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AHHOTALUA

Hucnurummna «[IporpaMmmupoBaHre MUKPOKOHTPOJUICPOB» BXOJWUT B BapHATUBHYKO YacTb
o0pa3oBaTeNbHON  TpOrpaMMbl  MOATOTOBKM  OOydwarommxcss 1o HampasiueHuto  16.03.01
«TexHnveckas (usuka» HampaBieHHOCTh «®Du3ndeckrue METOABl KOHTPOJSl KauecTBa U
TUarHOCTHKWY. JlucuurnnHa peanusyercs kadenpoit Ne32.

JucuuruinHa HaneneHa Ha (GOPMUPOBAHHE Y BBITYCKHUKA

poheCCHOHATBHBIX KOMITETEHITHIA:

[TIK-10 «cnocoOHOCTh MPUMEHSTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTHUHU, IMaKEThI
MPHUKIAIHBIX TPOTPAMM, CETEBbIC KOMIBIOTEPHBIE TEXHOJOTUM M 0a3bl JAHHBIX B MPEAMETHOMN
o0yacTu Juisl pacueTa TEXHOJIOTHUECKUX I1apaMETPOBY.

CopepxaHue IUCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOM H

OTJIAJAKOM IporpaMM Juisi MHUKPOKOHTPOJJIEPOB Ha sI3blke mporpammupoBanuss C++, a Takxke
U3Y4YEHHEM OCOOEHHOCTEHN apXUTEKTYpPbl NOMYJISIPHBIX MUKPOKOHTPOJLIEPOB.

[IperonaBanyie AMCUMIUIMHBI TPEAyCMAaTpPHBAET cleayromue (GOopMbl  OpraHHU3aluu
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe paboThI, CAMOCTOSITENbHAS pad0oTa 00yJaroIIerocs.

[IporpamMMoil JUCHUIIMHBI TPEIYCMOTPEHBI CIEAYIOLIME BHUABl KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe DK3aMEHa.

OO61ast TpyA0€MKOCTh OCBOSHHS IUCIUIUIMHBI COCTAaBIISIET 4 3a4EeTHBIX eAUHUIIBI, 144 gaca.

SI3pIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUIA.



1. IlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS N0 AUCHUILIUHE

1.1. Henau npenogaBaHus IUCUUILIUHBI
Lenbo AUCHMILIUHBL SIBJISETCS O3HAKOMIJICHHE CTYACHTOB C MPUHIMIAMH, METOJaMU U
WHCTPYMCHTAILHBIMA ~ CPEJICTBAMU  Pa3pabOTKM H  OTJIAJKA IPOrPaMMHOTO  OOecreueHUs
MUKPOKOHTPOJUIEPOB, U3yYEHHE OCOOEHHOCTEW apXUTEKTYphl MOMYISPHBIX MHUKPOKOHTPOJIEPOB,
pa3BUTHE MPAKTUYECKUX HABBIKOB MIPOTrPaMMHUPOBAHUSI MUKPOKOHTPOJLJIEPOB.

1.2. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO UCHHUILINHE, COOTHECEHHBIX C

IUVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHus OI1

B pesynprare OCBOEHHS AMCUMIUIMHBI OOYYaIOLIUICA JOJKEH 00JaJaTh  CIEAYIOUMMHU

KOMIIETCHIIUSIMHU:

[1K-10 «crmocoOHOCTh TPUMEHSTh COBPEMEHHBIE HH(POPMALMOHHBIE TEXHOJOTMH, IAKEThI

MPUKIAHBIX MPOTPaMM, CETEBbI€ KOMIBIOTEPHBIE TEXHOJIOTHU M 0a3bl JAHHBIX B MPEAMETHOM

o0acTu Jyisl pacuera TEXHOJIOTUYECKUX ITapaMETPOB»:

3HATh - IPUHLHUIIBI, METOJIbI 1 HHCTPYMEHTAJIbHBIE CPECTBA Pa3padOTKH U OTJIAKHU MPOTPAMMHOIO

o0ecrneueHNss MUKpPOKOHTPOJIIIEPOB

YMETb — pa3pabaTbiBaTh IPOrpaMMHOE 0OecriedeHre MUKPOKOHTPOILIIEPOB

BJIaACTb HABBIKAMHU — OTJIAIKU ITPOTrpaMMHOTO oOecrieueHus MUKPOKOHTPOJIJICPOB

UMETh OIIBIT JESATEIBHOCTH - B TPOrPaMMUPOBAHUN MUKPOKOHTPOJLIEPOB.

2. MecTo nucuMIuInHbI B cTpykType OIl

Jucuurmummna 0a3upyeTcsi Ha 3HAHUAX, paHee NPUOOPETEHHBIX OOYYAIOIIMMUCS TPU H3yYCHHU
CIEAYIOLIMUX JUCLUUILINH:

— «JlmckpeTHass MaTeMaTHKa,

- «Teopnst aBTOMaTHYECKOTO YIIDABJICHUA,

- «CxeMOoTeXHUKA CpEACTB KOHTPOJIA».
3HaHI/I$[, IMMOJTYYCHHBIC npu HU3YUCHUU Marcpuraia )IaHHOI\/'I JAUCIHUITIIINHBI, HUMCECIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH

- «IIporpaMMHO-IIEIIEBOE YIIPABJICHHUE B HDI/I6ODOCTDO€HI/II/I»,

— «MI/IKDOHDOIICCCODHI)IG CpeACTBA KOHTPOJIA U JUATHOCTHUKH ).

3. OobeMm aucuumiannel B 3E/akageM. yac
Jannble 06 o0meM o0beMe TUCHUIUIUHBI, TPYAOEMKOCTH OTIEIbHBIX BHAOB Y4eOHOM paboOThI MO

JAUCITUITIIINHC (I/I pacnpeaciiCcHue 3TOH TPYAOCMKOCTH I10 CeMeCTpaM) MMpEACTaBJICHLI B Ta6J'II/II_[e 1

Tabmuua 1 — O6beM U TPYL0EMKOCTh TUCIUITITUHbI

Bun y4eOno#t paboThl TpynoeMKOCTh 1O
Bcero
cemecTpam
No7
1 2 3

O0uas Tpy10eMKOCTh 4]/ 144 4]/ 144
aucuuInHbI, 3E/(4ac)
M3 nux uacoe npakmuueckoi 34 34
noo0zomoeKu




Ayoumopusle 3anamus, Bcero Jac., 51 51

B mom uucne

aexiu (JI), (dac) 17 17
[pakTHyeckne/ceMUHAPCKUE 3aHATHS

(I13), (4ac)

nabopatopusie pabotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP),

(qac)

Dk3aMmeH, (Jac) 36 36
Camocmoamenvhasn paboma, BCETO 57 57
Buja npoMe:KyTOYHOr0 KOHTPOJIS: OK3. OK3.

3aueT, mudd. 3a4er, sk3ameH (3auer,

Audd. 3a4, Ik3.)

4. CopepxaHue TMCUMILINHBI
4.1. PacnpenesieHue TPYA0€eMKOCTH THCIUIITHHBI
10 pa3jaejiaM U BUAAM 3aHATHI
Pa3nensl 1 TeMbl AUCHUIUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIE 2.
Tabmuua 2. — Pa3aensl, TEMbl AUCHUIUIMHBL U HX TPYAOEMKOCTh

P Jexumn | 113 (C3)| JIP KII CPC
a371eJ1bl, TEMBI JUCIUILIMHBI (uac) (aac) (4ac) (gac) (dac)
Cemectp 7

Pasmen 1. XapaktepHple 0COOEHHOCTH
MHUKPOTIPOLIECCOPHBIX  MH(OPMAIIMOHHO- 2 4 6
N3MEPUTEIIBHBIX CHCTEM.

