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BBEAEHME

1. HacTosilee usgaHne ABNsieTC OCHOBHBIM OpPraHM3auMOHHO-MEeTOONYECKUM OOKYMEHTOM Yy4eb-
HO-METOAMYECKOrO KOMMIIeKca No ANCUUMNIIMHE B COCTaBE OCHOBHOWM MpodieccroHarnbHoM obpa3oBaTeribHOM
nporpamMmmsl Boeicliero obpasosanus (OINMNOIM BO). OHo npegHasHayeHo cTtaTb AN HUX METOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CopgepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKMX YKasaHun nocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pas3BuTbl B y4eOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. [ocTyn oby4aloLmXcs K SNEKTPOHHOM Bepcun MeToamMyecknx ykasaHum no M3yyvyeHuo aucumniu-
Hbl, 0becneyeH B MHOpMaLMOHHO-06pa3oBaTeNbHOM cpeae YyHMBepCcUTeTa.

Mpn 3TOM B SNEKTPOHHYK BEPCUMIO MOryT ObiTb BHECEHbl TEKyLMe WM3MEHEHUSI U [AOMOSIHEHUS,
HanpaBJieHHble Ha NOBLILIEHNE Ka4yeCTBa HACTOALLMX METOOANYECKMX YKa3aHUN.

YBaxaembie oby4atowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM gucUMMNMHBI, HAYHUTE C BAYMYMBOrO NPOYTEHUA
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTo nomoxeT Bam BoBpewmsi
NOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasoBaHum.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIIMHE N COU3MEPUB
C HMMK cBOM cunbl, Bbl cMoXxeTe caenatb 0CO3HaAHHLIN BbIOOP COBCTBEHHOW TaKTUKK U CTpaTerMm y4ebHom
OeATenbHOCTH, yoepeub camux cebst OT Hepa3yMHbIX PeLleHWIA Mo OTHOLLEHMWIO K HEW B Ha4yarne cemecTpa, a
He Toraa, Korga yxe cTaHeT nosgHo. Mcnonb3ys aTu ykasaHusi, Bbl 6€3 gononHUTEeNbHbIX OCNOXHEHUIA NO-
aovgete K NPOMEXYTOYHOW aTTecTtaumm no 3ToW AUCUMUNIMHE. YCNEewWwHOCTb aTTecTaumMn 3aBUCKT, npexae
Bcero, oT Bac. Ee 3anor — putmu4yHas, ueneHanpaeneHHasi, BaymunBasi ydebHas pabora, B uensx obecne-
YeHUs1 KOTOPOW 1 pa3paboTaHbl 3T METOAMYECKNE YKa3aHWS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YyebHas gucuunnuHa otHocuTcs K avcumnnudam OOl yHmMBepcuTeTa, cocTaB KOTOPbIX onpeae-
nsetcsi By3om u TpeboBaHmamu ProcC.
Lenb ducuunnuHbl — sBnseTcs MHMOPMaLMOHHOe obecneydeHne npodeccroHarnbHOM MOAroTOBKU
Bakanaspa no HanpasneHuto 35.03.06 — ArpouHxeHepus, opMmpoBaHme 6a30BbIX TEOPETUYECKMX OCHOB LiMd-
POBOW ANEKTPOHUKN 1 MPUHLMNOB PaboTbl MUKPONPOLECCOPHBLIX CUCTEM U LUAPOBON TEXHUKMN.

B xo0e oceoeHusi QucyuniuHbl 06y4yarouwulicsi OOSIKeH:

MMeTb LeNIOCTHOEe NpeAcTaBneHne 0 NpuHUMnax yHKLUMOHUPOBaHUSA 6a30BbIX 31EMEHTOB LUdpo-
BOW 3MNEKTPOHUKM U BO3MOXHOCTEN KOMMO3MLMK N3 HUX (MYyTEM COOTBETCTBYIOLLIErO COeAUHEHNST UX LUdpo-
BbIX BXOAOB 1 BbIXOA0B) LM(POBLIX YCTPONCTB C 3aAaHHbIMMU JTOTMYECKUMN DYHKLMSMMU;
BnageTb HaBblkamMW 3KCMnyaTauuu LUEPOBOA TEXHUKM U NPOrpaMMHO yrNpaBfsieMblX YCTPOMCTB

MUKPONPOLEeCCOPHbIX CUCTEM;

3HaTb TEOPETUYECKME OCHOBbI LINGPOBOM 3NEKTPOHMKN Y MUKPOMNPOLLECCOPHbLIX CUCTEM aBTOMATUKK;
yMeTb pellaTtb TeXHUYECKMe 3adadn, BO3HUKAOLWME NpU IKCnnyaTaumm M BHeApeHUn LMdpOoBbIX
NporpaMmHO yrnpaBnsieMblX YCTPOWCTB B CUCTEMbI aBTOMaTUKM.

1.1.MepeyveHb KOMMETEHUUIN C YKasaHUEM 3TanoB UX (hopMMPOBaHUA B pe3ynbTaTe OCBOEHUs y4yeb-

HOM AUCLUNNUHbI:

KomneTteHuun,
B (hopMUpoOBaHUM KOTO-
pbiX 3ageAcTBOBaHa guc-

Kop n Haume-
HOBaHue WH-
AuKaTopa Aao-

KoMnoHeHTbI KoMneTeHuUH,
dopmMupyemble B paMKkax 4aHHON AUCUUNIVHBI
(kak oxuaaemblii pe3ynbTaT ee OCBOEHNS)

uunInMHa M
CTMXEHUN
3HaTb U NOHU- ymMeTb aenatb BNageTb HaBbIKamMu
Kon HauMeHoBaHue KOMMeTeHLuUn ~
MaTb (oenicTBOBaTh) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpodeccMoHanbHblie KOMNEeTeHLUN
MK-7 CnocobeH opranun- | NO-1nk.; 3HaTb OCHOBBI YmeTb Mo 3agaH- | Brnagetb HaBblkaMu
3o0BaTb paboTy no | OpraHusyeTt UMpOBON 3fek- | HbiM Tabnmuam opraHusauum pabot

NOBbILLEHWNIO 3-
GPEKTUBHOCTU
CenbCKOX035Mn-
CTBEHHOW TEXHUKN
n obopygoBaHus

paboTy no no-
BbILLIEHMIO 3¢0-

TPOHUKMN, MPUH-
UMnbl AeNCTBUSA

WCTUHHOCTY Mo-
nyyaTb paumo-

no MmoaepHu3aumm
CernbCKOX035M-

PEKTUBHOCTU NOrn4ecknx ae- HanbHble UHTe- CTBEHHOW TEXHUKN
CcernbCKo- TOMaTOB U UX rpaneHble cxembl | n ob6opygoBaHus ¢
XO3AWCTBEHHOW | CUMHTE3 MO Norn- | NIOrM4eckmx aB- NCronb30BaHMEM C
TEXHUKM 1 060- | yeckum Tabnu- TOMaTOB, KOTO- NCnonb30BaHMEM
pyLoOBaHus LaM UCTUHHOCTWU | pble MPUMEHSAIOT- | MUKPOMNPOLECCOPOB

C Uernbio 1ux nuc- CSl NpU MOAEPHU- | 1 LMAPOBLIX aBTO-

Nnosib30BaHns 3aLnn cenbcKo- MaToB.

npu aBTomMaTu- XO3SMCTBEHHOMN

3aumn C Lenbto TEXHUKM 1 obopy-

NoBbILLEHNS 3p- | AOBaAHUA.

GEKTUBHO-CTU

TEexXHosoru-

Yeckux npotec-

coB B AlK
NO-2nk.7 3HaTb apxuTek- YMmeTb cocTaBs- BnageTtb HaBblkamu
OpraHusyet TYPY MUKPOMpPO- NATb 3a8BKN Ha opraHusaumm pabot
TEeXHUYECKUmn LLeCCOpPHbIX CU- HeobxoauMmble no MoaepHusauum
OCMOTp M TEKy- | CTeM aBToMaTu- | MUKponpoLec- cucTem aBTomaTu-
LA PEMOHT YecKoro ynpas- COpHble yCTpOon- Yyeckoro ynpasne-

TEXHUKM, Npu-
eMKy 1 ocBoe-
HWe BBOAMMOTIo
TexHornormnye-
ckoro obopyno-
BaHuWs, cOCTaB-
nseT 3aABKM Ha
obopyaoBaHue
1 3anacHble
yacTu u moaep-
HU3aUn Ma-
LLIVH

NeHus n perynu-
poBaHusi, MeTo-
Obl MPUEMKN 1
OCBOEHUS BBO-
OUMbIX 3BEHbEB
aBTOMAaTUKK C
NCMonb30BaHNEM
TEXHUYECKOTOo U
nporpaMmMHoOro
obecneyeHns
MUKponpoLiec-
COpPHbIX
YCTPOWCTB C Lie-
nbto 3 eKTUB-
HOCTU TEXHOIIO-

CTBa ANs 3aMeHbl
WMU 3BEHLEB aB-
TOMaTuKkK, pabo-
TaloLLMX Ha OCHO-
BE YCTapeBLUMX
MeXaHUYECKNX U
3neKkTpoMexaHu-
YEeCKMX YCTPONCTB

HWS1 U perynmpoBa-
HWSA C NPUMEHEHW-
€M MuKponpoLiec-
COPHOW TEXHUKU U
LMdPOBON anek-
TPOHUKM




rM-4eCKnNx Npo-
uec-coB B AlK

WNA-3nk-7
OcyuwiecTBnser
BHeApeHne co-
BPEMEHHbIX
LMGPOBLIX TEX-
HOMoOrn B NPo-
M3BOACTBO

3HaTb OCHOBbI
LMPPOBbLIX TEX-
HOMOrMM N MeTo-
Obl X BHegpe-
HUS B NPOU3BO[-
CTBO, C Lenbto
NnoBbILLEHNS 3p-
PEKTUBHOCTU
TEXHonoru-
Yeckux npouec-
coB B AlK

YmeTb no 3agan-
HbIM NapameTpam
MUKponpoLec-
COPHBbIX
YCTPOWCTB Haxo-
OnTb MX cTatuye-
CKMe 1 guHamm-
yeckne xapakTe-
puUCTUKK, nepena-
TOYHbIE U Nepe-
XOAHble PYHKLMM
M Ha OCHOBE 3TUX
OaHHbIX paccyu-
TbiBaTb 9KOHOMMU-
yeckumn acppekt
OT 3aMeHbl ycTa-
peBLUNX 3BEHLEB
CAY HoBbIMU
MUKponpoLiec-
COpPHbIMMK YCTPOWN-
CTBaMM.

BnageTtb HaBbikamu
COBPEMEHHbIX
LUMAPOBLIX TEXHO-
normn B Npon3Boa-
CTBO C MCMOSb30-
BaHMEM nocnegHmnx
JOCTUXEHUN B 06-
nactu uncpoBoin
aBTOMaTUKN U
undpoBon anek-
TPOHMKHM




1.2.

OnucaHuve nokasaTenen, KPUTEPUEB U LUKaN OLLEHUBAHUA U 3TanoB (POPMUPOBaHUSA KOMMNETEHUUA B paMKax AUCLIUNIIUHbI

YpoBHM cHOPMMPOBAHHOCTM KOMNETEHLIMN

KOMMNEeTeHUUs He cop-

MUHUMaIbHbIN cpeaHun BbICOKWI
MUpoBaHa
OueHkn chopMMPOBaHHOCTU KOMMETEHLUI
He 3auteHo 3auTeHo

XapakTepucTika chOpMMPOBaHHOCTY KOMMETEHLMM

Ko vHavka- KomneTeHums B nonHowm 1. ChopMMpPOBaAHHOCTL KOMMETEHLMN COOTBETCTBYET MUHUMATIbHBIM
Whaexc n Topa [oCTH- WHaKaTopsI MNokasatenb OUEHNBA- | viepe He chopMMpoOBaHa. | TPeGOBAHMAM. VIMEIOLNXCA 3HAHMI, YMEHNIA, HABLIKOB B LIEMOM [0- ®opmbl 1 cpeacTsa
HasBaHue WKEHUII KOM- KOMMETeHLMN HWA — 3HAHWA, YMEHUA, | |veloumxcs 3HaHUI, CTaTO4HO 41151 PELUEHUs NPaKTUYeCKuX (MpodeccroHarbHbIX) 3agad. KOHTponA hopmMrpo-
KomneTeHLmm neTeHLmMm HaBbIk/ (BaneHns) YMEHWIt U HaBbIKOB Hefo- | 2. ChopMUPOBAHHOCTb KOMMETEHLIMM B LIEMOM COOTBETCTBYET Tpe- BaH1sA koMneTeHunn
CTaTOYHO Ans pelleHnst 6oBaHMSIM. VIMEOLWNXCS 3HAHWI, YyMEHUA, HaBbIKOB M MOTUBALMU B
npakTuyeckux (npodec- LiefloM JOCTaTOYHO A PeLleHns CTaHAapTHbBIX NpakTuyeckmx (npo-
CHOHarbHbIX) 3agay deccroHarnbHbIX) 3aday.
3. CchopMUpPOBAHHOCTL KOMMETEHLMM MOMHOCTLIO COOTBETCTBYET
TpeboBaHnAM. MimetoLumxca 3HaHUIA, YMEHWIA, HaBbIKOB 1 MOTUBAaLUN
B NOJIHOM Mepe AOCTaTOYHO AMS PeLleHnsl CIOXHbBIX NPaKTUYeCcKmMX
(npodbeccuoHanbHbIX) 3agaq.
Kputepum oueHnBaHus
MonHoTa 3Ha- 3HaeT O0CHOBbI LMgpo- He 3HaeT ocHoB ungpo- 1. 3HaeT OCHOBbI LM(POBOI SMEKTPOHUKUN. B Llenom noHnmMaeT npuH-
HUN BOW 3NIEKTPOHMUKM, BOW 3NIEKTPOHUKM, He LmMnbl AENCTBUS NOrMYECKMX aBTOMaTOB, HO UCMbITLIBAET 3aTpyaHe-
NPVHLUMNbI 4eCTBUA MOHMMaeT NPUHLUWMbI HVe Npu opraHnsauum poboT COBEPLUEHCTBOBAHWSA CEMbCKOXO3AN-
NOrMYeckMx aBTOMaToB | AeWCTBUS NOTUYECKUX CTBEHHOW TEXHWKM Ha OCHOBE ee LydpoBu3aLmm.
W anropuTMbl UX CUHTE- | aBTOMAaTOB U He 2. 3HaeT OCHOBbI LIMPOBON 3MEKTPOHMKN. [TOHMMaeT NpUHLMMbI
3a No nornyecknm Tab- [eNcTBUA NMOrMYeCcKMX aBTOMaToB M anropuTMbl X CUHTE3a Mo Noru-
nmuam UCTUHHOCTU C YeCcKkMM Tabnmuam UCTUHHOCTU C Lerbio MX UCMONb30BaHWS Npu aB-
LEMbIO VX NCMOMb30Ba- TOMAaTW3aLMM C LieNbio MOBLILLIEHNS 3 MEKTUBHOCTU TEXHOMOMUYe- TectuposaHue, nabo-
HUS NPV aBTOMaTU3a- cKuX npoLeccos B AMK paTopHble paboTbl.
na-1nk.7 LiMM C Lenblo nosblLLe- 3. 3HaeT 0CHOBbI LIMPPOBON 3MEKTPOHWKM, MOHUMAET NPUHLIMMbI AEN-
HWs1 acpchekTMBHOCTU CTBWS! NTOrMYECKUX aBTOMATOB. 3HaeT anropuTMbl ONTUMU3ALMN
TEXHONOrM4YeCcknx npo- CIOXHbIX MHTErpanbHbIX CXeM, 4TO MO3BONSAET PaLMOHaNbHO OpraHn-
ueccos B AlNK 30BaTb paboTy MO COBEPLUEHCTBOBAHMIO CENTbCKOXO3ANCTBEHHON
TEXHUKN Ha OCHOBE BHEAPEHNS MUKPONPOLIECCOPHOM U LIMdpOBOWA
TEXHVIKM.
MK-7 Hanuuve yme- YmeeT no 3agaHHbIM He ymeeT no 3agaHHbIM 1. YMeeT 1o 3agaHHbIM Tabnuuam UCTUHHOCTU Nony4aTb UHTerparnb-

HUN

Tabnuuam NCTUHHOCTU
nony4yaTtb pauuoHanb-
Hble MHTEerpanbHble
CXEMbl NOrMYecKnx
aBTOMaToB, KOTOpPblE
NPUMEHSIIOTCS NpK
MoAepHU3aLun cernb-
CKOXO3AMCTBEHHOWN
TeXHUKN 1 obopynosa-
HUA

Tabnuuam NCTUHHOCTKN
nony4yaTtb pauuoHanbHble
MHTerpanbHble CXEMbI
NOrNYecKnx aBTomaTos,
KOTOpble NPUMEHSIIOTCS
npu MopepHu3auum
CEeNbCKOXO3ANCTBEHHOM
TEeXHUKU 1 obopynoBaHUs!

Hbl€ CXeMbl JIOTMYECKNX aBTOMATOB, KOTOPbIE MPUMEHSIOTCS Npu
MOZIepHU3aLIMN CENbCKOXO3SNCTBEHHON TEXHUKMN U 06opyaoBaHus. Ho
YMeHus1 opraHn3oBaTb paboTy No CoBEPLLEHCTBOBAHUIO CEMbCKOXO-
3ANCTBEHHOW TEXHUKM HA OCHOBE €€ LdpOBM3aLNM HAXOOATCS NNLLb
Ha MUHUMarbHO JOMYCTVMOM YPOBHE.

2 YmeeT 1o 3agaHHbIM Tabnuuam UCTUHHOCTM NonyyaTh pauuoHarnb-
Hble MHTEerpanbHble CXeMbl JTIOTMYECKNX aBTOMATOB, KOTOPbIE NpUMe-
HSIIOTCSA NPY MOAEPHU3ALUN CENbCKOXO3ANCTBEHHOW TEXHMKM 1 060-
pyOoBaHus.

3. YMeeT Mo 3agaHHbIM Tabnuuam UCTUHHOCTU Nony4YaTh paumo-
HarnbHble MHTEerpanbHble CXeMbl JTOTMYECKUX aBTOMAaTOB, KOTOpbIe
NPUMEHSIIOTCSA MPU MOAEPHU3ALMUM CENbCKOXO3SANCTBEHHOM TEXHWKM U
obopynoBaHus. CnocobeH paumoHansHO opraHn3oBaTb paboTy no
COBEpLLEHCTBOBAHMIO CEJIbCKOXO3SIMCTBEHHOW TEXHWKM Ha OCHOBE
BHEPEHUS MUKPOMNPOLIECCOPHON U LIMPPOBON TEXHUKU.

TectupoBaHwue, nabo-
paTopHble paboTbl.

Hannyne HaBbI-

BnapeeT HaBblkaMu

He BnageeT HaBbikaMu

1. . Bnageet HaBblkamu opraHusauuum pa60T no MogepHunsaumnm

TectupoBaHwue, nabo-




KOB (BnageHue
OnbITOM)

opraHvsauum pabot no
MoAepHU3aLum cenb-
CKOXO3ANCTBEHHOM
TEeXHUKN 1 obopynosa-
HWSI C UCMONb30BaHNEM
MWKPOMpPOLIECCOPOB U
LncpOBbIX aBTOMATOB.

opraHv3aumu pabot no
MOZEPHU3aLMKN CENbCKO-
XO3SMCTBEHHOW TEXHUKM
1 obopyaoBaHus ¢ uc-
Nnonb30BaHNEM MUKPO-
npoLeccopoB 1 undpo-
BbIX aBTOMaTOB

CEenbCKOX03AINCTBEHHOW TEXHWKM 1 060PYAOBaHNSA C UCNONb30BaHNEM
MWKPOMPOLIECCOPOB U LIPOBLIX aBTOMATOB Ha YPOBHE A0MYCTUMOrO
MUHUMYMa.

2. BnapeeT HaBblkaMu opraHn3auum paboT no MofepHu3aumn cenb-
CKOXO3AVCTBEHHOW TEXHWKM 1 060PYAOBaHMS C UCNONb30BaHNEM
MVKPOMpPOLIECCOPOB 1 LIMPOBbLIX aBTOMATOB.

3. . BnageeT xopoLwvmu HaBblkamMu paLyoHanbHON opraHn3aumm
paboT No MoAepHU3aLMN CENbCKOXO3ANCTBEHHOW TEXHWUKM 1 06opY-
[0BaHUA C UCNOMNb30BaHNEM MUKPOMPOLIECCOPOB M LMGPOBLIX aBTO-
MaTOB.

paTopHble paboThl.

