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1. Henu u 321241 0CBOCHUA IMCUMILIAHBI (MOTYJIs1)

Heasb n3yvyenusi nucuunanabl «L{npposeie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI B KOHCT-
pykuusax 9C» - 0OCBOEHHE CTyJEHTaMH KOHLENTYalIbHBIX OCHOB, COBPEMEHHBIX MOJXOJ0B U Me-
TOAMK MCTIOJIB30BaHUS U(PPOBBIX YCTPOHCTB 1 Mukpomnpoueccopos (LY u MII) B anexkrpoHHOIMA
anmnaparype; (GopMHUpOBaHHME NPEACTABICHUNH O COBPEMEHHBIX MPOTPAMMHBIX M aNMapaTHBIX
KOMITIEKCaX, CIIOCOOHBIX aBTOMATH3MPOBATH MPOLEAYPHI peanu3aui (YHKIUNA TPH alIropHUT-
MHUYECKOM, (PYHKIIMOHAIBHO-CTPYKTYPHOM, JIOTMYECKOM M CXEMHOM IPOEKTHPOBAHUM MUKPO-
IIPOLIECCOPHBIX CUCTEM;

3aga4yu M3yYeHHUs TUCHUIINHBI:

- 1aTh HH(OPMAIHIO 00 OCHOBHBIX PEUICHUSX, HCIOIB3yEMbIX B COBPEMEHHBIX CHCTEMaX
pa3paboTku 1 poBbiXx U MII ycTpoHCTB pa3nuyHON Ha3HAYCHHUS,

- TIO3HAKOMMTbH CTYACHTOB C MPHUHLIMIIAMUA paOOThl, XapaKTEpUCTUKAMU U MapaMeTpaMu
Y u MII 1 uX KOMIIOHEHTOB;

- MO3HAKOMUTH CTYJEHTOB C COBPEMEHHBIMU METOJIAMH AaHAJIU3a U ONPEIEICHUS OCHOB-
HBIX XapakTepuCcTUK U napamerpos LY u MII;

- HayyuTh npuMeHATs MeTonasl LY u MII mis pemenus nHKEHEPHBIX 3a7a4 [IPU CO3/a-
HHUM YCTPOUCTB JEKTPOHUKU U PYHKLMOHAIBbHBIX y3510B BT;

- J1aTh HaBBIKM OLIEHKU 00JacTel MpUMEHEHU U peKuMoB 3kciutyatauuu LY u MIL

W3ydeHnue TUCHMIUIMHBI HAlIPABJIEHO Ha MOJATOTOBKY CIIELUAUCTOB, CIIOCOOHBIX pellaTh
po0JIeMbl, BOSHUKAIOIIME MTPU SKCILTyaTalluy U3IEIUN AIEKTPOHHON TEXHUKU C yueToM obJiac-
TH, TUIIOB U 3a/1a4 MPO(eCCHOHATBHON JAEATEIbHOCTH B COOTBETCTBUHU C MPO(ECCHOHANTBHBIMU
CTaHJapTAMMU:

—  06.005 «CrenuamucT MO JKCIUTyaTallMk PaJHOdJIEKTPOHHBIX CPEICTB (HMHXKEHEP-

AJIEKTPOHUK)», YTBEPKACHHBIH NpUKa3oM MuHHUCTEpPCTBA TPYAa U COLUAIBHON 3a-
uuThl Poccuiickoit @enepanuu ot 31 utons 2019 roga N 540H (3apeructpupoBaH B
Muntocte PO 28 aBrycra 2019 roga, peructpaunonusiii N 55756).

- 40.058 «MHxeHep - TEXHOJOT MO MPOU3BOJACTBY U3JAEIUA MUKPOIIEKTPOHUKUY, YT-
BEPKJICHHBIN ITpUKa3oM MUHHCTEPCTBA TPyJa U COLMAIBHOU 3aluThl Poccuiickon
@enepatu ot 03.07.2019 1. Ne 480H (3apeructpupoBan Munioctom Poccun
29.07.2019 r. Ne 55439).

2. MecTto aucuuniannsl (MoayJas) B ctpykrype OIIOII BO

Juctumnuna «{udpoBbie ycTpolicTBa U MUKPOIPOIIECCOPBI» OTHOCUTCS K BapUAaTUBHOMN
YaCTH JHUCHHUIUIMH y4eOHOro IiaHa 1mo HampasiieHuio moarotroBku BO 03.03.03 Pagunodusuka
npoduis: «KoMibproTepHas 3MeKTpOHUKA U WH(GOPMALIMOHHBIE TEXHOIOTUN

Nzyuenne nuctmmnmabl «L{ndpoBsie ycTpoiicTBa 1 MUKPOTIPOLIECCOPBD) OMHpAETCs Ha
3HAHMS, YMEHUSA U KOMIIETEHIIUH, IPHOOPETEHHBIE U CPOPMHUPOBAHHBIC B pE3yIbTaTe U3yUeHUs
Moyt « Pu3rKay U TUCIHILIHHBI « THPOpMalnOHHBIE TEXHOIOTHI.

[Ipn ocBOeHMM TUCHUIUIMHBI OOYYArOMIMKUCA CMOXET YaCTUYHO MPOJAEMOHCTPUPOBATH
crnenyromme 00600meHHbIe TpyaoBbie GyHKINN (OTD):

— DkecmiyatauMs pPaauodIeKTPOHHON amnmapatypbl (MpoQecCHOHANbHBIA CTaHAapT
06.005 «CpoenuamucT MO 3KCIUIyaTallUM pPaJUO3JIEKTPOHHBIX CpPEACTB (HMHXKEHEp-
3JICKTPOHHMK)», Ko1l B, ypoBeHb kBanmudukanuu -5);

— Pa3padoTka eIMHUYHBIX TEXHOJOTHYECKUX MPOIECCOB M PEeKOMEHIAlUi M0 ycTpa-
HEHHI0 M NpeAyNnpexIeHuI0 Opaka B NMPOU3BOACTBE H3JeJHil MHUKPOJIEKTPOHMKH
(mpoteccronansubiii cTangapt 40.058 «MHxeHep - TEXHOJIOT MO MPOU3BOACTBY M3/EIHN
MUKPODJIEKTPOHHUKI», KO B, ypoBeHb KBamMpuKaym -6).

3. TpeOoBaHuUs K pe3yJIbTATAM OCBOEHHS COEPKAHUSA TUCHMILTHHBI

IIponiecc m3yueHust AUCLMUIUIMHBI HampaBieH Ha (OopMHpOBaHHE 00LIENpodeccuoHa b-
Hoil kommereHiuu (IIK-1): CnocobeH camMoCTOATENbHO MPOBOAUTH SKCIEPUMEHTAIbHBIE HC-
CJIEZIOBAHUS U UCTOJIb30BAThb— OCHOBHBIE TPUEMbI 00paOOTKH U NPEACTABICHUS NOTYYEHHBIX



nanHbiX. Koael 1 HaMuMeHoBaHUSI MHAMKATOPOB nocTixkeHus: komrerenuuu: [1K-1.2.ITpoBogut
BBIOODP HAMTYHYIIIEro Croco0a MPOBEICHUN IKCIIEPUMEHTATbHBIX— UCCIICIOBAHUM.
B pesynbrare m3yuenus muctumuinHel (Moayis) «Ludpossie ycTpoiicTBa 1 MUKpPOMPO-

IIECCOPB» CTYJIEHTHI IOJDKH
3HaTh:

bI.

OCHOBBI CXEMOTEXHHUKHU M 3JEMEHTHYIO0 0a3y W HU(POBBIX 3JIEKTPOHHBIX YCTPOWCTB, a
TaKXe apXUTEKTYpy, YCIOBUS M CIIOCOOBI MCIIOJIb30BAaHUSI MUKPOIIPOLIECCOPOB U MUKPOIIPOLIEC-

COPHBIX CHCTEM;
YMeTh:

HCIIOJIB30BAaTh CTAHAAPTHBIC IMAKCEThI NPHUKIAAHBIX IIpOorpaMM g PEIICHHUA IPaKTH4C-

CKHUX 3ajad;

IIPUMEHATHh KOMIIBIOTEPHBIE CUCTEMBI U MAKEThI MPUKIAIHBIX IPOTPaMM ISl IPOEKTUPO-
BaHUS U UCCIIEIOBAHNS PAIUOTEXHUYECKUX YCTPOICTB;
MPUMEHATDH IEUCTBYIONINE CTAHIAPThI, MOJOKEHUS U HHCTPYKIIUHU MO0 O(POPMIIEHHUIO TEX-

HUYECKOM JOKYMEHTALUH.
Baaners:

METOJAaMH pacyeTa TUIIOBBIX aHAJIOTOBBIX U IIM(PPOBBIX YCTPOMCTB;
METOAAMH MOCTPOCHUS PATUOTEXHUYECKUX YCTPOMCTB HA OCHOBE MHMKPOIIPOLIECCOPOB U
MHUKPOIIPOLIECCOPHBIX CUCTEM.

4. ConeprkaHue M CTPYKTYpPa JTUCUMILIIMHBI (MOXYJIs1)

Copep:xkanue AucUUIUIMHBI. B Tabnmume | mpuBOAMTCS copepikaHUE TUCLUIUIMHBL,
CTPYKTYPHUPOBAHHOE IO pa3jiesiaM, C YKa3aHMEM IO KaXJOMy pazziesy (GopMbl TEKYLIEro KOH-
Tpouis: 3amuTa jaboparopHoii padotsl (JIP), komnoksuym (K), Tectuposanue (T).

Tabauna 1
Ko xon-
TPOJIN-
Ne HaumenoBanmue pyewoii | ®opwa
paz- pasaena Coaepixanue pasagena KOMIIe- |TeKyllIero
Aesia TeHUHMH |KOHTPOJIS]
(mu ee
YACTH)
1 2 3 4 5
1. |OcHoBBI anreOps! J10-OCHOBHBIE aKCHOMBI, TEOpEeMbl B ToKaecTBa anreo-I1K-1 K, T, JIP
FMKA U TEOPUM Iepe-pbl JIOTUKH, IPUHIUI JBOMCTBEHHOCTH. Onepanus
KJIFOYATEJIbHBIX CyMMa IO MOJYJIO JBa U ee cBoicTBa. OOmacth
byHKIMH orpeneneHuss ¢GyHkuuid. TaOGnuibl HCTUHHOCTH.
[loMHOCTBIO M HE TOJHOCTBIO OIPEACIICHHBIE
¢ynkuuu. [lonHocThIO HeompeeneHHas (yHKIHUS.
KOHBIOHKTHBHBI W JIU3BbIOHKTUBHBIE TepMbl. Mu-
HUMH3AIMA TepeKIoyaTeabHbIX  QyHKuui. Or-
peneneane MJIHO®, MKH® u MH® B 6a3ucax
- HE u UJIM-HE.
2. |ACMHXPOHHBIE TPHI-ACMHXPOHHbIE NOTEHIUAILHBIE TPUITEPBI TUMA R-[TK-] K, T, JIP
rephl S, nx cuHTe3 M a”aiau3. TaOJIUYHBII METOJ OTHI-
ckaHus QYHKIMN BO30YXKICHHS. ACHHXPOHHBIE T10-
TEHLMAJIbHbIE TpUITepsl TUNOB D-L u D-L-R ¢
[MPUOPUTETOM BXOJOB L wiv R u ux cuHte3. Tpur-
repbl OpJa.
3.  |Cunxponnsie Tpurre-Cunxponsslie Tpurrepsl TunoB D, D/R, D/R-S, J-K [IK-1|K, T, JIP




3

pbI

u 7 CIOBECHOE ONHMCAaHUE 3aKOHOB (YHKIHO-
HUPOBAHMA M TaOJIIMYHOE 3a/aHue MX (QYHKIMH Tie-
€x0/10B. PYHKIMHU BO30YKICHUS TPUITEPOB.

