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AHHOTaUs

Hucuunnuna «I[IporpaMMupoBanre MUKPOKOHTPOJUIEPOBY BXOJIUT B 00pa3OBaTEIbHYIO
porpaMMy BBICIHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa IO HalpaBJICHUIO MOATOTOBKU
13.03.02 «DneKTpod’HEpreTuKka M SJICKTPOTEXHHUKA» HAIMPABICHHOCTH «DJIEKTPOMEXaHUKAY.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuuHa HaleaeHa Ha (POPMUPOBAHKE Y BHITYCKHUKA CIIEIYIOIIUX KOMITETEHIIUH!

IIK-3 «CrnocoGHOCTh yd4acTBOBAaTh B OKCIUTyaTallMd AJIEKTPOIHEPTETHUECKUX U
INEKTPOMEXAHUYECKUX CUCTEM M KOMILJIEKCOBY

[1IK-4 «CniocobeH o1leHHBAaTh TEXHUYECKOE COCTOSIHUE, MOIeP)KaHUe U BOCCTAHOBIICHUE
paboTOCTIOCOOHOCTH NMEKTPOIHEPTETUUECKOTO U AIIEKTPOMEXAHUIECKOTO 000pyI0OBaHUS»

CopepxaHue AUCLUUIUIMHBI OXBAaTbIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C pa3pabOTKON U
OTJIAJAKOM IporpamMm Jyisi MUKPOKOHTPOJUIEPOB Ha fA3bIKE IporpammupoBanus C++, a Takxke
U3Y4YE€HHEM OCOOCHHOCTEH apXUTEKTYpPbI MOIMYJISIPHBIX MUKPOKOHTPOJIEPOB.

[IperoaBanre MUCHMIUIMHBI TPEAyCMaTpUBAET clieAylomue (OpMbl OpraHU3alUuu
yueOHOro Ipoliecca: JEeKIIH, J1adopaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsEeT 3 3adeTHhIX eawHmibl, 108
4acoB.

SI3pIK 00yUYeHUs 0 JUCIHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 11O JUCIUTLIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[lenpr0 MUCHUIUIMHBI SBIISETCS O3HAKOMJICHHUE CTYICHTOB C WPHUHIMIIAMH, METOJaMU U
HHCTPYMCHTAJILHBIMH CPEJICTBAMHU  pa3pa0OTKH W OTJIQJKH IPOTrPaMMHOIO OOeCIeUeHUs

MUKpPOKOHTPOJLIIEPOB, U3y4eHUe ocoOeHHOCTeH ApPXUTEKTYpPBI MOMYJISIPHBIX
MHUKPOKOHTPOJIIEPOB, pasBuUTHE MIPAKTUYECKUX HaBBIKOB IPOTrpaMMHUPOBAHUS
MUKPOKOHTPOJIIIEPOB.

1.2. JlucuunivHa BXOAMT B  COCTaB  4acTH, (OpMUPYEMOH  y4acTHUKaAMH
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCUMILIMHBI OOydaroUuiics AOKEH 00janaTh CleIyHOLUMU
KOMIIETEHIIMSIMU HJTM WX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna) | Kon u HameHoBaHue Kon u HanMeHoBaHMe HHIUMKATOpA
KOMITETCHITHT KOMITCTCHITHT JTOCTHOKCHHS] KOMIIETEHITUN

IT1K-3 CrnocoOHOCTE
y4acTBOBAaTh B
[TpodeccuonanpHbIe | SKCILTyaTalluu
KOMIIETEHITUN AIIEKTPOIHEPTETUICCKUX
1 3JIEKTPOMEXaHUYECKHUX
CHCTEM U KOMIIJIEKCOB

[1K-3.J1.2 3HaeT nmpaBuUJia © HOPMATUBHbIC
JIOKYMEHTHI 110 IKCIUTyaTaIuu
AIIEKTPOTEXHUYECKOT0 000pyA0BaHUS

I1K-4 Cniocoben
OILICHUBATh TEXHUYECKOE
COCTOSIHUE,
HoJIep)KaHue U
[TpodeccronaabHbIC | BOCCTAHOBIICHHUE
KOMIIETEHITHH paboTocrnocoOHOCTH
AIIEKTPOIHEPTETUUECKOTO
u
HIIEKTPOMEXaHUYECKOTO
o0opynoBaHus

[TK-4.J1.1 npuMeHsieT METOIbI U TEXHUYECKHUE
Cpe/ICTBa UCTIIBITAHUM U IMarHOCTUKHU
3JIEKTPOOOOPYIOBAHUS

2. Mecro nucuumaussl B ctpykType OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee TPUOOPETEHHBIX 00YJYaIONTUMUCS
[P U3YYEHHUH CIEYIOIINX JUCIUILINH!

— «Mudopmatukay,

— «Teopus aBTOMaTHYECKOTO YIIPaBICHUA,

— «/luckperHast MaTeMaTHKa»,

— «MHpopmanOHHBIE TEXHOIOTHI.

3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYEHUE, TAK U MOT'YT MCIIOJIb30BAThCS IPU U3YUYEHUU IPYTUX JTUCLHUIUINH:

— «DJIEKTPUYECKHE CUCTEMBI U CETH,

— «KoHcTpynpoBanue, pacd€ér U TNPOEKTHPOBAHHE  AJIEKTPOMEXAHHYECKHX U
AIIEKTPOIHEPTETUYECKUX YCTPOUCTBY.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe TUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHIIOB yueOHOU
paboThI 1O TUCHUIUTMHE (M pacmpeieieHne dTO TPYJOEMKOCTH IO CEMeCTpaMm) MpeICTaBICHbBI B
Tabauie 2.




Tabmuna 2 — O6beM U TPYI0EMKOCTh TUCIUIITUHbI

TpynoeMKocTs 110
Bun yaeOHOM paboThI Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemkocmap oucyunauHsl, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:
nexuu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbots (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac)
HK3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
k3. %) 3au.

