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AHHOTaNM

Hucuumnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY» BXOJIUT B 00pa3OBaTEIbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUsl — NPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
cnennainbHoctd  27.03.04 «VYmpaBiieHME B TEXHMYECKUX CHCTEMAax» HaIpaBJICHHOCTH
«Ynpasnenue u nHPOPMATHKA B TEXHUYECKHX cHUcTeMaxy. Jluciumiunna peanusyercs kadeapoi
«Ne32y.

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOUIMX KOMITETCHIINIA:

[IK-2 «CnocoOHOCTh MPOBOAUTH BBHIYMCIUTENbHBIE SKCIIEPUMEHTHI C HCIOJIBb30BAHUEM
CTaHJApPTHBIX MPOTPAMMHBIX CpPEIACTB C ILEJIbl0 MOJYYEHHS MAaTEMaTUYECKUX MOAee
MIPOLIECCOB U 0OBEKTOB aBTOMATU3ALIMU U YIIPABICHUSD)

[NIK-6 «CrocoOHOCTh MPOU3BOAUTH PAcYEThl U MPOCKTHPOBAHUE OTACIBHBIX OJIOKOB U
YCTPOMCTB CHUCTEM aBTOMATH3allUM W YIpPaBJICHUS W BbIOMpaTh CTaHAAPTHBIE CpPEICTBA
ABTOMATHUKH, WU3MEPUTEIbHOW U BBIUMCIUTEIBHOM TEXHUKU MJI IPOEKTHPOBAHMSI CHUCTEM
ABTOMATU3AIMH U YIIPABJICHHS B COOTBETCTBUU C TEXHUYECKUM 3aJJaHHEM)

CopepxaHue AUCLUUIUIMHBI OXBAaTbIBAE€T KPYr BOIIPOCOB, CBSI3aHHBIX C pa3pabdOTKON U
OTNAAKOM Tporpamm Jisi MUKPOKOHTPOJUIEPOB Ha sI3bIKE MporpamMmupoBanus C++, a Takxke
U3Y4YEHHEM OCOOEHHOCTEHN apXUTEKTYpPbl NOMYJISIPHBIX MUKPOKOHTPOJLIEPOB.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCienyromue QopMbl OpraHu3aluu
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe paboThI, CAMOCTOSITENbHAS padoTa 00yJaroIIerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTAIHs B (hopMe dK3aMeHa.

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs O JUCIMILTUHE KPYCCKUI.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHUS 11O JUCIUTLIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
[lenpro MUCIUTUTMHEI SBIISIETCS O3HAKOMJICHHE CTYJICHTOB C MPHUHIMIIAMH, METOJAAMH U
WHCTPYMCHTAJILHBIMH CPEJCTBAMHU pa3paOdOTKH W OTJIAJKH IPOrPaMMHOTO OO0ECIeYCHHS

MUKPOKOHTPOJUIEPOB, U3y4eHUe ocoOeHHOCTeH aApXUTEKTYpPBI MOMYJISIPHBIX
MUKPOKOHTPOJUIEPOB, pasBuTHe MPAKTHYECKUX HABBIKOB MIPOrpaMMHUPOBAHUS
MUKPOKOHTPOJIIIEPOB.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4YacTd, (GOPMUPYEMOl  y4yaCTHHUKaMHU

00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICIIETO0 00pa3oBaHus (panee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIlIeTyIOIUMU
KOMIIETEHIIUSIMU WM UX YacTsMH. KoMmneTreHIMM 1 MHAMKATOPbl UX JAOCTHKEHUS IPUBEICHBI B

Tabymune 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Konu
Kareropus (rpynna) A Koa u HauMeHOBaHWE HHAMKATOPA JOCTUKECHUS
HanNMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHIIHHU
[1K-2 CriocobHOCTE
MIPOBOJIUTH
BBIYHCIIUTEIbHEBIE
SKCIIEPUMEHTEI C
HCHOHI; SOBAHIEM [1K-2.3.1 3Haet npuHIMIIBI pabOThI CTaHAAPTHBIX
CTARTADTHBIX MIPOTrPaMMHBIX CPEACTB, HEOOXOAUMBIX JIJIsI
P OCYIIECTBIIEHUS pa0OTHI C 00bEKTaAMU
[TpodeccuonabHbIC | MPOTPAMMHBIX
KOMIIETEHIT CPECTR C HETBIO aBTOMATHU3AIMU U YIIpaBJICHUS
HI:)H CHISL [1K-2.B.1 Bnaneetr HaBbIKaMu MIPOBEICHUS
MaTzlt\{/[aTI/IIIGCKI/IX BBIYUCIIUTEIBHBIX SKCIEPUMEHTOB MPU TTOMOIIIH
o CTaHJAPTHBIX POrPAMMHBIX CPEJICTB
MO/IeJIel MTPOLIECCOB
1 O0OBEKTOB
aBTOMAaTH3aILlUH U
YIPaBJICHUS
ITK-6 CriocoOHOCTE
MIPOU3BOIUTH
pacy€Tsl U
MIPOCKTUPOBAHUE
OTENBHBIX OJIOKOB U
YCTPOMCTB CHUCTEM
aBTOMAaTHU3aIUU U [1K-6.3.1 3HaeT OCHOBHbBIE METO/IMKHU pacueTa u
aBJICHUA U IIPOEKTUPOBAHUS CUCTEM aBTOMAaTHUECKOTO
yo
BLIOUpATH YIpaBJICHUS
ITpodeccnonanbpHbIe
pod CTaHIapTHBIE [1IK-6.VY.1 YMeer BeIOUpaTh CpeICTBA
KOMIIETEHIINHU
cpeiacTBa ABTOMATUKH, U3MEPUTEIHHON U BHIYUCIUTEIILHON
aBTOMAaTHKH, TEXHUKH JIJIS1 TPOCKTUPOBAHKS B PaMKax 3a7ad
U3MEPUTENILHON 1 a”aimu3a u cuaresa CAY
BEIYHCIIUTEILHON
TEXHUKH I
MIPOCKTUPOBAHUS
CHCTEM

aBTOMAaTHU3ALHH U
yIpaBJIeHUs B




COOTBCTCTBHH C
TCXHUYCCKUM
3aJaHUCM

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MoxeT 0a3upoBaThCs HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00yYalOIIUMUCS
[IPY U3YYEHHUH CIEAYIOUIUX AUCUUIUIAH:

—  «JluckperHas MaTeMaTHUKay,

—  «Teopust aBTOMAaTUYECKOTO YIPABJICHUS Y,

—  «CXeMOTeXHUKA CPEACTB KOHTPOIAN.