MonHoTa 3Ha-

3HaeT apxuTekTypy

He 3HaeT apxuTekTypbl

1. UmeeT npeacTaBneHne o CTpykTypHbix cxemax CAY n CAP. B

TectupoBaHue, nado-

NA-2nk7 HUN MUKPONPOLECCOPHBIX MUKPONPOLIECCOPHBIX LiesIoM NOHVMMAET NPUHLMNBI X paboTbl Ha PYHKLMOHANBHOM U anro- | paTopHble paboTbl.
cMcTeM aBTomaTuye- CMCTEM aBTOMATUYECKOTO | PUTMUYECKOM YPOBHE, HO UCMbITbIBAET 3aTpyAHEHWE Npu onpeaene-
CKOro ynpaBreHus n yrpaBneHns n perynupo- | Huu nokasartenen apMEKTUBHOCTN OT UX BHEAPEHUS.
perynuposaHus, MeTo- BaHus (CAY u CAP), 2. 3HaeT A3bIk CTPYKTYPHbIX cxeMm CAY n CAP. MNoHumaeT npuHumnbI
Abl MPUEMKN 1 OCBOE- METOAO0B NPUEMKM U nx paboTbl Ha PYHKLMOHANBLHOM M anropuTMUYECKOM YPOBHE U Me-
HVS BBOAVMbIX 3BEHbEB | OCBOEHWS BBOAMMbIX ToAbl pacyeta 3PEKTUBHOCTN OT NX BHEAPEHUS.
aBTOMaTUKN C UCMNOTb- 3BEHbEB aBTOMAaTUKN C 3. . B coBeplieHCTBE 3HaeT A3bIK CTPYKTYpHbIX cxem CAY n CAP.
30BaHMEM TEXHMUYECKO- | WCMONb30BaHWEM TEXHU- [MoHnmaeT NpuHUMMBI X paboTbl HA PYHKUMOHAMBEHOM 1 anropuTMu-
ro U NporpamMMHOro YeCKOro 1 MPOrpamMMHOr0 | YeCKOM YPOBHE U METOAbI pacyeTa 3(pdeKTUBHOCTM OT VX BHeApe-
obecneyeHnss MMKpO- obecrneyeHnst MUKPOMNpO- | HUA , 4TO NO3BOMSAET paLMOHanNbLHO OpraHM3oBaThb paboTy no coBep-
NPOLIECCOPHbIX LIeCCOPHbIX YCTPOWNCTB LLEHCTBOBAHUIO CEMbCKOXO3ANCTBEHHOW TEXHVKM HA OCHOBE BHEApe-
YCTPOWCTB C LieNbio HWUS MVKPOMPOLLECCOPHOW U LIMPPOBOMA TEXHUKN.
3P PEKTUBHOCTU TEX-
HOMOrMYecKnx npoLiec-
coB B AlNK
Hanunuve yme- YmeeT cocTaBnsAtb He ymeet coctaBnste 1. YmeeT Ha ocHOBe nMpuHUMnmanbHow cxembl CAY mogenupoBaTb TectuposaHue, nabo-
HUN 3asBKV Ha Heobxoaw- 3asBKV Ha Heobxoammble | ee PyHKUMOHArbHYIO Cxemy v noabupaTe Ans Hee HeobxoanMbIn paTopHble paboTbl.
Mbl€ MMKPOMPOLIECCOP- | MUKPOMPOLIECCOPHbIE nepeyeHb MUKPOMPOLECCOPHBIX YCTPOWCTB, HO MPW COCTaBMEHUN
Hble yCTpoViCTBa Ans YCTPOWCTBa ANsA 3aMeHbI 3asBKM MHOTAA BbIOMPaeT He BCeraa caMblil pauyoHarnbHbIv nepe-
3aMeHbl MU 3BEHbEB MU 3BEHBEB aBTOMaTU- YeHb MUKPOMPOLIECCOPHBIX YCTPONCTB.
aBTOMaTKKK, paboTato- Kn, paboTaroLmx Ha oc- 2. YMeeT Ha ocHoBe npuHumnuansHon cxembl CAY mopenvpoBaTb
LLIMX Ha OCHOBE yCTa- HOBe yCTapeBLUMX Mexa- ee (pyHKUMOHarnbHyo cxemy 1 noabupaTtb ANst Hee HeobXxoanMbIN
PEBLUMX MEXAHUYECKUX | HUYECKMX U 3neKTpoMe- nepeyeHb Hanbonee NonesHbIX MUKPOMPOLIECCOPHbIX YCTPOWCTB,
1 anekTpoMexaHuye- XaHW4YeCKMX YyCTPOWCTB 3. YmeeT Ans fOCTaTOYHO CMOXHBIX MPUHUMNManbHbIX cxem CAY
CKMX YCTPOWCTB mMopaenupoBaTh UX (PYHKLUMOHAMNbBHYIO 1 anropuTMUYECKYHO CXeMbl 1
noaGupatb AN HAX ONTUManbHbIN NepeyYeHb Hanbonee NonesHbIX
MWKPOMPOLIECCOPHBIX YCTPONCTB
Hanuuve HaBbl- | BnapgeeT HaBbikamu He Bnapeet HaBblkamu 1. Bnageet HaBblkamy opraHusauuy paboTt no MoAaepHuU3aLum cu- TectupoBaHue, nabo-
KoB (BnageHue opraHusaumm pabot no opraHusaumm pabot no CTEeM aBTOMAaTNYECKOro yNpaBreHUs U perynnpoBaHns, HO HegocTa- paTopHble paboTbl.
OMbITOM) MOAEpHU3aLUM CUCTEM | MOAEPHU3aLIUM CUCTEM TOYHO 3HAKOM C HOMEHKNaTypOW MUKPOMPOLEECCOPHBIX YCTPOMCTB, C
aBTOMaTWU4eCKOro aBTOMaTM4ECKOro ynpaB- | MOMOLLbIO KOTOPbIX MOXHO Hanbonee paunoHansHO MOAEPHU3NPO-
yrpaBneHns n perynu- NeHns 1 perynmpoBaHns BaTb CAY.
pOBaHWA C NPUMEHEHW- | C MPUMEHEeHUEeM MUKPO- 2. BnapeeT HaBblkamu opraHusaumu paboT no MoaepHU3aumm cu-
eM MUKponpoLeccop- NPOLECCOPHOM TEXHUKA 1 | CTEM aBTOMaTU4ECKOro ynpaBreHusi U perynnpoBaHusi, cnocobeH
HOWM TEXHUKU 1 LUmdpo- LnpOBO 3MEKTPOHMKM HaxoauTb TakMe MUKPOMPOLIECCOPHbIE YCTPOWCTBA, C MOMOLLbIO KO-
BOWVi 9MEKTPOHMKU TOpbIX MOXHO Havbonee paunoHanbHO MogepHuanposaTe CAY.
MonHoTa 3Ha- 3HaeT 0CHOBbI Lidpo- He 3HaeT ocHOBbI Lnd- 1. AmeeT npeAcTaBneHne o MeToAax BHeApPEHUS LMMPOBbIX TEX- TectupoBaHue, nado-
NA-3nk-7 HUIN BbIX TEXHOMOMMI U Me- POBbIX TEXHOMOIMIA U HOMOTWI B NPOU3BOACTBO, HO 3HAHNSI O BO3MOXHOCTAX MPUMEHEHUS! paTopHble paboThl.

TOAbl UX BHEAPEHUS B
NpPOU3BOACTBO, C LiENblo
noBblLeHNs adpdek-

MeTOAb! MX BHEAPEHVS B
NpOU3BOACTBO, C Lienblo
noBbILLEeHNs acpdekTnB-

COBPEMEHHOM LIMPOBOIi TEXHWKM COOTBETCTBYIOT NULLb A0MYCTUMO-
MY MUHUMYMY.
2. 3HaeT MeTobl BHEAPEHMS LIMGPOBbIX TEXHONOIW B NPOVU3BOA-




TUBHOCTU TEXHOIOMM-
YeCKUX NpoLeccos B
AlK

HOCTU TEXHONOMM4YeCKnX
npoueccos B AlK

CTBO C XOPOLUUM 3HaHWEM BO3MOXHOCTEN COBPEMEHHOMN LidpOoBOM

TEXHUKN.

3. . B coBepLieHCcTBe 3HaeT MeTOAbl BHEAPEHNS LMEPOBBIX TEXHO-
NOrMin B MPOM3BOACTBO C XOPOLUMM 3HaHWEM BO3MOXHOCTEN coBpe-

MEHHOWN LIMPPOBON TEXHUKM.

Hanwuuve yme-
HUA

YmeeT no 3agaHHbIM
napameTpamMm MUKpPO-
NPOLIECCOPHbIX
YCTPOWCTB HaXxoAuTb
UX cTaTu4eckue n au-
HaMuyeckne xapakre-
PUCTWKK, NepeaaToy-
Hble 1 nepexogHble
PYHKLMM 1 HA OCHOBE
3TUX AaHHbIX paccym-
TbiBaTb 3KOHOMUYECKWN
ahdeKT OT 3aMeHbl
yCTapeBLUNX 3BEHbEB
CAY HOBbIMW MUKPO-
NpOLIECCOPHbIMM
YCTPONCTBaMM.

He ymeeT no 3agaHHbIM
napameTpaMm MUKPOMNpo-
LIeCCOPHbIX YCTPOWNCTB
HaxoauTb MX cTaTude-
CKu1e Unm auHammnyeckne
XapakTepucTuKn, Unm
nepegaToyHble 1 nepe-
XOAHble PYHKLUN

1. YMeeT no 3ajaHHbIM NapameTpam NpoCTbiX MUKPOMPOLLECCOPHbIX
YCTPOWCTB HAXOAUTb UX CTATUYECKUE I ANHAMUYECKUE XapaKTe-
PUCTUKM, a Takke NepeaaToyHble 1 nepexoaHbie hyHKUMK.. 2. YMeeT
no 3aAaHHbIM napameTpamM 6oMbLIMHCTBA MUKPOMPOLIECCOPHBIX
YCTPOWMCTB HAXOAUTb UX CTATUYECKUE UIU ANHAMUYECKNE XapaKTe-
PUCTVMKK, a TaKke nepeaaToyHble U nepexoaHbie YHKLMN.

3. YmeeT no 3agaHHbIM napameTpam Nnobbix, B TOM Y1cne u gocta-
TOYHO CMOXHbIX, MUKPOMPOLIECCOPHbIX YCTPOWCTB HAXOAUTL WX CTa-
TUYECKME NN ANHAMUYECKNe XapakTepucTuky, a Takke nepeaaToy-
Hble 1 NepexoaHble YHKLMK

TectupoBaHue, naéo-
paTopHble paboThl.

Hannune HaBbI-
KoB (BnageHue
OnbITOM)

Bnapeet HaBbikamn
BHEPEHUSI COBPEMEH-
HbIX LIMPPOBBIX TEXHO-
1orvin B NpoM3BOACTBO
C MCMosb30BaHEM
nocnegHnx oCTuxe-
HWIA B obnactu undpo-
BOW aBTOMaTVKU U
LMPOBOW 3MEKTPOHU-
K1

He Bnageet HaBbikamu
BHEAPEHUs COBPEMEH-
HbIX LM(PPOBLIX TEXHOMO-
MM B NPOM3BOACTBO C
ncnonb3oBaHneMm no-
CrnefHVX JOCTUXEHUN B
obnacTtun undposoi as-
TOMaTUKN 1 umdposon
3MEKTPOHMKM

1. BnageeT HaBblkaMu BHEOPEHUS1 COBPEMEHHbBIX LIMPOBbLIX TEXHO-
Norvin B NPOU3BOACTBO, HO HEJOCTATOYHO 3HAKOM C HOMEHKaTypou
MWKPOMPOLECCOPHBIX YCTPONCTB, C MOMOLLbIO KOTOPbIX MOXHO
Hanbonee paumoHanbHO mogepHuaupoBaTtb CAY n CAP, BxogsLmx
B ACY TI.

2. BnapeeT HaBblkaMu BHEAPEHUS] COBPEMEHHBIX LMPPOBBIX TEXHO-
1OrMi B MPOU3BOACTBO C UCMOSIb30BAHMEM MUKPOMPOLIECCOPHBIX
YCTPOWCTB, C NMOMOLLbH KOTOPbIX MOXHO Hanbonee pauvoHarnbHO
mopepHusuposaTtb CAY u CAP, Bxogawmx 8 ACY TI1.

3. BnapeeT HaBblkaMu BHeAPEHUsI COBPEMEHHBIX LMEPOBbLIX TEXHO-
1OrMin B MPOU3BOACTBO C UCMOSIb30BaHMEM Hanboree nepcnekTUBHbIX
MWKPOMPOLIECCOPHBIX YCTPONCTB, C MOMOLLbIO KOTOPbIX MOXHO Mak-
CYMarnbHO NOBbICUTbL 3dhdeKkTMBHOCTL paboTel CAY 1 CAP, Bxogawmnx
B ACY TI.

TecTnpoBaHue, nabo-
paTopHble paboThl.




2. CTpyKkTypa y4yeb6HOM paboThl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AUC-

UUNJINHDbI

2.1 OpraHusauvoHHasi CTPYKTYpa, TPYA0EMKOCTb U NilaH U3YyYeHWs AUCLMMIIMHDI

Bug y4ebHon paboTbl

TpygooemKocTb, Yac

cemecTp, kypc*

0oYHasa gopma

3ao4yHag opma

7 cem. Ne cem. Ne kypca | Ne kypca
1. AyanTopHble 3aHATUA, BCEro 42
- nekunu 14
- MpaKTU4eckue 3aHATUSA (BKNoYas cemMmmnHapbl)
- nabopatopHble paboTbl 28
2. BHeayauTopHas akageMuyeckas pabora 30
2.1 dukcupoBaHHble BUAblI BHeayAUTOPHbLIX CAMOCTOATENbHbIX
paboT:
BbinonHeHne n coava/sawimrta nHaMBuAyanbHoro/rpynnoBoro 3aga-
HUS B BUge™™
- pedpepata 6
2.2 CamocTosiTerbHOEe U3y4yeHne TeM/BONpocoB NporpamMmmbl 6
2.3 CamonofroToBKa K ayAUTOPHbLIM 3aHATUAM 14
2.4 CamonoAroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLIeHOYHbIX MepPONpPUATUAX, MPOBOAMMbBIX B paMKax TEKYLLEro KOH- 4
TPONS OCBOEHUSI AUCLMMNIUHBI (3@ UCKITIYeHUEeM yYMEHHbIX 8 M.
21-2.2):
3. MonyyeHue 3a4éTa N0 UTOraMm OCBOEHUSA AUCLUNITUHbI
Yacbl 72
OBLUAA TpyaoeMKoCcTb AUCLUNIIUHDI: 3aueTHLIE SAVANLE! >

lMpumeyvaHue:

* — cemecmp — ANs O4HON Y O4HO-3a04HON POPMbI OBYHEHUS, KypC — ANA 3a04HON OpMbl 0By4eHUs;
** — KP/KIM, pedepara/acce/npeseHTanum, KOHTPONbHON paboTbl (Ans 0byyaromxcst 3a04HON hopMbl 06y4eHUsT), pacyeTHO-

rpacuyeckon (pacyeTHo-aHanNMTU4eckon) paboTel 1 Ap.;

2.2. YKkpynHéHHas codepxaTenbHasi CTPYKTypa y4eBHOM AUCUMNnHbI U obluas cxema eé peanvsaumm B y4eb-

HOM npoLlecce

prﬂ,oeMKOCTb pasaena n ee pacnpegeneHne

’ = |&f
no Bugam y4ebHon paboThl, Yac. = -8— z
AynuTopHas paboTta BAPC o g < o s
3aHATMS &S0 Tocg
o JoI3|sxg
Homep u HanmeHoBaHue © o I > @ °eFIF 3 &
pasaena AUCLUNMMNHBIL. x < s s e I _ q':) g 5|35 g %
YKpynHeHHblE TeMbl pa3aena =l g S 188 & g B g 2>¢ gl =a
S 3 = | I8 E o |8/ aEok|ELd
M s © o so| g5 & =S 5
= E <>]<J a 3 & o = oI
58] 8 S |®e° |28
am O = T o 5
c—| 8 o o] a5
= < % s
s
2 3 4 5 7 8 9 10
OyHas/o4Has opma obyyeHus
BeedeHue. AHanozo8ble U yugposbie MK-7
3/1eKMPOHHbIE ycmpolicmsa
1 1.1 AHarnozo8ble U yugposbie 8eIUYUHbI 6 4 2 2 2
1.2 AHanozoso-yugposoli npeobpasosa- 6 4 2 2 2
menb (AUM) u yugbpoaHanozoenwili Npeob-
pasosamenb (LAT)
Jloeu4yeckue asmomamai 6e3 namsmu MK-7
2.1 KombuHayuoHHble nioaudeckue ycmpod- 5 3 1 2 2
cmea (KJ1Y) ¢ d8yms exo0amu u ux rioaudye-
CKUe QQyHKYUU.
> 2.2 KITY ¢ n exodamu u ux roeudyeckue 8,5 6,5 0.5 6 2
¢yHKyuu 8 0.H.¢h. Npoepammupyembie 110-
auyecKkue Mampuusbi.
2.3 Ulugppamopesi, dewuchpamopsi, Myrib- 4,5 2.5 0.5 2 2
murinekcopsl, 0eMynbmurniIeKcopbl U CyM-
Mamopsbil.
Jlozudeckue asmomamsl ¢ nansamu MK-7
3 | 3.1 Tpueezepsbi (RS-, JK-, D- u T-mpuzzepsbi) 8 6 2 4 2
3.2 Peaucmpbi U cHem4yuKku 10 6 2 4 4
Mukponpoueccopbi u KoHmMposneps! yug-
4 | posol asmomamuku
4.1 [MpurHyun pabomsl apughMemuKo- 10 6 2 4 4 MK-7




rioauyeckoeo ycmpoticmaa (AJ1Y) u Mukpo-

npoueccopa (Mr]).

4.2 Obuwjas npuHyunuasnibHas cxema MUKpPO- 4 2 2 2

KOHmMposiepa u npuHyun e2o pabomei.

4.3 UHmepgbelichbl. 10 2 2 8

PedepaTt 6

[MpomexyToyHas atTecTtaums x x X x x x 3ayeT
Wtoro no gncunnnune | 72 42 14 28 30

3. O6wue opraHM3aLMoOHHbIe TpeboBaHUsA K yuebHoM paboTe obGy4aloLlerocs
3.1. OpraHu3auus 3aHATUIN U TpeboBaHUs K yuebHoM paboTe obyuyarowerocs
OpraHusaums 3aHATUI MO OUCUMMIIMHE HOCUT LIMKINMYECKMIN xapakTep. o Tpem pasgenam npegycmort-
peHa B3aMMOyBsi3aHHas Leno4vka y4yebHbix paboT: nmekumsi — camocTosiTenbHas paboTta obyyarLmxcs
(ayanTopHas v BHeayauTopHas). Ha 3aHsaTuAX cTygeHyeckas rpynna nonyyaeT 3agaHus u peKoMeHgaumm.
[ns cBOEBpeMEHHON MOMOLLM OByYarWwmMMca Npy M3YyYEeHUU OUCUUNMMHBI Kadedpon OpraHu3ylTcs
VHAMBUAYanbHbIE M FPYNMNOBbIE KOHCYNbTALUN, yCTaHABNMBAETCS BPEMS NMpMeMa BbIMOSTHEHHbIX paborT.
YuutbliBasi CTaTyCc AUCUMMIMHBI K €€ W3Y4eHUI0 NpPeabsBnsioTCA crneaylolue opraHuM3alnoHHble
TpeboBaHus;:
- o0bsasatenbHoe nocelleHe obyyaroLMMCa BCeX BUOOB ayaUTOPHbIX 3aHATUN;
- BeJEHWe KOHCMEeKTa B X04e NMEKLUNOHHbIX 3aHATUN;
KayecTBeHHas CaMOCTOsATENbHAs NOArOTOBKA K NPAKTUYECKNM 3aHATUSAM, akTUBHAs paboTa Ha HUX;
- aKTMBHasi, pUTMMYHAsA camMOCTOsITENbHAs ayauTopHas M BHeayauMTopHas paboTta obyuatowierocs B
COOTBETCTBMM C MNaHOM-rpadpmMkom, NpeacTaBrneHHbIM B Tabnuue 2.4; CBOEBPEMEHHas caada npeno-
AaBaTerto OTYETHbIX JOKYMEHTOB MO ayaAUTOPHLIM U BHEAYAUTOPHBIM Bugam pador;
- B Cnyyae Hamnuums nponyLeHHbIX obyYalLWwmmMcsa 3aHATUAM, He06X0ANMO NOMYYMTb KOHCYIbTaL Mo
Nno NoAroToBke M 0YOPMIIEHMNIO OTAENbHBLIX BUAOB 3a4aHWUi.
[ns ycnewHoro ocBoOeHMs AWCUMNIUHBI, obyvatowemycs npegnaratTcs y4ebHo-nHOPMaLMOHHbIE
WCTOYHMKM B Buge y4yebHon, ydebHo-meToanyeckon nutepaTypbl N0 BCEM pasgenam.

4. JlIeKUMOHHbIe 3aHATUSA

D,J'Iﬂ n3yvaromx aucunniimHy YMTaroTca Jnekumm B COOTBETCTBUM C NITaHOM, npeancraBiieHHbIM B Tabnumue 3.

Tabnuya 3 - JIeKuMoHHbIN KypC.

