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AnHoranus

Hucuumnuna «I[IporpamMupoBaHre MHUKPOKOHTPOJIJIEPOB» BXOAUT B 00pa30BaTEIbHYIO
porpaMMy BBICHIETO O0pa3oBaHMsA — MporpamMMmy OakajaBpuaTa IO HANpPaBICHUIO MOATOTOBKH/
crenranbHOCTH 16.03.01 «TexHuueckas pusukay HaNmpaBICHHOCTH «DPU3HYECKUE METOABI KOHTPOJISA
Ka4yecTBa M JUarHOCTUKW». JluciumnuHa peanusyercs kagenpoi «Ne32».

JucuumnnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BHIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIUN

[TK-1 «CriocoGHOCTh TPUMEHSTD 3 (HEKTUBHBIC METO/IbI UCCIIEAOBAHUS (PU3NKO-TEXHHUECKUX
00BEKTOB, MPOILIECCOB U MAaTEpUAIOB, IPOBOAUTH CTAHAAPTHBIE U CEPTU(UKAIIMOHHBIC HCIBITAHUS
TEXHOJOTMYECKUX MPOLIECCOB U U3/IEIHNI ¢ UCIOIb30BAHUEM COBPEMEHHBIX aHAIUTUYECKUX CPEICTB
TEXHUUYECKON (UK

CopnepxaHue IUCHUIUIMHBI OXBAaTBIBAET KPYr BOIMPOCOB, CBA3AHHBIX C pa3pabOTKON |
OTNAJAKOM MporpaMM JUii MHUKPOKOHTPOJUIEPOB Ha fA3bIKE MporpammupoBanus C++, a Takxke
U3y4eHHEM 0COOEHHOCTEH apXUTEKTYpPhI MOMYISIPHBIX MUKPOKOHTPOJIIIEPOB.

[IpenogaBanue NUCHUIUIMHBI IPEIyCMaTPUBAET CleAyIoue GOopMbl OpraHU3alud y4eOHOTO
npoiiecca: JIKINH, JIabopaTopHbIie paboThI, CaMOCTOsITENbHAsE paboTa 00yJaroIerocs.

[IporpaMMoil JUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOIIME BHABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTAIHs B (hopMe dK3aMeHa.

OO61ast TpyA0€MKOCTh OCBOSHHS! IUCHUIUIMHBI COCTAaBIISIET 4 3a4eTHBIX eUHUIIBI, 144 gaca.

SA3bIK 00y4YeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YyUEHUS IO JUCIUILTAHE

1.1. Tlenu npenogaBaHus JUCITUTUTMHBI

[lenpro JIUCHMIUIMHBI SIBJISCTCS O3HAKOMJICHHWE CTYACHTOB C MPHUHIMIIAMHA, METOJaMU U
UHCTPYMEHTAIBHBIMH ~ CPEACTBAMHM  pa3pabOTKM M  OTJIAQJKU MPOrPaMMHOIO  OOecreyeHus
MUKPOKOHTPOJUIEPOB, U3YYCHHE OCOOCHHOCTEH apXUTEKTYpPhl MOIMYJISPHBIX MHKPOKOHTPOJLIEPOB,
pa3BUTHE NIPAKTUYECKUX HABBIKOB IPOrPaMMHUPOBAHUS MUKPOKOHTPOJLJIEPOB.

1.2. JlucumninHa BXOAUT B COCTaB YacTH, (OPMHUPYEMON yY4aCTHHKAMH OOpa30BaTEIbHBIX
OTHOIIIEHUH, 00pa30BaTeIbHON MTPOrpaMMBbI Bhiciiero oopazosanus (mpanee — OIT BO).

1.3. TlepeueHb TUIAHUPYEMBIX PE3YJIbTATOB OOyUYEHHUS MO JUCHUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbraTe W3ydeHUs IUCIMIUIMHBI OOYdYaIOUIMiics AODKEH 00J7anaTh CleIyIONIMH
KOMIETCHIMSIMU WM UX 4acTsAMU. KoMIeTeHIMu M WHIUKATOPhl HUX JOCTHXKEHHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHp KOMOETEHIIMN U UHAUKATOPOB UX JOCTHXKEHUS

KaTCrOpI/IH (rpynna) KOI[ 1 HAMMCHOBAHUC KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHUIKCHUA
KOMIICTCHII N KOMIICTCHIIMH KOMIICTCHIIN

[TK-1 CnocobHOCTh
MPUMCHSITh

s pexTuBHBIC
METO/TBI
WCCJIEIOBAHMUSI
(UBUKO-TEXHUUECKHUX
00BEKTOB, MPOIIECCOB

ITK-1.3.1 3HaTh METOMBI HCCIIEAOBAHUS (DU3HKO-
1 MaTepHaJioB,

TCXHHUYCCKHX O6’beKTOB, IpouecCcCOB U MAaTCPpHAIOB

POBOJIUTH
[IK-1.Y.1 ymeTs 0poBOANUTH CTAaHAAPTHBIE U
[IpodeccuonanbHbie | CTaHIAPTHBIE U
cepTHU(PHUKAIMOHHbBIE UCIIBITAHUS TEXHOJIOTHUECKUX
KOMIIETEHIINH cepTU(UKALIIOHHbIE .
MIPOLIECCOB U U3JIETHI ¢ NCIOJIb30BaHUEM
UCIBITAaHUS .
COBPEMEHHBIX aHAJIIMTUYECKUX CPEJICTB TEXHUUECKOM
TEXHOJIOTUYECKHUX
bu3uku
IIPOLIECCOB U
U3JEIUN ¢
HCII0JIb30BaHUEM
COBPEMEHHBIX
AHAINTUYECKUX
CPEICTB

TEXHUYECKON (PU3UKU

2. Mecro mucturuinHb B cTpykType OI1

JluciumimHa MoKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOIIUMUCS TPU
V3YYECHUH CIEAYIOIUX JUCIUTUINH:

—  «/luckperHas MareMaTuKay,

—  «Teopus aBTOMaTUYECKOTO YIIPABICHHUS»,

—  «CXeMOTeXHUKa CPEACTB KOHTPOIAN.

3HaHUsA, TMOJYYEHHbIE MPU M3YUYCHHM Marepuana JaHHOW JUCHUIUIMHBI, HMEIT Kak
CaMOCTOATEJIbHOE 3HAYEHHE, TaK U MOTYT HCIOJIb30BAThCA MPU U3YUYCHUU APYTUX JUCUUILIH:

—  «lIporpammHO-IIeNeBOE YIIPABICHHUE B MPUOOPOCTPOCHUN Y,

—  «MHUKpPOIIpOLIECCOPHBIE CPEACTBA KOHTPOJIS U IUATHOCTUKU).