Pazpen 2. TunoBast cTpyKTypHas cxema

MHUKPOKOHTPOJIIEpa O0IIero IPUMEHEHHSL. 2 4 6
Oco0eHHOCTH TMOMYSPHBIX apXUTEKTYP
MHUKPOKOHTPOJICPOB.
Pazgen 3. Cuctemsl cuucnenus. Dopmbl
MIPEJICTABJICHUS YNCIIOBBIX JIAaHHBIX B 2 4 7

MUKPOIIPOLIECCOPHBIX YCTPONUCTBAX.

Paznen 4. Crpykrypa nporpammsl Ha a3bike C++.

5 . 2 4 6
Tambl OATOTOBKH UCTIOJIHSAEMOH MPOTPaMMBI.

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

Pasnen 6. Oneparopsr si3bika C++ 2 4 6

Paznen 7. O0bEKTHO-OPHEHTHPOBAHHOE 2 4 8
POrpaMMHUPOBAHHE.

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

Hroro 17 0 34 0 57

[IpakTnyeckass MOATOTOBKA  3aKJIOYAeTCSi B HEMOCPEACTBEHHOM  BBINIOJIHEHUU
00y4aroIyMUCs OIpeIeIeHHBIX TPYJIOBbIX (DYHKIMH, CBA3aHHBIX ¢ Oyaylued nmpodeccrnoHaIbHON
JESITEIbHOCTBIO.



4.2.  Copaep:xkaHue pa3iejioB U TeM JEeKIHOHHBIX 3aHATHI

ConepmaHI/Ie pa3aciioB U TEM JICKIHUOHHBIX 3aHATHH IMPpUBCJACHO B Ta6J'II/II_[e 3.

Tabmuna 3 - Conepkanue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHATUI

Howmep
paszznena

HaszBanue u conepxanue pa3aeiaoB U TEM JIEKIIMOHHBIX 3aHATHI

1

XapakTepHble 0CO0EHHOCTH MUKPOIIPOLECCOPHBIX HHPOPMALMOHHO-U3MEPUTEIbHbIX
cucreM. [lonsarus «Mukpomnponeccop» 1 «MUKpokoHTposiepy». OCHOBHbIE TpeOOBaHMS,
IPenbABIsieMble K MUKPOKOHTPOJIIEPaM POOOTOTEXHUUECKUX CHCTEM

Hctopus pa3BuTHsi MUKPOKOHTPOJLIEPOB. OCHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJLIEPA.
Knaccudukanus MUKpOKOHTPOJUIEPOB 10 pa3psaaAHOCTH IKHBI faHHbIX LIITY, mo
APXHUTEKTYPE BEIYUCIUTEIBHON CHCTEMBI, M0 GUPMEHHBIM IUTaTGOpMaM, 1O BBITOIHAEMBIM
¢GbyHKUIMAM. YHHUBEpCaIbHbIE MUKPOKOHTpOJUIEphl. Cliennanu3upoBaHHbIE
MHUKPOKOHTPOJLIEPHI.

CISC u RISC apxutekrypa MukpokoHTposuiepoB. Ocodennoctu CISC — KoHIICIINY.
CISC u RISC apxutexTtypa mukpokorTposuiepoB. Ocobernoctu RISC — koHnenmumy.
[Ipuncronckas (hon Heiimana) u rapBapackas apXuTEKTypbl MUKPOTIPOIIECCOPOB.
MoaudunmpoBanHas rapBapAcKas U paclIMPeHHAs rapBapAcKasi apXUTEKTYpBbI.

TumnoBasi cTpyKTypHasi cxeMa MUKPOKOHTPOJIJIEPA 0011er0 MPpUMeHEHHs
(yauBepcansroro MK). CoctaB mporieccopHOro siipa 1 i3MEHSIEMOTo (YHKIIHOHATEHOTO
O1oKa.

[onstus «Anpoy, «CemelicTBO», «MOeb» MUKPOKOHTpOILIepa. OCOOCHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJUIEPOB: MOAYJIbHAS OpraHU3alys, 3aKpbITas apXUTEKTypa,
WCTIOJIb30BaHHE THITOBBIX (YHKIIMOHAIBHBIX MEepUEPUIHBIX MOAYIIEH U paclIipeHue
Yrcia PeXKUMOB HX pabOTHI.

Br160p MUKpOKOHTpOJIIEpA P MTPOSKTHPOBAHUH DIIEKTPOMEXaHUIECKUX CHCTEM.
CemeiicTBO MUKPOKOHTpOJUTIEpOB ceMeiicTBa Intel 8051, nznenus komnanuit Motorola
(68HCO0S5, 68HCO08, 68HC11) u Zilog (Z8) , PIC-xonTpomeps! ¢dupmbl Microchip,
ceMencTBO MHUKpOKOHTpoJuiepoB AVR ¢upmbl Atmel, mukpokonTposuiepsl STM8 u
STM32 ot STMicroelectronics, 32-pa3psanoe nporeccoproe sapo ARM Cortex-M3 .
Oco6eHHOCTH TPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIJIEPOB M OTIIAJKU IPOrpaMM. SI3bIKK
MPOTrPaMMUPOBAHKSI MUKPOKOHTpOIIepoB. OcobeHHOCTH si3biKa C++.

Cucrembl cuucjeHusi. Heno3umoHHele v MO3MLIMOHHBIE cUCTeMBI cuncieHus. [lepeBog
Yycell B TIO3UIMOHHBIX CUCTEMaX CUMcIieHus. BrimomHeHne apuMeTHIeCKuX orepanuii B
JIBOMYHOM CHCTEME CUHCIICHHUS.

@DopMbl NPEACTABIEHUS YMCJIOBBIX TAHHBIX B MUKPONPOLECCOPHBIX YCTPOIiCTBAX.
[IpencraBnenne naHHBIX ¢ PUKCHPOBAHHOMN U C TIaBaroIeit 3amaroil. [Ipencrasnenue
OTpHIATENBHBIX uncel. [IpsiMoii, 00OpaTHBIH W TOTIOTHATENBHBIN KOJI.

CTpykTypa mporpaMmsbl Ha si3bike C++. Tanbl MOATOTOBKHM MCHOJIHseMOM
nporpamMmsl. Jlekcuueckre 0CHOBHI (aipaBuT, JIEKCeMBbI) si3bika C++.
JupeKxTuBkI npernporeccopa v ykazaHuss Komnuistopy. Jupexktussl #include,
#define, #asm, #endasm.

Tune! nanaeix B C++. ABTOMaTHUECKOE U SIBHOE Pe00pa30BaHue TUIIOB.

OmnpenesieHus u onucaHus 00beKTOB. Onpe/eNieHus MepeMeHHbIX. | T00anbHbIe U
JIOKaJbHBIE IepeMEHHbIC. BUTOBBIE MEpeMEHHEIE.

MaccuBbl, CTPYKTYPbI, 00BbSBICHHSI, IEPEUUCICHUS.

Oynknuun. OnpeneneHust, O0bSIBICHUS U BEI30B (DYHKITUH.

Koncranrtel. Llensie, BelieCTBEHHBIE, CHMBOJIBHBIE, CTPOKOBBIC KOHCTAHTBHI.

4.3. Tlpakrnyeckue (CeMMHApPCKHE) 3aHSITHS

Tembl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb IPUBCACHLI B Ta6m/1ue 4,

Tabnuua 4 — [IpakTuyeckue 3aHATHs U UX TPYJ0EMKOCTb

) N3 Hux Ne
Ne TeMbl MpakKTUYECKUX Dopmbt Tpynoemkocrs, .
/n SaHSTHH DAKTHECKIX (1ac) IIPAKTUYECKON | pasmena
p MOATOTOBKH, | IUCIHUII




3aHATUHA

(dac)

JINHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero:

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Tabmuua 5 — JIabopaTtopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HaumenoBanue nabopatopHbix paboT

Tpyr1oeMKOCTb,
(dac)

N3 gux

Ne

IIPAaKTHUYECKON | paszena

MOJITOTOBKH,
(dac)

JTUCIIHUII
JINHBI

Cemectp 7

Pazpabotka MPOTPaMMHOTO reHeparopa
MMITyTbCOB Ha 0Oasze koHTpoiuiepa ATmega32.

