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AHHOTaymA

AuncunnnnHa «Lindgposble yCTpoicTBa» BXOANUT B 06pa3oBaTe/ilbHYH Nporpammy BbICLLETO
obpa3oBaHMsi MO HarnpaeneHWO noAarotoBku/ cneynanbHocTn  11.03.01  «PagnMoTexHMKa»
Hanpas/fieHHOCTU «PaflOTEXHUYECKMe CPeAcTBa Mepefayn, npvema M 06paboTKM CUTHAIOB».
AvicunnnnHa peannsyetcs Kaepoin «Ne22».

[vcumnanHa HaueneHa Ha ()OPMUPOBaHKME Y BbIMYCKHWKA CNeAYHOLLMX KOMNETEHLMIA:

OlK-1 «CnocobeH m1crosb30BaTb MOMOXEHUS, 3aKOHbI 1 METOAbl eCTECTBEHHbIX HayK U
MaTeMaTUKN NS PeLLeHns 3a4a4 MHXEHEPHON AeATeNbHOCTU»

OMNK-4 «CnocobeH MNPUMEHSATb COBPEMEHHbIE KOMMbIOTEPHbIE  TEXHOMOTUW A1
MOArOTOBKM TEKCTOBOA W  KOHCTPYKTOPCKO-TEXHOMOMMYECKOW [OKYMEHTauun ¢ y4yeToM
TpeboBaHWn HOPMATMBHON JOKYMEHTaLMN»

CogepxxaHve AUCUMMANHBI 0XBaTbIBAET KPYr BOMPOCOB, CBA3aHHbLIX C MPUHLUNOM
MOCTPOEHUS N PabOoTbl OCHOBHBLIX AVCKPETHBLIX LUMDPOBLIX 3/IEMEHTOB, Ha3HAYeHNEM, METOAaMMU,
peLlaeMbIMK 3afavaMu, NPUHLMIOM LeACTBUSA U NOCTPOEHUS MUKPOMPOLLECCOPHbLIX YCTPOWCTB C
TOYKN 3PEHUS WCMOMb30BaHWA WX B Pa3/IMYHBLIX OTPaC/iAX HAyKM U TeXHUKU, a TakKxke
HanpaeneHna PasBUTUS MUKPOMPOLLECCOPHBIX YCTPOIACTB.

[MpenogaBaHne AUCUMNIVHBLI  NPeAycMaTpuBaeT  Ccrefyrolive  (opmbl  OpraHusaumm
y4ebHOro npouecca: nekuum, nabopatopHble paboTbl Y KYPCOBOE MPOEKTUPOBaHME.

MporpaMMoi  AUCUMNINHBI  MPeSYCMOTPEHbI  Cleaytolme BUAbl KOHTPONSA: TeKyLMia
KOHTPO/1b YCNEeBaeMOCTH, NPOMEXYTOYHaA aTTecTaums B (popMe 3a4éTa 1 3K3ameHa.

O6Las TPYA0EMKOCTb OCBOEHMS AUCUMUMNINHBI COCTABNSET 4 3a4€THbIX eAnHULbI, 144 yaca.

A3bIK 00y4eHMs N0 AUCLUNINHE «PYCCKUIA».



1 MepeyeHb NNaHMPYEMbIX Pe3yNbTaToOB 00yUeHNst M0 AUCLUMNIIVHE

1.1 Llenu npenogasaHuna AUCLUUNNINHbI

OCHOBHbIMY LIENISIMU U3YUEHNSt ANCLUNHBI ABNSETCS:
— cucTemMaTusauus 3HaHWA CTyAeHTOB B 0611acTVi LUMGPOBLIX M MUKPOMPOLIECCOPHBIX

9/1EMEHTOB,

— MPUBWTKS CTYAEHTaM CUCTEMATMYECKMX 3HaHWUI U NPaKTUYECKUX HaBbIKOB B 06/1aCTy
TEOPETUYECKNX OCHOB LM(POBO/A CXEMOTEXHMKM, a Takke B 06/71aCTM MUKPOMPOLECCOPHBbIX

YCTPOWCTB.

1.1. [OucumnnvHa BXOAMT B COCTaB 00s13aTe/bHON YacTU 0Opa30BaTe/lbHOW MPOrpamMbl
BbICLLIEr0 06pa3oBaHus (ganee — Ol BO).
1.2. TepeyeHb NMaHMPYEMbIX Pe3y/bTaTOB 00YYEHWSI MO AUCLMMINHE, COOTHECEHHbIX C

nnaHupyembiMn pesynbtatamy ocsoeHus Ol BO.

B pesynbTate M3yuyeHUs AMCUMMAMHBI 06ydaloLmMiics A0/MKeH 061aaaTb CnefyHoLUMy
KOMMETEHLMAMN WU UX YacTAMW. KOMMETEHLMN U MHAMKATOPbI WX JOCTVXKEHUS NPUBEAEHb! B

Tabnuue 1.

Tabnmua 1 — MNepeyveHb KOMMETEHUMIA U MHANKATO

POB VX AOCTUXKEHUS

Kareropus (rpynna) Koau Kog n HameHOBaHWe nHamKatopa
KOMMETEHLMM HanVIeHoBanne [OCTUXKEHUS KOMMETEHLMM
KOMMETEHLMM
OrlMK-1 CnocobeH
NCTOMNb30BATS OlK-1.3.1 3HaTb yHAaMeHTa/IbHbIE 3aKOHbI
MONOYKEHNS, 3aKOHb! | MPYIPOABI M OCHOBHbIE (hunsnyeckme un
1 MeTOgbI maTemMaTnyecKme 3aKoHbI
O6uienpoheccnoHasbHble eCTECTBEHHbIX HayK
KOMMETEHLN OrK-1.Y.1 ymeTb NPUMEHATH (h3NYecKue
N MATEMaTKN A8 | 341 0HbI 1 MaTEMaTNYECKWe METOAbI AR
PeLLeHns safiad PELLIeHMs 33184 TeOPETNYECKOTO 1
NHXEHEPHOM NPUKNaAHOro XapaKTepa
[eATeNbHOCTH
OrK-4 CnocobeH | OMK-4.Y.1 ymeTb UCMOMb30BATb
NPUMEHATD COBpPeMeHHble CpeAcTBa aBTOMaTn3aLnm
COBPEMEHHbIE pa3paboTKM W BbIMNOHEHNUS KOHCTPYKTOPCKOW
KOMIbIOTEPHbIE [LOKYMEHTaLMWN; MPOEKTMPOBATb PeLLeHme
TEXHONOMNN AN1A KOHKPETHOW 3a7a4n NpoeKTa, Bblbupas
O6LLENPOBECCUOHabHBIE ::fg:;;;;?ﬂ OI'I\'I"I/IMaJ'IbeIl\/'I CMocob6 ee peLLeHns, nucxoas 13
KOMMETEHLM [eCTBYHOLLMX NPaBOBbIX HOPM U UMEIOLLMXCA
KOHCTPYKTOPCKO- PECYpPCOB U OrpaHNYeHI
TEXHO/IOrMYEeCKOoM

AOKYMEHTaLMn ¢
y4YeTOM TpeboBaHwit
HOPMaTWBHOM
AOKYMEHTaL M

OlK-4.B.1 BnafieTb COBPEMEHHbLIMU
nporpaMmmHbIMU CPeLCTBaMU NOATOTOBKM
KOHCTPYKTOPCKO-TEXHO/I0rMYECKOiA
LOKYMeHTaLmnn




2 MecTo gucumnnuHbl B cTpyKType Ol

OuncumnnnHa 6asmpyeTcd Ha 3HaHWAX, paHee MPUOGPETEHHBLIX O6yvatoWmMMmuca npu
N3y4eHUn creayrowmx UCUUNIINH:

— CXemMOTexHMKa aHaI0r0BbIX 3/1EKTPOHHBIX YCTPOMNCTB;

— ONEKTPOHUKa;

— PagnoTtexHuyeckue Lenm n CUrHansbl;

— MHhopmaTmka

3HaHWsA, NOMy4YeHHble MpU W3YYeHUM MaTepuana [AaHHOW [UCUMMIUHBI, MMEKT Kak
CamMOCTOSITe/IbHOE 3HAaYEHME, TaK U UCNOMb3YIOTCA NPY U3YYEHUN APYTUX AUCLMMNIINH:

— CuCTeMbl U CETU PagnoCBA3N;

— NomMexoyCcTONUYNBOCTb PaANOTEXHUYECKUX CUCTEM

— [MporpammupyemMble YCTPOINCTBA LMGPOBOV 06pabOTKM CUTHANO0B

3 O6bem gucumnivHbl B 3E/akagem. Yac

[aHHble 06 06ueM 06bEMe AUCUMMAMHDBI, TPYLOEMKOCTM OTAENbHbIX BULOB Y4ebHOM
paboTbl N0 AucuMnNInHe (M pacrpesenieHne aTol TPYA0EMKOCTU N0 ceMecTpam) MpescTaB/eHbl B
Tabnuue 1

Tabnmua 1 — O6bem 1 TPYLOEMKOCTb AUCLUMNIIHBI

TpyAoemMKOCTb N0 CeMecTpam
Bug yue6Holi paboThbl Bcero
Ne6 No7

O6Luas TpyAOEMKOCTL 4/ 144 3/108 1/36
avcumnivHel, 3E/(4ac)
AyaNTOpHbIe 3aHAT WS, BCETO
Hac., 85 68 17
B TOoMm uucne
nexkuum (J1), (4ac) 34 34
MpakTnyeckune/cemmHapcKme
3aHATUA (M3), (4ac)
nabopatopHble paboTbl (JIP), (4ac) 34 34
KypcoBoWi npoekT (pa6oTa) (KIT,

17 17
KP), (4ac)
3JK3ameH, (4ac) 18 18
CamocTosTenbHasa paboTa, a1 29 19
BCero
Bua npomMeXKyTo4HOoro
KOHTPONA: 3a4eT, andd. 3ader, JK3., SK3aMEH 3auet
3k3ameH (3aueT, Andd. 3auy, 3auer
JK3.)

4 Cofiep>kaHue gUCUUnInHbI

4.1 PacnpefeneHune TPYAOEMKOCTW AUCUMIN/IMHBI NO pasgenamM 1 Bugam 3aHAaTui



Pasfenbl U TeMbl AUCLUMNIIMHBI U UX TPYA0EMKOCTb NMPUBELEHbI B TabuLe 2.

Tabnumua 2. — Pazaensbl, TeMbl AVCLMNAMHBI U UX TPYA0EMKOCTb

Pasgesibl, TeMbl AUCLMAMIAHBI Nlekymn N3 (C3)| /1P KM CPC
(uyac) (uyac) (vac) (vac) (vac)
CemecTp 6
Tema 1. OCHOBbI TEOPUN NTOTUYECKNX
o 4 4 3
QYHKUMIA
Tema 2. LindppoBble ANCKPETHbIE 6 6 4
yCTpOICTBa
Tema 3. MpocTble MUKpPONpPOLECCopbI
MWKPOMPOLLECCOPHbIE CUCTEMbI. 8 8 5
MUKPOKOHTpO/INEPSI
Tema 4. VIHTepdeiiCHbIe CXEMBI, 8 8 5
aflanTepbl N KOHTPOepb!
Tema 5. Mpoueccopsbl LMgpoBoit 8 8 5
06paboTKM CUTHAIOB
VIToro B cemecTpe: 34 34 29
Cemectp 7
BbINoNHeHMe KypcoBOro npoexkTa 17
Toro B cemecTpe: 17 19
WToro no gucunninHe: 34 34 17 41

4.2 CogeprkaHue pasfesioB U TeM NIEKUMOHHbIX 3aHATUI

CopgepxaHue pa3fenoB 1 TeM NEKLUMOHHbIX 3aHATUIA NpuBeaeHO B Tabnumue 3.
Tabnuua 3 - CoaepXxaHune pasfenos U TEM NEKUMOHHBIX 3aHATUIA

Howmep Tembl Ha3BaHwve 1 cogepXxaHune pasfenosB U TeM NIEKLMOHHbIX 3aHATUN

Nekuna 1.

MpeacTaBneHve  umMcen B UMGPOBOW  3MeKTPOHWMKe.  CTaHAapT
npeacTaBneHns umcen B (opmate € nnasawowent 3anstoil IEEE 754,
ApudmeTnyeckune eincTBrsA B 4BONYHON CUCTEME CUUCIIEHUS.

1 Nekums 2.

O6bLwme cBefeHNs 0 QYHKUMAX anrebpbl noruku. [lepeknoyaresbHble
(YHKUMN M UX KaHOHWYecKue (opmbl. OOLlee MOHATMS O MUHMMU3ALMK
nepekntoYaTeNbHbIX (MYHKUUIA. ToCTpoeHNe NPUHUMNUANIBbHBIX 3NEKTPUYECKMX
CXeM Ha OCHOBE MUHUMMW3NPOBAHHbIX NepPeKntoYaTe/lbHbIX PYHKLNI

Nekuwna 3.

MpobnemaTrka MPOEKTUPOBAHNSA KOMOVHaLMOHHbIX CXEM.
Mpeo6pasoBateny Kogos. LLndpaTops!. AelumndgpaTtopsl.

2 Nekunsa 4.

CxeMbl cpaBHeHUA. MynbTunnekcopbl. JeMynbTUNIeKcopsl. Tpurreps.

Nekuna 5.

PerncTpbl 1 perncTposble (aisbl. JBoNYHbIE CHETUMKN. MogennpoBaHme 1
aHan3 PaboTbl ABOUYHBIX CHETUMKOB.

Nekuwns 6.

3 Knaccugukaums MAKponpoLLeccopoB, OCHOBHbIE BapUaHTbl UX CTPYKTYPbI U

apxuTekTypbl. O6Was CTPyKTypa U MPUHLUMMbI  (YHKLMOHNPOBAHWS
MUKPOMPOLLECCOPHBIX CUCTEM.




Homep Tembl Ha3BaHwue 1 cogepXxaHune pasfenosB U TeM NIEKLMOHHbIX 3aHATUN

Nekuna 7.

CTpykTypa ¥ (pYHKLMOHMPOBaHME MNPOLIECCOPOB PexuMbl  paboTsbl
npoueccopa 1 opraHu3auus namaTu. Pernctposas mogesb. ObLive cBefieHUs 0
COBPEMEHHbIX MWKPOKOHTPO//IEpPax. MonynsapHble ceMelicTBa
MUKPOKOHTPO/1/1ePOB.

Nekuwnsa 8.