3. OO0BeM U TPYTOEMKOCTb JTUCITUTLTAHBI
Jlarnbie 00 0011eM 00beMe TUCIUILIUHBL, TPYTOEMKOCTH OTAEIBHBIX BUJIOB yU4eOHOU pabOThI
10 TUCIMIUIMHE (M pacTpeeieHUe 3TOH TPYJOSMKOCTH IO CEMECTPaM) MPEACTaBICHBI B TAOIHIIE 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCITUILITMHbI

TpynoeMKocTh 1o

Bu eO0HOU PabOTHI Bcero
aya p ceMecTpam




Ne7
1 2 3
O6was mpyooemxocms oucyuniunst, 3E/ (dac) 4/ 144 4/ 144
U3 Hux uacoe npakmuueckoii n0020MOo6KuU 34 34
AyoumopHhusle 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue  3ansatus - (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 57 o7
Buo npomesxcymounoii ammecmayuu’. 3a4eT, K3 k3
mudd. 3auer, sk3amed (3auet, Audd. 3a4, Dx3.**) ] )

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue AUCITUTLTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3ieiaM U BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TMCIMILINHBI, UX TPYA0EMKOCTh

Pa3nensl, TeMbl AUCIUTUIMHEIL Jleiwn | 113 (C3)) - JIP Kl CPC
’ (qac) (qac) (dac) (gac) (dac)
Cemectp 7

Pasmen 1. XapaktepHple 0COOEHHOCTH
MHUKPOTIPOLIECCOPHBIX  MH(OPMAIMOHHO- 2 4 6
U3MEPUTEIILHBIX CHCTEM.

Pazpen 2. TunoBas cTpyKTypHas cxema
MHUKPOKOHTpOJUIEpa 00ILIEro MpUMEHEHUSI. 2 4 6
OcOOEHHOCTH MOMYJISIPHBIX aPXUTEKTYP
MUKPOKOHTPOJIJIEPOB.

Pazgen 3. Cuctemsl cuucnenus. Dopmbl
NPEACTABICHUS YHCIOBBIX JaHHBIX B 2 4 7
MHUKPOIIPOLIECCOPHBIX YCTPONUCTBAX.

Paznen 4. Crpykrypa nporpammsl Ha a3bike C++. 2 4 6
OTarbl MOJArOTOBKH UCIIOIHAEMON TIPOTPaMMBI.

Paznen 5. Onpenenenus u onucanusi OObEKTOB. 3 6 8
Bripaxenus. 3Haku oniepaIyi.

Pasnen 6. Oneparopsr si3bika C++ 2 4 6

Paznen 7. O0bEKTHO-OPHEHTHPOBAHHOE 2 4 8
MPOrpaMMHUPOBaHUE.

Pa3nen 8. MukpoxonTponnepst AVR cemelicTBa 2 4 10
Mega dupmst ATMEL.
HUroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57

[IpakTnueckass ~ MOArOTOBKAa  3aKJIIOYAaeTCs B HEMOCPEJACTBEHHOM  BBIIIOJHEHUU
00y4aroIKUMUCs OTPENIeNIeHHBIX TPYIOBBIX (YHKIHMH, CBS3aHHBIX C Oynaymied mpodeccuoHanbHOM
JESITEIbHOCTBIO.

4.2. CopaepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanue pa3fesioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JEKIIMOHHOTO [TUKIIa



Howmep
pasnena

HazBanwme u COACPIKAHUE pa3aCIIOB U TEM JICKIIMOHHBIX 3aHATHI

1

XapakTepHbie 0CO0EHHOCTH MHKPOMPOIECCOPHBIX HH(POPMATMOHHO-U3MEPHUTEIbHBIX
cucrem. [lousTust «Mukponporieccop» u «MukpokoHTposuiep». OCHOBHBIC TpeOOBaHUS,
MpenbsABIsIeMblE K MUKPOKOHTPOJUIEPaM POOOTOTEXHUYECKHUX CHCTEM

HcTopus pa3BuTHs MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPUCTHKH MUKPOKOHTPOJLIEPA.
Kiraccudukariyss MUKpOKOHTPOJUIEPOB TI0 Pa3psAHOCTH IMHBI JaHHBIX LIITY, mo
ApPXUTEKTYPE BBIYHCIUTEIHFHON CHCTEMBI, TT0 (PUPMEHHBIM IIaT(GopmMam, IO BHIIOIHIEMbBIM
(GyHKIMSAM. YHUBEpCaIbHBIC MUKPOKOHTPOJUIEPHI. Crienann3upoBaHHbBIC
MUKPOKOHTPOJLIEPHI.

CISC u RISC apxutexTtypa MmukpokorTposuiepoB. OcoberHoctu CISC — koHIenunm.
CISC u RISC apxutexTtypa MmukpokoHTposuiepoB. Ocobernnoctu RISC — koHnenmum.
[puncronckas (hon Helimana) u rapBapckas apXUTEKTypbl MUKPOIIPOIIECCOPOB.
MonuduinupoBaHHas rapBap/cKas U paClIMpEHHAs TapBap/ICKas apXUTCKTYPHI.

TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJLJIEPA 001er0 MPUMeHEHH
(yauBepcansroro MK). CoctaB mporieccopHOro siipa u i3MEHsAeMOro QpyHKIIMOHATTBHOTO
010Ka.

Honsrus «Anpoy, «CemericTBO», «Mozenb» MUKpOKOHTposuiepa. OCOOEHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOAYJIbHAS OpraHU3aLys, 3aKpbITast apXUTEKTypa,
WCTIOJb30BaHHUE THITOBBIX (YHKIIMOHAIBHBIX MEepUEpUIHBIX MOAYJICH U paclIipeHue
Yrcia PeXKUMOB X pabOTHL.

Br100p MUKpPOKOHTpOJIIEpa IPH IPOSKTUPOBAHUHU HIIEKTPOMEXaHUUECKUX CHCTEM.
CemelicTBO MUKPOKOHTpOIIIEpOB cemericTa Intel 8051, nznenus kommnanmii Motorola
(68HCO5, 68HCO08, 68HC11) u Zilog (Z8) , PIC-konTpomnepst pupmsr Microchip,
ceMelncTBO MUKpOKOHTposuiepoB AVR ¢upmbr Atmel, MukpokonTposuiepsl STMS u
STM32 ot STMicroelectronics, 32-pa3psaaoe nponeccopHoe sapo ARM Cortex-M3 .
Oco6eHHOCTH IPOTrPaMMHUPOBAaHUS MUKPOKOHTPOJIJIEPOB M OTIIAKH MPOrpaMM. S3bIKK
MPOTPaMMHUPOBAHUSI MUKPOKOHTpOIIepoB. OcobeHHOCTH si3bika C++.