Yacte 1. Pa3pabotka nporpammsl B IDE Code
Vision AVR.

4

1-8

Pazpabotka POTrPaMMHOTO reHeparopa
MMITyTbCOB Ha 0Oasze KkoHTpoiuiepa ATmega32.

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

Pazpabotka MIPOTPaMMHOTO reHeparopa
MMITyTbCOB Ha 0Oasze KkoHTpoiuiepa ATmega32.
Yacte 3 MopenupoBanue B Proteus 8.1 Pro
Portable.

Pa3paboTka cHcTeMBbl yNIpaBiICHUsS JBUraTelIeM
MOCTOSIHHOTO ~TOKa Ha 0a3ze  KOHTpoJuiepa
ATmega32. Yacts 1. PazpaboTka mporpammbl B
IDE Code Vision AVR.

Pa3pa60TKa CHUCTCMbI YIIPABJICHUS ABUIATCIICM
IIOCTOAHHOTI'O TOKa Ha baze KOHTpOJUICpa

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

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

Pa3zpaboTka  cucTembl  CcUrHanm3amuu  0Oase
koHTposiepa ATmega32. Yacts 1. PazpaboTka
nporpammsl B IDE Code Vision AVR.

Pazpabotka  cucrembl  curHanuzanmd — 0ase
koHTposepa ATmega32. Yacts 2. OTnanka
nporpammsl B cpeae Atmel AVR Studio 4.

Pa3paboTka cuctembl curHamu3anuu Ha O6aze
KOHTpOJIIepa ATmega32. Yactb 3
Mopenuposanwue B Proteus 8.1 Pro Portable.

Bcero

34

34




4.5. KypcoBoe npoexTupoBanue (padora)

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosiTeJbHasA padoTa 00y4arOLIUXCs
Bugpl camoctosTensHON paboOThI M €€ TPYJOEMKOCTb IIPUBEICHBI B TaduuLe 6.

Tabnuua 6 Buasl caMmocTosTenIbHON pabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bu camocTosiTeNbHO#M paOboThI
yac yac
1 2 3
W3ydeHne TeopeTHIecKoro MaTepuana 30 30

qucuuriaHel (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)

Jomamnee 3amganue (13)

KonTponbubie pabotsl 3a04HiKOB (KP3)

IToaroroBka Kk MpOMEXYTOUHOM aTTECTALUHI 17 17

(I1A)

Bceero: 57 57

5. IlepeyeHb y4eOHO-MeTOAUYECKOTO 00ecTiedeH s IJIsl CAMOCTOSITEIbLHOM

padoThI 00Yy4AOIIUXCH MO TUCHUILINHE (MOLYJII0)

VY4eOHO-MeToAMYEeCKHE MaTepuaibl IS CaMOCTOSITENIbHOM paboThl 00ydaroluXxcsl yKa3aHbl B

r.a. 6-11.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI

6.1. OcHoBHasi iMTEpaTypa

[lepeueHb OCHOBHOM TUTEPATypHI IPUBEAEH B TabuuLe 7.

Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEPATYPhI

KomaectBo 9K3CMIUIIPOB B

HIudp/ B oubanoreke
nbnnorpagpuyeckas ccbuika
URL anpec (KpoMe IIEeKTPOHHBIX
9K3EMILISPOB)
VJIK 004.312.46 Jlebenes M.B. Code Vision AVR: nmocobue mis
JI33 HaunHaromux. — M.: Jlompka-XXI, 2008. — 592 c.
YK EBctudees A.B. Mukpokontposiepst AVR
621.316.544.1 cemeiicts Tiny u Mega pupmbt ATMEL, 5-€ u3j.,
(035.5) crep. — M.: M3natensckuit gom «/{omxa-X X1y,
E26 2008. — 560 c.
YK Bcragckas, E.B. MukpormnponeccopHbie CpeicTBa
681.3.01(075.8) CHCTEM YNpaBiieHHs: KOHCHeKT jekuuii / E.B.
B858 Bcerasckasg, B.M. KoncrantunoB — UensaOuHCK:
Wznarensckuit nentp FOYpI'Y, 2010. — 91 c.
ISBN 5-7038- BopothukoB C.A. MHpopMalimoHHbIe yCTpOiicTBa
2207-6 POOOTOTEXHUUYECKUX cUCTeM: Yuel. mocobue. —




M.: U3a-Bo MI'TY um. H.D. baymana, 2005. —
384 c.; un. (Pobororexnuka / ITox pen. C.JI.
3enkeuya, A.C. FOmenko)
http://baumanpress.ru/books/18/18.pdf

ISBN 978-5- CoBpeMeHHast aBTOMAaTHKa B CHCTEMax
16-005162-8 YIPaBJICHUS TEXHOJIOTHYSCKUMH MTPOIIECCAMMU:
VYue6. noc. / B.I1. UBmun, M.IO. Iepyxun - M.
HUII Uudpa-M, 2013 - 400 c.
http://znanium.com/catalog.php?bookinfo=363591

ISBN 978-5- ABTOMaTHYECKHE CUCTEMBI TPAHCIIOPTHBIX
91134-980-6 cpencts: Yuebnuk / B.B. Bensikos, /I.B. 3e3to0mmH,
B.C. Maxkapos, A.B. Tymacos. - M.: ®opym:
HUIl MTH®PA-M, 2015. - 352 c.
http://znanium.com/catalog.php?bookinfo=486415

6.2. JlonoIHUTeIbHAS JTUTEpaTypa
[lepeueHs AOMIOIHUTEBHOM JINTEPATYPHI IPUBECH B Ta0HIIE 8.

Tabmuua 8 — [lepevyens JONOTHUTEIBHON TUTEPATYPHI

Mudp bubnuorpaduueckas ceeiika/ URL | KomuuecTBo 3K3eMILIIPOB B OMOIHOTEKE
azpec (KpoMe AJIEKTPOHHBIX IK3EMILISIPOB)

7. IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTEpHEeT», HE0OXOAUMBIX [IJISI 0CBOCHHS TUCIUILINHbI
HepequL pecypcoB I/IH(I)OpMaI_II/IOHHO-TeHeKOMMYHI/IKaLII/IOHHOﬁ CCTU ((HHTepHeT», HCO6XO,ZLI/IMLIX
AJIs1 OCBOCHU A AUCHUIINHBI IIPUBEACH B T8.6J'II/II_IC 9.

Tabmuma 9 — Ilepeuenp pecypcoB HMHPOPMAIMOHHO-TEICKOMMYHHUKAIMOHHON ceTu «MHTepHeTy,
HEOOXOUMBIX JIJIsl OCBOSHUS IUCIIUTUIMHBI

URL anpec HaumenoBanue

ww.guap.ru bubnnoreka ['YAII

8. IlepeueHb HH(POPMALMOHHBIX TEXHOJIOTUI, HCIOJIb3yeMbIX NMPH

OCYIIECTBJICHHUN Oﬁpa?;OBaTeJILHOFO nmponoecca 1mo IMCIuMIlJInHe
8.1. IlepeyeHb NPOrpaMMHOro odecneyeHust
[lepedeHp UCTIONB3yeMOT0 TPOTPAMMHOTO oOecriedeHus npeacTasieH B Tadmmie 10.

Tabmuma 10 — IlepedeHb MpOrpaMMHOTO 00ECTICUCHHUS

Ne i/ HaunmenoBanue

IDE Code Vision AVR.

1
2 Cpena omnaaku nporpamm Atmel AVR Studio 4.
3 Cucrema aniekTpoHHOTr0 MonienupoBanusi Proteus 8.1 Pro Portable

8.2. Ilepeuenb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yeMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tadnuue 11.
Tabmuna 11 — Ilepeyerb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ ‘ HanmeHnoBanue



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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‘ He npenycmorpeno

9. MarepuajibHO-TeXHUYECKANA 0232, He00X0AUMAas IJIsl OCYILeCTBJIEeHUSI

00pa3oBaTeJIbHOI0 NMpolecca Mo JMCUUININHE
CocraB MaTepuaaIbHO-TEXHHUECKOM 0a3bl IIPeICTaBIICH B TadbuIe 12.

