com/book/12948. — 3ari. ¢ sxpana.

JonoaHuTeIbHAA JIUTEPATypPa



1. AepuenkoB, O.E. OCHOBBI CXEMOTEXHUKH aHAJIOTO-IU(PPOBHIX YCTPOUCTB
[DnekTpoHHBIN pecypc] : ydueOHoe mocodue / O.E. ABepueHKOB. — DIJIEKTpPOH.
naH. — MockBa : JMK IIpecc, 2012. — 80 c. — Pexum pocryna:
https://e.lanbook.com/book/4139. — 3ari. ¢ skpaHa.

2. AsepuenkoB, O.E. HHrerpajbHble ONEpPAlMOHHBIE YCWIATEIU M HX
npUMEHeHue [DNeKTpOoHHBINH pecypc] : yuebHoe mocobue / O.E. ABepueHKOB. —
OnektpoH. gaH. — Mocksa : JIMK Ilpecc, 2012. — 87 ¢. — Pexum nmocryna:
https://e.lanbook.com/book/4138. — 3ari. ¢ skpana.

3. Mapuenko, A.JI. JlaGopaTopHbIi TPaKTHKyM IO SJEKTPOTEXHUKE M
AIEKTpOHUKE B cpeae Multisim [DnexkTponHbIi pecypc] : yueOHoe mocodue / A.JL.
Mapuenko, C.B. OcBanba. — DnektpoH. 1adH. — Mocksa : JIMK IIpecc, 2010. —
448 ¢. — PexxuM noctyma: https://e.lanbook.com/book/897. — 3ari. ¢ skpaHa.

Ilepedyensb pecypcoB MH(OPMAIIUOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH

«AHTepHeT»

1. STMicroelectronics - MHUKPORJIEKTPOHHAs KOMIIAHHS, 3aHHMMAOIIUXCS
pa3pabOTKOM, HW3rOTOBICHHEM M MPOJAKEH pa3IHUYHBIX ITOJYIPOBOJHHUKOBBIX
SIIEKTPOHHBIX K MHKPOAJICKTPOHHBIX KOMIIOHEHTOB: WWW.St.com.

2. Analog Devices - kommanwus, pa3paOaThiBarolas, MPOM3BOIAIIAS H
peanu3yomas BHICOKOIPOM3BOIUTEILHBIE MUKPOCXEMBI 00PaOOTKH aHAIOTOBBIX,

U POBBIX U CMEIIAHHBIX CUTHAIOB: WWW.analog.com.

3. NXP Semiconductors - mocTaBIIuK BHICOKOIIPOU3BOAUTEILHBIX CMEIIAHHBIX
U(QPO-aHAIOTOBBIX W CTAaHJAPTHBIX  TOJYMPOBOJHUKOBBIX  KOMITOHEHTOB:

WWW.nxp.com.

4. «Anrcrtpem» — poCCUHCKas TIpyIIa KOMIIAHWM, NPOU3BOAUTEID

VHTErpajgbHbIX CXeM: WWW.angstrem.ru.

5. Hayunas snextponnas 6ubnnoreka eLIBRARY.RU: http://elibrary.ru.

Ilepeyenb UHGOPMAIMOHHBIX TEXHOJIOTHIT U IPOTrPAMMHOIO0 00ecreyeHmst
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HpOFpaMMHOG O6CCH€‘{CHI/IC, AOCTYIIHOC CTyACHTAM MJIsA BBIIIOJIHCHUA

3aJlaHul 10 TUCLUUIUIMHE, a TAKXKE I OpraHU3alii CaMOCTOSATENbHOM paOdOTHI:

MecTo pacnoJiokeHust
KOMIIBIOTEPHOH TeXHUKH,
HA KOTOPOM YCTAHOBJIEHO

NMporpaMMHoe
o0ecreueHue, KOJIHYECTBO
padounx MecT

Ilepeyenb nporpaMMHOro odecrnevdeHust

— Microsoft Office Professional Plus 2016 — oducHbIi
MaKeT, BKJIIOYAIONIMIA TMpOrpaMMHOE oOOecredeHue st
paboThI C Pa3TMYHBIMH THIIAMH JJOKYMEHTOB,

— 7Zip 9.20 - cBoOOMHBIN (haiyIOBBII apXUBATOP C BBHICOKOM
CTETICHBIO COKATHS TAHHBIX;

— ABBYY FineReader 11 - mporpamma mjisi ONTHYECKOTO
pacro3HaBaHHs CUMBOJIOB;

KommbroTepHslii knacc | — Elcut 6.3 Student - mnporpamma Juis TpOBEICHUS
Kadeaps WHXEHEPHOTO aHalu3a U JABYMEPHOIO MOJETUPOBAHUS
[TpuGopoctpoeHus, METOJ0M KOHEUHBIX 371eMeHTOB (MKD);
Ayn. E628, — Adobe Acrobat XI Pro — maker nporpamm Juisi CO31aHus U
21 mect MIPOCMOTpA EKTPOHHBIX MyOnukanuii B popmate PDF;
— AutoCAD Electrical 2015 Language Pack — English -
TpEXMepHast cucTema ABTOMATHU3UPOBAHHOTO
MIPOCKTHPOBAHMS M YCPUCHHUS;
— Mathcad Prime 3.1 Axagemudeckwii - cucTeMa

KOMHLIOTCpHOfI anre6pbl, OPHUCHTHPOBAHHAA Ha TOATOTOBKY
HUHTCPAKTUBHBIX JTOKYMCHTOB (¢ BBIYHMCIICHUAMU n
BU3YAJIbHBIM COIIPOBOXKICHUCM.

VI. METOANYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JUCHUIIJINHbI

Ha u3yuenne mucumrmimeel otBoauTCs 144 vaca ayauTOpHBIX 3aHATUN U 81
4acoOB CaMOCTOSITEIbHON PabOTHI.

[Ipuctynmass K  HW3Y4YEHUIO  JUCUUIUIMHBI, CTYACHTY  HEO0OXOAMMO
O3HAKOMHUTBCS C TEMATUYECKUM IUIAHOM 3aHSITHI, CIMCKOM PEKOMEHIOBAaHHOM
yueOHoW nureparypbl. CleyeT YSCHUThH IOCJIEI0BATEIbHOCTh BBIMOJHEHUS U
CPOKH cZ1auu J1abopaTOPHBIX PadoT.

JUIi OCBOEHHMS JUCLMIUIMHBI CJEIyeT W3YyYUTh HMCTOYHUKHA M3 CIHCKa

OCHOBHOM M JIOMOJHMUTENBHON JIMTEpATyphbl, SJIEKTPOHHBIX O0OPa30BaTEIbHBIX



PECYPCOB, OXBATBHIBAIOIIMX JAHHYIO TEMY, PACCMaTpUBATh MPAKTUUYECKUE MPUMEPHI
0 TeMaM, BBINOJHATh 33JaHHUsi HA MPAKTUYECKUX 3aHSATHSX, BBIMOJIHUTH
KOHTPOJIbHBIE 33/IaHUS, 3HAKOMUTBCS C MOHATUSMH U OIPENEICHUSMHU, HAaXOAHUTh
OTBETHI Ha BOIIPOCHI JIJISi CAMOKOHTPOJISL.

Ha 3ansTusx HEoOXOQUMO KpaTKO, CXEMAaTU4YHO, IOCJIEI0BATEIbHO
¢dukcupoBathb Ha3HAYECHHUE, KOHCTPYKIUS U MIPUHIIATI JIeUCTBUS
MOJIYIPOBOJHUKOBBIX ~ JJIEKTPOHHBIX  MPUOOPOB, MX  B3aUMOJICUCTBUE B
AIIEKTPUYECKON cxeme. BBIBOIbI, (OpPMYITUPOBKH, BBIACIATH KIIOUEBBIE CIIOBA,
TepMuHBl. (O003HAYUTH BOIMPOCHl, TEPMHUHBI, MaTEpHall, KOTOPHIA BBHI3BIBAIOT
TPYAHOCTH, TIOMETUTH U MOIBITATHCS HAUTH OTBET B PEKOMEHYEMOM JINTEpaType.
Ecnu camocTosTensHO HE YyJaercs pa3o0parbcsi B Marepuane, HEeo0XOIuMO
copMyIupoBaTh BONPOC M 3a4aTh NPENOAABATENI0 Ha KOHCYJbTAIUH, HA
MPaKTUYECKOM 3aHSTHH.

[Ipy mnoaroroBke K Ja0OpaTOpHBIM paboTaM HEOOXOJUMO H3YUUTh
PEKOMEH/I0BaHHYI0 yueOHyto sureparypy. [IpopaboTaTh KOHCHEKT JEKLUHUU HU
COOTBETCTBYIOIIME PpA3AENIbl PEKOMEHJOBAaHHON JUTEPATYpbl, HEOOXOIUMO
3aKpPENUTh TEOPETUYECKHME 3HAHMS C IPUMEHEHHEM MAaKeTOB, HaTypalbHBIX
o0pa3IoB JIEUCTBYIOIMIUX CTEHAOB. [Ipu MOATOTOBKE K JK3aMEHYy HEOOXOAMMO
OPUEHTUPOBAThCS HA KOHCHEKTHl JIEKIHH, pPEKOMEHAYEMYIO JIUTEpaTypy,
oOy4aromife mporpaMMmal.

YpoBeHb H TiIyOMHAa YCBOEHHMs pazlena 3aBUCAT OT aKTUBHOU H
CUCTEMaTUYEeCKOM pabOThl HA 3aHATHUSIX, U3YUYEHUS PEKOMEHI0BAaHHON JTUTEPATyphI

U BBITIOJIHEHUS JJaOOpaTOPHBIX PaboT.

PexomMenganmuu 1o noAroToBKe K 3a49€Ty.

[Io OKOHYaHMIO JIEKIMOHHOTO W  NPAKTUYECKOIO  Kypca  CIEOyeT
3aKJIFOUMTEIIBHBIN 3Tall CAMOCTOSITEIbHON pabOTHI CTYIEHTa O MOATOTOBKE K 3a4ETYy.
[Ipy MOArOTOBKE K 3a4E€Ty CTYACHTY CIENYET MOBTOPUTH JIEKIIMOHHBIM MaTepual,

HN3YYNTb HMCTOYHUKH M3 CIIHMCKA JIUTCPATYPbI, IMOATOTOBHUTHBCA K OTBCTY Ha BCC



BOITPOCKHI, BKIIFOUCHHBIC B ((HCpC‘ICHB BOITPOCOB K 3a4YCTYy». Bo BpEMs MMOATOTOBKHU
K 3a4CTy CTYACHT HOOJDKCH CHCTCMATHU3HUPOBATL 3HAHHA, IIOJIYYCHHBIC HM IIpU

HN3Y4YCHUHN OCHOBHBLIX TCM JUCHHUIIJIMHBI B TCUCHHUC CCMCCTpaA. OTO MO3BOJISICT

06’bC,Z[HHI/ITB OTACJIBbHBIC TCMbI B CIMHYIO CUCTCEMY OAUCIHHUIIIINHBI.

Crnenyet BbIACTUTh MOCIEIHUN J€Hb (IMOO YacTh €ro) mepe 3a4eTom Jist

AOIOJHHUTCIIBHOI'O ITOBTOPCHHUA BCCTO o0BeMa BOITPOCOB B LCJIOM. DTO MO3BOJIICT

CTYACHTY CaMOCTOATCIIBHO IICPCIIPOBCPUTL YCBOCHHUC MAaTCpHUaAJId.