CrangapTHble HWHTE-
rpanbhbie cxembl (MC)
TTJI u KMOII cepwii:
JlpaiiBepsl U Ipue-
MOIIEPENATUNKHN C OT
KPbITbIM ~ KOJUIEKTOP-
HBIM  BBIXOJOM U
TpeMs COCTOSIHUSIMU
BbIXOma. bydepHpie pe-
CUCTPBl C TpPEMSl CO-
CTOSTHUSIMU BBIXOJ1a

CxeMbl 0a30BBIX JIEMEHTOB HHTETPAJBbHBIX CXEM,
BbINOIHAEMBIX 10 pa3ianuHbiM TTJI u KMOII tex-
HojorusiM. Cratuyeckue M JUHAMUYECKHE Iapa-
METpPbI HHTETPAJIBHBIX CXEM.

ITK-1

K, T, JIP

MuHuMH3anusa JIOTU-
YECKUX byHKIH.
Kapts! KapHo.

MuHuMuzanust OyneBbIX (YHKIHA € MOMOIIBIO
kapT Kapao (3-6 mepeMeHHBIX)

IK-1

K, T, JIP

KoMmOuHamoHHbIe
[IU(PPOBBIE CXEMBI

Hasnauenue aemmdpaTopoB U JeMyJIbTHILIEK- CO-
POB M MX KacKagupoBaHuE. MyJIbTUIUIEKCOPBI U
MYJIBTUIIEKCOPBI- JIEMYJIbTUIIIIEKCOPbl MynbTuI-
JIEKCOPBl CO CTPOOU- POBAaHUEM M TPEMs COCTOS-
HUSIMU BBIXOJIA.

[1K-1

K, T, JIP

[{udpoBbie KOMMapa-
TOPBI U CXEMBI CpPaB-
HCHHUS YHCET

[{udpoBbie KOMIApaTOPbl U CXEMbl CPAaBHEHHS YH-
ces. AIpecHble KoMIapaTophl.

[1K-1

K, T, JIP

J{BomuHbIE ©  JBO-
MYHO-IE€CATUIHBIE
CUETYUKH.

/IBOVIUHBIE " JIBOMYHO-IECATUYHBIE CUETUVKIA.
ACVHXPOHHBIE VIMITYJIbCHBIe cdeTumKu. CuH-
XPOHHBIe cueTurKy. PeBepcrBHBIE IBOMYHBIE
VI JIBOYHO- JeCITUYIHBIE CUeTUMKI

[1K-1

K, T, JIP

[[pumepsl NPUMEHEHMS
MHTETPAIBHBIX  CXEM
py  [POEKTHPOBAHUH
U(POBBIX YCTPOHCTB

[IporpamMmMupoBaHue MOZYJIA IepecyeTa JBONYHBIX
U JIBOMYHO-JECATUYHBIX CYeTYUKOB. IIporpam-
MUPOBAHHE MOIYJIA IIepecueTa C IOMOIIBIO aCHH-
XPOHHOM M CUHXPOHHOW MapaJuIeIbHOU 3arpy3KH.

[IK-1

K, T, JIP

10.

[{udpo- aHamororwie
npeoOpa3oBaTeNy.
AHanoro- uuppoBbIe
npeoOpa3oBaTesn

[{udpo-ananorossie mpeodOpazoBaTeN, CTPYKTYpa,
napameTpsl. PesuctuBHas marpuna R-2R. Anano-
ro-undpoBbie MpeodpazoBaTei. AHAIOTO- UPPO-
Bble MpeoOpazoBaTeny, kiaccudpuxanus. [lapan-
nenbHble AL KonBeliepusaius BbIOOpOK.

ITK-1

K, T, JIP

11.

ApXUTEKTypa
MukpoOBM

OOmast cTpykrypHas cxema. lllunel anpeca, naH-
HbIX M ynpasieHus. [lamars u BY. Onepannsl.
EaMHHLIBI U3MEPEHNUS NaMSTH.

[1K-1

K, T, JIP

12.

ApXUTEKTypa OJIHO-
KPUCTAJIbHBIX MUK~
[pOIIpOIIECCOPOB

Crpykrypnas cxema MII. Peructpsr o6miero Ha-
3HAUYCHMsI, YKa3aTeIbHbIC, NHJIEKCHbIEC, CETMEHTHBIC
peructpsl. AJIY. Peructp dnaros. Ouepenp Ko-
MaH. D¢ deKkTUBHBIC U PrU3nUecKue aapeca.
MynbTUIUIEKCHAS IIIMHA aJpeca-qaHHbIX. Y TIpaBie-
HUE [TaMAThIO0 U BHEIIHUMHU yCTpPOKCTBaMHu. Jleck-
puntopel. Opranuzanus creka. Haznauenue curna-
JI0B TOTOBHOCTH, 3aIlpoca IpephIBaHUM U 3a1ipoca
npsiMoro joctyna K mamsty. [1luna MultiBus

[1K-1

K, T, JIP

13.

ITK-1

ApXHUTEKTYypa OIHO-

CrpykTypHas cxema MUKpokoHTposuiepa. Haznau-

K, T, JIP




1 2 3 4 5
KPUCTAJIBHBIX MHUKPO-|GHUE €T0 OCHOBHBIX y3JI0B. BHYTpeHHsIs1 MaMATh 1
KOHTPOJJIEPOB taiimep. Opranuzaius BBOJa-BbIBOJA.
14. |Pa3pabotka npor-Pa3zpaboTka nmporpaMmHoro obecnedenust mukpo- [[1K-1 K, T, JIP
paMMHOro obecneue-KoHTpossIepoB. [IporpaMmbl TeCTHPOBaHUS U UHU-
HUS MHKPOKOHTPOJI-IHAIU3ALUN MUKPOKOHTPOJLIEPOB. IIporpammel
J1EpoB YIIPABJICHUS] BBOJOM-BBIBOJOM.
15. |Cratnueckue onepa-CTaTuyeckue onepaTuBHble 3annoMuHaomue ycr-  [[IK-1 K, T, JIP
TuBHBIC  3amoMuHa-poiicTBa (O3VY). Cratnueckue M TMHAMHYECKUE
romue  ycrpoiictsa.O3Y. dunamuueckue napamerpsl O3Y. AnpecHele
[locTostnabie  3amo-jnemmdparopsl st cenekiuu bBUC O3Y. ITocro-
MUHAIOLIUE yCTpPOM-iHHBIE 3anoMuHaroue ycrpoiictsa (EPROM).
ctBa. Omm- namsate. |[Ipuaun padoter EP ROM. Jlnnamuveckue napa-
MeTpel EPROM. Haznauenue, npuniun paboTel 1
pUMEHEHHE (IIALI-NaMSITH.
16. Metonpl Knaccuukaius perucTpoB MaMsaTH U METOZOB [1K-1 K, T, JIP
BBO/Ia-BBIBOZA BBOJIa-BbIBOZA. PernucTpel BBOJa, BBIBOAA, BBOJA-
BBIBOJIa U TIEPEKJII0OUAEMBbIE C BBOJIA Ha BBIBOJ. Pe-
rUCTPbI ¢ OOPATHBIM YTEHHEM. PEerucTpel JaHHBIX,
YIPaBJIEHUS U COCTOSIHUS.. Peanusanus npuopu-
TETHOI'O 0OCITYKUBaHHS BHEIIHUX yCTPOMCTB I10
[IpepbIBaHHI0. BBOA-BBIBOI IO MPSAMOMY AOCTYITY K
namsaTy. HasHaueHne BBOAA-BBIBO/A IO IPSIMOMY
OCTYIy K mamMsTH. AnmnapatHoe o0ecrieueHre BBO-
1a-BBIBOJIA IO NMPSIMOMY JOCTYITY K IaMSTH.
17. [HUurepdeiicusie BUC [Iporpammupyemsiii mapaiienbHbiii  uHTEepdeiic. I[1K-1 K, T, JIP
CTpyKkTypHasi cxeMa, CUTHaJbl U PEKUMBI pabOThI
napasensHoro uHrepgderica. IlporpamMmmupoBanue
pexuMoB paboTsl. Onepanuy BBOAA-BBIBOAA U IIPO-
rpaMMHpOBAaHUE PEXUMOB paboThl. IloakmoueHue
K KOHTPOJUIEPY MOCTOSHHOTO 3alIOMUHAIOIIETO YCT-
policTBa 3HAKOTE€HEPATOPA U 3HAKOCUHTE3UPYIOIHUX|
WH/IMKATOPOB. YIpaBJI€HHE BBIBOAOM HH(OP-
Manuyi. UTeHue COCTOsHMM c4eT4yukoB. [Iporpam-
MHUPYEMbId KOHTPOJUIEp TpephiBa HUW. 3aJaHue
CTaTyca ypoBHEW MpUopuTeTa. YIpBICHUE paboTOM
KOHTPOJIJIEpa MPEPHIBAHUI. .
CTpyKTypa AMCHHMIIMHBI
Tabmumna 2
OO0m1as TpyJ0EMKOCTh AUCIUIUIMHBI cocTaBisaeT 3 3adueTHble equHuIn (108 vaca)
Br paGoTs! Tpy10eMKOCTB, 4achl
5 cemecTp Bcero
OO01mas TpyJ0eMKOCTh (B Yacax) 180 180
KonrakTHas pabora: 60 60
Jlexumu (JI) 30 30
[TpakTuueckue 3anstus (I113) - -
Cemunapckue 3anstus (C3) - -
JlaGopatopusie padotsl (JIP) 30 30
CamocrosiTensHas paboTa, B TOM YHCIIe KOHTaKTHas pabo- 39 39
Ta!