Tabmuma 12 — CocraB MaTepruaaIbHO-TEXHUUECKOU 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep aynuropuu
/1 MaTepHUaTbHO-TEXHUUECKOH 0a3bl (ipu HEOOXOTUMOCTH)
1 | Jlekumonnas ayautopus bM 21-21
KommnbrotepHslii kinacce bM 31-04

10. q)OHIl OLCHOYHbBIX CPEACTB 1JIfl MPOBCACHUA l'IpOMe)KyTO‘{HOﬁ arrecranmm

00y4aroIuXCcs M0 JUCHUIJINHE
10.1. CocraB (hoHIa OIICHOYHBIX CPEJICTB MPHUBEACH B TabmuIe 13
Tabmuna 13 - CocTtaB ¢oH/1a OLIEHOYHBIX CPEJCTB AJIsi IPOMEKYTOUHOM aTTeCTAllH

Bua npome:xyToyHOM aTrTecTranuu [IpuMepHBIil IepeUeHb OIIEHOYHBIX

Cpe/CTB

DK3aMeH

Cnucok BONpoCcOB K 3K3aMEHY;
3amauu;
TecThl.

10.2. TlepedeHb KOMIIETCHIIMH, OTHOCSIIMXCS K JWCIUIUIMHE, W 3Talbl UX (OPMHUPOBAHUS B
MPOIIECCe OCBOCHHS 00pa30BaTeIbHON IPOrpaMMBbl IPUBEACHHI B Ta0uie 14.

Tabmuma 14 — IlepeueHb KOMMIETEHIMN C yKa3aHWEM HTamoB WX (OpMUpOBaHHUS B Tpoliecce
OCBOEHHs1 00pa30BaTeNbHON MPOrpaMMBbl

Howmep cemectpa

Oranbl GOPMUPOBAHKS KOMIIETEHIIUN 10
JUCHUILIMHAM/TIPaKTHKaM B miporiecce ocBoeHus OI1

ITK-10

«CTIOCOOHOCTh MNPpUMCHATH COBPCMCHHBIC I/IH(I)OpMaI_[I/IOHHBIC TCXHOJIOTHMH, ITaKCThI

MPUKJIAAHBIX IIPOrpaMM, CCTCBBIC KOMIIBIOTCPHBIC TEXHOJIOTUU U 0a3bl JaHHBIX B HpeHMeTHOﬁ

obactu AJId pacueTa TCXHOJIOTHUYCCKUX IMapaMCTPOB»

2

WNHpopMalinoHHbIE TEXHOJIOTHH

2

XUMUs

3

TeopeTnueckas MeXaHUKa

ITponsBoacTBeHHas IIpaKTHKa 1o IIOJIy4EHUIO
npoeCCHOHATBHBIX YMEHHUH U OIbITa NpoQecCuOHaTbHON
JeSITeTbHOCTH (TEXHOJIOTMYECKast)

KomnbrorepHsle cetn

CucteMHOE MpOrpaMMHOe 00ecTIeueHUEe

Teopust aBTOMaTUYECKOTO YIIPaBICHUS

ba3sl maHHBIX

HpOFpaMMI/IpyeMLIC JIOTUYCCKHUEC MHTCTPAJIbHBIC CXCMBbI

CxeMOoTexXHUKa CPEACTB KOHTPOJIS

||| o1 o1 O1

Teopust aBTOMaTHYECKOTO YIIPaBICHUS
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WpnenTudukays u AMarHoCTUKa CUCTEM YIPABICHHS

OcHOBBHI co31aHMS ITU(POBBIX JTBONHUKOB

[IporpaMMupoBaHre MUKPOKOHTPOJLIIEPOB

Pa3paboTka 1 mpoeKTHPOBaHKE HOBBIX M3/ETUIl

CucteMEl ¢ HCKYCCTBCHHBIM MHTCIIJICKTOM

Teopus aBTOMaTH4ECKOr0 YIIpaBICHUS

TexHomoruu paciio3HaBaHUsA peUYu

oo |~~~ ~|~|~

Hakommrenn BJICKTpOMaFHI/ITHOﬁ SHEPIrun

10.3. B kauecTBe KpUTEPHEB OIICHKH YPOBHSA COPMHPOBAHHOCTH (OCBOCHHS) y OOYYaIOIIMXCS
KOMIIETEHIIMH NMPUMEHSETCs IIKajla MOIyJIbHO—PEUTHHIOBOM CUCTEMbI YHUBepcuTeTa. B Tabmuue
15 mnpencraBnena 100—OamnbHast W 4-0ajulbHash IIKalbl JUIs  OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETECHIINH.
Tabmuua 15 —Kpurepuu ouieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUI

OLICHKa KOMIICTCHIIMI

100-
OaJuIbHAs
[IKaisa

4-0ayuipHas
LLIKaJIa

XapakTepucTrka ch)OpMUPOBAHHBIX KOMITETEHIIMI

85<K <100

«OTIIMYHO»
(Ga4YTCHO»

- oOyuyarouuiicss riay0OKO M BCECTOPOHHE YCBOWJI IPOTrPaMMHBIN
MaTepHal;

- YBEPEHHO, JIOTUYHO, MTOCJICIOBATEIBHO U TPAMOTHO €T0 M3JIaraeT;

- ONMpasiCh HAa 3HAHUS OCHOBHOW W JIONOJHHUTEIBHOW JMTEPaTyphI,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C MTPAKTHICCKON
NESATSIILHOCTHIO HAPABIICHHUS;

- yMen0 00OCHOBBIBAET U APIYMEHTHPYET BBIJIBUTACMbBIC UM UICH;

- JIeJaeT BEIBOJBI U 0000IIEHH;

- ¢cBOOOIHO BJIAJICET CUCTEMOM CHCIIUAIM3UPOBAHHBIX TOHSATHI.

70<K <84

«XOPOIIIO)»
«3aYTCHO»

- 00Oy4Jaronuiicss TBEp0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
[0 CYUIECTBY H3Jaraer e€ro, ONHpascCh HAa 3HAHUS OCHOBHOM
JUTEpaTyphl;

- HE JIONyCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHMS C MPAKTHUYECKOW JEATEITHHOCTHIO
HaIpaBJICHNUS,

- ApryMEHTHUPYET Hay4YHbIE MOJI0KECHHUS;

- JeJaeT BLIBOJBI U 0000IICHUS,

- BJAJCET CUCTEMOM CIENMAIM3UPOBAHHBIX ITOHSITHH.

55<K<69

«yJIOBJICTBO-
PUTEITBHOY»
«GAYTEHO»

- oOydaromuiicss yCBOMJI TOJBKO OCHOBHOW NMPOTPAMMHBIN MaTepuan,
M0 CYIIECTBY M3Jaraer €ro, ONUpascCh Ha 3HAHUA TOJBKO OCHOBHOM
JUTEPaTypHI,

- JIOMyCKAaeT HECYIIECTBEHHBIE OMIMOKN U HETOUHOCTH;

- UCHBITBIBAET 3aTPyJHEHUS] B TMPAKTHUYECKOM MNPUMEHEHUH 3HAHHUM
HaIpaBJICHUS,

- cabo apryMeHTUpyeT Hay4YHbIE MOJI0KEHUS;

- 3aTpyaHSAETCS B OPMYITMPOBAHUH BHIBOJIOB U 0000IIICHHIA;

- YaCTUYHO BJIAJICET CUCTEMOM CIEIMATN3UPOBAHHBIX MMOHSATUH.