*x

IIpumeuanue: kaHaumaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPYJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIAM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Texamu | 113 (C3) AP KII CPC
’ (dac) (qac) (qac) (dac) (gac)
Cemectp 9

Paznmen 1. XapakrepHble 0coOeHHOCTH
MHKPOIPOLIECCOPHBIX HHPOPMAIIMOHHO- 2 4 6
W3MEPUTENILHBIX CUCTEM.

Paznen 2. TunoBas cTpyKTypHas cxema

MUKPOKOHTpOJIIEpa OOIIET0 TPUMEHEHMS. ) 4 6
Oco0EHHOCTH TOMYJ/ISPHBIX aPXUTEKTYP
MHUKPOKOHTPOJIJIEPOB.
Pazgen 3. Cuctemsl cuucnenus. Dopmbl
MIPEICTABICHUS YUCIOBBIX JIAHHBIX B 2 4 7

MHUKPOIIPOLIECCOPHBIX YCTPOUCTBAX.

Pasnen 4. CtpykTypa nporpaMMel Ha si3bike C++. 2 4 6
OTarbl MOJIrOTOBKH HCIIOJIHAEMOM MPOTPaMMBI.

Pazgen 5. Onpenenenust u onucaHusi OOHEKTOB. 3 6 8
BeIpaskenus. 3Haku onepanui.

Paznen 6. OnepaTopsl si3p1ka C++ 2 4 6

Paznen 7. OOBEKTHO-OPUEHTUPOBAHHOE ) 4 8
POrpaMMHUPOBAHUE.

Pa3nen 8. MukpoxonTposnepst AVR cemelicTBa 2 4 10
Mega ¢upmbr ATMEL.
Htoro B cemectpe: 17 34 57

Hroro 17 0 34 0 57




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIMIOJIHEHUU
oOydJalolmMMuUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howme
p HaSBaHI/Ie nu coz[epxcaHHe paBI[eJIOB 1 TEM JICKIIMOHHBIX 3aHATUHN
paszaena

1 XapakTepHble 0CO0EHHOCTH MHUKPONPOLECCOPHBIX HH(POPMALIMOHHO-H3MEPHUTEIbHBIX
cucreM. [lonsarus «Mukpormnponeccop» 1 «MUKpokoHTposiepy». OCHOBHbIE TpeOOBaHMUS,
IpeabABIsieMble K MUKPOKOHTPOJUIEPaM POOOTOTEXHUUECKUX CHUCTEM

Uctopus pazBuTHsi MUKPOKOHTPOILIEpOB. OCHOBHBIEC XapaKTEPUCTHKH MUKPOKOHTPOJLIEPA.
Kiraccudukariys MUKpOKOHTPOJUICPOB TI0 Pa3psAHOCTH IMWHBI JaHHBIX LIITY, Mo
apXUTEKTYPE BBIUUCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM ITaT(OpMaM, 110 BBIIOIHAEMBIM
¢dyHKIMSAM. YHHUBEpcaIbHbIe MUKPOKOHTpoOJUIEphl. Clielnann3upoBaHHbIC
MHUKPOKOHTPOJLIEPHI.

CISC u RISC apxurextypa MmukpoxoHTposuiepoB. Ocobernnoctu CISC — KoHIIENIu.

CISC u RISC apxutekTypa MukpokoHTposuiepoB. Ocooennoctu RISC — koHuenmu.
[Ipuncronckas (hon Helimana) u rapBapckast apXuTEKTypbl MUKPOTIPOIIECCOPOB.
MounduuupoBaHnHas rapBapAcKasl U paclIMpeHHas TapBapACKas apXUTEKTYPBbI.

2 TunoBasi CTPYKTypHAasi CXeMa MHKPOKOHTPOJIJIEpPa 001ero NpuMeHeHust
(yauBepcansroro MK). CoctaB nmpolieccopHOro siipa i i3MEHSIEMOTo (YHKIIHOHATEHOTO
O1oKa.

[onstus «Anpoy, «CemeiicTBo», «Moeb» MUKPOKOHTpOILIepa. OCOOCHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJIJICPOB: MOTYJIbHAsI OPraHU3alMs, 3aKPhITask apXUTEKTYpa,
UCTIONIb30BAaHNE TUIOBBIX (PYHKIMOHAIBHBIX MEpU(PEPUIHBIX MOTYIICH U pacIupeHHe
Yrcia PeXHUMOB HX PabOTHI

BBI160p MEKpPOKOHTpOIIIEpa MPU MPOSKTUPOBAHUHN 3JIEKTPOMEXaHHYECKUX CHCTEM.
CeMelicTBO MUKPOKOHTPOILIEPOB ceMeiicTpa Intel 8051, uznemus kommanuii Motorola
(68HCO5, 68HCO8, 68HC11) u Zilog (Z8) , PIC-xouTposeps! pupmsr Microchip,
cemeiicTBO MUKpOKOHTpOIIepoB AVR dupmsr Atmel, mukpokouTposiepst STMS8 u
STM32 ot STMicroelectronics, 32-paspsiaroe tporieccoproe siipo ARM Cortex-M3 .
Oco0eHHOCTH IPOrPAaMMHUPOBAHKSI MUKPOKOHTPOJIJIEPOB U OTJIAJIKU MPOTPaMM. SI3bIKK
IPOrpaMMHUPOBaHHsI MHKPOKOHTPOILIepoB. OcobeHHOCTH si3bIka C++.

3 Cucremsbl cuncienusi. Hemo3nnmoHHble U MO3UIMOHHBIE CHCTEMBI curicinenus. [lepeson
YrceN B O3UIIMOHHBIX CHCTEMAaxX CUHCIICHUs. BeInonHeHne apupMeTHIecKuX oneparuii B
JIBOMYHOM CHCTEME CUMCIICHHS.