Kypconas pabota (KP) / Kypcosoii npoekt (KII) - -

PacuetHo-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -

Dcce (D) - -
CaMOCTOSITEIbHOE U3YyUYEHUE Pa3JIeNIOB 39 39

KonTposbHas padora (K) - -

[ToaroToBKa U MPOXOXKACHUE MPOMEKYTOUHON aTTECTAINH 9 9

Bua npomMeXyTOYHOM aTTecTalluu 3a4eT 3a4eT

JleKInoHHBIE 3aHATHSA
Tabmnuua 3

0 Tema

OCHOBBI aIreOpsbl JIOTHKU U TEOPUH MEPEKIII0YATEIbHbIX (YHKIHMH.

ACHHXPOHHBIE TPUTTEPHI

CHHXPOHHBIE TPUITEPHI

B =2

Crannaptabie nHTerpanbHbie cxeMbl (MC) TTJI u KMOII cepwuii: [paiiBeps! u
IMPUCMOIICPCAATINKH C OTKPBITBIM KOJJICKTOPHBIM BbIXOAOM U TPEMS COCTOAHUAMMA BbIXOAA.
bydepHble perucTphl ¢ TpeMsl COCTOSHUSMHU BbIXOAA

Munumusanus sorndyeckux pynkiuii. Kaprel Kapho.

KoMOuHaImonHelie nu@poBbie CXEMbI

L poBbie KOMITAPATOPHI H CXEMBI CPABHEHUS YHCEl

A

I[BOI/I‘-IHbIe 1 IBOMYHO-ACCATHUYHBIC CYCTUHMKU. PeBepCI/IBHHe JBOWYHBIC 1 ABOHUYHO-
JACCATHYHBIC CHCTUYHUKU

9. [[Ipumepsl MpUMEHEHHS HHTETPATIbHBIX CXEM IPHU MPOESKTUPOBAHUH ITU(PPOBBIX YCTPOUCTB

10 [[ludpo-ananorossie mpeodpaszoBarenu. AHanoro-nu@poBeie mpeodpa3zoBaTeIn

11 |Apxurexktypa MukpoOBM

12 |ApxUTEKTypa OJHOKPUCTAIBHBIX MUKPOIPOLIECCOPOB

13 |ApXuTeKTypa OJJHOKPUCTAIbHBIX MUKPOKOHTPOJIJIEPOB

14 [Pa3paboTka nporpaMMHOro o0ecredeHnss MUKPOKOHTPOJIIEPOB

15 |Cratuueckue omnepaTuBHBbIE 3alOMHUHAIONIME ycTpolcTBa. llocTossHHBIE 3amoMHHArOUIUE
ycTpoiicTBa. DidII-NTaMsITh.

16 [Metonanl BBOIa-BBIBOIA

17 UuTepodeiicapie BUC

HGKHI/IOHHLIG 3aHATHUA OPOBOIAATCA C HCIIOJIB30BAHUEM KOMIIBIOTCPHBIX HpGSCHTaHI/II\/'I B
AYJUTOPHAX, OCHAICHHBIX BUACOIIPOCKTOPOM.

IIpakTnyeckne 3aHATHA (CEMHUHAPBI) HE NIPEYyCMOTPEHBI

Tabmuna 5
Ne Tema
1  [MccrnenoBanue JOrHYecKuX GyHKIUN
4  MonenupoBaHUE TPUTTEPOB.
3 |HccrnemoBaHue CTATUYECKUX M JUHAMUYECKUX XapaKTEPUCTUK

TTJI - ~UHTErpAJIbHBIX CXEM.

Kapts! KapHo u ntunarpammel Beliua

MoenupoBaHie KOMOMHAIIMOHHBIX HU(PPOBBIX CXEM
MoienrpoBaHie KOMIIAPATOPOB

VccienoBanue paboThl cymMmmaropa

MoenupoBaHHUe reHepaTopa Koaa

R[N | N |




JIaGopaTOpHBIii MPAKTUKYM SIBJISIETCS BaXKHBIM 3JIEMEHTOM OOy4eHUs, T.K. IPUBHUBAET Ha-
BBIKM CaMOCTOSITEJIbHONM pabOThl HAa PAa3IMYHOM JIabopaTopHOM O0OpyIOBaHWU. BeimonmHeHue
nabopatopHoil paboTsl mpeaycMoTpeHo B mporpammHoM makTe ElectronicsWorkbench, mo3so-
JSFOIEH M3ydaTh pabOTy AJIEKTPOHHBIX CXEM M MPHOOpETaTh HABBIKM HAJAIKU DJIEKTPOHHBIX
cpencts. B xone npoBeneHus 1ab0paTOPHBIX 3aHATUN MO AUCLUILIMHE CTYIEHTHI MOJy4aroT Ha-
BBIKM UMHTAILMU PE3YyJIbTaTOB M3MEPEHUH, MOJECIMPOBAHMS IPOIECCOB B MPOTPAMMHON cpejie
Electronics Workbench, a taxke HaBbIkM MaTeMaTH4ecKO 0OpaOOTKH MONTYYEHHBIX PE3yNbTa-
ToB uMmuTanud. CTyIEHT JIOJDKEH COCTABUTh OTYET O BBIMIOJIHCHHOUN padoTe, coaepKaliuid JaH-
HbIE O LIEJM U pe3yibTaTax paboThl: HCXOJHYIO CXEMY, TaOJUIbl HCTUHHOCTH aHAJIU3UPYEMbIX
cxeM. [Ipu crmade oryera CTYJCHT JOJDKEH IMOKa3aTh MOHUMAHHUE CYITHOCTH (PU3MYECKHX SIBIIE-
HUI B MCCIIEIOBaHHBIX MaTepHajax, OObSCHUTH NOJIYYEHHbIE PE3yibTaThl U CeNaTh BHIBOJBI B
OTYeTe JOJDKHBI IMETHCS ITMCEMEHHBIE OTBETHI Ha BOIIPOCHI K 331a4aM.

CamocTosiTe/IbHOE H3YUYeHHe Pa3/iesIoB AU CHUIIIMHBI
Tabnuua 6

Ne ‘ Bonpockl, BBIHOCHMBIE HA CAMOCTOSITEJIBHOE H3YUEHUE

1 [[pyHIIMIT JBOMCTBEHHOCTH MW 3aKOH JBOMCTBEHHOCTU. Te€OpeMbl pa3OKEHUS U

coricTBa. CoBepuIeHHbIE HOpMaJIbHBIE ()OPMBI IPEACTABICHHUS (DYHKIIHH.

CBA3aHHBIC C HHMH TOXICCTBA. HepBI/I‘{HbIe TCPMbI, MUHTCPMBI, MAKCTCPMbl U HX

2 |Ckobounbie ¢opmbl (GYyHKIMH, MOpsAnok ¢(yHKIMA ¥ kKomMOMHarmoHHBIX cxeMm (KC).
Mopemu norudeckux annemeHToB (JID). Ilepexoansie mporecchl B KC. Coctszanus JIO.
Cunre3 KC, ¢cBOOOIHBIX OT COCTA3aHMIA.

3 Jlnarpammbl Beitua. MuHUMH3a1Ms HEMOIHOCTBIO ONpeieieHHbIX pyHKIn. CoBMecTHAs

MUHUMH3AIMS HECKOJIBKUX (PYHKITHH.

4  [Tpurrepsr IImurra TTJI m KMOII cepuii. Ilpumenenus tpurrepos Ilmwurra. WUC

NCpC3allyCKOM U CXCMbI HA UX OCHOBC.

MyJIbTUBUOPATOPOB U HMX NpUMEHEHHs. MynbTUBHOpaTOpel 0€3 Tmepe3amycka W ¢

5 KackagupoBaHue CUETYMKOB C OpraHM3alMeil MOCIEAOBATEIbHOITO W LAPAIIIEIBHOTO

[IEPEHOCOB.

6  |MynbTUIUIEKCOPBI M AeMyibTUIIeKcopbl.  CymMmaTopsl M TOJIYCyMMAaTOpBI.

CUCTUHNKHU

KaCKaI[I/IpOBaHI/Ie CHCTYHUKOB C OpFaHHSaHHCﬁ MOCJICAOBATCIIBHOTO W MapaJlJICIIbHOI'O
TIICPCHOCOB. PeBepCI/IBHLIe JABOHUYHBIC U ABOWYHO-ACCATHYHBIC CUCTUYHKU. PeBepCI/IBHHe

7  [lIlporpaMMupoBaHMe MOZYJs Iepecdyera ¢ IMOMOUIbI0 cOpoca B HYJEBOE COCTOSHHE.
[TpoexTHpOBaHKE ACTUTEICH YACTOTHI C TIEPEKITIOUAEMBIM KO (DUITHECHTOM JIeTICHHS.

8  |u¢poBbie cuHTE3aTOpPbl YacToT. MarpuuHble MHM(PATOpbl KIaBHATYphl. 3HAKOIe-

YIPaBIIEHUEM.

9  [[IporpaMmMupyemMble KOHTPOJUIEPBI HNPSIMOIO AOCTyNa K namsaTu. CTpyKTypHas cXeMa u
Ha3HayeHWe CUrHaioB. [IporpamMmupoBaHue KOHTpoOJUIepa MPSIMOrO JOCTyNa K IaMATH.

K ITaMsTH. Knaccn(bHKaum[ MOCJICAO0BATCIIBHBIX KaHAJIOB CBA3U, IMPUHIHUII aCI/IHXpOHHBﬁ

naHHbIX. CUTHAJBI yIPaBIECHUS MOJAEMOM. YTpPaBICHHE JaHHBIMH U peXUMaMu pabOThI
CBsI3HOTO MHTEpdeiica. ACHHXPOHHBIA U CHHXPOHHBIA PEXUMBI pabOTHI.

HEpaTopbl W HHAUKaTOpHble YycrpoiictBa. WC ympaBieHuss 7-CerMEHTHBIMH U
MaTpUYHBIMM ~MHAMKaTOpamu. IIpoexkTnpoBaHMe WHAMKATOPOB C JIWHAMUYECKUM

3anaHue cTaTyca ypoBHeEH npuopureTa. Pexumbl paboThl KOHTPOJUIEpA MPSIMOT0 A0CTYIA

repcaaun AOaHHBIX, CKOPOCTH IIE€pc€Aavu MAAaHHBIX, MNPUHOUII ACHUHXPOHHOI'O IIpUCMa

MeToanyeckue peKOMeHIALMH [0 CAMOCTOAITEJIbHOI padoTe CTY/IeHTOB



Lenbio caMOCTOATENBHOM pabOTHI CTY/ICHTOB SIBJISCTCS OBJIaJieHHE (yHIaMEHTAIbHBIMA
3HAHUSMH, TPOPECCUOHATHPHBIMA YMEHUSMHU M HABBIKAMU JIEATEIHHOCTH MO MPOQUIIO, OMBITOM
TBOPYECKOH, MCCIIEIOBATENBCKOM NesiTenbHOCTH. CaMocTosiTenbHast paboTa CTYJJEHTOB CIIOCO0-
CTBYET Pa3BUTUIO CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAHHOCTH, TBOPYECKOTO
M0/IX0/1a K PEHICHUI0 IPpo0JIeM yueOHOTO U TPOPECCHOHATHLHOTO YPOBHSI.