No TpyaooemkocTb Mo
pasgeny, yac.
MpumeHseMble uHTep-
g s Tema nekuun. OCHOBHbIE BOMNPOCHI TEMbI ouHas / aKkTuBHble hopmbl 0BY-
@ s O4YHO- 3a04Has
= z YyeHus
o o 3a04Has dopma
=5 dopma
1 2 3 4 5 6
1 Tema: AHanozoseble u Uugposble 371eKMpPOHHbIE 2
ycmpoticmsa
1 2 Tema: AHanoeoso-uughposoli npeobpazosamerib 2
(ALUI) u yugbpoaHanozosnbili npeobpazosamens (LUAT)
2 3 Tewma: Jloeuyeckue asmomamsl b6e3 namsmu 2
3 4 Tewma: Tpuezepsi (RS-, JK-, D- u T-mpuzaepsbi) 2
5 Tema: Peaucmpbi U cHemyuKku 2
6 Tema: MNpuHyun pabomsl apughMemuKo-102u4ecKko20 2
4 ycmpoticmea (AJ1Y) u mukponpoueccopa (Mr1).
7 Tema: Obwas npuHyunuanbHas cxema MUKpPO- 2
KOHmMposiepa u npuHyun e2o pabomoi.
O6Lasn TpyAoEMKOCTb NIEKLUMOHHOIO Kypca 14 X
Bcero nekuum no AUCUMNIINHE: yac. M3 HUX B MHTEepaKkTnBHOU dhopme: yac.
- 04yHas/04HO-3a04HasA popma obyyeHns 14 - 0YHasa/04HO-3a04Hasa opma 0by4eHus
- 3a04Has hopma obyyeHus - 3a04Hasn popma obyyeHus
lNpumeyvaHus:

- MaTepuanbHO-TexHMYeckoe obecrnedeHre NeKUMOHHOro kypca — cM. MpunoxeHue 6;
- obecneyeHvie NEKLMOHHOTO Kypca y4eGHOM, yueBGHO-MeToaMYeckon NUTepaTypoit U MHBIMY BUBNNOTEYHO-UH(POPMALIMOHHBIMU pe-
cypcamu 1 cpegcTeamm obecnedeHnst obpasoBaTesnbHOro npouecca — M. Mpunoxerus 1 n 2.

5. lTabopaTopHbIe 3aHATUA NO AUCLMMNNNHE U NOArOTOBKA K HAM

JlabopaTopHble 3aHsITUS MO KypcCy NPOBOASATCS B COOTBETCTBUM C MTAHOM, NPEACTaBNeHHbIM B Tabnuue 4

Tabnvua 4 - MpyMepHbIN TEMaTUYECKUI MNaH MPaKTUYECKNX 3aHATWIA NO pasaenam y4ebHON ANCLUUMINHGI
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4. 4 NlabopaTopHbINA NPAKTUKYM.

MpuMepHbLIN TeMaTUYECKUA NlaH NnabopaTopHbIX 3aHATUMN

no pasgenam y4ye6HoN OUCLMNNUHbI

Homep CBssb C
BAPC
()
, I
~ I
+ o
= £
x = X
s TpynoemkocTsb JIP, o) ®©
= n o Q.
= o yac. = o 1)
z Tema nabopaTopHon paboTbl S © =
g @ © © 8 = §
o = Iz, = Q R
e} o - [0} o :Q O 0 9
T I Qo = + J s Z
Q Q. = o = S o
= o 2 oI ©
<] o= Q >05
© = == 2 Os > )
C ® ®© 1 O 0O © © a4 37
o Q Q = >Cc x| £EQ c s
3|8 oS ouHas | saouHas | @ 2 & 22
& | © © O =g (Euf 5 8
] @®
812|128 dopma | ¢opva |= 8 2| & 8 S8
1 2 3 4 5 6 7 8 9
AHarioeosebie u yugposble 8eruHUHbI.
1 1 byneebl nepemerHslie u yHKUUU. 2
Aneebpa byns
1 AHarnozao80-yugposoli KomnbloTepHble
2 2 npeobpasosamens (ALUIM) u 5 + i cMMynauum
yugppoaHanozoeniti
npeobpasosamerns (LIAT)
3 3 Jloau4eckue asmomamel 6e3 namsmu. 5
KI1Y ¢ ds8ymsi exo0amu + )
4 4 KJTY ¢ n exo0amu u ux noaudyeckue > + )
yHKYuU 8 0.H.¢h.
Llugppamopesi, dewughpamopsl, KomnbtoTepHble
2 5 5 MynbMUrIeKcopsl, 2 + - cMMynauum
OeMynbmunIekcopbl U CyMMamopal.
6 6 lpoepammupyemble nosudyeckue 2 + i
mampuubl
Aneopummsl onmumu3sayuu
7 7 rpopassupyemsbie rioeudeckue 2 + -
mMampuuybl
Tpuzzepbl. IHmezpanbHas cxema KomnbloTepHble
aCUHXPOHHO20 U CUHXPOHHO20 RS- cumynsaumm
8 8 2 + -
mpuezeaepa Ha anemeHmax UJIN-HE u
n-HE
Tpuzzepbl. IHmezparnbHble cxembl KomnbloTepHble
8 8 JK- mpuzeepa, D- mpueeepa,u T- 2 + - cumMynaumnm
3 mpueeepa
9 9 lMapannensHbie peaucmpel, KomnbloTepHble
rnocriedosameribHbie peaucmpbl 2 + - cuMynauum
cosuaa,
10 10 Peaucmpsbl yuknudeckoeo coguaa 2 + ) KomnbtoTepHble
cuMmynsaumMm
11 11 [Henumenu yacmomai U cHemMyuKu 2 + ) KomnbloTepHble
cUMynaunm
12 12 Yempolcmeo u npuHyun deldicmeusi 2
apugMemuKo-/102u4eCK020 + -
ycmpoticmesa (AI1Y)
4 13 13 Ycmpoticmeo u npuHyun deticmeusi 2 + )
MUKpornpouyeccopa
14 14 UHmepgbedicol nnamei Arduino UNO 2 + i KomnbloTepHble
cMMynaunm
WNtoro O6was TpynoémkocTs JIP 28
14
JIP
lMpumeyaHus:

- MaTepuarnbHo-TEXHUYECKoe obecrneyeHre nabopaTopHOro npakTukyma — cM. MpunoxeHve 6
- obecneyeHvie NabopaTopPHOro NpaKkTUkyMa y4eGHOW, y4ebHO-MEeTOaNYECKO NUTepaTypoit U MHbIMU GUBNMOTEYHO-
MH(OPMaLMOHHBIMU _pecypcaMu U cpefcTBamu  oBecneyeHus obpa3oBaTtenbHoro npouecca — cM. MpunoxeHue 1 v 2

MogrotoBka o6yqarou.|,v|xcs| K NMPakKTU4ECKUM 3aHATUAM OCYLLECTBIIAETCA C y4eTOM obLuen CTPYKTYpPbI
yqe6Horo npoduecca. Ha NPaKTUYECKUX 3aHATUAX OCYLLECTBIAETCA BXOOHOW ” TeKyLLI,MVI ayp,MTopruZ KOHTpPOIb B
BMae ornpoca, No OCHOBHbIM NOHATUAM ONCLUUMNITUHDBI.
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MogroToBka obyyatomMxcs Kk nabopaTopHbIM 3aHATUS NOAPa3yMeBaeT BbINOMHEHWE AOMALLHEro 3aja-
HUST K OYEPEQHOMY 3aHATMIO MO 3aaHusIM NpenodaBaTtensi, BblgaBaeMbiM B KOHLE NpeablayLllero 3aHsTus, a
TaKKe N3ydeHne NEKUMOHHOIO MaTepuarna, BbITOXXEHHOro Ha CTpaHuue AaHHoW ancumnivHel B cpege AMOC Om-
FAY_Moodle.

s ocyllecTBneHns paboTbl N0 NOATOTOBKE K 3aHATUAM, HEOOXOAMMO 03HAKOMUTBLCS C METOANYECKAMMU
yKazaHunamum no aucumnimHe, BHUMaTesrnbHO O3HAaKOMUTLCA C nMTepaTypon N 3NEKTPOHHbIMN pecypCaMu, C peKo-
MeHJauuMaMn no NoaroToBke, BOnpocammn AnAa CaMoKOHTPOMA.

6. O6Ke meToguyeckue peKoMeHaaunnm no N3y4YeHUro
oTAeNIbHbIX pa3aenoB AUCUNNIIUHDbI

Mpn n3ydeHuM KOHKPETHOro pasgena AUCLMNIUHLI, U3 Yucra BbIHECEHHbIX Ha NEeKUUOHHbIe U
npakTuyeckme 3aHATUS, obydaroLemycs cneayeT yunTbiBaTb U3MNOXKEHHbIE HUXKE pekoMeHaaumn. ObpaTute
Ha HMX ocoboe BHMMaHWe Npu NOAroToBKe K aTTecTaunm.

PaboTa no Teme npexage Bcero npegnonaraeTt ee u3yyeHue no y4ebHuKy nnm nocoburo. Cnegyet o6-
paTuTb BHUMaHWE Ha TO, YTO B Ntobon Teopuu, ectb NMbo HeybeanTenbHble, MMOO Yepecyyp abCcTpaKTHbIe,
nnbo COMHUTENbHbIE NONOXeHus. NoaTomy HeobxoauMO BbipabaTbiBaTb CaMOCTOATENbHbIE CYXXAEHUHA, O0-
NOMNHAS MX aprymeHTauuen, Yto n crnegyet OEMOHCTPMpoBaTh Ha cemuHapax. [Anga BeipaboTku camocTos-
TENbHOTrO CYXXAEHWUS BaXHbIM BRsieTCs ymeHne pabotatb ¢ Hay4yHOW nutepatypon. MNoatomy pabota no Te-
Me Kpome ee u3ydeHus no y4ebHuky, nocobuio npegnonaraet Takke MOUCK MO TEME HayyHbIX CTaTen B
Hay4HbIX XXypHanax no npasy. Takumu xXypHanamu asnstoTca: Bonpockl npaBoBeaeHnsi, SkOHOMMKA U Npa-
BO Ap. Beibop cTaTbu, OTHOCSALWENCA K Teme, nyylle genaTtb No NOCNeaHUM B roqy HOMepam, roe npuBoauT-
Cs1 NepeYveHb cTaTem, onybnmMkoBaHHbIX 3a rog.

CamocTosATenbHaa NOAroToBKa npeanonaraeT UCNOMb30BaHWe psaa METOO0B.

1. KoHcnektupoBaHue. KoHcnekTupoBaHue No3BonseT BbIAENUTb FMNaBHOe B U3ydaeMoM matepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopoM npobneme.

TexHuka 3anucen B KOHCNEKTe WHAMBMAYanbHa, HO €CTb ps NpaBurl, KOTOPble MOryT NPUHECTU
Nnonb3y ero COCTaBUTEMIO: Ha4yMHas KOHCNEKT, credyeT 3anucaTb aBTopa U3ydaemoro npousBedeHusi, ero
Ha3BaHMe, UCTOYHMK, rae OHO onybnukoBaHo, roa u3gaHus. MopsiAok KOHCNEKTUPOBAHUSA:

a) BHMMAaTEernbHOE YTEHNE TEKCTa;

©) Nnonck B TEKCTE OTBETOB Ha NOCTaBIEHHbIE B U3y4aeMOn TemMe BOMpPOCHI;

B) KpaTKOe, HO YETKOE M NMOHATHOE M3IOXEHUE TEKCTA;

r) BbigeneHune B 3annucu Hanbonee 3HaYNMbIX MECT;

[) 3anucb Ha NONAX BO3HUKAKOLLMX BOMPOCOB, MOHATUN, KATETOPUIA U CBOUX MbICIEN.

2. 3anucu B hopmMe Te3NCOoB, NNAHOB, aHHOTaUWA, OPMYIMPOBOK onpeaeneHuin. Bce nepeuvncnen-
Hble hopMbl MOMOralT BbICTPOV OpMEHTaUUM B NOATOTOBNIEHHOM MaTepuare, nogdope apryMeHToB B NOfb-
3y UK MPOTUB KaKoro- Nnbo yTBEPKAEHUSI.

3. CnoBapb NoHATMI K KaTeropun. CocTtaBneHne crnoBaps nomoraeTt ObiCTpee ocBavBaTb HOBbIE MO-
HATUS U KaTeropuu, yBepeHHee nmMmm onepupoBaTb. [1ogobHbIN cnoBapb cnegyeTt BECTU YeTKo, pa3bopymBo,
4yT0ObI YOo6HO ObINO MM nonb3oBaTbes. V3 npuBegeHHoro B YMK rnoccapms HyXKHO K KaxgoMy cemuHapy
BbIOMpaTb NOHATMS, OTHOCSLLMECS K U3yv4aeMon Teme, 06beanHATL UX JIOTMYECKON CXEMOM B COOTBETCTBUM
C BONpOCaMu CEMMHAPCKOrO 3aHATUS.

Paspgen 1. BeedeHue. AHasiozoebie U yughpoebie 3JIeKmpoHHbIe ycmpolicmea

MoHATue aHanoroBbiX (HEMPEPbLIBHBLIX) N LMEPPOBbLIX (QUCKPETHBLIX) BENMWUYMH. [1pumepbl aHanoroBbIX
N UMdPOBbLIX CUrHanNoB. Pexum paboTbl TpaH3UCTOPOB B pexuMe krtoda. PaboTta onepauMoHHOro ycunmre-
nsi B pexuMme Komnapartopa. YNnpolleHHasa arekTpoHHast cxema anemeHta WIW-HE Ha aByx GunonsipHbix
TpaHaucTtopax. Jlornyeckne anemeHntol HE, W, U, cobpaHHble Ha anemenTe UITU-HE. Jlornyeckne ane-
meHTbl HE, N, UJTN, cobpaHHble Ha anemeHTe U-HE. YcnoBHble 0603Ha4YeHNsi OCHOBHbLIX JIOTMYECKUX arne-
MEHTOB Ha MHTerpasnbHbIX cxemax. AHanoroso-uudposon npeobpasosatens (ALM). YnpoweHHaa cxema
napannensHoro AByxpa3psagHoro AL Ha Tpex komnapatopax. LindpoaHanoroewii npeobpasoBaTtenb
(LWATT) n ero dpyHkumn. MpuHumn genictena LIAT ¢ BOMYHO-B3BELLEHHBIMW CONPOTUBMEHUSIMUA Ha OCHOBE
WHBEPTMPYHOLLLEro CyMMaTopa.

Bonpock! Ans caMoKOHTpons

. Kakyto obnactb onpegeneHus nmeeT aHanorosas Benu4imHa (curHan)?
. Uto cobon npeacraBnseT GUNONAPHbLIN TpaH3MCTOP?
. HazoBute pexumbl paboTbl BrnonspHoro TpaHaucTopa.
. Kakne nepemeHHble Ha3biBatoTCA OyneBbIMU?
. Yto npepcraensieT cobor 6ynesa yHKUMA?.
. Kak matemaTtnyecku onuceiBaeTcs LngpoBon curHan?
. Kakon nepemeHHom onnckiBaeTcs LMpoBon curHan?
. Kak 3agaeTcs 3akoH COOTBETCTBMS MEXAY BXOAHBIMU U BbIXOAHBIMU CUrHanamm npeobpasoBaTtensi Cur-
HanoB?
9. Yto 3agaeT nornyeckasa tabnmua NCTUHHOCTU LMGPOBOro npeobpasoBaTens CUrHanoB?
10. 3anonHuTe noruyeckyto Tabnmuy MCTUHHOCTM Nornyeckoro anemeHTta HE n ykaxnTte ero ycnoHoe o60-
3Ha4eHue.

ONO AR WN =
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11. 3anonHuTe norMdeckyo Tabnuuy NCTUHHOCTM JTOTMYECKOro aremMeHTa M n ykaxunte ero ycnosHoe 060-
3Ha4eHue.

12. 3anonHuTe Nornveckyo Tabnuuy MCTUHHOCTK Nornveckoro anemeHTa I 1 ykaxnTte ero ycrnoesHoe
o603Ha4veHue.

13. 3anonHuTe nornveckyo Tabnuuy MCTUHHOCTK norndeckoro anemeHTta UIN-HE n ykaxnte ero ycnosHoe
o6o3Ha4veHue.

14. 3anonHuTe norudeckyto Tabnuuy NCTUHHOCTK fornyeckoro anemeHTa M-HE n ykaxute ero ycrnosHoe
o6o3Ha4veHue.

15. 3anonHuTe norudeckyro Tabnuuy MCTMHHOCTU normnyeckoro anemeHta NCKIMFOYAIOWEE WA (onepa-
LMS CroXeHust No mod2) u ykaxkmuTe ero ycrnosHoe obo3HaveHume.

16. 3anonHuTe norn4eckyto Tabnuuy UCTUHHOCTM ANS NOrMYeckon yHKUMN Y = X1 X Vv XqXo

17. Kak paboTaeT onepaumoHHbIN YCUNUTESb B peXnme KoMmnapaTtopa?

18. Kak Ha3biBaeTCcs npeobpasoBaTernb aHanoroBbIx CUrHanoB B undgposbie?

19. Kak Ha3biBaeTca npeobpasoBatenb LMEPOBbIX CUrHANOB B aHanorosbie?

20. Kak yacToTa guckpeTusaumm aHanoroBoro curHana BrvsieT Ha ero UCKaKeHwue.

Mpoueaypa oueHVBaHWS
LLikana u kpuTepun oLeHNBaHUA
- CAMOOLLEHKA VMEET NONOXMUTENBHbIN Pe3yrbTaT, eCriv BCe 3TV BOMPOCH! He BbI3BaNW 3aTpyaHEHUI Y 0BY-
yaroLLerocs;
- camooLieHKa UMEET OTp1LATENbHBIN pe3yrbTaT, eCriv XOTs B6bl 0QWH 13 3TUX BOMPOCOB Bbi3Ban y oby4a-
foLLerocs 3aTpyaHeHUe C OTBETOM.

Paspen 2. Jloeuyeckue asmomamsi 6€3 namsimu

MoHsTMe nornyeckoro aBTomarta 6e3 namaTy unm KOMOMHAUMOHHOrO norudeckoro yctpowncTsa (KITY).
Mpoctenwme KIY ¢ ABymsi Bxogamy U OAHUM BbIXOAOM (Foryyeckue onepaumm CoeanHeHns), nonHas ux tabnu-
ua, nonyyeHHas NPOCTbIM NEPeYNCrieHNeM BCEX BO3MOXHOCTEN. AHanM3 aTon Tabnuupbl 1 BbiAENeHne Tpex oc-
HOBHbIX onepaumnn coeamHenus (HE, N, UITN). KITY ¢ n Bxogamu 1 nx normdeckne yHKLUN B AN3bIOHKTMBHON
HopmarnbHoOW dopme (a.H.d). paduyeckoe npeacTaBneHne o6nacTM MCTUHHOCTM JIOTMYECKOW OYHKLUK
KITY. CBsasb Tabnuubl nctnHHoctn KJTY ¢ ero a.H.d. bynesa anrebpa (Hocutenb, curHaTypa, TOXOecTBa).
MpeobpasoBaHne normdecknx MyHKUMIN ¢ noMoLLblo Byneson anrebpbl. CocTaBneHne paumoHanbHbIX NHTe-
rpanbHbix cxem KJTY Ha OCHOBE MX MUHUMW3MPOBaHHbLIX O.H.d. [Nporpammupyemblie normdeckue maTtpuubl
(MIM) kak KITY ¢ n Bxogammn 1 m Bbixogamu. ANroputM MUHUMMU3aLUKU O.H.4). Kak CPeacTBO OnTUMmnsaumu
KINY w MNM. WudpaTopsbl, gewmdpaTtopbl, MyfbTUNNEKCOPbl, AEMYNbTUNNEKCOPbI U UX NPUMEHEHWNE B
undposorn astomatuke. Cxema ogHopaspsigHoro nonycymmatopa. OgHopaspsgaHble M MHoropaspsgHble
nonHele cymmartopsbl. Mix npumeHeHue. NocnegoBaTtensHoe coeguHeHWe M MosHbIX O4HOPa3pSaAHbIX CyMMa-
TOPOB B M-pa3psHbIv NOMHbIA CyMMaTop.

Bonpock! Ans caMoKoHTpors
1. YTo Takoe noruyeckne aBToMaTbl C NamATbO U 6e3 namaTun?
2. Kakne noruvdeckue aBsTomatbl Ha3blBalOTCS KOMOBMHAUNOHHBIMK norndecknumn yctponcteamu (KITY)?
3. Kakyio maTemaTtumyeckyto mogens nmeet KITY?

4. OnpepenuTe A4.H.g. criedylowmx norndecknx dyHkumnin KITY: a) X; sanpewaet Xo; 6) XqBrever X» ; 6)
Wrpnx Weddepa (U-HE); &) ctpenka lMNMupca (UN-HE); d) akBuBaneHuus.

3anvwmnTe BepwWHbl €AMHUYHOrO Kyba {0, 1}3, KoTopble 06pasyioT obnacTb WCTUHHOCTM (DYHK-
umny = Xl)_(2X3 \V4 X1X2)_(3.
4. TMocTtponte A.H.d. normyeckon yHkuumM, obnacte UCTUHHOCTWU KOTOPOW 3adaHa crepytouien byneson
mMaTpuuen

xg |0]1[1
x, |0 |1]0
xg |0[0]1
xg | 1|01

5. CywiecTtBytoT v Takme OyneBbl YHKLUN, KOTOPbIE HENb3S BbIPa3uTb Yepes AM3bIOHKLMIO, KOHBIOHKLMIO 1 MHBEPCUIO?
6. Yemy paBHo BbipaxeHne XV X ?