VII.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

TV CHUTLIAHBI

I[JUI IMPOBCACHUA JICKOHMOHHBIX MW IIPAKTHYCCKHX 3aHHTHﬁ, a TaKXC aJId

OpPraHM3allMd CaMOCTOATEIbHONH pPaboThI

o0OecreyeHue:

CTYJIEHTaM JOCTYIIHO CJEAyIoLIee

HaumenoBanue
000py/10BAHHBIX OMeENIeHU
M NOMEINEHUN 115
CaMOCTOSITeIbHON PadoThl

IlepeyeHb 0OCHOBHOTO 000PY/10BAHUSA

JlaGopaTtopust Yacroromep ®-551A; gwactroromep U3-34; Yacroromep U3-

['unpoakycTrueckux cucrem | 32,

kadeapel  mpubopoctpoenus, | Hoytoyk  Lenovo  ThinkPad X12le Black 11.6"

ayn. E 627 HD(1366x768) AMD E300.2GB DDR3.320GB
JlaGopaTopHble ~ yCTaHOBKM  JJs  HpoBeAeHUs  palot

JaBoparopus [Tymo . fﬁ(yCTquCKHﬁ Ne(PEeKTOCKOI YI£2-12, ;

BUBPO3AIIHTH KadpeipbI yMoMep Svan, aKyCTHYeCKHil KamuOpaTtop, TeHepaTopbl

npubopocTpoenus, aya. E 629

3BYKOBOM YacTOTBI, MWJUIMBOJBTMETpHI, mymomepsl BIIIB
3M, KOMIUIEKT NPYKUH Il UCCIIEIOBAaHUS BUOPOU3OJISILINHY,
BUOPOCTOJI, ocuusuiorpad.

Momno6ioxk HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

KommbrorepHusiii  kmacc, Ay
E628

Uuranbusle  3anel  Hayunon
OMOINOTEKH JIBOY c

OTKPBITHIM JJOCTYIIOM K (DOHTY
(xopmyc A - yposeHb 10)

Mono6mok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxkopoctb noctymna B Uateprer 500 MOuTt/cek.

MynbTUMEIUNHBIE Ay JUTOPUU
E625, E627

npoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; sxpan 316x500 cm,
16:10 ¢ »1. mpuUBOAOM; KpEIUIEHWE HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; mnpodeccuonansnas XK-
nanenb 47", 500 Kmp/m2, Full HD M4716CCBA LG;




MOJICUCTEMA BUIEOMCTOYHUKOB NoKymMeHT-kamepa CP355AF
Avervision; moJcHUCTEMa BHICOKOMMYTAIIUU; IIOJCUCTEMA
ayJMOKOMMYTAallud ¥ 3BYKOYCWJICHHS;  HOJCHCTEMa
WHTEpPAaKTUBHOTO  ympaBieHus;  OecrnpoBoanbie  JIBC
oOecrieyeHbl cucTeMoi Ha 6aze Touek gocryma 802.11a/b/g/n

2x2 MIMO(2SS)

[Ipunoxenue 1

MUHHCTEPCTBO OBPA3SOBAHIS U HAYKU POCCUMCKOI OEJIEPALINU
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICITIETO 0Opa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

NHXEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBbHOM
PABOTBI OBYYUYAIOLINXCA
MO0 JUCHHUIUIUHE «DJIeKTPOHUKA U MUKPONPOLECCOPHAS TEXHUKA)
Hanpagiaenue noarorosku 12.03.01 IIpudopocrpoenne
[Tpodunb «AKycTHYECKHE MPUOOPHI K CUCTEMBI
dopma NOArOTOBKYU OYHAS

BiaaaguBocTok

2017






Iinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHOM PadoThHI M0 JUCHUIJINHE

Ne | TaTa/cpokm Bua camocrositesibnoit | Ilpumepubie dopMa KOHTPOJIS
/0 | BLINOJHEHHUS padoThI HOPMBI BpeMeHHU
HA BBINOJIHEHHE
1 5,10 u 15 venenu | 3akperieHue 18 [TpoBepxka
cemecTpa JICKIIMOHHOT'O MaTepuaia KOHCIIEKTOB,
[TonroroBka OTYETOB IO
B TeueHue | 1abopaTOpHBIM paboTaMm.
2 patop p 36 3amnura oTyeTa
cemecTtpa [TonroroBka K
MPAKTUYCCKUM 3aHITHSIM
OK3aMeH/3auéT,
B teuenue | [lonroroska K
3 , 27 npeCcTaBICHNE
cemecTpa HK3aMEeHy/3a4uETy
mopT¢ oMo

PexomeHaanuu mo caMmoCToATEIbHOM padoTe CTYACHTOB

VYcnemHoe OCBOCHUE IHUCHUIIIIMHBI OCHOBBIBAETCS HA CHUCTEMATHYECKOU
NOBCEIHEBHOI pabote oOywaromierocs. CamocrosiTenbHas paboTa mpeznoaaraet
paboTy ¢ JUTEpaTypoil, HOPMATHBHBIMH JOKYMEHTAMH, WHTEPHET-PECYpCaMH,
IIPEUIOKEHHBIMUA  IIPENIOJABATENIEM, a TaKXKe [IOCCLICHUE KOHCYJIbTAlUu,
IIPOBOJMMBIX IpenojasaresieM. CucremMarnsanus MaTepraia MOKET ITPOBOIUTHCS
B BUJIE KOHCIIEKTOB, TAOJMYHOM BAapUaAHTE U IPYTUMH COCOOaMU, YAOOHBIMU IS

oOyyJaromerocs.

MeToauueckune YKa3aHud K HAMMCAHUIO KOHCIICKTA

KoncnekT MokeT ObITh BBITIOJHEH B M€YAaTHOW UJIM MUChbMEHHOU (hopMe.

OcHoBHBIE TPEOOBaHUS K KOHCTIEKTY:

1. Tema u3ydyaemMoro mMarepuaia,

2. 3anuch OCHOBHBIX MOHATUH, ONIPEACIICHUN, 3aKOHOMEPHOCTEH, hopmyIl, U
T.1.,

3. 3akiIroueHue 1o MpoeHHOMY MaTepuaty,

4. CIIMCOK MCIOJIb30BAHHBIX UCTOYHUKOB.




5. KoncnekTsl AOIIOJIHAIOTCA MaT€prajlaMu, IMOJTYYCHHBIMH IIPH npopa60TI<e

JOTIOJTHUTEIBHOU JTUTEPATYPHI.

MeToandeckue yKa3aHusi K BHITOJHEHHUIO J1a00paTOPHOii padoThl

JlabopatopHass paboTa — BHUJ Y4YEOHOTO 3aHSTHS, HANpPaBICHHBIA Ha
yrayOJeHne ¢ 3aKpelUieHHe TEOPETHUYECKUX 3HAHMM U npuoOpeTeHue
NPaKTHUECKUX HaBBIKOB. JlabopaTtopHbie pabOThl SABIAIOTCA HEOTHEMIIEMOM
YaCThIO U3YUYEHUS JUCIUIUIMHBI « DJIEKTPOHUKA U MUKPOIPOILECCOPHASI TEXHUKAY.

Jiist kaxxaoi mabopaTopHOit paboThl pa3padoTaHbl METOJUYECKUE YKa3aHUS,
B KOTOPBIX MPHUBEACHBI: 1IeJh pabOThI, cofepx)aHue paboThl, BOIPOCH! K 3alllUTe
paboThl, BApUAHTHI 3a/IaHUI, METOJIMYECKUE YKa3aHUsI U KOHTPOJIbHBIC BOMPOCHI.
Bce mabGopatopHbie paOOTHI TMOCBAILICHBI MOJCIMPOBAHHUIO TPOIIECCOB B
nporpamme MATLAB.

B konme kaxmoit mabopaTopHOM paOOThI, BBINOJIHEHHOE 3a/IaHHE
IPEIBSIBISAETCS IO TPEOOBAHHUIO TIPETIOAaBaTeNsl Al 3alUThl. B mporecce 3amuTh

npeajraracrCs OTBCTUTh HA KOHTPOJBbHBIC BOIIPOCHI.

TpeOoBaHus Kk npeAcTaBICHUIO U 0POPMJICHHIO Pe3yJIbTATOB

CaMOCTOAITEJIbHOI PadOThI

Pe3ynbTaThl caMmocTOsATEIbHOM pabOThl OTPAKAIOTCSA B MUCHhbMEHHBIX paboTax
(oTyeTax 1o JTabopaTOPHBIM paboTaMm).

K npencraBnenuio u oQOpMIIEHHIO OTYETOB MO JabOpaTOpHBIM paboTam
MPEABIBISIIOTCS CIEAYIONIe TPeOOBaHMUS.

Crpykrtypa oTdeTa no jabopatopHoit padbore

Otuersl 1O JabOpaTOpPHBIM pabOTaM TPEACTABISIOTCS B AJICKTPOHHOM
dbopme, MOATOTOBICHHBIEC KaK TEKCTOBBIE IOKYMEHTHI B penaktope MS Word.

Otuert 1o paboTe A0JKEH ObITh 0000IIAOIIUM JOKYMEHTOM, BKIIFOYAaTh BCIO

UH(OPMAITUIO TIO BBHITTOJTHEHHUIO 33JJaHUM, B TOM YHCJIE TTIOCTPOSHHBIE TUATPAMMBI,



TaOJNMIIbI, TMPUIIOKEHHUS, CIUCOK JUTEPaTyphl /WM PacdeThl, COMPOBOXKIAs
HEOOXOJIMMBIMU TOSCHEHUSIMU M WILUTIOCTPALIMSAMH B BUJIE CXEM, SKpaHHBIX (Hopm
(«CKpUHIIOTOBY) U T.JI.

CTpykTypHO OTYeT 1o jJabopaTopHOM paboTe, KaK TEKCTOBBIM JOKYMEHT,
COCTOUT U3 CIEAYIOIIMNX YACTEHU:

TutrynbHbIN TUCT — OOsi3aTenbHas KOMIIOHEHTa OT4YeTa, MepBas CTpaHHUIA
otdeTa, opopMIIIETCS 10 MIPUHATON IS JIAOOPaTOPHBIX padboT hopme (TUTYJIHHBIM
JUCT OT4YeTa JOJDKEH pa3MellaTtbCs He OTIAeNbHO, a B ob0meM (aiiie, rae
MPE/ICTABIICH TEKCT OTYETA);

WcxonHbie naHHBIE K BBHITOJHEHUIO 33JaHUM — 00si3aTenbHas KOMIOHEHTa
OTYeTa, HAUMHAETCS C HOBOW CTpPAHUIIBI, COJEP)KaT yKa3aHHWE BapuUaHTa, TEMY,
11aH paboThl U T.J1.);

OcHOBHasi 4YacTh — MaTepUaIbl BBHIMOJTHEHUSA 3aJaHUN, pa30UBaeTCsA IO
pyOpHKam, COOTBETCTBYIONINX 33JaHUSAM PaOOTHI, C UEPAPXUUECKON CTPYKTYpOI:
pasnensl — MoJIpa3ieibl — MYHKThI — HOJMYHKTHI U T.]I.

PekomeHnnyeTcss B OCHOBHOW YacTH OTYETa 3arojoBKU pyOpuk (moapyOpuk)
JnaBaTh, HCXoAs U3  (QOPMYNIMPOBOK 3aJaHuii, B (opMe OTTIarojbHbIX
CYIIECTBUTEIHHBIX;

BriBombl — 00si3aTenibHasi KOMIIOHEHTA OTYETa, COJEPNKHUT 0000IIaroime
BBIBOJIBI 10 paboTe (Kakue 3a7auyd PEIICHbBI, OIIEHKA PE3yJIbTaTOB, YTO OCBOEHO
IIPU BBIMOJIHEHUU paOOThI);

Chnucok nurepaTypbl — o0s3aTellbHAas KOMIIOHEHTa OT4YeTa, C HOBOWM
CTPaHMUIIbI, COJEPKUT CIMUCOK MCTOYHUKOB, WCIIOJBH30BAHHBIX MPH BBHINOTHECHUH
paboThI, BKJIIOYAs OJEKTPOHHBIE HWCTOYHHKH (CIIHCOK HYMEPOBAHHBIA, B
COOTBETCTBHH C MMPaBUIIaMU OMIMCaHusl onbmuorpadun);

[Tpunoxxenus — HeoOs3aTeNbHAS KOMIIOHEHTA OTYETa, C HOBOM CTpaHUIIB,
COJICPKUT JOTMOJIHUTEbHBIE MaTepHaIbl K OCHOBHOW 4acTH OTYeTa. 3/1eCh MOTYT
HAXOJIUThCSA, HAMpPHUMEpP, CIPABOYHBIE JAaHHBIE TI0 HCIIOJIB3YEeMBIM MPUOOpaM,

aleMeHTaM, MarepuanaM. [IprioxeHnss MOryT IpUBOAUTHCS C LIEJIBIO YIIPOCTUTH



CBEPKY JKCIEPUMEHTAIBHO IMOJIYYEHHBIX PE3YJNbTATOB CO CIPABOYHBIMU HIIU C
10 CPAaBHEHUSI.