3HaHus, TOJNYyYECHHbIE NPU HM3YYCHUM MaTepuaia JaHHOW JTUCHUIUIUHBI, MMEIOT Kak
CaMOCTOATEJIbHOE 3HAYEHUE, TAK U MOTYT UCIIOJIb30BaThCS IIPU U3YUYEHUU JPYTUX TUCLUILINH:

—  «lIporpamMmHO-1Iel€BOE YIIPABICHHUE B MPUOOPOCTPOCHUN Y,

—  «MHUKpOIPOILIECCOPHBIE CPEJICTBA KOHTPOJIA U AUATHOCTUKH.

3. OO0BEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0beMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
pabOoTHI 10 TUCUIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH IO CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmuua 2 — O0beM U TPYLOEMKOCTh JTUCIUILITMHBI

TpynoemkocTs Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemkocmp OUCYUnJIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoi no020moeKu 34 34
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nekiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3asstus  (I13),
(uac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (Jac) 57 57
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auer, sx3amen (3auer, udd. 3auq, OK3. DK3.
OK3.*%*)

*k
IIpumedaHue: kaHaMAATCKHI 9K3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHN.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIMUIUIAHBI, KX TPYJI0EMKOCTh

Jexumu | 113 (C3)| JIP KIIT CPC

Pa3znensl, TEMBI JUCIIAIUIMHEI (uac) (uac) (4ac) (uac) (gac)

Cemectp 7




Pazgen 1. XapakrepHsle 0COOCHHOCTH
MHKpPOTIPOLIECCOPHBIX  WH()OPMAIIMOHHO- 2 4 6
U3MEPUTEITLHBIX CHCTEM.
Paznen 2. TunoBas cTpyKTypHas cxema
MHUKPOKOHTpOJUIEpa 00IEero MpuMeHEeHUSI. 2 4 6
OCOOCHHOCTH MOMYJISIPHBIX aPXUTEKTYP
MUKPOKOHTPOJIIIEPOB.
Pa3nen 3. Cucremsl cuncnenus. opmel
NPE/ICTABICHHS YMCIIOBBIX JAHHBIX B 2 4 7
MUKPOTIPOIIECCOPHBIX YCTPOHCTBAX.
Paznen 4. Ctpykrypa mporpammsl Ha s3b1ke C++. 2 4 6
Oranbl MOArOTOBKY HCIIOTHIEMOH IPOTrPaMMBbl.
Paznen 5. Onpenenenus u onucanus 00bEKTOB. 3 6 8
Bripaxxenus. 3Haku OTIepaIyi.
Pasnen 6. Oneparopsr si3pika C++ 2 4 6
Paznen 7. OOBEKTHO-OPHEHTUPOBAHHOE ) 4 8
POrpaMMHUPOBAHHE.
Pazgen 8. MukpokonTpomiepsl AVR cemeiicTBa 2 4 10
Mega dpupmst ATMEL.
HWroro B cemectpe: 17 34 57
Utoro 17 0 34 0 57

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howme
p HaszBanue u conepxanue pa3aenoB U TEM JIEKIIMOHHBIX 3aHATHI
paszaena
1 XapakTepHble 0CO0EHHOCTH MUKPONPOLECCOPHBIX HH(POPMALIMOHHO-

u3MepurebHbIXcucTeM. [lonsatus «Mukpornpoueccop» U «MUKPOKOHTPOILIIEPY.
OcHoBHbIE TpeOOBaHMsI, IPEIbSBIAEMbIE K MUKPOKOHTpPOJIJIEpaM
POOOTOTEXHUYECKHX CUCTEM

HcTopus pa3BUTHS MUKPOKOHTPOJIEPOB. OCHOBHBIE XapaKTEPUCTUKH
MUKpOKOHTpoJuiepa. Kitaccudukaiys MUKpOKOHTPOJUIEPOB MO Pa3psIHOCTH IIHHBI
nansbix LIITY, mo apxuTekType BHIYUCIUTENBHOM CUCTEMBI, IO (PUPMEHHBIM
waTgopmam, Mo BBIMOIHAEMBIM(DYHKIUAM. Y HUBEPCaIbHbIE MUKPOKOHTPOJIIEPHI.
Crennanu3upoBaHHbIE MUKPOKOHTPOJIIIEPHI.

CISC u RISC apxurexktypa mukpokoHtpoiuiepoB. OcobOennoctu CISC —
koHneniuu. CISC u RISC apxutektypa MUKpOKOHTpoJuiepoB. OcoOEHHOCTH
RISC — xonnenumu. IlpuHcToHckas (pon Heiimanma) wm TapBapickas
aApXUTEKTYPBbl MUKPOIIPOLIECCOPOB.

MouduuupoBaHHas rapBapJIcKasi M pacUIMpeHHas TapBapAcKasi apXUTEKTYphbI.




2 TunoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJLJIepa 00111ero NpuMeHeHHs

(yauBepcanbHoro MK). CocTaB mpoIeccopHoro sijpa u U3MEHSEMOT0
(GyHKIMOHATIBLHOT 0 OJIOKA.
[onstus «Anpoy», «CemerictBoy, «Mo€Nb» MUKPOKOHTPOJLIEPA.
OCoOEHHOCTH COBPEMEHHBIX MHKPOKOHTPOJIJICPOB: MOJIyJIbHASI OpraHU3aIIus,
3aKpBITasi ApXUTEKTYPa, UCTIOJIb30BAaHNE TUIIOBBIX ()YHKIIMOHATBHBIX
nepudepuiHBIX MOIYJICH M pacuIMpeHHe YKciia PpEKUMOB UX pabOTHI.
Bb100p MUKPOKOHTpOJIIEpa TIPH MIPOCKTUPOBAHUH AIEKTPOMEXAHUICCKUX CUCTEM.
CeMelicTBO MUKPOKOHTpOJIIEPOB cemeiicTa Intel 8051, nu3nenus kommanuii
Motorola (68HCO05, 68HCO08, 68HC11) u Zilog (Z8) , PIC-xoHTpOsuIephl GUpMBI
Microchip, cemeiictBo MukpokoHTposiepoB AVR ¢upmer Atmel,
MukpokoHTposiepsl STM8 u STM32 ot STMicroelectronics, 32-paspsiagHoe
nporeccopHoe s1apo ARM Cortex-M3 . OcobeHHOCTH TPOrpaMMHUPOBAHHUS

MUKPOKOHTPOJIEPOB U OTJIAJIKK MPOrpaMM. SA3bIKu
MIPOrpaMMHUPOBAHUs MUKPOKOHTpOJLIepoB. OcoberHocTH si3bika C++.