«HEY/IOBJIETBO
PUTETHHO»
«HE 3aYTCHO)

- oOyvaromuiics HE YCBOWI 3HAYUTENbHON YacTH MPOrpaMMHOTO
MaTepHana,

- JIONyCKaeT CYIIeCTBEHHbIE OMMOKH ©  HETOYHOCTH
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HAINPaBIICHUH;

- HCTIBITHIBAET TPYIAHOCTH B MPAKTUIECKOM MTPUMEHEHUH 3HAHUN;
- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,

- He OPMYJIMPYET BHIBOJIOB U 00OOIICHUH.

pu

10.4. TumnoBbie KOHTPOJIbHBIE 33TAHUS U UHBIE MaTePHAIIbI:
1. Bonpocsl (3agaun) i sk3aMeHa (tabsmma 16)
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Tabmuna 16 — Bompocs! (3agaun) s 9K3aMeHa

[lepeuenp BonpocoB (3aa4) A IK3aMEHa

1. [Tonstus «Muxkpornpoueccop» u «MUKpPOKOHTpoIIEP». XapaKTEpHbIE OCOOEHHOCTH
MHUKPOIPOIIECCOPHBIX NH(POPMAIIMOHHO-YIPABISIOMHUX cucTeM. OCHOBHBIE TpEOOBaHMS,
IpebsBIsEMble K MUKPOKOHTPOJIEpaM pOOOTOTEXHUUYECKUX CHCTEM

2. HcTopus pa3BUTHS MUKPOKOHTPOJIEPOB. OCHOBHBIE XapaKTEPUCTUKH MUKPOKOHTPOJLIEPA.

3. Knaccugukanus MUKpOKOHTPOJIIIEPOB 0 pa3psiiHOCTH MUHBI faHHbIX L{ITY, mo
apXUTEKTYpe BBIYUCIUTEIHHON CUCTEMBI, 110 (PUPMEHHBIM IUTaT(GOpMaM, IO BHIIOIHIEMBIM
GyHKUIMAM. YHUBEpCAIbHBIE MUKPOKOHTPOJUIEPHl. Crienuan3upoBaHHbIE MUKPOKOHTPOJIIEPHI.

4. CISC u RISC apxutekrypa MukpokoHTposuiepoB. Ocodennoctu CISC — koHIENIHH.
5. CISC u RISC apxurexrypa MukpokoHTpoiepoB. Ocobennoctu RISC — konuenuuu.
6. [Tpuncronckas (¢boun Helimana) u rapBapckasi apXuTeKTypbl MUKPOIIPOIIECCOPOB.

MonudunrpoBanHas rapBap/ckasi 1 pacliipeHHas rapBapCcKas apXUTEKTYpPHI.

7. [onsarus «Sapo», «CemeiicTBo», «Mojenb» MUKpOKOHTpoJuiepa. OcoOeHHOCTH
COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB: MOJyJIbHAsI OpraHU3alys, 3aKpbITast apXUTEKTypa,
UCIOJIb30BaHUE TUIIOBBIX (DYHKIIMOHAJIBHBIX NEepU(EepUHHBIX MOAYJIECH U paclIMpeHHe Yucia
PEXUMOB UX pabOTHI.

8. TunoBas cTpyKTypHas cxeMa MUKPOKOHTPOJUIEpa O0IIEero IpUMEHEHHs (YHUBEPCAILHOTO
MK). CocTtaB npo1eccopHOro siapa 1 U3MEHseMOro (pyHKIHOHAIBHOTO OJI0Ka.

9. Bb100p MUKPOKOHTpOJIEpa PU MPOEKTUPOBAHMH MEXATPOHHBIX U pOOOTOTEXHUYECKUX
CHCTEM.
10.  OcobeHHOCTH MPOrPaMMUPOBAHUS MUKPOKOHTPOJIIEPOB M OTIAAKH IPOrpaMM. SI3bIKu

IpOTrpaMMHUPOBAHUSI MUKPOKOHTPOJLIepoB. OcobeHHOCTH si3blka C++.

11. CucreMbl CUHCIICHUS. Heno3uiinoHHbIE ¥ MO3UIIMOHHBIE CHCTEMEBI CUMCIICHUS. HepeBon
YHCeJl B IIO3UIMOHHBIX CUCTEMAaX CUMCICHMA. BrImoaHeHne apI/I(l)MeTI/I‘ICCKI/IX onepaunﬁ B
JBOUYHON CUCTEME CUMCIICHUS.

12. DopMBI IPEACTABIEHUS YUCIOBBIX JaHHBIX B MUKPOIIPOLIECCOPHBIX YCTPOMCTBAX.
[IpencraBnenue qaHHBIX ¢ (PUKCHPOBAHHOM U C IUIaBaroliel 3ansaToi. [Ipencrasnenue
OTpHIATEeNbHBIX yucen. [Ipsmoit, 0OpaTHBIN U JOMOTHUTENbHBIA KO,

13.  Dtambl NOArOTOBKU UCTIONHIEMON TporpaMMbl. CTpyKTypa nmporpamMmbl Ha si3bike C++.
Jlexcuueckue ocHOBBI (anaBuT, JeKceMbl) si3bika C++.

14.  JlupekTHBBI IpenpoIeccopa U ykazaHusl KOMIHIATOPY. JIUpeKTUBBI
#include, #define, #asm, #endasm.
15. Tunel nanapix B C++. ABTOMaTHYECKOE U SIBHOE TIPEOOPa30BaHNE THUIIOB.

16.  Ompenenenus u onucanust 00beKkToB. OnpeeneHus nepeMeHHbIX. [ 106anbHbIe 1
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JIOKAJIbHBIC ICPECMCHHBIC. butoBbsie MNEPCMCHHBIC.

17.  MaccuBsl, CTpYKTYpHbI, OOBSIBICHUS, IEPEUHCICHHUS.

18. Oynkiuu. OnpeaeneHus, OObSBICHUSI U BbI30B (DYHKIIHH.

19.  KoncrauTsl. Llenble, BenecTBeHHbIE, CUMBOJIbHBIE, CTPOKOBBIE KOHCTAHTHI.

20. JIBa crioco0a 3a1anusi KOMMeHTapueB. BoipakeHns. 3Haku onepanuid. Y HapHbIe,

OuHapHbIe, TepHapHas onepauuu. [IpuopureTs! onepanuii.

21. Omneparopsl. [lociienoBaTenbHO BBIIOIHAEMBIE OIIEPATOPHI.

22.  Ycnoubli onepatop. Oneparop — nepekiiroyaTeb

23.  OmnepaTopbl LKKJIA C IPELYCIOBUEM U C MOCTYCIOBHEM. TepallnOHHBIN UK.
24.  Omnepatop 6e3ycioBHOro nepexona. Onepatop Bo3Bpara u3 ¢pyHkuuu. Oneparop

MNPUHYAUTCIIBHOTO BbIXOJA. OnepaTop 3aBCPUICHUA TeKymeﬁ HUTCpalliu.

2. Bonipochl (3amaun) 11 3a4ueta / nuddepeHmpoBaHHoro 3ayeta (tadauna 17)
Ta6muma 17 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Nen/m | [lepeuens BompocoB (3amau) ams 3a4dera / AuddepeHInpOBaHHOTO 3a4eTa

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

3. Tembl m 3amaHue ISl BBITIOJHEHUS KYypCOBOW pa0OTHI / BBIMOJIHEHHS KYPCOBOTO ITPOCKTA
(Tabmuma 18)

Tabmuna 18 — IlpumepHBIii TIepedeHb TeM JJIsS BBIMOJTHEHHS KypPCOBOW paOOTHI / BBITOIHEHUS

KYpCOBOTO IPOEKTa

Ne 1/ [TpuMepHBIii epedeHb TeM 15 BBITOJHEHHSI KypCOBOW paOOThI / BBITOJTHEHHS
on/n
KYpCOBOTO IMPOEKTa

VY4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4. Borpocsl A71s1 TPOBEICHHS IPOMEKYTOUHOM aTTECTAIlMU IPH TeCTUpoBaHuu (Tadbmuia 19)

Tabmuma 19 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

Ne n/mt ITprMepHBIii TepeueHb BOMPOCOB ISl TECTOB

1. [TonsiTust «Muxkpornpoueccop» u «MHUKPOKOHTpoILIEp». XapaKTepHbIe
0COOEHHOCTH MUKPOITPOLIECCOPHBIX HH(POPMAITMOHHO-YTIPABIISIONINX cicTeM. OCHOBHBIE
TpeOOoBaHuUs, MPEABABISIEMbIE K MUKPOKOHTPOJUIEpAM POOOTOTEXHUUECKUX CUCTEM

2. HcTopus pa3BUTHS MUKPOKOHTPOJIEPOB. OCHOBHBIE XapaKTEPUCTUKN
MHUKPOKOHTpPOJUIEPA.

3. Knaccudukanys MUKpOKOHTPOJUIEPOB 1O pa3psaIHOCTH MHHBI AaHHbIX [TV, no
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apXUTEKTYpE BBIYUCIUTEIBHON CUCTEMBI, IO (PUPMEHHBIM IIATGOpMaM, 110
BBINOJIHAEMBIM (PYHKIUSAM. Y HUBEPCAIbHBIE MUKPOKOHTPOJLIEPHI.
Criennanu3upoBaHHbIE MUKPOKOHTPOJLIEPHI.