MpoueccopHoe A4AP0 MUKPOKOHTPO/Iepa. MUKPOKOHTPOIEPbl CEMENCTBA
AVR. Apxutektypa MUKPOKOHTponsiepa AVR. TlopTel BBOAa/BbIBOA]
MUKpPOKOHTponnepa AVR.

Nekuna 9.

Cuctema npepbiBaHMn MUKpOKOHTposnepa AVR. Talimepbl. Taimepsl
cyeTumkn. OCHOBHble CpeAcTBa NPOrpaMMUpPOBaHNA  MUKPOKOHTPO/IEPOB
cemerictea AVR

Nekunsa 10.

Knaccugukaums nHTepgeinCHbIX MUKPOMPOLECCOPHbIX cucTeM. LLIMHHbIe
(hopmupoBaTenu 1 6ydepHble perncTpsbl.

Nekuna 11.

Mepesaya  nocnefoBaTeNbHbIX — AaHHbIX.  ACMHXPOHHAas  nepejava.

4 CVHXpOHHaa nepegaya.

Nekuna 12.

NHuTepdelicol Serial Peripheral Interconnect (SPI1) u Inter Integrated Circuits
(12C).

Nekyma 13.

dopmmpoBaHme CUrHaIOB C LWMPOTHO-UMMY/LCHON Moaynsaunin ViHTepdeiic
Join Test Action Group (JTAG).

Nekuna 14.

O6o6buweHHas cTpykTypa Digital Signal Processing. Knaccudmkaums
MpoLeccopoB LMhpoBoI 06paboTKM CUFHAMOB.

Nekuna 15.

ApUPMETUKO-N0TMYECKOE YCTPOWCTBO AaHHbIX. MPOCTPaHCTBO NamsTH.

5} Nekuyms 16.

YCTPOWCTBO ~ reHepauuuM  agpecos M pexvMbl  agpecauuu.
MporpaMmmnpyemblii KOHTPONEp.
Nekuna 17.

KpaTkasi xapakTepucTuKa MopTOB LM(POBOro npoleccopa. MepcrneKkTuBk
Pa3BUTIS MMKPOMPOLIECCOPHBIX CUCTEM U YCTPOIACTB.

4.3 MNpakKTnyeckune (CeMUHAPCKME) 3aHATUSA

TeMbl NPaKTUYECKUX 3aHATUI 1 UX TPYA0EMKOCTb NpUBeAeHbI B Tabnuue 4.
Tabnmua 4 — INpakTUYecKne 3aHATUA U NX TPYLO0EMKOCTb

TeMbl NPaKTUYECKUX 3aHATHI SAHATHA (uac)

POpMbI MPaKTUYECKUX | Tpyn0eMKOCTb, Ne pazaena
ANCLMNINHBI

Y4ye6HbIM M1aHOM He NPeaycMOTPEHO

Bcero:

4.4 NabopaTopHble 3aHATUSA

TeMbl 1a60paTOPHbIX 3aHATUIA U UX TPYA0EMKOCTb NpUBeAeHbI B Tabnuue 5.
Tabnuua 5 — JlabopaTopHble 3aHATUA U UX TPYLOEMKOCTb
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No Tpypoe No
) HanmeHoBaHMe nabopaTopHbIX paboT MKOCTb, | Pasfena
n/n (uag) |Avcunnm
Hbl
CemecTp 6
1 3yyeHmne nporpaMmMHOro obecreyeHns U CUCTEMbl KOMaH/ 9 1
MUKpPOKOHTposnepa AVR
9 VccnepgoBaHue MexaHu3Ma 06paboTKM OTpULATENIbHbIX YMCeN C 9 1
NnoMoLLbH A3bika Assembler ans MUKPOKOHTposiepa AVR
3 VccnepgoBaHue MexaHm3ma paboThbl gelungpauymn KOMaHz B 9 9
MUKPOKOHTpO/INepax cemerictea AVR
4 WccnegoBaHne MexaHmn3ma QyHKLNOHNPOBaHNS BHYTPEHHEN 9 9
namsTi B MUKPOKOHTpONNepax cemernictea AVR
5 VccnepgoBaHue MexaHu3ama (YHKLUMOHMPOBaHUS CHETHMKOB 5 5

COObITMIN B MUKPOKOHTPO/IEpax cemeinctea AVR

ccnepoBaHmne BbINOMHEHMS NPOrpamMmMbl 06paboTKM Macc/BOB
6 |pasMeLlEHHbIX BO BHELLHeW NaMATn KOHTpoepa cemeincTea AVR 4 3
NOCPeACTBOM A3blKa NporpaMmmmpoBaHns Assembler

ccnefoBaHue BbIMOHEHMS MPOrpaMMbl 06paboTKM MaccuBOB
7 | pa3MeLlEHHbIX BO BHELLIHEV NaMsATN KOHTponnepa cemeictea AVR 4 3
NnocpesiCTBOM A3bIKa NporpammnpoBaHmg C++

WccnefoBaHue BbIMOIHEHMS MPOrpaMMbl 06paboTKy H(OpMaLmMK B

8 KOHTponsnepe cemelictea AVR 4 4
9 WccnefoBaHue YCTPOCTB BBOAA- BbIBOAA AVCKPETHBIX CUTHANIOB B 4 4
MPOLECCOPHbIX CUCTEMAX YNpaB/eHNs
10 ccnegoBaHue YCTPOMCTB MaTPUYHOM XUAKOKPUCTaNIMUYECKON 4 5
NHAVKaLUn
11 VccnepgoBaHue cpefcTB BBOAA aHAI0roBOM MH(OpMaLm 4 5
Bcero: 34

4.5 KypcoBoe npoeKkTnpoBaHue (paboTa)

Llenlb  KypcoBOro npoekTa: SBASETCA MNPUOOPETEHME MPaKTUYECKUX HaBbIKOB MO
MPOEKTUPOBAHMNIO MPOCTENLLIMX MUKPOMPOLECCOPHBLIX YCTPOWCTB U HanpaB/ieHO Ha AOCTMXKEHUE
CNeayrLMX OCHOBHbIX LIENEN:

M3y4yeHne W CPaBHUTENIbHLIA aHa/IM3 MUKPOMPOLECCOPHbLIX KomnnektoB BMIC n CBUC
3anoOMUHAIOLLMX YCTPOWCTB;

N3yyeHne BapuvaHTOB MOCTPOEHUS LUPPOBLIX YCTPOMCTB HA OCHOBE MWUKPOMPOLECCOPHbIX
komnnekToB bLC;

3aKpernsieHne HaBblKOB MO BbIGOPY M peannsauuMm CUCTEMHOrO MHTepdelica, a Takxke
crnocobam obecrieveHnss NPOrpaMMHONA LOCTYMHOCTU TUMOBBLIX BHELUHMX 3/IEMEHTOB - aHasloro-
UMKPOBLIX W UMPPO-aHaNoroBbIX MNpeobpasosaTeneid, [aTYMKOB, OPraHOB YrpaBleHUS W
NHONKAUUA U T.4,.;

[AEMOHCTpaLMs NPaKTUYECKMX CrnocoBHOCTeN NO NPOrpaMmMmMpoBaHM MUKPOIMPOLLECCOPHBIX
YCTPOWCTB Ha YPOBHE 53bIKOB HU3KOIO U BbICOKOTO YPOBHEN;

Mosly4yeHne HaBbIKOB MO OpraHM3auuy npouecca MPOEKTUPOBAHWUA, MOUCKY W aHanusy
COOTBETCTBYIOLLE HayUYHO-TEXHUYECKON NMTepaTypbl, a TakXke MpaBUbHOMY COCTaBIEHUIO U
O(hOPMNIEHNIO  JOKYMEHTauuW B COOTBETCTBUM C EAuHOW Cuctemoli  KOHCTPYKTOPCKOWA
JokymeHTtauun (ECKL).

MprMepHble TeMbI 3afaHniA Ha KYPCOBOM MPOEKT npuBefeHsbl B pasgene 10 P/,



4.6 CamocTosiTe/ibHas paboTa obyyaroLmxcs
Buabl caMoCTOATEIbHON PaboThl U ee TPYA0EMKOCTb NpuBeSeHbI B Tabmue 6.

Tabnmua 6 — Bugbl camocToaTe/IbHOM paboTbl U ee TPYA0EMKOCTb

Bcero,

Bupg camocTosTenbHOM paboTsl yac CemecTp 6, uac CemecTp 7, vac
CamocToATeNnbHas paboTa, BCero 41 22 19
M3yyeHne TeOpeTMYECKOro Matepuana
22 22
ancumnnuHbl (TO)
KypcoBoe npoekTtuposaHue (KT, 19 19

KP)

pacyeTHO-rpagnyeckue 3agaHus
(PI3)

BbINO/IHEHNE pecpepaTa (P)

MoAroToBKa K TEKyLLEMY
KoHTponto (TK)

AomallHee 3agaHve (43)

KOHTPO/bHbIE PaboThbl 3a04YHMKOB
(KP3)

5 NepeyeHb y4ebHO-MeTOANYECKOr0 06ecrneyeHmnst A1 CaMOCTOATE/TbHOM
paboTbl 06yYatoLMXca No gucunnanHe (Moaysto)

YuebHO-MeToANYECKME MaTepUuanbl ANS CaMOCTOATENIbHON PaboTbl 06YYatOLMXCS YKa3aHbl
B n.n. 8-10.
6 NMepeyveHb OCHOBHOW U [OMONTHUTENIbLHOW NNTepaTypbl

6.1 OcHOBHaa nuTepaTypa

MepeyeHb OCHOBHOW MTepaTypbl NpYBeLeH B Tabnuue 7.
Tabnumua 7 — MNepeyeHb OCHOBHOW NUTepaTypbl

KonunyecTso
3K3eMMAPOB B
bnbnmoreke
LWindp Bubnunorpaduyeckas ccoinka / URL agpec (Kpowe
3NIEKTPOHHbIX
3K3eMrsapoB)
YTproMOB, EBreHuii MaBnoBsuuy.
LinthpoBasd cxemoTexHWKa : yyebHoe nocobue / E. TI.
004 (075)
Vo7 YrptomoB. - 2-e u3g., nepepab. n gon. - Cro6. : bXB - 13
MeTep6ypr, 2005. - 800 c. : puc. - bubnuorp.: c. 761 - 766. -
Mpegm. ykas.: c. 767 - 782. - ISBN 5-94157-397-9
LingpoBas  cxemoTeXHMKA [DNEKTPOHHBIA  pecypc]
METOAMYECKME YKa3aHUA K BbIMOSHEHUIO 1a60PaTOPHbIX
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LLincp

Bubnuorpaduueckas ccoinka / URL agpec

KonunyecTso
3K3eMMApoB B
6nbnmoteke
(kpome
3NTEKTPOHHBbIX
3K3eMMnspoB)

paboT ¢ npuMeHeHvem amynsTopoB [ana CrO]. u. 1/ C.-
MeTepb. roc. yH-T a3poKoCM. NPMBOPOCTPoeHus ; coct.: /.
A. KacnuH, H. . TpywwuHa, A. O. Kynnkos. - SNeKTPOH.
TekcToBble faH. - CI6. : M3p-so YA, 2014. - 37 c. -
Cuctem. TpeboBaHus: ACROBAT READER 5.X. - 3arn. ¢
TUTYN. 3KpaHa. - b. U,

LindpoBas  cxemoTexXHMKa [ONEKTPOHHBIA  pecypc]
MEeTOAMYECK/Ee YKa3aHUsi MO MNPOBEAEHMIO N1abopaTopHbIX
paboT ¢ npuMeHeHvem amynsTopoB [ana CrO]J. u. 2 / C.-
MeTepb. roc. yH-T a3poKoCM. NPMOOpPOCTPoeHUs ; cocT.: /.
A. KacnuH, H. . TpywwuHa, A. O. Kynnkos. - SNeKTPOH.
TekcToBble faH. - CI6. : M3p-Bo YA, 2015. - 55 c. -
Cuctem. TpeboBaHus: ACROBAT READER 5.X. - 3arn. ¢
TUTYN. 3KpaHa. - b. U,

004
® 42

deHora, Bnagnmnp Hunkonaesnu.

MMpoeKTMpoBaHNe MUKPOMPOLLECCOPHBIX cucTeM [TekcT] :
yuyebHO-meTOaMuYeckoe nocobue / B. H. deHora, B. B.
Nepnok ; C.-MeTepb. roc. YH-T a3POKOCM.
npuéopoctpoeHus. - CI6. : M3a-so M'YAI, 2008. - 95 c. :
Tabn. - bubnmorp.: c. 78 (21 Ha3g.). - ISBN 978-5-8088-
0323-7

113

EscTudee A.B. MukpokoHTponnepbl AVR cemelicTBa
Classic qypmbl ATMEL [9neKTpoHHBI pecypc]. — Pexum
pocrtyna: https://e.lanbook.com/book/61005#book _name. —
BX0[, CBOOO/AHbIN. HA3bIK PYCCKUIA.