Odopmiterne oTdeTa 1Mo 1adbopaTopHoii padboTe.

JlabopaTopHasi paboTa OTHOCUTCA K KaTErOpUM «IIUChbMEHHas pabdoTay,
odopmIsieTcs o mpaBmwiIaM 0GhOpMIICHUS MUCbMEHHBIX padoT cryaeHTamu JIBOY.

Heo0Oxomumo oOpaTuTh BHUMaHHE Ha CIEIYIOIINE ACTIEKThl B OPOPMIICHUU
oTyera

- HA0Op TEKCTa;

- CTPYKTYpUpOBaHUE pabOTHI;

- oQopMIIEHHE 3arojOBKOB BCEX BHUAOB (pyOpHUK-NOAPYOPHUK-ITyHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHHI );

- 0(popMIICHHE NIEPEUUCIICHUN (CIIUCKOB ¢ HyMepalueil niu MapKUpOBKOIL);

- ohopmIIeHHE TaOJIHII;

- oopmieHue wuOCTpauuii (rpaduku, pUCYHKH, (PoTOrpaduu, CXemsl,
«CKPUHIIIOTHD» );

- Ha0op 1 0opMIIEHNE MAaTEMAaTUYECKUX BbIpakeHUl (hopmymn);

- odopmIIeHHE CIHCKOB JIUTEpaATyphbl (OMOIMOrpa@uUecKux OINUCAHUN) U
CCBIJIOK Ha UCTOYHUKH, ITATHPOBAHHUSL.

Hab6op Tekcra:

HaGop Tekcra ocymiecTBisieTcs Ha KOMIBIOTEPE, B COOTBETCTBUHU CO
CJIEIYIOLMMU TPEOOBAHUSIMU:

- TIeYaTh — Ha OJHOM CTOpOHE jucra Oemoit Oymaru dopmara A4 (pasmep
210 Ha 297 Mmm.);

- HHTEPBAJ MEXCTPOUYHBIN — IOy TOPHBIN;

- mpudt — Times New Roman;

- pasmep mpudra — 14 mr., B TOM uuciIe B 3arojoBkax (B TaOmuIiax
nomyckaetcst 10-12 nt.);

- BBIPAaBHUBAHHE TEKCTA — IO IIUPUHEY;

- TIOJISL CTPAHMITI — JieBoe — 25-30 MMm., mpaBoe — 10 MM., BepxHee U HIDKHEe

—20 MMm.;



- HyMepallusi CTpaHul] — B MPABOM HW)KHEM YTIy CTpaHUIbI (JJ11 CTPAHMIL C
KHIDKHOM OpHEHTalnuen), CKBO3HAas, OT THUTYJBHOIO JIUCTa JI0 TOCIeAHEH
CTpaHHUIIBI, apabCKkuMu mudpamu (IEPBOM CTPAHUIIEH CUMTACTCS TUTYIBHBIN JIUCT,
Ha KOTOPOM HOMEp HE CTaBUTHCA, Ha CIEAYIONIEH CTpaHulle MPoCcTaBiIsieTcs udpa
«2» U T.11.).

- PeXKHM aBTOMATHYECKOIO IMEPEeHOca CIIOB, 32 UCKIIOYCHHEM TUTYJIBHOTO
JUCTa W 3arojoBKOB BCEX YpOBHEH (MEpeHOC CIIOB MJisi OTAENbHOro ab3ana
omokupyercs cpencrBamu MSWord ¢ momorisio komauasl «D@opmary — ad3all mpu
BBIOOPE OMIIMU «3aMPETUTh ABTOMATUYECKUN MTEPEHOC CIIOBY).

Ecnu pucyHnok wiu tabiuia pa3MeneHsl Ha aucte popmata 6ombliie A4, ux
CIeMyeT YYHMTHIBaTh, KaK OAHY CTpaHuily. HoMep CTpaHUIIBI B ATHX CIIydasx
JIOTTYCKaeTCsl He MPOCTABJIATh.

Crucox IuTepaTypbl U BCE MPHIOKEHUS BKIIOYAIOTCS B OOIIYI0, CKBO3HYIO
HyMEpAaIIo CTPaHUI] pabOTHI.

Pexomenmanuu o opopmiieHuto rpadguueckoro Marepuania, HoJIy4eHHOTO C
AKpaHa («CKPUHIIIOTOB)

I'paduueckne komuu H5KpaHa («CKPUHIIOTHI»), OTpaxaromue rpaduki,
quarpaMMbl  MOJIENIEH, CXeMbl, JKpaHHbIe (OPMBI W T. . JOJDKHBI OTBEYaTh
TpeOOBAHMSIM BH3yaJIbHOW HATISAHOCTH TIPEJCTABICHUS WILIIOCTPATUBHOTO
MaTepuaia Kak 1o pazMepam Trpaduueckux OOBEKTOB, TaK W pas3peiaroiiei
CIIOCOOHOCTH OTOOpaXEHUsI TEKCTOB, LIBETOBOMY O(OPMIICHUIO U APYTUM BaXKHBIM
M0JIb30BATEILCKUM TapaMeTpam.

Pexomenmyercsi B cpesie mpoOrpaMMHOTO TPUIIOKEHHST HACTPOUTH <«OKPaH»
Ha TapaMeTpbl MacTaOMPOBAHUS W PA3MEIICHHUS] CHUMAEMBbIX IS WILTIOCTPAITAN
00BekToB. [Ipu 3TOM HEOOXOIMMO YOPATh «JTUIITHUEY» OKHA, KOMAH/IbI, BBIJICICHHUS
OOBEKTOB U T. .

B mepeHeceHHBIX B OTYET «CKPUHIIOTaX» PEKOMEHIYETCS «CpPe3aThy
HEHY)XHbIE O0JacTH, TyTeM pEAaKTUPOBAHUS «U300paKECHHI», a TIpH
HEOOXOJMMOCTH OTMAcCIITaOMpOBAaTh WX IJISl 3aMOJHEHUS CTPAHUIBI OTYETa «IIO

IITUPUHEY.



«CKpI/IHHIOTBI» B OTUYCTC O(bOpMJ'I}IIOTC}I KaK PHCYHKH, C 3aroJIOBKaMH,
IHoMCIaCMBbIMH HHMIKC obnacTu PHUCYHKOB, a B TCKCTC OOJI)KHBI OBITH CCHIIKH Ha

YKa3aHHbBIC PUCYHKH.

MeTozmquKne YKa3aHusd 110 MOATOTOBKE K IK3aMEHY

OOyuaromuiicst TOJKEH CBOCBPEMEHHO BBITIONHATH 3aJaHKs, BbIIAHHBIC Ha
MPAKTUYECKUX 3aHATUSX, TEKyIIHE JaOOopaTOpHbIE pabOThl W 3aIUINATh WX BO
BpEeMsI 3aHATHI WM HAa KOHCYJIBTAIIHH,

JIJisi TIOITOTOBKM K MPAKTUYECKUM 3aHSATUSIM M JIaDOpaTOpPHBIM padboTam
TpeOyeTcss M3ydeHue JIEKIMOHHOTO MaTepuajia, YBEpEHHOE 3HAaHHE OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHI JUJISl 3aKperuieHus Marepuana. Jlias  BBINOIHEHUS
7a00paTOPHBIX PadOT M MOJATOTOBKM HX K CJady€ BO3MOXKHO HCIIOJb30BaTh B
KaueCTBE BCIIOMOTATEIPHOW  JIUTEPATyphl  METOAWYCCKHE  yKa3aHUSA  II0
BBITIOJIHEHUIO JIAOOPATOPHBIX PadOT.

K xonmy 5 cemectpa oOyuwaromuiics TOJDKEH cAaTh KypCOBOW IPOCKT,
OTYUTATBCA TI0 BCEM JabOpaTOPHBIM 3aHATUSM. TeMbl, pacCMOTpPEHHBIC Ha
JICKIIMOHHBIX 3aHATHSAX, HO HE OTPAKCHHBIE B TPAKTHYECKUX M JAOOPATOPHBIX
paboTax, 3aKperISIOTCS 00YJaIOMUMHUCS BO BPEMS CaMOCTOSITEIIBHONW PaOOTHI.

IIpr moaroroBke K 3K3aMeHy HeoOXomuMo mpeacTaButh lloptdonno u
MOBTOPUTH YYEOHBI MaTepHall, HWCIOJIB3YS KOHCIEKT JICKIUHA, OCHOBHYIO H

AOIIOJIHUTCIIbHYIO JIMTCPATYypPy, IIPH HGO6XOI[I/IMOCTI/I IIOCCTHUTDb KOHCYJIbTAllNH.



[Tpunoxenue 2
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®dopMa NOATOTOBKH 0OYHAA

BaaauBocTok
2017



MMacnopt ®OC

Kon n popmyimmposka
KOMIIETCHIIUH

JTtanbl GOPMUPOBAHHUA KOMIIETEHIMH

OIIK-4

CIIOCOOHOCTh YYUTHIBATH
COBPCMCHHBIC TCHACHIINU
Pa3BUTHUS TEXHUKH U TEXHOJOTUH
B CBOCH mpodeccrHoHanbHON
JEATSIbHOCTH

3Haer

- BBIOMpaTh THUIOBOE OOOPYJIOBaHUE W
WHCTPYMEHTHI, a TaKKe IPeIBAPUTEIBHO
OLICHUBATh YKOHOMHYECKYIO
3¢ (HEKTHBHOCTH TEXITPOIIECCOB.

- 3HaTh OCHOBHBIC AJITOPUTMBI 00pPaOOTKH
CHTHAQJIOB, XapaKTEPUCTHUKUH W TPUHIIMIIBI
paboThl  COBPEMECHHBIX aHAJOTOBBIX U
IU(pPOBBIX YCTPOKCTB 00paboTku
CHTHAJIOB;

Ymeer

- aHanM3WpoBaTh pabOTy AaHAJIOTOBBIX W
U(PPOBBIX YCTPOKCTB 00paboTKu
CHTHAJIOB, PAcCUUTHIBATh XapPAKTEPUCTHUKU
HOMCXOYCTOfI‘-H/IBOCTPI CHUCTEM,
MOZEIHPOBAThH pabory YCTPOWCTB
00pabOTKH CUTHAJIOB;

- TOHMMaThb CHEUU(PHUKY  YCTPOMCTB
00pabOTKH 3JIEKTPOMATHUTHBIX CUTHAJIOB;
- UCIIOJIb30BATh CTaHJapTHYIO
TEPMUHOJIOTHIO, OTpeIesIeHus,
0o0O3HaueHHs U U3MEpeHus,
OpPUMEHSEMbIE K 00paboTku
CHTHAJIOB.

€IUHALIBI
TEXHUKE

Bnaneer

CIIOCOOHOCTBIO YUUTHIBAaTh COBpPEMEHHbBIE
TEHJCHUUN  Ppa3BUTUA  TEXHUKHU 51
TEXHOJIOTUIl B CBOeW NpodeccnoHaIbHON
NEATEIbHOCTH

IIK-1

CIIOCOOHOCTH K
IIOCTaBJICHHOM
HUCCIeI0BaHUU B
MPUOOPOCTPOCHUS

aHaIn3y
3a/1a4n
obnactu

3Haer

-OCHOBHBbIE  TEHJCHIIMM B  OCHOBHBIX
OTpacisix MpuOOPOCTPOCHHUS;
-METO/bl MOYYeHHUs] HOBOW MHOpMaIu B

MPUOOPOCTPOEHUH.

Ymeer

-IPOBOINTH HAYYHBIE WCCIICJAOBAHHS B
o0acTi npruOOPOCTPOCHHUS;
-hopmynuposars T3 Ha Bemmonnenue HUP.

Bnaneer

-METOaMU
3aJIaHHi;
-IOCTAHOBKOM  pa3NWYHbBIA  3amad i
pelLIeHHs 3a7a4 10 UCCIIEIOBAHUIO HOBBIX
00pasIoB TEXHUKH.