®opMBI NIpeACTABJICHUS] YHCIOBBIX JAHHBIX B MHKPOIIPOLECCOPHBIX YCTPOHCTBAX.
[pencrasienne qaHHBIX ¢ GUKCUPOBAHHOH M C MaBaromieid 3anstoil. [Ipeacrasnenne
oTpuIaTenabHbIX yncen. [IpsiMoi, 0OpaTHBIN U TOTIOTHUTENbHBIN KOJI.

4 CrpykTypa nporpaMmbl Ha si3bike C++. JTansl NOATOTOBKH MCIOJIHAEMOM
nporpamMmsl. Jlekcuueckre 0oCHOBHI (alihaBuT, JIekceMbl) si3bika C++.
JMpeKTHUBHI IperpoLeccopa u ykazanus Komnuisitopy. Aupektusel #include,
#define, #asm, #endasm.

Tunel gaaeix B C++. ABTOMaTH4ecKoe U sIBHOE MpeoOpa3oBaHUe THIIOB.

5 Onpenesienus u onucanus o0bekToB. OTpeeeHus IepeMeHHbIX. | 100ansHbIe
JIOKaJIbHBIE NIEPEMEHHBIEC. BUTOBBIE TEpEMEHHBIE.

MaccuBbl, CTPYKTYpPBI, OOBSIBICHHS, TIEPEUUCIICHHS.

Oyukrmn. OnpeneneHus, 00bsBICHUS H BHI30B (DYHKITHH.

Koncranrtsl. Llensle, BenecTBeHHbIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.

JBa cnocoba 3agaHus KOMMEHTapHeB. Boipaxenus. 3Haku onepaumii. Y HapHbIe,
OuHapHbIe, TepHApHAas onepanuu. [IpuopuTeTs oneparuii.

6 Omnepatops! s3pika C++. [locneoBaTenbHO BHIMONHIEMBIE OTIEPATOPHI.
YcnoBHeIM onepatop. OnepaTop — nepekoyarenb




OnepaTopsl UKIIA ¢ TPEYCIOBHEM U C MOCTYCIOBHEM. VITepallmOHHBIN IUKJL.
Omnepatop 6e3ycimoBHOTO iepexoa. Omneparop Bo3Bpara u3 GpyHkuu. OmepaTop
MPUHYAUTEIBHOTO BhIxo/a. OnepaTop 3aBepIICHUs TEKYIICH UTepalnu.

nepudepuitHpie yCTpoiicTBa

7 O0BbeKTHO-OPUEHTHPOBAHHOE IPOrpaMMHpPOBaHue. MeTo]] 00BEKTHO-
OPHEHTUPOBAHHON IEKOMIIO3UIIMH KaK CII0co0 MPeoJoIeHusl cI0XHOCTH nporpamm. Kmace
KakK THII JAHHBIX, OnpeenseMblil nonp3oBareneM. [punmumner OOIL: nHkancynsamus,
HaclleIOBaHKe, MOJTUMOpdU3M

8 MuxkpoxonTposuiepst AVR cemeiictBa Mega ¢gupmbl ATMEL. CtpykrypHas cxema u

OCHOBHBIE TTapaMeTpbl MUKpOKOHTposuTepoB AVR cemeiictBa Mega. OcobeHHoctu siapa
MUKpOKoHTposuiepoB AVR, moacucreMsl BBOAa/BbiBOIa. OpraHu3ariys MaMsTH,

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMmbl MpakTHUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1z1ua 5— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTh, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATUAN (gac) MOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl Tab0opaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh IPUBEACHBI B Ta0OHIIC .
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
No Hayverosanue 1aBopaTOPHEX paboT TpynoeMKocTb, | TPaKTUYECKOW | pa3aena
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 9

1 | Pa3paborka HPOrPaMMHOTO reHeparopa 4 1-8

WMITyTTbCOB Ha 0Oasze koHTpoimepa ATmega32.

Yacte 1. Paspaborka mporpammel B IDE Code

Vision AVR.
2 | Pa3pabotka HPOrPaMMHOTO reHeparopa 4 1-8

UMITYJIbcOB Ha 0a3e kouTpoiuiepa ATmega3?2.

Yacte 2. Ormagka nporpammsl B cpene Atmel

AVR Studio 4.
3 | Pa3zpabotka MIPOTPAMMHOTO reHeparopa 4 1-8

UMIIyJIbCOB Ha ©Oa3ze KoHTpoiiepa ATmega32.

Yacte 3 MognenupoBanue B Proteus 8.1 Pro

Portable.
4 | PazpaboTka cHCTEMBI YIpPaBICHHS JABUTATEIIEM 4 1-8

MOCTOSIHHOTO ~ TOKa Ha 0a3e  KOHTpoJsuiepa

ATmega32. Yacts 1. Pa3paborka mporpammsl B

IDE Code Vision AVR.
5 | Pa3paboTka cHCTEeMBbl YIpaBICHHS [BHraTelIeM 4 1-8

MOCTOSIHHOTO ~TOKAa Ha 0a3e  KOHTpoJuiepa

ATmega32. Yacte 2. Ormagka mporpamMmbl B




cpene Atmel AVR Studio 4.

Pa3paboTka cHCTEeMBI YNpaBICHUS [BUTaTEIeM
MOCTOSHHOTO TOKa Ha 0a3e  KOHTpoJuiepa
ATmega32. Yacte 3 MogenupoBanue B Proteus
8.1 Pro Portable.

PazpaboTrka  cucrembl curHaamzanuud — 0ase
koHTpoiiepa ATmega32. Yacte 1. Paspabotka
mporpammel B IDE Code Vision AVR.