Cucrembl cuucjeHusi. Hemo3unmoHHble U MO3MLIMOHHBIE cUCTEMBI cuncieHus. [lepeBog
YHCEJI B TIO3UIMOHHBIX CUCTEMax CYMCIeHUs. BeinoHeHne apu()MEeTHIECKHUX OINepanui B
JIBOMYHOM CHCTEME CUMCIIEHHS.

@opMBbI TIPEACTABIEHUS YUCIOBBIX JAHHBIX B MUKPONPOLIECCOPHBIX YCTPOHCTBAX.
[pencrasienue qaHHBIX ¢ GUKCUPOBAHHOH M C MJIaBatonieid 3anstoii. [Ipeacrasnenue
OTpHUIIATENbHBIX urcel. [IpsmMoii, 00paTHBINA U TOTIOTHUTENBHBIN KOJI.

CrpykTypa nporpaMmsl Ha si3bike C++. JTansl NOATOTOBKH MCIOJIHSEMOM
nporpamMmsl. Jlekcndeckue oCHOBHI (andaBurt, iekceMsbl) si3bika C++.
JpekTuBhI penporeccopa U yka3aHus Komnuatopy. Jupektussl #include,
#define, #asm, #endasm.

Tune! ganubix B C++. ABTOMaTHUYECKOE U IBHOE MPEOOPa30BaHKUE THIIOB.

Onpenenenns u onucanus 06bekToB. ONpeeneHns TepeMeHHbIX. [ To0anbHbIe 1
JIOKAJIBHBIC IICPEMCHHBIC. buroBrie NEPEMCHHBIC.

MaccuBbl, CTPYKTYpPBI, OOBSIBICHHS, TIEPEUUCITICHHS.

Oynkun. Onpenenenus, 00bIBICHHUS U BEI30B (QYHKIHH.

KoncraHTHI. HCHBIG, BCIICCTBECHHBIC, CHUMBOJIbHBIC, CTPOKOBBIC KOHCTAHTHI.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IHILIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux No
No | Tewmsl npaktrueckux | Dopwmbl npakTuueckux | TpymoeMKOCTb, | MPaKTUYECKOH | pazmena
/i 3aHATUN 3aHATHN (gac) MOJATOTOBKH, | TUCITUI

(dac) JIUHBI

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHbIEC 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

HaumenoBanwue 1abopaTopHBIX paboT

Tpyr1oeMKOCTb,
(dac)

N3 Hux
[IPaKTUYECKON
MOATOTOBKH,
(dac)

Ne
pasnena
JIACIIUIT

JINHBI

Cemectp

7

Paspabotka POrPaMMHOTO reHeparopa
UMITyJIbCOB Ha 0aze KoHTpoiuepa ATmega32.

Yacte 1. Pazpabotka nporpammsl B IDE Code
Vision AVR.

4

1-8

Pa3pabotka MPOTPaMMHOTO reHeparopa
MMITyTbCOB Ha 0Oasze koHTpoiuiepa ATmega32.

Yacte 2. Otnaaka nporpaMmbl B cpene Atmel
AVR Studio 4.

Pazpabotka MPOTPaMMHOTO reHeparopa
MMITyTbCOB Ha 0Oasze koHTpoiuiepa ATmega32.
Yacte 3 Mopenuporanue B Proteus 8.1 Pro
Portable.

PazpaGoTka cucTeMbl YOpaBiE€HUS ABHraTeiIeM
MOCTOSIHHOI'O TOKa Ha 0a3e  KOHTpojuiepa

ATmega32. Yacts 1. PazpaboTka mporpammbl B
IDE Code Vision AVR.

PazpaboTka cucTeMbl YOpaBIE€HUS ABHUraTeieM
MOCTOSSHHOTO TOKa Ha 0a3e  KOHTpoJuiepa

ATmega32. Yacte 2. OTnaaka mporpaMMsl B
cpene Atmel AVR Studio 4.

Pa3paboTka cuCTeMBbl yNpaBieHHUS JBUTATEIEM
MOCTOSSHHOTO TOKa Ha 0aze  KOHTpoJuiepa
ATmega32. Yacte 3 MonenupoBanue B Proteus
8.1 Pro Portable.

PazpaboTtka cucrembl  curHanmm3amuuM - 0Oase
koHTpoyuepa ATmega32. Yacts 1. Pa3paboTka
mporpammsl B IDE Code Vision AVR.

Pa3paboTka  CHCTEMbl  CHTHaIM3aUU  Oase
koHTposiepa ATmega32. Yacts 2. OTnanka
nporpammsl B cpeae Atmel AVR Studio 4.

Pa3pa60T1<a CHUCTEMbI CUTHAJIM3allUM Ha Oaze
KOHTpOJIIepa ATmega32. Yactb 3
Mopenuposanwue B Proteus 8.1 Pro Portable.

Bcero

34

34




4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPETYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Bunbl caMmocTosaTenbHON pabOThl U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosiTensHOM paboThI ac ac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuania 30 30
nqucuuriuiel (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3ananue ([13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 17 17
atrecrauuu (ITA)
Bcero: | 57 S7

. 7-11.

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUI CAaMOCTOSITENIbHON PaboThl 00yUaroIuXCcs MO JUCUUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN

[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeyeHb NMe4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

KomuecTBo 3x3eMIIsIpoB B
Uudp/ bubnmnorpaduueckas ccpiika GubmioTexe
URL anpec (KpoMme 3NEKTPOHHBIX
9K3EMILIIPOB)

VJIK 004.312.46 | JIebenen M.b. Code Vision AVR: mocobue s
JI33 HaunHaomux. — M.: Jlomxka-XXI, 2008. — 592 c.
VK EBctudees A.B. Muxpokontposiepst AVR
621.316.544.1 cemeiicts Tiny u Mega ¢pupmbr ATMEL, 5-€ u3g.,
(035.5) crep. — M.: U3narensckuii noM «Jlomaka-XXI»,
E26 2008. — 560 c.
YK Bcerasckas, E.B. MukporporneccopHbie cpeacTsa
681.3.01(075.8) | cuctem ympaBneHus: KoncnekT jgekiwii / E.B.
B858 Bcrasckas, B.M. KoncrantunoB — YenssOMHCK:

Wznarensckuii nentp FOYpI'Y, 2010. — 91 c.
ISBN 5-7038- | BoporuukoB C.A. H}popMamoHHbIe YCTPOWCTBA
2207-6 POOOTOTEXHUYECKHX cHcTeM: Y4el. mocobue. —

M.: U3a-Bo MI'TY um. H.D. Baymana, 2005. —

384 c.; un. (Pobororexnuka / I[Tox pen. C.JL.