7. Yemy paBHo BbipaxeHne XX ?

8. Yemy paBHo BbipaxeHne X Vv 07?

9. Yemy paBHo Bbipaxerne X Vv 1?
10. Yemy paBHO BblpaxeHne XX ?
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11. Yemy paBHO BblpaxeHne XV X ?
12. Yemy paBHo BhipaxeHne XV XYy ?

13. Yemy paBHo BoipaxeHue XV XY ?

14. Yto coboin npeactaBnseT nporpammupyemMast norndeckasi matpuua (MNM)?
15. Onsa vero ncnonbaytotes MIIM?

16. Kakoe KJ1Y Ha3sbiBaeTcs wmndppatopom?

17. Kakoe KJ1Y Ha3sbiBaeTcs gelumdpatopom?

18. Kakoe KJ1Y Ha3biBaeTcs MynbTUNIIEKCOPOM?

19. Kakoe KJ1Y HasblBaeTca eMynbTUNIEKCOPpOM?

20. Kakoe KITY Ha3biBaeTcs cymmaTopom?

Mpouenypa oLeHnBaHUA
LLikana u KpuTepum oLueHMBaHUA
- CAMOOLIEHKA VMEET MOMOXMTENbHbIN Pe3ynbTaT, ecrnv Bce 3TV BOMPOCh! He Bbi3Banu 3aTpyaHEHU Y 0By-
yarolLerocs;
- camooLieHKa MeeT oTpuLaTENbHbIN Pe3ynbTaT, eCriv XOTsA 6bl OOWH 13 3TUX BOMPOCOB Bbi3Ban y oby4a-
foLLIErocs 3aTpyaHeHne C OTBETOM.

Paspen 3. Jloecuyeckue aemomamasli ¢ nasassmbiro

MHOXeCTBO COCTOSIHUI NOrMYECKOro aBToMara. Tpurrepbl Kak yCTPOMNCTBA LIMPPOBON INEKTPOHNKN C
OBYMSI COCTOSIHUSIMU, YTO NpPeAcTaBndAeT sderiky namatn 1 6ut. Obwas knaccudukaumsa tpurrepos. [po-
CTEWNLLMIA NOTMYECKMIA aBTOMAT C NaMATbI0O — aCUHXPOHHLIN RS-Tpurrep, ero cxembl Ha anemeHtax U-HE un
NJTN-HE. Heo6x0amMMoCTb CUHXPOHM3aLMK YCTPONCTB LMPOBOM 3NeKTPOHUKN. CUHXPOHHBLIA RS-Tpurrep co
cTaTnyeckum ynpaeneHunem Ha anemeHTe W-HE. Jlornyeckas tabnuua WCTUMHHOCTU CUHXPOHHOrO RS-
Tpurrepa. JK-Tpurrepbl 1 ux norndyeckas tabnuua mctmHHoctu. Cxema JK-Tpurrepa Ha anemeHTte U-HE. D-
Tpurrep Ha anemeHTe U-HE. D-Tpurrep, Taktupyembin (ppoHTOM. CyYeTHbIN Tpurrep unu T-Tpurrep Ha ane-
meHTe N-HE. PerncTpbl kak ycTponcTBa cBepxonepatuBHon namsatn. Mx dyHKuMmM (MOMUMO XpaHeHUs gaH-
HbIX). Knaccudmkauua pernctpoB no anemeHTHon 6ase (no Tvny TpUrrepos, U3 KOTOPbIX PErNCTp cobpaH) u
no cnocoby 3anucu nHpopmauun (napannenbHble, nocnegosaTenbHble U KOMBUHMPOBaHHbIe). Mapannens-
Hble perncTpbl lNocnegoBaTtenbHble perucTpbl Ha D-Tpurrepax ¢ guHamu4decknm ynpasnenvem. lNocnegosa-
TernbHble PErMcTpbl MPSMOro casura (B CTOPOHY CTapLumMx paspsagos) M 0bpaTHOro casura (B CTOPOHY Mmnag-
WKX paspsgoB). Pervctpbl uuknudeckoro cagura. denutenb vyactoTel uMnynbcoB. (T-Tpurrep). Knaccudom-
KaUusa CYETHYMKOB No MOAynio cyeta. [IBonYHbIe cueTumnkm (¢ KoaddumumeHTom cueta 2" roe n = 1, 2, 3...),
ABONYHO-AecATUYHbIE (C koachduumeHTom cyeta 10), HecucTeMHble (TanMepHble N Npoyne).IHKpeMEHTHbIe
(cymmmnpytowine), gekpemeHTHble (BblYUTaloLKne) N peBepcuBHbIE CHETYMKKN. [pocTenmn YyeTbipexpaspaa-
HbIA NnocnefoBaTenbHbI CYMMUPYIOLUA CHETYMK Ha T-Tpurrepax 1 anopbl HANPsSKEHWI Ha ero BbIXOL4AXB
3aBMCMMOCTM OT YMCNa UMMYbCOB Ha BXOAE.

Bonpock! Ansi caMOKOHTPOrSA No TEME:

1. B yem oTnMumne nornyeckoro aBTomara ¢ namsaTbto ot KJTY?

2. Kakoe aneKkTpoHHOe YCTPOWCTBO HasblBaeTCcs TpUrrepom?

3. Hanuwmnte T1abnmuy NCTUHHOCTM aCUHXPOHHOIO RS-Tpurrepa, nofydeHHoro Ha ocHoBe 0a30BOro aremMeH-
Ta UITN-HE, n3obpasunte ero aneKkTpoHHY CXeMy 1 06bsICHUTE NpUHLMN ee paboThbl.

4. TNocTponTe cxemMy acMHXpOHHOro RS-Tpurrepa Ha ocHoBe 6a3oBoro anemeHTa N-HE, ob6bsacHUTE NnpuHUun
ee paboTbl U cocTaBbTe ee Tabnuuy UCTUHHOCTM.

5. HauepTute cxemy cMHXpOHHOro RS-Tpurrepa, oobsacHuTe NpuHLMN ee paboThbl.

6. KakoBa hyHKLMSA TakTOBOro BXxoaa B paboTe CUHXPOHHOro Tpurrepa?

7. Haueptute cxemy JK-Tpurrepa, o6bacHUTE npuHLMN ero paboTbl U COCTaBbTe €ro Tabnmuy UCTUHHOCTM.
8. B yém npeumywectso JK-Tpurrepa Hag CUHXPOHHbIM RS-Tpurrepom?

9. HauepTtute cxemy D-Tpurrepa n o6bACHUTE NPUHLKUN ero paboTbl.

10. HauepTtute cxemy T-Tpurrepa n 06bACHUTE NpUHUMN ero paboThl.

11. Kakue Tpurrepbl co cTaTU4ECKMM yrnpaBrieHneM Bam U3BECTHbI?

12. Vicnonbays ctaTudeckuin D-Tpurrep, nonyynte cxemy guMHamumyeckoro D-Tpurrepa, TakTupyemoro opoH-
TOM.

13. UT0 Takoe perncTpbl 1 kKakoBa Ux Krnaccmdukauma?

14. Ha3oBuTe OCHOBHbIE OYHKLIW PErUCTPOB.

15. ns kakon yHKUMN UCNONb3YyoT NapannenbHble perucTpbl?

16. [nda yero ncnonb3yoT perncTpbl casura?

17. Kak nonyuntb genutens 4actoThbl u3 D-Tpurrepa?

18. Kakoe anekTpoHHoOe LUncpoBOe YCTPONCTBO Ha3bIBAETCS CHETYNKOM?

19. KakoBO Ha3Ha4yeHne CHETYMKOB U Kakne OyHKLMN OHWN MOTYT BbIMOSHATL?

20. HasoBuTe OCHOBHbIE MapamMeTpbl CHETYNKOB.
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Mpoueaypa oLeHnBaHUA
LLkana n kputepun oueHUBaHUA
- CaMooOLUeHKa nmeet MONOXUTENbHbIN pe3ynbTaT, eciin BCe 3T BOMPOChbl HE Bbi3Banu 3anyp,HeHI/II7I Yy 06y—
YaroLerocs;
- CaMOOoLeHKa nveet OTpMLLaTeﬂbeIVI pe3ynbTaTt, eciin XoTA Obl O4MH N3 3TUX BOMPOCOB Bbi3Ban y 06yL|a-
IOLLLErocst 3aTpyAHEHNE C OTBETOM.

Paznen 4. Mukponpouyeccopbi U KOHMpPoepbl Yyugppoesol aemomMamuKku

CocTaB 1 06Las npyHuMnuansHas cxema koHTponnepa. Mukponpoueccop (MI1) koHTponnepa ero
COCTaB M NPUHUUN AerCTBUS. YnpasnsioLwee ycTponcTso (YY), apudpmeTmko-nornyeckoe yctponctso (AJlY),
perncTpbl 06Lero HasHadeHust (POH), reHepatop TakToBbiX curHanos ('TC), 3anomuHatloLwee ycTponcTBo
(3Y), nopTbl BBOAA M BbIBOAA, Maructpanu gaHHelx (M), komang ynpasnexus (MY) n agpeca (MA).
YcTtponctea BBoga-BeiBoaa. NpuHumn pabotel AITY. Cxema n npuHLmMn paboTbl LLeHTpansHOro npoteccopa
(Ury=Mri=CpPU). BHelLHAA naMsTb MUKPONPOLECCOPHbLIX CUCTEM (ANCKU, NEHTbI, breLl-HakonuTenu).
BHyTpeHHss namate koHTponnepa (M3Y-ROM n O3Y-RAM). CtaHgapTHas MUKPOCXEMa aneKkTpocTaTmnye-
ckoro O3Y RAM 537PY10. OgHokpaTHO nporpammupyemble N3Y PROM.Penporpammupyemsie M3Y
EPROM. n EEPROM. lNoHsTre uHtepderica. OcHoBHbIE BUAbI MHTepdeicoB. VIHTepdenc cBa3n KOHTPOIT-
nepa ¢ nepudgepuen SPI — serial peripheral interface. MpuHuMnuansHas cxema v NPUHLUMN SEACTBUSA UH-
Tepdpenca casm SPI. UART — yHuBepcanbHbI aCUHXPOHHbIN NpUEMHUK-NepedaTymk MNpuHumnnansHas
cxema v npuHuun gencrtena nHtepdenca ceasm UART. 12C (TWI) — aByxnpoBogHbIn MHTepdeinc MNpuHum-
nuanbHas cxema v NpMHUMN gencTems nHtepdenica ceasu 12C. Npumep ncnonb3oBaHusa HTepdgenca SPI B
cucteme GPS. MNpuHuMnManbHasa cxema aBToMobUNbLHOro HasuraTopa.

Bonpockl Ans camOKOHTpOnNs:

=

Kakvne aneKkTpoHHble M LMdpPOBbIe YCTPOWCTBA WMCMOMb3YIOTCA B MMKPOMPOLLECCOPHBLIX CUCTeMax

ynpasnenna?

Kakas ponb 0TBOAMTCA LieHTparbHOMY NpoLEeccopy B MUKPOMPOLECCOPHBIX CUCTEMaX YnpaBreHna?

HasoBuTe OCHOBHbIE JOCTOMHCTBA OAHOKPUCTANBbHbLIX MUKPOKOHTPOMNEPOB.

Kakoe ycTponcTBO Ha3biBaeTCs LEeHTpalbHbIM MPOLECCOPOM?

MepeuncnuTe KOMMNMNEKTYOLWME LEHTpanbHoro npoueccopa. Hayeptute cxemy LMY, ob6bsicHuTe

npyHUUN ero paboTsl.

Asngaetca nn apudMeTUKO-NorMyeckoe yCTponcTBO NporpaMMHO-ynpaBnseMbim?

MepeuncnuTte BCe BXoAbl U BbIXOAbl apuPMETUKO-NOMUYECKoro yCTponcTBa, NOSICHATE UX Ha3Hadve-

Hue.

8. UYto Takoe reHepaToOp TAKTOBbIX CUTHAMOB W KaKylo porib OH UrpaeT B paboTe ueHTpanbHoro npowec-
copa?

9. Ha kakomn anemeHTHoOM 6a3e UCNOMHAETCH BHYTPEHHAS U BHELLHSS NaMsATb MUKPOMPOLECCOPHbLIX CU-
ctem?

10. MNMo4emy B MMKpPOMNPOLIECCOPHBIX CMCTEMAxX HeobXoaMMO UCMomnb3oBaHWe ABYX BMAOB namsatn — O3Y
n n3y?

11. KakoBO oCcHOBHOe HasHauyeHue M3Y n O3Y?

12. YTto 03HAYaloT NOHATUSA «3NEMEHT NaMATU», «A4Yeika NnamMaTu», «anuHa cnosa»?

13. N3 ckonbkux TpurrepoB coctout O3Y, ecnu ero eMkocTb uMeeT obo3HaveHne 4K-8?

14. YTto Mcnonb3yloT B KayecTBe afeMeHTa namaTtu B anektpoctatudeckux O3Y n penporpaMmmmnpyemMbix
nay?

15. HasosuTe Bugpl PT13Y 1 ncnonbsyemslie B HAX CNOCOOLI CTUpaHNs MHOpMaLnn.

16. Yem cbnaw-MN3Y ornuyaetcs ot EEPROM?

17. YTo MCnonb3yloT B KAYECTBE dreMeHTa NamMsiTu B OQHOKpaTHO nporpammupyembix M3Y (PROM)?

18. Yto Takoe nHTepdenc?

19. KakoBo Ha3HadeHune nHTepdenca B MMKPONPOLIECCOPHbBIX CUCTEMaX ynpaBreHus gsuratenem?

20. Kakoe MnHUMarnbHOE KOM4YeCcTBO NPOBOAOB MOXET codepxaTtb wuHa SPI?

21. HayepTuTe ynpolleHHyto cxemy obmeHa AaHHbIMK, KOTOopasi peanusoBaHa B WHTepdelrice SPI,
Ha30BWTE OCHOBHbIE COCTaBMSAOLWNE AaHHON CXEMbI U UX (DYHKLMK.

22. HasoBuTe LWMHLI, NO KOTOPbLIM NPOM3BOANTCA Nepefada AaHHbIX B HTepdence SPI.

23. Mepepayy kakoro curHana obecneunBaeT wnHa SCLK? WM3o06pasnTte 3TOT curHam Ha BpeMEeHHON
anarpammve.

24. HasoBute gencTeusd, KOTopble OCYLLEeCTBSTCA No nepegHemMy v 3agHeMy (opoHTaM TakTOBOro M-
nyrbca.

25. C nomoLbto kakoro curHana MASTER macTep nogkntoyaeT un oTkrtodaeT BblbpaHHbIn um SLAVE?

arwn

No
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MNpouenypa oueHMBaHUSA
LLkana n KpuTepun oueHMBaHUA
- CAMOOLIEHKA UMEET MOSIOKUTESbHBIN pe3ynbTaT, eCriv BCE 3TV BOMPOCHI HE BbI3BanuM 3aTpyAHEHW y 00Y-
varoulerocs;
- CaMOOLeHKa nveet OTpI/ILI,aTeJ'IbeII7I pes3ynbTaTt, eciin XoTA Obl OAWH N3 3TUX BONPOCOB Bbi3Bas 'y 06yqa-
toLLIerocs 3aTpygHEHNe C OTBETOM.

7. O6wme MeTogMUYecKne peKomeHAaunn no ohopMIIEHUIO U BbINOJTHEHUIO OTAeNbHbIX Buaos BAPC

7.1. PekomeHgaumm no HanucaHuio pedepaToB
YyeOHble Lenu, Ha AOCTUXEHNEe KOTOPbIX OPUEHTUPOBAHO BbINMONHEHUEe pedeparta: NnonyynTb LLEnocT-
HOe npeacTaBrieHne 06 OCHOBHBLIX COBPEMEHHbIX NpobriemMax MakpoOSKOHOMMUKUN 1 MYTEN UX PELUEHNS.
Y4yebHble 3apayn, KOTOpble OOMKHbI ObITh pelweHbl 00y4YalLWUMCA B paMKax BbINMOMHEHUA

pedepara:

e [eTanbHOe paccMOTpeHne Hambonee akTyanbHbIX NPO6GeM 3KOHOMUYECKOWN TEOPUN;

e bopmupoBaHue n oTpaboTka HaBbLIKOB SKOHOMWYECKOrO MCCreaoBaHUA, HakonneHne onbita paboTtbl C
Hay4HOW NuTepaTypon, noabopa u aHanusa akTudeckoro Matepuana;

e COBEpLUEHCTBOBAHME B MU3IOXEHMUM CBOMX MbICIIEN, KPUTUKK, CAMOCTOSATENIBHOIO NOCTPOEHUS CTPYKTYPbI
paboTbl, MOCTAHOBKM 3a4ay, PacKpbITME OCHOBHbLIX BOMPOCOB, YMEHME COpMynupoBaTb NOrM4yeckme
BbIBOAbI 1 MPEANOXeHNS.

NMPUMEPHAA TEMATUKA
pedepaToB

1. Anrebpa bynsa n anrebpa XerankuHa..

2. Nlornyeckune anementol HE, U, UNWN, N-HE, WITN-HE TTJ1-norukn, BeinyckaeMble OTEYECTBEHHOMN U
3apybexXHON 3NEeKTPOHHON MPOMBbILLIIEHHOCTbIO.
. AnropuTMbl MUHUMKU3aUMK A.H.). NorM4ecknx OyHKLNIA.
. AHanoroBo-LmMdpoBbie NpeobpasoBaTenu..
. Undpoananoroekie npeobpasoBaTen..
. OcHOoBHbIe B1Abl YCTPONCTB XpaHeHUs1 LMdpOoBOI MHCpopMaLnN.
. BHewWwHAs namATb MMKPONPOLECCOPHBIX CUCTEM (BUCKM, NEHTbI, rieLl-HakonuTenm).
. BHyTpeHHAsa namATb MukponpoueccopHbix cuctem (M3Y-ROM n O3Y-RAM).
. CtaHgapTHas mukpocxema anektpoctatnyeckoro O3Y RAM 537PY10.

10. OgHokpaTtHo nporpammupyemble N3Y PROM.

11. Penporpammupyemsie N3Y EPROM. n EEPROM .

12. MnaTbl cepun Arduino NOAKMIOYEHMS K KOMMbIOTEPY AATYUKOB Y UCMOSNHUTENBHbLIX MEXaHU3MOB.

13. MogkntoyeHre nnatbl Arduino UNO K KOMMbIOTEPY M yCTAaHOBKA NPOrpaMMHOro obecneyeHus Ar-
duino IDE.

14. OcobeHHOCTU MpPOrpaMMMpPOBaHUA Ha YNpoLeHHOM fA3blke Cu Mpu co3gaHuM cKeTyern Ans
Arduino.

15. MNporpamma ynpasneHusi BBoOAa-BbiBoAa (KHoMka-ceetoanoa) Ha nnate Arduino UNO.

16. MNporpamma obpaboTkn gpebesra kHonkn Ha nnaTte Arduino UNO.

17. NMutepdoericbl nnatbl Arduino UNO.

18 MpuHuMNManebHasa cxema v NPUHLMN AencTBns uHTepdenca ceasm SPI.

19. MpuHUMNUaneHas cxema 1 NpUHUUN AencTeusa nHtepdenca ceasn UART.

20. NpuHuMnNuanbHas cxema n NpUMHLKUN AencTeus nHTepdenca ceasm 12C.

O©oO~NO O W

dT1anbl paboTbl Hag pecepaTom

Bbi6op TeMbl. O4eHb BaXXHO MpaBuIibHO BbiIbpaTb Temy. BbiGop TeMbl He JOJKEH HOCUTL (bopMarb-
HbI XapakTep, a UMeTb NpaKkTUYeckoe 1 TeopeTnyeckoe obocHoBaHMe.

ABTOp pedepaTa AOMKEH OCO3HAHHO BbiOpaTh TEMY C YY4ETOM €ro no3HaBaTelbHbIX MHTEPECOB MIU
OH MOXET yBA3aTb ee C TeMol OyayLien MarmcTtepckon paboTel. B aToM cnyvyae maructpaHTy npefoctaBns-
eTcs NpaBO CaMOCTOSITENBHOrO (C cornacus npenogasarens) Bolbopa Tembl pechbepata U3 cnucka Tem, pe-
KOMeH0BaHHbIX kadeapon No AaHHOW AucuMnnnMHe (CM. Bbiwe). [pu 3ToM BeCbMa nonesHbIMy MOryT OKa-
3aTbCA COBETHI N 06CYXAeHMe TeMbl C NpenogaBaTerieM, KOTOPbIA MOXET Oka3aTb MOMOLLb B NMPaBUITbHOM
BbIOOpEe TeMbI U MOCTAaHOBKE 3a4au.