PazpaboTrka  cucrembl  curHaamzanuu  0ase
koHTpoiiepa ATmega32. Yacts 2. Ornaaxa
nporpammel B cpene Atmel AVR Studio 4.

Pa3paboTka cucTeMbl CUTHaIM3aluM Ha Oase
KOHTpoJIIepa ATmega32. Yactp 3

MogenmupoBanue B Proteus 8.1 Pro Portable.

Bcero

34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas padoTa 00yJarommxcs

Bunsl camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabnuIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 9,
Bun camocrositensHOl paboThl
qac yac
1 2 3
N3yueHne TeopeTuyeckoro Marepuasia
30 30
nucuurnael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
Kontposbnble paboTsl 3a04HHKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 17 17
attecranuu (ITA)
Bcero: o7 o7

5. IlepeueHp yueOHO-METOAMUYECKOTO OOECTIEUEHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIUXCS TTO TUCIUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl O0ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3JAaHUN
[lepeuyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.

Tabmuna 8— [lepedeHb NMeYaTHBIX U DJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/
URL anpec

bubnuorpaduyeckas ccpiika

KosmiuecTBo 9K3eMILTSIPOB B
OubmoTexe
(KpoMe AIIEKTPOHHBIX

IK3EMIUIIPOB)

VK 004.312.46 | JIebene M.B. Code Vision AVR: mocobue st




JI33 HaunHaromux. — M.: Jlomka-XXI, 2008. — 592 c.
VK EBctudees A.B. Mukpokontpoiiepst AVR
621.316.544.1 cemeiict Tiny u Mega pupmsl ATMEL, 5-¢ u3j.,
(035.5) crep. — M.: U3narenbckuii noM «Jlomaka-XXI»,
E26 2008. — 560 c.

YK Bcerasckast, E.B. MukponponeccopHble cpeicTBa
681.3.01(075.8) | cuctem ympaBiieHHs: KOHCICKT Jiekiuii / E.B.
B858 Bcerasckasg, B.M. KoncrantuHoB — YensaOMHCK:

W3 narensckuii nentp IOYpl'Y, 2010. — 91 c.

ISBN 5-7038- | BopotaukoB C.A. UHpopManmoHHbBIE YCTPOMCTBA
2207-6 POOOTOTEXHUYECKHX CHCTEM: Y4el. mocodue. —
M.: U3n-Bo MI'TY um. H.D. baymana, 2005. —
384 c.; un. (Po6ororexnuka / [Tox pex. C.JL.
3enkeuya, A.C. IOmenko)
http://baumanpress.ru/books/18/18.pdf

ISBN 978-5- CoBpeMeHHast 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- ABTOMaTHYECKHUE CUCTEMBI TPAHCIIOPTHBIX
91134-980-6 cpenctB: YueOnuk / B.B. bensikos, /I.B. 3e3tonun,
B.C. Makapos, A.B. Tymacos. - M.: ®opym:
HUIL] UHOPA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415

7. IlepeyeHb IEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaIMOHHONW ceTn «HTepHeT», HEOOXOOMMBIX [Jii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

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

URL anpec HaumenoBanue

Ww.guap.ru bubnnorexa ['YAII

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO Mpolecca M0 AUCLHUIINHE.
[lepeuyeHp uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne i/mt Haunmenosanue

1 IDE Code Vision AVR.

2 Cpena otnaaku nporpamm Atmel AVR Studio 4.

3 Cuctema >neKkTpoHHOr0 MozenrpoBanus Proteus 8.1 Pro Portable

8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,UCITONIb3YEMBIX pu
OCYILECTBICHHH 00pa30BaTEIBLHOTO MpoIecca MO AUCHUTUINHE



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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[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

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

Tabmmna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | JlexuuoHHas ayuTopus BEM 21-21
KomnbroTepHslii kitacce BEM 31-04

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIL MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTAIluU

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
JuddepeHmpoBaHHbINA 3a4ET Crircox BOIpOCOB;
Tectsr;
3anaqu.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCsl 5-0ajulbHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
WCIIOJIb30BAaHNs KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIbHO U TPAMOTHO €T0 HU3JIaraeT;

— OIIMpasACb Ha 3HaHUA OCHOBHOH M )IOHOHHHTCHBHOﬁ JINTCPATYPBhI,

«OTIIMIHO» 5
GatTeHOY TECHO TPUBS3LIBAECT YCBOSHHBIC HAYYHBIE MOJIOKEHHS C MPAKTUIECKON
JESITENIbHOCTHIO HAPABIICHHUS;
— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTACMBIC M HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITUH.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT e€ro, ONUpasch Ha 3HAHUS OCHOBHOMU
«XOPOILIOY JTUTEPaATYPHI;
«3a4TEHO» — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBLIC 3HAaHHA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaITpaBJICHHUA,
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIUI

— apryMEHTUPYET HAYyYHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHATHH.

JIUTEPATYpPhI;

— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yZIOBJIETBOPUTEITHHOY

(Ga4uTCHO»
HaITpaBJICHUA,

— cJ1abo apryMEHTHPYET Hay4HBIC MTOJIOKCHHUS,

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

— UCHBITBIBACT 3aTPYAHCHHA B IMNPAKTHYCCKOM INIPHUMCHCHUU 3HAHHH

— 3aTpyAHsieTcs B (OpMYyITUPOBAHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOH ClelIMaJIu3uPOBAHHBIX MOHITHH.

MarepHania;

(HCYIAOBJIICTBOPUTCIILHO»

pPacCMOTPCHUN HpO6J'ICM B KOHKPCTHOM HalIPaBJICHHUU,
HEC 3a4YTCHO»

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He (hOPMYJIUPYET BBIBOJOB M 0O0OOIIICHHUIA.