3 CucreMbl CUMCJIEHUS. HGHOSI/IHI/IOHHI)IG 1 IMMO3UIMOHHBIC CUCTCMbI CUMCJIICHUS.

IlepeBon uncen B NO3UIMOHHBIX CHCTEMaX cuucieHus. Boimonnenue
apu(METHYECKUX ONEepalnii BABOMYHON CUCTEME CUMCIICHUS.

®opMblI NpecTaB/IeHUs YUCIOBbIX IAHHBIX B MUKPOIIPOLECCOPHBIX
ycTpoiicTBax.
IIpencraBnenue AaHHBIX ¢ (UKCUPOBAHHOM U C IJIaBaroOIIEH 3asToH.
[IpencraBnenneorpunarenbHbix uncen. [Ipsmoii, oOpaTHbIi 1
JIONOJIHUTEIbHBIN KO/,

4 Crtpykrypa nporpammsbl Ha si3biKke C++. DTanbl NOATOTOBKH

si3pika C++.

HCIIOJIHAeMO IporpamMmsel. JIekcuueckre OCHOBBI (a1(aBuUT, JIEKCEMBI)

JlMpekTuBbI mpernpoleccopa U yKa3aHusi KOMIUIATOPY. JIUpeKTUBbBI
#include,#define, #asm, #endasm.
Tunel ganaeix B C++. ABTOMaTHYECKOE M SIBHOE NMPEe0OPa30BAHUE THUIIOB.

5 Onpenenenus u onucanusi 00beKTOB. OnpeeIeHns NEPEMEHHBIX.

GbyHKIUH.

['moGanbHbIEe UTOKAIBbHBIE IEpEMEHHbIE. BUTOBBIE IEpeMEeHHBIE.
MaccuBbl, CTPYKTYpbI, 0OBSBICHNUS, IEPEUUCIICHHS.
Oyukuuu. Onpenenenus, OObsIBICHUS U BbI30B

KoHCTaHTEL L[CJ'II)IC, BCHICCTBCHHBLIC, CHUMBOJIBHBIC, CTPOKOBBIC KOHCTAHTEIL.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJOEMKOCTh

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYJOEMKOCTh, |MPaKTHYECKOH |pasmerna
/1 3aHATUN 3aHATUN (uac) MOJTOTOBKH, | IHACIUTI

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIuIIE 6.

Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh




8

Haumenosanue nabopaTopHbIX paboT

TpynoeMKoCTb,
(dac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

No
pasnena
JIACIIUIT

JINHBI

Cemectp

7

Paspabotka MPOrPaMMHOTO reHeparopa
UMITyJICOB Ha 0Oa3ze kouTposuiepa ATmega32.
Yacts 1. Paspaborka nmporpammsl B IDE Code
Vision AVR.

4

1-8

Paspabotka POrpPaMMHOTO reHeparopa
UMITyJICOB Ha 0Oa3ze kouTposuiepa ATmega32.

Yacte 2. Otnamka mporpaMMsl B cpene Atmel
AVR Studio 4.

Paspabotka POrPaMMHOTO reHeparopa
UMITyJbCOB Ha 0Oa3ze kouTposuiepa ATmega32.
Yacte 3 MopenupoBanue B Proteus 8.1 Pro
Portable.

Pa3zpaboTka cucTeMbl yOpaBieHUS ABHraTelIeM
MOCTOSSHHOTO TOKa Ha 0a3e  KOHTpoJuiepa
ATmega32. Yacts 1. Pa3paboTka mporpaMMel B
IDE Code Vision AVR.

Pa3zpaboTka cucTeMbl yNpaBieHUS ABHTaTElIeM
MOCTOSSHHOTO TOKa Ha 0a3e  KOHTpoJuiepa
ATmega32. Yactp 2. OTiagka mporpammsbl B
cpene Atmel AVR Studio 4.

PazpaboTka cucTeMbl ympaBieHUS IBUraTeiIeM
MOCTOSIHHOTO ~TOKa Ha 0ase  KOHTpoJuiepa
ATmega32. Yacts 3 MopenupoBanue B Proteus
8.1 Pro Portable.

Pa3paboTka  cHCTeMBl — CHTHamHM3alMud  Oase
koHTposiepa ATmega32. Yacts 1. Pazpaborka
nporpammsl B IDE Code Vision AVR.

Pa3zpaGorka  cuctembl  curHammsanuu  Oase
koHTposuiepa ATmega32. Yacts 2. Otnanka
nporpammsl B cpeae Atmel AVR Studio 4.

Pa3paboTka cucTembl cUTHaIM3aNUK Ha Oase
KOHTpOJIIepa ATmega32. Yactb 3
Mopuenuposanwue B Proteus 8.1 Pro Portable.

Bcero

34

34

4.4 KypcoBoe mpoeKTHpOBaHKE/ BBIIIOJHEHHE KYpCOBOM pabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.5. CamocrosTenbHas padoTa 00y4aromuxcs

Buasl camocTosTenbpHOM pa6OTLI " €€ TPYAOCMKOCTD ITPUBCJCHLI B Ta6.HI/II_Ie 1.

Tabauna 7 — Bunbl caMmocTosTebHON pabOThI U €€ TPYAOEMKOCTh

Bcero,
4Jac

Bun camocrositensHO# paboTh

Cemectp 7,
qac




1 2 3

N3yuenune TeopeTnyeckoro Marepuaia
30 30
nucuurmiuael (TO)

Kypcopoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

Kontponbusie pabotsl 3a04nukoB (KP3)

HOI[I"OTOBK& K IIPOMEXKYTOUHOU 17 17

arrectanuu (I1A)

Bcero: 57 57

ma. 7-11.