3enkenya, A.C. FOmenko)




http://baumanpress.ru/books/18/18.pdf

ISBN 978-5- CoBpeMeHHas aBTOMaTHKa B CUCTEMAX
16-005162-8 yIIpaBJICHUS TEXHOJIOTUYECKUMU MPOLIECCAMHU:
VYue6. moc. / B.I1. UBmun, M.IO. Ilepyxun - M.
HUII Undpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591

ISBN 978-5- ABTOMAaTHYECKHE CUCTEMbI TPAHCIIOPTHBIX
91134-980-6 cpencts: YueOnuk / B.B. Bensikos, /1.B. 3e3tomuH,
B.C. Makapos, A.B. Tymacos. - M.: ®opym:
HUIL UHOPA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB UH(pOpMaIMOHHO-
TEJIEeKOMMYHUKAMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue

Ww.guap.ru bubmuoreka ['YAII

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHEeUeHUs, HCIOJIB3YEeMOTO0 TMPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecrieueHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeH s

Ne /m HaumenoBanue
1 IDE Code Vision AVR.
2 Cpena ormnaaku nporpamm Atmel AVR Studio 4.
3 CucTema 3J1eKTpOHHOTO MoienupoBanus Proteus 8.1 Pro Portable
8.2. IlepeueHb HHPOPMAIIMOHHO-CIPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu

OCYIIECTBIICHUU 00pa30BaTEIHLHOrO MPoIlecca Mo JUCIUILTHHE
[lepeuensr uCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepuHaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHalIbHO-TEXHIUIECKOH 0a3hl

Ne HaumeHoBaHMEe COCTaBHOM 4acTH Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUYECKOM 0a3bl (pu HE0OXOTMMOCTH)

1 | JlekuuoHHas ayUTOPHS BM 21-21



http://baumanpress.ru/books/18/18.pdf
http://znanium.com/catalog.php?bookinfo=363591
http://znanium.com/catalog.php?bookinfo=486415
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2 | KoMmmbroTepHsIii Kitace EM 31-04

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[H
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI IPOMEKYTOYHON aTTeCTalluu

Buj npoMexxyTo4HOM aTTecTanuu [lepedyeHpb OLIEHOUHBIX CPEJCTB
OK3aMeH Crincox BOIpOCOB;
3amaun;
TecTsl.

10.2. B kayectBe KpUTEpUEB OIECHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITUH

Xapakrepructika chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua,

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIONIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEIMAIN3HPOBAHHBIX MIOHITHIA.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYHIECTBY W3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JOIYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW JI€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIICIIMATU3UPOBAHHBIX TTOHSATHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHMUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM TNPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»

— oOyyaromuiicss HEe YCBOWJ 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— JIONTyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HalPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKCHHUS;

— He (OpPMYTUPYET BHIBOJOB M 000OIIICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bormpocs! (3agaun) nmst s5Kx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
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[lepeuens BompocoB (3a7au) A SK3aMeHa

Kon
WHJMKaTOpa

1. [Tonsitusa «Mukpomnpoueccop» U «MUKPOKOHTPOJIIEP». XapaKTepHbIE
0COOEHHOCTH MUKPOIIPOIECCOPHBIX MH(POPMAITMOHHO-YIIPABIISIOLINX CHCTEM.
OcHoBHbIE TpeOOBaHUS, IPEIbABISIEMbIE K MUKPOKOHTPOJIJIEpaM
POOOTOTEXHUUECKUX CUCTEM

2. HcTopus pa3BUTHS MUKPOKOHTPOJLIEPOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTPOJLIEPA.

3. Krnaccudukanys MUKpOKOHTPOJIIIEPOB O Pa3psiAHOCTH LIMHBI JAHHBIX
LITY, no apXUTEeKType BBIYUCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThOpMaM,
0 BBIMIOJHSAEMBIM (DYHKIUAM. Y HUBEpCaIbHbIe MUKPOKOHTPOJLIEPHI.
Crneunan3upoBaHHbIE MUKPOKOHTPOJLIIEPHI.

4. CISC u RISC apxurexrypa MukpokoHTpoiuiepoB. Ocobernnoctu CISC —
KOHUEMIINH.

5. CISC u RISC apxurexrypa MukpokoHTpoiuiepoB. Ocobennoctu RISC —
KOHUEMIINH.

6. [Ipuncronckas (¢bon Helimana) u rapBapackast apXuTeKTypbl
MUKpOIpoleccopoB. MoauuupoBaHHas rapBapAcKasi U pacllupeHHas
rapBapjckasi apXUTeKTYpHlI.

7. [Monstus «Snpoy», «CemerictBoy, «MoAEIbY» MUKPOKOHTPOJIIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOAY/IbHASI OpraHU3alus,
3aKpBITast APXUTEKTYpPa, UCIOJIE30BAHNE THUITOBBIX (DYHKIIMOHAIBHBIX
nepudepuiHbIX MOYJIEH U pacIIUPEHUE YUCIIA PEKUMOB UX PabOTHI.

I1K-1.3.1

8. Tunosas cTpykTypHas cxemMa MUKPOKOHTPOJIJIEpa OOIIero MpUMEHEHHS
(yausepcansHOro MK). CoctaB mpo1ieccopHOro siipa 1 U3MEHSEMOTo
(GyHKIIMOHAIBHOTO OJI0KA.

9. Bb100p MUKPOKOHTpOJIEpa MPU MPOEKTUPOBAHUH MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM.

10. Oco0eHHOCTH MTPOTPAMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB U OTIAJAKU
nporpaMM. SI3bIKH TPOrPaMMUPOBAHUS MUKPOKOHTPOIIEpOoB. OCOOEHHOCTH
s3pika CH++.

11. Cucremsl cunciaeHus. Hemo3umoHHbIe B ITO3UIIMOHHEBIE CHCTEMBI
cuncienus. [lepeBos yrcen B MO3UITMOHHBIX CUCTEMaX CUMCIICHUs. BrImoiHenne
apuQMeTUYECKUX ONepaluii B JBOMYHON CHUCTEME CUUCIICHUS.