Ecnu nHTepecyowaa Tema OTCYTCTBYET B PEKOMEHAATENbHOM CMMUCKE, TO MO COrNacoBaHMo C npe-
nogaesarteneMm oby4yarlemMycsa NpedoCTaBnsieTcs MpaBO CaMOCTOSITENBbHO MPennoXuTb Temy pedeparta,
pacKpbIBalOLWY0 COAepXaHWe M3y4yaemMon AUCUUMNMNHBI. TemMa He JOoSbkHa ObiTb CrivwkoM obuien u rno-
BanbHon, Tak kak HebonbLon o6bem paboThl (4o 20 cTpaHWL) HE NO3BONUT PaCKPbITh €.

Mpun BbIOOPE TEMBI HEOOXOAMMO YYMTBIBATL MOJIHOTY €€ OCBELLEHMS B MMEKLLENCS Hay4YyHOW nutepa-
Type. [ns 9Toro MoXHO BOCMONb30BaTbCA TEMAaTUYECKMMM KaTanoramm 6ubnmoTtek n 6ubnmorpadunyeckumm
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yKasaTensmu nurepaTtypbl, NepUognyeckuMy n3gaHusaMmn U eXXeMecsavHbIMU ykasaTernsmMu Ncuxonoro - nega-
rorm4eckon nuTepartypbl, MO0 cnpaBoYHO-OMBNMOrpacdu4eckuMmn CCbifikamm M3gaHun MNOCBALEHHbIX AaH-
HOW Teme.

lMocne BbibOpa TeMbl COCTaABMAETCA CMUCOK U3gaHHOWM No Teme (npobneme) nutepartypbl, ONyonmnKko-
BaHHbIX CTaTen, HeobXoANMbIX CMPaBOYHbLIX UCTOYHUKOB.

3HakomMcTBO ¢ ntobor Hay4yHown npobnemaTmkon cnegyeT Ha4YnMHaTb C OCBOEHMS UMEIOLLENCH OCHOBHOW
Hay4HoW nutepaTtypbl. [1pn 3TOM cneagyeT cpasy Xe cocTaBnAaTb bubnvorpaduyeckne BbIXOAHbIE AaHHbIE
(aBTOpP, Ha3BaHWe, MECTO U rog U3gaHws, U3gaTenbCcTBO, CTPaHULbI) MCNOMNb3YeMbIX MCTOYHUKOB. HasBaHusA
paboT MHOCTPaHHbLIX aBTOPOB NPUBOAATCS TOMLKO Ha A3blke opuUrnHana.

HauyuHaTe 3HaKomMcTBO C M3BpaHHON TEMOW nydlle Bcero ¢ YteHus obobuarowmnx paboT no AaHHOM
npobneme, NOCTENEHHO Nepexoas K y3kocneumanbHON nutepaTtype.

Ha ocHoBe aHanu3a NpoYMTaHHOro M MPOCMOTPEHHOrO MaTepvarna no AaHHOW TeMe crnefyeT cocTa-
BWUTb TE3UCbI MO OCHOBHBLIM CMbICITOBbIM GrlOKaM, C MOMeTKaMu, COBCTBEHHBIMU CYXOEHUSAMM U OLEHKaMM.
MpenBaputenbHO NOAOOPaHHLIV B NIMTEPATYPHBLIX NCTOYHMKAX MaTepuar MOXET npeBbiwaTte Heobxoanmbin
o6bem pedpepaTta, HO €ro MOXHO MCNONb30BaTh A4S COCTaBNEHWs NnaHa pedepara.

CocrtaBneHue nnaHa. ABTop no npeasapuTenbHOMY COrNacoBaHWIO C nNpenofaBaTenem MOXeT ca-
MOCTOSITENIbHO COCTaBWUTbL NNaH pedeparta, C y4eToOM 3ambicria paboTbl, MMBO B3ATb 3@ OCHOBY pekoOMeHAy-
€Mbll NNaH, NpMBeAEeHHbI B OAaHHbIX METOOUYECKMX yKasaHUsX Nno COOTBETCTByWLEN Teme. [MpaBunbHO
NMOCTPOEHHbLIN MMaH NomoraeT cucTemMaTM3aupoBaTb MaTepuan u obecneuntb nNocneaoBaTenbHOCTb ero U3s-
NoXeHus.

Hanbonee TpaguuMoHHON ABNSETCA cneayolasi CTpykTypa pedepara:

TUTynNbHbBIN NUCT.

OrnaBneHue (NnaH, cogepxaHue).

BeepgeHnue.

naBa 1 (NoOnMHoe HaumeHoBaHWe rnasbl). 1
1.1. (nonHoe Ha3BaHuWe naparpada, NyHKTa);
1.2. (nonHoe Ha3BaHuWe naparpada, NyHKTa).
maBa 2 (NonHoe HaumeHoBaHWe rnasbl). \ OcHoBHas 4acTb
2.1. (nonHoe Ha3BaHuWe naparpada, NyHKTa);
2.2. (nonHoe Ha3BaHue naparpada, NyHKTa).
3akntoyeHve (Mnv BblBOAbI).

Cnmncok ncnonb30BaHHOW NUTepaTypbI. J
MpunoxeHus (N0 ycMOTPEHUIO aBTopa).

TumynbHbIG TUucm 3anonHAeTca no eguHon dopme (Mpunoxenue 1).

OeznaesieHue (NnaH, cogepkaHue) BKNOYaeT Ha3BaHUA BCEX pasfernioB (MyHKTOB MfaHa) pedepara u
HOMepa CTpaHuL, yKasbiBaloLLMe Hayarno aTux pasgenos B TeKcTe pedepara.

BeedeHue. B 3Ton yactn pedepata 060CHOBLIBAETCHA aKTyanbHOCTb BbIOpaHHOWM TeMbl, (hopMynmpy-
t0TCA Lenu paboTbl N OCHOBHbIE BOMPOCHI, KOTOpbIE MpeanonaraeTcs packpbiTb B pedepaTe, ykasbiBaloTCcs
ucnonb3yemble Matepuansl U AaeTcsa UxX KpaTkasi XapakTepUCTUKA C TOYKU 3PEHUS NMOMHOTbI OCBELLEHUS U3-
OpaHHon Tembl. O6beM BBeAEHUA HE AOMKeH npeBbiwaTth 1-1,5 cTpaHuubl.

OcHogHasi yacmb pedepaTa MoxXeT OblTb NpeAcTaBreHa OAHON MM HECKOMbKMMUW FMaBamu, KOTO-
pble MOryT BKkMntoyaTth 2-3 naparpada (NoanyHkTa, pasgena).

34ecb 4OCTAaTOYHO MOJSIHO M NOFMYHO M3naralTCcs rMaBHbIE MONOXEHNA B UCMOMb3yeMblX UCTOYHMKAX,
pacKpbIBalOTCS BCE NMYHKTbI MNflaHa C COXpaHeHWeM CBSA3W MeXAy HMK 1 MocrefoBaTenbHOCT nepexoga ot
O[HOrO K ApYyromy.

ABTOp LOIDKEH cCneguTb 3a TeM, YTOObl M3NOXeHWe MaTepuana TOYHO COOTBETCTBOBAro Lenv wu
Ha3BaHuWIo rmasbl (naparpacdha). Matepuan B pecepate pekoMeHAyeTCs nanaratb CBOMMWU CrioBamu, He [,0-
nyckasi [OCIMOBHOIO NePENnUCbIBaHUSA N3 NUTEPATYPHbIX UCTOYHUKOB. B TekcTe 06s3aTenbHbl CCbIMKX Ha nep-
BOMCTOYHUKM, T.€. HA TEX aBTOPOB, Y KOTOPbIX B3AT AaHHbIA MaTepuan B BUAE MbIiCNW, UOEW, BbIBOAA, YMC-
NOBbIX AaHHbIX, TAabnuu, rpacpmKoB, UNNOCTPaLMA U Np.

PaboTta gomkHa OblTb HanucaHa rpaMoTHBIM NIUTEPATYPHbLIM si3blkoM. COKpaLLleHNE CMOB B TEKCTE He
JonyckaeTtcsi, KpOMe 06LLEen3BECTHBIX COKpalleHun n abbpesmaTypbl. Kaxapli pasgen pekomeHayeTcs 3a-
KaH4YMBaTb KPATKUM BbIBOSOM.

3aknroyeHue (BbiBoAbl). B aTON YacTn 0606LaeTca N3NoXKeHHbI B OCHOBHOWM YacTu martepuiarn, dop-
MynMpYOTCA 06LMe BbIBOAbI, YKa3blBaeTCH, YTO HOBOIO NMYHO And cebs BbiHEC aBTop pedepaTta n3 pabo-
Tbl Hag HUM. BbiBoabl genatTca ¢ y4eToM onybnmMKoOBaHHbIX B nMTepaType pasnuyHbiX TOYEK 3peHUst Mo
npobneme paccMaTpvBaemol B pecbepaTte, CONOCTaBMEHUsI UX U NINYHOTO MHEHWst aBTopa pedeparta. 3a-
KrntoyeHne nNo o6beMy He JOSIKHO npeBbiwaTth 1,5-2 cTpanHuL.

TpunoxeHust MOTyT BKIOYaTb rpadukn, Tabnuubl, pacyetbl. OHU AOMKHbI UMETb BHYTPEHHIOW (COB-
CTBEHHYI0) HYMEpaLuuio CTpaHuL,.

Bu6nuozpadhus (CnNCok NUTepaTypbl) 30eChb YKa3blBAaeTCsl pearnbHO MCMONb30oBaHHas AN Hanuca-
HUs1 pedbepaTa nuTepaTypa, NepUoanyeckme n3ngaHns U ANeKTPOHHbIE UCTOYHMKN nHdopmMaumm. CnmMcok co-
CTaBnsieTcs cornacHo npaeunam 6mubnmorpanyeckoro onMcaHums.
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Mpoueaypa oueHnBaHus
Mpu atTectaumm OGakanaBpa Mo wutoram ero paboTbl Hag pedepaToMm, pykoBoauTeEneM
MCMOMb3YIOTC  KPUTEPUM OLIEHKM KayecTBa Mpouecca MNoAroToBkn pediepaTta, KpUTEPUM  OLEHKM
coaepxaHusa pedeparta, Kputepumn oueHkn odopmneHus pecdiepaTta, KpUTepUM OLEHKU y4yacTus oby-
YarLwerocs B KOHTPOJNIbHO-OLLEHOYHOM MEPONPUATUM.

1. Kpumepuu oueHKku codepxaHusi pegpepama; CTeneHb pacKpbITUA TEMbl; CAMOCTOATENBHOCTb U Ka-
YeCTBO aHanm3a TeopeTUYeCcKUX NOroXeHun; rnybuHa npopaboTkm, 06OCHOBAHHOCTb METOAOMNOIMYECKON U
MEeTOAMYECKOM NporpaMmMbl UCCNEAOBaHUA; KA4eCTBO aHanm3a o6bekTa n npegmeTa uccnegoBaHus; npopa-
6oTka nuTepatypbl Npu HanucaHum pedepara.

2 Kpumepuu oueHku oghopmiieHus peghepama: Nnornka n CTUib U3NOXEHUS; CTPYKTYpa U cogepaHune
BBEAEHMS U 3aKI0YeHUs; 0O6bEM U Ka4eCTBO BbIMNOMHEHUS UMMIOCTPATUBHOIO MaTepmnana; Ka4eCTBO CCbINTOK
W cnvcka nutepaTtypbl; 06LLMI ypOBEHb TPaMOTHOCTM U3MNOXEHUS.

3. Kpumepuu oueHku Kadyecmea rno020mosku pegepama: cnocobHOCTL paboTaTb CaMOCTOATENbHO;
CMOCOBHOCTb TBOPYECKM U MHULMATUBHO peLlaTh 3adayn; CoCcOOHOCTb paumoHanbHO NiaHMpoBaTh aTanbl 1
BpeMs BbINOMHEHUs1 pedepaTa, ANarHoCTMpoBaTh M aHann3MpoBaTb NPUYMHBI NOSBNEHWS NpobnemM npu Bbl-
nornHeHnn pedepaTa, HaxoAWUTb ONTUMarbHble CNOCOObI NX PeLleHUs; AUCUUNIIMHMPOBAHHOCTb, cobnoae-
HWe nnaHa, rpaduka noAroTOBKM AuccepTaumy; CnOCOOHOCTb BECTM [OUCKYCCUIO, BbICTpauBaTb ap-
ryMeHTauMIo C UCMONb30BaHMEM pe3ynbTaToB MCCNefoBaHWA, AEMOHCTPaALMS LUMPOThI KpYro3opa;

4. Kpumepuu ouyeHKku y4acmus 6akasaepa 6 KOHMpPOIbHO-OUEHOYHOM MePOMnpusmuu; CnocobHOCTb
1 yMeHue nyGrnnyYHOro BbICTYNNEHUSA C OKNaA0M; CNOCOBHOCTL rPaMOTHO OTBEYaTh Ha BOMNPOCHI;

7.1.1. lWkana un Kputepun oueHUBaHuA

— OueHKa «OTNNYHO» No pedepaTy MpucBavBaeTCcH 3a rMyboKoe packpbiTue TeMbl, Ka4eCTBEHHOoe
ochopmneHne paboTbl, coaepXaTenbHOCTb AOKNaAa 1 npeseHTauum;

— OLeHKa «xopowlo» no pedepaTy npucBavBaeTCca NpyM COOTBETCTBUM BbllLe MepPeynCneHHbIM Kpu-
TepusiM, HO MPWU HanuuumM B cogepXXaHnv paboTbl 1 ee ohopMreHMn HebonbLUMX HeJOYeTOB UK HedocTaT-
KOB B MPeACTaBfeHMn pe3ynbTaTos K 3awuTe;

— OoueHKa «ydOBeTBOPUTENBHO» NO pedepaTy NpUCBanMBaeTCs 3a HeNosiHoe packpbiTve TeMb, Bbl-
BOAOB U NPEAnOXeHN, HoCAWMX obLmMn XxapakTep, OTCYTCTBME HarnsagHoro npeacraBneHus paboTtsbl n 3a-
TPYAHEHWs Npu OTBETax Ha BOMpPOCH;

— OLUEHKa «HeyaoBreTBOpUTENbHO» MO pedepaTy npuceBavBaeTcs 3a cnaboe n HenonHoe packpbl-
TMe TeMbl, HECaMOCTOSITENIbHOCTb U3NOXEHUS MaTepuana, BblBoAbl U NpeanoXeHus, Hocswme obwnin xa-
pakTep, OTCYTCTBME HarnsagHoOro npeacraBneHms paboTbl M OTBETOB Ha BONPOCHI.

OueHka no pedepaTy pacnvcbiBaeTcs npenogasaTteneM B oueHovHoM nucte. (MpunoxeHue 2)

7.2. PekoMmeHAaUMmM No CaMOCTOATENTbHOMY U3YUYEHUIO TEM

BOMNPOCHI
OJIsl CaMOCTOSAITENILHOrO U3y4eHuUst TeMbl
«Knaccudmkaums perucTpoB u BbiNnonHsAeMble UMU PYHKLUN»

1) Knaccudmkaums permctpos no cnocoby 3anvcu nHgopmaumm.

2) Knaccudukaumsi peructpoB no anemMeHTHon 6ase (Tuny Tpurrepos).

3) OyHKUMK CTUpaHUA 1 Nprema nHdopmaLmu.

4) MNpeobpasoBaHne Koga Yncna (U3 NpsAMoro B o6paTHbIN 1 Hao6opoT).

5) Npeobpa3oBaHue kofa crnosa (M3 nocnefoBaTenbHOrO B napansenbHbli 1 HA06opOoT).
6) CoBur koga crnoBa BiEBO UMM BNpaBo Ha 3a4aHHOe YNCMO pa3psigoB.

7) Pernctpbl UMKNNM4eckoro casura.

BOMNPOCHI
ANA CaMOCTOATENIbHOIO U3y4YeHUsA TeMbl
«MpuHUMNUManbHaaA cxema U NPUHUMN AencTBUA nHTepdenca ceasm SPI»

1) Mexay kakvuMu MHPOPMaLMOHHBIMU YCTPONCTBaMU UCMONb3yeTcs uHTepdenc ceasm SPI1?
2) Cxema nepefada gaHHbIX, peanudyemas B nHtepgence SPI.
3) Pexxumbl paboTtbl nHtepdenca cessu SPI.

BOMPOCHI
AN CaMOCTOATENIbHOro N3y4yeHusi TeMbl
«MpuHUMNManbHaa cxema U NPMHLMN OencTBusi nHTepdenca ceasm UART»

1) Mexay kakvuMu MHPOPMaLMOHHBIMK YCTPONCTBaMM UCNonb3yeTcs nHTepdenc cesasn UART?
2) Cxema nepefgada gaHHbIX, peanudyemas B nHtepgence UART.
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3) Pexumbl pabotbl nHTepdenca ceasm UART.

BOIMNPOCHI
ONnsi CaMOCTOSITENIbHOIO U3Y4YeHUsA TeMbI
«MpuHUMNuanbHaa cxemMa ¥ NpUHUMN AencTBUA uHTepdenca ceasm [2C»

1) Mexay kakMMu MHPOPMaLMOHHBIMK YCTPONCTBaMM UCNONb3yeTcs MHTepdenc ceasn [2C (TWI)?
2) Cxema nepefada gaHHbIX, peanudyemas B nuHtepdgence 12C.
3) Pexxumbl paboTbl uHTEpdenca caasm 12C.

O6wun aniropuTMm CaMoCTOATEJIbHOIo U3y4eHuUs TemMbl

1) O3HaKOMUTLCS C peKOMEeHO0BaHHOM y4ebHON NUTepaTypor U ANEKTPOHHBIMKU pecypcamu no Teme (opu-
EHTUPYSACb Ha BOMNPOCHI AN CAMOKOHTPONs).

2) Ha aToih ocHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3NOXEHNUS TEMbI

3) BblbpaTb hopMy OTYETHOCTU KOHCMNEKTOB(MMaH — KOHCMEKT, TEKCTYarlbHbI KOHCNEKT, CBOGOAHbIA KOH-
CMEKT, KOHCMEKT — cXemMa)

2) OdhopMuUTb OTHETHBLIN MaTepran B YCTAHOBMEHHON (hOpMe B COOTBETCTBMM METOANYECKUMUN PEKOMEH-
Jaunsmm

3) MNpoBecT! CaMOKOHTPOSIb OCBOEHUS TEMbI MO BOMPOCaM, BblAAHHLIM NpenogaBaTenemM

4) npeﬂ,OCTaBl/lTb OTYETHbLIN mMmaTtepuan npenogaBartersto no cornacosaHuo ¢ Beaywmnm npenogasarteriemMm

5) MoaroToBMTLCA K NPEAYCMOTPEHHOMY KOHTPOJIbHO-OLIEHOYHOMY MEPOMNPUATUIO NO pe3yrnbTaTtam caMo-
CTOSITENBHOIO U3Y4EHUS TEMbI

6) MNpuHATE y4acTue B yka3zaHHOM MeponpusaTun, NponTun pybexxHoe TecTupoBaHue No pasgeny Ha aygu-
TOPHOM 3aHSATUU W 3aKMNIOYUTENBbHOE TECTMPOBaHNE B YCTAHOBNEHHOE ANA BHeAayaUTOpHOW paboTbl Bpems

7.3.1 lLikana u KpuTepmumn oueHnBaHUA
CaMOCTOSATENIbHOIO U3Y4YEHUA TEMbI

- OLIEHKa «3aymeHO» BbICTaBMSIETCS, ecnv obyyawwmnca odopMmn OTYETHBLIM MaTepuan B BuAe
AOKNaJa Ha OCHOBE CaMOCTOSITENIbHOMO M3Yy4YeHHOro MaTepuana, CMOr BCECTOPOHHE pacKpbiTb
TeopeTU4eckoe CoaepkaHme TeMbI.

- OUEHKa «HEe 3a4YmeHO» BbICTABMSAETCS, €Ccrnv Oby4yalLMACA HeakKypaTHO OOPMUIT OTHETHbIN
MaTtepuan B BMAe AoKNaja Ha OCHOBE CaMOCTOATENbHOrO0 U3y4eHHOro martepuana, He CMOr BCECTOPOHHE
packpbITb TEOPETUYECKOE CoAepKaHNE TEMBI.

8. BxogHOWM KOHTPOINb U TEKYLIUIA (BHYTPUCEMECTPOBbLINA) KOHTPOIbL XoAa
M pe3ynbTaToB y4eO6HON paboThbl

BxoaHOW KOHTPOSfb NPOBOAUTCS B pamKax MPakTUYECKMX 3aHATUIA C LEeNblo BbISBIEHWS pearnbHOW
roTOBHOCTM GakanaBpOB K OCBOEHWUIO AaHHOW AMCUMNINHBI 3@ CYET 3HAHWUN, YMEHUIN U KOMMEeTeHUWI, cdop-
MUPOBaHHbLIX Ha NPeALeCTBYIOWMX AucuMniMHax. BxogHon KoHTponb pa3pabaTtbiBaeTcs npu NOAroTOBKe
pabouen nporpammbl yuebHoM ancumnnnHel. BxogHow KOHTponb NnpoBoauTcst B hopmMe BbIBOPOYHOro onpo-
ca (Mpu HeobxoaMmMocTh — B hopMe TeCTMPOBaHUs). TemaTuyeckas HanpaBneHHOCTb BXOOAHOMO KOHTPONS —
3TO BOMPOCHI, CBA3aHHbIE C B3aMMOLENCTBMEM INEKTPUYECKMX 3apsa0B C 3NEKTPUHECKMMU U MarHUTHbIMU
nonsiMu, KoTopble oby4vatomecs OOMKHbI BblNM paccMoTpeTb B pasgerne «3AnekTpuyectso» kypce «dunsu-
Ka».