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYECKAE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH pabOThl OOYJArOIIMXCSl YKa3aHbI B

6. HepequL MCYATHBIX M 3JICKTPOHHBIX y‘IC6HLIX U3TaHUN

[lepedyeHb neUaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3IaHUH MPUBEIECH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

KoymuecTBo 3x3eMIIsIpoB B
Ludp/ bubnuorpadudeckas ccpuika Gubmmorexe
URL anpec (KpoMme ANIEKTPOHHBIX
9K3EMILISPOB)
V]IK 004.312.46 | JIebenen M.b. Code Vision AVR: mocobue s
JI33 HaunHaromux. — M.: Jlomaka-XXI, 2008. — 592 c.
YK EBctugeen A.B. MukpokonTpomnepst AVR
621.316.544.1 cemeiict Tiny u Mega pupmbr ATMEL, 5-€ 3.,
(035.5) crep. — M.: M3narensckuii noM «Jlomaka-XXI»,
E26 2008. — 560 c.
YK Bcerasckas, E.B. MukporporneccopHbie cpeacTsa
681.3.01(075.8) | cuctem ympaBieHus: KoHcHekT jgekiwuii / E.B.
B858 BcraBckas, B.M. KoncrantunoB — YenssOMHCK:
Wznarensckuii nentp FOYpl'Y, 2010. — 91 c.
ISBN 5-7038- | BoporHukoB C.A. HpopMaIIMOHHEIE YCTPOWCTBA
2207-6 pPOOOTOTEXHUYECKHX cUcTeM: Y4el. mocobue. —
M.: U3a-Bo MI'TY um. H.D. Baymana, 2005. —
384 c.; un. (Pobororexnuka / [Tog pen. C.JI.
3enkenua, A.C. FOmenko)
http://baumanpress.ru/books/18/18.pdf
ISBN 978-5- CoBpeMeHHas aBTOMaTHKa B CUCTEMAX
16-005162-8 VIIpaBJICHUS TEXHOJIOTUIECKUMH TTPOIIECCAMHU:
VYue6. noc. / B.I1. UBmun, M.IO. Iepyxun - M.
HUII Undpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591
ISBN 978-5- ABTOMaTHYECKHE CUCTEMBI TPAHCIOPTHBIX
91134-980-6 cpencts: YueOnuk / B.B. Bensikos, /1.B. 3e3tomuH,
B.C. Makapos, A.B. Tymacos. - M.: ®opywm:
HUI] UHOPA-M, 2015. - 352 c.
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| http://znanium.com/catalog.php?bookinfo=486415 |

7. IlepeyeHb MEKTPOHHBIX 00pPa30BaATEIbHBIX PECYPCOB
H(}OPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB uH(pOPMAIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKALMOHHOU ceTu «HTepHEeT»

URL aapec HaumenoBanue

ww.guap.ru bubnuoreka ['YAII

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs mpeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHMS

Ne /it HaunmenoBanue
1 IDE Code Vision AVR.
2 Cpena ornaaku nporpamm Atmel AVR Studio 4.
3 CucTemMa 3JeKTPOHHOr0 MoaenupoBanus Proteus 8.1 Pro Portable
8.2. [lepeueHp UH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu

OCYIIIECTBIICHUU 00Pa30BaTEIHLHOrO MPOIlecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabnuie 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 6a3bl

Ne HanmeHnoBaHMe cOCTaBHOM 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOTUMOCTH )
1 Jlex1IMOHHAs ayAUTOPUS BM 21-21
KommbrotepHsrii kinacce BM 31-04

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS TMPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

By npomMeXyTOYHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Crrcox BOMpPOCOB;
3amaun;
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‘ TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTEHIIMH OOyJaromIMMuUCs TpUMEHseTcs S5-0auibHas MIKaja OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS

100-0ayutpHass  mkaia

MOJYJIbHO-PEUTUHTOBOM  cHCTeMbl ~ YHHUBEpPCUTETa,  IpaBHiia

HCIIOJIb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuua 14 —Kpurepuu oLeHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHIUN

5-0ayuipHasd IIKaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyyvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua,

— YBEpPEHHO, JIOTHYHO, ITOCJIC0BATEILHO U TPAMOTHO €TI0 M3JIaracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJOXKCHHS C MPAKTUICCKOM
JESTSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBACT U apPTYMEHTUPYET BbIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICIMAIN3HUPOBAHHBIX IIOHITHIA.

«XOPOIIIO»
«3aYTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
10 CYIIECTBY W3JIaraeT €ro, OINUPasCh Ha 3HAHUA OCHOBHOM
JUTEPaTypHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIAJCCT CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHATHH.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B MPaKTUYECKOM NPUMEHEHHHM 3HaHUI
HallpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHII.

HCYIOBJIICTBOPUTCIILHO
«HC 3a4YTCHO»

— oOyyaroluiicss HE YCBOWJ 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
Marepuana,

— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHS;

— He (OpPMYTUPYET BBIBOJOB M 000OIIICHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon
[Tepeuens BompocoB (3a7au) A SK3aMeHa
WHNKATOpa
1. [Tonstusa «Mukponpoueccop» U «MUKPOKOHTPOJIIEP». XapaKTepHbIE IK-2.3.1

0COOCHHOCTH MHUKPOIPOIECCOPHBIX HHPOPMAITMOHHO-YIIPABIISIONIAX CHCTEM.
OcHOBHBIE TPeOOBaHUS, TPEABSIBISIEMbIE K MUKPOKOHTPOJIIIEpAM
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POOOTOTEXHUYECKUX CUCTEM

2. HcTopus pa3BUTHS MUKPOKOHTPOJLIEPOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTPOJLIEPA.
3. Knaccudukanys MUKpOKOHTPOIIIIEPOB O Pa3psiAHOCTH LIMHBI JAHHBIX

LITY, no apXUTEeKType BHIYUCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThOpMaM,
0 BBIMIOJIHAEMBIM (DYHKLIHSAM. Y HUBEpCaIbHbIe MUKPOKOHTPOJUIEPHI.
Crneunanu3upoBaHHbIE MUKPOKOHTPOJIIIEPHI.

4, CISC u RISC apxurekrypa MukpokoHTposuiepoB. Ocooernnoctu CISC —
KOHLEMIINH.

5. CISC u RISC apxurekrypa MukpokoHTpouiepoB. Ocobernnoctu RISC —
KOHLICTILINH.

6. [Tpuncronckas (pon Heiimana) u rapBapackast apXuTeKTypbl
MUKpOIIpo1eccopoB. MoaubunupoBanHas rapBapAcKasi U pacliupeHHas
rapBapjcKas apXUTeKTYpBhl.

7. [Honstus «Anpo», «CemerictBo», «Mo€Nb» MUKPOKOHTPOJLIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOAYJIbHAsI OpraHu3aLus,
3aKpbITasi ApXUTEKTYpPa, UCIIOJIB30BaHNE THIIOBBIX (DYHKIIMOHATBHBIX
nepu@epuiHpIX MOyJIeH U pacIIUPEHUE YUCIIA PEKUMOB UX pPabOThI.