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOHM 4YacTW MPOrpPaMMHOIO
— JIOMYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IpHU

— UCHBITBIBACT TPYAHOCTHU B IPAKTUUCCKOM IMPUMCHCHUHN 3H8,HPII>1;

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

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ko
Ne i/m [Tepedyens BompocoB (3a1a4) 1S IK3aMeHa A
UHJIMKaTopa
Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera
Kon
Ne n/n [lepeuens Bonpocos (3ana4) ans 3adera / qud¢. 3ayera
p p (3amas) 1 Auph VHIUKATOPa
1. TlonsTus «Mukpomnpoueccop» 1 «MUKPOKOHTpOIIEp». XapaKTepHbIe [K-3./1.2

0COOEHHOCTH MUKPOIIPOLIECCOPHBIX MH()OPMALIMOHHO-YTIPABIISIOLINX
cucteM. OcHOBHbBIE TPeOOBaHMsI, IPEABABIIAEMbIE K MUKPOKOHTPOJIEPAM
POOOTOTEXHUYECKUX CUCTEM

2. Wcropus pa3BUTHS MUKPOKOHTPOJLIEpOB. OCHOBHBIE XapaKTEPHUCTUKU
MUKPOKOHTPOJIIEPA.

3. Kiaccuduxarnust MUKpOKOHTPOJUIEPOB IO Pa3psAHOCTH MHHBI JaHHBIX LIITY,
[0 APXUTEKTYpPE BBIYMCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThopMaMm,
10 BBIMOJIHAEMBIM (PYHKIIHSM. Y HUBEpCaIbHbIe MUKPOKOHTPOJIIEPHI.
Crnennanu3upoBaHHbIE MUKPOKOHTPOJIIIEPHI.

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

5. CISC u RISC apxurextypa MukpokoHnTposiepoB. Ocobennoctu RISC —
KOHIISTIIHH.

6. IIpuncronckas (¢pon Helimana) u rapBapackas apXUTEKTyphbI
MUKpornpoleccopoB. MoaudunupoBaHHas rapBap/icKasi U pacllupeHHas
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rapBapjckasi apXUTeKTyphl.

7. Honstusa «Aapoy», «CemeictBo», «Mo1€7b» MUKPOKOHTPOJLIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOAYJIbHAs
OpraHu3aIys, 3aKpbITasi apXUTEKTYpa, UCIOJIb30BaHNE THITIOBBIX
(GyHKIMOHATBHBIX IEpUPEPUHHBIX MOAYIIEH U PACIIMPEHHUE YHUCIIA PEKUMOB
UX pabOTHI.

8. TunoBasi CTpyKTypHasi cXxeMa MUKPOKOHTpOJIIepa 00IIero MpUMeHEHHS
(yruBepcanpHoro MK). CocraB nporeccopHOro sjpa u H3MEHIEMOTo
¢yHKIMOHATBHOTO OJI0KA.

9. Bb160p MUKPOKOHTpOJUIEPA IPU IPOSKTHPOBAHUU MEXATPOHHBIX U
POOOTOTEXHUYECKHUX CHUCTEM.

10. OcobGeHHOCTH MPOrPaMMHPOBAHUSI MUKPOKOHTPOJUIEPOB U OTJIAIKH
nporpaMM. SI3bIKH MPOrPaMMUPOBAHUS MUKPOKOHTPOILIIEpOB. OCOOCHHOCTH
si3pIka C++.

11. Cucremsl cuncnenus. Hemo3uuoHHbIe U TO3ULIMOHHBIE CUCTEMBI CUUCIICHHUSL.
IlepeBoa 4ncen B NO3ULMOHHBIX CUCTEMAX CYMCIICHUs. Brinonnenue
apu(pMETUYECKUX ONEPALUNA B JBOMYHOM CHUCTEME CUMCIICHHUS.

12. ®opMmbl peaCTaBICHHUS YHCIOBBIX JAHHBIX B MUKPOITPOIIECCOPHBIX
ycrpoiicTBax. [IpencTaBienue JaHHBIX ¢ PUKCUPOBAHHOMN U € IUIaBarOLIeH
3amsToi. [lpeacrasinenne oTpunarenbHbIX yncent. [IpsmMoii, oOpaTHBIN 1
JIOTIOJTHUTEIIbHBIN KO,

13. DTambl MOATOTOBKH UCHOIHIEMOH porpaMmbl. CTpyKTypa MporpaMMbl Ha
s3pike C++. Jlekcnueckue ocHOBBI (anaBuT, JIeKceMbl) si3bika C++.

14, JIupeKTHUBBI PENpoIieccopa U yKa3aHusi KOMIWIATOPY. JIMpEKTUBBI
#include, #define, #asm, #endasm.

15. Tumns! ganaeix B C++. ABTOMaTH4YECKOE U SIBHOE MPe0oOpa3oBaHKE TUIIOB.

16. Ompenenenus u onucanusi 00bekToB. OnpeaeaeHs NepeMEHHbIX.
I'mo0anbHbIE U JIOKaJIbHBIE IEpEMEHHbIE. BUTOBBIE IEPEMEHHBIE.

17. MaccuBsl, CTpYKTYpBbl, OOBSIBIICHUS, IEPEUUCIICHHUS.
18. ®dynknun. Onpenenenus, OObIBICHHUS U BBI30B (PYHKIINH.
19. Koncranrtsl. Llenbie, BemecTBeHHbIE, CUMBOJIbHbIE, CTPOKOBbIE KOHCTAHTHI.

20. JlBa coco0a 3a1aHusi KOMMEHTapHeB. BoipaxeHus. 3HaKu Oneparuii.
VYHapHble, OnHapHbIe, TepHapHas onepauuu. [IpuopuTeTH oneparuii.