3amauamu CPC sBISAIOTCS: CUCTEMATH3aLUs U 3aKPEIJICHUE MTOTYYEHHBIX TEOPETHUECKUX
3HAaHUH W MPAaKTUYECKUX YMEHHU CTYACHTOB; YTIIyOJICHHE M pacIIUpeHUe TEOPETHYECKUX 3Ha-
HUll; (GopMHUpOBaHHE YMEHUN HCIONIB30BAaTh HOPMATHUBHYIO, CIPABOYHYIO JOKYMEHTAIUIO U
CHENHATBHYIO JIUTEPATYpPy; Pa3BUTHE TO3HABATEILHBIX CHOCOOHOCTEH M aKTUBHOCTH CTY/CH-
TOB: TBOPUYECKOM WHUIIMATHBBI, CAMOCTOSITEIIbBHOCTH, OTBETCTBEHHOCTH U OPTraHW30BAHHOCTH;
(GopMHUpPOBaHNE CAMOCTOSITEILHOCTH MBILUIEHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO, CaMOCOBEp-
HICHCTBOBAHUIO U CaMOpEaIU3allMK; Pa3BUTHE HCCIEAOBATEIbCKUX YMEHHUM; HCIIOJIb30BaHUE
MaTepuasa, COOpaHHOTO U MOJIYYEHHOI'O B XOJ€ CaMOCTOSITENIbHBIX 3aHATHI Ha MPAKTUUECKUX U
71a00PaTOPHBIX 3aHATUAX, 115 3PPEKTUBHOM MOATOTOBKH K SK3aMEHY.

MeTtoanka OopraHU3alld CaMOCTOSITEIFHOW pabOThI CTYJIEHTOB 3aBHCHT OT CTPYKTYPHI,
Xapaktepa U 0coOeHHOCTE! M3y4aeMOW AMCHIUIUIMHBI, 00beMa YacoB HA €€ U3y4eHue, BUa 3a-
JAHU 171 CaMOCTOSATENbHON pabOThl CTYI€HTOB, MHAWBUIyaJIbHBIX Kau€CTB CTYAEHTOB U yCIIO-
BU yueOHOH AESITeTbHOCTH.

[Ipouecc opranuzanuy caMoCTOSTENbHON paboThl CTYIEHTOB BKIIIOUAET B ce0s Cledylo-
[IMe ATambl: MOJATOTOBUTENBHBIN (OMpeAeneHue meneil, cocTaBlieHne MporpaMMbl, MOArOTOBKA
METOJIMYECKOr0 0OecreyeH s1); OCHOBHOM (peain3anus MporpaMMbl, UCIOJIb30BaHNUE MPUEMOB
noucka uH(GopMaIuu, ycBoeHus, nepepaboTku, HOBOM nH(opMaIyu, GUKCHpOBAaHUE PE3yNbTa-
TOB, CAMOOpraHU3aIMs Ipolecca padoThl); 3aKIIOYUTEIbHBIN (OLIEHKa 3HAUUMOCTH U aHAJIU3 pe-
3yJIbTaTOB, UX CHCTEMaTH3allvs, OleHKa >((PEKTUBHOCTH U MPUEMOB pabOTHI, BHIBOABI O Ha-
IPaBJICHUSAX ONTHMU3ALMU M3yUYeHUs MaTepuaina). B mpouecce camocTosTenbHOM paboThl CTy-
JEHT MpUOOpETaeT HaBBIKM CAMOOPTaHHU3AIMH, CAMOKOHTPOJISI, CaMOYTIpaBJIeHHsI, camopedIiek-
CHH U CTAHOBHUTCS aKTUBHBIM CAMOCTOSITEIIbHBIM CyOBEKTOM yUeOHOM eI TeIbHOCTH.

CTyneHT DOJDKEH OCBOMTh MUHHMMYM COJIEpKaHHsS, BBIHOCUMBIM Ha CaMOCTOSITENIbHYIO
paboTy CTyJIEHTOB MO JaHHOH JUCLUHUIUIMHE; IJIAHWPOBATh CAMOCTOATENIbHYIO paboTy 1Mo u3yde-
HUIO OTJIEIbHBIX TEM TUCIUIUIMHBI; BBIIOJHATH CAMOCTOSTENbHYIO PaOOTy U OTUUTHIBATHCS 10
€€ pe3ysbTaTaM.

CTyleHT MOXeT CBepX MPEeIIOKEHHOT0O MUHUMYMa 00s3aTEbHOTO COJIEP)KAHUS CaMo-
CTOSITENIHO OTIPENeNATh YPOBEHb (INyOuHY) MpopabOTKU COJepKaHUsl MaTepHaia; u3ydaThb J10-
MOJTHUTENIbHBIE TEMbI M BOIIPOCHI ISl CAMOCTOATEIBHONU MPOPabOTKHU; UCIOIB30BaTh AJISl CaMo-
CTOSATENBHOW PabOTHl METOAMYECKUE MOCOOUs, ydeOHbIe MOCcoOus, pa3pabOTKu CBEpX IMPesio-
JKEHHOT'O CIIMCKAa PEKOMEHJOBAaHHOM JIMTEpaTyphl; UCIOJIb30BATH CAMOKOHTPOJIb PE3YJIBTATOB
CaMOCTOSITENIbHON PabOThI B COOTBETCTBUH C METOAAMHU BEIOPAHHBIMU CAMOCTOSITENBHO.

CamocTrosTenbHast paboTa CTYJEHTOB JI0JKHA OKa3bIBaTh BayKHOE BIIHMSHHE Ha (hOPMHUPO-
BaHHE JIMYHOCTH OyAyIIEro CIeHaIncTa, OHa INIAHUPYETCS CTYJIEHTOM CaMOCTOATeNbHO. Kax-
JBIA CTYIGHT CaMOCTOSTEIbHO OMPEENsIieT peXKUM CBOEH paboThl U Mepy Tpyda. OH BBINOIHSIET
BHEAYJUTOPHYIO paboTy MO JUYHOMY MHAMBHUIYAJIbHOMY IUIAHY, B 3aBHCHUMOCTH OT €0 MOAT0-
TOBKH, BPEMEHH U JIPYTUX YCIOBUN.

OcHoBHO (popMoil caMOoCTOsATEN HONU pabOTHI CTYACHTA SBJSIETCS W3Y4YEHUE, PEKOMEH-
JIOBaHHOU nuTeparyphl. Ho s ycnemHon yueOHOM AesITeIbHOCTH, €€ MHTEHCU(UKAITUN, HEOO-
XOJMMO YYHTBHIBaTh CJEIYyIOIIUE CyObEKTUBHBIC (DAaKTOpBI: HATMYHE YMEHHUH, HABBIKOB YMCT-
BEHHOT'O TPyJa: yMEHHE KOHCIEKTHPOBATh Ha JIEKIUU U IpU paboTe C KHUTOM; BIaJCHUE JIOTU-
YEeCKHMHU OTIepalMsIMU: CpPaBHEHUE, aHAIM3, CUHTE3, 000011eHNe, Onpeie]IeHUEe MOHATUH, TpaBu-
Ja cucTeMaTU3aluu U KiaccuuKai.

Crenuduka 1mo3HaBaTEeIbHBIX MCUXUYECKHX IPOLIECCOB: BHUMAaHHE, MaMsTh, peyb, Ha-
0JI01aTeNbHOCTh, UHTEUIEKT U MbliuieHne. Crnaboe pa3BUTHE Ka)XJIO0ro M3 HHUX CTaHOBUTCS
CepbEe3HBIM MPEMATCTBUEM B yuebe. Pe3ynbrar oleHHBaeTCsl HE KOJUYECTBOM HMH(OpMAIH, a
KayeCTBOM €€ YCBOCHHsS, YMEHHEM €€ HCIOIb30BaTh U Pa3BUTHEM y ce0si ClIOCOOHOCTH K Jallb-
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HEeHWIeMy caMoCTOsTeIbHOMY oOpa3oBanuto. OBiaJieHHe ONTUMAIBHBIM CTHJIEM PalOThI, 00ec-
MEYMBAIOIIMM yCIIeX B CTPECCOYCTOMUYMBOCTH Ha IK3aMEHaX U OCOOCHHOCTH MOATOTOBKHU K HUM,
YpoBeHb TpeOoBaHMiA K ceOe, onpenesieMblid CIIOKUBIIEHCS CaMOOIICHKON. AJIeKBaTHAS
OLIEHKAa 3HAHUH, JOCTOMHCTB, HEJJOCTATKOB - Ba)KHAsI COCTABIISIONIAs CAMOOPTaHU3aLUU YeJI0Be-
Ka, 0e3 Hee HEBO3MOJXKHA YCTENIHas padoTa MO yMpaBJICHUIO CBOMM IOBEIECHUEM, JIEATEIHHO-
CTbIO. 3Hasi OCHOBHBIE METO/bl HAyYHON OpraHM3allid YMCTBEHHOTO TPYyJAa, MOXKHO IpHU Hau-
MCHBUIUX 3aTpaTax BPEMCHH, CPCACTB U TPYAOBbIX YCI/IJII/Iﬁ AOCTHUYb HAMITYYIIHUX PE3YJIbTATOB.

5. OueHo4HbIe MaTepPHAJbI VIS TEKYIIEr0 U Py0e;KHOT0 KOHTPOJIsl YCIIeBaeMOCTH U NPo-
MEKYTOYHOM aTTecTauuu

@OpMBI KOHTPOJISI TEKYLIUX, IPOMEKYTOUHBIX M UTOTOBBIX 3HAHUM CTYAECHTOB IO JHC-
LUIUTMHE ONPEENSIOTCS B COOTBETCTBUU C YYEOHBIM MJIaHOM 00pa3oBaTebHON MPOrpaMMbl U B
COOTBETCTBUU C AeiicTByromuM [lonoxeHnnem o GalIbHO-PEUTUHIOBON CHCTEME OLICHKH YcCIie-
Baemoctu ctyaeHTtoB KbI'Y.

B cemecTpe nmpoBoasaTCs 3 KOJIJIOKBUYMa, KOTOPBIE OLIEHUBAIOTCS MO 7 0aJJIOB KaXKJIbIi.