4. CISC u RISC apxurekrypa MukpokoHTpouiepoB. Ocobennoctu CISC —
KOHLICTIIINH.

S. CISC u RISC apxurekrypa MuKpokoHTpoiuiepoB. Ocobennoctu RISC —
KOHICIIIIHUH.

6. [Tpuncronckas (pon Heiimana) u rapBap/ckasi apXUTEKTypbl
MUKpOIporieccopoB. MoauduuupoBanHas rapBap/icKas U pacCIIupeHHas rapBapJicKas
ApXUTEKTYPHI.

1. [Tonsitus «Sapoy», «CemenictBoy», «Moaenb» MUKpOKOHTpoJuiepa. OcoOeHHOCTH
COBPCMCHHBIX MUKPOKOHTPOJJICPOB: MOAYJIbHAA OpraHu3alus, 3aKpbITasd apXHUTCKTYypa,
MCIIOJIH30BAHUE TUTIOBBIX ()YHKIIMOHAIBHBIX MEepU(EPHITHBIX MOAYIJICH U pacIIupeHne
YKCclia PeKUMOB UX PaOOTHI.

8. TunoBasi CTPYKTypHas CXeMa MHUKPOKOHTPOJIIEpa O0IIET0 MPUMEHEHHS
(ynuepcansHoro MK). CoctaB mporeccopHoro siapa u U3MEeHIeMOro (pyHKIIHOHAIBHOTO
0JIOKa.

9. Bb160p MUKPOKOHTpOJIIEPA ITPU IPOEKTUPOBAHUHN MEXATPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM.

10.  OcobeHHOCTH MPOTPaAMMHUPOBAHISI MUKPOKOHTPOJUIEPOB U OTJIAIKHU IPOTPAMM.
SI3BIKM TPOrpaMMUPOBAHUS MUKPOKOHTpOIepoB. OcobeHHoCcTH si3bika C++.

11. CucTeMBI CUHCIICHUS. HGHOSI/IIII/IOHHI)IG U IMO3UMIMOHHBIC CUCTCMBbI CHHUCIICHHA.
HepeBoz[ YHUCCI B IO3UIIMOHHBIX CHCTEMAaX CUHCIICHHA. Bremonnenue apI/I(l)MCTI/I‘IGCKI/IX
onepaunﬁ B I[BOH‘IHOﬁ CUCTEMC CUHCIICHUA.

12. ®opmsbl IpecTaBIeHHsS YUCIOBBIX JAHHBIX B MUKPOIIPOILIECCOPHBIX YCTPOMCTBAX.
[IpencraBnenue qaHHbIX ¢ (GPUKCUPOBAHHOMW U C MIaBarolieil 3ansaToi. [Ipencrasnenue
oTpuLaTeNbHBIX yucel. [IpsmMoi, 0OpaTHbIN U JOMOTHUTENBHBIA KOJI.

13. Oranbl OATOTOBKH UCIIOIHAEMOH nporpammbl. CTpyKTypa IpOrpaMMBbl Ha S3bIKE
C++. Jlexkcuueckue ocHOBHI (a(haBuT, TeKceMbl) si3bika C++.

14. JupexTrBsI Mpenpoueccopa v ykazaHusi KOMIIIATOPY. JIMpEeKTUBBI
#include, #define, #asm, #endasm.
15. Tune! manaelx B C++. ABTOMaTHYECKOE U SIBHOE Hp606p8.30BaHI/IC TUIIOB.

16.  Onpenenenus u onucanusi 00beKToB. OnpeaeneHus nepeMeHHbIX. [ mobansHbie 1
JIOKQJIbHBIE IEpEMEHHBIE. BUTOBBIE IEPEMEHHBIE.

17.  MaccuBsl, CTpYKTYpbl, OOBSBICHUS, IEPEUHCICHHUS.
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18.  @ynkuun. OnpexneneHus, OObIBICHHUS U BBI30B (QYHKIINH.
19.  Koncrantsl. Llensle, BeecTBEHHBIE, CHMBOJIBHBIE, CTPOKOBBIE KOHCTAHTHI.
20. JIBa crioco0a 3aianusi KOMMeHTapueB. BoipaskeHus. 3Haku ornepanuid. Y HapHbIe,

OuHapHble, TepHapHas onepaiuu. [lpuopurers! onepanuii.

21.  Omnepatopsl. [TocnenoBareabHO BHIIOTHSEMbIE OTIEPATOPHI.
22. VYcnoBHblii oneparop. OnepaTop — NepeKIoyaTesb
23.  OmepaTopsl IUKIIA C MPEAYCIOBUEM U C MOCTYCIOBHEM. VITepallnOHHBIN IIHKI.

24.  Omepatop 6e3ycioBHOro nepexona. Omnepartop Bo3Bpara u3 pynkuuu. Oneparop
MPUHYAUTEIBLHOTO BbIxoa. OnepaTop 3aBepleHUs TEKYILEH UTepaiu.

5. KoHTpo/IbHBIE U MPAaKTHYECKUE 3a0a4n / 3aAaHus 10 aucuuiuinae (tabmuna 20)
Ta6muna 20 — [IpumepHbIii TepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJaHUN

Ne /i [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3aj1a4 / 3a1aHui

He npenycmorpeno

10.5. Meronuueckue MaTepualibl, ONPEACIAIONINE IMPOLEAYPbl OLIEHUBAHMs 3HAHWH, YMEHHH,
HaBBIKOB ¥ / WJIM OIBITA ACATEIBHOCTH, XapaKTEPU3YIOLINX ATarbl (OPMUPOBAHUS KOMIIETCHIINH,
conepsxkarcs B [TonoxxkeHnsax «O TekyleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
ctynentoB ['VAII, oOyuaromuxcst mo mporpaMmam Beiciiero oopaszoBaHus» u «O MOIYJIbHO-
PEUTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHoM paboThl cTyeHToB B ['Y AID».

11. MeToauueckue yKazanus JJis1 00y4AOIIMXCS 110 OCBOCHUIO IUCIUILINHBI

[lenpt0 TUCHMILIMHBI SIBJISETCS O3HAKOMIJIEHHE CTYJIEHTOB C NPUHLUIAMU, METOJaMHU M
WHCTPYMEHTAJIBHBIMU ~ CPEICTBAMH  Pa3pabOTKM M OTJIAJKA TPOTPaMMHOTO  OOeCIeYeHHs
MHUKPOKOHTPOJIEPOB, U3yY€HHUE OCOOCHHOCTEH apXUTEKTYphl MOIMYJSPHBIX MHUKPOKOHTPOJUIEPOB,
pa3BUTHE MTPAKTUYECKUX HABBIKOB IMPOTPAMMHPOBAHUS MUKPOKOHTPOJIIEPOB.