21. Omeparopsl. IlocnenoBarenbHO BHITIOTHIEMBIE OTIEPATOPHI.
22. YcnoBHbIH oneparop. Oneparop — nepekIovareb

23. Omnepartopsbl LIUKJIA C IPEIYCIOBUEM U C ITOCTYCIOBHEM. MTepalinOHHBIH
UK.

24. Omeparop 6e3ycioBHOro nepexoa. OnepaTop Bo3Bpara U3 GyHKIUH.
OrnepaTop MPUHYIUTEIBHOTO BbIX01a. OrnepaTop 3aBepIICHUs TEKYyIEn
uTepaLuu.

MK-4.]1.1
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[lepeyeHp TeMm [Uis KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHp TeM 151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOTHEHUS

Ne n/mn .
KypCOBOI1 pabOThI
Y4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bonpockl g npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA

npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

y Kon
Ne ni/m [IpumepHBIii nepeueHb BOIPOCOB sl TECTOB
WHJUKAaTOpa
1. TMonsTus «Muxpomnporeccop» u «MUKPOKOHTPOJIIEP». XapaKTepHbIC IK-3.J1.2

0COOEHHOCTH MUKPOIIPOLIECCOPHBIX HH()OPMAITMOHHO-YITPABIISIOLINX
cucrteM. OcHOBHbIE TpeOOBAHUS, IPEABABISIEMbIE K MUKPOKOHTPOJLIEpaM
pOOOTOTEXHHYECKUX CUCTEM

2. Vcropus pa3BUTHSI MUKPOKOHTPOIIEpOB. OCHOBHBIE XapaKTEPUCTUKU
MHUKPOKOHTpPOJLIEPA.

3. Kiaccuduxamust MUKpOKOHTPOJUIEPOB IO Pa3psSAHOCTH MHMHBI JaHHbIX LITY,
10 APXUTEKTYpPE BBIYMCIUTEIBHON CUCTEMBI, 110 (PUPMEHHBIM IUTaThopMaMm,
0 BBITTOJIHAEMBIM (PYHKIUSAM. Y HUBEPCATbHBIE MUKPOKOHTPOJIIEPEI.
Cnennanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

4. CISC u RISC apxurekrypa MuUKpokoHTpouiepoB. Ocobernnoctu CISC —
KOHIICTIIIHH.

5. CISC u RISC apxwurexrypa mukpokonTposiepoB. Ocobennoctu RISC —
KOHIICTILHH.

6. Ilpunrcronckas (¢pon HelimaHa) u rapBapackast apXUTEKTYphI
MUKponporeccopoB. MoauduurpoBaHHas rapBap/ickas 1 paclIupeHHast
rapBapjacKasi apXUTEKTYpBHl.

7. Tonstusa «Aapoy», «CemenicTBO», «Mo1€7h» MUKPOKOHTPOJUIEPA.
Oco0eHHOCTH COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOIYIbHAsS
OpraHu3aIys, 3aKphITasi apXUTEKTypa, UCTIIOJIb30BAaHUE THITOBBIX
(GYHKIIMOHATBHBIX MepUEPUIHBIX MOAYIICH U PACIIUPEHUE YHCIIA PEKIMOB
uX paboTHI.

8. TunoBas CTPyKTypHasi cXxeMa MUKPOKOHTpOJIJIepa 001Iero MpuMeHeHHs
(ynusepcanpHoro MK). CocTaB nporieccopHoro sijjpa ¥ U3MeHseMOoro
(GyHKLIHMOHATIBHOTO OJI0KA.

9. Br160p MUKPOKOHTpOJLIEPA TTPHU MPOSKTHPOBAHUN MEXATPOHHBIX H
POOOTOTEXHUUYECKHUX CHCTEM.

10. OcobeHHOCTH TTPOTPaMMHUPOBAHUS MUKPOKOHTPOJIJICPOB M OTJIAIKH
nporpaMM. S3bIkH MPOrpaMMUPOBAHUS MUKPOKOHTPOIIEpoB. OCOOEHHOCTH
si3pika C++.

11. CucTeMbl CUMCIICHUS. Hemno3uinoHHpI€ U MO3UIIMOHHBIE CHCTEMBI CUMCICHUS.
HepeBogl YHCell B MTO3UIMOHHBIX CHCTEMaX CUHCIICHUS. BrIToiHeHNE
apI/I(I)MCTI/ILICCKI/IX onepam/lﬁ B JBOMYHOM CHCTEME CUMCIICHUS.
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12. ®opmbl peACTaBICHUS YUCIOBBIX TAaHHBIX B MUKPOTIPOIIECCOPHBIX IK-4.J1.1
ycrpoiictBax. [IpencraBienne JaHHBIX ¢ GUKCUPOBAHHOM U C TUTABAIOIICH
3amsitoi. [Ipencrasnenue orpunarenpHbix uncen. [Ipsamoii, oOpaTHbIi 1
JIOTIOJIHUTEIIBbHBIN KOJI.

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

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

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

16. Ompenenenus u onucanusi 00bekToB. OnpeaeeHus ePEMEHHBIX.
['moGanbHbIE U JTOKAIBHBIC IIEpeMEeHHbIE. BUTOBBIE TIEpeMEHHEIE.

17. MaccuBsl, CTpYKTYpBbI, OOBSIBIICHUS, IEPEUUCIICHHUS.
18. ®yukuuu. Onpenenenus, 00bIBICHUS U BbI30B (YHKIUH.
19. Koncranrsl. [lenbie, BemecTBEeHHBIE, CHMBOJIBHBIE, CTPOKOBBIC KOHCTAHTHI.

20. [1Ba coco0a 3aaHusi KOMMEHTapueB. Beipaxenus. 3HaKU orepariyii.
VYHuapuble, OuHapHbIe, TepHapHAas onepaiuu. [I[propuTeTs onepamuii.