CO3JaHus TEXHUYCCKHUX

KonTponupyemsl
e Moxyiu/
pas3zensl / TeMBbI
JUCHUITIINHBI

Konpt u aTansr popmupoBanus
KOMIIETEHIIUHI

OneHouHbIE CpENCTBA -
HaAaNMMCHOBAHUEC

Texymmit IIpomexyrounas
KOHTPOJIb aTTecTanus




Oo6mmue OIIK-4 3Haer Breimonuenue | 3amura JIP
TIPUHITATIBI IK-1 JIP, pabora | Dx3ameH
IIOCTPOEHUS u Ha [13
CTPYKTYPBI VMmeer Bremonnenue | 3anura JIP
MHUKPOIPOLIECCOP JIP, pabora | Dx3ameH
HBIX  YCTPOWCTB Ha [13
(MITY) Bianeer Brinonnenue | 3amwura JIP
JIP, paborta | Dx3ameH
Ha [13
Paznen 2. OIIK-4 3Haer Brimoagenue | B 3amura JIP
Wutepodeiicot [1K-1 JIP, pabora | Dx3ameH
MITY Ha [13
VYMmeer Brimonnenune | 3ammta JIP
JIP, pabora | Dx3ameH
Ha [13
Bnaneer Brimonnenue | 3amwura JIP
JIP, pabora | Dx3ameH
Ha [13
Pazpgen 3. OIIK-4 3HaeT Brimonnenue | 3amwura JIP
[Tporpammupora | ITIK-1 JIP, pabora | Dx3ameH
HUE Ha [13
MUKPOKOHTPOJIJIE Ywmeer Breinonnenue | 3amwura JIP
poB JIP, pabora | Dx3ameH
Ha [13 DK3amMeH
Bnaneer Brimonnenune | 3ammra KP
JIP, paborta | Dx3ameH
Ha [13
VYuusepcansubie | OIIK-4 3HaeT Brimonnenue | 3ammwura JIP
mukponporneccop | [IK-1 JIP, pabora | Dx3ameH
bl Ha [13
YMmeer Brinonnenue | 3amwura JIP
JIP, paborta | Dx3ameH
Ha [13
Bnaneer Brmonnenue | 3amura KP
JIP, paborta | Dx3ameH
Ha [13
3anomunaromue | OIIK-4 3HaeT Brimonnenue | 3amwura JIP
yCTpOWCTBA [1K-1 JIP, pabora | Dk3ameH
Ha [13
Ywmeer Brinonnenue | 3amura JIP
JIP, pabora | Dx3ameHn
Ha [13
Bnaneer Brmoagenune | 3ammra KP
JIP, pabora | Dx3ameH
Ha [13
Cnenunammsuposa | OIIK-4 3Haer Bremonaenune | 3ammumra JIP
HHBIE [1K-1 JIP, pabora | Dx3ameH




MHUKPOIMPOLIECCOP
HbIE YCTPOUCTBA

Ha I13

YmMmeer Brimonnenue | 3amura JIP
JIP, paborta | Dx3ameH
Ha 113

Bnaneer Brimongenune | 3ammra KP
JIP, pabora | Dx3ameH
Ha I13

IIkana oneHUBaAHUSA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETECHIIM A

Koa n Jrtansl GOpMUPOBAHUSA KpHUTEepUH NoKAa3aTeju 0aJ1JIBI

¢GopMyJIHPOBK | KOMIIECTEHIUH

a

KOMIICTCHIIUH

OIIK-4 OcHOBHbIE 3HaHue CdopmupoBano 65-71

CIIOCOOHOCT MOHSATHS U OCHOBHBIX 3HaHWE TOHATHH,

b YUUTHIBATH OnpeeeHusl | NOHATHUH, onpeneaeHuin

COBPEMEHHBI , ONpeIeIeHUI

€ TeHACHIIUU HCIIOb3YEM

pa3BUTHUA bIC B

TEXHUKH U COBPEMEHHBI

TEXHOJIOTHI | 3HAET X

B CBOEU (IOpOTOBBIN | MPOTPaMMHBI

MpOo(ECCUOH | YPOBEHbD) X CpeNCTBaX

aIbHOMN MOATOTOBKH

JESITEIIbHOCT KOHCTPYKTOP

u CKO-
TEXHOJIOTHYe
CKOH
JIOKYMEHTAI[
0%
MOJIb30BaThC | YMEHHE YBepeHHo 71-84
o M0JIb30BaTHCA BBITIOJIHSIET
OCHOBHBIMH | OCHOBHBIMH npocreimue
MOHATUSAMM, | IOHATUSAMH, 3a1auu c
OTpesieNICHUs | ONpeNeIeHUsIMU | UCTIOJIb30BaHUEM
MU U U COOTHOIIECHHS | COBPEMEHHBIX
COOTHOILIEHHU | UCIOIb3YEMbIM | IPOrPAMMHBIX

yMeer o u B | CPENCTB
HCIIOJIb3YEM | COBPEMEHHBIX MOATOTOBKU
SI%OHBHHYT bIMU B MPOTrPaMMHBIX KOHCTPYKTOPCKO-

COBPEMEHHBI | CpeicTBax TEXHOJIOTHYECKON
X MOATOTOBKH JOKYMEHTAllul B
MIPOrpaMMHBI | KOHCTPYKTOPCKO | o0iacTu
X CpeAcTBax | - MHUKPOIIPOLIECCOP
MOATOTOBKHU | TEXHOJIOTUYECKO | HOM TEXHUKHU
KOHCTPYKTOp | ¥
CKO- JOKYMEHTAI1

TCXHOJIOTHYC




CKOU

JOKyMEHTAI]
uu
YBepeHHo YMeHue CdopmupoBano 85-
I10JIb30BAThC | aHAJIM3UPOBATh, | YMEHUE 100
s 000011aTh U | aHAJIM3UPOBATb,
OCHOBHBIMHM | IPUMEHSATD 0000111aTh,
NOHATUSIMH, | COBPEMEHHbIE IPUMEHSTh
OTIpeJIeJIeHUs | MPOrpaMMHBIE 3HAHUS
MU U | cpencTBa COBPEMEHHBIX
COOTHOILIEHH | MOJTOTOBKH MIPOTPaMMHBIX
s B 00JacCTH | KOHCTPYKTOPCKO | CPEICTB
00paboTku - MOITOTOBKH
BIIaJI€eT CUTHAJIOB: TEXHOJIOTHYECKO | KOHCTPYKTOPCKO-
(BBICOKUIA) CIIEKTpBHI, 71 TEXHOJIOTMYECKOU
KOppensuusi, | JOKyMEHTAllUU. | JOKYMEHTaluu B
udpoBbIe obsactu
GunbTpHI, MHUKpPOIIPOLIECCOp
0oOHapyKeHH HOM TEXHUKHU
€ CHUTHAJIOB,
BBITIOJIHATH
CIEKTPAJIbHBI
u u
KOppesuo
HHBIM aHAJIN3
IK-1 3HaeT OcHOBHbIE Hanuuue CdopmupoBansl | 65-71
CIOCOOHOCT | (IOPOTOBBIN | HOPMATHUBHBI | 3HAHHUH HayajbHbIC
b K aHaJIU3y | ypOBEHb) € JIOKyMEHTBI | OCHOBHBIX 3HaHUS
MOCTaBJICHH B 00JacTd | HOPMATHUBHBIX HOPMAaTHUBHBIX
ol 3amauu MHUKpPOIPOIE | JOKYMEHTOB JIOKYMEHTOB
HcCIea0BaH CCOpHOM
5074 B TEXHHKH.
obnactu yMeeT ucrons3zoBar | Hamuuwme CdopmupoBano 71-84
npubopoctp | (IpOABUHYT | b c(OPMHMPOBAHH | YMEHHE
OCHUS BIi) HOPMATHUBHBI | BIX 3HaHUH | UCIIOB30BATh
€ JIOKyMEHTBI | HOPMAaTUBHBIX OTEYECTBEHHbIE
B CBOEH | JOKYMEHTOB HOpPMAaTHBHEIC
TSI TeTbHOCT JOKYMEHTBI
"
Bnageer yriIyOJeHHbl | YMeHue CdopmupoBano 85-
(BBICOKHIA) MU 3HAHUSMHU | IPUMEHSATh yMEHHE 100
B 00JaCTH C | OT€YECTBEHHBIE | IPUMEHSTH
WCTIONB30BAT | U OTEYECTBEHHBIE W
b MEXIYHAPOAHbBI | MEXIyHAPOIHbIE
OTEYECTBEHH | € HOpPMAaTHBHBIC | HOPMAaTUBHBIC
BIX U | JOKYMEHTBl B | JIOKyMEHTHI B
MEXIyHapos | o0JIacTu obmactu
HBIX MHUKPOIIPOIIECCO | MUKPOIPOLIECCOP
HOPMAaTUBHBI | PHOW TEXHUKH HOM TEXHHUKHU
X
JOKYMEHTOB

B obnactu




MHUKPOIIPOLIE
CCOPHOM
TEXHUKHN

MeToauueckue PEKOMEHIANUA, ONIPECACIAIOIINE MMPOUHCAYPHLI OLICHUBAHUSA
pe3yabTaToB OCBOCHHUA TUCHHUILJIMHDI.

OueHouyHbIe CpeCTBA Il MPOMEKYTOUYHOM aTTecTAlNu

BomnpocsI Kk 3k3aMeHy / 3a4eTy.

1. DnemeHnTHast 6a3a MUKPONPOLIECCOPHBIX YCTPOMCTB.

2. OOmue NpUHIUOBI HOCTPOEHUS M CTPYKTYPbl MHKPOIPOLIECCOPHBIX
ycrpoiicts (MITY).

3. Busbl KOHTpOJUIEPOB (CUHXPOHHBIN, ACHHXPOHHBIHN, PEPhIBAaHUM ).

4. IlpepbiBaHus, TaOnauIla BEKTOPOB IMPEPHIBAHUNA, OOCIYyKMBaHUE
IIPEPBIBAaHUN.

5. JlByHampaBJICHHbIE TIOPThl BBOJA-BBIBOJA. 3alUTa OT IEPETrPYy30K.
AnpTepHaTuBHBIE (QYHKUMM ToOpToB. Jli1 BBOAA W BBIBOJA CHUTHAJIOB.
[ToaTsirnBaroIre PE3UCTOPHI.

6. IIpunuunel nocrpoenus u norpemHoctd ALl PasnoBugnoctn AL
(ALIT mocnemoBaTenbHOTO MNPUOIMKEHUS, TapauiesibHble, KOMOMHUPOBAHHEIE,
curma-nensta ALII).

7. Ilpuanunel noctpoenus U norpemHocty LIATL Cxemorexnunka [{ATIL.

8. Kanan BxoaHoro 3axpara.

9. Kanan BBIXOJTHOTO CpaBHEHUS.

10. IupoTHO-uMnynbcHas moxyisiuus (ILIMM). @opMupoBaHue CUTHAJIOB
[I1M.

11. TlocnenoBarensHbie uHTEpdeiicsl RS-232 u RS-432. Hasznauenwue.
OcHOBHBIE cUTHAJIbl. BpeMeHHbIe 1uarpaMMel.

12. HWnrepdeitic SPl. Haznauenue. OCHOBHBIE CHTHaibl. BpemeHHBIC

AuarpaMMabl.



13. Hurepdeiic 12C. Haznauenue. OcHOBHBIE cHUTHaJbl. BpemeHHbIE
JMarpaMMal.

14. Unrepdeiic CAN. Hasznauenwme. OcCHOBHBIC cHTHaiIbl. BpemeHHBIC
JMarpaMMal.

15 Unrepdeiic JTAG. Haznauenume. OcHOBHBIC CHTHaibl. BpemeHHBIC
JarpamMMel.

17. IlporpamMmupoBanue Ha si3bike accembiiepa. @opmat koman. Komanas
accemourepa.

18. Apxutektypa nporeccopoB Intel 80XX. Ctpykrypa. Bayrpennss KO-
MaMsITh.

19 Muorosaepnsie npoueccopsl. Ctpykrypa. Baytpennssa KOII-mamaTs.

20. YurceTs! 1711 HIOCTPOCHUS YCTPOMCTB Ha Oa3e mporieccopoB Intel 80XX.
[TpuHIMIIBI KOHCTPYUPOBAHHUS ANIAPATYpPhl HA 0a3€ YUIICETOB.