12. @DopMBI IPEJICTABIICHUS YNCIIOBBIX JAHHBIX B MUKPOIIPOIIECCOPHBIX
ycrpoiictBax. [IpeacraBienne JaHHBIX ¢ GUKCUPOBAHHOM U C TJIaBAIOIICH
samsitoid. [IpeacraBinenue orpuniarenbHbix gucen. [IpsmMoit, oOpaTHBIN 1
JIOTIOTHHUTEILHBIA KO,

13. OTansl NOATOTOBKHU UCIIOIHIEMON porpaMMbl. CTpyKTypa IporpamMmsel Ha
s3bike CH++. Jlekcuueckue ocHOBBI (a1aBuT, JiekceMbl) si3pika C++.

14. JIMpeKTUBBI IPEnpoLeccopa U yKa3aHUs KOMITHIATOPY. J{MpEeKTUBBI
#include, #define, #asm, #endasm.

15. Tunel nanapix B C++. ABTOMaTHYECKOE U SIBHOE TIPEOOPA30BAHNE THUIIOB.
16. Onpenenenus u onucanusi 00beKToB. OnpeeneHus NepeMeHHbIX.

['moGanpHbIe M TOKABHBIE TIEpEeMEHHbIE. BUTOBBIE IEpEMEHHBIE.
17. MaccuBbl, CTpYKTYpbl, OObSIBICHHUS, IEPEUUCICHUSI.

IK-1.V.1
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18.  ®ysxnuu. OnpeneneHus, OObSABICHHUS U BBI30B (DYHKLIUH.

19.  Koncrantsl. Llenbie, BenecTBEHHBIE, CAMBOJIBHBIC, CTPOKOBBIE KOHCTAHTHI.
20.  JIBa cmoco0a 3aiaHust KOMMEHTapueB. BeipaxeHus. 3Haku omneparuil.
YHapHble, ONHApHBIE, TEpHAPHAs oriepanuu. [IpuopuTeThl oneparyii.

21. Omneparopsl. [lociienoBaTenbHO BBIIOIHAEMBIE OIIEPATOPHI.

22. VYcnoBHblii oneparop. OnepaTop — NepeKIoYaTelib

23.  OmepaTopsl IUKIIA C IPEAYCIOBUEM U C IMOCTYCIOBHEM. MITepalinoOHHBIN
UK.

24.  Omepatop 6e3ycinoBHOrO niepexosa. OmnepaTop Bo3Bpara u3 GpyHKIUU.

Oneparop NpUHYAUTENBLHOTO Bhixo1a. OnepaTop 3aBeplIeHUs TeKYIIEH UTepaliu.

Bormpocsr (3amaun) ais 3adera / qudd. 3adera npeacTarieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

No /it [Tepedyens BonpocoB (3amayv) mist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOECKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHI

MpeICTaBICHBI B Tabwuie 17.

Tabnuua 17 — IlepeueHb TeM JJIsi KYPCOBOIO MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM paboThI

Ne i/t N
KYPCOBO# pabOThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM MJIaHOM HE IPEeyCMOTPEHO

BOHpOCLI I IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

MpeJICTaBICHBI B Ta0wmie 18.

Tabmunua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB JUIsi TECTOB

. Kon
Ne n/n IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB
UHAMKATOpa
1. [Tonsatusa «Muxkponpoueccop» 1 «MHUKPOKOHTPOILIEP. IK-1.3.1

XapakTepHble 0COOCHHOCTH MHUKPOTPOIIECCOPHBIX HH(POPMAIIMOHHO-
ynpaistonux cucteM. OCHOBHBIE TPeOOBaHUS, IPEABABIIEMbIEC K
MUKPOKOHTPOJIIEpAM pOOOTOTEXHUYECKUX CUCTEM

2. HcTtopus pa3BUTHS MUKPOKOHTPOJIEPOB. OCHOBHBIE
XapaKTepUCTUKU MUKPOKOHTpPOJLIEpA.
3. Knaccugukaius MUKpOKOHTPOJIJIEPOB IO Pa3psIHOCTH LIIMHbI

nanHbix LIIY, mo apxuTekType BBIUUCIUTENBHON CUCTEMBI, 110
(bupMeHHBIM MIaTGOpPMaM, 10 BHIIOIHAEMbBIM (QYHKIUSAM.
YHuBepcanbHble MUKPOKOHTpOJUIEpHl. Criennain3upoBaHHbIe
MUKPOKOHTPOJIJIEPHI.

4. CISC u RISC apxutexTypa MUKpOKOHTpOsIepoB. Oco0eHHOCTH
CISC — xoHnenmuu.

5. CISC u RISC apxurtexktypa MUKPOKOHTpOJUIepoB. OcoOeHHOCTH
RISC — konuermniuu.

6. [Tpuncronckas (¢pon Helimana) u rapBapickast apXUTEKTYpbl
MUKpoIporeccopoB. MoauduuupoBanHas rapapJickasi 1 paciIipeHHast
rapBap/IcKasi apXUTEKTYpBI.

7. [Honsitusa «Aapo», «CemerictBoy», «Moaenby
MUKpPOKOHTpoJuiepa. OCOOEHHOCTH COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB:
MOJlyJIbHAsl OpraHu3alus, 3aKphlTas apXUTEKTypa, UCIOIb30BaHUE
TUIMOBBIX QYHKIIMOHAJIBHBIX MepubEepUHbIX MOAYIIEH U PACHIMPEHUE
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qHcia PKUMOB UX pabOThI.

8. Tunosas cTpyKTypHas cxemMa MUKPOKOHTpOJIIEpa 00IIero
npuMenenus (yauBepcaibHoro MK). CocTaB mpoiieccopHOro siipa u
U3MEHeMOro (yHKIIMOHAIBHOTO OJI0Ka.

9. Br160p MUKPOKOHTpOJIEpA TIPU MPOSKTUPOBAHUH MEXAaTPOHHBIX
U pOOOTOTEXHUUECKUX CHCTEM.
10.  OcobenHocTy MPOrpaMMHUPOBAHHSI MUKPOKOHTPOJUIEPOB U

OTJIAIKHU NPOrpamMm. S3bIKu IpOrpaMMHUPOBaHUS MUKPOKOHTPOJUIEPOB.
Ocobennoctu si3p1ka C++.

11.  Cuctemsl cuucnenus. Heno3unuoHHble ¥ MO3UIIMOHHbIE
cucteMbl cuncienus. [lepeBo uncen B MO3UIIMOHHBIX CUCTEMAX
cuuciieHus. BoinoiaHenne apupmMeTnyeckux onepanuii B JBOUYHON
CUCTEME CUMCIICHUS.