21. Omeparopsl. IlocienoBarenbHO BHITIOTHIEMBIE OTIEPATOPHI.
22. YcnosHbI oneparop. Oneparop — nepekroyareb

23. Ormepartopsl IUKJIA ¢ IPEIYCIOBUEM H C TTOCTYCIIOBHEM. MTepanmoHHbII
UKL

24. Oneparop 6e3yciioBHOTO iepexoaa. Omeparop Bo3Bpara U3 GyHKIUH.
Omneparop NpUHYAUTENHLHOTO BhIxoa. OmnepaTop 3aBeplIeHUs TEKyIeh
UTEPALINH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
0o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEAENSIONUE  MPOLUEAYPhl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAIl, periaMeHTHpyIONUX TOPSIOK U TPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJaromInxcs
I'VAIL

11. Mertoaudeckue yKazaHus Uit 00YJarOIIUXCS IO OCBOCHUIO TUCITUTLINHBI

11.1. Meroauueckue ykasaHMs s OOy4aromUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYCHME JIEKIIMOHHOTO MaTepHuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe W sICHOE W3JIOKEHHe YdeOHOro marepuana. HasHadeHne COBpEMEHHOW IJIEKIIMU B
paMKax JIUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(byHAaMEHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JTOCTM)KCHUN HAyYHOUW MBICTH. B ydeOHOM mpoliecce JIEKIHS BBITIOJIHSIET METOJA0JI0TUUYECKYIO,
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OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH 0o0slacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMIUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJy4yeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpEAeNseTCs eJIeBO YCTaHOBKOW K Ka)KJJ0 KOHKPETHOU TEME;

— TIOJIyY€HHE OIIBITa TBOPUECKOI paboThl COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHE NPO(PECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy U
CaMOCTOSITEJILHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJdy4YyeHHEe 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaillline Tofbl;

— Hay4YyUTbhCS METOJUYECKH 0OpabaTbiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICTH H
MOJIOKCHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSATh WX B Pa3IMYHBIX
dbopMynupoBKax);

— TOJIyuYeHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpaUued CIaioB H
WCIIOJIb30BAaHMEM pa3aTOYHOrO MaTepuaja IMpH IPOBEIECHUU KOPOTKUX JHCKYCcCHUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK 0 JUCIUTUIMHE.

CrTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

— MOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
oTpeieNisIeTCs 1IeJIeBOM YCTAaHOBKOM K Ka)X 10l KOHKPETHOI TeMe;

— TIOJIyYEHHE OTIbITa TBOPUECKOHN pabOThl COBMECTHO C TPENOJaBATEICM;

— pasBuTHEe  TPO(ECCHOHANBHO-/IETOBBIX  KAauecTB, JIOOBU K  MpeIMery U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIICHHUS.

— MOsIBJIEHUE HEOOX0AUMOI0 HHTEpeca, HEOOXOAUMOTO /ISl CAMOCTOSITEIbHON paboThI;

— TMOJy4YeHHE 3HAaHUN O COBPEMEHHOM YpPOBHE Pa3BUTHUSI HAYKU U TEXHUKU U O MPOTHO3E
WX pa3BHUTHUS Ha OJVHKANUIITNE TOJIBI;

— TMOJy4YeHHE HaBBHIKOB 00pabOTKM MaTepuaja HAYYHBIX HCCIEIOBAaHUMN (BBIICISATH
IJIABHBIE MBICTH W TIOJNOKEHUS, TMPHXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HX B
pa3InYHbIX (OPMYITUPOBKAX);

— TOJTy4YeHHE TOYHOTO TIOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBITIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BeimonHeHus m1a0OpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpeNuTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIMKONM M TEXHUKOMN
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONH OO0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAIUTUYECKOUN YacTe U KOHTPOJIBHBIX MEPOIIPUATHIA.

BreinonHenue nabopaToOpHbIX pabOT 00ydaroIUMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpelensieMoil y4yeOHbIM IUIAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM peIIeHUE CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIuvleHHe, Pa3BUTHE M JeTalu3alMsl TEOPETUYECKUX 3HAHMM, MOJyYEHHBIX Ha
JEKIUSX;

— TOJIyueHHe HOBOM MH(OpMAIMH [0 3Y4aeMOH TUCIUILIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.
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3ajiaHue ¥ TpebOBaHUs K POBEICHUIO J1a00paTOPHBIX PaboT

JlaGoparopHble pabOTHI, NPETYCMOTPEHHBIE B JTaHHOM KypCe€, BBIMOIHSIIOTCS B
KOMIIBIOTEPHOM ~ KJIacC€ Ha MEPCOHAJIbHOM KOMIIBIOTEPE C HCIOJb30BAaHMEM IIaKETOB
npukiaaabeix nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.

B mponecce noaroroBku Kk - jgabopaTopHoil  paboTe  HEOOXOIMMO — U3Y4YHUTh
COOTBETCTBYIOIINE METOJMYECKUE YKa3aHUS M IOBTOPUTH JIEKIIMOHHBIM MaTepuaj, KOTOPbIN
OTHOCHTCS K TeMe paboTBhl.

Ilepen HauanoMm BBHIMONHEHHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHAENBHYIO MANKy JUIs
co3/1aBacMbIX B paboTe (hailloB U YCTAaHOBUTH €€ B CHCTEME KAauecTBE TEKYLIEH JAUPEKTOPUH.
IlyTh K JaHHOM Manke He AOJDKEH COJAEPKaTh UMEH, HAIIMCAHHBIX KMPUJUIMLICH.

B npouecce BblosHEHUS padOThl IOJYYEHHBIE pPE3YJbTaThl PacyE€TOB, JIMCTUHIH
pa3pabaTbIBaeMbIX IIPOrpamMM, CXEMbI U JIpyrue pabouue mMarepuaibl JOJKHBI COXPAHATHCS Ha
JIMCKE JUIA UX JalbHEHIIero CIoIb30BaHus PH 0(OPMIIEHUH OTYETA.

ITo oxoHuaHuM pabOTHI HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CJIEIYIOIIEM 3aHSITHH.