21. Monenu naMsITH.

22. PeanbHblid ¥ 3alIMIIEHHBIN pexuMbl. Konbia 3anmuTel. [lepekntoueHue
PEXHUMOB.

23. PeructpoBas mojens mporeccopa Intel 80XX. Perumctpsl o06mmero
Ha3HaueHus. CerMeHTHbIE PErucTphl. Peructpsl KOHTpOJs U ynpasiieHusd. dDnaru.
Tenesbie perucTpbl. CenekTophl U AecKpunTopbl. Opranu3aius oOMeHa JTaHHbBIMU
¢ naMAThiO [IpssMOM 1OCTYIT K aMSITH.

24. TIpsmoi1 TOCTyI K MMAMSTH.

25. Knaccudukanus 3anomuHaromux ycrpoicts (3Y). beictpoaeiicteue 3V,
NIEPEXOAHBIE MTPOLIECCHI, TAKTUPOBAHUE.

25. Cratnueckue 3Y. [Ipunnun gerictBus, xapakrepuctuku. KOUI-namsaTs.

26. [Ilunamuueckue 3Y. [IpuHumn AeicTBUS, XapaKTepUCTUKU. Perenepanus
IUHAMHYEeCKuX 3Y.

27. brnounas opranuzauusa namsTH. Jemmdpanus koMmaHn oOpamieHus: K
MaMsITH.

28. Bremmmme 3Y. ®Ommr-mamsate. Marautaeie gucku, RAID-maccuBebl.

Ontnueckue 3Y.



29. Ha3zHaueHMe U XapaKTEPUCTUKHU CUTHAJIBHBIX IPOLECCOPOB.

30. YcTpoicTBO CUTHAIBHBIX MTPOLIECCOPOB.

31. HaznaueHue u Kiaccu(uKanys MUKPOCXEM MPOrPaMMHUPYEMOIl JIOTHKHU.

32. Teopems! K. 11leHHOHA 0 pa3i10KEHUH JOTUYECKUX (DYHKIUH.

33. MUcnonb3oBanue aemudparopoB ais (OPMUPOBAHUSA JIOTHUECKUX
byHKIHiA.

34. IIJIMC CPLD. YcrpoiicTBo, mpUMephl MPOTPaMMUPOBAHUS.

35. TJINC FPGA. YcTpoicTBO, TpUMEPhI TPOTPAMMHUPOBAHHS.

OIICHO‘-IHI)IC cpeacrea aJjist TeKymeii aTTeCTallun.

IlepeyeHb BOMPOCOB K 3a4eTy.

1. OnepaunoHHBIN yeuauTenb. OCHOBHBIE ITAPAMETPHI.

2. OCHOBHBIE CXEMBI BKJIIOUEHHUS OTIEPAIHOHHOTO YCHUIIUTETIS.
3. OnHONOJNSIPHOE NUTAHUE ONIEPALIMOHHBIX YCUIIUTENEH.

4. VcTOYHUKY HaNpsOKEHUS, YITPABISIEMbIE TOKOM.

5. HcTouHuKN TOKa, yIpaBIIsieMble HAIIPSHKEHUEM.

6. HHBepTOpHI COMPOTUBIICHUSI.

7. AKTHUBHBIE 3JIEKTPUYECKHUE (PUITBTPHI.

8. Peanusanus GuibTpoB Ha ONEPALIMOHHBIX YCUITUTEIISX.

9. N3mepuTenbHble YCUITUTENH.

10. Jlorapudmupyroiire mpeodpa3oBaTelu.

11. DxcrnoHeHIMaIbHBIC TPeoOpa30BaTEIH.

12. HHTerpupyrolas cxema.

13. duddepennupyromas cxema.

14. H3mepurenbHbie cxembl Ha OVY.

15. AHanoroBble KOMIapaTOPHI.

16. AnreOpa JIOTHKU. YTIPOIIEHUE JIOTHUYECKUX BBIPAKCHHM.
17. 3anuce norudeckoit pynkiuu no tadnuie B Buge CAHO.
18.  3amucsk noruyeckoit pynkuuu no tadnuue B Buge CKHO.



19.  MunuMH3anus JOTHIECKUX (DYHKITUH.

20. IIpeobpazoBanue Jorudeckoi GyHKIMU B Oa3uc.

21.  OcHOBHBIE JOTHYECKUE dIeMEHTHI. [lepexom ot mornueckor QpyHKITIN
K JIOTHYECKOH CXeMe.

22. Jlemmdparop.

23. ludpatop.

24.  JleMyJIbTHILUIEKCOP.

25.  MyAbTHILIEKCOD.

26. Tpurrepsl.

27. CYeTyukH.

28. [lapamtenbHBII peTUCTp.

29. CuBuTOBBIA perucTp.

30. VYHHUBepcambHBINA PETUCTP.

31. Tapannensusie LIAIL

32. Ilocnemomarenpubie LTAIL

33. Ilapamnensusie ALIII.

34.  ALII mocnenoBaTebHOTO CUETA.

35.  AIII mocnmenoBaTeIbHOTO MMPUOIMIKEHUS.

36. Hurerpupyromue AL

IlepeyeHb TUIOBBIX NPAKTHYECKUX 3aJaHUH U1 3a4eTa

1. Tlpennoxute cxemy QuibTpa HIWKHUX YacToT 4 TmoOpsaka Ha
OMEpPALMOHHBIX YCUJIUTENSAX, UMEIOIIYIO CIEAYIOIINUE MapaMeTpbl: 4acToTa cpes3a
Ha ypoBHe -3 nb: 10 I'; ycuneHnue B mosioce NpoIycKaHus: l; ogHOMOJsIpHOE
MUTAaHKE; HAMIPSHKEHUE UCTOYHUKA TuTanus 3 B.

2. Ilpemnoxuth cxemy GuUIbTpa HIDKHMX YacTOT 2 TMOpsSaka Ha
ONEPAIIMOHHBIX YCUJIUTENSAX, UMEIOIIYIO CIEAYIOLIME MapaMeTphl: 4acToTa cpe3a
Ha ypoBHe -3 nb: 300 ['u; ycunenue B moisioce mponyckanus: 10; ogHomnonsipHoe

MUTAHUE; HANIPSHKEHUE UCTOYHMKA nuTanus 12 B.



3.1lpemnoxute cxemy QuiIbTpa HUXKHUX YacToT 2
ONEPALMOHHBIX YCUIUTENSAX, UMEIOLIYIO CIEAYIOUIME MapaMeTphl:
Ha ypoBHe -3 ab: 1000 I'u; ycunenue B nojioce npomyckanus: 20;
MATAHUE; HAIPSHKEHUE NCTOYHMKA nuTanus 12 B.

4. Ilpemnoxuth cxeMy (QuIbTpa HIWKHUX dYacToT 4
ONEPAlMOHHBIX YCHIIUTEISAX, UMEIOILYIO CIEAYIOIINE NapamMeTphl:
Ha ypoBHe -3 nb: 2000 I'u; ycuneHune B MOJOCE MPOIMYCKaHUS: 2;
MMUTAaHWE; HAIIPSHKECHUE HCTOYHMKA TuTanus 9 B.

5. Ilpemnoxutrh cxeMy QUIbTpa BEPXHUX YacTOT 2
ONEPAMOHHBIX YCUIUTENSAX, UMEIOLIYIO CIEAYIOUIME MapaMeTphl:
Ha ypoBHe -3 nb: 300 ['m; ycunenue B mosoce npomyckanus: 10;
MUTAHNE; HAIIPSKEHUE UCTOYHUKA TuTanus 3 B.

6. Ilpemnoxutrh cxeMy QuiIbTpa BEpXHUX dYacToT 4
ONEPALMOHHBIX YCHIIUTEISAX, UMEIOIIYIO CIEAYIOLIUE apamMeTphl:
Ha ypoBHe -3 nb: 5000 I'u; ycunenue B nosioce npomnyckanus: 100;
IIATAHWE; HAIIPSDKEHUE NCTOYHMKA ITuTanus 12 B.

7. Ilpemnoxuth cxeMmy GuIbTpa BEPXHUX YacCTOT 2
OMEpPALMOHHBIX YCUIIUTESAX, UMEIOIIYIO CIEAYIOIUE MapamMmeTphl:
Ha ypoBHE -3 ab: 20000 I'u; ycuieHnue B moJjioce npornyckanus: 1;
MWTAHWE; HAMIPSHKEHUE NCTOYHMKA NTuTanus 15 B.

8. Ilpennoxkutb cxemy (QuibTpa BEpXHHX 4YacToT 2
OIEPALlMOHHBIX YCHIIUTENSAX, UMEIOILYIO CIEAYIOIINE NapamMeTphl:
Ha ypoBHe -3 nb: 1000 I'; ycuneHne B moJjioce MpPONMyCKaHus: 5;

NATAHWUE; HAIIPSDKEHWE NCTOYHKKA nuTanus 10 B.

nopsaakKka Ha
qacToTa Cpc3a

JIBYXIIOJIIPHOE

nopsiJika Ha
qacToTa cpesa

JBYXIIOJISIPHOE

ImopsAaKa Ha
JacToTa Cpc3a

OJTHOTIOJISIPHOE

nopsiika Ha
qacToTa cpesa

OJTHOIIOJISIPHOE

IIopsAAKa Ha
qacTtoTa Cpe3a

JBYXIIOJISIPHOE

mopsiika  Ha
yacToTa cpesa

JIBYXTIOJISIPHOE

9. IlpennoxuTh CXeMy NOBTOPUTENS HANPSOHKEHUS Ha ONEPalMOHHOM

YCUIIMTCIIC, ITapaMCETpPhbl AJIA pacdeTa: BXOJHOC HAIIPSIKCHHUC: OT

MakcuMaJibHasa yactora BxogHoro curgaia: 100 kI

-2 B 1o 2 B,

10. IIpennoxxuth cXeMy HHBEPTHUPYIOIIETO YCUJIUTENS HAa ONEpPalMOHHOM

YCUIIMTECIIC, IMapaMCTpPbl AJIA pacdeTa: BXOJHOC HAIIPSIKCHHUC: OT

-7 B no 7 B,

Kod(OPUIMEHT ycuneHus: 2, MaKCUMallbHasl 9aCTOTa BXOJAHOTO curHania: 3 k.



11. I[Ipennoxuth cXxeMy HEMHBEPTUPYIOLIETO YCUIIUTENS HA ONEPALMOHHOM
yCUJIMTENE, MapaMmeTpsl ISl pacdeTa: BXOJHOE HampspbkeHue: oT -1 B go 1 B,
kod¢uimeHT ycmienus: 10, makcuManbHast yacToTa BXogHoro curaana: 20 xl'm.

12. Ilpemsioxuts cxemy qudPpepeHInarIbHOr0 YCUIIUTEN Ha ONlepalliOHHOM
yCUJIUTENE, TapaMeTphl JJIsl pacdeTa: pa3HOCTh BXOAHBIX HanpsokeHui Ux1-Ux2
ot -1.25 B o 1.25 B, cooTBeTCTBYyIOIIEE €11 BBIXOJHOE HaIpshKeHUe: oT -2.5 B 110
2.5B.

13. IlpensioxuTh cxemy mpeoOpa3oBaTesisi BXOJAHOTO TOKA B HAIPSIKEHUE HA
ONEPALMOHHOM YCHIIMTEIE, TAPAMETPBI JJIs1 pacyeTa: MUHUMAaJIbHbII BXOJAHOM TOK:
0 A, MakcuMalbHBIH BXOJHOM TOK: 50 MKA, COOTBETCTBYIOIIEE BBIXOJIHOE
Hanpspkenue: ot 0 B 1o 5 B, MakcumanbHas yactora BxogHoro curnana: 10 xl'm.

14. Ilpennoxuth CcXeMy, U3MEPSIONIYI0O OJHOMOJSAPHBIA TOK Ha
ONEPAlMOHHOM YCUJIUTEIIE, MapaMEeTPhl JIJIs1 pacueTa: MUHUMAJIbHBIA BXOJTHOU TOK:
0 A, MakcUMaJIbHBIM BXOJHOM TOK: | A, COOTBETCTBYIOIIEE BBIXOJHOE
Hanpspkenue: oT 0 B 10 4.9 B

15. Tlpennmoxuth CXEMy, BBIIOJHSIOMIYIO HWHTEIPUPOBAHUE BXOIHOTO
CUTHaJa Ha ONEPAlMOHHOM YCWJIMTENE, mapaMeTphl Ui pacuera: MUHUMAJIbHAs
yacrora 100 I'n, yactora enuauyHoro ycwienus: 1 k[, MakcumanbHasi 4yactora:
100 xI'm, MHUHUMaIBHOE BBIXOJHOE HampsbkeHue: -2.45 B, MakcumalbHOE
BBIXOJIHOE HampspkeHue: 2.45 B.