I[IpumepHbIe 3a1aHus AJI51 TEKYLIEro KOHTPOJIs (KOJIJIOKBHYM) KOHTPOJIUPYEMbIE KOMIIETEH-
muu OIIK-3, TIK-4
IlepBblii KOJNTTOKBHYM
OCHOBBI aTeOpHI JIOTUKKA ¥ TEOPUH MTEPEKITIOYATEIbHBIX (yHKIIUN
MuHuMH3aIMs HECKOJIBKUX (PYHKITUH
OCHOBBI TEOPUHN ACUHXPOHHBIX MOTEHIIUAIBHBIX U CHHXPOHHBIX aBTOMAaTOB
ACHUHXPOHHBIE IOTCHIUAIBHBIE TPUTTEPHI
CUHXPOHHBIE TPUTTEPHI
Crannmaptabie nHTerpanbHbie cxeMbl (MC) TTJI u KMOII cepuii
Tpurrepst llImutra. IHTErpansHbie CXeMbl MyJIbTUBUOPATOPOB M UX MPUMEHEHUS.

XN R L=

[paiiBepsl ¥ IpUEMOIIEPEIATYMKU C OTKPBITBIM KOJUIEKTOPHBIM BBIXOJOM U TPEMS COCTOSI-
HUSIMH BBIXOJIA.

9. JemmdpaTopbl ¥ AeMYJIbTUILIEKCOPEL
10.MynbTumiexcopsi.
1 1. KomOMHANMOHHEBIE CYMMAaTOPEL.
12.1Tudppatopsi.
Bropoii Ko110KBUYM
Komnaparopsr.
CrBuraroIme perucTpsbl.
Cueruuku.
[TpuMepsl MPUMEHEHHSI UHTETPATbHBIX CXEM MPHU MPOEKTUPOBAHUHU ITU(PPOBBIX YCTPOMCTB.
[Tpumepbl mpuMEHEHNS HHTETPATBHBIX CXEM JIs TPOSKTUPOBAHUS BBOJIA- BHIBOA.
[udpo-ananoroseie mpeodpazoBaTesid. AHATOTO-IIH(PPOBBIC TPEOOPA30BATEITH.
TpeximuHHas apXuTekTypa MUKpoOBM.
Apxurektypa oaHOKpuCTaIbHbIX MII.

WX NN R W=

Apxurektypa ogHOKpucTanbHbIX MII.

10.0OxuoKpHcTansaBIe MIT: dOpMAaThl KOMaHI.

11.0Onn0xpucransusie MIT: Anpecanus.

12.0au0kpucransusie MIT: Apudgmerrdeckuii conporeccop.
Tperuii KOJIIOKBHYM

1. TIporpammuoe oGecrieueHrne MUKPOKOHTPOILIEPOB.

2. TIpUHUMIHAIBHBIE CXEMbl MUKPOKOHTPOJLIEPOB.

3. 3anomwuHaroIIMe yCTpOMCTBA.
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Peructpel mamsaTu.
BBoa-BrIBOI.

S e

Wntepdeiicabie BUC: ITapannenbHslit unTepdeiic.
Wntepdeiicasie BUC: IIpepriBanusi.
WnTepdeiicapie BUC: [loctyn k namsitu. CBsi3HbIE HHTEPEICHI.
. IlocnenoBatenbHble MHTEPDENCHI.
O MynbTHIIPOLIECCOPHBIE CUCTEMBI.

KOJ'IJ'IOKBI/IYMBI 110 TJIaBHBIM pa3JiciiaM Kypca IpU3BaHbl CUCTCMATU3UPOBATD, O606H_II/ITB
H3y‘~IEl€MI:IfI MaTcpural, NO3BOJIAIOT MPEIIOAaBaTC/IIO IPOBCPUTH IMOJTHOTY 3HaHI/II\/JI, OEJIOCTHOCTD
BOCIIpUATHA U TPAaBUJIbHOCTh YCBOCHU MaTCpHaJia. IToaroroBka k KOJUIOKBUYMY ABJIACTCA 3Ta-

IIOM IMOATOTOBKH K DK3aMCHY.

Kpurepun oneHuBanus

JIOITYCKAeT CYIIECTBEHHBIC
OIIMOKU B OTBETAX HA BO-
TIPOCHI

KOJUIOKBHUYMa, J0-
IMyCKacT HCTOYHOCTU
B OTBETC HA BOIIPOC

rpaMOTHO H  TI0
CYIIECTBY M3JIaraeT
ero, JOIycCKas He-
KOTOPbIC HETOYHO-
CTH B OTBETC Ha
BOIIPOC

Ouenka
HEYJI0BJIETBOPUTEIHHO YAOBJIETBOPUTEIBHO XOpOIIO OTIIUYHO
1 Gamn 3 Gamna 5 6ayoB 8 bayoB
Crynent He 3Haer 3HauM- | CtyneHT moBepxHO- | CTtyaeHT xopomio | CTyJeHT B MOJHOM
TETHHOW YaCTH BOMPOCOB, | CTHO 3HAET BOMPOCHI | 3HAET  Marepual, | o0beMe 3HaeT Ma-

TepHua, TPaMOTHO U
M0 CYLIECTBY H3Ja-
raeT ero, He JIOImycC-
Kas CYIJ_IGCTBGHHI:IX
HETOYHOCTEH B OT-
BETE Ha BOIPOC.

O0pa3ubl TecTOBBIX 3agaHui (KOHTponupyemble komnereHuun OIIK-3, TIK-4)
1. Camblil MaTOMOUTHBIN JTOTHYECKUNA JIEMEHT

1) W20
2)  2CI
3)  TTI
4y  OTA

2. BbIcOkHMi1 JIOTHYECKUH ypOBEHb HEKOTOpO cxeMbl coctasisieT 0.7 B. Jlannas cxema npen-

CTaBIIsIET COOO
5) N2JI-cxemy
6) OCJI-cxemy
7) TTJI-cxemy
8) ATJI-cxemy

3. K TemnepatypHbIM H3MEHEHHSIM Han00JIee TyBCTBUTEIIBHBI CXEMBI

9) MOII-cxemsr

4. Cxema BBITIOJIHSIET JJOTHYECKYIO OMEPAIUIO

10)  DCJI-cxembr
11)  TTJ-cxemsr
12)  ATJI-cxembl

HN-HE

n

NJIN-HE

NI
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MeToanyeckue peKOMeHIAUH 110 MOAT0TOBKe
U NMPOXO0KACHHUIO TECTUPOBAHUS

TecTbl — 3TO BOIPOCHI WM 33JaHUS, IPELyCMAaTPUBAIOIIUE KOHKPETHBIN, KpaTKUM, 4eT-
KUAH OTBET Ha MMEIOIINECS 3TAJOHbI OTBETOB. [Ipu caMOCTOATENbHON MOATOTOBKE K TECTHPOBA-
HUIO CTYJIEHTY HEOOXOUMO:

a) TOTOBSICh K TECTUPOBAHMIO, MPopaboTaTh MH(OPMAIIMOHHBIN MaTepual 1Mo AUCLUILIN-
He. [IpokoHCynbTHPOBATHCS € IIPENoAaBaTesieM o BOIPOCY BbIOOpa yueOHOM JTUTEpaTyphl;

0) 4eTKO BBISICHUThH BCE YCJIOBHUS TECTUPOBAHMs 3apaHee. 3HaTh, CKOJBKO TECTOB OyaeT
IPEJJIOKEHO, CKOJIBKO BPEMEHH OTBOJUTCS Ha TECTUPOBAHUE, KAKOBA CHCTEMA OLIEHKH PE3YJib-
TaTOB U T.JI.

B) MpHUCTYyIMas K padoTe ¢ TeCTaMU, BHUMATEIbHO U /10 KOHIA IPOYUTATh BOIPOC U MpE-
JaraeMble BapUaHThl OTBETOB. BbIOpaTh MpaBUIIbHBIE OTBETHI (MX MOXKET OBITh HECKOJIBKO).

I) B MIPOLIECCE PELICHMSI )KEJATEIbHO MPUMEHITh HECKOJIBKO MOJIX0JI0B B PELICHUH 3a]a-
HUsL. DTO MO3BOJIIET MAaKCUMAJIBHO TMOKO ONEpPUPOBAaTh METOJAMM PELICHHUs, HAXOAs Kax bl
pa3 ONTUMAJILHBIA BapUaHT.

1) He0OXOAMMO MPEAYCMOTPETh BpeMs Ul MPOBEPKU OTBETOB, YTOOBI M30€kKaTh MeXa-
HUYECKHUX OLIMOOK.

Kpumepuu oyenusanusn
OrneHka
HEYJIOBJICTBOPUTEIHHO | YIOBJIETBOPHUTEIHHO XOPOIIIO OTJIMYHO
0 6amnoB 3 Gamna 4 Gamnna 5 GamioB
Menee 50 % npaswibHO | 50-70% mpaBUIBHO 71-85% npaBunbHOo | 86-100% mpaBuiibHO
BBLINOJIHEHHBIX 3aJaHUN. | BBHINOJHEHHBIX 3a7a- | BBIIOJHEHHBIX 3a/a- | BEITOJIHEHHBIX 3a/a-
HUM. HUMN. HUMN.

6. I[IpoMe:xkyTOUHASI ATTECTAIUSA

(xouTpoupyembie komrerenuu OIIK-3, [TK-4)
Bomnpocsl Kk 3k3aMeny
OCHOBBI AJITE€OPHI JIOTUKUA U TEOPUH TTEPEKITIOYATEITbHBIX (PYHKITUH
MuHumMu3alus HECKOJIbKUX (DyHKINN
OCHOBBI TEOPUU ACUHXPOHHBIX MOTEHIIUATIBHBIX U CHHXPOHHBIX aBTOMATOB
ACHHXPOHHBIE TTOTCHITUATBHBIC TPUTTEPHI
CUHXPOHHBIE TPUTTEPHI
Crangaprtusie unterpanbabie cxeMbl (MC) TTJI u KMOII cepuit
Tpurreps! LlImutra.
HHuterpanbabie CXeMbI MYJIBTUBUOPATOPOB U UX MIPUMEHEHHS.

e e ARl

JpaiiBepsl U MpUeMoIiepeIlaTYNKU C OTKPHITHIM KOJJIEKTOPHBIM BBIXOJIOM M TPEMSI CO-
CTOSIHUSIMH BBIXOJa

10. Jemmdparops! 1 1eMyIbTHILIEKCOPEI
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1 1. Mynsrurmekcopst

12. Kom6uHanMoHHbIE CyMMaTOPBI

13. Mudparopsr

14. Komnaparopsi

15. Capuraromue peructpor

16. CueTunku

17. llpuMeHenrs HHTETPATBHBIX CXEM MPH MPOEKTUPOBAHNH LE(PPOBBIX YCTPONUCTB
1 8. [IpuMepbI IPUMEHEHHNS HHTETPAIBHBIX CXEM JUIS IPOEKTUPOBAHHS BBOIABBIBO/IA
19. lndppo-ananorossie nmpeobpazoBaTey.