12.  ®opmsl pecTaBIeHHs YUCIOBBIX JAHHBIX B
MUKPONPOLIECCOPHBIX ycTpoiicTBax. [IpeacTaBnenne qaHHbIX ©
(bukcupoBaHHOH U ¢ MmaBarolel 3amsroil. [Ipencrasnenue
oTpuLaTenbHbIX yncen. [Ipsamoii, 0OpaTHBIN U TONOJTHUTENbHBIN KOI.
13.  Dransl NOATOTOBKU MCIIOMHAEMOM nporpaMmsel. CTpyKTypa
nporpaMMsl Ha si3bike C++. Jlekcuueckre oCHOBBI (ay(aBUT, JIEKCEMBI)
a3plka C++.

14.  JlupexTHuBBHI Ipenporeccopa U yKkazaHusi KOMIWISATOPY.
JApeKTUBBI

#include, #define, #asm, #endasm.

15.  Tunsl nansex B C++. ABTOMaTHYECKOE U SIBHOE
npeoOpa3oBaHUE TUIIOB.

16.  Omnpenenenus u onucanusi 00beKTOB. OnpeaeeHus
nepeMeHHbIX. [ 100ambHbIe U JTOKalbHbIe TepeMeHHbIe. bBuToBBIE
MIEPEMEHHBIE.

17.  MaccuBsl, CTpYKTYpbl, OOBSBIEHUS, IEPEUNCICHHUS.

18. Oynaknuu. Onpeaenenus, 00bsIBICHUS U BBI30B (DYHKITHH.

19.  Kosxcrantsl. Llenble, BemecTBEHHbIE, CHMBOJIbHBIE, CTPOKOBBIE
KOHCTaHTBHI.

20.  Jla cnoco0a 3a1aHusi KOMMeHTapueB. Boipaxenus. 3Haku
ornepaiuil. YHapHble, OuHapHble, TepHapHas onepauuu. [Ipropurerst
onepauuu.

21.  Onmnepatopsl. [locnenoBaTensHO BHITOIHAEMBIE ONIEPATOPHI.
22.  YcnosHblil onepatop. Oneparop — nepekaodareib

23.  OmepaTopsl IUKJIA C MPEAYCIOBUEM U C IIOCTYCIOBHEM.

HrepaumoOHHBIN TUKIIL.

24, OmnepaTop 6e3ycioBHOTrO nepexoaa. OnepaTop BO3Bpara U3
¢bysakuu. OnepaTop NPUHYIUTENBHOTO Bbixoaa. OnepaTop 3aBepIieHus
TEKYIIEH UTepalyu.

ITIK-1.V.1

oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

[lepeueHp TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OpPMBI

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeHo

10.4. MeToauveckre  MaTepUalbl,  ONPEACIAIONUAE  MPOLEAYPHI

OLICHUBAaHUA

HHJUKATOPOB, XapaKTCPU3YIOIHUX OTallbl (I)OpMI/IpOBaHI/I}I KOMHCTGHHHﬁ, COACPIKATCA B
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JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIUX NOPSAAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHuAa 1Jisd 06yqa}0mﬂxc;1 I10 OCBOCHHIO JUCHUITJIMHBI

11.1. Metoauueckue yka3zaHHUS MJisi OOYYaIOIIUXCS IO OCBOCHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAUYE€HHME JIEKIIMOHHOTO MaTrepuaja — JIOTHYECKH CTPOHHOE,
CUCTEeMHOE, TIyOOKO€ ¥ SICHOE U3JIOKEeHHEe ydeOHoro Marepuana. Ha3HadyeHwue
COBPEMEHHOM JIeKIIMM B paMKaX JUCHUIUIMHBI HE B TOM, YTOOBI MOJY4YUTH BCIO
MH(OPMAIIHIO TIO TEME, & B OCBOCHHH (DYHIaMEHTAIBHBIX MPOOJIEM JUCIUILINHBI, METOJIOB
HAy4yHOTO TO3HAHMsI, HOBEHIIMX JOCTH)KEHUN Hay4yHOW Mbicid. B ydueOHOM mporecce
JEKIUS  BBITIONHSAET METOJOJOTHYECKYI0, OpraHU3alMOHHYI0 H  HH()OPMAIMOHHYIO
¢bynkun. Jlekuus packpblBaeT MOHATHHHBINA ammapaT KOHKPETHOM oOiacTu 3HaHus, e
MpoOJIeMbI, JaeT IENbHOE TMPEACTABICHUE O JWCIHIUIMHE, IMOKA3bIBACT B3aUMOCBSI3b C
JIPYTUMHU JUCIUILIMHAMHU.

[1nanupyeMsble pe3yJbTaThl IPU OCBOCHUHU 00YUYaIOIIMMUCS JICKIIMOHHOTO MaTepuana;

— TMOJy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHB
KOTOPBIX OMpEAENseTCs 1eIeBOil YCTAaHOBKOM K KaXK/I0M KOHKPETHOU TeMe;

— TONyYyeHHUE OMbITAa TBOPUYECKOM PabOTHI COBMECTHO C IIPENOAaBaTeleM;

— pasBuTHE MNPOGECCHOHAIBHO-JCIOBBIX KadecTB, JIOOBU K TMpPEeaIMeTy U
CaMOCTOATEILHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBJIGHHE HE0oOXOIMMOro uHTepeca, HEOOXOIMMOro s CaMOCTOSITEIbHOMN

padoTHI;

— TMOJy4YeHUE 3HAHUN O COBPEMEHHOM YpPOBHE Pa3BUTHSA HAYKU U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA OIIOKAMIIINME TOMIbI;

—  Hay4HThCS METOAMYECKU 00pabaThiBaTh MaTepuai (BBIICIATh IIaBHBIE MBICIH U
MOJIOKEHHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TIIOBTOPSITh HMX B  Pa3IMYHBIX
(bopMyIIMpoBKax);

— TONy4YeHUE TOYHOTO MOHMMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHSITHIA.

JIeKUMOHHBIA MaTepual MOXET COMPOBOXKIATHCA JIEMOHCTpPAIMEN CIIAIOB |
MCIOJIb30BaHUEM pa3/IaTOYHOTO MaTepHalia MpU MPOBEACHHH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/JIEIBHBIX TEMATHK 110 JUCITUTUITHHE.