11.1. Meroauueckue YyKa3aHus I OOYyYalOUMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HA4YeHHE JIEKIIMOHHOIO MaTepualla — JIOTMYECKH CTpPOMHOE, CHCTEMHOE,

r1yOOKOe U SICHOE M3JIoKeHue ydeOHoro marepuana. HaznaueHrne coBpeMeHHOM JEKIIUN B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI MOJYYUTh BCIO HH(OpPMalNMIO MO TeMe, a B OCBOCHUU
(dbyHIaMeHTalbHBIX MPOOJIEM AMCHMILIMHBI, METOJ0B HAy4YHOTO MO3HAHMS, HOBEHIINX JOCTHXKEHUN
HayyHOM MblciM. B yueOHOM  mporecce  JIeKIMsS — BBINOJHSET  METOAOJOTHYECKYIO,
OpraHU3allMOHHYI0 M HMH(OpManuoHHy0 (yHKIMM. JIeKuus pacKpbIBaeT MOHATHIHBIN ammapaT
KOHKpPETHOH 00nacTu 3HaHUs, €€ MNpoOJIeMbl, JaeT LEeIbHOE NPEACTaBICHUE O IUCIUILIUHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yabTaThl IPU OCBOSHUU O6V‘-IaIOH_II/IMI/IC$I JICKIIMOHHOT'O MaTepuraia.

- IMOJIYYCHHUE COBPEMCHHBIX, MLICJIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHPII>'I, YPOBCHB
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KOTOPBIX OIPEIEIISIECTCS LEJIEBOW YCTAHOBKOM K KaX 10 KOHKPETHOU TEME;
HOJTy4eHHE OIBbITa TBOPUECKOH pabOThl COBMECTHO C MPENOAABATENEM;
- pa3BuTHE  INPO(ECCHOHAIBHO-AEIOBbIX  KayecTB, JIIOOBU K  HIpeAMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILIJICHHUS.
HOsIBJIEHHE HEOOX0IMMOI0 HHTEpeca, HEOOXOAUMOTO Ul CAMOCTOSTENIbHONU pabOThI;
- IIOJIyYCHUE 3HAHMM O COBPEMEHHOM YPOBHE pa3BUTHs HAayKHM M TEXHUKH M O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKaMIINe TO/Ibl;
- HAY4YUTHCS METOIUYECKH 00pabaThiBaTh MaTepuasl (BBIIENATH TJIABHBIE MBICIU U
HOJIOKEHHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPSITh UX B Pa3IMYHBIX (POPMYJINPOBKAX);
MOJTyYeHHE TOYHOTO TOHUMAaHUs BCceX HEOOXOAUMBIX TEPMUHOB U IIOHATHH.
JlexuvOHHBI ~ MaTepuall MOXKET  COIPOBOXKIATHCA  JEMOHCTpalUed  ClaiioB U
UCTIOJIb30BAaHUEM  pA3JaTOYHOTO MaTepuaja MpU TPOBEJCHHHM KOPOTKUX JUCKyccuil 00
O0COOEHHOCTSX IPUMEHEHUSI OTAEIBHBIX TEMATHK I10 IUCLHUIUIMHE.

CTDVKTV‘[)a OpeaOoCTaBICHUSA JICKIIMOHHOI'O MaT€puraia:

—  IIOJyYEHHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUMH, YPOBEHb KOTOPBIX
OIPENENACTCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOHN TEME;

MOJTyYEHHE OIbITAa TBOPUYECKON pabOThl COBMECTHO C IIPEIOJIaBaTeNIeM;

—  pa3BuTHE  NPO(ECCHOHATBHO-JEJIOBBIX  KauecTB, JIOOBM K  TpeAMETYy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHMS.

MOSIBIICHHE HEOOXOIMMOTO HHTEpECa, HEOOXOAMMOTO ISl CAMOCTOSTEIbHONU PabOTHI;

—  IIOJyY€HHUE 3HAHWHM O COBPEMEHHOM YPOBHE Pa3BUTHs HAyKH U TEXHUKHU U O IIPOTHO3E
UX pa3BUTHS Ha OnMKaillue rojsl;

—  TIOJIyueHHE HaBBIKOB OOpa0OTKM MaTepuajia HayyHbIX MCCIEIOBAaHUN (BBIICIATH
IJIABHBIE MBICIIM U ITOJIOKEHHUs, IIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh UX B Pa3iIMYHBIX
bopMynupoBKax);

M0JIy4€HUE TOYHOT'O TOHUMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHSITHUH.

Meroanueckue ykazaHus JUIsi OOYYAIOIIMXCS MO BBIMOJTHEHUIO JTA0OPAaTOPHBIX padoT.

B xoxe BbImoigHeHHs — J1abopaTopHbIX — paboT  oOywaromuiicss  JOJDKEH — yIIyOMTh U
3aKpeNUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHONM METOIMKONM U TEXHUKOU
HKCIEPUMEHTA B COOTBETCTBUU C KBATM(PUKALMOHHON XapaKTEpUCTUKOIN 00ydaromerocs.

Beinonnenne na0opaTOpHBIX PabOT COCTOMT M3 SKCHEPUMEHTAIBHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTed U KOHTPOJIBHBIX MEPOIIPUATHH.

BoinonHenue n1a0opaTopHbIX paboT OOy4yaroUuMCsl SBISETCS HEOTHEMIIEMOM YacThio
U3YYEHUs JAMCUMIUIMHBI, OIpeleinsieMold y4eOHbIM IIJJaHOM, M OTHOCUTCS K CpEICTBaM,
00ecreunBaroIUM PEIICHUE CIIETYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

- npuoOpeTeHne HaBBIKOB MCCJIEJOBAHUS IPOLIECCOB, SBIEHHMHM U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

- 3aKpCIICHUE, PAa3BUTHC W JACTaln3alusd TCOPETUUYCCKUX 3HaHPII>i, IIOJIYUCHHBIX Ha
JEKIHSIX;

NOJIy4EeHHEe HOBOW MH(OPMAIIUH 110 N3y4aeMOH TUCIUILIINHE;

- NpUOOpeTeHNEe  HAaBBIKOB  CaMOCTOSITENbHOM  paboThl ¢ JabOpaTopHBIM
000pyI0BaHUEM U TIPUOOPaMHU.
3aanue ¥ TpeOOBaHMUS K MPOBEJICHUIO Ja00PAaTOPHBIX PaboOT

J'Ia60paTopHLIe pa6OTLI, npeaAyCMOTPCHHBIC B  OAHHOM  KYPCC, BBIIIOJHAOTCA B
KOMITBIOTCPHOM KJIaCC€ HAa MEPCOHAIBHOM KOMITIBIOTEPE C UCIOJB30BAHUCM IMAKECTOB IMMPHUKIIAAHBIX
nporpamm IDE Code Vision AVR, Atmel AVR Studio 4, Proteus 8.1 Pro Portable.
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B nporiecce moaroToBku K J1aboparopHoi paboTe HEOOXOIMMO H3YYHTh COOTBETCTBYIOIINE
METOAMYECKHE YKa3aHUs U TOBTOPUTH JIEKIIMOHHBIA MaTepHall, KOTOPHIHOTHOCUTCS K TeME pabOTHI.

[lepen HayanoMm BBIMOJHEHHUS PAOOTHI HEOOXOJUMO CO3/aTh OTHAEIBHYIO MAamNKy JUIs
co3/laBaeMbIX B paboTe (ailyioB U yCTaHOBUTH €€ B cUCTEME KauecTBe Tekylle aupexkropun. I1yTe
K JTaHHOU TAarkKe He JOJHKEeH COoIep)KaTh UMEH, HAMMCAHHBIX KUPUILTUIIEH.

B npomecce BbimonmHeHUS pabOThl TOJy4YEHHBIE pPE3ylbTaThl Pacu€roB, JHCTUHTH
pa3palaThIBaeMbIX IMPOrpPaMM, CXE€Mbl U JApyrue padboyre MaTepuasabl JOJKHBI COXPAaHATHCA Ha
JTUCKE JIJISl UX JAITBHEUIIETO UCIIOIb30BaHUS MPH 0(hOPMIICHUH OTYETA.