20. Ananoro-undpossie mpeoOpaszoBaTeny

21. TpexmmuHas apxuTekTypa MUKpoIBM

22. ApXUTEKTYpa OJHOKPUCTAILHBIX MUKPOIIPOLIECCOPOB

23. O1HOKpHCTANIBHBIE MUKPOIIPOIIECCOPHL: DOpMaThl KOMaH

24. OHOKpHUCTAIBHBIE MUKPOTIPOLIECCOPBL: A Ipecarius

25. OIHOKpHCTAIBHbBIE MUKPOIIPOLIECCOPHL: APU(PMETHUECKHUIA COIPOLIECCOP
26. IIporpaMMHOe 0OecrieueHre MUKPOKOHTPOILIEPOB

27 . TpvHIMIHATIBHBIE CXEMBI MUKPOKOHTPOJIIEPOB

28. 3anomuHaromnme ycrpoicTaa

29. Peructpsl mamsaTu

30. Untepdeiicasie BUC: ITapamnensHbli unTepdeiic

31. Unrepdeiicubie  BUC: Tlpepbisanus

32. Uurepdeiicubie  BUC: JToctyn k namstu. CBsi3Hble HHTEP(EHCHI

33. TlocnenoBarenbHbie MHTEP(EHCHI

34, MyapTHIPOIIECCOPHBIE CHCTEMEI

MeToanyeckue peKOMEHIAMH 10 MOATOTOBKE K IK3aMeHY

[ToaroToBKa CTYJICHTOB K 9K3aMEHY BKJIFOUACT TPU CTA UM

1) camocTosTenbHas paboTa B TeUueHHE yueOHOTo roja (cemectpa);

2) HenoCpeICTBEHHAs MOATrOTOBKA B JIHH, MPEIIICCTBYOIINE SK3aMCHY

3) mOAroTOBKA K OTBETY Ha BOIIPOCHI, COACPIKAIINECS B OUIIeTe

OCHOBHBIM MCTOYHHKOM IOJATOTOBKH K 3K3aMCHY SIBJISICTCS KOHCIEKT JICKIMNA. YYeOHbBIH
MaTepural B JCKIUN JACTCA B CUCTEMATU3UPOBAHHOM BHJC, OCHOBHBLIC €T0 IMOJIOKCHHUA ACTATIN-
3upyrorcs. [IpaBHIIbHO COCTABJICHHBIA KOHCHIEKT JICKIMHA COJCPKHT TOT ONTHMAJIBbHBIH 00BeM
UH(POPMAILINU, HA OCHOBE KOTOPOTO CTYACHT CMOXKET NPEICTaBUTh ceOe Bech YUeOHBI MaTepH-
al.

[Ipexne Bcero, cieayeT BHAMATENBHO IMEPEYUTATh YYEOHYIO MPOTpaMMy H BOIIPOCHI,
BBIHOCHMBIC Ha YK3aMEH, YTOOBI BBIICIIMTh W3 HUX HaMEHee 3HaKoMble. [lanee OmKeH cieno-
BaTh JTall IIOBTOPEHHS BCETO MPOMIeHHOro MaTepraia. Ha 3Ty paboTy menecooOpa3HO OTBECTH
0obIIyI0 YacTh BpeMeHU. CIEeMyIomnM 3TaroM SBISIETCS CAMOKOHTPOJb 3HAHHS WU3yYEeHHOTO
MaTepHala, KOTOPbI 3aK/II0YaeTcsl B yCTHBIX OTBETAaX HAa BOIPOCHL. Te€3UCHI OTBETOB HAa HanOo-
Jiee CIIO’KHBIE BOMPOCHI JKEJIATENIHO 3aliCcaTh, TaK KakK. B MPOIECCE 3alUCH BKIIOYAIOTCS JI0-
[IOJTHUTEIbHBIE MOTOPHBIE PECYPCHI ITAMSTH.

JIJ1st TOATOTOBKYM K OTBETaM Ha AK3aMEHAIIMOHHBIC BOIIPOCHI CTYACHTHI TOJKHBI UCTIONb-
30BaTh HE TOJIBKO KypC JICKLIHUHA U OCHOBHYIO JIMTEPATYPY, HO U JOIOJHUTEIbHYIO JIUTEPATYPY
JUTSE BRIPAOOTKHM YMEHHUS JaBaTh pa3BepHYThIC OTBETHI HAa MOCTABICHHBIC BOTIPOCHI.

Hpe,[[JIO)KCHHaH METOJUKa HCHOCpeIICTBeHHOﬁ IHOATOTOBKHU MOXKET 6I:ITB U HU3MCHCHA.
Tak, I CTYJICHTOB, KOTOPBIE CUUTAIOT, YTO OHU YCBOWIIM NMPOTPAaMMHBIN MaTepuan B MOJTHOM
0o0BeMe M YBEpEHBI B IPOYHOCTH CBOMX 3HAHMM, JOCTATOYHO OETJIOr0 MOBTOPEHUsI y4eOHOTO Ma-
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teprana. OCHOBHOE BpeMsi OHH MOTYT YJICJIUTh YTITyOJICeHHOMY M3yYSHHIO OTAEIbHBIX, HanOoJee
CJIO’KHBIX, pa3zieJIoB U TEM Kypca.

OTBeTHI Ha TEOPETHUYECKHE BOMPOCH! JOJDKHBI OBITH JaHBI B COOTBETCTBHH C (POPMYIIH-
POBKOI BOIIpOCa M COAEP)KaTh HE TOJILKO U3yUEHHbIN TEOpPETUUECKUI MaTepHal, HO U COOCTBEH-
HOE MMOHMMaHHWe MpoOieMbl. B oTBeTax jKenaTeNbHO MPUBECTH NMPUMEPHI pEaTU3alliy TeX WA
UHBIX HUPPOBBIX YCTPOUCTB.

[ToaroToBKy K 9K3aMeHy IO JUCHUIUIMHE HEOOXOAMMO Ha4yaTh C MPOPaOOTKA OCHOBHBIX
BOIIPOCOB, CIUCOK KOTOPBIX PUBEJICH.

Jlist 3TOr0 HEOOXOJMMO MPOYECTh U YSACHHUTH COAEP)KaHUE TEOPETUYECKOTO MaTephalia
o yyeOHUKaM M y4eOHBIM MOCOOMSM U3 CIIMCKAa OCHOBHOM M JONOJHHUTENIBHOM JUTEpaTyphl.
Crnrcok MOXeT ObITh JOIOJIHEH U pacIIUpeH caMUMU cTyaeHTamu. Ocoboe BHUMAaHUE MU MOJ-
TOTOBKE K 3K3aMEHY HEOOXOIUMO YAETUTh TEPMUHOJIOIMH, T.K. YCHELIHOE OBJIaJieHHE JI000i
JTVCIUATUTMHOW TIPE/ITIOIaraeT yCBOSHHE OCHOBHBIX MOHATHH, NX MPU3HAKOB U OCOOCHHOCTH.

Taxkum 06pa3oM, MOJArOTOBKA K 3K3aMEHY BKJIIOYAeT B ceOst mpopabOTKy OCHOBHBIX BO-
IPOCOB Kypca; YTEHHWE OCHOBHOHM W JIOTIOJIHUTENHHOW JIMTEPaTyphl IO TeMaM Kypca; 1oJoop
IPUMEPOB U3 MPAKTUKHU, WITIOCTPUPYIOIIUX TEOPETUUECKUN MaTepuall Kypca; CUCTEMaTU3aLuIo
¥ KOHKPETH3AIMI0 OCHOBHBIX TOHSTHI; COCTaBICHHE MPUMEPHOTO TIaHa OTBETAa HA DK3aMeHa-
IIMOHHBIE BOIIPOCHI.

B xoze moAroTOBKH K 9K3aMEHY CTyJIeHTaM He00X0AuMO oOpamaTh BHUMaHUE HE TOJIBKO
Ha ypOBEHb 3allOMUHAHUS, HO U Ha CTENEHb MOHUMAaHUS N3y4aeMbIX BOIPOCOB. A 3TO 1OCTUTa-
€TCs He IPOCTHIM 3ay4YHBAaHUEM, a YCBOSHHEM MTPOYHBIX, CHCTEMATU3UPOBAHHBIX 3HAHUHN, aHAJIH-
TUYECKUM MblnuieHueM. CreoBaTesbHO, HEMOCPEICTBEHHAs MMOATOTOBKA K IK3aMEHY JOJDKHA B
pa3yMHBIX MPOTOPLHUAX COYETAThH U 3aIIOMHUHAHUE, U TIOHUMaHKE TIPOTPAMMHOTO MaTepHara.

MOHO BBIIEINUTH CIEIYIOLIUE acTEeKThl, 10 KOTOPHIM MPENoAaBaTelb OOBIYHO OLEHUBA-
€T OTBET Ha DK3aMEHE: COJEPKATEIBHOCTh (YETKOE M JOCTATOYHO TITyOOKOE M3II0KEHUE BOTIPO-
ca); MMOJIHOTA U OJJHOBPEMEHHO pa3yMHasi JAKOHUYHOCTb; CTENEHb UCIIOIb30BaHUS U TOHUMAHUS
HAYYHBIX UCTOYHHKOB; YMEHHE CBSI3bIBATH TEOPHIO C MPAKTUKOM, TBOPUYECKH IMPUMEHSTH 3HAHUS
K HEOpJMHApHBIM CHUTYyalMsM; JIOTUKA U apryMEHTUPOBAaHHOCTb W3JIOXKEHUS; I'PaMOTHOE KOM-
MEHTHPOBaHUE, IPUBEICHNUE IPUMEPOB, AHAJIOTHIl; KYJIbTYpa PEUH.

Taxum o0pazom, npenoaaBaTenb OLEHUBAET Ha SK3aMEHE KaK 3HaHHE JaHHOTO IpeaMera
(conmeprkaHue), TaKk U BBIOPAaHHYIO CTYAEHTOM (hOpMY OTBETA.