CrpyKTypa npeaocTaBiIeHHs JIEKIIMOHHOTO MaTepuana:

— TIOJIyYeHHE COBPEMEHHBIX, II€JIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUN, YpPOBEHBb
KOTOPBIX ONPENENSIETCS LEJIEBOM YCTAaHOBKOM K Ka)KOM KOHKPETHOU TEME;

— TIOJIYY€HHE OIbITa TBOPUYECKON pabOThI COBMECTHO C MpEToaBaTeeMm;

— pa3BuTHEe TPO(GECCHOHATHHO-ACNOBBIX KAauecTB, JIOOBH K TpPEAMETY U
CaMOCTOATEILHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHWE HEOOXOJMMOTO HWHTEpeca, HEOOXOAMMOro s CaMOCTOATEIbHOU

paboTHI;

— TOJIyYeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pa3BUTHA HAYKM U TEXHUKH U O
MIPOTHO3€E UX Pa3BUTHS HA OJMKANIINE TOJBI;

— TIOJy4YeHHE HABBIKOB 00pabOTKHM MaTepuana HayYHBIX HCCIENOBAHUM (BBIICIATH
TJIaBHBIE MBICITH W TIOJOXKEHHS, MPUXOJNTh K KOHKPETHBIM BBIBOJAM, MOBTOPSTH HUX B
pa3IMYHBIX (HOPMYIHPOBKAX);

— TIOJIyY€HHE TOYHOTO MTOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

11.2. Metoauueckue yka3aHUsl A OOy4YalOUIUXCS IO BBIMOJTHEHHUIO JIa0OpPaTOPHBIX paboT.
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B xonme BbimonHeHUss 11abOpaTOpHBIX  pabOT  OOy4aroIIMMCS  JOJDKEH  yriIyOuTh U
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBJIJIETh COBPEMEHHOW METOAMKOM M TEXHHUKOU
HKCIIEPUMEHTA B COOTBETCTBUU C KBATH(PHUKAIMOHHON XapaKTEPUCTUKON 00ydaromerocs.

Beimonnenue 1abopaTtopHbIX pabOT COCTOUT U3  AKCIEPHUMEHTAIBHO-TIPAKTHYECKOH,
pacueTHO- aHAIUTUYECKOM YacTeil U KOHTPOJIbHBIX MEPOTPUSATHUH.

Beimonnenue nabopaTopHbIXx paboT oOydarommMMcs SBISIETCS  HEOTHEMIIEMOM
YacTbl0 HW3YYEHMs] JUCIHUIUIMHBI, OINpeaeisieMold y4eOHbIM IIJJaHOM, M OTHOCHUTCS K
cpeacTBaM, 00€CIeUHBAOIINM PEIICHHE CIEAYIOUINX OCHOBHBIX 3a7ad 00yJaromerocs:

— mnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAaHUSA MPOLECCOB, SBICHUN U

00BEKTOB,M3y4aeMbIX B paMKax JAHHOW AUCUHUILIMHBI;

— 3aKpeIUICHHE, Pa3BUTHE M JCTAIHM3alUs TCOPETUUYECKUX 3HAHUHM, MOTYyYEHHBIX
HaJICKIHUSX;

— TOJy4YyeHHe HOBOM MH(OPMALIUU MO N3y4aeMOil TUCIUIUINHE;

— T[pHOOpeTeHHE  HAaBBIKOB  CAMOCTOSTENBHOW  paboThl ¢

1a060paTOPHBEIMOOOPYIOBAHUEM U PUOOPAMH.

3aganue U TpeOOBAHMS K IIPOBEACHMIO J1a00paTOPHEIX padoT

JlaGoparopHble pabOTHI, MPEIyCMOTPEHHBIE B JIaHHOM Kypce, BBIMONHSIOTCS B
KOMITBPIOTEPHOM KJIaCCE Ha TEPCOHAIILHOM KOMITBIOTEpE C HCIIOJIb30BAHHEM ITaKETOB
npuknaaaeix nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro
Portable.

B mpomecce mnoarotroBkun K nabopatopHoil paboTe HEOOXOAMMO HW3YYHTh
COOTBETCTBYIOIIME METOJUYECKIE YKAa3aHUs U MOBTOPUTH JICKIIMOHHBIN MaTepHal, KOTOPbIT
OTHOCHTCSI K TeM€ PabOTBHI.

[lepen HauamoM BBIMIOJIIHEHUSI PAOOTHI HEOOXOAMMO CO3/AaTh OTACIBHYIO MANKY JUIS
co3/aBaeMbIX B paboTe (QaillloB M YCTAaHOBHTH €€ B CHCTEME KaueCTBE TEKyIIeh
mupektopun. IlyTe K [daHHOM mamke He JOJDKEH CcojAepkKaTb HUMEH, HAIMMCAaHHBIX
KUPWIIULEH.

B mporecce BbIMONHEHUS paOOTHI MONYYEHHBIE PE3YNbTaThl PAcu€TOB, JUCTUHTHU
pa3pabaTbIiBacMbIX MTPOTPAMM, CXEMBI U JApyTHe pabodre MaTepHUAabl JIOJDKHBI COXPAHSITHCS
Ha JMCKe [Tl UX JalbHEHIIIero UCIOIb30BaHUs TPpU 0(OPMIICHUH OTUETA.

[To oxoHuanum pabOTHI HEOOXOIUMO COCTABUTH OTYET W TOATOTOBHTHCS K €r0
3aIUTe HACIEAYIOIEM 3aHATHH.

Crpykrypa u dopma ordyera o 1abopaToOpHOM
pabote OTuér 0 NabopaTopHOil paboTe NOJIKEH
COJIepPKATh:
— (pamMuIMIO, UMS U OTYECTBO CTYIEHTA, BHIIIOJIHUBIIETO PadoTy;
— HOMep y4eOHOI rpynIsl;
— J1aTy BBIIIOJTHEHUs paboThI;
— Ha3BaHUe paboThI;
— 11eNb paboThI;
— KpaTKyroo (GOopMyIHPOBKY 3a/IaHHs Ha JJAOOpaTOPHYIO paboTy;
— OCHOBHBIE TEOPETHYECKHE CBEACHHUS M  (OPMYINbI, HCIOJb30BaBIIMECS B
MIPOLIECCEBBIMOIHEHHS pabOTHI;
— JINCTUHTH TIpOrpamM, pa3pa0OTaHHbIE M OTJIAKEHHBbIE B IPOILECCE BBIIOIHEHUS
paboThI;
— CXeMBI, pa3padoTaHHbBIE B ITPOIECCE BHITOTHEHHS PaOOTHI,
— IIPU UCIMOJIb30BaHUM JONOJHUTEIBHOM JIUTEpaTyphl yKa3aTh CCBUIKM U HPUBECTH
CTIHCOKJIUTEPATYPHI;
— BeIBo1BI 110 pabdore.