6.2 lononHUTeNbHaa nnTepaTypa

MepeyeHb AOMONHUTENbHON NNTEPaTypbl NPUBEAEH B Tabnuue 8.
Tabnuua 8 — MNMepeyeHb AONONHUTENBHON NUTEPATYpPbI

LWndp

Bubnuorpaduueckas ccoinka/ URL agpec

KonunyecTso
3K3eMMN/ISiPOB B
6rnbnmoTteke
(Kpome
3NTEKTPOHHbIX
9K3eMNApoB)

004
62

fonyébuos, M. C. MwuKpokoHTponnepsl AVR: oT
NPOCTOr0 K CNOXHOMY [TeKCT : INeKTPOHHbIN pecypc] :
mMoHorpacusa / M. C. lony6uos, A. B. KnpuueHkosa. - 2-e
n3g. ucnp. n gon. - M. : ConoH-lpecc, 2004. - 302 c. : puc
+ 1 an. ont. gnck (CD-ROM). - (BrnbnnoTeka UHXeHepa). -
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Cuctem. Tpe6oBaHus: Mpun. :CD-ROM-4X. - ISBN 5-
98003-141-32

EscTudees, A. B. MukpokoHTponnepbl AVR cemeincTea
Tiny n Mega upmbel ATMEL / A. B. EBCcTUtpees. - 2-e n3g.
- M. . OOO3KA-XXI, 2005. - 560 c. : Tabn., rpaf. - >
(MuipoBaa anekTpoHuka). - MNpegMm. ykas.. c. 554 - 558. -
ISBN 5-94120-099-4

004.3
E 26

7 MepeyeHb pecypcoB NHHDOPMALMOHHO-TETEKOMMYHUKALWMOHHOW CeTU
MHTEPHET, HeobxoAnMbIX 18 0OCBOEHUSA OANCLUNNINHbI

MepeyeHb PecypcoB  MH(OPMALMOHHO-TENEKOMMYHMKaLMoHHON cetn  MHTEPHET,
Heob6X0AMMbIX A1 OCBOEHUS AUCLMININHBI NPUBeSeH B Tabnuue 9.
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Tabnua 9 - TlepeyeHb pecypcoB MHMOOPMALNOHHO-TENIEKOMMYHUKALMOHHON CeTU
NWHTEPHET, Heo6X0AMMbIX 4/19 OCBOEHWSA AUCUMMVHDI
URL agpec HanmeHoBaHne
http://www.Kit-e.ru. KOMMOHeHTbI 1 TexHonorun. Cant xypHana
http://www.soel.ru CoBpeMeHHas 3MeKTPOHMKA. XKypHan Ans creunaimcTos
http://www.jtag.com OdmupmanbHblin canT JTAG — TeEXHOOT WA

8 MepeyeHb NHGOPMALMOHHBIX TEXHOIOTUIA, NCMO/b3yeMbIX MPK
OCYLLLECTB/IEHNM 06pa3oBaTe/IbHOro NpoLecca no AMCUMNANHE

8.1 NepeyeHb NpPOrpaMMHOro obecreyveHms
MepeyeHb MCNOMb3YeMOro NpPorpaMMHoro obecreyeHuns npegcrasneH B Tabnumue 10.

Tabnuua 10 — MepeyeHb NPOrpaMMHOro obecrneyeHuns

HanmeHoBaHMe

He npeaycmoTpeHo

8.2 NepeyeHb NHGOPMaLMOHHO-CNPAaBOYHbIX CUCTEM
[MepeyeHb MCNONb3yeMbIX MHHDOPMALMOHHO-CNPaBOYHbIX CUCTEM NpeAcTaBfieH B Tabnuue
11.

Tabnuua 11 — MNMepeyeHb MHHOPMALMOHHO-CNPABOYHbLIX CUCTEM

HanmeHoBaHue

He npegycmoTpeHo

9 MaTepuasibHO-TexHUYecKasn 6a3a, He06XoAMMas A5 OCYLLIECTB/IEHUS]
06pas3oBaTe/IbHOro NpoLecca No ANCLMN/INHE

CocTaB MaTepuasibHO-TEXHNYECKOI 6a3bl NpeacTas/eH B Tabnuue 12.

Tabnmua 12 — CocTtaB MaTepuasibHO-TEXHUYECKOI 6a3bl

Howmep ayautopun
HavimeHOBaHMe COCTaBHOM YacTU MaTepuasibHO-TEXHUYECKOW 6a3bl (npm
HeobXoAMMOoCTH)

MynbTUMeANIAHAs NEKLUMOHHAs ayanuTopus

10 PoHp OLEHOYHbIX CPEACTB /151 MPOBeAEHMS MPOMEXYTOUHOM aTTecTaLnm
obyyaroLmMxcs no ANCUMnInHe

10.1 CocTaB (hoHAA OLEHOUHbIX CPEACTB NpuBeaeH B Tabnuue 13

Tabnuua 13 - CocTaB (hoHAa OLEHOYHbIX CPEACTB A/151 MPOMEXYTOUHOI aTTecTalum

o MprMepHBbIii NepeyeHb OLEHOUHbIX
Bua NpoMexXyToUHoli aTTecTauum

CpeacTs
JK3ameH Cnu1CcOoK BOMPOCOB K 3K3aMeHY.
BbINo/iHeHVe KypCOBOro npoekTa JKCnepTHas  OUEHKa  Ha  OCHOBe
TpeboBaHMI K COAEpPXaHWUK KypCOBOrO

MPOEKTa.

10.2 MepeyeHb KOMNETEHLMIA, OTHOCALLMXCS K AUCUMMNHE, W 3Tarbl UX (DOPMUPOBAHNSA B
npouecce 0CBOEHMS 06pa3oBaTe/ibHON NPorpaMmbl NpUBeAeHbI B Tabnmue 14.
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Tabnmua 14 — lMepeyeHb KOMMETEHUMIA C yKasaHWeM 3TarnoB MX (HOPMUPOBaHWSA B NpoLecce
0CBOEHMA 06pa3oBaTe/IbHOM NPOrpammbl

STanbl GopMMpPOBaHMS KOMMETEHLMIA NO

Howmep cemecTpa
aucumnnanHam/npakTukam B npotecce ocsoeHuns Orl

OK-7 «Cnoco6HOCTb K CaMOOPraH13aLui 1 CaMoo6pa30BaHI»

5 CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

LlncpoBble yCTPOICTBA U MUKPOMPOLLECCOPbI

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

Linchposast 06paboTka curHanos

N N[O O

LinchpoBble YCTPOACTBA 1 MUKPOMPOLLECCOPbI

8 Mpon3BoaCTBEHHAs NpeaannIoMHas NpakTyKa

MK-1 «Cnoco6HOCTb BbIMOMHATL MaTeMaTMYeCcKoe MOAEeNMpPoBaHMe 00BLEKTOB U MPOLECCOB MO
TUNOBbLIM METOAMKaM, B TOM 4uC/lie C WUCMO/b30BaHMEM CTaHAAPTHLIX MakKeTOB MNPUKIaAHbIX
nporpaMmm»

YyebHas npakTmka

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

YcTpoiicTBa npuema 1 06paboTKy CUTHA/IOB

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

LinchpoBble YCTPOIACTBA M MUKPOMPOLIECCOPbI

YcTpoiicTBa npuema 1 06paboTKy CUrHA/IOB

NN OO, o

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOpbI

MporpaMmupyemble  YCTPOWCTBA  LM(POBO/A  06paboTKM
CUrHaNoB

~

~

MporpaMMMpPOBaHKE MKPOMPOLIECCOPOB

MporpammupyemMble  YCTPOMCTBA  UMGPOBOM  06PaboTKM
CUrHanoB

YcTpoiicTBa npuema 1 06paboTKV CUrHA/IOB

8

8

8 OcCHOBbI TeOpUK ONTUMU3ALNN

g OCHOBbI MaTemMaTU4ecKoro MOJe/IMPoBaHNA
pagnoTEXHUYECKMX CUCTEM

MK-2 «Cnoco6HOCTbL peann30BbIBaTb NPOrpaMmbl 3KCNEPUMEHTa/IbHbIX UCCeA0BaHUIA, BKIHOYaS
BbI6OP TEXHMYECKMX CPELCTB 1 006pabOoTKy pe3ynbTaToB»

4 [Mpon3BoACTBEHHAsA NPaKTUKa

CraTucTuYecKas paguoTexHmka

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

MeTponorus 1 pagnonsmepeHms

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOPbI

Mpon3BOACTBEHHAsA MpaKTMKa (Hay4yHO-UccneaoBaTenbCcKas
paboTa)

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

MpviKnagHas Teopus MHGopMaLu

LinhpoBble YCTPOCTBA 1 MUKPOMPOLLECCOPbI

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

NN N O oY O | OO 01 01 O1

Linchposast 06paboTka curHanos
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Homep cemecTpa

A1anbl opMMpoBaHUS KOMMNETEHLMI MO
aucumnnanHam/npakTukam B npotecce ocsoeHus Orl

7 TeopeTnyeckne 0CHOBbI PaLMOoNoKaLum

8 YcTpoiicTBa nprema 1 06paboTK1 CUrHaIOB

8 OcCHOBbI TeOpUK ONTUMU3ALNN

8 TeopeTnyeckme 0CHOBbI pafMoHaBUraLmm

g OCHOBbI MaTeMaTU4ecKoro MOZe/IMpoBaHNA

PaanoOTEXHNYECKUX CUCTEM

MK-4 «CnocoGHOCTb MPOBOAWUTL MpPeABapUTENlbHOE TEXHUKO-3KOHOMUYECKOE 060CHOBaHMe
MPOEKTOB PafNOTEXHUYECKUX YCTPOWCTB U CUCTEM»

2

MatepnanoBegeHune

AneKkTponuTaHue YCTPOINCTB 1 CUCTEM

CXeMOTeXHNKa aHaIOTOBbIX 3/1IEKTPOHHbIX yCTpOVICTB

YCTpOIACTBa reHepUpoBaHUs U (HOPMUPOBAHUS CUTHANOB

OCHOBbI KOHCTPYMPOBaHUA 1 TeXHOMorMm npomssoacTea PoC

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

Yctpoiictea CBY 1 aHTEHHBbI

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOpbI

MporpamMmMy1poBaHie MUKPOMPOLIECCOPOB

LinchpoBble YCTPOICTBA M MUKPOMNPOLIECCOPSI

NN N O oo oo b~

SKOHOMMKA 1 OpraHm3aLms NpoM3BoACTBa

MporpaMmupyemble  YCTPOWCTBA  LM(POBO/  06paboTKM
CUrHaI0B

YcTpoiicTBa npuema 1 06paboTKI CUTHAIOB

CpeacTa MHTpPOCKONUN

OCHOBbI OMTO3/IEKTPOHUKN

YcTpoiicTBa npuema 1 06paboTKy CUrHA/IOB

0 |00 NN N

MporpaMmupyemble  YCTPOWCTBA  LM(POBO/A  06paboTKM
CUrHaI0B

8

dun3nyeckmne oCHOBbI aKYCTOOMTO3/IEKTPOHUKN

MK-5 «CNoco6HOCTb OCYLIECTBAATb CO0P M aHaIM3 WMCXOAHbLIX AaHHbIX ANd pacyeTa W
NPOEKTUPOBaHUA [eTasneid, y3/0B U YCTPONCTB PafnOTEXHUYECKNX CUCTEM

3

ONEKTPOHMKa

PagnotexHuyeckne Lenn n CUrHabl

SneKTponMTaHne YCTPOICTB 1 CUCTEM

DNeKTPOoHMKa

O6paboTKa peyeBbIX CUrHaN0B

PagnotexHuyeckne Lenn n CUrHabl

OCHOBbI TeneBnaeHUA

YCTpOIACTBa reHepUpoBaHUs 1 (HOPMUPOBAHUS CUTHANOB

KBaHTOBblE Npubopsl CBY

ANeKTPOAMHAMIKA 1 PacnpoCTPaHEHNe PaJNoBO/H

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

(o222 RING RIS R INSx IS NN N S N S B S R Ob)

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB
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Homep cemecTpa

A1anbl opMMpoBaHUS KOMMNETEHLMI MO
aucumnnanHam/npakTukam B npotecce ocsoeHus Orl

[ep}

Yctpoiictea CBY 1 aHTeHHbI

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOPbI

OCHOBbI KOHCTPYMPOBaHUSA 1 TEXHONOrMKX NpoussoacTea POC

Mpon3BoACTBEHHAsA MpaKTMKa (Hay4yHO-uccneaoBaTenbCcKas
paboTa)

CurcTeMbl 0TOGPaXKeHMs HGOpMaLLK

N o o [OO)o

LinchpoBble YCTPOACTBA 1 MUKPOMPOLLECCOPbI

~

MporpammupyemMble  YCTPOMCTBA  UMGPOBOM  0O6PaboTKM
CUrHanoB

CpeacTsa MHTpPOCKONUN

|_|0MEX0yCTOI7I UMBOCTb PagnNOTEXHUYECKUX CUCTEM

CuncteMbl U CETU PaMOCBA3K

OCHOBbI CNYTHUKOBbLIX PaANOTEXHNYECKMX CUCTEM

CucTeMbl PaiMoCcBA3N C NOABMXXHBIMU 00bEKTaMMU

MporpammupyemMble  YCTPOCTBA  UMGPOBOMA  06PaboTKM
CUrHanoB

Pu3nyeckmne 0CHOBbI aKyCTOOMTOINEKTPOHUKN

00| 00| 00 |0O|00|00|00|

OCHOBbI OMTO3/1EKTPOHUKMN

oo

MaTtemaTtnyeckme MeToabl B pagmMoTeXHUKE

[MK-6 «roTOBHOCTb BbIMOMHATb

pacyeT M MPOEKTUPOBaHWe AeTasnel, Y3N0B W YCTPOMCTB

PaAVMOTEXHUYECKMX CUCTEM B COOTBETCTBMM C TEXHWYECKUM 3a[jaHNEM C WCMO/b30BaHMEM
CpeacTB aBTOMATM3ALMMN NPOEKTNPOBAHMS»

2

MatepwranoseaeHme

ONEKTPOHMKa

DNeKTPOoHMKa

PagnoaBTomaTtumka

SneKTponMTaHne YCTPOICTB 1 CUCTEM

KsaHTOBbIE Npubopsl CBY

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

Yctpoiictea CBY 1 aHTEHHBbI

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOPbI

o OO~ B W

OCHOBbI KOMMbIOTEPHOI O MPOEKTNPOBaHMS
paauno3NeKTPOHHbIX CUCTEM

~

MporpammupyemMble  YCTPOCTBA  UMU(POBOMA  06PabOTKM
CUrHanoB

YcTpoiicTBa npuema 1 06paboTKV CUTHA/IOB

MporpamMmMypoBaHyie MUKPOMPOLIECCOPOB

LinchpoBble YCTPOICTBA M MUKPOMPOLIECCOPSI

OCHOBbI MaTemaT14ecKoro MO/eNMpOoBaHMA
PaanoTEXHNYECKMX CUCTEM

o o |~~~

MporpaMmupyemble  YCTPOWCTBA  LM(POBOA  06paboTKM
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Homep cemecTpa

A1anbl opMMpoBaHUS KOMMNETEHLMI MO
aucumnnanHam/npakTukam B npotecce ocsoeHus Orl

CUrHasaoB

8

OCHOBbI TEeOpUKX ONTUMM3ALUN

8

YcTpoiicTea npremMa n 06paboTKmn CMrHanoB

MK-17 «cnocobHOCTb MNPOBOAMTL MOBEPKY, HanafKy W PerynvupoBky 060pyfoBaHus,

n

HaCTPOIKY NPOrpaMMHbIX CPeACTB, UCMO/b3yeMbIX AN pa3paboTKM, NPOM3BOACTBA U HACTPOMKM
PaAMOTEXHUYECKMX YCTPOCTB U CUCTEM»

5

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

MeTponorus v paguonsMepeHus

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOpbI

YcTpoiicTBa npuema 1 06paboTKI CUTHAIOB

NN OO o, O1

LinchpoBble YCTPOACTBA 1 MUKPOMPOLLECCOpbI

8

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

MK-18 «cnocobHOCTb BMaAeTb MpaBuiaMn M MeTOAaMU MOHTaXa, HaCTPOMKM U PErynmpoBKu
Y3/10B pagnoTEXHUYECKMX YCTPOMCTB U CUCTEM»