I1K-2.B.1

8. TunoBas cTpyKTypHas cXeMa MUKPOKOHTPOJUIEpa OOIIETr0 TPUMEHEHHS
(ynuBepcanpHoro MK). CocTaB npo1ieccopHOro sijjpa ¥ U3MEHsAeMOro
(GyHKIIMOHAIBLHOTO OJIOKA.

9. Br160p MUKPOKOHTpOIIIEpa IPU MPOSKTUPOBAHNH MEXATPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM.

10. Oco6eHHOCTH MPOrpaMMHUPOBaHHSI MUKPOKOHTPOJUIEPOB U OTIIAAKH
nporpaMM. SI3bIKH POrpaMMHUPOBAHUS MUKPOKOHTPOIIEPOB. OCOOEHHOCTH
a3pika C++.

11. Cucremsl curcnenus. Henmo3uunoHHble U MO3UIIMOHHBIE CUCTEMBbI
curcneHus. [lepeBon yncen B MO3UIMOHHBIX CUCTEMAaX CUMCIIECHUA. BpInonHeHune
apu(QMeTUYECKUX ONepaluii B JBOMUYHON CHUCTEME CUUCIICHUS.

12. @DopMBI IPEICTAaBICHNS YUCIOBBIX JAHHBIX B MUKPOIIPOLECCOPHBIX
ycrpoiictBax. [IpeacraBienne faHHBIX ¢ GUKCUPOBAHHOM U C IJIaBaroIIen
3anatoil. [lpeacraBnenue oTpunatenbHbIX yncen. IpsaMoii, oOpaTHbI 1
JIOTIOJTHUTEIIbHBIN KOJI.

13. Oransl NOATOTOBKH UCIIOJIHAEMOM porpaMmsl. CTpyKTypa IporpaMMsl Ha
s3pike C++. Jlekcuueckue ocHOBHI (a(haBUT, TeKceMbl) si3bika C++.

14.  JlupeKTUBBI penpoLeccopa U YKa3aHusi KOMIUIATOPY. JAUpEeKTUBBI
#include, #define, #asm, #endasm.

I1K-6.3.1

15. Tunel nanapix B C++. ABTOMaTHYECKOE U SIBHOE TIPEOOPA30BaAHNE THUIIOB.
16.  Omnpenenenus u onucanusi 00beKTOB. OnpeaeneHus MepeMeHHbIX.
['moGanpHBIC ¥ TOKATBHBIE IEpEeMEHHBIC. BUTOBBIC TIEpEMEHHEIE.

17.  MaccuBsl, CTpYKTYpBbl, OOBSIBICHUS, IEPEUHCICHHUS.

18. Oyukuuu. Onpenenenus, o0bABICHUS U BbI30B (DYHKIUH.

19.  Koncranrsl. Llenble, BelecTBEHHbIE, CAMBOJIBHbBIE, CTPOKOBBIE KOHCTAHTHI.
20.  JIBa cmoco0a 3aj1aHus KOMMEHTapreB. BeipaxeHus. 3HaKH oTepaIuii.
VYHapHsble, OuHapHbIe, TEpHApHAA onepauuu. [IpropureTs oneparuii.

21. Omnepatopsl. [TocaenoBaTenbHO BBITOIHIEMBIE ONIEPATOPHI.

22.  YcnosHbIl onepaTtop. OnepaTop — nepexoyareib

23.  OmepaTopsl ITUKIIA C MPEAYCIOBUEM U C IIOCTYCIOBHEM. MITepainOHHBIN
IIUKIL.

[IK-6.VY.1
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24.

Omneparop 6e3ycinoBHOro nepexoaa. Oneparop Bo3Bpara U3 GyHKIUH.

Oneparop NpUHYAUTENBLHOTO Bhixo1a. OnepaTop 3aBeplIeHUs TeKYIIEH UTepaliu.

Bormpocsr (3amaun) nis 3adera / qud . 3adera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

No /it [Tepedens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

Mpe/CTaBIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYypCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
- KYpCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPEYCMOTPEHO
Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHPOBAHUSA

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — IlpuMepHBbIi IepeYeHb BOIPOCOB I TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

1. [TonsiTua «Mukponpoueccop» 1 «KMHUKPOKOHTPOIIEP.
XapakTepHbIe 0COOEHHOCTH MUKPOTIPOIIECCOPHBIX HH()OPMAIIMOHHO-
ynpaisioux cucteM. OCHOBHBIE TpeOOBaHUS, IPEABABIAEMbIC K
MHUKPOKOHTPOJUIEPAM POOOTOTEXHUUECKUX CUCTEM

2. Hcropust pa3BUTHA MUKPOKOHTPOIJLIEPOB. OCHOBHBIE
XapaKTePUCTHUKU MUKPOKOHTpPOJLIEpA.

3. Knaccudukaiys MUKpPOKOHTPOJIIEPOB 0 Pa3psTHOCTH IIMHBI
nanHbIx LIIY, mo apxuTekType BBIUUCIUTENBHON CUCTEMBI, 110
(bupMeHHBIM TUIaThOpMaM, IO BBHITOTHAEMBIM (QYHKIIHSIM.
YHuBepcanbHble MUKPOKOHTpOJUIEphl. Criennain3upoBaHHbIe
MUKPOKOHTPOJIJIEPHI.

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

5. CISC u RISC apxurtexkTypa MUKPOKOHTpOJUIEpoB. OcoOeHHOCTH
RISC — xonuermniuu.

6. [Tpuncronckas (pon Heltmana) u rapBapckast apXUTEKTYpbl
MHKpoIporieccopoB. MoauduurpoBanHas rapap/ickas 1 paclIipeHHast
rapBap/cKasi apXUTEeKTYpBhl.

7. [Honsitusa «Aapo», «CemerictBoy», «Moaenby
MUKpPOKOHTpoJuiepa. OCOOEHHOCTH COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB:
MOAYJbHAas OpraHu3alus, 3aKpbiTas apXUTEKTypa, UCIOJIb30BaHUE
TUIMOBBIX (QYHKIIMOHAJIBHBIX MepUGEPUIHBIX MOAYIIEH U paCIIUpPEHNE
qrcia PeKUMOB UX pabOThI.

[IK-2.3.1

8. Tunosas CTpyKTypHas cxemMa MUKpOKOHTpOJIJIEpa 00IIero
npumenenus (yHusepcanbHoro MK). CoctaB mporieccopHoro sapa u
M3MEHSAEMOT0 (DYHKIIMOHAILHOTO OJI0Ka.