TpeGoBanus k 0hopMIIEHUIO OTUYETA O JIAOOpaTOPHOI paboTe

[Ipumep odopmieHHS TUTYIHHOTO JUCTAa OTYETA MO JlabopaTopHOW paboTe
MPUBEJCH HA CaliTe YHUBEPCUTETAa WW.guap.ru.

[Tpu odopmiennn otuéra o mabopaTopHOil paboTe HEOOXOIUMO MPHUACPIKUBATHCS
tpeboBanuii [OCT 7.32-2017 «OT1uér 0 HayuyHO-UCCIIEAOBATENbCKON padoTe. CTpyKTypa H
npaBuiIa OPOPMIICHHSI.

[To xaxxmo# 1aboparopHOi paboTe AOIDKEH OBITh OJATOTOBJICH OTYET B OyMaXKHOM U
B 3JIEKTPOHHOM BuJe. [locne 3amuThl 1a00paTOpHBIX padOT OTYETH B OyMakHOM BHJIE C
MIPOCTABIICHHBIMH OILICHKAMH XpaHATCI Ha Kadeape, a OTYETHI B IJICKTPOHHOH (dopme
JOJDKHBI OBITH BBUIOXKEHBI B JIMYHOM KaOWHETE y4yalllerocs Ha caiiTe yHUBEPCUTETA.

11.3. Metoauveckue  ykKazaHus I8 OOy4aroOmMXCs 10  TPOXOXKICHUIO
CaMOCTOSITENIbHOM pabOTHhI

B Xoze BBINONHEHUS] caMOCTOATENBHON paboThl, 00y4YaIOMIMNCS BBIOIHIECT PadoTy
Mo 33JaHUI0 M TPH METOAMYECKOM PYKOBOJCTBE IIpemojaBaTenis, HO 0e3 ero
HETIOCPEJICTBEHHOTO YYACTHS.

Jiia oOyuaronuxcs Mo 3a04HON Gopme 00ydeHHsI, CaMOCTOSITeNIbHAsT pad0Ta MOXKET
BKJIFOYATh B CEOSI KOHTPOJIBHYIO paboTy.

B mpomecce BBINONHEHHS CAMOCTOATEIBHOW paboThl, y OOy4arouierocs
bopmupyeTcs 1menecoo0pa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE TMO3BOJISIET UM
pa3BUBaTh YMEHHUS U HAaBBIKM B YCBOCHHHM M CUCTEMATH3AllMHM MPUOOpPETaeMbIX 3HAHUM,
o0ecrieunBaeT BHICOKMI YPOBEHBb yCIEBAEMOCTH B MEPHOJ O0YYEHHs, TIOMOTACT MOIYYUTh
HABBIKU TOBBIIICHUSTTPOPECCHOHATHHOTO YPOBHSI.

MeroauyecKUMH  MaTepuallaMH, HaNpaBISIONIMMU  CAMOCTOSITENIbHYI0  paboTy
00yUaIOIUX CSISBISIOTCS:

—  y4eOHO-METOIMYECKHI MaTepual Mo AUCUHUILINHE;

— METOIMYECKHWE YKa3aHWsA 10 BBHINMOJHEHUIO KOHTPOJIBHBIX paboT  (mis
oOyuaroluxcs 1o 3a04Hoi popme 00ydeHus).

11.4. Metoauueckue yka3zaHus ISl OOYYarOIMXCS MO MPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH IPELyCMATPUBAET KOHTPOJIb KadecTBa 3HAHWM
o0ydJaroIuxcs, OCYIIECTBIIEMOIO B TEUYEHHE CEeMecTpa C LEeJlbl0 OLEHMBAHUSA XOAa
OCBOCHMS TUCIUIUINHBI.

Kontpons kadectBa 3HaHMH  OpoBOIUTCA B (GoOpME  MHIMBUAYAIBHOTO
co0eceoBaHUsl 10 MaTepHally OTIAENbHBIX pPa3AesioB JUCIUIUIMHBI, a TakXe IMPOBEPKU
OTYETOB O BBIIOJIHEHUUTIPAKTUYECKUX 3aJaHUM.

Pesynmprarel TEKymiero KOHTPOJISI MOTYT YUYWTBIBAaTbCA TPHU  NPOBEICHUH
IIPOMEXYTOYHOM aTTeCTaluu.

11.5. Meroauueckue  ykasaHus s OOydJalomuXcs 1O  MPOXOXKIACHHUIO
MIPOMEKYTOUYHON aTTECTALUN.

[IpomexxyTounasi arTectanuss OOy4yalOIIMXCs MpedycMaTpuBaeT OLEHUBaHHE
MPOMEKYTOUHBIX W OKOHYATEIBHBIX pe3yabTaToB oOyueHHs 1o auctumuimae. OHa
npoBouTcs Bpopme auddepeHnpoBaHHOrO 3auéTa.

HuddepenurpoBaHHblii 3aueT — 3TO (QopMmMa OIEHKM 3HAHWUH, MOJyYEHHBIX
o0yJaromuMcsl TMPH HW3yYEHUHM JUCLUUIUIMHBL, TPU BBIIOJIHEHUH KYPCOBBIX IPOEKTOB,
KypCOBBIX paboT, Hay4YHO-HCCIENOBATEIbCKIUX pAadOT W TPOXOKIACHWUU TIPAKTHK C
aTTeCTallMOHHOMN OLIEHKOM «OTIIUYHOY, «XOPOILIOY, «yJIOBJIETBOPUTEIHHOY,
«HEYJIOBIIETBOPHUTEITHHOY.
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OueHuBaHWE 3HAHWW W HABBIKOB CTYACHTOB IPU MPOBEACHUH MPOMEKYTOUHOU
aTTecTallii OCYIIECTBIISICTCS B COOTBETCTBHH C TpeboBaHusiMu [lonmoxenuit «O Texymem
KOHTPOJIE yCIIEBAEMOCTH U MPOMEKYTOUHOU arrectanuu ctyaeHToB 'Y ATl oOydarommxcs
[0 MpOorpaMMaM BBICIIETO 00pa3oBaHus» U «O MOIYJIBHO-PEUTHHTOBON CHCTEME OIEHKU
KadecTBa yuyeOHOU paboThl cTyeHTOB B 'Y AlT».
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy JAUCHUIUINHBI
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Jlata BHECEeHUs
H3MEHEHUH U
JIOTIOTHCHUH.

Iloammce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoi




