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AHHOTaNINA

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa3OBaTEIbHYIO
pOrpaMMy BBICIIETO 00pa3oBaHUsS — MPOrpamMMy OakajaBpuara MO HAMPABICHHIO MOATOTOBKU
13.03.02 «DOnekTpo3sHepreTHKa W JJICKTPOTEXHUKA» HAMPABICHHOCTH «DJEKTPOMEXaHUKAY.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CIEIYIOIIUX KOMIIETEHIIUHA!

I[IK-2 «CnocoOHOCTh y4acTBOBaTh B IUIAHWPOBAHWH, IIOATOTOBKE, 00paboTKe
PE3yJbTaTOB KCIIEPUMEHTOB U KOHCTPYUPOBAHUU KOMIIOHEHTOB 00BEKTa MpodeCHHUOHaTbHON
JESITCIIbHOCTHI.

[1IK-4 «CniocobeH o1leHHBaTh TEXHUYECKOE COCTOSIHUE, MOJIep)KaHue U BOCCTAHOBJICHHE
paboTOCTIOCOOHOCTH ANMEKTPOIHEPTETUIECKOTO U AIIEKTPOMEXAHUUECKOTO 000PYTOBAHUSY.

CopepxaHue AUCHUUIUIMHBI OXBAaTbIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C pa3pabdOTKON U
OTIIAQJKOW TIpOrpamMM JUIsi MUKPOKOHTPOJUIEPOB Ha s3bIKe IporpammupoBanus C++, a Takxke
U3Y4YE€HHEM OCOOCHHOCTEH apXUTEKTYPhl HOMYJISIPHBIX MUKPOKOHTPOJIIEPOB.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pa00Ta 00y4aroIIerocs.

[TporpaMMo#i NTUCHUTUIMHBI TPETyCMOTPEHBI CIEAYIONINE BHJIBI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepeudeHb MIIAHUPYEMBIX PE3yJIbTaTOB O0YUECHUS MO AUCIUTUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[lenpt0 OUCHUIIIMHBI SBISIETCS O3HAKOMJICHHE CTYJICHTOB C TPHUHIIMIIAMHU, METOJaMU |
WHCTPYMECHTAIBHBIMA CPEJICTBAMHU pa3pabOTKH W OTJIQJKH MPOTPAMMHOTO OOeCTeUeHUs

MUKPOKOHTPOJIJIEPOB, n3y4yeHue 0COOEHHOCTEMH APXUTEKTYPBI MONYJIAPHBIX
MUKPOKOHTPOJUIEPOB, pa3BuUTHE MIPaKTUYECKUX HaBBbIKOB porpaMMHUpOBaHUS
MUKPOKOHTPOJIJIEPOB.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTEeNFHBIX OTHOIICHHH, 00pa30BaTENLHOI MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (Janee —
OIl1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB O0YUEHUS 110 TUCHUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kon u HanmeHoBaHue Kon u HanMeHoBaHMe HHIUKATOpA
KOMITCTCHITHT KOMITCTCHITHT JTOCTHKCHHS] KOMIIETEHITUN

ITK-2 CrnocoOHOCTE
y4acTBOBATh B
IJIAHUPOBAHKH,
MOJITOTOBKE, 00paboTKe
[IpodeccuonanbHbie | pe3yabTaToOB

[1K-2.3.1 3HaTh METOJIBI U CPEJICTBA
IUTAHUPOBAHUS U OPTraHU3aIUH OIBITHO-
KOHCTPYKTOPCKHX pa3padOTOK U
MPAKTUYECKHUX IKCIEPUMEHTAIbHbBIX
WCCJICIOBAHMIA,; METO/IBI TIPOBEICHHUS

KOMIIETEHITUN IKCIIEPUMEHTOB U .

AKCIIEPUMEHTOB U HAaOII0eHUI, 0000IIICHHS
KOHCTPYHPOBAaHUU

1 00paboTKH HH(OPMAIIHH, B TOM YHUCIIE C
KOMIIOHEHTOB 00BEKTA .

. MIPUMEHEHUEM TEXHOJIOTHI NCKYCCTBEHHOTO

poeCUNOHATBHOM

HHTEIIEKTa
eI TEILHOCTAN

I1K-4 Cniocoben
OIICHUBATh TEXHHUYECKOE
COCTOSTHUE,
MOJIJICPIKAaHUE |
[TpodeccuonansHbie | BOCCTAHOBIEHUE
KOMITETCHIINH paboTOCIIOCOOHOCTH
AIIEKTPOIHEPTETUYECKOTO
u
AIIEKTPOMEXAHUIECKOTO
000pyTIOBaHUS

[1K-4.B.1 BnasgeTh HaBbIKAMU IPUMEHEHUS
METO/IOB U TEXHUYECKUX CPEJICTB UCTIHITAHUM
U IUaTHOCTUKH AJIEKTPOOOOPYyI0BaHUS

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunnmHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUINH:

— «Mudopmatukay,

— «Teopust aBTOMaTUYECKOTO YIIPABICHHUS»,

— «JluckpeTHas MaTeMaTUKay,

— «MHpOopMaIMOHHBIE TEXHOIOTHI.

3HaHUs, MOJYYEHHbIE MPU HM3YYECHHM MaTepuajga JaHHOW UCIUIUIMHBI, HUMEIOT Kak
CaMOCTOATENIbHOE 3HAYECHUE, TAK U MOTYT UCIIOJIb30BaThCS IIPU U3YYEHUH IPYTUX TUCLUIUINH:

— «ONEKTPUYECKHUE CUCTEMBI U CETH»,

— «KoHcTpynpoBanue, pacy€T U  NOPOCKTUPOBAHHME  DJIEKTPOMEXAHHYECKHUX U
ANEKTPOIHEPTrETUUECKUX YCTPOUCTBY.




3. OO0BeM U TPYAOEMKOCTh AUCITUTLTHHBI
Jlanueie 00 obmemM o0beMe AMCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4eOHOM
paboTHI IO TUCHUIUIMHE (M pacHpeaeeHue ITOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyeckoil n0020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTsl (JIP), (uac) 34 34
KypcoBoii nmpoekt (padota) (KII, KP), (qac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. **) 3au.

*x

IIpumeuanue: xkaHaumaTCKuil sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHAM 3aHATHH.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl JUCIIUITITUHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 9

Paznen 1. XapakrepHbie 0COOCHHOCTH
MHKPOIPOLIECCOPHBIX HHPOPMAILIMOHHO- 2 4 6
W3MEPUTENILHBIX CUCTEM.

Paznen 2. TunoBas cTpyKTypHas cxema

MHKPOKOHTpOJUIEpa 00IIero NpUMeHEeHHS. 5 4 6
OcOOEHHOCTH MOMYJISIPHBIX aPXUTEKTYP
MHKPOKOHTPOJLIEPOB.
Paznen 3. Cucremsl cuncnenus. Popmel
HPE/ICTABICHHS YNCIIOBBIX JAHHBIX B 2 4 7

MUKPOIPOUECCOPHBIX YCTPOﬁCTBaX.

Paznen 4. CtpykTypa nporpaMmsl Ha si3bike CH++. ) 4 6
OTallbl MOJITOTOBKH MCIIOJIHAEMOM MTPOrPAMMBIL.

Paznen 5. Onpenenenus u onucaHusi 0ObEKTOB. 3 6 8
Bripaxenus. 3HaKH Oneparii.

Pasnen 6. Oneparopsi si3bika C++ 2 4 6

Paznen 7. O0bEKTHO-OPHEHTHPOBAHHOE 2 4 8

IPOrpaMMHUPOBAHUE.




Pa3nen 8. MukpoxonTpomnepst AVR cemelicTBa 2 4 10

Mega hupmer ATMEL.
HUroro B cemectpe: 17 34 S7
Htoro 17 0 34 0 57

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMHUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3felioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IIHUKJIA

Howme
p HaSBaHI/Ie nu coz[epxcaHHe paBI[eJIOB 1 TEM JICKIITMOHHBIX 3aHATUHN
pasnena

1 XapakTepHble 0CO0€HHOCTH MUKPOINIPOLECCOPHBIX HH(POPMALUOHHO-U3MEPHUTEIbHbIX
cucteM. [lonstus «Mukporponeccop» 1 «MukpokoHTposiepy. OcHOBHbIE TpeOOBaHNS,
MPEeObABIsieMble K MUKPOKOHTPOJUIEPAM POOOTOTEXHUUECKUX CHCTEM

HUctopus pa3BuTHsI MUKPOKOHTPOJLIEPOB. OCHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJLIEPA.
Knaccudukaius MUKpOKOHTPOJUICPOB IO pa3psiiHOCTH ekl JaHHbIX LITY, mo
APXUTCKTYPC BBIYHMCIIMTECIILHOM CHUCTEMBI, 110 q)HpMeHHLIM HHaT(bOpMaM, 110 BBIITIOJIHACMbBIM
¢byHKUMAM. YHHUBEpCaIbHbIE MUKPOKOHTpoOJUIEphl. Cliennanu3upoBaHHbIE
MHUKPOKOHTPOJUIEPHI.

CISC u RISC apxutekTypa MukpokoHTposuiepoB. Ocooennoctu CISC — koHIenm.

CISC u RISC apxutexTtypa MukpokoHTpoiuiepoB. Ocobernnoctu RISC — koHIenmmy.
[Ipuncronckas (hon Helimana) u rapBapackas apXUTEKTYpbl MEKPOTIPOIIECCOPOB.
MoanduimpoBaHHas rapBap/ICKasl U pacliipeHHas TapBapAcKas apXUTEKTYPBI.

2 TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 001er0 MPpUMeHeHHsI
(yauBepcanpHOro MK). CocTaB mporeccopHOro siapa ¥ H3MEHIEMOTO (PYHKIIMOHAITEHOTO
O10Ka.

[onstus «Anpoy, «CemeiicTBO», «MOICIB» MUKPOKOHTpOILIEpa. OCOOCHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOAYJIbHAS OpraHu3alys, 3aKpbITas apXUTEKTypa,
WCTOJIb30BaHUE THIIOBBIX (DYHKLIHMOHAIBHBIX Mepru(EpUitHBIX MOAYJIEH U pacIIipeHue
YHcIia peXUMOB UX pabOoTHI.

Br160p MUKpOKOHTpOJIIEPA NP MTPOSKTHPOBAHUH DIIEKTPOMEXAHUIECKUX CHCTEM.
CemeiicTBO MHUKPOKOHTpOJLIepoB cemeiicTra Intel 8051, usnenust kommanuii Motorola
(68HCO05, 68HCO8, 68HC11) u Zilog (Z8) , PIC-xouTposepst pupmsr Microchip,
cemeiictBO MuKpokoHTposuiepoB AVR ¢upmsr Atmel, mukpokouTposiepst STMS8 u
STM32 or STMicroelectronics, 32-paspsiaroe tporieccoproe sipo ARM Cortex-M3 .
Oco0eHHOCTH ITPOTPaMMHUPOBAHUSI MUKPOKOHTPOJUIEPOB U OTJIAAKH MPOTrpaMM. S3bIkn
MIPOTPaMMHUPOBAHHsI MUKPOKOHTpOJIepoB. OcobeHHocTH si3bika C++.

3 CucreMbl cuucjeHus. Hemo3umoHnHbie 1 MO3UITMOHHBIC CUCTEMBI cuncieHus. [lepeBos
Yycell B TIO3UIIMOHHBIX CUCTEMaX CUMcIieHHs. BrimomHeHne apuMeTHIeCKuX orepanuii B
JIBOMYHOM CHCTEME CUMCIICHHS.

@DopMbl NMPEACTABIECHUSA YUCIOBBIX JAHHBIX B MUKPONPOIECCOPHBIX YCTPOiiCTBAX.
[IpencraBnenue gaHHBIX ¢ PUKCUPOBAHHON U ¢ TUIaBaromieit 3amstoil. [Ipencrasinenne
oTpuuaTenbHbIX uncen. [IpsaMoii, 0OpaTHBIM U TOTIOJHUTENBHBINA KO,

4 CTpykTypa nmporpaMmbl Ha si3bike C++. JTanbl MOATOTOBKH MCIOJIHAEMOii
nporpamMmsl. Jlekcuueckre OCHOBEHI (aliaBuT, JiekceMbl) si3bika C++.

JupexTuBbI npernporeccopa U ykazaHuss Komnuisatopy. Jupektussl #include,
#define, #asm, #endasm.

Tumer nasaex B C++. ABTOMaTHYECKOE U SBHOE MTPeo0pa30BaHUE THIIOB.

5 Onpenenenns u onucanus o6bekToB. ONpe/eneHns epeMeHHbIX. [ To0anbHbIe 1
JIOKaJIbHbIE NIepeMeHHbIe. BUTOBBIE TepeMeHHBIE.




MaccuBsl, CTPYKTYpBI, O0BSIBICHHS, TIEPEUUCIICHHS.

@ynkuun. OnpeneneHus, 0ObSIBICHUS U BBI30B (QYHKIINH.

Koncrantsl. Llensie, BeliecTBEHHbBIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.

JBa cnoco0a 3aganusi KOMMEHTapreB. Boipakenusi. 3Haku onepauuii. YHapHbIe,
OMHapHBIE, TepHApPHAS oreparuu. [[puopuTeTH omeparuii.

3] Oneparopsnl s3bika C++. Ilociea0BaTeIbHO BBITOIHICMBIC OIIEPATOPHI.
Ycnouslii oniepatop. Oneparop — nepeKIoyaTeb

OnepaTopsl UKIIA ¢ TPEIYCIOBUEM U C MOCTYCIOBHEM. VITepallmOHHBIH IIUKII.
Omnepatop 6e3ycioBHOTO Niepexoaa. Oneparop Bo3Bpara u3 ¢pyHkmun. Onepatop
MIPUHYAATEIHHOTO BeIX0a. OmepaTop 3aBeplIeHus TEKYIed nTepalnu.

7 O0BbeKTHO-OPUEHTHPOBAHHOE IPOrpaMMHPOBaHue. MeTo] 00BEKTHO-
OPHEHTHUPOBAHHON JEKOMITO3HMIIMHU KaK CI0co0 Mpeo0IeHus CI0KHOCTH porpamm. Kitacce
KaK THUII JaHHBIX, onpenesieMblil moas3osareneM. [Ipuamuner OOIL: nHKancymsamus,
HaclleIOBaHKe, MOJTUMOpdU3M

8 MuxpoxonTposuiepsl AVR cemeiictBa Mega ¢gupmber ATMEL. CtpykrypHas cxema u
OCHOBHBIE TTapaMeTphl MEKPOKOHTpoJIepoB AVR cemeiicta Mega. OcobeHHOCTH simpa
MHKPOKOHTpoJutepoB AVR, mmoacucTeMsl BBoAa/BeIBo1a. OpraHnu3amnys maMsTH,
nepudepuiiHble ycTpoiicTBa

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

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTh, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) IMOJTOTOBKH, | TUCIIMII

(dac) JIUHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

| |

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIHUIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TpynoeMKoCT®, | MPaKTHHECKOH | pasaesa
n/m (uac) ITOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 9
1 | PazpaGotka MPOTPAMMHOTO reHeparopa 4 4 1-8
MMITyJTbCOB Ha 0Oasze KkoHTpoimepa ATmega32.
Yactp 1. Paspaborka mporpammsl B IDE Code
Vision AVR.
2 | Pazpabotka MIPOTPaAMMHOTO reHeparopa 4 4 1-8
UMIIyJIbCOB Ha ©Oa3ze KoHTpoiiepa ATmega3?2.
Yacte 2. Ormagka mporpammsl B cpene Atmel
AVR Studio 4.
3 | Pa3zpabotka MIPOTPaAMMHOTO reHeparopa 4 4 1-8
UMIyJIbCOB Ha ©Oa3ze KoHTpoiiepa ATmega3?2.
Yacts 3 MogemupoBanue B Proteus 8.1 Pro
Portable.




4 | Pa3paboTka cHCTeMBl YIIpaBICHUS [BUraTeleM 4 4 1-8
MOCTOSIHHOTO ~TOKa Ha 0ase  KOHTpoiuiepa
ATmega32. Yacte 1. Pa3paborka mporpamMmsl B
IDE Code Vision AVR.

5 | Pa3pabotka cucTeMbl YOpaBIE€HUS ABHraTeiIeM 4 4 1-8
IIOCTOSIHHOI'O TOKa Ha 0a3e  KOHTpojuiepa
ATmega32. Yacte 2. Ormagka mnporpammsl B
cpene Atmel AVR Studio 4.

6 | PazpaboTka cucCTeMBl yHOpaBIeHHS JABUTATEIIEM 4 4 1-8
MIOCTOSSHHOTO ~TOKa Ha 0a3e  KOHTpoJuiepa
ATmega32. Yacts 3 MogenupoBanue B Proteus
8.1 Pro Portable.

7 | PazpaboTka CcHCTEeMBI  CHTHaIW3allMH  Oas3e 4 4 1-8
koHTpoiiepa ATmega32. Yacte 1. Pa3paborka
nporpammsel B IDE Code Vision AVR.

8 | Pazpabotrka cucrembl curHammzanuud — 0aze 4 4 1-8
koHTpoiiepa ATmega32. Yactes 2. Ortnanka
nporpamMmel B cpene Atmel AVR Studio 4.

9 | Pa3paboTka CHCTEMBl CHUTHAIW3allMd Ha 0Oa3se 2 2 1-8
KOHTpoJLIepa ATmega32. Yactp 3
Monenuposanne B Proteus 8.1 Pro Portable.

Bcero 34 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOM pabOThI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunpl caMmocTosTenbHON paboOThI ¥ €€ TPYIOEMKOCTh IPUBEICHBI B TA0OIHIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 9,
Bun camocrositenbHO# paboThI

qac qac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 30 30
nqucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyuieMy KOHTPOJIIO 10 10

ycneBaemoctu (TKVY)

Jowmamrnee 3ananue (J13)

Kontposabnble pabotsl 3a04HHKOB (KP3)

IToaroToBka K MpOMEKyTOYHOU 17 17
attecranuu (ITA)

Bceero: 57 57

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TT0 TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITeNIbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN




[TepeueHp MEUaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3/IaHUN pUBEICH B TabuuIie 8.
Tabnuna 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomgecTso SK3EMILLIPOB B

HIudp/ OubmoTexe
bubnuorpadudeckas ccpuika
URL aapec (KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
YK 004.312.46 | JIebeneB M.B. Code Vision AVR: noco0ue miis
JI33 HaunHaronmx. — M.: Jlomka-XXI, 2008. — 592 c.
VIK EBctudeer A.B. Mukpokontpoiiepst AVR
621.316.544.1 cemeiictB Tiny u Mega pupmel ATMEL, 5-¢ us.,
(035.5) crep. — M.: U3narenbckuii noM «Jlomaka-XXI»,
E26 2008. — 560 c.
YK Bcragckas, E.B. MukpomnpoueccopHble CpeacTBa
681.3.01(075.8) | cuctem ympaBiieHHs: KOHCIEKT Jiekiuii / E.B.
B858 Bcerasckasg, B.M. KoncrantuHoB — YensaOMHCK:
W3narensckuii uentp IOYpl'Y, 2010. — 91 c.
ISBN 5-7038- | BopornukoB C.A. MHboOpMaIimoHHbIE YCTPOHCTBA
2207-6 POOOTOTEXHUYECKHX CHCTEM: Y4el. mocodue. —
M.: U3p-Bo MI'TY um. H.O. baymana, 2005. —
384 c.; wn. (Pob6otorexnuka / [Tox pex. C.JL.
3enkeBnua, A.C. IOmienko)
http://baumanpress.ru/books/18/18.pdf
ISBN 978-5- CoBpeMeHHasi aBTOMAaTHKa B CHCTEMax
16-005162-8 YIIPaBJICHUS TEXHOJIOTHYECKIMH MTPOIECCAMU:
VYueb. noc. / B.I1. UBmun, M.YO. Ilepyxun - M.:
HUII Nudpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591
ISBN 978-5- ABTOMAaTHYECKHE CUCTEMbI TPAHCITOPTHBIX
91134-980-6 cpenctB: YueOnuk / B.B. bensikos, /I.B. 3e3tonun,
B.C. Makapos, A.B. Tymacos. - M.: ®opym:
HUI] THDPA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415
7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAIMOHHO-TEIICKOMMYHHKAITHOHHOH ceTn « THTepHeT»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCIUILIAHBI

npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue

ww.guap.ru bubnuorexa ['YAII

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeuenp mporpaMMHOTO OOECMEUEeHHsI, HCIONB3YeMOTO TPH OCYIIECTBICHUH
00pa3zoBaTeNbHOTO MPOoIEcca MO TUCIUTIITHHE.
[lepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus peicTaieH B Tabmuiie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne /1t

Haunmenosanue

1

IDE Code Vision AVR.



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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N

Cpena otnagku nporpamm Atmel AVR Studio 4.

3 Cuctema >nexkTpoHHOr0 MoaenupoBanus Proteus 8.1 Pro Portable

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM,HCIT0JIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeueHb UCHOAB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUYECKOW 0a3bl (mpu HEOOXOMMOCTH )
1 | JlexuuoHHas ayiuTopus 21-21
KomMmnbrotepHslii kacce 31-04

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUIMHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
JuddepenurpoBaHHbIi 3a4ET Crrcox BONpPOCOB;
TecTts;
3anaqu.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHH)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOIYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITUH

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayuipHas mIKaia PAKTEP (op
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasCh HAa 3HAHUS OCHOBHOWU
JIUTEPaTYPHI;
«XODOLLIOY — HE JIONYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBA3bIBAECT YCBOCHHBIC 3HAHUS C NPAKTHYECKOM JIESITEIBHOCTHIO
«3auTEeHO)
HaIIpaBJICHUS,
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIAJIEET CUCTEMOM CIIEIMATIU3UPOBAHHBIX OHSATUMN.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPaTYPHI;
— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yJIOBJIETBOPUTEIILHO) o
— UCIIBITHIBACT 3aTPYAHEHHUST B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«3auTeHO)
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MMOJI0KECHHUS,
— 3aTpyAHseTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
e 3AUTCHOY paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUY;
— UCIIBITBIBAET TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUK;
— HE MOXET apr'yMEHTUPOBATh HAy4YHbIE MTOJIOKEHNUS;
— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHUI.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ko
Ne /it [Tepedyens BompocoB (3a1a4) sl IK3aMeHa A
MHAMKATOpa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne n/n [lepeuens BonpocoB (3ana4) ans 3a4dera / qudd. 3ayera
P P (sapa1) 1 D WHAMKATOpa
1. Tonsarus «Muxkponporueccop» U «MHUKPOKOHTPOIIEP». XapaKTepHbIe [IK-2.3.1

O0COOCHHOCTH MHKPOITPOIIECCOPHBIX HHPOPMAITUOHHO-YITPABJISFOIIAX
cucteMm. OcHOBHBIE TPeOOBaHMUSI, IPEABABIAEMbIE K MUKPOKOHTPOJIEpAM
POOOTOTEXHHYECKUX CUCTEM

2. Wcropus pa3BUTHSI MUKPOKOHTPOJIIepoB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTPOJUIEPA.

3. Knaccuduxanust MUKpOKOHTPOJUIEPOB O PAa3psSAHOCTH MIMHBI JaHHbIX LY,
10 apXUTEKTYpPE BBIUUCIUTENIBHON CUCTEMBI, 10 PUPMEHHBIM IIaTGopmam,
10 BBINOJIHAEMBIM (PYHKIUSAM. Y HUBEPCAIbHbIE MUKPOKOHTPOJIEPHI.
Crniennan3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

4. CISC u RISC apxutexrypa MukpokoHTposuiepoB. Ocobennoctu CISC —
KOHIICTIIIHH.

5. CISC u RISC apxurektypa MukpokonTpossiepoB. Ocobennoctu RISC —
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KOHIIEIIHH.

6. Ilpuncronckas (¢pon Helimana) u rapBapackas apXUTEKTyphbI
MHKpoIporieccopoB. MoauduimpoBanHas rapBap/IcKasi 1 paCIIMpeHHAs
rapBap/ICKasi apXUTEKTYpPHI.

7. Tonstusa «Aapoy», «CemeiicTBO», «MO01€Th» MUKPOKOHTPOJLIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOJYJIbHAs
OpraHu3alys, 3aKpbITasi apXUTEKTYpa, UCIOJIb30BaHNE THUITIOBBIX
(GyHKIMOHATBHBIX EpUPEPUHHBIX MOAYIICH U paCIIMPEHHE YHCIIa PEKUMOB
UX pabOTHI.

8. TumoBas CTpYKTypHasi CxeMa MHUKPOKOHTPOJIIEpa OOILEro MpUMEHEHHSI
(yruBepcanpHoro MK). CocraB nporeccopHOro sjipa u H3MEHIEMOTo
¢yHKIMOHATBHOTO OJI0KA.

9. BrI6Op MUKPOKOHTpOJLIEPA MTPHU MIPOSKTHPOBAHUN MEXATPOHHBIX U
POOOTOTEXHUUYECKHUX CUCTEM.

10. OcobeHHOCTH TPOTPaMMHUPOBAHUS MUKPOKOHTPOJUICPOB M OTJIAIKA
nporpamm. SI3bIKH IPOrPaMMHUPOBAHHSI MUKPOKOHTPOJLIEpOoB. OCOOCHHOCTH
si3pika C++.

11. CucteMbl CUMCIIEHHS. Heno3uimoHHkIe ¥ MO3ULIMOHHBIE CUCTEMBI CUMCICHUS.
HepeBon YHCeII B IIO3UIMOHHBIX CUCTEMaX CUMCICHUS. BrImoaHeHne
apI/I(l)MeTI/I‘leCKI/IX onepaunﬁ B JIBOUYHOM CHCTEME CUHCIICHUS.

12. ®opmel npeaCcTaBICHHS YUCIOBBIX JaHHBIX B MUKPOITPOLIECCOPHBIX
ycrpoiictBax. [IpencraBienne faHHbIX ¢ GUKCUPOBAHHOM U C IJIaBaroIIeH
3ansaToi. [IpencraBnenue oTpunarenbHbIX yucen. IpsaMoii, oOpaTHbI 1
JIOTIOJIHUTEIIbHBIN KOJI.

13. Drambl NOATOTOBKH UCIIOIHAEMO mporpammbl. CTPYKTypa MporpaMMbl Ha
s3pike C++. Jlekcnueckue ocHOBHI (aaBUT, TeKceMbl) si3bika C++.

14. ]JIupeKTUBBI MPEMPOIIECCOPa U YKa3aHUsI KOMIWISTOPY. JIMPEKTHBBI
#include, #define, #asm, #endasm.

15. Tuns! ganabix B C++. ABTOMaTH4eCcKoe U SIBHOE MpeoOpa30BaHKe TUTIOB.

16. Ompenenenus u onucanusi 00bekToB. OnpeaeaeHs NepPeMEHHbIX.
I'nmo0anbHbIE U JIOKaJIbHBIE IEpEMEHHbIE. BUTOBBIE IEPEMEHHBIE.

17. MaccuBsl, CTpYKTYpBbl, OOBSIBIICHUS, IEPEUNCICHHUSL.
18. ®ynknun. OnpenenenHus, OObIBICHHUS U BBI30B (PYHKIINH.
19. Koncranrtsl. Llenble, BelecTBeHHbIE, CUMBOJIbHbIE, CTPOKOBbIE KOHCTAHTHI.

20. JlBa coco0a 3aiaHusi KOMMEHTapHeB. BoipaxkeHus. 3HaKy oneparuii.
VYHapHble, OMHapHbIe, TepHApHAs ornepanuu. [IpHopuTeTH oneparuii.

21. Omeparopsl. [lociemoBarenbHO BHITIOTHIEMBIE OTIEPATOPHI.
22. YcnoBHbIH oneparop. Oneparop — nepekovareb

23. Ormepatopsl IIUKJIA ¢ IPEIYCIOBUEM H C TTOCTYCIIOBHEM. MTeparmoHHbII
UK.

24. Omeparop 6e3yciioBHOTO iepexoa. OmepaTop Bo3Bpara U3 (yHKIUH.
Omneparop NpUHYAUTENHHOTO BhIXxoaa. OmnepaTop 3aBepuIeHUs! TeKyIel

IIK-4.B.1
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UTEpaIuu.

[lepeyenp TeMm [uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIIOJTHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
- KypCcOBOI pabOThI
VY4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHUPOBAHUSA

npezcTaBieHsl B Tabmuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne n/nn [TpuMepHBIii IepedeHb BONPOCOB Il TECTOB
UHIMKaTopa
1. Tlonstus «Mukponporneccop» U «MUKPOKOHTPOJUIEp». XapaKTepHbIE [IK-2.3.1

0COOCHHOCTH MHUKPOIPOILIECCOPHBIX HHPOPMAITMOHHO-YITPABIISIOIINUX
cucteM. OCHOBHBIE TpeOOBaHUS, IPEABSIBISIEMbIC K MUKPOKOHTPOJLIIEpAM
POOOTOTEXHUYECKUX CUCTEM

2. Wcropus pa3BUTHSI MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTpPOJLIEPA.

3. Kiaccuduxamust MUKpOKOHTPOJUIEPOB IO Pa3psSAHOCTH MHMHBI JaHHbIX LITY,
10 APXUTEKTYpPE BBIYMCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThopMaMm,
0 BBITTOJIHAEMBIM (PYHKIUSAM. Y HUBEPCAIbHbIE MUKPOKOHTPOJLIEPHI.
Crnennanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

4. CISC u RISC apxutekrypa MukpokoHTposuiepoB. Ocodennoctu CISC —
KOHIICTIIHH.

5. CISC u RISC apxurekrypa MukpokoHTpouiepoB. Ocodbernnoctu RISC —
KOHIICTIIUH.

6. Ilpunacronckas (¢pon Heiimana) u rapBapackasi apXUTEKTYpPbI
MUKponporeccopoB. MoauduurpoBaHHas rapBap/IcKasi U pacluIMpeHHas
rapBapjcKasi apXUTeKTypBhl.

7. Tonstusa «Aapoy», «CemenicTBO», «Mo1€7h» MUKPOKOHTPOJUIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOIYIbHAsS
OpraHu3aIys, 3aKphITas apXUTEKTypa, UCIOJIb30BaHUE THITOBBIX
(GYHKIIMOHATBHBIX MepUBEPUITHBIX MOAYJIEH U paCUIUPEHUE YHCTIa PEKIMOB
uX paboTHI.

8. TunoBas CTPYKTypHasi cxeMa MUKPOKOHTpoJIIepa 00IIero MpuMeHEeHHs
(ynusepcanpHoro MK). CocTaB nporieccopHoro sijjpa ¥ U3MeHseMOoro
(GyHKIMOHATIBHOTO OJI0KA.

9. Br160p MUKPOKOHTpOJLIEPA TP MTPOSKTHPOBAHNN MEXATPOHHBIX H
POOOTOTEXHUYECKHX CHCTEM.

10. OcobeHHOCTH MPOrPaMMHUPOBAHUS MUKPOKOHTPOJIEPOB U OTIIAIKH

nporpaMM. SI3bIKH TPOrpaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB. OCOOCHHOCTH
si3pIka C++.

11. CucreMsl CUHCIIEHHUS. HeHOSI/IHI/IOHHBIe 1 IMMO3UIMOHHBIC CUCTEMbI CUUCIICHUA.
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IlepeBon uncen B MO3ULIMOHHBIX CUCTEMAX CYMCIICHUS. Brinonnenne
apu(METHUECKUX ONepaluii B IBOMYHON CHCTEME CUUCIICHUS.

12. ®opMsbl peaCTaBICHHUS YHCIOBBIX JAHHBIX B MUKPOITPOLIECCOPHBIX [IK-4.B.1
ycTpoiicTBax. [IpencraBinenre naHHBIX ¢ PUKCUPOBAHHOM U C IUIaBAIOIICH
3ansaToi. [lpeacraBnenue oTpunarenbHbIX yrucen. IpsamMoii, oOpaTHBIN 1
JIOTIOJIHUTEIIbHBIN KO,

13. DTtamnbl MOATOTOBKHM UCHOIHIEMOH porpammbl. CTpyKTypa MporpaMMBbl Ha
s3pike C++. Jlekcuueckue ocHOBBI (a1 aBuT, JIeKceMbl) si3bika C++.

14. JIupeKTHUBBI MPEIPOIIECCOPa U YKa3aHUs KOMIUIATOPY. JIUPEKTHBBI
#include, #define, #asm, #endasm.

15. Tunsl ganueix B C++. ABTOMaTH4YeCKOE U IBHOE MTPeoOpa30BaAHKE TUIIOB.

16. Ompenenenus u onucanusi 00bekToB. OnpeaeeHus ePEMEHHBIX.
['mobGanbHbIC U JTOKAIBHBIE IEpeMEHHBIC. BUTOBBIE TIEpeMEHHEIE.

17. MaccuBsl, CTpYKTYypbl, 00bSBICHUS, IEPEUUCICHUS.
18. ®yukuuu. Onpenenenus, 00bIBICHUS U BbI30B (DYHKIUH.
19. Koncranrsl. llenbie, BemecTBEeHHBIE, CHMBOJIBHBIE, CTPOKOBBIC KOHCTAHTHI.

20. JIBa cnoco0a 3a1aHusl KOMMEHTapueB. BoipaxeHnus. 3Haku onepanui.
VYHapuble, OuHapHble, TepHapHas onepanuu. [Ipropurers onepanui.

21. Omneparopsl. [locnenoBarenbHO BBITIOIHICMBIC OTIEPATOPHI.
22. YcnoBHEIH onieparop. Oneparop — nmepexrodaresb

23. Omepatopsl IIUKJIA C IPEIYCIOBUEM H C TTOCTYCIOBUEM. M TepaninoHHbII
ITUKJL.

24. Omepatop 6e3ycinoBHOro nepexoaa. OnepaTop Bo3Bpara U3 GyHKIUH.
Omneparop NpUHYIUTENLHOTO BhIXo/1a. OnepaTop 3aBepIleHHs TEKyIIeH
UTEpaLuy.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYdYarolMXCsl 3a09HOH (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyrOIIMX MOPAJOK W HPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJarommxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCITUTILIMHBI

11.1. Metonuueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
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paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 1O TEME, a B OCBOCHUHU
byHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMS, HOBEUIIMX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

IInanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYarOUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIISECTCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOHM TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOSABJIEHUE HEOOXOJUMOro UHTEpeca, HEOOXOAUMOr0 JUI CAaMOCTOATENILHON paboThI;

— TIOJy4YyeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaNIINE TOJIBI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIC MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  Pa3jIMuYHBIX
dbopMynupoBKax);

— TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JlekuMOHHBI MaTepHall MOXET COIPOBOXKIATbCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3aTOYHOIO MaTepualla IpH HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATHK 110 AUCLUIIINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

— MOJY4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
OIIpEEIIAETCS LIEJIEBOM YCTAHOBKOM K KaX101 KOHKPETHOHN TEME;

— MOJY4YEHHE OIbITa TBOPUYECKONW PabOTHI COBMECTHO C IPEIOIaBATENEM;

— pa3BUTHE  NPOPECCHOHANTBHO-JIENOBBIX  KAayecTB, JIIOOBM K  HpeAMETy |
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIILITIEHHUS.

— MOsIBIIEHUE HE0OXO0AUMOro HHTEepeca, HEOOXO0IMMOI0 JJIsi CAMOCTOSITEIbHON pabOThI;

— TOJy4YeHHE 3HaHUN O COBPEMEHHOM YpPOBHE PAa3BUTHUSI HAYKH U TEXHUKH U O MPOTHO3E
UX Pa3BUTHA Ha OnuKaiie rofpl;

— TMOJYy4YeHHE HaBBIKOB 00pabOTKM MaTepuana HAay4YHbIX MHCCIEIOBAaHUMN (BBIIENSATH
[JIaBHBIE MBICIM M IIOJOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH WX B
pa3IUYHbBIX (HOPMYIHPOBKAX );

— MOJIy4YeHHE TOYHOT'O TOHUMaHUS BCEX HEOOXOMMBIX TEPMUHOB U MOHSATHI.

11.2. Metoauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabor.

B xozme BbIMONHEHHsS J1a0OpPaTOpHBIX paboT oOyyaromMHcs JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONH OO0yJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTATbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3yYeHHs] TUCIHIUTHHBI, OIpeneIsieMoil ydeOHBIM IUTAaHOM, W OTHOCHUTCS K CPEICTBaM,
00eCTeynBaroIUM pelIeHUEe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpHOOpEeTeHWE HAaBBIKOB WCCIEIOBAaHHUS TIPOIECCOB, SBICHUH W OOBEKTOB,
U3y4aeMbIX B PaMKax JIaHHOW JUCIUIINHBL;

— 3aKpeIUIeHHe, pPa3BUTHE W JIETATM3aIlUs TEOPETHYECKMX 3HAHWH, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMOH TUCIUIINHE;
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— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTl ¢ JTaOOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanue u TpeOoBaHMs K IPOBEACHUIO 1a00PaTOPHBIX paboT

JlaboparopHble pabOTHI, TPETYCMOTPEHHBIE B JTaHHOM Kypce, BBIIOJHSIOTCS B
KOMIIBIOTEPHOM ~ KJIacC€ Ha MEPCOHAJIbHOM KOMIIBIOTEPE C HCIOJb30BAaHMEM IIAKETOB
npukitaaaeix nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B mpomecce mnoaroroBkn Kk - jgabopaTopHoil  paboTe  HEOOXOIMMO — H3YUYHUTh
COOTBETCTBYIOIIIE METOJUYECKHE YKa3aHUS M IMOBTOPUTH JIEKIMOHHBIA MarepHaj, KOTOPBIH
OTHOCHTCS K TeMe paboTBhl.

Ilepen HauanoMm BBHIMOJIHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
co3/1aBaeMbIX B paboTe (hail;loB U yCTAaHOBUThH €€ B CHUCTEME KauecTBE TEKYyLIeH AUPEKTOPHH.
IlyTe K JaHHOM ManKe He JOJDKEH COAEPKAaTh UMEH, HAIIMCAHHBIX KUPUJUIALICH.

B nmnpouecce BbimosHeHUs pabOThl MOJYYEHHBbIE pe3yJbTaThl PAacy€ToB, JHUCTUHIU
pa3pabaTbIBaeMbIX MPOrpamMM, CXEMbI M JIpyrue pabouue mMarepuaibl JODKHBI COXPAHATHCS Ha
JMCKe JUI UX JalbHeHIIero ucnoiab30BaHus Npu 0(OpMIIEHUH OTUETA.

[To oxoHuannu pabOTH HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €TO 3aIlUTE Ha
CJICAYIOIIEM 3aHATHH.