16. 3anucarp gormyeckyro GyHkuuio Y yeTsipex nepeMennbix X0, X1, X2,
X3, mpeACTaBICHHYIO B BuJe Hibke npuBeneHHon Tadmuiel, B CKH®. Yopoctuts
Boipakenne g CKH®, wucnonb3ys nauarpammy Beiiua. IlpeoOpazoBath
yrnpoiieHHoe Boipaxkenue B 6azuc MJIM-HE. HapucoBaTh cxemy, peanu3yrouryro

npeo0pa3oBaHHOE BhIPAXKEHUE.

Bbixo
Bxon i
Ne | X3 | X2 | X1 | X0 Y
0 0] 0 0 0 0
1 0] 0 0 1 1
2 0] 0 1 0 0
3 0] 0 1 1 1




4] 0] 11010 1
5/ 0101 1
6| 01|10 1
7] 01111 0
8/ 1/ 0]0]|O 0
9/ 1/ 0]0 |1 0
10| 1/ 0110 1
11 110111 1
12| 1/ 1100 1
13| 1/ 1101 1
4] 1/ 111 |0 1
15 111111 1

17. 3anucate sorudeckyro QyHKuoo Y derbipex nepemeHHbix X0, X1, X2,
X3, npencTaBieHHYIO B BUe HUKE npuBeAeHHON Tabmuibl, B CKH®. Ynpoctuth
Beipaxkenue st CKH®, wucnonb3ys nuarpammy Beitua. IlpeoOpazoBathb
ynporuieHHoe Bblpakenue B 6aszuc MJIM-HE. HapucoBar cxemy, peanusyromiyio

npeoOpa3oBaHHOE BhIPAXKEHUE.

Bbixo
Bxon i
Ne | X3 | X2 | X1 | X0 Y
0 0] 0 0 0 0
1 0] 0 0 1 0
2 0] 0 1 0 1
3 0] 0 1 1 1
4 0| 1 0 0 0
5 0] 1 0 1 1
6 0] 1 1 0 1
7 0| 1 1 1 0
8 11 0 0 0 1
9 1] 0 0 1 0
10 1] 0 1 0 0
11 1] 0 1 1 1
12 11 1 0 0 1
13 11 1 0 1 1
14 1] 1 1 0 1
15 1] 1 1 1 0

18. 3ammcars moruueckyro GyHkmuio Y detbipex nepemeHHbix X0, X1, X2,
X3, mpeACTaBICHHYIO B BUJE HIDKE npuBeneHHon Tadmauiel, B CKH®. Yopoctuts
Beipaxkenue st CKH®, wucnone3ys nuarpammy Beitua. IIpeobpaszoBath
ynpornieHHoe Beipakenue B 0aszuc MJIM-HE. HapucoBar cxemy, peanusyromryio

npeoOpa30BaHHOE BhIPAXKEHUE.



Bbixo
Bxon i
Ne | X3 | X2 | X1 | X0 Y
0 0] 0 0 0 0
1 0] 0 0 1 1
2 0] 0 1 0 1
3 0] 0 1 1 1
4 0] 1 0 0 0
5 0] 1 0 1 1
6 0] 1 1 0 1
7 0] 1 1 1 0
8 11 0 0 0 0
9 11 0 0 1 1
10 1] 0 1 0 1
11 1] 0 1 1 1
12 1] 1 0 0 0
13 11 1 0 1 1
14 11 1 1 0 1
15 1] 1 1 1 0

19. 3anucate Jorudeckyro QyHkiuoo Y dersipex nepemeHHbix X0, X1, X2,
X3, npencTaBieHHYIO B BUJe HUXE npuBeAeHHON Tabmuibl, B CKH®. Ynpoctuth
Boipakenne i1 CKH®, wucnone3ys pguarpammy Beitwa. IlpeoGpazoBaTh
ynporuieHHoe Boipakenune B 6azuc MJIM-HE. HapucoBath cxemy, peanu3yromniyio

peoOpa30BaHHOE BhIPAXKEHUE.

Bbixo
Bxog, i
Ne | X3 | X2 | X1 | X0 Y
0 0] 0 0 0 1
1 0] 0 0 1 1
2 0| 0 1 0 1
3 0| 0 1 1 0
4 0| 1 0 0 1
5 0| 1 0 1 1
6 0| 1 1 0 1
7 0| 1 1 1 0
8 11 0 0 0 0
9 11 0 0 1 1
10 11 0 1 0 0
11 11 0 1 1 0
12 1] 1 0 0 1
13 1] 1 0 1 1
14 1] 1 1 0 1
15 1] 1 1 1 1




20. 3anucath Jorudeckyro QpyHkuuio Y deTeipex nepemeHnHbix X0, X1, X2,
X3, npecTaBiICHHYIO B BUJE HIDKE MpuBeaeHHOM Tadauiel, B CJIH®. YnpocTuth
Beipakeane i1 CIHH®, wucnomp3ys aumarpammy Beitua. IIpeoOpaszoBaTh
ynpoiieHHoe BbipakeHne B 60aszuc M-HE. HapucoBarh cxeMy, pealn3yrouryro

peoOpa3oBaHHOE BHIPAKEHUE.

Bbixo
Bxon i
Ne | X3 | X2 | X1 | X0 Y
0 0] 0 0 0 1
1 0] 0 0 1 1
2 0] 0 1 0 0
3 0] 0 1 1 0
4 0| 1 0 0 1
5 0] 1 0 1 1
6 0] 1 1 0 0
7 0] 1 1 1 0
8 11 0 0 0 0
9 11 0 0 1 0
10 1] 0 1 0 0
11 1] 0 1 1 0
12 11 1 0 0 0
13 11 1 0 1 0
14 11 1 1 0 0
15 1] 1 1 1 0

21. 3anucaTh noruueckyro QyHkimio Y dersipex nepemenHbix X0, X1, X2,
X3, npencTaBieHHYIO B BUJE HIKE NpuBeaeHHOM Tadmuibl, B CJIH®. Ynpoctuth
Beipaxkenue st CJHH®, wucnonb3ys auarpammy Beiiua. IIpeoOpaszoBaTh
ynporieHHoe BoipakeHue B 0Oasuc M-HE. HapucoBare cxemy, peanusyromiyio

npeoOpa30BaHHOE BhIPAXKEHUE.

Bbixo
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9| 1/ 0]0 |1 0
10| 1/ 0110 1
11 110111 0
12| 1/ 1100 0
13| 1/ 1101 0
4] 1/ 111 |0 1
150 111111 0

22. 3anucaTh Jorudeckyro QyHkuuio Y detbipex nepemeHHbix X0, X1, X2,
X3, npencTaBiIeHHYIO B BUJE HIDKE NpuBeaeHHOM Tadauiibl, B CJITH®. Ynpoctuth
Beipakeane i1 CHH®, wucnomp3ys aumarpammy Beitua. IlpeoOpaszoBaTh
yrnpoiieHHoe BoipakeHne B 6Oaszuc M-HE. HapucoBarh cxeMy, pealn3yrouryro

npeoOpa3oBaHHOE BhIPAKEHUE.

Bbixo
Bxopn i

Ne | X3 | X2 | X1 | X0 Y
0 0] 0 0 0 1
1 0] 0 0 1 0
2 0] 0 1 0 0
3 0] 0 1 1 0
4 0| 1 0 0 0
5 0] 1 0 1 0
6 0] 1 1 0 0
7 0| 1 1 1 1
8 11 0 0 0 0
9 11 0 0 1 0
10 1] 0 1 0 0
11 1] 0 1 1 0
12 11 1 0 0 0
13 11 1 0 1 1
14 1] 1 1 0 1
15 1] 1 1 1 1

23. 3amnucath Joru4yeckyro GyHkIuoo Y dyeTsipex nepemennsix X0, X1, X2,
X3, npencTaBiIeHHYIO B BUJE HIDKE MpuBeaeHHOM Tadauiibl, B CJITH®. Ynpoctuth
Beipaxkenue st CJIH®, wucnonb3ys auarpammy Beiiua. IIpeoOpaszoBaTh
ymnporieHHoe BoipakeHue B 0Oasuc M-HE. HapucomaTe cxemy, peanu3yromryio

npeoOpa30BaHHOE BhIPAXKEHUE.

Bbixo
Bxon i

Ne | X3|x2[x1[xo] Y




0, 0o ] 0|0 0
1 0,001 0
2/, 0Jo0o|1]|O0 1
3] 0J]O0 |11 1
4] 0]1]0]0 0
5/ 0101 0
6| 01,10 1
71 0] 1 1 1 0
8/ 1/ 0]0]|O 0
9/ 1/ 0]0 |1 0
10 110110 0
11 11011 0
12 111100 0
13 111101 0
14 11110 1
15 1171111 1
Kpurepuu onieHuBaHus CTy/IeHTA HA 3a4eTe
Bajibl Ouenka
. TpeboBanus Kk copMUPOBAHHBIM KOMIETEHIMAM
(peTUHTOB | 3a4eTa
O OLIEHKH)
86-100 BricTaBnsercs CTyIOeHTY, €clid OH TIyOOKO U MPOYHO
YCBOWJI ~ TPOTPAaMMHBIA ~ MaTepuai,  HCUYEPIBIBAOIIE,
[OCJIEI0BATENIbHO, YETKO M JIOTMYECKHM CTPOHHO €ro
U3JIaraeT, yMeeT TECHO YBS3BIBATh TEOPUIO C MPAKTUKOM,
«3aumeHoy CBOOOJIHO CIpaBiIe€TCSl € IPAKTUYECKUMM 3a/1aHUSIMHU,
BONPOCAaMU W JPYTMMH BHJaMHU TPUMEHEHHs 3HaHU,
npUYeM He 3aTpPyAHSETCSs ¢ OTBETOM IpPU BUIOM3MEHEHHU
3aJJaHuH, UCMOJIb3YET B OTBETE MaTepuasl MOHOTpapu4ecKon
JUTEPATyphl, IPAaBUILHO 0OOCHOBBIBAET MPUHSATOE pEILICHHE.
76-85 BeicTaBisercs CTyIEHTY, €CIM OH TBEPAO 3HAET MaTepuall,
IrpaMOTHO W TIO CYIIECTBY H3JIaraeT ero, He JOomycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
«3admeno» NPaBWIBHO TPUMEHSCT TCOPETUYECKHE IOJOKEHUS IPU
peLIeHUH MPAKTHYECKUX 33a/JaHuil, BiajeeT HeOOXOIUMbBIMU
HaBBIKAMU ¥ IPHEMaMH HX BBITTOJTHEHUSI.
61-75 BeIcTaBnsercs CTyZleHTy, €Clli OH MMEET 3HAaHUSA TOJBKO
OCHOBHOTO MaTepuajla, HO He YCBOMJ €ro Jjeraieil,
JOMTyCKaeT  HETOYHOCTH, HEHOCTaTOYHO  MPaBUIIHHBIE
«3aumenoy (bopMyIHPOBKH, HapyLIEHUS JIOTHYECKON
MOCJIEIOBATEIBHOCTH B HM3JIOKEHUH  TPOTPAMMHOTO
MaTepHaia, HCHbITHIBACT 3aTPYyIHEHHUS MpPHU BBITOJTHEHUU
MPaKTUIECKOTO 3a/IaHusI.
0-60 BricTaBisiercsi cTyIeHTY, KOTOPbI He 3HAET 3HAUYUTENIbHOU
«He3aumenoy | 9aCTH NMPOTPaMMHOTO MaTepHaia, JOIMYCKaeT CYIeCTBEHHbIE
OLIMOKH, HE BHIMOJIHSIET MPAKTHUECKOE 33 JaHHE.

Tunosblie KOHTPOJIbHBIC 3aJJlaHUA 11 Telcymeﬁ arTrecranmun




TunoBbie KOHTPOJIbHBIE 3a1aHu 1

1. OnummTe, 4TO TaKOE€ CKOPOCTh HApacCTaHUsl HANPSIKEHUS Ha BBIXOE
oV.

2. [lepeuncnure BeIBOABI OY M yKaX)UTE UX Ha3HAUYCHHE.