CrpykTypa u dhopma oTyeTa 0 1a00paTOPHOU padoTe
Otuér 0 mabopaTtopHoOil paboTe AOIKEH CONIEPKATh:
— (amMuIIHIO, UM K OTYECTBO CTY/ICHTA, BHIIIOJIHUBIIETO PadoTY;
— HOMep Yy4eOHOI rpyIIbI;
— J1aTy BBIMIOJIHEHUS PabOTHI;
— Ha3BaHHE PabOTHI;
— 11eJIb PabOoTHI;
— KpaTKyro GopMyTUpOBKY 3aJaHUs Ha TaOOPaTOPHYIO padoTy;
— OCHOBHBIE TEOpPETHYECKHE CBeIeHHS U (OPMYIbI, HCIOJB30BABIIMECS B MpoIecce
BBITTOJIHEHUS pabOTEHI;
— JINCTUHTH MPOTPaMM, pa3pabOTaHHbIE U OTJIAXKEHHBIE B TIPOIIECCE BBHITIOTHEHUS pabOThI;
— CX€MBbl, pa3paboTaHHbIE B IPOLIECCE BHIIOJHEHUS padOThI;
— TIPU UCTIONIB30BAHUU JIOTIOJHUTENBHOM JIMTEPATYpPhl yKa3aTh CCHUTKUA U MPUBECTHU CITUCOK
JUTEPATYPHI;
— BreiBof1BI 110 paborTe.

TpebGoBanust kK opopMIIEHUIO OTYETA O JabopaTopHOU paboTe

[Tpumep odhopmieHUs TUTYIBRHOTO JUCTAa OTYETA IO JTaOOpaTOPHOM paboTe MpUBENEH Ha
caliTe yHMBEPCUTETAa WW.Zuap.ru.

IIpu odopmnennn oTué€ta O nabopaTopHOW paboTe HEOOXOJUMO MPUIEPKUBATHCS
tpeboBanuit ['OCT 7.32-2017 «Ot1u€Tr 0 Hay4HO-UCCIENOBaTeNbCKo pabote. CTpykTypa u
npaBuiia OPOPMIICHUS.

[To kaxxmoit mabopaTopHOi paboTe MODKEH OBITh MOATOTOBJICH OTUYET B OYMaKHOM U B
aneKTpoHHOM BHje. [locne 3ammThl 1a0OpPaTOpHBIX PAOOT OTYETHI B OyMaXHOM BHUZE C
MIPOCTABJICHHBIMHU OIICHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHON (opMe TONKHBI
OBITH BBIJIO’KEHBI B TUYHOM KaOMHETE yJalllerocsi Ha caiiTe yHUBEpCUTETA.

11.3. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMIOIHSAET paboTy MO
33JJaHUI0 M TIPU METOIMYECKOM PYKOBOJICTBE IperojaBaTelis, HO 0e3 ero HemocpeJICTBEHHOTO
y4acTusl.

st oOydaroruxcsi 1Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOSATENIbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.
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B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GopMupyercs
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM pa3BUBaTh YMCHUS
Y HaBBIKA B YCBOGHHUW WM CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHall 10 TUCIUILIHHE;

— METOJUYECKHE YKa3aHUs IO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommxcst
1o 3a04HOU (popme oOydeHHs).

11.4. Meroauueckue yKazaHusi Ui OOyYaroOmIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBACT KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEMECTpa C LIEIbI0 OLECHMBAHUSA XO0Jld OCBOCHUS
JUCLUIUINHBI.

KonTtpons kayecTBa 3HaHUK NMPOBOAUTCS B (POpPME MHIMBHUIYATHHOTO cOOECEeIOBAHUS 110
MaTepuanly OTIENbHBIX pa3[esIoB AMCLMILIMHBI, a TAKK€ IPOBEPKU OTYETOB O BBIINOJHEHUU
IIPAaKTUYECKUX 3a1aHUM.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YYUTBIBATHCS IIPU MPOBEACHUN IPOMEKYTOUHON
aTTeCTalUN.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCs MO MPOXO0KIACHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[IpomexyrouHas  arTectanus  OOydalOImIUXCs — MpeAycMaTpuBaeT  OIICHHBAHHE
POMEKYTOUYHBIX 1 OKOHYATEIBHBIX PE3YAbTaTOB 00yUeHHS 10 aucuumuinae. OHa MpoBOAUTCS B
dbopme nuddepeHITMPOBaHHOTO 3a4ETa.

HuddepenuupoBannpiii  3aueT — 3TO0 (opMa OIEHKH 3HAHUHA, IOJYYECHHBIX
00yyaromuMcs IpU U3Y4YE€HUHU TUCHUIUIMHBL, IPU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIbCKUX PadOT U MPOXOKIEHUU MPAKTUK C ATTECTAIIMOHHON OIIEHKON
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

OneHuBaHuEe 3HAaHMM W HABBIKOB CTYACHTOB IIPpH IPOBENEHUU IPOMEKYTOUHOU

aTTecTallid OCYIIECTBISAETCS B COOTBEeTCTBUU ¢ TpebOoBaHusimMu I[lomoxkenuit «O Tekyiiem
KOHTpOJIE YCIIEBAEMOCTH M MPOMEXYTOUHOU arTecTanuu cTyaeHToB ['YAIL, oOywarommxcs mno
mporpaMMam BBICHIEr0 00pazoBaHus» U «O MOIYIbHO-PEHTHHTOBOM CUCTEME OLIEHKH KauecTBa
yueOHoii paboTsl cTyneHToB B ['YAI».
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JlaTta BHECEeHUS
N3MEHCHHI 1
JIOTIOJTHCHUH.

ITonnucek BHECHIETO
W3MCHCHMS

CopaeprkaHue U3MEHEHUH U JOTOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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