8.1. Bonpocbl Ansi BXOQHOro KOHTpons

1. 3aKoHbI NOCTOSIHHOMO TOKa. AnekTpuyeckme Lienu. NprmeHeHne 3akoHOB Kupxrodha k pacyeTy anekTpuye-
CKUX Uenen.

. CocTaB 1 pexxumbl paboTbl 3MNEKTPUHECKUX LIEMEN.

. MeToak! pacyeTa uenen (Ha ocHoBe 3aKOHOB Kupxroga, KOHTYPHbIX TOKOB U MEXAYY3IOBbIX HAMNPSPKEHWIA.

. MarHnTHOe none u marHuToaBwKyLLas cuna. 3akoH Amnepa. Mpasuno nesow pyku. MarHUTHbIN NOTOK,
MarHuUTHbIE Lienu.

5. AABneHuve anektpomarHuTHon nHAaykumn. SOC nHaykumu. MNonydeHne cuHyconpansHon 30C. BenuuunHel,
XapakrepusyroLume cuHycovganbHble O[1C, HanpshkeHne 1 TOK.

. MpocTeniumne anekTpmnyeckme Lenu(c akTMBHLIM COMPOTUBIIEHUEM, C MHOYKTUBHBLIM COMPOTUBIIEHUEM (MOe-
anbHas un peanbHas KaTyLKK), C EMKOCTHBbIM COMPOTUBIIEHVEM).

. OnekTpuyeckune Lenu ¢ nocregoBaTterbHbIM 1 NapannesnbHbIM COeAUHEHNEM pearibHON KaTyLIKN C KOH-
AEeHCaTopoM. SBNEHMS pe3oHaHca Toka U HanpPshKeHWs!.

. [lpMMeHEeHVe KOMMMEKCHbBIX YNCEN MPU PacYeTe 3MEKTPUUECKMX Liener CUHYCOMAAbHOro NeEPeMEHHOro To-
ka. Anrebpandeckasl, TPUroHOMeTpUYeckas 1 nokasaTerbHas opMbl NpeacTaBNeHNst TOKOB U Hanpshke-
HWUIA KOMMNEKCHbIMU YMCHaMMu.

. CoeanHeHne «3Be3001» B TpexdasHbIx Lensx. BektopHble anarpaMmmbi.

A WN
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10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.
28.
29.
30.
31.

32.

CoeavHeHne «TpeyronbHNKOM» B TpexdasHbix Lensx. BektopHble guarpammel.

YCTPONCTBO 1 NPUHLMN AENCTBUS CUITOBOIO 0gHOa3Horo TpaHcdopmMartopa. Pexxumbl paboTbl TpaHc-
dopmatopa. lNosblilatoLLme, NoHKatoLWmMe 1 cornacyroLme TpaHcdopMaTopbl M UX NpaKTUyeckoe npu-
MEHeHMe.

MoTepn MoLLHOCTM Npy pabdoTe TpaHcdopmaTopa, MeToabl onpeaenenns K tpaHcdopmartopa.
YCTPONCTBO 1 NpUHLMN AENCTBUS aBTOTpaHcdopMaTopa.

MameputenbHblie TpaHCHOopMaTopbl TOKa, HANPSXKEHNS U MOLLIHOCTH.

Snelcrpmqecme MaLlnHbI U X Kl'IaCCVICbI/IKaLI,I/IH. MCTOpI/Iﬂ NnoABNEeHUA NepBbIX ANEeKTpn4eCcknx MallnH
pasHoro Tuna.

OnekTpnyecknin Tok B rasax. Monmsaums. [asoBble pa3psaabl. [MoHsATUE nnasmebl.

OneKTpUYeckuii TOK B Bakyyme..

3akoH Amnepa. Cuna JlopeHua.

OneKkTpoMarHuTHas nHaykumsa. CaMonHayKums. SHEprus MarHUTHOro nons

OneKkTpoMarHuThl. [epeMeHHbI aneKTpnYeckuin Tok. l'eHepaTop nepemMeHHOoro Toka.

AKTUBHOE, MHOYKTUBHOE, EMKOCTHOE COMPOTUBIEHME.

KoHaeHcaTop. KaTyLwwka nHaykTMBHOCTU. KonebaTtenbHbIn KOHTYP.

OneKkTpOMarHuTHble BONHbl. PagnoBonHbl. M3nyvyeHne v nornoweHne 3neKTPOMarHUTHbLIX BOJSH.
LWkana anekTpoMarHUTHbIX BOJH.

YpaBHeHua Makceenna.

MonynposogHuk. NonynpoBoaHMKK N- 1 p-Tuna, pn-nepexod. KOHCTPYKUMS U NPUHLMN AeNCTBUSA
nonynpoBOAHMKOBOrO AnoAa 1 CTabunuTpoHa.

KoHCTpyKUMst 1 NpyHUMN gencTBms BMnonspHoro TpaHsucTopa. NpumeHeHne GNoNapHbIX TpaH3u-
CTOpPOB CO CXEMOW COEANHEHNS C OOLLMM SMUTTEPOM. YCUNUTENMU U TPAH3UCTOPHbIE KITHYM.
KoHCTpyKUMSt 1 NpUHUMN SeACTBMSA OMNONAPHOro TpaHsucTopa.

TupucTtopsl. MprHUMN OENCTBUS U XapaKTEPUCTUKM.

OpHononynepuoaHbIv BbINPAMUTENb — CXeMa, NPUHLMN AEACTBUS.

MocToBou ABYXNONYyNepUOAHbIN BbINPAMUTENb— CXeMa, NPUHLMN OENCTBUS.

OpHokackagHbIN TPaH3UCTOPHBIN YCUnUTENb - CXxema, NpuHuMn AencTeus. CHATUE YaCTOTHOW Xa-
PaKTEPUCTUKN.

OneKTPOHHbIE aHarnorosble U LdpoBble annapaTtbl. AHanorosble 1 LndpoBble curHansbl. MNoHATne
fiorM4yecknx aBTomaTtoB C NamaTblo u 6e3s.. Jlorndyeckue anementsl: HE, UMW, N, N-HE, UJTN-HE.

MHTeraﬂbele CXEeMbl 3TUX NTOTMYECKNX NIEMEHTOB.

TectoBble BOMNPOCLI BXOOHOro KOHTpoOns

o Ao

B nsobpaxeHHon cxeme npu E;=50B, E,=150B, E;=200B, R,=250Mm, R,=500M, Rs=400Mm TOKU |,=-7A,
1,=4A, 1;=-8A, 1,=-3A, I5=5A

MowwHocTn nctouHmkor OC paBHbl, Bm

1) 1600

2) 350
3) 600

YcTaHOBUTE COOTBETCTBME Mexay ykasaHHbIMU MOLLHOCTAMU N MCTOYHUKaMU 3[C cxembl

Ykaxume coomeemcmeue 05s1 KaA020 HyMeposaHHO20 fieMeHma 3adaHust

E,

?// /,‘f R, ['{/’/

E> T Q/ﬁ

E, [E,

20



a

| O

IO

2R 2R
{/
“l
[

Ha n3obparkeHHoM cxemMe (CM. pUCyHOK) HanpsbkeHne U=120B. Nocne 3ambikaHnsa krtoda K BONbTMETP
nokasbiBaeT B.

(e,

Besegute otBeT

YcTaHOBUTE COOTBETCTBME MEXAY CXEMOWN 3aMELLEHUS UCTOYHMKA U €70 BHELLHEW XapakTepUCTUKOW

5 I Ry 1,
—0 —4>,_,| } e} ———————0
E E J
ORNE AL
—0 1) o 2 =0 3)

U U/

U U

Ha pucyHke npvBeneHo ycrnosHoe ob6o3HaveHue ...
O BbINPAMUTENBHOIO AMoaa

O Bapwukana
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O cTabunuTtpoHa

O TpuoaHoro TMpucTopa

&

Ha pucyHke npvBegeHa cxema ...

OBYyXNonynepnoaHoro BblnpAaMnTena
TPaH3UCTOPHOIo ycunutens

ogHononynepuoaHoro BbinpsamMuTens +

o O O O

cTtabun n3aTtopa HanpsxeHua

anBeﬂ,eHHOVl Ta6ﬂ|/|l_|,e NCTUHHOCTU COOTBETCTBYET CXemMa...
i | X3 | ¥
[ I
o]l
1 1
111

1
0
1

Xy 1

X2

(@]
Ecnn pgenictByowee 3HavyeHne J[C B KaTyliKke CO CTamnbHbIM CEpAeYHMKOM paBHO E, To, npeHebperas
paccesHMEM 1 aKTUBHbBIM CONPOTMBIIEHMEM KaTyLUKW, aMMnMTy4a MarHUTHOM MHAYKUMK B, paBHa...

E
0 —
wis
o 4,44WFS
E
P —
4,44wf5S
4,44wfS
0 — 1=
E
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8. [ns nogBegeHnst MOCTOSIHHOIO HampshKeHus K obmoTke BO3OyXAeHMS poTopa CUMHXPOHHOW MalUWHbl UC-
nonb3yeTcs...
O  KONNEeKTop, HabpaHHbIA U3 NNacTuH
o monykonbLa
O TPW KOHTaKTHbIX KOfbLa
o [Ba KOHTaKTHbIX KOnbLa
9. Ecnun acMHXpOoHHbIV ABUratene NoakmnoyeH K TpexdasHon cetn yactoton 50 Ny n BpallaeTcst ¢ 4acToTon
BpawleHns 3000 06/MUH, TO OH UMEET KONMYECTBO MOJHOCOB-...
o [Ba
o LWecCTb
o TpM
o nATb
10. B onbiTe xonocToro xoaa TpaHcdopmaTopa nokasaHue BatTtmeTpa pW; poBHO...
[ 22
o2 \.1{} °
or L -I 13
o Hynw
o CyMMapHbIM NoTepsM B TpaHcgopmarTope
o noTepsim B 06MOTKax
o MNOTepsiM B MarHMTOMNpoOBOAE
11. BenuuvHa MarHMTHOM NPOHULAEMOCTU U, UCMONb3YEeTCH MPu ONUCaHWUN...
O 3NEeKTPOCTaTM4eCcKOro nons
O 3NEeKTpU4YecKomn uenu
o TEnnoBoro nosns
O MarHuMTHOro nons
12. OTpesok a-6 0OCHOBHOWM KpMBOW HamarHuumeaHms B(H) cooTBeTcTBYyET...
E & B r
6
a
0
=g
O  y4acTKy HacblweHust heppomarHeTuka
O  Y4acTKy MHTEHCMBHOIrO HamarHu4mMBaHus oeppomMarHeTvka
O  y4acTKy Ha4arbHOro HaMarHM4MBaHust peppomarHeTuka
o pasmarHM4eHHOMY COCTOSIHUIO heppoMarHeTmka
13. K dbeppomarHutTHbIM MaTepuanam OTHOCUTCA...
O 9NEeKTPOTEXHUYECcKas cTasnb
o  anwoMuHUi
O  YYryH
O 9NeKTpOoTEXHWYeckas Mmeab
14. . . At
i) = I, smf( +yr)
!

™

B BblpaXXeHnn gna MrHoBeHHOro 3HavyeHund O,EI.HOCpaSHOFO CnHycomnaarnbHOro Toka
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nepunoaom aendeTca ...

o i)
o T
o Y
o Iy
15. K BO3HMKHOBEHUIO pexunma pe3oHaHca HanpsXXeHi BeeT BbINOSTHEHNE YCMOBUA...
L R
Y
\—|:I~_|_E_
o wL=wC
o L=C
o wL=1/wC
o R=+LC
16. MonHoe conpoTtuBnexue Z npusegeHHon uenu npu X = 30 Om n R=40 Om cocTtaBnger ...
Ay R
oYY [}
o 100wm
o 700wm
o 1200 Om
o 500wm
17. HavanbHasa dasa HanpspkeHus u(t) B emkocTHoM anemMeHTe C npu Toke i(t)= 0,1 sin(314t) A paBHa...
C i
L
e
o —T/2pag
o Opag
o T/2pag
o T/4 pag
18. MAaTb pes3ncTopoB € CONPOTUBIEHUAMN R1=100 Owm, R2=10 Owm, R3=20 Owm, R4=500 Owm, R5=100 co-
e[MHeHbl MocrnefoBaTenbHO, TO TOK OyQeT...
o Bo Bcex conpoTUBNEHNSIX OOWH U TOT Xe +
o Haubonblwmm B conpoTUBREHUN Rz
o Haubonblwym B CONPOTUBNEHUSX Rl " Ra
o Haubonblimm B cONpoTUBNEHUM qu
19. Ecrn E1 = Eg, TO UCTOYHUKM SHEPrUKn paboTatorT...
o Oba B reHepaTOpHOM pexume +
& R ] ] :
o El B peXuMme reHepaTtopa, a Ez B pexume no
Tpebutens
o Ob6a B pexvme notpebutens
Ei, F, o El- B pexumMe notpebutens, a Ez- B pexume re-
Ry Roo HepaTopa
20. Btopow 3akoH Kupxroda popmynmpyeTcs cnegytoLmm obpasom. ..

) Anre6pal/|quKas| CymMMa TOKOB B BETBAX, NOACO€ANHEHHbIX K Y311y, paBHO HYJHO
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o ApudmeTnyeckas CyMma HanpskeHUin BAOMb KOHTYpa PaBHO HY0

o Cwuna Toka B Lenv npsMo NponopumnoHanbHa NpUIoXeHHOMY HanpshKeHWo 1 obpaTHO nponopumo-
HarnbHa CONPOTMBIIEHWIO OOHOM Lenu

o Anrebpaundeckasi cymMa nageHun HanpskeHUn B 3aMKHYTOM KOHTYpe paBHa anrebpanyeckon
cymme OJC B TOM XXe KOHType +

21. MoLLHOCTb, BbIAENAOWAACA B HAarpy304HOM COMPOTUBIIEHUN RH, COCTaBMUT...
o 32BT
7 o 8Bt
Fp=2 Om o 30BT
|] Ry=8 OM o 16BTt
F=Z0E
22. OKBMBaANEHTHOE COMPOTUBIIEHME LIENN OTHOCUTENBHO UCToYHMKa S C cocTaBuT...
o 350m
A1=10 Om
— o 31,67 Om
L 1 o 15,41 0m
o 550m
2 iz C) R+=200 th
=15 OMm
[ |
| | b
23. Ha pucyHke npuBeneHo ycnoBHoe 0603HavYeHue. ..
o CrabunutpoHa
o BbinpamutensHoro anoaa
o bunonsapHoro TpaHaucTopa
o Twupuctopa
24. Konuyectso p-n —nepexofoB B NOfynpoBOAHNUKOBOM AMOAE ...
o OpguH
o [ea
o Tpmu
o Yetblpe
25. MoNApHOCTL HAaNPSXKEHMS HA AMUTTEPE M KONNEKTOpe TpaH3anucTopa Tuna p-n-p...
o NMHC, Nc
O MWHYC, Nnoc
o NMKC, MUHYC
O MWHYC, MUHYC
26. E, =175B y
O0C, vHoyumpyemasas B OOMOTKE SKOPS, B PEXMME XOflocToro xopja = * , MarHuTHbIA no-
- FJ 5 o Eﬁ = .
TOK $ =25uB6 . Ecnun npu oTkntodeHHon obmoTtke Bo3byxaeHua OOC akops , TO OCcTaTou-
HbI MarHUTHbIA NOTOK paBeH mB6. (OTBeT BBEAUTE B BMAE LENOro Y1cna.)
Beseoute otBeT
27. HanpaBneHwue BpalLeHNa MarHMTHOro nons ctatopa aCMHXPOHHOIO ABUraTensa 3aBUCUT OT...
o BenuuuHbl nogBoaMMOro Toka
o [opsiaka yepepoBaHus a3 HanpsiKeHNa ctaTtopa +
o YacTtoTbl nuTaroLen cunol
o BennyuHbl NogBOAUMOro HaNPsSHKEHUS
28. B cuHXpoHHOW MalLVHe B pexnme ABuratens none cratopa spallaeTcs...

BbicTpee poTopa

Co CKOpOCTbIO paBHOM CKOPOCTU BpaLLEeHUsi poTopa +

Co ckopocTbio BABOE O0rbLe CKOPOCTM BpaLLeHMs poTopa
MepgneHHee poTopa

o O O O
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29.

MakcumanbHas YactoTa BpallleHUsi MarHUTHOrO MONisi cTaTopa aCMHXPOHHOIO ABUraTensi npu NpoMbILU-
neHHom vyactote 50 'y cocTaBnser...

o 1000 o6/MuH

o 6000 o6/MuH

o 3000 o6/MuH +

o 1500 o6/MuH

30.

OCHOBHbIMW 3N1IEMEHTAMWN KOHCTPYKLMIA TpaHcopMaTopa SABMAATCS. ..

o Kapkac u3s HecbeppomMarHMTHOro matepuarna, Ha KOTOpPOM pacrnoraralTcsi 0OMOTKN — NepBUYHas U
BTOpU4HaA, o6pa3y+ou.w|e aenntenb HanpsaXxXeHua

o HeI'IOp,BVI)KHbIe 0OOMOTKN — nepBn4Hada M BTOpnvHada, CBA3aHHble NOCpeaCcTBOM 3J1IEKTPUYECKOro no-
ISl N3-3a eMKOCTHOWN CBSA3U Mexay HUMum

o Kapkac 13 HecbeppomarHMTHOro matepuarna, Ha KOTOpoOM pacnonaratTcs ogHa obmoTka

o MarHutonpoBog 13 NMCTOBOM 3MEKTPOTEXHUYECKON CTanu U 0BMOTKN — NepBMUYHAas U BTOPUYHas,
CBSi3aHHbl€ UHAYKTUBHO NPW NMOMOLLM MarHMTHOIO NOTOKa +

31.

Ha pucyHke nsobpakeHa neTns rucrepesnca deppomMarHUTHOro matepuana.

OcTaTo4yHag HaMarHM4eHHoCTb paBHa Tn. (OTBeT BBeguTe C TOYHOCTbIO A0 D,eCFITbIX.)
B, I
1.8

Beeonte oTtBET

1,2

(1',6:-
0

0,6

L T L H Al
-1 Eg:a [ T S o T =
' = u™y Ly

100
15

32.

§E$F=ZJ

o BTOpOro 3akoHa Kupxroda ans MarHMTHOM Lenm

dopmyna ABNAETCA MaTeMaTUYECKUM BbIPAKEHUEM ...
o nepBoro 3akoHa Knpxrodga ang MarHMTHOM Lenm
O 3aKoHa NoMHoro Toka +

o 3akoHa Oma ans MmarHUTHOW Lienm

33.

Ecnun B npvBefgHHON MarHUTHOM Lienu MHAYKUUS E=11In HanpsHKEHHOCTb MarHWTHOTO Mons B cepaey-
HUKEe H‘f =500 A/{_‘L-.! , YMCIO BUTKOB W =200 , f':*{} =60 M 6=1 MM, TO TOK | B HamarHum-
ynBatowen obmoTke paBeH _ A. (Mpownssegute pacyer)

o 11

o 55 Iw=Bs(R,; +Rs) =Hl,, +B—'5_7

4710
o 15
o 4
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34. | AKTUBHYIO MOLLHOCTb P Lieny cuHyconganbHOro Toka MOXXHO onpeaennts no gopmyrne...
o P=Ulcosog+ Ulsing
o P=Ulsing
o P=Ultge
o P=Ulcos¢o
35. Pexunm pe3oHaHca HanpsiKeHUn MOXeT ObiTb YCTAHOBIIEH B LENw...
]
= J
!
. [
o
0—’_"'_‘_‘—:1
o * +
[
e,
: P
o =@
o
36. Ecnun B TpexdasHon uenu croput nnaeBkuin npegoxpanuntens C, 1O ...
{ —o A
— oC
0 Jlamnbl 6 u ¢ cropsT.
01 Hakan namn 6 n ¢ yMeHbLUUTCS. +
1 Hakan namn 6 n ¢ ysenuuutcs.
) Hakan namnbl @ He N3MEHUTCA.
37. Tpw y3noBble TOYkM Bcerga byoeT MMeThb:
- coeUHeHWe nonynpoBoAHUKa C MeTannom;
- coeanHeHune 3Be3aou;
- coeUHeHNe TPeyronbHUKOM;
- NapannenbHoe coeanHeHue;
- nocnepoBaTenbHOE COeaUHEHNE;
- COeQUHEHMEe MonynpoBOgHUKA N-TUNA C MONyNpPOBOAHMKOM p-TUna.
38. B oTnnyme oT NomHOM Lenun BHELHSAS Lernb He COOEPXUT:
- PE3NCTOpLI;
- n3mepuTernbHble NPMOOPLI;
+ 90C;
- KOHAEHcaTopbI;
- KaTyLWKN NMHAYKTUBHOCTY;
- NPegoXpaHNTENb.
39. B Hepas3BeTBneHHON Lenu TeyeT cMHycouganbHbld ToK i(t) = l,sin(wt). Mpu aToM HanpspkeHWe Ha nmnacTu-

Hax KoHaeHcaTopa 6yaeT MEHSATLCSA MO 3aKOHY:
- u(t) = Ugsin(wt+90°);

+ u(t) = Ugsin(wt-90°);

- u(t) = Ugsin(wt);

-u(t) = Ug(l — e™;

- u(t) = Uo(L +e™);
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-u(t) = Ug(1 — e).