3. Onumurte, Kak u3MeHseTcs Kodpdumument ycunenus OV ¢

pazoMkHyTOM 1ensto OC mnpu H3MEHEHUWH YacCTOThl BXOJHOTO CHUTHajla OT
nocTosiHHOro Toka 10 100 MI'?

4, Pazpabotaiite cXemy UHBEPTUPYIOIIETO YCUIIUTENS C
koahurmentom ycunenus 200 ¢ ucnoiab3oBanueM uaeaibHoro OY.

d. Pazpaboraiite =~ cxeMy  HEUHBEPTUPYIOUIETO  YCHJIMTEIIS c
koadurmentom ycunenus 101 ¢ ucnonpzoBanueM uaeanbHoro OY.

6. OO0BsicHUTE, TOYEMY B MHBEpTUpPYIOLEeM ycuiuTtesie Ha OY BO3HUKAET

BHUPTYyaJIbHasl 3EMJIS.

7. Uro Takoe HaAIpsHKEHHUE CMEIIECHMsS HYJs, KaK €ro U3MEPUTh U Kak
YCTPaHUTb.
8. OObsiCHUTE 3HAYEHHUE: IPOU3BENEHHUS IOJIOCHl MPOMYCKAHUA Ha

KO3 PUIIMEHT yCUIeHus.

9. OOBsicCHUTE 3HAYEHHUE: YACTOTA €AMHUYHOIO YCUIICHHUS.

10. Omnumute paboTy moBTOpHTENs HampspkeHuss Ha OY u mpuBeauTe
pUMep ero NPUMEHEHUS.

11. B KaKkoM ciyvae MPEANOYTUTEIIbHEE UCIIO0JIb30BaTh
HEUHBEPTUPYIOLIMNA YCUIIUTEND, & HE HHBEPTUPYIOLIUN.

12. Ilepeuncnure OCHOBHBIE XapaKTEPUCTUKHU U7IeaIbHOTO
OIEPALlMOHHOTO YCUIIUTEIIS.

13. Tlouemy B ycunmTenbHbIX ycTpoilcTBax OV He ucnosb3yerca 0e3
Lene OTpulaTesIbHOW 00paTHOM CBS3HU

14. Tlepeunciure u OOOCHYHTE TOCTOMHCTBA AKTHUBHBIX (DUILTPOB, IO

CPABHEHUIO C TACCUBHBIMU (DUIBTPaMHU.



15. PaspaGotaiiTe GUIBTP HU3KOM YaCTOTHI MEPBOTO MOPSIKA C YACTOTOU
cpesa 15 kI'.

16. Pazpabotaiite (uIbTp BBHICOKOW YacTOThI MEPBOTO TMOPSIKA C
yactotou cpesza 20 I'.

17. Pacckaxwurte 0 mpuHIUIE pabOThl PHIBTPa HU3KOM YaCTOTHI BTOPOTO
NopsZIKa U OOBSICHUTE, MOYEMYy €ro XapaKTepUCTHKHU Jydile, 4yeM y ¢uibTpa
NEepPBOTO MOPSJIKA.

18. PazpaOoTaiite 1mMos0COBOI (PUIBTP, COCTOALINI U3 GUIBTPOB HU3KUX U
BBICOKMX YacTOT NepBoro nopsnaka. HrkHss yactota cpe3a qoimxHa ObITh 2 K,
BEpXHss yacTtoTa cpeza 5 kl'1, koaduiueHT ycunenus Ha IEHTPATbHON 4acToTe
1,5.

19. OObsicHuTe  nOpUHIUI ~ pabOThl  MOJOCOBOTO  GUIBTpa  C
OTpULIATEILHBIMU OOpaTHbIMU CBsi3siMU. [louemy ero AUX otnuuaercs ot AUX
MOJIOCOBOTO  (PUIIBTPA, TMOCTPOSHHOTO IYTEM IMOCIEI0BATEILHOTO COCIMHECHUS
(bUIBTPOB HU3KOM M BBICOKOM 4acTOT?

20. HauepTtuTte CTpYKTYpHI TPEX PA3TMYHBIX TUIIOB aKTHBHBIX (DUIILTPOB.

21. PazpaboraiiTe cxeMy [JIsi CMEIIMBAaHUS TPEX 3BYKOBBIX CHUTHAJIOB,
pUYEM JIBa W3 HUX MMEIOT PaBHYIO aMIUIUTYIy, a TPETUH — IMOJOBUHY OT HX
aMIUTUTYIbl. B BBIXOJHOM CHUTHAJIe BCE TPU BXOJHBIX CHUTHAJA JOJDKHBI OBITh
MIPE/ICTABIICHBI B PABHBIX JOJISIX.

22. OObsAcHUTE, Kak mpuMeHeHHe auQQPepeHIInanbHbIX YCUIHTEICH
MO3BOJISIET BBIIEIATH Cabble CUTHANIBI Ha (poHE OOJBIINX TTOMEX.

23. Onummure, Kak ¢ MOMOIIBIO MOCTa YHUTCTOHA MU3MEPUTh HEHM3BECTHOE
COIIPOTHUBIICHUE.

24. OObscHUTE, KaK pabOTaeT MHTErPaTOp HA OMEPAIIMOHHOM YCHIIUTEIE
P TIOCTOSTHHOM BXOJTHOM HampsDKCHHH.

25. Kak MOXHO WHCHOJIb30BaTh HMHTErpaTOp B KadeCTBE TIeHeparopa
MUJI000pa3HOTO HAPSKCHUS?

26. Omnumure paboTy wuHBepTUpytomero Tpurrepa Ilmurra Ha

OIICPAIMMOHHOM YCHUJIUTCIIC.



27. Onumure paboty HeuHBepTuUpyromero tpurrepa IlImutra Ha
OTIEpallMOHHOM YCUJTUTEE.

28. B yem COCTOMT MpPEUMYIIECTBO NpUMeHEHUus auddepeHInaaTbHOTO
YCWJIMTEILHOTO Kackaja B KaueCTBe BXOJHOIo kackanga OVY.

29. UYto Takoe nuddepennmanbubiii BxogHou curnai OY.

30.  Yro Takoe cuH}pa3HbIi BXxoaHOM curHan OY.

31. Kak onpenensierca KOCC.

32. Hapucyiite mnpuMmepHble TpaduKH CTaTUYECKOW IepeIaTOuHOM
xapaktepuctuku UBbIX=f(UBX) /i1 WMHBEPTUPYIOIIETO U HEHWHBEPTUPYIOIIETO
BKJItoueHuit OY ¢ yueToMm cMelIeHUs! HyJIsl U HACBhIILEHUS YCUITUTETIS.

33. Kakoe wu3 Bxomueix comnpotuBieHuid OY (cuH(pazHOe WM
muddepeHnnanbHoe) O0bIIIe U TOYEMY.

34. B dem 3akimiouaeTcs MPEUMYIIECTBO HECKOpPpeKTHpoBaHHOTO OV
nepen aHanorndHbM OY ¢ MOJTHON BHYTPEHHENW KOPPEKIUEN.

35. UeM ompenensitorcs BEIMYMHBI PE3UCTOPOB M MX COOTHOIICHHE Ha
HeuHBepTUpyromeM Bxoae OY B nuddhepeHInansHOM BKITIOYESHUH.

36. Ilouemy  pe3ucTtop,  KOMIIGHCHUPYIOUIMI  CMeEIleHuEe  HyJ,
oOyCJIOBJIEHHOE BXOJHbIMU ToKaMu OV, He MNPUMEHSIOT B YCHIUTENSAX C
MOJIEBBIMH TPAH3UCTOPAMHU.

37. MoxHO TM B cXeMe C ABYXIOJSIPHBIM NUTaHHEeM NpuMeHuTbh OV,
npeIHa3HaYeHHBIN 711 UICTIOJIB30BAaHUS B CXEMaX C OJHOMOJSPHBIM MTUTAHUEM.

38. MoXHO M B CXeM€ C OJHOMOJISIPHBIM MUTaHUEM MpuMeHUTh OV,
npeIHa3HaYeHHbIH ISl MCIIOJIb30BAHUS B CXEMax C JABYXIOJSPHBIM MHUTAHUEM.
Ecnu MoHO, TO, IPH KaKUX OTPaHUICHHSIX.

39. VYBenuueHue CONMPOTHUBJICHUM PE3UCTOPOB B IEMSAX OOpaTHOM CBSI3U
OV yMmeHbIIIaeT Harpy3Ky yCUIUTENs U CHUXKAeT moTpebienne sHeprun. [louemy
K€ OTU COMPOTHBIICHUS HE BHIOMPAIOT OYeHb OOJbIIMMU. YUem ompenensercs
MaKCHMaJbHas BEJIMYMHA PE3UCTOpa OOpaTHOM CBSI3H.

40. [IlpuBeaute mnpumMepbl ucnojb3oBanus OY B ycTpoiicTBax,

BBIITOJHAKOIIKUX PA3JIMYHBIC MATCMATHUYCCKHUC OIICPALIHUH.



41. Kakoil xapakTep HMMEET BXOJHOE COMPOTUBIECHUE HHTErparopa B
00JIaCTH HU3KUX YaCTOT, BHICOKUX YaCTOT.

42. Ecmu Ha BXoxn OV, BKIIOYEHHOTO MO CXEME WHTErpaTropa, MmoJaacTCs
HaIpsHKEHUE CUMMETPUYHOMN MPSAMOYTOIBHOU (POpMBI (MEaHIp), TO CUTHAJ KaKOM
(dhopMBI MOKHO OKHJIaTh Ha BBIXOJIE.

43. KakoBBl TIPEUMYIIECTBA AKTUBHBIX YaCTOTHBIX (UIBTPOB TEpea
MACCUBHBIMU.

44, ]laiiTe kauecTBeHHOE cpaBHeHUE (pribTpoB barTepBopTra u beccens.

45. B uem mpeumymiectBo (uiabTpa O0Jiee BBICOKOTO TOpPSAKA I10
CpaBHEHUIO ¢ (GUIBTPOM OO0JE€e HHU3KOrO TMOPS/IKa, UMEIOIIMM Ty K€ IOJIOCY
MIPOITYCKAHMS.

46. UYem ompenensieTcss NTUHAMUYECKHUI JIMANa3oH JOrapu(pMUPYIOIIETO
npeoOpazoBaTens.

47. KaxkoBo MPEUMYIIIECTBO CXEMBI JoTapuPMUPYIOLIETo
npeoOpa3oBaressi ¢ OWUIOJISPHBIM TPAH3UCTOPOM IO CPABHEHUIO CO CXEMOM C
JTUOJIOM.

48. UYeMm o0OBsCHsAETCA HEXKEIATEIbHOCTh IPUMEHEHUS TACCUBHBIX
BEITIPSIMUTENICH HAa TUOAaX B U3MEPHUTEIIBHBIX CXEMaX.

49, B dWeM  MNpEeMMyIIECTBO  HMHBEPTUPYIOIIMX  HM3MEPHUTEIHHBIX
OJTHOTIOJTYTIEPUOTHBIX BBIIPSIMUTENEH Mepe]] HEMHBEPTUPYIOITUMHU.

50. KakoBbl mpenMyIecTBa HHTETPATHLHOTO KOMIIapaTopa 1Mo CpaBHEHUIO
co cxemoii kommnaparopa Ha OVY.

51. K kakux cnyuasx npumeHenue OY B KadecTBE KOMIapaTopa MOXKET

OBITH MTPEANOYTUTENBHO.

TunoBbie KOHTPOJIbHBbIE 32JAHUA 2

1. 3anuiure aecITUYHoe Ynuciao 30 B IBOMYHOM KOJIE.

2. 3anuimmre asoudHoe ynciao 0111010 B gecATUIHOM KOJIE.



3. VYKaxuTe ypOBHU HANPsHKEHUS] MHTETPATIbHBIX MUKPOCXEM TPUTTEPOB
cepun TTJI, npunumMaemplie 3a jgorudeckyto 1 u norudeckuit 0 mpu HaMpsKECHUU
nutanug S B.