9. Br160p MUKPOKOHTpOJIIEpa IPU MPOEKTUPOBAHUHN MEXAaTPOHHBIX
1 pOOOTOTEXHUYECKUX CUCTEM.
10.  OcobenHocTH MPOrpaMMHUPOBAHHSI MUKPOKOHTPOJUIEPOB U

OTJIAJIKH MPOTrpaMM. S3bIKH IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB.

[IK-2.B.1
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Ocobennoctu sa3bika C++.

11. CucrteMnl cuucieHus. Hermo3suinoHHbeIe ¥ DO3UIIMOHHEIE I1K-6.3.1
cucteMbl cuncienus. [lepeBo uncen B MO3UIIMOHHBIX CUCTEMAX
curcieHus. Boimonnenue apudpMeTnyeckux onepanuii B ABOUYHON
CUCTEME CUMCIICHUS.

12.  ®opmsbl npeAcTaBICHUS YUCIOBBIX TAHHBIX B
MHUKPOIIPOLIECCOPHBIX yCTporcTBax. IIpencraBienye naHHbIX C
(hbUKCUPOBaHHOM U ¢ TUIaBaromei 3amsToi. [IpeacrasieHue
oTpHLAaTeNbHBIX yucel. [IpsmMoii, 0OpaTHBIN U JOMOTHUTENBHBINA KOI.
13.  DTtanbl NOArOTOBKM UCHOIHSIEMON TporpaMMel. CTpyKTypa
nporpaMMel Ha si3bike C++. Jlekcuueckrue oCHOBBI (a1haBUT, JTCKCEMBI)
s3pika C++.

14.  JlupexTHuBBHI IIpENpoLecCOpa U yKa3aHUsl KOMIWIATODY.
JIupeKTuBbI

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

15. Tune! manHeIX B C++. ABTOMATHYECKOE U SIBHOE IIK-6.V.1
npeoOpa3oBaHUE TUIIOB.

16. OrnpenenieHns ¥ onrMcanus 00beKToB. OnpeneneHus
nepeMeHHbIX. [ To0atbHbBIE U JIOKATBHBIE TIEpEMEHHBIC. BUTOBBIC
TepeMEHHBIE.

17.  MaccuBbl, CTpYKTYpbl, OOBSIBICHHUS], IEPEUUCIICHUS.

18. Oyukuun. Onpenenenus, 00bIBICHUS U BbI30B (DYHKIUH.

19. Koncrantel. Ilenbie, BenecTBeHHBIE, CHMBOJIBHBIE, CTPOKOBBIE
KOHCTaHTEI.

20.  JlBa cmoco0a 3a1aHusi KOMMEHTapueB. Boipaxenus. 3Haku
onepanuii. YHapHble, OMHapHbIC, TepHaApHAs orepanuu. [Ipuopurers
onepaunui.

21. Omneparopsl. [TocrnenoBarensHO BBIMOIHAEMBIE ONIEPATOPHI.

22.  VYcnoBHb oniepaTop. OmepaTop — NepeKIIIoYaTenb

23. Omnepatopbl UKIIA C TPETYCIOBHEM U C TIOCTYCIOBUEM.
HrtepanimoHHBIN UK.

24. Omneparop 6e3ycnoBHOro nepexoaa. Oneparop Bo3BpaTa U3
¢ysakuu. OnepaTop NpUHYIUTENIBHOTO BbIxoaa. OnepaTop 3aBepIieHUs
TEKYIIeH UTepalnH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  HPOIEexyphl  OLIEHWBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroaudeckue yKazaHus st 00YJarOIIUXCS IO OCBOCHUIO TUCITUTLINHBI

11.1. Metoauveckue ykazaHUs A7 OOYYaIOIIMXCS TIO OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaa.
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OcHOBHOE Ha3HAa4YE€HHME JIEKIIMOHHOTO Marepuaja — JIOTMYECKH CTPOMHOE,
CHUCTEMHOE, TIJIyOOKOe M sCHOE M3JI0KeHHue YydeOHoro marepuana. Ha3HaueHue
COBPEMEHHOM JIEKIMM B paMKaxX JUCLUIUIMHBI HE B TOM, 4YTOOBI IOJY4YHUTH BCHO
nHGOpMaLHIO TI0 TEME, @ B OCBOCHUU (YHIAMEHTAJIBHBIX MPO0JIeM TUCLUILIMHBI, METOI0B
Hay4yHOro IO3HAaHMs, HOBEHIIMX JOCTH)KEHUM HayyHOW Mbiciu. B yueOHOM mporecce
JEeKUUs BBIIOJHSET METOMOJIOTUYECKYI0, OPraHU3allMOHHY0 M HH(OPMAIMOHHYIO
¢bynkuuu. Jlekmus packpbelBaeT MOHATUHHBIA anmapar KOHKPETHOW 00JiacTH 3HaHUS, e&
poOJeMbl, JAaeT LEeIbHOE IPEICTaBICHHE O AMCLUIUIMHE, IOKa3bIBA€T B3aUMOCBA3b C
JOPYTUMHU JUCLUILINHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOCHUHU 00YYaoIMMIKCS JIEKIIMOHHOTO MaTepuaa;

— IIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX ONPENENSIETCS LEIEBOM YCTAHOBKON K KaX 101 KOHKPETHON TEME;

— IOJy4EHHE OIIbITa TBOPUECKO pabOThl COBMECTHO C IIPEIOAABATENIEM;

— pasBuTHE MNPO(PECCHOHAIBHO-JENIOBBIX KauecTB, JIOBM K TNpeAMETy U
CaMOCTOATEIIBHOI'O TBOPYECKOTO MBIIIJICHUS.

— TMOSBJIEHUE HEOOXOJUMOIrO HHTEpeca, HEOOXOAMMOro JUisl CaMOCTOSITEIbHON

paboThI;

— IIOJy4YEHHUE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHs HAyKH M TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHS Ha OJMKaMIIne Toabl;

—  Hay4uTbCsl METOJMYECKU 00palaThiBaTh MaTepuai (BbIIEIATh [NIABHbBIE MBICIH U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH MX B  Pa3IMYHbIX
(bopmMyIHpoBKax);

— IOJy4yeHHUE TOYHOI'O IOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHSTUH.

JIeKuMOHHBI MaTepual MOYKET COIPOBOXKIATbCA AEMOHCTpalUed CIAiIoB U
WCIOJIB30BAHMUEM DPAa3/aTOYHOIO MaTepuaia TpU TMPOBEICHUHM KOPOTKHUX ITHCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTJENbHBIX TEMATHK 10 JUCLHUIUIMHE.