CXeMOTeXHNKa aHaIOTOBbIX 3/1IEKTPOHHbIX yCTpOVICTB

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

LinchpoBble YCTPOICTBA M MUKPOMNPOLIECCOPSI

MporpaMMMpPOBaHKE MKPOMPOLIECCOPOB

LinchpoBble YCTPOACTBA 1 MUKPOMPOLLECCOpbI

N (NN OO O Ol

MporpaMmupyemble  YCTPOWCTBA  LM(POBO/  06paboTKM

CUTHa/10B

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

8

MporpammupyemMble  YCTPOMCTBA  UMGPOBOMA  06PaboTKM

CUrHasaoB

8

YcTpoiicTBa npuema 1 06paboTKy CUrHA/IOB

MK-19 «CnocobHOCTb MPUHUMATb Yy4acTMe B OpraHu3aumm TEeXHUYECKOro O06CNYXMBaHUA W
HaCTPOMKM pafMOTEXHNUYECKUX YCTPOCTB 1 CUCTEM»

5

CXeMOTeXHMKa aHaNoroBbIX 3/1EKTPOHHbIX YCTPOICTB

MeTponoruns n paguonsmepeHns

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOPbI

CXeMOTeXHNKa aHaI0r0BbIX 3/1eKTPOHHbIX yCTDOVICTB

YcTpoiicTea nprema 1 06paboTKm CMrHanoB

YcTpoiicTea npremMa n 06paboTKmn CMrHanoB

NN OO O O1

LinchpoBble YCTPOICTBA M MUKPOMPOLIECCOPSI

\l

MporpaMmupyemble  YCTPOWCTBA  LM(POBO/  06paboTKM

CUrHasaoB

8

MporpammupyemMble  YCTPOMCTBA  UMGPOBOM  06PaboTKM

CUIrHa/10B

8

YcTpoiicTea npremMa 1 06paboTKmn CMrHanoB

MK-21 «cnocobHOCTb COCTaBMATb 3asBKWM Ha 3aracHble JETA/IN N paCXofHble MaTepuasibl, a
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A1anbl opMMpoBaHUS KOMMNETEHLMI MO
Howmep cemecTpa
aucumnnanHam/npakTukam B npotecce ocsoeHus Orl
TaKXXe Ha NMOBEPKY M KaIMOPOBKY annaparypbl»
5 CXemMOTexXHUKa aHaI0r0BbIX 3/1EKTPOHHbLIX YCTPOWCTB
5} MeTponoruns n paguon3smepeHns
6 LIMhpoBble yCTpoiCTBa Y MUKPOMPOLLECCOPbI
6 CXeMOTeXHMKa aHa/10r0BbIX 3/IEKTPOHHbIX YCTPOWCTB
7 LimchpoBble yCcTpoICTBA 1 MUKPOMNPOLLECCOPbI
7 OKOHOMMKA 1 OpraHun3aLms nponsBoACTBa
. MporpammupyemMble  YCTPOMCTBA  UMGPOBOM  06PaboTKM
CUrHaNoB
g MporpammupyemMble  YCTPOMCTBA  UMGPOBOM  06PaboTKM
CUTHaNoB

MK-22 «CcnocoGHOCTb  paspabaThiBaTb MHCTPYKUMM MO 3KCM/yaTauum  TeXHUYECKOro
060pY/I0BaHMS U MPOrPaMMHOI0 06ecneyeHns»

1 KynbTyponorus

MatepnanosegeHune

AneKkTponuTaHue YCTPOICTB 1 CUCTEM

MeTponorus v paguonsMepeHus

LinchpoBble YCTPOCTBA 1 MUKPOMPOLLECCOPbI

OCHOBbI KOHCTPYMPOBAaHUSA U TEXHONOrMM NpousBoacTea POC

LinchpoBble YCTPOICTBA M MUKPOMNPOLIECCOPSI

NN O oo~

OKOHOMMKA 1 OpraHm3aLms NpoM3BoACTBa

B kauecTBe KpWTEpPUEB OLEHKN YPOBHA CHOPMMPOBAHHOCTU (OCBOEHMSA) Yy 0byvaroLmxcs
KOMMETEHLMIN NPUMEHSETCS LLKa1ia MOAY/IbHO—PENTUHIOBOW CUCTEMbI YHMBepcuTeTa. B Tabnuue
15 npeactaBneHa 100-6annbHas W 4-6annbHas WKadbl AN OUEHKW CHOPMUPOBAHHOCTM
KOMMNETEHUMA.
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Tabnumua 15 —KpuTtepum oLeHKN YPOBHS CHOPMUPOBAHHOCTM KOMMETEHLINI

OLeHKa KOMMeTeHLMn
100-6annbHas 4-6annbHast XapaKTeprCcTUKa CHOPMUPOBAHHBIX KOMMETEHLWIA
LLKaa LLKa/a
obyvatolimiics  rnyboko U BCECTOPOHHE  YCBOW/I
MporpamMmmMHbIin MaTepuan;
YBEPEHHO, /I0rTMYHO, NOC/efoBaTe/lbHO WU FPaMOTHO €ero
N3naraer;
Onupascb Ha 3HaHWA OCHOBHOM W AOMNONIHUTENbHOM
85 < K < 100 «OT/YHO» | NINTEPaTypbl, TECHO MNPUBA3bLIBAET YCBOEHHbIE HayYHble

«3a4TEHO» | MOMIOXKEHMS C NPAKTUYECKON AeATENbHOCTbIO HanpaBNeHus;

YMeNo 060CHOBBIBAET U apryMeHTUPYET BblABUIaeMbIE UM
naew;

AenaeT BblBOAbl N 0606LLEHNS;

CBOOOAHO BafeeT CUCTEMON  Cneumanm3mpoBaHHbIX
MOHATWIA.

obyvaroLmiics TBepLO YCBOW/T NPOrpaMMmHbIA MaTepuan,
rPamMoTHO ¥ MO CYLLECTBY M3naraeT ero, onupascb Ha 3HaHUA
OCHOBHOW NUTepaTypsbl;

He [ONYCKaeT CYLLECTBEHHbIX HETOYHOCTEN;

YBA3bIBAET  YCBOEHHble  3HaHMS C  NPaKTUYEeCKOMn
[eATeNbHOCTLIO HanpaseHus;

aprymMeHTUpYeT Hay4Hble NMOMOXEHUS;

[enaet BblBOAbl N 0606LLeHNS;

BNafeeT CUCTEMON CreLmann3npoBaHHbIX MOHATUIN.

«XOPOLLIO»

0<K<84 «3a4TeHO»

06y4aloLWMiACa YCBOU/T TO/ILKO OCHOBHOW MPOrpaMMHbIi
martepuan, no CyLlecTBy u3naraeTt ero, onvpascb Ha 3HaHuA
TO/IbKO OCHOBHOWA NINTEPaTypbl;

[0NYCKaeT HeCYLL,eCTBEHHbIE OLUMOKN U HETOYHOCTH;
«Y[0B/ETBO- UCMbITbIBAET 3aTPYAHEHUA B NPaKTUYECKOM MPUMEHEHUN
55< K <69 PUTENbHO» | 3HAHWIA HanpaB/eHus;

«3aqTeHO» €nabo apryMeHTUpYeT Hay4Hble MOMOXKEHUS;

3aTpygHseTca B (hopMynMpoBaHMM  BbIBOAOB U
0606LLeHNIA;

4aCTMYHO  BnafeeT CUCTEMOW  CMeLMaM3MpoBaHHbIX
MOHATUMN.

obyvalolImMiics  He  YCBOWMA  3HAYUTE/IbHON  YacCTu
MPOrpaMmmMHOro Matepuana;

[ONYCKaeT CYLECTBEHHbIE OLIMOKM MU HETOYHOCTU Npu
paccMOTPeHUN NPo6/1eM B KOHKPETHOM Harpas/ieHnu;

NCMbITbIBAET TPYAHOCTM B MPAKTUYECKOM MNPUMEHEHUN
3HaHWIA;

He MOXET apryMeHTMpPOBaTb Hay4Hble NOOXEHUS;

He (hopMyNnpyeT BbIBOAOB 11 0606LLEHWIA.

«Hey/10B/eTBO
K<54 pUTENLHO»
«He 3a4TeHO»

10.3 TUnoBble KOHTPO/IbHbIE 3a4aHNA NN UHbIE MaTepuabl:

10.3.1 Bonipocebl (3a4aun) ans sK3ameHa

1 TlpeactaBneHne unucen B UMMDPOBOA 3NEKTPOHMKE. [1OACHMTE B 4YeM COCTOUT CYTb
ABOMYHOIO KOAMPOBaHUSA. 3anuLLNTE NOMIMHOM, OMMCLIBAKOLLMIA NHO6Oe YnCno B N06OI cucTeme
cuncneHms. lpeactaBneHne umcen B (hOpMe C (DMKCMPOBAHHOM W NaBaloLelt 3ansToi.
MepeuncnmTe AOCTOMHCTBA WM HEOOCTaTKM KakAok (hopmbl npeacTaBneHMs ymcen. Onuwinte
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a/IrOpUTM, C NOMOLLbIO KOTOPOrO OCYLLLECTB/SAET NPeACTaBeHNs Yicen B (hopMaTte C MnaBaroLLeit
3anaToil. [oscHUTE, B KakoM TuMe aBMaLMOHHOIO pPafMo3/EKTPOHHOIO 060pyA0BaHMS
MCNOMb3YKTCA YMCNa C (PUKCMPOBAHHONA, a B KAKOM C MNJiaBatoLLeit 3ansTom.

2 MpepfcTaBneHne umncen B UMUDPOBOM 3N1eKTPOHUKe. CTaHAapT NpPeACcTaBfieHUs 4vucen C
nnasatoLlei 3ansToin |EEE 754. MosicHnTe, AN Kakux Lenein ncnonblyetcs ctaHaapT |EEE 754,
Kakue BWMAbl MPeACcTaBfeHNs 4ucen C M/aBaroLLleit 3ansaToil paccMaTpuBaloTCs B CTaHAapTe,
NOPSAAOK NPELACTaBNeHNs YMCeN «Tyfa» U «0BpaTHO», NMOPAA0K OKPYI/IeHUs Yncen B hopmare ¢
NnaBatoLLEN 3anaToN. MepeuncnnTe n packponTe OCHOBHbIE MONOXEHUS cTaHdapTa |EEE 754.

3 O6Lyme cBefeHUs 0 yHKUMAX anredpbl NOTUKN. PyHKUMK 1 onepauun. JaliTe NOHATHE
CrefytoLWwmnmM MOHATUAM anrebpbl IOMMKKU: Tabnnua MCTUHHOCTK, (YHKLMA, OrepaTop, /10rmyeckas
(hYHKUMS OLHOM MEepemMeHHON, lornyeckas (yHKUWUSA ABYX MepeMeHHbIX, I0rnyeckas (yHKUus
Tpex MepemMeHHbl, IOTNYeCKMe 3/1eMeHTbI. PacKpoliTe 1 3anuwinTe OCHOBHblE (PYHKLUMK anredpsbl
NOTVIKW.

4 OCHOBHble 3aKOHbl M MpaBuia anrebpbl NOrMKW. PackpoliTte, 3anuwunTe U [JOKaXUTe
CclefiytoLme 3aKOoHbI anrebpbl NOrMKWU: KOMMYTATMBHOCTW, aCCOLMATUBHOCTH, AUCTPUOYTUBHOCTH,
NAEMMOTEHTHOCTU, OTPULAHWS, ABONCTBEHHOCTMW.

5 OCHOBHble 3aKOHbI U MpaBuia anredbpbl NOrMkK. PackpoiTe, 3anuwunTe U NpeacTasbTe B
BUE KOHEYHbIX LM(POBLIX YCTPOMCTB CReaytoLive npasuia anrebpbl NOrMKn: CBEPTKM, NOMHOIO
CK/IevrBaHus, HEMOTHOTO CK/emBaHuA, MNopeLKoro, onepawmii ¢ KOHCTaHTamMK. PaboTy Kaxzaoro u3
LM(POBLIX YCTPOMCTB MOACHUTE C NOMOLLbH0 TabnL, UICTUHHOCTW.

6 OCHOBHble 3aKOHbl W MpaBuna anredbpbl NOrMKW. [aiite KpaTKyl XapakTepucTuKy W
MepeyncnInTe OCHOBHbIE OT/IMYUA CNeAyroLWmMX anrebpamyeckmx cucteM: anrebpbl XKerankuHa,
anrebps! LLlegepa, anrebpbl Mupca. YKaxuTe, Kakas U3 NpuBeAeHHbIX airebpanyecknx CUCTem
Hambonee nNpeanoyTUTENbHA AN UCMOMb30BaHUA B aBMALMOHHOM  PafM03/1eKTPOHHOM
060pyLoBaHMN 1 NOYEMY.

7 MepekntoyaTenbHble PYHKUMM M UX KaHOHWUYECKNE POPMbl. DNIEMEHTAPHbIE KOHBIOHKLMN
N OU3BIOHKUMKW. [aiiTe MNOHATME KOHBIOHKUMM U AM3BIOHKUMKW.  Packpoiite  TepMUH
KKOHCTUTYeHTa». [loscHUTEe HeobXOAMMOCTb MPUMEHEHWUS 3/1eMEHTapPHbIX KOHBIOHKLMIA 1
AN3BIOHKLWIA. MepeyncianTe 4OCTOMHCTBA OT MPUMEHEHMS OMUCaHHBIX Bbile PYHKLMWIA.

8 KaHoHUueckue (hopMbl NepektoyateNibHbIX (PYHKUMA. CoBeplleHHas [U3bHOHKTUBHAsA
(hopMa nNpefCcTaBeHUst MepekoYaTeslbHon  (yHKUMK. Onuwnte npaswio nepexoga ot
Tab/IMYHON (POPMbI 3anNMCK  MNepPeKTYaTe/lbHON (PYHKUMM K COBEPLUEHHOW AWM3bHOHKTUBHOM
(hopme. Mpueegute npumMep 3PPEKTUBHOIO MUCMOMb30BaHUA COBEPLUEHHON [U3BIOHKTUBHOIA
HOpPMa/lbHOM  (OPMbl  MpPeACTaBNeHMs  MepeknoyaTeslbHO  (yHKumnM.  HayepTute
MPYHUMNNABHYIO 3IEKTPUYECKYHO CXeMY LiM(POBOro YCTPOMCTBA.