4, CocraBbTe TaOIUIBI UCTUHHOCTH U HAPUCYWTE CXEMHOE 0003HAUCHHE
TPEXBXOJIOBBIX JIornueckux snemenToB: a) U, WJIN, U-HE u UJIU-HE; 6) 21JIU-
HE.

S. Onpenenure YUCIO BO3MOXKHBIX OMHApHBIX KoMOMHaImil tuna 0 u 1
JUTST JIOTHYECKOM (PYHKITUHM C 9UCIIOM apryMeHToB: a) N =3; 6) N = 5.

6. KakoBo BbIpakeHHE JOTUYECKOM (DYHKIMH JABYX MEpeMEHHBIX X1 u
X2, peanuzyeMoi 3eMeHToM «cTpenka [Tupcay.

7. KakoBo BbIpakeHHE JOTMYECKOW (DYHKIIMM JABYX MEpPEMEHHbIX X1 u
X2, peanuzyemont anemeHToM «tpux [leddepar.

8. YcnoBHo-Tpaduyeckoe o6o3HaueHue smemenTa UIIN.

Q. YcnoBHo-Tpaduyeckoe o6o3HaueHue seMenTa M.

10. VYcnosHo-rpaduueckoe obo3naueHue smementa HE.

11. Haueprture Tabnuily HCTUHHOCTH 35eMenTa 21JIN

12. Hauepturte TaGauIly HCTUHHOCTH JieMeHTa 21

13. Hauepture Tabnuiyy uctuaHoctu >nementa HE

14. Hauepture Tabnuiy uctuHHOCTH 11s snementoB U, M-HE, WJIN u
HE-UJIN.

15. CpaBuaute cepuu MC 4000B ¢ 74LSXX no TpeOoBaHUSM K HX
MCTOYHUKAM TTUTaHUSI.

16. Cpasuute cepuu HMC 4000B ¢ 74LSXX 1o OBICTpOJAEHCTBUIO U
ITOMEXOYCTOWYNBOCTH.

17. VYkaxure, B Kakux cIydasx Ui peau3aliil CXeMbl OOJIbIe
noaxoat ounossipusie MC, a B kakux — KMOII.

18. OOwbscuute, kak pgocturaercsi OwicTpoaeictue DCJI UC, kakue

HpO6HeMBI IIpHu 5TOM BO3HHKAIOT.



19.  Vnpocrture BBIpaKEHUE u HaYepTUTE ero Ta0IUILy

A*B + AsB.

UCTHUHHOCTH:

20. Haueptute CXEMY, COOTBETCTBYIOIIYIO JIOTUYECKOMY
s Z = A*B*C + AsB+C + A*B+C + A+B+C.

21. VYmupocture BBIpaXCHHUE, U Ha4yepTUTE HKBUBAJICHTHYIO
emy:Z = AB + AB + AB

22.  Yupocture BBIPAKEHHUE, U Ha4YepTHUTE SKBUBAJIEHTHYIO
CXeMy: Z — LAB (z" —|_ 4’.4_3 (_/ .

23. VYmupocture BBIPAJKEHHUE, U HaYepTHUTE SKBUBAJIEHTHYIO
xony: Z = As1 + Ael + Be()

24. VYupocture BbIpaXKECHHUE, U HauepTUTE HKBUBAJICHTHYIO
xemy:Z — (A T B)*(A + C)

25. Ymnpocture BbIpaXKECHHE, U HauepTUTE HKBUBAJICHTHYIO

exemy:Z = ABCD + ABCD + ABCD.

26. B uém 3akmouaercss muHuMm3anus DAJl ¢ momoripio auarpaMmMbl
Beiiua.

27. B uéM 3akmodaeTcss MUHHUMU3AIMs Hepoonpenenéunon GAJIL.

28. Kakoe ycTpoHCTBO cCieayeT HCIOIb30BaTh [JIsi PEIICHHS 3aJlayu:
npeoOpa3oBaHus JBOUYHO-IACCATUYHOTO KOJA B JECATUYHBIA ISl YIpaBJICHUS
WHUKATOPOM.

29. Kakoe ycTpoHCTBO cCieayeT HCIOIb30BaTh [JISl PEIICHHS 3aJlayu:
npeoOpa3oBaHue JCCATUIHBIX YUCEIT B JBOMYHEIC.

30. Kakoe ycTpoiCTBO cienyeT HCIOdb30BaTh A KOMMYTAllUd B
3aJIaHHOM TIOPSJIKE CHUTHAJIOB, IMOCTYMAIONIMX C HECKOJbKMX BXOJHBIX IMWH Ha

OIHY BBIXOJHYIO.



31. Kakoe ycTpOWCTBO CclleyeT HCIOJIb30BaTh ISl PACHpPENCICHUS B
TpeOyeMOl MOCIeI0BaTeIbHOCTH MO HECKOJIBKUM BBIXOJAM CUTHAJIOB C OJIHOTO
UH(GOPMAIIMOHHOTO BXO/1A.

32. CKOJbKO BBIXOJIOB y Jemudparopa MpU TpeX HHPOPMAIMOHHBIX
BXOJ1aX.

33. CkonpKO BBIXOJOB y mmdparopa MpU UYEThIpeX HHQPOPMAIIMOHHBIX
BXOJIaX.

34. Paszpaboraiite 3-pa3psaHbiii MpeoOpa3oBaTeih IBOWYHOTO KOJA B
JIECATEPUYHBIN, UCIIOJIb3Ys TOJIBKO 3neMenTsl MJIN-HE.

35. OOmbscHUTE, KaK pabOTaET MYJIBTUILIIEKCOP C IBYMs BXOJaMHU.

36. Paspaboraiite 3-BXOJOBBI MYJIBTUIUIEKCOP C BXOAOM OJIOKHPOBKHU H
JBYMsI BBIXOJJaMU — UHBEPTUPYIOIUM U HEMHBEPTUPYIOLUM.

37. Paspaboraiite 4-BXOJOBBIH MYJIBTHIUIEKCOP C HCHOIB30BAHUEM
TonbKO nemenTtoB MJIN-HE.

38. Onumwure MNpUEMBbl, HCIOJIb3YyEeMbIE JIsi TOCTPOCHUS CHUCTEM C
MIPOM3BOJIHHBIMU TAOIUIIAMU UCTHHHOCTH, UCTIOJIB3yEMbIE B CIydasx, KOTJa cxema
HAa JIOTUYECKUX 3JIEMEHTAX OKa3bIBAETCS UPE3MEPHO CIIOKHOIA.

39. OOwbsacHute, Kak paboTaeT TpUTTEp, COOPAHHBINA M3 JIBYX IJIEMEHTOB
N-HE.

40. Haueptute rpaduku W3MEHEHHH COCTOSIHMMI BXOJa W BBIXOJA,
OTKCHIBAIONINE PAOOTy CIYETHOTO TPUTTEPA.

41. OObscHHUTE, KaK COCAUHHUTH D-TpUrrepsl s  MOCTPOCHHUS
ACUHXPOHHOT'O CUETYHKA.

42. Kakoii OCHOBHOW HEJOCTATOK y AaCHHXPOHHOTO CUETYHKA?
OOBbscHUTE, KaK B CHHXPOHHOM CUETYMKE 3TOT HEJOCTATOK MPEO/I0JIEH.

43.  Onumwurte paboTy AECATUYHOIO CUETUYHKA C Bbhixogamu «1 Ha 10»

44, HagepTuTe cXeMy perucTpa CABHIa C TMOCIEI0BATEIBHBIM BXOJIOM U
napajieIbHbIM BBIXOJI0M. B cxeme ucnonbiyiite 4 Tpurrepa D-tuna. O0bscHuTe,
KakK 3Ta cxema paboTaer.

45. OOmbsacHuTe, Kak paboTaeT cueTurk J[»KOHCOHA.



46. JlaiiTe ompejeiieHUE U YCIIOBHOE M300pakeHUe AeiudpaTopa.

47. JlaiiTe ompeeieHUE U YCIIOBHOE M300pakeHHUE HudpaTopa.

48. KaxoBpl Ha3HAaYeHHE U (YHKIIMOHAIBHAS CX€Ma MYyJIbTUILIEKCOPA.

49. KakoBbl Ha3Hau€HUE U (PYHKIIMOHANIbHAS CXEMa JIEMYJIbTUILIEKCOPA.

50.  Omnpenenure nonsitue "Tpurrep'.

51. Ilepeuucnure pa3sHOBUIHOCTU ITUPPOBHIX TPUTTEPOB.

52. Ilpoananuzupyiite paboTy acMHXpoHHOro RS-Tpurrepa.

53. Kakas koMOMHAIMs BXOJHBIX CUTHAJIOB SIBJISAETCS 3aNpPELICHHON s
acUHXpOHHOTO RS-Tpurrepa.

54.  KakoBo ycnoBHoe rpaduueckoe obo3Hauenue JK-tpurrepa.

55. Kakoso ycioBHoe rpadudeckoe obo3HaueHue RS-tpurrepa.

56. Kak dynkuuonupyer JK-tpurrep npu xomounaruu J = 1, K =1 nHa
BXOJIC.

57. Mznoxurte ocobeHHOCTH paboThl yHUBEpcanbHOoro JK-Tpurrepa.

58.  UTto 03HauaeT AMHAMHUYECKOE YIIPaBICHUE TPUTTEPAMHU

59. Uem orauyaeTcs AWHAMHUYECKOE YIMpaBICHHE TPUITEpaMH OT
CTaTUYECKOTO YIIPABICHUS.

60. B kaxoM Buae GUKCHPYETCS B CUSTUYMKE YHCIIO MOCTYMUBIIUX HA €TO
BXOJT UMITYJIbCOB.

61. VYkaxwure, uemy paBeH Moayidb M mepecuera JBOMYHOTO N-
pa3psITHOTO CUETYHKA.

62. VYikaxure HEOOXOAMMOE YHCIO BBIXOAOB JIBOWYHOI'O CUETUYMKA I
BBIJIJAYM PE3YJIbTATOB CUETA 28 UMITYJIbCOB.

63. CKOJBKO TPUTTEPOB JOKEH UMETh TBOMYHO-KOIUPOBAHHBIA CUCTUUK
¢ koadurnmentom nepecuera M = 8.

64. IloscHure npuHLUN (PYHKUMOHUPOBAHUS TPEXPA3PSIHOIO CUETUMKA
HUMITYJIBCOB.

65. IIpuBemute cxemy JECATUYHOTO CUETUYMKA UMITYJIHCOB.

66. IlpuBenute CTPYKTYpPHYIO CXEMY MapajuieIbHOTO PETUCTpA.

67. IlpuBenurte CTPYKTYPHYIO CXEMY CABUTAIOIIETO PETUCTPA.



68. Omnummure padoty 8-pazpsiaHoro napamienabHoro ALTL.

69. Uro sBisETCSI OCHOBHBIM JOCTOMHCTBOM HapaiensHoro ALIT?

70. OO®bscHUTE IIPUHLIATL WCIIOJIb30BaHUs IIOCJIEN0BATENBHOTO
npuommkenus B AL

71.  Omnwummurte pabdoty L{Alla ¢ maTpuneit R-2R.

72. CKOJBKO HYXHO KOMIIApaTOPOB IJsi MapajuIeNbHOTO 6-pa3psiIHOTO

AITIL

Kpurtepuu olleHKH BBINOJHEHNSI KOHTPOJLHOIO 3aaanus 1, 2

100 6GamioB BBICTABIAETCS CTYJIEHTY, €CJIM NPaBUIBHO BBINOJHEHO 4
3aJlaHHsI B BapUAHTE.

75 0aIOB BBICTABIISIETCS CTYJIEHTY, €CJIM IPaBUIIBHO BBIMOJIHEHO 3 3aJaHus
B BApUAHTE.

50 6anI0B BBICTABISAETCS CTYJAEHTY, €CJIM MPAaBUIIBHO BBIIOJIHEHO 2 3aJaHUs
B BApUAHTE.

25 GaoB BBICTABIIAETCS CTY/ACHTY, €CJIM MIPaBUIIBHO BBINIOJHEHO 1 3a1aHue
B BapUaHTE.

0 GayI0B BBICTABIAETCS CTYACHTY, €CJIM HU OJHO 33JaHUE HE BBIIIOJIHEHO

IIPaBUJIBHO.