CrpykTypa npeJocTaBIeHus JEKIMOHHOIO MaTepyaia:

— IOJIy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUN, YPOBEHb
KOTOPBIX OINPEAENSIETCS LENEBOM YCTAaHOBKOM K Ka)KJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OTbITa TBOPUECKOM pabOThl COBMECTHO C MPETNO1aBaTeIEM;

— pa3BuTHE TPO(ECCHOHATBHO-AENOBBIX KauecTB, JIOOBM K MpPEAMETY U
CaMOCTOATEIIBHOIO TBOPYECKOTO MBILITICHUS.

— MOSIBIEHUE HEOO0XOAMMOro HHTEpeca, HEOOXOIUMOro JUisl CaMOCTOSTEIIbHOM

paboThI;

— NOJIy4eHHME 3HAHUW O COBPEMEHHOM YPOBHE Pa3BUTHA HAYKH M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS HA OJIMKaNIINE OBl

— TOJy4YeHHE HaBBIKOB 00pabOTKM MaTepuana HayyHbIX HCCIEIOBAaHUM (BBIIEIATH
IJIABHBIE MBICIIM W TIOJIOKEHUS, NMPUXOJUTh K KOHKPETHBIM BBIBOJAM, NOBTOPSTh MX B
pa3anyuHbIX (HOPMYIUPOBKAX);

— TOJIy4Y€HHE TOYHOI'O OHUMAaHUs BCeX HEOOXOMMbIX TEPMUHOB M MTOHATHI.

11.2. MeToauveckue yka3aHUs Ui OOyYaAIONIUXCS 110 BBIMOJTHEHHIO JIA0OPATOPHBIX padoT.

B xonme BbimonHeHus 71abOpaTOpHBIX — pabOT  OOy4aroIIMiCs JOJDKEH  yriIyOuTh H
3aKpeNuTh 3HAHMS, MPAKTUUYECKHE HaBBIKH, OBJIAJIETh COBPEMEHHON METOIMKONM M TEXHUKOMN
HKCIIEPUMEHTA B COOTBETCTBUU C KBATM(PHUKAIMOHHON XapaKTEPUCTUKOIN 00ydaromerocs.

BeimonHenue 1abopaTopHbIX pabOT COCTOUT U3  AKCIEPUMEHTAIbHO-TIPAKTHUYECKOH,
pacyeTHO- aHATUTUYECKOM YacTe U KOHTPOJIBHBIX MEPOIIPUSATHUI.

Beimonnenue nabopaTopHbIX paboT oOydarommmcs SBISETCS HEOTheMJIEMOM
YacTbl0 W3Y4YEHMs] JUCIUIUIMHBI, OINpeaenseMold Yy4eOHbIM IIJJaHOM, M OTHOCHUTCS K
CpeAcTBaM, 00€CIeUHBAIOIINM PEIIEHHE CIEAYIONINX OCHOBHBIX 3a[ad 00yJaromerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUN U



16

00BEKTOB,M3y4aeMbIX B paMKaX JaHHOM JUCLUIUIMHBL;
— 3aKpeIUIeHHE, Pa3BUTHE U JETaIU3alUs TEOPETUUYECKUX 3HAHHUM, MOJyYEHHBIX
HAJICKIINAX;
— IoJIyuyeHHe HOBOHM MH(pOpMALMK IO U3y4aeMOM JUCLUIUINHE;
— T[pHOOpeTeHHE  HAaBBIKOB  CAMOCTOSTENBHOW  paboThl ¢
71a60paTOPHBIMOOOPYIOBAHUEM U PUOOPAMH.

3ajaHue ¥ TpeOOBaHUS K MPOBEJCHUIO Ja00PAaTOPHBIX PaboT

JIaGopatopHbie paboThI, MPEAYCMOTPEHHBIE B JaHHOM KypcCe, BBINOJHSIOTCS B
KOMIIBIOTEPHOM KJIacC€ Ha IE€PCOHAIBHOM KOMIIBIOTEPE C HCIOJIb30BAHUEM IAKETOB
npukiaaaeix nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro
Portable.

B nmpomecce moarotoBkum K JaboparopHOi paboTe HEOOXOAMMO HW3YYHTh
COOTBETCTBYIOLIME METOUUECKUE YKAa3aHUS U IIOBTOPUTH JIEKLIMOHHBIN MaTepua, KOTOPbIi
OTHOCHTCSI K TeM€ PadOTBHI.

Ilepen HavyamoM BbINOJIHEHHUsST pabOTHI HEOOXOJUMO CO3JaTh OTJACIBHYIO MAIKY JUIs
co3llaBaeMbIX B pabore (ailloB W yCTaHOBUTH €€ B CHCTEME KadecTBE TEKYIIeH
aupektopuu. IlyTh K JaHHON namke He JOJDKEH COJAep)KaThb HUMEH, HAIMCAHHBIX
KUPWUIULEH.

B npouecce BbInoiHEHUs pabOTHl MOJIyYEHHBIE PE3yJbTaThl PAcyETOB, JUCTUHIU
pa3pabaTbIBacMbIX MPOTPaMM, CXEMBI H JAPYTHe pabovne MaTepuabl JOJKHBI COXPAHIThCS
Ha JIMCKe JUISl UX JJabHENIEero UCIoib30BaHusl Ipy opopMiIeHHH OTYETa.

[To oxoHuaHmM pabOTHl HEOOXOAWMO COCTABUTH OTYET M TOATOTOBHTHCS K €TI0
3alUTe HACJIEAYIOIIEM 3aHATHH.

Crpykrypa u dopma oryera o jabopaTopHOit
pabore Otué€T 0 nMabopaTopHOi paboTe MOKEH
COJIepKATh:
— (paMuIHIO, UMS M OTYECTBO CTYACHTA, BBITIOJHUBIIETO PadOTYy;
— HOMep y4eOHOMU TPYIIIbI;
— J1aTy BBITTOJTHEHHS PaOOTHI;
— Ha3BaHME PabOTHI;
— 1eJIb paboTHI;
— KpaTKyro pOpMyJIHpOBKY 3a/1aHUs Ha JJaOOpaTOpHYIO padoTy;
— OCHOBHBIE TEOPETHYECKHE CBEACHHUS ©  (OPMYINBI, HCIOJB30BABIIMECS B
IIPOILIECCEBBINOIHEHUS paboThI;
— JINCTHHTH TIPOTpamMM, pa3padOTaHHBIE W OTJIAKEHHBIE B TIPOIECCE BBITIOTHEHUS
paboThI;
— CX€MBbI, pa3paboTaHHbIE B NPOIIECCE BBIMOIHEHUS PaOOTHI;
— IIpU UCIOJIb30BaHUM JONOJHUTEIBHOM JIUTEpaTyphl yKa3aThb CCBUIKM U IPUBECTH
CTIHCOKJIUTEPATYPHI;
— BrIBo1bI 110 padore.