40. Mpn nogknoveHnn RC-Uenn K UCTOYHWMKY MOCTOAHHOrO HanpsbkeHuss U, HanpsbkeHue Ha nnacTtuHax KoH-
AeHcaTtopa 0yaeT N3MeHsITbCS MO 3aKOHY:
- u(t) = Ugsin(wt+90°);
- u(t) = Ugsin(wt-90°);
- u(t) = Ugsin(wt);
+u(t) = Ug(1 — e™);
Su(t) = Ug(1 + e™);
- u(t) = Ug(1 — e™).
3pecb w = 1/( RC)
41. MpuHUMN gencteunsa TpaHcopmMaTopa OCHOBaH Ha ABMEHWU:
+ 9NEeKTPOMarHUTHOW MHAYKLNW;
- TEPMO3JNEKTPOHHON 3SMUCCUK;
- NOHU3aL MM aTOMOB,;
- POTOINEKTPOHHON IMUCCUN;
- BO3HMKHOBEHUNS BMXPEBbLIX TOKOB B CEpAEYHUKE TpaHcdopMaTopa;
- BblAeNeHns JpkoyneBon TennoTbl HA 06MoTKax TpaHcgopmaropa.
42, MpuHuMN gencteus ocumnnorpada OCHOBaH Ha SIBNEHUN:
- ANEKTPOMarHUTHON UHOYKLMM;
- TEPMOIMEKTPOHHOM 3MUCCUM U BO3AENCTBUSA HA SNEKTPOHbI ANEKTPUYECKNX NONEN;
- NOHU3aL MM aTOMOB;
- (POTO3NEKTPOHHOWN IMUCCUY;
- BO3HUKHOBEHUSA BMXPEBbLIX TOKOB B CEpAEYHUKE TpaHcopMaTopa;
- BblA€NeHns JKoyneBon TensoTbl HA 06MOTKax TpaHcopmaTopa.
43. HaHa mukpocxema n3 yetblpex anemeHtos AJTN-HE
Ons nonyydeHust RS-Tpurrepa, y KOTOporo nHBepcHbIn Boixog Q cooTteBeTcTBOBan Gbl BbIBOAY 6, @ BbIBOAbI
11 5 - Bxomam R u S COOTBETCTBEHHO, CIIEyeT COSUHUTD MIepeMbIYKaMu BhIBOALL 1, 2, 3, 4, 5, 6 (HmKHUHN psif -
HyMepalus cJieBa Ha MPaBo) CASAYIONUM 00pa3oM:
- 2-6, 3-4;
- 1-6, 3-5;
- 2-6, 3-5;
- 1-6, 3-4;
- 2-6, 3-6;
-1-3, 3-4.
44, JTiobas nonHas anekTpuyeckas Lernb CoaepXKuT:
- 30C, pesncTopbl, COeAMHUTENbHBLIE MPOBOAA U HATPY3KY;
- 30C, amnepmeTp, coeanHUTENbHbIE NPOBOAA U HArpysky;
- 30C, koHaeHcaTop, COegMHUTENbHbIE NPOBOAA U HArpy3Ky;
- 3[C, coeanHuTernbHbIE NPOBOAA U Harpysky;
- 3[C, coeanHuTEenbHbIE NPOBOAA, KAaTYLWKY MHAYKTUBHOCTU N Harpysky;
- COeQUHUTENbHbIE MPOBOAA U PE3UCTOPLI.
45, JaHHasa Tabnuua NCTUHHOCTH
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.onpegenset nornveckyro dyHkumno mukpocxemsol: U, U, UNN-HE, +U-HE, HE, ucknovatowee UJA.

46. Pe3ncTopbl Ha faHHOM cxeMe UMetoT conpoTtueneHns R;=R,=R;=Rg=Ry=1 Om, a
R3=R4:R5=R6:0,5 Owm.
R3
{_}
R.| B>
A o—{ -
[Jrs
bo
OKBMBanNeHTHOE COnpoTuBNeHne Ry, Takon cxembl paBHo: 1 Owm; 1,5; Om; 2 Om; +2,5 Om; 3 Om; 7 Owm.
47, YacToTa BpalleHusi BpallatoLLerocsi MarHUTHOro Nossi, co3gaBaemMoro oOMoTkaMmu ctatopa 4-MnosftoCHOro
TpexdasHoro ApuraTens, KoTopble NOAKMYEHbl K TpexdasHoM CeTM CMHyconaanbHOro Toka ¢ Yactoton 50
'y paBHa...
- 3000 o6/MuH;
- 1500 06/MuH;
- 750 06/MuUH;
- 600 06/MUH.
48. Mpwv 3agaHHON BOMbTaMMNEPHOW XapaKTepUCTMKe NPUEMHMKa
€ro ConpoTMBIIEHNE COCTaBMUT...
U,B / - 200 kQ
300 - 20 kQ
200 - 2KQ
-500 Q
100 -200 Q
5 10 15 I MA
49. MprHUMN encTBUS 3NEKTPUYECKON MALLMHBI OCHOBaH Ha SABMEHUN:
- ANEKTPOMarHUTHON UHOYKLMMK;
- TEPMO3IIEKTPOHHON 3MUCCUMY;
- NOHM3aL MM aTOMOB;
- bOTOINEKTPOHHOWN IMUCCUN;
- BO3HUMKHOBEHUNS BUXPEBbLIX TOKOB B CEPAEYHUKE CTATOPa;
- BblAeNeHUs JKOYneBov TennoTbl Ha 06MoTKax poTopa.
50. MpuHUMN OENCTBUSA akKyMynsATOpHOW 6aTapen OCHOBaH Ha SIBNEHUM:
- 3ANEKTPOMarHUTHOM UHAOYKLWK;
- TEPMO3NEKTPOHHOM 3MUCCUN;
- NOHM3aL MM aTOMOB BCIEACTBMNE INEKTPOXMMUYECKON peaKkLmm;
- POTOANEKTPOHHOWN IMUCCUN;
- paguaumoHHoro 6eta-pacnaza;
- BblAENEHNs J)KOYNEeBON TENSOThl HA 3NeKTpPoaax.no YacToTe U3BECTHOroO curHana.
51. MCTOYHUK 3NEKTPUYECKON SHEPTU, TOK OT KOTOPOrO HE 3aBUCUT OT Harpy3kum BHELLUHEN Lienu, 3To...
- peanbHbIA UICTOYHUK TOKA;
- nageanbHbIA UCTOYHUK TOKA;
- pearnbHbI UICTOYHUK HaNpPsKeHNs;
- naeanbHbIN UCTOYHMK HAMNPSPKEHUS.
52. PesncTopbl cxembl nMmetoT criegytolime conpotmeneHmns: R; = 1Q, R, = 20, R; = 3Q, R,4= 6Q.
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Ry

Torga akBMBanNeHTHOe CONPOTUBMNEHNE BCeN CXeMbl R,, paBHO:
- 0,50;
- 1,20;
- 8,50;
- 12Q.

53.

B oTnuune oT BHeLLHEN 3neKTpUYecKo uenu nonHas Lenbs nMeeT:
- KOHZeHcaTop,

- NpeaoXpaHuTenb,

- pene,

- KaTyLWKY UHOYKTUBHOCTM,

- 9C,

- BNEKTPOMOTOP.

54.

MHoykTvBHOE conpoTuBneHue X; npu yrnoBon Yyactote w, pasHoun 314 pag/c, u senuumHe L, pasHon 0,318
H, paBHO...

- 314 Owm; I 1
-100 Owm; —_
-31,8 Om;
-10 Owm; U

-3,18 Om; —>

-1 0m

55.

[MpeobpasoBaTenb XMMUYECKOW 3HEPTUM B NIEKTPUYECKYIO Ha3biBaETCS. ..
- TpaHchopmaTopom;

- TONJIMBHbIM 311EMEHTOM;

- reHepaTopom;

- dneKkTpoaBuratenem.

56.

PeakTnBHOE CONPOTMBNEHME LIEMW NEPEMEHHOIO TOKAa BbIYMCNAETCA MO hopmyre...
- WL-1/(wC);

- wL+1/(wC);

- wC-1/(wL);

- wC+1/(wL);

- U/,

57.

lMponssegeHve NMHAYKTUBHOCTN Ha eMKoCTb (LC) B cucteme CU nmeeT eanHULbl UISMEpeEHMs. ..
- hapagsl (P);

- oMbl (Om);

- repupbl (M);

- reHpu (MH);

- ceKkyHapl (c);

- CeKyHabl B kBagpaTte (CZ).

58.

Fenepatop ¢ 30C E = 200 B u BHYTPEHHMM COMPOTMBNEHNEM R.~=4000m (cM. pUCYHOK) 3aMKHYT

Ha BHellHee conpoTusiieHne R = 60{] OM Pacxonyelvlaﬂ BO BHeLLHeM conpoTmneiieHNn MOLLHOCTb

P =--- Br.

40
16
60
24
56
64

O O O O O O
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59.

[aHHa mukpocxema B kopnyce DIP.
B aTtom kopnyce...

- 6 nornyeckux anemeHToB HE;

- 4 nornyeckux anemMmeHTa U;

- 4 nornyeckux anemeHTta UJW;

- 4 nornyeckux anemeHta UJN-HE;
- 4 normyecknx anemeHta HE;

- 4 nornyeckux anementa N-HE.

60.

KomnnekcHoe conpoTuBneHne npMBeeHHoN Lenu Z paBHo...
R+jwC
+ R-/(wC) Xo K

R-jwC
A —|——

O O O O

LUKAINA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha BONPOCHI BXOAHOI0 KOHTPOns
- OLIEHKa «3a4TeHO» BbICTaBMNAETCS, €CNN KONMYECTBO NPaBuUsibHbIX OTBETOB Bbiwe 60%.
- OLIEHKa «He 3a4TeHO» BbICTaBMNSAETCH, €CNn KONMYeCTBO NPaBuiibHbIX OTBETOB HUXe (unn pasHo) 60%.

8.2. TeKyyni KOHTPOJIb yCNeBaeMocCTun

B TeuyeHue cemecTpa, NpOBOAUTCA TEKYLUMIM KOHTPOSb YCMEBAEMOCTU MO AWUCUUMIIMHE, K KOTOPOMY
oby4varowmiics 4omkeH OblTb NOArOTOBIIEH.

OTcyTCcTBME NPONYCKOB ayAMTOPHbIX 3aHATWUWA, akTMBHas paboTa Ha NpakTUYecKUX 3aHATusAX, obliee
BbINOMHEHNEe rpadmka y4ebHon paboTbl ABMAOTCS OCHOBaHUEM AMIS NOMYyYEHWUsI MONOXUTENBHON OLEHKUN MO
TEeKyLLeMY KOHTPOIIO.

B kayecTBe TeKyLLEero KOHTPOIs MOXeT OblTb UCNOSb30BaH TECTOBbLIN KOHTPOSb. TECT COCTOUT U3 He-
O0OnbLIOro KonmMyecTBa 3NeMeHTapHbIX BOMPOCOB MO OCHOBHbIM pasgeriaMm OUCLMMIMHBI: HenpaBuibHbIE
pelueHuns pasbnpaloTcs Ha CneaylLeM 3aHSATUK; YacToTa TECTMPOBaHMSA onpeaensaeTcs npenogasartenem.

BOMPOCHI u 3A0AYU
AN CamMonoAroToBKU K Ta6opaTOPHbLIM 3aHATUAM

B npouecce noaroToBkM K CEMUHAPCKOMY 3aHSTUIO oByyatolmMincs M3yvaeT NpeacTaBreHHble HUXKe BOMpo-
cbl No Temam. Ha 3aHaTuM oby4datowmincs 4eEMOHCTPUPYET CBOM 3HAHUS MO U3YYEeHHbIM BOMpocam B hopMme
ycTHoro oTteeTa. [NpeacTtaenset pedepart. [Ins ycBoeHWs matepuana no TeMe 3aHATUst obydatowniica pe-
LaeT 3agaun.

O6Wwmnn anroputTm caMmonoaroToBKU

Tema 1. AHanoezosesblie u yugpoebie eesiuduHbl. Bynesbi nepemeHHbIe u hyHkyuu. Anzebpa byns
. Kakyto obnactb onpegeneHus nmeet aHanorosas BenuymHa (curHan)?
. Uto cobon npeacraBnseT GUNONApPHbLIN TpaH3UCTOP?
. HazoBuTe pexummbl paboTbl G1nonsapHoOro TpaHaucTopa.
. Kakne nepemeHHble Ha3biBatoTCA OyneBbIMN?
. Uto npepcraensieT cobor 6ynesa yHKUMA?.
. Kak matemaTtumyecku onvcbeiBaeTcs LngpoBon curHan?
. Kakon nepemeHHom onnceiBaeTcs LMpPOBOM cUrHan?
. Kak 3agaeTcs 3akoH COOTBETCTBMS MEXAY BXOAHBIMU U BbIXOAHBIMU CUrHanamm npeobpasoBaTtensi Cur-
HanoB?
9. Yto 3agaeT nornyeckasa tabnmua NCTUHHOCTU LMgPOBOro npeobpasoBaTens CUrHamnoB?

10. 3anonHuTe normyeckyro Tabnmuy MCTUHHOCTM Nornyeckoro anemeHTa HE n ykaxunTe ero ycnosHoe o60-
3Ha4eHue.
11. 3anonHuTe norvdeckyo Tabnuuy NCTUHHOCTM JTOTMYECKOro aremMeHTa M n ykaxunte ero ycnosHoe o60-
3Ha4eHue.

12. 3anonHuTe normyeckyro Tabnuuy MCTUHHOCTK Nornyeckoro anemeHta I n ykaxuTe ero ycrnosHoe
0603Ha4eHue.

O~NO AR~ WNPE
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13. 3anonHuTe nornveckyo Tabnuuy MCTUHHOCTK norndeckoro anemeHTta UIN-HE n ykaxunte ero ycnosHoe
o603Ha4veHue.

14. 3anonH1Te NorM4eckyo Tabnuuy NCTUMHHOCTU Nornveckoro anemeHTa M-HE u ykaxxuTte ero ycrnoBHoe
o603Ha4veHue.

15. 3anonHuTe normdeckyto Tabnuuy MCTUHHOCTU rorunyeckoro anemeHta NCKITKOYAROLLEE WA (onepa-
LMS CroxeHust No mod2) u ykaxuTe ero ycnosHoe obo3HaveHume.

16. 3anonHuTe nornyeckyto Tabnuuy UCTUHHOCTY ANS NOrMYeckoi pyHKumn Y = X1 Xo Vv X1 Xo.

3apaHue. NoaroToBMTL OTYET NO AaHHOM TeMe nabopaTopHom paboTbl

Tema 2. AHanozoeo-yugpoeoli npeobpazoeamens (ALI) u
yughpoaHasnozoeniii npeobpazoeamens (LAI)
1. Kak paboTaeT onepaunoHHbI yeunuTenb B pexnMme komnaparopa?
2. Kak Ha3blBaeTca npeobpasoBaTenib aHanoroBbIX CUrHarnoB B Ludposble?
3. Kak Ha3biBaeTca npeobpasoBaTternb LMGPOBLIX CUTHANOB B aHaNorosble?
4. Kak yactoTa gMCKpeTM3aLmMmn aHarnoroBoro curHana BnvsieT Ha ero UCKakeHune

B3apgaHve. [NoarotoBMTL OTYET MO AaHHOM Teme nabopaTopHor paboTsl

Tema 3. Jlocuyeckue aemomamsi 6e3 namssmu. KJI1Y ¢ deyms exodamu
1. YT0 Takoe nornmyeckne aBToMaTbl C NAMATLIO U 6e3 namaTn?
2. Kakne norundeckue aBTomatbl Ha3biBalOTCst KOMOMHAUNOHHBIMK norudecknummn yctponctesamu (KITY)?
3. Kakyto maTteMaTundeckyto mogenb nmeet KIy?
4. OnpepenuTe A4.H.M. criedylowmx norudecknx dyHkumnn KIY: a) X; sanpewaet Xo; 6) XqBreder X» ; 6)
Wrpnx Weddepa (U-HE); &) ctpenka lMNMupca (UN-HE); d) akBuBaneHuus.

3apaHue. [NogrotoBuTb OTHET NO AAaHHOM TeMe nabopaTopHon paboThl

Tema 4. KJTY ¢ n exo0amu u ux sio2uvdeckue (yHKUuUuU 8 0.H.¢.
1. MocTtponTe Tabnuuy MCTUHHOCTM ANA NOTMYECKOn MYHKLMN Y = X1 X2 X3 Vv X1 X2 X3.

2. [ina nornyeckoi dyHKUMM Y = X1 XpX3 v X1 Xp X3 HauepTuTe MHTErpanbHyto CXeMy 13 NOrMYECKUX ane-

meHToB HE, U, UJTA.

3. CywuecTByloT N Takme ByneBbl PYHKUMMN, KOTOPbIE HEMb3S Bbipa3vTb Yepes AU3bIOHKLNIO, KOHBIOHKLMIO U
UHBEpPCU0?

4. Yto Takoe AN3bIOHKTUBHAA HOpMarnbHas hopMa forn4yeckon yHKLun?

3agaHue. NoarotToBMTb OTYET MO AaHHOM TeMe nlabopaTopHOi paboTbl

Tema 5. lugphpamopsi, ewughpamopsbl, MysIbMUNIeKCopbl, 0eMyTbMUNIeKCopbl U CyMMamopbl
1. Kakoe KI1Y HasbiBaeTcs wndgpatopom?
2. Kakoe KJ1Y Ha3sbiBaeTcsa gewmndpatopom?
3. Kakoe KJ1Y HasbiBaeTcs MynbTUMNIEKCopom?
4. Kakoe KI1Y Ha3biBaeTCa eMYNbTUNNEKCOPOM?
5. Kakoe KJ1Y Ha3sbiBaeTCA cymmaTopoM?

3agaHuve. NoarotToBMTL OTYET NO AaHHOM TeMe nabopaTopHon paboThbl
Tema 6. [IpoecpaMmMmupyembie slo2udeckue Mampuybl
1. YTo cobori npeacTaBnseT NnporpamMmmmpyemas norndeckas marpuua (MJIM)?
2. 1ns Yero ucnonbaytotes MNJIM?
3. B kakoM Buae Hago NpeacTaBuUTb CUCTEMY NOMMYECKUX PYHKUMIA Ana nporpaMmmupoBaHms ux Ha MIIM?
3agaHue. NoarotToBMTb OTYET MO AaHHOM Teme nlabopaTopHOM paboTbl
Tema 7. Anzopummbi onmumu3ayuu npopaMMupyeMbix J102U4eCKUX Mampuy,

1. CyTb anroputmMa MUHUMU3aLMUN 4.H...
2. Onepauun cKnenBaHus 1 NOrnoLeHnst CTonbLoB MaTpuLbl UCTUHHOCTW.
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3. MuHummnamnpynte O.H.. Y = X1 XoX3 V X1 X2 X3 V X1 X0 X3 1 ONpeaenuTe Ha CKOSMbKO NOTMYECKMX arle-
MEHTOB YNpOCTUIack MHTErpanbHas cxema B pesynbtate MUHUMU3aUmn a.H.d.

3agaHue. NoarotToBMTL OTYET MO AaHHOM TemMe nlabopaTopHO paboTbl

Tema 8. Tpueeepbl. UhmeepanbHasi cxeMa aCUHXPOHHO20 U CUHXPOHHO20 RS-mpuzzepa
Ha annemeHmax UJTN-HE u U-HE
1. Cxema acuHxpoHHoro RS-tpurrepa Ha aByx anemeHTtax UIMN-HE n ero nornyeckas tabnuua.
2. Cxema cuHxpoHHoro RS-Tpurrepa Ha asyx anemeHntax UIN-HE 1 ero noruyeckas tabnuua.
3. MNoHATMe aneMeHTapHON aNeMEHTapHON AYENKN NaMSTK.

B3apgaHve. [NoarotoBMTL OTYET MO AaHHOM Teme nabopaTopHor paboTsl

Tema 9. Tpuzzepbl. UnmezpanbHbie cxembl JK- mpuzaepa, D- mpuazepa,u T-mpuzzepa
1. Cxema JK-Tpurrepa Ha aByx anemeHTtax N-HE n ero nornyeckas tabnuua.
2. Cxema cuHxpoHHoro D-Tpurrepa Ha aByx anemeHtax V-HE T ero nornyeckas tabnuua.
3. CuetHbIt Tpurrep (T-Tpurrep) u ero nonyveHue u3 D-Tpurrepa.
4. cnonbaysa ctatudeckun D-Tpurrep, nonyyuTe cxemy guHamuyeckoro D-Tpurrepa, TakTupyemoro gpoH-
TOM.
5. Ucnonbaysa D-Tpurrep, Taktupyembli poHTOM, nonydnte cxemy JK-Tpurrepa, Taktupyemoro (opoHTOM.