Pacnpeodenenue 6annoe mexkyuiezo, pyoexcnozo KOHmpoJjia u IK3amena

Ne Oomasn 1-11 Touka 2-s1 TOUYKA 3 Touka
cymma
1. | Tekymuii KOHTPOJIb
HOCElICHUE 3aHATUH 10 oan- 3 3 4
JIOB Oaja Oamna Oaya
BBIIIOJIHEHHE U 3all[ATa 21 7 7 7
1a00paTOpHBIX PaboT Oan 0aJioB OayioB 0aJoB
2. | PyOexHblil KOHTPOJIb
TECTHPOBAHUE 15 6an- 5 5 5
JIOB 0aJIoB 0aJIoB 0aJIoB
KOJIJIOKBUYM 24 8 8 8
Oaiia 0aJIoB 0aJIoB 0aJIoB
Htoro 70 23 23 24
0aJ10B oaJy1a 0aasa 0aa
3. | Ok3amen 30 min — 15, max — 30
0aJ10B 0aJI710B
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7. MeToau4eckne MaTepHaJibl, ONpeAesiiolue NPouelyphbl OlleHUBAHUS 3HAHMIA, YMEHMId,

HABBIKOB H ONIBITA J€ATCIBHOCTH

Tabnuna 6. Pe3ynapTaThl 0CBOEHUS yU€OHOM AMCIUILIMHBI, TOJJISKAIINE TPOBEPKE

PesynbraTel OcHOBHBIE TIOKA3aTeIH OLIEHKH Pe3yIbTaToB 00yue- | Buax omnenou-
0o0y4eHus HUS HOTO MaTe-
(KOMTIETEHIINH) puaia

CnocoGen camocTos- 3HaTh: TPHUHIMI Pa0OThI yCTpoMcTBa;— MeTobl u | Komnoksuym
TCJILHO IIPOBOIUTH Cpe/ICTBa MPOBEIEHHUA— JKCIEPUMEHTATILHBIX HCClie- | 1 €CTHpOBa-
SKCHEPUMEHTAIIbHBIC JIOBaHUM, 0OpabOTKH M OLIEHKHU MOTPEIIHOCTH pe3yiip- | HUC
HCCIICIOBAHMS M HC- TaTOB U3MEPEHUM;
MOJIb30BaTh OCHOBHBIE | VyerTh:  HCIONB30BAaTh CPEICTBA— M3MEPEHHMil [uis | BBITOTHEHHE
MpUeMbl 00PabOTKA M | kOHTPONS TEXHHYECKOTO COCTOSIHUS MPHOOPOB HiIek- | W 3aInTa Ja-
NPENCTABICHUS ONY- | tpoHHOif TeXHHKH; pPaGoTaTh ¢ SKCILIyaTALHOHHOM— | OOPATOPHBIX
ICHHBIX NAHHBIX. JOKYMEHTALMEH TI0 TEXHUYECKOMY OOCIYKMBaHHIO pabot
(TIK-1) Kozpi 1 Ha- pHOOPOB IIEKTPOHHOM TEXHHUKH.
MMCHOBAHISA HHAVKA- | Branerp: MOHHTOPHHIOM TEXHHYECKOTO— COCTOSHHUS Konnoxsrym
TOpOB OCTHAKCHHA npubopoB IT;  skcruryatanueil mpuOOpoB— 3IieK- Brmommerme
komriereHumu: [1K- TPOHHOR TEXHHKIL. Y 3al1uTa Jia-
1.2. [IpoBoauT BHIOOP O0paTopHBIX
HAMTY4IIero crocoda pabort
MPOBEJICHUI dKCTIepu-
MEHTaJIbHBIX UCCIIEIO0-
BAHUMU.

8. Meronuyeckue peKOMEeHAALUMHU MO0 00Y4EHHU IO JINI
€ OrPAHHYEHHBIMHI BO3MOKHOCTSAMHM 310POBbSl 1 HHBAJIHN/I0OB

[Tpodeccopcko-nenarornyeckuii CoOCTaB 3HAKOMUTCS C TICUXOJIOTO-(QU3HOTOTUYECKUMHU
0COOEHHOCTAMH 00YyYaroIMUXCsl UHBAJIUAOB M JIUL C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbs, UHIUBUIYaJbHBIMU MpPOrpaMMaMK peadMINTAalluu WHBAIUAOB (Ipu Hanuuuu). [Ipu HEeoO-
XOJMMOCTH OCYIIECTBIISIETCS JOMOJIHUTENbHAS MOJAEP)KKa MpenoaBaHus, ICUX0JIOraMu, COLH-
QIBHBIMUA Pa0OTHUKAMH, TIPOIIEAIINMHE MOITOTOBKY aCCUCTECHTAMHU.

B cooTBeTcTBMM C METOAMYECKMMH peKoMeHaalusIMu MuHoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce NpeanojaracTcs HCIoIb30BaTh COIMATBLHO-aKTUBHBIE U ped-
JIEKCUBHBIE METO/Ibl 00YYEHHUs, TEXHOJIOTMH COLIMOKYJIBTYPHON peaOMIUTAaLUU C LIEeJbI0 OKa3a-
HUS IOMOILM B YCTAHOBJICHUH IMOJIHOIIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTYACH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B cTyAeHdYeckol rpymmne. [Ton6op u
pa3paboTka yueOHBIX MaTepHAIIOB MPOU3BOATCS C YUETOM IPEIOCTABICHUS MaTepHuaia B pas-
JUYHBIX (hopMax: ayJualbHOM, BHU3YalbHOM, C HCIHOJb30BAHUEM CIEIHMATIBHBIX TEXHHUUECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

MennamarepHainbl Takke CIeAyeT UCIOIb30BaTh U aalTUPOBATh C y4eTOM HMHIAMBHIY-
aJbHBIX 0cOOeHHOCTEHN o0yueHus ymi ¢ OB3.

OcBoenue nucuuminabl junamu ¢ OB3 ocyliecTBiseTcss ¢ MCIOJIB30BAaHUEM CPENCTB
0o0ydeHus O0ILEero U CrenuaIbHOro Ha3HaueHUs (IEPCOHANBHOIO U KOJUIEKTUBHOTO HCIIOJb30-
BaHUs). MarepuanbHO-TeXHHYECKOe 0OecrieueHe MpeycMaTpuBaeT MPUCIIOCO0IEHUE ayauTO-
puii k Hy>aam st ¢ OB3.

dopma mpoBeEeHUs aTTEeCTALUU JAJs CTYAEHTOB-UHBAIUIOB YCTAaHABIMBACTCSA C YUYETOM
WHIUBUyATBHBIX TIcuXodu3ndeckux ocooennocreit. st cryaentoB ¢ OB3 npegycmarpuBaeT-
cs ocTynHas ¢opma MpeJoCTaBICHUS 3a/aHUil OLICHOYHBIX CPEJICTB, a UMEHHO: B NE€YaTHOU
WIN AJIEKTPOHHOU (popme (auist JHIl ¢ HapyHICHUSIMHU OIOPHO-IABUTaTEIFHOTO armapara); B TIe-
YaTHOM (opMe WM 3IEKTPOHHOH (popMe ¢ yBETMUEHHBIM HIPU(TOM M KOHTPACTHOCTBIO (JUIS
JIMI] C HAPYIIEHUSIMU CIIyXa, pe4H, 3pEHHs); METO/IOM YTEHUS aCCUCTEHTOM 3a/laHus BCIyX (Ui
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JIMI C HApYLIEHUSIMU 3PEHUs).

CryneHTaM ¢ MHBAJIMIHOCTBIO YBEIMYMBAETCA BPEMs Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHI. [IJIsi TaKUX CTYJCHTOB MPEAyCMaTPUBAETCS JAOCTyIHAs (popma mpeaocTas-
JICHHs] OTBETOB Ha 3aJ]aHMsl, @ UMEHHO: MUChbMEHHO Ha Oymare uid HabOpOM OTBETOB HAa KOMIIb-
1oTepe (ISl ML ¢ HapyILIEHUSAMH CIyXa, peyH); BBIOOPOM OTBETa U3 BO3MOXHBIX BapUAHTOB C
UCIIONIb30BAaHUEM YCIYT aCCUCTEHTA (AJIS JIUIl C HApYLIEHUSIMH OMOPHO-JBUTATEIHLHOTO armapa-
Ta); YCTHO (AJ1s1 JIMIL C HAPYIIEHUSMHU 3pEHUS], OOPHO-BUTATEIBLHOTO aIlapara).

[Tpu HeoOxomuMoOCTH A7IsT OOYYAIOIIMXCSl ¢ HHBAIHMIHOCTBIO MPOLIEypa OIICHUBAHUS pe-
3yJbTaTOB O0Y4YE€HHUS MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

8. YueOHO-MeTOAMYECKOE OecTIeUeHNe TUCIUILIUHBI

OcHoBHas IUTepaTypa
1. Muxymmma A.B. IludpoBsie ycTpoHcTBa M MUKPOMPOIECCOPHl: yueOHoe mocodue. BXB-
[TetepOypr, 2010. - 832 c. http://rbook.ucoz.ru/ (cBoOOAHBIN AOCTYII)
2. babwu H.IT. OcHOBHI U POBOI cXeMOTeXHUKHU: YueOHoe mocodue / baduy I1., Kykos
N.A. - M.: IMK Tlpecc, 2016 http:// www.studentlibrarv.ru /book/ISBN9785941201150.html
3. Hudpossie ycTpoiicTBa [DNEeKTPOHHBIN pecypc] : yueOHoe mocodue s By30oB / [.U. Ily-
XaIbCKHH, T.A. Hosocemnbiiena. - CIIo. : ITonuTexuuka, 2012. -
http://ww.studentlibrary.ru/booMSBN5732503595.html
4. DJEKTpPOHUKA U MHUKPOCXEMOTEXHHUKA [DJICKTpOHHBIH pecypc] : yueOHoe, mocodue / C.H.
UmkMma. - M. : YMI XKT, 2012. - http://ww.stodentlibrary.ru/ book/ISBN9785890356499.html

JonoaHuTeIbHAS JUTEpPaTypa

1. Besyrnos JI.A., Kanuenko W.B. ILudpossie ycTpoiicTBa 1 MEKPONPOIIECCOPEL. - M.: MeHuKc,
2008. - 469 c. http://rbook.ucoz.ru

2. Hapouukua A K. I{uppossie ycTpoiicTBa 1 MUKpPONPOILIECCOPhL. - M.: Akanemust, 2006. - 320
c. http://rbook.ucoz.ru/

3. Tyxansckuii I'. Y., Hosocenbuesa T. 4. Iludpossie ycrpoiictBa: YueGHOe mocobue s
BTY30B. - CII6.: [Tonutexnuka, 1996. - 885 c.

4. VYrpromos E. I1. Iludpposas cxemorexuuxa. - CI16.: BXB - Cankr Ietep6ypr, 2000. 518 c.

5. Tyxansckuii I'. ., HoBocenbiesa T. S1. [IpoekTHpoBaHue AUCKPETHBIX YCTPOWCTB HA MHTE-
rpajbHbIX MUKpocxemax: CripaBouHuK. - M.: Paguo u cBs3b, 1990.-304 c.

6. Muxponpoueccopusiii kommiekr K1810: cTpykTypa, NIporpaMMHpOBaHHE, IPHMEHCHUE:
CnpaBounas kaura / F0. M. Kazapunos, B. H. Homokonos, I'. C. Ilogknetaos, ®. B. ®unurn-
noB; [Tox pen. FO. M. Kazapunogsa. - M.: Beici. mik,, 1990.-269 c.

7. Tpuropbes B. JI. ApXUTeKTypa ¥ MPOrpaMMHpPOBaHHE apu(PMETHUECKOTO COMPOIECCOpPa. -
M.: Dueproaromuznart, 1991. -208 c.

8. Hcnomwsosanue Turbo Assembler nipu paspabotke nmporpamm / Coct. A. A. Yekartkos. - Ku-
eB: "luanmektuka", 1995. - 288 c.