9 KaHOHMYecKre (hopmbl MepekntoyaTesibHbIX QyHKUMA. CoBeplleHHas KOHbIHOHKTUBHas
(hopMa npefCcTaBeHUs MepeknyaTelbHoOn  (yHKUMK. OnuwnTe npaBuio nepexoga ot
Tab/IMYHON (HOPMbI 3anMCKU MepektoYaTesIbHOM (DYHKLMN K COBEPLUEHHOW KOHBLIOHKTVBHOM
(hopme. Mpusegute npumMep 3MHEKTUBHOIO WCMOMb30BAHNUSA COBEPLUEHHON KOHbBIOHKTUBHOIA
HOpPMa/lbHOM  (DOPMbl  MpPeACTaBNeHUs  Mepek/oyaTesibHoM  yHKUMKM.  HadeptuTte
MPYHUMNNABHYIO 3IEKTPUYECKYHO CXeMY LiM(POBOro YCTPOMCTBA.

10 O6Lme NOHATUA O MUHUMU3ALMW NepekoYaTeIbHoM PYHKUMK. CKiemBaHe COCefHUX
cnaraeMblX. 3anuwinTe MepekoyaTeNbHY0 QYHKUMIO ABYX MEPeMEHHbIX W MPUMEHSS K Hei
orepaumio  CKNemBaHUs COCeQHWX crlaraemblX YMpoCcTUTe ee. HauvepTuTe MPUHUMMNUANIBHYHO
3NEKTPUYECKYHO CXEMY MO0 NepeKoyaTelbHON (yHKLMM L0 NPUMEHEHNS onepauuy 1 nocre.

11 O6wme MNOHATUA 0 MUHUMK3ALMW MepekoYaTeslbHoM  (DyHKUMKU.  MUHMMU3aUmS
nepeknoYaTe/lbHOM  (PYHKLMW  MOCPeACTBOM  Auarpammbl  Beiva-KapHo.  3anuwmTte
NepekntoYaTe/lbHY0 PYHKLMIO TpexX NepemMeHHbIX M NMPUMeHss K Hell onepaumio MAHUMU3aLUN
MoCpeACcTBOM Auarpammbl Beldya ynpoctute ee. HauepTute NPUHUMNUANIBHYIO 3NEKTPUYECKYHO
CXeMy M0 nepekoYaTesIbHOM (yHKLUM 40 NPYMEHEHUS OnepaLMmn 1 nocre.

12 O6wpe MNOHATUA O MUHUMM3ALUM NepekntoyaTeNibHOW  (hyHKUMKM.  MuUHMMM3aLWS
MOJTHOCTBIO OMpefeNieHHbIX MNepekstoyaTeNbHbIX (YHKLUMIA B COBEPLUEHHON KOHBIOHKTUBHOW
HOPMa/IbHOM (hopMe. 3anuLunTe nepekntoyaTe/ibHY0 PYHKLMIO TPeX NepeMeHHbIX U NPUMEHSAS K
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Hen onepauuio MUHMMM3aLMKM yNpocTute ee. HauvepTuTe MNPUHUMNUAIBHYIO 3N1EKTPUYECKYHO
CXeMy M0 nepek/oYaTesibHOM yHKUMM A0 NMPUMEHEHUS Onepauun 1 nocre.

13 O6wpe NOHATUA O MUHUMM3ALUM  NepekntoyaTeNibHOW  (DyHKUMKM.  MuHMMM3aLWS
nepekntoYvaTeIbHOM (YHKUUN asirebpanyeckmm npeobpasoBaHUEM. 3anuwuTe
MepekYaTe/IbHY0 (YHKLUMIO TPeX NepeMeHHbIX U NPUMEHSAS K Heil onepauuio MUHUMM3ALMK
yrnpocTuTte ee. HayepTuTe NPUHUMNUAIbHYIO 3/1EKTPUYECKYHO CXEMY MO Mepek/oYaTe/IbHOM
(hYHKLMW 1O NPUMEHEHMS OMepaLn 1 nocne.

14 O6wWwme MNOHATUA O MUHUMK3ALMW MepekoYaTeslbHoM  (DyHKUMKU.  MUHMMU3aUms
nepekYaTe/lbHOM  (DYHKUMM NOCPeACTBOM  (hakKy/bTaTuBa. 3anuinTe MepektoYvaTe/ibHyHo
(DYHKUMIO TPexX MepemMeHHbIX W MPUMEHSS K Heid onepauuio MUHMMU3ALMK YNPOCTUTE ee.
HauepTnTe NpUHUMNUAILHYIO 3N1EKTPUYECKYHO CXEMY MO MepeKoYvaTeslbHon (yHKUMK [0
NMPUMEHEHNS onepauun u nocre.

15 MNpobrematnka MPOEKTUPOBAHUA KOMOMHAUMOHHLIX CXem. [losicHUTe, Ha 4TO
Heob6XxoAMMO obpallaTb BHMMaHue Npu MPOeKTUPOBAHUM KOMOWHALMOHHbBIX LUPPOBbLIX CXEM.
PackpoliTe NOHATUE CMeLYHOLWMX TEPMUHOB: AMHAMUYECKMIA PUCK COO0S, CTATUYECKUIA PUCK C60S 1
«TOHKW». TlosicHATE 0NacHOCTb (DM3NYECKUX SBMEHWUIA  ONpefeNieHHbIX  BbILeonCaHHbIMU
TEPMMHAMK Ha Npumepax yHKLMOHNPOBAHWS LUPPOBLIX YCTPONCTB.

16 JewwdpaTopbl. [ainTe onpegeneHve gewndgparopy. Mpueeante Tabnunuy UCTUHHOCTM
fewmparopa. Haueptute NPUHUMNUAIBHYIO 3EKTPUYECKYHD CXeMy Ha 6a3e OCHOBHbIX
NOTUYECKUX  (DYHKUWIA  peanun3ytowlyo  (yHKUMO  dewmndpatopa.  M3o6pa3nte  yCNoBHOe
rpajguyeckoe 0603HaYeHMe W packporiTe CyTb 0003HayYeHWid. HapalimBaHue paspsLHOCTM
Jelwmpparopa. M1306pasnte NPUHLMNUAIBHYIO 3/1EKTPUYECKYHO CXEMY.

17 MNpeobpasoBain Kogos. [lainTe onpedeneHne npeobpasosaTentd Kopos. [Mpuseante
Tabnuyy  WUCTMHHOCTM  Ana  npeobpasoBaTens  KOA4OB.  Haueptute  MpUHUMMMANBHYHO
ANEKTPUYECKYHO CXEMY Ha MNPOCTEALNX LMPPOBLIX 3MEMEHTaX Peann3ytowwyto  (YHKLUMIO
npeobpasosatens KofoB. M306pasnTe YCnoBHOe rpauyeckoe 0603HaYeHMe M PackKpounTe CyTb
0603Ha4YeHUIA.

18 Lndpatopsl. daiiTe onpegeneHun wudgpatopy. Mpusegute Tabnuly UCTUHHOCTU A/1s
fewmgparopa. Haueptute NpUHLMNUIBHYIO 3N1EKTPUYECKYIO CXEMY HA MPOCTEALLNX LMGPOBLIX
aNeMeHTax peanu3yrollyto GyHKUMIO dewmndpatopa. M306pasute yCcnoBHOE rpaduyeckoe
0603HaYeHne 1 pacKpoKiTe CyTb 0603HAUYEHNIA.

19 MynbTunnekcopbl. [ainte onpegeneHve  MynbTunnekcopy. [Mpusegute  Tabnuyy
WCTUHHOCTK,  OMUCLIBAIOLWLYKD  paboTy  My/nbTUMJEKcopa. HayepTute  NPUHLMNUATIBHYIO
3NIEKTPUYECKYHO CXeMY Ha [MPOCTEMWMX UWUDPOBLIX 3MIEMEHTaX pPean3yIoLWy0  (YHKLMIO
MynbTUNAeKcopa. W3o6pasnte ycnoBHOe rpaduyeckoe 00603HaYeHWe W PackpomnTe CyTb
0603HaYeHWNIA.

20 demynbTunnekcopbl. [avite onpeaeneHne AemynbTunnekcopy. lMpueegute Tabnuuy
WCTUHHOCTK, OMMUCLIBAIOLLYKD paboTy AeMynbTuniekcopa. HayepTute NpUHLMNUATIBHYO
ANEKTPUYECKYHO CXEMY Ha MNPOCTEALMX LMPPOBLIX 3MEMEHTaX Peann3ytowyto  (HYHKLUMIO
AemMynbTUnAekcopa. W3obpasnte yYcnoBHOE rpaguueckoe 00603HAYEHWE U PacKponTe CyTb
0603HaYeHNIA.

21 Cxembl cpaBHeHUs. [aiiTe onpefdeneHne cxeme cpasHeHusi. [Mpusegute Tabnuuy
WCTUHHOCTK, OMNUCBIBAIOLLYI0O pPaboTy CXembl CpaBHEHWA. HauepTuTe NPUHLMNUAIBHYIO
3NIEKTPUYECKYHO CXEMY Ha MPOCTEMLLMX LMPPOBLIX 3N1EMEHTAX Pean3yioWy0 (PYHKLUMIO CXEMbI
CpaBHeHUS. N306pa3nTe YCI0BHOE rpagnyeckoe 0603HaUYeHNe 1 pacKporTe CyTb 0603HAUEHNIA.

22 OCHOBHble XapaKTepuUCTUKM W napameTpbl LIMGPaTOPOB, JeLnppPaTopoB M CXem
CpaBHeHWs. [lepeuncnute W packponTe napamMeTpbl OMUCAHHBIX LUMPOBLIX  3/1EMEHTOB.
MoscHUTE, KaK B/IMAIOT OTMeYeHHble napaMeTpbl Ha paboTy aBMaLMOHHOIO PagMo3/IeKTPOHHOIO
060py0BaHMs, B COCTaB KOTOPOr0 BXOAAT NEPEYUNC/IEHHbIE 3/IEMEHTDI.

23 Linthposble komnapaTtopsbl. [JainTe onpefeneHue uugpoBoMy KomnapaTopy. MNpuseaute
Tabnuyy WCTMHHOCTW, OMWCbIBAKOWYO paboTy UMPPOBOro Komnaparopa. Haueptute
MPUHLUNMANBHYIO 3MIEKTPUYECKYIO CXEMY Ha NPOCTEMLIMNX LUMPPOBbIX 3/IEMEHTaX pPeasim3ytoLLyro
(hYHKUMIO UMPpoBOro Komnapatopa. W306pa3uTe YCNoBHOe rpagmyeckoe 00603HaveHWe W
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pacKpowiTe CyTb 0603HAYEHWIA.

24 CxeMbl KOHTpons. [aiiTe onpeaeneHne cxeme KOHTpons. [lpueeante Tabnuuy
WCTUHHOCTK, OMWCbIBAIOLLYID paboTy CXeMbl KOHTpons. HaueptuTe NpPUHLMNUATIBHYIO
3NIEKTPUYECKYHO CXEMY Ha MPOCTEMLLMX LMPPOBbIX 3N1EMEHTAX Pea/in3yIoLLY0 (DYHKLMIO CXEMbI
KOHTPO.S. N306pa3nTe yCNoBHOE rpadmryeckoe 0603Ha4eHVEe 1 pacKpoinTe CyTb 0603HAYEHNIA.

25 Cymmatopbl.  [lailTe  onpefeneHne  cymmatopy. [lpuBeante  Knaccuukaumio
CYMMaTopoB. 3anunTe aHaIMTMYECKOe BbIPKEHMWS, OMUCLIBAKOLLEe (PYHKLIMOHMPOBaHWE
oflHOpa3psAfHOro cymmaropa. HayepTuTe MPUHUMNWANILHYIO 3/IEKTPUYECKYD CXeMy Ha
MPOCTEALIMX LMPPOBLIX 3EMEHTAX PeaM3ytoLlyo (YHKLUMIO O4HOPa3psSAHOro cymMmaropa.
306pa3nTe ycnoBHOe rpamyeckoe 0603HaYeHMe MMKPOCXEMbl CyMmartopa W packpounTe CyTb
0603Ha4YeHUIA.

26 Cymmatopbl. Mcnonb3ys Cxemy 3/MeKTPUYECKY MPUHUUNUANLHYK — cyMMaTopa
napasinenbHblX OrnepaHAoB € MapasiienbHbIM MEPEeHOCOM OMULLNTE HasHayeHWe 3/1eMeHTOB,
3anuwInTe nepekstoyaTeNibHYH0 (YHKLUMIO M pacKponTe NpuHUMNn paboTbl. OnuwinTe NPUHLUMN
paboTbl HaKanMBaroLLEro Cymmaropa.

27 Apn(hMeTMKO-N0rnYeckne ycTpoictea. [aiTe onpefeneHve M MOACHUTE HasHayeHue
apuUMMETMKO-NOrMYECKOro  ycTpolicTea. [MpuBegnTe U ONUWINTE  MEPeYeHb  Onepauii
BbINOHAEMbIX apUMETUKO-I0rMYECKUM  YCTPOMCTBOM. K306pa3nte YCNOBHOE rpafuyeckoe
0603HayeHne  apuMETMKO-/IOrTMYECKOro  YCTpoicTBa.  Haueptute  NpuHUMNMANIbHYHO
3NIEKTPUYECKYHO CXEMY, MCMOMb3YEMYIO ANS HapalyBaHUA apuUgMETUKO-N0MMYECKUX YCTPONCTB
npwn nocnefoBaTeNbHbIX U NapanenbHbIX NepeHocax.

28 MaTpuyHble YMHOXUTENN. LICNONb3ya CXeMy 3MEKTPUYECKYIO CTPYKTYPHYHO OMNULLIUTE
NpUHLMN paboThbl MHOXXWTE/IbHO-CYMMUPYIOLLLEr0 6noka. OnvwuTe MpUHLMN
(PYHKUMOHNPOBaHWA MOAN(ULIMPOBAHHOIO afiroputMa byTa.

29 Tpurrepbl. [avite onpepeneHne Tpurrepy. lMpuBeaute KnaccuuKauuio TPUITEPOB.
3anuwmnte Tabnuubl ICTUHHOCTY AJ19 OCHOBHbIX TUMOB TPUITEPOB. HauepTuTe NPUHUMNNANIbHYHO
ANEKTPUYECKYHO CXEMY, MOCTPOEHHYIO Ha NPOCTENLUMX /IOTMYECKUX 3/IEMEHTaX pPeasm3yHoLLyto
(hYHKUMIO  KaXOoro Tuna TpurrepoB. W3obpasuTe YC/oBHOe rpauyeckoe 0603HaYeHue
TPUITEPOB N PacKpoWiTe CyTb 0603HAYEHNIA.

30 TakTMpoBaHme 1 CUHXPOHU3aUKMs. MprBeanTe Knaccuprkaumio npobieM TakTMpoBaHUA
W MeTOLOB WX pelleHus. [lapamMeTpbl TakKTOBbIX WMMYNbCOB. OLHOMA3HOE W [ABYyX(asHoe
TaKTUpoBaHue. [JOCTOMHCTBA U HEAOCTaTKM O4HOMA3HOI0 U ABYX(A3HOro TaKTMPOBaHUS.

31 TakTupoBaHMe W CUHXPOHM3aumMsi. Bnoku (ha3oBoil aBTOMOACTPOKM Phase Locked
Loops. cnonb3ya o6uyto CTpyKTypy 6/10Ka (pa3oBorv aBTONOACTPONKM ONULINTE MPUHLMMN €ro
(hyHKUMOHMpPOBaHWS. MNepeuncanTe LOCTOMHCTBA U HeJocTaTKu 610Ka (ha30BOM aBTONOACTPONKM.

32 TakTpOBaHWe W CUHXPOHM3aUWs. BoKM aBTOMOACTPOMKM  3aflePXKKN  TaKTOBbIX
MMNYNbCOB. Mcnonb3ys 06Lyt0 CTPYKTYpy 6710Ka aBTOMOACTPOMKM 3afePXXKM  TaKTOBbIX
MMMYNbCOB  ONULLUTE MPUHLMN  ero (YyHKUMOHUPOBaHWA. [lepeuncnute [OCTOMHCTBA U
HefoCTaTKM 6/10Ka aBTONOACTPOMKMN A/INTENIbHOCTH.

33 BBOZ BHELUHMX CUTHAIOB B CUHXPOHHbIE YCTPOMCTBA. Knaccuukaums CUHXPOHHbIX
curHanoB.  CUMHXpPOHM3ATOPbl  ME30XOpHbIX  CUrHasioB.  [lepeuncnnte  pasHOBUAHOCTU
CUHXPOHN3ATOPOB MEe30XOPHbIX CUTHA0B. HauepTUTe CXEMY 3NEKTPUYECKYHO NPUHLUNUAIbHYIO
A9 OQHOr0 M3 NepeyvnC/IeHHbIX CUHXPOHU3ATOPOB, ONULLNTE HasHaYeHVe 3/1eMEHTOB U NPUHLMN
paboTbl. YKaXuUTe JOCTOMHCTBA N HELOCTaTKM ONUCAHHON CXEMBbI.

34 [1BoMYHble cyeTumKkun. [aiiTe onpegeneHne ABOMYHOMY CUHETUMKY. 3anuiumTe Tabnuubl
WCTUHHOCTU [N OCHOBHbLIX TWMOB [BOWYHbLIX CYETUYMKOB. HauyepTute NPUHUUNNANILHYIO
ANEKTPUYECKYHO CXEMY, MOCTPOEHHYKO Ha NPOCTENLUMX IOTMYECKUX 3/IEMEHTaxX pPeasm3yroLLyto
(hYHKUMIO [BOMYHOIO cyeTumKa. 306pasnTe ycnoBHOe rpamyeckoe 0603Ha4YeHNe TPUITepoB U
pacKpowTe CyTb 0603HAYEHNIA.

35 PerucTpbl 1 pernctpoBble (ainbl. Knaccumkaumsa pernctpos. CasuratoLme pernctpbl.
HayepTte CXemy 3NeKTPUYECKYH0 MPUHLMUNUAIBHYKO CABWUTAlOLLEro peructpa, OnuwimTe
HasHaYyeHWe 3/1EMEHTOB W MPUHUMN paboTbl. [pvBeanMTe OCHOBHble 3KCMyaTalMOHHO-
TEXHUYECKME XapaKTepUCTUKM  CABUTaloWmMX pPerucTpos. [lepeuncnute [OCTOMHCTBA W
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HefOoCTaTKMN CABUTAKOLLIMX PErUCTPOB.

36 Pernctpbl ¥ peructposble (hainbl. Knaccumkaums permctpoB. YHMBepCaibHble
perncTpbl. cnonb3ysa Cxemy 3M1eKTPUYECKYHO MPUHLUMNUAIBHYIO YHWBEPCATbHOIO Perncrpa,
OMULLMTE Ha3HaYeHWe 3/1IEMEHTOB M NPUHLMN PaboTsl. MNpuBeaMTe OCHOBHbIE 3KCM/yaTalMOHHO-
TEXHUYECKME XapaKTEPUCTVKM CABUTaloLMX PerucTpoB. HayepTuTte YC/OBHOe rpafnyeckoe
0603Ha4yeHNe yHMBepcasibHOro  peructpa. [llepeuncnnte  [QOCTOMHCTBA W HEAOCTaTKM
YHVBEpCa/IbHbIX PErncTpoB.

37 3anomuHatowme ycTpoiicTea. OnuwiMTe HasHayeHMe 3anoMUHAKOLLMX  YCTPOWCTB.
MpuBegmnTe Knaccupmkaumio 3anoMMHaloWmMX  YCTPOMCTB. PackpoviTe MPUHLMN
(PYHKUMOHNPOBaHUA KaXKAOro M3 MNpUBEAEHHbIX TWMOB. [lepeyncnute M MOACHUTE OCHOBHbIE
3KCnyaTauMOHHO-TEXHUYECKME XapaKTePUCTUKM 3aNOMUHAIOLLMX YCTPOCTB.

38 3anomuHatowme yctpoiictea. dnew-namsate (flash memory). Packpoite npuHUMN
(hyHKuMoHMpoBaHua Flash memory. Mepeuncnnte M NOACHUTE OCHOBHblE 3KCMJyaTauMOHHO-
TeXHUYeCKMe xapaktepucTnkm Flash memory. YKaxuTe [LOCTOMHCTBA M HefoctaTkm Flash
memory.

39 3anoMumHalolmMe  YCTpoicTBa.  [MHamMmMyeckume  3anoMMHalOWmMe  YCTPOMCTBa
MOBbILUEHHOr0 6bICTPOAENCTBMS. PackpoiiTe NPUHLUMN (YHKUMOHUPOBaHMS. [epeuncinTe u
MOSACHNTE OCHOBHbIE 3KCM/TyaTaUMOHHO-TEXHNYECKME XapaKTEPUCTUKN U YKXKUTE LOCTOMHCTBA U1
HefoCTaTKM.

10.3.2 Bonipocel (3agaun) ans 3aveta / gndgepeHUMpoBaHHOro 3ayeta

Tabnuua 16 — Bornipocol (3agayun) ans 3aveta / gnddepeHUmpoBaHHOro 3ayeta

MepeyeHb BONPOCOB (3afa4) And 3adveTa / AgndhepeHUMpoBaHHOMo 3a4eTa

He npeaycMOTpeHbl

Pe3ynbTaT MPOMEXYTOYHON aTTecTaumn 3a 7 CeMecTp BbICTaB/sSiETCA MO pe3y/bTaTam
3alMThl KYpCoBOIi paboThl

10.3.3 TeMbl ¥ 3adaHue AN BbINOMHEHUA KYPCOBOM PaboTbl / BbINONHEHUS KYPCOBOrO
npoekTa

1 YCTpoCTBO 0TO6paXKeHNs MHopMaLmMm 60pTOBOIN pagnmocTaHLuN.

2 YCTpOWCTBO BblAeNeHUs WHGPOPMALMM O BbICOTE M3 OTBETHOrO CUTHaNa CUCTEMbI
BTOPUYHOM pafnonokaumm Ha 6ase NporpammmpyeMbIX TIOMMYECKUX CXEM.

3 YCTpONCTBO BblfeNeHMs MH(OpPMaLMM O WAEHTU(PUKALMOHHOM HOMEpPe BO3A4YLUHOMO
cyfHa Ha 6ase nporpammupyemoro PIC MUKPOKPOHTpO/Iepa.

4 YCTPOICTBO BbIYMC/EHUS PA3HOCTU 3HAYEHWI KOJOB B ABYX NOC/eLOBaTe/IbHbIX TaKTax
Ha 6a3e NporpamMMMpPyeMbIX TIOTMYECKUX CXEM.

5 HakannvBatlowuii  cymmaTtop, MNOCTPOEHHbIA  Ha  6a3e  MpoOrpamMupyemoro
MUKPOKOHTpONepa gupmel Intel.

6 YCTpOWCTBO ANA BbIYMCIEHNA IKCTPEMA/IbHOTO 3HAYEHWSI BXOLHOIO KOAa, MOCTPOEHHOe
Ha 6a3e NporpamMMmpPyeMbIX TIOFMYECKUX CXEM.

7 YCTpOICTBO (hOPMMPOBAHWSA MMMYNLCOB C AUTENbHOCTLIO, 334aBaeMol YrpaBistoLum
KOA0M, NOCTPOEHHOe Ha 6a3e nporpammupyemoro PIC MUKPOKOHTPOepa.

8 [JenuTenb 4acToTbl BXOAHOI0 CUTHaNa, Ha BeIMUMHY, 3aaBaeMyto YnpasasatoLLmMM KOLOM,
MOCTPOEHHbIM Ha 6a3e NPOrpaMMUPyeMbIX TOrUYECKUX CXEM.

9 YCTpOWcTBO, (hOpMUPYHOLLEE eOUHWYHBIA UMNYbC Yepe3 MPOMEXYTKM BPEMEHM,
3a/laBaemMbIM/  YNpaBsAOWMM  KOAOM,  MOCTPOeHHOe Ha  6ase  nporpammupyemoro
MUKPOKOHTpOnepa gupmsl Intel.

10 YcTpoicTBO  (POPMMPOBaHMS  YMNpaBNsAOLWEro  Kofa, MOCTPoeHHOoe Ha  6ase
MPOrpamMmpyemMoin 10rM4ecKo MHTEerpasibHOW CXeMbl.

11 YcTtpoictBo npeobpa3oBaHUs HabMpaemoro Koga CaMOfeTHOrO OTBETUYMKA C OMpOCOM
BCEX K/aBuLL.
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12 LUwndpoBoe YCTPOMCTBO OTOOPaXeHWs yrna MOBOPOTa  aHTEHHOM  CUMCTEMbI
paamnonoKaLUMoHHONM CTaHUMen HabntoaeHNs 3a BO3AYLLHOW 06CTaHOBKOW.

13 LincpoBoe YCTPONCTBO KOAMPOBaHWS CMYXeOHOW MHopmauun Ans ee nepegayn Mo
OTKPbITbIM KaHasiam CBSi3K.

14 LncpoBoe YCTPOMncTBo (hOPMMPOBaHNSA CUTHaNa C LUMPOTHO-UMMYNbCHOW MOAYNsLMeN
ANsi yNpaBNeHns aHaoroBbIX YCTPOIACTB.

10.3.4 Bonpocbl A9 NPOBeAeHUS MNPOMEXYTOYHOW aTTecTaumMm npu  TeCTUPOBaHWM
(tabnmua 17)

Tabnumua 17 — MprMepHbIA NepeyeHb BONPOCOB AJ19 TECTOB

MprMepHbI NepeyeHb BOMPOCOB /151 TECTOB

He npeaycmoTpeHo

10.3.5 KOHTpO/bHbIE 1 NpaKTUYecKme 3adaqv / 3agaHms no gucuunnamue (tabnuua 18)

Tabnuua 18 — MprMepHbIii NepedeHb KOHTPO/bHBIX 1 NPAKTUYECKMX 3aad / 3afaHuii

MprMepHBbIii NepeyeHb KOHTPO/bHBIX U NPaKTUYECKMX 3aaaY / 3afaHuii

He npeaycmoTpeHo

10.3.6 MeToguyeckne Matepuasbl, OMpegenstowme npoueaypbl OLUEHUBAHWS 3HaHWN,
YMEHWIA, HaBbIKOB W / WK OMblTa [eATeNbHOCTW, XapaKTepu3yrowmx aTansl (opMUpoBaHuMA
KOMMeTeHUMn, cogepxatrcs B [lonokeHusx «O TeKylleM KOHTPO/e YCMeBaeMocTu U
MPOMEXYTOUHOW aTTecTaumm CcTygeHToB YA, obyvarowmxcs no nporpaMMam BbICLLErO
obpazoBaHus» U «O MOAYNbHO-PENTUHIOBOM CUCTEME OLEHKM KayectTBa Y4eOGHOM paboTbl
CTyneHToB B ' YAIl».

11 MeToanyeckmne yKasaHus ansa 00yyaroLLmnxcsa no 0CBOEHNIO AUCLUMINHDI

OCHOBHbIMU LeNAMW U3YUYEHUS AUCLMININHBI ABMISETCS: CUCTEMATM3aLMUA 3HAHWIA CTYAEHTOB
B 06/aCTM  UMMPOBbIX U MUKPOMPOLLECCOPHbIX  33/IEMEHTOB;  MPUBUTUA  CTYAeHTam
CUCTEMATUYECKMX 3HAHWIN N NPaKTUYECKMX HaBbIKOB B 061aCTV TEOPETUYECKNX OCHOB LM(hPOBOIA
CXEMOTEXHUKM, a TakxKe B 06/1aCTV MUKPOMPOLLECCOPHbIX YCTPOMCTB.

MeToamnuyeckune ykasaHusi Ans 00y4atowmxcs no NPoxXoXaeHno nabopaTopHbIX paboT (eciun
NpeayCcMOTPEHO Y4ebHbIM NIaHOM MO AaHHOM ANCLMNINHE)

B xofe BbINOMHEHNS nabopaTopHbIX PaboT 06YyYatoLLMIACA AOMKEH YrNyOouUTb U 3aKPenuThb
3HaHWA, NPaKTUYeCKMe HaBbIKW, OBNafleTb COBPEMEHHON METOAMKOMN 1 TEXHUKOIN 3KCrepMMeHTa B
COOTBETCTBMM C  KBA/IM(IMKALMOHHON  XapakTepuCTUKOA  obydatowlerocs.  BbinosHeHue
NnabopaTopHbIX paboT COCTOUT M3 IKCMEPUMEHTAIbHO-NPAKTUYECKON, pacyeTHO-aHa/IMTUYECKOW
4acTei 1 KOHTPO/bHbLIX MEPOMNPUATHIA.

BbinonHeHne NnabopaTopHbIX paboT obyyatowmmes SABASETCS HEOTHEM/IEMOM YaCTbiO
N3YYeHNs AWCUWMNWHbLI, OMpeaensieMor y4yebHbIM MNNaHOM, M OTHOCMTCA K CpefcTBam,
obecreymBatoLLM pPeLLeHne CneayroLLMX OCHOBHbIX 3aaay y 00y4atoLerocs:

nprobpeTeHre HaBbIKOB MCCNeL0BaHNA MPOLECCOB, ABMEHWUIA UM OOBLEKTOB, U3y4YaeMblX B
pamkax [aHHOWN AUCUMMNHGI;

3aKperieHune, pa3BuTre 1 AeTan3auns TEOPeTUUECKNX 3HAHWI, NONYYEHHbIX Ha NEKLUSX;

noJsiy4yeHne HOBOWM MH(opMaLmn No N3y4aemoin AUCLUMNNHE,;

NPUOGPETEHNE HaBbIKOB CaMOCTOATENbHOM pPaboTbl C N1ab0pPaTOpHbIM 060PYAOBAHMEM U
npuéopamu.
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3agaHue n TpeboBaHMS K MPOBEAEHMIO NabopaTopPHbIX paboT

3agaHve Ana BbINOMHEHMS NabopaTOpPHON pPaboTbl BbIAAETCA HEMOCPEACTBEHHO Mepeq,
npoBeAeHneM nabopaTopHoli paboThl.

CTpyKTypa 1 hopma o0THeTa 0 labopaTopHOI paboTe

CTpyKTypa 0oT4eTa 0 labopaTopHOl paboTe u npasuna ero oopmnaeHus. Mo pesynbTatam
BbINOMIHEHNA NabopaToOpHO paboTbl CTyAeHTaMU OGopMAseTcs OT4yeT, opma KOTOpOoro
yTBepXKaaeTcs Kadeapoi. MNpumep ohopmneHns oTyeTa O N1abopaToOpHONW paboTe BbICTaBMSETCS
Ha KaledpaibHOM CTeHfAe WM B JIOKabHOW ceTn Kadefpbl. B obuwem cnyydae oT4yeT 0O
nabopaTopHO paboTe A0MKEH CoepXKaTb CreayoLme pasaensb:

— Lenb nabopaTopHoOil paboThl;

— UCNO/Mb3yeMble CPeACTBa;

— OCHOBHble TEPMUHbI 1 ONpeaeneHuns:;

— onucaHuve 3adaHMa (NOCTaHOBKa 3adad, MOANeXawmx BbINOMHEHUO B npouecce
NabopaTopHO PaboTbl, OCYLLECTBASEMAs CTYAEHTOM);

— OnMcaHne OCHOBHOM YacTK (KpaTKas XapaKTepuCTMKa 06beKTa UCCnefoBaHUs; MeToamKa
WK nporpaMMa nabopaTopHON paboThl; pe3ynbTaTbl PacyeToB, MpPeACTaBNEHHbIE B (hopme
Tabnuy, rpankKos, guarpamm 1 T.4.);

— BbiBOAbl (aHa/M3 M UHTepnpeTauus pesynbTaToB, MOSYYEHHbIX MPU  BbIMOSIHEHWUN
nabopaTopHOi paboTbl B BUAE KPaTKMX, HO MPUHLMMMANBHO HEOOXOAMMbIX [0Ka3aTe/lbCTB,
060CHOBaHWI, pa3bsCHEHWIA, COrNacoBaHHbIX C LIENAMMU 1 TeMOV nabopaTopHON paboThl).

Mprem 3aWnTbl OTYETOB O /1aGOPATOPHbIX paboTax. 3aliMTa OTYETOB O /1a60PATOPHbIX
paboTax fBNSETCA OfAHOM W3 (DOPM TEKYLEro KOHTPONS YCMEeBaeMOCTW CTYAEeHTOB. [lpuem
3alMTbl OTYETOB O /labopaTOpHbIX paboTax OCYLIECTBASETCS NpenojasaTenieM, BeayLUMM
nabopaTopHbIA NpakTukyMm. lMpouefypa npvema OTYETOB O NabopaTopHbIX paboTax BK/OYaeT
MPOBEPKMU:

— COOTBETCTBUSA OhOpPMJIEHNS NPeLbAB/ISEMbIM TPEO0OBaHUAM;

— 3HaHWIA CTYAEHTOM OCHOBHbIX MOHATWIA, ONpPeAeneHnini N TeoPeTUYECKUX MOJIOXKEHWN,
NPUMEHAEMbIX MPY BbINOMHEHUM NabopaTOPHbIX PaboT;

— 3HaHWIA CTYAEHTOM METOAMKM BbINONHEHWS NabopaTOpHOI paboThl;

— YMEHWI CTYAEHTOM 06BACHWUTL NONYYEHHbIE Pe3yNbTaThl;

— CTeneHn CamoCTOATENIbHOCTU BbIMO/IHEHMS TabOPaTOPHOIN PaboThl.

Mpriem 3aWMTbl OTYETOB O S1a60PATOPHbIX paboTax PEKOMEHAYETCA OCYLLECTBAATL B paMKax
COOTBETCTBYHOLLEN NabopaTOPHON paboThbl.

3awwmTa nabopaTopHbIX paboT NpeanonaraeT NPoBeAeHNe CAMOOLIEHKN 1 BHYTPUIPYNOBOiA
OLLeHKWN, KPUTUYECKOro aHasm3a WCMoMb3yeMbIX A1 OLEHKU MeToAoB. Takke CTyAeHTbI
OLleHMBalOT pa3paboTaHHyo NporpaMMy AUCUMMAVHBLI U (DOPMUPYIOT CBOW NPEASIOXEHUNIO M0 ee
COBEPLUEHCTBOBaHWIO

TpeboBaHMs K 0(hOPMNIEHNIO 0TYeTa 0 1abopaTopHOI paboTe

Mo KaXaoi BbIMOMHEHHOW paboTe CTYAEeHT O(OpPMASET OTYET Ha CTaHAAPTHbIX NMCTax
(hopmata A4 ¢ 0643aTeNlbHbIM MPYMEHEHNEM NEPCOHaNbHOI0 KommnbtoTepa. CofepXxaHue oTyeTa
NPUBEAEHO B KOHLIE KaXK0i NabopaToOpHON paboThl.

Mpn ohopmieHMM OTYeTa C UCMONb30BaHMEM nporpammbl Microsoft Word pasmep TekcTa,
o(hopM/IEHNE 3ar0/I0BKOB, MEXCTPOUHbIX WHTEPBAIOB M T.[. HE0OXOAMMO OCYLLECTB/ATL B
COOTBETCTBUK C Tabnuuein 19.
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No HanmeHoBaHWe MapameTp No HanmeHoBaHWe MapameTp
n/n anemeHTa bl n/n aflemeHTa bl
Times o
LWpwndT 3 OCHOBHOM TeKCT
pycp New Roman
1 3aronoBoK pasfena 31 Pa3mep 14
Wwpudra
1.1 Ab3aLHbIN 15 - 17
Hosas cTpaHuua Ja 3.2 H
oTCTYN cm
16,
1.2 Pa3mep wpnugra o 3.3 BbipaBHUBaHWe o
MOMY>KVPHBIN LIMpUHe
13 Ab3auHbIN 15 - 17 34 MexcTpoyHoe 15
| oTCTyn CM ' paccTosiHme CTPOKM
14 WHTepBan nepeg, onr 3.5 sanper HeTt
BMCAYMX CTPOK
15 WHTepBan nocne 20 nT 4 Mognucuy K pucyHkam
1.6 BblpaBHMBaHue o 4.1 Pasiiep 14
LeHTpy Wwpudra
MexcTpoyHoe 15
1.7 4.2 BblpaBHMBaHMe no LeHTpy
paccTosHue CTPOKMU
2 3aronoBoK nogpasaena 5 HyMepaumsa cTpaHuy,
2.1 Hosas cTpaHuua Het 5.1 Bug npocToi
14, CHM3Y, MO
2.2 Pasmep wpndra o 5.2 PacnonoxeHue y
NONYXXUPHbIN LeHTpy
53 Ab3auHbIN 15 - 17 5.3 Pasmep 1
oTCTYN cMm Wwpudra
H =
24 WHTepBan nepes 12 ot 5.4 WHHIY 2 CM
KONOHTUTYN
2.5 WHTepBan nocne 8nr 6 MapameTpbl LOKYMEHTa
2.6 BbipaBHMBaHuMe cnesa 6.1 BepxHee " 2CM
H>KHee none
MexcTpoyHoe 15 TNesoe " 3nlcm
2.7 | paccTosiHue 6.2 COOTBETCTBEHH
CTPOKM npasoe none o

TeKCT [OKyMeHTa CnedyeT pacrionaraTb C OAHOW CTOPOHbI fMcTa. JIMCT cumMTaeTcs

3arosIHEHHbIM, eC/N PACMONIOXKEHHbI Ha HEM TEKCT, PUCYHOK UK CXema 3aHUMaeT 2/3 pabouero
nonsi JOKyMeHTa. BnoXXeHus B AOKYMEHT MyCTbIX NIUCTOB HE AoMycKaetcs. JIMCTbl FOTOBOVA
paboThl CLUMBAKOTCA MO BCE ANMHE MO NIEBOMY Kpal AOKyMeHTa. B cryyae Mcrofnb3oBaHus B
[OKYMEHTE JIUCTOB C a/lbOOMHBLIM PACMOOXEHNEM TEKCTa SIMCTbl MOALIMBAOTCH B [AOKYMEHT
CTOPOHOI, C KOTOPOIi PacnofioXKeH 3arofioBoK. CKpenseHne [OoKyMeHTa C OfHOro Yyrna
KaHLLeNIPCKOM CKPEMKO MM CKPenkoii CKOPOCLUMBATENs, a Takke MpeAcTaBfeHue paboTbl B
BU/le BMIOXKEHUS NIMCTOB B NMONMITUNIEHOBBIN (haiin He fonycKaeTcs.

HGO6XO,£I,VIMO NOAYEPKHYTb 3HAYMMOCTb AaHHOrNo 3Tarfa, TaK KaK B OTYETE OTPaKaAETCA

MOSHOTA M Ka4yecTBO MPOBEAEHHOr0 MCCNEAOBaHMSA, a TakkKe YMeHMe CTyAeHTa 0606LWatb u
AenaTb BbIBOAbI, YETKO ¥ FPaMOTHO OTYMTbIBATLCS O NPOAeNaHHOW paboTe. Bce nepeuncrieHHble
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aNemMeHTbl  0bGecrneumBaloT  (HOPMMPOBaHME Yy  Oyayuwlero  crneynanucra  Heob6XoauMbIX
KOMMNETEHUMA.

B uensax aKoOHOMUKM y4ebHOro BpeMeHW OTHET PEKOMEHAYETCH BbIMO/IHATL OAHOBPEMEHHO C
npoBefeHNeM UCCNeL0BaHUM.

O606LeHs 1 BbIBOAbI MO KaXAOMY MYHKTY 3afaHus (nporpammbl paboTbl) cregyeT
3anuncbiBaTb Cpasy >Xe Moc/ie MoJlyYeHHOro rpafuika, XapakTepucTuKKU, OCLMNorpaMMbl Un
Tabnuupl.

Mpy HanucaHWM BbIBOAOB CriefyeT BO3AEPXMBATLCH OT OOBLACHEHWUIA, HabMOAEMbIX WK
npomcxogawmx npoweccos. B BbiBOAe HE0O6X0AMMO akueHTMpoBaTb BHUMaHue TOJIbKO Ha
pe3ynbTarte IKCNepUMEHTa/IbHOIO UCCNEA0BaHNS.

KonnektueHble (bpuragHble) OTYeTbl HE fonycKarTcd. Kaxkabld CTyAeHT opopMsieT CBOM
OTYET U OTYUTLIBAETCSA 3 HET0 MHAMBUAYA/IBHO.

3awmta nabopaTopHO paboTbl opraHM3yetca B (hopme WHAMBWUAYaNnbHOW 6Gecefbl
COAEPXKUT B Cebe:

— NPOBEPKY 0TYeTa Ha COOTBeTCTBMNE TpeboBaHMsM TOCT n ECKA,;

— OTBETbI Ha BOMPOCHI N0 NOPAAKY BbINOMHEHWS 1abopaTOPHO paboThl;

— OTBETbl Ha BOMPOCbI MO MPUHUUMY PaboTbl 3NEKTPUYECKUX MPUHLMMNIBHBIX CXEM,
NPes/IoKeHHbIX CTYAEHTY ANA UCCNe0BaHNS;

— OTBETbl Ha KOHTPOJ/IbHbIE BOMPOCHI, MPUBELEHHbIE B KOHLE KaX4ol nabopaTopHOit
paboTbl.

MepeyeHb BONPOCOB, Npe/iaraeMbIX 15 0TBETA CTYAEHTY ONpefenifeTcd MHAMBUAYaIbHO U
3aBMCUT OT YCMeBaeMoCTU CTyJeHTa B paMKaxX U3y4aeMoi TeMbl.

B cnyyae ecnm B npouecce  UHAMBMAYaNbHOW  6ecefbl  CTyAeHTOM  OygeT
NMPOAEMOHCTPUPOBAHO MOJIHOE HEMOHUMaHUe Liefieid, METOANK U CYTW UCCNef0BaHNS eMy MOXET
ObITb NPEANIOXKEHO NPOBEAEHNE 3KCMEPUMEHTA MO TeMe N1abopaTopHOM paboTbl, HO C APYrUMU
Haya/IbHbIMUN YC/TOBUSMWA.

Mocne 3awuTbl nabopaTtopHOi paboTbl OTYET Y CTyfAeHTa 3abmpaeTcs, U XpaHUTbCA Ha
Kadeape L0 NPOBeAEHNSA 3K3aMeHa.

MeToan4yecKMe YyKaszaHuUa A1 006yyaloWmMxca Mo MPOXOXAEHUH  KypCOBOIro
npoeKTnUpoBaHnA/ paboThbl

KypcoBoii npoekT/ paboTa NPOBOAMTCA C Le/bio (hOPMUPOBaHUSA Y 06YyYatoLLMXCa OnbITa
KOMM/IEKCHOIO peLLeHNs KOHKPETHbIX 3afa4 NPO(eccMoHabHOM AeATeIbHOCTU.

KypcoBoli npoekT/ paboTa N03BONSET 00yYatOLLEMYCS:

— CWUCTeMaTu3MpoBaTb W 3aKpPenuTb  MOMYYEHHble  TEOPETMYECKUE  3HaHus  W”
MPakTUYecKMe YMeHUs Mo MNPOeCCUOHAIbHBIM - YYeOHbIM  AMCUMNAMHAM U MOAYNsSM B
COOTBETCTBMU C TPebOBaHNAMM K YPOBHIO MOArOTOBKM, YCTAHOB/IEHHbIMM MPOrpamMmmMoit y4e6Ho
OUCUMNUHBI,  MPOrpammolri  MOArOTOBKWM  Cheuuasucta  COOTBETCTBYIOLLErO  YPOBHS,
KBa/IMhmKaLmu;

— NPUMEHUTb MOMYYEHHbIE 3HAaHUA, YMEHUS W MPaKTUYECKU/A ONbIT NPU peLLeHnn
KOMMJIEKCHbIX 33ay, B COOTBETCTBMM C OCHOBHbIMW BUAaMU NPOJECCUOHIbHOW [eAaTeIbHOCTH
Mo HarpasneHuto/ cnewmansHOCTH/ NporpaMme;

—  yrnybutb TEOPETUYECKME 3HAHUS B COOTBETCTBMM C 3ajaHHON TEMOA;

— copMMpoBaTb  YMEHUSi NPUMEHSATb  TEOPETUYECKME 3HaHWA MpU  peLleHum
HecTaHAaPTHbIX 3ajavy;

— NpUOBpPecTn OnbIT aHaIMTUYECKON, PacYETHOM, KOHCTPYKTOPCKOW paboTbl 1
chopmmpoBaTh COOTBETCTBYHOLLME YMEHUS;

— copmmpoBaTb YMeHWA paboTbl CO CreuuaIbHOn  NNTepaTypoi, CnpaBOYHOM,
HOPMaTMBHOM ¥ NPaBOBO AOKYMEHTaUMeR U MHBIMU MHPOPMALMOHHBIMU UCTOYHUKAMU;
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— ctopmmpoBaTb yMeHUs  (HOPMYNMPOBaTb JIOTUYECKU OOOCHOBaHHbIE  BbIBOAbI,
NPeAIoOXeHNs 1 PeKOMeHAaLUM NO pe3ynbTaTaM BbIMOHEHNS paboThl;

—  pasBuTb MPOGECCMOHANTbHYIO MUCbMEHHYIO U YCTHYIO peyb 00yYatoLLerocs;

— pasBWUTb CUCTEMHOE MbILL/IEHNE, TBOPYECKYHD WHULMATWBY, CaMOCTOSTENIbHOCTD,
OpraHM30BaHHOCTb M OTBETCTBEHHOCTb 3a NPUHUMAaEMbIE PeLLEeHUS;

— copmMpoBaTb HaBblKA MIaHOMEPHOW  perynsipHoi  paboTbl  Haf  pPeLueHueM
MoCTaB/IEHHbIX 3a/au.

CTpyKTypa NosiCHUTE/IbHOM 3annCcKK KYpCcoBOM paboTbl / NpoeKTa

B cocTaB NOSCHNTE/IbHOM 3aMNMCKN BXOAAT:

1 TUTYNbHbIA NNCT

2 CopepxkaHue (C yKazaHMEM CTPaHWLL)

3 BBepgeHue

4 OCHOBHOI1 pa3gen

5 3aknoyeHwue

6 CnMCOK 1CNOb30BaHHOM IMTEPaTYpPb! U APYTUX UCTOYHWKOB

7 MpunoxxeHue (MNpunoxxeHns)

TpeboBaHMs K 0(hOPMIIEHUIO MOSICHUTENIbHOW 3anMCcKM KypCcoBO paboTbl / NpoeKTa

Bo BBeAeHUWN ornpeaensieTcs akTyanbHOCTb Npobnembl, NpeaMeT (06bEKT), Lenb 1 3a4a4un
nccnefoBaHus.

OCHOBHoI1 pa3sgern:

MpuBoAMTCA 0630p NnTepaTypbl U APYrMX WCTOYHMKOB, Pe3ynbTaTl MOMCKA aHasloroB C
0643aTeNlbHbIMU CCbIIKAMW HA HafeHHble UCTOYHUKWU. V3yyeHMe MCTOYHMKOB MO Teme, Kak
npaBwno, NpeLLIecTByeT coopy v aHannsy matepuana. OHO LO/MKHO ObITb JOCTATOYHO LUMPOKMM.
Henb3sd  orpaHuMuMBaTbCAd  CBEAEHUAMM, MOYEPNHYTbIMM M3 y4yebHMKOB, 06s3aTe/lbHO
MCNONb3YOTCA MOHOrpaumM W CcTaTbW, OMY6/IMKOBaHHbIE B Hay4YHbIX JKypHasiax. [louck
NATEpPaTypbl OCYLLECTBNAETCA CTYAEHTOM CamMOCTOATE/IbHO C MOMOLLUbHD KaTasioroB Hay4HOM
o6mbnnoTekn, 6ubMorpaPrUUeckmnx ykKasatesnen U cnpaBoOYHUKOB, ceTn MHTepHET. B pesynbTaTe
N3y4yeHNs nmTepaTypbl AO/DKHO (DOPMUPOBATLCA MpPeLCcTaB/eHMe O COBPEMEHHOM COCTOSHUM
BOMPOCa, YCTaHaB/NBAKOTCA UMEIOLLMECA MPOTUBOPEUNS N HepeLleHHble 3agaun. O630p LO/MKEH
COAepXKaTb JIOTUYHOE PACCMOTPEHWE Pa3/IMYHbIX acneKToB TEMbl WCCNeL0BaHWUA, BblAENATCS
OCHOBHblE TEOPETUYECKME W MPAKTUYeCKMe MOMOXKeHUs. MaTepuan He [O/DKeH MPeLCcTaBiAaTb
6ecrnopsagoyHOe M3/IOXKEHNE TOYEK 3PeHWs pPas/INYHbIX aBTOPOB. B OCHOBHOM WCMO/b3YHOTCA
NCTOYHWKW nocnefHux 7-10 net. B pe3tome BblAeNA0TCA AUCKYCCUOHHbIE BONPOCHI.

AHanu3 npeagmeTHOM 061acTu

Mpy Heo6XoAUMOCTM pasfen WAMCTPUPYETCS HEeOOXOAMMbBIM KOJIMYECTBOM PUCYHKOB,
(hoTorpadmia, Tabnuu, cxem, pguarpaMm U rpapukos M T.4. OHW [O/DKHbI HE TOMbKO
WNTIOCTPUPOBATL OCHOBHbIE MOJOXEHUA PaboThl, HO U CMY)KUTb HarMSAHLIMU 4OKa3aTe/IbCTBAMM
1 060CHOBaHWAMM N5 NOCNEAYHOLMX 3aK/THOYEHNIA N BbIBOLOB.

O6beKTHas MoAe/b NpeaMeTHOW 061acTu

OnucbIBaOTCA K1acChbl, COOTBETCTBYHOLLME NMOHATUAM NPeAMETHOM 06/1acTy. PacKpbIBaOTCS
NX CBA3N MEXAY CO60M M anropuTMbl MX B3aMMOAENCTBMS B MPOLIECCE PELLEHUS MPUKNAAHOMN
3agaun. O6beKTHas MoAenb N300paKaeTCs rpauyeckn B BUAe AvarpaMMbl KNaccos.

MpoeKTMpOBaHKE NPOrpaMMHOro NpPoAyKTa

Moapo6bHO AOKYMEHTMPYHOTCA Kiacchbl npeaMeTHOM ob6nactn. OnpenensieTcsa coctaB UX
aTpubyToB 1 onepauynii. pu Heo6XoAMMOCTU [06aBASIOTCA  AOMNONHUTENbHbIE  KNacchbl.
Pe3ynbTaTbl NPOEKTMPOBaHME rpanyecky 306paXkaeTcs B BUAE AuarpaMm, 610K-CXem.

Peann3auus nporpaMmMHOro NpoayKra
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MoACHAKTCA OCOBGEHHOCTW peasin3auyy OCHOBHBIX OMepauuini KnacCcoB U MCMOJb3YeMbIX
airopmTmoB. ONMUCbIBaETCA NOMb30BATENbCKUIA NHTEPGIEC 1 NOCNe[0BATENbHOCTL PaboThbl C HAM.
OnucaHvne ceaHca paboTbl C MPOrpamMMHbIM MPOLYKTOM LienecoobpasHo  MANCTPUpPOBaTh
KONMSMW COOTBETCTBYIOLLIMX OKOH MO0/1b30BaTeNs.

3aknoyeHne B KypcoBOM paboTe BK/OYAET OOCYXAEHWE MOMyYeHHbIX pPe3ynbTaTos,
MPUBOAATCA BbIBOALI NO paboTe. BbIBOAL! JOMKHBI MOHOCTHIO COOTBETCTBOBATHL LM paboThl 1
XapakTepu3oBaTh ee pe3ynbTaTbl. OHU ABNAKOTCA KOHLEHTpaLMeil OCHOBHBIX NOMOXEHWUI paboThbl
1 NO3TOMY HEe MOTYT pa3BMBaTh UAEWN, HE BbITEKAIOLLME MOTHOCTLIO U3 ee MaTepuaos.

B CnNMcoK MCMNONb30BaHHOW fuTepaTtypbl U APYrMX WUCTOYHUKOB  BK/IKOYAOTCH
06s3aTe/IbHO BCe UCMO/b3yeMble PaboTbl, PeCcypcbl VIHTEPHET 1 Ap. N0 aBTOPCKOMY aaBuTy.
Cnuncok uCnosnb3yemblX WUCTOUHMKOB O(OPM/ISETCA B COOTBETCTBMM C OMOGIMOrpaduyeckumm
TpeboBaHMAMM.

MeToguuyeckme yKasaHus A1si 00yyaroLmMxcs Mo NPOXOXKAEHMIO CaMOCTOATe/IbHOM
paboThl

B Xxofe BbINOMHEHWNA CaMOCTONATE/IbHOW PaboTbl, 06y4YatoLLUMIACA BbINOMHSAET paboTy Mo
3a[laHNI0 1 MpYM MEeTOAMYECKOM PYKOBOACTBE MpernogaBaTens, HO 6e3 ero HernocpeacTBEHHOrO
yyacTtus.

[ns obyvaromxcs No 3a04HON (hopme 0OYy4eHMs, CamoCToATe/NlbHas paboTa MOXeT
BK/IHOYaTb B Ce0S KOHTPO/IbHYIO paboTy.

B npouecce BbIMNOMHEHUS CaMOCTOSTeNbHOW paboThl, Y 06y4arollerocs (opmupyetcs
Lienecoo6pasHoe naaHMpoBaHMe paboyero BPEMEHK, KOTOPOE NO3BOMSET UM Pa3BMBaTh YMEHUS U
HaBblKW B YCBOEHMM W CUCTEMATM3aLMK NPUOBPeTaeMbIX 3HaHWA, 06ecrneynBaeT BbICOKUIA
YPOBEHb YCMEBaemMoCTM B Mepuod 06y4eHMsi, MOMOraeT MoMYYNTb HaBblKM MOBbILLEHNS
NPOGeCCMOHAIbHOTO YPOBHS.

MeToAMYecKUMM  MaTepuanaMui,  HanpaBASOWMMKA  CaMOCTOATE/IbHYHO — paboTy
06yyaroLLMXca ABNAKOTCA:

—  Y4eBHO-MeToANYECKNIA MaTepran No AUCLMNIINHE;

—  MeTOAMYECKME YKa3aHUA MO BbINOSHEHNIO KOHTPO/bHbIX paboT (4/18 0byyaroLmxca no
3a04HOI thopme 06yyeHUs).

MeToanyeckme yKazaHusi Ansi 00y4arolMXCs MO MPOXOXKAEHUIO TMPOMEXYTOYHOW
arTecTaummn

MpomexyTouHast  aTTecTaumss  OOyvyarlolMXcs  npedycMaTpuBaeT  OLIEHMBaHWE
MPOMEXYTOUHBIX 1 OKOHYaTe/NbHbIX Pe3ynbTaToB 00y4YeHUs No aucumnamHe. OHa BK/OYAET B
ceobs:

— 9K3aMeH — (hopMa OLeHKW 3HaHWi, NOMYYEHHbIX 00y4aroLMMCS B MPOLECCe U3YUeHMs
BCEM AMCLMNIMHBI UK €€ YacTW, HaBbIKOB CaMOCTOSTE/IbHOW PaboTbl, CNOCOOHOCTU MPUMEHSATb
X 0N PelieHns MpakTUYecKuxX 3afad. JK3ameH, KaK npaBuio, MPOBOAWUTCS B NEpPUOA
9K3aMEHALMOHHON CecCMM N 3aBepLUaeTCcsl aTTEeCTaUMOHHON OLEHKON «OT/IMYHO», «XOPOLLIO»,
«Y[I0BNETBOPUTENBHOY», «HEYN0BNETBOPUTENBHO.

— 3a4eT — 3TO (hopMa OLEHKM 3HaHWI, NOMYYEHHbIX 0Oy4YalOLMMCA B X0Ae M3y4eHus
YUYEOHON ANCUMMANHBI B LENOM WM NPOMEXYTOYHas (N0 OKOHYaHWM CEMECTpa) OLleHKa 3HaHWUN
obyyvaroLmmMcs No OTAeNbHbIM pa3denaM AWUCUMNAWHBI C aTTeCTalMOHHON OLEHKOA «3a4TEHO»
NN «HE 3a4TEHO.

—  AndepeHUMpPoBaHHbIA  3a4eT — 3T0 (IopMa OUEHKW  3HaHWA, MNOMYYeHHbIX
06yyaloLWMMCa NPY U3YYeHUN AUCLMNINHBI, NP BbINOHEHUM KYPCOBbIX MPOEKTOB, KYPCOBbIX
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paboT, Hay4YHO-UCCNE0BaTENbCKIX PabOT M NMPOXOXKAEHUN NPAKTUK C aTTeCTALMOHHONM OLEHKOI
«OTNINYHO», «XOPOLLIO», «Y[0BNETBOPUTENIbHO», «HEY0BNETBOPUTENBHO,
CucTeMa OLEHOK MpW MPOBEAEHWM MNPOMEXYTOUHOW aTTecTauun OCyLLEeCTBASETCS B

COOTBETCTBUMM C TpeboBaHMAMM TlonoxeHU «O TeKyLlEM KOHTPO/ME YCMeBaeMOCTM W
MPOMEXYTOUHON aTTecTauum cTygeHToB [YAIlN, ob6ydaroumxcs no nporpamMmaM  BbICLLETO
o6pasoBaHusi» M «O MOAYNbHO-PEMTMHIOBON CUCTEME OLIEHKM KayecTBa Y4ebGHON paboThl
CTyfeHTOB B ' YAI».



JINCT BHeCeHUs U3MeHeHUIA B paboyyto MporpaMmy AUCLUUMINHBI
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