[To oxoHuaHum pabOTHl HEOOXOJUMO COCTABUTH OTUYET U MOJATOTOBUTHCS K €r0 3alIUTe Ha
CJIEIYIOILEM 3aHATHH.

Crpykrypa u ¢dopma otuera o staboparopHoil padore OT4ér 0 nmabopatopHOW paboTe TOMIKECH

COACPIKATD:
- (baMI/IJ'II/II-O, UM 1 OTYCCTBO CTYACHTA, BBIIIOJHUBIICTO pa60Ty;

— HOMEp y4eOHOM IPyIIIIbI,
— JaTy BBITOJIHCHUS PabOTHI;
— Ha3BaHHUE PalbOTHI,
— 1eJTb PaboTHI;
— KpaTKyro GOpMYITHPOBKY 3aaHuUs Ha J1a00OpaTOpHY padoTy;
— OCHOBHBIC TECOPCTHUYSCKHE CBEJACHHWS W (OPMYJIbI, HCIIOJIB30BABIIMECS B IIPOIECCE
BBINOJIHEHHSI Pa0OTHI,
— JUCTHHTH TIPOTPaMM, pa3paboTaHHbBIC U OTJIAXKCHHBIC B MPOIIECCE BHITIOTHEHHS paOOTHI;
— CXEMBI, pa3pabOTaHHBIC B IPOIECCE BHITOIHEHHS PaOOTHI,
— TP UCTOJB30BAaHUU JIOTIOJHUTEILHON JTUTEPATyphl yKa3aTh CCHUIKU M IIPUBECTH CITHUCOK
JTUTEPaTypPhI;
— BriBogibI 10 pabore.

TpeboBanug K 0hOPMIEHHUIO OTUYETA O JIa0OPATOPHOU padoTre

[Ipumep odopmiieHHs TUTYJABHOTO JIMCTa OTYETA IO JIabopaTOpHOW paboTe MpUBENEH Ha
caliTe yHUBEPCUTETAa WW.Zuap.ru.

[Ipu odopmnenun otuéta o nabopaTopHON paboTe HEOOXOAUMO MPUAECPKUBATHCS
tpeboBanuit ['OCT 7.32-2017 «Otuy€r 0 Hay4yHO-HCCIEAOBaTelIbCKoi pabote. CTpykTypa H
npaBuiia 0pOPMIICHUS.

[To xaxmoi nmabopatopHod paboTe JOMKEH OBITh MOATOTOBJIEH OTYET B OyMaKHOM H B
anekTpoHHOM Buje. [locrme 3ammThl 1a0OpaTOpHBIX padoT OTYETHI B OyMakHOM BHUZAE C
MIPOCTaBJICHHBIMH OLIEHKaMH XpaHsTCs Ha Kadenpe, a OTYETHI B AIEKTPOHHON (popme TOIKHBI ObITH
BBUIOYKEHBI B JIMTUHOM KaOWHETE y4Jalllerocs Ha CaiTe YHUBEPCUTETA.

11.3. Meroaudeckne yKazaHHs JUIsI OOYJAIONIUXCS MO MPOXOKACHUIO CaMOCTOSTEIbHON
paboThI
B Xxome BBITONTHEHUS CaMOCTOSITEIBHOW pabOThl, OOYYalOIMIUICS BBHITIOJHAET PalbOTy IO

3aaHUI0 U IIpU METOAUYCCKOM PYKOBOJACTBE IIPEIogaBarciiad, HO 0e3 ero HETIOCPEACTBEHHOT'O
ydacTus.

Jns obyvaronxcss 1Mo 3a04HOM (opme oO0ydeHHs, caMOCTOsITeIbHAas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.
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B mporecce BBIMONTHEHHS CaMOCTOSITENLHON pPaboOTH, y oOyuatomierocs QGopmupyercs
nenecooOpasHoe MIaHNPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHS U
HaBBIKA B YCBOCHUU U CUCTEMAaTH3AIlMU MPHOOPETAEMBIX 3HAHHUH, 00ECIICUNBACT BBICOKHI YPOBEHb
YCIIEBaEMOCTH B MEPHO 00yUEHHsI, TOMOTAET IMOJIYYUTh HABBIKK TOBBIIIEHUS TPO(ECCHOHAITBHOTO
YPOBHHL.

MeTO,Z[I/ILIeCKI/IMI/I Mmarc€puaiaMu, HalpaBJIAIOIIUMHA CaMOCTOATCIIbHYIO pa60Ty
06y‘l AN XCAABIAIOTCA

y4eOHO-METOIMYCCKUN MaTepHall 1o JUCIUTUINHE;
- METOJIMYCCKUE YKA3aHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00yJaromuxcs
10 3a049HOU (hopme 0OydeHHs).

11.4. Meroauueckue yKasaHHs 1 OOYYalOIIUXCA M0 TPOXOXKACHUIO TEKYIIETo
KOHTPOJI YCIIEBAEMOCTH.
Tekylmuii KOHTpPOJIb YCIEBAEMOCTH IMPEIYCMATPUBAET KOHTPOJb KayecTBa 3HAHUU

00ydJaronmxcsi, OCyIIECTBISIEMOIO B TEUECHUE CEMECTpa C IICJIbI0 OIEHMBAHHUS XO0Jla OCBOCHMS
JYCHUIIINHEL

Kontpons xadecTBa 3HaHMI MPOBOIUTCS B (pOpPME MHAMBHUIYAIBHOTO COOECETOBAHUS II0
Marepualy OTHENbHBIX pa3leiioB IUCLMIUIMHBI, a TAaKXE IPOBEPKU OTYETOB O BBIITOJIHECHUU
IIPAKTUYECKUX 3aJaHUM.

PGSYJ'IBTaTbI TCKYLICTO KOHTPOJII MOIYT YYUTBIBATHCSA IPU MPOBCACHUUN HpOMC)KYTOQHOﬁ
aTTeCTaluu.

11.5. Meronuyeckue ykazaHUsl I OOYYAFOIIMXCS IO MPOXOXKICHUIO MPOMEKYTOTHON
aTTeCTalUu.
[TpomexxyTounas aTTecTalus 00ydJaronmxcst peaycMaTpuBaeT OIICHUBAHHE

MPOMEIKYTOUHBIX U OKOHYATCJIbHBIX PE3YJIbTATOB O6y‘-IeHI/I$[ 10 AUCHHUIIIINHE. Omna IMPOBOAUTCS B
dbopme nudpepeHITIPOBaHHOTO 3a4€Ta.

JuddepenunpoBaHHblil 3a4eT — 3TO (popMa OLEHKH 3HAHWM, MOJyYEHHBIX 00ydaroluMcs
OpU U3YYEHUH AMCLUIUIMHBL, TPU BBIIOJHEHUU KYPCOBBIX HPOEKTOB, KYpCOBBIX palboT, Hay4HO-
UCCIIEIOBATEIbCKUX pabOT M NMPOXOXKIAEHUHM TNPAKTHK C aTTECTALMOHHOM OLEHKOW «OTIMYHOM,
«XOPpOILOY», «yIOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEILHO.

OneHuBaHue 3HaHUM ¥ HAaBBIKOB CTYACHTOB IPU NPOBEACHUH ITPOMEKYTOUYHON aTTECTAllMH
OCYILECTBIISIETCSI B COOTBETCTBUM ¢ TpeboBaHusMu Ilonoxenunit «O TekylieM KOHTpoJie
yCIIEBAaEMOCTH U MPOMEXKYTOUHOU arTecTanuu cryaeHToB ['YAIL oOydaromuxcst mo nporpamMmam
BBICIIETO 00pa3zoBaHus» U «O MOAYILHO-PEUTHHTOBON CHCTEME OIIEHKH KadecTBa y4eOHON paboThI
cTyneHToB B ['YAID».
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxkaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MPOTOKOIA
3acemaHus
Kadeapb

Tlommuce
3aB.

kadenpoi