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe
OTtuér 0 1abopaTopHOI paboTe JOIKEH CONEPIKATh:
— damMuInI0, UM U OTYECTBO CTYIEHTA, BHITIOJHUBIIETO paboTYy;
— HOMep y4eOHOU TPYIIIBL;
— J1aTy BBIMIOJIHEHUS PabOTHI;
— Ha3BaHHE PabOTHI;
— 11eJIb PabOoTHI;
— KpaTKyro GopMyIUpOBKY 3aqaHUs Ha TaOOPaTOPHYIO padoTy;
— OCHOBHBIE TEOpPETHUECKHE CBeACHHMs U (OPMYIbI, HCIOJB30BABIIMECS B MpoIlecce
BBITTOJIHEHUS pabOTHI;
— JINCTUHTH MPOTPAMM, Pa3pabOTaHHbIE U OTJIAKEHHBIE B MPOIIECCE BHITOTHEHHS paOOTHI,
— CX€Mbl, pa3paboTaHHbIE B MPOIIECCE BHIIOJHEHUS paOOThI;
— IIPU UCTIONB30BAHUH JIOTIOTHUTENLHOM JIUTEPATyphl YKa3aTh CCHUIKH M MPUBECTH CIHCOK
JTUTEPATYPHI;
— BeIBoJIBI 110 pabore.

TpebGoBanust kK 0popMIICHHIO OTYETA O JTabOpaTOPHOU paboTe

[Tpumep odhopmieHUsT TUTYIBHOTO JUCTAa OTYETA IO JTa0OpaTOPHOM paboTe MpUBEIEH Ha
caliTe yHUBEPCUTETAa WW.Zuap.ru.

IIpn odopmneHnn oTué€Ta O IaboOpaTOpHOUW paboTe HEOOXOAUMO MPHUACPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Ot1u€tr 0 Hay4dHO-HCCIeNOoBaTenbckoi pabore. CTpykTypa u
npaBuiia OPOPMIICHUS.

[To kaxxmoit mabopaTopHOi paboTe MOKEH OBITh MOATOTOBJICH OTYET B OYMaKHOM U B
anekTpoHHOM BHje. [locne 3ammTel 1abOpaTOpHBIX PAOOT OTUYETHI B OyMa>kHOM BHJE C
MIPOCTaBJICHHBIMHU OIIEHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHON (opMe TOIKHBI
OBITH BBUTIOKEHBI B THMYHOM KaOMHETE ydallerocs Ha caiiTe YHUBEPCHUTETA.

11.3. Mertoauueckue yKazaHus UIsi OOYJaIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIo
y4acTHsl.
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Jlnst oOydvaronuxcsi 1Mo 3a04HOM ¢dopMe OOydeHHS, CaMOCTOATENbHAas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTEILHONW pabOThI, y 00y4aromerocss GopMHpYyeTcs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3allMM TPUOOPETAeMbIX 3HAHUN, OOECIICYMBAECT BBICOKHMA
YPOBCHL YCIICBACMOCTH B IICPUOJ 06yquI/151, IIOMOTacT IOJYYUTL HABBIKU [MOBBIIICHUA
poeCCHOHATIBHOTO YPOBHSI.

MetoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aroIIUX CSISIBIISTFOTCSI:

—  y4e0OHO-METOIMYECKUN MaTepHal 1o JUCIHUILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOTHCHUIO KOHTPOJIBHBIX PadOT (I 00y4aroImuxcs
10 3204HOM (hopMme 0OyueHUS).

11.4. MeTtoauueckue yKazaHus Uil OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEUEHUE CEMECTpa C LIeJIbI0 OLEHUBAHUSA XO/Ja OCBOCHHUS
JUCLUIUINHBI.

KonTtponb kayecTBa 3HaHUI MPOBOAUTCS B (popMe MHIMBHIYyaTbHOTO cOOECEeIOBaHHUS 110
MaTepualy OTAEIbHBIX Pa3/leliOB AUCLUIUIMHBL, & TAaK)KE IMPOBEPKU OTYETOB O BBINOJHEHUU
IIPAKTUYECKUX 3aJaHUMN.

Pesynbprarhl TEKymero KOHTPOJIsA MOTYT YUYUTBIBATHCS IIPU IIPOBEACHUH IIPOMEKYTOUYHON
aTTECTALIUN.

11.5. Meroauueckue ykazaHus i OOY4aroLIUXCs M0 MPOXOXKACHUIO MPOMEXYTOUYHOM
aTTECTallUU.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl  HpeJycMaTpuBaeT  OLIEHUBaHME
IPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3YAbTATOB 00yUeHHS 10 AuciuruinHe. OHa MPOBOAUTCS B
dbopme nuddepeHITMPOBaHHOTO 3a4ETa.

HuddepenunpoBanHblii  3a4eT — 3T0 (opMa OLEHKH 3HAHWM, TOJYyYEHHBIX
00yyaromuMcs pU U3Y4E€HUHU TUCHMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEILCKUX pAOOT M MPOXOKIEHUHU MPAKTUK C aTTECTAIIMOHHOM OI[EHKOM
COTIIUYHOY, «XOPOILOY, KYJOBIECTBOPUTEIBHOY, HEYOBIETBOPUTEIBLHOY.

OneHruBaHUEe 3HAHUM W HABBIKOB CTYIEHTOB NpPHU MPOBEICHUU MPOMEKYTOUHOMH

aTTecTallid OCYIIECTBISETCS B COOTBETCTBUU ¢ TpebOoBaHusMHu I[lomoxkenuit «O Tekyiiem
KOHTpOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOU arTecTanuu ctyaeHToB ['YAIL, oOyuarommxcs mno
mporpaMMam BBICHIEr0 00pazoBaHuss» U «O MOJIYIbHO-PEHTHHTOBOM CUCTEME OLIEHKH KauecTBa
yaeOHoM paboTel cTyaeHToB B 'Y Ally.



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI
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