3apaHue. MNoarotoBMThL OTYET NO AaHHOW TeMe nabopaTopHoii paboThl

Tema 10. MapannenbHbie peaucmpsbl, nocsedoeamesibHble pe2ucmpbi cosuaa,
1. Yto Takoe perncTpbl 1 KakoBa ux krnaccudukauma?
2 HazoBunTe OCHOBHbIE PYHKLMU PErNCTPOB.
3. [ind kakon pyHKUUM NCMONb3YIOT NapannenbHble PerncTpbl?
4. ina yero ncnonb3yrT perncTpbl casura?
5. YTo npomcxoauT ¢ YMcnom B 4BOMYHOM KOAE €CNu ero koA COBMHYTb Ha 2 pa3psida BneBo?

3apaHue. [NogrotoBMTb OTHET NO AaHHOW Teme nabopaTopHou paboThbl

Tema 11. Pecucmpsbi yuknuveckoz2o coeuza
1. Kak nonyunTb 13 perucrpa cagura purucTp LMKIIMYECKoro casura?
2. ['oe npMMeHsaTCA perncTpbl LMKIIMYeckoro casura?
3. HauepTuTe aneKkTpoHHY0 CXemy permctpa LMKIMYEeCKoro caBura u o6 bsaCHUTE NPUHLMIN ero 4eNCTBUS

Ha KOHKPEOHOM MpumMepe.

3apaHue. [NogrotoBMTb OTYET NO AaHHOM TemMe nabopaTopHon paboThl

Tema 12. Jenumernu yacmomsbl U cHemM4uKu
1. Kak nony4ntb genurens 4actoTbl u3 D-Tpurrepa?
2. Kakoe anekTpoHHoe LndpoBOe YCTPONCTBO HA3bIBAETCA CHETHYUKOM?
3. KakoBO HazHa4eHne CHETHUKOB, U Kakne OYHKLUM OHN MOTYT BhINOSHATL?
5. HazoBuTe OCHOBHblE NAapaMeTpbl CHETHUKOB.
6. Yem oTnmyatoTca MHKPEMEHTHbIN CYHETUNK OT AEKPUMEHTHOIO?

3agaHue. NoarotoBMTb OTYET MO AaHHOM Teme nlabopaTopHOM paboTbl

Tema 13. Yecmpolicmeo u npuryun delicmeusi apughMmemuKo-sio2u4yeckoz2o ycmpolicmea (AJ1Y)

1. Nepevncnnte KOMNIEKTYOLWMNE 3NEMEHTbI LLEHTParbHOro npoLeccopa.

2. ABnsieTca N apuMeTUKO-NOrMYECKOe YCTPOMCTBO NMPOrpaMMHO-yNpaBnsieMbimM?

3. MepeuncnuTe Bce BXOAbI 1 BbIXOAbI apUdPMETUKO-NIOMMYECKOr0 YCTPONCTBA, MOSCHNTE UX Ha3Ha4YeHMe.

3agaHue. MNoarotoBMTb OTYET MO AaHHOM TemMe nabopaTopHoi paboTbl

33



Tema 14. Yecmpolicmeo u npuHyun delicmeausi MUKpornpoueccopa .
1. Kakas ponb oTBOOMTCS LEeHTpanbHOMY NPOLIECCOPY B MUKPOMPOLECCOPHbLIX CUCTEMAX YNpaBneHnsa?
2. Haueptute cxemy LMY, o6bscHMTE npuHUMN ero paboThbl.
3. HaszoBuTe OCHOBHbIE JOCTOMHCTBA OAHOKPUCTANbHBIX MUKPOKOHTPOJSIEPOB.

3apanue. NMNoarotoBUTh OTYET NO AAHHOW TEME

8.2.1 lLkana u Kputepumn oueHUBaHUA
caMonoAroToBKM Mo TeMaMm flabopaTopHbIX 3aHATUN

- OUeHKa «3aymeHO» BbICTABMAETCA, €CnM O0by4alolMACA Ha OCHOBE CaMOCTOSATENbHOro
M3y4eHHOro martepuana, CMOI BCECTOPOHHE pacKpbiTb TeopeTuyeckoe coaepxaHue Tembl. Bnapeet
MeToauKaMu Npu peLleHnn NpakTUYecKx 3agay.

- OUeHKa «He 3a4YmeHOo» BbICTaBMAETCHA, ecnu oBy4alroLWUca HeakKypaTHO OGQOPMMUIT OTYETHbIN
mMaTepuan B Buae pedeparta Ha OCHOBE CaMOCTOSTENBHOIO M3y4eHHOro MaTepuana, He CMOr BCECTOPOHHE
pacKpbiTb TEOPETUYECKOE COAepPXaHNe TeMbl. 3aTpyaHAeTCa pellaTh NpakTMYeckne 3agadu.

9. MpomexyTo4Has (cemecTpoBas) aTTecTaLuA No Kypcy

9.1. HopmaTuBHasa 6a3a npoBegeHUsi
NPOMeXyTOYHOM aTTecTaumm o6y4aroLmxcsa No pe3ysibTatamMm U3y4eHUs QUCLMUMIIUHDI:

1) oencreyowlee «lMonoxeHne O TEKYLLEM KOHTPOSE yCNeBaeMOCTU, NPOMEXYTOYHOW aTTecTauumn oby4vato-
LMxca nNo nporpammam Bbiclero obpasoBaHusa (GakanaspuaT, cneyuanuTeT, MaructpaTypa) U cpegHero
npodeccuoHansHoro obpasosarus B Pr50Y BO Omckun TAY»

9.2. OCHOBHbI€ XapaKTepPUCTUKUN
NPOMeXyTO4YHOM aTTecTaumm o6y4aroLWmnxXcsa No UToramMm M3y4eHUss QUCLMIMIIUHbI

YCTaHOBIEHNE YPOBHSI AOCTWXKEHUS KaXabIM 00yyalowmmes uenen un
3agady oby4eHusa No AaHHOW ANCUUNIINHE, U3MOXEHHbIM B M.1.1
HacTogLwero JOKyMeHTa

Llens npomexxyTo4HoW aTTecTa-
Luu -

dopmMa nNpPOMEXYyTOYHOM aTTe-

cTaumm - 3avet
1) yyactue obyyvatoLlerocst B npouegype nonyvyeHus 3adyéra ocy-

Mecto npoueaypbl nony4yeHus LiecTBnsieTcs 3a CYET y4eOHOro BpemeHu (TpygoéMKOCTH), oTBe-

3a4érta B rpacdmke y4yeOHOro npo- | AEHHOIO Ha U3yYeHWe ANCUMUNNUHBI

uecca 2) npoueaypa nposoautcs B pamkax BAPC, Ha nocnegHen Hegene

ceMecTpa

1) obyyaroLmica BbINOMHMIT BCe BUAbI y4eOHON paboThl (Bktovas
CaMOCTOATENbHYI0) 1 oTYnTancs o6 nx BbINMOMHEHUN B CPOKM, yCTa-
HOBJIEHHbIE rpadmkom y4ebHoro npouecca no ANCUMNINHE;

2) NpoLWEN 3aKMYnTENbHOE TECTUPOBAHUE;

3) NogroToBM NOMNHOKOMMMEKTHOE y4ebHoe nopTdonumo.

OCHOBHbIE YCNOBUsI NOJNy4YeHUsA
obyyarowwmmcs 3auéTa:

9.3. MNoAaroToBKa K 3a4eTy MO UToram M3yveHusi AUCLUNIIUHbI

3aveT no gucuunnmMHe caaeTcs obyyallMMcs BO BpeMsi 3a4eTHOW Hedenwu cornacHo y4eGHomy
nnaHy. K 3ayeTy gonyckatotcst obyyatolimecs, caaslune npegsaputenibHO OTYeThl N0 BCeM nabopaTopHbIM
3aHATMAM, 3awmTuBLLMe pedbepaT, oTpaboTaBLuMe NPONYCKM NEeKUMA OTBETaMM Ha BOMPOCHI CAMOKOHTPONS
no nponyLeHHbIM Nnekuusam. OTBeThl Ha BONPOCHI NO NPONYLLEHHLIM NEKUMAM 1 TeMaM Kypca Ans caMoCcTo-
ATENbHOr0 MU3y4yeHus OOMKHbI ObiTb OOpMIEHbI B BMAE TEKCTOBOIO AOKYMEHTa, pasMeLLeHHOro B cpeae
3MOC OMIAY_Moodle ansa npoBepku nx npenogaBaTeneM 3a HeLemnto A0 3a4eTHOW Hegenw.

3adyeT no gucumnnuHe nony4vaeT obyvaoWmncs, AONYLEHHbIA K UTOTOBOMY 3a4eTy, OTBETUBLUMI Ha
3agaHHble npenogaBaTenem BONpOCh! U3 CNCKa BOMPOCOB MTOFOBOrO KOHTPOIS.

9.4 MNepeyeHb NPUMEPHbLIX BOMPOCOB K 3a4eTy

1. TloHaTWe aHamnoroBbiX (HEMPEPbLIBHbLIX) U LUMPOBLIX (OUCKPETHBLIX) BENWUYMH. MpuMepbl aHanoroBbIxX 1
umncpoBbIx curHanos. Pexxum paboTbl TpaH3UCTOPOB B pexume kntodva. PaboTa onepaumoHHOro ycunu-
Tens B pexvmMe komnapartopa.

2. YnpolieHHas anekTpoHHas cxema anemeHta UJTN-HE Ha gByx GunonspHeIX TpaH3ucTopax.

3. Jlorndeckue anemenTbl HE, U, N, cobpaHHble Ha anemeHTe UITN-HE.

4. Jlorndeckne anemeHTbl HE, W, NN, cobpaHHble Ha anemeHTe N-HE. YcnoBHble 0603HA4Y€HMS1 OCHOB-
HbIX TOMMYECKNX 3NIEMEHTOB Ha UHTErparibHbIX CXeMax.

5. AxanoroBo-uudppoBorn npeodpasosartens (ALM). YnpoluleHHas cxema napannensHoro AByxpaspsiAHOro
AL Ha Tpex komnapaTopax.
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Lindpoananoroseinn npeobpasosatens (LLAM) u ero dyHkumn. MpuHuun gencteusa LIAIM ¢ gBonyHo-
B3BELUEHHbIMU COMPOTMBIIEHNSIMN Ha OCHOBE UHBEPTUPYHIOLLLEro CyMmmaropa.

MoHsITMe nornyeckoro aBTomara 6e3 namaTh UM kKombrHauMoHHOro nornyeckoro ycrporictaa (KITY).
Mpoctenwme KITY ¢ aByms BXogamm M OOHUM BbIXOAOM (NOrMYecKMe onepauum COEAMHEHUST), NMOSHasa UX
Tabnuua, nony4yeHHast NPoCTbIM NEPEYUCTIEHNEM BCEX BO3MOXKHOCTENN.

AHanua Tabnuuel NOrM4ecKMx onepauni COeaUHEHNS 1 BbiAenNeHne TPeX OCHOBHbIX OrnepaLuvin coeanHeHust
(HE, U, nnn).

KITY ¢ n Bxogamu 1 nx normyeckne yHKUMN B OU3BIOHKTUBHOW HOpManbsHon opme (a.H.d). Mpadumye-
ckoe npeacTtaBneHne obnactn UCTUHHOCTW normyeckon yHkummn KINY. CeAsb Tabnuubl MCTUHHOCTM
KIY c ero a.H.¢.

Bynesa anrebpa (Hocutenb, curHatypa, Toxaectsa). [peobpasoBaHue Normyecknx YHKUUN ¢ NOMO-
Lwbto 6yneson anrebpsbl.

CocTtaBneHune paumoHanbHbIX MHTerpanbHbix cxem KITY Ha ocHOBE MX MUHUMW3MPOBAaHHBIX A.H.d.
Mporpammnpyemble normndeckne matpuubl (MJIM) kak KITY ¢ n Bxogamu n m BbixogaMu.Anroputm mu-
HUMM3aUKMK 4.H.. kak cpeactso ontumusaummn KITy m MNJIM.

LWndbpaTopsl, gewmndpaTopbl, MynbTUNNEKCOPbI, AEMYMbTUMMIEKCOPbl U UX MPUMEHEHUE B LUUdpoBON
aBToMaTuke.

Cxema opHopaspsagHoro nonycymmaTopa. OgHopaspsgHble 1 MHOropaspsgHble NorHble CyMmMa-
Topbl. X npumeHeHue. NocnegoBaTtenbHoe coeguHeHne M NorHbIX OAHOPa3pPsaHbIX CyMMaToOpoB B M-
paspsiAHbIN NONHbBIA CyMMaTop.

MHOXeCTBO COCTOSAHMIA NOMMYECKOro aBTomara. Tpurrepbl Kak yCTpOMCTBa LMAPOBOM 3NIEKTPOHU-
KM C ABYMSI COCTOSIHUSIMU, YTO NpeacTaBnseT a4eriky namsatu 1 6ut. Obwasn knaccudmkaumsa Tpurrepos.

MpocTenwmnii normMyecknin aBTomaTt C NaMsaTbl0 — aCUHXPOHHLIN RS-Tpurrep, ero cxembl Ha arne-
meHTax U-HE n UJTN-HE. HeobxoamMMoCTb CUHXpPOHU3aUMM YCTPOWCTB LNPOBON 3NEKTPOHUKN. CUuH-
XPOHHbIN RS-Tpurrep co ctatnyeckuMm ynpasrneHnem Ha anemeHte M-HE. Jlormyeckast Tabnuua uctumH-
HOCTU CUHXPOHHOIro RS-Tpurrepa.

JK-Tpurrepbl U nx nornyeckas Tabnmua uctuHHoctn. Cxema JK-tpurrepa Ha anemexte U-HE. D-
Tpurrep Ha anemeHTe U-HE. D-Tpurrep, Taktupyembiit poHTOM. CYeTHbIN Tpurrep unu T-Tpurrep Ha
anemenTe N-HE.

PerucTtpbl kak ycTponcTtsa cBepxonepatuBHon namsatv. WX dyHKumM (MOMUMO XpaHeHus AaH-
HbIX). Knaccudmkauusa permctpoB no anemeHtHou 6ase (Mo Tuny TPUITEPOB, M3 KOTOPbIX PErucTp co-
OpaH) 1 no cnocoby 3anuncu nHgopmaumm (napannenbHble, NocnegoBaTenbHble U KOMOMHUPOBAHHLIE).
MapannenkeHbie perncTpsl.

MocnepoBaTtenbHble peructpbl Ha D-Tpurrepax C guMHaMuyeckum ynpasneHvem. [locneposa-
TenbHblE PerucTpbl NPAMOro casura (B CTOPOHY CTapluMx pa3psaoB) M obpaTHoro casura (B CTOPOHY
Mragwmx paspsgoB). Pernctpbl umMknuyeckoro casura.

Oenutens yactoTbl MNynbcoB. (T-Tpurrep). Knaccndukaumna cyeTymkoB no moaynio cyeta. [iso-
NYHbIe cYeTUUKM (C KoadpuumeHTom cyeta 2" rae n = 1, 2, 3...), ABOUYHO-AECATUYHbIE (C KO3 MDULIN-
eHToM cyeTa 10), HecucTeMHble (TaMepHbIE U NpoYure).

NHKpeMeHTHbIe (CymmupytoLme), AeKpeMeHTHble (BbluMTalowue) n peBepcrBHble cyeTymku. Mpo-
CTerWnin YeTbipexpaspsaHblii nocrnefoBaTerbHbl CYMMUPYIOLWNA CHETYMK Ha T-Tpurrepax u anopbl
HanpshKeHU Ha ero BbIXO4axB 3aBUCUMOCTM OT YMCra UMMNYNbCOB Ha BXode.

CoctaB 1 0bwwas npuHumMnmansHasa cxema koHTponnepa. Mukponpoueccop (MI1) koHTponnepa ero co-
CTaB U NpyHLMN gencTBus. Ynpasnsawowee yctponcteo (YY), reHepatop TaktoBbix curHanos (MC), 3a
nomuHatoLee yctporcteo (3Y), nopTel BBOAA U BbIBOAA, MarucTpanu AaHHelx (M), komang ynpasene-
Hua (MY) u agpeca (MA).

ApudmeTmko-nornyeckoe yctpornctso (AJlY), peructpbl obuiero HasHaveHus (POH) n ux pabota B co-
CTaBe LieHTpanbHOro npoteccopa.

YcTponctea BBoAa-BbIBOAA.

MpuHUMn padoTbl AITY. Cxema u npuHuMn paboTsl LeHTpanbHoro npoueccopa (LIMY=MMN=CPU).
BHeLHAA namMATb MUKPOMNPOLIECCOPHbBIX CUCTEM (BUCKM, NEHTbI, oNeLl-HaKonuTenu).

BHyTpeHHsasa namate koHTponnepa (MN3Y-ROM n O3Y-RAM). CtaHgapTHas MMKpocxema aneKkTpocTa-
Tnyeckoro O3Y RAM 537PY10.

OpHokpaTtHo nporpammupyemeblie MN3Y PROM.Penporpammupyemsbie MNM3Y EPROM. n EEPROM.
MoHaTne nHtepdenca. OcHOBHbIE BUAbLI MHTEpdeNcoB. HTepdenc cBa3n KOHTponnepa ¢ nepudepmen
SPI — serial peripheral interface. NMpuHuunuaneHasa cxema v NPUHLMN AEUCTBUS MHTepderica cBasn SPI.
UART — yHMBepcanbHbI aCUHXPOHHLIN NPUEMHUK-NepeaaTyuk MNpuHymMnuansHas cxema v npuHumn
aencteunsa nHtepdgelrica ceasm UART.

12C (TWI) — gByxnpoBoaHbIN nHTepdenc MNMpuHuyunuansHas cxema u NpuHUUn encTems uHTepderica
cBsa3u 12C. Npumep ucnonb3oBaHmsa MHTepdgenca SPI B cucteme GPS. lMNMpuHUunuanbHas cxema aBTo-
MOOMWMBHOrO HaBuraTopa.

BbicTaBneHue OLleHKM ocyLllecTBIsieTCA C y4eTOM onncaHusA nokasartenemu, KpuTepueB U LUIKan oueHu-

BaHUA KOMMNETeHLMiA Mo AUCUMNIIMHe, NpeacTaBneHHbIX B Tabnuue 1.2.
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10. UHdhopmaumnoHHoe n meToguveckoe oGecrnedyeHne y4eGHOro npouecca No AucUUnnvHe

B cooTBeTCTBUM C AEWCTBYIOLLMMM FOCY4apCTBEHHbIMU TpeboBaHuaAMM Ans peanu3aumm y4yebHoro
npouecca no avcumniuHe obecneumnBatoLlern kadenpon paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCSH
y4yebHo-meToauyveckmin komnnekc (YMK[), cooTBeTCTBYHOLIMIA OaHHOW paboyen nporpaMmme v npunaraemblii
K Hel. [Npu paspaboTtke YMK[ kadenpa pykoBoACTBYeTCS YCTaHOBNEHHbIMU YHUBEPCUTETOM TpeboBaHUsMMA
K ero CTpykType, cogepxaHuto u ogpopmneHuto. B coctas YMK[ BXogaT nepeyvvcrneHHble HWXKe 1 apyrue
WCTOYHUKMN Y4ebHOM 1 y4ebHO-MeToan4eCckon MHopmaLumn, cpeacTaa HarnsaHoOCTy.

OnekTpoHHasa Bepcusa aktyansHoro YMK[, apantupoBaHHas ans obydarolmxcs, BbiCTaBnseTcd B

WHpopmaLmoHHO-06pa3oBaTeNLHOM Cpeae yHuBepcuTeTa.

B paMKax OCBOEHUA ANCUUNINUHBI NCNOJb3YHTCA yqe6Hb|e mMaTtepuarnbl, BblJTIOXXEHHbIE Ha CTpaHULe

ancunnnuHel B cpege AMOC OMIAY Moodle.

NMEPEYEHDb
nutepartypbl, peKOMeHAyeMoW
AN U3yYeHUs AUCUUNIINHBI
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NMPUNOXEHMUE 2

PesynbTaTbl NpoBepku pecpepaTa

OueHOo4YHoe 3akntodeHne npenogasartend

Ne OueHvBaemast KOMMOHEeHTa
N pepepara Wﬂx paboTbi Han Nno AaHHOW KOMMOHEHTE
OHa cchopmumpoBaHa Ha ypOBHe
MUHUManNbHO HUXe
BbICOKOM cpegHem
npuemnemMom npuemnemMoro
1 CobntogeHne cpoka caayum
paboTbl
5 OueHka colepxkaHus peghe-
pama
3 OueHka oghopmneHus peghe-
pama
4 OueHka ka4yecmea no020moe-
Ku pehepama
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Chl
CTteneHb camMoCTOATENBHOCTHU
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Ke pedepaTta

O6wwe BbIBOABI U 3aMevaHus No pecepaty
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