TpeGoBanus k 0hopMIIEHUIO OTUYETA O JIaOopaTOPHOI paboTe

[Ipumep odopmaeHuss TUTyAbHOrO JHcTa oT4éra 1o JabopartopHoil paboTte
NIPUBEJICH Ha CaliTe YHUBEPCUTETa WW.guap.ru.

[Ipu odopmiennn oTuéra o J1abopaTopHON paboTe HEOOXOIUMO MPUAECPKHUBATHCS
tpeboBanuii [OCT 7.32-2017 «OT1uét 0 HayyHO-UCCIEN0BaTeNbCKON padore. CTpyKTypa U
paBuIa OPOPMIICHHUS.

[To xaxxmoit mabopaTopHOI paboTe AOMHKEH OBITH MOATOTOBICH OTUET B OyMaKHOM U
B 2JIEKTPOHHOM Buje. [locne 3amuThl 1a00paTOpHBIX padOT OTYETH B OyMakHOM BHJIE C



MIPOCTABJICHHBIMHM OLIEHKAaMH XpaHATCA Ha Kadeape, a OT4YETHI B 3JICKTPOHHOH (opme
JOJKHBI OBITh BBUIOXKEHBI B IMYHOM KaOWHETE y4alllerocsl Ha caiiTe yHUBEPCUTETA.

11.3. Mertoauueckue  yKazaHuUs  JUIsl  OOydaloImMXCS MO TPOXOXKICHHUIO
CaMOCTOSITENIbHOW PabOTHI

B Xoze BBINOJHEHUS] caMOCTOSTENBHON paboThI, 00YUYaAIOMIMICS BBIOIHIET PadOTy
M0 3aJaHUI0 H TPH METOAMYECKOM PYKOBOJCTBE IIpemojaBarelisi, HO 0e3 ero
HETIOCPEJICTBEHHOTO YYACTHSL.

Jis oOyuaronuxcst o 3a09HON Gopme 00ydeHHsI, CAMOCTOSITeNIbHAST pad0Ta MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mpomecce BBIMONHEHUS CaMOCTOSATENBHOW paboOThl, Yy  0OO0yYaromerocs
bopmupyeTcs 1enecoo0pa3Hoe MIaHUPOBAHUE pabovero BpeMeHH, KOTOPOE TMO3BOJISIET UM
pa3BUBaTh YMEHUS M HABBIKM B YCBOCHHM M CUCTEMATH3AIMH TMPUOOPETAEMBIX 3HAHUH,
o0ecrieurBaeT BHICOKUN YPOBEHBb YCIEBAEMOCTH B MEPHOJ OOYYCHHs, TIOMOTACT MOJIYYUTh
HAaBBIKU TOBBIICHUSITIPOPECCHOHATBHOTO YPOBHSI.

MeToau4YecKuMl  MaTepualiaMH, HAIPABJISIOIMIUMUA  CaMOCTOSITEIBHYI0  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4eOHO-METOIUYECKHI MaTepHal 1Mo JUCIUTLINHE,

— METOJIMYECKHE YKa3aHWUsS IO BBHINOJHECHUIO KOHTPOJIbHBIX paboT (st
oOyuaroluxcs 1o 3a04Hoi popme 0OydeHus).

11.4. Meroauueckue yka3zaHHs A OOy4YarOIIMXCS IO IMPOXOXKIEHUIO TEKYILIEro
KOHTPOJIS YCIIEBA€MOCTH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IPEAYCMATPUBAET KOHTPOJb KadecTBa 3HAHUUI
00ydJaromuxcs, OCYIIECTBISEMOT0 B TEUCHHE CEMECTpa C LENbI0 OLEHHBAHUS XOJa
OCBOEHUS AUCLUILINHBIL.

KonTpons kauecTBa 3HaHMl mpoBoaMTCs B (QopMe  HMHIUBUAYAIbHOIO
cobeceZloBaHUS MO MaTepualy OTHAENBHBIX pa3/eioB TUCHMIIMHBI, a TAaKXKe IMPOBEPKH
OTYETOB O BBINOJHEHUUIIPAKTUYECKUX 3aJaHUM.

PesynmbraTbl TEKymero KOHTpPOJII MOTYT YYUTBIBATBCA IPU  NPOBEACHUU
MIPOMEKYTOUYHON aTTECTALUN.

11.5. Mertoauueckue  yKazaHus Ui OOYYalONIMXCA  TO  MPOXOXKIACHHUIO
MIPOMEKYTOUHOM aTTECTAIUU.

[IpomexxyTrounast arrectanusi OOydYAIOIIMXCS TMPEayCMaTpUBAET OILICHHUBAHUE
MPOMEXYTOUHBIX M OKOHUYATENBHBIX pPE3yJIbTaTOB o0O0yudeHUs Mo auciuruiiHe. OHa
npoBoautcs Bhopme nuddepeHIIupoBaHHOTO 3a4€ETa.

HuddepenunpoBaHHblii 3aueT — 3TO0 QopMa OICHKM 3HAHWM, MOJYYEHHBIX
oOydJaromuMcss MPU W3YYCHUH JAUCIUIUIMHBI, TPH BBIMOJHEHUHU KYPCOBBIX IPOEKTOB,
KYPCOBBIX paboT, HayYHO-HUCCIENOBATENbCKUX pabOT W MPOXOXKIACHUH TMPAKTUK C
aTTecTalluOHHON OLIEHKOM «OTIIUYHON, «XOPOLIOY, «yIIOBJIETBOPUTEIILHOY,
«HEYJOBJIETBOPUTEIBHO.

OueHuBaHWE 3HAHUW W HABBIKOB CTYACHTOB IPU MPOBEACHUH MNPOMEKYTOUHOU

aTTeCTalluU OCYIIECTBIISIETCS B COOTBETCTBHM C TpeOoBaHusMH [lomoxenuir «O Texyiiem
KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOU arrectauuu ctynaeHToB I'YAIl, oOyyaromuxcs
[0 IporpaMMam BbICIIEro oOpa3oBaHus» U «O MOIYIbHO-PEHTHHIOBOM CHUCTEME OLICHKH
KauecTBa yueOHOI paboThl cTyneHToB B 'Y Ally.
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JIuct BHECeHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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JlaTta BHECeHUs
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