9. Mopc C. I1., Ans6epr . JI. Apxurextypa Mukponpoueccopa 80286: Ilep. ¢ anri. - M.: Pa-
MO U CBsI3b, 1990. - 304 c.

HuTepHeT-pecypcesl

http://lib.kbsu.ru/ - bubimorexka KBI'Y.

http://www.garant.ru/ - CnpaBouHas mpaBoBas cucrema «l"apant.

1
2
3. http://www.consultant.ru/ -CnipaBounast mpaBoBas cuctema «Koncynprantllnocy.
4. http://www.studmedlib.ru - 9bC «KoHcynbTaHT CTyJeHTa»
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http://rbook.ucoz.ru/
http://ww.studentlibrary.ru/booMSBN5732503595.html
http://ww.stodentlibrary.ru/%20book/ISBN9785890356499.html
http://rbook.ucoz.ru/
http://rbook.ucoz.ru/
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/

5. http://www.ph4s.ru/book_electronika.html - O6pa3zoBarenbubiii mpoekT A.H. Bapru-

Ha
http://www.Russianelectronics.ru -moptan «BpeMs 31eKTpoHUKNY;

http://www.platan.ru — KaTanor 3JeKTPOHHBIX KOMIIOHEHTOB;

http://metodist.lbz.ru/iumk/nano/lections.php - BUIEOPOIHUKH 10 HAHOTEXHOJIOTHH;

o 0 R

http://nano.fcior.edu.ru — katanor Hay4HO- 00pa30BaTEIBHBIX PECYPCOB JJIs1 HAHOUH-

Iy CTPUH.
10. https://www.sciencedirect.com/ - IToHOTEKCTOBasA O0a3a naHHBIX ScienceDirect.

9. IIporpamMHoOe o0ecriedeHre COBPeMEHHbIX HHPOPMAIITHOHHO-KOMMYHHMKAIMOHHbBIX
TEXHOJIOTrHi

1. CTyaeHTBl MMEIOT JOCTYN 4epe3 MHTepHeT AOCTym K €JHHOMY O00pa3oBaTeIbHOMY
HOPTaJy, TA€ B OTKPBITOM JOCTYIIE UMEIOTCS PECYpChl y4eOHO-METOIMUECKON JIUTEPATYPHI, SIB-
JSTFOLIMecs pa3paboTKaMu Beaylux By30B Poccum.

2. JInst peiTHHTOBOTO KOHTPOJISL HCIIONB3YETCs CHCTEMa KOMIIBIOTEPHOTO TECTHPOBAHUS
Ha 0a3e nmporpamMmmHoro odecneuenus Moodle.

3. Ilpu BbITIONHEHUH J1a0OPATOPHOTO MPAKTUKyMa CTYICHTHI B 00S3aTEIILHOM IOPSIKE
IPOBOAAT 00pabOTKY SKCIEPUMEHTANBHBIX MaHHBIX C MPUMEHEHHEM IPOTPAaMMHBIX CpPeX
Microsoft Exell, MathCad.

4. B pamkax obecrieyeHus! IPUMEHEHUSI KOMIIBIOTEPHBIX TEXHOJIOTHUH B 00pa30BaTeIbHOM
npoIecce UMEIOTCS CIICUATU3NPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI C COBPEMEHHBIM MPOTPaMM-
HBIM 00€CTIeYeHUEM U UMEIOIUM BEIX0J] B VIHTEpHET.

10. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHrue TUCIUIIMHBI

[Ipu npoBeneHNN 3aHATUH UCTIONB3YETCS ayIUTOPHUs, 000PYIOBaHHAS MPOSKTOPOM ISt
otoOpakeHus npe3eHTanuii. Kpome Toro, nmpu npoBeleHUM JIEKUUH U NMPAKTHUECKUX 3aHATUN
HEOOXOIMM KOMITBIOTEP C yCTaHOBJICHHBIM Ha HEM Opay3epoM M MPOTrpaMMHBIM OOecTieueHHEeM
IUTst IeMoHcTpanuu npe3entanuii (Power Point u ap.).

B xone mpoBeneHust 1a00paTOPHBIX 3aHATUH MO MUCIMILIMHE CTYIEHTHI MOJYYaroT Ha-
BBIKM UMHTALUU PE3yJIbTaTOB M3MEPEHUI, MOJEIMPOBaHMs MPOLIECCOB B MPOTrPaMMHON cpejie
Electronics Workbench, a Tak ke HaBBIKM MaTeMaTH4eCKOH 00paOOTKH MOITYYECHHBIX Pe3yJIbTa-
TOB UMHTALMK. CTYJEHThl UIMEIOT JIOCTYI K €JMHOMY 00pa3oBaTeiIbHOMY MOpTaIly, IJie MOTYT B
OTKPBITOM JIOCTYIIE TIOJIB30BATHCS pecypcaMu y4eOHO-METOAMYECKON JINTEPaTypPhl, SBIISIOIIH-
Mucs pazpadotkamu Benyumx BY3os PO.

JI1st peATHHIOBOTO KOHTPOJISL 3HAHUM MCIOJB3YETC CHCTEMAa KOMIBIOTEPHOTO TECTUPO-
BaHUs Ha caiite open.kbsu.ru Ha 6a3e mporpammuoro obecnedenuss Moodle. B maGopaTopHbix
3aHATUSAX HUCIOJB3YETCS MPOrpaMMBbl CXeMOTeXHH4Yeckoro mojenupoBanus Electronic Work-
bench u Micro Cap 8. IIpu BbIIOIHEHHUHU 1a0OPATOPHOrO MPAKTHUKyMa CTYACHTHI B 00s3aTelb-
HOM TIOPSAJKE MPOBOIAT 00pabOTKY SKCIEPUMEHTAIBHBIX JAaHHBIX C MPUMEHEHHEM IPOTpaMM-
HbIX cpen Microsoft Exell, MathCad.

[Ipu mpoBeneHWH 3aHATHH JIEKIIMOHHOTO THIIA, CEMHHAPCKUX 3aHATUN HCHOJIB3YIOTCS
JMLIEH3UOHHOE ITPOrpaMMHOE 0OecIieyeHue:

JIUYEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000H0 PACNPOCMPAHAEMbIE RPOZPAMMDbL:

e Microsoft Office muuensus: Jlorosop Nel35 ot 22.05.2018, moroop Ne n-21100 ot
20.09.2017, ceptudpukar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot
29.08.2017, noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot
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http://www.ph4s.ru/book_electronika.html
http://www.russianelectronics.ru/
http://www.platan.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://nano.fcior.edu.ru/
https://www.sciencedirect.com/

14.08.2015, morosop Ne 1/01-12 ot 01.12.2014, norosop Ne0331100002314000061-
0003152-01 or 25.11.2014, pmorosop Ne0331100002314000077-0003152-01 ot
29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar
ot 20.04.2009, cepruduxat ot 18.06.2008, ceprudukar ot 12.10.2007, ceptudukar ot
14.03.2007;

e apxwuBaTop 7z, Adobe Acrobat Reader nuiieH3us: mpemocTaBisieTcsi OECIIaTHO Ha YCIIO-
BUSX MO ajipecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nuneH3usi: mpeaocTaBiis-
eTcst OecIIaTHO Ha yCJIOBMAX JIMIIEH3MOHHBIX COTJIAICHUH Ha MporpaMMHoe olecreye-
HUE c OTKPBITBIM HCXOJIHBIM KOJIOM o azapecy
https://code.google.com/intl/ru/chromium/terms.html.

a Tak e CBOOOIHO paclpoCTpaHsIeMbIe TIPOTPAMMBI:

- Academic MarthCAD License - MaTemMaTHuecKOe IPOrpaMMHOE 00ecTieueHre, KOTOPOoe
MIO3BOJISIET BBIMOJIHATh, aHAIM3UPOBATh BAKHEHIINE HWHKCHEPHBIC pacueThl W OOMEHHBATHCS
1MU;

- WinZip nns Windows - mporpamMm Jijist CxKaTUsl U PaciakOBKH (haiiiios;

JIisi CTYZICHTOB C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI CO3aHBI CIICIUAIEHBIC
YCIIOBHS JUIsl IOJYYCHUST 00pa30BaHHUsI.

B mensx MOCTYIMHOCTH TOJY4YEHHUS BBICIIErO OOpa3oBaHUs MO 00Pa30BATEIBHBIM IIPO-
rpaMMaM MHBAJIHJIAMH U JIMIIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI YHUBEPCUTETOM
obecrieunBaeTCs:

AJIbTEPHATUBHOM BepCHel OPHUIMATBHOTO caiiTa B ceTH «MIHTEpHET» s CIa0O0BUISIINX;

MIPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETO 00yJAOIIEMYCsl HEOOXOUMYIO TTIOMOIIIb;

JUTs. MTHBAJIMJIOB U JIUII C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU 3I0POBBSI IO CIIyXy — JIyOJIH-
pOBaHME BCIYX CIPABOYHON MH(OPMAIMK O PACIIUCAHUU YICOHBIX 3aHATHH; oOecrieueHue Hal-
JISKAIIMMU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHS HH(POPMAIINH;

JUTSE MTHBQJIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBS, UMEIOIIUX Hapy-
IICHUSI OTIOPHO-IIBUTATEJIBHOTO amiapara, CO37aHbl MaTepHaIbHO-TEXHHUECKUE YCIOBHS 00eC-
MIEYUBAIOIINE BO3MOKHOCTh OECITPETISITCTBEHHOTO JOCTYIa 00yJarOIINUXCsl B YICOHBIC ITOMEIIIe-
HUSI, OOBEKTY MUTAHUS, TYAJICTHBIC M JIPyTHE TIOMEIICHUS YHUBEPCUTETA, a TAKXKe MPeObIBAHUS B
YKa3aHHBIX MIOMENICHUSX (HATMYNE PACIIMPEHHBIX ABEPHBIX MPOESMOB, TOPYIHEH U JPYTHX MPH-
crocoOeHui).
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Ipunoxenne 1

Jlucr u3meHennii (qonosiHeHuii) B padoueii nporpamme aucuuiuinabl (moayJas) «udpo-

BbIe YCTPOHCTBA U MHKPOIIPOLECCOPbI B KOHCTPYKIUAX IC»
110 HANIPABJICHMIO NOATOTOBKH

Ha 20 -20_ y4eOHblii rox

Ne
o/a

Onement (myHkT)P I

[Tepedyenb BHOCHUMBIX
W3MEHEHUH (JIOTTOJTHCHHMI )

[Ipumeuanue

HBIX TEXHOJIOTHUM

IIpoTtokomn Ne OT«__ »

3aBenyroumii kadenpoit

OOcyxneHa U peKOMEHJI0BaHA Ha 3aceaHuu Kadeaphl DICKTPOHUKH M MH(OPMAIHOH-

20 T.
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